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Hydro-mechanical behaviour of GMZ Ca-bentonite at high suctions

SUN Wen-jing, SUN De-an, LIU Shi-qing, FANG Lei
(Department of Civil Engineering, Shanghai University, Shanghai 200072, China)

Abstract: Gaomiaozi (GMZ) Ca-bentonite has obvious swelling and shrinkage characteristics. The change in suction can
induce changes in water retention state and void ratio. Soil-water characteristics of GMZ Ca-bentonite at high suctions (3~287
MPa) are measured by the vapor equilibrium technique. The influential factors such as drying-wetting process, initial void ratio,
stress loading history and pore structure are analyzed respectively on the soil-water characteristics and mechanical behaviour.
The main conclusions are as follows: (1) the difference in void ratio during drying and wetting process can bring about
hysteresis in volumetric water content and degree of saturation; (2) the relationship between degree of saturation and suction is
mainly determined by the pore structure and void ratio, which has no direct relation with the experienced stress loading history;
(3) the soil-water characteristic curve (SWCC) can reflect the deformation characteristics with suction. Moreover, the existence
of suction in samples can produce suction stress. The suction stress increases nonlinearly with the increasing suction and
reaches a certain value at higher suction; (4) the suction stress due to suction is affected by the factors such as suction path,
initial void ratio and pore structure.

Key words: GMZ Ca-bentonite; vapor equilibrium technique; SWCC; suction stress; average skeleton stress
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Table 1 Saturated salt solution and corresponding suction (20°C)
PRI SR RH/% B 1 /MPa
LiCI-H,O 12.0 286.70
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Fig. 1 Sketch of volume measurement for soil samples with

irregular shapes
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Fig. 2 Deformation and SWCC of GMZ Ca-bentonite during drying and wetting process (ep=1.126)
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2.2 WAFLER bEXHAEE £ B k- H F SR R I

No. 1 FINo.3W A I SFEAT AR 5 K 421.92%, 4]
URFLBLEAST], 205008 1.126H11.765, W AR )7
woe e ME, P A AR R, B Rl A
HUG BN SRV P OB RS0 . N T EE B FE I A6 AL
B X AR LA g 2 R P R S

&l 4y I73) No.1 #1 No.3 i i i 745 JE 1
AR A R ) KRR T 2. B 4 (o) W]



350 a5 oE L OB ¥

2014 4F

DU, WIHRFLBR OO g B ) w - s RFRIEAR
BAT M. X BL% 4 FEBEX 4l - Boom %
P FoCa7 MK i Al LR i B Ol kg
BRI G A Hr LR R TR R, &K
FON AR ES LREZ L, w=m/mg, B
At LRI R Koy &, 5 AR a2
TR MR PRI R KT, oL@ RIS 2
FE AT IR, 05—V BB 5 J) R (4 v i
ARSI BR M) - A I BT & A 7K 73 |2 — e 1o
MHE 4 (b) nTLUEH, FILRFLBRELXT S, -5 KR
MR K WILHFLBREL/INTT S, -5 R MR AEFLBREL K
A, gt 2, RIFER TN, BIaaFLEREL /N ik
FE (PR BE BT I UR LB bE K11 o 32 PR A FLBi L
BUNPRARE, B SRR A, AR, Ok A
KEWZ, AN AR &, FEKRE ) 35t .
IR 45 R 5 AR K PE AR A R 1S B i g5k —

(P
o
40
€
o 1.126
30 o 1.765
sl
T 20T \
fa
o, B
L f
10 %o,
o.
0 1 1 Ty
10° 10! 102 10°
s/MPa
(a) w-s
100
)
80 o 1.126
° o 1.765
- o o]
< 60
BN [
4 | oo mim
40 + o oo
B o~ o
o
20F kit o
0 1 1 J
10° 10! 102 10°
s/MPa
(b) S, -5

4 REHIIAFLER LIt AE 72 it iR 5T 72 H B9 £ /KR f 2
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