95
HEBERIT & 5 BEYOREFDTHIT OV T
FUEE - IR - % S

ON THE DISTRIBUTION OF DAMAGED HOUSES BY ISEWAN TYPHOON
by Dr. Eng. Hatsuo ISHIZAKI, Sumio KAWAMURA and Changgoo HUH
Synopsis

By the typhoon of September 26. 1959, the great damages occured in the Central
District of Japan. This Isewan typhoon recorded the maximum wind velocity of 60m/s
or more. The damages by this typhoon in the villages, towns, cities and prefectures
were explored separately and the damage distributions of houses in this area are

discussed, comparing with the local maximum wind velocities.
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Table 1 The scales of Ise-wan-Typhoon and Muroto-Typhoon
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SEE R, BEEEERE JOEEEETIE 40m/s BLEEL, Z L KEHCIRLEL 50m/s
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Fig. 1 The distributions of the maximum ten

miniute wind velocites
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Table 2 The damages of houses in the prefectures

R 4 REE | & B | ¥ 83 2EE W K | KERK | RTRK | EHEXR
& pill 693,428 | 24,122 96, 245 120,367 8,340 53,803 63,305 114,472
= = 291,037 5,659 17,055 22,714 1,055 31,144 24,005 36,149
13 B 303,867 3,903 12,192 16,095 128 2,471 8,515 20,099
E=3 g 496,907 ﬁ 1,403 8,269 9,672 20 666 1,588 7,649

Table 3 The rate of damages in the prefectures
# # SHR (%) @ x on | FEEER o
by il 3.48 17.4 18.0
= H 1.94 7.8 12.4
53 B 1.28 5.3 6.61
=3 Lig 0.28 1.94 1.54
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DB AN LIS OBERY 5/3 5 LIl L FAOBER L OfiLEL L THREONHREES
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Table 4 The damages and the rate of damage of houses in the cities
W % !mﬁﬁ swﬁﬁl 2% ﬂﬁﬁﬁﬁ’%ﬁ**ﬁﬁ‘%ﬁ%ﬁﬁ W % Jﬁﬁti%m’ﬁwﬁm‘ SR
(& A B

4HE | 252,145 6,569  2.61] 41,800 48,369 19.17] 1,726/ 35,761 32,554/ 6,503
B 1| 37,080 509 1.62 1,525 2,124 5.73 11 157 288 4,152
B W | 29,599 910, 3.07| 2,369 3,274 10.71 5 212 1,818
— B| 27,184 589  2.17 880 1,469 5.41 565 1,493
W OF | 13,057 254 1.95 570 824 6.32 7 315 2,520
d H | 12,788 938  7.35 1,963 2,901 22.70 518 1,918 4,181 600
#FHH | 13,022 821 6.26) 1,483 2,304 17.59 4 150 1,488
# Il 11,468 69 0.62 84 153 1.34 55 288 413
B B | 6,818 83  1.22 557 640 9.38 2,588 705 1,226
# ®ME| 8,850 474 5.36] 1,068 1,542 17.45 1,216 816 4,150
MOo#F | 9,971 209 2.09] 1,934 2,143 21.50 192 502 6,909
# @ | 7,880 343 4.35 604 947 12.01 17 102 1,692
%= || 9,355 243  2.600 2,212 2,455 26.22 465 6.338
OB | 12,464 845\ 6.78 2,643 3,488 28.30 25 415 90 2,917
¥ EF| 8,328 197|  2.36 596 793 9.53 52| 1,767 562 1,448
R Wi 6,718 168  2.50 641 809 12.03 31 742
¥ W | 8,707 210| 2.41 737 947 10.85 48| 11,5270 2,410, 1,755
f o 8,982 396 4.41 1,580 1,976 22.00 4 356 742
iL B | 7,876 265,  3.37 285 550 6.98 778 1,619
B 7| 6,106 2211  3.61 559 780 12.75 105 274
OB 6,126 3220  5.25 1,206 1,528 24.95 2,319 4,589
g R | 8,261 130  1.57 625 755 9.13 1,302
¥ H| 6,368 40,  0.63 210, 250 3.92 60 388

