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EXPERIMENTAL STUDY ON MOISTURE CONTENT IN EXPANSIVE SOIL
ROADBED UNDER DIFFERENT WEATHER CONDITIONS

YANG Guo-lin'  LIU Yi-hu?
(1. School of Civil Engineering and Architecture  Central South University Changsha 410075 China
2. Hunan Provincial Communications Planning Surveying and Design Institute Changsha 410011 China)

Abstruct  With six tests of expansive soils for the roadbeds which come from Ningming section of Nanning—
Youyiguan Highway in Guangxi Autonomous Region and Cili section of Changde—Zhangjigjie Highway in
Hunan Province respectively are analyzed under different weather conditions such as dewatering overcast
sunshine and precipitation. The different dewatering boundaries the densities of roadbed the accumulated water
contents are considered for the roadbed. The moisture contents variation water permeation and evaporation in the
expansive soils roadbed are also researched. The achieved results can provide some useful references for the
design and construction of expansive soils roadbed.
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Fig.1 Schematic diagrams of model trunk
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Table1l Introduction of every model test
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9 13 9 29
10 6 10 17 12d
60 70 1 075 2003
10 18 10 24 6d
10 25 10 31 6d
12 8 12 16 9d
12 17 12 23 7d
90 1 075 2003
12 24 12 30 7d
12 31 1 6 7d
1 3 2 5 7d
2 6 2 12 7d
90 1 100 2003
2 13 2 19 7d
2 20 2 26 7d
4 5 4 22 18d
90 1 075 2003
4 23 4 27 5d
4 28 5 26 29d
90 1 100 2003
5 27 5 30 4d
5 31 6 6 7d
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Fig.3 Device distribution of the second and third tests 3 60% 70%
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Fig.5 Relationship curves between moisture contents variation and time in the first test
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Table2 Testing results of ssimulated test for the first test 321
| 1% 6 3
30* 40* 25" 4
20031006 8.4 6.7 6.3 1d
20031007 8.4 6.7 6.3 2d 6 3
20031008 8.4 6.5 6.3 3d 6 10% 13%
20031009 455 6.5 6.3 4d 3 5d 30%
20031010 459 6.5 6.3 5d
20031011 459 429 6.3 6d
20031012 459 440 437 7d
4
20031013 459 437 452 8d 3 25
20031014 459 440 455 9d 03 m 2003 12 8 10.1%
20031015 459 440 455 10d 36h 32.6% 8.33 mm’h
20031016 459 44.4 455 11d 12 17
20031017 459 437 455 12d 31.5%
20031018 455 433 455 1d
1.1% 7d
20031020 4438 422 440 2d
0
20031021 4.4 418 437 3d 12 24 27.9%
20031022 440 414 433 4d 3.6% 7d
20031023 440 4.3 433 5d 27.9% 26.7% 1.2%
20031024 437 406 437 6d
20031025 4438 422 433 1d 26.7% 7d 31.0%
20031026 4438 25 448 2d 4.3%
20031027 452 429 48 3d
40" 09 m 12
20031028 452 429 452 4d
8 10.5% 84 h 28.6%
20031029 452 429 452 5d
20031030 452 429 452 6d 10.72 mmvh
12 17
29.8% 1.2%
7d
13.9 mm/h 12 24 26.2%
4 6% 1 3.6% 7 d 26.2%
45% 46% 7d 25.5%

0.7%
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Fig.6 Relationship curves between moisture contents variation and time in the second test
25.5% 8d 27.9%
3
. . 2.4%
Table3 Testing results of simulated test for the second test 4
30 15 m 12
1%
/ # p - 8 13.1% 9% h 32.6%
25 40 30
20031208 10.1 105 131 1d 15.63 mmvh
20031209 9.3 105 13.4 2d 12 17
20031210 326 9.6 131 3d 34.5% 1.9%
20031211 322 16.7 14.1 4d 7d
20031212 3L5 286 326 5d 12 24 29.5%
20031213 315 29.3 34.0 6d 5.0% 7d 29.5%
20031214 315 295 343 7d 28.8% 0.7%
20031215 315 298 345 8d 28.8%
20031216 315 298 345 9d 7d 31.2% 2.4%
20031217 315 298 345 1d 4
20031218 314 283 326 2d
20031219 29.8 276 317 3d 322
20031220 20.1 27.2 31.0 4d 25# 40# 30# X Y
20031221 28.8 26.7 30.5 5d (O 0 2 1) (0 0 1 5) (0 0 0 9) m
20031222 283 26.4 30.0 6d )
20031223 281 26.2 29.8 7d ( 9d )
20031224 27.9 26.2 295 1d
( 7d )
20031225 27.6 26.0 29.3 2d
20031226 27.4 257 29.3 3d ( 7d ) (
' ' ' 7d ) 5
20031227 27.2 257 29.1 4d
(Weo)
20031228 26.9 257 29.1 5d
(Wa1) (Awg) (®
20031229 26.9 255 28.8 6d
(V) 3
20031230 26.7 255 28.8 7d
W, W,
20031231 26.7 255 28.8 1d (Weo) (Wea)
(Awe) 3
20040101 286 255 28.8 2d
20040102 302 255 28.8 3d (wso) (Ws1)
20040103 310 26.0 28.8 4d (Aws) 3
20040104 312 274 201 5d (Wro) (Wra)
20040105 310 27.9 30.2 6d (Awy) 36 96h
10.1% 13.1% 29.8% 34.5%, 20%

