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Experimental research on concrete permeability of underground structure
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(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Wuhan Metro Group Co., Ltd., Wuhan 430030, China)

Abstract: In accordance with bearing water pressure and cracking, using test system made up by self-made concrete sample mould,
self-made controlled cracking device, self-made controlled water pressure device, and crack width measuring instrument, experiments
for permeability of cracked concrete are carried out under the conditions of different water pressures, concentrations of chloride ion,
crack widths and soaking times. The experiment results show that chloride ion content of concrete increases significantly with the
increasing of water pressure when the other experimental conditions are same; and the migration laws are different; and crack width

threshold which is independent of water pressure controls the migration of chloride ion. This method can provide a reference for

similar study.
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Fig.1 Diagram of mould formation
for toroidal concrete block
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Fig.2 Assembly drawing of mould
for toroidal concrete block
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Fig.3 Diagram of mould formation for expanding bolt
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Fig.4 View of expanding bolt and fixture
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Fig.7 Assembly drawing of controlled water pressure device
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Table 1 Test conditions

T FALISES

v ks ST PN e
1 C50 3.0 0.0 0 14
2 C50 3.0 0.1 0 14
3 C50 3.0 0.3 0 14
4 C50 3.0 0.5 0 14
5 C50 16.5 0.0 0 14
6 C50 16.5 0.0 20~100 14
7 C50 16.5 0.1 0 14
8 C50 16.5 0.1 20~100 14
9 C50 16.5 0.3 0 14
10 C50 16.5 0.3 20~100 14
11 C50 16.5 0.5 0 14
12 C50 16.5 0.5 20~100 14
13 C30 16.5 0.0 0 14
14 C30 16.5 0.1 0 14
15 C30 16.5 0.3 0 14
16 C30 16.5 0.5 0 14
17 C70 16.5 0.0 0 14
18 C70 16.5 0.1 0 14
19 C70 16.5 0.3 0 14
20 C70 16.5 0.5 0 14
21 C50 16.5 0.5 0 21
22 C50 3.0 0.5 0 21
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Table 2 Concrete mix ratios
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C50 299 164 669 1139 86 43 5.14
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Fig.9 Curves of Cl-ion concentration versus distance
under different water pressures (o= 16.5%, d =0 pm)
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Fig.11 Curves of Cl-ion concentration versus distance

with different crack widths
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