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Figure 5.1: Roughness profiles and corresponding JRC values (After Barton and Choubey, 1977).
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Rough S T T — 3 14 9
Smooth —_—————— T
2 11 8
Slickensided — ——
Undulating | 1.5 7 6
Rough 1.5 25 2.3
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Planar| 05| 05 0.4

Figure 5.2: Relationship between J, in the Q system and JRC for 200 mm and 1000

mm samples (After Barton, 1987).
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Figure 5.3: Influence of scale on the three components of the shear strength of a
rough discontinuity. After Bandis (1990) and Barton and Bandis (1990).
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3. Sheaar Strematia o-F filled digcomtirnai ee.

Table 5.1: Shear strength of filled discontinuities and filling materials (Aftef >Barton, 1974).

Rock Description Peak Peak Residual  Residual
¢ (MPa)  ¢° o' (MPay)  ¢°
Basalt Clayey basaltic breccia, wide variation 0.24 42
from clay to basalt content
Bentonite Bentonite seam in chalk 0.015 7.5
Thin layers 0.09-0.12  12-17
Triaxial tests 0.06-0.1 9-13
Bentonic shale Triaxial tests 0-0.27 8.5-29
Direct shear tests ' 0.03 8.5
Clays Over-consolidated, slips, joints and minor ~ 0-0.18 12-18.5 0-0.003 10.5-16
shears
Clay shale Triaxial tests 0.06 32
Stratification surfaces 0 19-25
Coal measure rocks Clay mylonite seams, 10 to 25 mm 0.012 16 0 11-11.5
Dolomite Altered shale bed, £ 150 mm thick 0.04 14.5 0.02 17
Diorite, granodiorite Clay gouge (2% clay, PI = 17%) 0 26.5
and porphyry
Granite Clay filled faults 0-0.1 24-45
Sandy loam fault filling 0.05 40
Tectonic shear zone, schistose and broken
granites, disintegrated rock and gouge 0.24 42
Greywacke 1-2 mm clay in bedding planes 0 21
Limestone 6 mm clay layer 0 13
10-20 mm clay fillings 0.1 13-14
<! mm clay filling 0.05-0.2 17-21
Limestone, mar! and Interbedded lignite layers 0.08 38
lignites Lignite/mar} contact 0.1 10
Limestone Marlaceous joints, 20 mm thick 0 25 0 15-24
Lignite Layer between lignite and clay 0.014-.03  15-175
Montmorillonite 80 mm seams of bentonite (mont- 0.36 14 0.08 il
Bentonite clay morillonite) clay in chalk 0.016-.02  7.5-115
Schists, quartzites and  100-15- mm thick clay filling 0.03-0.08 32
siliceous schists Stratification with thin clay 0.61-0.74 41
Stratification with thick clay 0.38 31
Slates Finely laminated and altered 0.05 33
Quartz / kaolin / Remoulded triaxial tests 0.042-09  36-38

pyrolusite
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Barton shear failure criterion

Input parameters

Basic friction angle (PHIB)—-degrees 29.000
Joint roughness coefficient (JRC) 16.900
Joint compressive strength (JCS) 96.000
Minimum normal stress (SIGNMIN) 0.360
Normal Shear dTAU Friction Cohesive
stress Strength  dSIGN angle strength
(SIGN) (TAU) (DTDS) (PHD (COH)
Mpa Mpa degrees Mpa
0.360 0.989 1.652 58.818 0.394
0.720 1.538 1.423 54.910 0.513
1.440 2.477 1.213 50.494 0.730
2.880 4.073 1.030 45.845 1.107
5.759 6.779 0.872 41.072 1.760
11.518 11.344 0.733 36.223 2.907
23.036 18.973 0.609 31.326 4,953
46.073 31.533 0.496 26.395 8.667
Barton Shear Failure Criteria
60.000 —
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Field estimates of JRC . e
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Figure 4.2: Roughness profiles and corresponding JRC values (After Barton and Choubey 1977).




,Straight edge .

Asperity amplitude- mm —

400 - p 20 =5
300 )16
/// 12 g
200 ‘// 10 =
A48 2@
100 : AT A S 8
7 .7 AV AP 4 4 ©
yrassararsararial
£ 28 4 A -
4 7
E 39 ,;/,///jA'///j A 2
é 20 ,/,///// ////A/// A 7 1 €
2270V
S // 7]/ 77 7 7 ’
’<v iy v AT~
= 5 s A7 /://’ P yd e v
= 2 KoL ,f/,/// d pd i
E ///////,/ Al 1 S
) 2 A e
7 // yd /
/ 1
i A
/] rd /'
d 7
7 yd
0.5 <z //
0.4 / v
03 A1
0.2 //
0.1
0.1 0.2 0.3 0.5 1 2 3 45 10

Length of profile - m

Figure 4.6: Alternative method for estimating JRC from measurements of surface
roughness amplitude from a straight edge (Barton 1982).
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Field estimates of JCS

4.6 - Field estimates of JCS

Suggested methods for estimating the joint wall compressive strength were published by
the ISRM (1978). The use of the Schmidt rebound hammer for estimating joint wall
compressive strength was proposed by Deere and Miller (1966), as illustrated in Figure
4.7.
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Figure 4.7: Estimate of joint wall compressive strength from Schmidt hardness.
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