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On macroscopic-level constitutive relationship of cast-in-situ
Hollowed-core slabs
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Abstract: In the present paper, a study was made on the method of computing equivalent Poisson ratio and elastic modulus
of cast-in-situ hollowed-core slabs at the macroscopic level. At first, the formulas of computing the Poisson ratio of
cast-in-situ hollowed slabs with bilateral ribs are deduced by theoretical means. Then, based on the characteristics of stress
distribution, an effective sectional area method is advocated for computing both the bending and axial elastic modulus of
circular hollowed-core slabs at the transverse section, and the boundary of the effective area is suggested to be at a radial
distance with its vertical slope angle beinga, =22.5° Relevant formulas for computational purpose are also proposed.

Meanwhile, the transverse-rib phenomenon, which may lead to stiffness increasing of the slab, has been revealed from the
present study. This phenomenon is modeled by an appropriate mathematical relationship. The proposed methods and
formulas are carefully evaluated by both theoretical and numerical means and they may be considered as the fundamental
constitutive relationships for structural analysis of cast-in-situ hollowed-core slabs.
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Fig.1 Cubic hollow-core slab
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Fig.3 Circular hollow-core slab
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Fig.1 The Poisson ratio and elastic modulus of cubic hollow-core slab
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Fig.4 Transverse section of circular hollow-core slab
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Fig.6 The distribution of horizontal stresses
(a) Bending and shear (b) Pure bending (c) Axial force
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Table 2, The equivalent macroscopical elastic modulus of circular hollow-core slab at transverse section
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