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Abstract 
 

New Zealand’s built heritage tradition is one of persistence and innovation, that continues to 

evolve in response to social and environmental conditions. Extensive damage caused by natural 

disasters such as the Canterbury earthquake sequence (2010-2011) focused public sentiment 

on an overlooked historic construction typology: unreinforced masonry (URM) buildings. The 

findings of the Canterbury Earthquakes Royal Commission (2012) highlighted a high 

proportion of deaths that occurred in public places, as a result of collapsed nineteenth- and 

twentieth-century URM buildings during the earthquakes. Throughout New Zealand, many 

such buildings were built in clusters and therefore survive as historic areas or precincts. Arising 

from the need to address public urban safety in conjunction with privileging historic building 

fabric, this thesis employs architectural heritage conservation as a framework for examining 

New Zealand’s history, heritage, and seismic retrofit of URM precincts.   

Heritage conservation through seismic retrofit demands analysis of architectural and structural 

seismic design principles. The thesis examines the application of contemporary conservation 

theory through selected case studies that document and analyse the history, significance, and 

seismic retrofit initiatives for URM precincts in New Zealand. The principal research question 

is: how can an understanding of architectural history and heritage conservation inform the 

selection of seismic retrofit and structural upgrading solutions to privilege the historic fabric 

of URM building precincts in New Zealand? The theoretical basis and practical challenges 

informing the analysis are captured by a series of sub-questions, including: To what extent does 

international architectural heritage conservation theory address pre- and post-disaster seismic 

and structural upgrade of historic URM building precincts? How may a multidisciplinary 

precinct-scale approach to seismic retrofitting historic buildings help to achieve greater urban 

safety?  

This thesis shows that New Zealand cities and towns feature an evolving, living, architectural 

heritage tradition of URM construction, built between 1880 and 1930. Examining national and 

international discourse reveals a shift in focus of conservation principles and practice, from 

individual buildings to precinct. The documented histories of change and adaptation suggest 

that the local URM precincts should be treated as examples of a functioning, built heritage 

when considering pre- and post-earthquake interventions and future role.  
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GLOSSARY 

 

Authenticity: “the credibility or truthfulness of the surviving evidence and knowledge of the 

cultural heritage value of a place. Relevant evidence includes form and design, substance and 

fabric, technology and craftsmanship, location and surroundings, context and setting, use and 

function, traditions, spiritual essence, and sense of place, and includes tangible and intangible 

values. Assessment of authenticity is based on identification and analysis of relevant evidence 

and knowledge, and respect for its cultural context.”1 

Bearing Wall: “A wall that carries (vertical) gravity loads due to floor and roof weight.”2 

Bed-Joint: “The horizontal layer of mortar on which a brick or stone is laid.”3 

Bond: “The pattern in which masonry units are laid.”4 

Cavity Wall: “A cavity wall consists of two 'skins' separated by a hollow space (cavity). The 

skins are commonly both masonry, such as brick or concrete block, or one could be concrete. 

The cavity is constructed to provide ventilation and moisture control in the wall.”5 

Conservation: “all the processes of understanding and caring for a place so as to safeguard its 

cultural heritage value. Conservation is based on respect for the existing fabric, associations, 

meanings, and use of the place. It requires a cautious approach of doing as much work as 

necessary but as little as possible, and retaining authenticity and integrity, to ensure that the 

place and its values are passed on to future generations.”6 

Cornice: “A continuous, moulded projection that crowns a wall or other construction, or 

divides it horizontally for compositional purposes.”7 

 
1  “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,”  ICOMOS New 

Zealand, accessed July 29, 2019,  9. 

https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.p

df 
2 “New Zealand Society of Earthquake Engineering (NZSEE), “EQ-Assess: the Seismic Assessment of Existing 

Building,” accessed July 12, 2019  http://www.eq-assess.org.nz/wp-content/uploads/2018/11/c8-unreinforced-

masonry-buildings.pdf 
3 “New Zealand Society of Earthquake Engineering (NZSEE),” 5. 
4 “New Zealand Society of Earthquake Engineering (NZSEE),” 5. 
5 “New Zealand Society of Earthquake Engineering (NZSEE),” 5. 
6 “ICOMOS New Zealand Charter,” 9. 
7 Francis D.K. Ching, A Visual Dictionary of Architecture, Second Edition (Hoboken: John Wiley & Sons, 

2012), 194. 

https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.pdf
http://www.eq-assess.org.nz/wp-content/uploads/2018/11/c8-unreinforced-masonry-buildings.pdf
http://www.eq-assess.org.nz/wp-content/uploads/2018/11/c8-unreinforced-masonry-buildings.pdf
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Course: “A course refers to a row of masonry units stacked on top of one another.”8 

Diaphragm: “A horizontal or inclined structural element within a building that has the function 

of providing stiffness and stability to perpendicular walls and to transmit loads to these walls. 

In unreinforced masonry buildings this term is normally applied to mid-height floors and to 

roofs, which in both cases are usually constructed of timber.”9 

Ductility: “The ability of a building or a structural element of a building to be able to plastically 

deform without losing strength.”10 

Earthquake Engineering: “Earthquake Engineering encompasses a broad range of activities 

that seek to minimise the damage and disruption communities suffer when hit by an 

earthquake.”11 

Earthquake Prone: “building having an expected earthquake performance that is less than 

33% of that of an equivalent new building correctly designed to current standards and located 

at the same site (see also %NBS below).”12 

Earthquake Risk: “building having an expected earthquake performance that is between 34% 

and 67% of that of an equivalent new building correctly designed to current standards and 

located at the same site (see also %NBS below).”13 

Falling Hazard: “URM building elements at height (e.g. parapets, ornaments, gable ends).” 

Falling hazards pose a threat as falling masonry. 

Finials: “A relatively small, usually foliated ornament terminating the peak of a spire or 

pinnacle.”14 

Fibre-Reinforced Polymer (FRP): “A high strength lightweight material composed of 

synthetic fibres held within a polymer layer than can be used to improve the earthquake 

performance of a building.”15 

 
8 “New Zealand Society of Earthquake Engineering (NZSEE),” 5. 
9 “New Zealand Society of Earthquake Engineering (NZSEE),” 5. 
10 “New Zealand Society of Earthquake Engineering (NZSEE),” 5. 
11 “Earthquake Engineering,” University of Canterbury, accessed July 29, 2019, 

https://www.canterbury.ac.nz/engineering/schools/cnre/research-groups-and-partnerships/eqeng/ 
12 Canterbury Earthquakes Royal Commission, Final Report; Volume 4; Earthquake-Prone Buildings, 

December 2012 Report, Wellington, 2012, 27-159, accessed May 7, 2019, vii,  

http://canterbury.royalcommission.govt.nz/Final-Report---Part-Two  
13 Canterbury Earthquakes Royal Commission, Final Report; Volume 4; Earthquake-Prone Buildings, vii. 
14 A Visual Dictionary of Architecture, 29. 
15 Canterbury Earthquakes Royal Commission, Final Report, vii. 

https://www.canterbury.ac.nz/engineering/schools/cnre/research-groups-and-partnerships/eqeng/
http://canterbury.royalcommission.govt.nz/Final-Report---Part-Two
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Geotechnical: “Of or pertaining to the practical applications of geological science in civil 

engineering.”16 

Gable: “The triangular portion of wall enclosing the end of a pitched roof from cornice or 

eaves to ridge.”17 

In-Plane Behaviour: “Behaviour that occurs in the direction parallel to the orientation of the 

structural element, which is typically a wall. The term is often used to describe failure, where 

for instance door and window openings in a wall may no longer have right angle corners (see 

also out-of-plane behaviour).”18 

Integrity: “means the wholeness or intactness of a place, including its meaning and sense of 

place, and all the tangible and intangible attributes and elements necessary to express its 

cultural heritage value.”19 

Liquefaction: “Liquefaction is the process where, during earthquake shaking, sand and silt 

grains in wet soil are rearranged and the water in the spaces between the grains is squeezed. 

Pressure builds up until the silt and sand grains float in the water, and the soil behaves more 

like a liquid than a solid. The pressurised water is forced up to the ground surface through the 

easiest path it can find - often through cracks and crevasses in the ground or concrete.”20 

Magnitude: “A measure of the total energy released by the earthquake, originally based upon 

the Richter Scale but now determined using a revised technique.”21 

Moment Magnitude: “Also called moment magnitude scale, quantitative measure of 

an earthquake’s magnitude (or relative size).”22 

Masonry: “Any construction in units of clay, stone or concrete laid to a bond and joined 

together with mortar.”23 

Minimum Intervention: “Work undertaken at a place of cultural heritage value should 

involve the least degree of intervention consistent with conservation and the principles of this 

charter. Intervention should be the minimum necessary to ensure the retention of tangible and 

 
16 A Visual Dictionary of Architecture, 23. 
17 A Visual Dictionary of Architecture, 216 
18 Canterbury Earthquakes Royal Commission, Final Report, viii. 
19  “ICOMOS New Zealand Charter,” 10. 
20 “Liquefaction,” Environment Canterbury Regional Council, https://www.ecan.govt.nz/your-region/your-

environment/natural-hazards/earthquakes/liquefaction/ 
21 Canterbury Earthquakes Royal Commission, Final Report, viii.  
22 “Moment Magnitude,” Britannica, accessed March 27, 2020,  https://www.britannica.com/science/moment-

magnitude 
23 “New Zealand Society of Earthquake Engineering (NZSEE),” 6. 

https://www.ecan.govt.nz/your-region/your-environment/natural-hazards/earthquakes/liquefaction/
https://www.ecan.govt.nz/your-region/your-environment/natural-hazards/earthquakes/liquefaction/
https://www.britannica.com/science/moment-magnitude
https://www.britannica.com/science/moment-magnitude
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intangible values and the continuation of uses integral to those values. The removal of fabric 

or the alteration of features and spaces that have cultural heritage value should be avoided.”24 

Magnitude: “measure of the total energy released by the earthquake, originally based upon the 

Richter Scale but now determined using a revised technique.”25 

Mortar: “The cement/lime/sand mix in which masonry units are bedded.”26 

Near-Surface Mounted (NSM): “An earthquake strengthening technique where slots are cut 

into a masonry wall and strengthening elements are inserted into the slots. The reinforcing 

element can then be covered over such that it is located near the surface rather than on the 

surface of the wall.”27 

%NBS: “Percentage New Building Standard: A number that scores the expected earthquake 

performance of a building compared to that of an equivalent new building correctly designed 

to current standards and located at the same site.”28 

Out-of-Plane Behaviour: “Behaviour that occurs in the direction perpendicular to the 

orientation of the structural element, which is typically a wall. The term is often used to 

describe failure, where for instance a wall may deform outwards or completely collapse into 

the adjacent street or alley (see also in-plane behaviour).”29 

Parapet: “Parapets are commonly placed on top of the perimeter walls. They are usually 

positioned off centre from the wall beneath, and capping stones or other ornamental features 

are then attached to the street side.”30 

Party Wall: “A party wall (occasionally party-wall or parting wall) is a dividing wall between 

two adjoining structures providing support for either or both.”31 

Pounding: “This failure mechanism only occurs in row-type construction where there is 

insufficient space between adjacent buildings so they pound into each other when vibrating 

laterally during an earthquake.”32 

 
24 “ICOMOS New Zealand Charter,” 3. 
25 Canterbury Earthquakes Royal Commission, Final Report, viii. 
26  “New Zealand Society of Earthquake Engineering (NZSEE),” 6. 
27 Canterbury Earthquakes Royal Commission, Final Report, viii.  
28 Canterbury Earthquakes Royal Commission, Final Report, viii.  
29 Canterbury Earthquakes Royal Commission, Final Report, viii. 
30 “New Zealand Society of Earthquake Engineering (NZSEE),” 33. 
31 “New Zealand Society of Earthquake Engineering (NZSEE),” 6. 
32 Canterbury Earthquakes Royal Commission, Final Report, 70. 
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Preservation: “to maintain a place with as little change as possible.”33 

Post-Tensioning: “Post-tensioning is an extremely effective method for increasing the out-of-

plane strength of URM walls. The post-tensioning may be applied externally or be installed 

internally by drilling vertical cores through the middle of a URM wall and then inserting steel 

rods into these cores. The rods may or may not be set in grout, and are then tensioned, which 

provides an additional compressive force in the wall.”34 

Reassembly: “put existing but disarticulated parts of a structure back together.”35 

Reconstruction: “to build again as closely as possible to a documented earlier form, using new 

materials.”36 

Repair: “to make good decayed or damaged fabric using identical, closely similar, or 

otherwise appropriate material.”37 

Restoration: “to return a place to a known earlier form, by reassembly and reinstatement, 

and/or by removal of elements that detract from its cultural heritage value.”38 

Sandwich Beams: “A vertically laminated beam consisting of timbers set on edge and bolted 

side by side to steel plates or sections.”39 

Seismic Hazard: “The potential for damage caused by earthquakes. The level of hazard 

depends on the magnitude of probable earthquakes, the type of fault, the distance from faults 

associated with those earthquakes, and the type of soil at the site.”40 

Seismic Zone Factor: “A factor that numerically describes the seismicity of a region.”41 

Shear Wall: “A wall which resist lateral loads along its primary axis (also known as an in-

plane wall).”42 

Solid Constructi on: “Wall construction where multiple leafs (or layers) of masonry are used 

to create the wall thickness, without including a cavity.”43 

 
33  “ICOMOS New Zealand Charter,” 10. 
34 Canterbury Earthquakes Royal Commission, Final Report, 77. 
35  “ICOMOS New Zealand Charter,” 10. 
36  “ICOMOS New Zealand Charter,” 10. 
37  “ICOMOS New Zealand Charter,” 10 
38  “ICOMOS New Zealand Charter,” 10. 
39 A Visual Dictionary of Architecture, 299. 
40 “New Zealand Society of Earthquake Engineering (NZSEE),” 7. 
41 Canterbury Earthquakes Royal Commission, Final Report, viii. 
42 “New Zealand Society of Earthquake Engineering (NZSEE),” 7. 
43 Canterbury Earthquakes Royal Commission, Final Report, viii. 
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Territorial Authorities: “Territorial authorities are the second tier of local government in New 

Zealand, below regional councils, and are based on community of interest and road access. 

There are 67 territorial authorities”44 

Unreinforced Masonry: “Construction of clay brick or natural stone units bound together 

using lime or cement mortar, without any reinforcing elements such as steel reinforcing bars.”45 

 
44 Canterbury Earthquakes Royal Commission, Final Report, viii.  
45 Canterbury Earthquakes Royal Commission, Final Report; Volume 4; Earthquake-Prone Buildings, viii.  
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Introduction  

 

Questioning Brick 

 

They arrived in Uruk-Haven. 

Gilgamesh said to Urshanabi the ferryman: 

 

“Go up Urshanabi, onto the wall of Uruk and walk around. 

Examine its foundation, inspect its brickwork thoroughly— 

Is not (even the core of) the brick structure of kiln-fired brick, 

And did not the Seven Sages themselves lay out the plan!  

One league city, one league palm gardens, one league lowlands, the open area (?) of 

the Ishtar Temple, 

Three leagues and the open area (?) of Uruk it encloses”1 

 

The Epic of Gilgamesh 

 

From ancients such as Gilgamesh to the deep reverence displayed by twentieth-century 

designers such as Louis Kahn or Sigurd Lewerentz, the use of brick as an architectural material 

has captured the imagination of kings, architects, and whole civilisations. When researching 

various sections of this thesis, I was confronted by New Zealand’s urban histories where 

nineteenth-century colonials rebelled against natural phenomena to transplant European 

building techniques within a new land. What is it about brick or masonry that inspires 

communities separated by distance and time, to revert to these materials for giving physical 

form to their built environment?  

 

The scale of a single brick that fits the human hand, makes for a tactile experience. As an 

undergraduate student, I was often asked to consider my most vivid architectural memories to 

reconnect with unique and personal perceptions of space. Louis Kahn famously encouraged his 

 
1 “The Epic of Gilgamesh”, translated Maureen Gallery Kovacs, accessed April 20, 2019,  http://uruk-

warka.dk/Gilgamish/The%20Epic%20of%20Gilgamesh.pdf  

http://uruk-warka.dk/Gilgamish/The%20Epic%20of%20Gilgamesh.pdf
http://uruk-warka.dk/Gilgamish/The%20Epic%20of%20Gilgamesh.pdf
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students to pose and ponder the question “What do you want, Brick?” if they felt uninspired.2 

This section reflects on the experiences that have shaped my perception of the architectural 

world, with three questions that I have asked of Brick. 

 

I asked Brick: Brick, Are you homesick? 

 

Between the ages of 16 and 18, I was fortunate to travel extensively through the country of my 

birth, India, and my adopted home, New Zealand. The former revealed some of humankind’s 

greatest masonry masterpieces, the Taj Mahal and Fatephur Sikri. I will never forget the feeling 

of being enveloped between ornamented surfaces of the Taj’s cool white marble or the dusty 

red sandstone of Fatephur Sikri’s complex at sunset. I marvelled at the architectural scale that 

represents the epitome of Indian craftsmanship and sheer human effort.  

 

   

Figure i: Fatehpur Sikri, India, (January 2009).  

 

In December 2010, shortly before I began architecture school, my family embarked on a six-

week journey to explore the South Island of New Zealand. This trip seemed an appropriate 

time to become more acquainted with the cultures and land of our chosen home. Exploring the 

South Island presented many curious experiences. The first was the post-earthquake Gothic 

Revival Christchurch Cathedral, that remained open to visitors following major earthquakes in 

 
2 Oliver Wainwright, “Louis Kahn: the Brick Whisperer,” The Guardian, 2013, accessed April 27, 2019, 

https://www.theguardian.com/artanddesign/2013/feb/26/louis-kahn-brick-whisperer-architect  

https://www.theguardian.com/artanddesign/2013/feb/26/louis-kahn-brick-whisperer-architect
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September that year. The stone Arts Centre, and brick masonry New Regent Street comprised 

hubs of summer activity in the city.  

 

 

Figure ii: Spanish Mission New Regent Street, Christchurch (December 2010). 

 

The second unexpected find was the township of Oamaru. Driving between the decidedly 

English and Scottish-inspired cities of Christchurch and Dunedin, I wondered what would 

emerge next along the East Coast. I soon found that the arterial thoroughfare of Thames Street, 

Oamaru proved to be different from both, especially when the elaborate limestone façades of 

the historic Whitestone Precinct came into view. Historic woolsheds, shops, and granaries were 

elevated beyond their humble functions, and adorned with elaborate frontages that begged a 

bigger question. How did such Classical forms and mouldings travel so far from their European 

heartland, to a comparatively small town in the South Pacific? Did these buildings project 

messages of prosperity, or the homesickness of their builders? But as a moody teenager 

imprisoned in the back seat of the family car, I pursued those thoughts no further. 
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Figure iii: Whitestone Historic Precinct, Oamaru, (January 2011).  

 

I asked Brick: Brick, Where do you come from? 

 

Travelling as a prospective student of architecture, armed me with experiences that inspired 

me through the first four years of university education. In my fifth year when selecting the 

topic of my culminating Master’s thesis, I drew upon two more experiences. 

 

First, I worked as a research assistant for one of my lecturers, Deidre Brown, searching for 

material on a now-demolished house located in Rangihoua Bay, Northland. The historic Te 

Pahi House is recognised as the country’s first prefabricated building, gifted to the Maori chief 

Te Pahi.3 In tracing the origins of the building components, I unearthed stories of hardened 

English convicts who were employed in Australia’s nineteenth-century brickmaking industry. 

These bricks were used for the distinctive buildings characterising Sydney, but also for the 

chimneys that were shipped to other towns in Tasmania and further afield to New Zealand.  

Frog marks, courses, and clays informed my quest to confirm details of the original brickyards 

and the men involved with the manufacture. 

 
3 Deidre Brown, “Te Pahi’s Whare: The First European House in New Zealand” in Proceedings for Fabulation : 

SAHANZ XXIX 2012 : Myth, Nature, Heritage : the 29th conference of the Society of Architecture Historians 

Australia & New Zealand : Conference Proceedings, 2012, accessed May 5, 2019, 

https://www.academia.edu/24683908/Te_Pahis_Whare_The_first_European_house_in_New_Zealand  

 

https://www.academia.edu/24683908/Te_Pahis_Whare_The_first_European_house_in_New_Zealand
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Dwelling on the subject of forgotten histories and traditions of architectural construction, 

inspired my Master’s thesis study. I did not have to look very far from my home in West 

Auckland. The streets and town centre of the New Lynn suburb bear marks of the southern 

hemisphere’s largest pottery manufacturer, Crown Lynn Industries. Before the reaching a 

zenith of local ingenuity where Crown Lynn ceramics lined every household kitchen counter, 

the local nineteenth-century residents observed the ground beneath their feet. Though 

unsuitable for agriculture, the red clay beds proved extensive and were soon moulded into early 

drain pipes and bricks for some of Auckland’s most recognised landmarks. The ancient 

elemental combination of earth, water, air, and fire was again used, giving form to colonial 

aspirations.   

 

 

Figure iv: Mapping Study from MArch(Prof) thesis by author. 
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I asked Brick: Brick, Where are you going? 

 

Over the course of my doctoral study, I have pondered the future of historic architectural 

traditions, in the face of threats from multiple natural hazards and climate change. While the 

Canterbury earthquake sequence (2010-2011) served as the primary research motivation, I have 

had the chance to examine multifaceted efforts to conserve our characteristic historic churches, 

streets, and town centre precincts. The last year of research has focused on the analysis of my 

findings, applying the lessons from international travel.  

 

In 2018, I witnessed the established canons of conservation principles being put into action 

while spending time in Greece and Italy. The ramifications of structural, visual, or material 

compatibility and potential reversibility became real, as I watched today’s conservationists 

negotiate the challenges of previous interventions on the Parthenon’s ancient building fabric.  

In March 2019, I visited Paris for the meeting of the ICOMOS International Climate Change 

and Heritage Working Group. Like thousands before me, I spent a Sunday morning hearing 

mass at the Cathedral of Notre Dame and admiring the symbol that has inspired authors, poets, 

and artists. I observed the scaffolded spire, and famous frontage, a controversial vision of 

Eugene Emmanuel Viollet-le-Duc.  

 

On the same trip, I visited the Norbotten County located within the Swedish Lapland. I stayed 

in the city of Luleå, known for the Luleå Cathedral and, World Heritage listed Gammelstads 

Krykstads (Church Town). Being born in the Indian sub-continent and after making my home 

within the temperate New Zealand environment, I was struck by the icy beauty of the frozen 

landscape. But dotted against the vast expanse, stand the proud and resilient towers of brick 

and stone masonry churches, dating as far back as 1492. Although I was one of possibly five 

total pedestrians at Gammelstads on a day during the off-season, I was content with the 

knowledge of a warm and welcoming shelter. 
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Figure v:  Luleå Cathedral, Luleå, and Gammelstads Krykstads, 

Luleå, Sweden (March 2019).  

 

Brick and stone masonry has the power to convey messages that transcend vast geographies or 

differences in culture and time. The act of digging, extracting, shaping, firing, and dressing 

masonry is an intensive process, undertaken for shaping a permanent image or vision. Such 

buildings have withstood moments of joy and destruction, while humans have sought refuge 

from the unknown future. Over the past three years, my academic journey has transported me,  

physically and mentally, to new territories. In doing so, I have learnt words in different 

languages, as well as in different academic disciplines. While the shock of watching historic 

buildings suffer damage is always unnerving, I am comforted by the preceding stories of 

ingenuity, adaptation, and human willpower in overcoming obstacles. 
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Relevance of Study: Earthquakes and Implications for Historic Unreinforced Masonry 

Building Precincts 

Risk of Natural Disaster to Cultural Heritage 

New Zealand’s geographic location within the Pacific “Ring of Fire”, and proximity to the 

active Indo-Australian and Pacific tectonic plate boundaries, is responsible for the prevalence 

of various natural hazards, of which earthquakes are one example. Movement of the tectonic 

plates releases stored energy sometimes unexpectedly, and resulting in earthquakes. Following 

the 2010-2011 Canterbury earthquakes sequence (Mw 7.1 Darfield earthquake and Mw 6.3 

Christchurch earthquake), the Canterbury Earthquakes Royal Commission (2012) revealed that 

unreinforced masonry (URM) buildings were responsible for 42 deaths of the total 185.4 

Moreover, approximately 70% of the deaths caused by URM buildings were in public places 

outside these buildings.5 These deaths comprised: 35 due to URM façade or wall collapse (26 

pedestrians or persons in vehicles, 6 people in a neighbouring building, 3 escaping from a 

building, 4 inside a URM building, 1 from chimney breast collapse, 1 from the collapse of a 

free-standing wall, and 1 from the collapse of a concrete spandrel. The Royal Commission 

Report goes on to acknowledge inadequate passive earthquake-prone buildings policy and the 

dangers posed by collapsing walls, facades and parapets. These insights presented a significant 

urban safety hazard and potential nationwide community problem, hence suggesting the need 

for urban scale or a precinct approach for risk mitigation and heritage management.  

 

 

 

 

 

 

 

 

 
4 Canterbury Earthquakes Royal Commission, Final Report; Volume 4; Earthquake-Prone Buildings, December 

2012 Report, Wellington, 2012, 27-159, accessed May 7, 2019,   

http://canterbury.royalcommission.govt.nz/Final-Report---Part-Two  
5 Canterbury Earthquakes Royal Commission, Final Report; Volume 4; Earthquake-Prone Buildings,  

http://canterbury.royalcommission.govt.nz/Final-Report---Part-Two
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Figure vi:  Christchurch CBD 2010 – 2015 (Cathedral Square at centre).  

 

Figure vii:  Christchurch CBD, c.2019 (Cathedral Square at centre). 
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Figure viii: A Major Public Safety Risk: Streetscape of Collapsed URM Buildings,  

Christchurch, Canterbury Earthquake Sequence (2010-2011).  

 
 

 

Figure ix: Restraining Out-of-Plane Collapse along URM Streetscapes, Christchurch Central, 2018. 
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A Report, “The Performance of Unreinforced Masonry Buildings in the 2010/2011 Canterbury 

Earthquake Swarm (2011)” compiled by Jason M. Ingham and Michael C. Griffith, served as 

a foundation document. The report presents a broad overview of the population and dispersal 

of URM buildings, along with the associated hazards and recommendations for future 

management. An important observation concerns the high number of aftershocks experienced 

within Christchurch, in the aftermath of the main earthquake sequence. Mental anxiety and the 

corresponding psychological effects on local residents should not be underestimated when 

reviewing the subsequent treatment of surviving URM building stock.  

Approximately three months after beginning this research, the Kaikōura and Wellington 

regions were struck by a strong Mw 7.8 earthquake, in November 2016. While there were no 

human casualties as a direct result of collapsing URM buildings, a number of buildings suffered 

major damage, and New Zealand was again reminded of an ever-present natural hazard. 

Consequently, the New Zealand government passed emergency legislation for addressing the 

most vulnerable portions of URM buildings, formally known as the “Emergency Façade and 

Parapet Strengthening” scheme, between February 2017 and October 2018.  

In addition to the aforementioned earthquakes, the scientific community has also recently 

focused attention on the threat posed by associated geological fault systems. Extending from 

Puysegur trench, within the southwest of New Zealand’s South Island for approximately 600 

kilometres, the Alpine Fault branches into several faults north of Arthur’s Pass.6 The Alpine 

Fault has the potential of generating earthquakes of moment magnitude greater than eight, and 

recurring between 100 – 280 years. Taking into account that the last major earthquake occurred 

in 1717 AD, researchers have become increasingly concerned with the implications for nearby 

communities and associated building stock. Selected studies in this thesis feature townships 

designated as priorities for interdisciplinary analysis, and draw on continuing scientific 

examination of the scale and nature of potential large-scale earthquake scenarios.  

 

 

 

 

 
6 “Alpine Fault,” GNS Science. Accessed July 7, 2019,  https://www.gns.cri.nz/Home/Learning/Science-

Topics/Earthquakes/Major-Faults-in-New-Zealand/Alpine-Fault 

https://www.gns.cri.nz/Home/Learning/Science-Topics/Earthquakes/Major-Faults-in-New-Zealand/Alpine-Fault
https://www.gns.cri.nz/Home/Learning/Science-Topics/Earthquakes/Major-Faults-in-New-Zealand/Alpine-Fault
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Figure x: New Zealand’s Urban and Provincial Centres, in relation to Seismic Zones and Alpine Fault. 

 

Prevalence and Vulnerability of URM Construction 

Local brickmaking industries were well established in New Zealand by the 1860s, however 

early bricks differed in quality depending on the constituent materials, and such factors inform 

many of today’s heritage conservation challenges.7 The period between 1880 and 1935 featured 

a significant increase in URM construction.8 While timber dominated New Zealand’s 

residential construction due to common occurrence and ability to flex during earthquakes, brick 

was the preferred option within urban centres for mitigating fire risk.9 Using URM for 

 
7 Ian Bowman, Conservation Bulletin 2; Historic Brick Structures (Wellington: New Zealand Historic Places 

Trust, c.1992), 1-7. 
8 Jason M. Ingham and Michael C. Griffith, The Performance of Unreinforced Masonry Buildings in the 

20102011 Canterbury Earthquake Swarm, (August 2011 Report), Wellington, 18-30. 

http://canterbury.royalcommission.govt.nz/documents-by-key/20110920.46  
9 Ingham and Griffith, The Performance of Unreinforced Masonry Buildings in the 2010-2011 Canterbury 

Earthquake Swarm, 18-30.  

Alpine Fault 

http://canterbury.royalcommission.govt.nz/documents-by-key/20110920.46
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commercial buildings increased the prevalence across towns.10 One and two-storey standalone 

and row buildings, URM buildings are distributed in a manner that is proportional to the 

population density during the period of construction. Larger examples comprising three or 

more storeys are mainly found in cities such as Auckland and Wellington.  

 

Figure xi: Elements of URM Building Construction. 

 

URM material properties and standard construction details determine today’s common 

structural deficiencies and general heritage conservation challenges.11 The risk posed by URM 

construction derives from increased seismic forces acting on the masonry mass (compared with 

lighter construction materials), exacerbated by any increase in height or distance from the 

ground.12 URM buildings are also only designed to resist vertical gravity loads, not the 

horizontal forces produced by earthquakes. Overall vulnerability is further increased due to the 

 
10 Ingham and Griffith, The Performance of Unreinforced Masonry Buildings in the 2010-2011 Canterbury 

Earthquake Swarm, 18-30.  
11 Cass Goodwin, “Architectural Considerations in the Seismic Retrofit of Unreinforced Masonry Heritage 

Buildings in New Zealand,” MArch thesis, University of Auckland, 2008 
12 Goodwin, “Architectural Considerations in the Seismic Retrofit of Unreinforced Masonry Heritage Buildings 

in New Zealand,” 1-9. 
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low tensile capacity of brick construction.13 Additional factors for consideration include floors 

and/or roofs that are not fixed to perimeter walls, lack of ties between the inner and outer leaves 

of cavity walls, and characteristically tall parapets and chimneys. Of especial significance to 

urban safety is a specific typological vulnerability found in multiple storey row buildings (two 

or more storeyed buildings built side by side, sharing common walls). The street level is often 

open, with apertures for shop windows while adjacent floors may be at different heights. These 

characteristics render the party wall vulnerable to “pounding” from the floors of the 

neighbouring tenancies at varying heights, commonly forming row or clustered buildings in a 

precinct. 

 

 

Figure xii: URM Row Building Construction (Rear), 2017, Whanganui. 

 

Historical Legislative Trends and Implications for Cultural Heritage   

New Zealand’s short history of European settlement is notable for natural disasters such as 

earthquakes, and resulting legislative changes. Tracing the trajectory of these changes reveals 

varying attitudes towards the treatment of built cultural heritage over time. Two of the most 

destructive earthquakes were the Wairarapa (Mw 8.2, January 23 1855) and Murchison (Mw 

7.8, June 17 1929) earthquakes. The worst disaster of any type to occur on New Zealand soil 

remains the Hawke’s Bay earthquake (Mw 7.8, February 3 1931) and the ensuing fires resulted 

in an official death toll of 256. A proliferation of URM buildings peaked in the decade between 

 
13 Goodwin, “Architectural Considerations in the Seismic Retrofit of Unreinforced Masonry Heritage Buildings 

in New Zealand,” 1-9. 
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1920-1930, and subsequently declined due to various changes to building regulations, and 

economic downturn. URM construction was discouraged as early as 1935, and was prohibited 

only in 1976, due to inadequate strength to resist lateral forces.14 

 

 

 

 

 

 

 

Image removed from PDF for copyright reasons 

Figure xiii: Widespread destruction of URM Buildings  

in Napier during the Hawke’s Bay earthquake, February 1931. 

 

 

 

 

 

 

 

 

 

 

 

 

 
14 “New Zealand Standard Model Building By-Law, NZS 1900: 1965,” and “NZS4203” 

as quoted in Ingham and Griffith, The Performance of Unreinforced Masonry Buildings in the 2010-2011 

Canterbury Earthquake Swarm, 9-14.  
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Figure xiv: Sketches by Robert Park showing the damage to [brick?] buildings, sustained during the 1848 

Wellington Earthquake. Park was appointed Town Surveyor to Wellington in 1842. 
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1848 – Marlborough, M. 7.5 

1855 - Wairarapa, M. 8.2 

1863 – Hawke’s Bay, M. 7.3 

1868 – Cape Farewell, M. 7.5  

1888 – North Canterbury, M. 7.3 

1893 – Nelson, M. 6.9 

1929 (March) – Arthur’s Pass, M. 7.1 

1929 (June) – Murchison, M. 7.8 

1931 (3 February) – Hawke’s Bay, M. 7.8 

1931 (13 February) – Hawke’s Bay, M. 7.3 

1934 – Pahiatua, M.7.6 

1942 (June) – Wairarapa, M. 7.2 

1942 (August) – Wairarapa, M. 7.0 

1968 – Inangahua, M. 7.1 

1987 – Edgecumbe, M. 6.5 

1995 – East Cape, M 7.0 

2003 – Fiordland, M.7.1 

2004 – Puyesgur Trench, M. 7.2 

2007 (September) – Auckland Islands, M. 7.3 

2007 (December) – Gisborne, M 6.8 

2009 – Dusky Sound, M. 7.8 

2010 – Darfield, M. 7.1 

2011 (February)– Christchurch, M. 6.3 

2011 (June) – Christchurch, 6.0 

2011 (December) – New Brighton, 6.0 

2013 – Cook Strait, M. 6.5 

2014 – Eketahuna, M. 6.2 

2016 (September) – East Cape, M. 7.1 

2016 (November) – Kaikōura, M. 7.8 

 

Figure xv: List of Major Earthquakes in New Zealand, 1840 – Present. 
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Ingham and Griffith’s analysis also entails discussion of the expected vulnerability of the URM 

building population. An initial evaluation procedure (IEP) recommended by the New Zealand 

Society of Earthquake Engineering (NZSEE) Guidelines (2006) consists of a quick screening 

methodology determining the building’s expected seismic performance, against the standard 

required for a new building.15 The result is known as “Percentage New Building Standard” 

(%NBS). Generally, a %NBS of 33 or less means that the building is assessed as potentially 

earthquake prone in accordance with the Building Act, and a more detailed evaluation will then 

be required. Alternatively, a %NBS of between 33% and 67% means that the building is 

regarded as outside the requirements of the Act, hence requiring no further action by law, 

however may still be considered as representing an unacceptable risk and seismic improvement 

may still be recommended (defined by NZSEE as potentially “earthquake risk”). Lastly, a 

%NBS of 67 or greater means that the building is not considered to be a significant earthquake 

risk. The Building (Earthquake-prone Buildings) Amendment Act 2016 constitutes another key 

document referenced within this thesis. 

Numerous regional factors underpin the implementation of a precinct-scale approach to seismic 

retrofit of URM buildings in New Zealand. Important considerations include geographic 

location and corresponding seismic risk, urban or provincial location affecting resources 

available to building owners as well as varying economic pressures, and local architectural 

traditions using clay brick or stone.  

Research Questions 

This thesis asks: how can an understanding of architectural history and heritage conservation 

inform the selection of seismic retrofit and structural upgrading solutions to privilege the 

historic fabric of URM building precincts in New Zealand? 

The theoretical basis and practical challenges informing the thesis analysis are encapsulated by 

a series of sub-questions. The defined sub questions respond to local histories of URM precinct 

construction, heritage conservation theory and practice, and evolving seismic structural 

 

15 New Zealand Society for Earthquake Engineering, “Assessment and Improvement of the Structural  

Performance of Buildings in Earthquakes; Prioritisation, Initial Evaluation, Detailed Assessment, Improvement  

Measures: Recommendations of a Nzsee Study Group on Earthquake Risk Buildings,” Accessed May 29,  

2019, http://db.nzsee.org.nz/PUBS/2006AISBEGUIDELINES_Corr_06a.pdf 

 

http://db.nzsee.org.nz/PUBS/2006AISBEGUIDELINES_Corr_06a.pdf
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upgrading technologies. These themes aid in examining changing approaches to the treatment 

of URM precincts, from the perspective of heritage conservation theory and practice. 

History of Local URM Precinct Construction 

To what extent have historic trends of settlement and natural disaster shaped the architectural 

and urban identity of New Zealand’s urban and provincial centres? 

How have New Zealand’s nineteenth- and twentieth-century architects and engineers 

contributed to the practice of URM construction and conservation? 

Heritage Conservation Theory 

To what extent does international architectural heritage conservation theory address pre- and 

post-disaster seismic and structural upgrade of historic URM building precincts? 

How do existing definitions or interpretations of the term ‘precinct’ in local and international 

heritage conservation discourse inform seismic retrofit and upgrade for groups of URM 

buildings in New Zealand? 

How useful are international heritage conservation principles of authenticity, minimal 

intervention, reversibility, and compatibility when applied to URM precincts? 

How may historic URM façades or shopfronts be retained in heritage-led urban regeneration 

projects in New Zealand? 

Heritage Conservation through Seismic Structural Upgrade 

How may a precinct-scale approach to seismic retrofit facilitate collaboration within 

communities to achieve greater urban safety? 

To what extent do nineteenth- and twentieth-century histories of local seismic hazard 

mitigation address public safety and principles of urban heritage conservation? 

How have evolving approaches to seismic hazard mitigation and seismic retrofit technologies 

contributed to current heritage significance of URM precincts? 

To what extent can emerging 3D digital documentation technologies assist in rapid urban-scale 

seismic assessment and conservation of New Zealand’s historic URM precincts? 
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Methodology  

While my professional and academic background is in architecture and this thesis has been 

completed through the University of Auckland’s School of Architecture and Planning, I have 

received extensive input from my PhD co-supervisor Professor Jason Ingham from the 

Department of Civil and Environmental Engineering. Following the commencement of my 

provisional year, I began contributing to various multidisciplinary research initiatives overseen 

by Ingham through QuakeCoRE (New Zealand Centre for Earthquake Resilience) QuakeCoRE 

is a research platform engaging researchers within the University of Auckland, Victoria 

University of Wellington and the University of Otago, with various industry collaborations. 

Assisting with a 2016 project to explore architectural and socio-economic advantages of 

implementing an urban-level approach to seismic strengthening, highlighted the potential of a 

precinct-level study using the historic building stock of New Zealand. Involvement with these 

projects has had a significant impact on the direction of my PhD research, and helped place my 

work within the wider natural hazard research context consisting of engineers, geologists and 

social scientists. Therefore, my research is primarily a qualitative examination, with some 

quantitative commentary, comprising three themes: (i) generating historical narratives of URM 

construction, seismic retrofit, and natural hazard mitigation technologies; (ii) analysing the 

application and relevance of international and local architectural heritage conservation theory 

to historic URM precincts; and (iii) examining implications of heritage conservation through 

seismic structural upgrade  for earthquake-prone building stock, entailing the use of digital 

technologies for rapid documentation and assessment.  
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INTERSECTING RESEARCH PRIORITIES 

 

Figure xvi: Interdisciplinary study, combining architectural heritage conservation 

with earthquake and structural engineering priorities.  

 

Selected case studies cover varying levels of regional seismicity, with reference to GNS 

definitions of high, medium, and low levels of seismic risk.  Differing levels of seismic risk 

have previously informed the active or passive nature of risk mitigation policies adopted by 

territorial authorities. These policies recommend specific levels of structural intervention 

corresponding to regional risk, and resulting in changes to historic URM building fabric. 

Including case studies that feature both active and passive policies therefore provide insight 

into the legislative pressures on building owners, the accompanying decision-making process, 

and resulting design solutions for the URM historic building stock.  

The rationale for defining a strategy of investigation and case study selection, follows the 

methodologies for conducting architectural research by Linda Groat and David Wang.16 

Acknowledging the focus and scope of this thesis, selected case studies demonstrate 

characteristics such as predominance and significance of URM buildings. A combination of 

qualitative and quantitative analyses, such as spatial studies, are used for decoding a given site. 

Multiple sources of evidence such as archival documents, physical building inspection, 

 
16 Linda N. Groat and David Wang, Architectural Research Methods (Hoboken: Wiley, 2013, Second Edition). 
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interview, and secondary sources aid developing descriptive and exploratory analysis, prior to 

comparison across multiple case study sites, as recommended by Groat and Wang. Preliminary 

literature review also presented common site survey methods adopted in countries such as 

Portugal and Italy, where URM clay brick construction is predominant. Given its history of 

earthquake and natural disaster, the city of Napier emerged as an early option for examination 

as a case study precinct. However, given the extensive destruction, near-total reconstruction in 

reinforced concrete, and the present multidisciplinary research emphasis on the remaining 

URM building stock, a selection of other at-risk urban and provincial centres were instead 

chosen. Despite ongoing structural upgrades, the city of Auckland was also not selected for 

study, due to location within a zone of low seismic risk.  

Understanding existing definitions or notions of the term ‘precinct’, propagated by the national 

heritage conservation organisation Heritage New Zealand Pouhere Taonga or territorial 

authorities, assisted in subsequently examining the extent and scope of impacts on heritage 

building fabric. This process highlighted key consistencies, or lack thereof, across established 

or accepted definitions of ‘precinct’.  Applying a regional lens prompted the study to identify 

variations in historic URM construction and conservation treatments, ranging from stone to 

clay brick, in addition to the extent that the building stock adhered to the archetypal one or two 

storey URM building typology, with timber diaphragm floors, and tall parapets or chimneys. 

Each case study underwent three phases of analysis: (i) preliminary research scoping; (ii) on-

site research or verification; and (iii) post-site survey study. Case study buildings, streets, and 

town precincts were eventually selected using specific criteria that captured a representative 

sample of the historic URM building stock. These selection criteria are derived from scoping 

discussion, literature review, and interdisciplinary collaboration.  
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SELECTION and ANALYSIS of CASE STUDIES 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure xvii:  Thesis Research Questions and Methodology.  
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(i) Preliminary Research Scoping 

Shifting research focus from singular historic buildings to a group of buildings such as a 

historic streetscape and townscape embodies philosophical and practical challenges. The shift 

in architectural scale is overlaid by the aforementioned variations in regional seismic risk, and 

local authority management as additional complexities that affect contemporary conservation 

decision-making. A preliminary literature review of secondary sources established what has 

been written in the field to date, on these subjects. This exercise included identifying the 

existing legislative and heritage conservation interpretations or definitions for the concept of 

‘historic precinct’, in order to capture a range of architectural scales and use typologies. Early 

on-site scoping discussions with individuals and groups of associated organisations such as 

territorial authorities or local heritage conservation groups, aided in decoding case study sites. 

These exercises enabled the definition of spatial boundaries for each case study precinct, 

acknowledging where such definitions did not exist, and based on existing policies from the 

respective territorial authority and Heritage New Zealand Pouhere Taonga.   

(ii) Archival and On-Site Research 

Analysis of URM construction and conservation history required gathering specific data for 

the selected URM precinct case study sites. Existing territorial authority historic building 

inventories formed a basis for the study, however tabulated information on specific 

characteristics was either incomplete or not consistently accessible. Hence, this phase of study 

required both desktop (e.g. archival) and field research (e.g. site inspections), contributing to 

interdisciplinary research projects facilitated by QuakeCoRE.  

The field surveys undertaken for this thesis gathered data on the following categories: 

Construction Information (construction date/s, architect, builder, predominant building 

materials), Heritage Listings (Heritage New Zealand category/registration number, local 

council heritage category/schedule number), Primary Architectural Form based on existing 

URM typological classification (internal/external architectural features, e.g. plan 

configuration, overall dimensions, number of storeys, floor area, plan and elevation regularity, 

significant architectural detailing). This step can involve the identification of important 

construction features such as type of wall construction (i.e. single, double or triple skin brick 

walls, cavity or no cavity) which will determine the use of specific retrofitting solutions. Key 

urban spatial characteristics for consideration are Physical Context/Setting (street address, 

isolated, standalone, evidence of shared party walls). Alterations and additions relate to 
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conservation or seismic structural upgrades (external, internal, dates and scope of intervention). 

Lastly, on-site survey also involved gathering relevant archival documentation such as existing 

architectural drawings and photographs of given buildings.   

Ethics Committee Approval was acquired for interviews (Protocol number 019943). Two 

interviews were conducted during the early stages of on-site research, in order to understand 

the concerns of a building owner and a structural engineer. These interviews assisted in 

identifying potential logistical and design challenges and benefits that are likely to be 

encountered when undertaking seismic retrofit and upgrade for a precinct of historic URM 

buildings. The focus of the discussions was the “Oamaru Historic Area” where early schemes 

of precinct conservation have taken place. The former party especially highlighted the need for 

a strategic staging of works along a historic streetscape to minimise business disruption. 

Overall, the concept of precinct conservation and seismic risk mitigation was met with 

enthusiasm from both parties, acknowledging the public sentiment and continuing use of many 

historic URM buildings.  

The case study of the towns of Oamaru, Winton, and Invercargill were selected for trialling the 

application of digital 3D documentation and visualisation technologies. An international call 

for projects focused on large-scale surveys of historic urban or town centres, was launched in 

early 2017. The variation of historic limestone and clay brick URM construction found within 

the Otago and Southland regions of New Zealand were documented using a combination of 

geocoded photography and drone technology. The drone footage and photography was then 

analysed. This early work contributed to the ongoing QuakeCoRE research project addressing 

the impact of a large, regional Alpine Fault earthquake, within South Island town centres. The 

successful use of digital technologies has expanded to consider the application of Virtual 

Reality (VR), outside the scope of this thesis. 

(iii) Post Site Survey Analysis 

The third and final phase of case study analysis entailed identification of the main challenges, 

solutions, and possibilities of seismic retrofit and conservation of historic URM building 

precincts. This step also revealed existing strengthening initiatives, while identification of 

characteristic vulnerabilities associated with URM construction assists with examining the 

impacts of previous, existing, and proposed retrofit solutions.  

Processing the gathered on-site survey data began with typological classification of the 

individual buildings that comprise each precinct. Using the URM typological classification 
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system developed by A.P. Russell (2010)17, this procedure contributes to existing URM 

building inventories or knowledge base, by focusing on specific historic characteristics within 

the designated heritage precincts. The aim is to identify characteristic structural weaknesses of 

the individual typologies, as well as highlighting any variations or new URM construction 

typologies, further to those specified by Russell. Russell’s defined categories are: Type A: One 

Storey, Isolated e.g. convenience stores/small offices; Type B: One Storey, Row e.g. joined 

with common walls in a row, typical along main street of a small town; Type C: Two Storey, 

Isolated; Type D: Two Storey, Row; Type E: Three Storey, Isolated; Type F: Three Storey, 

Row; and Type G: Institutional, Religious, Industrial e.g. churches, water towers, chimneys, 

warehouses. Close reading of key historic trends and influences reveals lineages of 

architectural designers, responsible for major URM monuments, as well as more modest 

buildings that comprise historic streetscapes. 

Input from key community stakeholders also confirmed rationales behind strengthening 

decisions and considerations of the precinct approach. Personal and professional advice from 

building owners, architects, engineers, and urban planners addressed the design of retrofit 

solutions from the respective perspectives. Organisations such as territorial authorities 

identified relevant local legislation and policies that determined the extent and nature of retrofit 

solutions, while heritage conservation organisations clarified important heritage conservation 

considerations using local guidelines for identifying and selecting specific retrofitting 

solutions. 

Scope of Study 

Topics that lie outside the scope of my study include quantitative engineering calculations 

related to assessing seismic structural behaviour or performance of specific retrofit techniques, 

numerical modelling or simulation of material properties, and the relationship between 

earthquake engineering and geotechnical design solutions. The completed walking surveys 

have mainly involved external building inspection, with some internal observation where 

building access was permitted or required. One research limitation that deserves 

acknowledgement is regarding the present status of seismic retrofit design solutions for URM 

buildings and major monuments such as the Christchurch Cathedral. While every effort has 

been made to pursue available information on current solutions, this data remains confidential 

 
17 A.P. Russell, and J.M. Ingham, "Prevalence of New Zealand's Unreinforced Masonry Buildings," Bulletin of 

the New Zealand National Society for Earthquake Engineering; 43 no. 3, (2010), 182 – 202,  

http://www.nzsee.org.nz/db/Bulletin/Archive/43(3)0182.pdf 

http://www.nzsee.org.nz/db/Bulletin/Archive/43(3)0182.pdf
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during ongoing design and review processes, and hence is presently inaccessible. In some 

cases, full retrofit schemes have been designed and are ready for implementation, however 

fundraising is still being undertaken to ensure that adequate resources are available for the 

proposed works. As the designs have not yet been sent for building tender, the design 

documentation remains confidential. Other topics related to the discussions contained in this 

thesis, is the trajectory and changes to legislation relating to seismic retrofit, and the 

management of historic buildings and the associated precincts. The following chapters 

therefore acknowledge relevant principles that inform the heritage conservation treatment and 

extent of permitted changes to historic building fabric as appropriate, and indicates where 

further comment and analysis may take place outside this thesis. 
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Figure xviii: Matrix for Analysing Heritage Impact, relative to URM Precinct Typology.  
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This thesis was conceptualised as a PhD with publications. Selected chapters have been, or are 

being published as articles within high ranking peer-reviewed journals. Red text is used in 

several of the chapters to identify excerpts from these publications. I have also contributed to, 

and presented a series of conference papers during my enrolment. Much of this has been in 

collaboration with staff and doctoral students from the University of Auckland’s Department 

of Civil and Environmental Engineering. 

List of Publications 

Journal Articles (Published) 

First Author 

 

Vallis, S., Gálvez, F., Swidan, M., Orchiston C., and Ingham, J. “Classical Temples and 

Industrial Stores: Survey Analysis of Historic Unreinforced Masonry (URM) Precincts to 

Inform Urban Seismic Risk Mitigation.” International Journal of Architectural Heritage 

(2018), DOI: 10.1080/15583058.2018.1503372, 

https://www.tandfonline.com/doi/abs/10.1080/15583058.2018.1503372?journalCode=uar

c20  

 

Second Author 

 

Gálvez, F., Vallis, S., and Ingham, J. “Earthquake Performance of Shopfront Canopies 

Connected to URM Buildings.” Structural Engineering Society of New Zealand Journal 

(SESOC) 32, no. (2019), 

https://search.informit.com.au/documentSummary;dn=386882087050593;res=IELNZC  

 

Journal Articles (Under Review) 

 

Vallis, S., and Ingham, J. “Early Trends in Structural Seismic Upgrade and Conservation 

of URM Buildings in New Zealand.” Bulletin of the New Zealand Society for Earthquake 

Engineering (NZSEE). 

 

 

 

 

https://www.tandfonline.com/doi/abs/10.1080/15583058.2018.1503372?journalCode=uarc20
https://www.tandfonline.com/doi/abs/10.1080/15583058.2018.1503372?journalCode=uarc20
https://search.informit.com.au/documentSummary;dn=386882087050593;res=IELNZC
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Conference Papers (Peer-Reviewed) 

First Author 

 

Vallis S, Orchiston C, Ingham J. “Safeguarding an Identity Carved in Stone; Heritage 

Conservation in Oamaru, New Zealand.” ICOMOS General Assembly, Delhi, India, 

December 2017, http://openarchive.icomos.org/1955/ 

 

Vallis S, Abeling S, Giovinazzi S., and Ingham J. “Unshaken: Retaining Architectural 

Qualities of Historic URM Churches and Church Precincts within the New Zealand Seismic 

Retrofit Process.” in Proceedings of the 10th Australasian Masonry Conference, Sydney, 

Australia, February 2018 , (The University of Newcastle, NSW, Australia, Think Brick 

Australia, the Concrete Masonry Association of Australia), 388-402, 

https://cmaa.blob.core.windows.net/files/10AMC%20Proceedings%20E-version.pdf 

 

Vallis S, Ingham J. “Timber, Tin and Masonry: Early Lessons in Seismic Risk Mitigation 

in Whanganui, New Zealand.” In 16th European Conference on Earthquake Engineering 

(16ECEE), Thessaloniki, June 2018, 

https://researchspace.auckland.ac.nz/handle/2292/40698 

 

Vallis S, Galvez F, Swidan M, and Ingham J. “Architectural Heritage Conservation of 

URM Precincts on the West Coast of New Zealand.” 10th International Masonry 

Conference (10IMC), Milan, July 2018. 

https://www.researchgate.net/publication/326675792_ARCHITECTURAL_HERITAGE_CONSE

RVATION_OF_HISTORIC_URM_PRECINCTS_ON_THE_WEST_COAST_OF_NEW_ZEAL

AND 

 

Second Author 

 

Abeling S, Vallis S, Goded T, Giovinazzi S, Ingham J. “Seismic Risk Assessment of New 

Zealand URM Church Inventory.” in Proceedings of the 10th Australasian Masonry 

Conference, Sydney, Australia, February 2018, (The University of Newcastle, NSW, 

Australia, Think Brick Australia, the Concrete Masonry Association of Australia), 15-32, 

https://cmaa.blob.core.windows.net/files/10AMC%20Proceedings%20E-version.pdf 

 

http://openarchive.icomos.org/1955/
https://cmaa.blob.core.windows.net/files/10AMC%20Proceedings%20E-version.pdf
https://researchspace.auckland.ac.nz/handle/2292/40698
https://www.researchgate.net/publication/326675792_ARCHITECTURAL_HERITAGE_CONSERVATION_OF_HISTORIC_URM_PRECINCTS_ON_THE_WEST_COAST_OF_NEW_ZEALAND
https://www.researchgate.net/publication/326675792_ARCHITECTURAL_HERITAGE_CONSERVATION_OF_HISTORIC_URM_PRECINCTS_ON_THE_WEST_COAST_OF_NEW_ZEALAND
https://www.researchgate.net/publication/326675792_ARCHITECTURAL_HERITAGE_CONSERVATION_OF_HISTORIC_URM_PRECINCTS_ON_THE_WEST_COAST_OF_NEW_ZEALAND
https://cmaa.blob.core.windows.net/files/10AMC%20Proceedings%20E-version.pdf


Introduction 

31 

 

Abeling S, Vallis S, Galvez F, Goded T, Horspool N, Giovinazzi S, and Ingham J. “Seismic 

Screening of Anglican Churches in the Waikato and Taranaki Regions of New Zealand.” 

Proceedings of NZSEE Conference, Auckland, New Zealand, 2018, 

https://researchspace.auckland.ac.nz/handle/2292/41631 

 

Glavez, F.,, Vallis S., Abeling, S., Giovinazzi, S., and Ingham, J., “Unreinforced Masonry 

Churches in New Zealand: towards an holistic framework for the identification of optimal 

seismic retrofit intervention,” in Proceedings of the XVII Conference ANIDIS Seismic 

Engineering, Italy, 17-21 September 2017, eds. Franco Braga, Walter Salvatore, and 

Andrea Vignoli (Pisa University of Press), 141-151, http://digital.casalini.it/4215336  

 

Third Author (Keynote Address) 

 

Ingham J, Abeling S, Vallis S, Galvez F, Swidan M, Griffith M.C., Vaculik J. “Seismic 

Vulnerability Assessment for Precincts of Unreinforced Masonry Buildings in New 

Zealand and Australia.” 10th International Masonry Conference, Milan, Italy, July 2018, 

https://www.researchgate.net/profile/Jason_Ingham/publication/326675165_Seismic_vul
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Report (Contributing Member and Author) 

ICOMOS International Climate Change and Heritage Working Group. Future of Our 

Pasts: Engaging Cultural Heritage in Climate Action. 2019, 

https://indd.adobe.com/view/a9a551e3-3b23-4127-99fd-a7a80d91a29e 
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Thesis Structure  

This thesis comprises six main chapters and a conclusion. Chapters 1 and 2 establish the 

scholarly and theoretical framework for the research, while Chapters 3 to 6 present the case 

studies and Chapter 7, the conclusions.  

 

Chapter One, “Literature Review and Heritage Conservation Theoretical Framework”, is a 

broad-scope review of international and New Zealand discourse on conservation theory and 

heritage conservation practice, to generate a theoretical framework for application to the 

defined objective of seismic retrofit of URM building precincts. Architectural considerations 

and implications of this approach have been explored over the preceding century, and a shift 

of focus from individual building to precinct scale becomes apparent. Surveys of conservation 

history, monographs, and published guidance divulge a trajectory of theoretical developments 

within processes of repair, restoration, and reconstruction that emerged in the wake of man-

made disasters. Beginning with nineteenth-century charter documents, this chapter traces a 

philosophical lineage of conservation concerns to define four key principles as relevant for 

seismic retrofit of URM buildings. These core concepts of “minimum intervention,” 

“compatibility,” “truthfulness” or “authenticity,” and “reversibility” emerge as a thematic 

framework for this thesis. The literature also identifies variations as to the meaning of the word 

“precinct”, drawing from the local and overseas discourse. 

Chapter 2, “Emergence of a Structural Conservation Theoretical Framework Pertaining to 

URM Building Precincts in New Zealand,” moves from architectural heritage to structural 

engineering concerns. The framework generated in Chapter 1 informs analysis of 

interdisciplinary seismic and structural upgrading discourse by international scholars and 

practitioners.  Emphasis is then placed on the historical trends and development of New 

Zealand structural engineering practice, as demonstrated through published bulletins of the 

NZSEE. Scholarly and technical writings together encapsulate early twentieth-century 

discourse and design responses, significant legislative changes, and significant international 

influences. The chapter concludes with a summary of current seismic retrofit design philosophy 

and techniques employed in New Zealand. Roles of local stakeholders are also acknowledged 

through an overview of recent publications concerning a precinct-scale approach to seismic 

upgrade. 
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The following four chapters of this thesis present historical trends of URM construction in New 

Zealand and examine the implications of retrofit interventions on streetscape and urban historic 

character. 

Acknowledging the implications of the 2016 Kaikōura earthquake and resulting Emergency 

Strengthening legislation passed in February 2017, Chapter 3 takes a step back to examine the 

historic rise and decline of URM construction within the affected city of Wellington. 

Architectural historians have previously offered more attention to grand public monuments 

than the modest URM structures that contribute to the city’s urban streetscapes. Numerous fires 

and earthquakes eventually led to the adaptation of resistant construction technologies aimed 

at achieving greater levels of public urban safety. The chapter therefore takes a precinct-scale 

approach to enable a closer reading of individual streetscapes and key architectural patterns of 

development over time. It focuses on the designated Historic Areas of Victorian Lambton 

Quay, Edwardian Cuba Street, and Interwar Jackson Street. These findings expand the scope 

of local technological history, that can be used to inform ongoing conservation decision-

making. 

Chapter 4, “Behind and Between Façades: Complexities in Urban Scale Seismic Risk 

Mitigation in Whanganui,” addresses the complexities of urban conservation for a historic 

townscape facing threats from natural hazards. Whanganui has a predominance of historic, 

vulnerable URM construction. Retrofit initiatives emerged as early as the 1930s, in the 

aftermath of the Hawke’s Bay earthquake, ranging from removal to replication, and displaying 

concern for the contextual appearance of the overall streetscape. The city also has a lineage of 

designated townscape conservation schemes beginning in the 1980s. Today, an economic and 

urban revitalisation scheme proposes to use the surviving building stock to project business 

image, ensuring long term economic gain. However major earthquake strengthening is also 

required to attain acceptable levels of public urban safety. Therefore, Chapter 4 examines the 

challenges of achieving these priorities, in relation to the principles of the international urban 

heritage conservation movement.   

In order to examine the complexities of shifting to streetscape and urban-scale conservation, 

Chapter 5, “Classical Temples and Industrial Stores: Survey Analysis of Historic Unreinforced 

Masonry Precincts to Inform Urban Seismic Risk Mitigation,” undertakes 3D digital 

documentation and analysis of historic urban centres to complete rapid interdisciplinary 

seismic risk assessment and risk mitigation. Oamaru, Winton, and Invercargill feature some of 
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New Zealand’s most intact heritage precincts that are confronted by ongoing threats of 

earthquakes. Extending the scope of information collected for engineering seismic risk 

assessment by focusing on the historical architectural context, informs the selection of future 

seismic retrofit solutions. Therefore, historic urban layout, architectural deployment of 

masonry, and extent of retrofits were recorded through onsite visual surveys using 

Geographical Information Systems and three-dimensional representation technologies. 

Oamaru, Winton and Invercargill present early case studies for multidisciplinary analysis, 

along with highlighting key benefits and challenges of applying urban scale survey approaches 

within comparable historic centres across New Zealand. 

Building on the lessons identified in the preceding chapters, Chapter 6, “Evolving Attitudes 

towards Seismic Structural Upgrade of New Zealand’s Cathedral and Church Precincts,” tests 

their application to a case study featuring singular or small related groups of historic buildings, 

by focusing on URM cathedral and church precincts. Inherent construction characteristics 

render URM churches especially earthquake-prone, while the selection of appropriate seismic 

retrofitting solutions for the historic building fabric remains a topic of debate. The chapter is 

premised on the need to address public urban safety combined with conserving the historical 

role of cathedrals and churches as constituted hubs of community activity. In response to these 

discussions, and the decision to demolish the Cathedral of the Blessed Sacrament, the chapter 

examines the complexities embodied by previous and ongoing schemes of seismic upgrade, 

before turning to the speculative proposals originally put forward for the future of the two 

Cathedrals in Christchurch. Parallel histories of construction and early interventions give 

context to the locally unprecedented and large-scale reconstruction schemes that are currently 

underway. The theories and recommendations of Cesare Brandi, Bernard Feilden, and Paul 

Phillippot inform discussion of post-disaster reconstruction and reintegration of lost fabric. 

Chapter 7: Conclusion demonstrates that the urban fabric of New Zealand cities and towns 

feature precincts of URM buildings, constructed between periods of natural disaster such as 

fire and earthquake, during the decades of 1880 and 1930. These precincts are examples of a 

living architectural heritage and building tradition that bears a history of change, including 

seismic upgrade from as early as the 1930s, along with additions and alterations linked to wider 

schemes of urban development and regeneration. The construction of individual URM 

buildings reveals continual efforts and technological developments to improve seismic 

performance. Shifts in focus from individual buildings to groups of buildings, advocated by 

UNESCO and ICOMOS guidelines, are becoming increasingly apparent as more local 
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examples are recognised by national and regional authorities. There has been little scholarly 

discussion of URM precincts collectively, however considering them as a specific heritage 

typology helps contribute to the national story of architectural and societal development. 

Similarities and differences across the precincts reveal the impact of regional trends that 

constitute local architectural identity, allowing prominent, nationally significant examples to 

emerge. Decisions about the future care of URM precincts, including seismic risk mitigation 

can be improved by implementation across whole precincts collectively, rather than for 

individual buildings on a one-by-one basis. This format has the potential to be cost effective 

for all owners and to enhance the cohesion of the precinct and thus, its heritage value. Heritage 

conservation theory provides a basis for best practice maintenance, repair, and seismic retrofit. 

Using international and local discourse, this thesis generates a framework of four key principles 

for application to structural seismic retrofit of URM building precincts within the pre- and post-

earthquake contexts. Tracing the scope of changes to historic building fabric can inform current 

and future conservation decision-making. Acknowledging a history of changes warrants 

treatment of the precincts as functioning elements of communities and streetscapes. The current 

post-earthquake recovery context hence renders all these considerations very topical in New 

Zealand right now. 

 



 

 

Chapter One: Architectural Heritage Conservation Literature 

Review and Theoretical Framework 

 

This chapter examines the scope of international and local discourse on conservation theory 

and heritage conservation practice relating to the adoption of a precinct-scale approach for 

seismic retrofit of URM buildings. The late twentieth century and the early decades of the 

twenty-first century have seen the manifestation of conservation principles within a canon of 

charter documents, where the shift of scale from individual building to precinct becomes 

increasingly evident. By examining the nineteenth- and twentieth-century origins and 

trajectory of today’s established conservation guidelines, the following discussion generates a 

theoretical framework for application to the objective of heritage conservation through seismic 

upgrade of URM building precincts (Figure 1.1). The term “precinct” is purposely left 

undefined, in order to examine variations in the understanding of the concept.  

1.1 Surveys of Architectural Heritage Conservation Principles and Practice 

Section 1.1 surveys the international literature on architectural heritage conservation and asks: 

how much attention have theorists, scholars, and practitioners given to the specifics of 

unreinforced masonry, including precincts and seismic retrofitting? Exploring the development 

of the pertinent conservation principles aids in analysing the scope of established architectural 

and urban conservation charters. International architectural and urban conservation guidance 

hence forms an essential literary source. 
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Figure 1.1:  Key themes for Literature Review and Theoretical Framework.  

 

1.1.1 Theoretical Origins and Trajectory of the Relevant Conservation Principles 

Surveys of heritage conservation theory and practice emphasise the importance of particular 

nineteenth century developments to twentieth- and twenty-first-century practice, and this 

section draws from Jokilehto’s and Glendinning’s accounts. Early debate was dominated by 

two opposing schools of thought, commonly known as the ‘stylistic restoration’ and ‘anti-

restoration’ movements. Both movements underpinned contemporary architectural 
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conservation theory, and resulted from developments across France, England, the Austrian 

Empire and Italy.1 Shared ideals and principles emerge through the work of various individuals 

and texts, albeit embodying contradictions and complexities in practical application.  

The notion of ‘stylistic restoration’ is believed to have originated in the 1840s, when questions 

concerning the extent of restoration were raised.2 Architect Eugene Emmanuel Viollet-le Duc 

(1814 – 1879) famously dominated French restoration practice, and offered a definition of 

‘Restoration’ in the eighth of his ten volumes of the Dictionary of French Architecture (1866): 

The term Restoration and the thing itself are both modern. To restore a building is not 

to preserve it, to repair, or to rebuild it; it is to reinstate it in a condition of completeness 

which may never have existed at any given time.3 

For Viollet-le-Duc, working on old buildings relied on individual interpretations of the 

architectural styles and the ‘original’ design concept, and hence restoration required architects 

to be versed with regional variation and in some cases, acknowledgement of style as 

independent from the object.4 The approach to restoration also derived from the concept that 

“every building and every part of building should be restored in its own style, not only as 

regards appearance but also structure.”5 Despite advocating drastic measures, Viollet proposed 

forward-thinking principles evident in today’s conservation practice, such as improvement of 

structure with better quality materials and the importance of structural safety or repair 

following a disaster.6 

The English context featured debate on the subject of restoration propagated by the Cambridge 

Camden Society in 1839, apparent in its publication, The Ecclesiologist. Architects subscribed 

to French restoration principles, as a primary aim was restoration of English churches to what 

was viewed as the purest style, being the Decorate or Middle Pointed stage of the Gothic and 

sometimes Early English. Buildings were restored to one style regardless of the differing 

characteristics of individual portions of a given church.7 Key Ecclesiological architects 

included Anthony Salvin (1799-1881),  John Loughborough Pearson (1817-96), William 

 
1 Jukka Jokilehto, A History of Architectural Conservation (Oxford, England; Boston: Butterworth-Heinemann 

c1999), 137-165. 
2 Jokilehto, A History of Architectural Conservation, 140. 
3 Jokilehto, A History of Architectural Conservation, 151. 
4 Jokilehto, A History of Architectural Conservation, 151. 
5 Jokilehto, A History of Architectural Conservation, 151. 
6 Jokilehto, A History of Architectural Conservation, 151-152. 

7 Jokilehto, A History of Architectural Conservation, 156. 
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Butterfield (1814-1900), and Edward Augustus Freeman (1823-93), who identified three 

principal approaches to restoration: ‘destructive’,’ conservative’ and ‘eclectic’.8  George 

Gilbert Scott (1811-78) is credited with a vast repertoire of church restorations, and often 

compared to Viollet-le-Duc.9 In contrast, the ‘restoration’ movement in Austria was limited to 

regular maintenance, repointing, cleaning, prevention of damage and completion of portions 

that were important for the preservation of the original monument.10 A key figure was Friedrich 

von Schmidt (1825-91).11 His projects ranged from rebuilding the spires of St. Stephan’s Dom, 

Vienna to the ‘gothicisation’ of Milan cathedral. In Italy, practices of restoration entailed 

completing buildings in the current style.12  Pietro Selvatico Estense (1803-80) designed a new 

Gothic frontage to the Church of San Pietro in Trento, as the first notable example of the Gothic 

Revival style. Subsequent projects that demonstrate the influence of stylistic restoration include 

Spain’s restoration of Leon Cathedral (1869-79) and Sweden’s Gripsholm Castle (1890s).13 

A major backlash to the practice of excessive restoration soon developed, championed by 

private organisations such as the Society of Antiquaries.14 The main developments largely took 

place in England and subsequently spread afield. Important shifts in thinking included 

references to the wider context than single historic monuments and an emphasis on authenticity 

of material rather than form, developed by a lineage of nineteenth-century English 

practitioners. A proposal by John Ruskin resulted in a negative connotation attached to the 

word ‘restoration’, summarised as: “Do not let us talk of restoration. The thing is a Lie from 

beginning to end.”15 

Ruskin’s seminal Seven Lamps of Architecture amalgamates these ideas, and is the text in 

which the material truth of architecture is presented, across the “lamps” or guiding principles 

of “sacrifice”, “truth”, “power”, “beauty”, “life”, “memory” and “obedience”. Specific areas 

of discussion include the abhorrence of building restoration even using techniques of a historic 

period, along with Ruskin’s distinction between building and architecture (construction and 

ornamentation).16 Jokilehto draws attention to Ruskin’s heavy criticism of imitations in 

 
8 Jokilehto, A History of Architectural Conservation, 158-160. 
9 Jokilehto, A History of Architectural Conservation, 160. 
10 Jokilehto, A History of Architectural Conservation, 163-164. 
11 Jokilehto, A History of Architectural Conservation, 164. 
12 Jokilehto, A History of Architectural Conservation, 165. 
13 Miles Glendinning. The Conservation Movement: A History of Architectural Preservation, Antiquity to 

Modernity. (Abingdon, Oxon; New York: Routledge, 2013), 135. 
14 Cevat Erder, Our Architectural Heritage: From Consciousness to Conservation (Paris: UNESCO, 1986), 171. 
15 Erder, Architectural Heritage,172. 
16 Jokilehto, A History of Architectural Conservation, 174-176. 
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material and working methods, instead recommending maintenance and repair. Jokilehto also 

suggests these ideas were characterised by criticism of restoration architecture for the 

destruction of historical authenticity and calls for protection, conservation and maintenance. 

Though Ruskin did not offer a theory of conservation, the identification of values and 

significance of historic buildings and objects placed him ahead of his contemporaries.17 Of 

particular significance to this thesis, are Ruskin’s views on new development in urban areas 

and the loss of identity of old towns if buildings were destroyed. 

William Morris (1834-96) furthered Ruskin’s ideas by emphasising that monuments were 

ruined through ‘restoration’, rendering works of art unrecognisable.18 Morris’ 1877 letter 

published in The Athenaeum opposing destructive restoration and proposing an association in 

defence of historic buildings, united the forces against conjectural restoration and promoted 

maintenance and conservation treatment. Morris was of the view that although knowledge of 

medieval art increased, quality of architecture diminished, and these factors contributed to the 

practice of restoration involving scraping of parts and the addition of elements to old 

monuments in the name of retrieving the original.19 Morris’s Manifesto for the Society of 

Ancient Buildings (SPAB) is acknowledged by Jokilehto and Glendinning as the formal basis 

for modern conservation policy, consisting of essential considerations for the evaluation of 

historic buildings. In essence, the leading principles were “conservative repair” and “to stave 

off decay by daily care,” along with the acknowledgement that ancient monuments represented 

certain historic periods only as far as their authentic material was left undisturbed and preserved 

in-situ.20 Protection therefore was not limited to specific styles and must be based on critical 

evaluation. Glendinning credits this “Anti-Restoration” as the beginning of a new stage of 

international debate, establishing extreme positions within the conservation movement, which 

re-emerged in the late 1960s and 1970s. 

Contemporary scholars of architectural conservation such as Cevat Erder, Jukka Jokilehto, and 

Miles Glendinning, emphasise the significance of these early albeit controversial restoration 

practices. Erder cites Viollet-le-Duc’s combination of analytical ability and nostalgic 

sentimentality as reasons for the praise and criticism directed towards his work.21 Architects 

were required to exercise the ability to evaluate what pleased them (rather than relying solely 

 
17 Jokilehto, A History of Architectural Conservation,175. 
18 Erder, Architectural Heritage,173. 
19 Erder, Architectural Heritage,173. 
20 Jokilehto, A History of Architectural Conservation,185-186. 
21 Erder, Our Architectural Heritage, 134. 
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on taste), allowing no opportunity for imitation.22 Jokilehto therefore identifies Viollet-le-Duc 

and the English architect George Gilbert Scott as symbols of the destructive restoration 

movement.23 Miles Glendinning invites readers to understand the re-appropriation as an 

unusual and innovative creative intervention within the historic built fabric.24 Glendinning also 

cites the 1849 publication of Viollet and Prosper Merimee’s guidebook on the care and 

maintenance of historic buildings as a forerunner of one of the Conservation movement’s main 

forms of dissemination: the official maintenance manual.25 Viollet is highlighted as a pioneer, 

whose knowledge and efforts to save historic monuments resulted in widespread influence.26 

Glendinning acknowledges that these developments eventually led to an increase in public 

awareness and criticism despite the fact that his efforts were not always positive.27 In France, 

Morris’ influence and growing awareness to avoid demolition, resulted in various criticisms of 

the previous approach of “hypothetical reconstruction”.28 The development of conservation 

processes took place in the Mediterranean for sites such as the rebuilding of the Athenian 

treasury at Delphi, along with the excavation and rebuilding of the Minoan palace and 

Knossos.29 Central Europe benefitted from the work of architectural theorists such as Gottfried 

Semper, whose works included stylistic reconstruction, Theodor Quentin specialising church 

restoration, along with August Reickensperger.30 Camillo Boito initially began with offering a 

systematic methodology for accurate reproduction and stylistic restoration, although later 

questioned whether restoration should in fact mimic the original form and should be 

distinguishable, consolidating these thoughts into seven points as the first modern Italian 

charter based on “philological restoration”.31  

Nineteenth-century conservation increasingly emphasised an emotional attachment to historic 

monuments, resulting in opposition to any alteration. Glendinning articulates Ruskin’s 

reverence of architectural surface appearance and texture as an “expression of the joy of human 

labour”.32  The ideal of authenticity or “truth” was now based on material instead of form and 

was imbued with a higher moral importance.33 Complexity in application arises from 

 
22 Erder, Our Architectural Heritage,131. 
23 Jokilehto, A History of Architectural Conservation,156. 
24 Glendinning, The Conservation Movement, 94. 
25 Glendinning, The Conservation Movement, 91. 
26 Erder, Our Architectural Heritage ,135. 
27 Glendinning, The Conservation Movement, 94-97. 
28 Jokilehto, A History of Architectural Conservation, 187. 
29 Jokilehto, A History of Architectural Conservation,188. 
30 Jokilehto, A History of Architectural Conservation,192-193. 
31 Jokilehto, A History of Architectural Conservation,198-209. 
32 Glendinning, The Conservation Movement, 119. 
33 Glendinning, The Conservation Movement, 119. 
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inconsistencies in Ruskin’s and Morris’ theories and contemporary scholars highlight as a key 

example the veneration of decay as it presented questions of whether and when to actually halt 

decay.34 Ambiguity is apparent when considering whether the logical consequence was to allow 

buildings to eventually collapse.35 Despite similarities between the SPAB Manifesto of 1877 

and that issued by the Society of Antiquaries in 1855, Morris does not account for several 

considerations, such as building/monument scale, and the difference between repair of the 

existing and the reconstruction of the missing.36 Using the work of Philip Webb, Erder 

acknowledges key challenges.37 For example, although Webb was successful in strengthening 

buildings without rebuilding them or completing missing details, he was occasionally obliged 

to depart from the strict theoretical principles of the two critics.38  

A key publication in understanding how these issues played out over time is the Getty 

Conservation Institute’s Readings in Conservation: Historical and Philosophical Issues in the 

Conservation of Cultural Heritage (c1996).39 In collating many of the most influential readings 

for Western cultural heritage conservation, the book identifies the roots of contemporary 

challenges in this field.40 Offering translations across various languages, the editors Price, 

Talley Jr. and Vaccaro stress the process of aesthetic and historic significance assessment prior 

to the formulation of conservation policy. The writings of Viollet-le-Duc, Morris, Ruskin, Max 

Friedlander, Cesare Brandi, Paul Philippot, Umberto Baldini, and Giorgio Torraca, cover 

themes of restoration versus anti-restoration, reintegration of losses, the role of science and 

technology and the emergence of modern conservation theory.  

In On Restoration (1944), Friedlander asserts that although restoration can enhance artistic 

value, complexity arises with the restorer filling in holes or supplementing material in an 

attempt to “re-establish the original condition,” hence bearing relevance for those portions of 

historic buildings damaged beyond repair during earthquakes.41 In his Theory of Restoration II 

(1963?), Brandi’s perspective on the same subject is of particular relevance to this literature 

 
34 Glendinning The Conservation Movement, 121. 
35 Glendinning The Conservation Movement, 121. 
36 Erder, Our Architectural Heritage, 174. 
37 Erder, Our Architectural Heritage,174. 
38 Erder, Our Architectural Heritage, 174. 
39 Nicholas Stanley Price, M. Kirby Talley Jr, and Alessandra Melucco Vaccaro, ed. Readings in Conservation; 

Historical and Philosophical Issues in the Conservation of Cultural Heritage (Los Angeles: Getty Conservation 

Institute, c1996), ix-xvii. 

40 Price, Talley Jr, and Vaccaro, ed. Readings in Conservation, ix-xvii. 
41 Max J. Friedlander, “On Restoration,” in Price, M. Talley Jr, and Vaccaro, ed. Readings in Conservation, 332-

335. 
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review, is in discussing the concept of “unity”, he uses the analogy of brick and “stone blocks” 

in architecture, to explore the overall significance of composing individual units into a larger 

work of art.42  The text also offers practical principles such as that any integration must be 

recognisable to the naked eye, using materials that contribute to structure or historic context, 

and that “every restoration should not prevent but, rather, facilitate possible future 

restorations.”43 Commenting on the emergence of modern conservation theory in Theory of 

Restoration, I (1963?)Brandi addresses concepts of authenticity and restoration, citing the 

situation of “a collapsed building, partially destroyed by an earthquake that lends itself to 

reconstruction or anastylosis.”44 Writing in Historic Preservation: Philosophy, Criteria, 

Guidelines, II, Philippot’s notion of lacunae (defined as “missing parts of objects”) is also 

included. Philippot suggests that a fragmented object such as a sculpture or architectural 

monument has a value in its fragmented state and hence the primary objective of any restoration 

should be to diminish the disturbance caused by the lacunae.45  The text also discusses other 

important factors that should inform conservation projects, such as the historic or larger town 

planning frames of reference to maintain the living environment.46 Umberto Baldini’s Theory 

of Restoration and Methodological Unity (first published in Italian, 1978?) Price, Talley Jr. 

and Vaccaro’s compilation then introduces circumstances in which art must confront the threat 

of “destruction” (thanatos) such as negligence, decay or external events such as earthquakes.47 

Additional commentary concerning the role of science and technology within the conservation 

of architectural heritage is found in The Scientist’s Role in Historic Preservation with 

Particular Reference to Stone Conservation (1982) by Giorgio Torraca.48 Torraca discusses 

the challenges of evaluation of historical and aesthetic value, while advocating the inherent 

responsibilities of the conservator. Giorgio Urbani similarly contributes to the topic, writing in 

The Science and Art of Conservation of Cultural Property.49 

 
42 Cesare Brandi, “Theory of Restoration, II,” in Price, M. Talley Jr, and Vaccaro, ed. Readings in Conservation, 

339-343. 
43 Brandi, “Theory of Restoration, II,” 339-343. 
44 Cesare Brandi, “Theory of Restoration, I,” in Price, Talley Jr, and Vaccaro, ed. Readings in Conservation, 230-

236: This is specifically based on the role of material, passing of time, restoration according to historicism and 

referring to reconstructions and additions 
45 Paul Philippot, “Historic Preservation: Philosophy, Criteria, Guidelines, II,” in Price, Talley Jr, Vaccaro, ed. 

Readings in Conservation, 358-365. 
46 Philippot, “Historic Preservation: Philosophy, Criteria, Guidelines,” 358-365. 
47 Umberto Baldini, “Theory of Restoration and Methodological Unity,” in Price, Talley Jr, and Vaccaro, ed. 

Readings in Conservation, 355-358. 
48 Giorgio Torraca, “The Scientist’s Role in Historic Preservation with Particular Reference to Stone 

Conservation,” in Price, Talley Jr, and Vaccaro, ed. Readings in Conservation, 439-445. 
49 Giorgio Urbani, “The Science and Art of Conservation of Cultural Property,” in Price, Talley Jr, and Vaccaro, 

ed. Readings in Conservation, 445-451. 
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Further detail on these theorists and practitioners can be found in Cevat Erder’s Our 

Architectural Heritage; From Consciousness to Conservation (1986), Jukka Jokilehto’s A 

History of Architectural Conservation (c1999), Miles Glendinning’s The Conservation 

Movement: A History of Architectural Preservation, Antiquity to Modernity (2013) and John 

Stubbs’ Time Honoured: A Global View of Architectural Conservation (2009). These surveys 

of the conservation movement offer insight into early conservation figures, as well as the 

genesis and evolutions of current charters and guidelines. Jokilehto’s publication spans a vast 

period, beginning with the early Renaissance, through to the Second World War and beyond.50 

Therefore, the publication does not offer a specific application of conservation theory or 

practice to a given context, but presents these ideas in relation to developments within the 

discipline. Writing more recently in The Conservation Movement  Glendinning credits Viollet 

and his predecessor Jean-Baptiste Lassus, with systematically developing the new philosophy 

of “scientific’ restoration.”51 Supporting the views presented by Erder and Jokilehto, 

Glendinning locates the “Anti-Scrape” (anti-restoration) movement as an ethically charged 

form of conservation, protecting worn building fabric with a religious fervour encompassing 

individual buildings and towns.52 Similar to the scope of Jokilehto’s monograph, these ideas 

only constitute a single chapter or portion of a chapter, within a publication that presents a 

global history of conservation discourse.  

Stubbs summarises the intrinsic principles for any conservation charter or guideline, as: 

accurate appraisals of cultural and architectural significance; experience and competence on 

the part of the conservator; documentation of the “as found” condition; retention of 

authenticity; minimal intervention; avoidance of conjecture; discrete indication of 

interventions; conservation of the resource’s structural, spatial, aesthetic and contextual 

integrity; retention and indication of changes over time; respect for any related ‘living’ 

heritage; reversibility; sustainability; and  cyclical maintenance.53 Both Stubbs and 

Glendinning acknowledge that although some principles are superseded or require updating, 

the application has been responsible for consensus on varying means of cultural heritage 

protection since their inception. 

 
50 Jokilehto. A History of Architectural Conservation, 137-167. 
51 Glendinning. The Conservation Movement, 91. 

52 Glendinning. The Conservation Movement, 116. 
53John H. Stubbs and World Monuments Fund (New York, N.Y.), Time Honoured; A Global View of Architectural 

Conservation (Hoboken, N.J.: John Wiley & Sons c2009), 141.  
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Salvador Munoz Vinas offers a critique of the concepts of reversibility and minimum 

intervention in Contemporary Theory of Conservation (2005).54 Lacking a material-specific 

focus, the former concept embodies the possibility that “the greater the reversibility, the lower 

the responsibility” whereas Vinas reminds readers that “the notion of minimum intervention is 

just a reminder that the conservator should keep the concealment or destruction of [historical 

evidence] to a minimum…”55  Nevertheless, the concept of ‘scientific’ conservation’ is 

introduced as “the unspoken material theory of conservation” deriving from the need to 

safeguard “material ‘truth” and on scientifically grounded knowledge.56  

1.1.2 Scope of Architectural and Urban Conservation Charters 

Based on the adoption of the Recommendation on the Historic Urban Landscape by the 

General Conference of UNESCO in 2011, Francesco Bandarin and Ron van Oers present 

catalysts for ongoing developments and tools enabling community collaboration in The 

Historic Urban Landscape: Managing Heritage in an Urban Century (2012).57 The authors 

introduce the concept of historic urban landscape management, along with the origins and 

expansion of modern urban conservation paradigms, and contemporary innovative 

approaches.58 They suggest that this notion extends beyond the “limited precinct of the 

traditional historic city” and can be a driver for larger goals of sustainability, assisting in the 

integration of policies and practices of conservation.59  

In “International Charters on Urban Conservation: Some Thoughts on the Principles expressed 

in Current International Doctrine” (2007), Jokilehto offers an overview of key applications of 

urban conservation doctrine, despite a lack of a material or construction-specific approach.60 

Beginning with the lack of reference to historic urban areas in the Venice Charter, he presents 

important tenets such as the definition of an historic urban landscape, setting of urban areas, 

intrinsic diversity of historic areas and the condition of integrity.61 Involvement of public and 

private stakeholders in the decision-making process can assist in the application of these 

 
54 Salvador Munoz Vinas, Contemporary Theory of Conservation (Oxford: Butterworth-Heinemann, 2005). 
55 Vinas, Contemporary Theory of Conservation, 183-191. 
56 Vinas, Contemporary Theory of Conservation, 74-81. 
57 Francesco Bandarin and Ron van Oers. The Historic Urban Landscape: Managing Heritage in an Urban 

Century. Chichester, West Sussex, UK: Hoboken, NJ: Wiley Blackwell, 2012), Preface. 
58 Bandarin and van Oers. The Historic Urban Landscape, 

59 Bandarin and Oers. The Historic Urban Landscape, 221. 
60 Jukka Jokilehto, “International charters on urban conservation: some thoughts on the principles expressed in 

current international doctrine.” City & Time 3, no. 3 (2007), 23-42 http://www.ceci-

br.org/novo/revista/docs2008/CT-2008-119.pdf 
61 Jokilehto, “International charters on urban conservation”, 7-32. 

http://www.ceci-br.org/novo/revista/docs2008/CT-2008-119.pdf
http://www.ceci-br.org/novo/revista/docs2008/CT-2008-119.pdf
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charters (the role of stakeholders is further discussed in Chapter 2).62 These writings expand 

earlier writings in “Values and Urban Conservation Planning: Some Reflections on Principles 

and Definitions” (1997), within which Jokilehto and Sílvio Mendes Zancheti, discuss the urban 

conservation process, aimed at management on the scale of historic cities.63 Jokilehto also 

contributes to World Heritage Papers 2010, within a paper titled “Reflection on Historic Urban 

Landscapes as a Tool for Conservation”, citing the Vienna Memorandum as a key document.64  

 [The following paragraphs are an excerpt from a paper presented at the 2017 SAHANZ PhD 

Symposium “Navigating Shaky Ground: Shifting the Scale from Building to Precinct for 

Seismic Strengthening”.65] 

Jukka Jokilehto cites the 1970s as a key period for the international development of urban 

conservation, resulting from the World Heritage Convention (1972), the Amsterdam 

Declaration (1975) and the UNESCO adoption of the International Recommendation 

concerning Historic Areas (1976). 66 Chronological analysis of subsequent and significant 

urban conservation charters, highlights commonalities as well as key differences in the 

treatment of historic precincts. Informed by the commentary provided by Miles Glendinning, 

John Stubbs, Francesco Bandarin, Ron van Oers and Jokilehto, the chosen charters for this 

paper are: the Venice Charter (1964), the Declaration of Amsterdam (1975), the Washington 

Charter (1987), the Burra Charter (1979, 1981, 1988, 1999, 2013), and the Vienna 

Memorandum (2005). Drawing heavily from international developments in conservation 

philosophy and practice, the ICOMOS New Zealand Charter for the Conservation of Places of 

Cultural Heritage Value (1993; 2nd edition 2010) is analysed in Section 1.2 of this literature 

review to identify areas for further exploration. The essential question is the degree to which 

 
62 Jokilehto, “International charters on urban conservation”, 35: Some of the documents discussed include the 

European Charter of the Architectural Heritage, Amsterdam Declaration, International Recommendation 

concerning the Safeguarding and Contemporary Role of Historic Areas, Operational Guidelines for the 

Implementation of the World Heritage Convention, the Australian Burra Charter (last edition of 1999) and the 

Nara Document on Authenticity (1994). 
63 Sílvio Mendes Zancheti and Jukka Jokilehto, “Values and Urban Conservation Planning: Some Reflections on 

Principles and Definitions.” Journal of Architectural Conservation 3:1 (1997), 37-51, 

https://www.tandfonline.com/doi/pdf/10.1080/13556207.1997.10785179 
64 “Managing Historic Cities.” World Heritage Papers, accessed February 15, 2017: http://www.whitr-

ap.org/themes/69/userfiles/download/2012/2/24/di7maxxnnj2zcod.pdf#page=47: This contributes to the World 

Heritage Cities Programme and the Historic Urban Landscape (HUL) Initiative, targeting the safeguarding of 

historic cities. 
65 Stacy Vallis, “Navigating Shaky Ground: Shifting the Scale from Building to Precinct for Seismic 

Strengthening,” in 2nd PhD Symposium on Architectural History, The Society of Architectural Historians Australia 

and New Zealand (SAHANZ), The University of Adelaide, Australia, July 3-4, 2017. 
66 Jokilehto, “International charters on urban conservation,” 23-42.  

https://www.tandfonline.com/doi/pdf/10.1080/13556207.1997.10785179
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these publications individually and collectively address the conservation challenges of: (i) 

seismic retrofitting (ii) precincts and (iii) unreinforced masonry buildings.  

