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STUDY ON DISTRIBUTION OF DAMAGE IN LIVING SPACE
AND ITS ESTIMATION AFFECTED BY THE 1993
KUSHIRO-OKI EARTHQUAKE

By Akio Kitanara and Teizo Funiwara

Synopsis

In this study, distribution of structural damage of houses in Kushiro City made by the 1993
Kushiro-oki Earthquake is mentioned. And, distribution of earthquake damage in living space ob-
tained from questionnaire is also mentioned. Structural damage occurred in the area on the diluvial
plateau. On the other hand, there was almost no damage on the alluvial soil. Overturning of fur-
nitures and litter in the living space occurred severely in some area and its distribution
characteristics was very complicated.

The estimation method for structural (direct) damage of building structures and functional
damage of living space (including outbreak of fire, possibility of evacuation, occurrence of injury
etc.) have been developed until now. In this study, this method was adopted into the building struc-
ture in Kushiro City. General tendency of the damage distribution was reappeared by this method.
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Fig. 1. Districts in Kushiro city.
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Fig. 2. Distribution of severe structural damage and outbreak of fire in Kushiro city (as of January 20,
1993).
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Fig. 3. Distribution of damaged houses in Kushiro city. (as of January 20, 1993)
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Fig. 4. Damage ratio over slight damage in Kushiro city. (as of January 20, 1993)
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Fig. 6. Distribution of indoor damage (scattering in living room) by questionnaire.
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Fig. 7. Average level of indoor damage at each district of Kushiro city.

Fig. 8. Distribution of injured people in Kushiro city.!?
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Fig. 9. Ratio of injured people at each district of Kushiro city.

T, CORLD Fig. | LR LALEHRKBOAEERLHAIMD, OEYER2EEOESBRHECLBE
WXOADTE > TABREYRD, Fig. § ©RLl, StXeRXK CiiABERIE-EDDAD0L
B, ABRETHELhZhH0.21%, 0.14% &, FRIFERZ BRI SRD >t —F, KEE
DR LA BEMK OJLEE Ti20.85%, 0.42% &hic h KEREEARLTVB, —BIIZ, AEBER,
Fig. 7 ©RLAZROBEROKE WK (FE (L), #% (@), &8 (&), B, BR (db) <8
R K ESEEYR LT %, ABEOREDE S BRAOBEY SLENOBEIC L » TR ER- IR T
WABZENRERTWBERDEEL RS,

4. GEROBEWERVERREOHE

CHE TR ELED TELHBILEHHCESBEYOBREHRTFEY YAVIUE, BEWOINEE
CHE - BB ERRDDHZENTE, Thi HEBECEBER T RELRDB L ENTES, ¥,
ThbOHELERY AW TRADEHCIMY ORI E 2 SUSHBERRYBE O 5 2 & HE
THBHD, T TRYBHPICKT 2BERE, EAREOIHBHLYEL 2D, BLIOZ DFEOZ LY
YRIETHZ EXBNE LT, LROHEEFEYEETS 2 LR,

BEe, ABELTHIBRESRESTHRBEN CRSBINLEH O 5 B NS oY, BEWOISEHTESE
ErAVCTRAETRC L 5 2 BB OREES, HRHEECLS RCE2EB TR IUFER L% RC
&5 R TEYCOVT, £7 = 7 OLEMEE, IREBEELM EWA), REAOEERLYRYD, chy
b EENOBELRYEM L, Fig. 10 @R LI, MOBEIEBEYHORANR Y RT 524 —4% C, T,
BERHO VL3 AREOHET0.2, RC BOBETIOE D, POz 1E BK) o, <izBEE G
DILES LLABELRL TS, 22T, REOEEARIELY v 7 OMEESE, EEGEDORAM,ND
BEEOKRERFY I LEH L, HEARIZENORADER X APEEHE L KA ENLOETHOR
BEROEAMELAIERAE CEl-ob 0L LTRDE, C, BAEL i ohB FREOIMEE A XS

— 9 —



144 FAB KHEFTFER H36S B-1 F5. 4 (1993)

Armax(gal) Rmax(x10°rad) Rs
8 o. o _
=1 = -
« L o S S
N ] ‘
o| m;m - - %
Q
m ud -
o T T T T T 2:0 0 T T T T T T 210 O T T T T T 2:0
o Cy
S _ =] Q_
=1 -1 -
& Ao
o i |
z' - \_’\\_‘ _
Q FEEEe
c o |
o T T T 2|.0 0 H T T T T T 21'0 0 T T T T T T 2|0
3 e ) o
g 2 2
z | ] ]
u
3 _ ]
0 04 O 04 0 cy o4

Fig. 10. Estimated responses and damages of houses using of earthquake motion observed by Kushiro
meteorological observatory. (0: damage of first floor, x: damage of top floor)
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Fig. 11. Transfer function of each site in Kushiro city.
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Fig. 12. Estimated responses and damages of houses at site 1 to 11. (0: damage of first floor, x : damage of

top floor)
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Fig. 13. Estimated responses and damages of houses at site 12 to 19. (0 : damage of first ﬂoor, x: damage
of top floor)
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