= =24 oY)

ft | 18,470 505 2.77| 1,246 1,751 9.48 1 116| 1,377| 13,534
#% B | 17,203 130 0.7 402 532 3.08 19| 1,104] 1,372 15,047
E ¥ | 8,20 73|  0.85 418 491 5.95 29| 246 87 359
R ¥ | 7314 163  2.23 212 375 5.12 22 378 1,071 599
® B | 23,318 163  0.70 283 446 1.91 6 769, 1,958 14,306
WHET | 35,355 845| 2.39 2,520 3,365 9.51 11,113

B P | 5,546 170,  3.07 616 786! 14.20 2 294 604 1,210

B 22,000 142  0.65 579 721 3.26 1| 2,748| 5,203 38,804
£ & | 11,450 242 2.11] 1,618 1,860 16.25 133| 5,058 859 37,977
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W% ! BFK ’%%ﬁﬁ‘ 2HE }%ﬁﬁﬁ%@f*@@%ﬁg S ﬁiiﬁml‘ﬁiﬂ%m‘( Itk
(3 B L2
Iz B | 48,646 412 0.86 850 1,262 3.26 5 1,441 3,065 708
K HE | 17,116 58 0.58 312 370 2.16 17) 1,163 424
w oW 9,618 2 2 0.02 7
¥R | 9,19 2094  3.19 565 859 9.34 1,050
4| 7,789 184/  2.36 271 455 5.84 1 132 126| 1,304
wRE | 8,275 123  1.48 392 515 6.22
E- 5, 626! 44 0.78 192 236 4.19 15 188 485 1,150
WOB| 6,762 85 1.25 218 303 4.48 401
N & 7,003 65  0.93 118 183 2.61 3 16/ 1,273
B | 5,769 97, 1.68 219 476 8.25 7 476
FEME 5,721 194  3.39 476 670 11.71 10 115 167
+ k| 9,779 132 1.35 378 510 5.22 11
(& g B
® A& | 32,072 251 0.08 142 167 0.52 22
A& | 11,257 7 0.06 83 90 0.80}
;K H | 14,700 101 0.69 511 612 4.16 4
Ei] 9,662, 4 0.04 97 101 1.05 56!
A W| 7,799 5 0.06 62 67 0.86;
¢ WM 9,504 30 0.32 89 119 1.24
* ¥ | 6,784 45 0.66 1,317 1,362 20.07 1 19 20
W OR| 6,90 42| 0.61 165 207 3.00
& ¥ | 32,213 1 0.003 19 20 0.06
L+t H | 15,005 24 24 0.16
NOFE| 7,725 2 0.03 8 10 0.13:
BiyiR | 5,470 1 0.018 4 5 0.09
OB 7,342 4 0.05 11 15 0.20‘
K HT| 6,509 2 2 0.03; 27 105
X | 7,521 35 35 0.461 6
¥ O 6,700 12/ 0.17 13 25 o.37~ 1
(& & 28]
& FA‘ 55,000. | 0.22 482 607% 1.1\ ’ ‘
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Table 5 The damages and the rate of damage of houses in the districts
w & | ern cErn 5 f&%ﬁﬁ%%ﬂﬁg;%%%ﬁg W% ﬂum:ﬂ&m{ It
(& pill =9)]
F® 41| 11,831 733  6.45| 2,864 3,597 31.60 144 1,414| 8,102
HHEHEH 2,625 247 9.42 372, 619 23.58 1,044
WEHRHEF| 11,846 264  2.21 804 1,068 9.02 748) 1,734
+ F| 5,841 206  3.76 334 540 9.25 1,150 1,525
¥ OE| 3,138
2= 4,655 185  3.97 267, 452 9.72 40 333 553
¥ | 19,038 - 1,872 9.83) 5,588 7,460 39.20 441 3,155 1,622 2,390
& % | 85,228 1,782 5.05 5,535 7,317 20.75 386 3,305 5,464 9,706
# ¥g | 15,864 1,034  6.52 4,304 5,338 33.62 37 204/ 1,242, 9,595
¥ = | 10,656 1,076 10.17| 4,108 5,184 48.60 13 382 991| 8,140
B M| 5,067 177 3.49 639 816 16.10 35 1,555
WX | 8,138 3920 4.81 832 1,224 15. 05, 3 26 325 1,696
K | 6,887 138  2.01 460 598 8.71 8 104 383/ 1,539
JeERZE | 7,300 128 1.75 656 784 10.72, 8 312 629
BEE | 4,704 92, 1.9 329 411 8.73 15| 3,821
£ K| 10,397 218  2.10 646 864 8.31 7 528 232 2,163
B E| 10,909 629 5.76| 2,238 2,867 26.28 171 1,163 4,715
= Sy B
& & | 3,876 250  6.44 954 1,204 31.06 414 306 246
B # | 9,263 72l  0.78 133 205 2.21 1 99 124
= E | 8,089 337 4.17 992 1,329 16.42 172 613'i 334/ 1,375
$% B 2,872 4  0.14 4 8 0.28, i 21
% FE | 7,493 44!  0.59 106 150, 2.00 3 29 403] 1,000
— | 18,961 147  0.74 351 498 2.49 31 943, 1,581 1,661
B | 4,580 94/  2.05 207 291! 6.35 72 276, 1,004 173
% & | 10,140 256/  2.52 964 1,220 12.03 8 204 348] 1,216
kA8 | 6,052 123 2.03 216 339 5.60 40| 1,443 2,133 932
B 4| 17,023 605 3.55 2,207 2,812 16.51 10| 2,087, 1,376] 3,594
& OEE| 11,937 980, 8.21] 1,899 2,879 24.11 4 759, 1,001{ 3,899
B | 4,887 23 0.47 192 215 4.39 41 522 374
% H 1,512
Be® | 8,317 73| 0.87 123 196 2.36 29 386§ 198| 3,011
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o5 | e ewen SEF b SECPRSEEER 5 a b poRTRA| K
(53 B 12))
fE ¥E| 9,369 367  3.91 928 1,295 13.82 1 195 3,228
B OB | 6,268 1280  2.04 180 308 4.91 4 78 692
W B | 6,406 35 0.54 212 247 3.86 ' 90 88
#® #| 7,534 36| 0.47] 1,461 1,497 19.86 8 34 260) 3
N~ | 7,74 14  0.18 51 65 0.83 417 92
% A |- 6,100 92 1.50 138 230 3.77 110 208
# % 23,612 36  0.15 124 160! 0.67 28 66 257 334
& B 9,320 129 1.38 428 557 5.97 1 1 172
W 6,891 94 1.36 256 350, 5.08 2 160 255 627
B #&| 5,081 45 0.88 178 223 4.39 7 140 551 549
B} k| 12,301 71  0.57 249 320 2.60 39 129 689 192
m & | 13,410 340,  2.54| 1,037 1,377 10.26 4 204 1,134
W B | 8,258 460 5.57| 1,106 1.566 18.96 92| 2,722
x sk 1,301 68  4.89 110 178 12.79 20 317
B O 12,121 245  2.02| 1,447 1,692 13.95 2 15 20, 2,826
&% m, 9,155 40 0.4 199 239 2.61 2 14 532
X ¥ | 6,110 5 0.08 35 40 0.65 16 27 25
H O | 12,117
& i [=Y)

