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Liquefaction Potential of Niigata City and Liquefaction Damage Caused
by the 1964 Niigata Earthquake
by
Shinji UEMAE, The late Shigeyasu OKUsA and Masahiro IKUTA

(Abstract)

On the data obtained from about 300 point boling in Niigata, the liquefaction potential of
soils during earthquakes was predicted. The liquefaction potential has been closely related with
the standard penetration resistance of the soils were and in-situ effective overburden pressure.
The data of standard penetration resistance in the 300 points were available for the prediction,
but the unit weights of the soils were determined from the description of the soil types of the
300 points. Earthquake forces ranged from 0.05 (49gal) to 0.30 (294gal) at the earth’s surface.

The liquefaction potential become highest at Niigata Airport and Funaba-cho due to an
earthquake of 0.10 (98gal). The potential approaches a very high rank in these areas, Shitayama,
Nigorikawa, Fujimi-cho, Nuttari, Shimookawa, Yachiyo, Kawagishi-cho, Hakusanura and
Amigahara due to an earthquake of 0.20 (196gal) and the areas of high liquefaction potential
spread over the whole of Niigata at this earthquake force. The results of prediction clearly
explain the earthquake damage which occurred in Niigata due to the 1964 Niigata Earthquake
(M =7.3) which struck Niigata with the greatest surface horizontal seismic coefficient of

ks=0.16 (157gal).
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Table 1 Values of unit
weight and mean diameter
for the calculation of li-
quefaction potential for
various soil types
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Table 2 Ranks of liquefaction potential of soils during earthquakes
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Fig. 1 Boring sites available for the calculation of liquefaction potential in Niigata
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Fig. 2 Liquefaction potential of Niigata due to an earthquake of the greatest
surface horizontal seismic coefficient of Ks=0.10 (98gal)
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