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Membrane Effect on Liquefaction Resistance of Sand

Sukeo OHARA, Tetsuro YAMAMOTO, Hiroshi MATSUDA
and Yoshitaka WAKATSUKI

Abstract
The effect of membrane thickness on the liquefaction resistance of sands was studied by means of the

undrained and drained cyclic triaxial tests, the rebound tests, and the membrane strength and penetra-
tion tests. The latex membranes used are 0.18, 0.25 and 0.60mm in thickness. It was found that : (1)

the correction values of the membrane strength for the liquefaction resistance increased with increasing

thickness of the membrane ; and (2) the liquefaction resistance in case of the membrane with thickness

of 0.25mm which was corrected for the membrane strength and penetration was similar to that in case

of 0.60mm which was only corrected for the membrane strength.
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Table 1 Physical properties of samples

Toyoura sand Shingu sand
Gs 2.636 2.642
Ds, (mm) 0.26 0.83
Uc 2.1 1.7
€max 1.023 0.859
€min 0.676 0.623

(x10%)
2.9
Thickness of membrane (t)
1.5 =0.60mm

1.0

3.5

Tensile load per unit width W (N/m)

Tensile strain e(%)

Fig. 1 Relationship between tensile load and
strain
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(1) Specimen (10) Pressure gauge
(2) Plastic cylinder (11) water tank
(3) Load cell (12) Pore water pressure
(4) Air cylinder transducer
(5) Electric dial gauge (13) Control cylinder
(6) Pressure gauge (14) Pressure gauge
(7) Electromagnetic valve (15) Water tank
(8) Regulator (16) Burette
(9) Compressor (17) Manometer

(18) Recorder

(19) valve

Fig. 2 Experimental apparatus
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Fig. 5 Variation of pore water pressure ratio u/
0’y with number of cycles N (Toyoura
sand)
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Fig. 6 Variation of pore water pressure ratio u/
o'y, with number of cycles N (Shingu
sand)
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Fig. 7 Correction of liquefaction resistance for
membrane strength (Toyoura sand(Dr=
70.09%))
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