(i) International Charter for the Conservation and Restoration of Monuments and Sites (The 

Venice Charter) (1964) 

Commonly known as the Venice Charter, the International Charter for the Conservation and 

Restoration of Monuments and Sites, advocates precise documentation (Article 16), scientific 

investigation (Article 2) and rational interventions, for the sake of retaining authenticity.67 Of 

particular significance to the seismic retrofitting of URM precincts or the post-earthquake 

context, the Charter considers the prohibition of alterations, demolitions or restoration (Articles 

6, 9, 10) with the harmonious integration of missing parts (Article 12) and sensitive additions 

to existing buildings, in keeping with the surrounding architectural context (Article 13).68 

Glendinning highlights evidence of a widening focus on the urban scale of heritage 

conservation at the time of the Charter’s production.69 As the first item, Article 1 establishes 

the concept of ‘monument’ not just as single buildings but: 

the urban or rural setting, in which is found the evidence of a particular civilisation, a sign 

of development or a historic event. This applies not only to great works of art but to more 

modest works of the past, which have acquired cultural significance with the passing of 

time.70  

Despite this definition indicating the broadening application of the document’s articles, 

common criticisms stem from the Eurocentric focus on stone structures, coupled with scarce 

attention to “non-monumental” architecture, as more modest New Zealand URM buildings 

may be classed.71 

 (ii) Declaration of Amsterdam and Charter (1975) 

Francesco Bandarin and Ron van Oers acknowledge 1975 as a milestone year for urban 

conservation due to the production of the European Charter of the Architectural Heritage and 

the Declaration of Amsterdam.72 Although neither document specifically negotiates the seismic 

 
67 Stubbs, Time Honoured, 137-138. 
68“International Charter for the Conservation and Restoration of Monuments and Sites,” ICOMOS, 

https://www.icomos.org/charters/venice_e.pdf 
69 Glendinning. The Conservation Movement, 400-401. 
70 “International Charter for the Conservation and Restoration of Monuments and Sites,”1. 
71 Stubbs, Time Honoured, 138. 
72 Bandarin and Oers. The Historic Urban Landscape, 72. 

https://www.icomos.org/charters/venice_e.pdf
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retrofitting of URM precincts, the clauses addressing of “the groups of lesser buildings in our 

old towns and characteristic villages in their natural or manmade settings” suggest the concept 

of “integrated conservation”.73 The conclusive conference of the Architectural Heritage Year 

1975 and the Declaration of Amsterdam saw this policy further explored.74 Adopted by the 

Congress of European Architectural Heritage, Council of Europe, the Declaration of 

Amsterdam addresses the role of urban and regional planning, education, legal and 

administrative measures for the protection of a region’s architectural heritage.75 Glendinning 

suggests that the significance of this document is the potential effect on existing urban planning 

systems and in encouraging a holistic approach, applicable to any heritage conservation 

project.76 The Declaration and Charter also refer to the role of contemporary architecture in 

historic areas, along with an appropriate continuing function, and respect for existing urban 

textures.77 As an off-shoot of these developments, the compilation of the International 

Recommendation concerning the Safeguarding and Contemporary Role of Historic Areas 

(adopted Nairobi, 1976) cannot be ignored, regarded as a fundamental text on urban 

conservation.78 The most significant tenets include the need to consider historic areas as a 

whole, along with the consideration of character, setting and adaptation of new interventions 

to the urban context, and lastly, the implementation of appropriate measures such as land-use 

controls.79 

(iii) The Washington Charter for the Conservation of Historic Towns and Urban Areas (1987) 

Acknowledged by Glendinning as the most important single global charter tackling urban 

issues and the first international document dedicated to the conservation of historic urban areas, 

the Washington Charter consolidates many preceding developments in conservation 

philosophy, while collating a general framework for urban conservation.80 The concept of 

‘integrated conservation’ is again raised, focusing on social values, participation and the 

physical aspects of urban conservation.81 These ideas are thematically structured as ‘Principles 

 
73 Bandarin and van Oers. The Historic Urban Landscape, 73. 
74 Jokilehto, “International Charters on Urban Conservation,” 25. 
75 Jokilehto, “International Charters on Urban Conservation,” 25. 
76 Glendinning. The Conservation Movement, 408. 
77 “The Declaration of Amsterdam-1975” ICOMOS, http://www.icomos.org/en/charters-and-texts/179-articles-

en-francais/ressources/charters-and-standards/169-the-declaration-of-amsterdam   
78 Bandarin and van Oers. The Historic Urban Landscape, 73. 
79 Bandarin and van Oers. The Historic Urban Landscape, 74. 
80 Glendinning, The Conservation Movement, 408. 
81 Glendinning, The Conservation Movement, 408. 
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and Objectives’ and ‘Methods and Instruments’.82 Unlike the previous Charters, the document 

directly references specific urban characteristics such as (Clause 2) urban patterns defined by 

lots/streets, relationships between buildings and open areas, formal aspects of buildings, 

function and public participation (Clause 3) in the former theme, whereas the latter theme 

features the familiar concepts of multidisciplinary collaboration (Clause 5), continuing 

maintenance (Clause 7), compatibility of new uses (Clause 8) and new construction (Clause 

10).83 Overall, the Charter addresses: “…historic urban areas, large and small, including cities, 

towns and historic centres or quarters, together with their natural and man-made 

environments.”84 

Again, while the definition of ‘precinct’ is explored, there is a lack of a material-specific focus 

and the notion of retrofitting or more broadly, natural disaster risk management, lies outside 

the scope despite the applicability of many of its principles. 

(iv)The Burra Charter (1979, 1981, 1999, 2004, 2013) 

Stubbs suggests that a distinctive strength of the Burra Charter is in its addressing of various 

Venice Charter omissions, including its emphasis on the conservation of historic places versus 

single buildings, and the conservation of a wide range of architectural and artistic heritage.85  

Extolling the importance of the cultural significance of places or sites versus aesthetic and 

material values is one example. The Charter’s wide sphere of influence extends to various 

international conservation documents, specifically addressing urban ensembles, and the 

conservation of authenticity.86  

The seismic retrofit of precincts can be addressed using similar principles to the above 

guidelines although many of these concepts are highlighted in relation to a “place” of cultural 

significance.  These concepts are classified within the sub-sections of ‘Conservation 

Principles’, ‘Conservation Processes’ and ‘Conservation Practices’.87 For example, 

‘Conservation Principles’ encompasses compatibility of use of a “place” (Article 7) and 

retention of an appropriate setting (Article 8), whereas ‘Conservation Processes’ does introduce 

the  management of change to a “place” e.g. minor demolition (Article 15) and reiterates the 

 
82 “Charter for the Conservation of Historic Towns and Urban Areas (Washington Charter 1987),” ICOMOS, 

https://www.icomos.org/charters/towns_e.pdf 
83 “Charter for the Conservation of Historic Towns and Urban Areas (Washington Charter 1987),” 1-3. 
84 “Charter for the Conservation of Historic Towns and Urban Areas (Washington Charter 1987),”1. 
85 Stubbs, Time Honoured, 139. 
86 Stubbs, Time Honoured, 140. 
87 “The Burra Charter; The Australia ICOMOS Charter for Places of Cultural Significance 2013,” Australia 

ICOMOS, http://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf 

https://www.icomos.org/charters/towns_e.pdf
http://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf
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importance of maintenance to conservation (Article 16) along with restoration, reconstruction 

and adaptation in a similar manner (Articles 18-21).88 The policies may lend well to the 

development of a precinct approach, as they collectively entail essential phases of a 

conservation project such as the collection of historical information, formulation of 

conservation policy and the establishment of reporting procedures for historic places, instead 

of individual properties.89  

(v) The Vienna Memorandum (2005) 

Viewed as one of the first attempts to revise the modern urban conservation paradigm, the 

Vienna Memorandum, is concerned with the impact of contemporary development on historic 

cities, threatening the “visual integrity” of such sites.90 This subsequently informed the 

Declaration on the Conservation of the Historic Urban Landscape enabling a more holistic 

understanding of urban heritage: 

not as a ‘sum’ of monuments and urban fabric, but as a comprehensive system, marked 

by historical, geomorphologic and social relationships with its setting and its 

environment, and characterised by a complex layering of meanings and expressions.91 

The Memorandum’s structure perhaps reflects these ideas by using the sub-sections of 

“Definitions”, “Principles and Aims”, “Guidelines for Conservation Management”, 

“Guidelines for Urban Development”, “Ways and Means”, and “Recommendations.”92  

Relevant to the seismic retrofit of URM precincts are change in use to the landscape, analysis 

of typologies or morphologies in decision-making and the avoidance of “pseudo-historical 

design” or façadism.93 Townscapes, roofscapes and the main visual axes comprise integral 

characteristics of the historical urban landscape. 

[End excerpt from 2017 SAHANZ PhD Symposium paper] 

Stubbs offers commentary on the preceding documents.94 His conclusion is that the discipline 

of architectural conservation has no specific overarching doctrine outlining a comprehensive, 

universally applicable professional code of ethics, and he suggests that this may never exist 

 
88 “The Burra Charter,” 5-7. 
89 Stubbs, Time Honoured, 140. 
90 Bandarin and van Oers, The Historic Urban Landscape, 62. 
91 Bandarin and van Oers, The Historic Urban Landscape, 72. 
92Bandarin and van Oers., The Historic Urban Landscape, 203-208. 
93 Bandarin and van Oers, The Historic Urban Landscape, 3-5. 
94 Stubbs, Time Honoured, 138. 
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because ethics in architectural conservation are recognised from the cumulative experiences of 

best practices in the field, to date.95  

The Nara Document on Authenticity (1994) extends the scope of the Venice Charter references 

to cultural diversity and cultural heritage.96 While the clauses are divided into the categories of 

“cultural diversity and heritage diversity” and “values and authenticity”, the latter (clauses 9-

13) are relevant here.97 These clauses derive from the need to understand the role of authenticity 

within any scientific studies of conservation, and the formulation of accurate authenticity 

judgements.98 Relevant to the single structure and precinct conservation scales, Herb Stovel 

analyses the developments concerning the concept of authenticity from the compiling of the 

Nara Document on Authenticity (1994) and the sphere of influence, through to the everyday 

applications in conservation practice.99 Writing in “Origins and Influence of the Nara 

Document on Authenticity” (2008), Stovel begins with the lack of a definition for authenticity 

in the Venice Charter preamble. Stovel suggests that Jokilehto’s Treatments and Authenticity 

(1993) collates prior theoretical approaches for authenticity analysis (based on material, design, 

workmanship and setting), as a tangible reference for Nara.100  Application to the urban scale, 

is addressed in the section on ‘Historic Towns Wholeness’ which utilises principles of 

“intactness”, “material genuineness”, “genuineness of organisation of space and form”, 

“continuity of function” and “continuity of setting”.101 Perhaps addressing a larger scale than 

traditional URM suburban clusters in New Zealand, Stovel also includes sections for “Cultural 

Landscapes”.102  

Presented by Yukio Nishimura of ICOMOS Japan, the Presentation for the International 

Conference on Heritage Conservation 2011 offers insight into the Xi’an Declaration.103 This 

 
95 Stubbs, Time Honoured, 140-141. 
96 “Cultural Heritage Policy Documents: The Nara Document on Authenticity (1994),” The Getty Conservation 

Institute, August, 2015,  accessed April 12, 2017, 

http://www.getty.edu/conservation/publications_resources/research_resources/charters/charter55.html  
97 “The Nara Document on Authenticity (1994)” ICOMOS; International Council on Monuments and Sites, April 

18, 2017, https://www.icomos.org/charters/nara-e.pdf   
98 “The Nara Document on Authenticity (1994)” 
99 Herb, Stovel, “Origins and Influence of the Nara Document on Authenticity,” APT Bulletin 39, 2-3 (2008): 9-

17, http://is.muni.cz/el/1423/podzim2013/SOC310/crd/jar/aut/Stovel-Nara-Document-on-Authenticity-APT-

2008.pdf  

100 Stovel, “Origins and Influence of the Nara Document on Authenticity,”11. 
101 Stovel, “Effective use of authenticity and integrity as world heritage qualifying conditions,”32-33. 
102 Stovel, “Effective use of authenticity and integrity as world heritage qualifying conditions,”34. 
103 Yukio Nishimura. “Integrity and Authenticity of Historic Urban Landscape.” in Presentation for the 

International Conference on Heritage Conservation 2011.Conservation and Development, December 12-13 2011, 

Hong Kong, China, 1-3 http://www.heritage.gov.hk/conference2011/en/pdf/abstract/yukio_nishimura.pdf 
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charter offers lessons concerning the need to manage the “change of the setting, while avoiding 

inappropriate visual and spatial encroachments or land use in significant setting” (section 7). 

This is highlighted as it may impinge on the site’s integrity, related to the concept of setting.104 

Nishimura concludes by stating that tests of authenticity and integrity should be undertaken 

together.105 

Current concerns, shared by scholars and practitioners alike, are compiled within the 2018 

monograph, Authentic Reconstruction: Authenticity, Architecture and the Built Heritage. John 

Bold and his fellow editors draw attention to the political aspects and role of reconstruction in 

generating an image, suggesting that the practice can be “edited to create, or reinforce, a desired 

political identity.”106 Bold negotiates the often polarising debates on the reconstruction of 

historic building fabric at the scale of individual buildings, ensembles, and entire districts by 

suggesting the immediate response usually begins with ensuring survival, before long-term 

habitation and reconstruction.107 He cites the ancient writings of Roman historian Livy 

concerning the rebuilding of devastated cities, followed by the extensive town re-planning 

undertaken after the 1693 Noto earthquake, in accordance with a specific geometric grid. In 

her contributing chapter, Esther Charlesworth defines three approaches to reconstruction as 

“transformative”, “facsimile,” and, as a “compromise” through rebuilding in a local style, that 

does not replicate the past but restores visual harmony.108 Bold concludes that reconstruction 

is “not just about the buildings as bricks and mortar, but about perceptions of meaning and the 

social and historical values which buildings and spaces embody for diverse populations.”109 

Tino Mager identifies the widespread emergence and persistence of architectural 

reconstruction during the twentieth century as an architectural movement, bearing a significant 

political dimension, in Architecture RePerformed; The Politics of Reconstruction (2015).110 

Like his contemporaries, Mager acknowledges the implications of reconstruction on individual 

monuments as much as entire city centres, where memory and association with specific historic 

events are affected by the reappearance of demolished buildings. While Mager’s publication 

 
104 Nishimura. “Integrity and Authenticity of Historic Urban Landscape,” 2-3. 
105 Nishimura. “Integrity and Authenticity of Historic Urban Landscape,”3. 
106 John Bold, Peter Larkham, and Robert Pickard, Authentic Reconstruction: Authenticity, Architecture and the 

Built Heritage (London, UK; New York, NY: Bloomsbury Academic, 2018), 254, 

https://ebookcentral.proquest.com/lib/auckland/reader.action?docID=5130706#  
107 Bold, Larkham, and Pickard, Authentic Reconstruction, 1-26. 
108 Bold, Larkham, and Pickard, Authentic Reconstruction, 7.  
109 Bold, Larkham, and Pickard, Authentic Reconstruction, 18-19. 
110 Architecture RePerformed; The Politics of Reconstruction, edited by Tino Mager Farnham, Surrey; Burlington, 

VT: Ashgate, 2015, 1-19. 
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contains contributions on various aspects of this practice, key advantages along with practical 

and philosophical complexities are evident. Reconstruction is proposed as a tool for reviving 

and enhancing lost urban contexts.111 Questions are raised around ensuring historical continuity 

and treatment of historical anachronism. The identity of a given city is seen as temporal when 

“materiality, covered layers of lacquer, construction features, tool marks, inaccuracies and so 

on disappear with the loss of the original.”112  At the heart of the discussion is whether 

authenticity can be reproduced or renewed.  

The work of the International Scientific Committee on the Analysis and Restoration of 

Structures of Architectural Heritage (ISCARSAH), founded by the International Council on 

Monuments and Sites (ICOMOS) in 1996, also deserves comment.113 The Principles for the 

Analysis, Conservation and Structural Restoration of Architectural Heritage (ISCARSAH 

Principles) were ratified by the ICOMOS 14th General Assembly at Victoria Falls, Zimbabwe 

in 2003.114 Regardless of no material-specific focus, the overall scope negotiates retention of 

specific building technologies and the appearance of a structure, avoidance of façadism, and 

detailed research on the original condition. Design of interventions is based on ICOMOS 

Charter principles such as reversibility and compatibility.115  

Overall, the highlighted architectural and urban conservation surveys, charters, and dedicated 

monographs establish the lineage and persistence of specific heritage conservation concerns, 

dating from nineteenth century discussions. Originating as largely European international 

trends, the concepts of restoration, reconstruction, and repair for example, undergo critique or 

in some cases, condemnation, and eventually evolve into the recognisable guidance principles 

that are referenced today. Far from generating a series of set rules or prescribed design 

solutions, more recent debates concerning the notion of authenticity highlights the 

conservator’s role in generating social and political identities. Application to a specific context 

 
111 “Introduction,” in Architecture RePerformed, 10. 
112 “Introduction,” in Architecture RePerformed, 6. 
113 “ICARSAH,” International Scientific Committee on the Analysis and Restoration of Structures of Architectural 

Heritage, accessed February 20, 2017, https://iscarsah.org/about/ : The interdisciplinary membership comprised 

of architects, engineers, scientists and educators is responsible for a number of charters guiding the restoration 

and care of built heritage.  
114 “ICOMOS Charter –Principles for the Analysis Conservation and Structural Restoration of Architectural 

Heritage,” ICARSAH, accessed February 20, 2017  https://iscarsah.files.wordpress.com/2014/11/iscarsah-

principles-english.pdf: The principles range across ‘General Criteria’, ‘Researches and Diagnosis’ and ‘Remedial 

Measures and Controls’. Another relevant document is ISO 13822:2010 – Bases of Design – Assessment of 

Existing Structures,  
115 Pertinent issues include the choice between “traditional” and “innovative” techniques or the need to implement 

an “observational method”, where it is difficult to accurately assess safety. 

https://iscarsah.org/about/
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is vital to understand complex design motivations that stretch beyond the physical building 

fabric. The following section accordingly moves from the global discourse to the local context 

of New Zealand.  

1.2 New Zealand: Architectural Heritage Conservation Principles and Practice  

The aforementioned theories, principles and debates manifest within New Zealand’s local 

architectural and urban conservation guidelines. Section 1.2 of this literature review analyses 

the scope of New Zealand literary contributions concerning architectural heritage conservation 

theory, in relation to the seismic upgrade of URM building precincts in this country. 

1.2.1 Examining the Scope of Heritage Conservation Principles  

The ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value 

(1993; 2nd edition 2010) constitutes the foundation document for heritage conservation practice 

in New Zealand.116 The 2010 edition presents guidance in the form of “Conservation 

Principles” and “Conservation Processes and Practice”.117 Tenets cover minimum intervention 

(Clause 6) and use (Clause 8), along with preservation (Clause 18), restoration (Clause 19), 

and reconstruction (Clause 20).118 “Risk Mitigation” (Clause 24) recommends compilation and 

implementation of a risk mitigation plan, with reference to a conservation plan.119  The 2010 

edition also discusses changes to individual criteria, culminating in a more conservative whole 

than the 1993 predecessor, evident in the recommendations on intervention.120 In particular, 

visual compatibility between old and new building fabric is advocated by the 2010 version, 

whereas the 1993 predecessor suggests that new work should be recognisable. Key 

amendments involve the inclusion of minimum intervention (Clause 6), physical investigation 

 
116 “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,”  ICOMOS New 

Zealand, last modified 2017, 

https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.p

df 
117“ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,”  ICOMOS New 

Zealand, last modified 2017, 

https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.p

df 
118 “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,” 3, 6-8.  
119 “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,” 8.  
120 Julia Gatley, “Athfield Architects Adapt; Old Buildings, New Work and the Issue of Compatibility,” in 

Proceedings of the 28th Annual SAHANZ Conference, July 7-10, 2011, The University of Queensland, Australia, 

3 http://www.thearts.co.nz/sites/default/files/content/files/Ath_essay3.pdf  
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incorporating the former “invasive investigation” (Clause 7), use (Clause 8), and non-

intervention (Clause 22), all applicable to the pre and post-disaster environments.121  

Relating to urban or precinct conservation, the Charter offers the concept of “place”, as: 

buildings, structures, and monuments; groups of buildings, structures, or monuments; 

gardens and plantings; archaeological sites and features; traditional sites; sacred places; 

townscapes and streetscapes; and settlements. Place may also include land covered by 

water, and any body of water. Place includes the setting of any such place, buildings, 

structures, and monuments; groups of buildings, structures, or monuments; gardens and 

plantings; archaeological sites and features; traditional sites; sacred places; townscapes 

and streetscapes; and settlements. Place may also include land covered by water, and any 

body of water. Place includes the setting of any such place.122 

Clause 9 “Setting” bears relevance to the architectural and urban context “where the setting of 

a place is integral to its cultural heritage value, that setting should be conserved with the place 

itself.”123 Although the Charter is not solely devoted to the conservation issues presented by 

historic towns or collections of buildings, the application of its principles to such projects is 

supported.  

 The best text offering an overview of the development of the heritage conservation industry in 

New Zealand is Alexander Trapeznik’s edited collection, Common Ground: Heritage and 

Public Places in New Zealand. Some aspects are somewhat outdated owing to the publication 

date of 2000, however there are several chapters presenting relevant concerns. Conservation 

architect Jeremy Salmond’s essay titled “From Dead Ducks to Historic Buildings: Heritage 

Terminology and Conservation Planning”, compares the relevance of the ICOMOS New 

Zealand Charter (1993) with the philosophical basis of the Venice Charter.124 On the subject 

of architectural precinct conservation, Salmond suggests that ordinary structures are valued 

more when they comprise a collection. Conservation propositions require “systematic analysis 

of the site, the artefact and its cultural heritage context, and to apply the principles to that 

analysis.”125 Differences arise in ‘conserving’ a building versus ‘conserving’ an object, as 

 
121“ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,”1-11. 
122 “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,” 10. 
123 “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,” 4. 
124 Jeremy Salmond, “From Dead Ducks to Historic Buildings; Heritage Terminology and Conservation Planning” 

in Alexander Trapeznik, ed. Common Ground? Heritage and Public Places in New Zealand. (Dunedin, N.Z.: 

University of Otago Press 2000), 50. 
125 Salmond, “From Dead Ducks to Historic Buildings; Heritage Terminology and Conservation Planning” in 

Trapeznik ed. Common Ground? 123. 
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human safety calls for a degree of change to the structure, deviating from pure conservation.126  

Salmond cites David Hamer’s view on historic significance, concerning three stages in the 

historic sequence: the original history, the history of survival and the history of restoration, 

allowing conservation practitioners and historians to distinguish between these when making 

an argument. 127 In “Where Sheep May Not Safely Graze; A Brief History of New Zealand’s 

Heritage Movement 1890-2000”, Gavin McLean summarises evolving theoretical and local 

attitudes to heritage conservation.128 The early roles of the Historic Places Trust (now Heritage 

New Zealand) are examined through the lens of property ownership, identification/assessment 

of sites and regulatory protection.129 Stakeholders also emerge in the form of community 

groups and non-government organisations, such as ICOMOS New Zealand.130 In “Heritage and 

the Big Picture”, McLean and Ian Barber also offer commentary on the widening scope of 

conserving the country’s “built heritage landscapes”, drawing specifically on Oamaru’s 

historic Harbour/Tyne Street precinct, by critiquing the Trust’s classification and treatment of 

groups of buildings/structures. 131  A more multidisciplinary, thematic/contextual research-

based approach may better inform any future conservation work, than the traditional “precinct 

mind-set” focusing solely on the aesthetic qualities of individual buildings.132 The discussion 

cites the then-contemporary work of American preservationists Madeline Cirillo Archer and 

Melody Webb, supporting this view. In Trapeznik’s book, Michael Kelly then outlines 

significance assessment, along with influences on standards and the use of significance 

assessments in New Zealand. 133 Kelly notes that society’s values can change and rarity of 

place can play a role. As external appearance gains more emphasis compared with interior, it 

is especially important to consider both and the events that have taken place in them. 134 

 
126 Salmond, “From Dead Ducks to Historic Buildings; Heritage Terminology and Conservation Planning” in 

Trapeznik ed. Common Ground? 47-48. 
127 Salmond, “From Dead Ducks to Historic Buildings; Heritage Terminology and Conservation Planning,” in 

Trapeznik ed. Common Ground? 49. Practitioners are concerned with the preservation of the physical remnants 

of the historic heritage as it is inherited, whereas historians are concerned with the historic narrative and with the 

period before the act of conservation 
128 Gavin McLean, “Where Sheep May Not Safely Graze; A Brief History of New Zealand’s Heritage Movement,” 

in Trapeznik, Alexander ed. Common Ground? Heritage and Public Places in New Zealand (Dunedin, N.Z.: 

University of Otago Press 2000), 25-45. 
129 McLean, “Where Sheep May Not Safely Graze,” 25-45. 
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131 Ian Barber and Gavin McLean, “Heritage and the Big Picture; Reading a Cultural Landscape,” in Trapeznik, 

Alexander ed. Common Ground? Heritage and Public Places in New Zealand. Dunedin, N.Z.: University of Otago 

Press 2000: 91-107. 
132 Barber and McLean, “Heritage and the Big Picture,” 91-107. 
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134 Kelly, “Building a Case Assessing Significance,” in Trapeznik ed. Common Ground? 121-138. 
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The Routledge Companion to Global Heritage Conservation (2019) constitutes a set of recently 

published academic essays edited by Vinayak Bharne and Trudi Sandimeier, addressing shared 

issues across international context.135  Bharne and Sandimeier acknowledge the environmental, 

social, and economic factors that influence the identification, protection, and re-use of historic 

buildings, landscapes, districts, towns, and regions, to question the national, regional, and 

societal definitions and approaches inherent within today’s practice. A series of landmark 

moments are highlighted: the Congress of Venice (1815), establishment of the Britain’s Trust 

for Places of Historic Interest and Natural Beauty (1894), and the United Nations Educational, 

Scientific and Cultural Organization (UNESCO) World Heritage Convention (1972). Elizabeth 

Aitken-Rose provides a specific commentary on the impacts of earthquakes on urban planning 

practice and cultural heritage in New Zealand.136 She concludes with acknowledgement that 

New Zealand’s heritage stock is located at the intersection of scientific, economic, and political 

interests, bound together by the threat of natural disaster.137 Moreover, historic townscapes are 

recognised as bearing little statutory protection, hence contributing to the loss of heritage fabric 

across local centres.  

1.3 Development of Key Recommendations from Conservation Theory 

Informed by the preceding literary references, the last section of this chapter traces the 

development of four key thematic concerns that have underpinned heritage discourse and 

decision-making, to generate a theoretical framework for application to the selected URM case 

study precincts in this thesis (Figure 1.1). Glendinning’s survey discussed in Section 1.1,  

identifies three primary ideas that are common to all modern conservation charters as 

“minimum action or intervention”, “truthfulness in any intervention,” and the need to define 

and respect the authentic significance of the heritage object.138 Erder also postulates that the 

concept of historical significance underwent expansion to encompass a complex of buildings, 

settlements, regional understandings, eventually influencing modern town and urban planning 

 
135Routledge Companion to Global Heritage Conservation, ed. Vinayak Bharne and Trudi Sandmeier, (Routledge, 

New York: Taylor & Francis, 2019), Introduction: Bharne and Sandimeier acknowledge this survey as a 

continuation of previous broad scope publications. See: Zeynep Aygen, International Heritage and Historic 

Building Conservation: Saving the World’s Past, 2012; Routledge Handbook of Heritage in Asia edited by Patrick 

Daly and Tim Winter, 2012; Claire Cave and Elene Negussie, World Heritage Conservation: The World Heritage 

Convention, Linking Culture and Nature for Sustainable Development, 2017; Tridib Banerjee and Anastasia 

Loukaitou-Sideris, Companion to Urban Design, 2011 
136 Elizabeth Aitken-Rose, “Earthquakes and Afterlives; Heritage Conservation and Seismicity,” in Routledge 

Companion to Global Heritage Conservation, 39-55. 
137 Aitken-Rose, “Earthquakes and Afterlives,” 52. 
138 Glendinning, The Conservation Movement, 404. 
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policy.139 Hence, the discussion opens with specific recommendations on the conservation 

principles of minimum intervention, compatibility, authenticity and reversibility, identified in 

the preceding sections of Chapter 1. Examination of building and urban conservation guidance 

documents begins with the SPAB Manifesto (1877) followed by those adopted by the ICOMOS 

General Assembly, along with others adopted by ICOMOS National Committees and further 

Resolutions/Declarations.140 An important precedent that deserves acknowledgment is the 

Athens Charter (1931), hailed as the first international document foregrounding modern 

conservation principles.141 The ICOMOS New Zealand Charter for the Conservation of Places 

of Cultural Heritage Value (1993, 2010) serves as the primary local point of reference. 

Examining the range of currently accepted conservation principles reveals a trajectory of 

thinking from being monuments of national identity, to the urban conservation movement and 

finally, the widening definitions for authenticity. Conservation scholars acknowledge difficulty 

in constructing a narrative of conservation charters that nevertheless collectively represent 

common trends as conservation principles and practices.142 

Scholarly contributions are found in cornerstone publications by Sir Bernard Feilden and 

Giorgio Croci, along with organisations such as the Getty Conservation Institute (GCI) and the 

National Park Service, U.S. Department of the Interior. The ICOMOS International Scientific 

Committee on the Analysis and Restoration of Structures of Architectural Heritage 

(ISCARSAH) (founded 1996), consolidates conservation principles relevant to such 

projects.143 Such publications detail practical guidance for data collection (e.g. historical, 

structural and architectural survey techniques), field research or laboratory testing, and 

diagnosis/safety evaluation (e.g. differences in historical or qualitative analysis and analytic or 

experimental approaches). Whereas comparison of these techniques lies outside the scope of 

this chapter, subsequent chapters will identify the processes adopted for case study research 

within this thesis. Aylin Orbasli encapsulates the complexity of applying conservation theory 

or principles in practice, by concluding that architectural conservation serves as an intersection 

between scientific materials conservation and sustainable building management.144 

 
139 Erder, Our Architectural Heritage, 12-18. 
140 “Charters and Other Doctrinal Texts,” ICOMOS, accessed January 18, 2018, 

https://www.icomos.org/en/charters-and-texts 
141 Glendinning, The Conservation Movement, 199. 
142 Glendinning, The Conservation Movement, 404. 
143 ISCARSAH, Principles for the Analysis Conservation and Structural Restoration of Architectural Heritage, 

1. 
144 Aylin Orbasli. Architectural Conservation; Principles and Practice (Oxford; Malden, MA: Blackwell 

Publishing, 2008) 

https://www.icomos.org/en/charters-and-texts
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Figure 1.2: Framework of Heritage Conservation Principles for Application to Seismic Retrofit.  

1.3.1 General Considerations 

Feilden suggests classifying historic structures into two categories for the purposes of 

strengthening: (i) “sophisticated (for its time) with high quality workmanship and materials” 

and (ii) “the vernacular which has evolved using materials available locally which meets 
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climatic conditions as efficiently as possible”.145 Croci distinguishes between the type of 

conservation procedures, relevant to the structural conservation of URM buildings or precincts: 

masonry may be treated as a material (requiring consolidation of the masonry fabric, perhaps 

using chemical treatments), or as a structure (requiring improvement of tensile and shear 

resistance, using connections and structural elements such as walls, pillars, floors and roofs, 

and secondary elements such as cornices, gables or roof ridges).146 Retrofit design solutions 

respond to type of building material, structural behaviour, and actions affecting a building, such 

as dynamic actions such as earthquakes distinct from physio-chemical actions such as the 

presence of specific chemical agents like pollution.147  

1.3.2 Minimum Intervention 

The notion of avoiding the distortion of heritage significance via conjecture for example, 

appears in the SPAB Manifesto (1877) and subsequently in the Venice Charter (1964), 

eventually emerging as the principle of minimal impact or intervention within late twentieth 

century conservation charters (Figure 1.2).148 William Morris states 

“it is better to maintain than to repair, better to repair than to restore and better to restore than 

to rebuild.”149 

The concept undergoes development through consideration of building use, evident in changes 

in the guidance offered by SPAB. For example, the original SPAB Manifesto (1877) suggests 

not undertaking more work than is necessary to conserve a building, going as far as to advocate 

that a better approach would be to construct new buildings rather than alter or a historic building 

to house a new function.150 The subsequent and current SPAB Approach instead accepts 

adaptation for contemporary use, while the principle of “Essential Work Only” captures the 

stance on minimal intervention.151 The Venice Charter (1964) highlights and warns against the 

removal of existing historic fabric in Article 11, implying that excessive removal erases 

different periods in a building’s development. Minimal intervention is justified through the 

 
145 Feilden, Conservation of Historic Buildings 122. 
146 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79-111. 
147 Croci, The Conservation and Structural Restoration of Architectural Heritage, 42. 
148 “International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter 

1964),” ICOMOS.org, January 22, 2018,  https://www.icomos.org/charters/venice_e.pdf  
149 “International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter 

1964)”, 
150 Nick Lee Evans, An Introduction to Architectural Conservation: Philosophy, Legislation and Practice 

(London: RIBA Publishing, 2004). 
151 “The SPAB Manifesto,” SPAB, January 22, 2018 https://www.spab.org.uk/about-us/spab-manifesto  

https://www.icomos.org/charters/venice_e.pdf
https://www.spab.org.uk/about-us/spab-manifesto
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Charter’s acknowledgement that “unity of style is not the aim of a restoration” while additions 

are to avoid detracting from the traditional setting.152  

One early example of using the exact term “minimal impact” can be found in Article 7 of the 

1979 Burra Charter (revised 1981, 1988, 1999, and 2013). Subsequent versions cite the 

importance of ensuring the least degree of impact on cultural significance, out of respect for 

existing fabric. Changes in use are to be compatible with the original use, proving consistent 

with the Charter’s SPAB predecessor discussed above.153 For example, Article 21: Adaptation 

(1981, 1987, 1999 and 2013) specifically notes that any new use should involve minimal 

change to historic fabric, respecting any associations, and enabling the continuation of 

activities that characterise a given place, and should only take place after other alternatives 

have been explored.154 Similarly, Article 22 on New Work suggests least impact in conjunction 

with readily identifiable interventions, avoiding any distortion or obscuring of cultural 

significance of a place.155  

The Washington Charter (1987) alludes to the principal of minimal intervention for urban 

conservation of historic towns. The Charter references compatibility of adaptation in Article 

10, stating that the scale and lot size of the existing spatial layout should be respected when 

necessary to construct new buildings or adapt the existing building stock.156 No direct use of 

“minimal impact” appears in the text.157  The Vienna Memorandum (2005) also focuses on the 

historical urban landscape. Similarly, the concept of minimal impact is identified in relation to 

new development and historic elements, mitigating effects of traffic and parking. The 

Memorandum seeks to address not just historical centres but the wider territorial and landscape, 

unlike predecessors such as the Washington Charter.  

 

 
152 “International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter 

1964),” 
153 “Burra Charter 1979,” Australia ICOMOS, accessed January 15, 2018, http://australia.icomos.org/wp-

content/uploads/Burra-Charter_1979.pdf  
154 “Burra Charter Archival Documents,” Australia ICOMOS, accessed January 15, 2018, 

http://australia.icomos.org/publications/burra-charter-practice-notes/burra-charter-archival-

documents/#BCOLDER  
155  “Burra Charter Archival Documents,” Australia ICOMOS, accessed January 15, 2018, 

http://australia.icomos.org/publications/burra-charter-practice-notes/burra-charter-archival-

documents/#BCOLDER 
156 “Charter for the Conservation of Historic Towns and Urban Areas (Washington Charter 1987),” ICOMOS, 

accessed January 24, 2018, https://www.icomos.org/charters/towns_e.pdf  
157 “Charter for the Conservation of Historic Towns and Urban Areas,”  

http://australia.icomos.org/wp-content/uploads/Burra-Charter_1979.pdf
http://australia.icomos.org/wp-content/uploads/Burra-Charter_1979.pdf
http://australia.icomos.org/publications/burra-charter-practice-notes/burra-charter-archival-documents/#BCOLDER
http://australia.icomos.org/publications/burra-charter-practice-notes/burra-charter-archival-documents/#BCOLDER
http://australia.icomos.org/publications/burra-charter-practice-notes/burra-charter-archival-documents/#BCOLDER
http://australia.icomos.org/publications/burra-charter-practice-notes/burra-charter-archival-documents/#BCOLDER
https://www.icomos.org/charters/towns_e.pdf
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Figure 1.3: Emerging Principles and Practice of Minimum Intervention. 

 

The  ICOMOS New Zealand Charter (1993) contains specific references ranging from “the 

least degree of intervention” as a ‘Conservation Method’ and within Adaptation (Article 20) 

noting that “any change, however, should be the minimum necessary...”158 Interestingly, the 

2010 version of the Charter constitutes a unique example whereby the principle of ‘Minimum 

Intervention’ is listed as one of the ’Conservation Principles’ in its own right, unlike the 

international predecessors discussed above159.  ‘Minimum Intervention’ (Article 6) states: 
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Work undertaken at a place of cultural heritage value should involve the least degree of 

intervention consistent with conservation and the principles of this charter. Intervention 

should be the minimum necessary to ensure the retention of tangible and intangible 

values and the continuation of uses integral to those values. The removal of fabric or 

the alteration of features and spaces that have cultural heritage value should be 

avoided.160 

The phrase and concept of “minimum intervention” recurs within ‘Adaptation (Article 21)’ as 

well.161 Inclusion of the principle of ‘Non-Intervention’ adds another facet to the rationale and 

scope of minimal intervention as some circumstances may call for avoiding undertaking any 

conservation measures.162 Although the specific term “minimum intervention” appears three 

times across the document, the notion underpins numerous Articles, such as the ‘Degrees of 

Intervention for Conservation Purposes’ (Article 17) encompassing preservation, restoration, 

reconstruction and adaptation, stating that “preference should be given to the least degree of 

intervention, consistent with this charter.”163 

Croci identifies a paradox faced by architects and engineers when designing or selecting retrofit 

techniques to enable the least degree of intervention.164 Minimum intervention through 

avoidance or limitation of some undertakings may require the acceptance of higher levels of 

risk of building damage. Further risk may arise as a consequence of any lack of knowledge in 

understanding phenomena or data, meaning there is a difference between assumed and actual 

data levels, along with delayed decision-making before further studies take place.165 Decision 

makers may face further complexity or ambiguity in situations where certain structural defects 

are imbued with historic significance over time, and consequently, no further action is taken. 

Overly conservative solutions are also often prescribed by modern codes and regulations, that 

were often not written for the conservation of historic monuments.166 

Stephen J. Kelley and Rohit Jigyasu summarise post-earthquake treatments as repair, 

restoration and retrofitting.167 Kelley and Jigyasu identify that the heritage conservation 

 
160 “ICOMOS New Zealand Charter,” 5. 
161 “ICOMOS New Zealand Charter,” 10. 
162 “ICOMOS New Zealand Charter,” 10. 
163 “ICOMOS New Zealand Charter,” 8. 
164 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79. 
165 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79. 
166 Croci, The Conservation and Structural Restoration of Architectural Heritage, 80. 
167 Kelley and Jigyasu, “Conservation Perspectives; the GCI Newsletter; Seismic Retrofitting,” 

https://www.getty.edu/conservation/publications_resources/newsletters/pdf/v30n1.pdf  
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treatment might mean the reinstatement of historic qualities or values, whereas engineering 

treatment may tend towards reinstating original structural strength, and that any intervention 

no matter how small, will result in the loss of historic fabric, that should be minimised.168 

1.3.3 Compatibility 

The concept of compatibility between new and old is another key precept that underpins 

modern and contemporary conservation theory and practice, in order to conserve authenticity, 

as acknowledged by Glendinning.169 While compatibility is not discussed as a single article or 

principle within the aforementioned conservation charters, the term reappears in relation to use 

and setting of a historic building or town, along with the employment of traditional 

workmanship techniques (Figure 1.3). 

Compatibility of Use and Setting 

Compatibility of use and setting maybe achieved through consideration of materials and 

construction techniques across urban and rural contexts, and finally through the integration of 

new building uses. Developments in the scope of this principle contribute to a more 

encompassing application to contemporary practice. For example, the SPAB Manifesto (1877) 

demonstrated a conservative preference for constructing a new building instead of altering 

those with redundant uses.170 The present SPAB Approach omits this principle and consolidates 

the stance using the Article on ‘Context and Continuity’ by acknowledging that original 

materials, construction techniques, and weathering patterns contribute to setting and 

compatibility between new modifications and original building fabric.171 Repairs are to be 

undertaken in situ wherever possible, to ensure maximum fabric is retained.172 The Approach 

also notes that respect is to be paid to building location, avoiding relocation or façadism.173  

The notion of conserving use and setting is also found in the Venice Charter (1964), where 

Article 1 suggests a holistic approach for a historic monument but includes the urban or rural 

setting, and buildings on a grand and modest scale, or style.174 The principle is reiterated in 

 
168 Kelley and Jigyasu, “Conservation Perspectives; the GCI Newsletter; Seismic Retrofitting,” 
169 Glendinning, The Conservation Movement, 4. 
170 “The SPAB Manifesto,”  
171 “The SPAB Approach,” SPAB, January 20, 2018, https://www.spab.org.uk/campaigning/spab-approach  
172 “The SPAB Approach,” 11. 
173 “The SPAB Approach,” 11. 
174 “International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter 

1964),” 1. 
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Article 5, suggesting that a continuing social use encourages and facilitates conservation.175 

Article 6 further specifies that such conservation should retain a traditional setting, avoiding 

new construction, demolition or modifications.176  

Glendinning highlights the Amsterdam Charter (1975) as displaying a key shift from a previous 

museological approach to conservation to a flexible framework deriving from ideas of “shared 

community meaning”, in contrast with the preceding Venice Charter. The Amsterdam Charter 

(1975) advocates the need to include individual buildings as well as the surroundings, and areas 

contained within towns or villages of historic significance. “Historical continuity” may be 

conserved by introducing new needs to historic buildings that are appropriate or compatible to 

the demands of contemporary life. The Washington Charter (1987) is credited as one of the 

most significant contributions to the conservation of urban centres. Compatibility of new uses 

with the historic character of a given town or urban areas is addressed in Article 8.177 

Adaptation (Article 10) is not discouraged, and calls for the considered integration of 

contemporary facilities, according to scale and lot size.178 

The Burra Charter (1979) also specifically identified the compatibility of uses for historic 

buildings in Article 7, detailing that “compatible uses are those involving no change, changes 

which are substantially reversible, or changes which have a minimal impact on the culturally 

significant fabric.”179 Conservation and compatibility in retaining visual setting is advocated 

in Article 8, suggesting that any new construction, demolition or modification affecting the 

setting should be avoided.180 Avoidance of relocation is also highlighted.181 These Articles 

remain consistent in scope across the 1981 and 1988 versions of the Burra Charter.182 The 

2013 iteration introduces a widened scope across Articles 7 and 8, noting that spiritual and 

cultural relationships are also important considerations for compatibility of any new uses or 

 
175 “International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter 

1964),” 2. 
176 “International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter 

1964),” 2. 
177 “Charter for the Conservation of Historic Towns and Urban Areas,” 2. 
178 “Charter for the Conservation of Historic Towns and Urban Areas,” 2. 
179 “Burra Charter 1979,” 2. 
180 “Burra Charter 1979,” 2. 
181 “Burra Charter Archival Documents,”  
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settings, adding that if a historic building is moved, an appropriate location and use is of 

paramount importance.183  

The 1993 ICOMOS New Zealand Charter makes specific reference to ‘Setting’ (Article 6) that 

advocates conservation of a historic place and setting, going further to suggest that construction 

of a setting is based on physical and documentary evidence, if the historical setting no longer 

exists.184 Ensuring a continuing use is contained within Adaptation (Article 20), in order that 

alterations or additions do not detract from cultural heritage value.185 Whereas the scope of 

‘Setting’ (Article 9) remains the same within the 2010 Charter, ‘Use’ is addressed solely in 

Article 8, noting changes of use should be compatible with the cultural heritage value of the 

place.  

Compatibility of Traditional Knowledge, Skills and Techniques 

The commonly shared view of achieving compatibility via traditional knowledge, skills and 

techniques, is to perform repair using the original building techniques except where these are 

proven to be the cause of decay.186 Equally important is the continuation of traditional methods 

that may be linked to a local community, passing down knowledge through generations of 

craftsmen, and avoiding the need for testing new materials.  Respect for existing work is 

important so that the selected methods do not impinge on previous works or prevent future 

works, hence encompassing the principle of reversibility.  

The current SPAB Approach encourages employing those skilled in specific workmanship 

techniques and ‘proven methods’.187 The subject of salvage and reuse of materials is not 

supported by the Approach due to potentially confusing the building history but highlights the 

benefits of integrating alternative materials.188 Careful selection of materials allows for 

“sympathetic” treatment while compatibility of structural behaviour may be achieved by 

matching the old, whereas new alternatives may also be appropriate and distinguishable from 

the historic. This discussion embodies ideas presented by the Venice Charter, where 

consideration of traditional techniques and introduction of modern technologies appears under 

 
183 “The Burra Charter; The Australia ICOMOS Charter for Places of Cultural Significance,” Australia 

ICOMOS, January 17, 2018, http://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-

31.10.2013.pdf 
184“ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value 1993,” 2. 
185 “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value 1993,” 4. 
186 Orbasli. Architectural Conservation; Principles and Practice, 10.  
187 “The SPAB Approach,” 18. 
188 “The SPAB Approach,” 17. 

http://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf
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the subject of ‘Restoration’.189 Modern conservation or construction techniques are suggested 

in cases where traditional methods are insufficient.190 The “integrated conservation” movement 

appears through the Amsterdam Charter (1975), calling for the use and development of specific 

restoration techniques, methods and skills. Traditional building materials are to remain in use, 

along with traditional crafts and techniques. Similar themes of specialist knowledge are raised 

in the Washington Charter (1987).191 

 

 

 

 

 

 

 

 

 

 

Figure 1.4: Emerging Principles and Practice of Compatibility.  
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Engaging appropriate conservation expertise is briefly noted in the 1993 ICOMOS New 

Zealand Charter ‘Conservation Practice’ (Article 3) however there is no direct reference to the 

compatibility of traditional knowledge, skills, and techniques of conservation.  Article 16 of 

the 2010 ICOMOS Charter extends the scope of guidance by specifically addressing 

‘Professional, trade and craft skills’ and the importance of undertaking conservation work by 

those with the appropriate knowledge and experience for the project.  

Croci reminds conservationists of the need to consider both structural and material 

compatibility in the selection of retrofit techniques. Examples of conservation processes that 

warrant consideration of compatibility may include partial substitution and reintegration of 

material, along with re-fixing fragments.192 Writers acknowledge the advantages of using 

historic materials and techniques of restoration, in keeping with historical qualities and that 

calls for the recognition of historical concepts.193 Ignoring the need for material or structural 

compatibility may result in irreversible damage. Common examples include corrosion of 

unprotected steel bars or efflorescence due to salts contained in cement mortars.194 

Breathability of materials is another overlooked concern.195 Architects and engineers are 

unanimous in their recommendation that historical techniques are not error-free, resulting in 

tensile stresses in masonry, and errors in design or phenomena that were not considered in 

original design, for example soil settlement or earthquakes.196 Modern technologies can ensure 

certain levels of tensile strength while offering interesting alternatives to the original iron 

chains and timber connections used in historical construction.197 Stainless steel cables are 

another effective option.198 Kelley and Jigyasu note that repair materials should be compatible 

with the original materials in hardness, density, porosity, permeability, and moisture expansion. 

Bonding newer and stronger materials to older, weaker ones can result in the former 

overwhelming the latter, during an earthquake, meaning damage to the old.199 Strengthening 

systems should therefore demonstrate compatibility of stiffness, flexibility and 

 
192 Croci, The Conservation and Structural Restoration of Architectural Heritage, 90. 
193 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79. 
194 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79-111.    
195 Croci, The Conservation and Structural Restoration of Architectural Heritage, 82. 
196 Croci, The Conservation and Structural Restoration of Architectural Heritage, 81. 
197 Croci, The Conservation and Structural Restoration of Architectural Heritage, 82-85. 
198 Croci, The Conservation and Structural Restoration of Architectural Heritage, 82-85. 
199 Kelley and Jigyasu, “Conservation Perspectives; the GCI Newsletter; Seismic Retrofitting,” 12. 
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deformability.200 Common contemporary techniques include metal, fibreglass, carbon fibres, 

along with buttressing, bracing, moment/braced frames, shear walls and energy dissipators.201  

Another relevant subject is the appropriateness of using lightweight or in-kind replacement 

materials where damage may be very extensive. Potentially compatible materials might match 

the original in design and appearance, along with technical performance requirements.202 

Avoidance of reinforced concrete is advocated in any, but the most exceptional circumstances 

where use is indispensable. Feilden and Croci both discourage the use of sprayed or cast 

concrete due to the irreversibility of the technique. 

Conservation Principle: Compatibility of Fixtures Fittings, Contents 

The Burra Charter (2013) offers Article 10 ‘Contents’ focusing on retention of contents, 

fixtures and objects that contribute to the cultural significance of a place. The concept is 

expanded to include Article 11 ‘Related places and objects’. Article 13 on ‘Fixtures, fittings 

and contents’ of the ICOMOS Charter (2010) makes specific reference to conserving carvings, 

paintings, weaving, stained glass for example, that are integral to a historic place.  

1.3.4 Reversibility  

Glendinning draws attention to the Venice Charter’s identification of “reversibility” of new 

alterations or work.203 He suggests that one of the most influential propagators of the concept 

of reversibility was Feilden and the latter’s 1982 manual of conservation that amalgamated a 

lineage of ideas, from Brandi and the Charter of Venice (1964).204 The term reversibility 

appears once in the 2010 ICOMOS New Zealand Charter, ensuring the changes to the use of a 

place should be “substantially reversible” (Figure).  

Scholarly commentators acknowledge the benefits in trying to ensure that certain conservation 

decisions should be conceived with some flexibility in mind. Practice reveals that reversibility 

is not always possible. An important concern is that reversibility allows for removal for future 

installation of improved systems, as well as repair of historic features and materials.205 Salvador 

Munoz Vinas offers a criticism of the principle of reversibility.206 Vinas begins by identifying 
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203 Glendinning, The Conservation Movement, 398-400. 
204 Glendinning, The Conservation Movement, 402. 
205 Aguilar, “Preservation Briefs; 41: The Seismic Rehabilitation of Historic Buildings,” 
206 Vinas, Contemporary Theory of Conservation, 183-188. 
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that conservators recognise their own fallibility and consequently emphasised the need for 

reversible treatments. He states that an exact definition is hard to establish, however the 

principle bears advantages. Nevertheless, greater reversibility means a lessened responsibility 

for both parties. This consideration raises ethical concerns for other users, and future 

generations. Vinas traces evolving understandings of reversibility referring to the works of 

Cordaro, Appelbaum, and Vaccaro, to conclude that full reversibility is hard to achieve in 

conservation processes. “Scaled-down versions” such as “removability” or “retreatability” are 

acknowledged as alternative options that may be achieved. Degrees of reversibility such as 

“quite reversible”, “slightly reversible”, and “very reversible” are advocated, in relation to 

conservation treatments.  

 

 

 

 

 

 

 

 

 

 

 

Figure 1.5: Emerging Principles and Practice of Reversibility.  

 (as described by Vinas, 2005). 

 

1.3.5 Authenticity  

Typical conservation decisions revolve around distinguishing a repair from the original fabric, 

retaining any effects of weathering, as well as maintaining the original, and following additions 

or phases of construction, extending to impacts on townscape character. Scholars such as 

Jokilehto draw on contributions from the Austrian and Italian contexts that perhaps paralleled 

the development of SPAB thinking.207 Theories propagated by Nietzsche (1844-1900), Husserl 

(1859- 1938), and Heidegger (1889-1976) relating to the field of art history, are encapsulated 

 
207 Jokilehto, A History of Architectural Conservation, 184-198. 
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in Cesare Brandi’s Theory of Restoration (1963) that offers a touchstone for modern restoration 

and conservation.208 Jokilehto suggested that Brandi’s theory was based on early experiences 

concerning the reintegration of lacunae, and conflict between humanists and scientists during 

the restoration process.209 Brandi’s note on “structural consolidation” is also acknowledged, 

along with the importance of the original structural system containing important archaeological 

information, and discouraging façadism.210 This thinking culminated in the Carta del Restauro 

(1972) that influenced successors such as Paul Philippott and Bernard Feilden, and the ongoing 

debates concerning the notion of authenticity.   

The 1877 SPAB Manifesto cites a nineteenth century desire to restore historic buildings 

according to a particular style of the time, and therefore destroying earlier alterations or historic 

fabric, in a process of forging completeness. Instead the document implores architects to protect 

instead of restoring.211 The present SPAB Approach on the procedures of repair, restoration and 

reconstruction is summarised as “repair not restore”, by contemporary scholars such as Nick 

Lee Evans.212  The Society warns against the destruction of architectural fabric in an attempt 

to recreate an earlier time period, even when knowledge of the original design is available.213 

Subsequent reinstatement therefore is to be restricted to situations where there is a functional 

demand but not for the sake of “tidiness” or recreation.214 The concept of “conservative repair” 

is also encompassed and refers to matching existing materials and use of appropriate 

alternatives.215 As discussed above, the Society does not advocate reuse or salvage of materials 

from another structure, in order to retain a building’s history, whilst ensuring the production of 

traditional building materials for future work.216 Alternative materials are viewed as a means 

of distinguishing new work from the old. The topic of new work on old buildings is captured 

through the principle of “Fitting New to Old” and requiring the need to sensitively connect old 

and new building fabric.217 Glendinning suggests that the Venice Charter (1964) contained a 

Modern inclination towards showcasing contrasts between old and new, by underpinned by 

Ruskin’s “Anti-Scrape” tenet of material authenticity.218 Examples of reintegration provided 

 
208 Jokilehto, A History of Architectural Conservation, 213-215. 
209 Jokilehto, A History of Architectural Conservation, 213-241. 
210 Jokilehto, A History of Architectural Conservation, 213-241. 
211 “The SPAB Manifesto,”  
212 Evans, An Introduction to Architectural Conservation, 6. 
213 “The SPAB Approach,” 13. 
214 “The SPAB Approach,” 13. 
215 “The SPAB Approach,” 16. 
216 “The SPAB Approach,” 17. 
217 “The SPAB Approach,” 16. 
218 Glendinning, The Conservation Movement, 398. 
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by Philippot include the use of travertine instead of marble, and leaving modern parts as 

unfinished surface on the Arch of Titus, by Valadier, hence avoiding patching with a substitute 

material.219 A subtle change of surface level and texture also helps distinguish original and new 

brick surfaces on the Curia, in the Roman Forum (Figure 1.6). 

 

Figure 1.6: Treatment of Lacuna/Lacunae and Reintegration of New Fabric, Curia, Roman Forum, 2018. 

Burra Charters and ICOMOS New Zealand Charters present similar conservation processes 

that contribute to the overall “truthfulness” of a conservation scheme. These principles are 

evident in the earliest versions of both documents, illustrating paralleling developments across 

a regional context. Ambiguity is also apparent across as there is less guidance concerning the 

application of the principles to specific projects. For example, conservationists may be 

confronted with the question of which historic style should be restored for a given building. 

The Burra Charter (2013) distinguishes ‘Article 17: Preservation’, ‘Articles 18-20’ concerning 

restoration and reconstruction, followed by ‘Article 21: Adaptation’.220 The New Zealand 

ICOMOS Charter (1993) presents a series of increasing degrees of intervention, being ‘Non-

Intervention’ (Article 14), ‘Maintenance’ (Article 15), ‘Stabilisation’ (Article 16), ‘Repair’ 

(Article 17), ‘Restoration’ (Article 18), ‘Reconstruction’ (Article 19) and ‘Adaptation’ (Article 

20). ‘Repair’, ‘Restoration’ and ‘Reconstruction’ are characterised by use of new and original 

materials, introduction of new material where any loss has taken place and logical 

interpretation of historic evidence to avoid conjecture.221  The 2010 Charter consolidates the 

‘Four Degrees of Intervention for Conservation Purposes’ (Article 17), as preservation (via 

stabilisation, maintenance or repair), restoration (via reassembly, reinstatement or removal), 

 
219 Philippot, Historic Preservation: Philosophy, Criteria, Guidelines, II in Readings in Conservation, 358-365. 
220 “The Burra Charter,” 7. 
221 “ICOMOS New Zealand Charter 1993,” 3-4. 
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reconstruction and adaptation.222 The Charter specifically notes that any re-creation via 

conjectural reconstruction is not considered acts of conservation.223  

Referencing the Venice Charter, Ian Bowman articulates a key challenge as: 

If the conservation of the object or building requires an intervention or substitution, this 

should now be recognisable as a modern critical intervention. How to integrate the 

modern intervention without faking the original is now an essential part of modern 

conservation and makes all the differences between the restorer or conservator and the 

traditional craftsman.224 

The discussion of truthfulness underwent major development through the Nara Charter on 

Authenticity (1994).225 The Charter bears significance due to the recognition of non-Western 

perspectives or practices of conservation.226 Acknowledging interrelated factors such as form, 

design, materials, use, tradition or setting as collectively contributing to authenticity, 

represented a step forward for conservation decision-making.227 Eurocentric origins of the 

Venice Charter were challenged, and a more encompassing definition of authenticity is offered. 

The Riga Charter on Authenticity and Historical Reconstruction in Relationship to Cultural 

Heritage (2000) is useful in specifically suggesting that reconstruction is to be undertaken 

without conjecture and is legible, reversible, and involves the least degree of intervention, 

necessary for conservation and presentation of the site.228 Reconstruction may be acceptable in 

“exceptional circumstances” such as loss of cultural heritage through natural or man-made 

disaster, provided that sufficient and appropriate historical documentation is available for 

use.229 

Croci identified considerations of “truthfulness” or authenticity in various restoration processes 

defined as “removal or not of later structural alterations” or “reconstruction or not of collapsed 

elements”.230 Feilden draws attention to the process of anastylosis that involves dismantling 

 
222 “ICOMOS New Zealand Charter,” 8-10. 
223 “ICOMOS New Zealand Charter,” 8. 
224 Bowman, Ian, “Conservation in a Seismic Zone,” M.A. Thesis in Conservation Studies, University of York 

(1985), 69. 
225 “The Nara Document on Authenticity (1994),” ICOMOS.org, February 5, 2018. 

https://www.icomos.org/charters/nara-e.pdf  
226 “The Nara Document on Authenticity (1994),” 1-3. 
227 “The Nara Document on Authenticity (1994),” 47. 
228 ICCROM/Latvian National Commission for UNESCO/State Inspection for Heritage Protection of Latvia, 

“Riga Charter on authenticity and historical reconstruction in relationship to cultural heritage,” Riga, Latvia, 23-

24 October , 2000, 1-3, http://patrimoniomundial.cultura.pe/sites/default/files/pb/pdf/Documento66.pdf 
229 “Riga Charter on authenticity and historical reconstruction in relationship to cultural heritage,” 2. 
230 Croci, The Conservation and Structural Restoration of Architectural Heritage, 89. 
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and reassembly, and is justified for dry joint masonry, only where there is serious danger of 

collapse or environmental threats.231 The process will nonetheless result in the loss of original 

deformations, cracks and signs of partial decay that might characterise the monument.232 In his 

Theory of Restoration II (1963?), Cesare Brandi contributes to this subject by advocating that 

there should be a visual distinction between original fabric and new materials.233 He goes as 

far as to consider the use of materials that display the effects of weathering and the passing of 

time.234   

Questions of truthfulness or authenticity are also raised in relation to the concept of façadism, 

where conservation processes may involve invasive or inherent changes to the original 

architectural fabric. Town planner Jonathan Richards also offers a distinction between the 

design of new buildings where principal elevations are part of a streetscape collection, and 

façade retention whereby an existing façade is re-used in conjunction with the construction of 

a new building behind.235 Such concerns are highly relevant when considering urban scale 

conservation projects for a street of URM buildings, for example. The aforementioned factors 

serve as the rationale for conserving the urban environment but what remains at stake is to what 

extent facadism can fulfil these objectives. Richards suggests facadism offers more than a 

superficial “Disneyland” series of street frontages by pointing to the European tradition of 

architectural scenery such as terrace architecture, and secondly, by emphasising the ability of 

today’s designers to create new, rich spaces behind the “historic backdrop” of facades.236 A 

shared concern is the relationship of the façade to the spaces behind, where the historic 

townscape “grain” (defined as plot sizes, shapes, and frontage heights and widths) is altered, 

and undermines the objectives of urban conservation.237 One remedy is to retain at least “one 

room depth” behind the façade.  

The preceding discussion of common conservation principles demonstrate shifts in the 

discourse, beginning with only a few key precedents such as nineteenth century theories 

encapsulated within the Athens and Venice Charters. Such ideas were tested via application, 

refined, and further developed during the inter-war and post-war years, followed by eventual 

institutionalisation during the latter half of the twentieth century. Analysis of the selected 

 
231 Feilden, Conservation of Historic Buildings, 250-253. 
232 Feilden, Conservation of Historic Buildings, 250-253. 
233 Cesare Brandi, “Theory of Restoration, II,” in Readings in Conservation, 339-342. 
234 Brandi, “Theory of Restoration, II,” 339-342. 
235 Jonathan Richards, Facadism (London: Routledge 1994) 
236 Richards, Facadism, 100-101. 
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charter documents highlight a core of shared principles that were developed in subsequent 

iterations. The three identified concepts of minimal intervention, compatibility and 

“truthfulness” serve as overarching themes, within which more specific guidance principles 

emerge. Key complexities in the practical application may arise where competing priorities 

exist, explored further in Chapter 2. 

Overall, pertinent architectural concerns for conservation and seismic retrofitting URM 

precincts are presented to varying degrees, through architectural heritage theory and practice. 

These factors are revealed by themes concerning restoration versus anti-restoration, 

reintegration of losses, role of science and technology and the emergence of modern 

conservation  as discussed through the scholarly contributions of Erder, Jokilehto, Glendinning, 

Brandi, Philipott and Urbani, for example. Considering these fundamental principles in 

conjunction with architectural conservation charters, questions emerge relating to the retention 

of authenticity and/or the conservation of structural, spatial, aesthetic and contextual integrity 

on the architectural (single building) and urban scales. Recent works by Bandarin and van Oers 

present advantages of widening the focus to the urban scale, to enable more holistic 

conservation responses. While conservation principles presented by ISCARSAH offer specific 

guidance on structural conservation, such documents are not devoted to URM buildings. 

Glendinning acknowledges the point that the successors to the Venice Charter were based on 

only a few ideas such as: minimum action, the principle of “truthfulness” though “legibility” 

and the need to define and respect “the authentic significance of the heritage object.”238 The 

concept of façadism poses a question for further investigation. 

Chapter Conclusion 

This literature review has examined the literature on heritage conservation theory. The review 

has undertaken this across three sections: the principles and practice underpinning architectural 

heritage conservation, with the New Zealand literature, and the identification of four key 

themes for application within this thesis. 

Important international architectural contributors such as Jokilehto, Glendinning, Stovel and 

Erder for example, do refer to one or more of: (i) masonry (ii) precincts and (ii) seismic 

retrofitting, although rarely discussing these simultaneously or in relation to each other. Whilst 

the ISCARSAH principles represent conservation guidance most closely addressing the URM 

 
238 Glendinning, The Conservation Movement, 404. 
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situation, this is still not totally material-specific and does not specifically target building 

clusters. Retention of authenticity and integrity are themes common to both architectural and 

urban conservation doctrine and therefore which may offer scope for further exploration. The 

debates regarding façadism may serve as a valid counterpoint to these ideas.   

Examining the scope of New Zealand heritage conservation discourse reveals the manifestation 

of international theories within the local context. An increasing shift from building to precinct 

becomes apparent through evolving notions of historic significance, and local classifications 

of built heritage. Both editions of the ICOMOS New Zealand Charter serves as evidence of 

international trends, as well as the advances made closer afield, by the Burra Charter. While 

the ICOMOS New Zealand Charter is not dedicated to a specific historic construction typology, 

its articles support, and are relevant to application within the pre- and post-disaster contexts. 

The core heritage conservation principles of minimum intervention, compatibility, authenticity, 

and reversibility are defined as a framework of principles that are relevant for the specified 

objective of conservation by seismic structural upgrade of URM precincts. A series of 

considerations relating to the structural and material treatment of historic URM buildings were 

examined, in addition to conservation issues on the urban scale. Purist and realist conservation 

viewpoints concerning facadism as a design response were highlighted, to explore a key 

challenge for precinct-scale heritage conservation practice. These four principles and 

associated practices form the theoretical basis for application to the selected case study 

precincts in the following chapters. 

 



Chapter 2:  Seismic Assessment and Retrofit Design Literature 

Review and Theoretical Framework 

 

Consider then, the price we might pay to be rid of all building hazards in our older 

buildings, if an extensive demolition policy were pursued. Whole localities would cease 

to exist…much variety of character, interest and visual richness would be lost…1 

William Toomath  

The earliest references to the development of New Zealand’s practice of structural upgrading 

and seismic retrofit appear in the response to nineteenth- and twentieth-century earthquakes, 

and the government legislation that followed. More recently, the aftermath of the Canterbury 

earthquake sequence and the Kaikōura earthquake were catalysts for extensive study 

concerning the assessment and improvement of historic URM structures that constitute the 

majority of urban and provincial centres. Design solutions therefore need to address the 

challenges of seismic retrofit for historic monuments, architectural complexes, streets, and 

urban blocks or townscapes of URM buildings.  

Undertaking architectural heritage conservation through seismic retrofit calls for understanding 

specific spatial qualities that comprise a historic URM precinct. Whereas there has been rich 

scholarly discussion from the perspective of structural engineering, there has been a lack of 

accompanying architectural commentary concerning the impact of retrofit design solutions on 

the historic URM building fabric. This chapter employs the theoretical framework of heritage 

conservation theory established in Chapter 1, to examine the scope of international discourse 

concerning the architectural implications of seismic upgrade to historic URM precincts, 

followed by exploring early trends in New Zealand discourse and practice. Finally, the chapter 

reflects on recent advances and challenges to seismic retrofit of URM precincts, in the 

aftermath of the Canterbury earthquakes (Figure 2.1). International and local research and 

practice reveal “philosophy of structural restoration” that includes discussion of both diagnosis 

and the design of seismic retrofit solutions, and propagated by a core of twentieth- and twenty-

first-century interdisciplinary scholars and practitioners.  

 
1 William Toomath,  "Some Aspects of the Strengthening of Earthquake Risk Buildings," Bulletin of the New 

Zealand National Society for Earthquake Engineering 12, 4 (c. 1979):287-288, 

http://www.nzsee.org.nz/db/Bulletin/Archive/12(4)0287.pdf 

http://www.nzsee.org.nz/db/Bulletin/Archive/12(4)0287.pdf
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Tracing the evolution of design responses demonstrated by engineers and architects, aids in 

providing historical context to local practices. Competing structural and architectural priorities 

become apparent by correlating commonly used retrofit techniques with various forms of 

heritage impact on URM building fabric. The emphasis of Chapter 2 is therefore on structural 

engineering and architecture heritage conservation practices in the decades before the 

Canterbury earthquake sequence. Subsequent chapters of this thesis further analyse the post-

earthquake context that features completed and ongoing projects. 

The following discussion compares the scope of heritage conservation principles and practice, 

with the architectural implications of technological advances in seismic upgrading, and thirdly, 

relation to the New Zealand research context. By identifying the existing architectural, 

engineering, economic or legislative challenges to the urban or provincial adoption of this 

approach, the literature review highlights areas for potential contribution to the discourse 

 

 

 

 

 

 

 

 

Figure 2.1: Key themes for Literature Review and Theoretical Framework.  

 

2.1 Seismic Upgrading: Architectural Implications for Historic URM Building Precincts 

The following literature review identifies and examines publications within the discourse of 

seismic retrofit for historic buildings, in response to the question: through the development of 

seismic upgrading practice, to what extent does its literature consider the architectural 

implications for historic URM building precincts? Literature is explored across the themes of: 

(2.1.1) Engineering and Architectural Heritage Implications, (2.1.2) General Precinct 
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Approaches, and (2.1.3) Lessons from Overseas, before examining the development of early 

and current local trends in (2.2 and 2.3) New Zealand Context. The works of key architectural 

contributors are singled out to gauge the extent to which they address (i) precincts, (ii) seismic 

strengthening and (iii) general unreinforced masonry conservation procedures and/or ongoing 

maintenance. Practical or technical conservation methods for URM buildings, accompany the 

lessons offered by heritage-led urban revitalisation and urban earthquake risk mitigation, as 

related thematic concerns. 

2.1.1 Intersecting Concerns: Architectural Heritage and Seismic Structural Engineering  

Writing in Between Two Earthquakes: Cultural Property in Seismic Zones (1987), Bernard 

Feilden offers a handbook of strategies and concerns for conserving historic buildings in 

earthquake-prone areas.2 The benefits of a precinct approach include the potential of generating 

wider environmental improvements by addressing town-scale planning concerns during post-

disaster reconstruction.3 Feilden offers no specific precinct methodology but raises the 

challenge of diverse property ownership models, and advocates treating town blocks of historic 

buildings as mutually supporting structures, in one coordinated scheme. The topic is 

acknowledged in his seminal work Conservation of Historic Buildings (1982, 1994, 2003).4 

The publication is a comprehensive conservation guide though not solely dedicated to the 

subject of masonry or seismic strengthening.5 Themes of common structural actions of historic 

buildings and the common causes of decay in materials and structures address the topic to 

varying depth.6 Beginning with a description of key loadings, determinate/indeterminate 

structures, deformations and calculations of stresses for instance, the first theme presents 

masonry and brick construction as one and the same.7 Aside from an overview of basic seismic 

knowledge ranging from explanations of magnitude and seismicity, seismic zones, and 

 
2 Bernard M Feilden, Between Two Earthquakes; Cultural Property in Seismic Zones, (Rome: ICCROM, Marina 

del Ray, Calif., USA: Getty Conservation Institute, c1987). Another related publication by Bernard Feilden and 

Alessandro Alva, is the following titled ‘Earthquakes and Historic Buildings’ accessed at: 

http://openarchive.icomos.org/843/1/ro29.pdf.  

3 Feilden, Between Two Earthquakes, 27-30. 
4 Bernard Feilden, Conservation of Historic Building (Oxford: Architectural Press, 2003): Having such a vast 

scope, it is necessary to acknowledge the key supporting publications for Feilden’s work, included as Appendices. 

These include ‘Appendix III: Non-destructive Survey Techniques’ and ‘Appendix V ICOMOS Charters.’ Feilden 

also provides a list of the principal magazines and periodicals for the field of conservation and restoration within 

the Bibliography. 
5 Bernard M Feilden, Conservation of Historic Buildings, Rev.ed. (Oxford; Boston: Butterworth Architecture, 

1994) 
6 Feilden, Conservation of Historic Buildings, 23-169. 
7 Feilden, Conservation of Historic Buildings, 61-77. 

http://openarchive.icomos.org/843/1/ro29.pdf
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building vulnerability, no further development of specific mitigation methodologies emerge.8  

Seismic activity is also recognised as one aspect within the list of major conservation 

challenges. Feilden strongly addresses the importance of maintenance and continual care and 

advocates a forward-looking approach, in addition to existing or urgent issues.9  

Broad-spectrum texts such as Giorgio Croci’s The Conservation and Structural Restoration of 

Architectural Heritage (1998), the Handbook of Research on Seismic Assessment and 

Rehabilitation of Historic Structures (2015) edited by Asteris G. Panagiotis and Vagelis 

Plevrius, and Structural Aspects of Building Conservation (2004) by Poul Beckmann and 

Robert Bowles specifically discuss architectural considerations. Referred to as the “philosophy 

of structural restoration”, Croci’s cornerstone publication presents conservation principles and 

technical conservation recommendations.10 Stemming from the initial diagnosis and evaluation 

of safety, Croci states that criteria for selecting a particular solution must be compatibility with 

the techniques and materials used in the construction of the monument, and regard for its 

original conception or historical value, structural effectiveness, and reversibility.11 Other 

concerns include partial substitution and reintegration of material.12 Hailing from the 

engineering discipline, Croci addresses technical conservation challenges for masonry 

buildings, encompassing a range of masonry types (brickwork, stone, adobe), by introducing 

dynamic behaviour and seismic actions before progressing to the forms of damage. Preventive 

and remedial measures range from strengthening the materials, structural elements to the 

building as a whole for example. The extent to which the advocated approaches are applicable 

to a series of adjoining buildings is not explicitly addressed.13 Part Two is specifically devoted 

to the ‘Structural Analysis of Masonry Buildings’ (e.g. resistance, strength domain, soil-

structure interaction).14  Croci distinguishes between the conservation of masonry as a material, 

and masonry as a structure.15  

 
8 Feilden, Conservation of Historic Buildings, 119-132. 
9 Feilden, Conservation of Historic Buildings, 9-11. 
10 Giorgio Croci, The Conservation and Structural Restoration of Architectural Heritage (Southampton: 

Computational Mechanics Publications, 1998), 79. 
11 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79-90. 
12 Croci, The Conservation and Structural Restoration of Architectural Heritage, 90. 
13 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79-111. 
14 Croci, The Conservation and Structural Restoration of Architectural Heritage, 197-247: Detailed processes for 

calculating the main elements of a building, such as pillar and walls, floors and roofs are also included 
15 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79-111. 
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Panagiotis and Plevrius suggest similar principles, based on the Venice Charter’s central focus 

on achieving harmony between the existing structure and the work to be performed.16 The 

authors call for rigorous documentation and multidisciplinary collaboration, in reference to the 

ICOMOS principles.17 Appropriate choice of retrofitting solutions is based on knowledge of 

the building’s history, geometry and material properties.18 The text also presents a “correct 

interventions hierarchy” or “personal design process roadmap” for designers, architects or 

engineers and comprises steps such as historical analysis, direct observation, experimental 

analyses and mathematical analyses.19 Backmann and Bowles’ discussion suggests a base 

methodology for further exploration, along with specific aims, process and design philosophy 

underpinning a “Structural Appraisal”.20  

General seismic upgrading literature such as that published by Andrew Coburn and Robin 

Spence, presents the improvement of earthquake resistance as one aspect within their wider 

discussion of natural hazard management.21 Very briefly touching on the repair and 

strengthening of buildings of historical interest, the authors however distinguish between 

historic monuments and buildings of general architectural interest. Syngellakis’ Retrofitting of 

Heritage Structures: Design and Evaluation of Strengthening Techniques (2013) and Heritage 

Masonry: Materials and Structures (2014) highlight current engineering techniques, 

application to various historic structures and overall effectiveness.22 Eschewing a sole focus on 

masonry buildings, the general assessment process comprises visual inspection and extraction 

 
16 Panagiotis G. Asteris and Vagelis Plevrius, ed. Handbook of Research on Seismic Assessment and 

Rehabilitation of Historic Structures (Hershey, PA: Engineering Science Reference, 2015), xxxiii. 

https://app.knovel.com/web/toc.v/cid:kpHRSARHS1/viewerType:toc/root_slug:handbook-of-research 
17 Asteris and Plevrius, ed. Handbook of Research on Seismic Assessment and Rehabilitation of Historic 

Structures. xxxii. 
18 Asteris and Plevrius, ed. Handbook of Research on Seismic Assessment and Rehabilitation of Historic 

Structures. xxxii. 

19 Panagiotis and Vagelis, ed. Handbook of Research on Seismic Assessment and Rehabilitation of Historic 

Structures.500-524: Alberto Viskovic writes extensively on the wider subjects of seismic strengthening and 

heritage structures.  

20 Beckmann and Bowles, Structural Aspects of Building Conservation, 24-85.  
21 Andrew Coburn and Robin Spence. Earthquake Protection (Chichester; New York: Wiley, c1992): This has 

since been republished in 2002, with more recent experience regarding ‘Historic Buildings’ and a key new 

feature being an extended focus on ‘Earthquakes and Finance’.  
22 S Syngellakis, Retrofitting of Heritage Structures; Design and Evaluation of Strengthening Techniques 

(Southampton England ; Boston : WIT 2013), Preface 

http://web.a.ebscohost.com.ezproxy.auckland.ac.nz/ehost/ebookviewer/ebook/bmxlYmtfXzU1MTkyOV9fQU4

1?sid=bf146a58-7d4b-44f5-a350-60f5284735a4@sessionmgr4008&vid=0&format=EB&rid=1: Interventions 

across a range of seismic zones such as Greece, Slovenia, Croatia and Sicily are presented. and Heritage 

Masonry: Materials and Structures, edited by S. Syngellakis, (Southhampton: WIT Press, 2014) 

https://app.knovel.com/web/toc.v/cid:kpHRSARHS1/viewerType:toc/root_slug:handbook-of-research
http://web.a.ebscohost.com.ezproxy.auckland.ac.nz/ehost/ebookviewer/ebook/bmxlYmtfXzU1MTkyOV9fQU41?sid=bf146a58-7d4b-44f5-a350-60f5284735a4@sessionmgr4008&vid=0&format=EB&rid=1
http://web.a.ebscohost.com.ezproxy.auckland.ac.nz/ehost/ebookviewer/ebook/bmxlYmtfXzU1MTkyOV9fQU41?sid=bf146a58-7d4b-44f5-a350-60f5284735a4@sessionmgr4008&vid=0&format=EB&rid=1
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of testing samples.  Architectural commentary however is scarce, as the analyses largely stem 

from an engineering viewpoint. E.D. Booth offers an overview of forms of masonry 

construction, analysis and lessons from previous seismic events in Earthquake Design Practice 

for Buildings (2014).23 Masonry buildings and historic buildings are discussed separately and 

the upgrading of historic buildings and assessment strategies for a collection of buildings are 

briefly referred to.24  Rowland J. Mainstone discusses Historic Buildings as Structures, through 

categories of specific structural forms such as ‘Beams and Trusses’, ‘Arches and Barrel Vaults’ 

and using resistance that derives from the geometry of the structure.25 Mainstone notes the 

importance of examining projects on a case-by-case basis, and whether a building will be 

conserved as a historic monument or serve further active use.26  

International conservation organisations across the European, Asian and American regions 

offer a vast array of resource and publication types relating to seismic retrofit. Prominent 

organisations include the Getty Conservation Institute, International Centre for the Study of 

the Preservation and Restoration of Cultural Property (ICCROM), Federal Emergency Agency 

(FEMA), English Heritage, Institute of Disaster Mitigation for Urban Cultural Heritage, and 

various branches of ICOMOS (International Council on Monuments and Sites).27  Documents 

such as the Conservation Perspectives; The GCI Newsletter Spring 2015 Seismic Retrofitting 

consolidate the results of previous and ongoing work through insights shared by contemporary 

experts such as Androniki Miltiadou-Fezans, Claudio Modena, John Ochsendorf, Professor 

Zeynep Gül Ünal, Stephen Kelley and Rohit Jigyasu. 28 Institutes such as FEMA present 

 
23 E.D. Booth, Earthquake Design Practice for Buildings (London: ICE Publishing. 2014 Third edition), 

https://app.knovel.com/web/toc.v/cid:kpEDPBE005/viewerType:toc/root_slug:earthquake-design-practice   

 Whilst not confined to unreinforced masonry, the author also offers a list of references for comparable examples, 

such as stone masonry. 
24 Booth, Earthquake Design Practice for Buildings, 330-331. 
25 Rowland Mainstone Historic Buildings as Structures in Feilden, Conservation of Historic Buildings, Appendix 

1: 337-345: Rowland J. Mainstone is the author of several works: ‘Developments in Structural Form’ (c.1998),  
26 Rowland Mainstone Historic Buildings as Structures in Feilden, Conservation of Historic Buildings, Appendix 

1: 337-345: One specific instance is that where it may be suitable to highlight historic significance and relive the 

structure of unnecessary weight or mass which may have constituted subsequent additions to the original form, or 

alternatively reducing the mass at the top of the original structure, especially in zones of high seismic risk. 
27 Branches of ICOMOS include: International Scientific Committee on Risk Preparedness (ICORP) and 

International Scientific Committee on the Analysis and Restoration of Structures of Architectural Heritage 

(ISCARSAH), a technical committee of the International Council on Monuments and Sites (ICOMOS). The 

NIKER Project. 
28 The Getty Conservation Institute, Conservation Perspectives; The GCI Newsletter Spring 2015 Seismic 

Retrofitting, California: the Getty Conservation Institute, 2015. 

http://www.getty.edu/conservation/publications_resources/newsletters/pdf/v30n1.pdf: similar and referenced 

documents include: International Journal of Architectural Heritage 9, no. 4, (2015), David W. Look, Terry Wong, 

and Sylvia Rose Augustus, The Seismic Retrofit of Historic Buildings: Keeping Preservation in the Forefront; 

Preservation Briefs 41, (Washington, DC: Technical Preservation Services, National Park Service, US 

https://app.knovel.com/web/toc.v/cid:kpEDPBE005/viewerType:toc/root_slug:earthquake-design-practice
http://www.getty.edu/conservation/publications_resources/newsletters/pdf/v30n1.pdf
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technical handbooks and guidelines addressing seismic retrofit of URM construction, not 

limited to clay brick or stone, and focusing on individual structures.29 Identifying a balance 

between principles and effective retrofitting solutions, Antonio Aguilar “Preservation Briefs 

41: The Seismic Rehabilitation of Historic Buildings”, compiles strategies encompassing the 

gamut of  management issues such as risk assessment, evaluation of significance, remediation 

of seismic deficiencies, cost and implementation development of a seismic management plan, 

along with post-earthquake considerations.30 Three fundamental conservation principles are 

offered: retention of structural and non-structural functions of historic features, compatibility 

through replacement-in-kind, if needed, and reversibility.31  Earlier, Preservation Briefs: 

Recognising and Resolving Common Preservation Problems, compiled between 1975 and 

1987, offers a series of discussions concerning basic conservation practices for masonry 

buildings.32 Robert C. Mack offers his expertise alongside de Teel Patterson Tiller and James 

S. Askins, in tackling constituents of mortar or matching the colour and texture and execution 

of work, and advice on identifying the problem, budgeting and undertaking visual 

examination.33  

Similar in scope, a contribution from the Italian seismic context is the Guidelines for 

Evaluation and Mitigation of Seismic Risk to Cultural Heritage (2011).34 Referring to masonry 

buildings, the document specifically suggests the use of analysis tools for buildings on the 

territorial scale, and individual structures.35 Selecting appropriate seismic interventions is 

related to the same conservation concepts as “Preservation Brief 41”, based on an “empirical-

experimental and logical-deductive” viewpoint.36 A counterpart is Earthquake-Resistant 

Design for Architects (2012) from the Japan Institute of Architects and Japanese Aseismic 

Safety Organisation.37 This document however encompasses several architectural typologies, 

 
Department of the Interior, 1997), “Proceedings of the International Conferences on the Structural Analysis of 

Historical Constructions” (1997, 1998, 2005, 2007, 2008, 2010, 2012, and 2014) 
29 “FEMA” FEMA, February 10, 2017. https://www.fema.gov/  
30 Antonio Aguilar, “Preservation Briefs; 41: The Seismic Rehabilitation of Historic Buildings.” National Park 

Service U.S. Department of the Interior, accessed January 20, 2017 https://www.nps.gov/tps/how-to-

preserve/briefs/41-seismic-retrofit.htm 
31 Aguilar, “Preservation Briefs; 41,” 
32 Preservation Briefs; Recognising and Resolving Common Preservation Problems. Washington, D.C.: U.S. 

Dept. of the Interior, National Park Service, Preservation Assistance Division, 1975-1987, 1-8. 
33 Preservation Briefs, 2-3. 
34 Laura Moro, ed. Guidelines for Evaluation and Mitigation of Seismic Risk to Cultural Heritage. Translated by 

Cathryn O’Gara Risicato. (Rome: Ministry for Cultural Heritage and Activities), 2011. 
35 Moro, ed. Guidelines for Evaluation and Mitigation of Seismic Risk to Cultural Heritage. 
36 Moro, ed. Guidelines for Evaluation and Mitigation of Seismic Risk to Cultural Heritage. 
37 Japan Institute of Architects and Japan Aseismic Safety Organisation, ed. Earthquake-Resistant Design for 

Architects. Revised Edition (Tokyo: Shokokusha Publishing Co. Ltd, 2012). http://www.uia-

architectes.org/sites/default/files/earthquake_resistant_SM.pdf  

https://www.fema.gov/
https://www.nps.gov/tps/how-to-preserve/briefs/41-seismic-retrofit.htm
https://www.nps.gov/tps/how-to-preserve/briefs/41-seismic-retrofit.htm
http://www.uia-architectes.org/sites/default/files/earthquake_resistant_SM.pdf
http://www.uia-architectes.org/sites/default/files/earthquake_resistant_SM.pdf
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structural elements and solutions, along with recommended management procedures for such 

projects.38 

The preceding literature suggests that  ongoing maintenance practices perhaps constitute the 

first step of risk mitigation for URM buildings, before remedial works are considered or 

required. Overall, the general conservation of masonry buildings is widely addressed across a 

range of literature and publication types within the global context, encompassing masonry 

cleaning through to the selection of sensitive structural interventions. Publications such as 

Bidwell and Brown’s The Conservation of Brick Buildings, A.M. Sowden’s The Maintenance 

of Brick and Stone Masonry Structures, and The Secretary of the Interior’s Standards for 

Rehabilitation & Illustrated Guidelines for Rehabilitating Historic Buildings (1992), feature 

practical guides for addressing historic materials, varying scales, and the surrounding 

landscape, neighbourhood or district.39 Superseding the original five volumes written by John 

and Nicola Ashurst (1988), Earth, Brick & Terracotta (2015) addresses the wider subject of 

masonry material conservation.40 The lack of emphasis on earthquake risk may be attributed to 

the bias toward the English geographical context. A key strength of the Practical Building 

Conservation series is the acknowledgement of technical approaches as one of a myriad of 

relevant factors for consideration.41  

2.1.2 General Precinct Approaches: Lessons offered by Heritage-Led Urban Revitalisation 

and Urban Hazard Risk Mitigation 

This section reviews the literature addressing the general principles, benefits, and challenges 

of adopting a precinct-wide approach to heritage conservation and seismic retrofit.  

Marichela Sepe, writing in “Urban History and Cultural Resources in Urban Regeneration” 

(2013) argues that “culture in its broadest sense assumes a decisive role in constructing a 

 
38 Japan Institute of Architects and Japan Aseismic Safety Organisation, ed. Earthquake-Resistant Design for 

Architects. 
39See: T.G. Bidwell, Robert G.D. Brown, and Brick Development Association, The Conservation of Brick 

Buildings: the Repair, Alteration, and Restoration of Old Brickwork (Windsor, Brick Development, 1977), A.M. 

