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Abstract This paper examines the expansive soil shear strength improved with weathered sand by indoor direct
shear test. It studies the modified expansive soil shear strength parameters and the the relationship of the normal
stress ¢ and the shear stress T under different vertical loads, different sand proportions and different moisture con-
tents. The two key factors that affect the direct shear test results is the vertical load and shear rate test. Existing
norms of the shear rate is clearly defined, but the vertical load only a recommended value. The expansive soils were
mixed with 10% , 20% , 30% , 40% , 50% of the weathered sand, respectively and matched with 6% , 8% ,
10% , 12% , 14% water contents. They were loaded under the level 1(12. 5 ~50kPa) ,level II (62.5 ~100kPa) ,
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or level Il (100 ~400kPa) of vertical loads for the shear test. The test results give the following findings. Vertical

load has a high impact on the improved expansive soil shear strength parameters. When the vertical load is re-

duced, the angle of the soil internal friction gradually increases but its cohesion gradually decreases. At all the lev-

els under the vertical load and the moisture content in the same condition, the cohesive force gradually decreases

with the increase of the mixed sand ratio, and the angle of internal friction initially increases and then decreases. In

the same sand proportion, the cohesive force and angle of internal friction first increase and then decrease as the

moisture content increases. The research results provide a test basis for using weathered sand to improve expansive

soil for highway roadbed filler.
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Table 1 Basic property indexs of expansive soil
R & R ORI/ mm) M W B
wRa g e WRE e oo, HRE

2-0.075 0.075~0.005 <0.005 /(%) /(%) /(%) 1,

26. 58 56.28 17. 14 43 70.53 24.09 46.44
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Table 2 Basic physical property indexes of weathered sand

R F i (AR /mm) R BRI
HURZL bRl gekigl RS xR KR
2-0.5 0.5~0.25 0.25~0.075 &% cC, ¢, o/ (%)

1.5 21.4 67. 1 2.8 0.8  13.64
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Table 3  Compaction test results of different

sand proportion of expansive soil

+E B FEGKR 0, BKTEE pin
% /(%) /(%) /grem™

1* 0 12. 82 1. 899

2# 10 12. 49 1.913

3* 20 12.26 1.965

4* 30 12. 05 1.947

5% 40 11.49 1.931

6* 50 11.07 1.918
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Table 4 Internal friction angle of weathered sand modified

expansive soil under the I level load(12.5 ~50kPa)

ok
BWI

6% 8% 10% 12% 14%
0 26. 68 27.89 27.38 24.38  20.59
10 28.02 29.57 29.22 25.35  21.94
20 31.43 33.54 30. 45 29.64  25.78
30 33.28 37.32 35.26 31.8 27.34
40 30.95 32.89 34.64 29.89  25.11
50 28.44 30. 18 31.26 28.01  24.22
MEL R i BE vl AR Y

(1) A~ [ 36y B0 2 R 2 i = Y PN R 452 4
AW, FBE IS AR R I, B
6 IF P9 T LT B/, AR I P EE A O IR
PR R AR Bl 5 K BN A A 11 5 2 P, - AR 40 BT 56

Table 5 Internal friction angle of weathered sand modified

expansive soil under the II level load(62.5 ~ 100kPa)

Bk
B

6% 8% 10% 12% 14%
0 23.56 25.34 24.02 22.31 17.01
10 25.32 26. 84 25.88 23.78  17.89
20 28.22 29.66 29. 14 27.43  21.88
30 29. 45 32.84 32.2 28.54  23.75
40 27.51 31.32 31.46 26.76  21.48
50 25.13 27.65 29.03 25.43  20.34
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Table 6 Internal friction angle of weathered sand modified

expansive soil under the III level load (100 ~400kPa)

EkE
B
6% 8% 10% 12% 14%
0 21.67 23.58 22.25 19.47  11.75
10 23.16 25.25 24. 06 20.58  13.24
20 26. 12 28.56 27.03 24.68  18.26
30 27. 68 31.53 29.45 26.84  20.22
40 25.89 28.02 28. 84 25.01 19.28
50 23.81 25.08 26.22 23.48 1737
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Table 7 Cohesive force of weathered sand modified expansive

soil under the I level load(12.5 ~50kPa)

ok
B
6% 8% 10% 12% 14%
0 64. 15 74.13 88. 56 97.25  86.11
10 53.26 66.33 78.34 85.46  74.32
20 48.65 58.21 70. 65 74.86  62.34
30 42.01 53.35 61.37 74.77  58.26
40 37.99 47.62 59.59 66.21  56.04
50 17.56 23.06 32.18 3536 25.95
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Table 8 Cohesive force of weathered sand modified expansive

soil under the II level load(62.5 ~100kPa)

ok
B
6% 8% 10% 12% 14%
0 74.88 87.52 97.35 105.94  95.86
10 66. 55 79.82 88.24 95.65  85.42
20 59.96 72.95 78.49 83.41  74.85
30 54.38 67.52 73.22 80.55  68.49
40 49.25 60.75 66. 48 75.61  65.18
50 27.00 32.67 38.62 44.94 34,05
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Table 9 Cohesive force of weathered sand modified expansive

soil under the III level load (100 ~400kPa)

ok
B
6% 8% 10% 12% 14%
0 80. 45 92.33 104.37 112,05  100.32
10 70. 67 81.78 93.83 100.62  88.46
20 64.95 73.25 85.47 90.35  79.36
30 58.36 69. 11 82.22 88.99  73.68
40 54.44 62.56 73.57 80.64  69.49
50 32.68 38.55 45.84 50.24  38.92
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Fig. 1 The o—7 graph of undisturbed soil
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Fig. 2 The -7 graph of improved soil mixed

with 10 percent weathered sand
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Fig. 5 The o—7 graph of improved soil mixed

with 40 percent weathered sand
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