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The overall stability study of steel beam with uniformly distributed
load on the upper wing edge

CHEN Xue-xue'?,PAN Wen"?, SUN Yue®
(1.8chool of Construction Engineering, Kunming University of Science and Technology ,Yunnan Kunming 650500,China;
2.Engineering Structure Seismic Mitigation and Isolation Technique Engineering Research Center of Yunnan Province ,
Yunnan Kunming 650500,China;
3. School of Electrical and Information Technology , Yunnan Minzu University , Yunnan Kunming 650031,China)

Abstract: In order to study the overall stability of the cantilever beam member, the critical condition
for cantilever beam without global stability calculation was analyzed. Two cases of the unsupport
constraint and the upper flange connection with the rigid pavement were considered, the ABAQUS
finite element analysis software was used to investigate the overall stability of double axisymmetric I-
section cantilever beam subjected to under uniform load at the upper flange. The results show the
overall stability bearing capacity of cantilever beam connected with rigid slab at the upper flange was
about twice as large as that without support. The critical torsional parameter K, for cantilever beam
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without overall stability calculation was then calculated.

Key words:I-section; cantilever beam ; uniformly distributed load; critical torsion parameter
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Table 1 Dimensional parameters of the Model 1

H200 H300

H400 H500 H600

P L/m K L/m K L/m K L/m K Lim K
1 1.0 0.28 1.5 0.18 2.0 0.22 20 0.14 3.0 0.21
2 1.5 0.41 2.0 0.24 25 0.28 25 0.18 35 0.24
3 2.0 0.55 2.5 0.3 3.0 0.33 3.0 0.21 4.0 0.27
4 2.5 0.69 3.0 0.37 35 0.39 3.5 0.25 45 0.31
5 3.0 0.82 35 0.43 4.0 0.44 4.0 0.28 5.0 0.34
6 35 0.97 4.0 0.49 5.0 0.56 5.0 0.35 55 0.38
7 4.0 1.10 5.0 0.61 6.0 0.67 6.0 0.43 6.0 0.41
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Table 2 Dimensional Parameters of the Model 2

H200 H300 H400 H500 H600
e L/m K L/m K L/m K L/m K L/m K
1 1.5 0.41 2.0 0.24 2.0 0.33 3.0 0.21 55 0.38
2 2.0 0.55 25 0.30 25 0.39 3.5 0.25 6.0 0.41
3 25 0.69 3.0 0.37 3.0 0.44 4.0 0.28 6.5 0.44
4 3.0 0.82 3.5 0.43 35 0.50 4.5 0.32 7.0 0.48
5 3.5 0.97 4.0 0.49 4.0 0.56 5.0 0.35 75 0.51
6 4.0 1.10 5.0 0.61 5.0 0.67 6.0 0.43 8.0 0.55
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Fig.1 The X - g, curve of the I-shaped cantilever beam without support
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Fig.2 The K - ¢, curve of [-shaped cantilever beam
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Table 3 Critical torsional parameters of cantilever beam

BER wt, K., K,
H200x100x4x6 333 0.35 0.67
H300x150%4x6 50.0 0.19 0.32
H400%200%6x10 40.0 0.26 048
H500%250x6x10 50.0 0.18 0.34
H600%300x8x14 2.9 0.23 0.44
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%0_2 | R~} Lim g/ (Nem™ g,/ (KNem™)
£ 1.5 60.0 117.9
0.1} H200 25 132 24.8
35 5.0 9.0
%0 35 a0 a5 50 s 20 68.3 139.6
BERESREBEILE H300 3.0 19.1 394
(a) BXEBER 40 77 15.7
ol 3.0 87.9 164.3
H400 40 362 71.8
5.0 183 35.9
3.0 152.0 308.1
H500 40 62.6 1163
5.0 31.0 62.7
5.0 81.7 156.4
H600 6.0 465 92.7
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Fig.3 Linear fitting curve of critical torsion parameter and

ratio of section height to flange thickness
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