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Department Civil Engineering

Academic Year 1983
ABSTRACT

This research has adopted a finite element computer program-
SHELL for analysis of thin.shell structures. - The original element which
considers 5 degrees of freedom .per node has been modified to include 6
degrees of freedom per node according to Zeinkiewicz's procedure to effecf:
tively prescribe boundarysconditions. It was shown that when the valug of
coefficient of rotational jstiffness was prescribed to be not larger than
0.001, the results would approach the wvalues from other theories such as
shallow shell or folded plate theories.  The modified program was sub-
sequently used to analyse severdl contimuous 2-span,.3-cell skew box girder
bridges with skew angles varying from 0, 15: 30; 45 and §O°réspectively,
in order to evaluate the flexural behaviour. Two load cases were considered.
In load case 1 there were two point loads each on~the edge of one:exterior
girder in the same{plane of-middle;section jofystructural spans. It was
observed that the walues of vertical deflections, stresses, and stress resultants
decreased when)the)degreeofskew |afiglé (increased.( [For Todd|case 2 there

were two poifit loads each on the edge of the same exterior girder at mid

spans of that girder. In this case it was shown that the values of vertical

deflection and longitudinal stress of the girder would be maximum at the

45 degree of skew angle.’

A simply supported, thfée—cell 45° skew box girder steel model

with end -diaphragms was load tested and the results compared to the finite



element solution. The experiment indicated that the value of the vertica;
deflection was larger than the value from thé analysis. However, the

values of iongitudinal stresses from both experiment and analysis agree with
each other. It may be concluded that this modified finite element program

can be used to analyse the skew bridge structure with satisfactory results.
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