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ON THE DAMAGES CAUSED BY THE TYPHOON 7705

By Hatsuo Ismizaxi and Yuzo YOSHIKAWA

Synopsis

The typhoon 7705 struck Ishigaki Island and Iriomote Island in the early morning on July 31,
1977. The maximum wind speed observed at the Ishigakijima Weather Bureau is 53 m/sec and
the maximum peak gust is 70.2 m/sec. The number of the destroyed houses are 449, and the

total amount of damages are more than 6 billion yen.

The wind speeds estimated from the damages

are 60-90 m/sec in the Ishigaki City. The damages to the roofs and the window glass panes are
distinct and the roofing practice and the choice of glass thickness must be taken into consideration

in the future wind-resistant structure design in Okinawa Islands.
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Fig. 1. The track of the Typhoon 7705.
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5 MBHRIIEE ST 2BRAOHLERER LS D LEVOTERNMIEY LEP 22 L Bbh 2, RliT
BLTRKRETHELLBRANAESTCOHRMMIII0~0EF L k- 70 BEIFRETH I P0RES S
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DHEASIZELIDTH 2. HECLHRNEMTEXEMPETCORMLRICL 230 TH 2, WL 182
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Table. 1 Total damages in the Ishigaki City and the Taketomi Town,
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Fig. 2. Anemogram at the Ishigakijima Weather Bureau.
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Fig. 3. Atmospheric pressure record at the Fig. 4. Mean wind speed fluctuations during
Ishigakijima Weather Bureau. the typhoon passage at the Ishigakijima

Weather Bureau.
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Fig. 5. Hourly changes of mean wind speed and atmospheric pressure at the Ishigakijima Weather
Bureau and the Iriomotejima Meteorological Observatory.
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Fig. 6. Hourly changes of mean wind speed and atmospheri¢ pressure at the Yonagunijima
Meteorological Observatory.
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Table. 2 Annual maximum wind speeds at Ishigakijima Island.

3 oY 2 BREAE &F BRAE
1900 26.7m/sec 1926 46.5m/sec 52 18.2m/sec
01 37.7 27 21.9 53 31.1
02 44 .4 28 14.7 54 27.0
03 40.7 29 44.3 55 20.0
04 38.9 30 23.6 56 28.5
05 22.0 31 28.4 57 24.8
06 36.4 32 17.8 58 30.3
07 27.9 33 50.3 59 32.8
08 21.7 34 21.8 1960 23.7
09 35.4 35 34.6 61 31.2
1910 23.9 36 17.6 62 29.0
11 41.2 37 18.5 63 32.0
12 35.6 38 17.6 64 17.2
13 37.1 39 13.8 65 27.5
14 48.6 1940 31.3 66 27.3
15 28.5 41 14.0 67 18.0
16 17.9 42 20.1 68 18.8
17 28.9 43 18.5 69 32.8
18 39.6 44 25.0 1970 18.0
19 45.4 45 21.7 71 38.6
1920 | 47.6 46 24.3 72 22,5
21 | 22.3 47 21.8 73 21.3
22 21.2 48 44.2 74 15.8
23 35.8 49 22.6 75 19.5
24 23.4 1950 28.5 76 39.2
25 42.0 51 20.1 77 53.0

Table. 3 Annual maximum peak gusts at Ishigakijima Island.

F o ROKBEESE F BRB A 3 A P R
1942 28.6m/sec 1954 34,7m/sec 1966 44.9m/sec

43 29.6 55 | 30.9 67 28.3

44 38.6 56 35.1 68 36.7

45 28.1 57 38.1 69 56.8

46 32,1 58 | 42,0 1970 | 32,8

47 32,9 59 | 42,7 71 66.9

48 57.2 1960 | 30.4 72 34.4

49 30.7 61 40.6 73 28.8
1950 4.8 62 . 40.5 74 23.7

51 31.5 63 50.0 75 29.0

52 24.2 64 28.7 76 59.7

53 4.3 65 ; 46.5 77 70.2
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Fig. 8. Annual maximum wind speeds and

maximum peak gusts at Ishigakijima

Island.
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Table. 4 Total damages in the Ishigaki City.
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Table 5. The comparison of the intensities and the disasters between the Ishigaki Typhoon
(7705) and the Hachijojima Typhoon (7513).

