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Abstract

Abstract

Tunnelsare structures which demand high security and functionality standards. Especially, when it
comes for twin tunnel construction, the interaction of the two branches is a composite phenomenon
which has to be faced by the engineer at first steps of thedesignstage.

The present thesis investigates the interaction between the two branches of a twin tahtieé
excavation phase and the determination of a suitable pillar width which will ensure safety and
functionality for the structure.

At first, a theoretical backgroundbout tunnel mechanicsas well asa literature review about
interaction between the two branchemedisplayedaiming to forma widespectrumof the existing
knowledge about the usual mechanical behavior of twin tutingl

The numerical approach of the issue followednsists othe execution of numerical parametric
analyses witlihree dimensional finite element simulations so that the resuliis not conclude any
assumptions of the stress and preconvergence estimati@thods. The simulation of the problem

is carried out with the aid of the finite element code Abaqus, while the interaction of the two
branches is quantifieth the terms ofpressure and hoop force on the immediate support shell and
in terms of maximum ad minimum main streses ofelements on the excavation perimeter.

Parametric analysestudy the impact opillar widthand geotechnical condition® the mechanical
behavior of two branches in a twin tunnel.

Finally, the most important results and consllens of this thesis are summarized and suggestions

for further research are presented, as the twin tunnel interaction phenomenon appears to be of
particular interest.
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Intact rock properties
Unconfined 122.364 (Hoek and Brown, 1997)
Compressive MPa
Strength, (UCS)
Young’s modulus, 35000 (Srivastava, 1985)
(E) MPa
Tensile strength, 0.2879 (Hoek et al_, 2002)
(o) MPa
Poisson’s ratio, (v) 0.21 (Srivastava, 1985)
Unit weight, (Y) 0.028 (Srivastava, 1985)
MPa/m
Cohesion, (c) 1.752 (Hoek et al | 2002)
MPa
Friction angle, (§) 48.34° (Hoek et al_, 2002)
Hoek-Brown 17 (Hoek and Brown, 1997)
material constant,
(my)
Disturbance factor, 08 (Hoek et al_ , 2002)
o
Rock Mass Properties
m, 1.7 (Eberhardt, 2012)
s 0.004 (Eberhardt, 2012)
(Geological strength 62 (Hoek and Brown, 1997)
mdex), GSI
E 6734 MPa  (Hoek and Diederichs,
2006)
Residual Values
m, 0.2206 (residual) (Cai et al., 2007)
5 0.00001575(residual) (Cai et al_, 2007)
c 0.7010 MPa (residual) (Cai et al_, 2007)
¢ 32.21° (residual) (Cai et al., 2007)
GSI  27.01(residual) (Cai et al_, 2007)
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