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The boiling sand and boiling water by the 1944 Tonankai Earthquake based on questionnaire survey
in the southern part of Hamamatsu City, Shizuoka Prefecture
- Geomorphological and geological conditions of liquefied sites -

Akira AOSHIMA
Museum of Natural and Environmental History, Shizuoka, 5762, Oya, Suruga-ku, Shizuoka City, Shizuoka Prefecture, 422-
8017, Japan
Mitsuhisa TSUCHIY A, Sachiko NAKANO
Hamamatsu City, Shizuoka Prefecture, 430 Japan

The boiling sand and boiling water in the southern part of Hamamatsu City, Shizuoka Prefecture by the 1944 Tonankai
earthquake were studied by questionnaire survey. The number of boiling sand and boiling water were 902, of which 293

were reported where the boiling sand and boiling water occurred. Most of the boiling sand and boiling water eruptions

occurred along the right bank of the Tenryu River lowlands, especially in the natural levee area of the Tenryu River (177

cases) and in the fan area (52 cases). On the other hand, there were only 17 cases in coastal sandbars and dune areas, where

the estimated seismic intensity was less than 5 and the groundwater level was low. Sandy ground was the most frequent

ground type, followed by sandy and gravelly ground, and muddy ground.

Keywords: boiling sand, boiling water, 1944 Tonankai earthquake, liquefaction, Tenryugawa Lowland.
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Fig.1. The questionnaire used for this survey. The questionnaire was printed on both sides of A3 size, and the questions on the boiling sand and
boiling water were numbered 6, 7, and 8 within the dashed line.
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Fig.2. Study area map. Compiled from the 1:50,000“Hamamatsu”,
“Iwata”(1981), “Kaketsuka”(1982) topographic maps published by
the Geospatial Information Authority of Japan.
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Fig.3. Geomorphological land classification map. Compiled from the
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Kaketsuka” (1965) from the Basic Survey of Land Classification published by
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Fig.4. Ground classification map. Compiled from the 1:50,000 subsurface
geological maps of “Hamamatsu”, “Iwata Kaketsuka” from the Basic
Survey of Land Classification published by Tsuchi and Kuroda(1972),Kato
and Hirokawa(1965).
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Fig.6. Occurrence sites of the boiling sand and boiling water caused by the 1944 Tonankai earthquake in the right bank of the Tenryugawa lowland.
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Table 1. Number of the boiling sand and boiling water and their percentages to the number of questionnaires in each town in former
Hamamatsu City.
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Fig.10. Location of the boiling sand and boiling water in the northeast
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1:25,000“Iwata” topographical map of water management published
by the Geospatial Information Authority of Japan (2012).

AT TEFAT R A5
F
TM58 130 TSS9 131 136
m
'IO"
5‘,
7 OF
‘rg sy
_5t
<20+
51 o
£
[Beg) e L
=20+
RELYH
[ s
& = okttt
T Tkt
-30
11 A EBIEICH D HE WX

] UL FE AR B (1982) o U 1Rk

Fig.11 Geological section along the Tomei Expressway.
Compiled from the Crisis Management Department in
Shizuoka Prefecture (1982).

L

W16 159 1167 155E

L [eg]

= ED macys
Elw»
= vnkmt
9 WTAE

I

12 ST — s B ETT] o> S IR

] PR AR LTS (1982) &2 0 1Rk

Fig.12 Geological cross section between Hosozima-cho and
Nakano-machi. Compiled from the Crisis Management
Department in Shizuoka Prefecture (1982).

-51 -

ThHY, HEKMLEW. £72, TOTFICILRE
NHEFE L TR Y, EANOWEOMBKEN S £ S
ZLIZES T, WIMERRELEEEZLND.
FEARHT CIIREITH 2m OIRERH DN, FOTF
MITHEHE U OB T, Z 08 TR L L=
VRS LB A > THIRICHEH L7 b D EEZ B
b, —J7, FEENRT O PR O AR CTIEEK - i
WPIEAER S D72, B (1985) 1Tk D &y
HT-SOEKFTHT DB EEIIVIIC R LT, BT CIIV &
INEWV ZHUT ELOWENELS 7D Z L L TAL
DOEWIDESENZEL 725 Z LIck» T, HEHN
INEL 72D, IMEBEZ VI otz &
Ezbhb.

5.2 |HIMATIREHE (B 13)

(B T B ORE K - RS DFE A 21X 13 12
AT ACMIOFERFRIZIR O HUOREIK - BERb I A
ML, ZRDINZIR 5 B SRR IR E O Al HET
fHEICSFEL TR Y, ILEFEFOB Y~ K L
BT =BT Tl E A E R BN, 2t
X 14 OHUE W &V, HEIK « ERDHb o> i FHRT
DERBEITIL, WERHERE L T\ D28, TEK - EiD
DI WBY ~ A KE TH ORI, B E
LYokt 2 MNEaBESHFEL TWAHTZH &
EZ2 s, Mo FIT—& R sRE, R
I D VI, AY F b O AN AL S 710
BNAL AT5. ZOHUIROMEK - R, 10
ESEE 0> bI2 < HERE L 72 B ARIEBS o2 D) ©

(AR T BB M ORE K+ MR8 A Ml

HOF I - ERE(2012)1/25, 000 FAZK MR 4 JE 1 4% 1 1 2 3
(=523

Fig.13 Location of the boiling sand and boiling water in the east area
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by the Geospatial Information Authority of Japan(2012).
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Department in Shizuoka Prefecture (1982).
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Table 2. Number of the boiling sand and boiling water by topography in the right bank of the Tenryu River lowland and the Enshu Sea coast in the

southern part of the former Hamamatsu City.
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Table 3. Number of the boiling sand and boiling water by ground type in the former Hamamatsu City.
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