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7 %) (MPa) (%) (MPa)
Berea sandstone 18.2 27.2 27.8 07200
Bartlesville sandstone 8.0 37.2 07203
Pottsville sandstone 14.0 14.9 452 07 68.9
Repetto siltstone 5.6 34.7 32.1 07200
Muddy shale 4.7 38.4 14.4 0~ 200
Stockton shale 0.34 22.0 0.87 4.1
Edmonton bentonitic shale N

44.0 0.3 7.5 0.1 3.1

(water content 30%)
Sioux quartzite 70.6 48.0 07203
Texas slate; loaded
30°to cleavage 26.2 21.0 3457276
90°to cleavage 70.3 26.9 3457276
Georgia marble 0.3 21.2 25.3 5.6768.9
Wolf Camp limestone 23.6 34.8 07203
Indiana limestone 19.4 6.72 42.0 0796
Hansmark dolomite 3.5 22.8 35.5 0.8759
Chalk 40.0 0 315 10790
Blaine anhydrite 43.4 29.4 07203
Inada biotite granite 0.4 55.2 47.7 0.1 798
Stone Mountain granite 0.2 55.1 51.0 07689
Nevada Test Site basalt 4.6 66.2 31.0 347345
Schistose gneiss
90°to schistocity 0.5 46.9 28.0 0769
30°to schistocity 1.9 14.8 27.6 0769
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4.5 Hoek-Brown
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Appraximate relationship between rock mass quality and material constants

Disturbed rock mass m and # values

undisturbed rock mass m and s values
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b o W &£0% S = :
oy = a3+ J/mo,oy + 303 ;gg "3’::._\ ggd g:i §§_§§
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ay = major principal stress Q'S.E ;%'g' g:&g §§~§ 8%%;
a3 = minar principal stress g 2 g d i‘_g o S £5 2 X% ax g%
o = uniaxial compressive strength &g S g5 wPUF ag.'-g ;gl :
of intact rock, and Ee_% <83 |3z03 2s 3 édg"z‘
m and s are empirical constants. §%~. E“g Uu%% ég,,- w88 s
8gf |L3s |33cz3|28% (2254
228 |£93 |88z |288 |52t
Jga s SER |<«w03 |T8R |OCDS
INTACT ROCK SAMPLES
Laboratory size specimens fiee m] 100 10.00 15.00 17.00 25.00
from discontinuities s 1.00 1.00 1.00 1.00 1.00
CSIR aating: RMR = 100 m 7.00 10.00 15.00 17.00 25.00
NG! rating: Q = 500 s 1.00 1.00 1.00 1.00 1.00
VERY GOOD QUALITY ROCK MASS
Tightly interiocking undisturbed rock m| 240 343 5.14 5.82 8.56
with unweathered joints at 1 to Im. s 0.082 0.082 0.082 0.082 0.082
CSIR rating: RMR = 85 ml 410 5.85 8.78 9.95 14.63
NGI rating: Q = 100 s 0.183 0.18% 0.18% 0.18% 0.189
GOOD QUALITY ROCK MASS
Fresh to siightly weathered rock, slightly m | 0575 0.821 1.231 1.395 2.052
disturbed with joints at 1 to 3m. s 0.00293 0.00293 0.00293 0.00293 0.00293
CSIR rating: RMR = 65 m 2.006 2.865 4.298 4.871 7.163
NGI rating: Q = 10 s 0.0208 0.0205 0.0205 0.0205 0.0205
FAIR QUALITY ROCK MASS
Several sets of moderately weathered m{ 0128 0.183 0.275 0311 0.458
Joints spaced at 0.3 to Im. s 0.00009 0.00009 0.00009 0.00009 0.00009
CSIR rating: RMR = 44 m}| 0947 1353 2.030 2301 3383
NGl rating: Q=1 5 0.00198 0.00198 0.00198 2.00198 0.00198
POOR QUALITY ROCK MASS
Numerous weathered joints at 30-500mm, m 0.029 0,041 0.061 0.069 0.102
some gouge, Clean compacted waste rock s 0.000003 0.000003 0.000003 0.000003 0.000003
CSIR rating: RMR = 23 m 0.447 0.639 0.95% 1.087 1.598
NG! rating: Q = 0.1 s 0.0001% 0.00019- 2.00019 0.00019 0.00019
VERY POOR QUALITY ROCK MASS
Numerous heavily weathered joints spaced m 0.007 0.010 0.015 0.017 0.025
<50mm with gouge. Waste rock with fines. s 0.0000001 | 0.0000001| ©.0000001 | 0.0000001] 0.0000001
CSIR rating: RMR = 3 m| 021% 0.313 0.469 0.532 0.782
NGl rating: Q = 0.01 s 0.00002 0.00002 0.00002 0.06002 0.00002




