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Abstract: Needle-punched GCL and HDPE geomembrane (GM) are widely used in impermeable engineering, and the whole
shear strength of multi-layer composite liner with GCL is crucial for the slope stability. A large simple-shear testing method for
composite liner with needle-punched GCL is introduced, and the whole peak shear strength of composite liner with dry GCL is
compared with that with GCL in hydration state. The results show that the shear failure of composite liner does not occur at the
dry GCL internal face. The shear strength of composite liner with dry GCL is not always larger than that with hydrated GCL.
Combined with the shear failure mechanism of composite liner with GCL, the influence of GCL hydration state is illustrated for
the shear strength of composite liner. The translational interface stability of composite liner with GCL in different hydration
states should draw engineers’ attention.
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Fig. 1 Large simple-shear tests on composite liner (GM+GCL+

compacted clay)
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Fig. 2 Gripping/clamping type of GM
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Table 1 Geotechnical parameters of geosynthetics
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Table 2 Simple-shear test results of GM+dry GCL+compacted

clay composite liner
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Fig. 3 GCL/GM interface strengths in different initial hydration

states



222 H O+ T OB % M

2017 4¢

3 B GCLEESHEWMERE T

A FEYIE KRS T GCL S A4 Hinsy
SR JE O B R B, TS T8 GCL B4+ sy
R HA—E 2B T REKMIRE & &4 Bt
BYRRE . X GCL L4ifilS GM kg, %)
BB AIETS GCL/GM  F [ 58 A7 17E — 2 TR FE 1)
B0, T KA AT SR A GCL/GM . Fit 1 56 5 16 (.
Sl ) N g ARG BT ek o 24 8 e K KT 300 kPa
i, WG K AEFIIN) 2 28N T GCL/GM Ft BBy 58
J& o X Ui B S 4 L P GCL/GM FHH 1) %
ERBOEA—EBE GCL /KALFEEE RGN )&/~ . GCL
TE it T 58 B Ja i — BB TN, GCL KA FE B (K
) Bl AT I, AT GCL & A4 BLAE TR
A TR B E RN 5] TR R E .

GCL/GM FHBIIMANLEEE 2%, 4 GCL &
-+ TAi 5 GM R A EEE . GCL + T A6 £F 4
76 GM R T b /20 ik A K AR R = 35 1 G v 2k s
UL AR R R 7 100 kPa 247, 584 /KAIR S i
Bz L5 R B L oNE, DRI 2508 T DL 2
AU st Tp A g+ T A (GT) /GM FLHisi )
R, K NEUIE R A SR A 2 /N TR 45 3 1 7
T R P AR ), AR 4 ) i GCL/GM 5 i P (LB
—, LEMFRSE R )R FERFK AR T B2k
RN AT CAFE A A S Rt DR el M T DA
2], XFT 100 kPa ¥ JEg GCL/GM SR E M 5
R (1) 7K AN 3 il T T S P RS VPR I S R .
4 (a) fioR, TR GCL A 2 B + 32 B 9 kiR ,
GM it 1137 1k o i A 5 Wi E i B oy =008 A i
ke, BY DL FE R 0N R 2 R AERIR . £ GCL
W IR LKA, TR T LTSRS kg
i 4 (b)). wnt—k, GM S M A i -
WS, GM TEJCiAn T BT U) 75 B o A% 2R i -+ 1)
BH 77, MG T GM/GCL il piBysafe. sk, b
B s N, B3] GCL/GM St (1 i + &
B, T ROV T D I T 5 PR OR R . BT
DL ) i s, sE4s7K Ak GCL/GM S 8y 5
JE AR BT RFARAS

X T4 GCL/IGM FHfl, ik kAR (o
<500 kPa) B}, FrIHLEISRZSE GCL 737 TR ek
FEARTKARES F5 A T TR A S5 5 17 24 88 ) e 77 0K
KGR Z GCL/GM FHT 58 % 2 E KT GCL TR11E
o 3X S BT /K4 GCL MG 2340 I+ H (1 B 1 e
KFLGifMmipss &, BE KA 5] & 5 A
A BN B A i VR A BRI, BTRATE

BUNEITEAKMIRER S GCL E &4 AT 985
SN K BEAE A 1A SRS N, S B 4 1
EREI, RS A RO FRAR, B
ERENEREIIT (0, > 500 kPa), FERKMIRE T
% GCL R &4t BINHUBY o 20 /& T4 GCL
HEw B APTaT R .

GM

W) coLxgim

R ZES

GM
GCLIGZiMm

=

e g5y
ZZ7 L

~ =
Shnel);

LT

.
// % ARAERIHE L

7

“?*ths
_

(b) GCLAZEZKMRE
& 4 GCL o435 - %4 HDPE [ R @ vH 1B r=E
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