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*1 BHETERHESH
Table 1 Basic parameters of bentonite
e B 81 A2 i/ (mmol 100g™) B i/ E)ﬁi;/ GCL JE %/ %H’&Mﬁ,ﬁ/
CEC K Na" Ca** Mg** (GR-m™) (kgm™) mm (mL-2g™)
1# 122.9 0.4 59.6 0.2 1.0 3.8x10* 3.6 8.0 20.0
2# 573 0.2 59.5 0.3 0.4 1.2x10* 6.2 6.0 20.0
3# 753 0.2 71.4 0.7 1.0 1.0x10* 6.1 5.0 21.0
*2 BiELXBNSH
Table 2 Bentonite particle size distribution
A2/ um <2 =2~5 =5~10 =10~50 =50~100 =100~250 =250~500 =500~1000 =1 000~1500=1 500~2 000 >2 000
- 1# 56.0 12.8 52 11.2 9.8 33 0.6 0.3 0.2 0.2 0.3
Ji i
» 2# 58.0 8.8 52 12.4 7.7 6.0 1.2 0.7 0 0 0
5%
3# 74.8 4.0 2.0 2.8 2.7 2.0 1.8 3.7 2.6 2.7 1.0
®3 BUKEEBTHAREE
Table 3 Ion composition and content of Yellow River water
. Ca’"/ Mg™/ Na™+K'/ CL/ S0,”/ CO5™/ HCO;7/ N
- 1 LB 1 g3
AT (mmole'l) (mmole'l) (mmole'l) (mmol'L") (mmolL") (mmolL™") (mmole'l) pH il P/ (gm”)
R 2.26 1.84 436 1.84 2.54 0 4.76 8.16 3390

2 RENFEFZE

FRBUVE R AT + B B B ER R R2

fziE - B KRG 2 . ASTMS890 #E47,  HAAIR
o VR AL BN U,

D SEFATRMEM GCL, BURI e + & T ik
HKHIKAE 48 h, K KA EIRFE & TG -40 C UKAR ¥ 45
12 h )5, ETEETEMI2 h, 5888 1 DOERIER. 7
AR 1. 94 174 25 5 31 Ik, HEEEEIA G MR &
T (105+5) CHEA T HE 2 5

2) BB S PR R, A2 100%i# 1 100
H (0.154 mm) Fr#Eff, 200 H (0.076 mm) Ay i it
EANT 65%:;

3) [ 100 mL By &I 90 mL ZEM/K, FREGA
FE2.0 go 4820 NN, BRI 0.1 g, Rl 1584
KGR G RN, DUE IS BEAN T B R B SE 3l noe
Je, YRR INNZEEK, HARBAAARN 100 mL K
1l 24 h S ORI EARRR, 2 AR RS B SR ot .
2.2 FEMERMEELRTHEMNER

TREZ e b [E [E AR GB/T 20973-2007 34T, J70 R -

1) %350 mL 208K 00 22.5 g i LAE S (K%
INF10%) 5 HlRE BORTEAR . FEBFENL I
T EEDKY, Smin J5, ERTERE L LR, 4k
SRPE 15 ming iR N UBIF AR BT AR RCE
16 h;

2) MUK R S T A FE S min, FEE

2.1

T 600 A1 300 r/min (REEE{E. I (D)« (2) 3t
TRV AR B R P IR
B, =000 — P30 (1)

R, P, WIBYERIE, MPals: g0 0300 NEETE 600
F1 300 r/min IR 3250 .
r, = 0-48((P300 - PV)

K, o, W L BIFARBTUIN ) JE IRfE, Pa.
BIFARI R AR M Fr ] BN ) « FIBYY)E A D

Z IO Z KA AR, U (3D THE BTN A .
p,=7/D (3

X, Py WYETEZERE, MPa/s; © BIYJN J), MPa;
D AT R, s,
2.3 FRMERAMEELEXENZN

AR 2 R Ebr GB/T 20973-2007 #E47, J7ibn R

i 2.2 Ty iERCE BIEAR, W2 e A M S B EE 1 mine
FEBERE S IOFE BN BB, A i ) T2 11 BE B 7
13mm DA, JBCEJEAC, ZERCFIERAL. THI, f7 5t
FEI, RS, £E 30 s Wk (700£35)  kPa )k
Jo 7.5 min J5, BRIGEFHAEHEYE LAk, TR
TS . BEBE 5 min i X BIEM AR, 30 min J5, X
TR E AR IR E IR E R, Wi RSy, e T
M 7.5~30 min WEERBARATL . U (O tFHEIERE.

2

FL=2-V, (4
A, FLAWIERE, mL; 7, 30 min RBE NI DERE
‘*/I—l’ mL.
2.4 HEMMEFXT GOL BhiSIHREH 220

AL BT Y 300mmx300 mm Jik, BYYIAZTIE
HIARMBRAL, B 1B SR 05 - R DIHIEF K] GCL
HI 2K e B K KA 48 b, HE 758 KA GCL & T
-40 CARIRVKAR 12 h, FRRHAR S5 1 GCL U & 7= T
SR 12 hy BT 1 RRREEPASE A . HBEES & A
IRREIA 5 1) GCL BIE R KM SIBIE R 0
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Fig.1 Curve of freeze-thaw times and bentonite free expansion
volume
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Fig.2 Effect of freeze-thaw times on shear stress of bentonite
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Fig.3 Filter lost process curve after freezing and thawing
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Fig.4 Characteristics of bentonite after freezing and thawing
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Fig.5 Effect of freeze-thaw times and permeability coefficient
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Effect of freeze-thaw action on geosynthetic clay liner anti-seepage
characteristics

Zhou Chunsheng’?, Shi Haibin’, Yu Jian®
(1. Water Conservancy and Civil Engineering College Inner Mongolia Agricultural University, Inner Mongolia Huhhot 010018, China;
2. Resource and Environmental Economics of Inner Mongolia Institute of Finance, Inner Mongolia Huhhot 010070, China;
3. Water Resources Research Institute of Inner Mongolia, Hohhot 010020, China)

Abstract: In order to study the seepage control performance of Geosynthetic Clay Liner (GCL) in lining channel in the
cold and arid regions, the antifreeze characteristics of three different GCL (produced in Korea and China, 1#. 2#. 3#)
were studied with indoor simulation method. The results showed that by hydrating with the Yellow River water and after
31 times of freeze-thaws , the free swelling volume of 1#. 2#. 3# GCL increased by 16.7%- 4.5% and 8.0% respectively;
The filtration loss reduced by 31.1%. 28.9% and 27.0% respectively; The yield value increased by 200.0%, 23.3% and
90.6% respectively, and the EC values of the filtrate reduced by 27.3%- 27.0% and 31.0% respectively. The permeability
coefficient increased by one order of magnitude, but was still small, which was 0.35-0.72% in canal bed. These indicated
the GCL can be used in canal lining in the northwest arid and saline regions.

Key words: bentonite, shear stress, expiment, freeze-thaw cycle, filtrate loss, permeability coefficient



