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SYNOPSIS : A concrete lining of NATM tunnel is the final product of a process that involves

planning and evaluation of user needs, geotechnical investigations, analysis of ground-lining
interaction, construction, and observations and modifications during construction. The designer must
consider the lining in context of the many function, construction, and geotechnical requirements.
Also, the loss of supporting capacity of shotcrete lining due to poor rock qualities and shotcrete
erosion must be considered. The values, shapes, and estimating methods of rock load and water
pressure are very different with every designers. Estimating methods of rock loads used in the
design of NATM tunnel concrete lining are investigated. Numerical analyses are done in various
conditions. And the rock loads estimated from radial stress and plastic zone are compared
respectively.
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2.1 Terzaghi2| uisi=E ERE

E 1. Terzaghi® itslE EFE (Rose, 1982)

Rock Condition RQD | Rock Load Height, Hy(m) Remarks

Light lining required only if
spalling or popping occurs
Light support, mainly for
2. Hard strstified or protection against spalls. Load
) 90~99 0~0.5B :
schistose may change erratically from
point to point

1. Hard and intact 95--100 0

3. Massive, moderately - _ -
B 8595 0~0.25B
4. anl‘élofeeratjly blocky | 75 _g5 | 025B~020(B + H) Types 4, 5, and 6 reduced
am ‘ .
5 Very blocky and by about 50% from Terzaghi

3075 (0.20~0.60)(B + Hy) values because water table

seamy has little effect on rock
6.Completely  crushed | 3~30 0.60~1.10(B + Hy) load(Terzaghi, 1946; Brekke

but chemically intact 1968) ’ ’ ’
6a. Sand and gravel 0-~-3 1.10~1.40B + Hy)

7 Squeezin rock Heavy side pressure, invert
) q g ’ NA (1.10~210)(B + Hy) struts required. Circular ribs
moderate depth

are recommended.

8. Squeezing rock, NA (2.10~450)(B + H,) -
great depth

Circular ribs are required. In
extreme cases, use yielding
support

Up to 250ft irrespective of

9. Swelling rock NA value of (B + Hy

F)B:EHY & H : HE %0l

Terzaghi® 1946do] A A K o]t 250
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el Hri7h =@ w@o] ok g
7 539 WF d3ge Rz e %
Ul 2 19 2o, 0~200 t/m’e ¥
g ®eoja st ° 1 2 3 4 5 6 7 8 ]

Terzaghi's rock classification
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2.2 Terzaghi2| 0|=E4]
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