55 45 455 6 W] WO R R (H AR ) Vol. 45 No.6
2017 4E 11 H Journal of Hohai University ( Natural Sciences) Nov. 2017

DOI:10. 3876/j. issn. 1000 - 1980. 2017. 06. 008

FRAKEZITEG TN TERSEKIREHR

EApT, 2z, I K BAE R R
(1 FIER2 KRR 2B, TEH J5 210008 2. TSIl A RN FRFSCBEAT LA A1 HRIT BUM 310014)

WE, AR EIRAIKRA LS T AR LA REZEKRBRERMCREEE YR EHXZ 4T
FIBAKEAREEE A RRAENIA T LIRS BTAE R SLRKREHARE
B £ JE A 0 BAHAERAT T R R . ZREA T A EFILRAKE A ¥ T KL b m g
K, EXDHHTAAZ B8 E k2, BT AL £ T W63k 4o fe R4 o, T SLIUE
N ZBERTHEAER G m L EE RGN A L TEAREN , AR LR E— 2 T IE
T TR TRAL BT LR R ) BACHT G TR L AT, B AR B AT I T AURFF R T AT &, Am
FlA £ T ARAOR

A, FRAKE, LI EfaA L AR ILRAE A

RE S ES . TU41 M ERFAR SRS A XEHE.1000 - 1980(2017)06 - 0522 - 06

Experimental study on the air expansion of geomembrane under
operation condition of plain reservoir

WANG Liujiang', LIU Sihong', SUN Lai’, FAN Kewei' , HU Tianhan'
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. Power China, Huadong Engineering Corporation Limited, Hangzhou 310014, China)

Abstract; It is recognized that air expansion of geomembrane is essentially a three-phase coupled problem, which
is water-air-solid in unsaturated soil, and is influenced by the rise of ground water level, storage of the reservoir
and the rapid draw down of the water level in the reservoir. In this respect, a special laboratory equipment for the
air expansion test of geomembrane is developed. Air expansion tests are then conducted to explore the variations of
the displacement, gas pressure, suction, pore water pressure and vertical earth pressure under different working
conditions. The test results show that the pore air pressure and pore water pressure are increased with the rise of the
ground water level and the magnitude of the air pressure is dependent on the rising amplitude of groundwater level.
It is found that the pore pressure of the soil under the geomembrane is significantly increased due to the increased
water pressure during storage in the reservoir, and air expansion failure in the geomembrane is more likely to be
induced at the initial storage period, especially when the unsaturated zone between the ground water level and
geomembrane is small. It is therefore suggested that a certain amount of preloading could be applied over the
geomembrane to prevent its expansion behaviour. As the pore pressure response below the geomembrane is usually
later than the preloading above the geomembrane, pore pressure would become larger than the preloading applied
during the rapid draw down of water level in the reservoir, which will lead to the air expansion failure on the

geomembrane.
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Fig.1 Experiment equipment for air expansion test on geomembrane
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Fig.2 Variations of the measured values during the rising of groundwater table

500 - —— Lo LK) 2500 o
o 2 LB IE ) soor % 740
| —— 3 fLBRK J
400 3% 400 4001
—_ 120
I 300 & < 300 | £
b 3 v £
200 = 200+ 0 n
100 100 £
0 ! -20
14 0 2 4 6 8 10 12 14
t/h t/h
(a) BN EAr a8 5 ALK R ) (b) Bm L Tk
B3 REEKSERESUERRETL
Fig.3 Variations of the measured values during the impounding of the reservoir
500 —— 15 ALBAK RS 7400
g e r 140
2L IE 7 200
400 —— 3G LIIK L 14300 400 £
s 300 1% £
<
200 &2 g E
= =200 1o ©
100
100
. | \ \ 0 . . | | 20
0 2 4 6 8 10 0 2 4 6 8 10
t/h t/h
(a) JBE RS ALK R ) (o) BE ML LIS

B4 PEEokBRRE 2 ENERNEEY
Fig.4 Variations of measured values during the sudden drawdown of water level in the reservoir
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