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STUDIES OF A TATSUMAKI AT TOYOHASHI,
DEC. 7 th, 1969

By Hatsuo IsH1ZAKI, Yasushi MiTsuTA, Sumio KAWAMURA,

Tatsuo MUROTA, Eiji KiMmoTOo and Makoto TAHIRA

Synopsis

In the evening of Dec. 7 th, 1969 a Tatsumaki caused severe damage in the city of Toyohashi,
situated on the coast of Ise Bay in the central part of the Japanese main island. About 70 persons
were killed or wounded, more than 100 houses were damaged. Moreover, the Tokaido and New
Tokaido Lines of JNR and highway Route 1 connecting Tokyo and Osaka were stopped for a long
time, and therefore indirect social damage extended throughout in the main part of Japan. The
authors have surveyed the characteristics of the Tatsumaki and the damage to structures and re-
ported the results in this paper. The characteristics of this Tatsumaki obtained by the survey may
be considered to be a first approximation of Japanese Tatsumakis to be applied to the design of
wind resistant structures.
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Fig. 1 Upper pressure map at 850 mb, 2100 JST, Dec. 7 th, 1969.
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Fig. 2 Surface pressure map, 1800 JST, Dec. 7 th, 1969.
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Fig. 3 Time changes of meteorological parameters at Irako Weather Station, Dec. 7-8, 1969.
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Fig. 4 Time changes of air temperature at weather stations near Toyohashi on Dec. 7 th.
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Fig. 5 Time changes of radar echoes at Nagoya Weather Station on Dec. 7 th.
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Fig. 6 Distribution of buildings damaged by a Tatsumaki at Toyohashi, Dec. 7 th, 1969.
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Fig. 7 Distribution of buildings damaged by the Tatsumaki in Shimoji-cho area.
Arrows show scattering directions of doors or windows.



Al pEH I EHAAOF - 1969 12 A7 H, BRTEB-"T72F &, OREFRE 489

Photo. 2 Local damage to a tiled roof
caused by heavy debris.
(Courtesy Mr. K. Chikada)

"y WG T T

Photo. 1 Aerial view of Shimoji-cho area
after the Tatsumaki. The Ta-
tsumaki moved from the down-
right to the up-left. (1: Toyo-
kawa River, 2: a hospital, 3:
Tsuboya and 4: highway Route
1) (Courtesy thz Asahi-shimbun)

Photo. 4 Damage to a wooden house.
(Courtesy the Mainich-

(Courtesy the Asahi-shimbun) shimbun)

Photo. Automobi\lcs blown off into rice
field by the Tatsumaki.
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Photo. 5 Damage to a stezl structure. Complete
removal of thz roof and collapse of the
ceiling (Tsuboya).

(Courtesy the Chunichi-shimbun)
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Fig. 11 Dimensions of sign tower (B).
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Table 1 Minimum velocity (m/s) of wind that removes automobiles,

Frontal Wind Lateral Wind
Automobile
Overturn Slip Lift Overturn Slip Lift
Subaru K163 76 112 101 32 52 76
Toyo-Ace K32P 82 118 124 51 67 106
Cony AFI11V 57 - 107 87 36 49 77
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Fig. 17 Path and occurrence time of the Tatsumaki.
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Fig. 19 (a) Anemograph observed at the point A in Fig. 17.
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Fig. 19 (b) Anemograph observed at the point B in Fig, 17.
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5.6 BEDQLEDOETXRELDELE

AAQOFEOEEE LI LD CHEEOEHY LB L4 0t Table 2 TH 2, c0ED 196247
AZRBROFIL, HBEBAIOOFTH S, T7ckD 1955 55 1964 3 CIRBEINTCHARET S
o2 EDOEHETH L. TRIEEREHRZTE M2 —FORBRLTH 2. ZoELLAET, 4o
23 EEBREOOFTELHLTRHNCEP o bR ELE VL) TH B, ELITRED b v — FITHEAN
N, ZORF—NMEIFEIINE N,

Table 2 Tatsumaki damages in Japan and the comparison with tornado damages
in the United States.

'I:atsumaki (Japan) Tornado (U. S.)
Toyohashi | Ibaraki | 5¥T%8° | Tristaw | Aversge
Dec. 7, 1969 | July, 1962 1955-1964 1925 1916-1958

Occurrence 7.2 213.2
Number of deaths 1 2 1.0 695 214.9
Number of wounded 69 65 15.9 — —
Number of damaged houses 56 79 62.1 — —
Maximum wind speed, m/s 100 — M.T. 60 — M.T. 250
Radius of maximum wind zone 20 — — — —
Direction of forward motion NNE ENE NE ENE NE
Forward motion speed, km/hr 30-40 — — 100 60
Width of damaged area, m 100 30 45 1300 250
Length of damaged area, km 4 8 3 350 10
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WIZHT A EIZ 2L TEPREELE V. O3 R TEHBENMNOBE L LB THESEL> 72T
EIRERDLETD Do
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FEHBERIHE I LTHVW . ThHO AL DBHITELEHT 5.
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