Sowden, The Maintenance of Brick and Stone Masonry Structures (London, New York: E. & F.N. Spon, 1990), 

W. Brown Morton, Anne E. Grimmer, Kay D. Weeks, United States, National Park Service, Preservation 

Assistance Division. The Secretary of the Interior’s Standards for Rehabilitation & Illustrated Guidelines for 

Rehabilitating Historic Buildings (Washington D.C.: US Department of the Interior, National Park Service, 

Cultural Resources, Preservation Assistance Division), 1992. 
40 See: John Ashurst, Nicola Ashurst, English Heritage, Practical Building Conservation (Taylor & Francis, 

Aldershot: Gower Technical, 1988), Historic England, Practical Building Conservation; Earth, Brick and 

Terracotta (Farnham, Surrey, England: Ashgate Publishing Limited, 2015) 

Routledge, Ashgate, 2015) 
41 English Heritage; Practical Building Conservation, 89-135. 
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system of interventions where employment and social and sustainable development become 

the product of the integration of places, people, economies and traditions.”42 Incorporation of 

cultural resources such as built heritage into planning schemes can result in precinct-level or 

holistic systems of sustainable development, boosting employment and economic 

development.43   

Dealing with the wider historic urban context and based on regenerating the heritage, economic 

health and civic pride of the whole community, the Main Street Approach was launched in 

1977 by the National Trust for Historic Preservation, in order to save historic commercial 

buildings.44  Kennedy Smith presents various facets enabling its success such as quality and 

long-term responses, across eight fundamental principles (“comprehensive approach”, relying 

on quality, requires public-private partnerships, changing attitudes, focus on existing assets, is 

a “self-help” program, incremental and implementation-oriented).45 Donovan Rypkema also 

argues for the adoption of a precinct approach using the concept of heritage-led downtown 

revitalisation.46 He presents links between historic preservation and economic development as 

public policy, downtown revitalisation, tourism strategy and neighbourhood business district 

revitalisation, however the argument lacks application to a specific context.47 These approaches 

are found within more recent urban planning discourse such as Heritage as an Asset for Inner-

City Development: An Urban Manager’s Guide Book, to which Rypkema contributes.48  

A primary challenge to the conservation at the scale of towns and streetscapes is the notion of 

“façadism”. As discussed in Chapter 1, Jonathan Richards suggests that façadism is commonly 

held responsible for preventing the development of new architectural styles and the reduction 

of buildings to “mere elevations or self parodies”.49 Townscapes can be perceived as “little 

more than stage sets” due the retention of historic facades and demolishment of building 

interiors.50 These criticisms have been levelled by architects, town planners, historians and 

 
42 Sepe, “Urban history and cultural resources in urban regeneration,” 595. 
43 Sepe, “Urban history and cultural resources in urban regeneration,” 595-613. 
44 Kennedy Smith; National Trust for Historic Preservation in the United States.; National Main Street Center 

(U.S.), Revitalising Downtown: The Professional’s Guide to the Main Street Approach (Washington, D.C.: 

National Main Street Center of the National Trust for Historic Preservation 2000), 
45 Encompasses concepts of scarcity (such as the historic area), desire, purchasing power and utility.   
46Donovan Rypkema Spyridon Stavropoulos, and Ronald Wall in Heritage as An Asset for Inner-City 

Development: An Urban Manager’s Guide Book eds. Jean-Paul Corten, Ellen Guerts, Paul Meurs, and Remco 

Vermeulen (Rotterdam: nai010 publishers, 2014), 48-64. 
47 Rypkema, Heritage as An Asset for Inner-City Development, 49-57. 
48 Rypkema, Heritage as An Asset for Inner-City Development, 49-57. 
49 Jonathan Richards, Facadism (London: Routledge 1994)  

50 Richards, Facadism, 2. 
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conservationists.51 Richards however, proposes façadism as a valid strategy for urban 

conservation, enabling the retention of historic streetscapes or the provision of contemporary 

accommodation conveniences inside the buildings.52 David Highfield explores this topic across 

a series of publications, beginning with his M. Phil thesis, followed by his 1991 monograph 

The Construction of New Buildings behind Historic Façades.53 Weighing the viewpoints of the 

purist and realist against each other, Highfield offers the advantages and the acceptability of 

façadism as a means of architectural conservation in The Construction of New Buildings behind 

Historic Facades.54 These ideas are pursued in the 2000 publication Refurbishment and 

Upgrading of Buildings with Christopher Gorse.55  

Given New Zealand’s comparatively high degree of seismic activity, the following literature 

focuses on seismic risk. In Earthquake Impact in Urban Planning, Mircea Radulian notes that 

“natural hazards are unavoidable, but they do not necessarily become natural disasters”. 56 The 

role of urban planning within earthquake disaster risk management may be integral to 

determining the vulnerability level to earthquakes. The key contribution is the shift of scale, 

from building to city, hence enabling interdisciplinary or multi-hazard methodologies that 

involve public, and private participation within a specific urban area.57  Supporting these views 

concerning the relationship between earthquake risk management strategies and urban planning 

schemes, Mustafa Erdik, Christina N. Hwang and Brian E. Tucker in Issues in Urban 

Earthquake Risk (1994) who deem seismic activity as potentially posing the greatest urban 

risk.58 Offering solutions for world-wide urban safety, the commentary emphasises the notion 

of mitigation versus rehabilitation. In Post-Earthquake Rehabilitation and Reconstruction 

(1995) Cheng and Wang present past responses within post-disaster environments, highlighting 

 
51 Richards, Facadism 2. 
52 Richards, Facadism, 2. 

53 David Highfield, The Construction of New Buildings Behind Historic Façades (London, CRC Press, 1970, e-

book 1991), https://www.taylorfrancis.com/books/9781135833510 

54 Highfield, David. The Construction of New Buildings behind Historic Facades. London: CRC Press, 2002. 

http://dlia.ir/Scientific/e_book/Technology/Building_Construction/TH_2025_3000_Details_in_Building_Desig

n_Construction_/020790.pdf 
55 Christopher A. Gorse and David Highfield, Refurbishment and Upgrading of Buildings (London; New York: 

Spon, 2009) 
56 Maria Bostenaru Dan, Iuliana Armas and Agostino Goretti ed. Earthquake Hazard Impact in Urban Planning 

(Dordrecht: Springer. 2014), Preface, http://link.springer.com.ezproxy.auckland.ac.nz/book/10.1007%2F978-

94-007-7981-5  
57 Dan, Armas and Goretti ed. Earthquake Hazard Impact in Urban Planning, vi: Four essential aspects of 

earthquake risk management are presented: vulnerability, planning, risk assessment and recovery 
58 Mustafa Erdik, Christina N. Hwang and Brian E. Tucker, ed. Issues in Urban Earthquake Risk (Dordrecht: 

Springer Science+Business Media, 1994),ix: The volume contains twenty-one papers covering guidelines for 

developing earthquake damage scenarios (EDSes) and on the Quito Earthquake Risk Management Project.. 

https://www.taylorfrancis.com/books/9781135833510
http://dlia.ir/Scientific/e_book/Technology/Building_Construction/TH_2025_3000_Details_in_Building_Design_Construction_/020790.pdf
http://dlia.ir/Scientific/e_book/Technology/Building_Construction/TH_2025_3000_Details_in_Building_Design_Construction_/020790.pdf
http://link.springer.com.ezproxy.auckland.ac.nz/book/10.1007%2F978-94-007-7981-5
http://link.springer.com.ezproxy.auckland.ac.nz/book/10.1007%2F978-94-007-7981-5
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key factors for the implementation of a whole precinct approach to any potential seismic 

upgrade.59 While the focus of the publication is not wholly devoted to this subject, topics 

offering relevant insight include public policy land-use options, urban planning and design and 

post-earthquake socioeconomic problems covering issues of relief and recovery.60 The paper 

“Exploration of Restoration and Reconstruction in an Earthquake- Stricken Area” alludes to 

application at a regional scale.61 The conclusion is that the post-disaster environment provides 

a key opportunity to improve the original economic development model, enabling urban and 

rural renewal.62 

Seismic Assessment and Rehabilitation of Existing Buildings (2003) by S. Tanvir Wasitr 

and Guney Ozcebe bears a similar scholarly scope.63 Although the findings presented are 

inherently engineering solutions, Wasitr and Ozcebe point out two key factors 

compounding the seismic vulnerability of the existing building stock, being that many 

buildings fail to meet modern seismic requirements, instead complying with those at the 

time of the initial construction.64 Second is that some buildings were deficiently engineered 

from the beginning of their existence, perhaps offering the opportunity to more holistically 

handling a site or streetscape, where the problem may be more endemic.65 

Syngellakis offers the wider research context of earthquake strengthening and alludes to the 

potential of a whole site approach.66 “A study of site characteristics affecting seismic 

strengthening strategy” presents the possibility of considering the wider geological and 

geographic implications of a site, hence indicating the possibility of a precinct approach.67 

However, the text does not go as far as to define the scale of the ‘site’ in question. In other 

 
59 Franklin Y Cheng, Y.Y. Wang eds. US/PRC Symposium/Workshop on Post-Earthquake Rehabilitation and 

Reconstruction (1995: Kunming Shi, China), Post-Earthquake Rehabilitation and Reconstruction (New York: 

Pergamon c1996), 
60 Cheng, Wang and US/PRC Symposium/Workshop on Post-Earthquake Rehabilitation and Reconstruction 

(1995: Kunming Shi, China), Post-Earthquake Rehabilitation and Reconstruction,  
61 Liu Baocai. “Exploration of Restoration and Reconstruction in an Earthquake- Stricken Area.” In Post-

Earthquake Rehabilitation and Reconstruction, edited F.Y. Cheng and Y.Y. Wang (New York: Pergamon, c1996), 

229-234. 
62 Yaoxian, “Decision-Making for Recovery and Reconstruction,” 67. 
63 S. Tanvir Wasitr and Guney Ozcebe, ed., Seismic Assessment and Rehabilitation of Existing Buildings 

(Dordrecht: Springer Netherlands), 2003: Preface. 
64 Wasitr and Ozcebe, ed., Seismic Assessment and Rehabilitation of Existing Buildings, Preface. 
65 Wasitr and Ozcebe, ed., Seismic Assessment and Rehabilitation of Existing Buildings, Preface. 
66 S. Syngellakis, Retrofitting of Heritage Structures: Design and Evaluation of Strengthening Techniques 

(Southhampton: WIT Press, 2013): The argument opens with the acknowledgement that historic structures were 

built using traditional methods have been repeatedly subjected to extreme loading events, such as earthquakes 

over time. Therefore, retrofitting is defined as “an approach based on recent technological developments and 

scientific knowledge, whereby modern construction methods and materials are applied to the repair and 

strengthening of historical structures. 
67 Syngellakis, Retrofitting of Heritage Structures, 149-157. 
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words, whether this refers to an urban city block or a cluster of commercial or mixed use 

buildings within a provincial town centre, remains unanswered. 

2.1.3 Lessons from Overseas: Precincts and Seismic Strengthening 

This section moves to active seismic zones within the global context. Available literature in 

English is drawn from Italy and Portugal as two regions where the precinct strategy has been 

explored to varying degrees.  

Luigia Binda alongside Modena, Gambarotta and Lagomarsino. highlights the importance of a 

“multilevel approach” for damage assessment and seismic improvement of masonry 

construction in Italy.68 In A Multilevel Approach to the Damage Assessment and Seismic 

Improvement of Masonry Buildings in Italy (1999), they assess damage to historic masonry 

buildings following an earthquake, and collate information on the technological, chemical, 

physical and mechanical properties of the masonry, collapse mechanisms activated by the 

earthquake and prior strengthening measures.69 Binda pursues similar ideas in “The 

Importance of Investigation for the Diagnosis of Historic Buildings: Application at Different 

Scales (Centres and Single Buildings)” (2005).70 Visual inspection, and archival research on 

single buildings precede any exploration of the environment and the building features.71 

Antonino Guiffre and Caterina Carocci also contribute to this subject. Guiffre discusses the 

seismic safety and strengthening of historic buildings and urban fabric, using the basic unit of 

the single house, with intervention criteria to preserve the historical nature of the original 

techniques.72 Carocci analyses “historical masonry aggregates”, more commonly known as 

 
68 Luigia Binda, Luigi Gambarotta, Sergio Lagomarsino and Claudio Modena, A Multilevel Approach to the 

Damage Assessment and Seismic Improvement of Masonry Buildings in Italy (1999 article), (Italy, ResearchGate, 

2014), 2-17. 
69 Binda, Gambarotta, Lagomarsino and Modena, A Multilevel Approach to the Damage Assessment and Seismic 

Improvement of Masonry Buildings in Italy, 16. 
70 Luigia Binda, “The importance of investigation for the diagnosis of historic buildings: application at different 

scales (centres and single buildings).” Proceedings of the Fourth International Seminar on Structural Analysis of 

Historical Constructions, 10-13 November, 2004, (Padova, Italy: A.A. Balkema Publishers, 2005), 29-43 

https://www.researchgate.net/profile/Francesco_Augelli/publication/270684347_Inspection_NDT_to_verify_str

uctural_reliability_of_hystoric_wooden_roofs_in_the_ex-Meroni_spinning-

mill/links/54b2607d0cf2318f0f941606/Inspection-NDT-to-verify-structural-reliability-of-hystoric-wooden-

roofs-in-the-ex-Meroni-spinning-mill.pdf  
71 Binda, “The importance of investigation for the diagnosis of historic buildings,” 31. 
72 Antonino Guiffre, “Seismic Safety and Strengthening of Historical Buildings and Urban Fabrics,” Proceedings 

of Earthquake Engineering, Tenth World Conference, 1994 (Rotterdam: Balkema, 1994), 6583-6596 

http://www.iitk.ac.in/nicee/wcee/article/10_vol11_6583.pdf : He goes further to highlight the structural 

significance of various levels of seismic activity, referring to the seismic behaviour of the buildings comprising 

the historic urban fabric (1995). 

https://www.researchgate.net/profile/Francesco_Augelli/publication/270684347_Inspection_NDT_to_verify_structural_reliability_of_hystoric_wooden_roofs_in_the_ex-Meroni_spinning-mill/links/54b2607d0cf2318f0f941606/Inspection-NDT-to-verify-structural-reliability-of-hystoric-wooden-roofs-in-the-ex-Meroni-spinning-mill.pdf
https://www.researchgate.net/profile/Francesco_Augelli/publication/270684347_Inspection_NDT_to_verify_structural_reliability_of_hystoric_wooden_roofs_in_the_ex-Meroni_spinning-mill/links/54b2607d0cf2318f0f941606/Inspection-NDT-to-verify-structural-reliability-of-hystoric-wooden-roofs-in-the-ex-Meroni-spinning-mill.pdf
https://www.researchgate.net/profile/Francesco_Augelli/publication/270684347_Inspection_NDT_to_verify_structural_reliability_of_hystoric_wooden_roofs_in_the_ex-Meroni_spinning-mill/links/54b2607d0cf2318f0f941606/Inspection-NDT-to-verify-structural-reliability-of-hystoric-wooden-roofs-in-the-ex-Meroni-spinning-mill.pdf
https://www.researchgate.net/profile/Francesco_Augelli/publication/270684347_Inspection_NDT_to_verify_structural_reliability_of_hystoric_wooden_roofs_in_the_ex-Meroni_spinning-mill/links/54b2607d0cf2318f0f941606/Inspection-NDT-to-verify-structural-reliability-of-hystoric-wooden-roofs-in-the-ex-Meroni-spinning-mill.pdf
http://www.iitk.ac.in/nicee/wcee/article/10_vol11_6583.pdf
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precincts or clusters.73 She offers detailed work on two small historical centres and defines a 

cognitive methodology applicable to other blocks of the urban texture, along with work carried 

out on Tussillo.74  

The 2009 Abruzzo earthquake resulted in various reconstruction plans for minor historic 

centres, with interventions on the urban scale.75 Pilot projects were developed for the towns of 

Castel del Monte, Castelvecchio Calvisio, S. Stefano di Sessanio and Villa Santa Lucia degli 

Abruzzi where specific characteristics of the towns informed the proposals. The Reconstruction 

Plans begin by defining the perimeters (architectural/morphological characteristics and historic 

significance) of the old towns as a means of eventually activating a strategy on the urban 

scale.76 Using the pilot-study of a block in the historic city centre of L’Aquila, the authors 

Porto, Munari, Prota and Modena base their exploration of the resultant interactions between 

clustered buildings and the associated challenges concerning the behaviour of interventions, 

compared with non-interconnected structures.77 Ultimately facilitating the choice of 

appropriate/sensitive restoration and seismic retrofitting solutions, their methodology presents 

a systematic approach based on building history and construction, examination of the current 

state of structures and materials, monitoring of structural behaviour and accurate information 

on each building’s characteristics.78 Lending to an examination of heritage considerations, 

specific steps during this process are (i) data on each block; (ii) structural assessment of each 

block; and (iii) selection of techniques and materials for interventions.79 The final output was 

the “Guidelines for Surveying, Analysing, and Designing Repair and Seismic Strengthening 

Interventions on Clustered Masonry Buildings”.80 Assessing the seismic vulnerability of 

 
73 Caterina F. Carocci, “Small Centres Damaged by 2009 L’Aquila earthquake: On Site Analyses of Historical 

Masonry Aggregates,” Bulletin of Earthquake Engineering 10, no. 1 (2012): 45-71. doi:10.1007/s10518-011-

9284-0 
74 Carocci, “Small Centres Damaged by 2009 L’Aquila earthquake”:46-71. 
75 Bettiol Guilia, Marco Munari, Francesca da Porto, Maria Rosa Valuzzi and Claudio Modena, “Development of 

Reconstruction Plans for Towns Damaged By the April 6th 2009 Abruzzo Earthquake,” Proceedings of the 

Rehabilitation and Restoration of Structures, February 13-16, 2013 (Chennai, India), 323-333. 
76 Guilia, Munari, da Porto, and Claudio Modena, “Development of Reconstruction Plans for Towns Damaged By 

the April 6th 2009 Abruzzo Earthquake,”: Specific steps are ‘Geometric and Structural Survey’ (architectural and 

urban characteristics), ‘Critical Survey’ and ‘Analysis of Seismic Vulnerability’ (complexity of clustered 

buildings and according to the Italian national regulation, the approach to the calculation step includes the global 

seismic analysis and the local mechanism of collapse analysis).  
77 F da Porto, M. Munari, A. Prota and C. Modena, “Analysis and Repair of Clustered Buildings: Case Study of a 

Block in the Historic City Centre of L’Aquila (Central Italy).” Construction and Building Materials 38, (2013): 

1221-1237. 
78 Porto, Munari, Prota and Modena, “Analysis and Repair of Clustered Buildings,”1221-1237. 
79Porto, Munari, Prota and Modena, “Analysis and Repair of Clustered Buildings,” 1223-1233. 
80 Porto, Munari, Prota and Modena, “Analysis and Repair of Clustered Buildings,” 1222. 
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archetypal historical masonry precincts or “aggregates” is pursued by Formisano, Mazzolani, 

Landolfo and Florio.81 Their paper contains a definition of “historical building aggregates” as:  

the result of the progressive growth of towns, in which […] plan enlargements are made 

by adding structural cells to the previously existing ones, so that adjacent units often 

share the same boundary wall.82 

They identify additional parameters identified leading from the interactions between adjacent 

buildings during a seismic event include the presence of adjacent buildings with different 

heights,  position of the building in the aggregate, presence and number of staggered floors, 

effects of either structural or typological heterogeneity among adjacent structural units, and 

percentage difference of opening areas among adjacent facades.83 

Portugal 

Writing in “Evaluation of Strengthening Techniques of Traditional Masonry Buildings: Case 

Study of a Four-Building Aggregate”, Vincente, Rodrigues, Varum and Mendes da Silva focus 

on the assessment of seismic vulnerability in the historic city centre of Coimbra, Portugal 

(2011).84 The premise of the paper is that durability, conservation state and changing uses of 

such structures in the urban context depends on the evaluations of structural safety (vertical 

load capacity and resistance to horizontal forces).85 A significant factor is that these buildings 

do not have independent structural behaviour because of the party walls shared with adjacent 

structures, meaning that structural performance should be studied at the level of the aggregate 

and not for each isolated building.86 Hence, changes of the urban layout play an important role, 

affecting the sharing of load-bearing masonry walls and others use existing masonry and 

 
81 Antonio Formisano, Raffele Landolfo, Federico M. Mazzolani and Gildo Florio, “A Quick Methodology for 

Seismic Vulnerability Assessment of Historical Masonry Aggregates,” Proceedings of COST C26 Final 

Conference "Urban Habitat Constructions under Catastrophic Events" September 2010 (Naples, Italy: 

ResearchGate, 2014), 2-7: doi: 10.13140/2.1.1706.3686 
82 Formisano, Landolfo, Mazzolani and Florio, “A Quick Methodology for Seismic Vulnerability Assessment of 

Historical Masonry Aggregates,”2.  
83 Formisano, Landolfo, Mazzolani and Florio, “A Quick Methodology for Seismic Vulnerability Assessment of 

Historical Masonry Aggregates,” 3: Results reveal that the most vulnerable structures are those with many floors 

and located at the corner of the “aggregate” or cluster. 
84 Romeu Vincente, Hugo Rodrigues, Humberto Varum and J.A.R. Mendes da Silva, “Evaluation of 

Strengthening Techniques of Traditional Masonry Buildings: Case Study of a Four-Building Aggregate.” 

Journal of Performance of Constructed Facilities 25, (2011): 202-216, 

https://ascelibrary.org/doi/pdf/10.1061/%28ASCE%29CF.1943-5509.0000164  
85 Vincente, Rodrigues and Mendes da Silva, “Evaluation of Strengthening Techniques of Traditional Masonry 

Buildings,” 202. 
86 Vincente, Rodrigues and Mendes da Silva, “Evaluation of Strengthening Techniques of Traditional Masonry 

Buildings,” 203. 
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partition walls for floor and roof support, of adjacent properties.87 Ramos and Lourenco pursue 

similar issues in their 2004 paper dealing with the modelling and vulnerability of historic city 

centres, using the city of Lisbon as the primary case study.88 A methodology of works in such 

centres proffers survey, analysis and definition along with technical factors such as general 

seismic vulnerability of this typology and the influence of the group of buildings on the seismic 

actions of individual buildings that comprise a single compound.89 

Beginning with Croci’s discussion, through to more recent publications, a number of 

monographs from the engineering perspective do present an overview of the key challenges 

confronted when working with historic masonry buildings. Specific architectural heritage 

debates are identified, and together with the technical recommendations, present insight into 

the fundamental seismic behaviours of these buildings. These explanations prove useful for an 

architectural readership, especially when selecting potential retrofit solutions. However 

specific analysis of the relationship between a given retrofit solution and heritage impact is 

scarcer. The review has included a sample of the research undertaken in the Italian and 

Portuguese regions that is published in English, and specifically focusing on precinct-level 

strategies for URM buildings. While it is likely that a much larger body of this literature 

remains untranslated, the referenced texts reveal research methodologies and the relatively 

small pool of primary scholarly contributors from the past two decades. Recommended 

remedial treatments appear to still largely lie outside the scope of published sources, where the 

focus remains on the assessment of building precinct behaviour, and recognising the logistical 

challenges due to complex urban precinct forms in Europe (Figure 2.2).90 Lastly, a discrepancy 

in terminology arises when translating the concept of ‘precinct’ across the Italian and Anglo-

American research contexts. The Italian equivalent is understood as the English translation of 

‘aggregate’ or ‘cluster’, rather than the term ‘precinct’. This interpretation initially presents a 

 
87 Vincente, Rodrigues and Mendes da Silva, “Evaluation of Strengthening Techniques of Traditional Masonry 

Buildings,” 203. 
88Luis F. Ramos and Paulo B. Lourenco, “Modelling and Vulnerability of Historical City Centres in Seismic 

Areas: A Case Study in Lisbon.” Engineering Structures 26, 9 (2004): 1295-

1310.https://repositorium.sdum.uminho.pt/bitstream/1822/2459/1/Final_article-Lu%C3%ADsRamos.pdf 
89 Ramos and Lourenco, “Modelling and Vulnerability of Historical City Centres in Seismic Areas,” 1295. 
90 Duilio Benedetti, Gianmario Benzoni and Maria A. Parisi. “Seismic Vulnerability and Risk Evaluation for Old 

Urban Nuclei.” Earthquake Engineering & Structural Dynamics  16, no. 2 (1988): 183-201. 

https://www.researchgate.net/publication/229527117_Seismic_vulnerability_and_risk_evaluation_for_old_urba

n_nuclei and Miha Tomazevic,”Seismic Resistance of Masonry Buildings in Historic Urban and Rural Nuclei: 

Lessons Learnt in Slovenia,” International Journal of Architectural Heritage 5, no. 4-5 (2011), 

http://www.tandfonline.com.ezproxy.auckland.ac.nz/doi/pdf/10.1080/15583051003792898?needAccess=true  
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barrier when accessing research material for non-Italian speaking researchers or those outside 

of Italy. 

Practical or technical conservation literature is similarly comprised of a few fundamental 

monographs that establish basic heritage concerns for seismic strengthening or general 

conservation practice for URM buildings. Despite discussing the identification of decay or 

common structural defects, the diagnosis or treatment for a series of adjoining buildings on the 

urban scale is not addressed. This knowledge gap may be somewhat compounded by the 

intended English or European readership of various publications, hence affording little 

attention to seismic risk which does not necessarily pose a major hazard within these 

geographic regions. Architectural heritage conservation treatment of stone masonry and clay 

brick tends to be similar across various publications, and inclusion of the lessons offered by 

treating both construction types may be useful for further research. Conservation treatment of 

historic precincts through the lens of heritage-led urban revitalisation and urban hazard risk 

management, highlights wider environmental and economic benefits, but the architectural 

composition of the precincts in question remains varied. 

 

Figure 2.2:  Prevalent and Irregular Urban Precinct Fabric composed of URM Buildings,  

Florence, Italy, 2018.  
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2.2 Early Trends in Structural Upgrading Discourse and Practice in New Zealand 

[Begin Excerpt: Stacy Vallis and Jason Ingham, “Early Trends in Structural Seismic Upgrade 

and Conservation of URM Buildings in New Zealand,” Bulletin of the New Zealand Society 

for Earthquake Engineering, 2019. (Under Review)] 

Local literature on seismic strengthening reveals a narrative of influences and catalysts for the 

development of New Zealand approaches to structural restoration of unreinforced masonry 

(URM) buildings. Contemporary design philosophies and heritage conservation decision-

making are influenced by historic precedent, and hence conducting a literary survey of 

documented scholarly discussion provides context to current technologies and the complexities 

of ongoing URM building conservation projects. Robert Reitherman’s international survey of 

earthquake engineering is a significant publication, in thematically collating philosophical and 

technological advances from early supernatural explanations for natural phenomena, to the 

trajectory of the eighteenth-and nineteenth-century renaissance that provoked earthquake 

resistant construction types and an emerging relationship between earthquake engineering to 

seismology.91 Galileo, Newton, Hooke, Robert Mallet, and John Milne are identified as pivotal 

contributors over these eras. Reitherman’s survey culminates with the twentieth century’s 

theoretical advances that were eventually supported by the development of appropriate 

apparatus and instrumentation to produce specific structural and geotechnical design solutions. 

However, the relationship of such advances to the treatment of built heritage lies outside 

Reitherman’s scope. The extensive collection of archived NZSEE publications dating from the 

mid-1960s to the present day hence offered insight into an evolving opus of local research and 

practice to help redress this literary gap. 

Based upon the existing discourse, the following research questions were identified: to what 

extent do early publications showcase the emergence of a local New Zealand approach to 

seismic retrofitting of historic URM buildings? More specifically, to what extent was the 

development of New Zealand practice informed by the country’s history of natural disasters 

and subsequent legislative or socioeconomic catalysts? Similarly, who were the early 

protagonists for structural upgrade of historic buildings, and to what extent were their ideas 

influenced by international developments? 

 
91 Robert Reitherman, Earthquakes and Engineers : An International History (Reston, Va.: Reston, Va. : ASCE 

Press, 2012) 
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Archived NZSEE Bulletin papers bear a broad scope of discussion that includes technological 

developments and the work of prominent individuals, in the form of technical notes, 

international conference papers from pre- and post-earthquake contexts, and local seismic 

records. Recent works traverse the history of NZSEE and offer thematic accounts that are 

reflective of various ongoing advances within the industry and further afield.92 When reviewed 

in conjunction with locally published monographs dating as early as 1926, and subsequent 

technical guidance, this body of literature becomes a significant historic resource that offers 

today’s seismic retrofit designers a window into the rationales, attitudes, and technologies of 

the past century. While the findings contained herein do not constitute a full historical account, 

key themes were extracted to present a qualitative review. The time period for this study has 

focused on the latter half of the twentieth century, although reference has been made to 

important publications dating to the 1920s. In order to trace the local emergence of technical 

and philosophical developments the scope of this review primarily focused on the archived 

writings of the NZSEE Bulletin, but was also informed using publications produced by the 

Ministry of Works and Development. Guidance contained in the Brown Book (1972/3), Red 

Book (1985, 1995), and Section C8 of Seismic Assessment of Existing Buildings aided in further 

contextualising the discussion. 

2.2.1 Twentieth-Century Initiatives 

Today’s hierarchy of seismic retrofit intervention for URM buildings, that begins with the 

securing of falling hazards, followed by addressing out-of-plane behaviour and finally in-plane 

behaviour, is legible in early discourse through the NZSEE Bulletin. Both the underlying 

principles and the retrofit technologies underwent incremental development to more effectively 

address specific failure mechanisms. Commonly adopted techniques included securing via 

tying, post-tensioning, and sprayed concrete overlays. 

International and interdisciplinary commentators relate the rationales of seismic strengthening 

with heritage impact, by defining two categories of approach. One approach is to improve 

structural behaviour (e.g. strengthening the existing construction materials using mortar 

injection, strengthening individual structural elements and the building as a whole, stiffening 

foundations, improvement of structural seismic performance by addressing ductility and 

limiting displacements). The second approach is to reduce seismic effects (e.g. reduction of 

 
92 Leslie M. Meggett, The History of the New Zealand Society for Earthquake Engineering; 50 years of Innovation 

and Knowledge Gained (Wellington: New Zealand Society for Earthquake Engineering, 2018) 
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transferred energy and reduction of the induced forces).  Hence these approaches relate to the 

three key tenets of seismic retrofit design for unreinforced masonry: reduction of external 

loading, upgrading the load-carrying capacity of individual elements, and improving the 

integrity of the overall structure.93 Understanding the scope of material versus structural 

treatments aids in correlating the selection of strengthening techniques with potential impacts 

on heritage building fabric. Present-day concerns of ensuring material, structural, and aesthetic 

compatibility between old and new or introduced building fabric, potential reversibility, and 

adopting design solutions involving façadism, can be traced to the earliest archived writings 

collated by the NZSEE.  

Individuals such as Charles Reginald Ford (1880-1972), Samuel Irwin Crookes (1871-1955), 

and Otto Glogau (1921-1980) emerge as a lineage of prominent thinkers through examination 

of early New Zealand seismic strengthening technical guidance. The focus of their seismic 

design approaches began with addressing new buildings, with little direct reference to historic 

structures, albeit bearing in mind the relative youth of the local URM building stock during the 

first half of the twentieth century. Local interest in conserving historic buildings reflected the 

shifts in international thinking and discourse in the aftermath of the Second World War, where 

widespread destruction of whole towns and cities, especially across Europe, prompted societal 

introspection on the loss of built heritage and gave strength to the then-burgeoning conservation 

movement. Pinpointing specific developments in the architectural discipline helps identify 

patterns in the New Zealand approach to structural seismic strengthening of historic buildings.  

Early Twentieth-Century Thinking 

The earliest recorded documentation on the subject of New Zealand’s seismic engineering 

practice can be traced to the third decade of the twentieth century and was titled Earthquakes 

and Building Construction (Figure 2.3).94 This little-known publication was authored by the 

eminent architect Charles Reginald Ford (1880-1972), who formed the highly successful 

New Zealand architectural practice of Gummer & Ford with W.H. Gummer.95 Ford is believed 

to have written from personal experience in California in 1922 where he described the hazards 

posed by earthquakes, by referencing preceding international works of seismologists John 

Milne and F. Omori, and damage reports from earthquakes such as San Francisco (1906), 

 
93 Croci, The Conservation and Structural Restoration of Architectural Heritage, 174-175.  
94 C. Reginald Ford, Earthquakes and Building Construction (Auckland: Auckland : Whitcombe & Tombs, 1926) 

95 Peter  Lowe, "Ford, Charles Reginald," Accessed 6 August, 2018, 

https://teara.govt.nz/en/biographies/4f19/ford-charles-reginald 
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Tokyo (1923), Quebec (1925), and Santa Barbara (1925).96 Ford is quick to point out in his 

Preface that the book is an introduction to the subject, but contains overviews of the 

New Zealand seismic context as understood at the time, including periodic motion, elastic 

resistance, and resonance, as well as now-superseded methods of measurement such as the 

‘Rossi-Forel Scale of Earthquake Intensity’.97 Topics of assessment and mitigation are 

traversed in his chapters titled ‘Damage to Structures’ and ‘Earthquake Resisting 

Construction’, where unreinforced masonry is afforded attention.98 Concerns that today are at 

the forefront of industry discussion nearly one hundred years later  are included by Ford, such 

as ‘Dangers of Towers, Cornices, Balconies, Gables and Parapet Walls’, and ‘Necessity of 

Braces and Ties’, perhaps nowhere better encapsulated than in his section on ‘Dangers of 

Buildings with Brick Walls and Wood Interiors’.99 Ford concluded his semi-technical 

publication by identifying that poor workmanship was a major contributing factor to the 

vulnerability of many structures, and that a joint committee of engineers and architects could 

work towards a safer living and working built environment.100  

Ford’s 1926 publication is regarded as the first treatise internationally to address the subject of 

earthquake strengthening in the English language, and the first in a series of written 

commentaries by Ford on the subject of architecture and engineering.101 The two publications 

that are most relevant to this study include: Brick as a Building Material in Earthquake Areas 

(1929), followed by Earthquake Resisting Design in the light of Recent Investigation and 

Experience.102 Ford also served on the New Zealand Standards Institute subcommittees that 

worked through revision of the building code after the 1931 Hawke’s Bay earthquake.103 

Membership at the Concrete Institute London from 1919, followed by appointment as a fellow 

when the establishment became the Institution of Structural Engineers, and also as President 

of the New Zealand Institute of Architects in 1921, demonstrated Ford’s role as an early 

 
96 Ford, Earthquakes and Building Construction, 1-4.  
97 Ford, Earthquakes and Building Construction, 111-114.  
98 Ford, Earthquakes and Building Construction, 27-57, 67-87. 
99 Ford, Earthquakes and Building Construction, 67-87. 
100  Ford, Earthquakes and Building Construction, 111-114. 
101 Heritage New Zealand Pouhere Taonga. 1981. "Lost Heritage; House." Accessed September 21, 2018 

http://www.heritage.org.nz/the-list/details/601 
102 C. Reginald Ford, Brick as a Building Material in Earthquake Areas (Auckland: Whitcombe & Tombs, 1929) 

and C. Reginald Ford, “Earthquake Resisting Design in the light of Recent Investigation and Experience; A paper 

read at the annual meeting of the New Zealand Institute of Architects in Wellington, February 25th 1935” 

(Auckland, The Worthington Press, 1935) 
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influencer across both architecture and engineering disciplines. Les Megget identifies Ford’s 

ideas as ahead of their time.104  

 

 

 

(a) Earthquakes and Building 

Construction (1926) 

(b) Building in Earthquake Areas 

(1929) 

(c) “Earthquake Resisting Design 

in Light of Recent Investigation 

and Experience” (1935) 

Figure 2.3: Key Publications by Charles Reginald Ford.  

 

In addition to Ford, another early New Zealand scholar was engineer Samuel Irwin Crookes 

(1871-1955) who authored Structural Design of Earthquake-Resistant Buildings (1940).105 

Crookes served as a Senior lecturer in Building Construction at the Auckland University 

College School of Architecture and as a consulting engineer. Megget commended Crookes’ 

early work on this subject, noting that Crookes’ publication lacked reference to New Zealand 

seismic design and instead drew on more sophisticated practices in the United States and 

Japan.106  

The first consolidation and revision of specifically seismic engineering principles and practices 

took place approximately thirty years after Crookes’ publication. The so-called Brown Book 

(1972/3) was originally produced by the Ministry of Works and Development, with the 

guidance of Otto Glogau (Figure 2.4). Preceding guidance documents prepared by the Ministry 

 

104 L.M. Megget, "From Brittle to Ductile: 75 Years of Seismic Design in New Zealand " Proceedings of the 

New Zealand Society for Earthquake Engineering Conference, Napier, New Zealand, 10-12 March 

2006, Accessed October 18, 2018, 1-15, https://www.nzsee.org.nz/db/2006/Contents.htm 
105 Megget, "From Brittle to Ductile,” 2. 
106 Megget, "From Brittle to Ductile,” 2. 
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of Works and Development are assumed to contain largely similar content to the Brown Book. 

The successor to the “Brown Book” was the Red Book (1985, 1995), and the second edition 

contained valuable insight based on the earlier sources.  

 

 
 
 

Figure 2.4: Brown Book (1973).  

 

Philosophical Dilemmas from Interdisciplinary Perspectives  

The period from the early 1970s onwards featured development in the philosophies of 

earthquake strengthening of existing buildings, in conjunction with a growing international 

heritage conservation movement. Advances towards standardised methodologies included an 

emerging hierarchy of strengthening priorities, and reference to important geotechnical 

conditions of a building’s site that bear implications for town-planning and urban heritage 

conservation.  Trialling such approaches highlighted dilemmas of aesthetic, structural, and 

material compatibility. Furthermore, retention of historic building façades while demolishing 

the rest of the structure, otherwise known as ‘facadism’, gained attention as an approach both 

within New Zealand practice and internationally. 

Engineer J.P. Hollings addresses a number of challenges for improving historic buildings 

versus newer construction, in his paper “A Philosophy for Improving Old Buildings to Resist 
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Earthquakes”.107 For improved historic buildings to have an indefinite life, the earthquake 

performance of the improved buildings must equal the earthquake resisting standard of modern 

buildings intended to have an indefinite life. However, the application of modern codes to 

historic structures can be difficult due to the peculiarities of historic URM structures. Other 

“practical” challenges include detailing connections between the old and new structures, the 

cost of undertaking repairs, and the installation of new structure in somewhat inaccessible 

places. Nevertheless Hollings proposed a hierarchy of interventions for “brick structures” in 

response to the Municipal Corporations Act, as (i) Tying of elements and removal of hazards; 

(ii) Addition of independent floor support and veneering of walls using frequent lateral support; 

and (iii) Addition of independent lateral strength in ductile frames or shear walls.108 Hollings 

further notes that a given historic building may require further upgrading e.g. 

heating/ventilation to fully satisfy modern standards. 

Hollings’ early description of such challenges calls to mind similar themes that were developed 

in early heritage conservation discourse to ensure structural, material, and aesthetic 

compatibility between new and old entities, in conjunction with varying degrees of intervention 

implemented within international conservation practice. Hollings’ identification of these 

“practical” considerations mirrored the essence of philosophical debates on the treatment of 

historic fabric, that informed the art and architectural conservation movements of the twentieth 

century to the present day. The same NZSEE volume contained discussion on the need for a 

strengthening code in the format of both a “classification code” for local authorities to identify 

potentially dangerous building and a companion “strengthening code” to assess the 

effectiveness of proposed strengthening measures.109  

Practitioners such as William Toomath (1925-2014) and Ian Bowman advocated the 

introduction of designated levels of intervention, to balance required safety levels and the 

maintenance of historic building fabric.  Toomath presented the feasibility and economic 

realities that could inform a potential graded system for strengthening earthquake risk 

buildings.110 Toomath introduced the social responsibility borne by designers, arguing that 

demolishing all historic buildings was not a practical solution. These considerations are 

 
107 J.P. Hollings, "A Philosophy for Improving Old Buildings to Resist Earthquakes", Bulletin of the New 

Zealand National Society for Earthquake Engineering 7, no. 2 (1974), 78-80, 
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108 Hollings, "A Philosophy for Improving Old Buildings to Resist Earthquakes", 
109 B.C. Bluck, "The Need for a Strengthening Code", Bulletin of the New Zealand National Society for 

Earthquake Engineering 7, no.2, 1974,  88-89, https://www.nzsee.org.nz/db/Bulletin/Archive/07(2)0088.pdf 
110 Toomath, "Some Aspects of the Strengthening of Earthquake Risk Buildings,” 287. 
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summarised as four key options that can be viewed as societal dilemmas on the treatment of 

historic building fabric: (i) acceptance of greater risk and demolishing the most vulnerable 

structures; (ii) devising means of strengthening whole buildings to a moderate level where the 

buildings are useable or of other value; (iii) modification of existing buildings selectively by 

demolishing the vulnerable portions and retaining others; and (iv) restricting building use.111 

Toomath also introduced the historic value of more modest buildings that are prevalent within 

New Zealand towns and cities, versus public, commercial, or religious monuments:  

At the everyday level […] our city depends on innumerable run-of-the-mill masonry 

buildings of pre-1931 vintage and hence earthquake risks; workshops, warehouses, 

offices and shops. The degree of strengthening required could be related to the 

degree of human occupation; and in some cases a change of use could reduce the 

strengthening requirements for these buildings.112  

In a manner similar to Hollings’ discussion, Toomath’s commentary further identified a series 

of options that remain as subjects for debate in today’s structural seismic upgrade and 

conservation practice. One example is related to option (iii) whereby the “selective” 

demolishing of buildings suggests the architectural dilemmas concerning facadism. Similarly, 

current conservation principles also advocate for historic buildings to be actively used to ensure 

an ongoing contribution to the life of the local communities. 

Ian Bowman introduced the guidelines published by the International Council of Monuments 

and Sites (ICOMOS) and the Rome Centre (ICCROM). Key recommendations included 

reference to the principles presented in the Venice Charter (1964) that served as the basis for 

the subsequent development of the ICOMOS New Zealand Charter for the Conservation of 

Places of Cultural Heritage Value (1993, 2010) (Figure 2.5).113 The concept of compatibility 

is raised, this time with direct reference to historic buildings alongside principles of 

reversibility and minimal intervention.  

Key design, technological, material, socio-historic, and religious values that characterise a 

designated historic structure can assist during the conservation decision-making processes such 

as seismic upgrade.114 Assessment of risk for historic buildings involves unique dilemmas 

 
111 Toomath, "Some Aspects of the Strengthening of Earthquake Risk Buildings,” 287. 
112 Toomath, "Some Aspects of the Strengthening of Earthquake Risk Buildings,” 287. 
113 Ian Bowman, "Conservation of Historic Buildings in a Seismic Zone: A New Zealand Perspective." Bulletin 

of the New Zealand National Society for Earthquake Engineering; 21, no.2, (1988), 128-134, 
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114 Bowman, "Conservation of Historic Buildings in a Seismic Zone,” 
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unlike other conservation processes.115 Differences in material use and condition play 

important roles in determining risk, while selected processes of conservation such as 

strengthening, that ensure survival during and after earthquakes, may destroy essential value 

and loss of cultural significance. Before any work is undertaken, Bowman acknowledged that 

each building is to be treated on an individual basis (Figure 2.4).  

Bowman uses the then-recent Edgecumbe earthquake (1987) to advocate the importance of 

ensuring the readiness of considered emergency measures in the immediate post-earthquake 

context. Relevant topics discussed during the same period include seismic design within 

architectural education and planning for disaster by R.M. Thompson, A. McG Peart, and 

Michael Smart, to name a few examples.116 

Further interdisciplinary collaboration and the respective roles and relationship between 

architect and engineer are raised by architect Christopher Arnold’s writing in “The Architecture 

of Seismic Design” drawn from the context of the 1971 San Fernando earthquake in 

California.117 Arnold posited that the relationship between “architectural configuration” or “the 

size and shape of the building” is key contributor to building failure during an earthquake.118 

Arnold noted that while building plan configuration did not solely determine seismic 

performance, URM building form played a role before the use of steel and reinforced concrete 

construction technology. Arnold’s writing is more focused on the architectural design of new 

buildings using historic precedent, rather than structural seismic upgrade of historic structures.  

The more recent work of Andrew Charleson re-addressed some of the concerns posed by his 

predecessors such as Arnold. Despite not directly addressing structural seismic upgrade and 

conservation of historic URM buildings, Charleson placed a renewed emphasis on the potential 
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contribution of architectural design in reducing the seismic vulnerability of buildings.119 

Charleson also cites the work of architect Christopher Arnold on this subject to support his 

argument.120 Moments of Resistance saw Taylor, Preston, and Charleson place these ideas 

within a lineage of prominent architectural theorists, dating back to the fifteenth century.121 

The writings of Leon Battista Alberti (1404 – 1472) foreground reasons for structural damage, 

as well as identifying potential remedies.122 Charleson further elaborated on these concepts 

through a number of subsequent publications such as Seismic Design for Architects: Outwitting 

the Quake. 123 

Industry practice and research discussion concerning the design of new buildings or the 

treatment of historic structures also highlighted the relationship between earthquake fault 

movement and town planning. Hopkins commented on the 1986 submission to the Lower Hutt 

City Council Town Planning Hearings Committee that identified the need to constrain but not 

prohibit new building development in seismic zones.124 Hopkins identified a series of factors 

such as fault movement, building development in a fault zone, and constraints on development 

(e.g. protection of property and life, techniques of structural design, and balance of risks). 

Similarly, Peter Moss also drew attention to the influence of earthquake fault-lines on town 

planning, referring to alterations to a building situated on the Wellington Fault.125  

Key Projects: URM Conservation via Seismic Upgrade 

Examining the scope of early projects profiled by the NZSEE Bulletin demonstrates emerging 

trends and the consideration of heritage conservation principles. Key concerns included 

structural, material, and aesthetic compatibility, such as when lightweight replica 
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121 M.J. Taylor, J. Preston, and A.W. Charleson, Moments of Resistance, (Sydney, Australia: Archadia Press, 

2002) 
122 Michael J. Ostwald in “Binding Issues and Critical Strengthening,” in Taylor, Preston, and Charleson, Moments 

of Resistance, 23-51. 

123 A.W. Charleson, Seismic Design for Architects:Outwitting the Quake. Edited by ProQuest, (Amsterdam;  

Boston; London: Architectural Press, 2008) 

124 David Hopkins, "Earthquake Fault Movement and Town Planning." Bulletin of the New Zealand National 

Society for Earthquake Engineering; 20, no.2 (1987), 79-83, 

http://www.nzsee.org.nz/db/Bulletin/Archive/20(2)0079.pdf 
125 P.J. Moss, "The Influence of Earthquake Fault-Lines on Town Planning," Bulletin of the New Zealand 

National Society for Earthquake Engineering; 20, no.2, (1987),  84-90, 

http://www.nzsee.org.nz/db/Bulletin/Archive/20(2)0084.pdf 
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ornamentation was trialled as a design solution. Structural upgrade and conservation can 

together constitute wider schemes of adaptive reuse, where changes of building use prove to 

be a relevant strategy for urban development. The implications for conserving historic 

townscape value therefore becomes apparent through these early undertakings. A.W. Thornton 

singles out Victoria University’s Hunter Building as a high profile example, where public 

petition in 1977 led to an extensive strengthening process  that was completed in 1993.126 

Projects from the Wellington region were successful in addressing both prominent landmarks 

and more modest central-city commercial buildings, such as the State Opera House 

(strengthened 1983), AMP Society Branch Office (strengthened 1984), James Smith Ltd. 

(strengthened 1984), and the Wellington Town Hall (strengthened 1992).127 Similarly, 

important schemes from Christchurch included the State Trinity Centre (conserved 1983) and 

the Christchurch Government Buildings (conserved 1996).128 Undertaking structural seismic 

upgrade to enable an ongoing role for a local community demonstrates adoption of a 

philosophical stance combining the options identified by Toomath’s aforementioned 

commentary.129 Facilitating ongoing use of historic buildings constituted a common approach 

contributing to an overall philosophy of treating built cultural heritage, hence highlighting the 

now-familiar concept of adaptive reuse.  

TABLE 2.1 presents the chronology of these early undertakings against a backdrop of project 

scope. Structural considerations via securing, tying existing structure, and the insertion of new 

elements comprised a standard approach that was sometimes undertaken as a part of larger 

 
126 A.W. Thornton, "Twenty-Five Years of Strengthening Wellington " Proceedings of the New Zealand Society 

for Earthquake Engineering Conference, 26-28 March, 2010, Wellington, New Zealand, 

https://www.nzsee.org.nz/db/2010/Paper26.pdf 
127 See: J. Christianson, "4. State Opera House - Upgrading " Bulletin of the New Zealand National Society for 

Earthquake Engineering; 16, no.2, (1983), 175-178, 

http://www.nzsee.org.nz/db/Bulletin/Archive/16(2)0175.pdf, M.C.Cathie, J.M. Leuchars, "Upgrading of Amp 

Society Branch Office Corner Customhouse Quay and Hunter Street, Wellington." Bulletin of the New Zealand 

National Society for Earthquake Engineering; 17 no. 1, (1984), 65-66, 

http://www.nzsee.org.nz/db/Bulletin/Archive/17(1)0065.pdf, D.J. Munro, "Strengthening of James Smith Ltd., 

Cuba Street, Wellington " Bulletin of the New Zealand National Society for Earthquake Engineering; 17, no.1, 

(1984), 67-68, http://www.nzsee.org.nz/db/Bulletin/Archive/17(1)0067.pdf,  R.D. Jury, "Strengthening of the 

Wellington Town Hall." Bulletin of the New Zealand National Society for Earthquake Engineering; 26, no.2, 

(1983), 185-191, http://www.nzsee.org.nz/db/Bulletin/Archive/26(2)0185.pdf 

128 See: D.S. Evans, "Case Studies: Earthquake Risk Buildings 1. Strengthening of State Trinity Centre,  

Christchurch." Bulletin of the New Zealand National Society for Earthquake Engineering; 16, no.2, (1983), 162- 

164, http://www.nzsee.org.nz/db/Bulletin/Archive/16(2)0162.pdf, H.J. Hare, "Case Study: Christchurch  

Government Buildings Strengthening and Refurbishment." Bulletin of the New Zealand National Society for  

Earthquake Engineering; 29, no.3, (1996), 141-146, http://www.nzsee.org.nz/db/Bulletin/Archive/29(3)0141.pdf 
129 Toomath, "Some Aspects of the Strengthening of Earthquake Risk Buildings", 287-288. 
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schemes for adaptive reuse of various public buildings in Auckland and Christchurch. Both the 

Old Auckland Customhouse (strengthened 1980), and the Auckland Town Hall (strengthened 

1995/97) entailed architectural modification to facilitate contemporary use, in addition to the 

required structural works.130 The schemes utilised engineering solutions that complemented 

existing structural members and secured architectural ornamentation.  

Specific reference to the reproduction of historic detailing as lightweight ornamentation arose 

during the upgrading of the Christchurch Government Buildings in 1996 and demonstrated 

special concern for aesthetically and structurally appropriate material solutions for historic 

building fabric. Such solutions also display a concern for conserving the historic appearance of 

town centres. The structural and material ramifications of previous strengthening schemes also 

emerged as an important design consideration. The Wellington Town Hall is an example where 

the original 1940s concrete “banding” was extended and completed down to foundation level 

during the subsequent 1992 works.131 Steel bracing, and concrete frames were common 

solutions for projects in Wellington. The concept of potential reversibility is not directly 

addressed within the aforementioned projects.  

 

 

 

 

 

 

 

 

 

 

 
130 See: P.R. Boardman, "Restoration of Old Auckland Customhouse." Bulletin of the New Zealand National 

Society for Earthquake Engineering; 16, no. 1, (1983),73-79, 

http://www.nzsee.org.nz/db/Bulletin/Archive/16(1)0073.pdf,, T.W. Robertson, "The Strengthening of Auckland 

Town Hall." Bulletin of the New Zealand National Society for Earthquake Engineering; 29, no.4, (1996), 273-

279, http://www.nzsee.org.nz/db/Bulletin/Archive/29(4)0273.pdf 
131 Jury, "Strengthening of the Wellington Town Hall" 
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TABLE 2.1: NOTEWORTHY SEISMIC STRENGTHENING PROJECTS IN 

AUCKLAND, WELLINGTON, AND CHRISTCHURCH, CIRCA 1980-2000 

 

PROJECT  DATE SCOPE OF WORKS 

Name 

 

Strengthening 

Completed 

Secure 

 / Tie 

Insert New 

Structure 

Reproduce 

Historic 

Detailing 

Expand Use/  

New Use 

Old Auckland 

Customhouse 

 

1980 ✓ ✓  ✓ 
(Shopping) 

Auckland Town Hall 1995/ 

1997 
✓ ✓  ✓ 

(Office 

Additions) 
Wellington State Opera 

House 

 

1983 ✓ ✓   

AMP Society Branch 

Office (Wellington) 

 

1984 ✓ ✓   

James Smith Ltd. 

(Wellington) 

 

1984 ✓ ✓   

Wellington Town Hall 1992 ✓ ✓  ✓ 
(Office 

Additions) 
Christchurch State  

Trinity Centre 

 

1983 ✓ ✓   

Christchurch Government 

Buildings 

 

1996 ✓ ✓ ✓ ✓ 

 

Base isolation technology is singled out as another topic of discussion as early as 1978, where 

D.M. Lee and I.C. Medland identified that New Zealand thinking on this subject appeared in 

the early twentieth century.132 Early uses of this technology and recorded commentary tends to 

focus on the application to new buildings rather than to the retrofit of historic structures. 

Nonetheless, the technique is often explored today and warranted brief acknowledgment in this 

review. 

The retrofit solution of treating adjacent URM buildings as a single architectural complex bears 

significance from structural and heritage conservation perspectives. The structural response 

known as pounding is defined as the “impact between adjacent buildings subjected to seismic 

 

132 D.M. Lee, I.C. Medland, I.C., "Base Isolation- an Historical Development and the Influence of Higher Mode  

Responses." Bulletin of the New Zealand National Society for Earthquake Engineering; 11, no.4, (1978), 219- 

233, http://www.nzsee.org.nz/db/Bulletin/Archive/11(4)0219.pdf,  
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excitation” and the challenges of assessing and remedying the effects are established through 

numerical studies.133 Research carried out at the University of Canterbury for example began 

with the premise that adjacent building with varying heights and masses are known to sway at 

different frequencies or ‘out of phase’ with each other.134 Such movement results in ‘lateral 

collision’ or pounding if there is an insufficient separation gap. Studies were prompted by 

observations of damage related to pounding during earthquakes across the world, such as San 

Fernando (1971), Nicaragua (1972), Philippines (1976), Central Greece (1981) and Loma 

Prieta (1989). The study mainly focused on contemporary methods of assessment at the time 

of publication but observations of pounding damage were later highlighted during the 

Canterbury earthquake sequence.135 Although pounding behaviour is not exclusive to URM 

buildings, the treatment of URM buildings as a complex closely aligns with a broadening 

emphasis on urban-scale interventions within heritage conservation discourse.  

The aforementioned projects collectively present challenges when undertaking seismic 

strengthening at different architectural scales (i.e. single building and multiple adjacent 

buildings) and catering for varied building uses. Parallel developments across international and 

local heritage conservation thinking should be acknowledged, following a highly active decade 

of scholarly discussion and practice during the 1970s. Whereas the first ICOMOS New Zealand 

Charter dates to 1993, the local National Committee was established and was active from 1987 

onwards.136  

Ian C. Smith combined economic, ownership, and safety considerations through a proposed 

“rational approach” for structural seismic upgrade.137 Observations of structural performance 

during earthquakes emerged as early as the period following the 1848 Marlborough earthquake 

(Mw 7.5) and the 1855 Wairarapa earthquake (Mw 8.2) where Committee reports were 

 
133 A.J. Carr, and P.J. Moss, "Impact between Buildings During Earthquakes." Bulletin of the New Zealand 

National Society for Earthquake Engineering; 27, no. 2, (1994), 107-113, 

http://www.nzsee.org.nz/db/Bulletin/Archive/27(2)0107.pdf 
134 Carr, and Moss, "Impact between Buildings during Earthquakes," 107. 

135 Cole, G L., R P. Dhakal, and F M. Turner, "Building Pounding Damage Observed in the 2011 Christchurch  

Earthquake." Earthquake Engineering & Structural Dynamics 41, no. 5, (2012), 893-913,  

https://onlinelibrary.wiley.com/doi/full/10.1002/eqe.1164  
136 Bowman, "Conservation of Historic Buildings in a Seismic Zone,” 

137 Ian C. Smith, “Our Old Buildings Can Be Safe in Earthquake." Bulletin of the New Zealand National Society  

for Earthquake Engineering; 12, no. 4, (1979), 289-291,  

http://www.nzsee.org.nz/db/Bulletin/Archive/12(4)0289.pdf 

 

http://www.nzsee.org.nz/db/Bulletin/Archive/27(2)0107.pdf
https://onlinelibrary.wiley.com/doi/full/10.1002/eqe.1164
http://www.nzsee.org.nz/db/Bulletin/Archive/12(4)0289.pdf


Seismic Assessment and Retrofit Design Literature Review and Theoretical Framework 

107 

 

produced that identified effective building design. Timber was initially preferred as a 

construction material due to satisfactory seismic performance, but declined in popularity after 

settlers recognised the threat from fire, in conjunction with a desire for masonry in the latest 

European styles. These factors resulted in a societal “lapse in memory” resulting in a prevalent 

masonry building stock. Smith also noted that the increased sophistication of strengthening and 

building requirements following the 1931 Hawke’s Bay earthquake (Mw 7.9) did not 

necessarily correspond with an equivalent safety level. Safety dramatically increased with the 

initial tying together of structural elements, but less so with each added step. The dilemma of 

“how should we strengthen” is an intriguing discussion as Smith’s suggestions correlate to 

common topics of heritage conservation debate, both at the time of publication in the late 1970s 

and today. Viewed from today’s conservation perspective, these solutions entailed varying 

degrees of removal of falling hazards, addition of new finishes, structure or building 

extensions, and demolishing portions of the historic building to reduce loads. Whereas these 

design solutions originally would have entailed high levels of disturbance to the historic 

building fabric, there is value in reflecting on the varied developments in current retrofit 

technologies that have a more sensitive approach. Another significant example highlighted by 

Smith’s list of potential interventions is the proposal to “demolish and gut the interior and build 

a new structure inside the existing skeleton”.  Reviewing this approach (known more 

commonly as ‘facadism’) from a contemporary viewpoint helps place the parallel emergence 

of these ideas across the disciplines of structural engineering and the 1970s urban or townscape 

heritage conservation movement.  

2.2.2 Earthquake as Catalyst: Legislative Implications 

New Zealand’s comparatively short recorded history of European settlement is characterised 

with references to various earthquakes that took place over the nineteenth, twentieth, and 

twenty first centuries (Figure 2.5). Key examples include the Marlborough and Wairarapa 

earthquakes of 1848 and 1855 respectively, Napier/Hawke’s Bay earthquake (1931), 

Inangahua earthquake (1968), Edgecumbe earthquake (1987), Canterbury earthquake sequence 

(2010-2011), and the Kaikōura earthquake (2016). New Zealand’s location as part of the 

Pacific belt of countries that are susceptible to earthquakes meant that common lessons on 

documenting perishable data in the aftermath, structural assessment, and seismic retrofit could 

be drawn from Chile, Japan, Philippines, Taiwan and the Solomon Islands. 
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Written accounts captured in the NZSEE Bulletin papers can be used to correlate the ongoing 

latter twentieth century seismic activity with changes to legislation and practice. Alistair 

Russell and Jason Ingham undertook a survey and classification of New Zealand’s national 

unreinforced masonry building stock in the period before and after the Canterbury earthquake 

sequence.138 The 2010 article, “Prevalence of New Zealand’s Unreinforced Masonry 

Buildings”, offers analysis of the New Zealand URM building population, distribution and 

vulnerability, as well as the relevant building codes and corresponding provisions for seismic 

upgrades to existing buildings.139 An overview of the developing New Zealand Building Code 

in relation to URM construction and major earthquakes demonstrated that URM construction 

reached a peak between the 1920s and 1930s.140 Economic decline propagated by the Great 

Depression and the Second World War then saw a general fall in the rate of construction 

between 1935 and 1955. Observations from the Hawke’s Bay earthquake confirmed the 

inability of URM buildings to cope with lateral forces, resulting in the report titled “draft 

General Building By-Law” by the Building Regulations Committee to the Parliament of New 

Zealand.141 The result was NZSS no.95 that was published by the New Zealand Standards 

Institute, but with only brief references to strengthening and alterations to existing buildings. 

The New Zealand Standard Model Building By-Law NZSS 1900 Chapter 8:1965 was the first 

legislation to prohibit the use of URM construction across ‘Zone A’, with more than one storey 

or 4.6 m eaves height being prohibited in Zone B and with more than two storeys or 7.6 m 

eaves height being prohibited in Zone C. Russell and Ingham note that URM construction was 

discouraged from 1935 onwards but was allowed in some forms after 1965 and then explicitly 

banned after 1976.142 

 
138 A.P. Russell, and J.M. Ingham, "Prevalence of New Zealand's Unreinforced Masonry Buildings," Bulletin of 

the New Zealand National Society for Earthquake Engineering; 43 no. 3, (2010), 182 – 202,  

http://www.nzsee.org.nz/db/Bulletin/Archive/43(3)0182.pdf  
139 Russell and Ingham, “Prevalence of New Zealand’s Unreinforced Masonry Buildings,”  
140 Russell, and Ingham, "Prevalence of New Zealand's Unreinforced Masonry Buildings," 182. 
141 Russell, and Ingham, "Prevalence of New Zealand's Unreinforced Masonry Buildings," 196-198. 
142 Russell, and Ingham, "Prevalence of New Zealand's Unreinforced Masonry Buildings," 196-197. 
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Figure 2.5: Timeline of key publications, against a history of major New Zealand earthquakes. 

 

 

The performance of existing buildings was addressed for the first time in Amendment 301A to 

the 1968 Municipal Corporations Act. According to the Act, local authorities could be 

categorised as earthquake risk areas and subsequently be granted powers for identifying 

earthquake prone buildings, followed by issuing mandates for owners to reduce or remove 
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hazards. Responses varied from significant activity by Wellington City Council to some 

activity in Auckland, whereas Christchurch saw a more passive approach. Developer pressures 

were also noted, recognising that the land upon which an historic building was located could 

potentially be better used with new, larger and better performing structures. Russell and Ingham 

cite earlier work by Hopkins that acknowledged criticism of the loss of historic buildings and 

the use of insensitive retrofit technologies.  

The role of the Ministry of Works and Development (MWD) over the latter half of the twentieth 

century requires specific acknowledgement, as reflected in Bulletin publications. In particular, 

the Chief Structural Engineer, Otto Glogau (1960s – 1970s), oversaw the development of 

specific seismic strengthening schemes and a tailored code titled “Guidelines for the Seismic 

Design of Public Building” (published 1965, 1968, 1970, 1976, 1985).  Whereas the Bulletin 

operated as a conduit for general dissemination of ongoing research and practice, the MWD 

led specific developments for URM structural assessment procedures and retrofit design 

solutions.  Contributions by Glogau to the Bulletin indicate noteworthy advances.  

Changes to the rules for strengthening took place within the Building Act 1991.143  Earthquake 

strengthening was limited to “buildings which are deemed earthquake prone” as a result of total 

or substantial construction in unreinforced concrete or unreinforced masonry and where the 

buildings’ ultimate load capacity will be exceeded in a moderate earthquake (were defined as 

being 50% of the magnitude of those forces prescribed in NZS 1900 Chapter 8: 1965).144  

The 2004 Building Act required all local Councils to produce an Earthquake Prone Building 

Policy with the requirement remaining that buildings must be capable of withstanding a 

moderate earthquake.145 “Moderate” was now associated with a new building and the current 

loading standard, giving rise to the ‘new building standard’ (NBS). There was no legal 

requirement specifying what level a building should be strengthened to, as the NZSEE 

guidelines recommended two-thirds NBS, and this ambiguity led to a mixture of passive and 

active policies across New Zealand. The NZSEE Guidelines (Assessment and Improvement of 

 
143 Parliamentary Counsel Office, “Building Act 1991 (1991 No 150), In Building Act 1991” New Zealand: New 

Zealand Legal Information Institute, 1991, http://www.nzlii.org/nz/legis/hist_act/ba19911991n150118/  

144 Canterbury Earthquakes Royal Commission, “Final Report; Volume 4; Earthquake-Prone Buildings,”  

Wellington: Canterbury Earthquakes Royal Commission., Accessed October 21, 2018,   

https://canterbury.royalcommission.govt.nz/Final-Report---Part-Two 

145 Parliamentary Counsel Office, “Building Act 2004,” Wellington, New Zealand,: New Zealand Government,  

(2004), http://www.legislation.govt.nz/act/public/2004/0072/latest/versions.aspx 
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the Structural Performance of Buildings in Earthquakes) considers that strengthening to two 

thirds of new building standard was a reasonable standard for reducing earthquake risk.146 

Certain terms were specifically re-examined, for example to clarify that “earthquake-prone 

buildings” are a type of “earthquake-risk buildings”, while “strengthening” was now identified 

as “improving the structural performance of”.147 The latter distinction distinguished techniques 

such as base isolation which were not “strengthening” but were methods of improving 

structural performance. Methods of assessment were also included, such as the Initial 

Evaluation Procedure (IEP). 

Glogau profiles the background to the Ministry of Works code. In the Bulletin, Glogau 

discusses primary aims of a proposed revision of the New Zealand Seismic Design Code, and 

references lessons from the 1971 San Fernando and 1968 Tokachi-oki earthquakes.148 In doing 

so, Glogau addresses determination of design earthquake effects and factors influencing 

earthquake effects on structures, small buildings, modifications for flexible soil, in addition to 

loading and load factors, and culminating with vertical and concurrent earthquake effects. 

However, the paper demonstrates a shift in emphasis to the performance of modern reinforced 

masonry construction, acknowledging the effects of infill and partition walls along with 

adequate detailing during construction.  

A chronological reading of pivotal legislative developments relating to conservation of historic 

URM buildings began with observation and documenting the effects of the Hawke’s Bay 

earthquake. Discouraging URM construction evolved into full prohibition and the introduction 

of zonings, captured in NZS 1900: 1965. Further mandate in 1968 led to the reduction or 

removal of hazards, however the concept of %NBS did not appear until the Building Act 2004. 

Yet, there was no indication as to the level to which buildings are to be strengthened.  The 

NZSEE Guidelines 2006 represented an advancement of these ideas, demonstrated by 

introducing the Initial Evaluation Procedure (IEP) and the stated aim of “improving structural 

 

146 New Zealand Society for Earthquake Engineering, “Assessment and Improvement of the Structural  

Performance of Buildings in Earthquakes; Prioritisation, Initial Evaluation, Detailed Assessment, Improvement  

Measures: Recommendations of a Nzsee Study Group on Earthquake Risk Buildings,” Accessed September 6,  

2018, http://db.nzsee.org.nz/PUBS/2006AISBEGUIDELINES_Corr_06a.pdf 
147 New Zealand Society for Earthquake Engineering, “Assessment and Improvement of the Structural 

Performance of Buildings in Earthquakes,” 14. 

148 Otto A. Glogau, "The Objective of the New Zealand Seismic Design Code." Bulletin of N.Z. Society of  

Earthquake Engineering 5, no.4 (1972), 113-127, http://www.nzsee.org.nz/db/Bulletin/Archive/05(4)0113.pdf 
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performance.” The Guidelines also advocate that existing buildings capable of withstanding 

loads correlating to two-thirds of the design earthquake are classified as being of ‘Low Risk’. 

Writers such as Robert Reitherman who highlight the role that earthquakes have played in the 

development of structural engineering, nevertheless acknowledge that there is difficulty in 

directly associating advances in thinking with a chronology of earthquakes.149 Reitherman 

instead states that such events can be a stepping stone to further technological progress. A series 

of international “beachhead earthquakes” are identified to explore the origins of modern 

earthquake engineering: Northern California, United States (1906), Reggio-Messina, Italy 

(1908), Kanto, Japan (1923), Mach (1931) and Quetta (1935) both in India-Pakistan, and 

New  Zealand’s Hawkes Bay earthquake of 1931. Reitherman’s discussion culminates with 

three key factors crucial for initiating changes:  the degree of major destruction, scope of 

development within the field of civil engineering, and political receptivity.150  

2.2.3 Lessons and Influences of International Practice 

The preceding discussion premised the trajectory of local thinking, while the final section of 

this article shifts the literary focus outward to reflect on the influence of international practices. 

The NZSEE Bulletin offered a connection to influences on the treatment of URM buildings in 

seismic zones, by publishing accounts from international conferences and reconnaissance work 

that featured lessons from the West Coast of the United States of America, Italy, Portugal, 

Japan, and the Pacific region.  

International Conferences 

Masonry construction typology profiles were presented as “three schools of design philosophy” 

(unreinforced masonry, lightly reinforced masonry, and heavily reinforced masonry) by I.L. 

Holmes of Holmes and Wood Consulting Engineers at the International Conference on 

Masonry Structural Systems.151 Holmes acknowledged the effects of zoning, overload, and 

minimum reinforcement while concluding by discouraging the use of URM construction, and 

referencing the international challenge concerning the extent and type of required 

reinforcement.  

 
149 Reitherman, Earthquakes and Engineers, Appendix. 
150 Reitherman, Earthquakes and Engineers, 217. 
151 I.L. Holmes, "Masonry Construction for Earthquakes." Bulletin of the New Zealand National Society for 

Earthquake Engineering; 1, no.1 (1960s), Unpaged, Accessed August 15, 2018, 
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A.W. Page drew attention to the architectural deployment of URM construction in Australia, 

at the “Pacific Conference on Earthquake Engineering”. Despite the difference in seismic 

hazard levels between both countries, commonalities lie in structural design, treatment, and 

management of URM structures. Whereas the South Pacific Regional Conference on 

Earthquake Engineering in 1975 did not offer much emphasis on strengthening of URM 

structures or historic buildings, the call for abstracts for the 1979 Conference reflected a 

burgeoning international shift in research and practice thinking. Key themes included 

“Strengthening for Earthquake Risk Structures, and Repair of Earthquake Damaged 

Structures” along with “Architectural Aspects, Behaviour of Non-Structural Components, 

Mechanical and Buildings Services Aspects”. Glogau’s closing address identified a lack of 

research regarding the economics of earthquake engineering and effectiveness of strengthening 

methods. Glogau emphasised the need to evaluate existing buildings, along with the 

corresponding methods of strengthening needed but focusing on modern buildings with a 

longer economic return than older brick masonry buildings.  

The 1981 Conference on Large Earthquakes held around the 50th anniversary of the Napier 

earthquake, invited transdisciplinary contributions from geologists, engineers, architects, 

sociologists, insurers, and builders, reflecting themes such as “Mitigation of Earthquake Risk 

(counter measures and rehabilitation and reconstruction)”. Guest speakers brought experiences 

from Poland, Skopje, Managua, Montenegro, and El-Asnam. The 7th European Conference on 

Earthquake Engineering in 1982 offered some attention to the strengthening and conservation 

of historic buildings or URM structures, in the featured session for “Repairing and 

Strengthening of Structures and Monuments”, as one out of over ten sessions in total. The 11th 

World Conference on Earthquake Engineering in 1996 however included dedicated sessions 

on “Architectural Heritage, Hazard and Socioeconomic Issues”, “Rehabilitation of Structures”, 

“Rehabilitation of Buildings”, “Historic Buildings”, and “Reconstruction”. New Zealand’s 

Tom Paulay gave the keynote address, as the President of the International Association for 

Earthquake Engineering (I.A.E.E.).  

Engagement with International Organisations 

New Zealand’s engagement within international organisations bore lessons for seismic 

upgrades and treatment of the local building stock. Otto Glogau reported the establishment of 

the I.A.E.E. at the second world conference on earthquake engineering (WCEE) in Japan 
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1960.152 New Zealand joined Chile, India, Japan, Portugal, U.K., U.S.A., and the U.S.S.R. 

Interdisciplinary collaboration is also evident, as one role of the Association was to advise 

UNESCO on seismic issues. The Bulletin accordingly also contains single papers submitted by 

international contributors that offered commentary on ongoing projects, and within an 

interdisciplinary context. One example is the contribution made by Rohit Jigyasu on the subject 

of post-earthquake rehabilitation in the Marathwada Region, India, detailing the impacts on 

cultural heritage in earthquake regions.153  

New Zealand Reconnaissance Efforts 

New Zealand writers foreground the post-earthquake environment and the emergence of 

seismic retrofit technologies within the Bulletin papers. Key examples include Falconer’s paper 

concerning the reconstruction within Agadir, Morocco following an earthquake in 1960, while 

other reports from major earthquakes are also included such as the Peruvian earthquake disaster 

of 31 May (Table 2.2).154 Repair and strengthening are addressed as lessons from recent 

earthquakes such as the 1968 and 1970 earthquakes in Manila, Philippines.155 An earthquake 

reconnaissance team scheme was initially established in 1974, and organised by J.P. Hollings, 

later published in 1982 with a scope that laid out the aims and facilitation of reconnaissance 

work.  

 

 

 

152 O.A. Glogau, "The Role of the International Association for Earthquake Engineering (I.A.E.E.)," Bulletin of  

the New Zealand National Society for Earthquake Engineering; 3 (1):1-2,  Accessed September 21, 2018,  

http://www.nzsee.org.nz/db/Bulletin/Archive/03(1)0001.pdf 
153 Rohit Jigyasu, "From Natural to Cultural Disaster: Consequences of the Post-Earthquake Rehabilitation 

Process on the Cultural Heritage in Marathwada Region, India." Bulletin of the New Zealand National Society for 

Earthquake Engineering; 34, no.3, (2001), 237-242, http://www.nzsee.org.nz/db/Bulletin/Archive/03(1)0001.pdf 

154 See: B.H. Falconer, "Agadir, Morocco, Reconstruction Work Six Years after the Earthquake of February  

1960," Bulletin of the New Zealand National Society for Earthquake Engineering; 1, no. 2 72-91, Accessed  

September 21, 2018, http://www.nzsee.org.nz/db/Bulletin/Archive/01(2)0072.pdf and NZSEE,"The Peruvian  

Earthquake Disaster," Bulletin of the New Zealand National Society for Earthquake Engineering; 3, no.2 (1960),  

84-88, Accessed September 21, 2018, http://www.nzsee.org.nz/db/Bulletin/Archive/03(2)0084.pdf 

155 R.I. Skinner, R.I., "Design Lessons from Recent Destructive Earthquakes." Bulletin of the New Zealand  

National Society for Earthquake Engineering; 4, no.2 (c. 1971), 234-242, Accessed September 21, 2018,  

http://www.nzsee.org.nz/db/Bulletin/Archive/04(2)0234.pdf 

 

http://www.nzsee.org.nz/db/Bulletin/Archive/03(1)0001.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/03(1)0001.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/01(2)0072.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/03(2)0084.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/04(2)0234.pdf
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TABLE 2.2: LESSONS FROM MAJOR NEW ZEALAND  

RECONNAISSANCE MISSIONS 

YEAR NAME/LOCATION GENERAL LESSONS 

1960 Agadir Earthquake General Reporting 

 

1970 Peruvian Earthquake General Reporting 

 

1985 (San Antonio) Chile Performance: adobe/URM, unless tying back of 

walls; Poor workmanship/   detailing  
 

1985 Mexico Instrument NZ buildings ; Civil Defence concerns 

1989 Lorna Prieta  Vulnerability of URM and Reinforced Masonry; 

Civil Defence considerations; Emergency response 

of engineers 

 

1995 Kobe Assessing older building; Strategic urban planning; 

Disaster preparedness  

 

1999 

 

Chi-Chi, Taiwan 

 

 

Geographic/geological/population size similarity; 

Emphasis on specific construction typologies; 

Emergency response 

1999 Marmara Sea Earthquake Emergency response and coordination of resources 

2001 Nisqually Similarity of brick masonry; Some damage despite 

retrofitting; Restraining parapets and appendages 

 

2002 Mt. Etna (volcanic eruption) Identification of various natural hazard threat; 

Community disaster risk management 

 

2004 Great Sumatra-Andaman 

earthquake and tsunami 

Shared vulnerability of coastal communities; Town 

planning /emergency management requirements 

 

2005 Pakistan Prevalence/ vulnerability URM buildings; Low 

levels of retrofit/seismic resistance  

 

2007 Pisco Comparison of ground shaking levels; Variable 

performance URM  

 

2009 Abruzzo, Italy Emphasis on confined masonry building damage 

for NZ/Australia; Emergency response role 

(engineers and architects) 

 

2014 Napa, California Comparisons URM building stock e.g. lack of 

cavity construction, reduced parapet height; 

Active/passive approach to mitigation 

 

 

Field observations such as that from the Chilean earthquake of 1985 included a brief 

commentary on the seismic response of adobe and URM construction.156 These buildings were 

 

156 See: D.J. Dowrick, "Preliminary Field Observations of the Chilean Earthquake of 3 March 1985." Bulletin of the  

New  Zealand National Society for Earthquake Engineering; 18, no.2 (1985), 119-127, Accessed September 22, 2018,  
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noted as being the worst affected, leaving many people homeless. The 19th century Basilica del 

Salvador in Santiago sustained further damage, following previous damage in the 1906 

earthquake. Important field observations were also made during the earthquake in Loma Prieta 

California in October 17, 1989.157 The Report contained descriptions of damage suffered by 

historic structures, unreinforced masonry buildings, followed by a short comment on the 

performance of strengthened buildings. The aftermath of Japan’s Kobe earthquake in 1995 also 

offered important insight.158  

Reconnaissance reports were also produced for the Mexico earthquake (1985), Chi-Chi Taiwan 

earthquake (September 1999), Nisqually earthquake (February 2001), the Great Sumatra-

Andaman earthquake and tsunami (December 2004), Pakistan earthquake (2005), Pisco 

earthquake (August 2, Abruzzo earthquake (2009) as well as to Mt. Etna following the 2002 

volcanic eruption, and the Marmara Sea earthquake (1999).159 Reported findings included 

 

http://www.nzsee.org.nz/db/Bulletin/Archive/18(2)0119.pdf and I.N. Connor, "The San Antonio, Chile,  

Earthquake of 3 March 1985." Bulletin of the New Zealand National Society for Earthquake Engineering; 18,  

no.2 (1985), 128 – 138, Accessed September 22, 2018,  

http://www.nzsee.org.nz/db/Bulletin/Archive/18(2)0128.pdf 

157 R.B.Shepard, P.R. Wood, J.B. Berrill, N.R. Gillon, P.J. North, A.K. Perry, and D.P. Bent, "The Loma Prieta,  

California, Earthquake of October 17, 1989, Report of the Nzsee Reconnaissance Team." Bulletin of the New  

Zealand National Society for Earthquake Engineering; 23, no.1 (1990), 1-78, Accessed September 25, 2018,  

http://www.nzsee.org.nz/db/Bulletin/Archive/23(1)0001.pdf 

158 R. Park, I.J. Billings, G.C. Clifton, J. Cousins, A. Filiatrault, D.N. Jennings, L.C.P. Jones, N.D. Perrin, S.L.  

Rooney, J. Sinclair, D.D. Spurr, H. Tanaka, and G. Walker, "The Hyogo-Ken Nanbu Earthquake (the Great  

Hanshin Earthquake) of 17 January 1995," Bulletin of the New Zealand National Society for Earthquake  

Engineering; 28, no. 1, (1995), 1-98, Accessed September 25, 2018,  

http://www.nzsee.org.nz/db/Bulletin/Archive/28(1)0001.pdf 

159 See: The New Zealand Reconnaisance Team, "The September 1985 Mexico Earthquake: Preliminary Report  

of the New Zealand Reconnaissance Team." Bulletin of the New Zealand National Society for Earthquake  

Engineering; 18, no.4, (1985), 291-312, Accessed September 25, 2018, 

http://www.nzsee.org.nz/db/Bulletin/Archive/18(4)0291.pdf, New Zealand Reconnaissance Team,"The  

September 1985 Mexico Earthquakes: Final Report of the New Zealand Reconnaissance Team,"  

Bulletin of the New Zealand National Society for Earthquake Engineering; 21, no.1, (1988), 3 – 96, Accessed  

September 25, 2018, http://www.nzsee.org.nz/db/Bulletin/Archive/21(1)0003.pdf, D.R.Brunson, R.A. Davey,  

C.J. Graham, G.K. Sidwell, P. Villamor, R.H. White, and J.X. Zhao, "The Chi-Chi, Taiwan Earthquake of 21  

September 1999." Bulletin of the New Zealand National Society for Earthquake Engineering; 33, no. 2 (2000),  

105-167, Accessed September 25, 2018, http://www.nzsee.org.nz/db/Bulletin/Archive/33(2)0105.pdf, D.  

Beetham, G. Beattie, B. Earl, and D. Duncan. 2001. "Nz  

http://www.nzsee.org.nz/db/Bulletin/Archive/18(2)0119.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/18(2)0128.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/23(1)0001.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/28(1)0001.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/18(4)0291.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/21(1)0003.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/33(2)0105.pdf
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commentary on seismic data, building structures, social and economic impacts, emergency 

management, response of engineers and scientists (including damage assessment, building 

safety inspections), and learnings for New Zealand. A more broad scope document is that 

produced by Charleson and G.D. Fyfe, comprising a review of 29 earthquake reconnaissance 

reports from developing countries between 1990-1998.160 The 2014 South Napa earthquake in 

California, United States served as a highly relevant example for New Zealand.161 The authors 

draw parallels between the damage experienced in New Zealand from previous earthquakes 

and note that the levels of seismic retrofit could serve as a benchmark for New Zealand.  

 

Society for Earthquake Engineering Reconnaissance Team to Seattle, USA: The February 28, 2001 Nisqually  

Earthquake." Bulletin of the New Zealand National Society for Earthquake Engineering; 34, no.4 (2001), 253 

275, Accessed September 25, 2018,  http://www.nzsee.org.nz/db/Bulletin/Archive/34(4)0253.pdf,  Bell, R., H.  

Cowan, E. Dalziell, N. Evans, M. O'Leary, B. Rush, and L. Yule, "Survey of Impacts on the Adaman Coast,  

Southern Thailand Following the Great Sumatra- Andaman Earthquake and Tsunami of December 26, 2004, 

Bulletin of the New Zealand National Society for Earthquake Engineering; 38 no. 3, (2005), 123-148, Accessed  

September 25, 2018, http://www.nzsee.org.nz/db/Bulletin/Archive/38(3)0123.pdf, J.K. Bothara, and K.M.O.  

Hiçyılmaz, "General Observations of Building Behaviour During the 8th October 2005 Pakistan Earthquake."  

Bulletin of the New Zealand National Society for Earthquake Engineering; 41 ,no.4 (2008), 209-233, Accessed  

September 25, 2018, http://www.nzsee.org.nz/db/Bulletin/Archive/41(4)0209.pdf, D.C.Hopkins, D. Bell, R.  

Benites, J. Burr, C. Hamilton, and R. Kotze, "The Pisco (Peru) Earthquake of 15 August 2007, Nzsee  

Reconnaissance Report, June 2008." Bulletin of the New Zealand National Society for Earthquake Engineering;  

41, no.3, (2008), 109-192, Accessed September 25, 2018,  

http://www.nzsee.org.nz/db/Bulletin/Archive/41(3)0109.pdf, C. Oyarzo-Vera, and M. Griffith, "The M 6.3  

Abruzzo (Italy) Earthquake of April 6th, 2009: On Site Observations," Bulletin of the New Zealand National  

Society for Earthquake Engineering; 42, no.4 (2009), 302-307, Accessed September 25, 2018,  

http://www.nzsee.org.nz/db/Bulletin/Archive/42(4)0302.pdf, S.T. Barnard, "Results of a Reconnaissance Trip to  

Mt. Etna, Italy: The Effects of the 2002 Eruption of Etna on the Province of Catania." Bulletin of the New Zealand  

National Society for Earthquake Engineering; 37, no.2 (2004), 47-61,  

http://www.nzsee.org.nz/db/Bulletin/Archive/37(2)0047.pdf, R.D. Sharpe,  D. Bradshaw, N. Brown, Dissen van  

R., D. Kirkcaldie, K.J. McManus, T. Pham, and C. Stevenson, "Maramara Sea Earthquake  

Reconnaissance Report." Bulletin of the New Zealand National Society for Earthquake Engineering; 33, no.2  

(2000), 65-104,  Accessed September 25, 2018, http://www.nzsee.org.nz/db/Bulletin/Archive/33(2)0065.pdf,  
160 A.W. Charleson, and G.D. Fyfe, "Earthquake Building Damage in Developing Countries: A Review of Recent 

Reconnaissance Reports," Bulletin of the New Zealand National Society for Earthquake Engineering; 34, no.2, 

(2001), 158-163, Accessed September 25, 2018, http://www.nzsee.org.nz/db/Bulletin/Archive/34(2)0158.pdf 

161 B. Galloway, and J.M. Ingham, "The 2014 South Napa Earthquake and Its Relevance for New Zealand,"  

Bulletin of the New Zealand National Society for Earthquake Engineering; 48, no.1 (2015), 1-30,  

http://www.nzsee.org.nz/db/Bulletin/Archive/48(1)0001.pdf,  

 

http://www.nzsee.org.nz/db/Bulletin/Archive/34(4)0253.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/38(3)0123.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/41(4)0209.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/41(3)0109.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/42(4)0302.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/37(2)0047.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/33(2)0065.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/34(2)0158.pdf
http://www.nzsee.org.nz/db/Bulletin/Archive/48(1)0001.pdf
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Section Conclusion 

The preceding fifty years from the mid-twentieth century to the present day, have borne witness 

to the emergence and development of trends in structural seismic upgrade and conservation of 

URM buildings in New Zealand. Using the archived NZSEE Bulletins as a literary lens 

highlighted three overarching themes being: early design responses, significant legislative 

changes, and the lessons gained from New Zealand’s engagement within international circles. 

The Canterbury earthquake sequence and the earthquakes that followed, provided fresh 

impetus for reflecting on the trajectory of current thinking to address the treatment of local 

built heritage. 

The  trends underpinning current practice and research can be classified as technical, and non-

technical being philosophical shifts in seismic design and architectural heritage conservation. 

Early twentieth century voices of architect C.R. Ford and engineer Samuel Irwin Crookes were 

amongst the first to locally compile, publish, and disseminate specific guidance. These semi-

technical works contained interdisciplinary contributions that persist as prevalent subjects of 

discussion in current structural engineering and architecture practice, as types of assessment 

and mitigation, along with addressing the dangers of unsecured towers, gables, and parapets.  

Today’s hierarchy of seismic strengthening intervention that begins with securing falling 

hazards, out-of-plane, and finally in-plane behaviour can be traced to a lineage of ideas 

introduced by Ford and Crookes, that underwent development during the 1970s and 1980s. 

While no official seismic strengthening code was produced, practitioners such as J.P. Hollings, 

William Toomath, Ian C. Smith, Adam Thornton, Ian Bowman, and David Hopkins advocated 

the cultural value and possible approaches for mitigating risk to historic unreinforced buildings. 

Key challenges for consideration included the application of modern guidelines to historic 

structures, as well as structural, aesthetic, and material compatibility of connections between 

old and new building fabric. The NZSEE papers from this period revealed that practitioners 

confronted dilemmas of accepting a greater level of risk, designing to a moderate structural 

capacity, and selective demolition or restricting building use. Significant heritage conservation 

concerns such as the employment of a facadist approach along with post-disaster emergency 

structural measures are raised by Ian Bowman, and coincided with an international urban 

conservation movement. The philosophical queries were tested through a number of profiled 

seismic upgrading schemes that took place from the early 1980s onwards. The adoption of 

various technologies in turn raised interesting heritage conundrums, such as the placement of 
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additional bracing for structural consolidation, and the use of lightweight replica 

ornamentation. A number of projects adopted technologies in mainstream practice where 

unintended effects have since arisen, particularly through the visual impact of the use of 

sprayed concrete facings to original building surfaces.  

Such ideas were also propelled by continuing earthquakes and resulting legislative measures. 

Observation from the Hawke’s Bay earthquake informed the earliest By-Laws, whereas 

subsequent iterations incrementally developed to discuss performance, assessment and 

eventually retrofit. The treatment of historic buildings arose in response to evolving heritage 

conservation discourse, as well as pressures from developers. Initial concepts of removal and 

reduction of dangers have now expanded to reference various building types, in conjunction 

with specific technologies to improve structural performance. Much of the early work was 

carried out by the Ministry of Works and Development, under the oversight of Otto Glogau, 

some of which is captured within the NZSEE Bulletins. Authors such as Reitherman conclude 

that legislative change takes primarily in response to key factors being the degree of major 

destruction, scope of civil engineering technologies, and political will.  

Simultaneous to the local technological, political, and societal trends outlined above, New 

Zealand practice also reflected discussions taking place internationally. Participation at 

conferences, within international organisations such as the I.A.E.E, and during reconnaissance 

missions were key factors. Documented similarity of building stock allowed parallels to be 

drawn between seismic data, emergency management, damage assessment, and overall disaster 

preparedness. A key topic of increasing interest within engineering and architectural 

discussions, is the concept of reversibility.  Whereas the principles of compatibility, minimal 

intervention, and authenticity are in part identified and addressed over the past fifty years, 

practical techniques and the rationale of reversibility is yet to gain momentum, and can draw 

from its European origins.  

[End Excerpt] 

2.3 Current Studies and Practice in New Zealand 

2.3.1 Architectural Heritage Considerations for Contemporary Seismic Retrofit  

Section 2.3.1 foregrounds the scope of local discourse in relation to architectural heritage 

considerations for contemporary schemes of seismic retrofit in New Zealand. Ian Bowman 

establishes primary influences on the quality of local bricks, such as historic manufacturing 
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processes and eventual standardisation, that are responsible for the conservation challenges 

faced today in Historic Brick Structures (c.1992).162 The publication is significant as an early 

local example of technical guidance, aimed at building owners.163 Published within the New 

Zealand Historic Places Trust Heritage Guidelines series, Bowman’s and Lou Robinson’s 

Guidelines for Earthquake Strengthening covers general earthquake strengthening including 

URM.164 Factors such as suggested threshold and strengthening levels, establishment of 

intrinsic resistance, means of strengthening and location for additional strengthening or 

installation of new structures highlight key seismic considerations which could inform a more 

comprehensive discussion targeted at building professionals as opposed to building owners 

alone.165 This publication was preceded by Bowman’s M.A. thesis “Conservation in a Seismic 

Zone” (1985) completed at the University of York. 

More recently, Heritage New Zealand has published Historic Heritage Research Paper No. 1: 

Toward Improved National and Local Action on Earthquake-Prone Heritage Buildings (c. 

2007) tackling the specific issue of seismic strengthening of historic buildings.166 Comprising 

relevant local and international guidelines, the document presents a broad survey of literature 

from other seismic regions such as the United States and Italy.167 Management and seismic 

strengthening of built heritage properties are addressed through building codes, rehabilitation 

provisions, guidelines for seismic retrofit, along with general manuals for disaster risk 

management.168 Despite offering a compressive introduction to seismic management of 

heritage buildings, the publication date of 2007 renders certain legislative aspects outdated. 

 
162 Ian Bowman, Conservation Bulletin 2; Historic Brick Structures (Wellington: New Zealand Historic Places 

Trust, c.1992), 1-7. 
163 Bowman, Conservation Bulletin 2, 1-7. 
164 Lou Robinson, Ian Bowman and New Zealand Historic Places Trust. Guidelines for Earthquake Strengthening 

(Wellington N.Z.: New Zealand Historic Places Trust c 2000), 1-13. 

