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1 Regional Geology of Tunnels :

1.1

TUNNEL- 8:
Chainage Length of
S.No Feature __(Km) tunnel{m)
1 Portal-1 and adjoining area 344140
5 Portal-2 and adjoining area 35+610 1

The proposed alignment of Tunnel TS between Km 34+140 and Km 35+610 s passing through
rocks belonging to Dieccan Trap of Upper Cretaceous to Paleocene. Mainly Basaltic Lava Flow
{Deccan Trap) is reporied all along the tunnel length,

The general trend of rock mass exposed along the entire funnel alignmeant in the area is varying
from NT0-80°E — 570-80°W & NEO"W — SB0°E with dip varying from 10-15° towards North.

Portal P1 and adjoining area:

The proposed Portal 1 of T9 is located at flat ground conditions towards portal and
covered with less cover slope wash cum slope debris material & dense
vegetation/forest.

Bedrock is not exposed in the vicinity of porial area and along the hill slope, but it may be
encounter at shallow depth. Overburden materials (2., slope wash cum slope debris materals
i recorded near porial 1 location

The proposed tunne! portal 1 has adequate vertical & lateral overburden & suitable for portal
location. Sespage Is also not ohserved near the proposed tunnel portal.



Figure 1 Portal 1 area is located at flat top along with forest cover & hill slope debris materials.

Figure 2 Portal 1 area is located at fiat top along with forest cover & hill slope debris materials
& big size of boulders.
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Figure 4 Near proposad portal P1 area is covered with dense forest & hill slope debris
materials.
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Figure 5 Near proposed portal P1 area is covered with dense forest & hill slope debris
materials & big size of boulders.

The upslope area has also occupied by forest cover/vegetation and having fiat slope
fowards portal. The porial slope area of proposed portal is covered with less slope
debris cum hill slope wash material (overburden materials) represented by pebbles to
boulders of Basall embedded in silty clay mafrix. The overburden matenal is
unconsolidated o semi-consolidated in nature consisting of pebbles, cobbles, boulders
of Basalt and other rock fragment mixed with soil matmo

The proposed tunnel portal 1 is having adeguate vertical & lateral overburden & suitable for
portal location. The bedrock is not recorded at portal location, but it may be encounter at shallow
depth.

Section Between Portal P1/T9 and Portal P2/ TS:

The area between Portal 1 to Portal 2 of proposed T9 tunnel alignment passes through hill with
flat to gentle slope and area covered with slope wash cum slope debris material & vegetation/
forest cover. Maximum part of the corridor is covered with less/thin overburden material which
is unconsolidated to semi consolidated in nature and the visually estimated ratio between the
coarse: fine fraction is 40:60 respectively. Seepage is not chserved between proposed tunnel



portal 1 & portal 2. The bedrock Basalt is not recorded/present in between Portal P1/T5 and
Portal P2/T3, but it may be encounter at shallow depth (2-3m)

Figure & Flat topped & area is covered with forest & debris materials between P1 & P2 of
Tunnel 9.

- . L,
Figure 7 Flat topped & area is covered with forest & debris materials betwesn P1 & P2 of
Tunnel 9.



Tunnel 9.

is covered with forest & debris materiats between P1 & P2 of

Figure 8 Flat topped & area

is covered with forest & debris materiats between P1 & P2 of

Tunnel 9.

Figure 9 Flat topped & area
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Figure 10 Flat topped & area is covered with forest & debris materials between P11 & P2 of
Tunnel 9.

Figure 11 Flat topped & area is covered with forest & debris materials between P1 & P2 of
Tunnel 9.



Portal P2 and adjoining area:

The proposed Portal 2 of T9 is located at steep to very steep hill slope ground
conditions towards portal and covered with thick slope wash cum slope debns matenial,
dense vegetation/dense forest cover. Rock exposures are not noticed in the vicinity of
portal 2

The proposed tunnel portal 2 is having adequate vertical & lateral overburden & suitable for
portal location. Overburden materials 1 e, slope wash cum slope debris materials are recorded
near portal 2 location: The bedrock s slightly to moderately weathered nature near porial
location.

