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A Study on the Evaluation of Necessity for the Support
in Case of Excavation of the Transport Drift at Danyang Site

Jong-Uk Lee, Man-Seob Cho, II-Jung Kim and Yeong-Seok Kim

ABSTRACT

In order to evaluate the necessity for the support during the excavation of the. transport drift and
use the data for design applications, laboratory testings of mechanical properties of rock samples
and engineering rock mass classifications on this study site were performed. The values of RMR
and Q-system are 68 and 11.8, respectively. Since these results were evaluated as good, this rock
mass were determined to be unsupported. Full face excavation method was determined to be suitable
for excavating this drift. In case of excavation, smooth blasting techniques must be carried out at
the wall rock and the crown. However, considering the blast vibration etc. that have an effect on
the surrounding rock mass, approximately less than 9 kg of explosive charges per blast should be

maintained.
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Fig. 1. Schematic diagram of servohydraulic testing
system.

Table 1. The loading conditions applied to samples
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Table 2. Physical properties of samples

Physical properties Test results: Mean value

Apparent specific gravity 2.82

Apparent porosity(%) 0.71

Degree of satruation %) 32.40

Water content(%) 023

(Dried) (Saturated)

Uniaxial compressive 2,270 1,990
strength(kg/cm?)

Brazilian tensile 206 163
strength(kg/cm?)

Triaxial compressive 2,760 -
strength(kg/cm?)

Shear strength(kg/cm®)* 360 285

Angle of internal 56 56
friction(°)*

Bending strength(kg/cm?) 144 126

Secant Young's 6.69 5.57
modulus( X 10° kg/cm?)

Secant Poisson’s ratio 0.26 0.23

*Shear strength and angle of internal fricition:
—Dried condition: the values obtained by Mohr’s fai-
lure envelope from the resuits of triaxial compressive
test.

— Saturated condition: the values obtained by Mohr’s
common tangent line and Mohr’s circles of uniaxial
and tensile strength.

Test Number of Diameter Length Loading
methods specimens (mm) (mm) conditions
Uniaxial strength test 40 26.5 53 5 kg/cm?/sec
Triaxial strength test 20 26.5 53 under 45 kg/cm? confining pressure
Brazilian 20 26.5 135 20 kg/cm?/sec
Bending test 20 26.5 150 at 0.2 mm/min. strain rate
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Table 3. The results of horizontal and vertical stress at a longitudinal section of a level
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Maximum Minimum ch/ov
Formula types value value
(kg/cm?) (kg/cm®) at Max. value at Min. value
o.=pgH 28.6 10.6
1 0.35 0.35
on=(v/1—Vv)o. 9.9 3.9
o, = 0.25H 254 94
2 0.82 .85
o, =049+ 0.2H 20.8 8.0 08
o, = 13.6+0.233H 36.2 22.0
3 o, =27.8+0.183H 459 34.2 1275 1.55
A 6. =19+ 0.266H 46.0 29.0 268 334
o, =83+ 0.407H 123.2 97.0 ’ ’

1. theoretical formula, 2. Haimson’s formula, 3. Han-Uk Lim’s formula, 4. Herget's formula

on: horizontal stress, o.: vertical stress, v: Poisson’s ratio, p: density of rock mass, g: gravity acceleration, H:

depth(m)
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Table 12. The assessment of necessity for the sup-
port in this drift
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