165 Bowman and Robinson. “Guidelines for Earthquake Strengthening,” 2-7: Beginning with the significance of 

conservation, followed by preliminary considerations such as emergency measures and legal requirements 

reiterate the myriad factors that remain intrinsic to any preservation project. 
166 Robert McLean, Historic Heritage Research Paper No. 1; Toward Improved National and Local Action on 

Earthquake-Prone Heritage Buildings (2009 Report), (Wellington: New Zealand Historic Places Trust, 2009), 1-

75.    
167 McLean, Historic Heritage Research Paper No. 1; Toward Improved National and Local Action on 

Earthquake-Prone Heritage Buildings, 6-24. 
168 McLean, Historic Heritage Research Paper No. 1; Toward Improved National and Local Action on 

Earthquake-Prone Heritage Buildings: Specific guidance is sought from documents such as Building Act 2004, 

Civil Defence Emergency Management Act 2002, Territorial Authority Earthquake- Prone Buildings Policy 

Approaches: Section 131 of the Building Act 2004 and Policy Guidance for Territorial Authorities 
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Targeting local authorities, property owners and other relevant stakeholders within the 

architectural heritage conservation process, the Sustainable Management of Historic Heritage, 

series published by Heritage New Zealand, offers guidance on conservation procedures.169 

Taking the form of guidelines, discussion papers and information sheets, the scope of each 

document varies in relation to best practice provisions.170 Relevant titles include Guide No.9 

(Earthquake-Prone Policies Prepared under the Building Act 2004 ), Discussion Papers No. 2 

Assessment of Effects on the Historic Environment), 4 ( Urban Design), 6 (Heritage at Risk: 

Addressing the Issue of Demolition by Neglect of Historic Heritage in New Zealand ), and 

Information Sheets 12  (Alterations and Additions to Historic Buildings), 16 (Assessing 

Impacts on Surroundings Associated with Historic Heritage) and 17 (Assessing Impacts on 

Historic Areas). The topics include heritage impact assessment guidelines for historic 

structures and historic areas along with earthquake prone building policies.171 The majority of 

these resources feature a publication date of 2007.172 

The guidance offered by New Zealand’s various territorial authorities or local councils may 

also be reviewed across shared discussion categories of earthquake risk, seismic performance 

measurements, and timeframes to complete required strengthening works. For example, the 

stance taken by Auckland Council can be found within the Earthquake Prone, Dangerous and 

Insanitary Buildings Policy, 2011-2016.173  This document applies to commercial or residential 

buildings of two or more storeys that contain three or more household units.174  Hence, the 

policy covers the identification of earthquake-prone buildings (EPB) across the region, along 

 
169 “Sustainable Management of Historic Heritage Guidance series,” Heritage New Zealand, February 18, 2017, 

http://www.heritage.org.nz/resources/sustainable-management-guides  
170 “Sustainable Management of Historic Heritage Guidance series,” Heritage New Zealand, February 18, 2017, 

http://www.heritage.org.nz/resources/sustainable-management-guides  
171 Topics covered include heritage provisions for earthquake-prone buildings, repairing historic brickwork after 

an earthquake, assessment of effects on the environment, urban design and historic heritage, demolition by 

neglect, alterations and additions to historic buildings and assessing the impacts on historic areas. 
172 “Sustainable Management of Historic Heritage Guidance series,” Heritage New Zealand, February 18, 2017, 

http://www.heritage.org.nz/resources/sustainable-management-guides  
173 “Summary of the Auckland Council Earthquake-Prone, Dangerous and Insanitary Buildings Policy 2011-

2016” Auckland Council, accessed January 27, 2017 

http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanit

arybuildingspolicy/Documents/earthquakepolicysummary.pdf and 

“Frequently Asked Questions: Earthquake-Prone Buildings.” Auckland Council, accessed January 27, 2017 

http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanit

arybuildingspolicy/Documents/faqearthquake-pronebuildings.pdf and ‘Auckland Council Guide: Earthquake-

Prone Buildings’ Auckland Council, accessed January 27,2017 

http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanit

arybuildingspolicy/Documents/interimguideonearthquakepronebuildingsfortheaucklandcouncilregion.pdf 

174 “Summary of the Auckland Council Earthquake-Prone, and Insanitary Buildings Policy 2011-2016,” 

http://www.heritage.org.nz/resources/sustainable-management-guides
http://www.heritage.org.nz/resources/sustainable-management-guides
http://www.heritage.org.nz/resources/sustainable-management-guides
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanitarybuildingspolicy/Documents/earthquakepolicysummary.pdf
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanitarybuildingspolicy/Documents/earthquakepolicysummary.pdf
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanitarybuildingspolicy/Documents/faqearthquake-pronebuildings.pdf
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanitarybuildingspolicy/Documents/faqearthquake-pronebuildings.pdf
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanitarybuildingspolicy/Documents/interimguideonearthquakepronebuildingsfortheaucklandcouncilregion.pdf
http://www.aucklandcouncil.govt.nz/EN/planspoliciesprojects/councilpolicies/earthquakepronedangerousinsanitarybuildingspolicy/Documents/interimguideonearthquakepronebuildingsfortheaucklandcouncilregion.pdf
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with mitigation actions and the management of heritage buildings.175 The role of the council 

within such projects is also outlined.176  Similarly, Wellington City Council’s Earthquake 

Prone Buildings Policy also included assessment, required strengthening levels, maximum 

timeframe, demolition and change of use as key components, of which heritage buildings are 

one category.177 These policies apply to all building types, except residential.178 The revised 

Earthquake-Prone, Dangerous and Insanitary Buildings Policy adopted 2010 by the 

Christchurch City Council requires strengthening to 67% of Code, however also presents 

timeframes for strengthening buildings of different levels of importance, and the definition of 

significant alteration.179 The policy also offers advice concerning buildings which were not 

affected by the 2010 earthquake, but are less than 34% of Code.180 Key changes are those 

implemented by the Building (Earthquake-prone Buildings) Amendment Act 2016 (the 

Amendment Act).181 The Amendment Act contains changes to the processes for the 

identification and remediation of the earthquake-prone buildings under the Building Act 

2004.182 Affected stakeholders include building owners, territorial authorities, engineers, 

building users, and communities, and the main changes are based on generating a nationally 

consistent framework, focusing on buildings and areas most at risk, to achieve a better balance 

between safety and seismic requirements with impacts on heritage.183 It is important to note 

 
175 Heritage buildings are defined as: “structures scheduled in a district plan”, “buildings forming part of a 

conservation area or special character zone as identified within a district plan”, “buildings or structures as 

registered under the Historical Places Act 1993”, “buildings or structures constructed before 1900” “EPB are those 

whose ultimate capacity will be exceeded in a moderate earthquake and would be likely to collapse causing injury 

or death, or damage to any other property.” 
176 Defined as “work with owners to develop a mutually acceptable way forward; make a special effort to meet 

heritage objectives and may include use of dispensations and waivers to avoid forcing work that may have a 

significant negative impact on heritage places; advocate seismic strengthening work and techniques that respect 

and protect the heritage.” 
177“Earthquake-Prone Buildings Policy.” Wellington City Council, accessed January 27, 2017. 

http://wellington.govt.nz/services/rates-and-property/earthquake-prone-buildings/role-of-local-and-central-

government/earthquake-prone-buildings-policy  
178 “Earthquake-Prone Buildings Policy,” 
179  Earthquake-Prone, Dangerous & Insanitary Buildings Policy,” Christchurch City Council, January 27, 2017  

https://www.ccc.govt.nz/the-council/plans-strategies-policies-and-bylaws/policies/building-and-planning-

policies/earthquake-prone-dangerous-and-insanitary-buildings-policy/ 
180 “Earthquake-Prone, Dangerous & Insanitary Buildings Policy,”  
181 “New Framework for Managing Earthquake-Prone Buildings,” Building Performance: Ministry of Business, 

Innovation and Employment, February 7, 2017, https://www.building.govt.nz/managing-buildings/earthquake-

prone-buildings-policy-framework/new-framework-for-managing-earthquake-prone-buildings/#jumpto-key-

changes-__2013-at-a-glance  and “Building (Earthquake-Prone Buildings) Amendment Act 2016,” New Zealand 

Legislation; Parliamentary Counsel Office, February 7, 2017, 

http://www.legislation.govt.nz/act/public/2016/0022/latest/DLM5616102.html  
182 “New Framework for Managing Earthquake-Prone Buildings,” 
183 “New Framework for Managing Earthquake-Prone Buildings,” 

http://wellington.govt.nz/services/rates-and-property/earthquake-prone-buildings/role-of-local-and-central-government/earthquake-prone-buildings-policy
http://wellington.govt.nz/services/rates-and-property/earthquake-prone-buildings/role-of-local-and-central-government/earthquake-prone-buildings-policy
https://www.ccc.govt.nz/the-council/plans-strategies-policies-and-bylaws/policies/building-and-planning-policies/earthquake-prone-dangerous-and-insanitary-buildings-policy/
https://www.ccc.govt.nz/the-council/plans-strategies-policies-and-bylaws/policies/building-and-planning-policies/earthquake-prone-dangerous-and-insanitary-buildings-policy/
https://www.building.govt.nz/managing-buildings/earthquake-prone-buildings-policy-framework/new-framework-for-managing-earthquake-prone-buildings/#jumpto-key-changes-__2013-at-a-glance
https://www.building.govt.nz/managing-buildings/earthquake-prone-buildings-policy-framework/new-framework-for-managing-earthquake-prone-buildings/#jumpto-key-changes-__2013-at-a-glance
https://www.building.govt.nz/managing-buildings/earthquake-prone-buildings-policy-framework/new-framework-for-managing-earthquake-prone-buildings/#jumpto-key-changes-__2013-at-a-glance
http://www.legislation.govt.nz/act/public/2016/0022/latest/DLM5616102.html
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that many territorial authorities are currently in the process of updating their policies and 

guidelines, in accordance with the nationwide legislative changes in 2016. 

2.3.3 Interdisciplinary Seismic Upgrading Research 

Research undertaken by Jason Ingham offers invaluable insight from the field of structural 

engineering, while highlighting potential shared subjects of discussion with the architectural 

heritage conservation industry. While the collected data stems from the engineering context, 

prospective applications of a precinct approach to seismic retrofitting become evident. 

Foundation documents for recent research are the reports compiled by Ingham and Michael 

Griffith for the Canterbury Earthquakes Royal Commission. The following discussion 

considers associated studies undertaken by both authors before and after the Canterbury 

earthquake sequence.  

Studies concerning the architectural characterisation of the New Zealand URM building stock, 

prior to 2010 classify buildings into defined typologies. As mentioned in the thesis introduction 

and in Section 2.2.2 of this chapter, Ingham and A.P. Russell seek to classify the national 

building stock of URM buildings into seven typologies, as the first step toward the development 

of retrofit solutions.184 Ingham and Russell were also contributing authors in the earlier 

“Assessment of the Material Properties of New Zealand's Unreinforced Masonry Building 

Stock” (2007), establishing aspects of the general architectural context.185 The premise 

acknowledges the significance of this typology as an important portion of national built 

heritage, and the consequent need for further investigation into the development of retrofitting 

solutions.186 In summary, unreinforced clay brick masonry served as the main construction 

 
184 A.P. Russell and Jason Ingham, “Architectural Characterisation and Prevalence of New Zealand's Unreinforced 

Masonry Building Stock’,” Proceedings of the 2008 NZSEE Conference, April 11-13, 2008 (Wairakei, New 

Zealand, 2008), 36. http://www.nzsee.org.nz/db/2008/Paper36.pdf. Also See: Alistair Russell and Jason Ingham, 

“Trends in the Architectural Characterisation of Unreinforced Masonry in New Zealand”, Proceedings of the 14th 

International Brick and Block Masonry Conference, February 17- 20, 2008 (Sydney, Australia, 2008): The 

identified typologies include Type A One Storey Isolated Buildings, Typology B One Storey Row Buildings, 

Typology C Two Storey Isolated Buildings, Typology D Two Storey Row Buildings, Typology E Three Storey + 

Isolated Buildings, Typology F Three + Storey Row Buildings and Typology G Institutional and Religious 

Buildings, 1-10. 

https://www.researchgate.net/publication/260401642_TRENDS_IN_THE_ARCHITECTURAL_CHARACTER

ISATION_OF_UNREINFORCED_MASONRY_IN_NEW_ZEALAND 
185 Alistair Russell, Hamid Mahmood and Jason Ingham, “Assessment of the Material Properties of New 

Zealand's Unreinforced Masonry Building Stock,” in Proceedings from the Third International Conference on 

Structural Engineering, Mechanics and Computation, September 10-September 12, ed. A. Zingone (Cape Town, 

South Africa, 2007), 1623-

1628,https://www.researchgate.net/profile/Jason_Ingham/publication/242304927_Assessment_of_the_material_

properties_of_New_Zealand's_unreinforced_masonry_building_stock/links/542337960cf238c6ea6e3552.pdf 
186 The commentary also covers the history of New Zealand URM building, major earthquakes (Wairarapa (1855), 

Murchison (1929) and Napier (1931)).   

http://www.nzsee.org.nz/db/2008/Paper36.pdf
https://www.researchgate.net/publication/260401642_TRENDS_IN_THE_ARCHITECTURAL_CHARACTERISATION_OF_UNREINFORCED_MASONRY_IN_NEW_ZEALAND
https://www.researchgate.net/publication/260401642_TRENDS_IN_THE_ARCHITECTURAL_CHARACTERISATION_OF_UNREINFORCED_MASONRY_IN_NEW_ZEALAND
https://www.researchgate.net/profile/Jason_Ingham/publication/242304927_Assessment_of_the_material_properties_of_New_Zealand's_unreinforced_masonry_building_stock/links/542337960cf238c6ea6e3552.pdf
https://www.researchgate.net/profile/Jason_Ingham/publication/242304927_Assessment_of_the_material_properties_of_New_Zealand's_unreinforced_masonry_building_stock/links/542337960cf238c6ea6e3552.pdf
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material for all non-residential structures until the Napier/Hawkes Bay Earthquake of 1931.187 

Following the Canterbury earthquake sequence, Ingham contributed to “The Demise of the 

URM Building Stock in Christchurch during the 2010-2011 Canterbury Earthquake Sequence” 

(2014).188 Of especial relevance to this thesis, is the discussion concerning the hazard posed to 

occupants and pedestrians.189 The authors establish specific material properties such as mortar 

condition (compared with brick splitting), as well as typical failure modes and damage patterns 

(chimneys, parapets, gable end walls, awnings and anchorages) along with the benefits and 

success of various seismic retrofits. Overall, the majority of the fatalities caused by damage to 

URM buildings, were to pedestrians, those in neighbouring buildings or vehicles and those 

running from the URM properties.190  

Further to the above papers, the proliferation of completed PhD theses since the Canterbury 

earthquakes especially at the University of Auckland require acknowledgment, many of which 

were completed with Ingham’s supervision. Common topics include specific strengthening 

techniques for retrofit, assessment of wall-diaphragm connections, damage identification, 

retrofit using reinforced polymer materials and strengthening using “Engineered Cementitious 

Composite” (ECC) (fibre-reinforced) shotcrete.191 Two additional examples areas 

“Characterisation and Seismic Assessment of Unreinforced Masonry Buildings” and “Material 

 
187 Russell and Ingham, “Prevalence of New Zealand’s Unreinforced Masonry Buildings,” Bulletin of the New 

Zealand Society for Earthquake Engineering 43, no. 3 (2010): 199. 

http://www.nzsee.org.nz/db/Bulletin/Archive/43(3)0182.pdf 
188 Lisa Moon, Dymtro Dizhur, Ilaria Senaldi, Hossein Derakshan, Michael Griffith, Guido Magenes and Jason 

Ingham, “The Demise of the URM Building Stock in Christchurch during the 2010-2011 Canterbury Earthquake 

Sequence,” Earthquake Spectra 30, no, 1 (2014): 253-276. doi: http://dx.doi.org/10.1193/022113EQS044M 
189 Moon, Dizhur, Senaldi, Derakshan, Griffith Magenes and Ingham, “The Demise of the URM Building Stock 

in Christchurch during the 2010-2011 Canterbury Earthquake Sequence,” 2-24. 
190 Moon, Dizhur, Senaldi, Derakshan, Griffith Magenes and Ingham, “The Demise of the URM Building Stock 

in Christchurch during the 2010-2011 Canterbury Earthquake Sequence,” 22: The significance of mortar type is 

addressed the 2014 paper by Ronald Lumantarna and David T. Biggs, to which Ingham also contributes, aimed at 

characterising material properties of New Zealand unreinforced clay brick masonry (URM) buildings generally 

built between 1880 and 1930 in Ronald Lumantarna, David T. Biggs, and Jason Ingham, “Compressive, Flexural 

Bond, and Shear Bond Strengths of In Situ New Zealand Unreinforced Clay Brick Masonry Constructed Using 

Lime Mortar between the 1880s and 1940s.” Journal of Materials in Civil Engineering 26, no.4, 559-566. 

doi:10.1061/(ASCE)MT.1943- 5533.0000685 
191 Najif Ismail, “Selected Strengthening Techniques for the Seismic Retrofit of Unreinforced Masonry 

Buildings,” (PhD Thesis, University of Auckland, 2012), Abdul Razak Abdul Karim, “Seismic Assessment of 

Wall-Diaphragm Connections in New Zealand Unreinforced Masonry Buildings,” (PhD Thesis, University of 

Auckland, 2012), Claudio Andres Oyarzo Vera, “Damage Identification of Unreinforced Masonry Structures 

Based on Vibration Response,” (PhD Thesis, University of Auckland, 2012), Hamid Mahmood, “Seismic 

Assessment and Retrofit of Unreinforced Masonry Buildings Using Fibre Reinforced Polymer Materials,” (PhD 

Thesis, University of Auckland, 2012), Yi-Wei Lin, “Strengthening of Unreinforced Masonry Walls using ECC 

Shotcrete” (PhD Thesis, University of Auckland, 2013) 

http://www.nzsee.org.nz/db/Bulletin/Archive/43(3)0182.pdf
http://dx.doi.org/10.1193/022113EQS044M
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Characterisation of New Zealand’s Clay Brick Unreinforced Masonry Buildings”, offering a 

context for further architectural comment.192  

Offering another perspective from the allied field of structural engineering, in the 2001 paper, 

“Envisioning Earthquake Architecture in New Zealand”, Andrew Charleson, A.W. Taylor and 

J. Preston present earthquake engineering design issues as a source of design inspiration for 

architects.193 While the paper does not pertain to specific tenets for a precinct methodology for 

seismic retrofitting, the discussion presents the potential of developing structurally and 

aesthetically authentic design responses for the mitigation of this natural hazard. In an earlier 

paper, Charleson addresses the urban planning concept of creating vertical separation gaps 

between buildings, to avoid pounding or a safe distance between the building and site 

boundary.194 A third paper produced by Charleson, Taylor and Preston uses a three storey URM 

building as a case study, where the authors argue for the honest expression of retrofitting 

technologies, as a means of contributing aesthetic richness to the original architecture.195 

Alongside Preston and Taylor, Charleson suggests the possibility of generating a dialogue 

between the heritage fabric and new structure versus preserving “visual integrity” in Moments 

of Resistance (2002).196 The application of various international charters is challenged by the 

addition of new building elements within the local seismic context.197 Within this publication 

Michael J. Ostwald draws attention to Leon Battista Alberti’s tenth book on architecture and 

its focus on the restoration and strengthening of damaged buildings, prior to his discussion of 

the two predominant twentieth-century strengthening strategies of unstable or damaged 

structures, namely, concealed and expressed solutions.198 Charleson revisits these ideas in a 

2014 paper with N.J. Allaf.199 Together they propose a system for evaluating the impact of 

seismic retrofitting on the architectural qualities of a building. The focus remains on the design 

 
192 Alistair Peter Russell, “Characterisation and Seismic Assessment of Unreinforced Masonry Buildings,” (PhD 

Thesis, University of Auckland, 2010), Ronald Lumantarna, “Material Characterisation of New Zealand’s Clay 

Brick Unreinforced Masonry Buildings,” (PhD Thesis, University of Auckland, 2012) 
193 A.W. Charleson, Mark Taylor and J. Preston, “Envisioning Earthquake Architecture in New Zealand,” 

Proceedings of the NZSEE 2001 Conference, March 23-25, 2001 (Wairakei, New Zealand), 2001 
194 Andrew Charleson and Mark Taylor, “Towards an earthquake architecture,” Proceedings of the 12WCEE 

2000: 12th World Conference on Earthquake Engineering, Auckland, New Zealand, January 30- February 4, 2000 

(Upper Hutt, New Zealand, 2000), 
195 The proposed design solution is based on the principles of ‘Reversibility’, ‘Least Degree of Intervention’ and 

‘Identification of New Work’ derived from conservation guidelines such as the ICOMOS Charter (1993). 
196 Mark Taylor, Julieanna Preston and Andrew Charleson, Moments of Resistance (Sydney: Archadia Press 2002). 
197 Taylor, Preston and Charleson, Moments of Resistance, Preface:  The addition of new structure of an apparently 

“complete” building raises a number of issues such as the structure versus ornament debate.  
198 Michael J. Ostwald, “Binding Issues and Critical Strengthening” in Taylor, Preston and Charleson, Moments 

of Resistance, 23-51. 
199 N.J. Allaf and A.W. Charleson, “The Relationship Between Seismic Retrofitting and Architectural Qualities,” 

Proceedings of the 2014 NZSEE Conference, March 21-23, 2014 (Auckland, New Zealand, 2014), 
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integration of structural intervention with architectural elements, and the presented 

considerations encompass all existing buildings, as compared with a singular focus on historic 

fabric. 

The Seismic Assessment of Existing Buildings (revised 2016) as featured on the “EQ-Assess” 

website (published by NZSEE) presents a set of technical guidelines for engineering 

assessments. In particular, Section C8 deals with assessment objectives and principles, initial 

seismic assessment and detailed seismic assessment. This entails a brief discussion of the 

assessment of individual and row buildings. 

Current seismic upgrade of URM buildings in New Zealand is prescribed by “Section C8: 

Unreinforced Masonry Buildings, within the Seismic Assessment of Existing Buildings (the 

Guidelines)” as the basis for engineering assessment.200 The design philosophy follows a 

prioritised sequence of retrofit actions, beginning with the elements that are most likely to cause 

harm. Specific retrofit techniques are assigned to secure both non-structural elements such as 

chimneys, and principal structural elements such as face-loaded walls, diaphragms, 

foundations and canopies.201 General seismic performance depends on building form, 

unrestrained elements, wall slenderness, diaphragm deficiency, foundations, in-plane walls, 

building interconnections, redundancy (alternative load paths that contribute to providing 

resistance by distributing loads), quality of construction and alterations, and maintenance.202 

“Section C8.3.8” of “Part C; Unreinforced Masonry Buildings” acknowledges the challenges 

of pounding, noting the prevalence of this failure mechanism during the Canterbury earthquake 

sequence.203 The aforementioned hierarchy of seismic retrofit priorities (Section 2.2.1 of this 

chapter) (Figure 2.6) is reflected in the current recommendation in Section C8.12 of the 

Guidelines.204 These consideration are summarised as: improvement of seismic performance 

as securing all unrestrained elements that constitute falling hazards, improving wall-diaphragm 

connections and performance of face-loaded walls (e.g. gables, façades and other walls,), 

strengthening specific structural elements and adding new components to provide extra 

support.205  

 
200New Zealand Society of Earthquake Engineering (NZSEE), “EQ-Assess: the Seismic Assessment of Existing 

Building,” accessed July 24, 2019  http://www.eq-assess.org.nz/dsa-epb/ 
201 “EQ-Assess: the Seismic Assessment of Existing Building,”  
202 “EQ-Assess: the Seismic Assessment of Existing Building,” 54-56.  Note that buildings with low redundancy 

is vulnerable to total collapse through failure of only one structural component. 
203 “EQ-Assess: the Seismic Assessment of Existing Building,” 51. 
204 “EQ-Assess: the Seismic Assessment of Existing Building,” 135. 
205 “EQ-Assess: the Seismic Assessment of Existing Building,”  

http://www.eq-assess.org.nz/dsa-epb/
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PRESCRIBED HIERARCHY and TECHNIQUES  

for URM SEISMIC RETROFIT 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.6: Current Design Hierarchy of Seismic Retrofit Solutions.  
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TABLE.3 correlates common solutions for structural/non-structural building elements, with 

conservation principles of minimum intervention, compatibility, authenticity and reversibility. 

Methods of structural remediation are distinguished from methods of material remediation. The 

following discussion does not attempt to undertake or produce a rating system or hierarchy of 

“good” or “bad” retrofit techniques, as such conclusions demand quantitative or numerical 

analysis and applications that lie outside the scope of this thesis. Instead, the objective is to 

examine the implications of evolving technologies for historic building fabric, from the 

perspective of architectural heritage conservation theory.  

TABLE 2.3: COMMON URM RETROFIT DESIGN SOLUTIONS AND 

CORRESPONDING IMPACTS ON HISTORIC BUILDING FABRIC 

Name Description HERITAGE  

IMPACT/CONCERN 

Diagrams 

URM STRUCTURAL REMEDIATION 

Securing Falling Hazards 

 

 

 

 

Parapets 

o Fitted with continuous 

steel sections, tied to 

roof 

o Fixing via bolting 

o Structural, Material, 

Aesthetic 

Compatibility: 

Consider impacts of 

added structural 

elements to original 

URM building 

fabric. 

 

o Authenticity of 

replacement or 

reconstruction of 

parapets, finials, 

chimneys in 

lightweight 

materials 

 

o Very little to no, 

reversibility of 

sprayed concrete on 

 

 

 

 

Chimneys 

o External metal 

strapping 

o Fixing to building 

diaphragms such as 

internal roof trusses 
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Gables 
o Steel Gable 

Profile frames 

attached to 

building interior 

existing surfaces or 

chimney voids 

 

 

 

Finials 

o Single bolted  

o Connection: adhesive 

anchor connected to 

stainless steel wire 

 

Out of Plane Wall Strengthening  

 

 

 

 

Brick 

Cavity 

Walls 

(Outer Leaf 

Fixing) 

o Filling the cavity with 

reinforcing steel and a 

cementitious grout 

bonds 

o Proprietary corrosion-

resistant ties 

 

 

 

 

 

 

 

 

o Can be concealed 

from view but 

material 

incompatibility 

through reduced 

breathability  

 

 

 

 

Inter-Floor 

Wall 

Supports 

o Vertical steel sections 

bolted to internal face 

of wall with bolts 

o Horizontal steel 

member, with 

diagonal struts 

(concrete, timber can 

be substituted) 

o Fixing by bolting 

allows high degree 

of reversibility 

 

o Some loss of historic 

building fabric 

during installation of 

added structural 

frame 
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Connection 

of 

Structural 

Elements 

o Ties to fix walls to the 

floor and roof 

diaphragms 

o Vertical 

reinforcement, with 

post-tensioning 

o Highly visible 

and celebrated 

use of additional 

structural 

elements 

 

 

 

 

 

Shear Walls 

o Construction of 

additional shear walls: 

infilling openings  

o Strengthening existing 

walls: gypsum 

plasterboard, particle-

board, plywood, plate 

steel, Shotcreting 

o Incompatibility of 

infilling 

 

o Very little to no 

reversibility of 

shotcrete 

 

 

 

 

Internal/ 

External 

Post-

Tensioning 

o Core reinforcement 

where vertical cores 

are drilled through 

URM elements to 

house steel rods. Rods 

then set in grout and 

tensioned 

 

o Used for non-

structural elements, 

in-plane wall 

strengthening 

o Some disturbance 

and loss of historic 

fabric during 

installation 

 

o Material 
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or FRP bars for 
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In-Plane Wall Strengthening 

 

 

 

Diaphragm 

Stiffening 

o Tying floors to 

perimeter walls 

o Mechanical 

fastenings, with 

tensile ties 

o Rigid materials added 

over historic fabric 

o Steel sections or 

strapping 

o Plywood diaphragms 

above timber sarking 

o Using mechanical 

fastening or 

sheathing materials 

retains original 

structural capability 

and retains structural 

authenticity 

 

 

 

Internal 

Frames 

o Moment frames: 

o Braced frames: 

concentric, tension, 

eccentric, ‘K’ bracing 

o Can alter space and 

use of a room due to 

size 

o Concrete little 

reversibility versus 

steel frames using 

bolted fixings 
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o Installation of 

Lead-Rubber 

Base Isolator 

bearings to 

building 

foundations, to 

enable seismic 

separation 

between the main 

building structure 

and ground 

movements 

during an 

earthquake. 

o Highly invasive 

during 

installation, 

likely to incur 

some loss of 

historic building 

fabric. 
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URM MATERIAL REMEDIATION 

 

Bed-Joint 

Reinforcem

ent/  

Re-pointing 

 

o Bonding agent 

injected into mortar 

o Metal-based Insets 

(e.g. shaped dowels) 

o Drilled and inserted 

rods, grouted or 

epoxied 

o Concealed rods 

reduce visual impact 

 

o Potential material 

incompatibility 

through strength and 

permeability, if 

using cementitious 

grouts and mortars 

 

Emerging Retrofit Technologies  

A number of local PhD theses were undertaken by the research team led by Jason Ingham, at 

the University of Auckland, in the years following the Canterbury earthquake sequence. These 

studies developed the application of existing solutions, while examining the benefits and 

challenges posed by newer or emerging technologies. Three selected examples explore the 

primary structural conservation criteria identified above. PhD theses by Najif Ismail, Hamid 

Mahmood, and Dmytro Dizhur, collectively explore how the impact on historic building fabric 

may differ between the use of emerging technologies, as compared with commonly used 

examples of post-tensioning, diaphragm-strengthening or moment frames, for example. 

Najif Ismail investigated the performance of URM walls when retrofitted with three selected 

techniques (i) un-bonded post-tensioning using threaded steel rods and sheathed greased 

strands; (ii) near surface mounting of high strength twisted stainless steel bars (NSM-TS); and 

(iii) surface application of polymer textile reinforced mortar (TRM), in response to a review of 

existing solutions within his PhD thesis.206 Ismail concludes that although the seismic 

strengthening of URM buildings is not a new concept, there is little experimental data available. 

Recent developments in materials science have resulted in the development of strengthening 

 
206 Najif Ismail, Selected Strengthening Techniques for the Seismic Retrofit of Unreinforced Masonry Buildings, 

Thesis (PhD--Civil Engineering)—University of Auckland, 2012,  
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materials with advantages over traditional steel reinforcement.207 Ismail suggests that un-

bonded post-tensioning could be well received by conservation architects, by allowing some 

reversibility. In contrast, Hamid Mahmood primarily explored the use of fibre reinforced 

polymer materials in his thesis ‘Seismic assessment and Retrofit of Unreinforced Masonry 

Buildings using Fibre Reinforced Polymer Materials’ (2012).208 Mahmood uses a combination 

of Pakistani and New Zealand historic URM building stock to assess and retrofit walls 

subjected to in-plane loading using fibre reinforced polymer materials.209 He goes on to 

describe and compare the manufacture and New Zealand applications of FRP (for example 

Auckland’s Railway Campus, Christchurch Arts Centre, and Auckland’s Whitcoulls 

Building).210 The thesis concludes by acknowledging that research on FRP anchorage systems 

requires more development.211 Dmytro Dizhur explored the application of near surface 

mounted (NSM) carbon fibre reinforced polymer (CFRP) strips as a key means of seismic 

improvement in his thesis ‘Performance of Masonry Buildings in the Canterbury Earthquakes 

and Corresponding Strengthening Using NSM CFRP Strips’ (2013).212 Dizhur begins his 

argument by providing an overview of the performance of masonry buildings during the 

2010/2011 Canterbury earthquake sequence and providing a corresponding retrofit technique 

for the remaining historic URM buildings in New Zealand.213 He offers commentary on the 

performance of eight retrofitted URM buildings, featuring building characteristics and retrofit 

techniques. Dizhur concludes that the use of NSM CFRP strips offered an effective alternative 

retrofit and repair technique for URM wall panels subjected to in-plane forces.214   

Ismail, Mahmood, and Dizhur identify and quantitatively examine the merits of a series of 

retrofit technologies, to contribute to a growing local knowledge base of applicable seismic 

design solutions. Drawing from international precedents, Ismail and Mahmood trialled 

adaptation to suit New Zealand’s URM building stock. All three theses investigate the use of 

 
207 Ismail, Selected Strengthening Techniques for the Seismic Retrofit of Unreinforced Masonry Buildings, 
208 Hamid Mahmood, Seismic assessment and Retrofit of Unreinforced Masonry Buildings using Fibre Reinforced 

Polymer Materials, Thesis (PhD--Civil Engineering)—University of Auckland, 2012,  
209 Mahmood, Seismic assessment and Retrofit of Unreinforced Masonry Buildings using Fibre Reinforced 

Polymer Materials 
210 Mahmood, Seismic assessment and Retrofit of Unreinforced Masonry Buildings using Fibre Reinforced 

Polymer Materials 
211 Mahmood, Seismic assessment and Retrofit of Unreinforced Masonry Buildings using Fibre Reinforced 

Polymer Materials 
212 Dmytro Dizhur, Performance of Masonry Buildings in the Canterbury Earthquakes and Corresponding 

Strengthening Using NSM CFRP Strips, Thesis (PhD--Civil Engineering)—University of Auckland, 2013,  
213 Dizhur, Performance of Masonry Buildings in the Canterbury Earthquakes and Corresponding Strengthening 

Using NSM CFRP Strips, 
214 Dizhur, Performance of Masonry Buildings in the Canterbury Earthquakes and Corresponding 

Strengthening Using NSM CFRP Strips, 
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surface mounted applications (polymer textile reinforced mortar or carbon fibre reinforced 

polymer), as minimally invasive and potentially cost-effective strategy.  

2.3.4 Interdisciplinary Seismic Upgrading at Precinct Scale: Key Stakeholders, Regional 

Considerations and Legislative Frameworks 

Section 1.3.4 explores important factors in the seismic retrofit decision-making process for 

URM buildings in New Zealand. Although earthquake strengthening and the required 

legislation to safeguard heritage buildings can be costly, the process can lead to architectural 

innovation.215  

Roles and Responses of Key Stakeholders in the Retrofitting Process 

As suggested by Douglas in “On shaky ground”, local government responses have varied since 

the introduction of a national building code in 1935, and mandatory implementation in 1965.216  

Although visual benefits and increases in tourism are reaped following strengthening or 

retrofitting, the requirements of the Building Act 2004 often result in owners pulling down 

properties or adopting a ‘demolish-by-neglect’ attitude, therefore compounding a public safety 

risk and the loss of built heritage.217 Some property owners claim that the decision stems from 

whether owners view the upgrade as a long term investment or not.218 An apparently long-

standing perception is that even a small change of use can trigger a requirement for costly 

earthquake strengthening.219  

Within her 2013 PhD thesis “Incentives and Motivators for Enhancing Earthquake Risk 

Mitigation Decision”, Temitope Egbelakin addresses the need to engage property owners, in 

order to encourage the undertaking of any required strengthening work on heritage buildings.220 

Beginning with the gap between the availability of mitigation measures and the voluntary 

adoption, the research postulates intrinsic and extrinsic motivators for this group of 

stakeholders to undertake recommended measures.221 The chosen research methodology was 

not geared toward the whole precinct approach, however the research offers insights into the 

 
215Paul Walker, “Shaky Ground,” Interstices: A Journal of Architecture and Related Arts 2 (1992), 25-44, 

accessed September 15, 2018, http://interstices.aut.ac.nz/ijara/index.php/ijara/article/viewFile/58/120 
216 Jamie Douglas, “On Shaky Ground,” Heritage New Zealand 113 (2009), 14. 
217 Douglas, “On shaky ground”, 13. 
218 Douglas, “On shaky ground”, 12. 
219Douglas, “On shaky ground” 13.  
220 Temitope Egbelakin, “Incentives and Motivators for Enhancing Earthquake Risk Mitigation Decision.” (PhD 

Thesis, The University of Auckland, 2013), ii, ResearchGate,  

https://www.researchgate.net/publication/262107301_Incentives_and_Motivators_for_Enhancing_Earthquake_

Risk_Mitigation_Decision 
221 Egbelakin, “Incentives and Motivators”, ii. 

http://interstices.aut.ac.nz/ijara/index.php/ijara/article/viewFile/58/120
https://www.researchgate.net/publication/262107301_Incentives_and_Motivators_for_Enhancing_Earthquake_Risk_Mitigation_Decision
https://www.researchgate.net/publication/262107301_Incentives_and_Motivators_for_Enhancing_Earthquake_Risk_Mitigation_Decision
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main challenges and justifications for individual structures as a basis. Egbelakin and Wilkinson 

further pursue the role of property owners as key stakeholders in the seismic retrofitting 

decision-making process by offering a holistic framework encompassing social, cultural, 

economic, regulatory, institutional and political factors, to enhance building owners’ voluntary 

decision to adopt seismic mitigation measures.222  

Felicity Powell, Jean Beetham et. al develop these ideas in How do we Encourage Building 

Owners to Retrofit their Buildings? (2015)223 The research is positioned from a social science 

perspective, and implies that the behaviour of market leaders play a key role within an array of 

significant factors influencing building owners to seismically retrofit their buildings.224 

Conclusions are based on the link between increased tenant demand for higher % NBS or 

pressure from councils and the choice to retrofit and the resulting higher building and rental 

values, along with the need for robust communication with tenants and local authority 

relationships.225 Further research is required to understand these preliminary findings to other 

parts of the country, especially relating to the outcomes of strengthening in New Zealand’s 

provincial towns and cities, where market demand and regulation are not significant drivers. 

226 

Adam Thornton of Dunning Thornton Consultants presents the key challenges and trajectory 

of seismic strengthening and retrofitting within the context Wellington, from a structural 

engineering perspective.227  Thornton highlights important facets to the professional 

relationship between the structural engineer and property owners and describes solutions of the 

 
222Temitope Egbelakin and Suzanne Wilkinson. “Framework for Improving Property Owners Earthquake Disaster 

Preparedness Decisions.” Presentation at 5th Building 2015 Resilience Conference, Newcastle, Australia, July 

2015. 

https://www.researchgate.net/publication/290105512_Framework_for_Improving_Property_Owners_

Earthquake_Disaster_Preparedness_Decisions 

223 Felicity Powell, Abigail Harding, Jean Beetham and Jared Thomas. “How do we encourage building owners 

to Retrofit their Buildings? Developing an Evidence Base of the Outcomes for Market Leaders Who Have 

Retrofitted Their Commercial Properties.” Presentation at the 11th Canadian Conference on Earthquake 

Engineering, Victoria, British Columbia Canada, July 2015. 

224 Powell, Harding, Beetham and Thomas. “How do we encourage building owners to Retrofit their Buildings? 

1. 
225 Powell, Harding, Beetham and Thomas. “How do we encourage building owners to Retrofit their Buildings? 

6-7. 
226 Powell, Harding, Beetham and Thomas. “How do we encourage building owners to Retrofit their Buildings? 

6-7. 
227 A.W. Thornton, “Twenty-five years of strengthening Wellington.” Presentation at the 2010 NZSEE 

Conference, Wellington, New Zealand, March 2010. http://db.nzsee.org.nz/2010/Paper26.pdf 

https://www.researchgate.net/publication/290105512_Framework_for_Improving_Property_Owners_Earthquake_Disaster_Preparedness_Decisions
https://www.researchgate.net/publication/290105512_Framework_for_Improving_Property_Owners_Earthquake_Disaster_Preparedness_Decisions
http://db.nzsee.org.nz/2010/Paper26.pdf
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“heritage retrofit” as a “compromise”, with reference to retaining the structural integrity whilst 

balancing principles of reversibility and minimum intervention.228 

Seismic Strengthening of Precincts: Urban and Provincial Centres 

In “Urban Earthquakes and Businesses in New Zealand” (2010), Powell, Harding and Dravitzki 

use qualitative and quantitative methodologies to examine the recovery of business following 

a moderate earthquake in Gisborne, presented as a remote city in the North Island of New 

Zealand.229 Resilience of the small businesses would be greater, had better managerial 

decisions for mitigation been undertaken prior to the earthquake. Architect Chris Murphy offers 

strategies for enhancing the use of buildings within low risk earthquake zones in “Saving the 

Past: New Challenges for Earthquake Prone Buildings in New Zealand” (2015).230 Murphy 

highlights the high cost threatening the viability of the building, meaning that demolition may 

be the only feasible option, resulting in severe repercussions for the built heritage of provincial 

New Zealand towns.231 The paper criticises the “one-size-fits-all” legislative approach, instead 

supporting the value of retaining street heritage, by suggesting a more specific strategy based 

on factors such as level of seismicity, economic profile (“high value, high rent versus low 

value, low rent”), local heritage issues and impact of legislation on local communities.232  

Mark Southcombe and Andrew Charleson discuss the strengthening work undertaken within 

the Cuba Street precinct in 2013, in conjunction with Wellington City Council and Heritage 

New Zealand. This focuses on design-led research within the School of Architecture at Victoria 

University of Wellington. Known as the “[Re]Cuba” project, the publication  traverses some 

of the essential considerations and steps undertaken, through to presentation of design 

solutions.233 Therefore, this project compiles general contextual history, along with pre-design 

 
228 Thornton, “Twenty-five years of strengthening Wellington.” 13. 
229 Felicity Powell, Abigail Harding and Vince Dravitzki. “Urban Earthquakes and Businesses in New Zealand: 

Learning from the 2007 Gisbourne Earthquake.” In Proceedings of the 9th U.S. National and 10th Canadian 

Conference on Earthquake Engineering, Canada, July 25-29 2010. 
230 Chris Murphy. “Saving the past: new challenges for earthquake prone buildings in New Zealand.” In Living 

and Learning: Research for a Better Built Environment: 49th International Conference of the Architectural 

Science Association 2015, Melbourne, 2015, 699-705. Melbourne: The Architectural Science Association and 

the University of Melbourne, 

2015.http://unitec.researchbank.ac.nz/bitstream/handle/10652/3345/067_Murphy_ASA2015.pdf?sequ

ence=1&isAllowed=y 

231 Murphy. “Saving the past,” 699.  
232 Murphy. “Saving the past,” 704. 
233 Mark Southcombe and Andrew Charleson, [Re] Cuba : renegotiating seismic resilience in Cuba Street 

Wellington (Wellington, New Zealand: Wellington City Council. 2014 ), 

http://unitec.researchbank.ac.nz/bitstream/handle/10652/3345/067_Murphy_ASA2015.pdf?sequence=1&isAllowed=y
http://unitec.researchbank.ac.nz/bitstream/handle/10652/3345/067_Murphy_ASA2015.pdf?sequence=1&isAllowed=y
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information gathering, heritage assessment, single/cluster building case studies and finally 

individual compared with cluster retrofit case studies.234 There are potential synergies when 

buildings are considered together rather than as “isolated islands.”235 This discussion has also 

informed Charleson’s and Southcombe’s recent publication “Strategies for the Seismic 

Upgrading of Pairs of Buildings in a Historic Precinct” (March 2017) in the NZSEE Bulletin. 

The Ministry of Business, Innovation and Employment’s (MBIE) Guidance; Securing 

Parapets and Facades on Unreinforced Masonry Buildings (February 2017) poses a significant 

recent legislative development affecting the Wellington City area.236 Imposing a maximum 

timeframe of twelve months for the undertaking and completion of this work, the securing of 

these architectural elements is viewed as a cost-effective risk-reduction strategy.237 Primarily 

targeting building owners, councils and engineers, the advice concerning possible retrofit 

solutions could offer a basis for in-depth examination from the architectural perspective, 

especially for the urban precinct of Cuba Street. 

Focusing on the urban context, Powell, Beetham and Jared Thomas also draw on the Cuba 

Precinct Programme (2012-2013), to explore how an approach focusing on a geographic area 

could impact existing seismic strengthening measures and present options for other sites.238 

Writing in “Overcoming Barriers to Commercial Property Owners Improving the Seismic 

Strength of their Buildings” (2015), important findings include raised levels of awareness and 

stimulated discussion between owners of adjoining building owners, Wellington City Council, 

and Heritage New Zealand. Targeting efforts within one geographic allows the strategic testing 

of new incentives before wider adoption.239 Knowledge gaps for property owners in seismic 

mitigation decision-making are addressed by Powell, Dangerfield and Beetham’s further 

 
234 Southcombe and Charleson, [Re] Cuba:, 
235 Southcombe and Charleson, [Re] Cuba:, 
236 Ministry of Business, Innovation and Employment, Guidance; Securing Parapets and Facades on 

Unreinforced Masonry Buildings: Advice for Building Owners, Councils and Engineers (February 2017 report), 

(Wellington: Ministry of Business, Innovation and Employment, 2017), 

https://www.building.govt.nz/assets/Uploads/building-code-compliance/b-stability/b1-structure/guidance-

securing-parapets-facades.pdf  
237 Ministry of Business, Innovation and Employment, “Guidance; Securing Parapets and Facades on 

Unreinforced Masonry Buildings”, introduction 
238 Felicity Powell, Jean Beetham and Jared Thomas. “Overcoming Barriers to Commercial Property Owners 

Improving the Seismic Strength of their Buildings: the Applicability of a Novel Approach to Filling the 

Knowledge Gap to ‘At Risk’ Towns and Cities,” Proceedings of the 11th Canadian Conference on Earthquake 

Engineering, July 21-24, 2015 (Victoria BC, Canada), 1-12. 
239 Powell, Beetham and Thomas. “Overcoming Barriers to Commercial Property Owners Improving the Seismic 

Strength of their Buildings”, 9. 

https://www.building.govt.nz/assets/Uploads/building-code-compliance/b-stability/b1-structure/guidance-securing-parapets-facades.pdf
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discussion of the Heritage New Zealand “roadshow” initiative.240 Heritage New Zealand is 

singled out for the contribution made as another category of stakeholder, in collaboration with 

owners, territorial authorities and the insurance industry.241  

Thomas, Hosler and Cody offer the collection and analysis of building inventories for a study 

of specific precincts.242 Categories of information included building use, age, structure, type 

and strengthening methods or materials. Though the strategy and focus of the information 

collected was for individual buildings, the concentration within the Wellington CBD suggests 

the opportunity for a more collective approach to strengthening, as these buildings together 

present hazards for occupants and users of surrounding streets. Using the city of Dunedin, 

Najif, McGrannachan and Hazelton also present the various advantages of collectively 

classifying the building stock of a historic area for research into earthquake risk assessment 

and mitigation.243 The research methodology also presents insights into factors such as the 

physical area surveyed, which may inform the development of a future ‘precinct’ research 

approach. 

Kobus Mentz and Susannah Goble present a series of generic guidelines, principles and forms 

of financial support for earthquake-strengthening from local bodies.244 Situating the discussion 

within the New Zealand context, the approach is multi-faceted, strategically focused (to a 

precinct, for example) and advocates safety above all other objectives.245 This highlights the 

need to engage key stakeholders such as Councils, developers/builders/landowners, tenants or 

local communities.246 Mentz and Goble especially call for achievable earthquake strengthening 

targets and regeneration schemes that overcome the earthquake strengthening burden.  

 
240 Felicity Powell, Alison Dangerfield and Jean Beetham. Facilitating the Seismic Strengthening of New 

Zealand’s Built Heritage: Taking a Fresh Approach to Filling the Knowledge Gap of Property Owners. Lower 

Hutt: Opus Research, 2015, 6-14 

241 Aimed at improving the lines of communication between these groups, a series of ‘Seismic Resilience Public 

Meetings” or “roadshows” were facilitated over a two-year period and were hosted by eleven regional cities and 

towns. 
242 G.C. Thomas, M.D. Hosler and S.B. Cody. “Quantifying Seismic Strengthening in Wellington’s Commercial 

Building Stock.” Presentation at 2013 NZSEE Conference, Wellington, April 2013. 

243 Najif Ismail, Kieran McGrannachan and Glen Hazelton. “Characterisation and Seismic Vulnerability 

Assessment of Unreinforced Masonry Buildings in Dunedin CBD.” Bulletin of the New Zealand Society for 

Earthquake Engineering 46, no. 3(2013): 131-140. 

244 Kobus Mentz and Susannah Goble. “Earthquake Strengthening- A Tool for Regeneration.” Planning 

Quarterly, no. 197, 2015: 22-28. 
245 Kobus and Goble. “Earthquake Strengthening,” 24. 
246 Kobus and Goble. “Earthquake Strengthening,” 28. 
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Generating a starting point for heritage scholars, the writing of Bowman, Salmond and McLean 

highlight developments in local and international conservation thinking for general projects 

and those tackling historic URM construction in New Zealand. These ideas manifest to varying 

degrees within the ICOMOS New Zealand Charter, as seen through the generic definitions of 

“place” or “setting”. The clauses are neither material nor construction-specific and primarily 

focus on the conservation of single buildings. A weakness of local conservation guidance is a 

lack of architectural and urban conservation guidance that engage seismic retrofit of URM 

precincts. Expanding the scope of study from single structures to groups, along with the effects 

of recent seismic activity on local conservation discourse remains a relevant research objective. 

The work of Egebelakin, Beetham, Powell, and Murphy represents the many facets to the 

challenge of conserving and seismic retrofitting URM buildings and/or precincts in New 

Zealand. Such studies may present important regional considerations for the choice of case 

study sites, for architectural, structural engineering or interdisciplinary research. The roles of 

key stakeholders encompass advantages and challenges specific to the New Zealand URM. 

2.5 Conclusion 

Chapter 2 aimed to relate the development of New Zealand’s structural upgrading practice to 

key conservation theories. The discussion includes and is not limited to URM buildings, in 

order to provide greater context. Seismic upgrading literature largely derives from the field of 

structural engineering, however various writers such as Croci, Mainstone, Panagiotis and 

Plevrius, make reference at varying degree to conservation principles. Weighing these concerns 

against specific retrofit solutions is highlighted although the discussion is not consistently 

undertaken. Lessons provided by international attempts at a precinct approach to assessment 

offers data collection and analysis methodologies with some degree of retrofit 

recommendation, although lacking scholarly architectural commentary. The seismic 

phenomenon of “pounding” remains to be better understood by structural engineers, possibly 

before any exhaustive efforts at simultaneously retrofitting multiple adjacent precincts 

structures can be considered.  

The chapter identified key trends in New Zealand seismic retrofit practice in conjunction with 

international influences, and examined the relationship of commonly used structural and 

material solutions to the principles that have guided twentieth- century heritage conservation. 

The preceding fifty years, from the mid-twentieth century to the present day have borne witness 

to the emergence and development of trends in structural seismic upgrade and conservation of 

unreinforced masonry buildings in New Zealand. Using the archived NZSEE Bulletins as a 
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primary literary lens highlighted early design responses, significant legislative changes, and 

the lessons gained from New Zealand’s engagement within international circles as three 

overarching themes. The main trends underpinning the current context could be classified as 

technical and non-technical, or philosophical shifts in seismic design and architectural heritage 

conservation. Today’s hierarchy of seismic strengthening intervention beginning with 

addressing falling hazards, out-of-plane, and finally in-plane behaviour can be traced to a 

lineage of ideas introduced by Ford and Crookes, and that underwent development during the 

1970s and 1980s. While no official strengthening code was produced, practitioners such as J.P. 

Hollings, William Toomath, Ian Bowman, and David Hopkins advocated the cultural value and 

possible approaches for mitigating risk to historic unreinforced buildings. Authors conclude 

that legislative change takes primarily in response to key factors being the degree of major 

destruction, scope of civil engineering technologies, and political will. Simultaneous to the 

local technological, political, and societal trends outlined above, New Zealand practice also 

reflected discussions taking place internationally. The ever-increasing scope of 

interdisciplinary research, particularly from the engineering and social science fields is 

apparent, especially following the Canterbury earthquake sequence.  

A series of local schemes dating from the 1980s onwards, display the complexities of balancing 

between both structural requirements and conservation tenets. One of the most common 

concerns for decision-makers in designing or implementing a given technique emerges as 

balancing some loss of heritage fabric against potential long-term benefits. Another 

consideration is that there will be some invasion or disturbance of historic fabric, even when 

supplementing the structure versus simply adding. Whether undertaking work on a singular 

monument, a complex of historic structures or a streetscape of URM row buildings, designers 

as decision-makers will need to consider each building as a separate case study to understand 

individual histories of alteration or deterioration, in parallel with consideration as a precinct or 

group.  

Lastly, it is important to acknowledge the varying definitions of ‘precinct’ revealed by this 

literature review. This ranges from the more technically inclined Italian concept of ‘aggregate’ 

with shared structural elements, through to the ‘historic urban landscape’ or broad notion of 

‘place’ found within heritage conservation discourse. Whereas organisations like Heritage New 

Zealand offer their own working definitions, further discussion of this will be a significant next 

step in this research. Overall, the urban prevalence of the URM typology, compounded by 

ongoing engineering research, legislative developments and above all, seismic activity suggests 
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that it is time for architectural input to enter the wider discussions. This thesis now turns 

towards examining a range of historic URM building precinct typologies from different New 

Zealand seismic zones, to verify and analyse the treatment of single or groups of buildings, 

streets, and urban blocks. 

 

 



 

 

Chapter 3: From Fire to Earthquake: Rise and Decline of Unreinforced 

Masonry Precincts in Wellington and Petone, 1880 - 1930 

 

Boys in knickerbockers, and tall strapping girls of fourteen, and intelligent women, and 

earthquakes are peculiar to Wellington…Wellington is mostly built of wood, because 

of the earthquakes - or rather the fear of them. But a good many brick buildings are 

going up now…1 

Henry Lawson, c.1900 

The history of New Zealand’s capital city Wellington is characterised by natural disasters that 

resulted in evolving design solutions for the regional building stock. Previous studies have 

shown that New Zealand experienced a nationwide peak in URM construction in the decades 

from the late nineteenth to the early twentieth centuries, with many examples found within the 

Wellington region.2 Natural disasters such as earthquakes and the resulting threat to public 

safety have recently brought URM construction to the forefront of research and industry 

practice some 100 years after the period of original construction. A pricked collective social 

conscience and memory of the devastation caused by the Canterbury earthquakes sequence has 

prompted study of the surviving buildings by engineers, in addition to the implementation of 

ongoing government-led initiatives for the structural upgrade of URM buildings. However, 

scholarly architectural commentary has been lacking amidst the wealth of literature authored 

from a scientific perspective. Local architectural historians have devoted attention to the iconic 

monuments that characterise the inner city of Wellington, whereas there is a lack of discussion 

of the smaller scale or less recognisable structures that still line several well-known arterial 

thoroughfares. This study presents a closer reading of individual streetscapes to explore key 

architectural transitions over time, to contribute to an ongoing interdisciplinary project 

(QuakeCoRE Flagship 3) aimed at generating an open source database, using information 

gathered from a regional emergency seismic strengthening scheme.3 The aim is to understand 

 
1 Henry Lawson in Gavin McLean, Historic Wellington: A Walking Tour (Auckland: Reed Books, 1998), 2 
2 Jason M. Ingham and Michael C. Griffith, “The Performance of Unreinforced Masonry Buildings in the 

20102011 Canterbury Earthquake Swarm”. A Report to the Canterbury Earthquakes Royal Commission, 

2011/2012, 18-30, http://canterbury.royalcommission.govt.nz/documents-by-key/20110920.46 
3 QuakeCoRE Flagship 3: Addressing Earthquake-Vulnerable Buildings- A Multidisciplinary Approach 

(3718682) 

http://canterbury.royalcommission.govt.nz/documents-by-key/20110920.46
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the technologies used in the construction of URM commercial centres between the 1880s to 

the 1930s.  

Informed decision-making for heritage conservation of these precincts presents a need to 

examine the collective historical significance of URM construction. Using the insights offered 

by international studies on historic urban centres, this chapter adopts a precinct approach 

deriving from the historical development of local commercial centres as hubs of densely packed 

buildings that were constructed between 1880 and 1930. The extent to which these centres have 

survived as twenty first century streetscapes is an important concern for architectural heritage 

conservation and structural seismic upgrade. The three selected precincts for this study are 

recognised for their heritage value: Wellington’s South Lambton Quay Historic Area and Cuba 

Street Historic Area, and some 13 kilometres to the north of the Wellington CBD, Petone’s 

Jackson Street Historic Area. The use of evolving masonry construction technologies by early 

architects and designers influenced the overall form and physical appearance of the 

streetscapes. All three precincts have been included in a regional emergency seismic 

strengthening scheme over 2017-2018, however the scope of this chapter focuses on the 

historical catalysts that led to the rise and decline of unreinforced masonry construction in 

Wellington. The outcomes of the emergency strengthening initiative are outlined in the thesis 

conclusion. 

This chapter draws from local architectural history monographs and historical building 

inventories compiled by local authorities and the national heritage conservation organisation. 

Archival research and walking field surveys further inform the discussion. Previous 

architectural historiography has largely focused on the work of well-known architects, whereas 

their contemporaries often remain unnamed. While the majority of this article’s tabulated and 

referenced buildings were designed by architects, and have received either national or local 

government heritage designation, some entries contain incomplete records. Earlier historical 

accounts therefore provide important information. 

While the use of URM was discouraged as early as the 1930s and was outlawed in the 1960s, 

the period between 1880 and 1930 was a time of rapidly evolving design philosophies in 

response to the recognised risks from natural hazards. The chapter shows that while threats 

from natural disasters persisted over time, so too did the sheer resilience of the settlers and their 

successors in adopting and adapting a range of building technologies, as appropriate for their 

city. 
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3.1 Early Trends in the Use of Historic Construction Technologies 

Paul Walker, in his 1992 article “Shaky Ground”, reflects on the power of natural disasters to 

inflict change as “a literal mover and breaker-up of stone”.4 Foregrounding the Napier 

earthquake, also known as the Hawke’s Bay earthquake (February 1931, moment magnitude 

7.9), Walker posits that such an event shaped the surrounding Hawke’s Bay landscape as much 

as shaping prized societal values of humankind’s struggle against and natural phenomena,  and 

also resulted in the significant breakdown of representational architectural structures within the 

townscape. In his view, the Hawke’s Bay earthquake proved a catalyst for the rise of 

Modernism, characterised by the stripping of ornament and a forceful break with the long 

Western tradition of Classicism. Walker points out that ornamentation such as pediments and 

parapets was not favoured by the Modernists, who were averse to stylistic tendencies, nor by 

pedestrians and the public who feared these falling hazards. Architectural history then becomes 

as susceptible to changes wrought by natural disaster as were the earliest colonial settlements, 

as discussed below. Examining factors contributing to the early availability and deployment of 

construction materials aids an understanding of the present-day prevalence and design of 

surviving URM buildings. Flooding, fire, and earthquake serve as recurrent themes in colonial 

Wellington, resulting in the use of varied and sometimes sophisticated building technologies. 

The development of the city was by organised settlement to plans drawn by the New Zealand 

Company, on land formerly occupied by Māori. Threats from recurring cases of flooding 

prevented the purchase of land in Petone, which formed part of the original Wellington 

settlement, and officials chose Thorndon instead (Figure 3.1).  

 

 

 

 

 

 

 

 
4 Paul Walker, “Shaky Ground,” Interstices: A Journal of Architecture and Related Arts 2 (1992), 25-44, accessed 

September 15, 2018, http://interstices.aut.ac.nz/ijara/index.php/ijara/article/viewFile/58/120 

http://interstices.aut.ac.nz/ijara/index.php/ijara/article/viewFile/58/120
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Figure 3.1: Location of Wellington and three selected Historic Areas for study,  

in New Zealand’s High Risk Seismic Zone.  

 

The earliest areas of settlement featured small huts thatched with raupō 5 that were eventually 

ravaged by fire, and the end of 1841 saw New Zealand Company draughtsman Charles Heaphy     

report the construction of 195 timber and masonry buildings.6 The following year, 42 houses 

and shops were destroyed in the fire on Lambton Quay, followed by fires in 1856 and 1860, 

and the Manners Street fire of 1879 that destroyed 30 buildings (Figure 3.2).7 Raupō was 

accordingly outlawed as a building material as early as mid-1840.8 Replacement buildings were 

constructed as two-storeyed timber structures, often with shops on the ground floor and 

residential dwellings on the upper floor (Figure 3.3).  

 

 

 
5 Raupō is otherwise commonly known as bulrush, that was historically used for thatching walls and roofs 

https://www.landcareresearch.co.nz/science/plants-animals-fungi/plants/ethnobotany/weaving-

plants/information-sheets/raupo 
6 David Kernohan, Wellington’s Old Buildings; A Photographic Guide to Old Buildings in Central Wellington 

(Wellington: Victoria University Press, 1994), 11-28. 
7 Kernohan, Wellington’s Old Buildings,11-28. 
8 Terence E.R. Hodgson, Colonial Capital: Wellington, 1865-1910 (Auckland, N.Z.: Random Century, 1990), 9. 

https://www.landcareresearch.co.nz/science/plants-animals-fungi/plants/ethnobotany/weaving-plants/information-sheets/raupo
https://www.landcareresearch.co.nz/science/plants-animals-fungi/plants/ethnobotany/weaving-plants/information-sheets/raupo
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Figure 3.2: 15 June 1879.View of a fire at the top of Manners Street, Wellington, taken from The Terrace.  

 

Establishment of the city as the national capital and the permanent seat of government in 1865 

led to increased investment and growth. Earthquakes in 1848 and 1855 altered the coastline 

and caused extensive damage that slowed progress of the colonial settlement. In Colonial 

Capital: Wellington 1865-1910, Terence Hodgson cites a marked increase in timber 

construction during the 1870s,9 with timber being viewed as cheap and easy to work with, while 

performing well during earthquakes. Inevitably, the threat posed by fire and weathering led to 

the appearance and eventual reappearance of stone and brick masonry buildings.  

 

 

 

 

 

 
9 Hodgson, Colonial Capital: Wellington, 9. 
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Figure 3.3: Common Structural Composition of 19th and 20th URM Buildings.  

 

A nationwide architectural transition occurred during the 1890s where “boldly ornamental 

masonry structures of three, four, and five storeys set the new character of the cities”.10 Iconic 

structures like the timber Old Government Buildings (1876) or masonry examples such as the 

General Assembly Library (1898) and Alexander Turnbull Library (1914-1918) stand 

testament to the dilemmas faced by Wellington’s early architects in addressing the threats 

posed by the natural hazards  of fire and earthquake.11 Such “monuments to Vogelite 

expansionism of the 1870s, the Liberal administration of the 1890s and 1900s and the Labour 

Government of 1935-49”12 are accordingly described in architectural surveys of the city, such 

as that by Gavin McLean, but such texts give little reference to the modest, smaller scale 

commercial URM structures.13 Historian Ben Schrader foregrounds a scarcity of scholarship 

 
10 John Stacpoole and Peter Beaven, Architecture 1820 – 1970 (Wellington: Reed, s.n., 1972), 41. 
11 Chris Cochran in Historic Buildings of New Zealand; North Island ed. Frances Porter (Auckland, N.Z.: 

Methuen, 1983), 238-248. 
12 “Vogelite Expansion” refers to the term of office held by New Zealand’s eighth Premier, Julius Vogel (1835-

1899), during which a highly ambitious and large-scale public works scheme was undertaken. 
13 Gavin McLean, Historic Wellington: A Walking Tour (Auckland: Reed, 1998), 3. 
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on the urban history of New Zealand’s towns and cities.14 Schrader posits that a longing for the 

liveliness of urban living prompted New Zealand’s colonial settlers to fashion towns and cities 

in the likeness of those in Britain. The rapid-fire architectural transitions from canvas tent to 

raupō and timber dwelling, followed by masonry central business districts, can be viewed as 

the implementation of capitalist tendencies in a new land. In his 1994 book, Wellington’s Old 

Buildings, David Kernohan focuses on the early decades of the twentieth century as periods of 

major building activity, by adopting an urban-scale, precinct-based lens for discussing five 

areas in central Wellington.15 He concludes that major streetscape changes in the 1980s, 

combined with a scarcity of knowledge of the historic but less monumental structures, resulted 

in what was by then a highly eclectic city centre.16 The extent to which these historic urban 

conditions have been retained and the application of townscape or urban conservation 

principles for the ongoing seismic strengthening initiatives emerge as questions for further 

exploration.  

3.2 Historic Design Dilemmas and Material Thinking 

The early colonial experiences of building in a foreign land are further captured through the 

verbal account of individuals such as W.H. Clayton (New Zealand’s first and only Colonial 

Architect), articulating early design dilemmas:  

I desire most strongly to urge the advisability of erecting them [the new Government 

Buildings] in some indestructible materials … not susceptible of being easily reduced 

by fire… To my mind, the circumstance that Wellington has been visited by 

earthquakes is not a sufficient reason to limit the chief materials of all buildings to 

timber.17  

Imitation and adaptation typify design responses to structure and architectural style, as seen 

through reinterpretations of Classical masonry details such as triglyphs, metopes, guttae, and 

quoins in timber (Figure 3.4).18 Conservation architect Chris Cochran pointed out the 

significance of this practice, noting too that such details were copied in masonry by the ancient 

Greeks from older timber constructions.19 This architectonic reversal dictated by colonial 

 
14 Ben Schrader, The Big Smoke; New Zealand Cities 1840-1920 (Wellington: Bridget Williams Books 2016), 

Introduction. 
15 Kernohan, Wellington’s Old Buildings, 11-28. 
16 Kernohan, Wellington’s Old Buildings, 11. 
17 Cochran in Historic Buildings of New Zealand, 238. 
18 Cochran in Historic Buildings of New Zealand, 240. 
19 Cochran in Historic Buildings of New Zealand, 240. 
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necessity bears historic significance for the application of architectural theory in the nineteenth-

century colonial context and as a consideration for contemporary heritage conservation 

schemes of repair, reproduction or reconstruction of building fabric. Exploring early attitudes 

to art and architectural questions of style, decoration and materiality in New Zealand, art 

historian Don Bassett suggests that the use of new materials or construction technologies gave 

rise to a new architectural style as there was a desire to appreciate beauty in structures as 

expressions of strength, including buildings that were devoid of traditional mouldings or other 

ornamentation.20 The period from 1900 to 1918 is identified by Ian Lochhead as especially 

productive for a nationwide push for new government buildings such as post offices, court 

houses, and departmental buildings to reflect a burgeoning sense of national identity.21 These 

sentiments were also projected onto the smaller-scale commercial URM buildings. 

 

Figure 3.4: Adaptation of Masonry Details to Timber, Old Government Buildings. 

 

Geoff Mew and Adrian Humphris also profile the emergence of taller structures or early “high 

rise” buildings in central Wellington.22 Such construction demonstrates the increasing use of 

evolving steel frames and concrete floor technologies, offering the advantage of lower 

 
20 Don Bassett, “Architecture and Art in the pages of the NZIA Journal to 1920” Proceedings of the “…we have 

no style…New Zealand Architecture 1900-1918: A One Day Symposium,” Victoria University of Wellington, 3 

December 2004, ed. Christine McCarthy (Victoria University of Wellington), 6-9. 
21 Ian Lochhead, “The Politics of Empire and the Architecture of Identity: Public Architecture in New Zealand 

1900-1918” Proceedings of the “…we have no style…New Zealand Architecture 1900-1918: A One Day 

Symposium”, Victoria University of Wellington, 3 December 2004, ed. Christine McCarthy (Victoria University 

of Wellington), 42-49. 
22 Geoff Mew and Adrian Humphris, “The 102-foot Australian invasion of Central Wellington in the 1920s,” 

Proceedings of the “Good Architecture should not be a plaything: New Zealand Architecture in the 1920s; A One 

Day Symposium”, Victoria University of Wellington, 2 December 2011, ed. Christine McCarthy (Wellington: 

Victoria University of Wellington), 57-61. 
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vulnerability to earthquake damage, but URM buildings continued to be built and Mew and 

Humphris suggest that this was due to financial uncertainty stemming from World War I and 

the impending Great Depression.23 They suggest that newspaper accounts reveal a lack of 

knowledge concerning height restrictions among the early designers, however the maximum 

height of approximately nine storeys, or just above 100 feet (30.48 metres), was being 

challenged to keep pace with Australian and American precedents.  

Important Wellington architects included Frederick Thatcher, William Clayton, and Christian 

Julius Toxward, followed by John Campbell, Thomas Turnbull, his son William Turnbull, 

William Crichton, and James Hector McKay during the late nineteenth and early twentieth 

century.24 Their successors were Joshua Charlesworth, John Sydney Swan, Edmund 

Anscombe, William Gray Young, C.H. and A.H. Mitchell, and Frederick de Jersey Clere. 

These are a handful of names responsible for designing many of the city’s most iconic historic 

structures. Whether the architectural lineage of Wellington’s more modest URM buildings is 

also owed to this high-profile group is explored in the latter half of this chapter.  

Close reading of the written accounts of some of Wellington’s earliest, prominent commissions 

reveals the design philosophies and shifts behind the URM building stock. Thomas Turnbull 

deserves particular recognition for introducing earthquake-resistant design solutions and 

methodologies learnt in San Francisco, prior to his immigration and practice in New Zealand.25 

Turnbull was born in Glasgow and arrived in San Francisco in 1861, prior to entering 

partnership with a certain Mr. England to produce prominent buildings such as Bancroft’s 

publishing premises, Trinity Church, Market Street Presbyterian Church, in addition to various 

warehouses and he also held the position of honorary secretary to the Architectural Association 

of San Francisco.26 Upon suffering from ill-health, he undertook a voyage to New Zealand, 

eventually settling his family in Wellington during the early 1870s.27 Turnbull’s first masonry 

building was a brick warehouse for W. & G. Turnbull in 1876. The structure featured a floating 

foundation, appropriate for its site on reclaimed land.28 His next project was a five-storey brick 

warehouse for Jacob Joseph that was characterised by early reinforcing mechanisms known as 

 
23 Mew and Humphris, “The 102-foot Australian invasion of Central Wellington in the 1920s,” 57-61. 
24 Kernohan, Wellington’s Old Buildings, 21-25. 
25 Chris Cochran, “Turnbull, Thomas”, Dictionary of New Zealand Biography; Te Ara- the Encyclopedia of New 

Zealand, 1993, accessed September 1, 2018, https://teara.govt.nz/en/biographies/2t54/turnbull-thomas 
26 “Turnbull, Thomas”,  The Cyclopedia of New Zealand, New Zealand Electronic Text Collection (NZTEC), 

accessed December 28, 2018, http://nzetc.victoria.ac.nz/tm/scholarly/tei-Cyc01Cycl-t1-body-d4-d33-d8.html 
27 “Turnbull, Thomas” 
28 “Turnbull, Thomas” 

https://teara.govt.nz/en/biographies/2t54/turnbull-thomas
http://nzetc.victoria.ac.nz/tm/scholarly/tei-Cyc01Cycl-t1-body-d4-d33-d8.html
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“hoop irons” and “bond irons” that “girted the building at the beds of all joists and the roof”.29 

Descriptions noted that the design incorporated an “elasticity … that enables it to follow … the 

oscillations of the earthquakes”.30 Turnbull was also responsible for designing some of 

Wellington’s public buildings including the Supreme Court House and the General Assembly 

Library. The former bears the reputation as the first public building designed in masonry in the 

capital city.31 The present form of the latter building resulted from the challenges that arose 

during construction when Turnbull was replaced by the first Government Architect John 

Campbell, following disagreement with Prime Minister Richard Seddon.  

Proceedings from the Wellington Philosophical Society meeting in October 1888 include a 

paper presented by Turnbull titled “On Earthquakes and Architecture”.32 Turnbull addresses 

criticisms of his work relating to risk from earthquakes, by acknowledging international 

scientific advances such as the San Francisco practice of floating foundations, and the use of 

“béton aggloméré” mortar that was common in France.33 Turnbull also cites the international 

development of wrought-iron reinforcement for walls, adopted by architects for buildings along 

the San Francisco coastline.34 Turnbull further documented and shared his design experiences 

at the Australasian Association for the Advancement of Science where he also presented a 

paper in 1895.  

Campbell emerges as another significant contributor for the design of various prominent 

Wellington buildings such as the Public Trust Office.35 Significance lies in the design concept 

and political pressures from the building’s conception through to final completion where the 

San Francisco architectural practice the Reid Brothers were engaged to produce a full drawing 

set, based on Campbell’s original ideas. The result was a heavily reinforced masonry 

building.36 High cost of the proposed design resulted in Campbell preparing another iteration 

using a lighter steel frame, and the 1906 San Francisco earthquake prompted pressure from 

Seddon for an earthquake-proof building. The final iteration that survives to this present-day 

 
29 Cochran in Historic Buildings of New Zealand, 241. 
30 Cochran in Historic Buildings of New Zealand, 241. 
31 Cochran in Historic Buildings of New Zealand, 240. 
32 “A Discussion on Earthquakes & Architecture Before the Philosophical Society, Wellington”, The Pamphlet 

Collection of Sir Robert Stout: Volume 68, accessed December 28, 2018, 

http://rsnz.natlib.govt.nz/volume/rsnz_21/rsnz_21_00_004110.pdf 
33 “A Discussion on Earthquakes & Architecture Before the Philosophical Society, Wellington,” 33: Béton 

Aggloméré is described as  a type of mortar 
34 “A Discussion on Earthquakes & Architecture Before the Philosophical Society, Wellington,” 33. 
35 Cochran in Historic Buildings of New Zealand, 242. 
36 Cochran in Historic Buildings of New Zealand, 242. 

http://rsnz.natlib.govt.nz/volume/rsnz_21/rsnz_21_00_004110.pdf
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is recognised as Campbell’s previous 1905 design, containing a lighter steel frame than the 

Reid Brothers’ proposal.  

Frederick de Jersey Clere, whose repertoire includes nineteenth-century timber churches, was 

also responsible for the design of the Wellington Harbour Board Buildings and Shed 7. Shed 7 

at Queen’s Wharf more closely reflected the prevailing design philosophies of the age through 

elaborate ornamentation, and Cochran suggests that Clere’s collaborator J.S. Swan may have 

been behind the concept.37 Architectural historians acknowledge that the building is an 

exception when compared with its contemporaries such as Sheds 11 and 13 (designed by 

Harbour Board staff, 1904), and Shed 21 (designed by J. Marchbanks, 1909).38  

Upon closer reading, these architects’ works are reflective of societal attitudes to seismic or 

natural hazard risk mitigation, evident too in early Council-led building projects  

Figure). In 1878 the Wellington City Council adopted a strong regulatory stance that required 

that all new buildings in the No.1 District (today’s central city area) to have masonry (brick, 

stone, or concrete) boundary and rear walls, which became typical in the works of architects 

such as C.J. Toxward, Thomas Turnbull, and their peers.39 An increasing urgency for reducing 

fire hazard led to the significant 1892 local building by-laws that divided the city into three 

zones or districts known as the “brick area” (all construction was to be brick, stone, or concrete 

and limited to 31.40 metres (103.00 feet) in height due to the load-bearing nature of 

construction).40 Revision soon followed in 1908 to make allowance for developments in 

structural steel frame and reinforced concrete construction, when the maximum permissible 

building height was related to street width to enable a minimum angle of daylight to the 

pavement.41 After the Hawke’s Bay earthquake of 1931, central government established the 

New Zealand Standards Institute in 1932, through which the first earthquake code NZSS 95: 

1935 Model Building By-Law Sections I-X (NZSI 1932) was introduced (Figure 3.5).42 Seven 

years later, after the 1942 Wairarapa earthquakes, new legislation gave the Wellington City 

Council the authority to require the repair of quake-damaged buildings.43 NZS 1900 replaced 

 
37 Cochran in Historic Buildings of New Zealand, 243. 
38 Cochran in Historic Buildings of New Zealand, 243. 
39 Kernohan, Wellington’s Old Buildings, 11-28. 
40 Kernohan, Wellington’s Old Buildings, 11-28. 
41 Kernohan, Wellington’s Old Buildings, 11-28. 
42 Kernohan, Wellington’s Old Buildings, 11-28. 
43 Kernohan, Wellington’s Old Buildings, 11-28 and Adam W. Thornton, “Twenty-five years of strengthening 

Wellington,” 2010 NZSEE Conference, Soundings Theatre Te Papa, 26-28 March 2010, 

https://www.nzsee.org.nz/db/2010/Paper26.pdf 

https://www.nzsee.org.nz/db/2010/Paper26.pdf
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NZS 95 in 1965, and in the 1970s, a building boom resulted in the demolition of numerous 

buildings deemed to be earthquake hazards, many of them URM.44  

A notable architectural voice in these discussions belonged to the renowned architect Charles 

Reginald Ford.45 Ford, as mentioned in Chapter 2, produced the earliest known publication on 

seismic engineering practice in New Zealand, titled Earthquakes and Building Construction 

(1926).46 The following decade saw Ford consolidate his previous views, particularly between 

the Murchison earthquake (1929) and Hawke’s Bay earthquake (1931), where his Brick as a 

Building Material in Earthquake Areas (1929) advocated the design of masonry buildings, 

citing existing knowledge of seismic motions, acknowledging masonry limitations, and 

earthquake-resistant construction techniques.47 Interestingly, the pamphlet was re-produced 

from his earlier treatise, at the request of the burgeoning Amalgamated Brick and Pipe 

Company, located in the clay-rich West Auckland suburbs.48 In his paper titled “Earthquake 

Resisting Design in the Light of Recent Investigation and Experience”, delivered at the annual 

meeting of the New Zealand Institute of Architects, Ford used the devastation caused by the 

Hawke’s Bay earthquake to draw attention to the lack of technical knowledge for producing 

earthquake-resisting or ‘aseismic’ buildings.49 The scope of his commentary includes early 

acknowledgement of local seismicity and the impacts of poor workmanship in construction, 

and he is clear that such considerations should be inherent to any building project in New 

Zealand. More recently, these contributions, including a lecture to the Engineering and 

Architectural Society of the University College of Auckland, have also served as topics of 

study on local engineering heritage, by practicing engineers and researchers.50 

 

 
44 Kernohan, Wellington’s Old Buildings, 11-28. 
45 Peter Lowe, “Ford, Charles, Reginald,” Te Ara: The Encyclopaedia of New Zealand (1991), accessed August 

10, 2018, https://teara.govt.nz/en/biographies/4f19/ford-charles-reginald 
46 See: Heritage New Zealand Pouhere Taonga, “Lost Heritage, House,” (1981), accessed August 11, 2018, 

http://www.heritage.org.nz/the-list/details/601 and Charles Reginald Ford, Earthquakes and Building 

Construction (Auckland: Whitcombe & amp; Tombs, 1926) 
47 Charles Reginald Ford, Brick as a Building Material in Earthquake Areas (Auckland, N.Z.: Amalgamated Brick 

& Pipe Co.), 1929 
48 Ford, Brick as a Building Material in Earthquake Areas,  
49 Charles Reginald Ford, “Earthquake Resisting Design in the Light of Recent Investigation and Experiences; A 

Paper read at the Annual Meeting of the New Zealand Institute of Architects, Wellington, February 25 th 1935”, 

Auckland [N.Z.]: Worthington Press, 1935 
50 A.D. Landells and G. Mullenger, “C.R. Ford’s Contribition to Seismic Engineering in New Zealand’ in 

Proceedings of the Second Australasian Conference on Engineering Heritage, Auckland, 14-16 February, 2000, 

eds. P.G. Lowe and R.F. Hill (Auckland, N.Z.: Institution of Professional Engineers New Zealand, 2000), 151-

156, https://search.informit.com.au/documentSummary;dn=910538387622819;res=IELENG 

https://teara.govt.nz/en/biographies/4f19/ford-charles-reginald
http://www.heritage.org.nz/the-list/details/601
https://search.informit.com.au/documentSummary;dn=910538387622819;res=IELENG
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Figure 3.5: Development and Decline of Wellington’s URM Buildings.  
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3.3 Present-Day Earthquake Risk to Historic Unreinforced Masonry Precincts 

“The street was the ‘living room’ of everyday city life”51 

Ben Schrader 

Schrader’s words ring true of today’s urban centres as much as their nineteenth- and early 

twentieth-century antecedents. As mentioned in Chapter 2, in February 2017, and following 

the Canterbury earthquakes, central government legislated for emergency façade and parapet 

strengthening of URM buildings.52 Wellington is situated within an area of high seismic hazard 

and the amended legislation allocated specific time frames for the Wellington City Council to 

identify potentially earthquake-prone buildings and for building owners to undertake 

emergency strengthening and full seismic retrofit.53  

Ongoing policy changes that address seismic or natural hazard risk mitigation have contributed 

to today’s debate concerning the heritage conservation values and processes for historic URM 

precincts in New Zealand. Inherent to the ICOMOS New Zealand Charter and the wider urban 

conservation movement is consideration of the physical or formal architectural qualities of 

historic precincts, streetscapes, or townscapes. Of specific relevance is the formal appearance 

of the interior and exterior of buildings defined by scale, size, style, construction, materials, 

colour, and decoration.54 The conservation of URM precincts of historic commercial buildings 

therefore demands acknowledgement of architectural consistency as well as any variation, as a 

consequence of the evolving masonry construction technologies between the years 1880 and 

1930. One may argue that variation of building technology can influence variation in 

architectural appearance, subsequently adding further historic significance to the overall 

precinct.  

Examination of the three selected Wellington precincts therefore highlights the degree of 

consistency and key variations across the groups of URM buildings. These three precincts are 

at the fore of current discussion as all contain a number of earthquake-prone buildings requiring 

immediate mitigation measures, noting the high pedestrian volumes along their streets. The 

following discussion compares transitions of construction characteristics and architectural 

 
51 Ben Schrader, The Big Smoke, Conclusion. 
52 See: Section 175, Building Act 2004 by Ministry of Business, Innovation and Employment (MBIE), “Securing 

Unreinforced Masonry Building Parapets and Facades”, accessed August 25, 2018 

https://www.building.govt.nz/managing-buildings/unreinforced-masonry/   
53 MBIE, “Securing Unreinforced Masonry Building Parapets and Facades” 
54 “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,” 

https://www.building.govt.nz/managing-buildings/unreinforced-masonry/
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styles, along with prevalent architects within the 1880-1930 era, and acknowledges those 

buildings that have survived to the present-day, to demonstrate the rise and decline of the URM 

typology. 

3.4 Victorian Lambton Quay 

The era following the settlement of the Wellington city centre architecturally manifests in the 

junction between Lambton Quay and Willis Street (commonly referred to as ‘Stewart 

Dawson’s corner’ after a jeweller’s shop that occupied the corner site).55 Development gained 

momentum as a result of the congestion of the country’s busiest harbour, Queens Wharf, and 

necessitated consecutive land reclamations in 1882, 1886, and 1893.56 The designated South 

Lambton Quay Historic Area (Heritage New Zealand Pouhere Taonga List Number 7041) was 

the site of some of the earliest buildings built in Wellington such as the Athenaeum and 

Mechanics Institute (demolished 1930s).57 Nevertheless, commercial development remains a 

key theme at the junction contains the largest collection of pre-1940 historic buildings serving 

banking and insurance in Wellington.58  

Licensed surveyor and engineer Thomas Ward’s 1891-92 survey plan showing the South 

Lambton Quay Historic Area and vicinity, illustrates the presence of a low to mid-rise building 

stock, comprised of two- and three-storey buildings.59 The legend for Ward’s plans provides 

an insight into principal nineteenth-century urban considerations for the Wellington building 

stock. The legend presents a wealth of recorded information using graphic delineation 

categorising various construction typologies including “Brick Walls”, “Wooden”, “Iron” and 

“Iron Roofs” as well as differentiating between buildings with two or more storeys.60 Identified 

historic construction technologies include URM boundary walls or timber structures with an 

iron cladding for the perimeter walls. Both options are likely denoting an increasing concern 

for mitigating fire risk, bearing in mind the 1878 local by-laws that demanded the use of 

masonry for boundary walls. The extant nineteenth-century buildings of Stewart Dawson’s 

Corner bear consistency through a common two-storey building height and the overall narrow 

and elongated building lot forms. Variation in this streetscape pattern becomes evident at the 

 
55 Heritage New Zealand Pouhere Taonga, “South Lambton Quay Historic Area” The List, accessed August 10, 

2018, http://www.heritage.org.nz/the-list/details/7041 
56 Wellington City Council, “Wellington Heritage Building Inventory 2001; Non-Residential Precincts” 

(Wellington, Wellington City Council, 2001) 
57 Heritage New Zealand Pouhere Taonga, “South Lambton Quay Historic Area” 
58 Heritage New Zealand Pouhere Taonga, “South Lambton Quay Historic Area” 
59 Thomas Ward, Survey Map of Wellington City, Sheets 16-59, 1892-c.1900, Wellington City Archives 
60 Thomas Ward, Survey Map of Wellington City, Sheets 16-59, 1892-c.1900, Wellington City Archives 

http://www.heritage.org.nz/the-list/details/7041
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distinctive wedge-shaped junction of Lambton Quay, Customhouse Quay, and Harbour Street 

(today Willeston Street). There appears to have been some use of brick walls and iron as a 

cladding for exterior walls, according to Ward’s survey (Figure 3.6).61 The predominant 

banking and commercial functions of the Lambton Quay precinct have led to overall 

architectural and visual consistency, however still incorporating some techniques of seismic-

resistant masonry construction. 

 

 

Figure 3.6: Highlighted Prevalence of Construction Typologies in South Lambton Quay Historic Area. 

 

The precinct’s visual consistency results from architectural style, scale, and building use, 

displayed by the four former BNZ buildings located on the block contained by Lambton Quay, 

Customhouse Quay, and Hunter Street (Figure 3.6c). Thomas Turnbull was responsible for the 

Renaissance Revival design of BNZ Buildings No. 1 (239-247 Lambton Quay) and No. 3 (98-

102 Customhouse Quay) with ornamentation designed by Wellington practice Burton & Pratt, 

with No.2 (233-7 Lambton Quay) designed by Thomas Turnbull & Son, and No. 4 (4-29 Hunter 

 
61 Thomas Ward, Survey Map of Wellington City, Sheets 16-59, 1892-c.1900, Wellington City Archives 
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Street) was the product of the Hislop & Walden partnership (Table 3.1). All four buildings 

were completed in the period between 1883/4 and 1904. Turnbull’s notable contemporary 

William Chatfield was responsible for the Stewart Dawson’s Building, completed in 1900 and 

bestowing further significance to this precinct (Table 3.1). Of the listed buildings, the AMP 

Society Building (86-90 Customhouse Quay) displays a restrained historicism that followed 

the richness of the Edwardian Baroque period (Figure 3.6e). Written commentaries draw 

attention to the overall palazzo style characterised by a vertical hierarchy of rusticated base, 

“stretched piano nobile” shaft of pedimented and plain windows and capped by a projecting 

cornice. Classical motifs executed in costly building materials helped evoke ideas of 

permanence before the Great Depression. 

 

   

(a) c. 1860s. Original timber buildings at Willis Street, 

Wellington, with outfitting business Warmoll's.  

 

(b) c. 1930s. Transition to masonry structures. Willis 

Street, Wellington (Stewart Dawson’s circled). 

 

  

(c) B.N.Z. Buildings, 2018. (d) Stewart Dawson’s Building, Undergoing  

Seismic Upgrade, 2018 
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(e) AMP Society Building, 2018. 

Figure 3.7: Stewart Dawson’s Corner, Victorian Lambton Quay. 

 

The early architects paid heed to the lessons from previous earthquakes as changes to building 

regulations led to new structures being designed with increased structural resistance. An 

example acknowledged for the employment of earthquake-resistant construction is Stewart 

Dawson’s Building, as Wellington City Council inventory documents report the use of 

stanchions and girders that were cast in concrete.62 Cast iron and steel columns were 

subsequently used to support the timber floors of the Whitcoulls Building (312-316 Lambton 

Quay), completed 1907-08.63 Although the Prudential Insurance Building (332-340 Lambton 

Quay) dates slightly later, the design embodied a consolidation of the technologies and 

architectural style that emerged over the following decades, and therefore provides variation 

when compared with the earlier Lambton Quay precinct buildings. The Art Deco high-rise 

building was completed in 1934-35 and was designed by Australian firm Hennessy & 

Hennessy, with local associates Gray Young Morton & Young. Architectural form and 

appearance was paramount, as the reinforced concrete structure was veiled with an artificial 

‘Benedict stone’ veneer on the lower storeys, and rendered in coloured cement on higher floors. 

The aforementioned buildings therefore display both representation and predominance of the 

most noteworthy architects in Wellington and nationally, such as Turnbull, Chatfield, and Clere 

(Table 3.1). Records for some buildings such as the United Fruit Company and the former City 

Meat Company are incomplete and do not include details of the original architect or designer. 

 
62 “Stewart Dawson’s Corner,” Wellington City  Council Heritage Inventory Report (2012), 11-12, 

http://wellingtoncityheritage.org.nz/buildings/151-300/191-2-stewart-dawson 
63 “Whitcoulls Building (former),” Wellington City  Council Heritage Inventory Report (2012), 8, 

http://wellingtoncityheritage.org.nz/buildings/151-300/189-whitcoulls-building  

http://wellingtoncityheritage.org.nz/buildings/151-300/191-2-stewart-dawson
http://wellingtoncityheritage.org.nz/buildings/151-300/189-whitcoulls-building
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TABLE 3.1: BUILDINGS IN “SOUTH LAMBTON QUAY HISTORIC AREA” 

Name Date Address Architect Status Heritage 

Listing/Scheduling 

Construction 

B.N.Z. 

Buildings 

(1,2,3,4) 

1883/4-

1904 

239-247 

Lambton 

Quay 

Thomas 

Turnbull, 

Thomas 

Turnbull & Son, 

Burton & Platt, 

Hislop & 

Waldon 

Extant Buildings 1 and 2: 

Category I 

 

Building 3: 

Category II 

 

Building 4: None 

URM 

United Fruit 

Company 

c. 

1886-

1900 

360 Lambton 

Quay 

Original 

Architect 

Unknown; 

Addition by 

G.G. Schwartz 

Extant Category II URM 

City Meat 

Company 

Building 

(Former) 

c.1900 2-6 Willis 

Street 

Original 

Architect 

Unknown; 

Alterations by 

Thomas 

Turnbull 

Extant Category II URM 

Stewart 

Dawson’s 

Building 

1900 366 Lambton 

Quay and 

Willis Street 

William 

Chatfield 

Extant Category II Boundary 

Masonry Walls 

Reinforced with 

Steel, Masonry 

Intermediary 

Walls, Girders 

cast in Concrete 

Equitable 

Building and 

Investment 

Co. Building 

Poy’s 

Building 

c. 1887 

and 

1904/5 

360 Lambton 

Quay 

- Extant Category II URM; Concrete 

Foundations 

and Piles 

Whitcoulls 

Building 

c.1907-

1908 

32-316 

Lambton 

Quay 

William 

Turnbull? 

Extant Category II URM Walls, 

Timber Floors 

supported with 

Cast Iron 

Beams and 

Columns 

McGavin 

House and 

Surgery 

(Former) 

1907-

1908 

200 Willis 

Street 

Thomas 

Turnbull and 

Son/William 

Turnbull 

Extant  Rendered brick 

walls with 

concrete piled 

foundations 

Dr. Ewart’s 

Residence 

and Surgery 

(Former) 

1909 279 Willis 

Street 

Hoggart and 

Prouse 

Extant  - 
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McDonald 

Building 

1919-

1920 

128 (128-

132) Willis 

Street 

Thomas 

Turnbull and 

Son/William 

Turnbull 

Extant   Probably URM 

with concrete 

foundations, 

concrete floor 

on Reinforced 

Concrete beams 

AMP 

Society 

Building 

c.1928 86-90 

Customhouse 

Quay 

F. de Jersey 

Clere & E.H. de 

Jersey Clere 

Extant Category I Masonry 

(Concrete and 

Stone) 

CBA 

Building 

1935 328-330  

Lambton 

Quay 

Clere & Clere Extant Category II Concrete 

MLC 

Building 

(Former)  

1940 231 Lambton 

Quay/ 33 

Hunter Street  

Mitchell & 

Mitchell 

Extant Category I Concrete 

 

Data drawn from ‘Wellington Heritage’ at http://www.wellingtoncityheritage.org.nz) and ‘South Lambton Quay 

Historic Area’ at http://www.heritage.org.nz/the-list/details/7041 

 

3.5 Edwardian Cuba Street 

Cuba Street has early connections with the Tonks family who settled the area and established 

various brickyards. Heritage New Zealand has designated that buildings on both sides of Cuba 

Street, between Wakefield Street and Webb Street, are recognised as a Historic Area (List 

Number 7209) (Table 3.2).64 Today Cuba Street boasts the best surviving Victorian/Edwardian 

streetscape in inner-city Wellington.65 By 1863 the north end of Cuba Street saw the 

construction of houses, hotels, shops, and small scale industrial buildings.66 A local farmers’ 

market served as the genesis of the street’s commercial history but was quickly followed with 

stores that remain recognisable to this day. Key examples include James Smith Te Aro House 

(1868), Hannah’s Footwear (c. 1868), and department store Kirkcaldie & Stains (1871).67 

Major rebuilding took place after the fire of 1879 (Figure 3.8).68  

 

 

 

 
64 Heritage New Zealand Pouhere Taonga, “Cuba Street Historic Area” The List, accessed August 10, 2018, 

http://www.heritage.org.nz/the-list/details/7209 
65 Heritage New Zealand Pouhere Taonga, “Cuba Street Historic Area” 
66 Wellington City Council, “Wellington Heritage Building Inventory 2001; Non-Residential Precincts” 
67 Hodgson, Colonial Capital: Wellington, 9-13 
68 Wellington City Council, “Wellington Heritage Building Inventory 2001” 

http://www.wellingtoncityheritage.org.nz/
http://www.heritage.org.nz/the-list/details/7041
http://www.heritage.org.nz/the-list/details/7209
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Figure 3.8: 1894. Prevalence of masonry construction, Cuba Street, crossed by Manners Street. 

 

The street’s popularity persisted with the introduction of the electric tram service, from the 

time of electrification in 1904.69 Accounts published in The New Zealand Mail acknowledged 

an evolving frontage of Cuba Street and a new drapery store that included a sprinkler system.70 

Consistency of similarly scaled buildings with ornate façades concealing simple internal 

structures and iron roofs became defining architectural characteristics for Cuba Street over the 

following two decades.  

 

 

 

 

 

 
69 Heritage New Zealand Pouhere Taonga, “Cuba Street Historic Area” 
70 Wellington City Council, “Wellington Heritage Building Inventory 2001” 
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Figure 3.9: Highlighted Prevalence of Construction Typologies in Cuba Street Historic Area. 

 

Transitions between architectural forms or styles are reflective of transitions in nineteenth- and 

twentieth-century construction technologies (Figure 3.9). Load-bearing masonry on concrete 
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foundations and piles serve as a recurring system during the late nineteenth and early twentieth 

centuries, with the use of timber being confined to floor joists and roof trusses.71 Variation of 

internal architectural form began to arise through the use of metal reinforcing structural 

members. Council field survey documentation reveals the use of metal structural members such 

as iron stanchions and steel joists that carry loads and provide internal support for timber 

elements (Figure 3.10). For example, the introduction of cast-iron columns and steel beams 

enabled increasingly open floor areas, as seen in utilitarian buildings where the functional 

requirements of uninterrupted floor plans and good lighting influenced architectural form.72 

Therefore, developments in cast iron and steel technology saw use across various buildings 

such as the Last Footwear Company Building (41-43 Cuba Street, completed in 1903) that 

contains circular cast iron columns that support steel beams and timber floor joists. The L.T. 