: "
Figure 12 Proposed portal P2 area is covered with dense forest, hill slope debris matenals &
big size boulders of Basalt



Figure 13 Proposed porial P2 is located at steep slope area and covered with dense forest,
thick overburden materials.
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Figure 14 Proposed portal P2 is located at steep slope and covered with dense foresd, thick
overburden malerials & big size of boulders
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Figure 15 Proposed portal P2 is located at steep slope and covered with dense forest, thick
overburden materials & big size of boulders.
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Figure 16 Proposed portal P2 is located at steep slope and covered with dense foresd, thick
overburden materials & big size of boulders.



Fi 17 Proposed portal P2 is located at steep slope and covered with dense forest, thick
overburden materials & big size of boulders.

The upslope area has also occupied by thick forest coverivegetation and having
moderate to steep slope towards portal. The portal slope-area of proposed portal is
covered with thick slope debris cum hill slope wash material represented by pebbles
fo bouiders of Basalt embedded in silty clay matrix. The overburden matenal is
unconsdlidated to semi-consolidated in nature consisting of pebbles, cobbles, boulders
of Basalt and other rock fragment mixed with soil matrix.

The proposed tunnel poral 2 is having adequate vertical & lateral overburden & suitable for
portal. The bedrock is not exposed near the portal location, but in-situ rack may be encountered
at shallow depth.



1.2

TUNNEL- 10:
Chainage Length of
— Festing (Km) tunnel({m)
1 Portal-1 and adjoining area 35+320
> Portal-2 and adjoining area 3I7+220 o

The proposed alignment of Tunnel T10 between Km 36+320 and Km 37+220 = passing through
rocks belonging to Dieccan Trap of Upper Cretaceous to Paleocene. Mainly Basaltic Lava Flow
(Deccan Trap) is reported all along the tunnel length.

The general trend of rock mass exposed along the entire funnel alignmeant in the area is varying
from N70-80°E — 570-80°W & NG0°W — S80°E with dip varying from 10-15° towards Neorth

Portal P1 and adjoining area:

The proposed Portal 1 of T10 is located at steep hill slope ground conditions towards
portal and covered with thick slope wash cum -slope debris matenal, thick
vegetation/dense forest cover and no rock exposures is recorded.

Bedrock is not exposed at vicinity of portal area and along the hill slope. but it may be
encounter at shallow depth. Overburden matenals i.e., slope wash cum slope debris
materials is recorded near portal 1 location.

The proposed tunnel portal 1 is having adequate vertical & lateral overburden & suitabie for

portal location. Seepage s also not observed near proposed tunnel portal.

Figure 18 Prosed portal P1 area is coverad with dense forest, slope debris materials & big
size of boulders of Basalt



Figure 19 Prosed portal P1 area is coverad with dense forest, slope debris materials & big
size of boulders of Basalt

Figure 20 Prosed portal P1 area is located at steep slope, forest cover, slope debris materials
& big size of boulders of Basalt.



Figure 21 Prosed portal P71 area is located at steep slope, forest cover, slope debris materials
& big size of boulders of Basalt.
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Figure 22 Prosed portal P1 area is coverad with dense forest cover along the hill slope.



Figure 23 Big size of boulders of Basall are present at top of portal area,

The upslope area has also occupied by thick forest coverivegetation and having
moderate o steep slope towards portal. The portal slope area of proposed porial is
covered with thick slope debris cum hill slope wash maternal represented by pebbles
io boulders of Basalt embedded in silty clay matrix. The overburden material is
unconsolidated o semi-consolidated in nature consisting of pebbles, cobbles, boulders
of Basalt rock fragment mixed with soil matrix. The visually estimated ratio of the
coarse: fine material is 80:20 respectively.

The proposed tunnel portal 1 is having adequate vertical & lateral overburden & suitable for
portal. The bedrock is not exposed near the portal location, but in-situ rack may be encountered

at shallow depth.

