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Dynamic Characteristics of Reinforced Concrete Axisymmetric Shell
with Initial Imperfection

- Effect of Dome Imperfection on the Dynamic Response —

= 3] T
Cho, Jin Goo
Abstract

In this study, a computer program considering initial imperfection of axisymmetric
reinforced concrete shell which show plastic deformation by large external loading was
developed. Initial imperfection of dome was assumed as ‘dimple type’ which can be
expressed as Wi=(Wo/h) (1-x°)® The developed model was applied to the analysis of
dynamic response of axisymmetric reinforced concrete shell when it has initial imperfection.
The initial imperfection of 0.0, -5.0, and 5cm and steel layer ratio 0, 3, and 5% were
tesled for numerical examples, The results can be summarized as follows:

1. Dynamic response of vertical deflection at dome crown showed slow increase if it has
not initial imperfection, But the response showed relafively high amplitude when initial
imperfection was inner directed (opposite direction to loading). Similar trends also appeared
for different steel layer ratios.

2. Dynamic responses of radial displacement at the junction of dome and wall showed
the highest amplitude when initial imperfection was inward directed (opposite direction to
loading). The lowest amplitude occurred when initial imperfection was outward directed
(same direction to loading). Vibration period also delayed for inward directed initial
imperfection. These trends were obvious as steel layer rafio increasing.

3. The effects of imperfection for the dynamic response of radial displacement at the
center of wall scarcely appeared. The effects of initial imperfection of dome on the
dynamic response of the wall can be neglected.

4. Effect of steel on the dynamic response of axisymmetric shell structure was great
when initial imperfection did not exist. And the effect of direction of initial imperfection
(inward or outward) did not show big difference.
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Table 1. Material properties

Items concrete steel
Strength o ck=400kgf/em? | oy =4000kgf/em®
Clastic modulus | 2.8 X 106tf/m’ 2.04 x 107t/m’
Poisson's ratio 0.216 03
Self-weight 25t/m® 7.85tf/m’

Yield criterion Drucker-Prager Von Mises

Vertical dsplacerent {om)

Fig.

Vertigal displacement {om)

Fig.

vertical displacement {cm)

Fig.
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