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Selection of Optimum Support based on Rock Mass Classification
and Monitoring Results at NATM Tunnel in Hard Rock

Y. G. KIM, J. B. JANG and H. J. JEONG

ABSTRACT Due to the constraints in pre site-investigation for tunnel, it is essential to re-
design the support structures suitable for rock mass conditions such as rock strength, ground
water and discontinuity conditions for safe tunnel construction. For the selection of optimum
support, it is very important to carry out the rock mass classification and in-situ measurement
in tunnelling. In this paper, in a mountain tunnel designed by NATM in hard rock, the
selectable system for optimum support has been studied. The tunnel is situated at Chun-an in
Kyungbu highspeed railway line with 2 lanes over a length of 4,020 m and a diameter of 15 m.
The tunnel was constructed by drill & blasting method and long bench cut method, designed five
types of standard support patterns according to rock mass conditions. In this tunnel, face
mapping based on image processing of tunnel face and rock mass classification by RMR carried
out for the quantitative evaluation of the characteristics of rock mass and compared with rock
mass classes in design. Also, in-situ measurement of convergence and crown settlement
conducted about 30 m interval, assessed the stability of tunnel from the analysis of monitoring
data. Through the results of rock mass classification and in-situ measurement in several
sections, the design of supports were modified for the safe and economic tunnelling.
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Table 1. The results of rock classification by RMR
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Fig. 2. The section of standard support pattern.
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Table 3. Properties of rock and support
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Fig. 3. The view of tunnel excavation.
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QFA &4 II I v \Y%
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R XA kgf/cm) 1,287 1,064 889 421
el b7t C(kgf/(m ) 95 88 82 32
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ol 024 022 024 0.24
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VB k7" 52 50 46 22
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Table 8. Rock classification by RMR
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Fig. 6. The view of measurement of convergence.
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Fig. 9. Convergence and crown settlement at Sta. 103K 640.
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