CERIE R |
2008 4

LE' :I:_ T f"f‘ :_Jé: jE[Si Val. 30 No.l
1 H Chinese Journal of Geotechnical Engineering Jan., 2008

AEIEFNE L + Y T 1R U e i T At

;%
REHE, EFRMK, 7 K, FHEE
gty

CLORGEBE T LAUKRISE R, A0T O 116024 20 JCEBU TS R i TR 5 dE s ie s, 10T JGE 116024)

B RO RN D RO G DR AR IR AR . B s FibAEcE 4 RO AR,

YV T EE B F1) 9090 IR 1RE 56 18 T 4

Wi, BRI ) N AR Sy o SR ST so RIARPRI J) s K5 ulRE O Il R 20 0 S e By 5 SR 1 e BUAN 445 PR BE 3

TR I AN - ACKFAE M2 20 7 T ATl A b LB ) AFLBRLE oG &R . BB R T i

BB JF AR AR B4 BRI ) AT, 4 BRB DA S AR i B PE AR RO DI G B Tl ft b, il
i

hESES: TU411

e AT A T R AN R A, RO R B R S G, R ST g (08 R R i A T e

KRR CARRL JERTR s ek LOKERAE ek, R
MHRIRIRES: A

WA, 2B TN AL B 70% I AR ) AL B L BE AR FEANE

XEHS: 1000 - 4548(2008)01 - 0118 - 05
e JURMa962- ), %, Wb, HdZ, WA, ERAGRE L FEIR SRR, iR AR
e S EUE T ARk 7 S R TR T (MR AIECE: TAF . E-mail: mtluan@dlut.edu.cn.

Experimental study on drying shrinkage of unsaturated compacted soils

LUAN Mao-tian, WANG Dong-lin, YANG Qing, LI Pei-Yong
(1. School of Civil and Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China; 2. State Key Laboratory of Coastal
and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Compression of soils could be caused by the increase of both matric suction and net mean stress. The empirical

relationship between the matric suction and the void ratio on drying path was established for four types of soils including sand,
silt, clay and soft clay by utilizing the shrinkage curves and the soil-water characteristic curves determined through

experimental tests. It was indicated that during the process of drying, the soil samples continuously shrunk with the increase of

matric suction. That is, Once the matric suction increased to a given value when the increase of suction would display no

obvious effect on the shrinkage deformation of the soil samples and it was defined as the shrinkage limit suction s,. The values

saturation of soil was reduced to 70%.

of s, were dependent on the plasticity index of soil. The process of shrinkage of soil was divided by the yielding suction s, and
the process of drying-shrinkage of soil samples, the shrinkage of the soil samples was almost fulfilled when the degree of the

the shrinkage limit suction s, into three stages, i.e., elastic stage, elasto-plastic stage and stage of shrinkage limit. Moreover, in

0 3l
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saturation of soil samples decreased to 90% and the void ratio of the soil samples almost kept unchanged while the degree
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Fig. 1 Operation principle of pressure-plate
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Table 1 Properties of the soils

IF{ Wy W, Wont Pdmax
wE o % P % g geem?
e 281 162 119 261 137 1.83
it 299 157 142 266 142 1.72
Mt 337 201 13.6 268 184 1.74
Bt 321 15.7 164 268 146 1.81
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Fig. 2 The soil-water characteristic curve
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Fig. 4 Relationship between matric suction and void ratio during
drying stage
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Table 2 Characteristic parameters for the drying-shrinking soils

o s wo-siens M
R w/% e s, /kPa e 3; /kPa
W 914 0423 368 0.423 319
¥t 9.28 0.380 528 0.379 458
il 1538 0430 633 0.431 583

Bb 1327 0394 2882 0392 2367
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Fig.5 The relationship between plasticity index and shrinkage limit

suction

0.60 055 050 045 040 035
fLBE I

B 6 FrridigditeEtafnE 57z B xR
Fig. 6 Relationship between degree of saturation and void ratio
during drying stage
2.2 EFRE
(151 5 R 50 AT 9T AR — e AR TR A I v
‘ERIE LAAE I I E N B gk, AR
P b BRI FLBHARABE s g i b gt o A S B
W 4 b A4 (17 1] 25 K056 R AP e e - 1gp 2k, &
7 HiRe X4 thek, Se IR gl p, vk 4 it
Loy NN B, RISRPERT BORISB PR B XTI
4 T AR 0] 59 i HORTAE 5758 T By B s 45 4 2K
C.(C)=-25, 3 pim.
Algp
F 3 EHRTHRIE AL . E4RIREL
Table 3 Shrinkage (compression) index for compressibility tests
R Wi iR If 5 R A
Bk WE POWEE G IR [
[X [X 1k X H EiTE:S EITE

Wt 00015 00057 1.9%x10%  0.0213  0.0033
¥t 00275 0.0822 0.005 0.0322  0.0111
L 00334 01072 0.0039  0.0625 0.0124
B 00246 00897  7.7X10*  0.0711  0.0145
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Fig. 7 The relationship between void ratio and net mean stress
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