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Rock mass class | Excavation Rock bolts Shotcrete Steel sets ]
(20 mm diameter, fully
grouted)
I - Very good Full face, Generally no support required except spot bolting
rock 3 m advance ’
RMR: 81-100
II - Good rock Full face , Locally, bolts in crown 3 | 50 mm in None
RMR: 61-80 1-1.5 m advance. Complete support | m long, spaced 2.5 m crown where
20 m from face with occasional wire required
mesh
I - Fair rock Top heading and bench Systematic bolts 4 m 50-100 mm None
RMR: 41-60 1.5-3 m advance in top heading. long, spaced 1.5-2min | in crown and
Commence support after each blast. | crown and walls with 30 mm in
Complete support 10 m from face wire mesh in crown sides
IV —Poorrock | Top heading and bench Systematic bolts 4-5 m 100-150 mm | Light to medium
RMR: 21-40 1.0-1.5 m advance in top heading. long, spaced 1-1.5 m in in crown and | ribs spaced 1.5 m
Install support concurrently with crown and walls with 100 mm in where required
excavation, 10 m from face wire mesh sides
V ~ Very poor Multiple drifts Systematic bolts 5-6 m 150-200 mm | Medium to heavy
rock 0.5-1.5 m advance in top heading. long, spaced 1-1.5 min in crown, 150 | ribs spaced 0.75 m
RMR: <20 Install support concurrently with crown and walls with mm in sides, | with steel lagging
excavation. Shotcrete as soon as wire mesh. Bolt invert and 50 mm and forepoling if
possible after blasting on face required. Close in-
vert
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Abstract

Nowadays, In addition to connecting two points, tunnels are also used in passive defense and
explosion-proof structures. In the event of an explosion in the tunnels, whether it is an explosion
of Excavation or an explosion inside the tunnel, there is a possibility of irreparable economic
damage, and serious damage may be done to the structure supporting the tunnel. Both temporary
and permanent tunnel support structures are used. . Support systems typically include steel
profiles or lattice girders that integrate with shotcrete to provide resistance to control tunnel
convergence and prevent damage. In this thesis, the dynamic parameters resulting from the
explosion of the fire pattern on the temporary maintenance of the tunnel, which is in cross-
section equivalent to lattice girder (mesh frame) and shotcrete, are investigated. It is very
important to study the dynamic reaction of the structure to the vibration of the explosion. For
this purpose, after selecting the appropriate rock in which the conditions of use of the equivalent
cross-section of lattice girder and shotcrete are required, these effects are investigated under the
forces caused by the explosion of the pattern used. Then, the characteristics of the dynamic
response of the temporary tunnel structure were discussed. The particle peak velocity (PPV)
criterion is used to evaluate tunnel safety under dynamic loads. If the element'’s velocity exceeds
0.9 meters per second, it will be destroyed. During the study of the elements of the temporary
support structure of the tunnel, it is observed that this structure is damaged at the location closest
to the core of the tunnel, and is damaged up to a distance of 2 meters from it. Fluid-structure
interaction(FSI) to analyze the complexities of the shock wave of the explosion, the finite
element software LS-DYNA is used.

Keywords: Tunnel, Concrete Cover, Numerical Modelling, Explosion, LS_DYNA.
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