TUNNEL & UNDERGROUND SPACE Vol. 23, No. 4, 2013, pp. 280-287

http://dx.doi.org/10.7474/TUS.2013.23.4.280

TUNNEL & UNDERGROUND SPACE

ISSN: 1225-1275(Print)
ISSN: 2287-1748(Online)

Q220 Mohr-Coulomb O|=siE 0|

MTZHORYY A

YEE, Yoy, RS2, Huy”

Analysis of Whole Tunnel Stability by Using Rock Mass Classification and

Mohr-Coulomb Analytical Solution
Yong-Bok Jung, Eui-Seob Park, Dong-Woo Ryu, Dae-Sung Cheon*

Abstract Finite element or difference methods are applied to the analysis of the tunnel stability and they provide
detailed behaviour of analyzed tunnel sections but it is rather inefficient to analyze all the section of tunnel by
using these methods. In this study, the authors suggest a new stability analysis method for whole tunnel to provide
an efficient and easy way to understand the behaviour of whole tunnel by using an analytical solution with the
assumption of equivalent circular tunnel. The mechanical behaviour, radial strain and plastic zone radius of whole
tunnel were analyzed and appropriate support pressure to maintain the displacement within the allowable limit was
suggested after the application of this method to the tunnel. Consequently, it was confirmed that this method can
provide quick analysis of the whole tunnel stability and the quantitative information for subsequent measures such
as selection of tunnel sections for detailed numerical analysis, set up of the monitoring plan, and so on.
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Fig. 1. Variables for calculation of strain and plastic zone
radius around the circular tunnel (after Hoek, 2006,
1, = plastic zone radius, r, = original tunnel radius,
po = in situ stress = depth below surface x unit
weight of rock mass, p;i = internal support pressure

B Amsfo] QAR R 2 A9 Fue wayst
A gkom] BHAES Bk o] A% edume] v
g el kgt ek
T, (1+v)
u, =0, ~p,) 5)

m

Qhte] PY7ES 002 TPgst A¢ 24utalo] o3t

cheat 2k

@)

2
T,
2(1-v)(p, —p,,) T—") —(1-20)(p,—p,)
A7IA B, 3t vi= AREY] BIgAIef sZolbulot)
oA AS Serafim & Pereira(1983), Lolin]|=
Tsuchiya(1984)7} Aokt 218 ARg-51o] AXSIATH

22 Mg Hxt

ARkel Yue H8a17] gAY Fig 20} 2o] WA

{ Estimation of RMR ] [ Geometry }

Vertical stress

Classification of
ground behavior

Analytical solution
Radial strain, Support
Plastic zone radius pressure
Acceptable?
YES
Subsequent measures
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