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Legend:

Modulus of Deformation

Modulus of Elasticity
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PL-1
D=(1-u>) X AF/ ASXO05a
= (1- 0.2 2) x (9.686 x 10 #)/ (0.0531-0.00) x 1/ (2 x 27.5)
= 3,183.9 Mpa
E=(1-p®) X AF/ ASXO05a
=(1-0.22) x (9.686 x 10 %)/ (0.0531-0.0.04156) x 1/(2x 27.5)
= 14,650.3 Mpa
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PL-2
D=(1-p2) X AF/

ASXO05a

= (1- 0.2 2) x (11.9672 x 10 4)/ (0.025-0.00) x 1/ (2 x 27.5)
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= 25,340.5 Mpa
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ROCE CLASSIFICATION AND REINFORCEMENT CATERGORIES BY CRIEPI
ROCK CLASSIFICATION(1991)

Rock | Support b= Shotcreting Rock Bolting Stesl Support
Grade | Pattern E;?H Area Le;;;_g:lﬂ\ r"::::;t:f Pitch {m} | Materilals | Pitch {m)
B A & Arch 2 0ta 5 = = =
CGH B 5 Arch-Wall 2 7 1.5 = -
M Gl 10 Srch-Wall 2 10 1.5 - -
c 15 Arch-Wall | 2 12 1.2 - -
oL | Dl E Arch-Wall |3 12 1.2 = =
DIl 15 Arch - Wall 3 12 1.2 (100H) [ 1.0to0 1.2 |
D E | 15to20 | Arch-Wall | 3 14 | 10tol2| (125H) | 1.0to 1.2 |

REINFORCEMENT CATEGORIES BASED ON Q BSYSTEM AND ASSUMED
CORRELATION WITH CRIEPI ROCK CLASSIFICATION
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/ / 1.0
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0.0 aoo4 o oDk O L S | L] L] L il HEHF =
Q) value
REINFORCEMENT CATERGORIES
{1} Unsupported (B} Fibre reinforeod shateratn, 00 120 mm and shoterete
{2} Spot holting {7} Fibre reinforesd shotcrete, 120 160 mm and shoterete
{5} Systomatic bolting (8) Fibre reinforced shoterste, =150 mm with misforeed rihs of shoterete
{4} Bystematic bolting with and baolting.
40 < 100 mm unreinforoed shotorete (8] Cast concrede lining
(3 Fibre reinforeed shoterete, 50 - 90 mm
ani shsterato
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Rock
Grade

Deformation | Strength
(MPa) (MPa)

Degree
(degree)

AGE | GROUP FORMATICN SYMBOL ROCK TYPE GEOLOGY
i Riverbed deposits | Send nd gravels with bolders
218 2w : .
s (e & Takue and/or Torrace | Tl deposits and temace deprsits.
o
| e e (UREBMPOTILY) === == = e
o |=x* a Sandstone, mudstone, and small portions of conglomerates.
g g Conglomerate. Sandstone, | Refutively soft and fractured near MBT.
£ Mudstone
-=====  (Main Boundary Thrust) -
Blue grezn slatic phyllites. gensmlly chlorific. Intercalation of
ke (25 caleelious beds. Relatively compuct in ganeral.
Quarrzite. Intercalation of thin phylite at some localities
Relisra Eorrtion it Massive und corrpact in general.
5
o
2
o a Bhus grezn phyllites, genemlly chloritic. Relatively compact in
S A
8 2 Phyliite {1}
B £
b =
5
= Light-to-dark and preenish pray siliceous dolormites.
s Malikin Fovmation Sikcwous Dolomite | Intzrealution of thin erystalline lime=stone and cule-phylites
= Massive and relatively well bedded.
Dtk gray slates and plyllites together with black
Barighat Fammslite State(Phylitic) carbeniceous slate. Fractured und weathered near MBT.
---------------- -~ {Mahabharat Thrust) ===
Dutk green to grey eolored two mica and biotite schist with
Kiftor Formation ot Giaraite intercalation of quartzite and gamets. Strongly folded and
o frectured at places.
= g
] 2
i~ <] 5 = 5 7 Far
5 o Coarse crystalline marble, limestone with intercalation of thin
E R | e i . schist. Marble and lirvestore are massive and well bedded
£
(|> o
P E
o £ K
o Coarsz-crystalline, highly gametiferous mica schist, geissic
R Pt S schist. Some queatzites are also seen in this fexmation.
Modulus of | Shear Friction | () value CRIEPI

by Q classification
system (Reference)

Q1

> 3,000 >25

>50

>40 B

Q2

3,000 2.5

50

10 to 40 CH

Q3

1,000 1.2

45

4to 10 CM

500 0.6

40

1to4 CL

Q5

250 0.1
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