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REINFORCEMENT CATEGORIES:

1) Unsupported

2) Spot bolting, sb

3) Systematic bolting, B
4) Systematic bolting,

(and unreinforced shotcrete, 4 - 10 cm), B(+S)

5) Fibre reinforced shotcrete and bolting, 5 - 9 cm, Sfr + B
6) Fibre reinforced shotcrete and bolting, 9- 12 cm, Sfr + B

7) Fibre reinforced shotcrete and bolting, 12 - 15 cm, Sfr + B

8) Fibre reinforced shotcrete, > 15 cm,

reinforced ribs of shotcrete and bolting, Sfr, RRS+B

9) Cast concrete lining, CCA




ROCK CLASSES
G F E D C B A
Exceptionally Extremely Very Poor | Fair Good | Vew Ext. Exc.
poor poor poor good| good good
100 20
Hw { { ;Lm 2.5 m—]
2 21m vy
ed A% Mg / o
o T rm =TI AT =
%0 e I 0 el I 4 A U
polt >
12l e DAL ATl A | ][/ 1. %
] 1 J—
1.0 m — a / / // z/ / / /// >
E A / / / /
20 = P P / P / /! 5 3
c e ~ ) - = — —h
£ 1 ralle Y Q)7 @/ G/ ® @} L1 D S
c ol m
2 x 10 . //4 m 3 0
Bl L @/ 4 / T X
P 1
o o N Q9 < & ST/ [ ,1
o Q% \e N o) < ™ 22
c| s+== e w4 a / : o 2.4
G I 1 )4 4 4 2.0| m &
o / Y
n / A ,/ / 16m| ‘(‘\c}\o
A 4 / |l W
gl / d / / g \(\Q\(\
2 7 7 A > :,’3 m__c_,Q'b‘o 15
/] / Pq 1 PO
v p pd |~ 10m ‘
1 d Z / ! ‘
0.001 0.004 0.01 0.04 0.1 0.4 1 4 10 40 100 400 1000
. RQD Jr Jw
Rock mass quality Q = In X Ja X SRF
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 shotcrete, > 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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REINFORCEMENT CATEGORIES:
1) Unsupported
2) Spot bolting
3) Systematic bolting
4) Systematic bolting, (and unreinforced shotcrete, 4 - 10 cm)
5) Fibre reinforced shotcrete and bolting, 5 -9 cm

6) Fibre reinforced shotcrete and bolting, 9- 12 cm
7) Fibre reinforced shotcrete and bolting, 12 - 15 cm
8) Fibre reinforced shotcrete, > 15 cm,

reinforced ribs of shotcrete and bolting
9) Cast concrete lining

. Reinforced shotcrete ribs: 6 reinforcement bars in double layers in 55cm thick ribs with centre to centre (c/c) spacingl.2m.
c/lc1.2] Each box corresponds to Q-values of the left side of the box, as indicated.

After Barton and Grimstad, 2006
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REINFORCEMENT CATEGORIES:
1) Unsupported
2) Spot bolting
3) Systematic bolting
4) Systematic bolting, (and unreinforced shotcrete, 4 - 10 cm)
5) Fibre reinforced shotcrete and bolting, 5 -9 cm

6) Fibre reinforced shotcrete and bolting, 9- 12 cm
7) Fibre reinforced shotcrete and bolting, 12 - 15 cm
8) Fibre reinforced shotcrete, > 15 cm,

reinforced ribs of shotcrete and bolting
9) Cast concrete lining




