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1. Introduction

4. Big Frame Test #2

Two large-scale building tests (referred to as ‘Big Frame’ tests) were undertaken as part of the system level
investigations carried out by the ‘ReCast Floors’ research group. The objective of these tests was to

• NMF-critical support conditions.
• Initially loading was based on pulse-type motion from
Northridge EQ (Francesco et al., 2021)..
• Thereafter the specimen was subjected to elliptical bidirectional loading (Refer to Figure 11).
• Figure 14 shows the damage progression at various drifts.

(a) Improve the understanding of the seismic performance of 1980s hollow-core floor support detailing,
(b) Investigate the diaphragm performance at different levels of damages and,
(c) study the retrofit-floor interactions

Fig.11 Elliptical bi-directional loading

This poster provides a high-level description of the damage progression observed in both tests.

2. Test Setup
•
•
•
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2 bay x 1 bay RC moment resisting frame.
Columns sitting on 6 bi-directional sliders allowing for beam elongation.
Controlled by 14 actuators allowing bi-directional loading.
200 HC floor units spanning in N-S direction.
Fig.12 Typical web cracks at 2% drift
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Fig.13 Soffit of Unit 4 (North end)
@ 3.5%
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Fig.2 a)Prototype building used to replicate floor
portion (Woods, 2008)
Fig.1 Plan of the flooring system

Fig.15 Plan of HC floors
Fig.14 Damage progression in Test 2

b) “Big frame” specimen

3. Big Frame Test #1
• Typical floor support conditions that replicate the construction
practices in the 1980s.
• Circular bi-directional loading protocol (Figure 3).
• Kaikoura EQ conditions simulated upto 1.5% drift levels.
• Progressively increasing drifts levels upto 3% (Francesco et al., 2021).
• Figure 6 shows the damage progression at various drift levels.

Fig.16 Soffit crack 300mm from support @ 0.75%

Fig.3 Circular bi-directional loading
(a)

≈ 1.5mm crack

(b)

5. Effectiveness of seating angles?
• Observed damage raises concerns about the effectiveness of seating angle retrofits for positive moment
failure. The concerning damage observed was:
• Positive moment cracks away from the support (Figure 18).
• Shallow web-cracking (Figure 19b) followed by secondary cracking at the tip of the seating angle
(Figure 19a), leaving only a small nib of concrete to support the floor.

≈ 3mm
crack

≈ 0.1-0.2mm crack

Fig.17 Web cracks in Unit 5 north end @ 1%

≈ 0.1-0.2mm
crack

(a) U4 – β unit

Fig.4 Web cracking in β unit
@ 2.5% drift

Fig.5 Soffit of Unit 4 @ 2.5% drift
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Fig.18 Positive moment cracks away from
support and beyond seating angle

Fig.19 (a)Secondary soffit crack (in purple) at the tip of
angle @ 4% drift; (b) Example of shallow web cracking

Fig.7 Plan of HC floors

6. Key findings

Fig.6 Damage progression in Test 1
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Fig.8 Soffit of Unit 4 @ 0.5%
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Fig.9 Soffit of Unit 8 @ 0.5%

Fig.10 Web cracking @ 1.0%

•
•

Web cracking started at 0.5% drift
 Buildings in Wellington may have undetected web cracks.
β units are highly susceptible to damage
 Not captured in C5E.
Web cracks are difficult to identify at residual drifts.
Seating angles alone are not sufficient to retrofit for positive moment failure.
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