b Jby5 5 W il S Yo aﬁ ’LZL@# .
agaw 4 g wuﬁ,; We Respect the Sclence
w()jIVILICA.com ” CI IC A

i gis

Real-Rcale Numerical Analyzing Dynamic Process of TBM Boring in Jointed Rock; a Case Study : Kerman Water Conveyance Tunnel in Iran
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One of the important cost items in mechanized tunneling is the cost of repairing or replacing the disc cutters that have suffered from normal wear during the
boring of the hard abrasive rocks. For inspecting the health of the disc cutters, the boring operation shall be stopped, and after checking, the worn disc
cutters may be replaced. In this work, the dynamic process of the TBM boring in the jointed rocks is simulated using a real-scale numerical analysis based
on the rock fracturing factor using the discrete element method (DEM). The stress distributions induced within the disc cutters as well as the development of
the plastic zones in the rock are investigated and compared with the actual results recorded in the Kerman water conveyance tunnel (KWCT). The numerical
results indicate that the increase in the rock fracturing causes a decrease in the induced stresses and an increase in the size of the plastic zone. In other words,
a higher penetration rate as well as more lifetime for disc cutters can be achieved in highly fractured rocks. Moreover, the average von Misses stress in the
disc cutters in the highly fractured rocks is predicted about Y#-YY% less than stress induced in the slightly fractured rocks. Due to the TBM tunneling, the
volume of the plastic zone as well as the actual penetration depth in the highly fracturing rocks are also about ¥+% and ¥v% higher than in the slightly

fractured rocks under applying the same TBM parameters, respectively
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