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Trenchless Repairing-Reinforcing Process of Underground Pipes with
Advanced Composite Materials
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ABSTRACT

To overcome the disadvantages of conventional excavation technology, various trenchless (or excavation

free, or no-dig) repair-reinforcement technologies have been developed and tried. But trenchless technologies

so far developed have some brawbacks such as high cost and inconvenience of operation. In this study, a

repairing-reinforcing process for underground pipes with glass fiber fabric polymer composites using VARTM

(Vacuum Assisted Resin Transfer Molding) has been developed. The developed process requires shorter

operation time and lower cost with smaller and simpler operating equipments than those of the conventional

trenchless technologies. For the reliable operation of the developed method, a simple method to apply

pressure and vacuum to the reinforcement was devised and flexible mold technology was tried. Also, resin

filling and cure status during RTM process were monitored with a commercial dielectrometry cure monitoring

system, LACOMCURE. From the investigation, it has been found that the developed repairing-reinforcing

technology with appropriate process variables and on-line cure monitoring has many advantages over

conventional methods.
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Fig. 1 Repairing-Reinforcing Process of Underground
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Viscosity 0.2 Pa-sec
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Young’s Modulus 4.1 GPa
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Fig. 6 Resin Wetting & Cure Monitoring Result

Fig. 7 Cross Section of Reinforced Acryl Pipe
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