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PREDICTION OF LIQUEFACTION STRENGTH BY
STATICAL TRIAXIAL COMPRESSION TESTS

Shoji OGawa, Takeshi KaAMEI, Makoto ToKIDA and Toshiro KASHIWABARA

Usually, liquefaction strength in a sandy deposit has been estimated by performing laboratory cyclic undrained
triaxial tests. By contrast, it has been widely known that static triaxial compression test are more convenient test
than cyclic triaxial tests. Accordingly, detailed information is still required concerning the relationship between
static strength and dynamic strength. In this paper, the comparison of strength characteristics resulting from

static and dynamic triaxial tests are shown.

It was found that in static triaxial compression test the shapes of strength curve in the planes of the cyclic stress
ratio and the logarithm of the number of cycles are similar to the test results from cyclic triaxial test. This
indicates the possibility of estimating liquefaction strength from static triaxial compression tests.
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Fig. 1 Grain size distribution curve of soil sample

SRR, B A E K 22T s,
100 kpa DEHBETCEHTEEX T -7, BAKRTHT
B&¥E %Y+ =»7L, B>0.96 TH5 - L xBENOHK
He L, EEERTH, 100kpad-~y 770y oy —
FHEXBIECL D ENEYRDL,

ek K =R EREF BB o, H8R M (Dr) 2% 35%, 50%,
65% 0 3B o HRAIT o T, DTFRIEEAR 0.3%/
min & F LB EHARTIT - 1o,

M EEE K= 0 E LR, HEEE L 5%

~T0%OHED 6 EEoRME 2T, LIHEE
{oa/600) % 0.20, 0.25, 0.30 © IR BFEL T,
DFLHEEN 0.3%/min O T RS ITRCT -7,
HRBR OB, HRO=ZEHR Y ELRBIETEY
Frl o tHESh TR LT, #9ELEHN
POTLEERCL - CHIET L2 AR S,

Fi, HRAEERL SHERMEE X COERL, B-4
D7 —Fr— PEZFRTERDTHD,

3. HHER

3.1 K =RERE%

L Bt @R s hER :

FHEk R AN OHWICHERR, B-5KmT L5
2, WRENHELCCHLHE, ANBECETICH
WREEHELEN (¢ (ofat20”)/3) DETHEL
{ih, 2C, M FROEENTHD, o 1%
BHROELITHSE,

— 98 —

conical hopper

sand stopper

center shaft

m

[t |

unjt:{mm)

Fig, 2 Pluviation apparatus (conical hopper)

Fig. 3 Pluviation apparatus {filter)
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Fig. 4 Experimental procedures in the present study
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Fig. 5 Typical effective stress paths
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Fig. 6 Effective stress path model
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Fig. 8 Axial strains during static cyclic loading
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Fig. 9 Pore-water pressure devélopments during
static cyclic loading

E{toTuv5b,

—H, EBHEEEY T A —F — i L& & OENE
B (Do) :giiER{bEE (N oFFEE, E-11o
I st b, BEOSEEEAK =dhiR 0 R L EBR DT
THREZIRTVWS AW, EDRENKEVGEYR
UEHERCRRELETS L 2OEMNBER LR
th, Thibb, HAEENRLULBIE, IGHEREN
KEGERIERMIRBLE LT EE LD,

4. KheH (Ue) #AVEERLETME

4.1 pERERAEE (N oFR
FEHEK =EEMRBR Y AT, BRFERKSEHEY

— 30 —

L AR RS -3

0.4 i |
0.3 o Se~a
.8 \0\-.._‘_:\\:‘:‘-..:‘__1‘._:‘:;—\‘
>0z o A
3
O Dred0 %
011 » breso 2
& Dress 1
0
1 5 W0 50 100 200

NL  (Mumber of Cycles)

Fig. 10 Relationship between stress ratio (ga/6"s}
and number of cycles
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Fig. 11 Relationship between relative density and
number of cycles
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Fig. 13 Comparison of computed and observed values
of number of ¢ycles
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Fig. 17 Comparison of liquefaction strengths
resulting from cyclic and static
triaxial tests
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