BtEA | 17,956 103 0.57 474 577 3.21 0 15 13
dete R | 17,645 48  0.27 230 278 1.58 0 12 46
A B 22,403 33  0.15 188 221 0.99 0 0 0
| #| 17,133 93|  0.54 522 615 3.59 1 3 213
38 | 19,808 25 0.13 478 503 2.54 3 0 1|
THE L 26,725 523/ 1,96 2,254 2,777 10.39 4 13| 179
PESAEE | 13,460 164 1.22 956 1,120 8.32 0, 151 510,
BUEE | 22,224 21 0.09 138 159 0.72 0 39 18}
HRE | 14,688 6 0.04 44 50 0.34 2 149 127,
s | 7,896 6, 0.08 74 80 1.01 9 197 714!
B & | 17,231 11  0.06 88 99 0.57 0 3 1
OB 14,044 54/ 0.38 91 145 1.03
L@ | 6,527 271 0.41 115 142 2.18
TEH | 6,830 6  0.09 20 26 0.38
FIKA | 16,456 4! 0.02 10 14 0.09 25 54
TIPS 2,544 4 0.16 5 9 0.35
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& O A TORGE & DRREZRD
Th%o Table 6 (X &M DEE & H
ERLDOETH B0 ZhbEEICL
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L DRy Fig. 4 1T, ©EER B
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Fig. 3 The relation between the distribution of the
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Fig. 4 The relation between the rate of
damage and the maximum ten minute

