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Analysis of mechanical characteristics of soft soil
under different stress paths

. . . .2
ZENG Ling-ling’, CHEN Xiao-ping
(1. Institute of Geotechnical Engineering, Southeast University, Nanjing 210096, China;
2. Department of Mechanics and Civil Engineering, Jinan University, Guangzhou 510632, China)

Abstract: Based on a series of consolidated-undrained stress path tests, the mechanical characteristics of soft soil from Guangzhou
Nansha under different consolidation conditions are systematically studied. The effect of initial consolidation on stress paths
dependence of soft clay is analyzed; the characteristics of stress-axial strain relation and pore water pressure distribution under
different stress paths are compared; and the connection of pore pressure and soil deformation state is discussed; the lateral unloading
will induce shear dilatation of clay soil because of shearing stress increased and volume stress decreased. The test results also show
that the effective stress paths under consolidated undrained shear is main related to initial consolidation; as a result the effective stress
paths is only one under the same consolidated state. In addition, shear controlled mode of test has evident effect on the effective stress
paths, but little influence on soil shear resistance.

Key words: stress path; soft soil; laboratory test; mechanical characteristics

Nagaraj (1981 4F) Bl| Cheng (1990 4£) Bl i+t

L5l 5 (1989 4F) W, L TIREG R T — LUy

H Lambe (1967 ) $#2H N ) e LIk,
1 A3 M v 2 FE N B AR P )] T — A A
WS, ONSZERR PSR TR, R R
W% WA AT AT IRF R T B & A
R, FUHIREG N 5 2 S rh T &M FE R G R
- (Lade 1 Duncan, 1976 45) M, X% iR 1E B «
W0 Y - AR RS 55 ) A4 0% . E— 2D IRt
FEA R TN ) 4 42 6 b - A R RS R (g S i,

Wk HI: 2007-11-20

L8 BRI Z2 N ) AR AT . 3T 20 4K, Bl
HHAE VI ARSI N H B, —Le22 27
J& T A N ) ARG R AT B SRR I T
ERZEK (1995 4F) B iy (2002 45) 210,
AT HAPUHIE St SUE R,

85I IR R VA i I = v S i = I SO P
R ) PRI AR E LU B AR, DAY
PR B8 7 (PRSI 5 TG 18 2 H 3 A2 o A

FEETH: T REAKRFBHEIRITE (No. 2003-13); [ ARERHEIFRIINH (No. 2006837201003 ); b4 R8E 74 -+ TR 50 SE 50 =5 80O 40 H

(No. T110503),

BAEE TS R, A 1983 R, MLORSUE, TEENGHIRCE R BN RO A B AL A BEE ST . E-mail: linglz413@126.com
WIRMEE: BRI, 2o, 1957 R4, WL, #Bu%, WA, FENFLI2EEeA S RWETAE . E-mail: chenxp@jnu.edu.cn



55

WA LR B B ) P B 1265

FHbto HITEENR, B TRESZERM T SRAHRE AL
BEIGTERT, BN B AR TN E
(I RCER s SR FH B =3l ) B AR T L R AR 1)
D12 IR S B AT X LG (Callisto L, 1998
) Ul SR T g v BT B D)l Rt
AN SR 1N 7 4% 14— Al 5 (Malanraki V,
2001 4F) Bl SR E = HRIGFIUAS R N ) 4% R
FRARMEFG 110 S35 (Callisto L, 2002 4) P,
IR B8 - AE AR RN 445 R R 1 S (ot
2, 2002 4E) MO SR H = il R 45 1 00 A L
PN AR R I TN N ) A2 AR AR TR
FIBIRERE R, 2006 4F) & H4k, @Ay
A AE T AR R RIS, AU R Ny
4245 HT7 (Charles, 1999 4F) U2 b g% | 1
BEIFSY CAEM, 1996 4£) Pl FRBFIT M
R L 7R T N 7 e 42 0 B 7 2 v 1 5
M, AH TR AT B DR A, I 22
PES AN PR NP RS s S5
(2% B VA — AT R I HESE , T LLBILAT BT 90 B SR
— AR R IR 54, T AT B R X
PERF ST AR, BRI ) B AR 5 R IR

AR TAEZAY.

