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Table 1 Mean Damage Rates(%)
Obtained from Past
Earthquake Data

Earthquake

(Area) MDR (%)
Fukui
(Intensity VII) 17.3
Niigata
(Intensity V )} 5.71
Miyagi-ken-ok1
(Intensity V) 1,62
Miyagi-ken-oki
(Intensity IV} 0.352
San Fernando
(Intensity VI) 10.5

Table 2 Classification of Damage and Results of

Statistical Analysis

Damage Level
Item (Category) Descriptions Category Value
1 Negligible damage., Repair not required. -0.0176
2 Damage that does not cause decrease in 0.1333
load-carrying capacity. "
Local failure that causes slight decrease
Super=- 3 in load-carrying capacity. Partial 0.8752
Structure strengthing needed,
Partial failure that causes decrease in
4 load-carrying capacity. Partial 2.3997
replacement needed.
5 Overall faflure {ncluding collapse. 2,4552
1 Negligible damage. Repair not required, 0.0
2 Damage that does not cause decrease in ~0.2553
load-carrying capacity., Repair needed. :
Sub Local failure that causes slight decrease
ub- 3 in load-carrying capacity. Partial 0.2603
Structure strengthing needed.
Partial failure that causes decrease in
4 load~carrying capacity. Partial 1.2633
replacements needed.
5 Overall failure (overturn, break or 1.7302
buckling)., Must be demolished. :
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Table 3 Mean Damage Rates(%) Determined

from Experts' Opinions

Intensity
Seismic v v Vi VI
Coefficient
MEAN 1.77 8.04 18.6 37.4
0.10
s.D. 2.18 9.98 16.3 25.4
MEAN 0.62 3.58 9.47 21.6
0.20
s.D. 0.97 3.57 10.3 18.2
MEAN 0.24 1.31 4.62 12.3
0.30
S.D. 0.55 1.48 5.34 12.3
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Fig.1 Mean Damage Rate Surface Determined
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MDR(k,IL) = 0.145 exp [-5.84 k+0.815 IL ] (5)

. 15308 DRFHE Table 4 Mean Annual Occurrence Rates SR(IL)'s at Seven
Sites Investigated
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Effect of 7 on Optimum Seismic
Coefficients at Seven Sites
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Fig.4(b)
Effect of 7 on Optimum Seismic
Coefficients at Seven Sites
(With Depreciation of Value,
and Considering Direct Damage
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(Without Depreciation of Value,
and Considering Direct Damage
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for Optimum Seismic Coefficients
(With Depreciation of Value,
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