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Simulation of Collapse of Framed Structures (Part 2)
~—Comparisons of the numerical results with the experimental results for the crush problem—

by Yutaka Toi, Member Hong-Jong Yang, Member

Kazuhiko Obata, Member

Summary

The purpose of the present study is to develop the economical finite element analysis program for the
collapse simulation of framed structures and to verify the validity of the developed code through the
comparisons of the numerical results with the test results. In the first report, the details of the
incremental formulations were described, in which the linear Timoshenko beam element was employed
with the variable location technique of the numerical integration point and the elasto-plastic con-
stitutive equation expressed in terms of resultant forces. In this second report, the finite element results
by the updated Lagrangian formulation are compared with the crush test results conducted for beams,
columns and space frames. The strain hardening and the frictional contact are taken into account in
the present analysis. The obtained results can be summarized as follows :

(1) From the results for beams and columns, it can be seen that the present analysis method gives
sufficiently accurate solutions for the crush problem accompanied by large strains and large displace-
ments, except for the cases that local deformations as shells are obvious

(2) From the results for space frames, it can be seen that the developed code is sufficiently
economical and accurate from a practical point of view, however, some trial-and-error analyses are
necessary for the crush behaviors in which friction and contact play important roles.
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Table1l Pipes and tensile test specimens

Material Nowinal Material test

pipe size (wa) | specimen size (mm)

TA2580 | JIS G34354 0.D. Th. Br. Th. G.L.

STPG 38-S-H 34.0 x 4.5 [ 7.968 x 3.716 x §0.0

TBLSB0 | JIS G3454 0.D. Th. Br. Th. G.L.

STPG 38~S-C [21.7 x 3.7{6.995 x 2.903 x 50.0

(Notes) 0.D.; Out Diameter, Th.: Thickness.

Br.: Breadth. G.L.: Gauge Length
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Fig.4 Load-deflection curves for a clamped beam
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Fig.5 Deformed configurations for a clamped beam
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Fig. 18 Deformed configurations for a space frame
under 2-point loading
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Fig.19 Space frame under 1-point loading
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Fig. 20 Load-displacement curves for a space frame
under 1-point loading
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Fig. 21 Deformed configurations for a space frame
under 1-point loading (analysis 1)
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