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Dynamic Characteristics of Reinforced Concrete Axisymmetric Shell
with Initial Imperfection
— effect of wall imperfection on the dynamic response —

z 3 F*-q A 7)**
Cho, Jin Goo - Min, Jeong Ki

Abstract

In this study,

a computer program considering initial imperfection of wall of

axisymmetric reinforced concrete shell which show plastic deformation by large external
loading is developed. Initial imperfection of wall of axisymmetric reinforced concrete shell
is assumed as sinusoidal curve expressed as W;=W,sin(nzy/£)y. The developed
program is applied to the analysis of the dynamic response of axisymmetric reinforced
concrete shell when the wall has initial imperfection. The initial imperfection of 0.0, -5.0,
and S5cm and steel ratio 0, 3, and 5% are tested for numerical examples.

The effects of the wall initial imperfections and steel ratio on the dynamic response of
the axisymmetric reinforced concrete shell are analysed. It is shown that the direction of
the initial imperfection is very important factors for determiming the dynamic response.
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Fig. 2. Mesh generation for analysied structures
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Table 1. Material properties

Items Concrete Steel
Strength Ox = 400 kef/em® | o, = 4000 kef/cm’
Elastic modulus| 2.8x10° tf/m’ 204x10° tf/m’
Poisson’s ratio | 0216 0.3
Self-weight | 25 tf/m’ 785 tf/m’

Yield criterion Von Mises

Drucker-Prager

Z714%0) WE A2 TAYE 291 49 F
A 2gE goluy) st 271A%Y @g WA
e 5%F 7120239 00, -5.0cm(EE524
wraksl it 214 2 50om(EFEAS
9% 27142 s}t =T T4 THl
Ao g Yoty $isted AIMY 3t
, 3, % 5%2 3tk 71 BIY 0%
£ FAslz W9 FIAEVeZ AW
g i@t sid A9 AAE Hdg 93
o) ddsEE o AR 2 ¥HA FIolMe
< 13As4

Z2712%0) G Fo FRMe AF WY
=3 292 Fig 33 2o

Vaertical displacement (cm)

0.0 1.0 2.0 3.0 4.0 5.0
Time in second(x107%)
Fig. 3(a). Time response of vertical displacement at
crown due to wall initial imperfections
(without steel)
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Fig. 3(b). Time response of vertical displacement at
crown due to wall initial imperfections
(steel : 3% )
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Fig. 4(a). Time response of radial displacement at
mid-point of wall due to wall initial
imperfections (steel = 0%)
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Fig. 4(b). Time response of radial displacement at
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Fig. 4(c). Time response of radial displacement at
mid-point of wall due to wall initial
imperfections (steel = 5%)
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Fig. 5(a). Time response of vertical displacement at
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Fig. 6(a). Time response of radial displacement at

mid-point of wall due to steel layer
(without initial imperfection)
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