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Holding
Gravity loading - Blocky ground Stress fracturing and bulking
Plain strand O K .- Plating and/or Plain strand - Plating and surface
modified strand recommended retention essential
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(with screen)

Slip Planes - Blocky ground
Modified strand recommended

Reinforcement
Laminated Ground ~ Foliation/Bedding Very poor ground - Unravelling
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L Expansion shell .
ftems Rebar | Frictionbolt Cablebolt | Resinbolt
anchored bolt
Rebar with washer/m 2.13 - - - 250
Friction anchored boltw. washer/m - 6.00 - - -
Expansion shell anchoredbolt w. washer/m - - 350 - -
Cable/m - - - 0.88
Labor costs drilling/m 1.25 1.25 1.26 126 1.25
Labor costs mounting/m 150 0.60 0.50 0.50 0.63
Grout/m 0.14 - - 0.14 -
Resin costs - - - - 2.60
Maintenance costs
drilling unit/m 1.75 1.75 1.75 1.75 1.75
Maintenance costs
mounting unit/m 0.83 - 0.63 0.38 -
Drill steel costs . 0.81 0.81 0.81 0.97 0.81
Sum/m 8.21 10.31 8.44 587 9.54
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aut  washer
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Maximum Spacing Recommendations (U.S.C.E., 1980):_

Least of:
« 0.5 times the bolt length
« -1.5 times the width of critical and potentially unstable rock blocks
« 1.8 m (applies only to rockbolts where screen is to be attached)

Minimum Spacing (U.S.C.E., 1980)

0.91t0 1.2m (for cablebolts, 1.4 m is nomally the economic fimit)

Minimum Average Expected Bolt Loads (Applies Only fo Stiff Cable Systems)

Roofs/ Backs: Equivalent to weight of slab with thickness 0.2 times the span

Sidewalls: Equivalent to weight of slab with thickness 0.1 times the height
Minimum Bolt Length
0 Cablebolt Length - Greatest of:
1) (2 x Bolt Spacing) + 2m
-2) (3 x Width of Large Blocks) + 2m
8 3) Length from Span (Ses Graph:
E
£
§° 7
e B
S 4
(3] ——
‘o _| »
© T !
© gl a1 Addarumefzoi(toamaxmm
2 Af--d--t-d-—t-—1--+- additional 2m I cablebolt length
I B R 1 | - if quality control problems or grout
e d 422 loss through collar or through rock
/’n b ! | fractres is suspected
[} l i i T T 1 1 Y T T
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Excavation Span (Height or Width)

a8 11, BE 4 xiz(U.S.CE., 1980)
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Apay , Excavations in Hard RocK’, Rotterdam : ALA.
Balkema, pp.165~175
1. r—7 AR A VTS BERRREE(1997), 4.Hutchinson, D.J., and Diederichs,
Geofront iRE, »—7 LA PWG M.S.(1996), “Cablebolting in Underground
2.Hoek, E. and Brown, E.T. (1980), Mines’, BiTech
“‘Underground Excavations in Rock’, London 5. Windsor, C.R. (1997), "Rock reinforcement
3. Hoek, E., Kaiser, P.K., and Bawden, W.F., systems’, Int. J. Rock Mech. And Min. Sci.
(1995), “ Support of Underground Vol.34, No. 6, pp.919~951
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