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Experimental on Shear Performance of Cold-formed
Thin-walled Steel Tube-Straw Board Composite Walls

ZHANG Xiuhua' ,LU Xilin' ,QU Donglei’

(1. School of Civil Engineering, Northeast Forestry University , Harbin, China, 150040 ;2. The Fourth Construction
Engineering Co. Ltd. ,China Construction Second Engineering Bureall, Tianjin, China 300457 )

Abstract; In order to observe the shear properties of the cold-formed thin-walled steel tube-straw
board composite walls and provide theoretical basis for the application of this kind of wall in
practical engineering, a monotonic shear performance test was carried out on 3 composite wall
specimens. The composite wall is composed of steel frame and straw board connected by ST4. 8 x
85 mm external hexagonal tapping screws and the steel frame is composed of steel tube and the U
guide rail connected by ST3.5 x 16 mm countersunk head tapping screws. The failure processes
and failure mechanism of each specimen were analyzed. The performance indexes such as yield
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load, ductility coefficient and lateral stiffness of the composite wall were received. The
consequences demonstrate that the main failure mode was local buckling of steel tube ends on
compression side and the oblique wrinkling of straw boards surface. No vertical load composite
wall than the composite wall of vertical load of 15 kN and 30 kN on the yield load respectively
increased by 8. 11% and 14. 87% ,on the lateral stiffness was respectively reduced by 32. 86% and
70. 18% . The straw board plays a good role in restraining the steel frame, so that the composite
walls have good integrity and higher shear bearing capacity. With the increase of the upper vertical
load on the composite wall,its shear bearing capacity decreases gradually, the ductility coefficient
and lateral stiffness of the composite walls are improved at the same time, the stability of the
composite wall is enhanced.

Key words: cold-formed thin-walled steel tube; straw board; composite walls; shear bearing
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Table 1 Mechanical properties of steel
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