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Investigation on Stability Behavior of U-shaped Steel Supporting
Structure with Corrugated Webs
WU Lili"?, ANLipei1 2* , L1 Jiawei'*, SUN Guanngang

(1.State Key Lab. of Coal Resources and Safe Mining (China Univ. of Mining and Technol.),Beijing 100083,China;
2.School of Mechanics and Civil Eng., China Univ. of Mining and Technol.,Beijing 100083,China)

Abstract: In order to investigate the in-plane stability of steel supporting structure with corrugated webs under the pressure of surrounding rocks,a
model experiment was carried out to study the stability behavior,displacement and strain developments of U-shaped steel supporting structure with
corrugated webs.The results showed that the ultimate failure mode was global asymmetric buckling,the deformation of the two sides of the sup-
port was outward along the radial direction,and the deformation of right side was larger than that of left side.Plastic deformation occurred only in
the flange at the crown of the top arc and the web of the corner arc.The finite element model was verified by comparing the experimental results
with that of finite element analysis.On this basis,the parametric numeric analysis on elastioplastic buckling behavior of corrugated steel webs was
conducted by finite element method.The results showed that the corrugated steel webs were not sensitive to the initial imperfection,while the web
height,the web thickness and the flange thickness were sensitive factors to the bearing capacity of elastic-plastic stability. When the slenderness ra-
tio is small,the symmetric instability or antisymmetric instability may occur.When the slenderness ratio is large,the support will develop the anti-
symmetric instability. With the increase of slenderness ratio,the elasto-plastic buckling coefficient k; increases.Under the same boundary condi-
tions and load conditions,the ultimate stability capacity of the steel support with corrugated webs is more than twice as much as that of the H-
shaped steel support for mining with the same weight.
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Fig.1 H-shaped member with corrugated webs
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Fig.2 Diagram of the section of the support specimen
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Fig.3 Diagram of the the loading device
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Fig.5 Curves of load—displacement
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Fig.13 Relation between elastoplastic stability capacity
and the slenderness ratios
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