






 

excavation (i.e., DB/He = 2.0) is assumed as the plane strain problem (i.e., DB/He = 7.0), the maximum 
transverse tensile strain induced in the tunnel is overestimated by 80%. This demonstrates again the 
importance of consideration of three-dimensional effects of basement excavation. For shallow tunnels 
(C/D =2.0), the maximum tensile strain of tunnel exceeds the allowable limit of concrete when the 
excavation diameter is larger than twice of the final excavation depth. Thus, countermeasures may be 
adopted to alleviate basement excavation effects when the excavation geometry is large. 

Conclusions 

A numerical parametric study is conducted to investigate the influence of circular basement 
excavation on three-dimensional tunnel deformation mechanisms. The maximum heave and transverse 
tensile strain of tunnel decreases rapidly as an increase in the cover-to-tunnel diameter ratio. The tunnel 
heave and transverse tensile strain at basement centerline reach maximum values when the excavation 
diameter reaches seven times of the final excavation depth. If the basement-tunnel interaction at the 
center of a small excavation is assumed as a plane strain problem, the heave and transverse tensile strain 
of existing tunnels are overestimated by 100% and 80%, respectively. When the excavation diameter is 
larger than four times of the final excavation depth, the maximum tunnel heave exceeds the allowable 
movement limit (i.e., 10 mm). Thus, countermeasures may be adopted to alleviate basement excavation 
effects when the excavation geometry is large. 
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