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Table 1
T = EH
: questionnaires
WX F & o .
number of G %Eﬁﬁ
area effective in
houses collected calculation
of seismic
intensy
¥ FTG 16 11 11
A oM KZK
B B ANB
W HGS 63 46 42
f @ NKG 67 ’ 41 32
T % SMJ 45 36 31
+ & KMJ 114 ’ 92 78
o NGC , 60 55 42
LB KZO 16 15 14
#H # TKG 19 11 9
Z0fh - etc. - 13 - -
#it  total 427 316 266
FTG
54
ONTAKE-KO
ANB ’RESERVOIR
KZK
° , 5.7
OHTAKI-GAA RiveR
0 2 4 km

Figure 1. Map of investigated area. Three-letter abbreviations show the names Qf main inhavited
areas in Ohtaki-mura village. Numbers show the average of seismic intensity for each inhavited
area. A and B show estimated fault traces suggested by Kobayashi et al. (1985)and Ito et al.
(1985), respectively. C shows the epicenter announced by JMA.
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Table 2
BE B
SEISMIC INTENSITY
B wHE
surface geology
FHEEY F B B2 B
recent deposits Ohtaki formation
5 #
gradient
H X ¥R H # ¥ OH H & 2 EH &
area flat moderate flat moderate steep
0~5° 5~10° 0~5° 5~10° 10~20°
— F+ ¥ FTG 5.4(0.4)
f B NKG - 5.700.2) -~
® HGS 5.6(0.4)
T % SMJ - - 5.6(0.3)
£ 4% KM1J - 56(0.3) 5.7(0.4)
# a NGC 5.700.4)
i B KZoO 5.8(0.2)
¥ -] 5.70.4) 5.70.5) 56(03) 5.6(0.4) 5,6(0.4)
average :
®
DAMAGE
A 64 34 126 129 36
number of houses
* HEF K 4 6 17 32 14
number of
partially destructed
houses
6.3 17.6 13.5 248 389

partial destruction
rate

(%)
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# number of houses
B 4
§ HEBE
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component g
«— > T
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1 2 3 4 5
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roof
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inner wall
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post & beam
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fittings




9 - ARE - 24 1984ERFREMMBEORE L RBHE

CLUSTER| . = =
| | ==
_5—-
—.6_
e [ e
__2.__
2 iyl
—
— —
=l
o B
—B
4 —ae T3
—_—5_.
—_— ——
—L=
5 —37--
— G —S5—
—l—
1 =
6 a3
4.
—— )
—L=
7 —3
- J—
-—6—
—_
8 =
—_5—
s § v
—\=
9 —3= .
o=
] | 1 !
-2 -1 0 I 2 3
DAMAGE LEVEL
( NORMALIZED)

Figure 2.

— KEYS
— —
—
—_—
——
——

——

DAMAGE 10

ROOF

OUTER WALL
INNER WALL
FOOTING anp SILL
POST ano BEAM

FITTINGS

Damage type categories classified by means of cluster analysis.
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77 AL — HWEOELWEKSG F # il%ﬁ% ﬂf}%l%
number o partia
cluster Z?%gziég part Egﬁggg of partially destruction
destructed rate
houses (%)
1 Ll 79 1 1.3
none
2 EiR 30 7 23.3
roof
3 g -5 33 3 9.1
footing & sill
4 B(AH M) 27 6 22.2
inner & outer wall
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post & beam
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Table 5
B Y # K
number of houses
- H &
7 IAE = FEOELVES gradient
cluster severely
affected part 0~5° 5~10° 10~20°
1 L 31 44 4
none
2 BiR 18 9 3
roof
3 gt e+ A 14 13 6
footing & sill
4 BE(H -5 17 9 1
inner & outer wall
5 i) (BYomEs) 5 11 2
post & beam
(tilt of structure)
6 PIEE 11 7 1
inner wall
7 HE 7 10 1
fittings
8 it e AR LK% 5 11 3
all parts except
footing and sill
9 &k 4 5 2
whole structure
SURFACE GRADIENT
0-5° 5-10° [0-20°
CLUSTER
N [ ]
2 | L] ]
s (-
4| T[]
5[] I |
6L L1
7| J
sl ] |
[j:- Figure 3. Number of dwelling structures
° included in each surface gradient
L !
0 50 |(!)o category. Relative numbers in each
NORMALIZED damage type category are shown.

FREQUENCY (%)
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SEISMIC INTENSITY AND DAMAGE OF WOODEN
DWELLING STRUCTURES IN THE
NAGANOKEN-SEIBU EARTHQUAKE OF 1984

Keishi Shiono:k Iware Matsuda, and Toshio Mochizuki *
*Center for Urban Studies, Tokyo Metropolitan University
Comprehensive Urban Studies, No. 26, pp. 87—99

Seismic intensity and damage of wooden dwelling structures in the Naganoken-seibu earthquake
of 1984 were investigated by means of a questionnaire. The survey was carried out in Ohtaki-

mura village, where losses were the most serious among the affected areas in the earthquake.

Responses to the questionnaire were analyzed to evaluate seismic intensity and to classify the
types of damage of dwelling structures. These results were examined together with the distribution

of severely damaged structures and the surface gradient of inhabited areas.
Results of this study are as follows :

i) In the densly occupied area of Ohtaki-mura village, seismic intensity was in the region of
lower six on JMA scale.

ii) Large part of serious damage of dwelling structures were occurred in the areas where sur-
face gradient is relatively large. Damage rate in the areas with the surface gradient of 10
to 20 degrees, is 3 to 4 times as large as that in the areas where surface gradient is below
10 degrees.

iii) No significant correlation between seismic intensity and surface gradient was detected.

iv) High damage rate in the steep areas seems to be caused by the destruction of embankment
and retaining structures in building sites. Such soil structures are vulnerable and destruct-

ion may be brought about even by relatively weak ground motions of an earthquake.





