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EFFECT OF LINEAR AND NONLIREAR SHEAR STRAIN ON
CRITICALMOMENT OF STEEL BEAM

CHEN Shuhua , CHEN Lipan

 School of Civil Engineering, Harbin Engineering University, Harbin 150001,China)

Abstract: On the basis of the general theory of thin-walled members, the steel beam under transverse loads which
deviate the shear center but parallel to the main axis was analyzed. On the basis of energy variational principle,

Galerkin equation for a critical moment formula was established. While calculating the structure’s strain energy,

the effects of nonlinear and linear shear strain of the member’s middle section were considered. To validate the
correctness of the formula, six channel section steel beams with different dimension and excursion had been
imitated using the element SHELL63 in the program ANSYS. The critical moment was calculated and the results
between theoretic analysis and numerical simulation were compared. The results showed that the formula is

feasible.
Keyword: thin-walled steel beam; flexural-torsional buckling; critical moment; finite element analysis
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Table 1 dismension and excursion of channel section steel beam (mm)

ik b h t e
1 60 160 3.5 34.3
2 60 160 3.0 34.4
3 50 140 3.5 27.8
4 50 140 3.0 28.1
5 40 120 3.0 21.8
6 40 120 2.5 22,1
e P
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e 7
| 2000 RN
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Fig.2 load of steel beam Fig.3 model of shell element
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Table 2 contrast between the result of theoretic formula and digital calculation

iy ANSYS fi# S e
M, (kN.m) M,(kN.m) (M -MyIm| (%)

1 8.033 7.813 2.74

2 6. 668 6.461 3.01

3 5. 026 4.922 2.08

4 3. 465 3. 388 2. 22

5 2..371 2.315 2. 36

6 1..729 1. 699 1.74
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