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Effects of Design on the Dynamic Response of Reinforced Concrete Slabs
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Abstract

This paper is on the research of the special character of the dynamic response according to a design of the
clamped reinforced concrete slab. In this study, the 20-node solid element has been used to analyze the dynamic
characteristics of RC slabs with clamped edges. The elasto-visco plastic model for material non-linearity and the
smeared crack model have been adopted in the finite element formulation. The design factor, which affect the
dynamic response of the reinforced concrete slab, are the steel layer thickness, steel layer depth, steel layout
method, steel layout angle and the slab thickness and span ratio. The main purpose of this study was to find out
the dynamic response of the reinforced concrete slab according to above variables. The reduction of deflection/
thickness ratio appeared less than 2% when the slab thickness between 20 and 2lcm. It is desirable that the slab
thickness must be above 20-2lcm. The reduction ratio of deflection is appeared greatly when the value of the
span/thickness ratio is between 25 and 30. In conclusion, the steel layer depth and thickness had a little effect
on deflection of the dynamic response, but had no effect on the steel layout angle.
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PFig. 1 Geometry of clamped R/C slab

Table 1 Material properties

material properties(cm, kg)
Elastic modulus £ 200,000.0
Poisson's ratio v 0.17
Ultimate comp. stress f; 350.0
concrete
Cracking stress fa 11.786
Ultimate comp. strain €, 0.0035
Tensile stiffness coef. @ 0.5
Tensile stiffn. coef. em 0.002
steel Elastic modulus £ 2,000,000.0
Yield stress fy 4600.0
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Fig. 2 Dynamic response of deflection at central
point of R/C slab according to steel positions
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Fig. 3 Dynamic response of deflection at central
point of R/C slab according to steel layouts
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Fig. 4 Dynamic response of deflection at central
point of R/C slab according to steel layer
thickness
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Fig. 5 Dynamic response of deflection at central
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