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Study on hydraulic load test of waterproof lining in pore type water—bearing rock

BO Dongliang' ,ZHANG Wen®, WANG Baosheng®

(1.School of Construction Management, Jiangsu Vocational Institute of Architectural Technology, Xuzhou 221116, China;

2.State Key Laboratory for Geomechanics & Deep Underground Engineering , China University of Mining & Technology, Xuzhou 221116, China)
Abstract ; Groundwater is a great risk in the construction of underground engineering. In pore water bearing rock , because of poor plugging
result of the grouting technology, the adverse effects of high—pressure pore water is particularly significant. To research the hydraulic load
on the waterproof lining surrounded in pore water bearing rock, a model test which waterproof lining was simulated by a metal tube and the
surrounding rock was substituted by a porous similar material was carried out. The hydraulic load was calculated by the measured strain da-
ta of the similar lining under different pore water pressure. Also, the relationship between the hydraulic load and the porosity of surround-
ing rock as well as the contact state between surrounding rock and the lining were analyzed. The results show that when the surrounding
rock and lining are fully in contact,the hydraulic load on the waterproof lining is significantly smaller than the pore water pressure, the in-
fluence coefficient of pore water pressure is about twice of the rock porosity. After the lining gradually peels off the surrounding rock, hy-
draulic load increases rapidly and the load value can reach the value of the pore water pressure. Furthermore, the hydraulic load is nega-
tive correlation of the contact ratio between waterproof lining and the surrounding rock. Therefore, reducing the porosity and avoiding the
stripping of contact surface can decrease the hydraulic load. Finally, the design principle of the waterproof lining in pore water bearing
rock is put forward, that improving the bond strength between the lining and the surrounding rock to increase the interaction of them can
reduce the risk of the construction of underground engineering.

Key words ; waterproof lining ; pore water pressure ;hydraulic load ;loading test
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Table 1 Basic parameters of pore type surrounding rock

gy W BEREC L R
HE (med) (g-mL™)
1 2.794 213.33 12.8460 2.087 8
2 2.820 250.75 12.669 7 2.076 9
3 2.805 149.51 11.837 0 2.105 2
I 2.806 204.53 12.450 9 2.089 9
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Fig.3 Diagram of strain gauges on model lining inner wall
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Table 2 Calculation sheet of tangential strain under vertical pressure and confining pressure

RAE/1076

B ERAEAR/MPa BiFEHE/MPa JiE A%/ B P
LERNS B2 H3E H4 R FH{E
1 1.08 1.57 -40.67 -40.00 -43.42 -45.80 -42.47 -39.32
2 1.22 2.79 -57.82 -54.23 -57.99 -59.39 -57.36 —-47.02
3 1.04 3.83 -54.15 -47.27 -45.65 -46.58 —-48.41 -46.55
4 0.95 4.78 -64.64 -69.97 -66.98 -65.78 -66.84 =70.36
5 1.35 6.13 -68.97 -92.95 -90.95 -87.35 -85.06 -63.01
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pressure and pore water pressure
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Table 3 Influence coefficient of pore water pressure { and K caculation

His  BRAEE/MPa  RIFEIE/MPa fLEUKIE AL i/ MPa B LIKE T3/ MPa JFREN 2 Y] 1] B35 /1076 ¢ K
1 -0.12 1.64 0.43 0.52 -8.97 0.2493  2.00
2 0.81 2.45 0.50 1.02 -53.51 02263  1.82
3 0.64 3.09 0.36 1.38 -41.99 02486  2.00
4 -0.02 3.07 0.17 1.55 -10.16 04787  3.84
5 1.14 4.21 0.71 2.26 -95.24 04358  3.50
6 1.12 5.33 1.16 3.42 -136.22 03631 292
7 0.28 5.61 0.13 3.55 -24.70 03983  3.20
8 0.62 6.23 0.49 4.04 -67.74 04293 345
9 1.23 7.46 0.72 4.76 -106.22 02927 235
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