Section Between Portal P1/T10 and Portal P2/T10:

The area between Porial 1 to Portal 2 of proposed T10 tunnel alignment passes through hill
with flat to gentle slope and area covered with slope wash cum slope debris material &
vegetation/ forest cover . Maximum part of the corridor is coverad with lessithin everburden
material which is unconsolidated to semi consolidated in nature and the visually estimated ratio
between the coarse: fine fraction is 40.60 respectively Seepage Is not observed between



proposed tunnel portal 1.& porial 2 The bedrock Basalt is not recorded/present in between
Portal P1/T10 and Portal PZT10, bui it may be encounter at shallow depth (2-3m)

Figurs 24 Flat topped & area is covered with forest & debris matenials between P1 & P2 of
Tunpel 10

Figure 25 Flat topped & area is coverad with forest & debris materials between P1 & P2 of
Tunnel 10



Figure 26 Flat topped & area is covered with forest, debris materials & big size of boulders
between P1 & P2 of Tunnel 10

Figure 27 Flat topped & area is covered with forest, debris materials & big size of boulders
between P1 & P2 of Tunnel 10
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Figure 29 Flat topped & area is coversd with forest, debris matenals & big size of boulders
between P1 & P2 of Tunnel 10
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Figure 30 Flat topped & area is covered with forest & debris materials.

Portal P2 and adjoining area:

The proposed Portal 2 of T10 is located at steep hill slope ground conditions towards
portal and covered with thick slope wash cum slope debris matenal, thick
vegetation/dense forest cover and no rock exposures is recorded (Photo-174 - 178).

Bedrock is not exposed at vicinity of portal area and along the hill slope, but it may be
encounter at shallow depth. Overburden matenials |.e., slope wash cum slope debris
materials is recorded near portal 1 location.

The proposed tunnel portal 1 Is having adequate vertical & lateral overhurden & suitable for
portal location. Seepage is not observed near proposed tunnel portal but one seasonal nala is
passing just below the portal arsa.
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Figure 31 Proposed porial P2 area is localed at steep slope, forest cover, slope debris
materials & big size of boulders of Basalt

Figure 32 Proposed portal P2 area is located at sieep slope, forest cover, slope debris
materials & big size of boulders of Basalt.



Figure 33 Portal P2 area Is covered with forest cover, slope debris materials & big size of
boulders of Basalt

Figure 34 Portal P2 area is covered with forest cover, slope debris materials & big size of
boulders of Basalt



1.3

The upslope area has also occupied by thick forest cover/vegetation and having steep
slope towards portal The portal slope area of proposed portal is covered with thick
slope debris cum hill slope wash material represented by pebbles o boulders of Basalt
embedded in silty clay matrix. The overburden material is unconsolidated to semi-
consolidated in nature consisting of pebbles, cobbles, boulders of Basalt rock fragment
mixed with soil matrix. The visually estimated ratio of the coarse: fine material is 80:20
respectively.

The proposed tunnel portal 2 is having adeguate vertical & lateral overburden & suitable for
portal. The bedrock is not exposed near the portal location, but in-situ rack may be encountered
at shallow depth.

TUNNEL- 11:
Chainage Length of
S. No Feature (Km) tunnel{m)
1 Portal-1 and adjoining area I7+380
, | PomaiZandadoiningarea |  s3:100 o

The proposed alignment of Tunnel T11 between Km 37+330 and Km 38+190 is passing through
rocks belonging to Deccan Trap of Upper Cretaceous to Palescens. Mainly Basaltic Lava Flow
(Deccan Trap) is reported all along the funnel length.

Basaltic Lava Flow (Basalt) Is generally fresh to slightly weathered at places moderately
weathered moderately jointed to massive, thickly spaced, strong to very strong, fine to medium
grained, grey to black colour in nature: Nomally joint J1 (Primary joint) is horizental to sub
horizontal. Four plus random joints are reported/present in the study area. All the join sets are
almaost vertical dipping except J1

The general trend of rock mass exposed along the entire funne! alignment in the area is varying
from N70-80°E — S70-80"W & NBO"W — S580°E with dip varying from 15-20° towards Morth
These rock units ara traversed by four numbers of joint sets where primary/foliation joint is the
most. prominent one. The joints set in general are dose to parily open in nature with
medium/moderate to high persistence.



Portal P1 and adjoining area:

The proposed Portal 1 of T11 is located at steep to very steep hill slope ground
conditions towards portal and covered with thick slope wash cum slope debris material,
thick vegetation/dense forest cover

The proposed tunnel portal 1 is having adeguate vertical & lateral overburden & suitabie for
portal. The bedrock is not reported in the vicinity of portal location. Mo seepage is ohserved
near proposed tunnel portal but one seasonal nala is passing just below the porial area.

