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SYNOPffS

' In this thesis the stmctural analysis of tuo baslc troes of bridge

deck syetene are dissussed:

I. the rnrltibearn bridge deck

II. the skewed. anisotropic bridge deck.

The major diffieulty in the analysis of I, the nultibeam deck, arises
from its lack of transverse bend5-ng stiffness; Ioad distribution ocorr"e by

shear transference at interlocking shear ke;rs. An analysis method, dweloped
fmm transfer nratrix theory is proposed and shoun to be satisfactory for such a
structure. Model studies on a quarter scale m:ltj-bean bridge deck are
described together r.dth field tests on the prototlpe decks - the southern rnotor-
way bridges crossing Slippery Creek. Agreenent between theory, nodel studies
and field tests is i]Justrated.

The satisfactory analysis of II, the skewed anisotropic deck, ls
conqplicated by its enlstropic elastic properbles and ekewed geonebry. An

analysis procedure i-s introduced whj-ch is an exbension of the finlte element
technique already established in other plate bending and plane stress pr"oblm,s.
Using therefore the matrix displacament method and finite eletent discretization,
the nethod has been programed for solution by digital computer. ConEarison of
the computed displacernents with those obtailed by eperjment on skewed isotropic
and anisotropic steel plates is given. ltre fjlite dlaent method is seen to be

a powerful analybical tool, parbicularly becanse of its ability to handle eLastic
anisotropy and arbitrary geometric shapes.

Ttris thesis is accordi.:rgly divlded into tr,m vo}rmes as below:

Volune Il trt"Iatri:c Analysis and Stnrctural Behaviour of lfirltibem Bridge l)ecks,n
l/qbns ff3 tlMatrix analysls of skewed Anisotr"opic Bnifue Decks.n
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VOIUME I.

MAM.IX AXIALYSIS AND STRUCTIJRAL BEI{AMOUB

OF MULTIFEAI,I BRIDG,E DECKS.
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