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INFLUENCE OF STRAIN RATE ON UNDRAINED SHEAR
. CHARACTERISTICS OF OVERCONSOLIDATED COHESIVE SOIL

Makoto TokIDA and Takeshi KAMEI

In order to investigate the influence of strain rate on undrained shear characteristics
of overconsolidated cohesive soil, two types of triaxial compression tests (CIUC TEST
and CIRIUC TEST) were performed on remoulded cohesive soil under different strain
rate.

The observed effects of strain rate and overconsolidation histories are discussed by
a detailed look at effective stress path, strength and deformation characteristics.
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Table1 Index properties of soil sample
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Fig.2 Typical stress-axial strain curves in CIUC TEST and CIRIUC TEST
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Fig.3 Typical excess pore pressure-axial strain curves in CIUC TEST and CIRIUC TEST
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Fig.4 Typical effective stress paths in CIUC TEST and CIRIUC TEST
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Table2 Summary of triaxial compression test results
OCR ;-‘a N Cu Cu/O'c' (Ea) t Eso A,
(%/min) (kPa) (%) (kPa)
0.07 ©90.1 0.451 6.8 21400 0.757
1 0.7 98.3 0.492 7.5 24000 | 0.671
1.0 103.2 0.516 8.1 25200 0.628
0.07 74.5 0.745 - 7.2 12000 0.314
2 0.7 80.2 0.802 7.8 13000 0.243
1.0 84.3 0.843 8.3 13900 0.209
0.07 50.9 1.018 7.7 9600 0.108
4 0.7 52.9 1.058 8.4 10800 0.071
1.0 54.8 1.096 8.8 11300 0.057
0.07 34.3 1.372 8.4 7500 —0.114
8 0.7 36.0 1.441 8.7 8400 —0.129
1.0 36.9 1.475 9.1 8800 | —0.171

3—6 =EMRERER )

Fig.11 i3, BBRROMBERK AL OTAEE L OBREZRLTW5, KX b, RBEER
DOERERE Ad, OTAHEEOINC - BT 3EAETRLTED, 20z ki3,
O R E ORI > CERIFBRAEDORERENMET LTS Z LiERL TV b0 &
EZrxbhb, ¥, BEROBBERK AL, Fig 2Rkt X5k, 0O FAEECL LT
BEBLOMINCE > TETLTE Y, BEBHS 4 BB & 3T 0 I ELRL, -
BEZRLEN S DBESTRADHEHIEL T3, EEED X 5 A/, Nakase® Dk



110 BE T - IS

WTHEEIRTE D, 20z &id, BERLOEIMZE -» CEEMBKEDORERNMET
L, MEZELMN 8 s L HEREOBFEMBAKENEAEC D Z L 2R L TW5,
Table2 i}, SEEHLISHEES L OSHFEESEHEEEEA=0ERABRERY &
h¥ LDT 5B,

4. #% A

T, ¥ AKRO OTAFEE I BEERR OFEKE ARHEC RIETRELHD
T B, SR URERME LI LTS HESS X OSHERS S ZEEIok S #E
B M L 72,

T, AFMELDEbREEECERETIET 5.

1D OFHIEER0.07%/min 2251.0%/min i@ e iBEs 1465, FHEERS X
USBESIREE DB DO FEHEARR AWEH X128 B~15%BTBEHA L, ERAEITHISREAT
B LOHALMLote, ¥ie, SEEMRLLSHERERD X 51, O3 OMNESH
1458 & B/ S WIS A, O RS TREEAR AN S e ki8R, ERE
FREOREICBESREORE X b bbThiekE ok, LidloT, Lov AN
Ha T 5BE R, LONNEREL O FREEOEARKEY +ACERT I LEND
5L0LEZLRBD,

2) BHEEFOBMOTR, EHEES X CREEREOTIRE & b 032 E ORI
> TRELIRBHEALTRL, BEERFOMBEREK AMETT2EAYR L,

3)  OFLEE AR DM - ESECRIETREYRN LR, OFREER,
TEHERS X CSBEERE OME « SR L BB RIET C L2352 E 5 2
Ligote, Efo, OFREEENEGSHERERLER L BaE, HE - TRt L EAT
BT 5D D B = & 2 ERITR L.

2 F X M

D TEIF¥SE: LEFARE (52 @%ETR], 1979.

2) Skempton, A.W. and Bishop, A.W. : “Soils”, Chapter X of Building Materials, North
Holland Publ. Co., Amsterdam, pp. 417~482, 1954.

3) Taylor, D.W. : 9th Progress report on shear research to U.S. Water Engineers, MIT-Publ.,
1943. ’

4) Casagrande, A.W. and Shannon, W.L. : Stress-deformation and strength characteristics of
soils and soft rocks under transient loading, Harvard Soil Mechanics Series, No. 31, 1948.

5) Vaid, Y.P. and Campanella, R.G. : Time-dependent behavior of an undisturbed clay, The
University of British Columbia Soil Mechanics Series, No. 33, 1977.

6) FHE— « IWARE— « MRER  faflis Lo ARk 3G 2 ARKEOEE oW, K
ELMICHEE, No. 85, pp. 1~6, 1962.

7> Kimura, T. and Saitoh, K. : The influence of strain rate on pore pressures in consolidated
undrained triaxial tests on cohesive soils, Soils and Foundations, Vol. 23, No. 1, pp. 80~90,
1983.

8) Nakase, A. and Kamei, T. : Influence of strain rate on undrained shear characteristics of



1)

100

11

12)

13

14)

15)

16)

SBEEHEE-LOIFHAR AT RIZT OF S EEOLE 111

K,-consolidated cohesive soils, Soils and Foundations, Vol. 26, No. 1, pp. 85~95, 1986.
Richardson, A.W. and Whitman, R.V. : Effect of strain rate upon undrained shear resistance
of saturated remoulded fat clay, Geotechnique, Vol. 13, No. 4, pp. 310~324, 1963.
Robertson, P.K., Vaid, Y.P. and Campanella, R.G. : Strain rate behavior of ST. Jean
Vianney clay, The University of British Columbia Soil Mechanics Series, No. 34, 1978.
Kamei, T., Ogawa, S. and Tanaka, N. : The variation in undrained shear characteristics
during consolidation process, Soils and Foundations, Vol. 27, No. 3, pp. 91~98,1987.
Atkinson, J.H. and Bransby, P.L. : The mechanics of soils, McGraw-Hill Book, London,
1978.

Nakase, A. : The effect of overconsolidation on the undrained strength of clay, Report of
the Harbour and Research Institute, Vol. 7, No. 1, pp. 3~24, 1968.

Ladd, C.C. and Foott, R. : New design procedure for stability of soft clays, JGED, ASCE,
Vol. 100, No. GT7, pp. 763~786, 1974.

Kamei, T. and Nakase, A. : Undrained shear strength anisotropy of K,-overconsolidated
cohesive soils, Soils and Foundations, Vol. 29, No. 3, pp. 145~151, 1989.

hEFEHE « IVEESS - BEF % EER I OR8N L ow AMEE oL, EEE
I EMTITERTIRE, Vol 8, No. 4, pp. 103~143, 1969.



