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Fig.2 Superposition of compliance for a jointed rock mass
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Table 1 Material and geometrical parameters

Category  Property description Value
Intact rock Elastic modulus: E 75GPa
Poisson’s ratio : v 0.25
Joint set 1  Dip angle 50°
Joint spacing 20cm
Joint set 2 Dip angle -40°
Joint spacing 33cm
Common  Nommal stiffness : K, 30 GPa/m
Shear stiffness : K, 7 GPa/m
Dilatancy angle : © 10°

Table 2 Back analysis number with respect to excavation
zone and numberof measurementdataand unknowns

Analysis Excavation N, N Analysis _Excavation N, N

1 Arch 1 27 786 8 Bench 4 53 730
2 Arch 2 27 774 9 Bench 5 53 722
3 Arch3 27 770 10 Bench 6 53 714
4 Arch 4 53 762 11 Bench 7 53 706
5 Bench 1 53 754 12 Bench 8 53 860
[3 Bench 2 53 746 13 Bench 9 53 852
7 Bench 3 53 738

N, : Number of measured displacemetns N : Number of unknown parameters

e
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Fig.9 Finite element mesh
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Fig.13 Distribution of joint slip (Joint set 1, Negative direction)
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BACK ANALYSIS OF EXCAVATION PROCESS OF UNDERGROUND
POWERHOUSE CAVERN CONSIDERING SLIP DEFORMATION OF ROCK JOINTS

Shinichi AKUTAGAWA, Mitsuru KAKTHARA, Masaki TAKEYAMA and Shunsuke SAKURAI

This paper proposes a new method of back analysis to be applied for monitoring deformational mechanism of a jointed rock
mass around a large scale underground powerhouse cavemn. In this method, amount of slip displacements along each joint set is
treated as main unknown parameters, which are determined from measured displacement by a minimum norm solution method.
The method is applied to analyze the measured displacement data for the underground cavern of the Okawachi Pumped Power
Storage Scheme. The results indicate that not only general strain field, but also in-depth deformational mechanism of the jointed
rock mass along with changes in axial forces in PS anchors, can be identified in a fraction of a time which used to be required by

traditional back analysis methods, with reasonable accuracy.
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