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Model tests on failure properties of geomembrane anchorage due to
clamping effect in surface barrier of high rock-fill dam

WU Hai-min, SHU Yi-ming, TENG Zhao-ming, JIANG Shan-ping, LIU Yun-feng
(College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: Tension failure of geomembrane in anchorage zone of surface barrier for high rock-fill dams will be inevitably
caused by clamping effect. A set of model tests are performed to verify and analyze the failure properties of geomembrane due
to the clamping effect in the anchorage zone of surface barrier using self-developed devices. The test results show that the
geomembrane cannot move freely and yield tension failure when differential settlement occurs between dam foundation and
cutoff wall or dam surface and rock of bank slope. The excessive friction between the geomembrane and the contacting material
is the main reason of tension failure of the geomembrane in small anchorage zone. The traditional anchoring structures
including line-shaped anchorage, spirally wrapped anchorage and folded anchorage will all inevitably induce the excessive
tension defamation of geomembrane next to their connection to anchorage structure. Under the same differential settlement,
PVC geomembrane exhibits a stronger adaptability to the differential deformation compared with to PE and HDPE
geomembranes. So the PVC geomembrane should be a preferred selection when used as the surface barrier for high rock-fill
dam on thick pervious foundation.
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Fig. 1 Clamping effect of geomembrane next to connection of

bank slope
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Fig. 2 Clamping effect of geomembrane next to connection of
concrete cutoff wall
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Fig. 3 Anchorage structure with line-shaped geomembrane
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Fig.5 Anchorage structure with folded geomembrane
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Fig. 7 Deformation of line-shaped geomembrane next to
anchorage structure

Kl 8 Jy LA ALl ] 25 M) 7 22 e DT AR TR JR
T TR E . X T PE LT, ARV
LT L TR AR TR TR A [F], TS 75 i
Ui B R AR R TE, BATERE) £ T RAR T f5 5 &
PEIEAR . B BB THAR U P B f R, £ TR
B Ar B AR T AN K o3 A £ THRAE DR LR 5
em THH0 T HIAS TR 2t HE A (] , 724 7 o 58 /NS
W, BE&M - TR G WML .

Bl 9 g LA L ] 225 4y v b T RAR T RBRCIR



34 =

+ T OB ¥k

2016 4E

SER . BB, x5 PE LT, ARV
AR08 T[] S PR3 = B ) AR TR R R B B, AE
2 cm PUFFALAS S, 4[] PRI L TR B T W 1
AR E AT . YUREAIAZ N 3 om I, i o PR 32 98 P2
T3 1 B RORHR R TR T Wi, DR A2
5 5 om B, R T b TR A B SE AR, diitk
IR = 2 il b L ey i i ol Sl 94
ToiEE G, FLEAE 2 om QLN ZE R UTFEA & BB
TR BRI TG . FTEL, 0T o T B ] 25
¥y, WRAFAEZ TR, L A5 L TR “ SR AR
JS27 of = T 22 A A o

| — pEm
~6| - - - HDPEJE
1 PVCE

8 EL&EMREESMTHARELTRNEE K
Fig. 8 Trajectory of line-shaped geomembrane next to anchorage

structure fore-and-aft tests
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Fig. 9 Deformation and failure states of line-shaped geomembrane

next to anchorage structure
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Fig. 10 Deformation and failure states of spirally wrapped
geomembrane next to anchorage structure
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structure fore-and-aft test
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Fig. 12 Deformation and failure states of spirally wrapped

geomembrane next to anchorage structure
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