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Some Considerations on the Liquefaction of Saturated Sand Layer

Sukeo OHARA, Akira MivAucHI aud Nobuo FuiII

Abstract

The experimental studies on -the liquefaction of saturated sand layer has been developed rapidly
since the Niigata Farthquake at 1964 which brought many damages to the foundations or structures,
and these studies will give us some suggestions to defend the disaster of sand basement.

Nevertheless these studies are not done unified because of the difference of the experimental methods
and these results can not be compared each other. Therefore, each experiment of the laboratorial
studies was done in our laboratory and we compared about each result, And in this time, we
could recognize a few facts by additional experiments.

1. #

I

BIRIES DRI CBISUT I3 2 BRIV 19644ED
HRHRLIRADRICGER L T X 70, S8R 729 2 WS
B WHREIDSVER U 12880, 2h: TREL T
TFEL TO BB OEHRERD < Th TR T hskh
WWHEREU IDRREE 72 2. CHbSIETNC & 2 BB oW
BHEHTDH 5.

TERE TOMRIT & - T, SR O LT Ic e
PEABHTEUTKRDA DHBHFENTNED | 5
b, (VIPOEE, @BNCVERL T 2 5457,
@HIEBINT & > THT 2 S HOA R X, @Wr
Wi JDEEEL EI3TH 3,

IS 4 DORFHEROBR 2 EEMNICHEET 3
KRR E UT 2O AHENZA LN TWNE, —o
13, MR D-ERZRDSE B RBER B BLL, F
UISTPRRE C DRI v VBRI I % 54 TIT 5 %
BOHTH 5. L OHEIEIN 8RS X OB
v WO 2@ OHENEL LN B,

flbd—2ix, +HEHEZEZLZDTIE 2L, FUPRIC
K03 5 IZIE D & 7 v % /K5 AN HE B & 9 THE L %
H:UX® BT, WEHSERTH 3,

o 2R ORENCILE T 2 W LBS ORAN 22
BRI, FTED L WS B L TINA ToBic sy
FisHnT A3 2 38R 7 ¢ KESOEBICEA L T
&, ZDNDHERTEESIBREBCHLL TN, 2
U TV AT« > WBEES AT 3 & TORBE %8

* kTR

BEL T & 8L & - THOBALBRS 2 5 »ic L k

YENIELTH A,

AT & 5 SREBR T3 LBtk OISR AE % BEREIC I
FITE 2 &V FIEM D 505, Sk & EEOHR &
DU [MESD 5 215N 5b. BED ST
i, BB —DORNU 1 HE & 5709 5 O TR
BTd B HRIEBIS: & U TR JAIDR 7 % K
M2HETE 2FEMBH 5. Ub L, BEORIE ~
RS EBAREFICHE T 2 e BEZA 0N 2D, COE
B CORRDRETH 5 EOHIRFEDHEIHER
FETDH DLWV JUIRRR HHRIC & - TeEsL, 1aiE
BERTNEMRERIEIC & I3LRTEE L 122,

ZUT, bbb BN 2 ZiEEER, Mt lEt
B, IRESFRIC X 2IRBARBIC SV TOZ R ERD
MR LU T, BT X 255EON BT %05
FEICT 2 EWTEIDD | 2 TEHAENT X BITIRD)
> THET 2 BOK S SHEWIRCELT 2
BRIt o0 TOER T2V, BT L - THET 5
WIS OR E EPRTU-—ETIH LS, S8
LIsEALR LT B T & OFALNDEE R L 5 X7z,

L4 OKBRTIX, FBOEBTHH L O/
S ST RO OEHT OV TOEE S 1775 -
2. 205 OFHREB L OVEBEIC OV THRN S,

2. EMEIHIUERL®
KBTI B SR (MEED), W IR

I RPAC 2 S8



58 (122 KE BEHE-BA

(D B LS () O3B TH S, h
5 DEPOEERNL Table 11c5kL, FESf Fig.
1T,

Table 1 Soil properties of sands used in these

tests
. Tokuya-
Sample name S?;g(glu T?;%‘:lra ma
sand
. . !
Specific gravity, Gs 2.633 | 2.635 | 2.654
50% Grain size, Dsg 0.82 0.23 0.13
(éﬁlformnty coefficient, 1.37 1.44 2.38
Maxi . .
emzz):mum void ratio, 0.89 1.06 1.01
Minimum void ratio,
€min 0.58 0.68 0.60
Angle of internal 36°(e= 42°(e= o
friction, ¢ 0.82) 0.85) ¥
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Fig. 1 Grain size distribution curves
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Table 2 Applied test condition conducted triaxial test

Applied test Shingu \ Tokuyama very
condition coarse sand fine sand
.- .. |
Initial confining 1.5kg/cm? w‘ 0.7, 1.0, 1.5kg/cm?
pressure B S ; e
. . |
Void ratio after 0.82 i 0.74
consolidation - P o
. \
Cyclic 0.5cps | 0.5cps
frequency |
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Fig. 3 Record of cyclic acceleration test
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Fig. 4 Peak deviator stresses required to cause initial liquefaction in dynamic triaxial test
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Fig. 5 Stress ratio ¢a/2 03 required to cause liquefaction
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Fig. 6 Comparison of stress ratio ¢4/ 203 required to cause liquefaction in two different

confining pressures,
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Fig. 8 Stress ratio tq/ov required to cause liquefaction in simple shear tests
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Fig. 9 Comparison of shear stress ta required to cause liquefaction on each sand at ¢v=0.5kg/cm?2
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Fig. 10 Relationship between seismic coefficient and time to cause liquefaction in two

accelerating methods
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