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Finite element analysis of three-dimensional composite
RCS moment joints based on ABAQUS

MEN Jinjie, LI Huan, ZHOU Tingting , XIONG Liquan
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract; Elastic-plastic finite element analysis was carried out on the RCS composite joints in 3D and plane, it is
concluded that the bearing capacity of three-dimensional composite RCS joint 17 % higher than the plane composite
RCS joint. So we can't apply the existing formula for calculating the bearing capacity of the RCS composite joints in
plane to calculate the bearing capacity of the three-dimensional composite RCS joint. On the basis of the above
research, analyzed the influence of concrete strength, slab thickness, slab width, and steel beam web thickness to
the bearing capacity of the three-dimensional composite RCS joint model. According to the parameter analysis results
to improve the ASCE suggested formula and compared it with the simulation results, it turned out that the improved
calculation formula for the bearing capacity of the three-dimensional composite RCS joint has a high precision.

Key words: reinforced concrete column and steel beam (RCS) ; 3D composite joints; ABAQUS; parameter analysis;
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Tab.1 The details and parameters of the two types of composite joints
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Fig. 1 the configuration of the spatial RCS composite joints
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Fig. 2 The finite element model of 3D composite

RCS joints
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Fig. 3 The final failure pattern of the specimen
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Fig. 4 The comparison of the load-displacement percussive of

3D composite RCS between the finite element analysis and the test
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Tab. 2 The characteristic value of load and displacement of the two types of composite joints under different stages
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Fig. 6 The stress(strain) picture of the main parts of the
two joints in elastic stage.
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Fig. 9 The influence of steel beam web thickness to the

bearing capacity of the 3D composite RCS joints.
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Fig. 10 The influence of concrete strength to the bearing

capacity of the 3D composite RCS joints.
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Tab.3 The comparison of results between improved formula and numerical simulation
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