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Abstract: In such environments as tidal / splash zone andxsoilzair transition zone in saline environment, concrete structures, like
bridge piers and pile foundations, often suffer more severe stfuctiisal ‘corrosion and reinforcement corrosion than those completely in
water, soil and air. The application of plastic pipe concrete can effectively solve the above problems. Plastic pipe concrete is
integrated by pouring concrete into a large-diameter plastic pipe with a certain structural size. Plastic pipes can protect the bridge
piers, eliminate the water level change areayand’the soil-air junction area in structural design, so as to realize the integrated
anticorrosion protection of the bridge piers in the sdlty environment. The anti-corrosion protection effect of the plastic pipe concrete
system depends on the impermeability/0f the plastic pipe-concrete interface. The difference in the coefficient of linear expansion
between plastic pipe and concrete/and thé§hrinkage of the core concrete will damage the bonding layer between the plastic pipe and
concrete, thereby affecting the impermeability of the interface. To improve the impermeability of plastic pipe-concrete interface, the
effect of a pressure-sensitiyeadhesive tape-the Preprufe double-sided tape attached to plastic pipe-concrete interface was studied.
Through the experiments of iterfacial bond strength, interfacial water penetration height and interfacial air permeability, the
interfacial bond strength, interfacial water penetration height, gas pressure-time decay curve are measured, and the interface
permeability index is-deduced. The experimental results show that the relationship between the interfacial bond strength and the
width of adhesive tape can be preliminarily considered as power function distribution. The bond strength formed between the
pressure-sensitive adhesive layer and liquid concrete during the hardening process is much greater than that between the ordinary
adhesive tape and the plastic pipe. Pasting the Preprufe tapes can significantly improve impermeability of the plastic pipe-concrete
interface. The interfacial permeability index decreases with the increase of the width of adhesive tape, and the interfacial
permeability index coefficient of plastic pipe-concrete specimens with 220 mm wide tape were only 2.86% of that of the specimens
with no tape. Preprufe double-sided pressure-sensitive tape has good performance in improving the impermeability of plastic pipe-

concrete interface. The width of adhesive tape can be selected by
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considering the required effect and cost in engineering applications.

Keywords : plastic pipe-concrete interface ; double-sided pressure-sensitive tape ; interfacial bond strength ; interfacial water

penetration height; interfacial airtightness
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Fig.3 Plastic pipe-concrete specimens with the Preprufe double-sided tape
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Tab.2 Test results of impermeability of plastic pipe-concrete interface with Preprefe tape of different widths

Interfacial water"penetration height

Interfacial airtightness

Bond strength
Specimens (kPa) Water penetration Permeability coefficient Decay Permeability index Q
height (cm) (107-cm-s™) time (s) (1021
PRE-0 44.6 13.85 2.38 199 9.43
PRE-55 263 0 N/A 383 441
PRE-110 512 0 N/A 1248 1.11
PRE-220 1070 0 N/A 3349 0.27
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