Watkins Building (176-186 Cuba Street) was constructed in 1904 and similarly features cast 

iron columns but which instead support iron joists that carry a timber floor.73  

 

 
71 Wellington City Council, “Wellington Heritage Building Inventory 2001” 
72 Wellington City Council, “Wellington Heritage Building Inventory 2001” 
73 Wellington City Council, “Wellington Heritage Building Inventory 2001” 
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Figure 3.10: Early use of iron and steel reinforcement in URM construction.  
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Reinforcement took the form of iron trusses, railway irons within concrete foundations, 

compound girders, and steel beams at the Berry Building (145 Cuba Street), designed by 

William Crichton).74 The aforementioned architect William Chatfield also combined railway 

irons with heavy masonry to great effect, endowing foundations, cornices, and columns with 

impressive strength.75 Chatfield’s works also illustrate the increasing use of concrete and 

reinforced concrete frames from 1907 onwards, such as the GHB Wilkinson Building and 

James Smith Market (1907), a collaboration between Penty & Blake and King & Dawson. 

While the overall architectural scale, form, and ornamentation of these early buildings 

remained consistent with the predominant architectural style of the street, subtle variation in 

façade composition is apparent. The use of concrete frames allowed more and larger façade 

openings than the purely load-bearing predecessors. Greater wall-to-glass ratio serves as a clue 

in reading evolving technologies. 

The deployment of plaster ornamentation for street frontages, as distinct from full stone 

masonry detailing, was a cost-effective design solution. Edwardian Baroque persisted as the 

dominant language and architectural composition ranged from elaborate such as the Columbia 

Hotel, to more modest examples. Projecting cornices, parapets, string-courses, pilasters, 

pediments, and patterned brick arches and columns distinguish street frontages. In a manner 

akin to the Lambton Quay Historic Area, Cuba Street was dominated by works by leading 

designers (Table 3.2). Buildings by the Turnbulls, Crichton & McKay, John Sydney Swan, 

Penty & Blake, and Joshua Charlesworth recur, alongside work by Edwin Royden Wells (who 

initially worked for Penty & Blake and Crichton & McKay). 

The period after 1910, as well as between the First World War and the ensuing Great 

Depression, slowed Wellington development and remodelling rather than new construction 

became the order of the day.76 Projecting building elements such as peaked parapets and 

colonnaded balconies were often removed in the aftermath of the 1931 Hawke’s Bay and 1942 

Wellington earthquakes.77 Nevertheless, a decline in Cuba Street’s popularity from the 1940s 

resulted in these buildings being saved from the pressures of modern development and thus 

many remain extant.78  

 
74 Wellington City Council, “Wellington Heritage Building Inventory 2001” 
75 Heritage New Zealand Pouhere Taonga, “Stewart Dawson’s Building” The List, accessed November 11, 2018, 

http://www.heritage.org.nz/the-list/details/1871 
76 Wellington City Council, “Wellington Heritage Building Inventory 2001” 
77 Wellington City Council, “Wellington Heritage Building Inventory 2001” 
78 Heritage New Zealand Pouhere Taonga, “Cuba Street Historic Area” 

http://www.heritage.org.nz/the-list/details/1871
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TABLE 3.2: BUILDINGS IN “CUBA STREET HISTORIC AREA” 

Name Date Address Architect Status Heritage 

Listing/ 

Scheduling 

Construction 

Selera 

Restaurant 

Building 

1894 151 Cuba 

Street 

A.A. 

Schwartz 

Extant Category II URM 

T.G. Macarthy 

Trust Building 

1898 58-60 Cuba 

Street 

- Extant Category II URM 

Berry & Co. 

Photographers 

1900 145-149 Cuba 

Street 

W Crichton Extant Category II URM with 

Railway irons 

in foundations, 

concrete lintels 

and foundations 

Maguires 

Building 

1900 168-174 Cuba 

Street 

Thomas 

Turnbull and 

Sons 

Extant Category II URM 

Nees 

Hardware 

(former) 

1900 119-121 

 Cuba Street 

William 

Crichton and 

McKay 

Extant  Masonry with 

rolled iron 

girder over 

each shopfront 

Shop/Dwellin

g 

c.1900 290  

Cuba Street 

- Extant Category II Timber 

Shop/Dwellin

g 

1900 289-291  

Cuba Street 

Thomas 

Turnbull 

Extant Category II Timber 

Downes 

Building 

(former)/ 

Orsini’s 

Restaurant 

1901 201 Cuba 

Street 

McKay & 

McGregor 

Extant Category II URM 

Barber’s 

Buildings 

1902 123-125 Cuba 

Street 

Crichton & 

McKay 

Extant Category II URM 

Hellaby 

Building 

1902 118 Cuba 

Street 

John Sydney 

Swan 

Extant  URM, concrete 

foundations and 

piles 

Last Footwear 

Company 

1903 41-43 Cuba 

Street 

John Sydney 

Swan 

Extant Category II URM 

People’s 

Palace 

1904 203-205 Cuba 

Street 

James 

O’Dea 

Extant Category II URM 

Commercial/R

etail Building 

(AGC House) 

1904-5 176 Cuba 

Street 

R.R. 

McGregor 

Extant Category II URM 

Wellington 

Working 

Men’s Club 

1904/1

908 

101-117 Cuba 

Street 

Thomas 

Turnbull and 

Son 

Extant Category II URM 

Patrick’s 

Buildings 

(Former)/ Reid 

House 

1904 

Alterati

ons in 

1930-

31 

191-195 Cuba 

Street 

Penty & 

Blake, 

Atkins & 

Mitchell 

Extant Category II 

(5362) 

1904 building 

is URM, Steel 

Columns, 

Alterations in 
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Reinforced 

Concrete? 

Kennedy 

Building 

1905 33-39 Cuba 

Street 

James 

O’Dea 

Extant Category II URM 

Wellington 

Workingmen’s 

Club Building 

1905 107 Cuba 

Street 

Thomas 

Turnbull 

Extant Category II  URM 

Commercial/R

etail Building 

1906-

1907 

276-278 Cuba 

Street 

Charles 

Johnson 

Extant Category II/ 

(5350) 

URM on 

Reinforced 

Concrete 

foundations and 

piles 

Commercial/R

etail Building 

1907 297-301 Cuba 

Street 

- Extant Category II 

(5354)/ 

(5355) 

URM on 

concrete 

foundations and 

piles 

James Smiths 1907-

1965 

49-65 Cuba 

Street/ 87-99 

Manners 

Street 

Penty & 

Blake, 

Dawson & 

King, 

Mitchell & 

Mitchell 

Extant Category II Masonry/Concr

ete? 

Commercial 

Building 

1907 126 Cuba 

Street 

Joseph 

Clarkson 

Maddison 

Extant  URM with 

Compound 

Girders, Iron 

Stanchions, 

Steel Joists 

Thistle Hall 1907 293  

Cuba Street 

Penty & 

Bake 

Extant  Masonry; 

Concrete Piles 

and 

Foundations 

Columbia 

Hotel 

1908 36-38 Cuba 

Street 

Joseph 

McClatchie 

Dawson 

Extant Category II URM on 

concrete 

foundations and 

piles 

Commercial 

Building (Sala 

Thai 

Restaurant) 

1908 134 Cuba 

Street 

James 

Bennie 

Extant Category II URM 

Railton Hotel 1908 213 Cuba 

Street 

Edward J. 

Saunders, 

William 

Gray Young 

Extant Category II URM 

Arco House 1908 45 Cuba Street Trevor and 

Sons 

  URM, with 

concrete floor, 

timber joists 

spanning onto 

steel structural 

beams? 

GHB 

Wilkinson 

Building 

1909 241-243  

Cuba Street 

William 

Chatfield 

Extant Category II Reinforced 

Concrete frame 
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with URM 

brick infill 

Bristol Hotel 1909 127-129 Cuba 

Street 

James 

Gardiner 

Extant Category II URM, on 

concrete 

foundations, 

floors, iron 

columns, steel 

joists 

George & 

George 

Building 

(former) 

Craft Village 

1912 161-163  

Cuba Street  

King & 

Dawson 

Extant  Reinforced 

Concrete, with 

concrete floors 

supported on 

steel joists 

Bank of New 

Zealand (Te 

Aro Branch) 

1913 79-85 

Manners 

Street 

William 

Turnbull 

Extant Category I Reinforced 

Masonry 

Farmers 

Building 

1914- 96 Cuba 

Street/ 167-

171 Victoria 

Street 

Joshua 

Charleswort

h 

Extant Category II URM? Brick 

Masonry on 

Concrete 

foundations and 

piles, Internal 

Cast Iron 

Stanchions 

Aida 

Konditorei 

1916 181 Cuba 

Street 

James 

Bennie 

Extant Category II Masonry with 

Cement 

Render, Steel 

Joinery and 

Detailing 

National Bank 

Building (Te 

Aro Branch 

Building) 

1917 192 Cuba 

Street/Vivian 

Street 

Claude 

Plumer 

Jones 

Extant Category I Reinforced 

Concrete frame, 

on concrete 

foundations and 

piles, with brick 

façade, parapet 

and partition 

walls 

McKenzies 

Department 

Store (former) 

1917 116 Cuba 

Street 

Fletcher 

Brothers 

Ltd. 

Extant  Brick Masonry 

with Reinforced 

Concrete 

piles/foundatio

ns; Concrete 

piers and Steel 

Beams 

Krazy Ricks 1920 132 Cuba 

Street 

E.R. Wells Extant Category II URM? 

Commercial 

Building 

1920 104 Cuba 

Street 

Guido 

Schwartz 

Extant  URM on 

concrete 

foundations/pil

es, oriel 

window 

projection 

supported by 
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bent railway 

iron 

Morgan’s 

Building 

1922 197-199 Cuba 

Street/ 149-

151 Vivian 

Street 

- Extant Category II URM? 

INCOMPLETE RECORDS 

  106 Cuba 

Street 

   ? 

  108 Cuba 

Street 

   ? 

  149 Cuba 

Street 

   ? 

  160 Cuba 

Street 

   ? 

  240 Cuba 

Street 

   ? 

  280  

Cuba Street 

   Brick shopfront 

with timber 

cottage behind? 

Data drawn from ‘Wellington City Council, “Wellington Heritage Building Inventory 2001; Non-Residential 

Precincts’, ‘Wellington Heritage’ at http://www.wellingtoncityheritage.org.nz/ and  

‘Cuba Street Historic Area’ at http://www.heritage.org.nz/the-list/details/7209 

 

3.6 Inter-war Jackson Street  

Petone’s Jackson Street (now the Jackson Street Historic Area, List Number 7369) played an 

early role in the colonial settlement of Wellington.79 Susan Butterworth chronicles the history 

of the Petone borough as a catalyst for the development of Wellington, as ships from the New 

Zealand Company first landed on the shores of Petone in 1839.80 Flooding resulted in a long 

slow recovery in the 1850s and 1860s and development to the south, in Wellington central. 

Manufacturing works such as railway workshops (1878-79) and Gear Freezing Works (1882) 

entered operation but were subsequently relocated.81 There is no known surviving historic 

survey map produced for Petone but historic sources such as Petone’s First 100 Years (1940) 

present the informal establishment of Jackson Street, named after Mr. E. Jackson who gave 

rights-of-way through his property as sections of the land were sold.82 The earliest known 

 
79 Heritage New Zealand Pouhere Taonga, “Jackson Street Historic Area” The List, accessed August 10, 2018, 

http://www.heritage.org.nz/the-list/details/7369 
80 Heritage New Zealand Pouhere Taonga, “Jackson Street Historic Area” 
81 Heritage New Zealand Pouhere Taonga, “Jackson Street Historic Area” 
82 Petone Borough Council, Petone; First 100 Years-A Historical Record of Petone’s Progress from 1840-1940 

(Wellington: Petone Borough Council, Messrs. LT. Watkins Ltd., 1940), 61. 

https://library.huttcity.mebooks.co.nz/text/Petone100/t1-front-d3.html 

http://www.wellingtoncityheritage.org.nz/
http://www.heritage.org.nz/the-list/details/7209
http://www.heritage.org.nz/the-list/details/7369
https://library.huttcity.mebooks.co.nz/text/Petone100/t1-front-d3.html
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documentation for this area is the plan of the Petone Town District along with survey maps 

dating to c. 1840 and 1852.83 Early twentieth-century activity was boosted by the rise of soap 

manufacturing (Levers 1919) and automobile assembly (General Motors 1926, Todds 1935).84 

Smaller structures such as shops and hotels along Jackson Street helped service and support 

these industries. Irregular division of land resulted in Jackson Street having an irregular 

geometry of angles and widths along its length.85 Such irregularities were remedied through a 

scheme for the straightening of Jackson Street between c.1931 and c.1938, although 

commentators claim little loss to the building stock. Despite a decline in commercial activity, 

the significance of the historic area lies in the prevalence of various structures that are 

representative of Petone’s histories of manufacturing and distribution. Historic reports also 

note that the relative isolation and slowing economic development may have ensured that 

Jackson Street remained as the main hub of activity in Petone rather than being relegated to the 

fringes of newer urban developments.86  

 

 

 

Figure 3.11: Historic Urban Characteristics comprising of One and Two Storey Inter-War Masonry 

Buildings within today’s Jackson Street Historic Area.  

 
83 Petone Borough Council, Petone; First 100 Years, 45-61. 
84 New Zealand Historic Places Trust, “Historic Area Assessment Under Section 23 Criteria; Registration Report 

Jackson Street Heritage Area” Number 6 (33) (Wellington: New Zealand Historic Places Trust, 1996), 1- 105. 
85 Petone Borough Council, Petone; First 100 Years, 61. 
86 Petone Borough Council, Petone; First 100 Years, 61. 
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The historic URM building stock of Jackson Street largely dates from the second, third and 

fourth decades of the twentieth century, contrasting with its Cuba Street and Lambton Quay 

counterparts despite the earlier date of original settlement (Table 3.3). Heritage conservation 

reports note that only 17 out of Jackson Street’s 64 buildings are identified as Victorian or 

Edwardian and that the main streetscape is characterised by the inter-war Stripped Classical 

style (Figure 3.11 and 3.12). As such, the street is recognised as one of the most intact 

collections of building in New Zealand from this period. The majority were constructed 

between 1920 and 1930, following a period of minimal building activity during the First World 

War. Assessments of historic significance show that the overall number of buildings built by 

well-known architects is proportionally much higher than in other CBD historic areas across 

New Zealand, such as Cuba Street.87 Victorian Classicism, Edwardian Baroque, and 

particularly inter-war styles are represented through the works of notable figures such as 

William Gray Young, Atkins & Mitchell, Thomas Turnbull, Edmund Anscombe, and 

Government Architect J.T. Mair.  

 

 
87 Heritage New Zealand Pouhere Taonga, “Jackson Street Historic Area” 
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Figure 3.12: Variation in Architectural Style of Masonry Buildings across Victorian Lambton Quay 

Edwardian Cuba Street, and Inter-War Jackson Street. Noting Subsequent Removals (marked in red).  
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The convergence of masonry construction technologies and predominant architectural style is 

apparent. Similar to Cuba Street, the Jackson Street Historic Area displays transitions in URM 

construction technology that complemented architectural style. A number of buildings were 

constructed using load-bearing brick elements, strengthened with concrete bands, and with 

timber floors. An early example is 173 Jackson Street (built c.1910-11, altered 1937). Jackson 

Street reveals a shift in construction typology from load-bearing unreinforced concrete 

buildings to the increased use of reinforced concrete buildings on concrete foundations and 

piles, with little exposed brickwork during the late 1920s and 1930s. Loadbearing concrete 

buildings began appearing as early as 1923 such as that at 258-260 Jackson Street, designed by 

F.C. Walton, whereas reinforced concrete construction appeared from the latter 1920s, for 

example, at 207 Jackson Street (built 1927). Merging architectural principles and construction 

techniques become evident through the design of 177-179 Jackson Street (built 1927), where 

structural steel frames embedded in the loadbearing brick walls allowed for an unusual window 

length, calling to mind Art Deco predecessors of the Modernist ribbon window.88 The rise of 

more earthquake-resistant concrete construction therefore coincided with the restrained inter-

war architectural tenets. Bare walls, emphasis on surface finish, and minimal ornamentation 

were more conducive to the formal qualities offered by concrete construction than earlier brick 

masonry. Some URM construction persisted during this period, as in the building at 216 

Jackson Street (built 1926), along with the later Alexandra Building at 188-202 Jackson Street 

(built 1930). Therefore, some of the historic significance of the Jackson Street commercial 

precinct lies in the subtle variation and transitions of clay brick URM giving way to increasing 

prevalence of concrete construction coupled with reduced ornamentation. 

Remodelling in the latest construction technology and architectural style was also undertaken 

for the commercial building at 121-123 Jackson Street. A new Art Deco/Moderne façade was 

designed by F.C. Walton, after the original façade was demolished during the 1920s street 

realignment. Walton was responsible for various Stripped Classical, Streamlined Moderne, and 

Art Deco buildings along Jackson Street.89 Shops such as that at 230 Jackson Street contain 

loadbearing brick walls with concrete bands that are believed to have been built prior to the 

façade that was constructed of reinforced concrete in 1936.  

 
88 New Zealand Historic Places Trust, “Historic Area Assessment Under Section 23 Criteria; Registration Report 

Jackson Street Heritage Area” 
89 New Zealand Historic Places Trust, “Historic Area Assessment Under Section 23 Criteria; Registration Report 

Jackson Street Heritage Area” 
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TABLE 3.3: BUILDINGS IN “JACKSON STREET HISTORIC AREA” 

Listed and Non-Listed URM Buildings  

Name Date Street 

No. 

Architect Status Heritage 

Listing/ 

Scheduling 

Construction 

Commercial 

Building 

c.1890 224 - Extant  

Historic 

Area 

Designation:  

7369 

URM? 

Commercial 

Building 

c.1898 87  - Extant Timber? 

Commercial 

Building 

Pre-1899 266 - Extant URM 

Commercial 

Building 

c.1890s - 

1900 

146  - Extant East/West walls 

URM, 

North/South walls: 

Timber  

Commercial 

Building 

c.1900 89 - Extant Timber? 

Commercial 

Building 

c.1900 91 - Extant Timber? 

(Shifted to 

this site) 

Early 

1900s 

274/274B Public 

Works 

Department 

? Timber 

Commercial 

Building 

c.1900 182  - Extant Timber? 

Commercial 

Building 

c.1900 328 - Extant Timber 

Commercial 

Building 

c. 1905 254 - Extant URM 

Commercial 

Building 

c. 1905-

1915? 

233-235 - Extant URM (First Floor) 

Commercial 

Building 

Pre-1908 180  - Extant URM? Clad in 

timber? 

Commercial 

Building  

Pre-1908 186  - Extant Timber with 

Concrete Floor? 

Commercial 

Building 

c. 1908 219  DEMOLISHED? Likely URM 

Commercial 

Building 

1908-1909 268 Thomas 

Turnbull and 

Son 

Extant URM 

Commercial 

Building 

c.1910-

1911. 

Alterations 

1937 

173  Gray Young, 

Morton & 

Young 

Extant RURM 

Commercial 

Building 

c. 1913 229-31 - Extant URM (1/229) 

Commercial 

Building 

1915 161-163  - Extant ? 

Commercial 

Building 

1915 262-264  - Extant ? 
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Commercial 

Building 

1916 121-123  James 

Bennie, 

Alterations 

by F.C. 

Walton 

Extant URM/Timber 

George and 

George 

Building 

c. 1921 220-222 - Extant ? 

Self Help 

Building 

c.1923 109  - Extant Reinforced 

Concrete 

U.F.S.D 

Building 

c. 1923 249-251 - Extant URM (250)? 

Commercial 

Building 

1923 258-260 F.C. Walton Extant Loadbearing 

concrete walls 

Commercial 

Building 

1926 228 - Extant Brick and 

Reinforced 

Concrete 

Commercial 

Building 

1926 216 Atkins and 

Mitchell 

Extant URM 

Commercial 

Building 

c.1926 257-263 Gray Young, 

Morton and 

Young 

Extant ? 

Commercial 

Building 

1926/1929 195-197  H.A. Hill ? Load-bearing 

concrete 

Commercial 

Building 

c.1927 207 - Extant RC 

Commercial 

Building 

c.1927 274  F.C. 

Walton? 

? Loadbearing 

Concrete  

Commercial 

Building 

1927 299-303 - Extant URM 

Commercial 

Building 

1927 131-141  William 

Gray Young 

Extant RURM 

Commercial 

Building 

c. 1927 226 Atkins and 

Mitchell 

Extant Reinforced 

Concrete 

The Evening 

Post 

Building 

1927 166-170   Extant Concrete 

Commercial 

Building 

1927 177-179 King and 

Dawson 

DEMOLISHED? URM with steel 

frame in street 

façade  

Commercial  

Building 

1928 336-338 Probably 

F.C. Walton 

Survived RC 

Commercial 

Building 

1928 

(shop 

front) 

176-178 - Extant Reinforced 

Concrete 

Shopfront; Timber 

Commercial 

Hotel 

1928 320-326 Possibly 

William 

Gray 

Young? 

Extant URM with 

Concrete Bond 

beams 

Commercial 

Building 

1928 336-338 Probably 

F.C. Walton 

Extant  Reinforced 

Concrete 
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Commercial 

Building 

1928 362-364  F.C. Walton Extant Reinforced 

Concrete Walls 

Commercial 

Building 

c.1928 287 - Extant URM, 

strengthened with 

concrete bands 

Commercial 

Building 

1929 129  F.C. Walton Extant Loadbearing 

URM? 

Commercial 

Building 

1929 

(Façade) 

184  F.C. Walton 

(façade) 

Extant Timber with 

Reinforced 

Concrete facade 

Commercial 

Building 

Late 1920s 358-360 W. Croft Extant URM with 

Concrete Bonds 

Commercial 

Building 

c.1930 295-297 - Extant Loadbearing 

Reinforced 

Concrete walls 

The 

Alexandra 

Building 

1930 188- 202  William 

Gray Young 

Extant Reinforced URM 

Britannia 

Buildings 

1930 237-245 - Extant URM or 

Reinforced 

Concrete? 

New Central 

Hotel 

1931 311-323 John Sydney 

Swan 

DEMOLISHED? ? 

Commercial 

Building 

1932? 

Earlier 

125-127  - Extant URM or 

Reinforced 

Concrete? 

Commercial 

Building 

1935 296 Francis H. 

Swan 

Extant Probably 

Reinforced 

Concrete 

The Petone 

Post Office 

1935 205 J.T. Mair 

(Government 

Architect) 

Extant Reinforced 

Concrete 

Commercial 

Building 

c.1935 278-280 Edmund 

Anscombe 

Extant Reinforced 

Concrete Frame 

The Empire 

Hotel 

1935 175  Francis H. 

Swan 

Extant ? 

Commercial 

Building 

c. 1936 230 Haines and 

Lamb 

(Façade and 

Shop Front)  

Extant  Brick and 

Reinforced 

Concrete 

Commercial 

Building 

1939 284-286 Francis H. 

Swan 

Extant Reinforced 

Concrete Frame 

INCOMPLETE RECORDS 

  131-133     URM 

  135-137    URM 

  139-141    URM 

Commercial 

Building 

Shopfront: 

1928 

176-178    Concrete? 

Commercial 

Building 

- 185-191  - DEMOLISHED? URM/ Reinforced 

Concrete? 
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Commercial 

Building 

- 218 - Extant URM or 

Reinforced 

Concrete? 

  221-227    URM 

  252   URM 

  253   URM 

      

Commercial 

Building 

? 276-278  - Extant ? 

Commercial 

Building 

? 288 - Extant ? 

Commercial 

Building 

 291-293 - Extant URM 

Lothian 

Court 

- 307 - Extant Timber? 

Commercial 

Building 

- 330-334   URM 

  349   URM 

Commercial 

Building 

- 350-352 - Extant Probably URM 

Commercial 

Building 

- 376  - Extant? 

Extended?  

? 

Commercial 

Building 

- 185-191 - ? URM or 

Reinforced 

Concrete? 

Data drawn from ‘7369 Registration Report Jackson Street Historic Area’  

New Zealand Historic Places Trust, 1996 

 

3.7 Decline of Unreinforced Masonry Construction 

While economic conditions played a role in the rise of URM construction, so too did such 

societal pressures contribute to the decline. The Great Depression of the 1930s saw a general 

fall in building activity and the Second World War exacerbated the situation until the mid-

1950s.90 The 1931 Hawke’s Bay earthquake shook contemporary construction practices to the 

core. Poor performance of URM buildings during earthquakes was attributed to their response 

to lateral loads and the dissipation of energy, recorded in a report by the Building Regulations 

Committee to Parliament, titled “Draft General Building By-Law” in 1931.91  

The decline of URM construction followed a series of legislative measures. As discussed in 

Chapter 2, Ingham and Russell record that the construction typology was discouraged from 

 
90 Jason M. Ingham and Michael C. Griffith, “The Performance of Unreinforced Masonry Buildings in the 

20102011 Canterbury Earthquake Swarm”, 7. 
91 Ingham and Griffith, “The Performance of Unreinforced Masonry Buildings in the 20102011 Canterbury 

Earthquake Swarm”, 8. 
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1935 onwards but continued to be used in some cases after 1965, and was not fully outlawed 

until 1976.92 The aforementioned “Draft General Building By-Law” report led to New Zealand 

Standard No. 95, published by the New Zealand Standards Institute in 1935. NZS 95 set out 

provisions for new buildings located across New Zealand, such as using reinforced concrete or 

steel for public buildings.93 New editions appeared in 1939 and 1955, albeit with little 

amendment. This first Standard was superseded by the New Zealand Standard Model Building 

By-Law NZSS 1900: Chapter 8: 1965 which specifically prohibited unreinforced masonry 

across a series of seismic zones.94 Neither Standard was enforceable.95 The most significant 

iteration was NZS 4203, published by the Standards Association of New Zealand in 1976, 

where revised codes for the use of steel, reinforced concrete, timber, and reinforced masonry 

required specified detailing and more importantly, explicitly prohibited URM across the 

nation.96  

Conclusion 

The rise and decline of Wellington and Petone’s URM building stock is one of resilience shown 

by the colonial forebears. The settlers strove to establish urban settings reminiscent of their 

homeland. Flood, fire, and earthquake rocked the figurative and literal foundations upon which 

the city was built, however the studied streetscapes still stand as adaptations of continuing 

advances in construction technology and historically significant commercial precincts. Raupō 

and timber dwellings gave way to the Victorian Classicism of Lambton Quay, followed by the 

Edwardian Baroque masonry monuments along Cuba Street that extolled the success of the 

burgeoning colony. The transition to concrete and steel frame construction as expressions of 

structural beauty eventually gave rise to the Inter-War character of Jackson Street. Early URM 

buildings served commercial, public or civic and industrial uses, of which the former two 

functions were predominant through to the 1930s. 

The trajectory of URM technology in Wellington and Petone is legible through the late 

nineteenth- and early twentieth-century design solutions that often married evolving formal 

 
92 Ingham and Griffith, “The Performance of Unreinforced Masonry Buildings in the 2010-2011 Canterbury 

Earthquake Swarm,” 8-10. 
93 Ingham and Griffith, “The Performance of Unreinforced Masonry Buildings in the 2010-2011 Canterbury 

Earthquake Swarm,” 8-10. 
94 Ingham and Griffith, “The Performance of Unreinforced Masonry Buildings in the 2010-2011 Canterbury 

Earthquake Swarm,” 8-10. 
95 Ingham and Griffith, “The Performance of Unreinforced Masonry Buildings in the 2010-2011 Canterbury 

Earthquake Swarm,” 8-10. 
96 Ingham and Griffith, “The Performance of Unreinforced Masonry Buildings in the 2010-2011 Canterbury 

Earthquake Swarm,” 8-10. 
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architectural strategies and earthquake-resistant building techniques. Tenets of Victorian 

Classicism befitted building use as banking and insurance premises, resulting in the 

ornamented architecture within the inner-city site of Lambton Quay. Railway irons, metal 

stanchions, and girders, along with cast iron columns and beams provided early means of 

masonry reinforcement, while steel frames became more prevalent for taller structures from 

1905 onwards. The Cuba Street Historic Area similarly features the use of the same metal 

structural members, including steel joists to supplement the strength provided by timber 

elements. Reinforced concrete framing with URM brick infill emerged along Cuba and Jackson 

Streets as early as the first decade of the twentieth century.  

Adaptation through alteration and remodelling of buildings as a response to both natural hazard 

and declining economic conditions is a theme especially common to the Cuba Street and 

Jackson Street Historic Areas. Urban-scale initiatives such as parapet removal or street 

realignment have resulted in varying degrees of intervention, including the design and 

construction of completely new facades in later architectural styles. Such schemes produced 

buildings that comprised two or more construction techniques, featuring concrete frontages 

combined with a primarily URM superstructure. That architectural style and construction 

technologies simultaneously evolved although their convergence becomes apparent where the 

use of steel frame technology allowed for previously unachievable window widths, for 

example. Alternatively, the use of plaster detailing as imitation masonry or the concealment of 

structure with cladding or veneer nevertheless divorced structural requirements and 

architectural principles, due to economic reasons or stylistic preferences. A restrained 

historicism nevertheless persisted in the late 1920s, projecting feelings of confidence despite 

the impending Great Depression, especially along Lambton Quay.  

With each wave of rebuilding comes another era in which societal and architectural ideologies 

are legible across the precincts, evident today as a cross-section of upheavals caused by natural 

disaster as much as from the socio-political sphere between 1880 and 1930. A closer reading 

of the precincts reveals that the buildings were not completely homogenous in their structural 

or architectural composition.  

This chapter also reveals that the designers of these precincts comprised a cohort of 

Wellington’s best-known architects, who were responsible for both monuments and more 

modest URM buildings. Experiences from overseas were also utilised by those such as 

Turnbull, whereas others such as Campbell were tasked with adapting international 
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technological developments to local conditions, in response to the early twentieth-century 

earthquakes. Having examined URM construction technologies of the period 1880-1930, the 

thesis now moves to Whanganui, to consider a series of seismic risk mitigation strategies 

starting in the 1930s. 



 

 

Chapter 4: Behind and Between Façades; Complexities in Urban Scale 

Seismic Risk Mitigation in Whanganui  

 

From postwar reconstruction schemes to the economic revitalisation initiatives for depressed 

town centres, international discourse shows that the urban conservation movement is 

continually evolving. Urban conservation design solutions highlight many complexities for 

communities, as much as for the architects and scholars who debate the relative merits. 

However, there has been scarcer scholarly discussion foregrounding urban conservation 

principles in relation to the specific challenges posed by natural hazards such as earthquakes, 

and for a given construction typology, including within the New Zealand context. This chapter 

seeks to offer another perspective on existing arguments by examining intersecting 

complexities arising from urban seismic safety and conservation catalysts.  

The North Island township of Whanganui is located on the banks of the Whanganui River and 

historically earned a reputation as a thriving rural service centre and port. Stemming from 

economic downturn, Whanganui emerged as a local forerunner for urban or streetscape 

conservation schemes, beginning as early as the 1980s. More recently, the Canterbury 

earthquake sequence served as a nationwide catalyst for improving public urban safety through 

proposed seismic strengthening of whole precincts, as distinct from a singular focus on 

individual buildings. In response to the threat from moderate to large earthquakes, Whanganui 

is undergoing a town centre-scale precinct upgrade, specifically designated to encompass 

seismic strengthening, urban planning, and economic revitalisation. Therefore, the following 

discussion analyses key complexities for heritage conservation incorporating seismic retrofit 

of the historic URM town centre precinct buildings.  

The age-old concern attached to the appearance and roles of principal building frontages or 

façades within a city or townscape is evident through Whanganui’s mid-late twentieth-century 

seismic risk mitigation and retrofit schemes. Local architects address heritage conservation 

dilemmas of removal and reconstruction, and visual and structural compatibility, along with 

the integration of replica ornament, hence demonstrating consideration of impact on both 

individual buildings and surrounding townscape.  

Internationally, the practice of retaining, reconstructing or replicating only historic façades, 

commonly known as ‘façadism’, and a controversial approach to heritage conservation, has 

informed international design solutions. Moreover, international literature reveals urban 
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revitalisation schemes that draw on the conservation of historic frontages and heritage character 

since the 1970s, to generate business image and hence encourage investment and long-term 

economic gain. Approximately forty years later, New Zealand’s updated nationwide 

earthquake strengthening legislation highlights the structural, and architectural or urban 

implications of interventions on historic URM building façades.  

This chapter does not condone façadism but undertakes a closer reading of it, to analyse the 

intersection of seismic and architectural conservation priorities at the scale of a URM town 

precinct. The overall question is posed: to what extent does Whanganui’s history of seismic 

risk mitigation address principles of urban conservation, and public safety requirements? 

Secondly, to what extent does the treatment of Whanganui’s façades as historic shopfronts, 

including schemes of modernisation and seismic strengthening, relate to the four principles of 

minimum intervention, compatibility, ‘truthfulness’ or authenticity and reversibility, identified 

in Chapter 1?  

Akin to many of New Zealand’s urban and provincial centres, the Whanganui URM building 

stock developed in response to a series of natural disasters such as fire, flood, and earthquake. 

However, desire to maintain built reference to the past while enabling economic growth, 

resulted in contemporary town centre approaches to conservation. The chapter begins by 

generating a historic narrative foregrounding the development of  Whanganui’s URM buildings 

by examining historic influences, records of natural disasters, and early post-disaster 

remediation treatments. Walking survey, archival research and reference to secondary sources 

aided in expanding the scope of existing heritage inventories by specifically focusing on the 

scope of previous earthquake strengthening and urban conservation initiatives. The chapter 

then turns to the principal theories underpinning the origins and trajectory of the urban 

conservation movement. Urban conservation guidance and town-planning discourse present 

common threats to historic building fabric, arising from design solutions involving the 

treatment of façades. Finally, the scope of local design responses in Whanganui is examined in 

relation to these principles, with specific focus on the challenges of seismic risk mitigation and 

recovery. 
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4.1 Survey of Historic Influences and Streetscape Contribution of the Unreinforced 

Masonry Building Stock  

This chapter forms part of an interdisciplinary research project (QuakeCoRE Flagship 3) aimed 

at examining the economic implications of local and central government legislation for seismic 

strengthening of URM buildings, within provincial centres such as Whanganui (Figure 4.1)1. 

Before analysing of current conservation initiatives, the first half of this chapter provides a 

narrative of key historical influences on the development and conservation treatment of URM 

buildings within the Whanganui town centre. In 1990, ‘The Whanganui Heritage Study’ was 

undertaken by Chris Cochran and Murray North and addressed the dense concentration of listed 

heritage buildings, groups of heritage items, and important streetscapes in the town centre.2  

Cochran and North reported on sociohistoric developments underpinning the emergence of a 

distinctive building stock, and offered recommendations, with proposed urban planning 

recognition such as the designated ‘Old Town Conservation Zone’. The following section 

draws from this heritage study, followed by walking and photographic survey undertaken by 

the author (Figure 4.2). 

 

 
 

Figure 4.1: Whanganui is located in the Medium Risk Seismic zone (yellow) (Defined by Institute of 

Geological and Nuclear Sciences).  

 
1 QuakeCoRE Flagship 3: Addressing Earthquake-Vulnerable Buildings- A Multidisciplinary Approach: 

Improving Earthquake Resilience in Provincial Towns- A Town Centre Regeneration Approach (17139). 
2 Chris Cochran, Murray North Ltd, and Wanganui District (N.Z.) District Council, Wanganui Heritage Study 

(Wanganui: Wanganui District Council, 1990), Volumes I and II. 
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4.1.1 Role of the Whanganui River and the New Zealand Company 

Whalers, traders, and missionaries were amongst the earliest Europeans to visit the Whanganui 

River while the New Zealand Company advertised the prospect of purchasing unsurveyed 

sections in a new colony, bearing little thought for the Maori tribes who already resided in the 

area.3 The land was flat, easily cleared and cultivated, with the river serving as a crucial 

nineteenth-century highway route.4 After the New Zealand Company lost Royal Charter in 

1850, the settlement grew around specific points of Paiaktore fishing village (then Market 

Place), Taupo Quay (called ‘the beach’), Ridgway Street, and Victoria Avenue.5 The present-

day Wanganui Central Business District was a swamp (Figure 4.2).6 

4.1.2 Settlement to Rural Centre 

Whanganui transitioned from settlement to town when the population reached 2000, in 1870.7 

The export of ham, bacon, and potatoes to Wellington and Nelson saw Whanganui develop 

into a rural servicing centre and port.8 Most members of the population were engaged in 

agricultural and shipping enterprises, with businesses such as drapers, milliners, hairdressers, 

schools, and cabinetmakers.9 Industrial beginnings manifested in a townscape characterised by 

timber and tin.10  However, more substantial and elaborate masonry buildings also began to 

appear. Frances Porter suggests that the view of masonry as a more “worthy” and permanent 

construction material was an incentive for the evident variations in construction typology.11 

The earliest local brickworks opened in 1857 and was followed by the construction of a brick 

kiln at Kukuta, with other brickworks in the vicinity.12 The practice of replicating Classical 

detailing in timber soon arose to project images of prosperity, and is legible across the town 

 
3 Urbanismplus, Urbacity, Prosperous Places, Tim Walker Associates, and Pocock Design: Environment. Making 

Whanganui Visible: Regeneration Strategy for the Whanganui Town Centre (Whanganui: Whanganui District 

Council, 2016), 4—7. 
4 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 4--7. 
5 ‘Charter’ refers to ‘Royal Charter’, a form or instrument of government granted to the New Zealand Company: 

Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 4—7. Also see: 

https://collections.tepapa.govt.nz/topic/1216  
6 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 4—7. 
7 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 10. 
8 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 10. 
9 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 12. 
10 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 10. 
11 Frances Porter, and New Zealand Historic Places Trust, Historic Buildings of New Zealand: North Island. 1 ed. 

(Auckland: Cassell New Zealand, 1979) 
12 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 14. 

https://collections.tepapa.govt.nz/topic/1216
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centre. Grand hotels and residential clubs such as the Cosmopolitan Club were established for 

visiting businessmen and farmers.13 

 

 

Figure 4.2: Surveyed Area, as undertaken by author.  

 

Market Place retained status as the focus of the town where ships unloaded goods while various 

monographs also identify Victoria Avenue and Taupo Quay as hubs of activity.14 The town’s 

location within a region of high seismic activity has resulted in a series of earthquakes dating 

from as early as 1843 onwards. Recorded examples include: 8 July 1843 (Mw 7.5), 16 October 

1848 (Mw 7.8), 23 January 1855 (Mw 8.2), 8 December 1897 (Mw 7.0) and 5 March 1934 (Mw 

7.6).15 Earthquakes on major central faults of the North Island or the Hikurangi Trough are 

likely to affect Whanganui but there are no known active faults under the city itself.16 This 

susceptibility to natural disasters such as flood, fires, and earthquakes produced an evolving 

building stock. For example, the common occurrence of fires prompted Borough Council by-

laws in 1898, requiring the construction of brick side walls for all new buildings.17  

 
13 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 11. 
14 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 11 
15 Wanganui District Council, "Earthquake Risk in Wanganui, 2012," accessed 3 December, 2017, 

https://www.whanganui.govt.nz/our-services/civil-defence-and 

emergency/Documents/Earthquake%20risk%20in%20Wanganui.pdf  
16 Wanganui District Council, "Earthquake Risk in Wanganui, 2012," 
17 Wendy Pettigrew, "Whanganui District Heritage Inventory: Duigan's Buildings," (Register Item No.: 421), 

2009,  December 2, 2017, http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/421.pdf  

https://www.whanganui.govt.nz/our-services/civil-defence-and%20emergency/Documents/Earthquake%20risk%20in%20Wanganui.pdf
https://www.whanganui.govt.nz/our-services/civil-defence-and%20emergency/Documents/Earthquake%20risk%20in%20Wanganui.pdf
http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/421.pdf
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Figure 4.3: URM Building Stock within “Old Town Conservation Zone” and “Regeneration Zone,”  

Whanganui, New Zealand.  

 

Walking and photographic survey reveals key historic construction characteristics of the URM 

building stock that contribute to streetscape character and seismic performance (Figure 4.3). 

The defined categories of gathered data include: date/s of construction, architect/designer; 

current status; heritage designation; and construction type (storey number and predominant 

construction material/s), and also draws upon urban conservation guidance, published by 
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Heritage New Zealand Pouhere Taonga.18 The survey area was confined to the boundaries 

designated by the ‘Old Town Conservation Zone’ and ‘Regeneration Zone’ that comprise the 

Whanganui town centre. Both areas are illustrated by the map (Figure 4.2), along with 

commonly occurring construction types being: URM, URM/Timber, URM/Concrete, 

Concrete, Timber. 

Post-site survey analysis of predominant characteristics is informed by correlation with 

existing Council heritage inventory records, and classification using the eight URM typologies 

defined by Alistair Russell and Jason Ingham.19 The following (Table 4.1) summarises the key 

findings, separated according to the eight URM construction typologies. Surveyed buildings 

bear various heritage designations ranging from national status conferred by Heritage New 

Zealand (Category 1 or 2) and local status determined by Whanganui District Council (District 

Plan Class A, B, C or ‘Contributory Precinct in Old Town Conservation Area’). Hence, this 

close reading of the URM building stock enables fresh examination of the precinct composition 

from the perspective of heritage conservation and seismic upgrade.  

TABLE 4.1: COMPOSITION OF TOWN CENTRE PRECINCT, ACCORDING TO 

URM TYPOLOGY (SHADED)* 

 

Name Date Address Architect/ 

Designer 

Status Heritage 

Listing/ 

Scheduling 

Construction 

ONE STOREY STANDALONE 

Druid’s Hall 

 

c.1899, 

1907,  

1910 

1B Bell 

Street 

W. Pinches Extant - URM Plastered  

Sarjeant Art 

Gallery 

1917/191

9, 1967, 

1977-96 

Cameron 

Terrace, 

Queens Park 

Edmund 

Anscombe, 

Donald 

Hosie 

Extant HNZ: 167, 

Cat. 1, District 

Plan Class A 

Brick Masonry, 

Oamaru Stone 

Native Land 

Court 

1922 1 Rutland 

Street 

J. Campbell, 

L Richard, 

C Paton 

Extant HNZ: 7783, 

Cat. 1 

Masonry 

ONE STOREY ROW 

- 

TWO STOREY STANDALONE 

 
18 Heritage New Zealand, “Sustainable Management of Historic Heritage Guidance series,” Accessed February 

28, 2019, https://www.heritage.org.nz/resources/sustainable-management-guides 
19Alistair Russell, Jason Ingham, “Prevalence of New Zealand’s Unreinforced Masonry Buildings,” Bulletin of 

the New Zealand Society for Earthquake Engineering, 43 (2010), 182-202. 

 

https://www.heritage.org.nz/resources/sustainable-management-guides
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Former 

Bank of 

New South 

Wales 

1910, 

1990s 

39/41 

Victoria 

Avenue 

Crichton & 

McKay; 

Leopold 

Atkinson; 

Dickson 

Lonergan 

Extant HNZ: 968, 

Cat. 2, District 

Plan Class B 

Plastered Brick; 

Renovated early 

1990s 

Wanganui 

County 

Council 

1913/191

4 

7 Rutland 

Street 

A.C. 

Mannington 

Extant District Plan 

Class B 

Brick Masonry 

Ex-Public 

Trust 

Building 

1914 5 Market 

Place 

T.H. Battle Extant District Plan 

Class B 

Plastered Brick 

TWO STOREY ROW 

Fern Lodge 1882- Taupo Quay J.R. Wright Extant? - URM and Timber 

Construction 

Dustin’s 1895, 

1919, 

1939 

59 Victoria 

Avenue 

Andrew 

McFarlane 

Extant  District Plan 

Class B 

URM? 

Provincial 

Hotel 

1896,  

1913, 

1930s? 

63 Ridgway 

Street 

Theo 

Jacobsen, 

T.H. Battle 

Extantv District Plan 

Class: 

Contributory 

Precinct, Old 

Town 

Conservation 

Area 

Timber and 

URM? 

Whanganui 

Furnishers 

1899,  

1993 

Victoria 

Avenue 

S. Palmer ?  Timber with URM 

party walls; 

Façade upgrade 

1990s 

Old 

Cosmopolita

n Club 

1900 Corner Drews 

Avenue and 

Rutland Street 

William 

Pinches 

Extant HNZ:2741, 

Cat. 2, 

District Plan 

Class B 

Plastered brick 

Te 

Oranganui 

1900 38-40 Drews 

Avenue 

T.H. James Extant District Plan, 

Class B 

URM 

HI Jones 1900,  

1936 

25 Victoria 

Avenue 

T.H. James, 

C. Newton 

Hood 

Extant District Plan, 

Class B 

URM, Timber 

Elevation 

Te Waipuna 

Health 

Centre 

1900, 

1955, 

1970s 

Drews 

Avenue 

D.A. 

Wilson 

Extant - URM; Interior 

remodelling in 

1970s for new use 

Chainey’s/ 

66 Guyton 

Street 

1901 66 Guyton 

Street 

- Extant District Plan 

Class: Class 

B (facade 

above 

verandah) and 

Class B 

Group 

URM Party Walls, 

Timber Front and 

Rear Elevations 

Purdy’s 

Building 

1901 135-137, 

137A Victoria 

Avenue 

Alfred 

Atkins 

Extant District Plan 

Class: Class 

B, façade 

URM Side Walls, 

Timber 

Front/Rear 

Elevations 
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above 

verandah 

Bakery 1902? 64 Guyton 

Street 

Andrew 

McFarlane? 

Extant District Plan 

Class: Class 

B and Class B 

Group 

Timber and 

URM? 

Duigan’s 

Buildings 

1902 27 Ridgway 

Street 

Andrew 

McFarlane 

Extant District Plan 

Class B 

URM, Timber 

Elevations 

Old 

National 

Bank 

1902 64 Ridgway 

Street 

Alfred 

Atkins 

Extant District Plan, 

Class B 

URM Party Walls 

and Elevation, 

Timber Rear 

Walls 

George’s 

Fisheries  

1902 Victoria 

Avenue 

J.J. Collins 

and R.D. 

Harman 

Extant District Plan 

Class B 

URM 

Former Post 

Office 

1902 Corner 

Ridgeway 

Street and 

Victoria 

Avenue 

John 

Campbell 

Extant District Plan 

Class B 

URM 

- c.1902-

1908 

65 Ridgway 

Street 

- Extant District Plan 

Class: 

Contributory 

Precinct, in 

Old Town 

Conservation 

Area 

URM? 

The Black 

Cat 

c.1902, 

1911 

164-168 

Victoria 

Avenue 

Thomas 

Battle? 

Extant District Plan 

Class: Class 

B (façade 

above 

verandah) 

Timber with URM 

Dental 

Clinic and 

Studio 

1902, 

1934 

33a Victoria 

Avenue 

E.M. Blake, 

T.H. James 

Extant District Plan 

Class C 

 (Reinforced) 

Masonry 

Cracked 

Pepper 

1903 21 Victoria 

Avenue 

Collins & 

Harman? 

Extant District Plan 

Class B 

URM 

Embassy 3 1903 Victoria 

Avenue 

T.H. James/ 

John 

Randel and 

John Jones 

Extant District Plan 

Class B 

Brick; Fully 

renovated, 

refurbished, 

upgraded in 1990s 

Sculpture 

Painting and 

Painting 

Studio 

1903, 

1914, 

1994/199

6? 

20 Taupo 

Quay 

Andrew 

McFarlane 

Extant District Plan 

Class B 

Masonry 

Federal 

Hotel 

1904 2 Taupo Quay  T.H. Battle Extant District Plan, 

Class B 

URM and Plaster, 

with Single Storey 

Concrete 

extension 

Ross and 

Glendinning 

(Washing 

1904/190

6 

38 Taupo 

Quay 

T.H. Battle Extant District Plan 

Class: 

Contributory, 

URM; no 

structural 

strengthening 
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Machine 

Sales and 

Services)  

in Old Town 

Conservation 

Area 

Melbourne 

House 

Drapery 

1905, 

1908,  

1913 

Victoria 

Avenue 

Alfred 

Atkins, 

T.H. James 

& W.T. 

Higgins 

Extant District Plan 

Class B 

URM 

Ex-BNZ 1906 26 Victoria 

Avenue 

Joshua 

Charleswor

th 

Extant HNZ: Cat.2, 

969, District 

Plan Class B,  

Plastered Brick, 

with Single Storey 

Concrete Annex; 

1980s adaptive re-

use 

Duigan’s 1907 40 Ridgway 

Street 

G.L. 

Machlachla

n 

Extant ‘Contributory 

Class’ 

District Plan 

URM? 

UCOL Print 

Making 

1907, 

1964,  

1994 

24 Taupo 

Quay 

John 

Sidney 

Swan, 

Southcomb

e McLean 

Extant District Plan 

Class B 

URM; 

Refurbished and 

Strengthened 

1994 

Bon Accord 

Chambers 

1908 25 Ridgway 

Street 

Andrew 

McFarlane 

Extant District Plan 

Class B 

URM 

Thain’s 1908 1 Victoria 

Avenue 

T.H. James Extant District Plan 

Class B 

URM? 

Salek’s 

Building 

1908 151-155 

Victoria 

Avenue 

T.H. Battle  Extant - URM? 

Dalgety’s  1908 18 St Hill 

Street 

Crichton & 

McKay 

Extant District Plan 

Class: 

Contributory, 

in Old Town 

Conservation 

Area 

URM 

Freeman R. 

Jackson’s 

Office 

1908 67 Ridgway 

Street 

Alfred 

Atkins 

Extant District Plan 

Class: 

Contributory 

Precinct, in 

Old Town 

Conservation 

Area 

Timber and 

URM? 

Drews 

Building 

1909 19 Victoria 

Avenue 

T.H. Battle Extant? ? URM; 

Extensively 

Upgraded 1990s 

Shields’ c. 1910s? 64 Taupo 

Quay 

- Extant District Plan 

Class B 

Timber, URM 

Party Walls 

Barnicoat, 

Treadwell & 

Gordon 

1910 34 Ridgway 

Street 

- Extant District Plan 

Class: 

Contributory 

Precinct 

URM with Timber 

Elevation 
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D.A. 

Morrison & 

Co. 

1910,  

1950 

171-175 

Victoria 

Avenue 

T.H. Battle Extant District Plan 

Class B 

URM? 

Hughes 

Building 

1910,  

1955 

179 Victoria 

Avenue 

John R. 

Hughes, 

R.G. 

Talboys & 

Associates 

Extant District Plan 

Class B 

URM? 

Imperial 

Buildings 

1911 142-144 

Victoria 

Avenue 

T.H. Battle, 

T.H. James 

Extant District Plan 

Class B 

URM? 

Exeter 

Chambers 

1911 39 Drews 

Avenue 

T.H. James Extant District Plan 

Class B 

URM 

McGruer’s 1912 Cnr Victoria 

Avenue/Guyt

on Street 

GL 

Maclachlan

, C Newton 

Hood 

Extant District Plan 

Class, Class 

B, Façade 

above 

verandah 

 URM? 

J Williams 

Jeweller 

1912 64 Victoria 

Avenue 

T.H. Battle Extant District Plan 

Class B 

URM 

Berkeley 

Buildings 

1912 68 Guyton 

Avenue 

Andrew 

McFarlane 

Extant District Plan 

Class B 

URMs 

Ilminster 

Buildings 

1914,  

1925 

85-91 Guyton 

Street 

AW 

Larsen, C 

Newton 

Hood 

Extant District Plan 

Class B 

Masonry and 

Concrete? 

Central City 

Pharmacy 

1915 121 Victoria 

Avenue 

- Extant District Plan 

Class B 

URM? 

Kitchens 

Building 

1915 15-17 

Victoria 

Avenue 

T.H. James Extant District Plan 

Class B 

URM and Timber; 

Upgraded and 

Remodelled 

1990s, 2018 

Empress 

Building 

1916 36-38 

Ridgway 

Street 

C. Reginald 

Ford 

Extant District Plan 

Class A 

URM 

Cock & Co, 1916,  

1996 

16 Taupo 

Quay 

H.T. Johns, 

Southcomb

e McLean 

Extant District Plan 

Class B 

URM? 

A.D. Willis 

Factory 

1918 17 Drews 

Avenue 

T.H. Battle Extant District Plan 

Class: 

Contributory, 

in Old Town 

Conservation 

Area 

URM 

  6-8 Hill Street     

Wanganui 

Jockey Club 

Offices 

1919 30 Maria 

Place 

George L 

Maclachlan 

Extant District Plan 

Class B 

Masonry 

King’s 

Chambers 

1919 28 Maria 

Place 

Henry 

Monk 

Helm 

Extant District Plan 

Class B 

Masony 
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Accountant’

s Chambers 

1919 26 Maria 

Place 

C.R. Ford Extant District Plan 

Class B 

URM and 

Concrete 

Victoria 

Court 

1919/192

0, 1982 

92-96 

Victoria 

Avnue 

CR Ford & 

RG 

Talboys, 

Belchamber

s Low & 

Associates 

Extant District Plan 

Class B 

Plastered Masonry 

Steak Out 1920? 

(after 

1908) 

72 Guyton 

Street 

- Extant District Plan 

Class B 

URM? 

Stevenson’s 

Building 

1921 Drews 

Avenue 

C Newton 

Hood 

Extant District Plan 

Class B 

Plastered URM; 

Extensive interior 

1970s remodelling 

Carlton’s 

Buildings 

1923 183 Victoria 

Avenue 

Walpole & 

Patterson 

Extant District Plan 

Class B 

URM? 

Hastins 

Moore 

1924 88 Guyton 

Street 

Clifford 

Newton 

Hood 

Extant District Plan 

Class B 

URM? 

Hood’s 1925 25 Drews 

Avenue 

Clifton 

Newton 

Hood 

Extant District Plan 

Class B 

RC and Masonry 

Spillane’s 1928 139 Victoria 

Avenue 

T.H. Battle Extant District Plan 

Class B 

URM? 

Rutland 

Hotel 

 Corner 

Ridgeway 

Street & 

Victoria 

Avenue 

Alfred 

Atkins, RG 

Talboys & 

Associates, 

Dickson 

Lengran 

Extant District Plan 

Class B 

Brick; Upgrade, 

strengthened and 

refurbished since 

1991 

Requires Further Investigation 

Bourdon 

Studio (ex 

Whanganui 

Engineerig) 

- - - - - URM; some 

structural 

strengthening?  

Whanganui 

Produce 

Centre 

- - - - - Warehouse, URM 

construction 

Victoria’s 

Restaurant 

- Victoria 

Avenue 

- - - URM and Timber; 

1990s 

Renovation; 

façade 

replacement from 

1950s upgrade 

Ex-Laundry 

Building 

- Drews 

Avenue 

- - - URM 

Ex- Antique 

Shop 

- Drews 

Avenue 

- - - URM 

Ex-Farmers 

Co-Op Store 

- Victoria 

Avenue 

- - - URM Plastered; 

Extensively 

Modified 1950s 
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Ex-Christie 

Craignyle 

Office 

- Drews 

Avenue 

- - - Weatherboard, 

URM Plaster 

Te Wa 

Gallery 

- Taupo Quay - - - Brick 

THREE STOREY STANDALONE  

- 

THREE+ STOREY ROW 

Collier’s 

Piano & 

Music 

Warehouse 

1902 57 Victoria 

Avenue 

T.H. James Extant District Plan 

Class B 

URM 

Ex-

Whanganui 

Chronicle 

1912 Corner Drews 

Avenue and 

Rutland Street 

T.H. Battle Extant District Plan 

Class B 

URM 

Hallensteins

/ Andersons 

for Men 

1912 Corner 

Ridgeway 

Street and 

Victoria 

Avenue 

England 

Brothers, 

Leopold 

Atkinson 

Extant District Plan 

Class B 

URM; Northern 

wall rebuilt to 

seismic codes 

1995  

Johnston & 

Co.  

1914 Corner Taupo 

Quay and 

Victoria 

Avenue 

Leopold 

Atkinson 

Extant District Plan 

Class B 

URM 

Broadway 

Buildings 

1928 59 Ridgway 

Street 

R.G. 

Talboys 

Extant District Plan 

Class B 

Concrete and 

URM 

National 

Bank of 

New 

Zealand 

1929/193

0 

98 Victoria 

Avenue 

Atkins & 

Mitchell  

Extant HNZ, Cat.2, 

District Plan 

Class B 

Masonry and 

Concrete? 

Ex-Dalgety 

Buulding 

 Corner Taupo 

Quay and 

Victoria 

Avenue 

   URM and Plaster 

INSTITUTIONAL/RELIGIOUS 

- 

INDUSTRIAL 

- 

*Data drawn from walking survey, archival documents, and WDC Heritage Inventory 

 

Collected data reveals a predominantly two and three storey URM building stock, composed 

as row buildings along Whanganui’s arterial thoroughfares of Victoria Avenue and its cross 

streets, Taupo Quay, Rutland Street, Ridgway Street, Maria Place, and Guyton Street (Figures 

4.5 and 4.6). Irregularity in building storey height and number, exacerbates the potential effects 

of pounding as differing floor levels commonly ‘pound’ against the walls of the adjacent 
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buildings, causing damage. In some cases, URM structural elements are restricted to being 

party walls, whereas the front and rear building elevations are timber.  
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Figure 4.4: Classification of Whanganui’s URM Building Typologies,  

according to definitions by Russell and Ingham. 
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Most of the surveyed building stock dates from the last two decades of the nineteenth century 

and the first two decades of the twentieth century, hence aligning with the historic nationwide 

trend of URM construction (Figure 4.5). As in Wellington, the late Victorian buildings tend to 

be Classical, with details such as cornices and, pilasters. Edwardian Baroque examples include 

the prominent Wanganui Chronicle building (built 1912), featuring round-headed windows, 

rusticated base, and façade bays.20 Similarly, the Edwardian Baroque UCOL Print Making 

(formerly Sargood, Son & Ewen, Levin & Co/Wrightson NMA warehouse building) (built 

1907) bears a tripartite façade composition and heavy rustication.21 Works by prominent 

designers such as the Native Land Court by Government Architect, John Campbell generated 

architectural and streetscape variation. 22 Campbell, is known for Edwardian Baroque public 

buildings, which were symmetrical with central entries, cornices, architraves rusticated render, 

and some circular windows. Built in 1922, this is a late building for Campbell and subsequently 

includes shallow, receding, and stepped forms which hint at the transition to Moderne.23  

Council heritage reports confirm early consideration of existing street context, through the 

design of neighbouring buildings that commonly share similar scale, Edwardian forms/motifs, 

and façade composition to produce aesthetic uniformity.24 Two examples include George’s 

Fisheries (built 1903) and the Melbourne House Drapery (built 1905). Chamfered corners 

further emphasise prominent urban sites, often occupied by important local buildings such as 

hotels. One and two-storeyed cast iron verandahs were also a common feature on street 

elevations, offering weather protection to pedestrians.25 The names of T.H. Battle, T.H. James, 

C. Newton Hood, Alfred Atkins, and Andrew MacFarlane emerge as architects who 

contributed to the historic building stock, while R.G. Talboys & Associates and Crichton & 

McKay served as important architectural practices. Building use ranges from commercial shops 

to hotels, civic functions such as gentlemen’s clubs, and industrial warehouses. 

 

 
20 Srey Bowren-Muth, “Wanganui Chronicle,” Whanganui District Heritage Inventory, accessed February 18, 

2019, http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/399.pdf  
21 “UCOL Print Making,” Whanganui District Heritage Inventory, accessed February 18, 2019,   

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/380.pdf  
22 Ian Bowman and Val Burr, “Native Land Court,” Whanganui District Heritage Inventory, accessed February 

18, 2019,http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/374.pdf  
23 Bowman and Burr, “Native Land Court” 
24 Wendy Pettigrew, “George’s Fisheries,” Whanganui District Heritage Inventory, accessed February 18, 2019 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/384.pdf  
25 Wendy Pettigrew, “Federal Hotel,” Whanganui District Heritage Inventory, accessed February 18, 2019 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/378.pdf  

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/399.pdf
http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/380.pdf
http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/374.pdf
http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/384.pdf
http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/378.pdf
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Figure 4.5: URM Building Construction Characteristics.  
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4.1.3 Changes in Twentieth-Century Transport 

Economic growth resulted in a shift of town centre, from the River and Moutoa Gardens that 

eventually became an industrial zone, to Victoria Avenue and the Ridgeway and Maria Street 

intersections.26 The development of a tramway system during the 1900s, possibly limited to 

the bounds of the central business district, also meant a decline in the use of the Whanganui 

River.27 The Great Depression had a severe impact on Whanganui.28 Farms were abandoned as 

produce prices fell, and  traders in Whanganui were replaced by branches of external traders.29 

Whanganui’s geographic isolation was alleviated during 1954, when the city was integrated 

into the National Airways network, as part of a nationwide scheme.30  

4.1.4 Lessons from Historic Seismic Risk Mitigation and Retrofit, 1930-1960  

 

[The following section draws from the discussion in: Vallis S, Ingham J. “Timber, Tin and 

Masonry: Early Lessons in Seismic Risk Mitigation in Whanganui, New Zealand.” 16th 

European Conference on Earthquake Engineering (16ECEE), Thessaloniki, June 2018.] 

 

Three notable examples of early-mid twentieth-century design practice demonstrate the 

adoption of different technologies and concern for the impact on the main streetscape 

elevations. The years between 1930 and 1937 were particularly productive for architects and 

engineers R.G. Talboys, T.H. James and A.G. Bignell, whose designs illustrate these historic 

attitudes to seismic retrofit. All three firms were active contributors to Whanganui’s 

streetscapes, and responsible for the design, alteration, and retrofit of civic and commercial 

buildings. Key themes include scope/volume of work undertaken by each practice, range of the 

selected technological solutions, and legislative catalysts. Reference to current heritage 

conservation considerations such as degree of invasiveness compared with integration, 

reversibility, and methods of installation aid in understanding the early beginnings of local 

heritage conservation practice. 

 

 

 
26  Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 13. 
27 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 15. 
28 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 13. 
29 Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 13. 
30  Cochran, North, and Wanganui District Council, Wanganui Heritage Study, 13. 
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R.G. Talboys: Rutland Hotel (Built 1899, Retrofitted 1932-1933)  

The work of Robert G. Talboys (1892-1971) permeates the Whanganui streetscapes, including 

domestic and civic buildings.31 A number of these structures were designed, altered, and 

retrofitted under the name of Talboys & Associates (Table 4.2). 

TABLE 4.2: HISTORIC BUILDINGS DESIGNED, ALTERED, AND RETROFITTED 

BY R.G. TALBOYS 

 

Buildings Built Role Date of Intervention 

Rutland Hotel  1899 R.G. Talboys & Associates, 

Architects and Structural Engineers 

(Tower Removal) 

1934,  

1947-1950,  

1992-1993 

Old National Bank  1902 RG Talboys & Associates 

(Alterations) 

c. 1930s? 

Cinema 3 (Embassy 

Theatre) (alterations) 

1903 R.G. Talboys & Associates, 

Architects and Structural Engineers 

1933, 1950s 

AD Willis Factory  1903 R.G. Talboys & Associates 

(alterations and earthquake 

strengthening of floors) 

c. 1930s, 1952 

Kitchen’s Pharmacy  1909 Talboys & Associates (Alterations) 1953-54, 1972 

Imperial Buildings  1911 Architect (Michael Talboys) 

(Alterations) 

1957 

Photography & Painting 

Studio and Gallery  

1916 RG Talboys & Associates 

(Alterations; Earthquake 

Strengthening) 

1953, 1957 

Central Fire Station 1921 Ford &Talboys - 

Broadway Buildings 1928 Architect (RG Talboys) - 

Wakefield Chambers 1929 Architect (RG Talboys) - 

*Data drawn from Whanganui District Council Heritage Inventory and Archives 

 

The Rutland Hotel has a dominating presence along Whanganui’s main thoroughfare of 

Victoria Avenue since construction in 1899, and embodies a history of demolition, 

reconstruction, and retrofit. R.G. Talboys was responsible for an intermediary stage of the 

 
31 R. Young, and J.M. Paul, Robert Talboys Wanganui Architect. ed. Sarjeant Gallery (Wanganui: Sarjeant 

Gallery, Wanganui, 2003). 
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Rutland’s history, following design by Alfred Atkins (1899-1903) and prior to redevelopment 

by Dickson Lonegan (1992-1993)32. In keeping with local historical record, a number of fires 

from 1910 and in 1947, resulted in substantial alterations to the timber and brick masonry 

structure, including the removal of its tower in 1933/34, and the third storey in 1946.33 

One of the most invasive and destructive examples of intervention for risk mitigation, was 

undertaken in 1934, when the octagonal corner tower was removed.34 Archived tower removal 

plans dating from 1934, illustrate the design for a truncated street frontage and building form.35 

However, the Rutland Hotel was not an isolated case, as widespread practice of demolishing 

parapets, pediments and chimneys was adopted in response to the 1931 Hawke’s Bay 

earthquake. The 1931 tower removal from Whanganui’s Post and Telegraph Office is another 

example (Figure 4.7).36 While the original fixtures and fittings were reused, historical 

newspaper reports acknowledge that the tower itself was not deemed dangerous but that the 

removal was a commonplace mitigation measure against general earthquake risk.37 Such 

drastic town-wide initiatives contributed to an evolving urban streetscape, contributing to 

today’s form.  

 

 

 

 

 

 
32 Wendy Pettigrew, "Whanganui District Heritage Inventory: Rutland Hotel, 2008," (Register Item No. 377),  

accessed June 4, 2017,  http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/377.pdf.  
33See: Wendy Pettigrew, "Whanganui District Heritage Inventory: Rutland Hotel, 2008,"and Cochran, North, 

and Wanganui District Council, Wanganui Heritage Study, 17/5. 
34 R.G. Talboys and Associates Architects and Structural Engineers, Alterations to the Rutland Hotel for District 

Public Trustee, Whanganui, New Zealand: RG Talboys & Associates Architects and Structural Engineers., 

1934, Currently held in Whanganui District Council Building Files-papers from 1925, including 1934 tower 

removal plans; 1948/49 plans to reinstate hotel after fire, and remove third storey. 
35 Whanganui District Council, "GIS Mapping/Online Heritage Inventory," 2018, accessed October 2, 2017 , 

available from http://maps.whanganui.govt.nz/IntraMaps80/  
36 Wendy Pettigrew, "Whanganui District Heritage Inventory: Post & Telegraph Office," (Register Item No. 

375), 2004-2005, accessed June 4, 2017, available from 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/375.pdf  
37 Stratford Evening Post, "Wanganui P.O. Tower to Go," Stratford Evening Post, 5 June 1931, 

http://paperspast.natlib.govt.nz/newspapers/STEP19310605.2.49  

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/377.pdf
http://maps.whanganui.govt.nz/IntraMaps80/
http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/375.pdf
http://paperspast.natlib.govt.nz/newspapers/STEP19310605.2.49
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(a) P.O. Building, 1905. 

 

 

(b) P.O. Building, 2018 

 

Figure 4.6: Examples of Whanganui’s early seismic risk mitigation by demolition. 

 

The Rutland Hotel tower was replaced during a redevelopment scheme in the 1990s. Archival 

drawings also reveal a more conservative approach undertaken for the retrofit at roof level, 

contrasting with the solution of complete removal, as demonstrated by the historic risk 

mitigation measures (Figure 4.8). The installation of a concealed concrete beam at roof level, 

housed behind a timber parapet for example, does not greatly alter the original fabric or visually 

alter the Hotel’s principal elevations.38 This history of change alters physical characteristics 

such as historic rooflines and urban setting within the Victoria Avenue thoroughfare, and 

embodies changing attitudes to heritage and historic building fabric. 

 
38 R.G. Talboys and Associates Architects and Structural Engineers, Alterations to the Rutland Hotel for District 

Public Trustee, Whanganui, New Zealand: RG Talboys & Associates Architects and Structural Engineers, 1934, 

Currently held in Whanganui District Council Building Files-papers from 1925, including 1934 tower removal 

plans; 1948/49 plans to reinstate hotel after fire, and remove third storey. 
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Figure 4.7: Rutland Hotel Seismic Risk Mitigation and Retrofit.  
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T.H. James: Dental Clinic and Studio (Built 1902, Retrofitted 1934) 

The Dental Clinic & Studio features repair and retrofit, carried out by architect T.H. James and 

W. Laird (builder/contractor) in 1934.39 Site survey and reference to archival drawings revealed 

a highly expressed retrofit scheme for the historic brick masonry building fabric. Heritage 

reports compiled by local historian Wendy Pettigrew confirm the use of concrete and steel rail 

stanchions as well as tie rods, in addition to general repairs following earthquakes in 1929 and 

1931) (Figure 4.9).  

In accordance with the 1934 specifications, the installation of a new “concrete belt course” 

above the existing bay windows and the introduction of the steel rail stanchions in concrete 

housing, to the building’s principal elevations, demonstrate a low level of integration with the 

existing structural matrix.40  The selected solutions may be viewed as completely new 

additions, distinct from supplementary building elements that can complement the existing 

structure. Therefore, the added concrete elements constitute significant portions of the 

building’s façades alongside the original Flemish and English bond masonry. Conversely, 

internal measures include the installation of ‘union shackles’ across the width of the building 

and roughly following the transverse wall configuration, on the first and second storeys.41 

Nevertheless, the archived retrofit specifications also discuss repair and rebuilding of 

brickwork and window lintels, noting that finishes “match present work” hence suggesting 

some early consideration of compatibility with original historic fabric.42 Historic architectural 

drawings also reveal the introduction of ‘S-Anchors’ along the side elevations.43 Almost a 

century later, these early retrofit interventions result in both the original brick fabric and 

concrete additions being perceived as historic fabric and showcase of historic building 

technologies, therefore requiring consideration during any contemporary alterations or 

conservation decision-making.  

 
39 Wendy Pettigrew, "Whanganui District Heritage Inventory: Dental Clinic & Studio," (Register Item No. 402), 

2004, accessed August, 15, 2017,  available from 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/402.pdf  
40 James, TH;. 1934. Wanganui District Council Building file – for 33 Victoria Avenue: TH James. 
41 James, TH;. 1934. Wanganui District Council Building file – for 33 Victoria Avenue: TH James, “Union 

Shackles” refer to metal ties spanning the length and breadth of space, between masonry party walls. 
42 James, TH;. 1934. Wanganui District Council Building file – for 33 Victoria Avenue: TH James. 
43 James, TH;. 1934. Wanganui District Council Building file – for 33 Victoria Avenue: TH James.  

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/402.pdf
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Figure 4.8: Strengthening of Dental Clinic and Studio, 1934. 
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John Campbell/ A.G. Bignell: Native Land Court and Aotea Maori Land Board Building (Built 

1922, Retrofitted 1932- 1937) 

The Native Land Court retains its visual appearance as the many retrofit interventions were 

integrated within the building’s structural matrix, unlike the Rutland Hotel and Dental Clinic 

buildings (Figure 4.10). Architect John Campbell (1857-1942) was most widely known for his 

design of government buildings across New Zealand, resulting in his appointment as the first 

designated Government Architect.44 Over the course of his term between 1909-1922, Campbell 

was responsible for government schemes including the Parliament Building in Wellington. 

Campbell was joined by his deputy Llewellyn Richards, Claude Paton (1881- 1953) as 

architectural draughtsman, and prominent local contractor Arthur Bignell for the Whanganui 

commission of the Native Land Court and Aotea Maori Land Board Building.45 The building 

was constructed in 1921 and replaced a historic two-storey hotel that burnt down in 1891 as 

the country’s only purpose-built Native Land Court.46 Historical significance derived from the 

building’s original use to carry out discussions concerning changes to the legal status of Maori-

owned land.47 

It is a single storey masonry building with reinforced concrete retrofits, and a cement plastered 

finish. Archival records show that repairs were undertaken in 1925, addressing cracking plaster 

and rain water penetration into the parapet walls. Seismic issues were highlighted after the 

1931 Hawke’s Bay earthquake encompassing brick and concrete fracture, and foundation 

settlement, in addition to the lack of continuous reinforced concrete bonds, and roof plates that 

were not bolted into position.48 Subsidence issues were acknowledged as the most severe.49 

A.G. Bignell designed retrofits, including proposed demolishing and rebuilding the parapets, 

using mild steel wall ties, and addressing the building foundations.50 The main strengthening 

work took place in 1933.  

 
44 Ian Bowman, and Val Burr, "Built Heritage Inventory; Native Land Court," (Register Item No. 374), 2012, 

accessed November 6, 2017, available from 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/374.pdf  
45 Wendy Pettigrew, “Whanganui District Heritage Inventory [Draft]: Maori Land Court,” Whanganui, New 

Zealand: Whanganui District Council, 2004-2005, 
46 Ian Bowman, and Val Burr. "Built Heritage Inventory; Native Land Court,” 2012, 
47 Bowman and Burr, "Built Heritage Inventory; Native Land Court,” 
48 Wendy Pettigrew, Whanganui District Heritage Inventory [Draft]: Maori Land Court, 2005/2007, 
49 Wendy Pettigrew, Whanganui District Heritage Inventory [Draft]: Maori Land Court, 2005/2007, 
50 J. Murray, Wanganui Native Land Court Strengthening of Building, Demolitions, Parapets, Ties, Foundations. 

Whanganui, 1932, 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/374.pdf
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Figure 4.9: Aotea Maori and Native Land Court Building (Former) Retrofit, 1932-37. 
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Removal of the original parapets and replacement in reinforced concrete displays an early use 

of replica ornament, constituting a significant topic of discussion in later heritage conservation 

theory and practice. An alternative option identified within the 1930s specifications included a 

lightweight plastered timber structure replica to replace the high and heavy brick masonry 

parapet. Prioritization of restraining falling hazards is also evident through the use of chimney 

stays rather than demolition that was commonplace practice. Further alteration to the building’s 

stylistic form and qualities include trimming and underpinning the front porch. The main 

internal structural systems include the use of mild steel wall tie rods across the width of the 

building. Archival drawings present a concealed scheme where the rods are supported on new 

timber dwangs installed within the existing concrete ceiling structure.51 

These three early examples of intervention demonstrate a priority for public urban safety, in 

some cases, at the cost of removing of losing existing building fabric. Therefore, although 

archived drawings bear titles of “earthquake strengthening”, one may argue that not all 

undertaken works were necessarily efforts towards heritage conservation. A shift in attitude is 

perceptible during the latter decades of the twentieth century, as architects are commissioned 

to address the lost building fabric and form. Table 4.2 and the following discussion also 

highlights the role of interdisciplinary architect-engineering practice structures, within which 

the retrofits were designed. Other practitioners working within the Whanganui context included 

C Newton Hood (Registered Architect and Structural Engineer), Alfred Atkins (civil engineer, 

Royal Institute of British Architects/ RIBA), and A. C. Mannington.52  

[End Section Discussion] 

4.1.5 Challenges of Urban Conservation, in relation to Earthquake Strengthening  

D.A. Quinn’s 1968 architectural sub-thesis offered early insight into the importance of 

considering streetscape context, by acknowledging Whanganui’s architectural features, neglect 

of the historic building stock, and the burgeoning interest in preserving townscape qualities 

rather than only focusing on single buildings.53  Whanganui has been the subject of townscape-

wide heritage assessment and studies conducted by local authorities in conjunction with 

Heritage New Zealand.  

 
51 J. Murray, Wanganui Native Land Court Strengthening of Building, Demolitions, Parapets, Ties, Foundations. 

Whanganui, 1932, 
52Cochran, North, and Wanganui District (N.Z.) District Council, Wanganui Heritage Study, II. 
53D.A. Quinn, "Wanganui Townscape: Building Report and Sub-Thesis,” (BArch, University of Auckland, 1968) 
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Probably the most influential initiative informing the townscape conservation of Whanganui is 

the Mainstreet Program. The approach was initiated by the American National Trust for 

Historic Preservation in 1977. Nearly four decades later, the success and widespread 

applications of the Program can be attributed to the broad-spectrum approach consisting of four 

principles: ‘Design’ (enhancing physical appearance of buildings and urban furniture), 

‘Organisation’ (collaboration among community groups), ‘Promotion’ (marketing unique town 

characteristics), and ‘Economic Restructuring’ (consolidating the existing economic base while 

also diversifying, and supporting the use of historic commercial buildings).54 A number of New 

Zealand provincial towns and cities have adopted the Mainstreet Program approach such as 

Cambridge, Fairlie, Palmerston North, and Queenstown, of which Whanganui is the earliest 

and best-known example.55 The earliest discussions for a Whanganui Mainstreet program took 

place during the late 1980s, in response to proposals for a shopping mall development to 

mitigate the economic downturn.56 Locals hoped that initiating a Mainstreet Program would 

revitalise the small businesses within the ‘Central Avenue’ precinct, with support from 

community stakeholders like the Retailers Association. Local Council funding was used for 

refurbishing the area.57 

Although Cochran and North’s report acknowledged implications of early streetscape 

conservation and earthquake strengthening schemes, examining the collective challenges of 

simultaneously undertaking both remain outside the report’s scope. Nevertheless, the report 

“Making Whanganui Visible: Regeneration Strategy for the Whanganui Town Centre” (2016) 

advocates a “Regeneration Zone” encompassing the ‘Old Town’ precinct. 

The treatment of the existing earthquake-prone historic building stock is captured within more 

recent Council policies such as the ‘Earthquake-prone Buildings Policy 2009’.58  Two years 

earlier, the Gisborne earthquake had shown that the risk posed by parapets and facades, that 

are either poorly constructed or poorly tied back, potentially resulting in their collapse into 

accessways or against adjacent buildings during earthquakes.59 These safety considerations and 

 
54 National Trust for Historic Preservation, Revitalising Downtown; The Professional’s Guide to the Main Street 

Approach (United States: National Trust, 2000), 1-9 
55 “Mainstreet; Revitalised New Zealand Towns and Cities,” Town Centres Association of New Zealand 

(Auckland, N.Z.: TPL Media on behalf of Town Centres Association of New Zealand, 2004) 
56 “Mainstreet Whanganui”, Mainstreet Whanganui, Accessed February 16, 2019,  

https://www.mainstreetwhanganui.co.nz/listings/mainstreet-whanganui/  
57 “Mainstreet Whanganui”, 
58 Wanganui District Council, Volume 1: The Next Ten Years, Wanganui: Wanganui District Council, 2009, 170-

171, https://www.whanganui.govt.nz/our-council/publications/plans/Documents/10YearPlan2009-19_Vol1.pdf 
59 Wanganui District Council, Volume 1: The Next Ten Years, 

https://www.mainstreetwhanganui.co.nz/listings/mainstreet-whanganui/
https://www.whanganui.govt.nz/our-council/publications/plans/Documents/10YearPlan2009-19_Vol1.pdf
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related conservation interventions are revisited in the 2016 Whanganui Regeneration Strategy, 

that presents the need for earthquake strengthening, with reference to prioritisation of the 

building stock into three tiers of importance.60 The strategy encourages collaboration between 

owners of adjacent buildings that share party walls, as well as adherence to urban design 

guidelines.61 For example, the ‘Whanganui Heritage Study’ went as far as to identify a 

collection of commercial streetscapes, noted for their intact facades, such as the Ridgeway and 

Guyton Street buildings.62  

 The Whanganui Earthquake-Prone Buildings Community Taskforce is acknowledged as a key 

group consisting of various community stakeholders such as council members, building 

owners, architects and engineers.  

An important implication of New Zealand’s nationwide earthquake strengthening legislation is 

high costs for economically constrained provincial centres, such as Whanganui. Too often 

demolition has been identified as the only viable solution for historic buildings where 

commercial costs are seen to exceed commercial benefit.63 Building tenants and employees 

have also begun to express concern at being asked to work in buildings with a low earthquake 

rating or/ %NBS score.64 Whanganui’s streetscapes are characterised by one, two, and three 

storey historic URM buildings that are likely to require significant seismic upgrade. Local 

community stakeholders have responded with a proactive approach to addressing the threat to 

public urban safety while conserving built heritage. The Whanganui ‘Earthquake-Prone 

Buildings Community Taskforce’ is one such example, were community members collaborate 

to identify options for the vulnerable historic URM building stock, and participate within 

ongoing schemes such as the Main Street Program. 

 
60 Urbanismplus, Urbacity, Prosperous Places, Tim Walker Associates, and Pocock Design: Environment. Making 

Whanganui Visible, 6. 
61 Urbanismplus, Urbacity, Prosperous Places, Tim Walker Associates, and Pocock Design: Environment, Making 

Whanganui Visible, 
62 Cochran, North, and Wanganui District (N.Z.) District Council, Wanganui Heritage Study, II, 24-43. 
63 Phillipa Childs, “Let’s Talk Law; The Future of Whanganui Buildings”, Whanganui Chronicle, accessed 

February 10, 2019,  https://www.nzherald.co.nz/legislation/news/article.cfm?c_id=247&objectid=12158823  
64 % NBS refers to the National Building Standard percentage of compliance with recommended levels  

https://www.nzherald.co.nz/legislation/news/article.cfm?c_id=247&objectid=12158823
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The history of local government heritage and urban planning designations support the case for 

conserving historic streetscapes. Today’s Main Street Program and local government Design 

Guidelines remain consistent by acknowledging that:   

 

Figure 4.10: Common Characteristics of URM Façade and Streetscape Composition.  



Behind and Between Façades;  

Complexities in Urban Scale Seismic Risk Mitigation in Whanganui 

212 

 

Streets are public spaces where the town centre’s buildings are seen and connected with. 

Accordingly, the qualities of these facades [have] a major impact on the way people 

perceive and experience the town centre.65 

The Design Guidelines identify a common form of façade expression and hierarchy as 

consisting of four characteristic elements: ‘base (ground)’ meaning a glazed shopfront and 

recessed entrance, ‘verandah/canopy/balcony’ consistent with the building’s overall 

architectural style; ‘upper area’ referring to a regular fenestration pattern, and culminating in 

the ‘parapet’ meaning the upward projection of the façade concealing the roof form.66 This 

archetypal composition derives from colonial European influence and is found across many 

New Zealand towns and cities.67 Recommended design guidance derives from existing 

architectural composition and material form, by addressing fenestration pattern (including 

recessed entrances and exits), extent of glazing (including display windows), structural rhythm 

(columns and mouldings), architectural ornamentation, colour and lighting (Figure 4.11).68 

Changes involving restoration and seismic strengthening are therefore required to sensitively 

treat the historic building fabric, using three key principles of: 1. avoiding façade alteration, 2. 

structural compatibility with original façade composition, and 3. more resistant, contemporary 

materials or technologies can be used to reinterpret historic forms.69  

The design dilemmas inherent to façade conservation are reflected by the range of technical 

and philosophical considerations. Understanding and employing specific historic 

characteristics such as standard façade composition (informed by height/width, setback, colour, 

proportion, roof shape) re-establishes compatibility within urban blocks.70 Reference and 

reconstruction to false historic themes is one response, however is at odds with recommended 

approaches.  

4.2 The Place of Facadism in Contemporary Urban Heritage Conservation 

The URM building façade garners interest, both as a primary architectural element, and more 

recently, as a significant falling hazard within the field of earthquake engineering and natural 

disaster risk mitigation. Global architectural history bears much discussion on the urban 

 
65 Whanganui District Council, Whanganui Town Centre Design Guidelines, Whanganui District Plan: 

Appendices, 2017, page s33, accessed 22 February, 2019, https://www.whanganui.govt.nz/our-services/planning-

services/district-plan/Documents/Appendices/07%20Appendix%20G%20Design%20Guidelines.pdf  
66 Whanganui District Council, Whanganui Town Centre Design Guidelines, 16. 
67 Whanganui District Council, Whanganui Town Centre Design Guidelines, 16-17. 
68 Whanganui District Council, Whanganui Town Centre Design Guidelines, 17—21. 
69 Whanganui District Council, Whanganui Town Centre Design Guidelines, 17—21. 
70 Whanganui District Council, Whanganui Town Centre Design Guidelines, 15-20. 

https://www.whanganui.govt.nz/our-services/planning-services/district-plan/Documents/Appendices/07%20Appendix%20G%20Design%20Guidelines.pdf
https://www.whanganui.govt.nz/our-services/planning-services/district-plan/Documents/Appendices/07%20Appendix%20G%20Design%20Guidelines.pdf
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significance of the façade, as the principal visual frontage that conveys specific messages to 

the public.71 Nineteenth and twentieth century architectural developments in the British 

colonies showcase varying treatments of the façade, ranging from Victorian Classicism that 

projected feelings of stability and wealth, to the stripped Art Deco and International Styles that 

increasingly emphasised transparency, openness and sometimes health and hygiene. 

The current pressures of rising land values and urban intensification, combined with the 

recognised need for adequate structural stability and public safety, present fresh considerations 

for designers. Some scholars find merit in partial demolition as an option to prevent complete 

demolition and the loss of all historic building fabric. The arguments for or against partial 

demolition, and the “façadism,” may be viewed within the context of the international urban 

heritage conservation movement. Therefore, the following section provides an overview of the 

key principles and propagators of this discourse, before examining the application of these 

tenets to the selected case study township of Whanganui. 

4.2.1 Key Shifts within Urban Conservation Discourse  

The commonly held notions of urban heritage conservation and façadism purely as twentieth-

century practices are misconceptions, as scholars place these ideas within a much longer 

lineage of architectural design thinking. Francesco Bandarin and Ron van Oers suggest that the 

genesis of the urban conservation movement took place in conjunction with the French 

Revolution, acknowledging that the formal theory was established during the twentieth century 

before entering legislative or institutional literature.72 The 1970s comprise a landmark period 

for development of urban conservation, as evidenced by the World Heritage Convention 

(1972), the Amsterdam Declaration (1975), and the UNESCO adoption of the International 

Recommendation concerning Historic Areas (1976). Paramount to the widespread 

dissemination of the discourse was the postwar reconstruction of Central Europe, whereby 

urban-scale consideration of the historic building stock arose.73 Great diversity in approach is 

apparent from Warsaw’s “facsimile reconstruction” to the Modernist rebuilding of 

Rotterdam.74 From the perspective of heritage conservation, the former example is possibly 

most famous, now inscribed on the UNESCO World Heritage List for the mass ‘Old Town’ 

 
71 See: Miles Glendinning. The Conservation Movement: A History of Architectural Preservation, Antiquity to 

Modernity. (Abingdon, Oxon ; New York: Routledge, 2013), Jukka Jokilehto. A History of Architectural 

Conservation (Oxford, England ; Boston : Butterworth-Heinemann c1999) 
72 Francesco Bandarin and Ron van Oers, The Historic Urban Landscape: Managing Heritage in an Urban 

Century (Chichester, West Sussex, UK: Hoboken, NJ: Wiley Blackwell, 2012), 1-23. 
73 Glendinning, The Conservation Movement, 273-390. 
74 Glendinning, The Conservation Movement, 273. 
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reconstruction of individual buildings and the surrounding context which dated from between 

the 13th and the 20th centuries.75 An important design feature of the scheme is that although the 

buildings’ street frontages were aligned with historic building plots, a revision of interior 

spatial layouts took place.76  

Jukka Jokilehto and Miles Glendinning further highlight the range of proposed and completed 

post-war reconstruction projects for damaged towns. Early schemes entailed simplification of 

pre-war street patterns where architects attempted to reference vernacular styles therefore 

generating major historical inconsistencies. Facades were replaced, along with the relocation 

and re-erection of major buildings on new sites, now referred to as “facsimile building” through 

“paraphrases of the previous fabric”.77 France, Germany, the Netherlands, and Britain 

showcased somewhat differing approaches, owing to the scope of reconstruction policy 

initiatives, and the extent of post-war destruction.78 Outside Europe, Western countries such as 

the United States displayed a growing concern for heritage conservation, as a responsibility of 

national and local government whereas following the British example, National Trust model 

organisations were established across the Commonwealth, including New Zealand.79 The 

French legislation from de Gaulle’s presidency (1959-1969), known as loi Malraux/ ‘law 

Malraux’ (implemented 1963) after the first Minister of Cultural Affairs Andre Malraux, 

became the first systematic, national-level program for rehabilitation of historic urban areas 

(formally known as ‘secteurs sauvegardes’/ ‘sectors saved’), spurring international responses 

in the Netherlands, Italy, and the USA’s New York City Landmarks Preservation Law of 

1965.80  Jokilehto offers the words of the founding President of ICOMOS, Pietro Gazzola 

acknowledging the significance of an “ensemble of properties”.81 

4.2.2 Arguments Against Façadism  

Arguments against façadism have focused on the risk of the “commodification of heritage”, 

and the conflict with the principal tenets of conservation that was addressed during the 1990s 

and 2000s.82 Glendinning postulates that Western conservation history featured some of the 

 
75 “Historic Centre of Warsaw”, UNESCO, Accessed February 01, 2019, https://whc.unesco.org/en/list/30 
76 Historic Centre of Warsaw” 
77 Glendinning. The Conservation Movement, 278. 
78 Glendinning. The Conservation Movement, 276-282. 
79 Glendinning. The Conservation Movement, 289. 
80 Glendinning. The Conservation Movement, 304-309. 
81 Jukka Jokilehto. A History of Architectural Conservation (Oxford, England; Boston: Butterworth-Heinemann 

c1999), 290. 
82 Glendinning. The Conservation Movement, 417-423. 
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earliest urban initiatives between 1945 and 1989, after which globalisation resulted in more 

widespread uptake and exchanges in heritage discourse. He suggests that the challenges of 

heritage tourism associated with urban conservation, first arose in the United States through an 

intersection of heritage and capitalist motives. Beginning with examples such as the recreation 

of the Jamestown settlement in Virginia to the “museum-villages” of the 1960s, similar 

schemes arose through Canada’s Louisborg settlement, and were given impetus by Walt 

Disney’s production of fictional “historic environments” in Anaheim, California. Urban 

heritage was in some cases branded for the purposes of tourism, using the idea and image of 

the “European Old Town”.83 

The following years saw interest in integrating historic towns into proposed development 

schemes, and specifically through renewal of nineteenth-century housing in Britain. These 

ideas sat within a wider civic strategy of enhancing the amenities of old towns, but condemning 

the pastiche approaches such as that undertaken in Warsaw, and ‘Disneyland-like’ theme 

parks.84 Some of the earliest schemes included the systematic reconstruction of “focal street 

facades” in the 1980s, and the first programme of façade reconstruction in Frankfurt.85 

Similarly, state-sponsored preservation took hold in the United States, through the National 

Trust’ Main Street Program of revitalising historic shopping streets.  However, the danger 

posed by partial demolition and use of building façades alone was seen to perpetuate a 

“facsimile urbanism” and to undermine authenticity.  

Many opponents of façadism draw upon a wider town/urban planning discourse that emerged 

from the 1960s onwards, where theoretical links between the urban landscape and conservation 

began to take form. A commonly cited work is Anthony Tugnutt and Mark Robertson’s 1980s 

publication. 86 Tugnutt and Robertson begin by identifying the post-war concern for conserving 

the architectural remains of cities that were further threatened by inappropriate newer 

Modernist developments.87 They advocate a “contextual approach” that derives from 

understanding the local architectural context, including size, geographic setting and the reasons 

for existence such as use of existing and new buildings.88 Façade retention is charged with 

various challenges associated with producing a convincing design, to high cost of providing 

 
83 Glendinning. The Conservation Movement, 422. 
84 Glendinning. The Conservation Movement, 290-292. 
85 Glendinning. The Conservation Movement, 350. 
86 Anthony Tugnutt and Mark Robertson, Making Townscape; A Contextual Approach to Building in an Urban 

Setting (London: Mitchell, 1987) 
87 Tugnutt and Robertson, Making Townscape, 84-90. 
88 Tugnutt and Robertson, Making Townscape, 84-90. 
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structural support while rebuilding, and the need to ensure an appropriate setting and function 

for the new building.89 Incompatibility can arise from differing window versus floor level 

heights that are visible from the outside, as well as combining new and original, artificial, or 

natural construction materials.90 Tugnutt and Robertson posit that the cumulative effect of 

various subtle changes to the original building fabric can result in an oversimplified or artificial 

product.  It constrains the possibilities for contemporary architectural design, both formally 

and spatially. 

