23 15 23(15) 2593 2598

2004 8 Chinese Journal of Rock Mechanics and Engineering Aug. 2004
*
( 430071)
3
(CBR)
TU 411 A 1000-6915(2004)15-2593-06

COMPARATIVE LABORATORY STUDY ON TYPICAL RED CLAY AND
EXPANSIVE SOIL

Zhao Yingwen KongLingwei Guo Aiguo TuoYongfe
(Key Laboratory of Rock and Soil Mechanics Institute of Rock and Soil Mechanics  The Chinese Academy of Sciences
Wuhan 430071 China)

Abstract A comparative laboratory study is presented on the physical and mechanical indexes strength changes
of intact samples during the process of dehydration strength changes of compacted samples after saturating as
well as the dehydration and humidity absorption capability for the red clay in Guigang Guangxi and
weak-expansive soil and mid-expansive soil in Jingmen Hubei. The results show that the strength of the three
kinds of soils possesses different rules during the process of dehydration due to the double effects of matrix suction
and fissure. Because of the different swelling properties of red clay and expansive soil the water contents of
compacted samples corresponding to the maximum of dry density and CBR after saturation are higher in different
extents than those corresponding to the optimum water content. The properties of dehydration and humidity
absorption of tested soils are different due to the difference in mineral compositions. Even though there are some
similarities between red clay and expansive soil on the physical and mechanical indexes but the mechanical
behaviors and water-sensitivity of these two specia soils are obviously different. Hence enough attention should
be paid to these problems in the practical engineering projects.
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Tablel Physical indexes of red clay and expansive soil
W% g/kN- m @ g/kN- m 3 G e S /% WL /% We /% Ip/%
47.4 16.56 11.23 276 140 935 125.9 47.3 78.6
24.0 19.31 15.57 274 072 91.3 43.4 23.0 20.4
28.4 19.01 14.80 275 082 95.1 62.8 26.2 36.6
* 769 17 2mm
2
Table2 Mechanical indexes of red clay and expansive soil
det 1% esl% Ws/% P. /kPa a;/MPa ! qu/kPa
ckPa | /()  ckPa j /()
49 0.22 63 231 240 0.21 85.9 20.1 52.4 205 233.4
42 0.26 75 88 200 0.30 50.5 26.3 28.3 275 196.5
75 0.44 224 118 190 0.28 36.8 10.7 34.8 17.2 108.9
3
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Table3 Particlesizedistribution and mineral composition
of red clay and expansive soil
1% 1%
( 1b)
5 2 1
mm mm mm
620 580 530 0 0O 0 32114110 8
620 610 590 3 0 0 6 0 7417 O
348 120 40 6 9 9279 0 O
405 226 252 32 029120 0
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S 900 Table4 Saturation degreesand swelling capacities of
= heavy-duty compacted samples
6001 1% rdg- cm @ 1%  CBR%
25.6 1.28 8.98 39
300+ 29.7 1.34 7.77 4.4
345 1.35 3.72 8.6
% 19 1 39.8 1.33 0.47 16.4
1% 436 1.24 0.06 95
@ 457 1.22 0.03 6.6
1800 115 1.71 8.48 1.0
14.8 1.72 6.09 2.5
g 18.5 175 2.83 3.1
=< 1200
215 1.72 0.73 7.8
24.0 1.62 0.28 52
600 26.1 1.57 0.11 25
14.7 1.61 17.20 0.9
18.4 1.63 16.20 1.0
030 21.2 1.67 9.15 17
1% 24.1 1.63 436 18
(0) 26.4 157 3.09 1.9
2508 29.1 151 2.06 26
321 1.43 0.42 3.4
s 2000
g 401 1.27 0.12 1.4
150+
100 CBR
500
%o
1%
(©
1 CBR
Fig.1 Strength tests of unconfined compression for intact soil CBR
samples at different stages of dehydration
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- Fig.3 Dehydration and water absorption curvesfor red clay
§ 15l and expansive soil
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Fig.2 Dry density-moisture content curves of heavy-duty 3
compacted samples before and after immersion 6%
32%
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Table5 Moisture contents corresponding to peak values of
indexes of heavy-duty compacted samples % i
32% -
CBR
( ) ( ) B
4
345 39.8 39.8
185 215 215
4

21.2 24.0 321 2




