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Experimental investigation of osmotic suction effect on hydro-mechanical
behaviour of remolded clay
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Abstract: The chemistry of pore water obviously affects the hydro-mechanical behaviour of clay, but the quantitative
evaluation of pore water effect needs to be further conducted. The oedometer tests on kaolinite and Ca-bentonite mixtures
saturated with different concentrations of NaCl solution are performed to investigate pore water chemical effect on the
hydro-mechanical behaviour of remolded clay, where the osmotic suction is adopted as the characterization parameter. The
results indicate that the compression index exponentially decreases with the osmotic suction, while the swelling index is almost
constant. The compression behaviors after pre-yielding can be normalized in the I, - g, system proposed by Burland, but it
is not suitable before pre-yielding. There is a negative correlation between the secondary consolidation coefficients and the
osmotic suctions, furthermore, the ratio of the secondary consolidation coefficient to the compression index decreases with the
osmotic suction. The coefficient of C, =Ae/Algk, to depict the hydraulic conductivity is related to the initial void ratio and can
be expressed as a function of the osmotic suction, which extends the understanding of this parameter.
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Table 1 Physical properties of samples

e WEOWREB o

G, [(m>g ") /% /% 1%

=] 2.65 20.7 31 19 12
EEIERZIE L 2.72 734.0 321 95 226
w’E T 2.66 163.4 53 21 32

KK NaCl 2 M SBEC I, Wi ik
H 1%, 3%, 5%, 10%, ¥REEERIKREEH 0.17, 0.52,
0.86, 1.7 mol/L,
1.2 REHZ*

(D BRI BT me - S5
TR 4 D1 R R A), FHIY AR A
B w=30%1) HAx & K I ZE MK 5 & Ak 1)
NaCl %W, B35 )G, KA B S8 CE bRk
FEPVEN 24 h, FEPIEIE R 2042 C, AHFHEE N 98%.
TP 58 BE FRICH [R) T 1R LA SEINIR TN, 4R
Je FAR R ) SE TP, LSR5, ARIGRAE TR
B, B3 p=1.85 gem’, WIIAEKE w=33
+1%, EERAEWILE LB LG €=0.9140.01,

(2) [EIE5RE: [ S IRER B — 4 [F 4513,
RIS PR, PSS 20 mm, HAR 61.8
mm, AT 1 g R4k ee, ke
[l 12.5~1600 kPa, 43%l7E 200 kPa F1 1600 kPa i ]
I L TR [P SRFRH . R [ 456 i DL 24 h /B R
Iz kst AR5 TE UG THE LR AR TR R Rl
Te¥. KIS /5. BIERBE S

2 HREIE
2.1 BERANRIE

RS O ARG R T ) FBE R ) GRS TR
J1). BiEW ) (osmotic suction) J&fLER/K H HIRET
WIS 3, BB W R T e I FL B /K A
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WP IR BEFNR I (IFLERK, SR HBEW )
KA hE, RAEFLBRKA AR R 10 ) 2R 5%
Wi, SEfesh TN T2 . Metten 2542 55
WY 3 BB AT ARLIE I Van's Hoff J5 FE 1T 5
n=vRTc , 2)
X, 7 MBIEW ) (kPa), R A 4AH &, R=8.3145
Jmol K, T RHAXHEE (KD, ¢ A EEIRIKSE .
Fredlund %R A JEARIINE () NaCl ¥ IK15E ),
73, Wk 2 Prome XE 2 530 (20, KILSLNIES
X Q) WESRBMBER A — R ZE, AR5
Hreb R H Fredlund 25 WK SAE TR A7 o H 46
T FR L LR ZAAN, R A SR 5 S S 7 A T
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Table 2 Osmotic suction of NaCl solution

NaCl B 7] /kPa

oL 0°C 7.5°C 15°C 25°C 35C
0 0 0 0 0 0
0.2 836 860 884 915 946
0.5 2070 2136 2200 2281 2362
0.7 2901 2998 3091 3210 3328
1.0 4169 4318 4459 4640 4815
1.5 6359 6606 6837 7134 7411
1.7 7260 7550 7820 8170 8490
1.8 7730 8035 8330 8700 9040
1.9 8190 8530 8840 9240 9600
2.0 8670 9025 9360 9780 10160

Witteveen 245 S By 4G 1: I BE THE, 6 Vv F
WS AR LR AT IR, 25K T
R LI OB I W 1 v DL AN T [
I, R 7.5 2° CRARMER 2 THEA ] 1%, 3%,
5%, 10% IR E I NaCl ¥ IBE W 559
0.73, 2.22, 3.70, 7.55MPa, ZEIR/KIKIBEW STl
H{ 0 MPa.
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TR G PR bt R ST RIS AR T AR () KB S
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Fig. 2 Determination of compression and swelling index
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Fig. 3 Relationship between compression index and osmotic
suction
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