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Experimental study on slender H-section steel stub

columns under axial compression

SHI Xiaopeng ,CHENG Xin
(College of Civil Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: With the popularization and application of light steel structures, the application of slender H-section steel
components with good economic benefits and environmental performance in lightweight low-layer steel frame
systems has attracted widespread attention. In order to study the axial mechanical properties of slender H-section
steel members, the width-thickness ratio was used as the main control parameter to adjust the relative strength of
the plates. Six welded H-section stub columns were designed and fabricated with Q355B steel, and axial
compression tests were carried out. Based on the test results, the failure process, buckling characteristics, ductility
and ultimate bearing capacity of specimens were analyzed. The test results show that the local buckling
characteristics of H-section steel members with different width-thickness ratios are significantly different, and the
local buckling characteristics directly affect the stress development of the plate. The ductility of the component is
directly related to the combination of the width-thickness ratio, showing two characteristics. The calculation results
of ANSI/AISC360-16 for slender H-section axial compression members are conservative, and with reasonable
width-thickness ratio the slender H-section steel members can have strong post-buckling load-bearing capacity.

Key words: H-section steel members; axial pressure; local buckling; plate interaction; ultimate bearing capacity
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Fig. 1 Width-thickness ratio distribution of specimens
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Tab. 1 Main parameters and test results of specimens
- Tw 7
W% A/mm Ay/mm b/mm ¢, /mm  #/mm (ro %30 B L/mm N./kN N./N,
H-1 348 320 170 6 14 72.7(65) 6.4(7) 1044 1 872.02 0. 950
H-2 344 320 200 6 12 72.7(65) 11.0(10) 1032 2 540.79 0.942
H-3 336 320 200 6 8 72.7(65) 14.5(15) 1008 1 565. 40 0. 860
H-4 278 250 170 6 14 56. 8(50) 6.4(7) 834 1 841.47 1.017
H-5 274 250 200 6 12 56. 8(50) 11.0(10) 822 2 662.72 1. 049
H-6 266 250 200 6 8 56. 8(50) 14.5(15) 798 1594.73 0. 960
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Tab. 2 Mechanical properties of steel
2 SUR S 5 b JE SRR E O JEIRNREE £, PhEE £ i e 17 A WP RAE RS
/mm /mm /GPa /MPa /MPa &y e v
t=6 t=5.72 206. 42 388. 6 530. 4 0.001 96 0.191 0.73
t=38 t=38.22 208. 14 356. 8 494. 1 0.001 71 0. 200 0.72
=12 t=12.03 212.97 410. 6 533.6 0. 001 93 0. 180 0.77
t=14 t=14.04 207.67 258. 8 428.0 0. 001 25 0. 250 0. 60
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Tab.3 AISC-16 calculation value of ultimate bearing capacity
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