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Monitoring Results of Rock Mass Behavior during Excavation of Deep Cavem

Hong-Gyu Lee

Abstract The world’s largest nucleon decay experiment facility is constructed at a depth of approximately 1,000
meters, in the Kamioka Mine, Japan. The excavated cavern is consisted of a cylinder of 42.4 m high and a semi
elliptical dome of 15.2 m high, with a bottom diameter of 40 m. The total excavation volume is approximately
69,000 m’. Because of the character as a large cavern excavation in deep underground, there is many unknown
factors in rock mechanics. Based on the results of rock test and numerical analysis, the monitoring of rock mass
behavior accompanying progress of construction was performed by various instruments installed in the rock mass
surrounding the cavern. The monitoring data was used in the study of measures for cavern stability.
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Table 1. Mechanical properties.
Density (0) 2.7(g/cm’)
Ultrasonic wave velocity (vp) 6.4(km/sec)
Laboratory Unconfined compressive strength (oc) 140 MPa
Modulus of elasticity (E) 54,000 MPa
Poisson’s Ratio ) 0.16
Primary wave velocity (Vp) 5.0 km/sec
Modulus of elasticity (E) 22,000 MPa
In-situ Maximum principle stress (1) 29.4 MPa(309*"/68*")
Intermediate principle stress (02) 19.3 MPa(60/8)
Minimum principle stress (03) 6.2 MPa(153/20)

*A : Bearing, *B : Dip
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Table 2. Supports system.
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&4 Newly excavated parts

Number
Support Type
Dome part Cylinder part
Shotcrete Thickness 8 cm x 2 Layers 8 cm x 2 Layers SFRS
Length (m) 2.35
Rock bolt #22 m rebar
Interval (m) 1.0 x 1.0 1.0 x 1.0
Length (m) 8.0 #152 m
Cable bolt 7 wire cable
Interval (m) 2.0 x 2.0 2.0 x 2.0 2 sets/ lhole
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Fig. 12, Displacement change of excavation advance
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