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Analysis of Ground Behavior applied to
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ABSTRACT

The design of underground cavern is basically governed by the mechanical properties
of ground mass distributed around excavation. It is seldom possible to consider all the
factors of ground mass properties in the evaluation of ground mass behavior as well as
to classify those factors to a simple category.

Until computer sciences have developed to calculate complex and laborious
mechanical simulation of underground openings, ground behavior was quantitatively
and qualitatively evaluated using empirical classification system.

In this paper, analysis methods of ground behavior for underground cavern using the
prediction of loosening zone, empirical method  derived from rock mass classification
and element stress analysis are described with chronological sequence.
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E-1 X|ghH Rock Loadel ©HY

Rock condition

Rock load Hp in feet

Remarks

. Hard and intact. Zero Light lining iquired only if
spalling or popping Occurs
2. Hard stratified or 0to 0.5 B
schistose Light supper, mainly for.
3. Massive, moderately protection agains spas.
0to 0.25 B Load man shnge erratically

jointed

from point to point.

. Moderately blocky and
seamy.

0.25 to 0.35(B+Hy)

No side presure.

. Very blocky and seamy

(0.35 to 1.1)(B+Hy)

Little or no side pressure.

. Completely crushed but
chemically intact

1.10(B+Hy)

Considerable side pressure.

Softening effcts of seepage towads
bottom suner requires either
conmuous suppors to power ends
of ribs of circular ribs.

. Squeezing rock, moderately
depth.

(1.10 to 2.1)(B+Hy)

Heavy side ressure, invert

. Squeezing rock, great
depth.

(2.10 to 4.5)(B+Hy)

sruts requires
Circular ribs are recommended.

. Swelling rock

Up to 250 feet, imespective
of the value of(E+H,)

Cicular ribs are required.
In extrerme eases use yielding support
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5. A4 WA A% 36 | 38 | 40 | 33 | 35 | 36 | 34 | 28
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PARAMETER RANGES OF VALUES
Point load For this low range
Strength L .-
? strength > 8Mpa 4~8 Mpa | 2~4Mpa 1~2Mpa | uniaxial compressive
. 0 index test is preferred
Intact I exial
k 10~25} 3~10 1~3
roc. compressive| ) 200Mpa | 100~200Mpa| 50~100Mpa | 25~50Mpa
material Mpa | Mpa | Mpa
strength
Rating 15 12 7 4 2 1 0
Drill core quality RQD| 90%~100% | 75%~90% | 50%~75% | 25%~50% ( 25%
Rating 20 17 13 8 3
3 Spacing of joints ) 3m 1~3m 0.3~Im | 50~300m { 50mm
Rating 30 25 20 10 5 _
Very  rough | Slightly rough| Slightly rough| Slightly rough|Soft gauge (Smm thick
surfaces. Not | surfaces. surfaces. surfaces or|or joints open )5Smm
continuous. | Separation | Separation | Gauge ¢5mm | Continuous Joints.
s Conditions of joints |No separation.|(lmin. Hard|(lmin.  Soft|thick or Joint
Hard  joint |joint wall joint wall open 1~5mm.
wall rock rock rock. Continous
joints.
Rating 25 20 12 6 0
Inflow
. 25 25~125
per 10m None . ¢ ) ) i 2125 litres/min
. litres/min | litres/min
tunnel length
Joint water
Rati
Ground | Ratio 0 0.0~0.2 | 02~05 (05
water |major prin-
cipal stress
Moist only | Water under
General . . severe
O completely dry (interstitial | moderate
condition water problem
water) pressure
Rating 10 7 4 0
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