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Abstract: The PVC-P geomembrane in the impervious structure of high-membrane faced rockfill dams has excellent
impermeability. However, it has large elongation at the peripheral joints due to differential displacement, which is the weak
section of the impervious system. To identify whether the permeability of the PVC-P geomembrane in tensile deformation
meets the engineering requirements during the operation, a series of permeability tests at several elongations are carried out by a
self-developed permeability tester for geomembrane in tensile deformation, and the microscopic permeability of the PVC-P
geomembrane in tensile deformation microscopically is explored by the low-field nuclear magnetic resonance (NMR)
technology. The results show that the impermeability of the PVC-P geomembrane decreases, and the permeability coefficient
increases with the increase of elongation. It further causes the development of pore throats, the increase of content and the
enhancement of pore-throat connectivity within the geomembrane, which is the essential reason for the decrease of the
impermeability. The PVC-P geomembrane in tensile deformation still has a low permeability coefficient, however, it has
complicated tensile deformation at the peripheral joints of the high-membrane faced rockfill dams, which may cause local
damages or breakage of the geomembrane. Consequently, it is recommended to take engineering measures to reduce the

elongation to prolong the service life.
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Table 1 Main physical and mechanical properties of PVC-P

geomembrane
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Fig. 3 Curve of permeability coefficient and water pressure of

PVC geomembrane base metal
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Fig. 4 Diagram of permeability coefficient and water pressure of
specimen in tensile deformation
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Fig. 6 T2z peak characteristic spectra
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A3 1.0~1.5 MPa Zi&E & 71 F AL 73 8
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Table 2 Distribution of pore throat of PVC-P geomembrane base metal

s FLME > A5/ %
|] A
FLIEFAR 1.0 MPa 1.1 MPa 1.2 MPa 1.3 MPa 1.4 MPa 1.5 MPa
0.05—0.15 0.2970 0.2890 0.2969 0.2818 0.2829 0.3506
0.15~0.25 0.1634 0.1487 0.1602 0.1697 0.1807 0.2003
0.25~0.35 0.0194 0.0267 0.0262 0.0374 0.0498 0.0504
0.15~0.35 pm P FLIEIR R B 8R4 . "
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Fig. 7 T2 characteristic spectrum of low-field NMR of specimen in

tensile deformation
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Table 3 Distribution of pore throat of specimen at all elongations

i FLIE AR
LI/ um 0% 50% 80% 125%
0.03~0.05 0 0 0.1266  0.6039
0.05~0.15 02970 13989  2.1896  2.6535
0.15~025 01634 04370  0.6491  0.8537
025~035 00194 00435  0.0951  0.2187
0.35~0.40 0 0 0 0.0254
4 5 1

B X TH B HE Ay L) T B Ak HEL BT 5 45 K vh AR T 3
PVC-P L THEBEIERE, ASCR A EHTA HIE
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