Figure 35 Froposed portal P2 area is located at steep slope, forest cover, slope debris
materials & big size of boulders of Basalt.



Figure 356 Portal area is located at steep slope, forest cover, slope debris materials & big size
of boulders of Basalt

Figure 37 Just above the Portal P1 area is located at flat topped & agricultural land



Figure 35 Just above the Portal P1 area is located at flat topped & agricultural land.

The upsiope area has also occupied by thick forest cover/vegetation and having
moderate to steep siope towards portal. The portal slope area of proposed porial is
covered with thick slope debris cum hill slope wash material represented by pebbles
to boulders of Basall embedded in sity clay matrix. The overburden material is
unconsolidated to semi-consolidated in nature consisting of pebbles, cobbles, boulders
of Basall rock fragment mixed with soil matrix. The visually estimated ratio of the
coarse: fine material is 80:20 respectively.

The proposed tunnel porial 1 is having adeguate vertical & lateral overburden & suitable for
portal. The bedrock is not exposed near the portal location, but in-situ rack may be encountered
at shallow depth.

Section Between Portal P1/T11 and Portal P2/T11:

The area between Portal 1 to Portal 2 of proposed T11 tunnel alignment passes
through hill with gentie to moderate slope and area parily covered with slope wash
cum slope debris malerial & thick vegetation/ dense forest followed by hard, compact,

massive, medium strong to strong, thickly spaced, grey to black colored, fine to



medium grained, fresh to slightly weathered, at places moderately weathered Basalt
IMaximum pari of the comidor is covered with less/thin overburden material which is
unconsolidated to semi consolidated in nature and the visually estimated ratio between

the coarse: fine fraction is 80:20 respectively.

Figure 39 Fresh to slightly weathered Basalt is exposed inside the well.
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Figure 40 Exposure of slightly weathered Basalt along the hill slope
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Figure 41 Exposure of slightly weathered Basalt is just above the village road



Figure 42 Exposure of slightly weathered Basalt is just above the village road

Figure 43 Slope debris materals deposited along hill slope & scanty forest



Figure 44 Slope debris materials deposited along hill slope & scanty forest
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Figure 45 Exposure of slightly weathersd Basalt along the hill slope.



Figure 46 Area is coverad with forest cover & slope debris materials (Cverburden).
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Figure 4T Area is coverad with forest cover & slope debris materials (Cverburden).
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Figure 45 Area is coverad with forest cover & slope debris materials

Figure 43 Area is coverad with forest cover & slope debris materials (Overburden).



Mo o
. ".'l
L

S Wi T -
. - e b TN e = ¢ Ve L & 3 e
Figure 50 | Area Is covered with forest cover, slope debris materials & big size of boulders of
Basalt

Figure 51 Areais covered with forest, slope debris materials & big size of boulders of Basalt



The general trend of rock mass exposed along the entire tunnel alignment in the area
iz varying from N70-80%E — S70-B0%W & NBOW — S80YE with dip varying from 10-157
towards North. These rock units are traversed by 4 no. of joint sets where foliation joint
is considered as most prominent joint set. The joint sets in general are closeftight to
partly open in nature with high persistence.

The various jeints recorded in this section/above locations on L/s and Rfs between
Portal P1/ T11 and Portal P2/ T11 are iabulated below.

Joint | Sirike &Dip | “P2GN9 | continuity | PSS | pemarks
set {cm) ce (m)
NBO'E — 580°W Rg-Un, tight to
J1 10152 100 - 200 Continuous High open, most
Mortherly prominent.
NAO-S0W— | . . Rg-Un, partly
sz | SESIELS | 400-200 | Continuous High open, clean to
uith ;
Westerly stained,
N30T — Rg-Un, close to
43 S30°E/BE" 50 -100 Continuous Medium partly open, ciean
Morth Easterly to stainad.
m NTOE - ' Rg-Un, close to
STOMWBET 20-100 Continuous Medium | parily open, clean
South Easterly to stained:

Portal P2 and adjoining area:

The proposed Portal 2 of T11 is located at steep to very steep hill slope ground
conditions towards portal and coverad with thick slope wash cum slope debris material,
thick vegetation/dense forest cover

The proposed tunnel porial 1 is having adeguate vertical & lateral overburden & suitable for
pertal. The bedrock is not reported in the vicinity of portal location. No seepage is observed
near proposed tunnel portal but one seasonal nala is passing Just below the portal area.