H OE B A A AN LB A B

R H 53.0m/s 35.5m/s
E-oN R 70.2m/s 67.8m/s
BARSUE 931.7mb 947mb
25m/s LA L oD il oD ki i ] # 8 K204 1w
LHHER 7648 (1824§) 2854
Y 15188 (2674 52448
—EEEER 9018 (—) 1,268%
%] 3,715,052F M (6,035,803F 1) 5,543,082 FH
2R 0.8% (1.6%) 8%
BER 2.3% (3.8%) 22.3%

FT - 227km? 71km?

A H | 37,360 A (#@52) 10,876 A (H45)

2l () OBFRBENWENEN L EbELBEORHTHS

BB Lick ) IREKREHE, BRABREEE ICREERE
GEH (18964F) LUREIMDOIDTH eI ITMA
T, BEDIEFIZH.OMER L DIEROBRKMNE
o oo FHBEA 25m/sec LA T L 8 Ky 20 4,
30m/sec ¥ A T HIRAS 3 KRB0 TH > e IERODA
L BHE (BR7513%) LOK#HY” % Table 5 |27 2%,
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3AD2WBETH-Tc. F 72 25m/sec L LD MBED B
MR LN TH-72 L2 LALETOREYOWER
K& (T, AHEss5H, 5244, —EBIAMEE 1,268 4T
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COFREBNLEBOBRBAENT b THERMEL L 2MHB AL - LR & DA, PROBEHDID
HEBERCEOH LT EVBBRTES, UTREBIAELAL2 OBEMITOWTENLYN, TOHES
i Fig. 9 TR+, CORRBNTM @M ELRERFAERESES CREEEBENYE, SREBHR/NE
B, HRREY 5 v F a7 2RT
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Fig. 9. Positions of the main damages of
the buildings in the Ishigaki City.
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Photo. 2. Damaged steel door of the hangar.
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Photo. 3. Crack of mortar floor at the base

of the hangar. KL TRARSOMRICL ZZBASH Y,
EDORRBLUTOLS REDLT,
P(T):fox%x(l+Kx.i‘_x]ogml%:) ......................................................... m
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RBLEBBLEBRERRLEVI NI A -2 —BASTL E, 2BHIEHANEBYSATCEZORELTHET 2,
a="74cm, b=80cm, h=06cm TH Y f=05 (HHMSE 1 BTHYT2), S=25x10%kg/m* WAYH 7 =
EOTERS ), K=60 LiE+3 L RENIKRDLS iK% 2,

P(T)=0.5x2.5%10*x Pﬁix(lwi-mx%xlogm 1;’.’ )
CCCHAMEE T 2ROL LB LA SOWEICLE 058 2HRELLTHE TS
LT3, T=lsec t+5& P(1)=420kg/m* % D, RETH 5 AWM 2BER ¢x1/20V® (c: BE
B, p: BWAEE, V: B#) cRbdb, COLEOMNE 26°C, XNE 935mb »SEAEEIT 1.089
kg/m®* THYRERBE LI LT 2LBELTHET I ARROELSIITE B,

IXEI-X%Q%QX V=420 s P=87m/sec

L LEADH 7 A RO FARAD LT STV RVEBERBETE X ~OT L OABEORERE
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m BLUEYN > AREOREE Photo. 4, 5 TR,
q? HEHEOERELE L KREN 7 DFik% Fig. 102
Tt COBH I ADES I Smm TREN 7 2T
Hh, BILBNTERIRKFESTH 5 AOHELR
BB, BN F RV TIE a=92cm, b=185cm,
h=08cm THHBHEHITI L ARICEDL &

P vt

Photo. 4. Damaged control tower of the
Ishigaki Airport.

Fig. 10, Plan of the top floor of the damaged
: - control tower at the Ishigaki Airport
Photo. 5. Damaged glass panes in the. and the dimensions of the destroyed

control tower room. glass panes.
0.8 0.8 107
4 . L
P(T)=0.5x3.5x10"x 92 x(1+60x 186 xlogln—T-)

V=lsec L ¥ 5 & P(1)=420kg/m® & 2 D CNICHYT 5 BEIE 88m/scc TH L, BEON 7 2IT2nT
REEAELL LX) 28R FACEE A THET S E a=122em, b=180cm L %Y

_ : 0,8 0.8 107
P(T)=0.5%3,5X 10" X 755X (1 +ﬁﬂxmxlong)

