List of figures

Figure Title Page
No. No.
1 Locataon plan of Sardar Sarovar (Narmada) and Karjan dams 2
2 Geology around Sardar Sarovar (Narmada) Dam and Karjan 4
Dam sites.
3 Geologtcal longitudinal section of Narmada spiliway blocks 8
4 Description of Narmada and Karjan dam River Channel Fault 19
Zones |. Mostly unhealed (HL 4-5, RMR 11) Narmada River
Channel fault zone at Narmada dam base. |l. Mostly healed
(HL 1-2, RMR 48) Karjan River fault at Karjan dam base.
5 Prediction of in-situ deformation modulus Em from rock mass 28
classification (After Hoek et. al. 1997)
6 Different types of weathered rock seams in the foundation of 41
Karjan dam
7 Specific gravity and water absorption of the foundation rocks, 45
Sardar Sarovar (Narmada) Project
8 Ultrasonic velocity and compressive strength of foundation 46
rocks, Sardar Sarovar (Narmada) Project (a) Ultrasonic
velocity of foundation rocks (b) Compressive strength of
foundation rocks
9 Modulus of elasticity (dynamic) and in-situ deformation of 47
modulus of rock mass, Sardar Sarovar (Narmada) Project
(a) Modulus of elasticity dynamic (b) Modulus of deformation of
rock mass
10 In-situ deformability of sheared and jointed foundation rocks, 49
shear zone/ fault zone, Sardar Sarovar (Narmada) Project
(a) Modulus of deformation and modulus of elasticity of
foundation. rocks (b) Ratio of modulus of elasticity and
deformation of foundation rocks
11 Rock Quality Designation, Compressive strength and Rock 50
Mass Rating of main dam foundation rocks, Sardar Sarovar
(Narmada) Project
12 Shear parameters of chlorite coated joints in the dolerite rock 53
based on the laboratory tests, Sardar Sarovar (Narmada)
Project
13 Physical properties of foundation rocks, Karjan dam 54
14 Compressive, tensile strength and rock mass rating of 55
- foundation'rocks, Karjan dam
15 Plot of in-situ shear tests on weathered rock seams at Karjan 56
dam foundation
16 Rock Quality Designation (RQD), Unconfined Compressive 65
Strength and Rock Mass Rating of underground powerhouse,
Sardar Sarovar (Narmada) Project
17 _Treatment of red bole layer in the foundation of Narmada dam 66




18
19

20

21

22

23
24
25
26

27

28

29

30

31

32

33

left bank spillway block 1. Geological cross-section of spillway
block showing treatment of red bole layer ll. Foundation plan of
treatment drifts

Geological section of spillway block showing treatment of
argillaceous sandstone layers at Narmada dam

Geological sections of Karjan dam showing foundation
condition |. Longitudinal geological section of dam II. Critical
geological abutment conditions

Treatment of Weathered rock seams in the foundation of
Karjan dam spillway block I. Geological cross-section of
spillway block Il. Foundation plan of treatment drifts

Rock mass characteristics and treatment of Narmada river
channel fault at the dam base |. Treatment of fault zone
Il. Rock mass rating and modulus properties of fault zone and
adjacent rocks

Foundation treatment of weathered rock in the foundation of
block- 16 & 17 1. Cross-section of block-16 II. Longitudinal
section of block-16 & 17

Typical section of Narmada dam left divide wall block-28
showing foundation treatment of scoured rock

Geological section of Karjan dam spillway block showing
disposition of pinching and swelling type weathered rock seam

Longitudinal geological section of Left Non Over Flow block
showing disposition of weathered rock seam

Geological section (at Chainage 1275m) of Narmada dam
foundation showing tracer study holes and permeability results
of limestone rock

Post grouting seepage and additional curtain grouting of the
foundation of spillway blocks, Karjan dam

Geology and layout of underground powerhouse

Geological section of machine hall, Sardar Sarovar (Narmada)
Project I. Geological cross-section of machine hall
Il. Geological section of the machine hall

Plan and section of machine hall of underground powerhouse
showing disposition of cracks in the Pressure shafts and Bus
galleries 1. Plan of machine hall 1l. Cross-section of machine
hall

Rock mass characteristics and disposition of shear zones in
the machine hall

Geological map of part of machine hall showing disposition of
major discontinuities 1. 3-D Geological map of part of the
machine hall Il. Geological cross-section of machine hall

Plot of 3-DEC (3-Dimensional Distinct Element Code)
Discontinuum analysis model study results of downstream wall
of Powerhouse cavern (Machine hall) prior to the excavation of
ramp |. Minor Principal Stress Contour (A-F) Plan at El.20m,

67
78

81

87

97

99
101
102
106

108

113

114

116

119

120

123

i



34

35

il. Plan showing cracks as observed in the model studies at El.
20m and lli. Section of the downstream wall showing cracks as
observed in the model studies at 5m distance from the outer
face of the wall.

Piot of rock bolt and cable lengths for roof (arch) and side wall
support of underground powerhouse cavern |. Roof support
Il. Wall support

Geological conditions of water conductor system of
underground powerhouse |. Geological cross-section of part of
draft tube tunnel-2 showing over-break Il. Geological section
along water conductor system

127

130

iii