20040106 31.0 27.9 31.2 7d
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Table4 Testing results compar ative analysis of simulated test of the second set

Wao/%  Wa/%  Awg/% th  v/(mm- h 1) Weo/% Wet/% AWJ/% We/% We1/% AWd% W;o/% Wi1/% AW/%

25* 10.1 315 +21.4 36 8.33 315 279 3.6 279 26.7 12 26.7 31.0 +4.3
40" 10.5 29.8 +19.3 84 10.71 29.8 26.2 3.6 26.2 255 0.7 255 27.9 +2.4
30* 13.1 345 +21.4 96 15.63 345 29.5 5.0 29.5 28.8 0.7 28.8 312 +2.4
)
3.6% 5.0% (Wyo) (W)
©) (Awg) ® v)
10 1000W 7d
6h 40 7d
0.7% 1.2% 7d
(4) 05h 7d
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(00 21) (0.0 15) (0.0 0.9) m
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Fig.7 Ralationship curves between moisture contents variation and time in the third test

5
Table5 Testing results comparative analysis of simulated test of the third set

Wol% War/% AW/% th  vi(mm: h 1) W%  Wa/% AWg% Wel%  We/% AWS% W%  Wal/% AWS% Wiol% Wi/% Aw/%

25" 264 452 +188 24 12.50 452 355 9.7 355 28.3 72 283 27.2 12 272 310 +38
40" 253 295 +42 36 18.73 29.5 29.3 02 293 26.7 26 267 26.0 0.7 260 283 +23
30" 286 331 +45 48 20.83 33.1 33.6 +0.5 336 30.0 36 300 29.3 0.7 293 319 +26
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Fig.8 Ralationship curves between moisture contents variation and time in the fourth test
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Fig.9 Ralationship curves between moisture contents variation and time for the probe No.25 after 8 days
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Table6 Testing results compar ative analysis of simulated 19 d 15m 30"
test of thefourth set
17.9% 18.1%
30* (
Wa/%  Wel% Awg% th vImm: h %) we/% we/% Awg/% 1.5 m) 29 d 45.5%
25" 217 444 +02 192 1.56 44 425 19 15 m (18 + 29)x
40* 24=1 128 h 1 500/1 128 =1.33
30" mm/h
352
35 (1)
351
( (2 90%
) 1.33 1.56 mm/h
( ) 36
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Fig.10 Relationship curves between moisture contents variation and the time in the fifth test
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Table7 Testing results comparison of simulated test for 8 1
the fifth test u
25
2
Wiz W2 Aw % Weo Wa AWy
% 1% % mm-hY 1% 1% /%
25* 25*
40" 165 402 237 (18+10)x 24 134 402 394 08
30" 179 455 276 (18+21)x 24 133 455 452 03
25"
11
8 40"
7 d) ( 8
10 d) ( Table8 Testing results comparison of simulated test for
7d) (Weo) the sixth test
(Wea) (Aw) 1 2 3
(WSO) (WSl) Weo/% Wei/% AWYS% We/% We/% AWS% Wio/% Wia/% AwW/%
(Aws) 25" 425 398 27 398 379 19 37.9 425 +46
(Wro) (Wr2) 40 391 372 19 372 355 17 355 361 +0.6
(Aw) 30 455 429 26 429 406 23 406 402 04
sy —— 25"
—a— 30°
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X 4r
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Fig.11 Relationship curves between moisture contents variation and time in the sixth test
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