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Tab.1 The basic physical property index of expansive soil
R i/ %
A ik % IR w1/ % AR w,/ % PSR T,
2~0.075 mm 0.075~0.005 mm <C0.005 mm
26.58 56. 28 17.14 43 70.53 24.09 46. 44
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A5 BT SR A KA 5 GBI AE 28 B B T /N A
— RN O TR K22 4000 5 m IR BE 2~ 3
m) , iy VR €8 4D RS W B BT A A SR
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Tab. 2 The basic physical property index of weathered sand
KRG RAREE/ HIOEE/ o + 0k AH
/%  (geem ) (kNem™3) W e
13. 64 1.65 16. 17 0.31 2.46
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Fig.1 The grading curve of weathered sand particle
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Tab.3 The compaction index and inflation index of

weathered sand improved expansive soil

i Bk 8 b i S s AR
Ml — -

i HEOES I g/ bR BT
Wy K WK ) Ak W/
K/ /Y kPa 25.0 kPa 50. 0 kPa /% (geem?)

0 43.5 9.39 72.54 2.34 0.42  12.82  1.899
10 31.0 8.74 45.08 1.98 0.26  12.49  1.913
20 26.0 8.34 36.45 1.67 0.22  12.26  1.965
30 20.5 7.78 29.79 1.55 0.17 12,05  1.947
40 19.0 7.43 23.03 1.47 0.12  11.49  1.931
50 17.0 6.83 11.23 1.32 0.09 1107  1.918
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Tab.4  The loaded expansion ratio under different

initial water contents and weathered sand

contents (25. 0 kPa)

RAL RS A 1Kk %

BN 8% 0%  12%  14%  16%
0 5.78 433 2.18  1.37  1.05
10 422 2,64 1.91 112 0.72
20 3.75 2,13 1.28  0.83 0.5l
30 2,30 1.33  1.02  0.52  0.43
10 1.54  0.94  0.73  0.38  0.25
50 1.14  0.41  0.31  0.12  0.04
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ty A T B K % (50. 0 kPa)
Tab.5 The loaded expansion ratio under different

initial water contents and weathered sand

contents (50. 0 kPa)

KL b i g k% %

B/ % 8% 0%  12%  14%  16%
0 1.65  3.47 1.83 1.12  0.83
10 2.97  1.59  0.92  0.52  0.38
20 2,07 111  0.65 0.31  0.22
30 1.63  0.80  0.50 0.17  0.09
10 0.98 0.59 0.32  0.10  0.03
50 0.63  0.32  0.20  0.02 —0.01
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Tab. 6 The regression parameters A, B and R* between

loaded expansion ratio and initial water content

under different weathered sand contents

KAk b 25.0 kPa 50. 0 kPa

B/ % A B R? A B R?
0 36.96 —0.23 0.978 30.23 —0.23 0.984
10 24.66 —0.22 0.996 22.36 —0.26 0.989
20 25.86 —0.25 0.998 20.06 —0.29 0.991
30 12.23 —0.21 0.975 32.58 —0.37 0.987
40 9.63 —0.23 0.987 42.49 —0.44 0.964
50 27.19 —0.40 0.972 72.94 —0.55 0.933
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Fig. 2 The relation curve between loaded expansion

o

ratio and weathered sand content
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Tab.7 The loaded expansion ratio under different

initial water contents (37.5 kPa)

KL b AR /%

B/ % 8% 0% 12% 4% 16%
0 520 3.85  1.98  1.22  0.92
10 3.61  2.31  1.40  0.78  0.55
20 2.93  1.60  0.98  0.59  0.36
30 198  1.08  0.76  0.33  0.28
40 124 0.79  0.63 0.22  0.16
50 0.88  0.38  0.27  0.05  0.02

£8 BEMBEARETHATEKES. 0 kPa)
Tab.8 The loaded expansion ratio under different

initial water contents (75. 0 kPa)

KAk £ 1t Bk 3R/ Y%
B/ % 8%  10%  12%  14%  16%

0 3.85 2.67 1.45 0.90 0.72
10 2.54 1.32 0. 88 0.43 0.15
20 1. 67 0.82 0. 35 0.25 0.09
30 1.25 0. 65 0.28 0.11 0.01
40 0. 63 0.25 0.08 —0.08 —0.11
50 0.51 0.12 0.03 —0.10 —0.21
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Fig.3 The reduction magnitude of loaded expansion

ratio under different initial water contents
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Study of impact of initial water content on loaded expansion ratio
of expansive soil improved by weathered sand

YANG Jun"'?, LIU Shi-yi"?, ZHANG Guo-dong'’, TANG Yun-wei’, XIE Zhi-gang'

( 1. Collaborative Innovation Center of Geological Hazards and Ecological Environment in Three Gorges Area in
Hubei Province, China Three Gorges University, Yichang 443002, China;
2. Civil and Architectural Institute, China Three Gorges University, Yichang 443002, China;
3. Yichang Transport Bureau, Yichang 443000, China;
4.From Xiaoxita to Yaqueling First-Class Highway Rebuilding Engineering Project Management Center ,
Yichang 443100, China )

Abstract: Using weathered sand as improved materials, the feasibility of suppressing swelling
characteristics of expansive soil and the improvement effects were explored, the impact of weathered
sand content on the expansion ratio of expansive soil was studied, and the impacts of different
contents of water and weathered sand on the loaded expansion ratio were analyzed. The research
results show that the weathered sand can effectively suppress swelling of expansive soils, and with the
increasing of the weathered sand dosage, the decreasing magnitude of swelling index is enhanced. At
the same initial water content, within 0 to 10% of weathered sand content, the decreasing magnitude
of the loaded expansion ratio is the largest. The loaded expansion ratio decreases as exponential
function with the increasing of initial water content, and when the initial water content is less than the
optimum water content, the loaded expansion ratio decreases obviously with the increasing of the
initial water content. When the initial water content is larger than the optimum water content, there
is no obvious decreasing of loaded expansion ratio with the increasing of the initial water content.
When the initial water content is the same, the larger the overlying loads are, the better the

suppressing effect is for loaded expansion mixed with weathered sand.
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