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RQD (%) Rock Mass Quality
<25 Very Poor
25-50 Poor
30-75 Fair
75-50 Good
90-100 Excellent
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PARAMETER Range of values // ratings
PRy For this low range
Sifegi-fe Ontloadstiength | > 10 mPa 4-10MPa 2-4MPa 1-2MPa | uniaxial compr. strength
of intact {index is preferred
1 irock Fod g E X
inataTal ;’g::l'sé‘;‘:gn gth >250 MPa | 100-250 MPa | 50-100MPa | 25-50 MPa 5MP285 gnpg ,;ga
RATING 15 12 7 4 2 1 0
9 Drill core quality RQD 90 - 100% 75 - 90% 50 - 75% 25 - 50% <25%
RATING 20 17 13 8 5
3 Spacing of discontinuities >2m 06-2m 200 - 600 mm 60 - 200 mm <60 mm
RATING 20 15 10 8 5
Length, persistence <1m 1-3m 3-10m 10-20m >20m
Rating 6 4 2 1 0
Separation none < 0.1 mm 0.1-1mm 1-5mm >5mm
Rating 6 5 4 1 0
Condition iRoughness very rough rough slightly rough smooth slickensided
4 iof discon- Rating 6 5 3 1 0
tinuities none Hard filling Soft filling
Infiling (gouge) - <5 mm >5mm <5 mm >5mm
Rating 6 4 2 2 0
Weathering unweathered slightly w. moderately w. highly w. decomposed
Rating 6 5 3 1 0
inflow per 10'm none < 10 litres/min |10 - 25 litres/min |25 - 125 litres/min| > 125 litres /min
tunnel length
Ground
5 iwater pw/ ol 0 0-0.1 0.1-0.2 0.2-0.5 >0.95
General conditions | completely dry damp wet dripping flowing
RATING 15 10 7 4 0

p.. = joint water pressure; 1 = major principal stress

(RMR)  SilSagi (5332 23
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(RMR) P9 (5300
kji&u»béjsiLQ) 9 bGMJT«laun&g)@ﬁo'Eﬂ,oﬁFo
Rating 100 - 81 80 - 61 60 - 41 40 - 21 <20
Class No. I | Il \Y V
Description VERY GOOD GOOD FAIR POOR VERY POOR
uS:hulL{§?§))|Jﬁﬂo
Class No. I | Il \Y V
; 10 years for 6 months for 1 week for 10 hours for 30 minutes for
Average stand-up time
15 m span 8 m span 5 m span 2.5 m span 1 mspan
Cohesion of the rock mass > 400 kPa 300 - 400 kPa | 200-300kPa | 100 -200 kPa <100 kPa
Friction angle of the rock mass <45’ 35-45° 25 - 35° 15-25° <15’
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Support
Rock . Rock bolts
mass class EXeavatin (20 mm diam., fully Shoftcrete Steel sets
bonded)
1. Very good rock | Full face: Generally no support required except for occasional spot bolting
RMR: 81-100 3 m advance
2. Good rock Full face: Locally bolts in crown, 3 |50 mm in crown | None
RMR: 61-80 1.0-1.5 m advance; m long, spaced 2.5 m where required
Complete support 20 m from | with occasional wire
face mesh
3. Fair rock Top heading and bench: Systematic bolts 4 m 50-100 mm in None
RMR: 41-60 1.5-3 m advance in top long, spaced 1.5-2 min |crown, and 30
heading; crown and walls with mm in sides
Commence support after wire mesh in crown
each blast;
Commence support 10 m
from face
4. Poor rock Top heading and bench: Systematic bolts 4-5m | 100-150 mm in Light ribs spaced
RMR: 21-40 1.0-1.5 m advance in top long, spaced 1-1.5min |crown and 100 1.5 m where
heading; crown and walls with mm in sides required
Install support concurrently | wire mesh
with excavation - 10 m from
face
5. Very poor rock | Multiple drifts: Systematic bolts 5-6 m | 150-200 mm in Medium to heavy
RMR < 21 0.5-1.5 m advance in top long, spaced 1-1.5min |crown, 150 mm |ribs spaced 0.75 m

heading;

Install support concurrently
with excavation; shofcrete as
soon as possible after
blasting

crown and walls with
wire mesh. Bolt invert

in sides, and 50
mm on face

with steel lagging
and forepoling if
required. Close
invert
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Appendix 1-Rock mass classification.pdf
Appendix 1-Rock mass classification.pdf
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Q-value and rock mass quality

Q-value Class Rock mass quality
400 ~ 1000 A Exceptionally Good
100 ~ 400 A Extremely Good

40 ~ 100 A Very Good
10 ~ 40 B Good
4~10 C Fair
1~-4 D Poor
0.1~1 E Very Poor
0.01~0.1 F Extremely Poor
0.001 ~ 0.01 G Exceptionally Poor
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Excavation category

A
B

C

Temporary mine openings.

Permanent mine openings, water tunnels for hydro power (excluding high
pressure penstocks), pilot tunnels, drifts and headings for large excavations.

Storage rooms, water treatment plants, minor road and railway tunnels, surge
chambers, access tunnels.

Power stations, major road and railway tunnels, civil defence chambers, portal
intersections.

Underground nuclear power stations, railway stations, sports and public
facilities, factories.

ESR
3-5
1.6

1.3

1.0

0.8
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ROCK CLASSES
G E E D Cc B A
Exceptionally Extremely Very ' Very Ext. Exc.
Saor it poor Poor Fair Good good| good good
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REINFORCEMENT CATEGORIES:
1) Unsupported 6) Fibre reinforced shotcrete and bolting, 9- 12 ¢cm
2) Spot bolting 7) Fibre reinforced shotcrete and bolting, 12 - 15 ¢cm
3) Systematic bolting 8) Fibre reinforced shofcrete, > 15 cm,
4) Systematic bolting, (and unreinforced shotcrete, 4 - 10 cm) reinforced ribs of shotcrete and bolting
5) Fibre reinforced shotcrete and bolting, 5 - 9 cm 9) Cast concrete lining
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