T=1sec &+ 5 & P(1)=329kg/m? & % b ChITH YT 2 R#iL 77mfsec THdo

(3) MITBEeE7==v=

WITBBAOLE7 2 vADO—BIPEH L T, 207z ARBBEILMIE L2 2 ) —FT Yy
2 EREL LT T3 3O TET O Fig. 11 125 LE# L T 2K Photo, 6 {2734, CO&HM
7 2VADIRNROEREEBO I VY )b T oy 7 2T 160kg BELEETE S, EHORER
0B BHDHREE 0,12 LCRHA % 60m/sec &5 LEWOZTTARENE 2kg BEICE 2, RO
oy 7 QIEEIZERT 3 LERFRHARETH 24 0.5kg/em® LEELCF 740 E LT L0072 v
% 60m/sec DRMEAR L 2EBE—~ 2 ¥ FERMWMES 5X5CThH b - THERBEAL TP 60m/sec B
LORBRN T LD EHEETE D,

COMIEETIIE — I FAEADEN 5 AW 0K EHE L) EEAEORMEO Ve v & —FEHEL
Fro ETABLLOARMNIORGE BN, EEBIIEDTH - HHHBATREL BB - GERDMRE
i L BiEAH - .
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Photo. 6. Inclined wire net fence in the Fig. 11. Sketch of the inclined wire net
Ishigaki Airport. fence at the Ishigaki Airport.
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Photo. 7. Damages to the roof of Tonoshiro Bl
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Fig. 12. The plan where the window glass panes
were destroyed at the Ishigaki Grand

Hotel and the dimensions of the des-
Photo. 8. View of the Ishigaki Grand Hotel. troyed window glass panes.
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WO chh, EHMr o008 %t Photo, 8 ITRT., CORFNOEN F AHBI108L EHnih, B
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70 Photo. 9, Damaged tiled roof of a typical
69 Okinawa house,
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Photo. 10. Damages to the wooden window Photo. 11. Damaged steel shutter of the
frame. garage.
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RFAOMBEIGHBRAKEN S 500m BEOERICIV w71 8WOHIRAERERRBOMHEOEE
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BHNBERTEDTH 5. KEOBROBEITHT P RMEL LTEOLI ZRBRE-c0dd L%
wl, RROMANRRS L, BRBEL D IAL ARV BPNLY LTV IBRICERRZ D - .

5. MERIOHE

HERTEVSORNTES, HEE BRREBSLIUZORIONIEEBEEATHE, MEBEYRVWTH
WEERT DAL > O TI T TRPELH % L ITOWTHRIZERT 2. BEFHNOHEEOHE % Table
6 ITRTH, 2BELASDORLHERLTUHERTH-IDTHY, HERLIDRLBFAREFEF
HOMEUHHRCTH 723D TH b, RETOLHEEH0.8%, HEEH2.3% (Table3) TH-7C ik
B+ 5LAENOLEHRII0.2%, 2 ABTEENITKED T, CTNETTOBRRNAZHERL LT, BEHO
BEFCARBIBRKBMEED 5 RITHHAT L L b Tw5, Fig 13 34ME% L RABMERDBK
PRTH, CORRRHFREERY, F28HEERY, £3gHEERAY, AXBERY, Tl 4HO
BEEGATHS, ARIOREMEIZHE L TRAENTORKBREESE 70.2m/sec ([T L THET & ATEE
DEBEERPLTS oy b LTnd, HEHNOBRIBEOHKT L XA WREATOHEIRAOHIZ
RUEBHEM TSt b, MEHOBEZ LOBERERL O Fig. 4 TH2, FRUDENE
FOMAMAEERRIENTH LM, BROPOVEB L KR TRIBESKREr T, BRBHETOAR

Table. 6 Statistics of damage in every district of
the Taketomi Town.

‘ 20
X A ‘ 2 B ¥ 8| HEE ) 28| BER x
: [ ® o % % -
% B l 8 14 | 137 5.8 | 16.1 gl 3 2fpetomi Town
28 1 22 92 1.1 2 s o’
N '3 3 158 ' 1.9 | 3.8 3
X K 5 13 8l | 6.2 | 222 g g
s K1 1 39 2.6 | 5.1 2 L
X & 3 4 68 4.4 | 103 g *
# R 2 1 18 1.1 | 16.7 ;1 T eihgaki City
x R 2 1 14 14.3 | 21.4 < LIS
3
#H OB 1 2 5 20.0 | 60.0 E%
P 3 6 25 12.0 | 36.0 , sIsewan Typhoon
R 7 9 114 6.1 | 14.0 02 . xgn: M k ;y'
& o3rd Miyakojima Ty.
[ 3 38 | 30 101 37.6 | 67.3 +Typhoon 7513
H & w7 59 28.8 | 40.7 015 25 g 0t;‘l’ylbl’loon 7705
B 4 1 24 | 167 | 208 Maximum Peak Gust (nvs)
(€315 ©231 )
Fig. 13. Relation between damage rate for
E 95 t 114 935 10.2 : 22.4 collapse of houses and maximum
‘ ! (EBEEERL) | peak gust.
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Fig. 14. Distribution of the damage rates for houses.

