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Research on Gas Permeability of Pipe-concrete
Interface in Plastic-pipe Confined Concrete
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Abstract: A pressure-time recession method to measure the
gas permeability of the pipe-concrete interface in Plastic-Pipe
confined Concrete (PPC) was introduced, and then effects of
some improving measures on the gas permeability of the pipe-
concrete interface in PPC were investigated by this method.
Results indicate that this method is of high repeatability and
stability. The gas permeability decreases with the increase of
the expansive agent. The Preprufe tape greatly improves the
bonding property of the pipe-concrete interface. and
therefore, the decay time of gas pressure or the gas
impermeability is an order of magnitude higher than that of
the controlling PPC. Fitting curves of the gas pressure-time
recession were conducted and an empirical formula was

proposed.
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Fig.1 Molding of plastic-pipe confined concrete
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Fig.2 Test of interfacial gas permeability
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Tab.1 Chemical constituents and alkali content of HEA

Y%

Ji}éﬂ'& % w ( SiOz ) w (Alz 03 ) w ( Fez 03 )

w (Ca0)

w (MgO) w(SO3) w(K20) w (Naz0)

1.20 18.90 18.50 1.45

29.30

2.35 31.55 0.20 0.10
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Tab.2 Mix proportion of concrete

BB w(HEA) /% m7ki/ 7J(‘{')E)ﬂ§/ ?Hﬂ%*{/ *ﬂ%ﬂf HEA )ﬂ:i%/ 28 dy ik 28dH Hﬂjjiijﬂ{%
(kg « m™3) (kg « m™3) (kg » m™3) (kg « m™3) (kg » m™3) R & /MPa /1071
H-0 0 176 352 732 1140 0 52.0 0.31
H-12 12 176 352 690 1140 42.3 54.8 3.80
H-20 20 176 352 662 1140 70.4 59.5 9.98
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Fig.3 Replicate test curves of interfacial gas permeability
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gas permeability
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Fig.5 Effect of preprufe tape on interfacial

gas permeability
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Fig.6 Test curve and fitting curve
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Tab.3 Curve fitting results

MRk pe A, m A, n R2/%
H-0 0.43 24.61 14.25 176.94  109.35  99.998
H-12 16.69 121.82 128.95 60.13 31.79 99.989
H-20 18.02 55.13 31.99 129.39 172.06  99.991
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