
NUMERICAL ANALYSIS OF MULTIPLE CRACKS IN TUNNEL LINING USING THE 
DISCRETE MODELING APPROACH 

Masaki SUZUKI, Zihai SHI, Masayasu OHTSU and Yoshihisa HIBINO 

The discrete crack approach, which has been extensively used for analyzing single cracks, is 
extended for numerical analysis of multiple cracks, based on the fictitious crack model and the 
crack-tip-controlled numerical algorithm.  Assuming each crack as an effective crack while 
restraining the growth of others in turn, an explicit formulation of the mode I-Type crack 
propagation for multiple cracks is presented, and a minimum load criterion for crack extension 
is proposed for its numerical implementation.  The accuracy and effectiveness of this 
numerical method in analyzing multiple-crack problems are demonstrated through an 
experimental verification with fracture tests on real-size tunnel specimens. 
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