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Triaxial test study on the permeability of soil under complex stress state
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Abstract; To study soil permeability of soil element within the high earth-rock dam under complex stress state,
medium-sized triaxial tests are carried out on the medium-sized triaxial apparatus for three kinds of soils with
different gradations from the same material site, which incorporates five levels of confining pressure (100 kPa
400 kPa 800 kPa 1200 kPa and 2000 kPa) , with each being consisted of four stress levels (0.0.2.0.4 and 0.8).
The permeability coefficient of soil sample is determined by using constant-head test method when the sample
deformation is basically stable in the initial stress state. The test results show that, the coefficient of permeability is
largely influenced by soil grading. Under the same stress state condition, the coefficient of permeability appears to
decrease with the increase of silt and clay contents. Moreover, this coefficient of permeability is gradually reduced
by the increased confining pressure and stress level, the effects of confining pressures on the coefficient are
remarkably intensified by a lower contents of silt and clay and higher content of soil with large particle. For soil
samples with different gradations and the same compactness, the effects of stress levels on the coefficient of
permeability are basically the same. Based on the analysis results of the coefficient of permeability varying with the
confining pressures and the stress levels, an empirical formula is finally established to describe the the permeability
coefficient of soil under complex stress state.

Key words: complex stress state; triaxial permeability test; medium-sized triaxial apparatus; coefficient of
permeability ; confining pressure ; stress level ; particle gradation; constant head
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Table 1 Soil gradations in the test
INT BB AR ORLTT e 34 %

RS
20 mm 10 mm 5 mm 2 mm 1 mm 0.5 mm 0. 25 mm 0. 075 mm 0. 005 mm
100.0 97.9 95.0 94. 4 93.4 91.5 85.6 68. 6 27.0
100.0 96.3 92.5 91.8 89.8 86.2 78.5 60. 8 22.0
100. 0 95.7 87.8 86.6 83.9 79.6 72.9 51.4 15.0

N E =g BRI BRI AR TUE I IRAS P T EAR 101 mm 59 A 5 = [ 45 HE K BT D005, 59 1)
A ARG 0. 01 9% Hlr 1) W AZ AR IR0 25 R BAS B A 5R BE R AR L3R 2, S0 =l 11 45 HE /K BT D715
2 LN Wt BN S SRPRNEN /S VA SRS 2 Wi P T I NS A /51 N 1 V9B NI A A D IR HE S S
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Table 2 Major physical and mechanical indexes of the soil
TR KR iy 210 . " TR R bR
R AR Ek?*ﬁl - B T 1/ —
WEOEE e mWye ikt T f*)/ Wik e (geom™) APa /(%)
1 2.69 33.4 12.7 20.7 1.96 11.2 1.92 51,0 23.1
2 2.69 31.0 15.6 15.4 1.97 10.8 1.93 66.3 24.3
3 2.69 27.0 14.0 13.0 2.01 9.6 1.97 75.0 25.8
4000 — =100 kPa ——0=400kPa —— 03=800 kPa 50 [ ——0=100kPa ——0=400kPa —— 0:=800 kPa
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Fig.3 Axial stress loading curve of triaxial seepage test
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Table 3 Results of triaxial seepage test

BBERE/(108em - s71) 13
[l H</kPa N 77K
A1 IR 2 IFE 3 IR 1 R 2 I3
0 7.18 11. 10 15. 84 1 1 1
0.2 3.55 6.08 10. 08 0.49 0.55 0. 64
100 0.4 1. 89 3.47 5.84 0.26 0.31 0.37
0.8 0.85 2.29 3.69 0.12 0.21 0.23
0 4.95 6. 65 9.99 1 1 1
400 0.2 2.38 2.04 3.92 0.48 0.31 0.39
0.4 0.94 1. 16 2.14 0.19 0.17 0.21
0.8 0.63 0.80 1.21 0.13 0.12 0.12
0 3.41 4.50 8.54 1 1 1
0.2 1. 14 2.01 3.80 0.33 0.45 0.44
800 0.4 0. 66 1.36 2.47 0.19 0.30 0.29
0.8 0.50 0.91 1.35 0.15 0.20 0.16
0 1.63 3.07 6.28 1 1 1
0.2 0. 69 1.09 2.79 0.42 0.36 0.44
1200 0.4 0. 46 0.70 1.58 0.28 0.23 0.25
0.8 0.31 0.52 0. 88 0.19 0.17 0. 14
0 1.33 2.00 4. 69 1 1 1
0.2 0.55 0.72 2.26 0. 41 0.36 0.48
2000 0.4 0.31 0.37 1.07 0.23 0.19 0.23
0.8 0.22 0.28 0.61 0.17 0.14 0.13
Wié=ky/k, k, R EESRAE TR IR 0 RHARE 28 R, by R T R I7KPA R 0 I i5 3 R R
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Fig.5 Coefficients of soil permeability
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Fig.7 Comparison of calculated and
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