Examining the recommendations offered by contemporaneous conservation charters and 

guidelines highlights a record of evolving attitudes on urban conservation, including façadism. 

The predecessor of today’s conservation guidance, the Venice Charter does not make specific 

reference to facadism, however expands the conservation focus from single buildings.91 The 

concept of “urban or rural setting” is also raised by the Amsterdam Declaration and Charter, 

further defined as towns, villages, and architectural complexes.92 “Integrated conservation” 

therefore entails consideration of architectural and volumetric qualities of existing buildings. 

The first charter dedicated to the conservation of historic urban areas,  the Washington Charter 

(1987), does not directly raise or address façadism as an approach. Instead, the Charter focuses 

on the formal appearance of buildings (defined as scale, size, style, construction, materials, 

colour, and decoration, along with the relationship to surrounding setting).93 Compatibility 

between new and old historic fabric hence arises as a primary concern. A further direct 

reference to façadism exists in the Principles produced by the International Scientific 

Committee on the Analysis and Restoration of Structures of Architectural Heritage 

(ISCARSAH) whereby the removal of internal building structure and maintaining only the 

façade does not qualify as a conservation measure.94 Avoidance of façadism, referred to as 

“pseudo-historical design”, is encouraged.95  

 
89 Tugnutt and Robertson, Making Townscape, 84-90. 
90 Tugnutt and Robertson, Making Townscape, 84-90. 
91 “International Charter for the Conservation and Restoration of Historic Monuments and Sites,” ICOMOS, 

Accessed February 5, 2019, https://www.icomos.org/charters/venice_e.pdf  
92 “The Declaration of Amsterdam-1975” ICOMOS, http://www.icomos.org/en/charters-and-texts/179-articles-

en-francais/ressources/charters-and-standards/169-the-declaration-of-amsterdam   
93“Charter for the Conservation of Historic Towns and Urban Areas (Washington Charter 1987),” ICOMOS, 

https://www.icomos.org/charters/towns_e.pdf 
94 “ICOMOS Charter –Principles for the Analysis Conservation and Structural Restoration of Architectural 

Heritage,” ICARSAH, accessed February 15, 2019  https://iscarsah.files.wordpress.com/2014/11/iscarsah-

principles-english.pdf 
95 ICOMOS Charter –Principles for the Analysis Conservation and Structural Restoration of Architectural 

Heritage,” 

https://www.icomos.org/charters/venice_e.pdf
http://www.icomos.org/en/charters-and-texts/179-articles-en-francais/ressources/charters-and-standards/169-the-declaration-of-amsterdam
http://www.icomos.org/en/charters-and-texts/179-articles-en-francais/ressources/charters-and-standards/169-the-declaration-of-amsterdam
https://www.icomos.org/charters/towns_e.pdf
https://iscarsah.files.wordpress.com/2014/11/iscarsah-principles-english.pdf
https://iscarsah.files.wordpress.com/2014/11/iscarsah-principles-english.pdf
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The twenty-first-century writer David Highfield shares these concerns, in presenting both sides 

of the facadism debate. Highfield warns that the often-cited advantages of “low-key” 

rehabilitation do not apply to façade retention.96 The approach of preserving the existing façade 

while undertaking new construction often requires complex technical solutions, and will likely 

only become economically viable in the medium to long term. Hence, the practice is not 

inherently sustainable, often leading to wastage of building materials that could be re-used or 

recycled. Whereas façade preservation or replication retain intact streetscapes, the original 

urban grain (consisting of building plan form, existence of party walls, building frontage width, 

regularity of plot size and shape, density of development) can be altered or lost.97  

4.2.3 Arguments Supporting Façadism 

Town planner Jonathan Richards presents thematic arguments in support of façadism, 

beginning with the lack of consensus concerning a universal definition of the term. Richards 

summarises the following scenarios that involve the practice as: (i) preservation of historic 

façades; (ii) creation of new replicas while undertaking completely new construction behind; 

and (iii) new building façades that do not replicate but evoke an existing historic style to 

contextualise the development. Therefore, facadism can be employed as an approach to new 

buildings where the main elevation is designed as a component in a streetscape, or where the 

existing façade is re-used to front a new building.  

Richards then places facadism within a historic lineage of design practice stretching back to 

the ‘pre-modern’ era, hence challenging the view of facadism as a postmodern concept. For 

example, Palladio erected a Classical façade in front a medieval market hall in Vincenza, and 

hence “reclothed” the Palazzo della Ragione (Basilica).98 Hence, although re-fronting is to be 

distinguished from retention of historic facades or replication in a historical style, the 

integration of old and new fabric as a contribution to streetscape remains consistent.99 The use 

of the urban façade as “architectural scenery” can be found within Inigo Jones’ uniform 

Palladian façades to his terrace buildings, and the nineteenth-century adaptation of facades in 

Paris, carried out by Baron Haussmann.100 Modern perspectives brought a stylistic break with 

the past, propagated by the Bauhaus and Le Corbusier, giving rise to the term ‘facodomy’.101 

 
96 Noting that “low-key” rehabilitation is often cheaper and less time-consuming than total demolition and new 

building. Highfield, The Construction of New Buildings Behind Historic Façades, 14 
97 Highfield, The Construction of New Buildings Behind Historic Façades, 
98Jonathan Richards, Facadism (London : Routledge 1994), 23-55 
99 Richards, Facadism,  
100 Richards, Facadism, 23-25 
101 Richards, Facadism, 33-47 
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Eventually, the postmodern period saw Robert Venturi propound a fragmentary rationale to 

architectural design, in conjunction with a socio-political return to ‘traditional values’.102 

Richards draws attention to several key implications of this process such as conserving 

character, place, and meaning that derives from, age, history, scale, style, form, texture, colour, 

uses, townscape grain, uniqueness, and atmosphere, as well as the spaces and linkages between 

buildings. Additionally, many historic buildings feature elaborate frontages but utilitarian 

interiors, and an apparent disconnect between the inside and outside. Hence retention, 

rebuilding or replication of some facades can be useful, and the treatment of townscape 

frontages does not undermine urban conservation.   

David Highfield agrees that there are some benefits to façadism. He draws attention to the 

variety of considerations and implications for adopting both ‘purist’ or ‘realist’ approaches to 

façade retention. Architectural and historic integrity is played against the acceptance of 

adaptation. Highfield prefaces his argument by conceding the conflicts between rapid 

redevelopment and the conservation of historic buildings, as well as the degrees of 

redevelopment intervention that range from retention of an entire building to total 

demolition.103 Supporters of facadism such as Richards and Highfield identify with townscape 

and economic advantages of adopting the practice as a design solution. New development can 

be designed to be compatible with the surroundings, while economic gain arises from 

combining new accommodation within existing building fabric compared with full adaptation 

of new fabric. Façade preservation or replication in front of new buildings could allow 

projecting business image using a historic atmosphere, and increasing floor area by adding 

floors.104 Development companies often cite the apparently wasteful planning of historic 

buildings, compared with the intensified layout of present construction.105  In this way, existing 

urban fabric can help provide a sense of identity, stability, and continuity, especially during 

times of rapid change, while offering a range of uses.  

Richards and Highfield’s arguments can be traced to the Kevin Lynch’s seminal urban planning 

publication Image of the City, commonly used to examine the role of specific architectural 

elements in contributing to the so-called “imageability”.106 Lynch examines the scope of 

 
102 Richards, Facadism, 47-55 
103 David Highfield, The Construction of New Buildings Behind Historic Façades (London, CRC Press, 1970, e-

book 1991), https://www.taylorfrancis.com/books/9781135833510  
104 Highfield, The Construction of New Buildings Behind Historic Façades, 15 
105 Highfield, The Construction of New Buildings Behind Historic Façades 
106 Kevin Lynch, The Image of the City (Cambridge, Massachusetts: MIT Press, 1960). 
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significance attached to the “look of cities” and the implications of change.  Using five key 

elements of urban design, namely legibility, building the image, structure, identity, and 

imageability, he embarks on a series of interrelated discussions to confirm his hypothesis. 

Although Lynch is not in support of façadism specifically, he acknowledges that physical 

homogeneities of material, modelling, ornament, colour, skyline, and fenestration pattern are 

important features that distinguish a given district, for example.   

Practical guidance such as the New York Landmarks Conservancy’s Historic Building Facades 

Manual for Maintenance and Rehabilitation (1997), support these arguments by 

acknowledging the historical role of the façade. From functional aspects such as weather 

protection to providing access and daylighting, façades offer a visual statement for the building 

or business owner. Claims of vulgarity, dishonesty, two-dimensionality and general 

discreditation of the façade stems from the Modernist movement. Hence, the Manual advises 

that the contemporary conservationist should consider facades as products of their respective 

time periods, and should not be influenced by current attitudes. Interestingly, the preface notes 

that the urgency for such a manual began with the death of a Manhattan pedestrian who was 

struck by a piece of falling masonry in May 1979. The following Local Law 10 (1980) drew 

attention to the “exterior walls and  appurtenances of buildings”, to avoid unnecessary removal 

of cornices, lintels, gargoyles, affecting the texture and character of historic neighbourhoods.  

Thomas L. Schumacher supports Richards’ views by postulating the rise of the “Duck-orated 

Shed”, referring to Robert Venturi and Denise Scott-Brown in Learning from Las Vegas 

(1972). Schumacher notes that postmodernism has encouraged the employment of façades 

independent of their interiors, pointing toward historic practices such as the French 

Romanesque and Gothic ‘screen façades’.107 

Glendinning concludes his historical account of international heritage by acknowledging an 

expanding architectural, social, and cultural role of building façades, now focused on 

contributing to strategies of economic regeneration by reinventing, reconceptualising, and 

reconfiguring urban areas through central and local agency initiatives. Jokilehto recommends 

that the application of conservation principles to large geographic areas requires amalgamating 

 
107 Thomas Schumacher, “Façadism” Returns, or the Advent of the Duck-Orated Shed,” Journal of Architectural 

Education 63, 2, 2010, 128-137, https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1531-314X.2010.01073.x 

https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1531-314X.2010.01073.x
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heritage values and urban planning processes, in conjunction with acknowledging the conflicts 

that arise from existing historic urban features and uses within communities.108  

Tracing the trajectory of the urban conservation movement, in relation to facadism has revealed 

that both practices stretch as far back as the French Revolution. The latter twentieth century 

was an important period for the formalisation of theory, the publication of conservation 

guidance, however a key catalyst was the post-war reconstruction within Central Europe. 

Architectural historians and the subsequent conservation charters capture an evolution of 

attitudes, and shifts towards a more open notion of urban conservation, acknowledging the risks 

to authenticity and integrity. However, the benefits of adopting a conservation or design 

approach deriving from consideration of the whole urban context, including historic building 

frontages, is never discounted. Heritage therefore eventually gained validation as a form of 

urban revitalisation. However, there has been less discussion of the treatment of façades and 

urban conservation, in relation to natural hazard risk mitigation or more specifically, post-

earthquake reconstruction, for example. The last section of this chapter hence turns to 

examining the intersection of urban conservation and natural disaster risk mitigation, using the 

vulnerable historic town centre precinct in Whanganui.  

4.3 Treatment of Façades in Whanganui  

Analysis of archival materials and existing heritage records reveals that Whanganui’s building 

stock has undergone various changes since the period of original construction, with 

implications for individual historic buildings and the historic streetscapes. Common reasons 

for change have included the removal of ornamentation like parapets, following the Hawke’s 

Bay earthquakes which was felt in Whanganui, shopfront modernisation schemes entailing the 

addition of metal cladding over the original architectural frontages, and infill buildings that 

diminish the original character.109 Published conservation guidance advocates conservation 

through restoration to an earlier appearance of shopfronts, through reconstruction and removal 

of accretions, where there is historical and architectural evidence of the design, and viewed as 

“a positive element in their marketing strategy”.110  Key recommendations include replacement 

of architectural details using lightweight ornament, and clear discouraging of conjectural 

details or false detailing.111 Therefore, Whanganui’s proposed and undertaken schemes of 

 
108 Jokilehto. A History of Architectural Conservation,  
109 Cochran, North, and Wanganui District (N.Z.) District Council, Wanganui Heritage Study, II, 24-43. 
110 Cochran, North, and Wanganui District (N.Z.) District Council, Wanganui Heritage Study, II, 24-43. 
111 Cochran, North, and Wanganui District (N.Z.) District Council, Wanganui Heritage Study, II, 24-43. 
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historic shopfront rehabilitation contain attitudes and lessons for the treatments of historic 

shopfronts or building façades, and urban-scale conservation.112 This discussion begins by 

briefly establishing a common scope and era, for changes to historic shopfronts and façades, 

before undertaking analysis of six selected case study buildings.  

4.3.1 Common Scope of Alterations to Historic Shopfronts and Façades 

The following table summarises the scope of façade and shopfront alterations undergone by 

Whanganui’s most recognisable buildings. Classification according to scope of works 

(treatment of falling hazards and alteration of shopfront and verandah + treatment of falling 

hazards) denotes different motives linked to reduction of risk from natural hazard, and 

enhancement or change of business image. Replacement of shopfronts, reinstatement of 

verandahs, and repainting mostly occurred during the second half of the twentieth century, 

much of it after the advent of the Main Street Program.  

TABLE 4.3: SIGNIFICANT FAÇADE AND SHOPFRONT ALTERATIONS 

 IN WHANGANUI 
Building Name Date of 

Construction 

Date of 

Modification 

Primary 

Construction 

Material of Building 

Scope of Works 

TREATMENT OF FALLING HAZARDS (PARAPETS, GABLES, CHIMNEYS) 

Rutland Hotel 1899, 1903 1934,  

1947-1950,  

1992-1993 

Brick Masonry, 

Timber 

Removal of tower; 

Reconstruction of tower 

Cosmopolitan 

Club 

1900 - Masonry Removal of Parapet 

Post & 

Telegraph Office 

1902 1931 Brick, Oamaru stone Removal of Turret, 

Parapet, Clock 

Ross and 

Glendinning 

1904, 1906 - Brick Masonry Removal of Pediment 

(parapet)? 

Hotel Federal 1904 1919,  

1972-1978 

Brick Masonry Addition of Verandah 

roof; Removal of Cast 

Iron Verandah; Removal 

of Parapet and Pediment 

Bank of New 

Zealand (former) 

1906 1934,  

1970s,  

2006-2007 

Masonry Modification of 

Chimneys; Removal of 

Central Door, Portico, 

and Windows 

Bank of New 

South Wales 

(former) 

1910 1934 Masonry Removal of Pediment, 

Parapet, Chimneys 

Wanganui 

Chronicle 

1912 - Brick Masonry and 

Concrete 

Removal of Drum and 

Dome 

 

 
112 Cochran, North, and Wanganui District (N.Z.) District Council, Wanganui Heritage Study, II, 24-43. 
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ALTERATION OF SHOP FRONT AND VERANDAH  + TREATMENTOF FALLING HAZARDS 

AMP Society 1887 1930s Timber? Reinforced 

Masonry Chimneys 

Remodelled Art Deco 

Façade; Internal 

Alteration 

Dustin’s 1895 1939, 1957 Timber New Art Deco Façade, 

Verandah, Shopfront, 

Internal Alterations 

George’s 

Fisheries 

1902 - Masonry Replacement of Shop and 

Restaurant Frontages  

Old National 

Bank 

1902 1970 Brick Masonry Removal of Upper 

Façade and Gable; New 

Verandah, Shopfront  

Cinema 3 

(Embassy 

Theatre) 

1903 1933,  

1950s, 

1994 

Brick Masonry? New Façade (slip-

cover?), Restoration with 

Art Deco Façade  

Melbourne 

House Drapery 

1905, 1908, 

1913 

1960,  

1972 

Masonry Removal of Verandah, 

Shopfront; Replacement 

of New Four-Bay 

Shopfront 

Kitchen’s 

Pharmacy 

1909 1953-54,  

1972,  

1993 

Masonry Removal of Verandah, 

Erection of new awning, 

Shop front alteration, 

Reinstatement of original 

Verandah 

Drew’s  1909 1992 Brick Masonry Redesign; Replacement 

of Verandah  

McGruer’s 1912 c. 1920s,  

1931, 1954, 

1972 

Brick Masonry; 

Timber 

Addition of Suspended 

Verandah; Removal of 

Parapets, Window 

Surrounds, Façade 

Replastering, Re-

designed Shopfronts 

Hallenstein’s 1912 1930s,  

1995 

Brick Masonry Removal of Parapet, 

Cornice; Replacement 

with Fascia with Art 

Deco motifs, Repainting 

to Art Deco style 

J Williams, 

Jeweller 

1912 1974 Brick Replacement of  

Shopfront 

Wanganui 

Jockey Club 

Offices 

1919 1986 Masonry Removal of Parapet; 

Addition of Chinese 

Entrance Portico 

Native Land 

Court Building 

1922 c. 1933 Masonry Removal of Parapet; 

Reconstruction of 

Stepped Parapet  

*Data drawn from Whanganui District Council Heritage Inventory and Archives 

 

 

 



Behind and Between Façades;  

Complexities in Urban Scale Seismic Risk Mitigation in Whanganui 

223 

 

4.3.2 Façade Modernisation  

The design practice of façade modernisation took place from the early decades of the twentieth 

century, and was commonly linked to changes of building owner and building use. Increased 

glazing, addition of verandahs, and a general freshening of original building fabric  served as 

the early twentieth century approach, as compared with twenty-first-century measures such as 

repainting to establish compatibility with ongoing schemes such as the Mainstreet initiative.  

Dustin’s Building (built c.1895) (Figure 4.12) was originally commissioned by owner David 

Bain, as required for his burgeoning business.113 The prominent two storey shop bore a double 

frontage to Victoria Avenue, with a separate entrance leading to the first floor refreshment 

rooms. Historic photographs dating from c. 1909 show a common Victorian shopfront 

composition of display windows and recessed entrance, framed by an ornate supported 

verandah frame and posts.114 The upper [timber?] façade of Dustin’s is visible within a 

photograph of the 1919 Jubilee Peace Procession, featuring a parapet crowned with a triangular 

pediment (both now removed?) whereas the fenestration pattern consisting of four openings 

has been retained to the current time.115 The triangular and semi-circular window hoods have 

also been removed, probably during the 1939 Art Deco upgrade.116 The confectionery business 

then became the property of William Dustin who occupied the building until 1957. Reports 

acknowledge that early extensions and alterations may have entailed some change to the 

shopfront. Tailor Thomas Dickson’s shop served as the entrance to the Grand Picture Theatre 

in 1915, resulting in no change to the 1895 façade. The closure of the theatre in 1939 saw 

Dustin take over the whole building and contracted [local architects] to undertake exterior and 

interior modernisation. This scheme involved fully replacing the original timber façade with 

an Art-Deco plastered iteration, along with the installation of a new verandah and shopfront. 

Newspaper articles published on 18 November 1939 note that the new shopfront “will be in 

black vitrolite and stainless steel, and…the building will be floodlit at night by the latest 

 
 113 Wendy Pettigrew, “Dustin’s” Whanganui District Heritage Inventory, accessed February 20, 2019,     

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/317.pdf  
114 See: “Employees outside the Confectionery Shop of WS Dustin, Wanganui,” Alexander Turnbull Library, 

Wellington, New Zealand, Ref: 1/1-024401-G, /records/22597171 and Wendy Pettigrew, “[DRAFT] Dustin’s” 

Whanganui District Heritage Inventory, Whanganui District Council Archives. 
115  See: Wendy Pettigrew, “[DRAFT[ Dustin’s” Whanganui District Heritage Inventory, Whanganui District 

Council Archives and A.P. Bates, Wanganui Photo Album; 1919 Peace Procession. 
116 Wendy Pettigrew, “[DRAFT] Dustin’s” Whanganui District Heritage Inventory, Whanganui District Council 

Archives, 3. 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/317.pdf
https://natlib.govt.nz/records/22597171
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lighting system”.117  A prominent pilaster advertised the name of the occupier, while two upper 

windows were modified to doors. At this time, and subsequently, a number of uses were 

introduced ranging from men’s outfitters, studios, and a gift shop although the street frontage 

remained unchanged.  

 

 

 

Image removed from PDF for copyright reasons 

 

 

 

Figure 4.11: Modifications to Dustin’s.  

 

In contrast to the complete replacement of the primary street frontage, the Australian Mutual 

Provident (AMP) Society building (built c.1887) underwent a more ‘sympathetic’ façade 

alteration during the 1930s (Figure 4.13).118 Reports identify that the building that originally 

housed Whanganui’s oldest bank, the Colonial Bank, had a façade that attracted attention for 

“modern design” featuring “pilasters with carved Corinthian capitals, circular-headed 

windows, balustrading, and a pediment bearing the name of the institution in letters of gold.”119 

Renowned Auckland-based architect Thomas Mahoney, with brother Robert and the contractor 

R. Morris, were responsible for the building. The chimneys are noted to have been reinforced 

with iron pipes, for structural stability. A historical photograph of the Victoria Avenue 

streetscape during the 1920s showcases the elaborate Victorian frontage of the AMP Society 

building.120 The present, surviving fenestration pattern can be seen, where the façade is 

 
117 See: “New Avenue Shopfront; Plaza Theatre Vestibule; Extension of Dustin’s Ltd.,” Wanganui Chronicle, 

November 18, 1939 and Wanganui District Council Building files- 59 and 59b Victoria Avenue (Papers from 

1927 and 1939 containing plans of façade renovation). 
118 “AMP Society,” Whanganui District Heritage Inventory, accessed February 20, 2019,      

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/423.pdf  
119 “[DRAFT] AMP Society”, Whanganui District Heritage Inventory, Whanganui District Council Archives, 2. 
120 See: Victoria Avenue, Wanganui. Ref: 1/1-020979-G. Alexander Turnbull Library, Wellington, 

New  Zealand. /records/23025669 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/423.pdf
https://natlib.govt.nz/records/23025669
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vertically composed in two halves.121 The lower façade is distinguished by a triangular 

pediment over the main entrance doorway, while the upper façade has a tripartite division with 

Corinthian pilasters.122 A prominent balustraded parapet crowns the building, and itself is 

topped with an ornate figurine. 123 A change of owners took place when the Bank of New 

Zealand occupied the building in 1895, after which the building served as the offices for the 

AMP Society, until 1972. Renovations in 1936 were designed by architect John Duffell, and 

ranged from internal spatial changes to the “remodelling” of the street elevation.124 An Art 

Deco style façade was designed to reuse Classical features such as the original windows albeit 

with the installation of new leadlights.125 In 2002, the building was repainted to contribute to 

the Mainstreet Scheme.  

 

 
121 Victoria Avenue, Wanganui. Ref: 1/1-020979-G. Alexander Turnbull Library, Wellington, 

New  Zealand. /records/23025669 
122 Victoria Avenue, Wanganui. Ref: 1/1-020979-G. Alexander Turnbull Library, Wellington, 

New  Zealand. /records/23025669 
123 Victoria Avenue, Wanganui. Ref: 1/1-020979-G. Alexander Turnbull Library, Wellington, 

New  Zealand. /records/23025669 
124 “[DRAFT] AMP Society”, Whanganui District Heritage Inventory, Whanganui District Council Archives, 2. 
125 “[DRAFT] AMP Society”, Whanganui District Heritage Inventory, Whanganui District Council Archives, 2. 

https://natlib.govt.nz/records/23025669
https://natlib.govt.nz/records/23025669
https://natlib.govt.nz/records/23025669
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Figure 4.12: Modifications to AMP Society Building. 

 

Changes of use and the historicist approach to façade design characterise the Cinema 3 

(Embassy Theatre, formerly State Theatre) (built 1903), specifically the conversion from 

drapery to picture theatre during the 1950s, when a façade was added by local architects H. 

Francis Willis and C. Newton Hood (Figure 4.14).126 The building originally housed J. Paul 

and Company, Drapers and Dressmakers until the 1920s, when the National Mutual Life 

Association of Australasia Limited purchased the building. Various alterations took place in 

1933, however the 1950s conversion to a picture theatre resulted in a new name, as the State 

Theatre for National Mutual Life Association Amalgamated Theatres. Archived building plans 

(c. 1950s) and early twentieth century photography in the 1906 Cyclopedia of New Zealand 

demonstrate major façade alterations.127 The building featured an imposing frontage consisting 

of four rectangular windows framed by engaged pilasters and triangular hoods.128 Another 

 
126 Ian Bowman and Nick Cable, “Cinema 3; Embassy Theatre”, Whanganui District Heritage Inventory Accessed 

February 20, 2019, http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/383.pdf  
127 See:  Whanganui District Council Archives: Plans and Specifications by H. Francis Willis (Christchurch and 

Auckland) & C. Newton Hood, Associated “Paul, J. and Company” in Cyclopedia of New Zealand, 6, 1906, 606.  
128 “Paul, J. and Company” in Cyclopedia of New Zealand, 6, 1906, 606.  

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/383.pdf
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order of pilasters serve to divide the upper façade into five bays, dominated by a round bay 

window in the central portion. In a similar manner to other contemporary buildings along 

Victoria Avenue, Paul’s features a balustraded parapet, complete with two different types of 

finial. A glazed verandah awning was supported by ornamental posts.129 This distinctive façade 

composition and ornamentation were largely obscured by the 1950s upgrade.130 Architectural 

drawings show a possible tiled screen covering, distinguished by new signage. The drawings 

do not indicate whether this intervention was a screen ‘slip-cover’ or entailed more substantial 

removal and reconfigured composition of architectural elements. However a significant 

modernisation scheme that took place in 1994 returned the building to a more historicist 

aesthetic, with the addition of the current prominent Art Deco façade, when the theatre 

reopened as the Cinema 3 Complex.131 The prominent Art Deco frontage comprised 

symmetrical Art Deco elements on either side of a central curved and pleated pediment. The 

decorative elements generate vertical and horizontal hierarchies with unadorned panels and 

panels containing chevrons and glazing.  

 

 

 

 

Figure 4.13: Modifications to Cinema 3, Embassy Theatre. 

 
129 “Paul, J. and Company” in Cyclopedia of New Zealand, 6, 1906, 606.  
130 Whanganui District Council Archives: Plans and Specifications by H. Francis Willis (Christchurch and 

Auckland) & C. Newton Hood, Associated 
131 Bowman and Cable, “Cinema 3; Embassy Theatre,” 
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McGruer’s (built 1912, 1920s) (Figure 4.15) experienced substantial changes in response to 

the 1931 Hawke’s Bay earthquake, and subsequently during 1954.132 The corner portion was 

constructed to house McGruer’s drapers and outfitters in 1912, primarily featuring timber and 

brick masonry construction. A number of additional tenants also occupied the building, 

including Crichton & Newman’s shoe shop, and the Burlington Dining and Tea Rooms. The 

building was extended approximately eight years later and featured a suspended verandah that 

contrasted with the original cast iron verandah. However, major façade alterations took place 

after the 1931 earthquake, resulting in the removal of the balustraded parapets and window 

surrounds.133 The façade was also re-plastered in accordance with Art Deco trends. The Guyton 

Street extension also saw major façade alteration in 1954 and was plastered to match the rest 

of the building. In 1972 Arthur Cornish took over the building and redesigned the shopfronts. 

Between this period and the year 2000, the building changed from an arcade shopping mall 

with nightclub on the upper floor, bookshop, and café.134 Remaining architectural elements 

include the original 1912 and 1920s windows, and cast iron pillars that support the corner 

building verandah.  

 
132 Wendy Pettigrew, “McGruer’s”, Whanganui District Heritage Inventory Accessed February 20, 2019, 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/306.pdf  
133 Pettigrew, “McGruer’s,” 
134 Pettigrew, “McGruer’s”, 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/306.pdf


Behind and Between Façades;  

Complexities in Urban Scale Seismic Risk Mitigation in Whanganui 

229 

 

 

 

Figure 4.14: Modifications to McGruer’s Building.  

 

The Old National Bank (built 1902) features an overall intact upper façade that has lost its 

parapet (Figure 4.16).135 The plans for a brick building for the National Bank were announced 

in June 1902, as the first “permanent” bank building erected in Whanganui.136 The Wanganui 

Herald acknowledged the building as “one of the latest and best additions to Wanganui’s street 

architecture”.137 Historical photography from circa 1902 shows a dominating exposed masonry 

brickwork frontage, consisting of a prominent doorway with pilasters and a triangular 

pediment.138 The lower façade featured a large round arched window, while the upper façade 

 
135 Wendy Pettigrew, “Old National Bank”, Whanganui District Heritage Inventory, accessed February 20, 2019, 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/404.pdf  
136 See: Wendy Pettigrew, “[DRAFT] Old National Bank”, Whanganui District Heritage Inventory, 2. 

(Whanganui District Council Archives) 
137 Wendy Pettigrew, “[DRAFT] Old National Bank”, Whanganui District Heritage Inventory, 2. 
138 See: Whanganui District Council Archives, “44 Wanganui Banks; National Bank,” Photograph 16106. 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/404.pdf
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was capped by a tall gabled parapet featuring circular aperture, above the main signage.139 

Following the moving of the National Bank to Victoria Avenue in 1930, the building housed 

the office of the North British Mercantile Insurance Company, and the Mariette & Company 

wine merchants by 1955. Neil Collins’ company Paints & Wallpapers have occupied the 

building since 1955. In 1970, the building was merged with 68 Ridgeway Street to produce a 

single shop, featuring the addition of a new verandah and shop front.  The parapet partially 

survives. Reports suggest that the upper façade and gable were removed when the bank moved 

to the new Victoria Avenue site. All that now survives of the original façade is the fenestration 

pattern along the upper façade.140 The lower façade has been replaced with a new shopfront, 

with a suspended awning.  

 

Figure 4.15: Modifications to Old National Bank. 

 

This section reveals a highly prevalent trend of façade remodelling from Victorian Classicism 

to Art Deco, usually linked to a change of owner or use. Examples included Dustin’s Building 

and the AMP Society Building where significant changes took place during the late 1930s, 

albeit retaining original patterns of fenestration. Given the date of alteration in the years 

following the Hawke’s Bay earthquake, it is likely that such drastic remodelling arose from a 

desire for new business image, and for avoiding the risk of falling Victorian ornamentation. 

 
139 See: Whanganui District Council Archives, “44 Wanganui Banks; National Bank,” Photograph 16106 and 

“First Building,” Wanganui Herald, July 30, 1973.  
140 Pettigrew, “Old National Bank,” 1-4. 
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Certainly, historic records and photographs acknowledge the removal of falling hazards such 

as balustraded parapets, window surrounds, pediments, and chimneys on McGruer’s Building 

and the Bank of New South Wales.  

An observation relating to these twentieth and twenty-first century design responses, concerns 

the relationship between building use and façade treatment. In most, if not all of the discussed 

examples, previous changes of building use or owner did not necessarily correlate to a specific 

architectural style. In other words, although a change of use or owner prompted a change, there 

is little evidence of a direct relationship to a given architectural style. Art Deco frontages were 

deployed for shops, society buildings, and the multiple functions housed by McGruer’s 

Building. Hence, the so-called ‘purist’ view of the building frontage serving as a reflection of 

building interior use, is challenged. The Cinema 3 (Embassy Theatre) is an interesting case 

whereby the 1950s façade modernisation that signalled change of use from drapery to cinema, 

was significantly altered during the 1990s conservation scheme, and involved the installation 

of the present prominent Art Deco frontage. The building continues to operate as a cinema. 

Other subtle changes included changes from original Victorian recessed shopfronts to flat, 

glazed frontages for goods display. Buildings such as the AMP Society also subsequently 

conformed with Main Street Program’s recommended Art Deco paint palette, as a means of 

generating aesthetic compatibility via uniformity, across the town centre. 

4.3.2 More Recent Seismic Strengthening of Façades 

Exploring examples of completed and proposed seismic strengthening schemes reveals a 

similarly additive history, for two of Whanganui’s most recognisable landmarks: Kitchen’s 

Pharmacy and the Bank of New South Wales (Former). Despite being constructed at almost 

the same time, the buildings demonstrate very different architectural styles, that contribute to 

the Whanganui’s Victoria Avenue streetscape. In a similar manner to the previously discussed 

examples, both buildings feature histories that are characterised by some change of use, and 

consequential external and internal modifications. Despite the relatively grandiose frontages 

suited to civic functions, internal commercial fitouts have been undertaken. The most recently 

undertaken conservation works aimed to restore the overall visual and material integrity of the 

original design, whilst housing varied and contemporary uses.  

A E Kitchen Building (built 1909) has been featured by local and national media as a precedent 

for other structural upgrades currently taking place, through award of the Heritage EQUIP fund 
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(Figure 4.17).141 Of especial importance is the two storey URM Edwardian Baroque façade, 

that required specific strengthening, as the last phase of work. The Kitchen family operated in 

the premises until the 1970s when another chemist, Arcus, moved in, offering continuity of 

use. A restaurant and beauty salon subsequently also occupied portions of the ground floor. 

Like the aforementioned façade alterations, Kitchen’s Building underwent a series of changes, 

from the erection of a new awning in 1953-4, followed by further change to the awning in 1972 

for Arcus the Chemist, and the final reconstruction of the original bull-nose style verandah and 

cast-iron balcony during a conservation project in 1993.142 Preference for conservation of the 

existing historic architectural fabric, evident through the 1993 reinstatements, is consistent with 

the largely concealed parapet restraints and tie mechanisms for securing the ornamental 

columns and balustrade to the façade. While some material may be lost during the installation 

process, there is a respect for the structural, material, and aesthetic values of the façade, in 

contrast with mid-twentieth-century responses to earthquake risk. The building also serves as 

a rare example where the upper façade is original, and retains the upper parapets and central 

roundel. The completed seismic upgrade was awarded a prize in the New  Zealand Commercial 

Project Awards during 2018.143 Kitchen’s Pharmacy represents twenty-first technological 

advances and philosophical approaches, through the sympathetic structural detailing for 

securing and conserving the appearance of the principal street frontage and surviving, original 

upper façade. 

 

 

 

 

 
141 “A E Kitchen Building, Whanganui,” Heritage EQUIP Earthquake Upgrade Incentive Program, accessed 

February 21, 2019,  https://heritageequip.govt.nz/case-studies/ae-kitchen-building-whanganui  
142 Wendy Pettigrew, “Kitchen’s Pharmacy,” Whanganui District Heritage Inventory, accessed February 20, 2019 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/395.pdf  
143 “Restoration of Wanganui’s AE Kitchen Building wins Silver in NZ Commercial Project Awards,” 

Wanganui Chronicle, May 21, 2018, 

https://www.nzherald.co.nz/architecture/news/article.cfm?c_id=122&objectid=12053200 

https://heritageequip.govt.nz/case-studies/ae-kitchen-building-whanganui
http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/395.pdf
https://www.nzherald.co.nz/architecture/news/article.cfm?c_id=122&objectid=12053200
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(a)Kitchen’s Pharmacy Building along Victoria Avenue streetscape. 
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(b) Concealed Structural Framework for Parapet Securing. 

Figure 4.16:  AE Kitchen Building, c. 2019. 

 

The Bank of New South Wales (former) (built 1910) was also featured by the national Heritage 

EQUIP Earthquake Upgrade Incentive Program, as a major upcoming project along 

Whanganui’s main thoroughfare, Victoria Avenue (Figure 4.18).144 Similar to the Kitchen’s 

 
144 “Bank of New South Wales, Whanganui,” Heritage EQUIP Earthquake Upgrade Incentive Program, accessed 

February 21, 2019,  https://heritageequip.govt.nz/funding-your-project/heritage-equip-funding/funded-

projects/bank-new-south-wales-whanganui  

 

https://heritageequip.govt.nz/funding-your-project/heritage-equip-funding/funded-projects/bank-new-south-wales-whanganui
https://heritageequip.govt.nz/funding-your-project/heritage-equip-funding/funded-projects/bank-new-south-wales-whanganui
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Pharmacy Building, the Bank needed extensive structural upgrade to the internal structural 

matrix, as well as addressing the impressive Victorian Classical street frontage. Seismic 

strengthening will include the installation of shear walls, adding new diaphragms, and cross 

bracing.  Significant features of the street elevation include the symmetrical composition 

consisting of a rusticated ground floor, round headed and rectangular windows, scrolled bases, 

keystones, and single Ionic columns topped with a parapet and cornice. Comparison of 

historical photographs reveals that the Bank underwent expansion from a smaller two storey 

building, and is another example of early earthquake risk mitigation through façade alteration, 

whereby the upper pediment, parapets, and chimney were removed, however the remainder of 

the façade has survived. There is likely to have been some minor alteration by façade 

modernisation during the 1970s, with a modification of the entrance, with a new inner doorway 

and replacement glass above the front door. Changes to building layout took place in 1927 (rear 

addition accommodation), 1936 (concrete garage), 1959 (internal alterations for staff 

facilities), 1971-73 (partitions, stairway, removal of fireplaces, doors, windows), 1992 

(demolition of rear facilities), and 2006/07 (internal partitions removed).145  These changes 

reflected changes of use, from banking and accommodation for bank staff to professional office 

space.  

 

Figure 4.17: Modifications to the Bank of New South Wales. 

 
145 “Heritage Inventory 52 Bank of NSW,” Whanganui Heritage Inventory, accessed February 22, 2019, 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/52.pdf 

http://maps.whanganui.govt.nz/Wanganui/Photos/HeritageInventory/52.pdf
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Conclusion  

The principal drivers for this chapter were the lack of scholarly discourse foregrounding the 

intersection of urban conservation and urban public safety priorities, arising from a historic 

URM building stock that is vulnerable to damage from earthquakes. Hence, walking survey, 

archival records, and existing heritage documents inform a historic account featuring the key 

influences on the architectural development and treatment of URM buildings resulting in 

today’s streetscapes. Transition from settlement to town generated a marked increase in the 

number of ornate masonry buildings, superseding the original, humble timber and tin 

antecedents.  Major geological faults such as the Hikurangi Trough contribute to the seismicity 

of the region and have resulted in a series of recorded earthquakes from 1843. Council by-laws 

demanded the use of brick party walls for new construction, and provided further impetus for 

the switch to a masonry building stock.  

Accounts of economic decline and threat of moderate to large earthquakes characterise many 

provincial New Zealand townships, however Whanganui is singled out for implementing a 

proactive approach using the Main Street Program and the community-led Earthquake Prone 

Buildings Community Taskforce. Today, Victoria Avenue is the arterial thoroughfare featuring 

many Whanganui businesses. Conservation interests have accordingly focused along Victoria 

Avenue and the adjacent streetscapes, drawing upon Whanganui’s eclectic collection of 

historic buildings dating to the first three decades of the twentieth century. Studies published 

prior the Canterbury earthquakes identify the risk posed by façades and parapets, and 

specifically recommend treatment to avoid collapse into access ways, for example.  

Examining the origins and trajectory of international urban conservation theory and practice 

presents a canon of established principles. Competing influences of post-war nostalgia and 

desire for urban development, subsequently brought forth contradictory attitudes towards 

historic buildings across the world. International guidelines published by UNESCO and 

ICOMOS frame the significance and key principles of conserving historic streetscapes, while 

individuals have written on the design approach of partial demolition and façadism. The 

practice of replacing or hiding an existing façade behind another, demonstrated through works 

of Palladio, Wren, and Inigo Jones serve as evidence of a historical lineage of design practice 

through to post-modernists like Robert Venturi. Supporters of both ‘realist’ and ‘purist’ views 

are also challenged to consider various aesthetic, material, and contextual compatibilities of 

facadism, while economic arguments are applied with caution, balancing gains from adding 
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more storeys and useable floor space, with the complex technical solutions needed to preserve 

existing façades. While there remains a lack of scholarly discussion on the implications of 

natural disaster within urban conservation literature, relevant shifts of thinking emerge, as 

scholars move from identifying façadist design solutions as a key threat to the integrity of 

historic building fabric, to recognising advantages of façade retention in generating business 

image and economic gain. Hence, this chapter’s focus on the seismic upgrade and conservation 

treatments of URM façades can be seen to constitute further development in the centuries-old 

architectural design approach of privileging principal building frontages. 

Archival study and field research offer insight into both the heritage significance and treatment 

of Whanganui’s streets and building façades. A tabulated summary of significant façade and 

shopfront alterations and reveals that the earliest initiatives entailed widespread removal of 

parapets, cornices, towers, and chimneys. Common reasons for alteration or intervention on 

historic building fabric stemmed from public perception of earthquake risk following the 1931 

Hawke’s Bay earthquake, damage from fire, and changes in building use and owner, that led 

to so-called ‘modernisation’ schemes. The frontages of hotels, clubs, banks, shops, and the Post 

Office underwent significant changes.  

The final section of this chapter undertook a more detailed comparison of the nature and scope 

of façade treatments and alterations for a selection of Whanganui’s prominent historic 

buildings. Over the twentieth century, major and minor façade alterations have been undertaken 

in response to a combination of seismic, economic, and urban conservation priorities. Archival 

photographs, drawings, and newspaper articles display a gamut of processes involving removal 

to re-design, including replacement and more recently, restoration to an earlier appearance. 

Attention to detailing as well as substantial remodelling leaves little doubt as to the enduring 

significance attached to the principal building frontage or façade, for the building owner and 

the public. The Hawke’s Bay earthquake alerted architects, engineers, and community 

members to the threat to urban safety posed by town centre precincts of URM buildings. Nearly 

100 years later, another earthquake sequence has reminded these groups of the same danger. 

Striking is the extent of change over time, so that while it is clear that Whanganui’s main streets 

are dominated by heritage buildings, most in fact bear little resemblance to their appearance at 

the time they were first built. They are living buildings, and they tell of a life of change. While 

the local URM building stock is more varied than at the time of original construction, the 

lessons from previous undertakings can be heeded for more informed conservation decision-

making.  



 

 

Chapter 5: Classical Temples and Industrial Stores: Survey Analysis of 

Historic Unreinforced Masonry (URM) Precincts to Inform Urban Seismic 

Risk Mitigation  

 

Chapter 5 was published as the following journal article (please see below), in response to a 

call for innovative studies undertaking urban seismic risk mitigation, from the International 

Journal of Architectural Heritage (IJAH). The article documents and analyses the use of 

Geographic Information Systems (GIS) three-dimensional representation technologies across 

the historic Oamaru, Winton, and Invercargill URM precincts in New Zealand.  

 

Stacy Vallis, Francisco Gálvez, Moustafa Swidan, Caroline Orchiston and Jason Ingham. 

“Classical Temples and Industrial Stores: Survey Analysis of Historic Unreinforced Masonry 

(URM) Precincts to Inform Urban Seismic Risk Mitigation,” International Journal of 

Architectural Heritage 12, 7-8 (2018): 1276-1296, doi:10.1080/15583058.2018.1503372’ 

 

The case study precincts comprising of the Oamaru Historic Area, the Winton Historic Area, 

and Invercargill’s Historic Areas are situated within the Otago and Southland regions of New 

Zealand (Figure 5.1a) and present a rich and varied sample of New Zealand’s historic URM 

building stock. Local patterns of socio-historic development are reflected by the respective 

architectural identities of these regions and present specific challenges for the retention of their 

URM buildings.  The three chosen historic area precincts face seismic hazard posed by the 

Alpine Fault (Figure 5.1b and 5.1c). The reported study focused on specific architectural and 

urban characteristics by using a range of data-collection and data-management technologies. 

This study was undertaken following two major New Zealand earthquake sequences. First, the 

Canterbury earthquake sequence of 2010-2011 (Mw 7.1 Darfield earthquake and Mw 6.3 

Christchurch earthquake) highlighted the risk posed by the common, historic URM building 

typology to both building occupants and nearby pedestrians.1 More recently, the Mw 7.8 

Kaikōura earthquake that occurred in November 2016 served as a successor to a series of strong 

 
1 L. Moon, D. Dizhur, I. Senaldi, H. Derakhshan, M. Griffith, G. Magenes, and J.M. Ingham, "The Demise of the 

URM Building Stock in Christchurch During the 2010–2011 Canterbury Earthquake Sequence," Earthquake 

Spectra 30, 1 (2014), 253-276, 

https://www.researchgate.net/profile/M_Griffith2/publication/269519605_The_Demise_of_the_URM_Building

_Stock_in_Christchurch_during_the_2010-

2011_Canterbury_Earthquake_Sequence/links/54b5ffa20cf26833efd346a9/The-Demise-of-the-URM-Building-

Stock-in-Christchurch-during-the-2010-2011-Canterbury-Earthquake-Sequence.pdf 

https://www.researchgate.net/profile/M_Griffith2/publication/269519605_The_Demise_of_the_URM_Building_Stock_in_Christchurch_during_the_2010-2011_Canterbury_Earthquake_Sequence/links/54b5ffa20cf26833efd346a9/The-Demise-of-the-URM-Building-Stock-in-Christchurch-during-the-2010-2011-Canterbury-Earthquake-Sequence.pdf
https://www.researchgate.net/profile/M_Griffith2/publication/269519605_The_Demise_of_the_URM_Building_Stock_in_Christchurch_during_the_2010-2011_Canterbury_Earthquake_Sequence/links/54b5ffa20cf26833efd346a9/The-Demise-of-the-URM-Building-Stock-in-Christchurch-during-the-2010-2011-Canterbury-Earthquake-Sequence.pdf
https://www.researchgate.net/profile/M_Griffith2/publication/269519605_The_Demise_of_the_URM_Building_Stock_in_Christchurch_during_the_2010-2011_Canterbury_Earthquake_Sequence/links/54b5ffa20cf26833efd346a9/The-Demise-of-the-URM-Building-Stock-in-Christchurch-during-the-2010-2011-Canterbury-Earthquake-Sequence.pdf
https://www.researchgate.net/profile/M_Griffith2/publication/269519605_The_Demise_of_the_URM_Building_Stock_in_Christchurch_during_the_2010-2011_Canterbury_Earthquake_Sequence/links/54b5ffa20cf26833efd346a9/The-Demise-of-the-URM-Building-Stock-in-Christchurch-during-the-2010-2011-Canterbury-Earthquake-Sequence.pdf
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earthquakes dating back to the mid-nineteenth century that have been experienced by the upper 

South Island.2 

Local and national seismic risk management and the need for seismic retrofitting schemes to 

be implemented within earthquake vulnerable buildings were recently redefined in New 

Zealand. The ‘Building (Earthquake-prone Buildings) Amendment Act 2016’ (hereafter 

referred to as the ‘Building Act’) came into effect on 1 July 2017, bringing with it various 

changes to national and local policies governing the risk management of all earthquake-prone 

buildings.3 Of especial relevance to this study are the designations of low, medium and high 

risk seismic zones across New Zealand (Figure 5.1d), along with prioritisation of local 

buildings depending on the results of upcoming and ongoing seismic assessment. 

Implementing specific timeframes for completing seismic assessment and strengthening works 

has widespread ramifications for building owners and occupiers, territorial authorities, and 

designers such as engineers and architects.  

 

 

5.1a: Locations of Otago and Southland regions in relation to New Zealand’s Alpine Fault. 

 

 
2 D. Dizhur, M Giaretton, and J M Ingham, "Performance of Early Masonry, Cob and Concrete Buildings in the 

14 November 2016 Kaikoura Earthquake," Bulletin of the New Zealand Society for Earthquake Engineering 50, 

2 (2017), 194-205.  
3 Ministry of Business Innovation and Employment, "Managing Earthquake-Prone Buildings" (2017). accessed 

July 3, 2017, https://www.building.govt.nz/managing-buildings/managing-earthquake-prone-buildings/ 

https://www.building.govt.nz/managing-buildings/managing-earthquake-prone-buildings/
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5.1b: New Zealand earthquakes greater than magnitude 4, 1987-2017. 

 

 

 

5.1c: Seismicity of lower South Island and proximity to case study historic areas in 

 Oamaru, Winton, and Invercargill. 
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5.1d: Seismic risk areas in New Zealand MBIE (2016). 

 

Figure 5.1: New Zealand Seismicity (Data extracted from quakesearch.geonet.co.nz). 

 

 

Varying geographic and seismic risk zones results in differing policies for heritage impact 

management across New Zealand, evident across the case study historic precincts of Oamaru, 

Invercargill and Winton. The path to completion of seismic strengthening involves using 

updated methodologies of vulnerability assessment and the identification of earthquake-prone 

buildings by local councils and engineers. Selection of retrofit solutions by building owners 

and engineers or architects for example, will be undertaken with respect to the territorial 
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authority regulations or recommendations based on local or national listing as a designated 

‘historic area’. 

 

Comparison of the architectural composition of the Oamaru, Winton, and Invercargill 

precincts, in conjunction with the relevant heritage management, urban planning, and seismic 

risk management controls, offered insight into the primary factors that underpin the design, 

selection, and implementation of future mitigation solutions. Post-site survey analysis revealed 

variation in the prevalent historic architectural and urban planning trends. Therefore, the 

precincts of Oamaru, Winton, and Invercargill offered lessons in identifying the benefits and 

challenges of urban-scale surveys of historic areas, along with opportunities for the 

development of a research framework for future undertakings. 

 

The subject of urban scale seismic risk assessment and retrofit of historical centres has received 

attention across the international research context in recent years. Broad-scope literature review 

revealed the predominance of two overarching themes or applications of this approach, 

including heritage-led urban revitalisation and urban/provincial natural hazard risk 

management. Heritage conservation through structural upgrading may form one part of a wider 

overall economic revitalisation scheme for historic centres, as demonstrated by a range of 

international initiatives such as Main Street Approach (North America)4, Regeneration through 

Heritage (United Kingdom),5 Main Street and Precinct Enhancement (Australia),6 and 

UNESCO’s Historic Urban Landscape (HUL) through the city of Liverpool.7 An initial step 

towards achieving heritage-led urban revitalisation may lie in undertaking the specific task of 

urban-scale heritage and seismic assessment. Urban-scale seismic assessment has been 

traversed within the European research context and encompasses data-collection 

methodologies for individual buildings and town centres, with the objective of generating 

 
4 K. Smith, and National Trust for Historic Preservation, Revitalizing Downtown: Professional's Guide to the 

Main Street Approach (Washington, D.C.: National Main Street Centre of the National Trust for Historic 

Preservation, 2000) 
5 F. Taggart, S. Thorpe, L. Wilson, and Prince's Regeneration Trust, The Regeneration through Heritage 

Handbook: How to Use a Redundant Historic Building as a Catalyst for Change in Your Community (Chichester, 

West Sussex, England: Phillimore, The Prince’s Regeneration Trust, 2006) 
6 E. Vines, Streetwise : A Practical Guide for the Revitalisation of Commercial Heritage Precincts and  

Traditional Main Streets in Australian Cities & Towns in ed. National Trust of Australia (Norwood, South 

Australia: National Trust of Australia, Peacock Publications, 1996) 
7 Dennis Rodwell, "Urban Regeneration and the Management of Change: Liverpool and the Historic Urban 

Landscape," Journal of Architectural Conservation 14, 2 (2008), 83-106, doi:10.1080/13556207.2008.10785025. 
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heritage conservation guidelines for such centres.8 Specific focus on assessing aggregates or 

interconnected clusters of masonry buildings has been explored by considering the 

conservation state and wall morphology conditions of shared masonry walls, compiled as 

datasets as reference for future conservation works.9 The reported study called for similar 

datasets featuring both individual building characteristics within whole urban blocks and was 

therefore undertaken using a range of survey methodologies. One approach was the use of 

Unmanned Aerial Vehicle (UAV)/drone technology, in addition to walking building 

inspection, discussed below.  

 

5.1 Research Methodology 

 

The research methodology used for this study consisted of three stages of pre-site research, 

onsite visual surveys, and post-site data processing. These phases culminated in a qualitative 

comparative analysis of the selected Historic Area precincts, aided by the use of various survey 

methodologies for large-scale data collection, from the perspective of heritage conservation via 

seismic risk mitigation. Therefore, the study highlights both relevant heritage, urban planning 

and seismic risk management controls, and relevant architectural and urban characteristics that 

constitute the historic precincts, via onsite documentation. A key objective was to compare 

these factors across all three precincts, in order to understand the context of present and future 

decision-making for seismic risk mitigation. It is noted that detailed examination of specific 

 
8 See: Giuffrè, A. Seismic Safety and Strengthening of Historical Buildings and Urban Fabrics. In Proceedings of 

the 10th World Conference on Earthquake Engineering, Binda, L, L Gambarotta, S Lagomarsino, and C Modena. 

1999. "A Multilevel Approach to the Damage Assessment and Seismic Improvement of Masonry Buildings in 

Italy." Seismic damage to masonry buildings. Balkema, Rotterdam:170-195, Binda, L. 2004. The Importance of 

Investigation for the Diagnosis of Historic Buildings: Application at Different Scales (Centers and Single 

Buildings). In Proc. IV International Conference on Structural Analysis on Historical Constructions (SAHC), 

Carocci, C F. 2001. "Guidelines for the Safety and Preservation of Historical Centres in Seismic Areas." Historical 

constructions. University of Minhi, Guimaraes:145-165, Carocci, C F. 2012. "Small Centres Damaged by 2009 

L’aquila Earthquake: On Site Analyses of Historical Masonry Aggregates." Bulletin of earthquake engineering 

10 (1):45-71. 
9 L.F. Ramos and P.B. Lourenço, "Modeling and Vulnerability of Historical City Centers in Seismic  

Areas: A Case Study in Lisbon," Engineering Structures 26, 9 (2004), 1295-1310, 

doi:10.1016/j.engstruct.2004.04.008, R.H. Vicente, Rodrigues, H. Varum, and J.A.R. Mendes da Silva, 

"Evaluation of Strengthening Techniques of Traditional Masonry Buildings: Case Study of a Four-Building 

Aggregate," Journal of Performance of Constructed Facilities 25, 3 (2010), 202-216, doi:10.1061/ 

(ASCE)CF.1943-5509.0000164, A. Formisano, FM Mazzolani, G Florio, and R Landolfo, 

A Quick Methodology for Seismic Vulnerability Assessment of Historical Masonry Aggregates. In COST 

ACTION C, F. Da Porto, M Munari, Prota, and C Modena, "Analysis and Repair of Clustered Buildings:  

Case Study of a Block in the Historic City Centre of L’aquila (Central Italy),” Construction and Building 

Materials 38, 1221-1237, doi:10.1016/j.conbuildmat.2012.09.108. 
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retrofitting solutions constitutes the next phase of the wider project, but lies outside the scope 

of the reported study. 

 

5.2 Historic Architectural Significance of Southland and Otago 

 

A literature review was undertaken to understand the socio-historical context of the chosen 

historic precincts prior to conducting onsite visual surveys using various data-collection 

technologies. Existing literature in the form of academic surveys of New Zealand architecture, 

heritage assessment reports or district plans published by local and national authorities, and 

engineering research reveal recurring themes shared by the three selected URM precincts. 

Therefore, existing literature assisted in the identification of significant architectural and urban 

characteristics embodied by each precinct along with insight into the historical development of 

the Otago and Southland regions, and highlighted inconsistencies or gaps in the knowledge 

pertaining to the existing building stock that required verification via onsite survey.  

 

Studies of local architectural history, such as the account provided by historian John Stacpoole, 

suggest that New Zealand’s “street facades of the decades at the turn of the century are living 

museums of European culture, exuberant and eclectic, casting aside any earlier notions of 

simplicity to create strident effects of instant sophistication. Colonial functionalism, spiritually 

unsatisfactory in a remote country, was no longer felt to be sufficient”.10 Peter Shaw supports 

this view, by pointing out that the turn of the century saw a solid consolidation and employment 

of European-derived architectural styles within New Zealand’s colonial context.11 

Governments, banks and commercial organisations substantially invested in producing 

impressive architectural monuments reflecting recovery from a long depression dating from 

1879 (Figure 5.2a,b,c).12 Adaptations of international architectural influences were 

determined by economic situation, more so than by local climate or geography.13 Nevertheless, 

the historic source and supply of various durable building stones such as Canterbury Halswell 

stone, Dunedin bluestone, Port Chalmers breccia, Central Otago schist, and the characteristic 

 
10 John Stacpoole, and Peter Beaven, New Zealand Art; Architecture 1820-1970 (Wellington: A.H. & A.W. Reed, 

1972) 41. 
11 Peter Shaw, A History of New Zealand Architecture, ed. Robin Morrison and Paul McCredie (3rd ed. Auckland, 

N.Z.: Hodder Moa Beckett) 
12 Shaw, A History of New Zealand Architecture, 42. 
13 Stacpoole, Architecture 1820-1970, 42. 
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Oamaru limestone has been traced, whereas discussion of material properties lies outside the 

scope of the study.14   

 

A review of national and local government heritage assessment reports revealed insights into 

the designation and potential seismic risk management of the three case study precincts 

(Figures 5.2 and 5.3). The Oamaru Historic Area (Heritage New Zealand List Number 7064) 

and the Winton Great North Road Historic Area (Heritage New Zealand List Number 7527) 

feature precincts recognised by the national heritage conservation organisation, Heritage New 

Zealand (Figure 5.3a, b).15 In contrast, Invercargill is characterised by small groups of multiple 

buildings that are designated as ‘historic areas’ by the local territorial authority, Invercargill 

City Council (Figure 5.3c).16 A nationally defined ‘historic area’ such as those in Oamaru or 

Winton includes “groups of related historic places such as a geographical area with a number 

of properties or sites, a heritage precinct or a historical and cultural area” whereas Invercargill 

City Council does not offer a specific definition of its ‘historic areas’, although the assessment 

criteria for designation are based on those advocated within the Heritage New Zealand 

Pouwhere Taonga Act 2014.17 All three precincts host individual buildings that are listed as 

heritage items on the national Heritage New Zealand List and/or on the local territorial 

authority heritage inventories.  If listed with Heritage New Zealand, properties may be 

classified as ‘Category 1’ (“historic places are of special or outstanding historical or cultural 

significance or value”) or ‘Category 2’ (“historic places are of historical or cultural significance 

or value”).  

 

 
14 Introduction in Frances Porter and New Zealand Historic Places Trust, Historic Buildings of New Zealand: 

South Island (Auckland: Methuen, New Zealand, 1983), 9. 
15 Heritage New Zealand. 2017. "Oamaru Historic Area." Accessed 10/07/2017 2017. Available from 

http://www.heritage.org.nz/the-list/details/7064 
16 Origin Consultants, “Invercargill City: Central City Area, Heritage Buildings Re-Assessment 2016,” (Dunedin: 

Origin Consultants) 
17 See: Heritage New Zealand, "Oamaru Historic Area," accessed July 10, 2017 https://www.heritage.org.nz/the-

list/details/7064 New Zealand Government, “Heritage New Zealand Pouwhere Taonga Act. New Zealand: 

Parliamentary Counsel Office,” 2014. 

http://www.heritage.org.nz/the-list/details/7064
https://www.heritage.org.nz/the-list/details/7064
https://www.heritage.org.nz/the-list/details/7064
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5.2a: Intersection of Harbour and Tyne Streets, Oamaru. 

 

 

5.2b: Winton, Great North Road circa 1905. 
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5.2c: Tay Street, Invercargill. 

 

Figure 5.2: Oamaru, Winton, and Invercargill Streetscapes. 

 

The aforementioned heritage assessment reports and territorial authority District Plan 

documents also collectively reveal specific heritage and urban planning controls, which have 

an impact on the implementation of seismic risk mitigation.  Modifications to historic URM 

building fabric, and the result of these alterations on the historic streetscapes, may in part be 

determined by the scope of permitted change. The degree and type of permitted change derives 

from local or national heritage listings and the density of listed historic structures along a given 

streetscape (Figure 5.3a,b,c), as highlighted within the Waitaki District Plan rules and Oamaru 

Central Area Design Guidelines, for example.18 No statutory protection against changes or even 

demolition is offered to buildings unless they are listed in local authority District Plan heritage 

inventories.19  Local listings generally reflect Heritage New Zealand recognition. However, the 

application of such policies to the specific heritage conservation objective of seismic 

strengthening lies outside the scope of the documents. For these reasons, the spatial 

composition of the designated historic areas warranted closer onsite examination, in order to 

better understand possible impacts of structural intervention to townscape heritage value.  

 
18 Waitaki District Council, “Waitaki District Plan (the District Plan) In Part III: District Plan Rules, Oamaru 

Central Area Design Guidelines,” (Oamaru: Waitaki District Council), accessed September 17, 2019,  

https://www.waitaki.govt.nz/our-services/planning-and-resource-

consents/districtplan/Documents/DP_guidelines/Oamaru%20Central%20Area%20Design%20Guidelines.pdf 
19Parliamenary Counsel Office,“Resource Management Act 1991. No 69. 22 July 1999,” accessed October 15, 

2017, http://www.legislation.govt.nz/act/public/1991/0069/latest/whole.html 

 

https://www.waitaki.govt.nz/our-services/planning-and-resource-consents/districtplan/Documents/DP_guidelines/Oamaru%20Central%20Area%20Design%20Guidelines.pdf
https://www.waitaki.govt.nz/our-services/planning-and-resource-consents/districtplan/Documents/DP_guidelines/Oamaru%20Central%20Area%20Design%20Guidelines.pdf
http://www.legislation.govt.nz/act/public/1991/0069/latest/whole.html
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5.3a: The “Oamaru Historic Area.” 

 

 

5.3b: The “Winton Great North Road Historic Area.” 
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Figure 5.3: Spatial Boundaries of Selected Historic URM Precincts. 

 

It is interesting to consider the ever-evolving management policies across the selected 

precincts. Two examples include the Oamaru Historic Area and Invercargill Historic Areas. 

The former recently underwent expansion from the Oamaru Whitestone Civic Trust’s Victorian 

Precinct, which originally consisted of only sixteen Trust-owned historic buildings, to now 

encompassing the arterial Thames Street route for its assortment of significant buildings, 

interspersed with some newer structures (Figure 5.3a, Figure 5.4a).20 The Invercargill City 

Council has proposed the expansion of Invercargill’s historic areas from the Tay and Dee Street 

Historic Areas to include small clusters of buildings along Esk and Kelvin Streets (Figure 

5.3c). Such changes reflect a shift in attitude towards the different types of structures 

comprising such precincts. Appreciation or protection of the more modest commercial 

buildings that line New Zealand’s provincial and urban centres is becoming increasingly 

important, in addition to other grandiose and closely spaced historic structures.  

 

 
20 H. Bauchop, “New Zealand Heritage List/Rarangi Korero- Review Report for a Historic Area; Oamaru Historic 

Area, Oamaru (List No. 7064),” (Heritage New Zealand Pouhere Taonga, 2014), 3. 

 

 

5.3c: The Existing “Invercargill Historic Areas.”  
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Reviewing heritage assessment reports highlighted varying scales of the aforementioned 

precincts. The Oamaru Historic Area covers the Central Business District across approximately 

six urban blocks, in contrast to the Winton Great North Road Historic Area, which stretches 

only across four blocks (Figure 5.3a,b). However, the Invercargill Historic Areas consist of 

various building groups dispersed along the main Tay and Dee Streets (Figure 5.3c). The 

concentration of listed historic structures also offers clues to distinct patterns of historic urban 

development, warranting further research. Whilst the Oamaru Historic Area features a dense 

concentration of nationally listed structures evident on both sides of the Thames, Harbour and 

Tyne streetscapes, Winton’s Great North Road Historic Area is confined to one side of the 

Great North Road thoroughfare (Figure 5.3a, b). As such, the highly gridded urban plan of 

Invercargill contrasts with the more organic patterns of development along the arterial Thames 

Street (Oamaru) and Great North Road (Winton) thoroughfares which also contributes to the 

dense clustering of the latter two precincts and the consequential structural behaviour during 

an earthquake (Figure 5.3a,b,c).  

 

 

Specific thematic identification of cultural heritage value of the Oamaru, Winton and 

Invercargill townships was identified within heritage assessment reports produced by territorial 

authorities and Heritage New Zealand. Categories of historic significance, architectural design, 

technology and representativeness comprise the key themes for analysis and the design and 

 

5.4a:  Oamaru 

 

5.4b:  Invercargill 

 

Figure 5.4:  Interspersed and new building stock. 
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implementation of seismic retrofitting solutions.21 Significance is generally attributed to 

agricultural or farming origins and is reflected by the respective historic URM building stocks. 

Strategic geographic locations, geological endowments of workable building materials, and the 

associated patterns of community development resulted in distinctive architectural identities 

(Figure 5.5). For example, the location of Winton is approximately thirty-two kilometres north 

of Invercargill, resulting in its development as the largest service town in Central Southland 

due to servicing of the sawmilling supply route.22 Conversely, Oamaru’s distinct architectural 

assemblage is due to its locally sourced limestone, proficient designers and agricultural 

prosperity. 23 

 

 

5.5a: Ornamental street frontages with irregularity of floor level. 

 

5.5b: Variation in building scale and use of Oamaru limestone, Harbour Street Warehouse buildings 

Figure 5.5: Showcasing the architectural manifestation of Oamaru’s prosperity and development. 

 

 
21 Heritage New Zealand, "Sustainable Management of Historic Heritage Guidance Information Sheet 2," (2007), 

accessed June 19, 2017, http://www.heritage.org.nz/resources/sustainable-management-guides 
22 Heritage New Zealand, "Winton Great North Road Historic Area," (2003), accessed July 3, 2017, 

http://www.heritage.org.nz/the-list/details/7527.  
23 Heritage New Zealand, "Oamaru Historic Area," (2017), accessed July 10, 2017, 

http://www.heritage.org.nz/the-list/details/7064 

http://www.heritage.org.nz/resources/sustainable-management-guides
http://www.heritage.org.nz/the-list/details/7527
http://www.heritage.org.nz/the-list/details/7064
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Another factor contributing to historic significance is the prevalence of a few historic 

architectural firms, responsible for designing significant portions of the associated townships. 

The Oamaru Historic Area’s assortment of substantial masonry commercial, agricultural, and 

industrial structures designed in the Victorian Classical style can claim an architectural lineage 

to the partnership of Forrester & Lemon, later adopted by Forrester’s son to form the practice 

of Forrester & Steenson.24 Further architectural significance can be found in the adaptation of 

this style to the colonial context, displayed via the smaller scale and reduced detailing, as 

compared with European counterparts. Paralleling the burgeoning Oamaru township, the 

development of Invercargill also took place over the 1870s and 1880s, with the firm of 

F.W. Burwell (1846-1915) responsible for the prominent design within Dee Street and the 

Crescent, featuring two/three storey high Renaissance Revival buildings (Figure 5.6).25 

Moreover, it is significant that Burwell, along with Invercargill’s three primary architectural 

firms, are represented within the Winton Street Historic Area, including E.R. Wilson (1871-

1941), C.J. Broderick (1867-1946), and E.H. Smith.26  One may argue that despite the often 

small scale or sometimes humble restrained architectural design, the significance of the three 

URM historic areas is derived from the collective value as a cohesive group, designed by a 

single firm.  

 

 

Figure 5.6: The Crescent, Invercargill, New Zealand. 

 
24 Bauchop, “New Zealand Heritage List/Rarangi Korero- Review Report for a Historic Area; Oamaru Historic 

Area,” 4-18. 
25 Origin Consultants, “Invercargill City,” 
26 Heritage New Zealand, "Winton Great North Road Historic Area," (2003), accessed July 3, 2017, 

http://www.heritage.org.nz/the list/details/7527. 

http://www.heritage.org.nz/the%20list/details/7527
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On the subject of representativeness, the streetscapes of Winton and Oamaru (Figure 5.3a,b) 

illustrate a nationwide trend as both towns saw an architectural transition from timber to 

masonry during the early years of the twentieth century, partly due to the threat posed by fire 

and the wealth acquired from farming and other industrial activity. Nevertheless, it is in the 

diversity of stone versus brick masonry deployment that significant qualities lie for 

consideration and retention during the risk mitigation decision-making process. The visual 

cohesion and sense of grandiosity achieved by the gleaming Oamaru limestone within the 

central township is without parallel in New Zealand. However, historic legislation also posed 

specific influences on architectural design such as building form and internal spatial layout. A 

prime example is the 1881 Licensing Act and associated community concerns. For example, 

the Licensing Act required hotel buildings to have six rooms for accommodation, 

billiards/family rooms, various means of fire egress, conveniences and stabling.27 As such, 

Winton displayed an infrastructure typical of other staging post towns and included buildings 

such as the Railway Hotel (opened 1861)(Figure 5.7) along with the Commercial Hotel 

(opened 1870) and the Winton Hotel (opened 1876), all still in operation, though in different 

buildings.28  

 

 

Figure 5.7: Photogrammetric Elevations of Great North Rd. Winton,   

illustrating the Railway Hotel (now a tavern). 

Complementing the heritage assessments, the significance of the respective historic 

construction technologies has been recently examined within the scientific and engineering 

research contexts. Giaretton extracted structural mortar and natural stone samples from New 

Zealand’s extant 670 stone URM buildings.29 The relationship between factors such as 

extraction site location, crystal grain size and mineral composition, and the resultant 

 
27 Heritage New Zealand, "Winton Great North Road Historic Area," (2003), accessed July 3, 2017, 

http://www.heritage.org.nz/the list/details/7527. 
28 Heritage New Zealand, "Winton Great North Road Historic Area,"   
29 M. Giaretton, D. Dizhur, F da Porto, and J M Ingham. “Constituent Material Properties of New Zealand 

Unreinforced Stone Masonry Buildings,” Journal of Building Engineering 4, (2015), 75-85, DOI: 

10.1016/j.jobe.2015.08.005 

http://www.heritage.org.nz/the%20list/details/7527
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compressive strength, was examined in order to determine the likely behaviour and 

performance during earthquakes.30 Oamaru’s quarried limestone buildings can be dated to a 

period of nearly one hundred years between 1860-1950, and as such these buildings illustrate 

the material’s versatility as executed across a range of architectural styles and eras (Figure 

5.8). The surviving building stock offers evidence of historical stone construction technologies, 

in addition to the use of modern heritage conservation practices or the integration of structural 

upgrading systems. Despite the fact that most towns such as Winton or Invercargill would have 

their own brickworks from the late 1860s onwards, there appears to be a scarcity of literature 

exploring the exact source or supply of these bricks.31 

 

 

 

Figure 5.8: 2017 view of Oamaru’s Parkside Quarries Limited. 

Recurring themes that are evident across the three selected case study precincts of Oamaru, 

Winton, and Invercargill derive from the historical adaptation of popular European 

architectural styles to the Antipodean context. This colonial design philosophy manifested 

itself in historical construction characteristics such as densely concentrated urban blocks, 

common motifs/types of Victorian Classical architectural ornamentation, and predominant 

two/three storey building scale that may result in specific seismic behaviours during an 

earthquake. Across all three precincts such characteristics are recognised by local and national 

authorities, with this recognition being reflective of their significance in embodying the 

 
30 Giaretton, Dizhur, F da porto, and Ingham. Constituent Material Properties of New Zealand Unreinforced Stone 

Masonry Buildings, 16-17. 
31 Porter, Historic Buildings of New Zealand: South Island, 
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development of a New Zealand architectural identity from early colonial origins. Despite the 

fact that architectural studies have been previously undertaken to varying degrees, the threat 

posed by a possible Alpine Fault rupture suggested the need for renewed examination, 

specifically from the perspective of heritage conservation via seismic risk mitigation. A key 

aim of the reported literature review was to highlight the overall historic significance of these 

regions, in conjunction with specific factors or spread peculiarities potentially contributing to 

seismic vulnerability and the eventual adoption of mitigation measures.  

 

5.3 Case Study Surveys 

 

The Alpine Fault extends for more than 500 km from the Puysegur Trench, located within the 

south-western corner of the South Island until it branches into a group of faults north of Arthur's 

Pass (Figure 5.1).32 The Alpine Fault is a source of major earthquakes of moment magnitude 

larger than eight and recurring intervals ranging between 100 and 280 years, with the most 

recent earthquake having occurred in 1717.33 Today, a major earthquake occurring along the 

Alpine Fault is a plausible scenario. Attention is also being paid to the Waitaki Fault system 

that includes the Waitaki, Waitangi, Dryburgh, Clarkesfield, Stonewall and Fern Gully faults 

for example, that have active traces and present the possibility of generating seismic activity 

as close as twenty kilometres from Oamaru.34 The three townships of Oamaru, Winton, and 

Invercargill face the risk of seismic activity as a result of their geographical location with 

respect to the Alpine Fault (Figure 5.1a).  Urban-scale seismic assessment of historical centres 

ideally requires detailed datasets to address combined interests in building damage, debris, and 

cordoning, along with the impact on building occupants and longer-term effects on trade and 

tourism.35 In an effort to obtain such information, the aforementioned townships were recorded 

via drone and geocoded photography, prior to producing three dimensional representations for 

post-site analysis. 

 
32 J. Zachariasen, K. Berryman, R. Langridge, C. Prentice, M. Rymer, M. Stirling, and P. Villamor, "Timing of 

Late Holocene Surface Rupture of the Wairau Fault, Marlborough, New Zealand," New Zealand Journal of 

Geology and Geophysics 49, 1 (2006), 159-174, doi:10.1080/00288306.2006.9515156. 
33 A. Wells, M.D. Yettong, R.P. Duncan, and G.H. Stewart, “Prehistoric Dates of the Most Recent Alpine Fault 

Earthquakes,” New Zealand Geology 27, 11 (1999), 995-998, doi:10.1130/0091-7613 

(1999)027<0995:PDOTMR>2.3.CO;2.  
34 M. Forsyth (compiler), Geology of the Waitaki Area. Lower Hutt, New Zealand: Institute of Geological and 

Nuclear Sciences Limited, 
35 D.M. Boştenaru, I. Armas, and A. Goretti, Earthquake Hazard Impact and Urban Planning (Dordrecht: 

Springer, 2014) 
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5.3.1 Unmanned Aerial Vehicle (UAV) Operation Preparation 

Emerging data collection technologies such as the use of Unmanned Aerial Vehicles (UAV) 

assist surveyors in gathering data within a short period of time.36 The reported study featured 

the use of a drone DJI Phantom 3 with a stabilized 4K camera for recording the historical 

centres of Oamaru and Winton. UAV flights are often subjected to various restrictions such as 

to avoid air traffic zones (Figure 5.9).37 Consequently, the Invercargill Historic Areas were not 

documented via drone due to proximity to Invercargill Airport and requirements imposed by 

civil aviation authorities. In addition, land owners permissions are needed to operate within 

private properties and some public spaces.38 The Oamaru Historic Area also imposed a 

limitation to the height of flights which is reflected in the missing information from the top of 

the buildings and behind the front elevations. Additionally, cars, people or vegetation are 

natural barriers that represent obstacles which will result in missing information. Hence the 

restrictions to the aerial space where the UAV can operate result in limitations to the scope of 

collected information (Figure 5.9).  

Prior to the UAV operation, the flightpath was strategically planned to cover all angles around 

the buildings for successful image processing, and to account for other related restrictions 

affecting flying time. These limitations include battery life that may be insufficient to cover 

large-scale areas within a single operation. Pre-programming the flightpath using the autopilot 

option guarantees a successful flight if the proposed site is sufficiently known in advance, but 

unfortunately a lack of knowledge of possible obstacles along the intended flight path meant 

that it was necessary to manually control the UAV for the selected case study precincts. Wind 

speed poses another factor for consideration when conducting drone flights. Nevertheless, the 

dataset captured by the UAV was used to build photogrammetric models of the building stock 

and offered valuable information to the precinct assessment. A combination of UAV and 

photogrammetry offers a non-invasive, inexpensive and efficient way to obtain a large amount 

of detailed information. 

 
36 See: L. Saganeiti, F.Amato, M. Potleca, G. Nolè, M. Vona, and B. Murgante, "Change Detection and 

Classification of Seismic Damage with Lidar and Radar Surveys in Supporting Emergency Planning. The Case of 

Amatrice," Computational Sciences and its Applications, 10407:722-731, A. Saffarzadeh, T. Shimaoka, H. 

Nakayama, T. Hanashima, K. Yamaguchi, and K. Manabe, "Tasks and Problems Involved in the Handling of 

Disaster Waste Upon April 2016 Kumamoto Earthquake, Japan," Natural Hazards 89 (2017), 1-18.  
37 C. Guillot, "Can Pilotless Planes Soar over Safety, Privacy and Regulatory Barriers?" accessed September 15, 

2017,  http://businessresearcher.sagepub.com/sbr-1775-98070-2712846/20160118/commercial-drones 
38 CAA, “Civil Aviation Rules; Gyrogliders and Parasails, Unmanned Aircraft (Including Balloons), Kites, and 

Rockets-Operation Rules. In Part 101,” ed. Civil Aviation Authority of New Zealand: Civil Aviation Authority 

of New Zealand (Wellington: New Zealand) 

http://businessresearcher.sagepub.com/sbr-1775-98070-2712846/20160118/commercial-drones
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Figure 5.9: Drone Use for Site Surveys in Oamaru, Winton and Invercargill.  

5.3.2 Onsite Documentation 

As Geographic Information System (GIS) documentation or existing building inventories were 

not consistently accurate or publicly accessible for some townships, the information gained 

from published reports required further verification using on-site visual surveys. It is noted that 

many local authorities or councils are in the process of compiling or updating existing building 

inventories, as a result of the updated mandates presented by the Building Act.39 The visual 

surveys assisted in verifying the data gained from existing reports. The selected technologies 

supported the three stages of the study research, from pre-site literature review, through onsite 

surveys and post-site processing, in order to help inform further multidisciplinary analysis. 

Post-site processing involved production of photogrammetric models and also utilised mapping 

software (Maptitude GIS and Mapping Software). 

The processes of data-collection and analysis were derived from the best-practice principles 

advocated by the ICOMOS New Zealand Charter.40 Understanding and conserving cultural 

heritage value may be achieved by systematic documentation, physical investigation, and 

recording of the historic place, avoiding invasive investigation or disturbance to historic fabric 

as far as is possible.  The Charter suggests that data for documentation may concern history, 

 
39 Ministry of Business Innovation and Employment, "Managing Earthquake-Prone Buildings," (2017), accessed 

July 3, 2017, https://www.building.govt.nz/managing-buildings/managing-earthquake-prone-buildings/.  
40 ICOMOS New Zealand, “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage 

Value,” (New Zealand: ICOMOS New Zealand, 2010), 1-3. 

https://www.building.govt.nz/managing-buildings/managing-earthquake-prone-buildings/
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building fabric, physical changes or interventions, and recording of the rationale underpinning 

such conservation decisions. Recording enables the creation of documents specifically 

focusing on setting and building fabric, configuration, condition, use and changes over time for 

future reference. These principles lend support to the Charter’s Article 24: Risk Mitigation, 

which foregrounds the threats posed by natural disasters to cultural heritage. Study of the 

chosen heritage precincts is of significance, in order to collect and compare information prior 

to earthquakes, which will in turn enable post-earthquake analyses of impact and the selection 

of recovery solutions.  

A key aspect of the post-site processing phase entailed a discussion of the architectural 

characteristics integral to each of the chosen historic precincts (Figure 10a-d). The 

combination of photography, mapping, and 3D modelling assisted in the analysis of the three 

defined historic precincts, to potentially allow the selection and implementation of seismic 

retrofitting measures that are appropriate to the identified heritage context. Data collection 

focused on urban and architectural characteristics.  Whereas the former category targeted the 

streetscape scale (e.g. scale, lot size, roofscapes, relationship between buildings and open 

spaces), the latter theme highlighted the individual building scale (e.g. number of storeys, 

architectural style, treatment of openings, interior configuration, construction materials).41 

Other categories of data pertaining to both of the above themes included evidence of any 

historic or existing retrofitting interventions. Overall, the value of photogrammetry applied to 

architectural analysis may be summarised as the production of archival records, building fabric 

analysis, structural analysis and town scape analysis, within the pre-disaster and post-disaster 

environments.42 

 

 

Figure 5.10a: Itchen Street Elevations, Oamaru. 

 
41 Heritage New Zealand, "Sustainable Management of Historic Heritage Guidance Information Sheet 12 (2007)," 

accessed September 10, 2017, http://www.heritage.org.nz/resources/sustainable-management-guides 
42 Bernard M. Feilden, Between Two Earthquakes: Cultural Property in Seismic Zones (Rome: Marina del Rey, 

California, USA, Getty Conservation Institute, 1987) 

http://www.heritage.org.nz/resources/sustainable-management-guides
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Figure 5.10b: Intersection Thames and Itchen Streets, Oamaru. 

 

 

Figure 5.10c: Great North Road, Winton. 

 

Figure 5.10d: Approximation of building heights using photogrammetry. 

Figure 5.10: Photogrammetry Models produced during post-site processing phase. 
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5.3.3 Processing via Photogrammetry 

 

The technique chosen to produce the 3D representation was Structure from Motion (SfM).43 

SfM utilises pixel information in a given photograph to locate the homologous point in a second 

photograph, to estimate the three dimensional geometry of objects.44 The photogrammetric 

images were automatically obtained by processing UAV footage, that required a minimum of 

60% of overlapping area between adjacent images of the selected region for reproduction.45 

Combinations of UAV and SfM applied to heritage structures can be found in the work of 

Murtiyoso and Grussenmeyer, Chaiyasarn, Chiabrandoa and Teppati  Losèa.46 

Agisoft PhotoscanTM software was used for the alignment of cameras, mesh point cloud 

reconstruction, and application of textures required for the final model. The model produced 

for Oamaru was composed of 602 photographs or ‘cameras’, 1,348,807 faces and 683,861 

points. In contrast, the model for Winton used 1197 cameras and was composed of 3,109,046 

faces and 1,556.974 points. A balance between resolution, scale and computational power in 

regard to the scope of the project should be achieved e.g. if the information required from the 

model is related to the whole scale of the block, then a medium quality dense point cloud could 

be adequate. However, if the focus is on architectural details, then a high quality dense point 

cloud, mesh and texture should be used. Within this last option, it is possible to limit the 

processing to the specific portions of the model required for study, such as architectural details, 

 
43 M.J. Westoby, J.Brasington, N.F. Glasser, J. Hambrey, and J.M. Reynolds, "Structure-from-Motion 

Photogrammetry: A Low-Cost, Effective Tool for Geoscience Applications," Geomorphology 179 (2012), 300-

314, doi:10.1016/j.geomorph.2012.08.021. 
44 G. Buonamassa, M. Bruni, G. Delfine, M. Riezzo, M. Amodio, G. Bellantuono, D. Magaletti, L. Verrino, and 

A. Guerriero, “Photogrammetric Meshes and 3d Points Cloud Reconstruction: A Genetic Algorithm Optimization 

Procedure,” in Advances in Artificial Life, Evolutionary Computation, and Systems Chemistry: 11th Italian 

Workshop, WIVACE 2016, Fisciano, Italy, October 4-6, 2016, Revised Selected Papers (Springer, 2017),  
45See: T. Luhmann, S. Robson, K. Sa, and H. Ia, Close Range Photogrammetry: Principles, Techniques  

and Applications (United Kingdom, Whittles, 2006),   E.M. Mikhail in  Introduction to Modern Photogrammetry 

sed. y James S. Bethel and J. Chris McGlone (New York ; Chichester: New York ; Chichester : Wiley, 

2001) 
46 See: A. Murtiyoso, and P. Grussenmeyer, "Documentation of Heritage Buildings Using Close-Range Uav  

Images: Dense Matching Issues, Comparison  and Case Studies," The Photogrammetric Record 32, 159, 

206 -229, doi:10.1111/phor.2017.32, K.  Chaiyasarn, B. Bhadrakom, A. Buatik, and N. Poovarodom, 

"The Structural Analysis of Historical Structures Based on Image-Based as-Built 3d Modelling Using 

Unmanned Aerial Vehicles," Paper presented at 3rd International Conference on PROTECTION OF 

HISTORICAL CONSTRUCTIONS, Lisbon, Portugal, F. Chiabrandoa., and L. Teppati Losèa, 

"Performance Evaluation of Cots Uav for Architectural Heritage Documentation. A Test on S. Giuliano 

Chapel in Savigliano (Cn)- Italy," The International Archives of the Photogrammetry, Remote Sensing 

and Spatial Information Sciences. Volume XLII-2/W6, 2017 International Conference on Unmanned 

Aerial Vehicles in Geomatics, 4–7 September 2017. Bonn, Germany. https://www.int-arch-photogramm-

remote-sens-spatial-inf-sci.net/XLII-2-W6/77/2017/isprs-archives-XLII-2-W6-77-2017.pdf 

 

https://www.int-arch-photogramm-remote-sens-spatial-inf-sci.net/XLII-2-W6/77/2017/isprs-archives-XLII-2-W6-77-2017.pdf
https://www.int-arch-photogramm-remote-sens-spatial-inf-sci.net/XLII-2-W6/77/2017/isprs-archives-XLII-2-W6-77-2017.pdf
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hence minimising computation time. Nevertheless, special attention was paid to capturing as 

many details as possible for historic URM buildings. The rest of the building stock was also 

recorded, although in some cases only the scale of the building footprint in the block was 

included in order to reduce the number of photographs to process and therefore the 

computational time. 

Targets were used as Ground Control Points (GCP) to provide a means of scaling the digital 

model, by measuring physical distances between the targets. Distances between targets were 

measured with a laser meter, noted on the digital model and scaled. Excluding missing areas 

due to drone flight restrictions and the density of the point cloud, the global error obtained was 

7.1 cm for the precinct model and 1.5cm for the detailed model. 

Overall, the combination of the above data-collection and processing methodologies served as 

means of recording and preserving architectural details for future restoration or reproduction 

for study via 3D printing, for example. In case of an earthquake, studies of volume loss and 

damage in buildings in pre-earthquake conditions and post-earthquake situations are other 

valuable applications. Once fully processed and compiled, the future database will contain both 

written and visual material, across photography and video footage formats, for subsequent 

access by architectural or engineering researchers and practitioners. The potential of expanding 

the methodology to include LiDAR technology is a further option providing another means of 

non-invasive survey and inspection. 

5.4 Informing the Implementation of Seismic Risk Reduction Policies and Mitigation 

Measures 

Heritage conservation via selection and implementation of seismic risk mitigation measures 

demands analysis of each precinct based on the historical architectural use of masonry 

construction, streetscape/urban characteristics, and evidence of existing seismic retrofits. Best-

practice guidance offered by Heritage New Zealand and ICOMOS New Zealand pertaining to 

the modification of historic buildings addresses internal and external impacts on heritage 

building fabric.47 Analysing these impacts requires consideration of the aforementioned 

architectural characteristics such as conserving the original roof form; materials or features 

(e.g. chimneys); retaining the internal spatial composition (e.g. plan); dimensions or detailing 

of historic walls; building cladding; retaining historical patterns of openings such as windows 

 
47 Heritage New Zealand, "Sustainable Management of Historic Heritage Guidance Information Sheet 12," (2007) 

accessed September 10, 2017, http://www.heritage.org.nz/resources/sustainable-management-guides 

http://www.heritage.org.nz/resources/sustainable-management-guides
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or doors, especially along principal elevations; and the conservation of fixtures. Additionally, 

conservation of historic streetscape character encompasses consideration of construction 

material, scale, mass, colour or surface configuration, in relation to the adjoining and/or 

surrounding buildings.48 The concept of ‘setting’ as described within Article 9 of the ICOMOS 

New Zealand Charter encapsulates the above considerations using the following definition: 

 

Setting includes the structures, outbuildings, features, gardens, curtilage, airspace and 

accessways forming the spatial context of the place or used in association with the 

place. Setting also includes cultural landscapes, townscapes, and streetscapes; 

perspectives, views, and viewshafts to and from a place.49  

 

Site-survey methods using drone, geocoded photography and the subsequent post-site 

processing revealed the scope of information gathered relating to the above considerations, 

along with the challenges associated with these data-collection methodologies. Bearing these 

factors in mind, comparative analysis for the Oamaru, Winton and Invercargill precincts was 

undertaken as follows below, using the themes of historical architectural use of masonry, urban 

composition and evidence of existing retrofit measures. Several data categories such as ‘current 

building use’ and ‘number of floors (one, two, three four storey)’ are summarised in Table 5.1, 

as a step towards more quantitative analysis, enabling comparison across the Oamaru, Winton 

and Invercargill historic precincts. Whereas the initial focus of the reported study was data-

collection methodology and urban site survey, full compilation of the dataset comprises the 

following phase of post-site processing. 

 

5.4.1 Urban Characteristics 

 

Key urban characteristics which contribute to the historic streetscape character include building 

lot size, variation of row versus stand-alone buildings, building height (number of floor levels) 

and setback from the street. As this project also furthers a wider study examining the causes 

and mitigation of pounding for New Zealand URM buildings, the onsite survey included 

photographic documentation of specific building characteristics contributing to overall seismic 

 
48 Heritage New Zealand, "Sustainable Management of Historic Heritage Guidance Information Sheet 12," (2007), 

accessed September 10, 2017 http://www.heritage.org.nz/resources/sustainable-management-guides 
49 ICOMOS New Zealand, “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage 

Value,” (New Zealand: ICOMOS New Zealand, 2010), 4. 

http://www.heritage.org.nz/resources/sustainable-management-guides
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vulnerability. Pounding is defined as “the collision of adjacent buildings because of their out 

of phase response, which can occur during an earthquake”.50 The topic of pounding has 

received little attention within the local research sphere and onsite recording of these 

characteristics was an initial step towards generating a more embodied discussion. In 

conjunction with ‘pounding’, the collection of historic building characteristics are based on 

established hierarchies of hazard to individual or standalone URM buildings. Such hierarchies 

begin with addressing falling hazards such as parapets, chimneys and ornament, followed by 

out-of-plane failure mechanisms (e.g. out-of-plane façade failure) and in-plane failure (e.g. in-

plane wall failure, bed joint sliding and rocking).51 International scholarly contributors offering 

perspectives on both structural assessment or remediation as well as heritage conservation, 

identify a range of actions potentially affecting a building such as direct and indirect actions, 

dynamic actions and physio-chemical actions.52 Attention may be paid to masonry as a material 

versus masonry as a structure.53 Retrofit may address substitution or reintegration of material, 

improvement of tensile or shear resistance via structural connections, and repair of secondary 

elements such as gables or cornices. Local interventions may focus on enhancing masonry 

quality or repair to secondary elements, but other retrofit strategies can also reduce the damage 

or collapses due to out-of-plane overturning mechanisms, in addition to improving global 

structural response. The effect of retrofit interventions on adjacent structures, such as clustered 

or row buildings within urban blocks, is another consideration. Drone footage and survey via 

walking inspection highlighted and verified variations in urban spatial qualities across the three 

case study precincts.  

