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Failure Analysis of RC Cylindrical Structures
using Volume-Control Method
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ABSTRACT

In this paper, a so—called volume-control method for nonlinear failure analysis of reinforced
concrete cylindrical structures is proposed. The pressure node which defines uniform change of
pressure on finite element is added into layered shell element utilizing in-plane constitutive
models of reinforced concrete and layered formulation. With the pressure node formulation, one
can control the change in volume enclosed by the cylindrical structures and determine the
required change in pressure. An algorith of volume-control method is employed and failure
analyses for RC cylindrical structures are carried out using proposed method.
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Fig. 1 In-plane constitutive modeling for reinforced concrete
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(a) pressure :@ 2.23kg/cd (b) pressure : 3.39 kg/cr (c) pressure : 3.19 kg/c
Fig. 4 Crack status of RC vessel at outer layer

(a) pressure : 3.39 kg/cr (b) pressure : 3.19 kg/cw
Fig. 5 Crack status of RC vessel at inner layer
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P (point load for initial imperfection)
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Fig. 6. RC cylindrical pipe under Fig. 7 External pressure versus
external pressure volume
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(b) pressure : 2.29 kg/cm® (¢) pressure : 1.95 kg/cm®
Fig. 8 Deformation of RC pipe at each step
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(a) pressure : 157 kg/cm®  (b) pressure : 1.92 kg/cm® (c) pressure : 2.05 kg/cm®

Fig. 9 Crack status of RC pipe at each step
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