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Legend:

Modulus of Deformation

Modulus of Elasticity
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PL-1

D=(1-p2)X AF/ASX0.5a

=(1-0.22)x (9.686 x 10 *)/ (0.0531-0.00) x 1/(2x 27.5)

= 3,183.9 Mpa

E=(1-u»)X AF/ ASX0.5a

=(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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Shear Stress vs Normal Stress
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Normal stress ¢, (Kg/cm?)
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Figurc 3.3.13
Test Result o Rock Shear Test
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ROCK CLASSIFICATION AND REINFORCEMENT CATERGORIES BY CRIEPI
ROCK CLASSIFICATION(1991)

Rock | Support ‘ Shotcreting Rock Bolting Steel Support
Grade | Pattern Thg;:;:ss — LeEr:ng)‘th Nboositzf Pitch (m) | Materilals | Pitch (m)
B A b Arch 2 Oto b - = -
CH B 5 Arch-Wall 2 7 1.5 - =
cM CI 10 Arch-=Wall 2 10 1.5 = =
Cll 15 Arch-Wall 2 12 1.2 = =
cL DI 15 Arch-Wall 3 12 1.2 = —
DIl 15 Arch-Wall 3 12 1.2 (100H) | 1.0to 1.2
D E 15 to 20 | Arch-Wall 3 14 1.0to1.2]| (125H) [ 1.0to 1.2

REINFORCEMENT CATEGORIES BASED ON Q SYSTEM AND ASSUMED
CORRELATION WITH CRIEPI ROCK CLASSIFICATION

D CL CM CH B
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POOR POOR PoOR | FAIR | 800D .00 | coon }cooo
oot |20
[—
N
B 8o cao ™ .
srM =t
E .“,1' : / 7]
= 7 =
S h2m
2 or | A~ 5
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0.001 0004 0.0 0. a0 400 1000
REINFORCEMENT CATERGORIES
(1) Unsupported (6) Fibre reinforced shoterete, 90 -120 mm and shotcrete
(2) Spot bolting (7) Fibre reinforced shotcrete, 120 - 150 mm and shoterete
(3) Systematic bolting (8) Fibre reinforced shotcrete, >150 mm with reinforced ribs of shotcrete
(4) Systematic bolting with and bolting.
40 - 100 mm unreinforced shotcrete (9) Cast concrete lining

(5) Fibre reinforced shoterete, 50 - 90 mm

and shotcrete

TIIC UPGRADING FEASIBILITY STUDY ONTIIE DEVELOPMENT FigUTC 3.3.14
OF THE KULEKITANT T TTYDROPOWER PROICCT : éOI’TClaLiOI‘l OIQ SyS'Lcm and

IN TIIE KINGDOM OF NEPAL K o ‘
JAPAN INTERNATIONAL COOPERATION AGENCY CRIEPT Rock Classilication
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Figure 3.3.15

Geological Condition around
Underground Structures
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Figure 3.3.16

Permeability around Underground Structures
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