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Tab. 1 Designed parameters of samples
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SBD1 ali ] 1500 6@ 130 H 1 1096 60 12 4
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SBD4 4li 41l 1500 6 @130 i i 1096 60 12 4
SBD5 4li 41l 1500 6 @200 ik i 1096 60 12 4
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Fig. 1 Cross section of composite beam
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Fig. 2 Pure torsional loading Fig. 3 Displacement of measuring points (torsional rate)
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Fig.4 Nonlinear finite element model
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Fig.5 Relationship curves of torsion and torsional angle of unit length
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Fig. 6 Curves of torsion and torsional angle of composite beams with different stirrup ratio
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Fig. 7 Steel-encased stress nephogram of composite beams
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Fig. 8 Concrete stress nephogram of composite beams
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Tab. 2 Torsion stiffness of composite beam by formula, FEM and experiment

Wirgs  ASOTEME  ARooHaE Wl AXE/ARTE  AE/RE

SBD1 11 10. 824 10. 862 1. 016 1.013
SBD2 11. 63 11.17 11. 91 1. 041 0.976
SBD3 11. 74 12.18 12. 34 0.964 0.951
SBD4 11. 67 11. 371 12.1 1. 026 0.964
SBD5 11. 56 10. 59 11.75 1. 092 0.984
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Experimental Study and FE Simulation of Deformation of
Steel-encased Concrete T-Composite Beams Subjected to Torsion

LIU Yang', SHI Qi-yin's, GAO Yun', LI Ai-qun®

(1. Civil Engineering Department, Jiangsu University,Zhenjiang 212013 ,China;
2. Key Lab of RC and PC Structure of Ministry of Education,Southeast University, Nanjing 210096, China)

Abstract: In order to study the deformation behavior of steel-encased concrete T-composite beam
under pure torsion action, five full size cantilever specimens with different stirrup ratio were designed.
According to experimental study on the torsion performance of cantilever composite beams, a set of
curves related torque with torsion angle per unit length was derived. Nonlinear finite element analysis
about torsion performance of composite beams was conducted based on finite element analysis software
—ANSYS, and the stress nephogram of steel-encased concrete beam in the limit stage was gained.
The torsion stiffness change of composite beam during entire loading process was analyzed based on
experimental and FE results. Based on current concrete design criterion, a torsion stiffness formula
for composite beams from the cracking stage to the limit stage was proposed for design reference. The
results obtained from FE model and above-mentioned formula are proved to be in good agreement with
the experimental data.

Keywords: steel-encased concrete composite beam; torsion; torsion stiffness; nonlinear finite element

analysis; theoretical formula



