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Effect of stress path on strength properties of Zhanjiang strong structured clay

KONG Ling-wei', ZANG Meng', GUOAi-guo’, TUO Yong-fei?
(1.State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics  Chinese Academy of Sciences, Wuhan, Hubei
430071, China; 2. Rail and Underground Engineering Branch, CCCC Second Highway Consultants Co., Ltd., Wuhan, Hubei 430056, China)

Abstract: To explore the strength properties of undisturbed sample and remolded sample of Zhanjiang strong structured clay under
different stress paths and its relevance to the soil structure, the stress path tests of such as conventional triaxial compression(CTC),
reduced triaxial compression(RTC) and conventional triaxial extension(CTE) under different consolidation conditions are carried out,
the mechanical behaviors as well as the strength properties of strong structured clay are analyzed. The results show that the shear
failure modes of Zhanjiang clay mainly include unitary type, double crossover shear zone and waist drum type; and the stress-strain
properties mainly include mild strain softening, intense strain softening, mild strain hardening and intense strain hardening. The
failure strain of all the samples under anisotropic consolidation is less than that of isotropic consolidation while the breaking strength
and initial elastic modulus are larger. The strength properties of clay under different stress paths are mainly reflected in the change of
effective cohesion before the structure yielded; undisturbed sample has a higher cohesion and lower frictional angle compared with
the remolded sample; but after structure yielded, the cohesion decreases and the frictional angle increases gradualy. The transition
from undisturbed sample to remolded sample is a growth and decline process of cohesion and friction inside the microstructure of
clay. Based on the results, it is pointed out that the strength indexes of strong structured clay before the structure yielding has a quite
strong dependence to the stress paths.
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Tablel Physical and mechanical averageindexesand grain size distribution of Zhanjiang clay
% (mm) 1%
AKNICM®)  wi% e W% WJ% I, (108 cmis) aJkPa o IkPa 0.05 0005 005 0002 0005 0.002
17.7 48.6 14 600 230 380 1.64 150 5 7 400 600 15 36 23 26
2
Table2 Stresspathstesting program
/kPa
1 (CTC) 200 300 400 500 600 700 800 o oy 0.055
2 (CTC) 200 400 600 900 1200 o oy 0.055
3 (RTO) 100 300 500 700 900 o oy 0.060
4 (CTE) 100 200 300 o oy 0.060
1 2 mm/min 3 4 kPa/min
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Photographs of soil sample'stypical failure mode
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Fig.2 Deviator stressand axial strain curvesof Zhanjiang clay in various stress paths
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Table3 Shear strength parametersof Zhanjiang clay in various stress paths
e /kPa 2l(2) ¢ /kPa 2 I(2) ¢ IkPa o I° ¢y IkPa 2 1)
1 92 6 37 10 98 9 41 15
10 16 10 16 28 20 28 20
) 170 3 65 13 170 3 1 16
69 15 69 15 75 16 75 16
89 9 0 17
121 15 121 15
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Fig.3 Strength envelope curves of Zhanjiang soft clay in various stress paths
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