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ESTIMATION OF SEISMIC DAMAGE OF WATER SYSTEM

By Kenzo Toki

Synopsis

It has been said that the damage of subsurface pipe system is governed by the surface accelera-
tion and the damage of such facilitics were estimated through the estimation of acceleration am-
plitude during earthquakes. In this study, then, the correlations between the damage index and
the intensity of ground motion are examined to find the result that the damage is governed by
the ground velocity rather than acceleration amplitude.

The velocity response is determined from the average response spectra which were calculated
from 277 components of the past strong motion accelerograms. The distributions of response
amplitude and the physical properties of the ground around the averages are taken into account
in the response analyses.

The damage potential of water system in Osaka is estimated by appling the regression formula
between the damage index and the velocity amplitude.
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Table 1. Shear wave velocity (m/sec)
Soil Average Standard deviation
Alluvium Clay 150 5
Sand 165 45
i
Diluvium Clay 345 %
Sand 450 55
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Fig. 16. Depth of Alluvium and diluvium (upper Osaka group) deposite in Osaka.
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5. KEEHOBRETFN

INETORIICEL D KBEOEE, Bt ECE UTRERINTO 2 HBORENICHED S B
LR UAREIOEEICHINTH L EBALDIENI. 51T, BT AHBEORX PHMBTRETY
TG AR EZE U CRBREDTHOT -0 5, COWMEDILEE L iZEicdd 3 /KEED
WEETHTACEBTRTHD, UTOX S UTHRKS SCICHEBROTHET - k.o

FF, BEHE GRS STHE) o2henicd U, B oh AR S I BBRRI0%c
THEORTHEBT EOTEETEHR L, chb b (7) ORRICKDRKKEREED . L LT
Mo, COHERIUKORETOVIALDEE 3.08 HA/km? %21 L33 AOFBELICESOTH 3 2
5, COWEREXETRNERT LI, &4 v ¥ 2 TOADEED 3.08 HA/km? Icxtd %R
CBENER S0 LALIEHD Table 2 HLHE LI KETBRTOALEBREREZLT LD
HWHIBIRITIRIED. 22T, ZORMKEEREAOKEDS.08 TA/km? THY, BAHEKYD OBRER
PUFETOFEEICE LR TOWERTH S LEA L, + THE TOBMERE (1km?) 41O

Table 2. Area, population and length of water system in Osaka

Area Population Pipe length

(km?) FA) (km)
Higashiyodogawa 6.62 162 210
Yodogawa 7.01 151 229
Nishiyodogawa 6.45 97 145
Asahi 3.65 124 137
Miyakozima 341 87 125
Oyodo 2.04 42 38
Kita 3.40 44 137
Fukushima 3.41 61 107
Konohana 6.80 82 105
Minato 3.92 106 139
Nishi 2.79 50 161
Higashi 2.96 29 121
Joto 5.96 154 153
Tsurumi 4.60 90 92
Minami 1.97 42 80
Tennoji 3.08 60 147
Higashinari 3.27 96 124
Naniwa 2.47 56 132
Tkuno 5.86 195 203
Taisho 5.03 88 136
Nishinari 4.99 170 157
Abeno 4.29 129 151
Suminoe 5.40 107 185
Sumiyoshi 5.82 129 139
Higashisumiyoshi 5.74 174 195
Hirano 5.96 203 159
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Fig. 25. Estimated break rate for long distant earthquake.
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Fig. 26. Estimated break rate for short distant earthquake.
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