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MECHANICAL PROPERTIES OF CLAY UNDER
THE REPETITIOUS LOADS

By Sakuro MURAYAMA and Norio KURIHARA

Synopsis

Triaxial repetitious compression tests were performed on saturated remoulded clay
specimens under the undrain condition and changes in some mechanical properties due
to répetitious loading were investigated.

Furthermore, the influence of siress history on the shear strength was discussed.

Principal conclusions obtained from these tests are as follows;

(1) It may be supposed that, if clay specimens, whose water contents are eqial but
whose consolidation histories are different, are remoulded by applying repetitious loads,
the effective stresses in the specimens thus remoulded are almost equal.

(2) The shear strength and the strain which appear in the specimen at failure
become almost constant due to the repetitious loading irrespective of its history whether

it is normally consolidated or overconsolidated.
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Fig. 3 Relationship between tangential elastic modulus E: and repetitious
cycle n: (a) for test 3 (b) for test 4 .
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Fig. 4 Relationship between residual strain ¢z and repetitious cycle #:
(a) for test 2, (b) and (c) for test 3 and test 4
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Fig. 5 Residual pore-water pressures in the remoulded, unloaded
specimens after repetitious loading (Jur=residual pore-water
pressure, do=consolidaton pressure)

hit, ZORBTEEREPOFEINT T 0.Tkg/cm? TH B Z L EBRLTWD, LI5H
T, BYEBELRAMIC L » THRGKIIE D EZh, REHCIZE SBEDES W -—BoFERBIGESS &
Erxbhbd, LichioT, EOERND, TFakrngL<, EBREOCRHH42% KRB TR
DR LBAMIC L > THDIELBRELZT5 &, PIHoEBERECIEC, LT, BRI AWIE
DIFRLTHRWIRET, TXTELVWERIEIZ L X515 Wi ZENFHRIND, Z0EDEK
Hix, IOETF -2 HERE LA ETHD TP ER,

3—2 EBEOBHROEAMSN

Fig. 6 T HRRORKOBRBEOIENERERT. LD ED DAL, HRABLL-TAFYFRHRLA
5% BERETRT GR10OBERUNAD) Z A RE-TED, 61— DREWEZATIIRITHE UR
BERTEVZD, LA Le X i BEY S 2358 2 OKFBRIL, TXCHbOFECRUH
FHCHY, 2L{A—ORBTHD LV 25, Hbho—H8L, BVIELETRbRWRR 1D 6=0.7
kg/em? OLDERLTBD, hEiod Dl DB WE LD o, Fig. TEHRER 1, 20500 o=
0.7 kg/em? DI I~k X : i, My +KF~e X (2R T GR21onTik, BERORFOMSR

._.5._.



144

BEhb oMy 2 KEOHS ddu & e X 3 DWES e MU T D), #VIELEAEET 8- et Ok
DR OWERF OIS, My FKE~r X I fiffbNhORB 2 DL 0 LIERA—TH B, R 2 DI~
b X 3, BRSO TR TH Y, BRDELRANE, SHAGIEBEEO X S e BBRTAI L
FEHLLTWS, M7YrFKER, o—0y B—FECiR-7ct, HEF—F &Y, BEFRITOZELERITO
Thod, RE1DOLDIL, 01—y e LEBILHFTFT LML, du LFEBECHA L, L LB

(0,~-0s)/2 (kgremd)

HAHKIRFEREIZSB (R 4. 3)

1.5
1.0 _Test | (007 kg/end)
0.5
0O : ' :
N5 ) I5 20 25
(0,+0s)/2  (kgrend)
Fig. 6 Stress paths of the last loading
% o Test 2
)
= Test |
20f T B
T
-
5 | /'/
k|5 /,/ Oc of both tests = 0.7 k94f
or /7
i/
5
]
QS ] €,3€ (9
s o= 2 j\ 4 2 © ! 2 2
] ] T e
Test 2 Test |

Fig. 7 Relationship between stress o,— o3, excess pore-water pressure du and
strain ¢ (d4u=pore-water pressure increment, e =strain increment)
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(6y—03)r=principal stress difference at failure,
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Table 1 Test results (at failure)

. g w; wr (o,—03)r duy er
Test method kg/émz a/; % klg/crilz kg/cm? 9%
3.0 33.0 25.3 2.48 2.00 11.3
Test 1 1.3 33.2 24.9 2.47 0.24 9.6
0.7 33.1 25.6 2.09 ~0.16 7.8
0.44 32.3 25.2 1.74 —0.35 14.0
3.0 33.1 25.3 2.44 2.10 13.1
Test 2 1.2 33.8 25.5 2.34 0.28 16.0
0.7 33.1 25.2 2.36 ~0.20 13.7
0.44 32.9 24.9 2.29 —0.54 13.1
Test 2/ 3.0 \ — 1 25.3 ‘ 2.49 2.02 i 13.6
Test 3 ‘ 3.0 { 32.4 1 24.7 ‘ 2.27 ‘ 2.14 ‘ 11.2
Test 4 ‘ 3.0 ! — ‘ 24.1 ‘ 2.58 ‘ 1.92 \ 12.9

oc=consolidation pressure, w;=initial water content, wy=water content at failure,
dur=excess pore-water pressure at

failure, er=failure strain
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