wind velocities
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Fig. 5 The relation between the rate of
damage and the maximum wind velocities
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Table 6 The wind velocities and the rate of damages,
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2% B | OAMEHRE | KRR \ & B E (e wE
&® i 14 19.4 0.003 0.06
E |k H 20.8 0.16
& v 13.0 }:ﬂ:{&&\ﬁ
7 HF R 13.9 19.8 0.57 3.21
RN N 24.7 35.3 0.08 0.52
Ei i 22.3 33.8 0.04 1.05
B i i 18.0 0.32 1.24
K H 20.5 37.0 0.69 4.16
F ] 11.0 1.96 10.39
=] ] 18.0 26.3 0.02
3 53 B 20.7 0.28 1.12
B B 17.5 0.03 0.93
s 7 20.0 1.68 8.25
® W 13.0 1.94 14.01
RN 14.0 5.57 18.96
B X H 53.1 3.31 11.71
% % R 20.0 3.19 9.34
53 B 32.5 44.2 0.86 3.26
A B N 52.5 2.17 5,41
N % 34.1 60.0 5.25 24.95
& A4 ) 20.1 1.95 6.32
=3 B 25.2 1.22 9.38
% H B 37.0 45.7 2.61 19.17
Al 35.1 50.2 2.61 19.17
e i3 64.0 3.01 13.00
K ¥ 40.4 3.81 11.92
5y | B B 36.0 2.60 26.22
] ) 32.5 3.07 10.71
B B 32.5 3.07 10.71
3 W 46.7 5.36 17.45
E3 H 58.0 3.47 20.09
= o 43.0 2.36 9.53
m | K il 25.8 0.63 3.92
a8 1 30.2 1.62 5.73
X F K 30.2 1.62 5.73
| K 31.0 3.47 21.10
ol 66 8.54 34.11
7R W 45.4 55.3 } 8.54 34.11
w7 | T
L@ % ﬁ}l 26.4 42.0 l 0.22 1.10
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;%' & B ] WOAMTERE | RABIR e B ® Gt )
K B 38.5 19.77 74.19
= I 34.3 2.39 9.51
= | vAH® 53.0 2.39 9.51
1% 27.0 1.24 4,78
! 1 28.4 41.6 ) '
=" B 36.8 51.3 0.65 3.26
|k B 24.2 34.6
/A 53 35.0 0.70 1.91
g | B 52 35.2 59.5
& ] 40 2.77 9.48
X FE OB 38.2 61.0 8.17 29.52
B ¥ 28.1 51.5 0.85 5.95

THML T 50 2R L BHEISAEGE L OBFRTLRE 40 m/s M TREEOHEIMC o> THEERD
WINL T %o BURE BERNBIBCHA LAV E WD 2 21T, MR X 2RN B oRE, MiEYoR
BEOXELECHCHFERES S L 5B 5%M, Fig. 4 Fig, 5 RBEYORERLAEL O KOERKL
3725 THH 50

6. & ¥ U

LLEGBESARIC X 2BEYORER YR, 2o, Bt L H o, BERLLER
KB X0 (@ FROBFREATHEAERDT, 28K, 3 IUBERRS % ROEGEE X
BLIERSED X 572 Lol

(1) WHEBHNECHTTEH LABRERSMILT L - L2, SR XZZOfME LTm
DEERY5/3/F LIs 0L HMUNCRDIFEREOAFHN—KT Do ThbbHEMIBEY OBEELE
B LUCEL, BRNCHEEARS b0 LBbh s,

@) BESFLEENME OEM S KE—FT 5 T bBERKRET 30 m/s LTORTllaER
IGLAEO0TH DA, BE 50m/s BETRERIL3 %, EHE 60ms T8%RECET %,

@) MEDzirbv#EXT, HABMEE 30ms M ECikb Lt HAEDFEORETRIL2ETHILOLH
VR NoY (T

KO ERYRERECHB R W B e, =8, KR, B, $#MoKRT, SHETAURHcEEL
BH+50 B OB HREER I I W K B Mt IR B R E AR B T
Z)D

2 £ X #®

1) AHBHASSER: “UBHEARASSEEmR” MMsELA, p.3.

2) [ = P.7.

3 M o= p.s.

4) ERE—IF, B8FF, BERES: “PREAREERTHIERE” . BESEME, vol.75. 1960, 3, pp.
111~115.



