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A study on the rock-support behavior due to railway tunnel excavation
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ABSTRACT

With increaging the number of tunnel constructions, more reliable analysizs methods for tunnel
excavation i needed to accomplish technically sound design, and stable and economical constructions.
For this purpose, a series of construction procedures, which include excavation and support stages of
tunneling, need to be considered. In this study, therefore, rock-support responsge behavior due to railway
tunnel congtruction hag been examined by using analytic methods and numerical caleulations. For
examining rock-support response behavior, the effects of shotorete, thickness and time of installation
have been conzidered. Through analytic and numerical caleulations, it iz shown that support pressure
becomes higher with increasing the shotorete thickness and aiffhess, and hence the tunnel deformation
tends to be stable. It iz also important to notice that there iz a significant effect of shotorete installation
time on the tunnel deformation, alithough no significant change in support pressure iz observed
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Parameter Value
Uniaxial compressive strength 64.9 MPa
Material constants m. s m = 1261, 5 = 0.00089
Rock mass Modulns‘nf elasticity (E) 12,0 GPa
Material constants for broken rock mass mu, $ m = 0.013, s = 0.0000)
Poissou's ratio ().
Unit weight of broken rock mass () 0.02 MN/m
Modulus of el v (L, 20.7 GPa
Shotcrete Poisson’; 0.25
Uniaxia] ive strenglh 34.5 MPa

“Tunnel radius (r) = 3 m. In situ_siress (Po) = 27 MPa
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