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Study on mechanical behavior and stability of tunnels with large section

#OFR LIRS - RedEA - HPRT T
Yujing JIANG, Tetsuro ESAKI, Siro SUEMATSU and Yoko TANAKA

The mechanical behavior and face stability of road tunnels with large scale section are examined by using the
model test and the three dimensional numerical analysis method. Compared with two-lane tunnels with circle
and standard section, it is clarified that the tunnel face with the large section tends easily to unstable due to the
progress of plastic zone and large deformation of ground in front of the tunnel face. The effects and the
existing problems of both excavation methods for the large section tunnel, upper half method and middle wall
method, on increasing the stability of tunnel face are also investigated. Finally, a new analytical model which
can be used to assess the instability condition of tunnel face is presented based on the detailed three dimen-
sional analysis of tunnel behavior. ‘
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Table 1 Mechanical properties of rock mass.

Elastic Young's modulus (MPa) 500
Poisson's ratio 0.35
Mass density (kg/cm®) 0.0024
Cohesion (MPa) 0.9
Angle of internal friction ) 25
Dilation angle ( ) 20
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Fig.2 Distribution of the ratio of maximum principal stress to in-
situ stress on tunnel wall.
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Fig.3 Propagation of crack and deformation of tunnel wall in
model experiment.
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Fig.4 Development of plastic zone and deformation vector on the

spring plane of tunnel during excavation for three types of
cross sections: (a) Circle, (b) Standard, (c) Large scale.

&8,
&8
\\\\\; f

Y4,
3

3

A
BRANANK
W\

A
ORI
‘.Il

AN s
bt

Fig.5 Excavation methods : (a) upper half method, (b) middle

wall method.

Fig.6 Plastic zone and deformation vector around the large section

tunnel.
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Fig.7 Comparison of mechanical behavior of ground around
tunnel: (a) upper half method, (b) middle wall method.
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