ASSORRAE I 7 A BT T IRAT | P R 0 KR
BETT R TG R, LEHL I It i i (KIE R - o
X5, SR AR A=A N T - AR i 3=
O GDS Yy AR — SISO AZ X Sk R BEAT T
AN [ G5 25 A RN TR 7 A7 R — Al ] 45 AN HEK
BRI, BRTT T GRS TN g AR R AL TR
Rtk SmPERF AR PR s, A 1
JERIOAR R, EE R AL 5 5 IE R IR [ 4
IRZSANNE g #A2 S I AS KRR, Dy TR ] e it
Wi o

2 W HE

2.1 AFEHI&

WEEE AR T 4~16 m K 1 )2, HERT =4
P IR AR 2, /Db DS A%
AT RS 7 I HR S, RS LR AT Y
DR, B R RS A e LA
KRB, I AR E . 5Ok
T RERI RS TRIF SN LA 1R 25 0L 3 2 B AR A L
* 1,

1 RRERIE S RS

Table 1 Physical and mechanical property of samples
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2.70 40.44 1727 2412 077
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Fig.1 p-q space of stress paths
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Table 2  Stress paths testing program

fif 45 b i BN AR
T B [# 45 1 J) 28485/ kPa — < po— U
p=(0,+20,)/3 g=0,-0,

I AR ) CUqo 100 0 AR 4 K =1.000 o, N, o, #K As = 0.06 mm/min

I AR ] CUy0 200 0 AR 4 K =1.000 o, N, o, #IK As = 0.06 mm/min

I AR ] CUsgo 300 0 AR 4 K =1.000 o, N, o, #IK As = 0.06 mm/min

I AR ] CUyg0 400 0 AR 4 K =1.000 o, N, o, Bk As = 0.06 mm/min
MAEHIS 14 DEP . 100 0 SIS 4E K =1.000 o, Wb, o, A& Ag = 0.2 kPa/min
MAEHIS 14 DEP sy 150 0 SIS ZE K =1.000 o, Wb, o, A& Ag = 0.2 kPa/min
MAEHIE 14 INPis. 150 0 SIS 4 K =1.000 o, N, o WK Ag = 0.2 kPa/min
MAEHIE 14 KCPisoy 150 0 SIS ZE K =1.000 o, Wb, o) HK Ag = 0.2 kPa/min
MAEHIS 14 DEP s 150 0 SIS ZE K =1.000 o, Wb, o A& Ag = 0.2 kPa/min
MAEHIE 14 INPag. 200 0 SIS 4 K =1.000 o, N8, o, HIK Ag = 0.2 kPa/min
MAEHIE 14 KCPayo 200 0 SIS ZE K =1.000 o, Wb, o HK Ag = 0.2 kPa/min
MAEHIS 14 DEPago. 200 0 SIS ZE K =1.000 o, Wb, o, A& Ag = 0.2 kPa/min
MAEHIE 14 NP 300 0 SIS ZE K =1.000 o, N8, o, WK Ag = 0.2 kPa/min
MAEHIS 14 DEPsg. 300 0 SIS 4 K =1.000 o, Wb, o, A& Ag = 0.2 kPa/min
MEAEHI 14 INPagou 400 0 SIS 4 K =1.000 o, N8, o, HIK Ag = 0.2 kPa/min
MAEHE 24 INPisoa 150 75 i s K =0.625 o, N8, o WK Ag = 0.2 kPa/min
MAEHE 24 KCPisa 150 75 i s K =0.625 o, Wb, o HK Ag = 0.2 kPa/min
MAEHIS 24 DEPsoa 150 75 i s K =0.625 o, Wb, o, A& Ag = 0.2 kPa/min
MAEHFE 24 NPy 200 75 i s K =0.700 o, N8, o, WK Ag = 0.2 kPa/min
MAEHE 24 KCPyoo 200 75 i s K =0.700 o, Wb, o) HK Ag = 0.2 kPa/min
NAEHIE 240 DEPaa 200 75 i & K =0.700 o, Wb, o, A Ag = 0.2 kPa/min

VI : INP(increase pressure) 3 p By 1] 12, KCP(keep constant pressure) 4 %5 p B 1] i# 1%, DEP(decrease pressure) 4 i p B§ V12, K =0,/0, -
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Fig.2 Stress-strain curves under different stress paths
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Fig.3 Pore pressure-strain curves under different stress paths
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Table 3 Pore pressure coefficients under different stress paths while samples destroyed

W p ie % p it Wp 42
INP50.1 INP300-1 INPiso,  INPygo,  KCPisp;  KCPao.i  KCPiso2  KCPao2  DEPjso DEP300.1 DEP 50 DEP;g02
0.53 0.59 0.35 0.55 0.26 0.36 0.21 0.18 -0.31 -0.25 -0.09 -0.04
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Fig.4 Effective stress paths under different total stress paths
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Fig.5 Effective stress paths and strength envelope line of isotropically consolidated-undrained shear paths
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