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Behaviors of deformation and strength of intact

soft clay under rotation of principal stress axes

LIU Yan-hua, XIE Yong-li
(School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: The hollow cylinder apparatus (HCA) was used to study the deformation behavior and
strength characteristics of soft clay under rotation of principal stress axes. A series of undrained
shear tests were carried out on saturated soft clay under isotropic consolidation mode. The focus
was on the effect of rotational angle of principal stress axes on stress — strain behavior and
strength characteristics of soft clay under different coefficients of intermediate principal stress.
During the shear tests, the average stress value remained unchanged along with the rotational an-
gle of principal stress axes and the coefficient of intermediate principal stress, while the deviator
stress was increased. The results show that the stress — strain behavior and undrained strength
characteristics of natural soft clay are different obviously with different rotational angles of princi-
pal stress axes. The curve of undrained shear strength appears scoop style with the increase of ro-
tational angle of principal stress axes under isotropic consolidation mode with 6=0. 5. The undr-
ained shear strength decreases with the increase of rotational angle of principal stress axes with b

=0 and b=1. 2 tabs, 5 figs, 17 refs.
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Tab.1 Physical indices of undisturbed soft clay

RIREKE w/ %

WERR oL/ V0 | BBRR wwp/ 0 B PESE AL TofRPESE L L] LR Gs

?ngﬁl.'t €o ﬁég[ﬁlﬁ ﬁ?*JJ:%I&)’J?:%’éZ K,

52.7 45.5 23.6 21.9 1.33

2.75 1.413 1.0 0.6

2 AEAR

Kb 9 R B AT B S ) i R % T
G T IV A R A B o Sk B kR A A
Ko R S AL RO L R 2 0 T A R 4 i
I A B X 6 T 485 K B 0 2 0 9 R R S
15T —Z ORI b A 6 (5 F I AR HEK 57 U5
O Y it R R RN R R BB b
Ty FA I 6 RS FURIR Y ) g BT A IR 5
R FH O - 2945 % [ 45 B I py 9150 kPa, Bk

W T R WK 2, WG Symes 25 WP £
O B AT 0 4t v s R AT R R IR R S N T AR B
YA AEE L BRI, A A UL B R S Y ) B AR L T
PORE Ty )Y S N A TR 7S K T (O DDA R TN
A ERES EROMEB NANE o 5 p. Z IR 2 74
B S T VA DAY 9 7 N R o F I 7 11U 7 < ]
AP UCFE A0 A K v T3 B AR 1 A R
SHNERMWAE po/p AT 0.9~1.2 ZE, HHA
5% 76 0 78 0 2% 0 B 42 i 5 AR b, ok T T P Ak
s 22 25 K BR A X3

x2 ZOEHESHKEABAERE
Tab.2 Test program for undrained shear of HCA
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Fig.3 Curve of shear strength for soft clay with 6=0.5
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