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Finite Element Analysis of Flexural Bearing Capacity
of New Type Hollow Composite Slabs

LI Guochang ,ZHANG Haihui ,YANG Zhijian

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; A new type of hollow composite slab is proposed, and the finite element analysis
software is used to establish the model element and analyze the influence of different parameters on
the bearing capacity of the new hollow composite slab. The finite element models of 14 new
composite hollow slabs are established by using ABAQUS finite element analysis software and
selecting appropriate constitutive relation and contact relation. The effects of the thickness of
profiled steel plate,the height of composite slabs and the shear span ratio on the ultimate bearing
capacity of new hollow composite slabs with different spans were studied. Through finite element
simulation , the results show that the thickness of profiled steel plate, the height of composite slab
and the ratio of shear span have influence on the ultimate bearing capacity of the new hollow
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composite slab, which is mainly manifested in the fact that the ultimate bearing capacity of hollow
composite slab can be increased by increasing the thickness of profiled steel plate and the height of
new hollow composite slab. With the increase of shear span ratio of new hollow composite slabs,
the ultimate bearing capacity of new hollow composite slab decreases, but the overall composite
performance of members increases with the increase of the shear-span ratio of members. By
analyzing the finite element model,it can be concluded that both the small-span new-type hollow
composite slab and the large-span new-type hollow composite slab have longitudinal shear failure
under load. With the increase of the span of the composite slab, the better the composite effect and
the obvious improvement of the overall performance. Therefore,a new type of hollow composite
slab with appropriate height and span should be selected according to the actual situation and stress
requirements in actual engineering design.

Key words: hollow composite slab; profiled steel plate ; lightweight aggregate concrete ; shear span

ratio ; ultimate bearing capacity
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Fig.1  Schematic diagram of new type of hollow

composite slabs
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Table 1 Finite element model construction parameters
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SFI-1 3 600 260 0.8 900 LC35 C60 3.46 it B
SFI-2 3 600 260 1.0 900 LC35 60 3.46 [T
SFI-3 3 600 260 1.2 900 LC35 C60 3.46 it E
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Fig.2 Stress contour plots of SFI-2 component
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