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THE CONSTRUCTION MONITORING SYSTEM FOR THE NATM TUNNELS
USING THE IN-SITU OBSERVATION QUANTIFIED

I B - MR - HEHEM - BEETH R R
Akira AIKAWA, Kenji MATSUI, Naonori YOSHIDA,
Yasuyuki YOKOTA and Takeshi CHISHAKI

Abstract : A construction monitoring system for the NATM tunnels through hard rock mass has been
developed by quantifying the in-situ observation after each drill and blast round. The system is
advantageous because it allows sufficient accuracy in monitoring such hard rock mass whose deformation
is too small to be measured accurately using the conventional instrumentation monitoring system. By
substituting categorized observation into two proposed models, the thickness of shotcrete and the necessity
of steel arch support are evaluated as numerical values. The most appropriate combination of supporting
members is obtained by using both functions. Because of the introduction of the mid-procedure concerned
with the requirement for the important supports between the explicable variables and the objective
variables, the system has the capacity for higher monitoring accuracy than other more common systems.
Keywords: Tunnelling, NATM, Construction Monitoring, Rock Mass Classification System,
Experimental Design, Discontinuous Hard Rock Mass, In-Situ Observation, Multivariate Analysis.
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