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(47} A method on rock classification and standard supports system
for NATM
Toshio Nagao
Teruaki Takahashi
Minoru Kawakita
HOKKAIDO Engineering Consaults Co.,LTD

NATM has been rapidly spread for tunnelling method in last ten years
in Japan. However,the methods for constructing tunnel economically and
stablly at NATM,namely,ground evaluation method,standard design process
and the means.of controlling éxcavation by mesurements etc, are ont fully
established now.

In this paper,we proposed the classification of rock masses and the
standard supports system by analyzing the results of labolatory and in-
situ tests,which were perfomed from the class of hard rock down to the
one of squeezed or loosed ground, and further rearrenging various clas-
sification suggested to date.

The main resulté of analysis are follows,

1) Dynamic elastic modulus(Ig) vs. static one(Es) relation:
Eq=ky - Egk2
where kjand kpis the constants dependent and independent on rock.
2) Static elastic modulus vs. compressive strength(6¢) relation:
=40~ 50 (kg/em2) ; Es=a-6c8 (v p>1)
in6ez 40~ 50 (kg/cm2) 5 Eg=a.6g
whered, are constants.
3) The equation of estimation about compressive strength(6g ) on a
jointed rock mass:
6crz43 (kg/em2) ; Llogl(6r/Ve? )=Vp /2,7 + kg
in6crs 43 (kg/em2} 5 log6eg =1.31logVp + kpo
in which, Vp ; P wave velocity

kgis kppiconstants dependent on compressive strength of
rock specimen and elasic wave velocity of specimen
or rock mass.,

According to the results of analysis above mentioned, we attempted
to make the table of rock blassification for NATM from a viewpoint of
practical use.

Furthermore, the standard supports system for every rock grade were
also considered by meas of FEM etc. and discussed as to applicability
of the system to a tunnel constructed by NATM.

Consequently, it is clear that the rock classification and standard

supports system in this study is applicable to NATM tunnel.
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