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Table 2 Known cases of liquefaction & nonliquefaction (Mg>6.1, Sandy soil)

(1) @B @& | ® ®) @ ® ©
Earthquake Date |Depth Water T. | Relative | Max. Acc. | Duration | 7./ ";0 Behavior
m m Dens.%, g sec
(1) Niigata 1802 6.0 0.9 64 0.12 20 0.20 Non
(2) Niigata 1887 6.0 0.9 53 0.08 12 0.30 Non
(3) Mino Owari 1891 | 13.5 0.9 65 0.35 75 0.62 L.
(4) Tohnankai 1944 39 1.5 40 0.08 70 0.05 L.
. 6.9 3.3 72 0.30 30 0.40 L.
5) F
(5) Fukui 1948{ 69 | 09 90 0.30 30 0.54 Non
.. 6.0 0.9 53 0.16 40 0.30 L.
(6) Niigata 1964{| 5 | 4 53 0.16 40 0.21 Non
- 3.6 0.9 78 0.21 45 0.39 Non
(7) Tokachioki 1968 { 3.6 0.9 58 0.21 45 0.39 L.
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Table 3 Example of liquefaction potential survey for OSAKA Sand layers

Sand Layer Zone No. 3, Water Level: —1.5m DesxgnNI;]).arltilquake Desxgr&(])i‘ja;f;quakc
Depth . o ’ 2 . . . . . .

m Soil N Dr%| o, kg/cm ’ Potential | Liquefaction| Potential | Liquefaction
2.0 | Sand 7 | 60.2 0.29 0.473 1.212

3.2 | Sand 9 | 63.9 0.37 0.534 1.370

48 | Sand 12 | 68.9 0.49 0.545 1.397

6.3 Sand 14 | 70.8 0.59 0.558 Not Likely 1.430 Very Likely
7.8 | Sand 10 | 60.7 0.70 0.718 To Liquefy 1.840 To Liquefy
9.8 | Sand 14 | 65.8 0.84 0.651 1.668

11.3 | Sand 18 | 70.7 0.94 0.582 1.493

13.0 | Sand 17 | 67.2 1.06 0.615 1.577

145 | Sand 18 | 67.2 1.17 0.602 1.544

* Max. Acc.=98.0 gal, Cyclic No.=10. ** Max. Acc.=196.0 gal, Cyclic No.=20
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ICRATERKEE > Tnd.

YLD L) %2 HELRZ, BREREOBEEITLL TS BEMICHFLT Fig. 8 [T L. ZhiZ
LB EHERILLBWiROBEM E LT, BFE0—BE2RE 5, MEIHERE L RGN TSI gEd
LTw3L)THb, INLDOHFIKEWDLWYWEEo 2 — AL ELE>TwEHdd D, &R
EROBRRMCBIBIILIBAE EHR EBBETREMELRE L T2,

Ly

2)

3)

4)
5)

6)
7)
8)

9)
10)

g £ X #®

Terzaghi, K.: Varieties of Submarine Slope Failure, Proc. 8th Texas Conf. S.M.F.E., 1956,
p- 41.

Bjerrum, L.: The Effective Shear Strength Parameters of Sensitive Clays, NGI Plication, No. 45,
1961, p. 3.

Seed, H.B. and K.L. Lee.: Liquefaction of Saturated Sands during Cyclic Loading, Proc. ASCE,
SM 6, 1966, pp. 122-124.

ERER : R oWRIL—FRR, B MBIy ROy v 2 EEK, IF46.

Kishida, H.: Characteristics of Liquefied Sands during Mino-Owari, Tohnankai and Fukui
Earthquakes, Soils and Foundations, Vol. IX, No. 1, 1969, pp. 75-92.

Marsal, R.]J.: Behavior of a Sandy Uniform Soil during the Jaltipan Earthquake, Mexico, Proc.
5th .C.S.M.F.E,, Vol. 1, 1961, pp. 229-233.

Seed, H.B. and I. M. Idriss.: A Simplified Procedure for Evaluating Soil Liquefaction Potential,
Earthquake Eng. Res. Center Report No. 70-9, 1970.

FEE= MRS X AHBARESNOME, LAREXRWES, 2075, W47, pp. 25-36.
HUEFH  DHBEOMBNEE, $I6ALETE Y v HEY v LRE, B 46, pp. 65-66.

S e EMIFR  RERDEMBOBRILOHEIL 2T, #5510 ARERFBE L v HO T Ll
B, W48, pp. 355-358.



R : &HHBROBRILESE

Kanzaki R,

Osaka

Castle
)
D
II 0.1 20
EAm o2 10
D W 0.2 20
_ Dv Not liquefy

Ya

\-\~

r

il

Fig. 8 Liquefaction potential survey for Osaka subsoil
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LIQUEFACTION OF SOT GROUND

by Toru SHIBATA

Synopsis

To date, numerous researches have been pursued on the liquefaction of saturated loose sand in
connection with the investigation of the possible disastrous effects of earthquakes upon soft ground.
In this report, the author attempts to devote a discussion on the following items: (1) liquefaction
of quick soils, e.g. quick clay and true quick sand, (2) liquefaction of saturated sand due to cyclic
loading and (3) evaluation of liquefaction potential of a deposit. It is further attempted to esti-
mate the liquefaction potential at Osaka area for some design earthquake, and the results are
shown in Fig. 8.



