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2 Saturation and buoyancy techniques
¥ Mercury displacement and grain specific gravity techniques
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Equation R Rock type

Ui — 10(0:000147 N+31.6) 0.94  Three base rock types

UOS = 6.9 %10l 348 1ogly N)+1.86] Three base rock types

Ucs = 12.74@:13[0.0185;&N] Three base rock types

UCS =047 exp[0.045(N +3.5)+7] 072 Rock coal

UCS=2N 0.94 30 Sedimentary units

UCS=04N—-3.6 0.7 20 Sedimentary units

UCS5=0.994N—0.383 0.87 10 Sedimentary units

UCS=0.88N-12.11 0.77  Coal

UCS =702N —11040 ( psi) 0.88  Sandstone. siltstone, limestone and anhydrite
N=0.2329UCS+15.7244 0.81 33 Lithological units (marble, limestone,

dolomite)

UCS =exp (nN + b) 0.91  Mica-schist. prasinite,

a, b coefficient depend on rock type serpentinite, gabbro. mudstone

Ues = 43x1072 (vy)+12 Sandstones

UCS =1.8x1072(Ny)+2.9 Carbonates

0.84 Marl

UCS = 0.0001 8268
UCS=131IN—-252 0.55  Gabbro and basalt
UCS = 4.5 X]0—4(N},)2.46 0.93 10 Lithological units

LnUCS=0.792+0.067N +0.231 0.96 7 Different rock types

UCS =6.97 exp (0.014N7) 48 different rocks

UCS = exp(0.818+0.059) 098 Gypsum

UCS = 4% 1076 N42917 Two types of limestone. two types of marble.

sandstone and basalt
UCS =4.24ep [0.059;-‘\1'] 6 igneous rocks. 3 metamorphose rocks and 2
sedimentary rocks

UCS = 0.0137 N2 0.97 19 Different rock types
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Rock Diescriptzon Peak Peak Ressdual Residual
o (MPa) o < [MPa) o
Basalt Clayey basaltic breccia, wide variation .24 42
from clay to basalt combent
Eenione Benbonite seam in chalk 0.015 1.5
Thin layers 0.080.12 12-17
Triaxial tests 0.06=01, 1 913
Bendonssc shale Troxial tests D27 E.5.29
Darect shear tests 0.03 S5
Clayz Over=comsolidated, slips, joints and minor D118 12.1B.5 =003 10516
shears
Clary shale Trimial tests 0.0 32
Stratification surfaces a 1925
Coal measure rocks  Clay mylonite seams, 100 25 mm 0.012 16 o 11-11.5
Dalomite Altered shale bed, £ 150 mun thick LULL 14.5 .02 17
[Morite, granodiornte  Clay gouge (2% clay, PI=1T%) 1] 26.5
and pomhyry
Ciranite Clay filled faulis -1 24-45
Sandy loam fault filling 005 40
Tectomic shear zone, schastose and broken
gramites, disniegrated rock and goage 0.24 42
Grevwacke 122 mm clay m bedding planes a 1
Limestone & mm clay layer o 13
10=20 mm clay fillings ol 13-14
<] mm clay fillmg 0.050.2 1721
Limestone, mard and  Interbedded lignite layers 008 3B
ligmites Lignitefmarl contact 0.1 10
Limestone Marlaceous jomts, 20 mm thack 1] 5 1] 15=24
Ligmite Layer between lignite and clay 001405 15175
Momtmarl konite B0 mm seams of bentonibe (moat= 036 14 .08 11
Bentonite clay marilbonite) clay m chalk 001602  TS5«lL5
Schists, quartzibes 1001 5= mum thick clay filling 0.03-0.08 32
and siliceous schists  Stratification with thin clay 0.61-0.74 41
Stratification with thick clay 038 31
Slates Fimely lamanated and altered 0105 33
Cruartz [ kaolm § Remoulded triaxial tests 0,047 Jh=3E
pyrodusite
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Input parameters:
Basic friction angle (PHIB) - degrees
Joint roughness coefficient (JRC)
Joint compressive strength (JCS)
Minimum normal stress (SIGNMIN)

Normal Shear
stress strength
(SIGN) (TAU)
MPa MPa
0.360 0.989
0.720 1.538
1.440 2476
2.880 4073
5.759 6.779
11.518 11.344
23.036 18.973
46.073 31.533
Cell formulae:

dTAU

dSIGN
(DTDS)

1.652
1.423
1.213
1.030
0.872
0.733
0.609
0.496

Friction
angle
(PHI)

degrees
58.82
54.91
50.49
45.85
41.07
36.22
31.33
26.40

SIGNMIN = 10MLOG(JCS)-((70-PHIB)IRC))

TAU = SIGN*TAN((PHIB+JRC*'LOG(JCS/SIGN))*PI{)/180)

DTDS =

PHI =
COH =

TAN((JRC*LOG(JCS/SIGN)+PHIB)*PI()/180)-(JRC/LN(10))
“(TAN((JRC*LOG(JCS/SIGN)+PHIB)*PI()180)"2+1)*PI(}/180

ATAN(DTDS)*180/PI()
TAU-SIGN*DTDS

29
16.9
a6
0.360

Cohesive
strength

(COH)
MPa
0.394
0.513
0.730
1.107
1.760
2.907
4.953
8.666
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Catalogue No. | Capacity inkN | Central Bore mm Collapsed Height mm Std. test rod

HR72.400 100 21 155 M20

HR72.405 150 2 170 M20

HR72.410 200 40 185 M39

HR72.415 600 52 430 M39

HR72.420 1200 52 365 M39
Adopters

HR72.450.1 Thread size M20LH
HR72.450.2 Thread size M25LH
HR72.450.3 Thread size M30LH
HR72.450.4 Thread size M32LH
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