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Dynamic Characteristics of Reinforced Concrete Axisymmetric Shell
with Shape Imperfection

S B L
Cho, Jin Goo - Min, Jeong Ki

Abstract

Dynamic loading of structures often causes excursions of stresses well into the inelastic
range and lhe influence of geometry changes on the response is alsc significant m many
cases. In generai, the shell structures designed according to quasi-static analysis may
collapse under conditions of dynamic loading. Therefore, for a more realistic prediction on
the load carrying capacily of these shell, both material and geometric nonlinear effecls
should be considared.

In this study, the material nonlineanty effsct on the dynamic response 1s formulated by
the elasto-viscoplastic model highly corresponding to the real behavior of the material,
Also, the geometrically nonlinear behaviar 1s taken into account using 2 Tolal Lagrangian
formulation, The reinforcing bars are modeled by the equivalenl steel layer at the location
of reinforcements, and Von Mises yield criteria is adopted for the steel layer behavior,
Also, Drucker-Prager sneld criteria is applied for the behavier of concrete.

The shape imperfection of dome is assumed as 'dimple type' which can be expressed
Wa=Wa(l-(r/2)")" while the shape imperfection of wall is assumed as sinuscidal curve
which 18 W= Wyesin(n my/ £},

In numencal test, three cases of shape imperfeclion of 0.0, -5.0cm (opposite direction Lo
loading: inner shape imperfection) and bem (direction to loading: outward shape
imperfection) and thickness of steel layer delermined by steel ratic of 0, 3, and 5% were
analyzed.

The effect of shape imperfeclion and steel ratic and behavior characterislics of perfect
shape shell and imperfect shape shell are identified through analysis of above menlioned
nurnerical test, Dynamic behaviors of dome and wall according to combination of shape
mperfection and steel ratio are also discussed in this paper.
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Table 1. Material properties

items Concrete Steel
Strength fo = 400kgi/em® | f, = 4000kef/om’
Elastic modulus | 2.8 x 10°1f/m’ 2,04 107t e/m’
Poigson’s tatin | 0216 0.3
Self-weight 25t/m’ 785t8/m’
Yield enterion | Drucker-Prager Von Mises
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