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Experiment on triaxial shear strength of soft soil in Poyang Lake area
WAN Sheng' s GAN Jianjun? , LI Jianhua'

(1. Jiangxi Provincial Provicial Water Conservancy Planning and Designing Institute , ] iangzxi Hydraulic Structure
Engineering Technology Research Center , Nanchang 330029 ,China; 2. National-Local Joint Engineering
Laboratory of Water Engineering Safety and E f ficient Utilization of Resources in Poyang Lake
Watershed , Nanchang Institute of Technology , Nanchang 330099 ,China)

Abstract: In order to study the mechanical properties and failure laws of lacustrine soft soil under complex stress conditions, con-
stant loading rate (0. 01 mm/min) GDS triaxial shear tests were carried out for typical soft soil in Poyang lake area at four ma-
trix suctions (0,50,100 and 200 kPa) and three net confining pressures (100,200 and 300 kPa). Triaxial shear stress and strain
curves of lacustrine soft soil, the relationship between matrix suction and deviatoric stress,and the relationship between confi-
ning pressure and deviatoric stress were obtained. The shear strength of Poyang lake soft soil under different matrix suction and
confining pressure was analyzed based on Fredlund's two-stress variable strength theory of unsaturated soil. The results showed
that; under the same matrix suction condition, the shear strength increased rapidly with the strain when the unsaturated

strength of Poyang lake soft soil was in the low strain range (<C8%) . but the strength growth slowdown in the high strain
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range, under the same confining pressure condition, the intensity was positively related with to the suction basic linear rela-

tionship, and the related matrix suction angle was 6. 6° which was within the low suction range; under the condition of four

kinds of matrix suction, the scope of its internal friction angle was a range from 21. 8° to 26. 2°. The total cohesive force

range was 16. 7~44. 4 kPa. Combined with the strength theory of the double stress variable, the strength theory formula of

lacustrine soil in the Poyang lake area was proposed.

Key words: soft clay; Poyang lake area;triaxial shear test;strength; GDS test
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Tab. 1 Engineering geological stratification of

typical soil layers in Poyang Lake area
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Fig. 1 Relationship curve between main physical property indexes and depth of typical soft soil in the study area

M1 AT PUE X WS e Te FI T 2
IR BE A MR AR LN AE AL HA 25 0] A8 S 1 ]
FAH SRR Bl 1 5 4 52 % 9 BN D s F0 2
PRI DR 0 5 R I P 251 5 SR S TR R L A
FHRURE AR A i ) AR 46 F0 58 B2 BEOE L 5 B 5k
B 3 DR /I B A L P 7 3 A T FR A 5 W AR A
AR ST .

2 srEERSREIEIT

AEXHES PRI X 130 B LB 5 B s ge it
GIHIT » AJAS /0 P XA 1) B K I 7E 40. 16 %0 At
FEILERA b & B N s U O s G o 5
JEFT w, FIGAAUBRIKIE ST w, Z [A) ] REAEAE—E 22
B RIS T v, —w,, » B W] LA 00 22 8] 1 5 550
I AN R RO B s ) R T R X R
MR L BT 5 5 B FE S v LR A Fredlund (1978)
2 AR U A R B B R A

r=c +G—u)tan(¢) + (u,—u,tan(¢") (1)

KD H o FAREAI BT IR ALRES T
WA SRR T15 ¢ I HRUIR S T 10 A 550N BE 8 A
(o—u) W 3¢ W IIAHSE A .

TEMIE: KD HET o 5 (o—
)\, — ) I AE SEHE 33X 6 2 8500] A1) T 3 8 AN [
TR 7 4 A R i = e | B e o AR
. ¢ H—BA RN c—u) 5P IR <
ZIE A SE FR 2k 0 2k B R BIR tan 5 AT
R @ fH s MR (u, —u,) 5 o R
4L IR EIZ TR RER tan o o ARSCIRAE I T 5
HEAT AR BH I8 DX M AR R FE T GDS =l ik
A4 PR [E] BT ) R B =Rl YR
2.1 I EAHF

FEBHWI K AL F IR HELE 130 A4k fL rp R AT I
F R ORI A IR BT AR R
T AR R 32 B B AR HE B R A 1 AT
IR B B -1 H)Z LA rh 3R TF R 4 2E
F e A R R WK 2.

®2 HREMEHRIER

Tab. 2 Physical property index of soft soil
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Tab. 3 Test plan of the soft soil
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Fig. 2 Curve of shear stress and deformation when the matric suction was constant
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Fig. 4 The molar coulomb envelope diagram of different matrix suction
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