 

 

 

 

 

 

 
50 G. Cole, R.P.Dhakal, and F.M. Turner, "Building Pounding Damage Observed in the 2011 Christchurch 

Earthquake," Earthquake Engineering & Structural Dynamics 41, 5 (2012), 893-913, doi:10.1002/eqe.1164. 
51Canterbury Earthquakes Royal Commission, “Final Report; Volume 4; Earthquake-Prone Buildings,” 

(Wellington: Canterbury Earthquakes Royal Commission, 2012) 
52 See: Girogio Croci, The Conservation and Structural Restoration of Architectural Heritage (Southampton:  

Computational Mechanics Publications, 1998), P. Beckmann, and R Bowles, Structural Aspects of Building  

Conservation. (Oxford ; Boston Elsevier Butterworth-Heinemann, 2004), I.J.Forsyth, (compiler), Geology of the  

Waitaki Area (Lower Hutt, New Zealand: Institute of Geological and Nuclear Sciences Limited., 2001) 
53 Croci, The Conservation and Structural Restoration of Architectural Heritage, 79-111. 
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TABLE 5.1: PROPOSED FORMAT AND DATA CATEGORIES FOR ASSETS 

INVENTORY OF HISTORIC URM PRECINCTS IN NEW ZEALAND, USING 

OAMARU, WINTON AND INVERCARGILL AS EXAMPLES 

OAMARU (Locally/Nationally Designated URM Buildings) 

 

Current Building Use 

Industrial (warehouses): 10 

Public/Civic (theatres, libraries, churches, 

banks): 

16 

Commercial (retail): 56 

Total: 82 

 

 

Number of Floors 

One Storey: 31 

Two Storey:  46 

Three Storey:  4 

Four Storey:  1 

Total: 82 

Presence of Parapets  

(processing) 

Parapets Present: 72 

Number of Retrofitted buildings 

(processing) 

Visible Retrofit/Total: - 

 

 

Visible Retrofit Typologies 

(processing) 

Parapet/Chimney Restraint: - 

Steel/Wrought Iron Wall Ties: - 

Sealed Openings: - 

Gable/Roof Connection: - 

Total: - 

WINTON (Locally/Nationally Designated URM Buildings) 

 

Current Building Use 

Industrial (warehouses): 0 

Public/Civic (theatres, libraries, churches, 

banks): 

5 

Commercial (retail): 9 

Total: 16 

 

 

Number of Floors 

One Storey: 1 

Two Storey:  15 

Three Storey:  0 

Four Storey:  0 

Total: 16 

Presence of Parapets  

(processing) 

Parapets Present: 15 

Number of Retrofitted buildings 

(processing) 

Visible Retrofit/Total: 3 

 

 

Visible Retrofit Typologies 

(processing) 

Parapet/Chimney Restraint: 0 

Steel/Wrought Iron Wall Ties: 3 

Sealed Openings: 0 

Gable/Roof Connection: 0 

Total: 3 

INVERCARGILL (Locally/Nationally Designated URM Buildings) 

 

Current Building Use 

Industrial (warehouses): - 

Public/Civic (theatres, libraries, churches, 

banks): 

- 

Commercial (retail): - 

Total: - 
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Number of Floors 

One Storey: - 

Two Storey:  - 

Three Storey:  - 

Four Storey:  0 

Total: 50 

Presence of Parapets  

(processing) 

Parapets Present: - 

Number of Retrofitted buildings 

(processing) 

Visible Retrofit/Total: - 

Visible Retrofit Typologies 

(processing) 

Parapet/Chimney Restraint: - 

Steel/Wrought Iron Wall Ties: - 

Sealed Openings: - 

Gable/Roof Connection: - 

Total: - 

 

Invercargill’s Historic Areas are located across urban blocks characterised by gridded 

subdivision into individual building lots, most of which are similar in scale and densely 

composed within each block (Figure 5.3c). In contrast, the Oamaru Historic Area displays a 

more organic pattern of urban development across its recently extended precinct (Figure 5.3a). 

Whereas there is uniformity in building setback and approach from the main streets, buildings 

along Thames, Harbour and Tyne Streets in Oamaru are less consistent in building scale 

(Figure 5.5b) and lot size, for example (Figure 5.3a). Historical patterns of circulation or 

approach, along with existing accessways between the buildings, were highlighted via drone 

footage and walking inspection. Therefore, the survey revealed a larger number of monumental 

standalone buildings within the Oamaru Historic Area, as compared with the greater 

proliferation of small-scale row buildings distinguishing its Invercargill counterparts.   

 

An overall similarity in scale was displayed by the predominantly two and three storey 

structures characterising the streetscapes within the various Historic Area precincts 

(Table  5.1). Site observations reveal that irregularity/misalignment of floor level is evident, 

despite adjacent buildings having a similar/same number of floor levels, hence contributing to 

vulnerability to potential damage from pounding (Figure 5.5a). Variations in building scale 

and floor levels may be related to the represented historical architectural typologies ranging 

from civic monuments or public architecture (e.g. banks or theatres), to commercial buildings 

(e.g. shops or hotels) and industrial structures (e.g. warehouses, freezing works). Consideration 

of historic building typology and its associated existing use is another important factor for the 

design, selection and implementation of retrofitting or mitigation measures (Table 5.1). The 

Oamaru Historic Area is significant in showcasing all three above typologies whereas the 
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precincts in Invercargill and Winton are dominated by commercial and public buildings such 

as shops, banks and theatres. Nevertheless, Winton’s Great North Road Historic Area offered 

a point of difference through the prevalence of its larger scale staging-post hotel structures that 

constitute large portions of the urban blocks. As one example, the Railway Hotel (Figure 5.7) 

is located at 232-234 Great North Road, Winton and occupies a substantial urban footprint and 

portion of the main historic street frontage. Similarly, Oamaru’s grainstore warehouses offered 

variation as these buildings often feature four storeys, catering to their varied industrial uses 

(Figure 5.5b).  

 

Gauging the presence and extent of separation gaps between adjacent buildings in order to 

further understand the possible extent of pounding damage proved challenging during onsite 

documentation and inspection. Conversely, documenting the building rear elevations using 

geocoded photography proved productive due to the absence of exterior lining/claddings which 

characterised street-facing or principal elevations. Geocoded photography therefore assured 

the exact location of the images, and allowed comparisons and conclusions to be drawn (Figure 

5.11). The alternative option was to undertake additional interior building inspection although 

these were outside the scope of the reported survey. 

 

5.4.2 Historical Use of Masonry 

 

The historical deployment of stone versus brick masonry across the three precincts is another 

source of architectural diversity. Drone footage and photography revealed trends relating to 

material properties (e.g. colour, texture) in addition to confirming the extent or consistency of 

historical streetscape visual cohesion based on ornamentation along a whole streetscape for 

example, and verifying information which may be otherwise inaccessible due to building height 

or location. Recording similarities and differences in these historic architectural characteristics 

assists the future implementation of seismic mitigation measures.  
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5.11a: Evidence of vertical separation gap, 

Invercargill. 

5.11b: Evidence of concrete structural elements, 

Invercargill. 

 

 

5.11c: Verification of brick masonry construction, compared with painted street elevation. 

 

Figure 5.11: Capturing exposed brick masonry construction at rear of buildings and  

verification of location via geocoded photography. 

 

 

Despite the streetscape variation of building scale and typology, the predominance of Oamaru 

limestone lends visual cohesion to the Historic Area. Masonry detailing adorns the Classical 

facades illustrating exposed masonry block construction. Therefore, the architects’ use of 

masonry implies that significance lies within the natural colour and texture of the worked 

limestone as the finished surfaces are left exposed and unpainted (Figure 5.5). Onsite survey 

also highlighted that it is more common for the stone to be used in isolation, than in 

combination with other materials. As such, this architectural practice reflects the accessible 

local supply of stone and ease of workmanship by stonemasons (Figure 5.12). The use of stone 

is also evident in the building’s rear and side walls as rather to being constructed in more 
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humble building materials. Therefore, the evident historical significance embodied by the 

architectural use of Oamaru stone should be reflected in the selection of future retrofitting or 

seismic risk mitigation measures, to avoid compromising the building fabric. 

 

Converse to the argument articulated above, the Invercargill Historic Areas display a more 

varied architectural use of brick masonry across the historic building stock. Brick is used in 

load-bearing and non-load-bearing capacities, and especially to ornamental effect. Principal 

elevations such as those along Tay and Dee Streets (Invercargill CBD) are painted or feature 

the use of other materials in conjunction with brick (Figure 5.13). The streets are therefore 

characterised by an eclectic collection of facades, which vary in scale, colour and composition 

of building materials. The use of exposed, polychromatic brick masonry lend further variation, 

although there are fewer examples of this architectural use (Figure 5.14). In contrast to the 

Oamaru Historic Area, the streetscape of Invercargill presents ambivalent attitudes to the 

architectural use of brick masonry construction. Whereas Oamaru limestone was prized for its 

natural colour and texture, brick is both concealed and expressed, used in isolation or in 

conjunction with other construction materials. This architectural practice is evident along 

Winton’s Great North Road, where brick masonry is exposed, painted or plastered for example. 

Permission to conduct drone flight within Winton enabled documentation and verification of 

detailing, particularly at parapet or building cornice height (Figure 5.15).  
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5.12a: Union Building, 7 Tyne Street, Oamaru. 5.12b: Connell and Clowes, 5 Tyne 

Street, Oamaru. 

 

  

5.12c: AMP Building, 18 Itchen Street, Oamaru. 5.12d: Star and Garter Hotel, 8 

Itchen Street, Oamaru. 

 

Figure 5.12: Four distinct ornamental limestone parapet forms,  

comprised of finials, pediments, balustrade and stringcourse (Tyne and Itchen Streets). 

 

Further comparison can be made concerning selection and execution of architectural styles 

chosen by the respective designers, for the Oamaru, Winton, and Invercargill historic areas. 

Overall, Oamaru showcases a high degree of consistency in this regard, as Victorian Classicism 

pervades the streetscape facades. Primary characteristics of the style include symmetrical and 

regular composition of architectural elements and detailing evident in the aedicules, 
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stringcourses and door/window surrounds. A commonality across all three townships are the 

highly ornamental parapets, comprised of balustrade pilasters or ornamental finials, for 

example (Figure 5.13, Figure 5.16). Similarly, Invercargill and Winton display elaborate 

facades and principal street frontages, albeit featuring characteristics, of the Edwardian 

Baroque architectural style (e.g. ornamental keystones). Drone photography therefore enables 

the examination of masonry condition for this usually inaccessible ornamentation and offered 

special value for the highly ornamental Oamaru building stock.  
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5.13a: Variation of painted masonry along streetscape. 

 

 

 

5.13b: Exposed and painted brick masonry. 5.13c: Exposed brick masonry with timber 

detailing. 

 

 

5.13d: Exposed and painted brick masonry 

door/window surrounds. 

5.13e: Italo-Byzantine brick masonry. 

 

Figure 5.13: Varied architectural deployment of brick masonry, Invercargill CBD. 
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5.14a: Painted brick masonry, Railway Hotel, Winton. 

 

 
5.14b: Exposed brick masonry, Bank of New Zealand, Winton. 

 

Figure 5.14: Capturing parapet ornamentation via photogrammetric modelling, Winton. 

 

 

5.4.3 Evidence of Existing Retrofitting  

 

The extent or effects of historic and/or existing seismic risk mitigation measures or retrofitting 

schemes specifically required verification via onsite inspection in addition to drone 

photography. Therefore, use of drone footage and geocoded photography as the primary survey 

methodologies for large-scale data collection proved valuable in identifying certain trends in 

the use of specific retrofitting solutions/seismic risk mitigation measures. Structural 

interventions may range from the removal, reproduction and replacement of historic 

architectural ornamentation through to full seismic upgrading. The application of the 
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aforementioned technologies to the documentation of retrofitting evidence also bore several 

advantages and facilitated ease of recording of various building features. Instead of presenting 

a full inventory of all observed damage characteristics and retrofitting solutions, the following 

discussion reports a sample comparison of results from Oamaru and Winton (drone use) and 

Invercargill (no drone use). A tabulated summary of visible retrofit techniques is offered in 

Table 5.1, to aid further interdisciplinary qualitative and quantitative analysis. Present data 

categories pending development include ‘number of retrofitted buildings’, ‘presence of 

parapets’ along with a breakdown of retrofit typologies (parapet/chimney restraint, 

steel/wrought iron wall ties, sealed openings, gable/roof connections). The undertaken survey 

collected data based on exterior observation and building condition only. A full assessment and 

documentation of retrofitting solutions would also include interior inspection, which lies 

outside the scope of this study. 

 

Oamaru and Winton Retrofit Solutions 

 

The inspected listed historic buildings totalled 119 (Oamaru Historic Area) and 20 (Winton 

Great North Road Historic Area) and revealed a number of common retrofitting technologies 

across various buildings. Visible examples included sealed openings, wall ties and parapet 

restraints (Figure 5.15). Drone footage also suggested the presence of concealed retrofitting 

solutions as a result of observed variations of Oamaru stone colour, hence implying the 

introduction of newer materials (Figure 5.15e). Possibly the most useful application of the 

survey via drone was enabling accessibility in verifying parapet condition and securing 

methods. A question raised by rapid visual survey via drone flight was concerning the extent 

to which historic architectural elements have been removed, replaced or reproduced, within the 

Oamaru Historic Area (Figure 5.15). Whilst confirmation of such conservation works cannot 

be verified by visual inspection alone, there are a number of implications for further 

investigation. Any loss or compromise of historic building fabric may be gauged, in 

conjunction with internal inspection. 

 

Employing concealed seismic strengthening measures also suggests a design approach based 

on augmenting the buildings’ intrinsic resistance to earthquakes, by integrating structural 

elements within the historic structural matrix versus unnecessary addition of elements which 

may not utilise the building’s existing structural properties (Robinson 2000). As such, the 

illustrated examples display improvement of primary interconnections (e.g. floors and roofs to 
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walls), restraint of falling hazards such as parapets and wall stiffness. Overall, observed 

measures to improve structural behaviour are confined to either strengthening specific 

structural elements versus addressing the building as a whole. Approximations of age and 

period of the undertaken retrofitting may also be gauged by the varying wall tie mechanisms 

and materials (e.g. wrought iron versus steel) (Figure 5.15 b, d).  

   

5.15a: Sealed 

openings (Oamaru) 

5.15b: Steel/wrought iron wall ties 

(Oamaru) 

5.15c:Verification of no parapet restraints 

(Winton) 

  

 

5.15d: Steel/wrought 

iron wall ties 

(Oamaru) 

5.15e: Evidence of parapet modification 

(Oamaru) 

5.15f: Steel parapet restraints (visible in 

upper left hand corner) (Oamaru) 

 
 

5.15g: Verification of no parapet restraints (Oamaru) 5.15h: Metallic connection between gable 

and roof (Oamaru) 

 

Figure 5.15: Verifying evidence of existing retrofitting via drone and geocoded photography. 

 

Invercargill Retrofitting Solutions 

 

Of the surveyed buildings within the designated Invercargill Historic Areas using geocoded 

photography alone, there proved to be little external evidence of existing seismic mitigation 
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measures (Figure 5.16). Common solutions included the use of steel wall ties and sealing of 

openings such as windows as well as parapet balustrades (Figure 5.16). Location within an 

area of low seismic risk (Figure 5.1) may serve as the primary reason for previously relaxed 

attitudes to potential damage by earthquake.  

 

Conclusion  

The reported study comprised a qualitative comparative analysis of Historic Area precincts 

across the three townships of Oamaru, Winton, and Invercargill, enabled by the use of various 

survey methodologies for large-scale data collection and with the primary objective of heritage 

conservation through seismic risk mitigation. These precincts were selected as early case 

studies underpinning research concerning New Zealand’s Alpine Fault and as such, offered 

lessons in the use of data-collection and processing technologies for future application. Key 

objectives are summarised as trialling onsite documentation and visualisation techniques that 

have previously received little local attention and therefore extending the scope of existing or 

traditional datasets, also through the compilation of historic building inventories.  

 

A unique value of such methods of data collection is the vast scope of information gathered 

during a single fieldwork session, and therefore the accompanying range of applications across 

both qualitative and quantitative study. Whereas architectural research may entail examination 

of shifts in the local heritage conservation attitudes and practices, such as the appraisal or 

design of sensitive retrofit strategies, a parallel quantitative study may entail exploring seismic 

assessment for historic Oamaru stone buildings versus clay brick counterparts for example, as 

one of New Zealand’s distinctive historic structural/construction typologies. It is also 

acknowledged that raw drone footage or photography of the present townscapes can serve as 

invaluable archival material in its own right, prior to post-site processing for a given purpose. 

Existing literature highlighted recent changes to legislation and heritage management, whilst 

identifying specific historic urban and architectural townscape qualities for consideration 

during the seismic retrofitting process. Whereas the selected precincts have been documented 

to varying degrees, it was important to verify specific characteristics, in the wake of the 

aforementioned changes in their seismic risk and heritage management.  

 

Onsite documentation via inspection, drone and geocoded photography confirmed shared 

trends and variations across urban characteristics, historical use of masonry, and evidence of 

existing seismic risk mitigation measures. An improved format for adopting the articulated 
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methodology for other towns will involve adaptation to precinct scale (e.g. conducting shorter 

or slower drone flights). Potentially combining drone flight/photography with internal 

inspection can generate complete datasets that may be of use in the pre-disaster or post-disaster 

contexts, for researchers as well as rescue teams. As it is important to avoid invasive 

investigation for the purposes for heritage conservation, other non-invasive methods include 

3D scanning or LiDAR technologies, depending on the scale and time restraints of the required 

historic precincts. 

 

 

 



 

 

Chapter 6: Evolving Attitudes towards Seismic Structural Upgrade of New 

Zealand’s Cathedral and Church Precincts  

 

 “Churches are not only places of worship; they are places for baptisms, betrothals and burials- 

the important rituals of life, both spiritual and secular”1 

Bill McKay, 2015 

For approximately seven years, the Christchurch Cathedral (Anglican) has stood in the centre 

of Cathedral Square as a reminder of the devastating earthquakes and the multifarious 

challenges surrounding the building’s future. McKay’s words are reflective of the lengthy 

discussions that have permeated New Zealand news headlines since February 22, 2011 when 

the second major Christchurch earthquake (Mw 6.3) struck. But the Christchurch Cathedral is 

not an isolated case, and is one of many examples that are characterised by dilemmas of 

heritage conservation treatment. Seismic upgrade of historic cathedrals provokes fervent 

opinion from religious and secular groups as well as designers such as architects and engineers, 

stemming from entwined values that underpin conservation decision-making. Conflicting 

desires to retain links with the past while serving the present and addressing the future have led 

conservationists on a search for producing relevant architectural design solutions for cathedral 

and church buildings. This chapter examines the design complexities by applying architectural 

conservation theories of repair, restoration, and reconstruction, and the principles of minimum 

intervention, compatibility, truthfulness or authenticity, and potential reversibility. 

The Canterbury earthquake sequence (2010-2011) and the subsequent 2016 Kaikōura 

earthquake highlighted characteristic seismic behaviour and specific collapse mechanisms of 

URM churches. Inherent construction characteristics were found to render URM churches 

especially vulnerable to damage, while the selection of appropriate seismic retrofit solutions 

for the historic building fabric remains a topic of debate. The need to address public urban 

safety while conserving the historical fabric and role of cathedrals and churches as hubs of 

community activity presents a shift in focus from building to precinct, encapsulated by the 

principle of architectural setting (Figure 6.1).  

The chapter asks a number of questions. How have cathedrals and churches historically 

developed as community precincts? To what extent can the consideration of churches as 

 
1 Bill McKay, Worship; A History of New Zealand Church Design (New Zealand: Godwit, 2015), 6. 
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ecclesiastical precincts assist in more integrated conservation of historical architectural 

qualities during the process of seismic retrofit? To what extent can contemporary theories of 

conservation inform pre and post disaster seismic upgrade and treatment of New Zealand 

cathedral and church precincts? More specifically, how do the public proposals for 

Christchurch’s Anglican and Catholic Cathedrals challenge the scope of established processes 

of restoration and reconstruction in the aftermath of the Canterbury earthquakes? 

Archival research and field inspection inform a discussion of predominant treatments adopted 

for a selection of New Zealand’s iconic cathedral and church precincts. Prevailing attitudes 

towards the treatment of heritage fabric are revealed through schemes of seismic upgrade. The 

chapter uncovers evolving heritage conservation attitudes from historic repairs to more 

conventional processes of preservation and large-scale restoration or reconstruction, driven by 

post-earthquake devastation and ensuing societal pressure and sentiment. Accepting that 

historic buildings physically expressed shared values and beliefs, means that potential 

restoration and reconstruction demand consideration of wider socio-political implications for 

today’s communities.  

 
 

Figure 6.1: Historic cathedral precincts; 

Cathedral & Square, Christchurch, 1900-1910, Christchurch. 
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6.1 Historical Development and Seismic Upgrade of Cathedral Precincts 

Contemplating the development of New Zealand’s historic church building stock has captured 

the interest of local architectural historians while the Canterbury earthquake sequence provided 

major impetus for dedicated studies within the structural engineering discipline. Historical 

development and seismic upgrade of URM cathedral and church precincts is characterised by 

broad trends such as the Antipodean response to the nineteenth century’s “Battle of the Styles”, 

along with early construction solutions to natural disaster, and established guidelines for the 

conservation of such precincts. Acknowledging previous undertakings across both architecture 

and engineering aids in examining key shifts in thinking towards conservation involving 

seismic upgrade.  

6.1.1 Historical Development: The ‘Battle of the Styles’ in the Antipodes 

Bill McKay affirms the role of nineteenth-century churches as servicing the social and religious 

needs of the European settlers.2 McKay acknowledges the heritage value of local Gothic 

Revival timber churches within the global context, in addition to the innovative concrete 

monuments erected by the local Catholic community, as both embody the tussle between 

international influence and local conditions, giving birth to a New Zealand architectural 

identity.3 However, he challenges the view that early groups adapted their knowledge to a new 

land, suggesting that the colonial process involved a transplantation of British culture and 

practices.4 Lack of knowledge for timber workmanship led to various, sometimes 

inappropriate, responses.  

The genesis and development of Anglican church buildings are nevertheless recognised by 

historians as early colonial expressions of a distinctive, “more settled” architecture in New 

Zealand.5 Religious differences were evident across different denominations and expressed 

through Gothic versus Greco-Italianate (Classical Revival) styles, of which the former was 

generally preferred by New Zealand’s early Anglican sect, and the latter, its Catholics.6 This 

preference was informed by the “Battle of the Styles” that took place in Europe during the mid-

nineteenth century.7 This architectural backdrop derived from the Romantic Movement that 

 
2 McKay, Worship, 185. 
3 McKay, Worship, 185-189. 
4 McKay, Worship, 185. 
5 Peter Shaw, New Zealand Architecture; From Polynesian Beginnings to 1990 (Auckland, N.Z.: Hodder & 

Stoughton, 1991), 24.  
6 John Stacpoole, and Peter Beaven, New Zealand Art; Architecture 1820-1970 (Wellington: A.H. & A.W. 

Reed, 1972), 41. 
7 McKay, Worship, 185-190. 
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challenged Classical notions of beauty, and indulged in generating unexpected irregularities 

beginning with Horace Walpole’s home, Strawberry Hill (c. 1748).8 The Picturesque and neo-

Gothic influence became apparent within the new Houses of Parliament in Westminster by Sir 

Charles Barry and Augustus Welby Pugin in 1836.9 However, Classical proportions and formal 

elements were still incorporated within public building design, especially the rectangular 

proportion 1:1.618 (the “Golden Ratio”), the diagonal of which is 32 degrees, and hence, close 

to half of the 60 degree angle noted by the ecclesiologists such as Frederick Thatcher in 

medieval church gables, and their own designs.  

 

New Zealand’s earliest “true” Gothic Revival building was the original brick St. Paul’s Church, 

located in Auckland10, while  Francis Petre’s repertoire of South Island cathedrals were in the 

Italian Renaissance style.11 Basilicas were wider and more suited to Catholic liturgical rituals 

by allowing the congregation to be close to the altar, as compared to the Gothic Revival plans, 

and were cheaper to build.12 They were also aligned with the Italian traditions, relevant given 

the Vatican’s location. Chief design tenets were the public façade for a given architectural type 

such as a bank or parliament, and specific internal planning.13  

 

Significant proponents of the predominant European architectural styles in New Zealand 

included Bishop Selwyn (1809-1878), along with Frederick Thatcher (1814-1890),  Benjamin 

Mountfort (1825-1898), and later, Frederick de Jersey Clere (1856-1952). Selwyn proved a 

driving force for the construction of not just churches, but the associated buildings such as 

church schools, church houses, parsonages, and halls that constituted early community worship 

precincts.14 Collaboration with local architects William Mason and Thatcher eventually 

resulted in the recognisable ‘Selwyn Style’. Cyril Knight suggests that the repeated difficulties, 

weaknesses, and failed attempts at building in masonry led to the development of the clear 

architectural style of the timber ‘Selwyn Churches’.15   Selwyn’s ideas were derived from 

involvement with the Cambridge Camden Society (constituted 1839, later known as the 

 
.8 Margaret Alington, An Excellent Recruit: Frederick Thatcher, Architect, Priest and Private Secretary in Early 

New Zealand (Auckland, N.Z.: Polygraphia Limited., c. 2007), 13-29.  
9 Alington, An Excellent Recruit, 15. 
10 Stacpoole, and Beaven, New Zealand Art,, 8. 
11 Stacpoole, and Beaven, New Zealand Art, 10-42. 
12 McKay, Worship, 188. 
13 McKay, Worship, 187. 
14 Stacpoole, and Beaven, New Zealand Art, 10 and C.R. Knight, The Selwyn Churches of Auckland, 

(Wellington: A.H. & A.W. Reed), 1972, 7. 
15 Knight, The Selwyn Churches of Auckland, 15. 
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Ecclesiological Society) based at the University of Cambridge, whose published writings called 

for standardised 60 degree pitched roof, a prominent chancel, occasionally exposed timber 

framing, and square headed or lancet windows.16 The Society allowed colonial adaptations 

despite favouring stone (as distinct from brick) in Britain, and timber was deemed acceptable 

in colonial conditions.17 Citing writings from Pugin and the Ecclesiologists, Margaret Alington 

proposes that relevant guidelines to which Thatcher, for example, would have adhered, 

included: ‘Let every Material employed be real’ (9), ‘Gothick is the only Christian 

Architecture’ (11), ‘the equilateral pitch and arch is the soul of Christian Architecture’ (12), 

and ‘of the utmost importance is simplicity of design’ (15).18 Other planning guidance 

encompassed the importance of nave and chancel (19), roles of ‘cross form’, tower, and 

orientation (25, 30, 34), and the symbolism of church furnishings.19  

 

Robert Lawson’s design of Dunedin’s Presbyterian First Church  using Oamaru stone (1860s) 

received much attention.20 Benjamin Mountfort’s work however represents a pinnacle of local 

interpretations of the Gothic Revival movement. The authoritative source on Mountfort’s 

widespread impact is architectural historian, Ian Lochhead, who recognises the architect’s hand 

in transplanting and translating the language of British Gothic Revival architecture to the 

colonial context of Christchurch.21 Of special note are the challenging colonial circumstances 

within which Mountfort operated and eventually mastered, such as a volatile economy, climate, 

and the question of in which material to build, as much as in which style.22 Lochhead credits 

the colonial architect with building contemporary Gothic churches in varied materials such as 

stone, brick, timber, and mud, including a contribution to the Christchurch Cathedral.23 

Necessity saw designers resort to various solutions, while trying to reconcile “the colonial 

present and the medieval past”.24 Lochhead’s discussion is a reminder that making and 

retaining links between one’s past and present was a challenge undertaken by the nineteenth-

century colonial architect, as much as the conservation architect of today.  

 
16 Stacpoole, and Beaven, New Zealand Art, 10 and Alington, An Excellent Recruit, 16-17. 
17 McKay, Worship, 188. 
18 Alington, An Excellent Recruit, 16-17. 
19 Alington, An Excellent Recruit, 16-17. 
20 Stacpoole, and Beaven, New Zealand Art; Architecture 1820-197, 11. 
21 Ian Lochhead, A Dream of Spires; Benjamin Mountfort and the Gothic Revival (Christchurch, N.Z.: 

Canterbury University Press, 1999). 
22 Lochhead, A Dream of Spires, 5. 
23 Lochhead, A Dream of Spires, 6. 
24 Lochhead, A Dream of Spires, 6. 
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Francis William Petre (1847-1918) proved another pivotal figure, within the context of colonial 

church building in New Zealand. Petre was born in Petone near Wellington, to a prominent 

English Catholic family.25 His early career experience provided him with a substantial grasp of 

contemporary engineering techniques and in particular, the use of concrete as a primary 

material. Petre’s innovative adaptation of architectural style based on local environmental 

conditions, and using concrete eventually earned him many commissions from the Catholic 

Church. Petre was thus christened ‘Lord Concrete’, and was responsible for a repertoire of 

masonry cathedrals across the South Island, including Christchurch’s Catholic Basilica.26 The 

most important of his works remains Christchurch’s Cathedral of the Blessed Sacrament 

(constructed 1901-1905). 

6.1.2 Early Solutions to Damage from Natural Disaster 

Peter Shaw acknowledges that many early attempts at church building in stone were disastrous, 

specifically citing St. Thomas’s Tamaki (constructed 1847)(Figure 6.2) and St. Stephen’s 

Judges Bay (constructed 1848)(Figure 6.4).27  Archived sketches illustrate that the latter 

building was designed by Sampson Kempthorne and executed in an early English Gothic style, 

featuring dressed stone at the corners, buttresses, and door frames, contrasting with the rubble 

construction used for the walls.28 The scoria rock structure of both buildings began to 

disintegrate shortly after consecration. Knight reports that failure of the stone walls was largely 

due to inadequate foundations on an Auckland clay bed, use of sea sand for mortar, and 

exacerbated by damage from gale winds, and finally, earthquake. St. Thomas remained in a 

ruinous condition for approximately one hundred years, without effort towards conservation as 

a historic place. In his monograph, Knight’s attitude is evident: he proposed conservation by 

restoring details such as windows or other features to accompany preserved foundations, for 

interpretative and educational purposes.29 

 

 

 
25 Ian J. Lochhead, “Petre, Francis William,” Dictionary of New Zealand Biography, Te Ara- The Encyclopaedia 

of New Zealand (first published 1993), accessed May 1, 2019, https://teara.govt.nz/en/biographies/2p13/petre-

francis-william 
26 Gavin McLean, “Cathedral of the Blessed Sacrament,” New Zealand History (September 2015), accessed May 

1, 2019, https://nzhistory.govt.nz/media/photo/cathedral-blessed-sacrament  
27 Shaw and Morrison, New Zealand Architecture, 24. 
28 Knight, The Selwyn Churches of Auckland, 19-21. 
29 Knight, The Selwyn Churches of Auckland, 20-21. 

https://teara.govt.nz/en/biographies/2p13/petre-francis-william
https://teara.govt.nz/en/biographies/2p13/petre-francis-william
https://nzhistory.govt.nz/media/photo/cathedral-blessed-sacrament
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Figure 6.2:  Ruins of St Thomas' Church, Tamaki.  

 

Early building materials for churches ranged from brick, river boulder, stone, and concrete, 

especially within the Canterbury region.30 Poor supplies of local stone in Auckland resulted in 

the adoption of timber and reference to vernacular medieval timber buildings.31 One of the 

 
30 Doreen Warren, Some Canterbury Churches (Christchurch, N.Z.: Pegasus Press), 1957. 
31 Shaw and Morrison, New Zealand Architecture, 25. 



Evolving Attitudes towards Seismic Structural Upgrade of  

New Zealand’s Cathedral and Church Precincts 

283 

 

earliest examples of masonry design and subsequent damage from earthquake was at Robert 

Stokes’ Wesleyan chapel of 1844.32 Similarly, the larger Holy Trinity Church in Lyttleton 

(designed by Mountfort) was built using timber beams with brick infill but was eventually 

demolished in 1857 after sustained damage.33 Insufficiently seasoned native timbers and 

shrinking causing the bricks to fall out, combined with weakening from high winds, were 

deemed responsible.34 Mountfort eventually utilised Selwyn’s technique of designing roof 

trusses comprised of equilateral triangles, and extending the trusses to the ground plane where 

they were bolted to the bottom plate.35 Probably New Zealand’s best known example of post-

disaster church demolition is St. John the Evangelist Cathedral, designed by Mountfort (built 

1888) in the North Island city of Napier (Figure 6.4).36 A temporary timber building served as 

a replacement church after the 1931 earthquake, until 1960.37 

 

 

 

 

 
32 Stacpoole, and Beaven, New Zealand Art; Architecture, 10. 
33 Shaw and Morrison, New Zealand Architecture, 30 and Lochhead, A Dream of Spires, 67-74. 
34 Shaw and Morrison, New Zealand Architecture, 30 and Lochhead, A Dream of Spires, 72. 
35 Shaw and Morrison, New Zealand Architecture, 30. 
36 Michael Fowler, “Cathedral was worth long wait,” Hawkes Bay Today; Opinion, October 7, 2017, accessed 

April 25, 2019, https://www.nzherald.co.nz/hawkes-bay 

today/opinion/news/article.cfm?c_id=1503459&objectid=11930082  
37 Fowler, “Cathedral was worth long wait,” 

https://www.nzherald.co.nz/hawkes-bay%20today/opinion/news/article.cfm?c_id=1503459&objectid=11930082
https://www.nzherald.co.nz/hawkes-bay%20today/opinion/news/article.cfm?c_id=1503459&objectid=11930082
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6.3a: Before the Earthquake. 

 

 

6.3b After the Earthquake. 

 

Figure 6.3: Photographs from “St. John the Evangelist Cathedral, Napier. 
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Figure 6.4: Timeline Contextualising and Examining Masonry Construction,  

Damage and Responses to Natural Disaster. 
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6.1.3 Interdisciplinary Studies: Structural Seismic Assessment and Upgrade 

The aftermath of the Canterbury earthquakes prompted a nationwide structural engineering 

survey of URM church building stock, specific construction characteristics, and recommended 

seismic retrofit solutions (Figure 6.5). Alistair Russell and Jason Ingham identified churches 

as one of seven main typologies of unreinforced masonry building stock in New Zealand.38 

Ingham and Michael Griffith expounded their findings in The Performance of Unreinforced 

Masonry Buildings in the 2010/2011 Canterbury Earthquake Swarm alongside the defined 

typologies of URM buildings.39 Ingham and Griffith concluded that damage to stone masonry 

buildings and churches was attributable to plan irregularity, and interaction between structural 

elements at wall intersections or adjacent elements such as annexes and the main church 

building. Inadequate securing of walls and diaphragms, and poor quality of construction 

materials further contributed to overall vulnerability.40  

 

 

Figure 6.5: Post-earthquake risk mitigation of Cathedral Church of Christ  

(Anglican Cathedral) using temporary steel props.  
 

Ingham subsequently led the ‘Project Masonry’ Recovery Project  which recorded observations 

of 112 churches in the Canterbury region, and identified retrofit techniques undertaken prior to 

 
38 Alistair Russell, Jason Ingham, “Prevalence of New Zealand’s Unreinforced Masonry Buildings,” Bulletin of 

the New Zealand Society for Earthquake Engineering 43 (2010): 182-202. 
39 Jason M. Ingham and Michael C. Griffith, The Performance of Unreinforced Masonry Buildings in the 

20102011 Canterbury Earthquake Swarm (2011), 18-30, accessed November 10, 2019,  

http://canterbury.royalcommission.govt.nz/documents-by-key/20110920.46 
40 The Performance of Unreinforced Masonry Buildings in the 20102011 Canterbury Earthquake Swarm, 64-65. 

http://canterbury.royalcommission.govt.nz/documents-by-key/20110920.46
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the earthquake that occurred on February 22, 2011.41 A sample of three key construction 

categories (stone, brick, timber) showed that clay brick churches performed better than their 

stone counterparts.42 The study also showed that many modest, smaller churches featured few 

elements such as domes, vaults, chapels, bell towers, and presbyteries that usually result in 

increased seismic vulnerability (Figure 6.6).43 Subsequent examination included more detailed 

statistical assessment of the churches that exhibited damage from the Canterbury earthquakes, 

noting discrepancies between the adopted New Zealand and Italian ‘Fitness for Use’ (FFU) 

classification methods.44 The research team extended this focus to generate a nationwide 

inventory in 2016, containing 309 religious buildings, with an estimated 297 surviving URM 

churches in New Zealand, mostly found in the South Island.45 Alessandra Marotta 

acknowledged preceding international studies on open plane, large ratios of wall height-to-

thickness and length-to-thickness, and the use of thrusting horizontal structures for vaults and 

roofs, as contributing factors for increased structural vulnerability.46 Poor performance also 

derives from the use of low strength materials that are susceptible to decay and damage, 

inadequate maintenance, and insufficient connections between structural elements.47 To 

consolidate the findings, Marotta defined six structural typologies according to size and 

shape.48 Specific features included the longitudinal plan and long nave crossed by transept, 

 
41 Dizhur, Dmytro, Jason Ingham, Lisa Moon, M.C. Griffith, Arturo E Schultz, Ilaria Senaldi, Guido Magenes, 

Jocelyn Dickie, Shelley Lissel, Jose Centeneo, Carlos Ventura, Jaoo Leite, Paulo B. Lourenco. “Performance of 

Masonry Buildings and Churches in the 22 February 2011 Christchurch Earthquake,” Bulletin of the New Zealand 

Society for Earthquake Engineering 44 (2011): 279-295, 

https://www.researchgate.net/publication/265885920_Performance_of_masonry_buildings_and_churches_in_th

e_22_February_2011_Christchurch_earthquake  
42 Dizhur, Ingham, Moon, Griffith, Schultz, Senaldi, Magenes, Dickie, Lissel, Centeneo, Ventura, Leite, 

Lourenco, “Performance of Masonry Buildings and Churches in the 22 February 2011 Christchurch Earthquake,” 
43 Dizhur, Ingham, Moon, Griffith, Schultz, Senaldi, Magenes, Dickie, Lissel, Centeneo, Ventura, Leite, 

Lourenco, “Performance of Masonry Buildings and Churches in the 22 February 2011 Christchurch 

Earthquake,” 
44FFU: Churches are assigned one of six classifications: ‘Safe’, Unsafe’, ‘Unsafe due to External Causes’, 

‘Partially Safe’, ‘Safe with Precautions’, ‘Temporarily Unsafe’. Joao Leite, Paulo Barbosa Lourenco, and Jason 

Ingham. “Statistical Assessment of Damage to Churches Affected by the 2010-2011 Canterbury (New Zealand) 

Earthquake Sequence.” Journal of Earthquake Engineering, 17 (2013): 

https://www.tandfonline.com/doi/full/10.1080/13632469.2012.713562  
45 Alessandra Marotta, “Seismic Vulnerability Assessment of New Zealand Unreinforced Masonry Churches,” 

PhD diss., Sapienza University of Rome, 2016; Alessandra Marotta, Tatiana Goded, Sonia Giovinazzi, Sergio 

Lagomarsino, Domencio Liberatore, Luigi Sorrentino, and Jason M. Ingham, “An Inventory of Unreinforced 

Masonry Churches in New Zealand,” Bulletin of the New Zealand Society for Earthquake Engineering 48, 

(September 2015): http://www.nzsee.org.nz/db/Bulletin/Archive/48(3)0170.pdf 
46 Marotta, Seismic Vulnerability Assessment of New Zealand Unreinforced Masonry Churches, 8. 
47 Marotta, Seismic Vulnerability Assessment of New Zealand Unreinforced Masonry Churches, 8. 
48 Marotta, Seismic Vulnerability Assessment of New Zealand Unreinforced Masonry Churches, 17. 

https://www.researchgate.net/publication/265885920_Performance_of_masonry_buildings_and_churches_in_the_22_February_2011_Christchurch_earthquake
https://www.researchgate.net/publication/265885920_Performance_of_masonry_buildings_and_churches_in_the_22_February_2011_Christchurch_earthquake
https://www.tandfonline.com/doi/full/10.1080/13632469.2012.713562
http://www.nzsee.org.nz/db/Bulletin/Archive/48(3)0170.pdf
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presence of porch/narthex, presbytery, apse (polygonal or circular), along with regularity or 

symmetry of plan and elevation.49  

 
 

Figure 6.6: Common Architectural Features and Vulnerable Elements of URM Churches. 

 
49 Marotta, Seismic Vulnerability Assessment of New Zealand Unreinforced Masonry Churches, 
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TABLE 6.1: SIGNIFICANT HISTORIC URM CATHEDRAL AND CHURCH PRECINCTS 

AUCKLAND 

Name Built Heritage New Zealand 

Listing 

 

Auckland City Council 

Scheduling 

St. Paul’s Church 

(Anglican)  

c. 1841 650;  162; Cat. A; Surrounds 

+ Interior 

Wesleyan Chapel 

(former)  

1859 7752;  394; Cat. A; Surrounds 

+ Interior 

St. James Church 

(Anglican) 

1859- 689;  015; Cat. A; Surrounds 

+ Interior 

Melanesian Mission 

Building and Stone 

Walls 

1859- 111; Remnant of 

Complex 

Cat. A; Surrounds + 

Interior 

St. Patrick’s Cathedral 1884-85, 1906-07 97;  191; 2054;  Cat. A; 

Surrounds + Interior 

The Baptist Tabernacle 1885- 7357;  150; Cat.B; Surrounds + 

Interior 

Waikumete Cemetery 

Chapel 

1886- 2605;  Chapel, Cemetery 

Church of Our Lady of 

the Assumption 

(Catholic) 

1887-89 523;  Church, 

Churchyard, Former 

Convent, School, Hall;  

Cat. B; Surrounds + 

Interior 

St. Benedict’s Church 

and Presbytery Complex 

(Catholic) 

1887-8 640;  Church , 

Presbytery, Club;  

Cat. B; Surrounds + 

Interior (Church) 

Church of St. Alban the 

Martyr (Anglican) 

1905- 511;  Cat. B; Surrounds + 

Interior 

Dominion Road 

Methodist Church 

1915- 2607;  Cat. B; Surrounds + 

Interior 

St. Saviour’s Chapel c. 1918-1919 7169; Chapel, Former 

Orphanage, 

Administration Block;  

 

St. Paul’s Church 

(Methodist) 

1922- 651;  Cat. B; Surrounds + 

Interior 

King’s College Chapel 1925 90; Chapel attached to 

School;  

Cat. A; Surrounds + 

Interior 

St. Augustine’s Church 

(Anglican) 

1930 4529;  Church, Hall, 

Lavatory;  

- 

St. Columba Church 

(Anglican) 

1931- 2644;  - 

WAIKATO 

Name  Built   Heritage New Zealand 

Listing 

Waikato Council 

Scheduling 

St. May’s Church  1934   4303; Cat. 2;  55A; Church 

St. Mary’s Convent 

Chapel 

 

 1926-   5460;  H10; Cat. A; Chapel; 

Church + Context  

TARANAKI 

Name Built Heritage New Zealand 

Listing 

New Plymouth Council 

Scheduling 

St. Mary’s Church  861;  C3; Church 

St. Andrew’s Church 

(Anglican) 

1923- 875;  48; Church 

Taranaki Cathedral (St. 

Mary’s Church) 

 148;  51; Church + Grounds 

WELLINGTON 
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Name Built Heritage New Zealand 

Listing 

Wellington City 

Council Scheduling 

St. Gerard’s Church and 

Monastery 

1908, 1932 Cat. I; 226 and 227;  75; Church + Monastery 

Karori Crematorium 

Chapel 

1909 1399; Chapel, 

Crematorium 

14; Crematorium + 

Chapel 

Our Lady Star of the 

Sea Chapel 

1924 1413, Cat. II; Star of the 

Sea Historic Area; 

Former School, 

Convent. 

16; Chapel 

Cathedral of the Sacred 

Heart (Wellington 

Basilica) 

1901 214; Cat. 1;  40; Connolly Hall, 

Sacred Heart Cathedral 

School, Saint Mary’s 

College, Saint Mary’s 

Convent. Demolished: 

Viard House etc. 

CHRISTCHURCH 

Name Built Heritage New Zealand 

Listing 

Christchurch City 

Council Scheduling 

Christ’s College Chapel 1867 3277; Chapel and 

School;  

 477; 254; ;Chapel + 

Setting 

St. Peter’s Church 

(Anglican) 

1875- 1792; Church and 

Cemetery;  

1083; 5; Church + 

Setting 

Trinity Congregational 

Church 

1875 306; Church and Hall  

St. John of God Chapel  4393; Church; Former 

housing, school, 

hospital;  

402; 191; Former Mount 

Magdala Chapel/ St. 

John of God Chapel + 

Setting 

St. Mary’s Convent 

Chapel 

1910 7239; No Associated 

Outbuildings or 

Structures;  

154; 329; Former St 

Mary's Convent Chapel 

+ Setting 

 

Cashmere Hills 

Presbyterian Church 

1929 1842; Church, 

Sanctuary;  

345; 289; Cashmere 

Hills Presbyterian 

Church and Setting 

Cathedral Church of 

Christ 

1873-1904, 1960-62, 

1992-95 

46; Cat.1;  106; 553; Christ Church 

Cathedral and Setting 

Cathedral of the Blessed 

Sacrament 

1905 47; Cat. 1;  46; Cathedral 

Nurses Memorial 

Chapel 

1927- 1851; First example of 

hospital chapel;  

460; 252; Nurses’ 

Memorial Chapel and 

Setting 

St. John the Evangelist 

Church (Catholic) 

1924- 5293; No Associated 

Outbuildings or 

Structures. Possible 

Unmarked Burials;  

730; 147; St John the 

Evangelist Church and 

Setting 

*Does not include buildings that do not have a heritage designation. 

** Data drawn from Marotta (2016), Heritage New Zealand Pouhere Taonga List, Auckland Council, Wellington 

City Council, Christchurch City Council, South Taranaki/Hawera District Plan, Hamilton City Council District 

Plan, Waikato District Plan 

 

TABLE 6.1 collates prominent examples of historic URM cathedral and church precincts 

across New Zealand’s main cities of Auckland, Wellington, and Christchurch, in addition to 

provincial examples within the Waikato and Taranaki regions. The majority of featured sites 
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have recognised heritage status locally and/or nationally, and the surviving cathedral, church, 

chapel and historic spatial setting have been deemed significant. Referencing the inventory 

compiled by Marotta, combined with data drawn from local authorities (e.g. Auckland, 

Wellington, or Christchurch City Councils), presents the overall approach to managing these 

distinctive historic precincts. While a full analysis of the local and national legislative 

frameworks governing these properties lies outside the scope of this thesis, a brief comment on 

the local Council Scheduling, and Heritage New Zealand Listing can be made. Key 

observations include the use of varying urban zonings such as ‘Business-City Centre’/ ‘Civic 

Space’ for the Cathedral of St. Patrick and St. Joseph, ‘Residential’ for the Church of Our Lady 

of the Assumption, and ‘Special Purpose’ zoning for the Nurses’ Memorial Chapel and Christ’s 

College Chapel that form part of larger public and educational complexes (Figure 6.7). The 

‘Historic Heritage’ overlay for Auckland Council recognises the ‘St. Patrick’s Cathedral 

Complex’.  In relation to the extent of protection, Heritage New Zealand recognition of listed 

properties includes interior, exterior and the site (e.g. structures, trees, walls, plantings) within 

the legal boundaries. Acknowledgement of the whole site is reflected by local Council heritage 

scheduling of “setting”, “surrounds”, and “context”. Therefore, the defined or recognised 

“Extent of Place” can differ across national and local council heritage assessment and 

designation. Heritage New Zealand listing does not constitute a protection mechanism in its 

own right, but the organisation is considered an affected party and provides specialist advice 

for building owners wishing to undertake changes or interventions.  
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6.7a: Cathedral of St. Patrick and St. Joseph. 6.7b: Church of Our Lady of the Assumption 

(Catholic). 

 

 

6.7c: Cathedral of the Sacred Heart (Catholic). 6.7d: St. Gerard’s Church and Monastery. 

 

 

6.7e: Nurses’ Memorial Chapel. 6.7f: Christ’s College Chapel. 

 
Figure 6.7: Local Authority Zoning and Scheduling  

of Cathedral and Church Precincts, 2019. 
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Over 2016-18, a larger interdisciplinary team re-examined the seismic resilience of New 

Zealand’s URM churches. The team consisted of researchers from the Universities of Auckland 

and Canterbury Engineering departments, and the current author to provide input from the 

perspective of architectural heritage conservation. The Anglican Diocese of the Waikato and 

Taranaki regions requested studies focusing on risk and macroelement assessment, and the 

performance of appropriate retrofit solutions, in relation to conserving cultural heritage value.50 

Early research findings quantified the distribution of URM compared with timber church 

construction, and reported on the scope of seismic retrofit schemes for case study buildings.51 

Analysis from the perspective of heritage conservation highlighted differing approaches to the 

integration of structural elements that reduce to seismic risk.52 Accordingly, the development 

and application of Decision Support Systems (DSSs), for assessing risk from natural hazards 

to help improve church building resilience, was also explored.53 These initiatives reveal the 

vulnerability of church buildings during earthquakes, but also that there is recent and ongoing 

research focusing on approaches to secure their futures (Figure 6.8). 

 
50 Francisco Galvez, Stacy Vallis, Shannon Abeling, Sonia Giovinazzi and Jason Ingham, “Unreinforced Masonry 

Churches in New Zealand: towards an holistic framework for the identification of optimal seismic retrofit 

intervention,” in Proceedings of the XVII Conference ANIDIS Seismic Engineering, Italy, 17-21 September 2017, 

eds. Franco Braga, Walter Salvatore, and Andrea Vignoli (Pisa University of Press), 141-151, 

http://digital.casalini.it/4215336  
51 Shannon Abeling, Stacy Vallis, Tatiana Goded, Sonia Giovinazzi and Jason Ingham, “Seismic risk assessment 

of New Zealand URM church inventory,” in Proceedings of the 10th Australasian Masonry Conference, Sydney, 

Australia, February 2018, (The University of Newcastle, NSW, Australia, Think Brick Australia, the Concrete 

Masonry Association of Australia), 15-32, 

https://cmaa.blob.core.windows.net/files/10AMC%20Proceedings%20E-version.pdf and Stacy Vallis, Shannon 

Abeling, Francisco Galvez and Jason Ingham, “Unshaken: Retaining Architectural Qualities of Historic URM 

Churches and Church Precincts within the New Zealand Seismic Retrofit Process,” in Proceedings of the 10th 

Australasian Masonry Conference, Sydney, Australia, February 2018 , (The University of Newcastle, NSW, 

Australia, Think Brick Australia, the Concrete Masonry Association of Australia), 388-402, 

https://cmaa.blob.core.windows.net/files/10AMC%20Proceedings%20E-version.pdf 
52 Stacy Vallis, Shannon Abeling, Francisco Galvez and Jason Ingham, “Unshaken: Retaining Architectural 

Qualities of Historic URM Churches and Church Precincts within the New Zealand Seismic Retrofit Process,” 

388-402. 
53 Sonia Giovinazzi, Shannon Abeling, Francisco Galvez, Stacy Vallis, Tatiana Goded, Nick Horspool, Elena 

Calandra, and Jason Ingham, “Fostering the Resilience of Heritage Buildings in New Zealand: Potentialities of 

Decision Support Systems”  in Proceedings of the 16th European Conference on Earthquake Engineering 

(16ECEE), Thessaloniki, June 2018, 

http://papers.16ecee.org/files/Giovinazzi%20et%20al%2016ECEE%2021March%202018.pdf  

http://digital.casalini.it/4215336
https://cmaa.blob.core.windows.net/files/10AMC%20Proceedings%20E-version.pdf
https://cmaa.blob.core.windows.net/files/10AMC%20Proceedings%20E-version.pdf
http://papers.16ecee.org/files/Giovinazzi%20et%20al%2016ECEE%2021March%202018.pdf


Evolving Attitudes towards Seismic Structural Upgrade of  

New Zealand’s Cathedral and Church Precincts 

294 

 

 

Figure 6.8: Prevailing public sentiment, c. 2013. 

 

6.2 Challenging Conservation Theory of Pre- and Post-Earthquake Recovery 

Two of New Zealand’s most notable symbols of post-earthquake recovery responses are the 

Cathedral Church of Christ (Anglican also known as the Christchurch Cathedral) and the 

Cathedral of the Blessed Sacrament (Catholic) also in Christchurch. A core consideration is the 

siting of these two principal ecclesiastical buildings within urban precincts, where monumental 

URM architecture as well as the historic spatial setting collectively contribute to cultural 

heritage value. Analysing the treatments adopted for cathedrals and church precincts highlights 

the emergence of New Zealand attitudes and practices towards heritage conservation. The next 

part of this chapter presents lessons from a selection of conserved examples, before 

foregrounding the challenges embodied by publicised solutions for the two Cathedrals in 

Christchurch.  

Examining the scope of individual schemes reveals predominant approaches relating to four 

primary types of conservation intervention cited within the ICOMOS New Zealand Charter 

(2010). Interventions include preservation (stabilisation, maintenance, or repair), restoration 

(reassembly, reinstatement or removal), reconstruction, and adaptation.54 These processes are 

underpinned by the principles of minimum intervention, compatibility, truthfulness, and 

reversibility. Hence, intersecting aesthetic, structural, and material priorities are unavoidable 

during application to a given context, and the conservationist must decide on an appropriate 

response.  

A shift in focus from individual buildings to groups or precincts of buildings for heritage 

conservation involving seismic retrofit can assist in facilitating greater public safety while 

retaining cultural heritage value. Protection and conservation of church or cathedral precincts 

 
54  “ICOMOS New Zealand Charter for the Conservation of Places of Cultural Heritage Value,”  ICOMOS New 

Zealand,https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oc

t_2010.pdf 

https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.pdf
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can be recognised by local and central government heritage legislation, further informed by 

established international conservation guidelines. The main characteristics of such precincts 

are encompassed within the concept of ‘Setting’ (Article 9), defined by the ICOMOS New 

Zealand Charter, advocating consideration of both the historic structure as well as the wider 

spatial context as structures, outbuildings, accessways, townscapes, streetscapes, and views or 

viewshafts. 55 In this sense, gravestones or mausoleums maybe considered cantilevered 

masonry elements, while presbyteries, chapels, or even small school buildings demand an 

equivalent attention. 

Complexity arises when considering the post-disaster and pre-disaster context, where major 

interventions such as restoration, reconstruction, and adaptation may be warranted. 

Conservation guidelines, including the ICOMOS New Zealand Charter, warn against excessive 

reconstruction that would reduce cultural heritage value.56 Similarly, the Charter discourages 

conjectural reconstruction: 

Re-creation, meaning the conjectural reconstruction of a structure or place; replication, 

meaning to make a copy of an existing or former structure or place; or the construction 

of generalised representations of typical features or structures, are not conservation 

processes and are outside the scope of this charter.57 

Interrelated concepts of authenticity and integrity concerning individual buildings and the 

wider spatial context, are at the heart of such undertakings.58 Scholars such as Herb Stovel and 

Aylin Orbaşlı are in agreement over the evolving scope of the terms of authenticity and 

integrity, evident through the many monitoring measures, indicators, and frameworks, 

especially used for evaluation of World Heritage nominations. 59 Therefore, while the concepts 

have varied cultural and contextual applications, this thesis is primarily concerned with the 

challenge of ensuring authenticity of post-earthquake reconstruction.  

 
55 “ICOMOS New Zealand,”13. 
56 “ICOMOS New Zealand Charter,” 9. 
57 “ICOMOS New Zealand Charter,” 8. 
58 “International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter 

1964),” 
59 Stovel, “Origins and Influence of the Nara Document on Authenticity,” 9-17, and Aylin Orbaşlı, “Nara+20: a 

Theory and Practice Perspective,” Heritage & Society 8:2 (2015): 178-188, doi: 

10.1080/2159032X.2015.1126118,https://www.tandfonline.com/doi/pdf/10.1080/2159032X.2015.1126118?nee

dAccess=true  

https://www.tandfonline.com/doi/pdf/10.1080/2159032X.2015.1126118?needAccess=true
https://www.tandfonline.com/doi/pdf/10.1080/2159032X.2015.1126118?needAccess=true
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Post-disaster practices, also known as post-trauma reconstruction, appear within conservation 

literature as early as the Venice Charter (1964).60 As discussed in Chapter 1 of this thesis, 

inappropriate uses, unnecessary additions and changes to urban patterns and relationships, or 

the formal appearance of building interior and exterior are impairments on authenticity, as 

noted within various urban conservation charters.61 The ICOMOS New Zealand Charter takes 

a similar approach by defining authenticity as “the credibility or truthfulness of the surviving 

evidence and knowledge” evidenced by form and design, technology and craftsmanship, 

location and surroundings, setting, use, traditions, spiritual essence, and sense of place, for 

example.62 Two authoritative guidelines on authenticity are the original Nara Document (1994) 

and the succeeding NARA+20: On Heritage Practices, Cultural Values, and the Concept of 

Authenticity (2014), in signalling a move from universal judgements of heritage value, to a 

more contextual focus.63  The Riga Charter specifically advocates that reconstruction should 

be undertaken without conjecture, be legible, reversible, and should only comprise an amount 

to enable the conservation or presentation of the site. Replication may only be considered in 

exceptional circumstances.64 Relevant questions therefore centre on the complexities of 

reconstructing damaged buildings such as churches, that are also regarded as public 

monuments. The so-called ‘politics of reconstruction’ come into play, as designers and 

communities reflect on re-establishing a relevant expression of cultural identity and values. 

Both, Nara and NARA+20 advocate the conservation of “the collective memory of humanity”, 

to ensure that histories or events are not wholly erased. Interpreting and applying the concept 

of authenticity requires consideration of the impact of evolving modes or technologies of 

treating and managing cultural heritage.65 

Damage to Notre-Dame Cathedral in Paris is a recent and high profile case in point (Figure 

6.9). Far from being the only cultural monument to suffer extensive damage from fire, public 

sentiment and professional and practical knowledge now inform discussions concerning the 

 
60 “International Charter for the Conservation and Restoration of Monuments and Sites (The Venice Charter 

1964)” ICOMOS, January 20, 2019,  https://www.icomos.org/charters/venice_e.pdf 
61 “Charter for the Conservation of Historic Towns and Urban Areas (Washington Charter 1987),” ICOMOS, 

January 20, 2019, https://www.icomos.org/charters/towns_e.pdf 
62 “ICOMOS New Zealand Charter,” 11. 
63 “The Nara Document on Authenticity (1994),” ICOMOS, February 5, 2018, 

https://www.icomos.org/charters/nara-e.pdf and Japan ICOMOS, “Nara + 20: On Heritage Practices, Cultural 

Values, and the Concept of Authenticity,” Agency for Cultural Affairs (Government of Japan), Nara Prefecture 

and Nara City, 22-24 October 2014, http://www.japan-icomos.org/pdf/nara20_final_eng.pdf  
64 ICCROM/Latvian National Commission for UNESCO/State Inspection for Heritage Protection of Latvia, “Riga 

Charter on authenticity and historical reconstruction in relationship to cultural heritage,” Riga, Latvia, 23-24 

October , 2000, https://www.vilagorokseg.hu/_upload/editor/UNESCO_hatteranyagok/Riga_Charter_2000.pdf  
65 “Riga Charter on authenticity and historical reconstruction in relationship to cultural heritage,” 

https://www.icomos.org/charters/venice_e.pdf
https://www.icomos.org/charters/towns_e.pdf
https://www.icomos.org/charters/nara-e.pdf
http://www.japan-icomos.org/pdf/nara20_final_eng.pdf
https://www.vilagorokseg.hu/_upload/editor/UNESCO_hatteranyagok/Riga_Charter_2000.pdf
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building’s future. A comparable model for reference is the conservation scheme for York 

Minster Cathedral, in England following fire damage in 1984.66 Key questions have focused 

on potential reconstruction of the timber spire and roof, in addition to the stone vaulting. Many 

commentators have pointed out that the collapsed spire was in fact, the nineteenth-century work 

of Viollet-le-Duc. Viollet-le-Duc was commissioned to replace the damaged spire in a scheme 

that also saw him extensively restore the whole western façade, applying his famous 

philosophies of restoration.67 International organisations such as ICOMOS have circulated 

statements encouraging an environment of informed and orderly decision-making.68 The 

French Council of State has validated emergency legislation to promote the creation of a 

scientific committee that will be involved during all phases of the conservation process. 

Perhaps never has the question of “in which style” been more widely debated than through 

twenty-first-century social media platforms, further calling for a sound and multidisciplinary 

insight. 

 

 

6.9a: Western Facade featuring changes 

 by Viollet-le-Duc. 

6.9b: Viollet-le-Duc’s Fleche. 

 

Figure 6.9: Notre-Dame Cathedral, Paris.  

 
66 Gareth Evans, “Notre-Dame fire: How will the Cathedral be restored?” BBC News, April 2019, Accessed May 

5, 2019, https://www.bbc.com/news/world-europe-47952055  
67 Meagan Flynn, “The story behind the towering Notre Dame spire and the 30-year-old architect commissioned 

to rebuild it,” The Washington Post, April 17, 2019, accessed May 5, 2019, 

https://www.washingtonpost.com/nation/2019/04/16/story-behind-towering-notre-dame-spire-year-old-

architect-commissioned-build-it/?noredirect=on&utm_term=.7e4774b273f8  
68 ICOMOS International, “The Notre-Dame de Paris fire- update and actions by ICOMOS”, ICOMOS, April 30, 

2019, accessed May 5, 2019, https://www.icomos.org/en/78-english-categories/58468-the-notre-dame-de-paris-

fire-up-date-and-actions-by-icomos 

https://www.bbc.com/news/world-europe-47952055
https://www.washingtonpost.com/nation/2019/04/16/story-behind-towering-notre-dame-spire-year-old-architect-commissioned-build-it/?noredirect=on&utm_term=.7e4774b273f8
https://www.washingtonpost.com/nation/2019/04/16/story-behind-towering-notre-dame-spire-year-old-architect-commissioned-build-it/?noredirect=on&utm_term=.7e4774b273f8
https://www.icomos.org/en/78-english-categories/58468-the-notre-dame-de-paris-fire-up-date-and-actions-by-icomos
https://www.icomos.org/en/78-english-categories/58468-the-notre-dame-de-paris-fire-up-date-and-actions-by-icomos
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6.3 Observations and Attitudes from Previous Undertakings 

Local architectural heritage conservation and structural engineering practice is confronting 

large-scale and complex undertakings on some of New Zealand’s most iconic cathedrals and 

churches. An ever-present risk of damage from recent and future earthquakes, coupled with 

proposals of redevelopment, and the provision of public amenities serve as catalysts for major 

conservation upgrades.  This section considers five examples to identify historic and more 

recent design responses to seismic risk mitigation revealing evolving attitudes to the treatment 

of historic building fabric. Removal of historic fabric, total concealment of structural 

reinforcing, ensuring visual compatibility, and replication using contemporary technologies are 

adopted in efforts to balance the desire for retaining the religious experience and improving 

public safety.  

 

 
Figure 6.10: Locations of Cathedral and Church Precincts,  

relative to New Zealand’s High Risk Seismic Zone.  
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The five buildings are discussed in chronological order of construction: St. Mary’s Cathedral, 

Taranaki (built c. 1845/46 - 1915), Cathedral of St. Patrick and St. Joseph in Auckland (built 

1884-85, 1906-07), St. Matthew-in-the-City in Auckland (built c.1905), Cathedral of the 

Sacred Heart in Wellington (built 1901), and St. Mary of the Angels Church in Wellington 

(built 1922) (Figure 6.4) (Figure 6.10). Spanning a period of approximately forty years, these 

buildings demonstrate the use of evolving historic architectural and construction technologies 

by some of New Zealand’s most prolific architects. Adaptation using locally sourced building 

materials helped erect architectural odes to Old World construction techniques and styles. A 

key commonality is nevertheless present, relating to their urban setting, as a result of being 

centrally located in the cities of Auckland and Wellington (Figure 6.11). Once forming an 

integral component of New Zealand’s growing cities and towns, the cathedrals, churches, and 

their associated buildings remain community hubs within their urban contexts. Consideration 

of the wider spatial setting comprises both the main building and surrounding complex of 

supporting or service structures is warranted during any conservation, structural upgrade 

redevelopment. Scholarly discourse identifies the challenge of diagnosing and addressing 

structural inadequacies during the present-day, but acknowledges that heritage buildings were 

originally built in accordance with established construction techniques and practices. 

Moreover, the Gothic and Classical building stock found within the former British colonies 

and dominions, is contrasted by their much older Old-World counterparts, where architect or 

mason gave their whole life to the construction.69 Nevertheless, nationwide public perception 

and sentiment reawakened in the aftermath of the Canterbury earthquakes, and lends a further 

urgency to ongoing and proposed remedial measures.  

 
69 Avril Joyce Knight, “Art in Architecture: Singing in the Stone: A Comparison of the stone details of three 

Auckland inner city churches with those of the early Gothic period in England. A contention that the details are 

an essential part of, but are separate from the whole,” BArch Thesis, University of Auckland, 1987. 
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Figure 6.11: Cathedral and Church Precincts. Prepared by author.  
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6.3.1 St. Mary’s Cathedral, Taranaki (built c. 1845/46 - 1915)  

“The overall design approach brought to the project has been to provide as light a touch to the 

structure and grounds as possible even where this significantly increases the complexity and 

cost of the project.”70 

St. Mary’s (also known as Taranaki Cathedral Church) is acknowledged as New Zealand’s 

oldest stone masonry church) (Figure 6.12) (Figure 6.13), and displays a noteworthy project 

of conservation and adaptation. There is no history of previous structural upgrading apart from 

a series of modifications to the building’s internal spatial form and construction/material 

detailing. The extensive supporting outbuildings or structures (including the existing timber 

vicarage and Peace Hall, and stone masonry Hatherley Hall) comprise a significant cathedral 

precinct.71 The Church’s early role as a garrison building is reflected by the surviving graves 

belonging to soldiers, and the boundary walls demarcating the churchyard setting.72  

The Church was closed for full seismic strengthening and extension in January 2016, based on 

a proposed remediation for offering the community a clearer interpretation of the early 

exchanges between European and Maori groups, of which earthquake strengthening was the 

first phase.73 A funding boost from the New Zealand Government further consolidated plans 

for creating a “cathedral precinct” containing community space while incorporating on-site 

vicarage and car parking to service contemporary needs including education, and worship.74 

The design incorporates flexibility in allowing the internal space to be used for community 

events, and concerts. Authenticity is maintained by retaining and consolidating the historic 

setting for an expanded range of contemporary and future uses. The approach to undertaking 

 
70 Mike Watson, “Historic Taranaki Cathedral granted resource consent for earthquake strengthening work,” 

stuff.co.nz, August 16, 2018, accessed December 20, 2018, https://www.stuff.co.nz/national/106316257/historic-

taranaki-cathedral-granted-resource-consent-for-earthquake-strengthening-work  
71 Heritage New Zealand, “Taranaki Cathedral Church of St. Mary (Anglican),” The List, 

http://www.heritage.org.nz/the-list/details/148  
72 Margaret Alington, Goodly Stones and Timbers; A History of St. Mary’s Church, New Plymouth, New 

Plymouth, N.Z.: 1988, 53-83. 
73 Warwick Quinn, “The Cathedral to play key role in telling region’s history,” TaranakiCathedral.Org, June 28, 

2018, accessed December 20, 2018, https://www.taranakicathedral.org.nz/blog/cathedral-play-key-role-telling-

regions-history/  
74Christine Walsh, “Vision for Taranaki Cathedral Closer to Realisation with $5m Government Funding Boost,” 

Stuff.co,nz, April 8, 2018, accessed December 22, 2018, https://www.stuff.co.nz/taranaki-daily-

news/news/102908954/vision-for-taranaki-cathedral-closer-to-realisation-with-5m-government-funding-boost 

and Mike Watson, “Lotteries heritage group gives $500,000 for Taranaki Cathedral rebuild,” stuff.co,nz, Accessed 

December 22, 2018,  

https://www.stuff.co.nz/national/109072257/lotteries-heritage-group-gives-500000-for-taranaki-cathedral-

rebuild  and Jenny Goddard, “A Stronger Cathedral Driving Our Church Vision,” TaranakiCathedral.Org, 

December 4, 2018,  accessed December 20, 2018, https://www.taranakicathedral.org.nz/blog/stronger-cathedral-

driving-church-vision/ 

https://www.stuff.co.nz/national/106316257/historic-taranaki-cathedral-granted-resource-consent-for-earthquake-strengthening-work
https://www.stuff.co.nz/national/106316257/historic-taranaki-cathedral-granted-resource-consent-for-earthquake-strengthening-work
http://www.heritage.org.nz/the-list/details/148
https://www.taranakicathedral.org.nz/blog/cathedral-play-key-role-telling-regions-history/
https://www.taranakicathedral.org.nz/blog/cathedral-play-key-role-telling-regions-history/
https://www.stuff.co.nz/taranaki-daily-news/news/102908954/vision-for-taranaki-cathedral-closer-to-realisation-with-5m-government-funding-boost
https://www.stuff.co.nz/taranaki-daily-news/news/102908954/vision-for-taranaki-cathedral-closer-to-realisation-with-5m-government-funding-boost
https://www.stuff.co.nz/national/109072257/lotteries-heritage-group-gives-500000-for-taranaki-cathedral-rebuild
https://www.stuff.co.nz/national/109072257/lotteries-heritage-group-gives-500000-for-taranaki-cathedral-rebuild
https://www.taranakicathedral.org.nz/blog/stronger-cathedral-driving-church-vision/
https://www.taranakicathedral.org.nz/blog/stronger-cathedral-driving-church-vision/
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conservation works that include seismic upgrade is informed by the perspectives of previous 

and present decision-makers.  

 

 

6.12a: St. Mary’s, New Plymouth. 1810?-1895. 
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6.12b: 1927 Survey of St. Mary’s Churchyard.  

 

Figure 6.12: Historic Spatial Setting of St. Mary’s Church, New Plymouth. 

 

Structural, material, and aesthetic considerations for contemporary conservation treatments 

derive from the succession of alterations and additions, designed by prominent ecclesiastical 
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architects such as Frederick Thatcher and Benjamin Mountfort, to generate the additive 

architectural form that is evident today. Distinctive masonry detailing such as the Latin cross 

plan, and external features such as the steeply pitched roof, pointsed windows, belfry, and 

unfaced stone walls, contribute to the Antipodean Gothic architectural style, credited to 

Thatcher for the successful use of European design principles within a new colonial context.75  

 

 

Figure 6.13: 60 degrees roof pitch and exposed masonry construction 

Taranaki Cathedral. 

 

Proposed structural interventions address the building’s superstructure and substructure, 

encompassing the roof, walls, buttresses, gable end crosses, vestry, and foundations (Figure 

6.15).76 As the objective is to achieve maximum visual compatibility with the original historic 

architecture, the process of structural consolidation firstly involved removal of internal and 

external finishes, followed by the insertion of plywood sheets, steel members (e.g. plates, 

angles, anchors) and a concrete ring beam, and culminates with reinstating historic fabric.77 

Post-tensioning of existing buttresses will take place with the insertion of rods and grout 

injection.78 There will be a loss of historic fabric such as some of the original slate roof tiling. 

 
75 Shaw, Robin Morrison, New Zealand Architecture; Also see: Dave Pearson Architects Limited, “St. Mary’s 

Pro Cathedral New Plymouth; A Conservation Plan and Assessment,” 2004. Latin Cross plan refers to: (nave 

extending into chancel and sanctuary, with north transept and second aisle. 
76 Richard Grevers, “Strengthening Update; Concept Design,” TaranakiCathedral.Org, June 13, 2016, accessed 

December 22, 2018, https://www.taranakicathedral.org.nz/blog/strengthening-update-concept-design/  
77 Grevers, “Strengthening Update; Concept Design,” 
78 Grevers, “Strengthening Update; Concept Design,” 

https://www.taranakicathedral.org.nz/blog/strengthening-update-concept-design/
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ICOMOS New Zealand Charter principles identify material compatibility as becoming another 

relevant concern, due to the need for reinstatement of original masonry to conceal the concrete 

ring beam.79 Visibility of some structural elements such as the connections between wall and 

roof, and steel plates for gable end and transept walls may retain “honesty” through structural 

expression that aligns with the original Gothic architectural tenets. Identified methods of roof 

or diaphragm bracing and updating services are unlikely to result in change to principal 

architectural forms such as the pointed arches that generate a sense of verticality that underpins 

Gothic architectural design philosophy. The Conservation Plan reports evidence of masonry 

repointing and replacement of the original lime mortar with cement.80  

The broad scope of works taking place at St. Mary’s Cathedral demonstrates the importance of 

enabling adaptation of public places such as historic churches. Earthquake strengthening and 

the associated structural upgrades serve as one aspect within the overall conservation scheme. 

While care is being taken to conserve the building’s status as the country’s oldest stone 

masonry church through numerous structural and material interventions, the envisioned result 

will house a more flexible space, intended for a range of community uses. 

6.4.2 Cathedral of St. Patrick and St. Joseph, Auckland (built 1884-85, 1906-07) 

Much like Taranaki Cathedral, the Cathedral of St. Patrick and St. Joseph (commonly known 

as St. Patrick’s Cathedral) represents a precedent for material and structural conservation, and 

the reintegration of public facilities within a precinct of related spaces and buildings (Figure 

6.14). The scheme took place prior to the Canterbury earthquakes and the building reopened in 

September 2007.81 St. Patrick’s square has housed the Cathedral since 1848, hence constituting 

the historic spatial setting. The Salmond Reed Architects conservation plan reports that the first 

timber building contained both a church and school, replaced by the design for a ‘stone’ or 

scoria church that was incorporated as the transept of a new structure.82  

 
79 “ICOMOS New Zealand Charter (2010),” 9. 
80 Dave Pearson Architects Limited, “St. Mary’s Pro Cathedral New Plymouth; A Conservation Plan and 

Assessment,” 2004. 35. 
81 Julia Gatley, “Salvation by Works,” Architecture New Zealand, 2, (2008),   48-57. 
82 Salmond Architects, Saint Patrick’s Cathedral; A Conservation Plan Prepared for The Parish of St. Patrick’s 

Cathedral, (Auckland: Salmond Architects, 1998), 3. 
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6.14a: St. Patrick’s Spatial Setting (Cathedral and Presbyter, 1908.  
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6.14b: Insertion of Truss Bridle Ties (Nave) and Steel Framing (Tower), St. Patrick’s Cathedral. 
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6.14c: Concealed Steel Framing for Masonry Arches. 

 

Figure 6.14: Cathedral of St. Patrick and St. Joseph, Auckland. 
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Significant intervention took place between 2001 and 2007, addressing seismic strengthening, 

conservation, and redevelopment of the complex that includes St. Patrick’s Square, the 

Presbytery, and Liston House, with the addition of a community centre, café, and crèche.83 

Exterior changes included demolishing an existing addition and extending the northern 

frontage, enabling a more central public space.84 Adding the Chapel of the Blessed Sacrament 

behind the altar helped channel more natural light into the building, hence heightening the 

intensity of the historic internal spatial experience. Therefore, the project ensured continued 

occupancy and use through the creation and regeneration of public space.  

The interventions warranted the introduction of new material and accepting changes to the 

original building fabric85. Maximum aesthetic compatibility between old and new was sought 

and achieved through nearly total concealment of all structural consolidation. Installation of 

steel reinforcement within all the URM clay-brick masonry walls and buttresses is one example 

of the highly invasive procedures required to achieve this objective. Concealment was 

undertaken by filling previously unoccupied spaces such as the interior of the spire, with steel 

framing. Such an approach is not necessarily consistent with Gothic Revival principles of 

‘truthfulness in the use of materials’ and ‘honesty of construction’, but a result of public 

sentiment for retaining the nineteenth-century appearance.86 Visible yet subtle truss bridle ties 

are nonetheless used to consolidate structural integrity rather than replacement with new 

structural elements. Consideration of material compatibility and impacts on architectural 

detailing are evident through the set-back of the stone surrounds of the Cathedral’s windows 

into brick fabric, rendered in concrete and painted to imitate stone.87 Some loss of heritage 

fabric is inevitably incurred, however efficient uses were found for excess material, such as re-

use of the unique pressed cement tiles that now line the central and side aisles, replacing 

damaged fabric.88St. Patrick’s Cathedral can be viewed as a comparable counterpart to St. 

Mary’s (Taranaki), in scope and treatment of the architectural setting. Additionally, the practice 

of near total concealment of structural intervention remains consistent. Whereas St. Mary’s 

epitomises the Gothic Revival precept of honesty in expression through its original 

construction, St. Patrick’s is the opposite. The compromise of achieving maximum aesthetic 

 
83 Gatley, “Salvation by Works,” 48-57. 
84 Gatley, “Salvation by Works,” 48-57. 
85 Gatley, “Salvation by Works,” 48-57. 
86 Joyce Knight, “Art in Architecture,” 39-62. 
87 Joyce Knight, “Art in Architecture,” 39-62. 
88 Gatley, “Salvation by Works,” 48-57. 
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compatibility with the original building (before earthquake strengthening), involves invasive 

and potentially irreversible procedures of providing reinforcement.  

 

 
Figure 6.15: Key Cathedral and Church Precinct Characteristics and Seismic Retrofit Techniques.   
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Figure 6.16: Key Cathedral and Church Precinct Characteristics and  

Seismic Retrofit Techniques.  
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6.3.3 St. Matthew-in-the-City in Auckland (built c.1905) 

St. Matthew-in-the-City is a rare New Zealand example of predominantly unreinforced 

limestone masonry construction, featuring traditional stone masonry building techniques that 

present unique considerations for contemporary conservation (Figure 6.17) (Figure 6.18). The 

Church has not yet required any seismic structural upgrade, and current design schemes focus 

on the provision of a new public square.89 Previous writings have addressed the poetic masonry 

work that is credited to architect Frank L. Pearson as an example of the Early English style of 

the 13th century.90 Of the aforementioned church and cathedral conservation schemes, St. 

Matthew remains an outstanding precedent for considering the scope of treatments needed for 

addressing the many material roles played by the stonework; performing as ornament and 

structure. The completed building’s construction predominantly uses Oamaru stone, with 

bluestone, slate, iron, timber, lead, mortar, concrete and Mt Somers stone for dressings, and 

window mullions. Since original construction, extensive stonework repairs, concrete patching, 

and steam cleaning were undertaken to combat the effects of city traffic pollution. 91  

Conservation policies recommend that exterior works are to match the original 1905 

construction as far as possible. 92  

Clarity through celebration of construction technique is a principal theme, and apparent through 

the special attention afforded to the fan vault ceiling, as one of New Zealand’s most complex 

examples following traditional techniques without any iron or steel reinforcing.93 The system 

consists of the piers along the aisles, supporting the springing of the sexpartite vaults and 

pointed arches. The vaults in turn carry the weight of timber beams of the pitched roof.  Hence, 

structural stabilisation or associated interventions should aim to complement the existing 

nineteenth-century style selected for religious buildings.94 Any future structural consolidation 

or material treatments would need to consider the clean masonry joints that do not feature the 

common ridge ribs. Early French masons trimmed the stone before placing each unit, unlike 

 
89 Stevens Lawsons Architects, “A Mission in the City Auckland,” accessed January 5, 2018, 

https://www.stevenslawson.co.nz/projects/mission-in-the-city/  
90 Joyce Knight, “Art in Architecture,” 63. 
91 Salmond Reed Architects, “Heritage; An Iconic Church in the City,” accessed January 10, 2018, 

https://salmondreed.co.nz/projects/an-iconic-church-in-the-city. Also see: Salmond Architects, The Church of 

Saint Matthew’s-in-the-City; A Conservation Plan (1994). 
92 Salmond Architects, The Church of Saint Matthew’s-in-the-City; A Conservation Plan (1994). 
93 Joyce Knight, “Art in Architecture; Singing in the Stone,” 64-66. 
94 “ICOMOS New Zealand Charter (2010),” 

https://www.stevenslawson.co.nz/projects/mission-in-the-city/
https://salmondreed.co.nz/projects/an-iconic-church-in-the-city
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their English counterparts who instead introduced ridge ribs to conceal the untrimmed and 

jagged joint.95  

 

 

6.17°: c. 1910.  6.16b: 2019. 

 

Figure 6.17:  Historic Spatial Characteristics: Play of Light within Cavernous Stone Masonry Interior, 

St. Matthew-in-the-City. 

 

St. Matthew may represent another key example in the search of a New Zealand architectural 

identity, as scholars acknowledge the building as a locally significant expression of a global 

architectural trend. At the time of construction, 1300 year old stone from the ruins of St 

Augustine’s Abbey Canterbury placed in the northwest pillar of the transept.96 Like St. 

Patrick’s, St. Matthew is located at a busy city intersection, hence rendering the treatment of 

its grounds especially important. As an example of URM construction, the church exemplifies 

the use of stone in ornamental and load-bearing roles. Evidently, the colour and texture of 

Oamaru stone was more highly prized than St. Patrick’s humble clay brick structural matrix, 

that was rendered and painted to imitate stone. 

 
95 Joyce Knight, “Art in Architecture; Singing in the Stone,” 65-66. 
96Heritage New Zealand Pouhere Taonga, “St. Matthew’s-in-the City Church (Anglican),” accessed January 10, 

2019,  http://www.heritage.org.nz/the-list/details/99  

http://www.heritage.org.nz/the-list/details/99
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Figure 6.18: Unreinforced Oamaru limestone masonry construction  

at St. Matthew-in-the-City.   

 

6.3.4 Cathedral of the Sacred Heart in Wellington (built 1901) 

Sacred Heart Cathedral (also known as Wellington Basilica) was closed in July 2018, pending 

further works to address the current earthquake-prone rating that is less than the required 33% 

NBS.97 While an interim solution has been identified in order to address the risk posed by the 

roof, the Cathedral is worthy of comment as an extensive religious or cultural precinct. The 

Catholic Church has occupied the site since the 1850s. The original St. Mary’s burned down in 

1898, after which the new Cathedral became the centrepiece of a precinct that housed a 

convent, three schools, a bishop’s residence, and a large church hall. Wellington Basilica is the 

Mother Church of the Archdiocese of Wellington and New Zealand. ‘Cathedral Precinct’, is a 

 
97Rowena Orejana, “Seismic Risk Sees Wellington Cathedral Closed,” NZCatholic, August 14, 2018, accessed 

January 10, 2019,  https://www.nzcatholic.org.nz/2018/08/14/seismic-risk-sees-wellington-cathedral-closed/  

https://www.nzcatholic.org.nz/2018/08/14/seismic-risk-sees-wellington-cathedral-closed/
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complex consisting of a large inner-city site of approximately 0.4 hectares including Connolly 

Hall, Sacred Heart Cathedral School (founded 1892), St. Mary’s College (founded 1850) and 

St. Mary’s Convent. The Cathedral Schools were in part staffed by the Sisters of Mercy nuns 

who lived at the nearby convent. Changes to the setting included the demolition of buildings 

such as Viard House, a clergy house for the Marist Brothers, and a Marist Brothers School. 

Wellington City Council heritage reports acknowledge that special attention should be afforded 

to this “catholic complex running between Hill and Hawkestone Streets. The heritage value in 

this complex alone is significant”.98  

Architectural significance is drawn from construction as the only work of renowned architect 

Francis Petre in the North Island. An earlier precaution was undertaken following the 1942 

Wairarapa earthquake, resulting in the removal of two towers, as part of a nationwide 

strategy.99 Conservation interventions took place during the 1980s when major refurbishment 

and strengthening was implemented, along with the required changes to the chancel in 

accordance with Vatican II precepts.100 The northern façade was opened, and new spaces were 

constructed to service contemporary needs, such as a large reception, sacristy, and whispering 

gallery. However, the roof beams require additional strengthening today, and plans for seismic 

upgrade are currently underway.101 The Church displays a characteristic feature of Petre’s work 

that utilised brick construction with Oamaru stone facing, much of which was replaced in 1999 

(Figure 6.18).102  Wellington Basilica bears potential as a model for the treatment of historic 

URM cathedral precincts, as an extensive surviving complex of associated buildings combined 

with a history of adaptations, presents a valuable cultural resource for further study.  

 

 

 

 

 
98 “Cathedral of the Sacred Heart; 40 Hill Street,” Wellington City Council, accessed January 10, 2019, 

http://wellingtoncityheritage.org.nz/buildings/1-150/146-cathedral-of-the-sacred-heart  
99 Wellington Heritage, “Cathedral of the Sacred Heart,” Wellington City Council, accessed January 11, 2018, 

http://wellingtoncityheritage.org.nz/buildings/1-150/146-cathedral-of-the-sacred-heart  
100 Amber-Leigh Woolf, “Sacred Heart Cathedral roof requires earthquake strengthening,” Dominion Post, May 

21, 2018, accessed January 11, 2018, https://www.stuff.co.nz/dominion-post/news/wellington/104061947/sacred-

heart-cathedral-roof-is-an-earthquake-risk  
101 Woolf, “Sacred Heart Cathedral roof requires earthquake strengthening,” and Orejana, “Seismic Risk Sees 

Wellington Cathedral Closed,” 
102 “Cathedral of the Sacred Heart; 40 Hill Street,” 7. 

http://wellingtoncityheritage.org.nz/buildings/1-150/146-cathedral-of-the-sacred-heart
http://wellingtoncityheritage.org.nz/buildings/1-150/146-cathedral-of-the-sacred-heart
https://www.stuff.co.nz/dominion-post/news/wellington/104061947/sacred-heart-cathedral-roof-is-an-earthquake-risk
https://www.stuff.co.nz/dominion-post/news/wellington/104061947/sacred-heart-cathedral-roof-is-an-earthquake-risk
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Figure 6.19:Petre’s Construction Typology:  

Poured Concrete with Oamaru Stone Facing and Brick.  
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6.3.5 St. Mary of the Angels Church Wellington (built 1922) 

Whereas the 1942 Wairarapa earthquake resulted in the removal of much Gothic ornamentation 

from St. Mary of the Angels,103 the aftermath of the 2011 Canterbury earthquakes, the 2013 

Seddon earthquake (Mw 6.5) and the 2016 Kaikōura earthquake saw it undergoing an extensive 

structural upgrade to reach 100% NBS (Figure 6.20).104 Historic significance is owed to the 

original design by Frederick de Jersey Clere, believed to be the world’s first church constructed 

using reinforced concrete.105 Historians have questioned the notion of structural integrity by 

acknowledging the use of steel tie rods embedded in the concrete arches, and in turn, render 

the Gothic elements decorative. Such an architectural or structural design gesture lends weight 

to the use of new technologies in expressing historical styles, as a response within 

contemporary conservation decision-making. The church was reopened in April 2017.106 

Although this building does not feature URM construction, a brief discussion is included to 

contextualise New Zealand’s recent advances and technologies of earthquake strengthening a 

recognised historic precinct.  

Structural and material upgrading took place over two key phases of highly invasive and 

extensive work. The first stage entailed the installation of new rock anchors (composed of 

drilling steel rods and grouting to form piles, along with ground beams) and four new shear 

walls (15 metres high, 300 mm thick) to complement the historic structural capacities. 

Approximately 50 new piles in both tension and compression were added, as appropriate for 

earthquake forces and given the varying ground conditions.107 Replacement through replication 

served as an approach during the second stage, whereby eight new reinforced concrete columns 

were introduced. Strengthening of the portals required opening the roof for the insertion of new 

beams, as well as the reconstruction of arches, culminating with matching old and new concrete 

render finishes. Such extensive works demanded the removal and reinstatement of ornamental 

fabric such as the 12 stained glass windows and altar rails, as a precautionary measure. The 

 
103 Charles Fearnley, Early Wellington Churches (Millwood Press: Wellington, 1977), 31-37. 
104 Collette Devlin, “St. Mary of the Angels reopens after earthquake strengthening while Town Hall waits,” 

Dominion Post/ Stuff.Co.NZ, April 15, 2017, accessed January 5, 2018, https://www.stuff.co.nz/dominion-

post/news/91348607/st-mary-of-the-angels-reopens-after-earthquake-strengthening-while-town-hall-waits  
105 Morten Gjerde, “Enduring Concrete Award 2010: St Mary of the Angels Church, Boulcott Street in 

Wellington” Accessed May 6, 2019, https://smoa.org.nz/about/church-building-award/  
106 Collette Devlin, “Wellington’s St Mary of Angels church reopens after $9.5m quake strengthening,” 

Stuff.Co.NZ, April 12, 2017, accessed January 5, 2018,  https://www.stuff.co.nz/national/91522378/wellingtons-

st-mary-of-angels-church-reopens-after-95m-quake-strengthening  
107 Devlin, “Wellington’s St Mary of Angels church reopens after $9.5m quake strengthening,” 

https://www.stuff.co.nz/dominion-post/news/91348607/st-mary-of-the-angels-reopens-after-earthquake-strengthening-while-town-hall-waits
https://www.stuff.co.nz/dominion-post/news/91348607/st-mary-of-the-angels-reopens-after-earthquake-strengthening-while-town-hall-waits
https://smoa.org.nz/about/church-building-award/
https://www.stuff.co.nz/national/91522378/wellingtons-st-mary-of-angels-church-reopens-after-95m-quake-strengthening
https://www.stuff.co.nz/national/91522378/wellingtons-st-mary-of-angels-church-reopens-after-95m-quake-strengthening
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strengthening proposal received an ample test during the Kaikōura earthquake, where the 

church was found to have suffered no damage.  

Since completion, the project has been recognised within local New Zealand Commercial 

Project Awards, acknowledging the almost non-perceptible visual changes to the church after 

completion and despite the extensive degree of rebuilding. While this design response has 

gained public approval, it is important to consider the implications for heritage value and 

authenticity. The church’s final architectural form and use can be considered authentic through 

close reference to the original fabric, although the materials, technologies, and craftsmanship 

used to achieve this appearance are less so. Additionally visual compatibility may have been 

achieved, but at the cost of less invasive, and more reversible seismic retrofit design solutions 

or techniques. These responses perhaps reveal the public priority on retaining aesthetic 

character, despite inherent material or structural changes. As an example of “living heritage”, 

the building’s present and future value may then derive from featuring construction 

technologies from various eras, and a timeline of major intervention. Compared with the 

previously discussed examples, St Mary of the Angels is one of the most recently completed 

large-scale, and widely profiled seismic upgrading scheme of a New Zealand church building. 

The intensive and laborious process is a demonstration of the complex technical solutions 

required for successfully upgrading a historic church that is located within a highly seismic 

zone (Figure 6.11).  
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6.20a: Reconstruction of Portas, Columns, and Installation of Shear Walls. 

 

6.20b: Construction of New Piers and Foundations. 

Figure 6.20: Original Construction and Seismic Upgrade of St. Mary of the Angels Church Wellington. 
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Section 6.3 has identified the associated building typologies commonly found within cathedral 

or church precincts, and in turn, display previous and current adaptations of this historic 

architectural setting. Flexibility and a diverse range of intended uses ensures relevance for 

present-day communities. Exploring the structural and material treatments of New Zealand’s 

prominent cathedrals and churches also revealed evolving narrative of building technologies 

dating from the mid-nineteenth century to the second decade of the twentieth century. However 

the scope of conservation solutions intended for Taranaki Cathedral’s stone masonry fabric to 

the reinforced concrete walls of St Mary of the Angels are similarly complex. There is less 

value in attempting to quantitatively rank or compare the appropriateness of seismic retrofit 

design solutions, given the complexities of different seismic zones and the peculiarities of a 

given historic building. A more valuable exercise is to examine conservation and structural 

design philosophies and challenges. None of the above examples have suffered as much 

damage as the two cathedrals in Christchurch. The chapter now turns to these buildings, bearing 

in mind that while significant restoration processes have previously been undertaken, the same 

cannot be said for reconstruction.  

