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Mechanical behavior and calculation method of interface between
host pipeline and lining

ZHAO Yahong', MA Baosong”, ZHANG Haifeng', HE Chunliang', SHI Guopeng'

(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;
2. School of Civil Engineering, Sun Yat-sen University, Zhuhai 519082, Guangdong, China)

Abstract: To understand the repair effect of trenchless centrifugal spraying method on defective pipeline and reveal
the failure mechanism of the repaired interface and “pipeline-lining” system, a composite curved beam model was
established. Analytical formulae of the cross section stress and the interface stress of the composite curved beam
with different materials were derived by using the method of variable cross section, and the accuracy of the formulae
was verified through the Three Edge Bearing Test (TEBT) of the repaired pipeline under concentrated load. The
criterion for judging the coordinated deformation of the “pipe-lining” system was given—when the resistance of the
interface was greater than the load, a composite structure was formed ; otherwise, a unitized structure was formed.
Through the analysis of the parameter study, a simplified interface shear stress formula was obtained based on the
ratio B of lining thickness to host wall thickness, the ratio i of elastic modulus, and the diameter of the existing pipe
D. The accuracy error between the proposed model and the mechanical model was less than 1% . Finally, the
design method of lining repair for existing pipelines with different failure modes was given.
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Fig. 1 Stress analysis of composite curved beam
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Fig.2 Pipe-lining structure dimensions and force patterns( mm)
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Tab.2 Interface stress under different concentrated force MPa
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0 0.451 0.109 0.903 " 0.217 1.806 " 0.435 2.710" 0.652
15 0.436 0.066 0.872" 0.132 1.744 " 0.264 2.618" 0.396
30 0.391 0.026 0.782" 0.052 1.564 " 0.104 2.347" 0.157
45 0.319 -0.008 0.638" -0.016 1.277* -0.033 1.916 " -0.049
60 0.226 -0.034 0.451 -0.069 0.903 " -0.138 1.355* -0.206
75 0.117 -0.051 0.234 -0.102 0.467 -0.203 0.701°* -0.305
90 0.000 -0.057 0.000 -0.113 0.000 -0.226 0.000 -0.339
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120 -0.226 -0.034 -0.451 -0.069 -0.903 " -0.138 -1.355"° -0.206
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150 -0.391 0.026 -0.782" 0.052 -1.564* 0.104 -2.347" 0.157
165 -0.436 0.066 -0.872" 0.132 -1.744" 0.264 -2.618"° 0.396
180 -0.451 0.109 -0.903 " 0.217 -1.806" 0.435 -2.710" 0.652
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