FHEHK CRHBAIC L 2 RBEBOH, BB IRKEENS i, RMBELT2-HEBTRE
BEb OO, 57 vA7RYORKE, EWOEML EOHFHBIL- T,

6 ¥ & B

BRI AEEBAE ERAOERAEL /5 Lok, RELEL O T0km N RE S TIIEKBE
RET 32m/fsec THO RBEEBORBOEFUTTH oo TOL) THAOBHBIPRTH -7, B
EZEOE L BRAOTLIEB LD RHEE, FEBRSROBEHL IS L, COBRBBOAER
REILDILUTOLSITH S,

(1) REBHFLAZEOBHITE 5 & RAEEIT 53m/sec, BABMEMAL 70.2m/sec TH»To MR
DBEOBROERED S B R KEEDFRYMIIIE FABEREOFHRMMEIIBETH - 1.

(2) REW NEHOHBHFOEBERILEC6SL BRELE6A 2HEKEIS2H, LERE6TH, K
EERTRKRRB24UBUICE L EERBUZ0EMN B 7.

(3) FHHIBIL2FEOLERIT0.8%, HERII2.3%THY, WEETIRAERI0.2%, #HER
RABTHoTo BEOBBIZK 2B L ik L TR ABMEME 70.2m/sec 124 L THERT O £BRIIFH
BIAETHIDBRETOHEIBMTCH - .

(4) GEHLIMETORERBILZIBARIFETOLBRS TV HEEVNRE AL -2 L35 DY,
BENOHRABEDENS L LPAENTRBYHFLAL T TRV EB L tBEL SN D,

(5) REHOBELSHTE L7cREIT 60m/sec 125 0m/sec THY RERABEPERLRR B AMR
BEOKEN, BEHOERITAELHEET L LIRARTIEBETHYETOREL LI LI, HER
BYORBECAERHBETILOBRETR LEAIRREORL Y bHO > LREFBEIOND,

(6) EWZELHFAD 6mm EHDiI8mm BOEN 7 2 RBEHEOF oMK TR L @S
LEbND, DEUOHABY T 2mm BEENZEE L,

(7) BEDOEBMN—BRITTHTEL, HROHZVEFTEVNIOMETRBIHATIRETH S,
FhERL LEBEOEARORTEEIBAITHICTELRVEELLLTH D,

(8) BREEZMVBERCLLIEDHNBL THE LRI LIONED 5T,
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ULABEROES LY, 4%BARIY LELEE—REEOWEAM LM EIR L LHB8H
LRbNhD, PUNATREETRATEXRTHEOAERIWMALEIRFILETRBRUAFETRTONIONIEL
AETH D, > TINSORBOFEHEL X CEBAOBN T 2 MELEBICT LM+ 2L R
L, ABIZAES LM EMBEICHEBTE I HELED T BEFDHLLBDND, TLELARICK
LMBET RS 2D, BEXEABLAVATUTLCEBBETRAVWIEEDNRS,

E ] i

HMABEOBBERBORAPHBEL LT LREFAEREENE/ NMENEK, RES 5~
FhRFAr7a Y P EELMBE BROBRERELTWEEVWEGEEARAENEETABNEK, Bfig
MEBREER, EWNIAAFRKCHELELEY, s ERNORM 2T L REHRF, WwEIRE
AEWXF, ABLEFMICESHELIT. ZHEREOBCAT LASHBONBE LT 2 wERADOEK
DREN 2T > TN HEBMRESKHRAIFER (48 RHAREHCESBRLE LI, HEERE
HREO BRI XBEREMRERKERINTE AR5 BHLUIFITL 2HAZBORRRICET 25
%, (AEREEFELY) ORETHA2-730THHL L LR,
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