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Effect of initial moisture content and improved material amount on shear strength of expansive soil//YANG Jun'?,
TONG Lei'?, ZHANG Guodong'*, TANG Yunwei’ , CHEN Hongping® (1. Hubei Province Collaborative Innovation Center of
Geological Hazards and Ecological Environment in Three Groges Area, China Three Gorges University, Yichang 443002,
China; 2. Civil and Architectural Institute, China Three Gorges University, Yichang 443002, China; 3. Yichang Transport
Bureau, Yichang 443002, China; 4. Yichang Highway Administration, Yichang 443002, China)

Abstract: To investigate the effect of initial moisture content and improved material amount on shear strength of expansive
soil, indoor direct shear test have been done for improved expansive soil respectively mixed with cement, lime, fly ash, and
weathered sand, with different improved materials amounts and different initial moisture contents. Tests results show that,
soil mixed with cement, lime and fly ash can significantly improve the expansive soil cohesion, with cement having the best
improvement effect, followed by lime and fly ash, while soil mixed with weathered sand causes a decline in soil cohesion;
soil mixed with cement, lime, fly ash and weathered sand could improve the internal friction angle of expansive soil, and
soil mixed with cement improves the internal friction angle most obviously, followed by weathered sand. All the above four
materials can be regarded as modified materials for expansive soil, and the effects of different initial moisture contents on
shear strength and internal friction angle of improved expansive soil are very significant.
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Bi/%  w=8% w=10% w=12% w=14% w=16%
0 21.67 23.58 22.25 19. 47 11.75
3 25.39 25. 46 27.11 26. 89 26. 05
4 26.35 27.43 30. 84 31.20 30. 12
5 30. 54 30. 64 33.88 34.33 32.14
6 29.83 30.13 33.58 34.12 33.62
7 28.61 29.08 31.61 31.89 31.78
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VP % 71/kPa
Bi/%  w=8% w=10% w=12% w=14% w=16%
0 80. 45 92.33 104. 37 112.05  100.32
3 98. 64 143.58 182.64  180.34  170.31
4 160. 48 192. 61 228.92  242.61  220.28
5 192.35  218.92 265.16  274.94  245.76
6 188.46  216.49 280.28  292.57  270.15
7 178.19  209.64 268.33  285.19  264.81
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BE/ % w=8% w=10% w=12% w=14% w=16%
0 21.67 23.58 22.25 19. 47 11.75
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4 28. 15 29. 47 30. 84 28.89 28. 11
5 32.46 32.98 34.34 35.43 35.01
6 34.15 35.20 36.03 36.98 36.21
7 35.33 36.25 37.13 37.83 36. 84
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Bi/%  w=8% w=10% w=12% w=14% w=16%
0 80. 45 92.33 104. 37 112.05  100.32
3 110.32 150. 18 203.34  220.16  201.84
4 170.34  210.34 261.44  278.46  258.91
5 221.19  275.61 310.46  352.19  312.16
6 242.55 308. 52 325.81 374.83  316.88
7 268.49  318.94 342.15 386.55  314.43
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12 26.33 27.78 27.93 27.25 25.75
14 26. 74 29.00 29. 61 28.23 26.70
16 25.02 26.47 28.43 29.02 26.94
18 24.13 24.99 27.55 28.50 26.37
20 24.70 25.48 28.32 29. 68 26. 48

ANFERIG & KDL BRI KB T o B
Ik ERFR IR 6 in, M6 AILMEH . DB
AR Z 5 WM 65 138 B i O (E2 G K
JERUIE, ¥ BEIKB RN 20% WG 5 KFE R
14% B, Z5 3R S8 KR 152. 48 kPa, B FR - 1 fe k
BRI 36.08% . QFEAARPILG T KET, bifi
EIRIB RGN, BER 1B G R (R REH
JERNS , 12 RO Ry B i A PR, R BUK R
I T 7 A K A A /b | R T G 48 i ik = TR 1) fig
Frts s, ok AR AL R B AN S YIRS, PRI 1T i 2 A A
IR BRI K B . 7 AH Rk 4 K
BT, A VIR S /KRG, 2558 T SeHE K5 Ik

N TR — G I D TR R FR T B ) R K
G KA SIS, A B B e - 1 22+
Wi R Z5VE 308, SR SR B Wi K. S HWIhA
B KRR — 2P R RIS UKL A Hy K38 2 (A5
Wi lE] R Z5VE Uk 55 , BY VI8 i oKt ) 17—
(T TR VE P P IR 2R T 3B s s
*R6 AEMARKEMARBEKBET
B REK MRS

LR % J1/kPa
BE/ % w=8% w=10% w=12% w=14% w=16%
0 80. 45 92.33 104. 37 112. 05 100. 32
10 85.37 93. 89 118.74 116.23 105. 95
12 91.83 95.43 125. 83 123.15 107. 92
14 98. 62 101. 63 130. 67 131. 05 113. 64
16 104. 87 107.75 131.52 135. 49 118.25
18 115.72 120. 21 141. 82 146. 09 127. 43
20 126. 85 130. 49 149. 67 152. 48 130. 58
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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 17.37
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KAk tb FH3R 71/kPa
B/ % w=8% w=10% w=12% w=14% w=16%
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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