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Abstract. The proportion of aging pipelines in China’s urban water supply networks is increas-
ing. Traditional excavation-based replacement methods are costly and highly disruptive. The lining
method with inserted hoses, featuring high strength and corrosion resistance, has emerged as a po-

tential trenchless rehabilitation solution, yet its mechanical behavior in water supply applications

remains insufficiently understood. This study investigates the mechanical response of aramid/ TPU

composite hoses throughout folding-insertion-reversion processes through tensile tests and nonlin-

ear finite element simulations. Key findings include: The stress-strain curve exhibits three distinct
phases, with a tensile strength reaching 49. 63 MPa, demonstrating high strength-toughness syner-

gy between aramid fibers and TPU matrix. During folding-reversion, maximum circumferential
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stress (43. 87 MPa) occurs at the crown (roller contact zone), while fiber orientation angles signifi-

cantly affect stress distribution and interlayer bonding: Simulation of bending conditions reveals

traction force peaks positively correlate with bending angles (329% increase at 90°vs 30°) and nega-

tively with radii (428% increase at 1D vs

strength.

4D ),

though hose stresses remain below tensile

Keywords: Water supply pipeline; Trenchless rehabilitation; Fiber-reinforced lining hose;

Folding-restoration; Traction bending
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