6.4 Christchurch Cathedral and Catholic Basilica: Exploring Post-Earthquake 

Restoration and Reconstruction  

The varied solutions for the two Christchurch cathedrals are indicative of the challenges facing 

present decision-makers. Post-disaster reconstruction is not a new design response in New 

Zealand, given the country’s history of earthquakes and natural disasters. However, 

reconstruction for purposes of conserving cultural heritage value has become a legitimised 

outcome, in its own right. Addressing public opinion and structural or safety requirements 

brings specific conservation procedures for post-earthquake restoration and reconstruction to 

the fore.  

The following discussion demonstrates that consecutive works of restoration and 

reconstruction of the Anglican Christchurch Cathedral typify the earliest responses to damage 

by earthquakes. The Cathedral’s history is a continuum of structural, material, and aesthetic 

changes that suggest an evolving attitude and additive history of conservation treatment. A 

large-scale process of emergency documentation also defined the Catholic Cathedral of the 

Blessed Sacrament as an important example of a post-disaster response in New Zealand. 

Owners of both buildings are faced with deliberations that encompassed a gamut of approaches 

to treating surviving historic fabric. Shifting obsolete buildings to new sites, proposed schemes 
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of full restoration, or demolition and reconstruction reveal competing priorities and the 

precincts’ relevance to the congregation and local community.  Exploring the history of 

construction that informs current technological and social significance provides insight into the 

complexities faced by the respective Anglican and Catholic communities, historically and 

today.  

Any discussion of the proposals for the future of the Christchurch Cathedral and Catholic 

Basilica cannot be undertaken without reference to the historic and present-day perceptions of 

the respective sites and precincts within which each building is situated. The Christchurch 

Cathedral occupies a central place within the historical urban layout of Christchurch, which 

comprised four squares each named after martyred English bishops, and demonstrates closely 

bound colonial and religious aspirations (Figure 6.21a-d).108  Unlike the Anglican Cathedral, 

the beginnings of the Catholic Church were some 80 kilometres south, in Akaroa, as the 

Canterbury region was envisioned as a colony of Anglican settlers by colonial theorist Edward 

Gibbon Wakefield. The Cathedral of the Blessed Sacrament is hence located on the fringes of 

the Christchurch CBD. The two complexes served as the centre of the Anglican109 and Catholic 

dioceses for Canterbury. 

  

  

6.21a: 1945-1949. 6.21b: 2004-2010. 

 

 
108 McKay, Worship, 186. 
109 Melanie Lovell-Smith, “Cathedral Church of Christ (Anglican),” Heritage New Zealand Pouhere Taonga, 

http://www.heritage.org.nz/the-list/details/46 

http://www.heritage.org.nz/the-list/details/46
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6.21c: Post Earthquake, February 2011. 6.21d: 2018. 

 

Figure 6.21: Aerial View of the Anglican Cathedral and Cathedral Square, Pre- and Post-Canterbury 

earthquake sequence (2010-2011). 

 

 

The notion of a religious or ecclesiastical precinct derives from the earliest days of 

Christchurch’s settlement by the Canterbury Association. The central square became known as 

Cathedral Square in 1851 while land was assigned for building a Cathedral in 1858. The 

Cathedral received national heritage recognition as a Category 1 Historic Place, List Number 

46 (Heritage New Zealand Pouhere Taonga), excluding the modern Visitors’ Centre.110 

However, the Barbadoes Street Catholic Reserve housed the earliest Catholic chapel (erected 

1860s), designed by Benjamin Mountfort and constructed using “redstone, brick and wood”, 

with volcanic stone lining the brick up to a height of eight feet.111 The projecting timber frame 

was covered with hung tiles.112 Historic photographs reveal an adjacent convent and chapel, 

along with a series of extensions for a growing congregation.113 Historians have suggested that 

the heritage value of the church building derives from the unifying impact on a once disparate 

diocese comprised of various social backgrounds.114 The significance of this precinct is 

reflected by the 1899 plans for a new cathedral, and Bishop Grimes’ acknowledgement that 

“the feeling that the new Cathedral should stand on the site of the first Catholic Church erected 

 
110 Lovell-Smith, “Cathedral Church of Christ (Anglican),” 
111 Michael J. Hanrahan, A Suitable Temple; A History of the Cathedral of the Blessed Sacrament, Christchurch, 

New Zealand 1905-2005 (Cathedral of the Blessed Sacrament Centennial Committee, Ashburton: Higgins Print, 

2004, 17). 
112 Hanrahan, A Suitable Temple, 17. 
113 Hanrahan, A Suitable Temple, 16. 
114 Hanrahan, A Suitable Temple, 15. 
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in Christchurch was too strong.”115 Interestingly, the tradition of shifting and adapting obsolete 

buildings on a new site appears here as early as 1900. With a mixture of soap and tallow, the 

original building was placed on skids, turned nearly 90 degrees and transported to Ferry Road, 

for use as a girls’ school.116 Having once housed a variety of associated buildings such as 

Cathedral College and diocesan offices, the precinct has now diminished following post-

earthquake demolition of the convent.117  

Current proposals and plans for both precincts reveal the diverse attitudes towards heritage 

conservation in addressing the past, while making provisions for the future. A report released 

in March 2019 outlines the projected phases for rejuvenating the southern quadrants of 

Cathedral Square.118  The objective is for the local authority, Christchurch City Council to 

adopt recommendations of generating flexible spaces for public activity and businesses, by 

beginning with re-levelling, re-paving and landscaping the existing grounds. This Report 

follows the release of full design proposals by the ‘Regenerate Christchurch’ group in 2018.119 

The Council’s District Plan similarly recognised the contribution to “contextual significance” 

made by the site at which the Cathedral of the Blessed Sacrament is located (Figure 6.22). The 

plan acknowledged: 

the precinct of Catholic buildings on Barbadoes Street, including Cathedral College and 

the diocesan offices. Post-quake however this has been reduced with the loss of the 

convent buildings. The Basilica was a landmark in the southern central city and the 

remnants of the building are still striking in the streetscape.120 

 

 

 
115 Hanrahan, A Suitable Temple, 28. 
116 Hanrahan, A Suitable Temple, 28-29. 
117 Christchurch City Council, “District Plan- Listed Heritage Place; Heritage Assessment, Statement of 

Significance, Heritage Item Number 46: Cathedral of the Blessed Sacrament- 136 Barbadoes Street, 

Christchurch,” Christchurch City Council, 2014,  Accessed February 4, 2018, 

https://districtplan.ccc.govt.nz/Images/DistrictPlanImages/Statement%20of%20Significance/Central%20City/HI

D%2046.pdf 
118 Newsline, “Improvements proposed for Christchurch’s Cathedral Square,” Christchurch City Council, March 

8, 2019, accessed May 15, 2019,  https://www.ccc.govt.nz/news-and-events/newsline/show/3424 
119 Newsline, “Design Plans released for Cathedral Square,” Christchurch City Council, June 13, 2018, accessed 

May 15, 2019, https://www.ccc.govt.nz/news-and-events/newsline/show/2722 
120 “District Plan-Listed Heritage Place, Heritage Assessment- Statement of Significance, Heritage Item Number 

46, Cathedral of the Blessed Sacrament- 136 Barbadoes Street, Christchurch,” Christchurch City Council, 

https://districtplan.ccc.govt.nz/Images/DistrictPlanImages/Statement%20of%20Significance/Central%20City/HI

D%2046.pdf 

https://districtplan.ccc.govt.nz/Images/DistrictPlanImages/Statement%20of%20Significance/Central%20City/HID%2046.pdf
https://districtplan.ccc.govt.nz/Images/DistrictPlanImages/Statement%20of%20Significance/Central%20City/HID%2046.pdf
https://www.ccc.govt.nz/news-and-events/newsline/show/3424
https://www.ccc.govt.nz/news-and-events/newsline/show/2722
https://districtplan.ccc.govt.nz/Images/DistrictPlanImages/Statement%20of%20Significance/Central%20City/HID%2046.pdf
https://districtplan.ccc.govt.nz/Images/DistrictPlanImages/Statement%20of%20Significance/Central%20City/HID%2046.pdf
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6.22a: Roman Catholic Cathedral, Christchurch, 1912,  

Christchurch, by Muir & Moodie studio. Te Papa (O.001603). 

 

 

6.22b: Historic Cathedral Precinct. Roman Catholic Cathedral and Convent,  

Christchurch, circa 1905, Dunedin, by Muir and Moodie studio, Te Papa (C.011583). 

 

 

Figure 6.22: Cathedral Precinct and Historic Spatial Setting. 

 

The two cathedrals are also distinctive examples of their respective architectural styles while 

existing records acknowledge subtle variations that contribute to overall heritage character. 

The Salmond Reed conservation plan notes that the Anglican Cathedral can be considered a 
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conventional example of the English Gothic Revival.121 Key features include a west facing 

entrance and porch, narrow nave with side aisles, transept, and a semi-circular apse. Substantial 

exterior buttressing bore the lateral stresses from the roof, while stone columns were 

responsible for transferring vertical loads to the ground. Construction took place during 

approximately eight stages that included building of nave and tower (1873-81), addition of 

west porch (1894), construction of stone chancel, transepts, apse (1899-1904) followed by 

enlargement of vestries (1960-62), and Visitor’s Centre addition (1992-95).122 Although no 

conservation plan exists for the Catholic Basilica, Hanrahan’s account and post-earthquake 

engineering research offers a description of the original spatial layout. The plan is believed to 

have been inspired by the Church of Saint Vincent de Paul in Paris and adorned with extensive 

Classical detailing.123 A standard rectangular nave, culminating with a rounded apse is evident, 

and columns separating side aisles from the nave.124 An original plan shows the use of 

conventional stairs that were replaced with spiral staircases and three sets of confessionals 

flanking the sanctuary, that were eventually adapted as side chapels.125 Of especial significance 

is Petre’s unconventional treatment of the Basilica dome that was not placed above the nave-

transept crossing, but above the sanctuary.126 While the internal effect was deemed successful, 

visitors have commented that this variation is less satisfying when viewed from the exterior.  

 
121 Salmond Architects, Christchurch Cathedral; Conservation Plan, 23. 
122 Salmond Architects, Christchurch Cathedral, 29. 
123 Lester, J., A.Brown and Jason Ingham, “Stabilisation of the Cathedral of the Blessed Sacrament following the 

Canterbury earthquakes.” Engineering Failure Analysis 34: 648-669. 
124 Hanrahan, A Suitable Temple, 26. 
125 Hanrahan, A Suitable Temple, 36. 
126 Hanrahan, A Suitable Temple, 77. 
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Figure 6.23: Anglican Cathedral.  
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Figure 6.24: Insertion of New, Additional Structural Members during Christchurch Cathedral Seismic 

Strengthening, 1990s. 
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Figure 6.25: Basilica of the Blessed Sacrament, Christchurch.  
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There is poignancy in briefly reflecting on the considerations of the early settlers and 

stakeholders such as the [original Anglican] Cathedral Commission, who expressed concerns 

that echo current discussions on architectural appropriateness and structural necessities. 

Significant historic debate arose in relation to the use of timber over stone, due to earthquake 

risk, during original design and through to completion in 1904.127 Community opinion voiced 

acknowledgment of Sir George Gilbert Scott’s appointment, and reputation for understanding 

the possibilities within the colonial context.128 His original solution was for a timber Gothic-

style cathedral appropriate to cost and earthquake risk, however adhering to Bishop Harper’s 

request for a masonry building, Scott’s 1862 revisions displayed an internal timber frame with 

stone exterior.129 Robin Skinner draws attention to the innovative structural matrix of the “first 

scheme” (1861-62), comprising a stone exterior and independent native timber-framed interior, 

complete with 50 foot tall piers referencing French Gothic structures.130 Skinner postulates that 

the precedents for Scott’s forward thinking approach derived from local indigenous Māori 

timber construction. Pressures from the Cathedral Commission and an apparently scarce supply 

of timber in Canterbury resulted in the final plans of 1864. Scott’s timber spire was substituted 

with a stone iteration by local architect Benjamin Mountfort, along with the addition of 

balconies and pinnacles, raising of the south porch roof, and further ornamental elements to the 

exterior.131 Mountfort’s son Cyril Mountfort (1852-1920) took over the supervision of the 

cathedral construction in 1898, overseeing the completion of the chancel, transepts, and apse.132  

A series of earthquakes tested these colonial deliberations during the late nineteenth and early 

twentieth centuries). Whereas the building required structural intervention following the 

earthquake of 1881 to address loosened stonework, the upper portion of the tower (8.80 metres/ 

29 feet) was reconstructed to the original design after a second earthquake in 1887.133 A 

replacement was implemented when firebricks were employed, instead of the original stone.134 

However, a third earthquake in 1901 damaged the spire and resulted in full reconstruction to 

the original design, however using timber sheathed in copper.135 Therefore, concerns of 

 
127 Lovell-Smith, “Cathedral Church of Christ (Anglican)” 

128 Lovell-Smith, “Cathedral Church of Christ (Anglican)” 
129 Lovell-Smith, “Cathedral Church of Christ (Anglican)” 
130 Robin, Skinner, “Drawing from an indigenous tradition?: G. G. Scott’s design for Christchurch Cathedral, 

1862,” Architectural History 53 (2010): 193-218. 
131 Lovell-Smith, “Cathedral Church of Christ (Anglican)” 
132 Lovell-Smith, “Cathedral Church of Christ (Anglican)” 
133 Lovell-Smith, “Cathedral Church of Christ (Anglican)” 
134 Lovell-Smith, “Cathedral Church of Christ (Anglican)” 
135 Lovell-Smith, “Cathedral Church of Christ (Anglican)” 
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aesthetic and structural compatibility were foregone, evident through the introduction of 

different materials such as timber and copper as the spire perhaps represented a significant 

falling hazard. These early solutions nevertheless stood the test of time, until the Canterbury 

earthquake sequence of 2010-11 when the tower completely collapsed.  

  

 

6.26a: c.1888, Original Construction damaged, prior 

to reconstruction. 

 

 

6.26b: 1891, Strengthening with Masonry Firebricks.  

 

 

 

 

 

 

6.26c1903, Timber, Sheathed in Copper. 

 

 

6.26d: 2011- Ongoing, Three Options. 

 

Figure 6.26: Christchurch Cathedral: A Continuum of Material Deliberations and Responses. 
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Appointed architect Francis Petre (1847-1918) argued for a Roman basilica rather than a Gothic 

Revival building for Christchurch’s Catholic Cathedral.136 Petre had learned from the damage 

incurred by Holy Name Church in Ashburton during the 1901 Cheviot earthquake.137 Bishop 

Grimes claimed to have received advice from local and British architects noting that a Gothic 

building would be a mistake in a country liable to earthquakes, such as New Zealand.138  The 

historic value of the finished Catholic Basilica derives from the Classical Revival expression 

promoted by the architect, and illustrated a local reinterpretation of European design principles. 

Petre’s domed basilicas are also found in Oamaru, Timaru, and Waimate.139 The construction 

method comprises locally sourced Oamaru stone wall leaves with a poured concrete core that 

is both innovative and a distinctive aspect of Petre’s work. Some variation occurred through 

the use bricks instead of concrete, concealed with Mt. Somers stone during original 

construction. Petre noted that plastered brickwork was preferable, being resistant to dirt and 

easier to paint.140  

Contemporary interventions with the partly collapsed buildings presented various possibilities 

for the current and future Anglican and Catholic congregations. Like the Anglican Cathedral, 

the Catholic Basilica faced the potential of demolition and construction of a new building. 

Although appearing radical, this attitude is perhaps reflective of an earlier expressed desire to 

invest in a building that is relevant to the current community. During the intervening period 

between the Canterbury earthquake sequence and the present day, a number of proposals for 

the design treatment of both buildings have been identified. Examining the ramifications of all 

these proposals lies outside the scope of this thesis, however the following discussion identifies 

the range of attitudes to post-disaster treatment of historic fabric with a focus on the selected 

or shortlisted solutions. 

Since 2011, competing views, professional and practical perspectives have embodied opposing 

interests to retain a traditional religious experience or abandon references to historic tradition. 

Early reports from groups such as the ‘Restore Christchurch Cathedral Campaign’ note three 

possible options as 1. Full Restoration 2A traditional looking replica built to the same footprint 

 
136 Hanrahan, A Suitable Temple, 26-27. 
137 Hanrahan, A Suitable Temple, 26. 
138 Hanrahan, A Suitable Temple, 26-27. 
139 Gavin McLean, 100 Hundred Historic Places in New Zealand, Auckland, N.Z.: Hodder Moa Beckett, 2002 
140Hanrahan, A Suitable Temple, 41. Also see: J.A. Lester, A.Brown and Jason Ingham, “Stabilisation of the 

Cathedral of the Blessed Sacrament following the Canterbury earthquakes.” Engineering Failure Analysis 34 

(2013): 648-669. 
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and scale and 3. A modern or contemporary design.141 Eventually these three options were 

summarised as: 

(i) OPTION A: Reinstatement or Restoration 

(ii) OPTION B: Demolishing the remains and rebuilding a new Cathedral on the same 

site 

(iii) OPTION C: Handing the Cathedral to the Government for management on behalf 

of the citizenry.142   

An important point is possible misinterpretation of the quoted conservation terminology. 

Whereas the term “restoration” is in colloquial usage, the existing ICOMOS New Zealand 

definition of this conservation process is very specific: 

19. Restoration: 

The process of restoration typically involves reassembly and reinstatement, and may 

involve the removal of accretions that detract from the cultural heritage value of a place.  

Restoration is based on respect for existing fabric, and on the identification and analysis 

of all available evidence, so that the cultural heritage value of a place is recovered or 

revealed. Restoration should be carried out only if the cultural heritage value of the 

place is recovered or revealed by the process.  

Restoration does not involve conjecture. 

The definition proceeds to specify that the required reassembly and reinstatement uses and 

returns original materials to the original position. Material should only be removed if absolutely 

necessary, should be systematically recorded, and can be stored as evidence. Hence, the 

intended processes for the Anglican Cathedral are likely to encompass more intensive works 

and largely reconstruction, possible by reusing some of the original stone fabric. 

On September 9, 2017 the 225-member Anglican synod143 elected the first option of full 

“restoration”. But as full restoration is not possible, the focus of the following discussion will 

 
141 “Restore Christchurch Cathedral,” Restore Christchurch Cathedral Campaign, 2013, Accessed October 10, 

2017, http://restorechristchurchcathedral.co.nz/  
142 Charlie Gates, “Cathedral decision will kick-start millions of dollars in donations – campaigner”, Stuff.co.nz, September 

9, 2017,  accessed October 10, 2017, https://www.stuff.co.nz/the-press/business/the-rebuild/96673748/christ-

church-cathedral-is-to-be-restored, Also See: Cathedral Working Group, “Christchurch Cathedral to be 

reinstated,” Cathedral Working Group, September 11, 2017, accessed April 27, 2019, 

https://www.ccwg.org.nz/news/2017/9/11/christchurch-cathedral-to-be-reinstated 

143 Synod: governing body comprised of priests and laypeople. 

http://restorechristchurchcathedral.co.nz/
https://www.stuff.co.nz/the-press/business/the-rebuild/96673748/christ-church-cathedral-is-to-be-restored
https://www.stuff.co.nz/the-press/business/the-rebuild/96673748/christ-church-cathedral-is-to-be-restored
https://www.ccwg.org.nz/news/2017/9/11/christchurch-cathedral-to-be-reinstated
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be on the implications of Option 2 being full reproduction or replica. While the practices are 

often discouraged in heritage conservation guidance, their inclusion as desired solutions is 

reflective of social feeling and public opinion that informs heritage decision-making.144  

 

 

Figure 6.27: Interior of Christchurch Cathedral (December 2010).  

 

In contrast, specific conservation efforts for the Catholic Basilica began as early as 1930 when 

‘The Cathedral Clean-up Fund’ was established. However the following years saw works 

ranging from structural projects to internal upgrades. Structural and material treatment took 

place when over 100 stone ‘pilasters’ were replaced in concrete (c. 1920s).145 Consideration of 

aesthetic compatibility is evident through a recommendation to remove all faulty 

ornamentation and replace in pre-cast stone with Oamaru stone facing, or using Portland or 

Putaruru stone. Pressing seismic concerns were raised in a report published in 1967. 

Significantly, some local residents voiced a proposal to demolish the Cathedral and construct 

 
144 “ICOMOS New Zealand Charter, 7. 
145 Hanrahan, A Suitable Temple, 79. 
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a smaller building closer to the city centre.146 This option was strongly opposed by the Bishop 

who formed the Conservation Committee in 1968.147 The tenets dictated by Vatican II called 

for the removal of the high altar and in doing so, called for further internal changes rousing 

controversy amongst local Catholics. Such efforts at conservation reflect the cultural heritage 

significance associated with “southern Irish Catholicism’s bastion”.148Another seismic survey 

in 2003 recommended extensive works such as interior bracing of domes and towers, 

overlaying reinforced concrete to the gallery floors and steel reinforcing for internal and 

external walls, as well as every second column in the gallery.  The same work found that the 

building was located over a layer of swamp mud and peat over gravel and silt that would be 

susceptible to exacerbated shaking and liquefaction during a major earthquake.149  

Barely seven years later, the Canterbury earthquakes laid bare these and other structural 

deficiencies. The first challenge for conservation teams was the large-scale processes of 

emergency disassembly, documentation, and storage of building fabric that awaited potential 

reinstatement (partly through anastylosis) and reconstruction. News reports suggested that the 

congregation was considering plans for rebuilding the Cathedral on a new site.150 Three options 

were identified151: 

(i) Demolish and build afresh on a new site 

(ii) Restore the original building  

(iii) Demolish and rebuild on the same site 152 

 

Before a speculative discussion of restoration or reconstruction can take place, the process of 

dismantling and documentation warrants attention.  Two major components of this operation 

included the recording of masonry fabric, along with the removal of the main dome (Figure 

6.28). The highly invasive procedure of removal was weighed against the risks from increasing 

instability of the dome and potential for causing damage to the remainder of the Cathedral 

 
146 Hanrahan, A Suitable Temple, 86. 
147 Hanrahan, A Suitable Temple, 86. 
148 McLean, 100 Hundred Historic Places in New Zealand,  
149 Hanrahan, A Suitable Temple, 108. 
150 Charlie Gates, “New Catholic bishop reconsiders Christchurch cathedral restoration,” Christchurch Press, May 

11, 2018, accessed January 14, 2018, https://www.stuff.co.nz/the-press/news/103754881/new-catholic-bishop-

reconsiders-christchurch-cathedral-restoration  
151 Charlie Gates, “Catholics eye central city site for possible new Christchurch cathedral,” Christchurch Press, 

November 20, 2018, accessed January 14, 2018, https://www.stuff.co.nz/the-press/news/108730790/catholics-

eye-central-city-site-for-possible-new-christchurch-cathedral  
152 Gates, “Catholics eye central city site for possible new Christchurch cathedral,” 

https://www.stuff.co.nz/the-press/news/103754881/new-catholic-bishop-reconsiders-christchurch-cathedral-restoration
https://www.stuff.co.nz/the-press/news/103754881/new-catholic-bishop-reconsiders-christchurch-cathedral-restoration
https://www.stuff.co.nz/the-press/news/108730790/catholics-eye-central-city-site-for-possible-new-christchurch-cathedral
https://www.stuff.co.nz/the-press/news/108730790/catholics-eye-central-city-site-for-possible-new-christchurch-cathedral
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during continuing earthquake aftershocks.153 Hence the standard practice of installing 

emergency securing was also foregone, in favour of removal for storage. The dome was 

systematically dismantled by removing individual sections to the level of the lower 

strengthening ring beam and then using an excavator to “nibble down” to the drum and arches 

to upper level.154 Some securing mechanisms were employed to ensure that major structural 

elements such as the nave and walls were sufficiently supported during this process of 

dismantling.155 Dismantling the southeast corner, eastern wall at the height of the first floor, 

and removal of columns located within the easternmost portion of the altar helped mitigate the 

threat posed to nearby school buildings.156 Masonry fabric was recorded through the 

implementation of a numbering system corresponding to the various masonry fragments and 

their original position within the building structure, which were subsequently prepared for 

storage (Figure 6.29).  Retained fabric of upper floor walls along the north and south sides of 

the buildings provided a partially intact sample of historic material qualities.  

 

 

 

 

 

 

 

 

 

 

 
153 Lester and Ingham, “Stabilisation of the Cathedral of the Blessed Sacrament following the Canterbury 

earthquakes,” 648-669. 
154 Lester and Ingham, “Stabilisation of the Cathedral of the Blessed Sacrament following the Canterbury 

earthquakes,” 648-669. 
155 Lester and Ingham, “Stabilisation of the Cathedral of the Blessed Sacrament following the Canterbury 

earthquakes,” 648-669. 
156 Lester and Ingham, “Stabilisation of the Cathedral of the Blessed Sacrament following the Canterbury 

earthquakes,” 648-669. 
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Figure 6.28: Post-earthquake removal of Cathedral dome. 

 

Present Deliberations: Reconstruction or Ruin? 

In August 2019, the public was informed of the Catholic Diocese decision to proceed with 

demolition of the extant remains of the Basilica.157 Accordingly, the following section now 

speculates on the theoretical scope and practical implications of reconstruction as a publicised, 

popular option for both Christchurch cathedral sites.  International conservation discourse and 

the ICOMOS New Zealand Charter identify varying levels of intervention and types of post-

disaster reconstruction of surviving built heritage. Scholars and practitioners such as Erder, 

Jokilehto, and Feilden identify differences between reconstruction and the process of 

anastylosis. As previously discussed, the ICOMOS New Zealand Charter distinguishes 

reconstruction through “the introduction of new material to replace material that has been lost”.  

The earliest references to anastylosis can be found in the Athens Charter of 1931, referring to 

Nikolaos Balanos’ infamous, early interventions on the Parthenon.158 Subsequent references 

 
157 Charlie Gates, “Bishop chooses demolition for Christchurch’s historic catholic cathedral,” Stuff.co.nz, 

Accessed March 18, 2020, https://www.stuff.co.nz/the-press/news/114728524/bishop-chooses-demolition-for-

christchurchs-historic-catholic-cathedral 
158 Feilden, Conservation of Historic Buildings, 250, Also See: Athens Charter: ‘The Athens Charter for the 

Restoration of Historic Monuments- 1931,” ICOMOS International,  accessed June 28, 2019,   

https://www.icomos.org/en/167-the-athens-charter-for-the-restoration-of-historic-monuments        

https://www.stuff.co.nz/the-press/news/114728524/bishop-chooses-demolition-for-christchurchs-historic-catholic-cathedral
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can be found in the Carta del Restauro Italiana (1931), Venice Charter (1964), and the 

ICOMOS New Zealand Charter (1993). The term encompasses procedures of ‘reinstatement’, 

‘reassembly’, ‘recomposition of original/existing but dismembered parts of a monument’. 159 

Feilden cites the ambiguities concerning the concept of anastylosis, but notes that the process 

is regarded a commonplace practice in countries where buildings are destroyed and towns 

abandoned as a result of earthquakes.160 Outside established conservation charters, authors 

recognise the origins of the practice for interpretive purposes within the field of archaeology, 

and potential applications to architectural heritage conservation. The concern at the forefront 

of any such undertaking is to evaluate whether anastylosis is justified, by exploring the 

meaning or messages that would be conveyed to the viewer. Some scholars such as Paul 

Philippot do not recommend reassembly or anastylosis for mortar and masonry buildings 

because the inevitable changes to the original masonry course rhythm or mason’s 

craftsmanship will result in a fake.161 Buildings or sites such as the Anglican Cathedral and 

Christchurch Basilica that have undergone different phases of development require special 

consideration because anastylosis can erase one or more periods, despite providing historical 

spatial qualities. In recent times, the process has found much relevance for the reconstruction 

of damaged monuments and buildings within war or conflict zones.162 Therefore, the following 

discussion considers the key implications of undertaking reconstruction and anastylosis for the 

two Christchurch Cathedrals. 

 

 

 
159Kalliopi Vacharopoulou, Conservation of Classical Monuments: A Study of Anastylosis with Case Studies from 

Greece and Turkey; Volume 1, PhD diss, University College London, 2006, accessed January 14, 2019,  

http://discovery.ucl.ac.uk/1445891/3/Vacharopoulou_thesis_U593215_combined_redacted_compressed.pdf  
160 Bernard Feilden, Conservation of Historic Buildings (Oxford: Architectural Press, 2003), 250. 
161 Philippot, Historic Preservation: Philosophy, Criteria, Guidelines, II in Readings in Conservation, 362. 
162 Michael Petzet, Anastylosis or Reconstruction- The Conservation Concept for the Remains of the Buddhas of 

Bamiyan, Report  189-192, http://openarchive.icomos.org/573/ 
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Figure 6.29: Post-earthquake documentation of masonry fragments of the Catholic Basilica. 

 

First and foremost, if the option of “restoring” the building to its original appearance was 

implemented for both buildings, conservationists would confront challenges to historical 

authenticity. Restoration to an earlier appearance may entail degrees of reassembly, 

reinstatement, removal, and reconstruction, together understood as the ‘presentation of historic 

buildings’ for the purposes of interpretation.163 The presentation of specific, intended messages 

to future viewers or users are for educational or artistic purposes or to return to original or 

adapted uses.164 Such processes demand consideration of presenting ‘wholeness’(treatment of 

lacunae), preservation of patina  (effects of weathering, oxidisation, age, and use on building 

materials), as well as the consolidation of ruins (anastylosis), identified by the writings of 

Brandi, Philippot, and Feilden. Implementing considered material and structural decisions can 

help mitigate the effects of these challenges. 

 
163 Feilden, Conservation of Historic Buildings, 243. 
164 Feilden, Conservation of Historic Buildings, 243. 
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6.30a: Replacement of Column Drums. 

 
 

 

 

 

 

 

 

 

 

 

6.30b: Replaced material. 

 

 

6.30c: Anastylosis on the Propylaea. 

 

Figure 6.30: Observed Anastylosis on the Parthenon. Photographed by author. 
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Cesare Brandi and Paul Philippot raise three points that underpin ‘truthfulness’ related to 

authenticity: the process of anastylosis, achieving “unity of the whole”, and the treatment of 

lacuna/lacunae. The process of anastylosis operates on the premise that there are surviving 

masonry fragments for use and secondly, that care will be given to the reassembly of surviving 

fragments.165 Reintegration of losses or lost material gives rise to the concept of the lacuna 

(“missing parts of objects”). Using Gestalt psychology of “figure” and “background” that 

occurs in natural human perception, Philipott takes the view that restoration interventions 

should aim to reverse lacunae from being a figure to background, hence avoiding visual 

disturbance.166 Brandi identifies the importance of “unity of the whole” in art and architecture, 

where disturbance of the original configuration can result in an incoherent meaning or 

understanding of the whole.167  

 

 

Figure 6.31: Cathedral of the Blessed Sacrament: Reconstruction or Ruin?  

 

Restoring to earlier appearance would call for recovery of “original unity” by using the 

“potential unity of the fragments of that whole”, strictly drawing on cues evident in the 

 
165 Feilden, Conservation of Historic Buildings, 248-249. 
166 Philippot, Historic Preservation: Philosophy, Criteria, Guidelines, II in Readings in Conservation, 358-365. 
167 Cesare Brandi, Theory of Restoration, II in. Readings in Conservation, 340. 
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Cathedral and Basilica or from “reliable sources”.168 For partly collapsed Cathedral buildings, 

the quantity and quality of original or potentially salvageable materials becomes a determining 

factor in adopting an appropriate response. The meticulously documented Basilica could lend 

more easily to the process of anastylosis, given the stored surviving material. Prior 

documentation will also reduce the extent of conjecture during potential restoration. Retaining 

historic structural integrity demands that attention should be paid to the proportion of original 

material, in relation to new supporting elements that can alter the historical distribution of 

weight.169 With one building representing an Antipodean exercise in Gothic cathedral 

architecture and the other as a distinctive Oamaru stone and concrete masonry Basilica, 

contemporary conservation should acknowledge the significance of the historic construction 

techniques. Structural interventions using load-bearing supports should seek to achieve 

structural unity with the surviving historic fabric, by complementing rather than dramatically 

altering the building’s behaviour. Physiochemical and structural compatibility are vital 

concerns that may also be confronted by joining of original and new building blocks during 

restoration or reconstruction.170 Practitioners have drawn attention to previous successes of 

using epoxy glue, stainless steel or titanium instead of cement, along with a preference for 

natural stone.171 Overall, anastylosis should remove contradictions from previous works.172  

In order to avoid detracting from the whole, Brandi suggests that any masonry material or 

structural interventions, are to be recognisable without distracting from the whole, meaning 

being invisible from a distance but visible to the naked eye, when in close proximity.173 This 

visible distinction between the original and added materials can be achieved by using durable 

techniques, identical materials and pre-patinated materials to contribute to the restoration of 

the earlier appearance. Another pertinent concern is selection of material that displays the 

passage of time, for example weathering instead of contemporary substitute materials. Brandi 

discourages the latter as new material may be dishonest about the building’s history of use 

and/or occupation.174 Hence treatment of masonry as both a surface condition and structural 

material is significant. Alteration to wall structure should not impinge on appearance, and vice 

versa. “Hybrid monuments” are to be avoided, by aiming to conserve authenticity and integrity 

 
168 Brandi, Theory of Restoration, II, 340-341. 
169 Vacharopoulou, Conservation of Classical Monuments, 
170 Vacharopoulou, Conservation of Classical Monuments, 65-83. 
171 Vacharopoulou, Conservation of Classical Monuments, 65-83. 
172 Vacharopoulou, Conservation of Classical Monuments, 87. 
173 Brandi, Theory of Restoration, I in Readings in Conservation, 233 
174 Cesare Brandi, Theory of Restoration, I in Readings in Conservation, 233. 
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of material and form.175 Such objectives can be achieved by combining practical and theoretical 

aspects of anastylosis.  

The projected uses of a given building or site also bear an influence through the intended 

interpretation, expected levels of tourism and relationship to landscape setting. Philippot also 

offers specific distinction between restoration for an object compared with architecture, when 

consideration of a whole “historic centre” is required. In doing so, Philippot acknowledges the 

challenges of undertaking interventions in ways that enable a continuing “living, human 

environment”.176 Key shifts in attitude to conservation of historic building fabric are therefore 

revealed by tracing the history of major earthquakes and the accompanying damage and repairs 

that followed, in relation to conservation principles. A high degree of potential reversibility is 

recommended because all attempts at anastylosis can be wrong.  

If undertaken, both processes of reconstruction and anastylosis have the potential to offer 

invaluable educational and technological evidence for present and future generations. The most 

famous examples of anastylosis have been undertaken on monuments as opposed to 

functioning buildings, meaning that this option is not appropriate for the Anglican Cathedral. 

However, given the Catholic diocese’s desire to shift from the Barbadoes Street site, perhaps 

the surviving and stored remains of the Basilica could have been reinstated and conserved as a 

ruin. These materials and components such as the main dome can provide invaluable 

information for this process, bearing in mind the lack of conservation plan documentation. In 

both cases, reconstruction and anastylosis should not omit the history of architectural and 

structural changes wrought by the earthquakes, dating from as early as the nineteenth century. 

Conclusion 

The early URM cathedral or church building served as a touchstone for nineteenth- and 

twentieth-century communities, as much as their current day counterparts. Organised society 

historically went hand-in-hand with organised religion. However, the damage wreaked by 

earthquakes and natural disaster has constantly provided opportunity to reconsider the 

appropriateness and necessary adaptations of European architectural trends in the Antipodean 

environment. Historic and ongoing discussions or negotiations signify the heritage significance 

of considering both monument and site collectively, for proposed conservation intervention.  

 
175 Vacharopoulou, Conservation of Classical Monuments, 73. 
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Local religious histories reveal the widespread influence of prominent figures such as Bishop 

Selwyn and architects such as Mountfort, Petre, and the internationally renowned Sir George 

Gilbert Scott. As such, inventories of church buildings showcase predominant architectural and 

structural characteristics in planning form, as well as material or structural detailing. Colonial 

conditions however initially necessitated the varying use of materials as diverse as brick, 

timber, concrete, and even river boulder during construction. Tracing key developments of a 

local heritage conservation and seismic upgrade reveals roots in nineteenth-century responses 

to structural damage and natural hazard risk mitigation. However full schemes that make use 

of established practices emerge in the mid and late twentieth century. Historic URM building 

fabric has undergone interventions that range from preservation and restoration, to 

reconstruction and adaptation. Such processes have entailed processes of removal and 

replication.  

Heritage conservation theory and discourse identifies post-trauma or post-disaster as an ever-

expanding subject, with early references stretching as far back as the Athens Charter (1931) 

and the Venice Charter (1964). Processes of restoration and reconstruction can entail varying 

levels of intervention that can pose a threat to the authenticity of cultural heritage value of the 

surviving fabric. Hence examining the history of interventions on selected cathedral and church 

precincts highlights their integral social and religious roles, and resounding public opinion and 

sentiment that inform conservation decision-making. Such precincts commonly comprised 

ancillary buildings such as vicarages, convents, presbyteries, church halls, and schools, as well 

as accessways and viewshafts that characterised the historic spatial context. Conservation 

challenges represent the tussle between philosophical and practical considerations to maintain, 

stabilise, preserve, restore, and adapt the surviving masonry building fabric, in response to 

seismic requirements.  Colonial persistence in employing European masonry building practices 

endures and manifests in the present-day, as the preference and sentiment for retaining the 

historic architectural forms and materials as far as possible. Ongoing dilemmas canvassing the 

option for reconstruction or to build afresh, perhaps constitute another chapter in a developing 

New Zealand architectural identity. 

In order to understand the context of the unprecedented and large-scale proposals of post-

disaster recovery discussions concerning the future of the Christchurch Cathedral and Catholic 

Basilica, a review of their construction and conservation history was required. What is 

revealed, are parallel trends during the period of original construction and the treatment of 

historic masonry fabric that followed.  Prior to construction, the designs for both buildings 
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were subject to deliberations by the colonial community. The opinions of the respective 

Bishops, community lay-people, and architects emerged to produce two monuments that 

attempted to establish European religious and building practices in their new land. Collapsing 

spires and replacement of masonry fabric as early as the nineteenth century reflects the need 

for adaptation to the local environmental and seismic conditions. One hundred years later, in 

the aftermath of the Canterbury earthquakes, groups of similar community stakeholders are 

confronted by decisions concerning collective architectural and societal identity. Accordingly, 

the identified options have ranged from reinstatement and restoration to an earlier appearance, 

to reconstruction, and demolition. Inclusion of replication as a valid option is evidence of deep 

public sentiment despite potential historical inaccuracies.  Both the Anglican Cathedral and 

Catholic Basilica therefore displayed a similarly bold approach to treating heritage fabric. As 

demonstrated by the decision to demolish the latter building, what differs are the sites on which 

they are located. Both buildings have served as the centre of their respective dioceses in 

Christchurch and this role is reflected in the central location of the Anglican Cathedral. 

However, local history reveals a mixture of public sentiments towards the Catholic Basilica’s 

Barbadoes Street site. The desired degree of adaptation to current and future congregational 

needs will perhaps serve as a determining factor for the type of conservation intervention, as 

communities of church-goers and non-religious present sometimes opposing views. 

Acknowledging the challenges of undertaking potential reconstruction on the Anglican 

Cathedral and speculative anastylosis on the remnants of its Catholic counterpart, conservators 

and communities have an opportunity to generate design solutions that display, not conceal a 

history of change. 
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Conclusion  

 

This thesis was inspired by a love of brick, professional work experience in the field of heritage 

conservation, and a post-earthquake context that has rendered these issues topical. Recent 

scholarship in heritage conservation and the large projects of colleagues in the University of 

Auckland’s Faculty of Engineering together encouraged a focus on URM precincts. 

Interdisciplinary collaboration informed a study of the architectural implications from the 

Canterbury earthquake sequence (2010-2011), and the corresponding structural engineering 

research. Key objectives included the examination of historical trends in URM construction 

and developing seismic retrofit design solutions, and the application of international heritage 

conservation theory to previous or proposed schemes of post-earthquake conservation, 

supported by the use of emerging digital technologies for historic building precinct 

documentation and assessment. The main findings are outlined in the following paragraphs. 

7.1 Summary of Research Findings 

Chapter 1 examined a broad scope of local and international research pertaining to the overall 

themes of heritage conservation. Nineteenth-century theoretical contributions by Viollet-le-

Duc, Morris, and Ruskin, are consolidated by twentieth-century thinking from Brandi, 

Philippot, Erder, Jokilehto, Glendinning, and Munas, revealing cross cutting themes that are 

filtered into a canon of conservation charters. It established the theoretical basis of New 

Zealand’s heritage conservation movement by tracing the trajectory of the principles informing 

today’s practice, originating from nineteenth century schools of thought, and the devastation 

caused by the two World Wars. It identified “minimum action” (relating to removal of existing 

historic fabric, changes in use, and readily identifiable changes), “compatibility” (use/setting, 

use of traditional knowledge, skills, and techniques), “truthfulness” (repair, restoration, 

reconstruction), and reversibility as the overarching principles contained in key conservation 

charter documents. Close reading of the charters presented philosophical shifts of approach 

through architectural scale from museological or object-based preservation through to urban 

conservation, and eventually structural restoration.  

Chapter 2 revealed that seismic retrofit or earthquake strengthening literature primarily derives 

from the structural engineering field, with a few authors such as Croci and Mainstone, who 

devote detailed emphasis on the relationship of retrofit design philosophies to heritage 
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conservation principles. Increasing interdisciplinary collaboration between architects and 

engineers was apparent from research teams in the European region, however the primary focus 

of such studies remains highly quantitative. Nevertheless, the need for input from both 

professions is recognised as vital when addressing built cultural heritage. The chapter also 

showed that scholarly research concerning these subjects within the New Zealand architectural 

context largely predated to the 1980s, well before the Canterbury earthquakes era, with more 

recent literature focusing on practical aspects of recovery. While there was found to be no 

singularly accepted definition of the term “precinct”, common phrases included “aggregate” 

(translation from Italian engineering discourse) and the notion of “place” that encompasses 

groups of buildings, streetscapes, and historic town centres. Shifting from the international 

context to the local, identified early trends in seismic upgrade and conservation of URM 

buildings that are captured within archived Bulletins published by the New Zealand Society of 

Earthquake Engineering (NZSEE). Technical developments become apparent, in addition to 

shifts in seismic retrofit design philosophy such as justifications for interim compared with full 

seismic strengthening, the introduction of new structure to provide seismic resistance, and the 

unintended consequences of using materials such as reinforced concrete. Differentiating 

between the conservation treatment of URM as a material or as a structure helps identify the 

nature of the impact on historic building fabric. Invasion or disturbance of historic building 

structure, and determining an acceptable loss of heritage fabric against the long-term benefits 

of specific design solutions, are common examples, along with the challenges of consolidating 

the structural matrix compared with building anew. Reviews of previous conservation practice 

revealed that the remediation of singular buildings was considered before the benefits or 

challenges of addressing the historic streetscape or complex.  

Having established a specific theoretical framework, subsequent chapters examined the 

application of these principles to selected case study URM building precincts.  

Chapter 3 used the acquired knowledge of specific URM construction characteristics to 

examine the composition of historic streets, entailing analysis of individual buildings and 

whole streetscapes. Recent amendment to central government policy such as the ‘Emergency 

Strengthening Façade and Parapet Strengthening’ initiative comprised a significant legislative 

catalyst and the research focus on the Wellington region. Generating a narrative of URM 

construction and technological developments, began with various forces of nature that 

historically and presently influence New Zealand’s built environment. European colonials 

made the most of the available resources and building materials in an effort to adapt European 
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construction to the Antipodes. Raupō and timber construction were followed by unreinforced 

clay brick buildings, before more modern counterparts comprising concrete and steel frames. 

Case study comparison of Cuba and Jackson Streets together showcased incremental 

developments and legible differences between building technologies such as the use of railway 

irons, metal stanchions, girders, along with cast iron columns and beams as early means of 

reinforcement. Heritage significance also lies in both the consistency of façade composition 

and historical variation along the two streetscapes. Adaptation, alteration and remodelling 

provided the solution for stylistic tendencies of the decades of the late nineteenth and early 

twentieth centuries, constituting urban scale interventions. Notable designers of these precincts 

included Thomas Turnbull, and John Campbell who were also responsible for local public 

monuments, and smaller scale URM buildings. 

Chapter 4 examined the complexities of streetscape conservation by exploring the scope of 

previous seismic structural upgrades and urban schemes including the Main Street Program. 

Historical accounts of economic decline define many provincial New Zealand townships, 

however Whanganui is singled out for implementing a proactive and contemporary approach. 

A brief historical overview presented the origins of the recognisable streetscapes, and offered 

context for discussing the challenges of balancing architectural, structural, and economic 

priorities. Complexity arose in the treatment of adjacent historic URM streetscapes, and the 

concern of façadism. Studies published prior to the Canterbury earthquakes identified the risk 

posed by façades and parapets, and specifically recommended treatment to avoid collapse into 

access ways, for example. Archival study and field survey highlighted a series of significant 

shopfront and façade alterations, as a safety measure to reduce falling hazards and changes in 

building use or ‘modernisation’ projects. Bearing in mind the proposed schemes for town 

centre regeneration, earthquake strengthening, and to inform future conservation decision-

making, the final section of the chapter compared the scope of previous façade treatments for 

prominent historic buildings. Removal, re-design, restoration, and reconstruction are revealed, 

and challenge conventional “realist” and “purist” views of façadism. Aesthetic, structural, 

material, and contextual compatibilities emerged as vital considerations, however the 

significance of the historic building façade in projecting public and business image remains 

largely undisputed. The extent of change to Whanganui’s streetscapes is evidence of their ever-

changing roles, and relevance within the community.  

Chapter 5 responded to an international call for research concerning the application of emerg 

ing technologies to rapid, urban-scale seismic risk assessment and mitigation of historic 
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centres. Large-scale data collection on historic URM construction and architectural 

characteristics was required for an interdisciplinary project focusing on the threat posed by a 

predicted large-scale Alpine Fault earthquake. Hence the townships of Oamaru, Winton, and 

Invercargill featured in an exercise to trial and analyse 3D digital and visualisation technologies 

such as drone and photogrammetry recording, that have previously received limited attention 

for the purpose of seismic risk mitigation in New Zealand. Key outcomes included the analysis 

of applying these technologies to the designated precincts prior to more widespread application, 

along with the confirmation of shared trends and variations across urban characteristics, 

historical use of masonry, and evidence of existing seismic risk mitigation measures (e.g. types 

and extent of seismic retrofit). An overall objective was to better understand predominant, 

surviving structural, architectural, and urban characteristics, that can be used to inform future 

seismic risk mitigation schemes.  

Chapter 6 foregrounded the challenges of unprecedented and large-scale proposals of post-

disaster recovery that confront New Zealand’s URM cathedral and church precincts.  The 

chapter began with examining the scope of historic architectural accounts of church building 

stock as early community hubs, by identifying nineteenth- and twentieth-century design 

responses to earthquake and risk from natural hazards. A century later, the Canterbury 

earthquake sequence renewed interest in the construction characteristics of cathedral and 

church buildings, primarily from the structural engineering discipline. Drawing upon the lesson 

that URM cathedrals and churches are amongst the most challenging typologies for seismic 

retrofit design, this chapter turned to examining the scope of conservation schemes for five 

selected cathedral and church precincts. Such precincts commonly comprised ancillary 

buildings such as vicarages, convents, presbyteries, church halls, and schools, as well as 

accessways and viewshafts that characterised the historic spatial context. A key lesson was that 

the historic practice of employing European masonry building practices endures in societal 

memory and identity, hence informing the preference for retaining the historic architectural 

forms and materials. Bearing in mind the Diocese’s decision to demolish the Catholic Basilica, 

the chapter culminated with a speculative, forward-looking discussion of the construction 

history and original proposals for the Christchurch Cathedral and Catholic Basilica, revealing 

parallel trends during the period of original construction and subsequent treatments of historic 

URM fabric. Never before has New Zealand heritage conservation practice been confronted by 

recovery of multiple cathedral and church precincts on this scale, hence warranting discussion 

of authenticity relating to the reintegration of lost fabric. History shows that a combination of 
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public sentiment and professional advice are likely to govern the outcome. The current situation 

in Christchurch has been heavily influenced by present attitudes to the physical location of the 

respective cathedral precincts within the Christchurch CBD. Acknowledging the recent fires at 

Notre-Dame Cathedral in Paris, we are reminded that the age-old dilemmas concerning the 

options for historical reconstruction or to build afresh, may simply constitute another chapter 

in New Zealand and international architectural identity.  

7.2 Discussion of Thesis Findings  

Historic URM Construction and Conservation during Seismic Retrofit  

This thesis affirms the role of URM precincts as significant heritage typology, that contributes 

to the national story of architectural and societal development. As such, the historic 

architectural and urban spatial form of New Zealand’s URM precincts are reflective of 

nineteenth- and twentieth-century patterns of regional development. The thesis findings 

demonstrate the importance of understanding historic architectural trends in natural disaster 

risk mitigation and adaptation, in order to assess heritage impact of current changes to building 

fabric.  

Chapter 1 confirmed the lack of scholarly architectural discussion on the subject of historic 

architectural design practices and responses, specifically relating to URM construction and 

earthquakes. Close reading of the incremental shifts in design technologies, and the 

corresponding legislative and natural hazard catalysts remained largely unexplored. 

Additionally, previous discussions omitted focus on smaller scale or less recognisable 

buildings that line major thoroughfares. The thesis redresses this literary gap by first re-

examining existing historical accounts, and generating a narrative of the rise and decline of 

URM construction within a selection of towns, streets, and religious settlements.   

The urban fabric of New Zealand cities and towns feature precincts of URM buildings that 

were constructed between consecutive natural disasters between the period of 1880 - 1930. 

Flood, fire, and earthquake prompted early changes, as did a burgeoning colonial economy, 

when transitions in architectural style were linked with transitions in construction technologies, 

as discussed in Chapters 3 and 4. Societal concern for the extant URM building stock 

contributed to the overall decline of this building typology. Early precautionary measures 

included the widespread removal of parapets and towers, especially after the 1942 Wairarapa 

earthquakes, felt strongly in Wellington. Today’s emergency response to the Kaikōura 

earthquake has been to secure URM facades and parapets, with full seismic strengthening of 
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vulnerable buildings taking place over the following years. The shift from total removal of 

URM building fabric through to securing specific elements indicates a change of attitude 

towards historic buildings. Therefore, both architectural and urban form were shaped by natural 

disaster, while similarities and differences between precincts revealed the impact of regional 

trends that constituted local architectural identity. URM building construction during this 

period also divulges continual efforts and technological developments to improve seismic 

performance. Means of seismic risk mitigation become apparent through both, evolving 

construction technologies, and post-earthquake interventions such seismic retrofit. 

Comparing local architectural and urban histories relating to URM construction also revealed 

prominent, nationally significant examples, designed by a roll-call of architects, architect-

engineers, builders, and contractors who were responsible for giving built expression to New 

Zealand’s public places, in Chapters 2,3, and 4. One hundred years later, I learnt that the 

predecessors of the architectural profession extensively designed and wrote about the 

experience of building within a dynamic, shifting ground condition. A figure such as C.R. Ford 

often goes unacknowledged for his tireless and valuable early insights on the subject of 

earthquake-resistant URM construction, even less so, for his interdisciplinary interactions.  

Conservation through seismic or structural upgrading is a specialist topic, however the recent 

emphasis and initiatives will constitute another chapter for New Zealand’s architectural 

heritage. Accompanying the shift from building to precinct, is the evolving, overall perception 

of heritage conservation, from the once-gentlemanly pursuit of wealthy upper classes, to the 

everyday concern of informed citizens who desire safer places of work, worship, and where we 

spend our public lives; the street. 

Application of Heritage Conservation Theory and Practice through Seismic Upgrade of 

URM  Precincts 

Acknowledging the varied international interpretations of the term “precinct,” this thesis 

employs established heritage conservation criteria to study common URM precinct typologies 

in New Zealand, being: historic town centres, streetscapes, and architectural complexes 

(Chapters 3 – 6). As defined by the ICOMOS New Zealand Charter (2010), the notion of 

“place” and the “setting” of such precincts can include physical, tangible features such as 

associated outbuildings and roofscapes, non-structural features such as gravestones, and 

intangible qualities such as characteristic access ways, view shafts, or airspace. For example, 

historic cathedral and church complexes generally consist of ancillary buildings such as 
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vicarages, convents, presbyteries, church halls, and schools, in addition to the main building, 

whereas historic streetscape and townscapes are often defined by distinctive shopfronts. 

Variations in the definitions and interpretations advocated by UNESCO and ICOMOS have 

also become increasingly apparent as local precinct examples are recognised by national and 

regional authorities. Recalling the increasing urban density of cities and towns, a series of 

nationwide conservation initiatives were examined for the scope of protection offered to 

historic precincts located in these areas. The results of this exercise revealed that organisations 

such as local Councils and Heritage New Zealand do recognise the collective significance of 

these precincts despite some variation across the respective definitions. The extent to which 

this recognition can protect and privilege URM building fabric during the projected schemes 

of regional seismic structural upgrade will become more apparent as the legislative measures 

are fully undertaken.  

As mentioned, significant motivation for this thesis drew upon the threat to public urban safety 

posed by groups of vulnerable historic URM buildings within urban centres. Chapters 1 and 2 

examined the scope of established international and local heritage conservation guidance for 

application especially within the post-earthquake context, and supported by conservation 

charters specifically addressing the topic of post-disaster repair and reconstruction. 

Conservation theory and documents such as the ICOMOS New Zealand Charter offer guidance 

on the processes of repair, restoration, and reconstruction, but discouraging procedures 

involving any form of conjecture. As discussed in Chapters 3, 4, and 6, URM precincts can 

feature histories of change and intervention, in accordance with evolving architectural styles 

and construction technologies, as much as public sentiment.  

The Christchurch Cathedral and Catholic Basilica have respectively presented the possibilities 

of post-earthquake restoration, and reconstruction as compared with anastylosis. Chapter 6 

examines key challenges in the application of principles such as minimal intervention, 

reversibility, compatibility, and the conservation of authenticity, within the large, open spaces 

and architectural elements that constitute URM church precincts. Observations and attitudes 

from previous undertakings embody evolving attitudes towards seismic structural upgrade of 

New Zealand’s URM cathedral and church precincts. The reintegration of public facilities, in 

addition to the material and structural conservation treatments are common approaches. Given 

the significant religious and social roles embodied by cathedral and church complexes, public 

sentiment has proven a crucial factor in determining the final outcome. In this way, present and 
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future post-disaster recovery that may entail some replication, can be seen to constitute another 

era in a given building’s or precinct’s life and use.  

New Zealand-Specific Challenges 

An initial finding of the thesis literature review was a lack of local heritage conservation 

guidance that specifically addressed seismic upgrade for URM precincts. New Zealand is 

currently confronted by an unprecedented scope of post-earthquake conservation schemes of 

restoration and reconstruction.  In such cases, this thesis recommends that proposed design 

solutions do not completely erase traces of previous changes, but acknowledge the preceding 

and present events or context. The scope of intervention such as demolition, removal, retrofit, 

repair, reconstruction, and replication hence characterise New Zealand’s URM precincts with 

a living architectural heritage that bears a history of change. Therefore, an architectural history 

of change and adaptation becomes an integral aspect of the New Zealand architectural identity. 

Role of Historic URM façades in Heritage-Led Urban Regeneration 

A history of changes warrants treatment of the precincts as functioning elements of 

communities, and the historic and current scope of intervention to URM building fabric can 

inform future conservation decision-making. The range of impacts of seismic retrofit and 

upgrade on a historic building’s structural matrix are examined in relation to defined principles 

of minimum intervention, compatibility, authenticity, and reversibility. Recent and 

contemporary conservation schemes have demonstrated close, to total concealment of 

structural upgrading such as steel reinforcement, hence denoting a strong preference for 

ensuring maximum visual and material compatibility, with minimal disturbance to original 

appearance and the overall visual experience, especially in cathedral and church buildings. In 

general, cathedral and church complexes are acknowledged as amongst the most complicated 

building typologies for seismic retrofit design, owing to the predominance of large, open spaces 

with little internal supporting structure. Previous and ongoing structural upgrading schemes 

have focused on improving roof, wall, and foundation structure, replacement through 

replication of columns, and reconstruction of elements such as arches. However this preference 

is inherently at odds with the nineteenth-century Gothic Revival design philosophies and 

architects’ intentions. 

The previous century’s removal of falling hazards such as towers, cornices, parapets, chimneys, 

and verandahs, in addition to the replacement of historic shopfronts, present complexities 

during contemporary decision-making. The uptake of streetscape or townscape-wide 
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earthquake strengthening schemes is currently gaining nationwide momentum, and the selected 

thesis case studies identify important concerns for urban heritage conservation. Whanganui’s 

streetscapes are defined by characteristic variations of architectural style, exposed and 

concealed or rendered use of clay brick masonry, and varying treatments of historic façades 

and shopfronts. While the undertaken procedures of removal, re-design, restoration, and 

reconstruction do not necessarily align with established conservation processes, the collective 

significance of the URM precinct façades is evident, by forming part of evolving streetscapes. 

These changes highlight the integral role of these frontages within the community and for 

promoting local businesses, both historically and today. Similarly, Oamaru’s recognisable 

Victorian Classical limestone façades presents an epitome of colonial design adaptation using 

a single local material. Contemporary conservation schemes and seismic upgrades will require 

specific retrofit solutions that offer aesthetic and contextual, as well as physiochemical, and 

structural compatibility with the existing stone masonry building fabric. In both cases, the 

conservation and upgrade of the designated street precincts can ensure continuing uses for the 

buildings, and therefore suggests that decision-makers should avoid adopting an overly 

conservative approach in the selection of design responses.  

A Multidisciplinary, Precinct-Scale Approach to Seismic Retrofit 

The proposed theoretical framework, and case study chapters examined the implications of 

adopting a multidisciplinary, precinct-scale approach for seismic retrofitting historic buildings 

to achieve greater urban safety. When compared with earlier building-specific approaches, 

treating a streetscape or complex of URM buildings as a coordinated scheme has the potential 

to offer advantages. Using the principles of heritage-led urban revitalisation, urban natural 

hazard risk mitigation, and the “multilevel approach” for damage assessment and seismic 

improvement, demands a shared responsibility across all affected building owners. 

International discourse showed that shared responsibility in the facilitation of precinct-wide 

seismic upgrade is also likely to bear overall shared cost savings of the undertaking. As a result, 

the upgraded precinct will have a greater cohesion, and heritage value. 

Lastly, it is important to acknowledge that structural engineering practice is generally aimed at 

improving levels of building safety, with life safety serving as the primary concern. 

Additionally, the heritage conservation practice of individually treating each building and 

precinct is required, in order to address structural peculiarities. Hence, comparing or ranking 

the relative merits of various retrofit solutions can prove difficult, due to the range of often-
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specific construction characteristics and the specific corresponding regional levels of seismic 

risk.  

Emerging 3D Digital Documentation Technologies in Rapid Urban-Scale Seismic Assessment 

and Conservation  

Application of 3D Digital Technologies for Seismic Risk Mitigation 

Trialling appropriate documentation techniques using 3D digital technologies, complemented 

by archival research, and walking survey constituted an important focus of this study, within 

Chapter 5.  A combination of emerging technologies, informed by a lack of application for the 

purpose of rapid urban-scale seismic risk assessment and mitigation served as a primary 

motivation. Geocoded photography and drone footage drew attention to a variety of 

construction characteristics common to URM precincts that influence seismic structural 

performance: URM typology (building storey number, row/standalone, building use: 

commercial, religious, industrial), irregularity (in floor level, relative to adjacent buildings, 

concentrations of mass and loads), presence of falling hazards (parapets, chimneys, gables), 

presence/absence of building separation gap (between adjacent buildings), evidence of 

concrete beams, presence of visible retrofits, and regional earthquake risk. This exercise 

entailed compiling interdisciplinary datasets that extended the scope of existing information, 

to eventually enable analysis of heritage impact of retrofit solutions. Complete documentation 

of the existing context needs to precede any intervention, and should encompass historic 

architectural characteristics common to precincts, such as the use of URM (expressed or 

concealed), presence of URM and/or other ornamentation, pattern of openings (windows or 

doors), predominant colours or textures, and consistency or variation in predominant 

architectural styles. Consistency or variations in building lot size, setback, and architectural 

style further contribute to the historic character of URM precincts.  

Potential Barriers to the Selection of Appropriate Seismic Retrofit Solutions 

Reflecting on the key thesis findings reveals possible barriers to the selection of appropriate 

seismic retrofit solutions that is based on an understanding of architectural history and heritage. 

Collaboration between community stakeholders such as design professionals, buildings 

owners, local, and central government authorities, as well as the lay community are vital to 

ensure the practical implementation, and installation of the selected design solution. For 

example, accessing adequate building documentation is vital to the assessment, and retrofit 

design process. New Zealand’s shift from passive to active seismic risk mitigation policies 
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demands fresh documentation of the existing URM building stock, prior to conservation or 

structural upgrade intervention.  Similarly, a lack of interdisciplinary understanding can hinder 

the design of compatible, and sensitive retrofits, appropriate to the unique characteristics of 

historic URM buildings.  The high financial costs of seismic upgrade remain an integral 

concern for building owners, who are often confronted by legal, and ethical obligations to the 

public. The financial costs associated with these undertakings was outside the scope of this 

thesis, however are an under-explored subject across engineering and architectural discourse. 

Proposed Changes to Procedure 

The findings of this thesis signal that potential changes to the existing procedures of URM 

conservation and seismic upgrade would be very beneficial for local precincts. Arising from 

the literature review and case study chapters, is the importance of adequate, accessible 

documentation for the pre- and post-earthquake scenarios. Systematic data gathering, and 

documentation of historic, existing, and proposed URM precinct composition and interventions 

can therefore contribute to the development and application of specific local heritage guidelines 

for undertaking seismic upgrade. The findings of this thesis also support increased 

multidisciplinary collaboration in research and practice. Such collaborations may also take 

place between various community stakeholders, using a format similar to the Whanganui 

Earthquake-Prone Buildings Community Taskforce, for example.  

7.3 Speculation on Future Applications and Pathways  

The corpus of established, local architectural conservation principles and theories will undergo 

new application and interpretation, as New Zealand contends with the effects of large-scale 

natural disaster, and through current practice aided by twenty-first century technologies. 

Reflecting on the constraints placed on the scope of a doctoral thesis, I have identified subjects 

of interest for future development and applications. The following discussion therefore 

speculates on potential applications of the findings contained within this thesis.  

From 2016 onwards, an important focus of QuakeCoRE research projects to which I have 

contributed, has been the compilation of multidisciplinary datasets. These datasets are intended 

to provide a combination of structural, architectural, cost, and risk assessment data featuring 

the existing URM building stock across the North and South Islands of New Zealand. The 

proposed outcome has been to generate open-source databases, available to research teams of 

structural and environmental engineers, social scientists, economists, building management 

specialists, and architects, in collaboration with territorial authorities and organisations such as 
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Heritage New Zealand. An ongoing project to which I am contributing, focuses on analysing 

key cost and logistical efficiencies that arise from the data gathered for the emergency 

strengthening of URM buildings along Wellington’s Cuba Street. An overall aim is to explore 

and quantify the benefits of adopting a precinct-scale approach to seismic and structural 

upgrading historic URM precincts, as a potential model for future undertakings. 

As also previously discussed, an important research focus for this thesis has been to examine 

the emergence and development of local heritage conservation theory and practice, in relation 

to structural upgrading or seismic retrofit of historic URM building precincts. However there 

currently lacks a singular historical account acknowledging overall and evolving trends in local 

heritage conservation practice. The studies contained within this thesis feature specific and 

noteworthy examples, in addition to commentary that is informed by international advances.  

A third possible outlet for the studies contained in this thesis, is the development of dedicated 

practice guidance addressing the subject of seismic structural upgrade for historic URM 

building precincts. While published territorial authority guidelines concern the overall 

conservation of historic character, there is less material that specifically conceptualises the 

implications for different precinct typologies such as cathedral and church complexes, 

streetscapes, and townscapes, especially in the post-earthquake content. In particular, the 

concept of reversibility may acquire new relevance as architects, engineers, builders, and 

communities seek to retain the fabric of their historic URM precincts while enabling provisions 

for flexibility and future adaptation. 

International heritage conservation theory and practice is being increasingly influenced by the 

use of 3D digital documentation technologies, for a variety of objectives. As demonstrated by 

the special issue of the International Journal of Architectural Heritage (IJAH), the application 

of such technologies for the purposes of rapid, large-scale seismic risk assessment and 

remediation are an emerging subject of interest. Future applications include widespread or 

more mainstream use for territorial authorities and heritage conservation organisations, that 

should include ‘routine’ flights for regular inspection and maintenance. A combination of drone 

and photogrammetry technologies can produce invaluable visual records, superseding the 

logistical challenges of manual walking survey. These records can prove extremely useful 

during post-earthquake scenarios, both during the immediate aftermath to gauge damage, and 

for further study.  
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A key lesson embodied by the historical trends and contemporary debates within heritage 

conservation discourse and practice, concerns a varied URM building stock. The colonials 

recognised the environmental conditions of the Antipodes and in some cases, produced 

successful adaptation of known construction technologies. New Zealand, along with Australia 

and its Oceanic neighbours are now confronted by threats from a host of natural hazards, within 

the context of global climate change. Over the past year, I have had the opportunity to 

participate and contribute to the ICOMOS International’s Working Group on Climate Change 

and Heritage. The Group has been tasked with preparing conservation principles for guiding 

current and future practice, in relation to various environmental changes. Of the various 

discussions and learnings to date, I have been intrigued by the theme of adaptation to climate 

change. Built heritage can be recognised as a tool for mitigating the effects of climate change, 

and can draw upon local and regional knowledge or building traditions. Climate change will 

affect the humblest one storey URM building through to ancient monumental marble edifices, 

however both buildings can be given a role in conserving the Earth’s precious natural 

environment and resources.  

7.4 Closing Statements  

Upon initial glance, both the Cathedrals in Christchurch and New Zealand’s modest URM 

building stock can be viewed as symbols of devastation and an impending threat to local 

communities. A closer look reveals that their respective locations, construction technologies, 

and architectural styles for example, brim with nineteenth and twentieth-century individual and 

collective aspirations and social values, that persist to this day. Addressing present challenges 

can contribute to an evolving perception, and a renewed appreciation for local architectural 

heritage and identity. 
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ICOMOS New Zealand Charter 
for the Conservation of Places of Cultural Heritage Value 

Revised 2010 

Preamble 

New Zealand retains a unique assemblage of places of cultural heritage value relating to its indigenous 

and more recent peoples.  These areas, cultural landscapes and features, buildings and structures, 

gardens, archaeological sites, traditional sites, monuments, and sacred places are treasures of 

distinctive value that have accrued meanings over time.  New Zealand shares a general responsibility 

with the rest of humanity to safeguard its cultural heritage places for present and future generations.  

More specifically, the people of New Zealand have particular ways of perceiving, relating to, and 

conserving their cultural heritage places. 

Following the spirit of the International Charter for the Conservation and Restoration of Monuments and 

Sites (the Venice Charter - 1964), this charter sets out principles to guide the conservation of places of 

cultural heritage value in New Zealand.  It is a statement of professional principles for members of 

ICOMOS New Zealand.   

This charter is also intended to guide all those involved in the various aspects of conservation work, 

including owners, guardians, managers, developers, planners, architects, engineers, craftspeople and 

those in the construction trades, heritage practitioners and advisors, and local and central government 

authorities.  It offers guidance for communities, organisations, and individuals involved with the 

conservation and management of cultural heritage places.   

This charter should be made an integral part of statutory or regulatory heritage management policies or 

plans, and should provide support for decision makers in statutory or regulatory processes. 

Each article of this charter must be read in the light of all the others.  Words in bold in the text are 

defined in the definitions section of this charter.   

This revised charter was adopted by the New Zealand National Committee of the International Council 

on Monuments and Sites at its meeting on 4 September 2010. 

Purpose of conservation 

1. The purpose of conservation

The purpose of conservation is to care for places of cultural heritage value. 

In general, such places: 

(i) have lasting values and can be appreciated in their own right;

(ii) inform us about the past and the cultures of those who came before us;

(iii) provide tangible evidence of the continuity between past, present, and future;

(iv) underpin and reinforce community identity and relationships to ancestors and the

land; and

(v) provide a measure against which the achievements of the present can be

compared.

It is the purpose of conservation to retain and reveal such values, and to support the ongoing meanings 

and functions of places of cultural heritage value, in the interests of present and future generations. 
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Conservation principles 

2. Understanding cultural heritage value

Conservation of a place should be based on an understanding and appreciation of all aspects of its 

cultural heritage value, both tangible and intangible.   All available forms of knowledge and evidence 

provide the means of understanding a place and its cultural heritage value and cultural heritage 

significance.  Cultural heritage value should be understood through consultation with connected 

people, systematic documentary and oral research, physical investigation and recording of the place, 

and other relevant methods. 

All relevant cultural heritage values should be recognised, respected, and, where appropriate, 

revealed, including values which differ, conflict, or compete. 

The policy for managing all aspects of a place, including its conservation and its use, and the 

implementation of the policy, must be based on an understanding of its cultural heritage value.  

3. Indigenous cultural heritage

The indigenous cultural heritage of tangata whenua relates to whanau, hapu, and iwi groups.  It shapes 

identity and enhances well-being, and it has particular cultural meanings and values for the present, 

and associations with those who have gone before.  Indigenous cultural heritage brings with it 

responsibilities of guardianship and the practical application and passing on of associated knowledge, 

traditional skills, and practices. 

The Treaty of Waitangi is the founding document of our nation.  Article 2 of the Treaty recognises and 

guarantees the protection of tino rangatiratanga, and so empowers kaitiakitanga as customary 

trusteeship to be exercised by tangata whenua.  This customary trusteeship is exercised over their 

taonga, such as sacred and traditional places, built heritage, traditional practices, and other cultural 

heritage resources.  This obligation extends beyond current legal ownership wherever such cultural 

heritage exists.  

Particular matauranga, or knowledge of cultural heritage meaning, value, and practice, is associated 

with places. Matauranga is sustained and transmitted through oral, written, and physical forms 

determined by tangata whenua.  The conservation of such places is therefore conditional on decisions 

made in associated tangata whenua communities, and should proceed only in this context.  In 

particular, protocols of access, authority, ritual, and practice are determined at a local level and should 

be respected. 

4. Planning for conservation

Conservation should be subject to prior documented assessment and planning. 

All conservation work should be based on a conservation plan which identifies the cultural heritage 

value and cultural heritage significance of the place, the conservation policies, and the extent of the 

recommended works.  

The conservation plan should give the highest priority to the authenticity and integrity of the place. 

Other guiding documents such as, but not limited to, management plans, cyclical maintenance plans, 

specifications for conservation work, interpretation plans, risk mitigation plans, or emergency plans 

should be guided by a conservation plan. 
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5. Respect for surviving evidence and knowledge

Conservation maintains and reveals the authenticity and integrity of a place, and involves the least 

possible loss of fabric or evidence of cultural heritage value.  Respect for all forms of knowledge and 

existing evidence, of both tangible and intangible values, is essential to the authenticity and integrity of 

the place. 

Conservation recognises the evidence of time and the contributions of all periods.  The conservation of 

a place should identify and respect all aspects of its cultural heritage value without unwarranted 

emphasis on any one value at the expense of others. 

The removal or obscuring of any physical evidence of any period or activity should be minimised, and 

should be explicitly justified where it does occur.  The fabric of a particular period or activity may be 

obscured or removed if assessment shows that its removal would not diminish the cultural heritage value 

of the place. 

In conservation, evidence of the functions and intangible meanings of places of cultural heritage value 

should be respected. 

6. Minimum intervention

Work undertaken at a place of cultural heritage value should involve the least degree of intervention 

consistent with conservation and the principles of this charter.   

Intervention should be the minimum necessary to ensure the retention of tangible and intangible values 

and the continuation of uses integral to those values.  The removal of fabric or the alteration of features 

and spaces that have cultural heritage value should be avoided.   

7. Physical investigation

Physical investigation of a place provides primary evidence that cannot be gained from any other 

source.  Physical investigation should be carried out according to currently accepted professional 

standards, and should be documented through systematic recording.   

Invasive investigation of fabric of any period should be carried out only where knowledge may be 

significantly extended, or where it is necessary to establish the existence of fabric of cultural heritage 

value, or where it is necessary for conservation work, or where such fabric is about to be damaged or 

destroyed or made inaccessible.  The extent of invasive investigation should minimise the disturbance of 

significant fabric.  

8. Use

The conservation of a place of cultural heritage value is usually facilitated by the place serving a useful 

purpose.   

Where the use of a place is integral to its cultural heritage value, that use should be retained. 

Where a change of use is proposed, the new use should be compatible with the cultural heritage value 

of the place, and should have little or no adverse effect on the cultural heritage value.   

387 



ICOMOS New Zealand Charter 2010  Page 4 

9. Setting

Where the setting of a place is integral to its cultural heritage value, that setting should be conserved 

with the place itself.  If the setting no longer contributes to the cultural heritage value of the place, and 

if reconstruction of the setting can be justified, any reconstruction of the setting should be based on an 

understanding of all aspects of the cultural heritage value of the place.   

10. Relocation

The on-going association of a structure or feature of cultural heritage value with its location, site, 

curtilage, and setting is essential to its authenticity and integrity.  Therefore, a structure or feature of 

cultural heritage value should remain on its original site. 

Relocation of a structure or feature of cultural heritage value,  where its removal is required in order to 

clear its site for a different purpose or construction, or where its removal is required to enable its use on a 

different site, is not a desirable outcome and is not a conservation process. 

In exceptional circumstances, a structure of cultural heritage value may be relocated if its current site is 

in imminent danger, and if all other means of retaining the structure in its current location have been 

exhausted.  In this event, the new location should provide a setting compatible with the cultural 

heritage value of the structure. 

11. Documentation and archiving

The cultural heritage value and cultural heritage significance of a place, and all aspects of its 

conservation, should be fully documented to ensure that this information is available to present and 

future generations.   

Documentation includes information about all changes to the place and any decisions made during 

the conservation process.  

Documentation should be carried out to archival standards to maximise the longevity of the record, and 

should be placed in an appropriate archival repository. 

Documentation should be made available to connected people and other interested parties.  Where 

reasons for confidentiality exist, such as security, privacy, or cultural appropriateness, some information 

may not always be publicly accessible.   

12. Recording

Evidence provided by the fabric of a place should be identified and understood through systematic 

research, recording, and analysis.    

Recording is an essential part of the physical investigation of a place.  It informs and guides the 

conservation process and its planning.  Systematic recording should occur prior to, during, and following 

any intervention.  It should include the recording of new evidence revealed, and any fabric obscured or 

removed. 

Recording of the changes to a place should continue throughout its life. 
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13. Fixtures, fittings, and contents

Fixtures, fittings, and contents that are integral to the cultural heritage value of a place should be 

retained and conserved with the place.   Such fixtures, fittings, and contents may include carving, 

painting, weaving, stained glass, wallpaper, surface decoration, works of art, equipment and 

machinery, furniture, and personal belongings. 

Conservation of any such material should involve specialist conservation expertise appropriate to the 

material. Where it is necessary to remove any such material, it should be recorded, retained, and 

protected, until such time as it can be reinstated. 

Conservation processes and practice 

14. Conservation plans

A conservation plan, based on the principles of this charter, should: 

(i) be based on a comprehensive understanding of the cultural heritage value of the

place and assessment of its cultural heritage significance;

(ii) include an assessment of the fabric of the place, and its condition;

(iii) give the highest priority to the authenticity and integrity of the place;

(iv) include the entirety of the place, including the setting;

(v) be prepared by objective professionals in appropriate disciplines;

(vi) consider the needs, abilities, and resources of connected people;

(vii) not be influenced by prior expectations of change or development;

(viii) specify conservation policies to guide decision making and to guide any work to be

undertaken;

(ix) make recommendations for the conservation of the place; and

(x) be regularly revised and kept up to date.

15. Conservation projects

Conservation projects should include the following: 

(i) consultation with interested parties and connected people, continuing throughout

the project;

(ii) opportunities for interested parties and connected people to contribute to and

participate in the project;

(iii) research into documentary and oral history, using all relevant sources and repositories

of knowledge;

(iv) physical investigation of the place as appropriate;

(v) use of all appropriate methods of recording, such as written, drawn, and

photographic;

(vi) the preparation of a conservation plan which meets the principles of this charter;

(vii) guidance on appropriate use of the place;

(viii) the implementation of any planned conservation work;

(ix) the documentation of the conservation work as it proceeds; and

(x) where appropriate, the deposit of all records in an archival repository.

A conservation project must not be commenced until any required statutory authorisation has been 

granted. 
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16. Professional, trade, and craft skills

All aspects of conservation work should be planned, directed, supervised, and undertaken by people 

with appropriate conservation training and experience directly relevant to the project. 

All conservation disciplines, arts, crafts, trades, and traditional skills and practices that are relevant to the 

project should be applied and promoted. 

17. Degrees of intervention for conservation purposes

Following research, recording, assessment, and planning, intervention for conservation purposes may 

include, in increasing degrees of intervention: 

(i) preservation, through stabilisation, maintenance, or repair;

(ii) restoration, through reassembly, reinstatement, or removal;

(iii) reconstruction; and

(iv) adaptation.

In many conservation projects a range of processes may be utilised.  Where appropriate, conservation 

processes may be applied to individual parts or components of a place of cultural heritage value. 

The extent of any intervention for conservation purposes should be guided by the cultural heritage value 

of a place and the policies for its management as identified in a conservation plan.  Any intervention 

which would reduce or compromise cultural heritage value is undesirable and should not occur.   

Preference should be given to the least degree of intervention, consistent with this charter. 

Re-creation, meaning the conjectural reconstruction of a structure or place; replication, meaning to 

make a copy of an existing or former structure or place; or the construction of generalised 

representations of typical features or structures, are not conservation processes and are outside the 

scope of this charter. 

18. Preservation

Preservation of a place involves as little intervention as possible, to ensure its long-term survival and the 

continuation of its cultural heritage value.  

Preservation processes should not obscure or remove the patina of age, particularly where it contributes 

to the authenticity and integrity of the place, or where it contributes to the structural stability of 

materials. 

i. Stabilisation

Processes of decay should be slowed by providing treatment or support. 

ii. Maintenance

A place of cultural heritage value should be maintained regularly.  Maintenance should be 

carried out according to a plan or work programme. 

iii. Repair

Repair of a place of cultural heritage value should utilise matching or similar materials.  Where 

it is necessary to employ new materials, they should be distinguishable by experts, and should 

be documented.   
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Traditional methods and materials should be given preference in conservation work. 

Repair of a technically higher standard than that achieved with the existing materials or 

construction practices may be justified only where the stability or life expectancy of the site or 

material is increased, where the new material is compatible with the old, and where the 

cultural heritage value is not diminished.   

19. Restoration

The process of restoration typically involves reassembly and reinstatement, and may involve the 

removal of accretions that detract from the cultural heritage value of a place. 

Restoration is based on respect for existing fabric, and on the identification and analysis of all available 

evidence, so that the cultural heritage value of a place is recovered or revealed.  Restoration should be 

carried out only if the cultural heritage value of the place is recovered or revealed by the process.   

Restoration does not involve conjecture. 

i. Reassembly and reinstatement

Reassembly uses existing material and, through the process of reinstatement, returns it to its 

former position.  Reassembly is more likely to involve work on part of a place rather than the 

whole place. 

ii. Removal

Occasionally, existing fabric may need to be permanently removed from a place.  This may be 

for reasons of advanced decay, or loss of structural integrity, or because particular fabric has 

been identified in a conservation plan as detracting from the cultural heritage value of the 

place.   

The fabric removed should be systematically recorded before and during its removal.  In some 

cases it may be appropriate to store, on a long-term basis, material of evidential value that 

has been removed.  

20. Reconstruction

Reconstruction is distinguished from restoration by the introduction of new material to replace material 

that has been lost.   

Reconstruction is appropriate if it is essential to the function, integrity, intangible value, or understanding 

of a place, if sufficient physical and documentary evidence exists to minimise conjecture, and if 

surviving cultural heritage value is preserved.   

Reconstructed elements should not usually constitute the majority of a place or structure. 

21. Adaptation

The conservation of a place of cultural heritage value is usually facilitated by the place serving a useful 

purpose.  Proposals for adaptation of a place may arise from maintaining its continuing use, or from a 

proposed change of use.   
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Alterations and additions may be acceptable where they are necessary for a compatible use of the 

place.  Any change should be the minimum necessary, should be substantially reversible, and should 

have little or no adverse effect on the cultural heritage value of the place.   

Any alterations or additions should be compatible with the original form and fabric of the place, and 

should avoid inappropriate or incompatible contrasts of form, scale, mass, colour, and material.  

Adaptation should not dominate or substantially obscure the original form and fabric, and should not 

adversely affect the setting of a place of cultural heritage value.  New work should complement the 

original form and fabric.  

22. Non-intervention

In some circumstances, assessment of the cultural heritage value of a place may show that it is not 

desirable to undertake any conservation intervention at that time.  This approach may be appropriate 

where undisturbed constancy of intangible values, such as the spiritual associations of a sacred place, 

may be more important than its physical attributes.  

23. Interpretation

Interpretation actively enhances public understanding of all aspects of places of cultural heritage value 

and their conservation.  Relevant cultural protocols are integral to that understanding, and should be 

identified and observed.   

Where appropriate, interpretation should assist the understanding of tangible and intangible values of a 

place which may not be readily perceived, such as the sequence of construction and change, and the 

meanings and associations of the place for connected people. 

Any interpretation should respect the cultural heritage value of a place.  Interpretation methods should 

be appropriate to the place.  Physical interventions for interpretation purposes should not detract from 

the experience of the place, and should not have an adverse effect on its tangible or intangible values. 

24. Risk mitigation

Places of cultural heritage value may be vulnerable to natural disasters such as flood, storm, or 

earthquake; or to humanly induced threats and risks such as those arising from earthworks, subdivision 

and development,  buildings works, or wilful damage or neglect.  In order to safeguard cultural heritage 

value, planning for risk mitigation and emergency management is necessary. 

Potential risks to any place of cultural heritage value should be assessed.  Where appropriate, a risk 

mitigation plan, an emergency plan, and/or a protection plan should be prepared, and implemented 

as far as possible, with reference to a conservation plan. 
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Definitions 

For the purposes of this charter: 

Adaptation means the process(es) of modifying a place for a compatible use while retaining its cultural 

heritage value.  Adaptation processes include alteration and addition.  

Authenticity means the credibility or truthfulness of the surviving evidence and knowledge of the cultural 

heritage value of a place.  Relevant evidence includes form and design, substance and 

fabric, technology and craftsmanship, location and surroundings, context and setting, use and 

function, traditions, spiritual essence, and sense of place, and includes tangible and intangible 

values.  Assessment of authenticity is based on identification and analysis of relevant evidence 

and knowledge, and respect for its cultural context. 

Compatible use means a use which is consistent with the cultural heritage value of a place, and which 

has little or no adverse impact on its authenticity and integrity. 

Connected people means any groups, organisations, or individuals having a sense of association with or 

responsibility for a place of cultural heritage value. 

Conservation means all the processes of understanding and caring for a place so as to safeguard its 

cultural heritage value.  Conservation is based on respect for the existing fabric, associations, 

meanings, and use of the place. It requires a cautious approach of doing as much work as 

necessary but as little as possible, and retaining authenticity and integrity, to ensure that the 

place and its values are passed on to future generations. 

Conservation plan means an objective report which documents the history, fabric, and cultural heritage 

value of a place, assesses its cultural heritage significance, describes the condition of the 

place, outlines conservation policies for managing the place, and makes recommendations 

for the conservation of the place. 

Contents means moveable objects, collections, chattels, documents, works of art, and ephemera that 

are not fixed or fitted to a place, and which have been assessed as being integral to its 

cultural heritage value. 

Cultural heritage significance means the cultural heritage value of a place relative to other similar or 

comparable places, recognising the particular cultural context of the place. 

Cultural heritage value/s means possessing aesthetic, archaeological, architectural, commemorative, 

functional, historical, landscape, monumental, scientific, social, spiritual, symbolic, 

technological, traditional, or other tangible or intangible values, associated with human 

activity. 

 Cultural landscapes means an area possessing cultural heritage value arising from the relationships 

between people and the environment.  Cultural landscapes may have been designed, such 

as gardens, or may have evolved from human settlement and land use over time, resulting in a 

diversity of distinctive landscapes in different areas. Associative cultural landscapes, such as 

sacred mountains, may lack tangible cultural elements but may have strong intangible cultural 

or spiritual associations. 

Documentation means collecting, recording, keeping, and managing information about a place and its 

cultural heritage value, including information about its history, fabric, and meaning; 

information about decisions taken; and information about physical changes and interventions 

made to the place. 
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Fabric means all the physical material of a place, including subsurface material, structures, and interior 

and exterior surfaces including the patina of age; and including fixtures and fittings, and 

gardens and plantings.   

Hapu means a section of a large tribe of the tangata whenua. 

Intangible value means the abstract cultural heritage value of the meanings or associations of a place, 

including commemorative, historical, social, spiritual, symbolic, or traditional values. 

Integrity means the wholeness or intactness of a place, including its meaning and sense of place, and 

all the tangible and intangible attributes and elements necessary to express its cultural 

heritage value. 

Intervention means any activity that causes disturbance of or alteration to a place or its fabric. 

Intervention includes archaeological excavation, invasive investigation of built structures, and 

any intervention for conservation purposes.   

Iwi means a tribe of the tangata whenua. 

Kaitiakitanga means the duty of customary trusteeship, stewardship, guardianship, and protection of 

land, resources, or taonga. 

Maintenance means regular and on-going protective care of a place to prevent deterioration and to 

retain its cultural heritage value. 

Matauranga means traditional or cultural knowledge of the tangata whenua. 

Non-intervention means to choose not to undertake any activity that causes disturbance of or 

alteration to a place or its fabric. 

Place means any land having cultural heritage value in New Zealand, including areas; cultural 

landscapes; buildings, structures, and monuments; groups of buildings, structures, or 

monuments; gardens and plantings; archaeological sites and features; traditional sites; sacred 

places; townscapes and streetscapes; and settlements.  Place may also include land covered 

by water, and any body of water.  Place includes the setting of any such place.   

Preservation means to maintain a place with as little change as possible. 

Reassembly means to put existing but disarticulated parts of a structure back together. 

Reconstruction means to build again as closely as possible to a documented earlier form, using new 

materials. 

Recording means the process of capturing information and creating an archival record of the fabric 

and setting of a place, including its configuration, condition, use, and change over time. 

Reinstatement means to put material components of a place, including the products of reassembly, 

back in position. 

Repair means to make good decayed or damaged fabric using identical, closely similar, or otherwise 

appropriate material. 

Restoration means to return a place to a known earlier form, by reassembly and reinstatement, and/or 

by removal of elements that detract from its cultural heritage value. 

Setting means the area around and/or adjacent to a place of cultural heritage value that is integral to 

its function, meaning, and relationships. Setting includes the structures, outbuildings, features, 

gardens, curtilage, airspace, and accessways forming the spatial context of the place or used 
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in association with the place.  Setting also includes cultural landscapes, townscapes, and 

streetscapes; perspectives, views, and viewshafts to and from a place; and relationships with 

other places which contribute to the cultural heritage value of the place.  Setting may extend 

beyond the area defined by legal title, and may include a buffer zone necessary for the long-

term protection of the cultural heritage value of the place. 

Stabilisation means the arrest or slowing of the processes of decay. 

Structure means any building, standing remains, equipment, device, or other facility made by people 

and which is fixed to the land. 

Tangata whenua means generally the original indigenous inhabitants of the land; and means 

specifically the people exercising kaitiakitanga over particular land, resources, or taonga. 

Tangible value means the physically observable cultural heritage value of a place, including 

archaeological, architectural, landscape, monumental, scientific, or technological values. 

Taonga means anything highly prized for its cultural, economic, historical, spiritual, or traditional value, 

including land and natural and cultural resources. 

Tino rangatiratanga means the exercise of full chieftainship, authority, and responsibility. 

Use means the functions of a place, and the activities and practices that may occur at the place.  The 

functions, activities, and practices may in themselves be of cultural heritage value. 

Whanau means an extended family which is part of a hapu or iwi. 
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Research Office
Post–Award Support Services

The University of Auckland
Private Bag 92019
Auckland, New Zealand

Level 10, 49 Symonds Street
Telephone: 64 9 373 7599
Extension: 83711
Facsimile: 64 9 373 7432
ro-ethics@auckland.ac.nz

UNIVERSITY OF AUCKLAND HUMAN PARTICIPANTS ETHICS COMMITTEE (UAHPEC)

07-Sep-2017

MEMORANDUM TO:

Dr Julia Gatley
Architecture and Planning

Re: Application for Ethics Approval (Our Ref. 019943): Approved with comment

The Committee considered your application for ethics approval for your study entitled Architectural Heritage
Conservation via Seismic Retrofitting of Unreinforced Masonry (URM) Building Precincts in New
Zealand.

Ethics approval was given for a period of three years with the following comment(s):

1. Please ensure adequate safety measures are in place during the field research.

The expiry date for this approval is 07-Sep-2020.

If the project changes significantly you are required to resubmit a new application to UAHPEC for further
consideration.

If you have obtained funding other than from UniServices, send a copy of this approval letter to the Activations
team in the Research Office, at ro-awards@auckland.ac.nz. For UniServices contracts, send a copy of the
approval letter to the Contract Manager, UniServices.

The Chair and the members of UAHPEC would be happy to discuss general matters relating to ethics approvals if
you wish to do so. Contact should be made through the UAHPEC Ethics Administrators at
ro-ethics@auckland.ac.nz in the first instance.

Please quote Protocol number 019943 on all communication with the UAHPEC regarding this application.

(This is a computer generated letter. No signature required.)
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UAHPEC Administrators
University of Auckland Human Participants Ethics Committee

c.c. Head of Department / School, Architecture and Planning
 Miss Stacy Vallis

Additional information:

1. Do not forget to fill in the 'approval wording' on the Participant Information Sheets, Consent Forms
and/or advertisements, giving the dates of approval and the reference number. This needs to be
completed, before you use them or send them out to your participants.

2. At the end of three years, or if the study is completed before the expiry, you are requested to advise
the Committee of its completion.

3. Should you require an extension or need to make any changes to the project, please complete the
online Amendment Request form associated with this approval number giving full details along with
revised documentation. If requested before the current approval expires, an extension may be granted
for a further three years, after which time you must submit a new application.
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