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Experimental study on influence of stress paths

on deformation behavior of silt
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(School of Civil Engineering and Architecture, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In order to study the deformation behavior of silt under different stress paths, a series of
triaxial consolidated-drained tests were carried out on silt samples under different stress paths in
laboratory, probing into the influence of different stress paths on the deformation and plastic flow
direction of silt under K, consolidation state. The results show that in p-q stress space, the volume
strain features dilatancy under the stress paths of stress direction angle from 0° to 45°. In the stress
paths whose direction angles are greater than 45°, the volume strain exhibits dilatancy followed by

contraction, and the volume strain magnitude decreases with the increase of consolidation confining
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pressure; the plastic strain curve rotates clockwise as the stress direction angle increases; in the plastic
shear strain-plastic volume strain space, the plastic stress increment curve rotates counterclockwise as
the increment angle of stress path increases while the plastic flow angle increases. The results can
provide reference value for similar silt foundation engineering.

Keywords: silt; stress path; plastic flow direction; dilatancy; stress direction angle
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Fig.2 Compression-rebound test curve
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Table 1 Test scheme
é’)ﬁ% X/(o) Us/kpa Ko ?}Jﬁé‘ﬂ.‘l@r‘:tt €y
1 0 100 0.4 0.638
2 0 200 0.4 0. 664
3 0 300 0.4 0.712
4 45 100 0.4 0.742
5 45 200 0.4 0.635
6 45 300 0.4 0.613
7 72 100 0.4 0.623
8 72 200 0.4 0.715
9 72 300 0.4 0.612
10 90 100 0.4 0.633
11 90 200 0.4 0.633
12 90 300 0.4 0.677
13 108 100 0.4 0.682
14 108 200 0.4 0.732
15 108 300 0.4 0.643
16 120 100 0.4 0.623
17 120 200 0.4 0.632
18 120 300 0.4 0.731
19 180 100 0.4 0.657
20 180 200 0.4 0.711
21 180 300 0.4 0.631
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Fig. 4 Relationship curve of stress ratio and radial strain
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Fig. 5 Relationship curve of stress ratio and volume strain
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Fig. 6 Plastic strain curve under consolidation confining pressure of 100 kPa
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Fig.7 Plastic shear strain and plastic volume strain curve Fig. 8 Plastic shear strain and plastic volume strain curve
under consolidation confining pressure of 200 kPa under consolidation confining pressure of 300 kPa
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Table 2 Plastic flow angle y under different stress paths

o ¥/
X/
100 kPa 200 kPa 300 kPa
0 —134.6 —138.4 —140.5
45 —153.8 —155.6 —168.6
72 —27.6 —32.8 —13.6
90 12.8 7.8 6.9
108 13.5 8.6 7.3
120 24.6 10.3 8.1
180 32.0 27.1 47.1
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Fig.9 Polynomial fitting curve of plastic flow angle and stress direction angle
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