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VALIDITY OF STRAIGHT BEAM APPROXIMATIONS FOR CURVED THIN-WALLED
MEMBERS ON GEOMETRICAL NONLINEAR ANALYSIS

R E* - 5 I 2 mt
By Masa HAYASHI and Eiji IWASAKI

In this paper, the validity of straight beam approximations for curved thin-walled

members is examined by a theoretical investigation and numerical calculations on

geometrical nonlinear analysis, For the purpose of the present report, geometrical non-
linear quantities of a straight beam assemblage as well as an exact circular member are
given by reducing the length of straight elements to infinitesimal. Next, the governing
differential equations for lateral-torsional buckling of circular arches are derived by us-
ing the above quantities. Moreover, the new generalized displacements for the rotations
and torsion satisfied the compatible conditions between adjacent elements are proposed

for the geometrical nonlinear analysis.

Keywords : geometrical nonlinear analysis, straight beam approximation, curved mem-

ber, matrix method
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4 | 1.37480) 1.00055| 1.00070 [ 8.38015} 1.03426] 1.17066
8 | 1.,374t5] 1.00008 [ 1.00005 | 8. 17080 1.00842 | 1.01043
16 | 1.37407| 1.00002 | 1.00000[ 8. 11955 | 1.00210| 1.00064
32 { 1,37405) 1.00000 | 1.00000 38.10680 | [,00052] 1,00004
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®—3 EREHN 7y (Model-B) x—4 EEFRE v (Model-C) (Model-C)
0 PIMER | ERER VoS Te 0 PIIREE | BB R Yer Ve 8 MER | ERER Yo/ Ve
Yo ¥s Ve ¥s Ye ¥s
0 0.26699 | 0.26689| 1, 0000 0 1.45130 | 1. 45130 | I.0000 0 4,90881}F 4,90891} 1.0000
10 0.13886 | 0.14371 | 1.0349 10 0.81415| 0.85824| 1.0542 10 4,50292 | 4.57483| 1.0160
30 0.10811 | 0.10392] 0.9613 30 0,58803 | 0.63037| 1.0541 30 8.29692 7.89161 | ¢0.9511
60 0.05890 | ©0,052581 0.8778 §0 0.28727 | 0.31225 1.0504 80 9. 05280 ; 7.19667| ©.7950
90 0.03484 | 0.02755| 0.7906 90 0.14281 | 0.15170| 1.0615 30 T.66242 | 5,34168 | 0.6971
130 0.01538 | 0.00984 0.5047 130 0.03873 | 0.04219| 1.0893 130 5. 63568 | 3.48105 | 0.6177
170 0.00265 [ 0.00047 | 0, 1754 170 0.00144 | 0,00159( 1.1075 170 4, 01341 2,21935} 0.5530
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