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MEASUREMENT AND AN EXAMPLE OF NUMERICAL ANALYSIS FCR

MIYANA TUNNEL EXCAVATED IN SEMI-HARD ROCK WITH NATM.

by Hisashi Yoshimura
Takeshi Yuki
Yuichi Yamada

Nobuyuki Kokubun

Tris paper reports the measurement and FEM analysis of Miyana Tunrei which
is a double truck tunnel (total length; 1800m) under construction on the Uet-
su Truck Line of Japanese National Railways. Of the total length, a 1250m s-
ecticn is being excavated in dolerite with full face New Austrian Tunnelling
Method (NATM). To double truck railway tunnel (cross section area;60,9m) in
semi-hard rock NATM has scarcely been applied in Japan, so very little data
exists on the behavior of the rock mass under such conditions. Therefore the
authors report the measuring results and an example of numerical analysis of
this tunnel. .exvecting them to be availed for other measurements and predime-
nsionings under similar conditions.

Fhysical properties of dolerite (sample) are as follows; unconfined compr-
essive strength=280~750kg/cr* , modulas of elasticity=1.6x10~3.9x10" kg/cm? ,
elastic velocity-4.7~5.3km/s.

Rock movements are measured with convergence measuring device and multiple
-point borehole extensometers, and res.lts of the measurement show that rock
movements are extremely small (maximum value:about lmm) and cease early (wit-
hin a week). The stresses acting along the rock bolt and in sprayed comcrete
are also measured with electrical resistance strain gauges and hydraulic pre-
ssure-cells, and the results show that they are considerably lowerer than th-
ose designed.

Physical properties of dolerite (sample) adopted, simple elastic FEM anal~-
ysis Was carried out as numerical analysis. Consequently good correspondence
was recognized between the values measured and those calculated, and plastic
zone was considered not to exist in the surrounding rock mass.

The results in this paper apply only to the rock conditions in Miyana Tun-
nel so before any general theories could be developed many more measurements
apd numerical analyses under similar conditions would ve needed.

Based on the results from the measurement and FEM analysis, the following
conclusions can be drawn regarding the tunnel excavated im dolerite with NATM.

(1) The behavior of rock mass and supports in the double track tunnel exc-

avated in semi-hard rock (dolerite) with NATM has clarified to a cert-
ain degree.

(2) Pre-dimensionings of NATM in semi~hard rock can be carried out with s-

imple elastic FEM in some cases.



