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Restoring force model of steel double-channel build-up
members with RC slabs

RAN Hongdong , CAI Zhoupeng , FENG Junxiang , LU Jiawei
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: In order to set up the restoring model of steel double-channel build-up members with the reinforced
concrete (RC) slabs, the pseudo-static tests of four specimens with RC slabs under the constant axial force and
reversed cyclic bending were carried out. The influence of stitch spacing, stiffener in plastic hinge region and web
depth-thickness ratio on the seismic behavior of specimens were investigated. According to the hysteretic
characteristics of specimens, the restoring force model of members was put forward. Results show that all
hysteresis curves are stable, with excellent energy dissipation capacity and ductility. With the decrease of stitch
spacing, the strength and stiffness of specimens change insignificantly. But the strength and stiffness of the
specimens can be significantly improved by reducing the web depth-thickness ratio. The calculation curve of force
restoring model is in good agreement with the experimental curve. Therefore, it could be used for the elastic-plastic

analysis of the special staggered truss frame structure.
Key words: reinforced concrete slab; steel double-channel built-up member; quasi-static test; skeleton curve; re-

storing force model
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Fig. 1 Sampling place of specimens
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Fig. 2 Dimensions and details of specimens
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Tab. 1 Material properties of steel
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Tab. 2 Material properties of reinforcement
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Tab.3 Material properties of concrete
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Fig. 4 Schematic diagram of cyclic loading system
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Fig. 5 Arrangement of strain gauges and transducers for

channel steel

200,

(a) BRI BLAE J A7



18 U7 <O R = N S = - A =F/S 2217} %53 %
200 s
E8E;
16
217 R
z 18
S 19

(b) TrEHBE L HEAR Y A8 A
E6 #ENEFMEE

Fig. 6 Arrangement of strain gauges for the slab
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Fig. 7 The failure modes of specimens
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Fig. 8 Hysteretic curves of specimens
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Fig. 9 Skeleton curves of specimens
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Tab. 4 The characteristic points of the skeleton curve
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