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Three Dimensional Behaviour of the Rock Mass around a Large Rock Cavern

during Excavation

Young-Nam Lee, Young-Ho Suh and Kwang-Sue Jue

ABSTRACT This paper presents the results of deformation measurement and numerical analysis
carried out to study the behaviour of the rock mass around large underground oil storage caverns.
Displacements during excavation have been monitored using borehole extensometers which had been
installed before the excavation of caverns proceeded. Numerical analysis has been carried out to
examine the three-dimensional behaviour of rock and the face advance effect. The input parameters for
this analysis were determined from the results of laboratory and field tests. The deformation modulus
of the rock mass was determined from plate loading test at the site and in-situ stresses were measured
from the overcoring method with USBM deformation gauge. The results from this study gave a clear
picture for three-dimensional behaviour of the rock mass, hence would be used for the optimum design.
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Fig. 1. Schematic view of the underground oil storage
facility.
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Table 1. Mechanical properties of intact rock.
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Fig. 2. Layout section showing instrumentation details.

6

Gallery

y

>

Bench-1

Bench-2

v

Bench-3

e

Im
Tm

v

Displacements (mm)
[

o

2 ‘ ]
2-1012345-432-1012345-1012345-54-3-2-1012345
Relative distance from tunnel face (/D)

Fig. 3. Measured vertical displacements above the
crown during excavation.
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Property No. of samples tested Average value Range
Uniaxial compressive strength(kg/em?®) 12 2,500 2,150~3,310
Tensile strength(kg/cm? 12 220 160~310
Elastic modulus(x 10° kg/em®) 12 83 7.0~9.7
Poisson's ratio 12 0.23 0.21~0.25
Internal friction angle(”) 4 51.5 49-54
Cohesion(kg/em?) 4 530 480~590
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Fig. 4. Tangential stress changes above the crown during excavation,
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Fig. 6. Displacements at the crown and the sidewall.
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Fig. 8. Tangential stress changes at the crown and
the sidewall.
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