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Geomechanics Classification of Rock Masses

and its Application in Tunneling
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Table 1: Strength Classification for rock

Materials
Uniaxial Point-load
Description Compressive strength

strength,Mpa | index, Mpa

Very high strength >200 >8
High strength 100—200 4—8
Medium strength 50—100 2—4
Low strength 25— 50 1—2
Very low strength 1— 25 <1

) R,Q,D (Rock Quality Designation)
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Fig.2. Example of R.Q.D
Table 2: Relation of R.Q.D and rock
quality (Deer et al)

RQD (rock quality Description of rock

designation %) quality
0—25 Very Poor
25—50 Poor
50—75 Fair
75—90 : Good
90—100 Excellent
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Table 3: The effect of Joint Strike and Dip
Orientations in Tunnelling

Strike perpendicular to tunnel

axis Strike parallel

Drive with dip ‘Drive agsinst dip to tunnel axis

Dip | Dip | Dip | Dip | Dip  Dip
45"—-90""20"—45" 45°—90°20°—45°45°—90°20° —45°

Very {Favour | Fair un- very
Favour- able favour- | unfavo- Fair
able] able urable

Dip 0°—20°: Unfavourable, irrespective of strike

Table 4: Classification of Joints based

on Spacing

s Spacing of Rock mass
Description joints designation
Very wide > 3m Solid
Wide 1—3m Massive
Moderately _

close 0.3—1Im Blocky/seamy
Close 50—300m Fractured
Very close <50mm Crushed

z}) o $kg8(condition of joints)
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Table 5:-A Geomechanics Classification of rock Masses
A. Classification Parameters and Their Ratings

Uniaxial compressive _ _ <o
1| strength of intact rock | >200Mpa 100—200Mpa | 50—100Mpa | 25—50Mpa <25 Mpa
Rating ) 10 ‘ 5 ! 2 ‘ 1 } 0
, | Drill core quality RQD | 90%—100% | 75%—90% | 50%—75% | 25%—s0% |25 Of highly
Rating 1 20 l 17 ‘ 14 [ 8 ( 3
3 Spacing of joints ) >3m ’ 1—3m 0,3—1m ‘ 50—300mm ] <50mm
Rating 30 ’ 25 ‘ 20 { 10 ] 5
Strike and dip Very . Very
4 orientation of joints favourable Favourable Fair Unfavourable unfavourable
Rating 15 , 13 10 ] 6 3
Condition of joints Very tight:separation <0, 1 Tight: <1mm | Open:1—5mm Open>5mm
5 mm Not continuous, and continuous| Continuous Continuous
! No gouge | Gouge <5mm | Gouge>5mm
Rating ‘ 15 10 | 5 ] 0
Ground water inflow (per None <25 25-125 >125
6 10m of tunnel length) Litres/min Litres/min Liters/min
Rating f 10 | s | 5| 2
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Table 5-B, C, Rock Mass Classes and their Ratings

Class No. | I | | 1 oy v
Description of class ‘Very good rock| Good rock l Fair rock l Poor rock ‘Very Poor rock
Total rating | 10090 0—70 | 7050 | 50—25 | <25
5-C. Meaning of rock mass Classes in Tunnelling
Class No. | I | I | x| v ] oy
Unsupported span } 5m ] 4m I 5m l 1,5m 1 0, 5m
Average stand-up time 1 10 years ' 6 months l 1 Week ’ 5 hours ‘ 10 minutes
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Table 6:
Shallow depth

=5 5 Very poor rock
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Fig.3. Geomechanics Classification for
Tunnelling (Modified after Lauffer, 1958)

Guide for Selection of Primary Support in 5m to 12m Diameter Tunnels at

Rock Alternatlve support systems for drllhng and blastmg constructlon
gﬁ:: Mainly Mainly Maml
Rockbolts Shotcrete Steel R1bs
I i Generally no Support is Required
IR Iﬁggk(?c%l;:isg:fev%igéSnfgs}%iolin Shotcrete 50 mm in crown Uneconomic
) crown
} Shotcrete 100mm in crown and| - . .
- pﬁ)scléialﬂtsmsepsal.lce;iné,goxtr())ml,sshmo 50mm inhsid%s plu;boTcasicglal Light sets spaced 1,5m to 2m
! wire mesh and rockbolts where
‘tcrete in crown where required. required
' Shotcrete 150mm in crown i ;
i Rockbolts spaced 0,5 to 1, 0m g ;. | Medium sets spaced 0,7m to
' : ’ y d 100mm in sides plus wire | p ’
| IV : plus wire mesh and 30—50mm an 1,5m plus 50mm shotcrete
j Dk k ? mesh and rockbolts, 3m long - :
: ! shotcrete in crown and sides spaced 1, 5m in crown
! L N . : o o
Not recommended l axslgoggg‘;tl?frlzggnslirgeénp%\rlnggire | Heavy sets spaced 0,7m with |
v | mesh, rockbolts and light steel) 1agg11£11g. Sho?g‘iete 75mm as
l ( sets. Close invert | soon as possible.
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Table 7. Rating in tunneling RIS &5 E EEE ® smz 3y &

Parameter Value Rating 5 1, 6008551 (67 8) o] =}
Uniaxial comptessi?z - )1;3 I\;;ai 5 H; HE o] Bl H5@EAT Y Heleh. =
o stength | T L T %58 2ol HEE WYS WET 2EA U
Core quality RQD | 90—94% | 200  fyell 2.5m 2o}#) rock bolt® 1.5m %A=
Spading of joints | Set 1:0,3-1m 20) | #EIN L ToHWeE R Wire meshE T
Set 2:0, 3-0,6m [(20)220  3he] M PFLSAR 42T HET X A
[ Seesam @9 | ez gdAw gk
| |
Orientations of joints gg% ; ggﬁggﬁtal EggB

Parallel to
tunnel axis

Set 3:Vertical; (15)
perpendicular |
| to tunnel |
. ! axis ‘
Condition of joints Separatlon <lmm [ 10 |
Continuous joints ; i
Ground water inflow None \ 10 !
Total ’ 75 |
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