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The Influence of Stress Release due to Sampling
on the Undrained Strength of Anisotropically Consolidated Clay
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Hiroya UMEKI and Yoshinori TANIGUCHI
(Received September 30, 1989)

Abstract

In general, the shear strength of cohesive soils is greatly influenced by the stress
change to which they have been subjected before shear. Even if perfectly ” undisturbed ”
samples could be obtained without mechanical disturbances owing to the improvement of
sampling technique, they would inevitably be subjected to a change in stress condition on
removal from the ground, and the strength obtained might be more or less affected by
this change. The importance of the evaluation of this effect on the stress-strain-strength
behaviour of clays have been discussed for a long time. But the studies extracting the
influence of stress release on the unconfined compressive strength and the magnitude of
back pressure on the consolidated undrained triaxial compressive strength are extremely
limited.

The purpose of the present study is to investigate the influence of effective stress
change on the strength properties of normally consolidated clays by the tests simulating
the process from the in situ stress condition to the unconfined compression and triaxial
compression test condition.

Six series of test were conducted on a saturated remolded clay to simulate the shear
failure of soil mass in situ under undrained condition and to simulate routine unconfined
compression test, together with unconsolidated undrained and consolidated undrained
triaxial compression tests.

Experimental results indicate that

1) strength decrease due to the influence of stress release only is 6 to 7%, 2) strength
decrease in the routine unconfined compression and unconsolidated undrained compression
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test without the influence of swelling is about 209§, 3) routine consolidated undrained test
overestimates the rate of strength increase due to consolidation up to 35%, and 4) un-
drained shear strength almost equals to that of in situ which can be obtained by approx-

imating the effective stress condition in situ.
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4| 546 | 477 | 200 44| 346 | 346 0
olzi[se8 a7 (2001 | [28[7e0 [e00 ] o
4001 [16] 661 | 568 | 200 21] 500 | 500 0
32] 661 | 569 | 200 22| 600 | 600 | 0
5 17] 431 | 385 | 200 o[25] 546 | 546 | 200 |clu
«% | |o[719] 645 | 576 | 300 | ps || [23] 600 | 600 [ 200 -
‘?v 20| 704 | 623 | 300 26| 700 | 700 | 200
= 35| 546 | 477 | 200 52| 700 | 700 | 200
s ® (56651 [ m69 | 200 1" ]| [30] 760 [ 700 [ 300 o
200
, o
- P'=16. R
1 !

0 200 400 600 Gt Oy 800
(kPa)

15 ZEEOERKEO (0'1_0'3)~(0'1,+G'3,> BifR

10 i ia$ 3 E-11 OIS HEBREIC S HEh T %,

X-12 12 1S & CAU RBOEIGTE (a1-0s) HEMRBEEFELE o’ (CAU OB & IHEERR
DEREIST 012) TERLAL D LEOT 2% e DBEIRER LD 0T, CAURBICI T,
WMEFEERED ¢, 0 LR UEBEIEMEZ TCHEERELLEE T c/od DEINL 8 BREE
CIEE S TRD, PHEDTIETE 400kPa & LR CRISOMELBEAE—HKTS, %
7o, T OREORERBKE du LBHOT S ¢ OBRER LA D2 K-13 T, FHEDFISIHE
WHD du b hic kgL, B-14 oBIGHERR BTV S,

FEBERE AWK ELEE L 2 TORBERIZOVWTEIRNEFKRFD (6i—0) &
(o’ + o) DEARAER LIS OAK-156 T, BRIEN I X 5% AMEIALEIBROFEY I3 &
A EZTINT E R D,

5. % & &

FEROERERYENTHLUTOI S8R5,
D MG D208, BERTIR6~7%RBETHS (PSHE),
2) BEO—EDH 52 UU SEHRE CRBEKOEEN T BE 20UBEOEREETREL S

(UC & UU &E),

3 BEZEEETICREMEOSHEERE LT LELWIENTEFNBEE LSS, c/od %

BRBERE SBFHET S Liwins (CIUREBD,

4 BEEROILIEHIL Y » TRREMEBEIGIU L c/o 285 (CIU & CAU #50,
5) CUZHSHEBOEE, M) I v/l 3ME~OEBEIIIREALSER,

Ll bRz, HIESE LSS 4&ME L Lz iEoHE LEmA—HKLTED, i,
EROEBREDRBEORH Db Th R RBELRIC oW TOME T — 2 &£ THEH
AL e KIE B2 O ERHER & SHEAI—HL T 5,

SEOEBRERYERORBEB G IR TE 2B L, —2 UU ZE#HEBROEELSBS
NAIEBIERE B LW E TR LI c/od EEMBOENLHE ) ETEHNCHEREL
TELNS CURERD cu/o & DK WT, ME LSS, MEC 2 EBOMERESL 2 L2
bbb, FBENCHGAEREBEOFRNCI TS RERILETH 5,



11

D
2
3
Y
5
6
D

8
D
10
1D
12)
13)

14
15
16)
17

18)
19
200
2D
22)

EHEFEM L OMECRIET Y 7Y v 7O OB 47

Z £ X M

Skempton, A. W. and Sowa, V. A.: Geotechnique, Vol. 13 (1963), No. 4, p. 269-290.

Ladd, C. C. and Lambe, T. W: ASTM, STP 361 (1963), p. 342-371.

Noorany, I. and.Seed, H. B.: ASCE, Vol.91 (1965), SM2, p. 49-80.

BFTEIER | ERMA R ERTTERTHiE, Vol. 8 (1969), No.1, p.59-84.

BATHER | EERE BRI IEATHE, Vol.8 (1969), No. 3, p. 77-98.

ZHEAFZ, B %, BBE— | F6 E-ETENERESHEEE (197D, p. 133-136.

e 8% =SHEHF, FEUN, EAHL D DB TESIERE Y SR EER, 812 51972),
p. 23-28.

REREIS, BFEF 3, /NRIER | EREEEEMIRETE#E, Vol 11 (1972), No.4, p.83-104.
ZHHFZ, de % bl TS, #6885 (1973), p. 253-268.

PrEsEEE, JE ¥ 15 BB THEMRRESHEE (1980), p.429-432.

8 % SHEFZ, RESH 16 DB THEWERFSEESE (1981, p. 349-352.

AR F, FHEIRE : Soils and Foundations, Vol. 22 (1982), No. 4, p. 109-120.

KEHEE—, B BE /RS, BRA B 822 BLEITHEWMERESHEESE (1987, p. 377
-378.

shE B, RE B, TRERSRE 22 ELETTHIRRESHEE (1987), p.395-396.

Ladd, C. C. and Foott, R.: Proc. ASCE, Vol. 100 (1974), p. 763-786.

R oo 4+ & FEEE, Vol 31 (1983), No. 3, p.55-57.

Lowe, J. and Johnson, T. C.: Proc., Research Conference on Shear Strength of Cohesive
Soils, Boulder, Colorado, ASCE (1960), p. 819-836.

FRIFE—, H B ERESRIE, 915 (1963), p.1-7.

Brand, E. W.: Soils and Foundations, Vol. 15 (1975), No. 2, p.1-16.

SHHFZ, HEAA, THE £ LR¥ESE 40 EERENERSEESE (1988), p.12-13.
=HHFZ, THE B, BERX  ETHFSIEETTEMBESE, 298 1989, p.125-134.
KHEIERD, EEBSE | L RFRH 43 BIFEREMHEEABES (1988), p.530-531.