Figure 52 Portal P2 area is located at steep slope, forest cover, slope debris materals & big
size of boulders of Basalt

Figure 53 Portal P2 area is located at steep slope, forest cover, slope debris materals & big
size of boulders of Basalt.



Figure 54 Portal P2 area is located at steep slope. forest cover, slope debris materials & big
size of boulders of Basalt



"

T

Figure 55 Portal P2 area is located at steep slope, forest cover, slope debris materals & big
size of boulders of Basalt

Figure 56 Portal P2 area is located at steep slope, forest cover, slope debris materals & big
size of boulders of Basalt



1.4

The upslope area has also occupied by thick forest cover/vegetation and having steep
slope towards portal. The portal slope area of proposed portal is covered with thick
slope debris cum hill slope wash material represented by pebbles to boulders of Bazalt
embedded in silty clay matrix. The overburden material is unconsolidated to semi-
consclidated in nature consisting of pebbles, cobbles, boulders of Basalt rock fragment
mixed with soil matrix. The visually estimated ratio of the coarse: fine material is 90:10

respectively.

The proposed tunnel portal 2 is having adeguate vertical & lateral overburden & suitable for
portal. The bedrock is not exposed near the portal location, but in-situ rack may be encountered
at shallow depth.

TUNNEL- 12:
Chainage Length of
it OO _(Km) tunnel(m)
1 Portal-1 and adjoining area 384510
recrpar 1280
2 Portal-2 and adjoining area 16+ 740

The proposed alignment of Tunnel T12 between Km 38+510 and Km 35+7930 is passing through
rocks belonging te Dreccan Trap of Upper Cretaceous to Paleocene. Mainly Basaltic Lava Flow
{Deccan Trap) is reporied all along the tunnel length.

Basaltic Lava Flow (Basalt) is generally fresh to slightly weathered at places moderately to
highly weathered, moderately jointed to massive, thickly spaced, strong te very strong, fine to
medium grained, grey to black colour in nature. Normally joint J1 (Primary joint)is harizontal to
sub horizontal. Five plus random joinis are reporied/present in the study area. All the join sets

ar= almost vertical dipping except J1.

The general trend of rock mass exposad in between P1 & P2 area is N80YE — 5809W
& NB0°W — S80°E with dip varying from 15-20¢ towards Norih & N80E — S80TW with
dip varying from 15-20° towards South. Sometime Joint J1 is dipping both the side
North & South direction due sub horizontal dipping. These rock units are traversed by
more than 5 no_ of joint sets where foliation joint is the most preminent joint set. The
joint sets in general are closeftight to partly open in nature with high to very high
persistence.



Portal P1 and adjoining area:

The proposed Portal 1 of T12 is located at steep to very steep hill slope ground
conditions towards portal and covered with thick slope wash cum slope debris material,
thick vegetation/dense forest cover and no rock exposures.

The proposed tunnel portal 1 is having adeguate vertical & lateral overburden & suitable for
portal. The bedrock is not recorded in the vicinity of portal area. Mo seepage is ohserved near
proposed tunnel portal but one nala is passing just below the proposed tunnel.

Figure 57 Portal area is located at steep slope, forest cover & slope debris materials & big
size of boulders of Basalt associated along hill slope



Figure 59 Portal area is located at steep slope. forest cover, slope debris matesials & big size
of boulders of Basalt associated along hill slope.



Figure 60 Portal area is located at steep slope, forest cover, slope debris matenals & big size
of boulders of Basalt associated along hill slope

The upslope area has also occupied by thick forest cover/vegetation and having steep
o very steep slope towarnds portal. The portal slope area of propesed portal is covered
with thick slope debris cum hill slope wash material represented by pebbles to boulders
of Basalt embedded in silty clay malrix. The overburden material is unconsolidated fo
semi-consolidated in nature consisting of pebbles, cobbles, boulders of Basalt rock
fragmient mixed with soil matrix. The visually estimaied ratio of the cearse: fine matenial
iz 9010 respectively.

The proposed tunnel porial 1 is having adequate vertical & lateral overburden & suitable for
portal. The bedrock is not exposed near the portal location, but in-situ rack may be encountered
at shallow depth.

Section Between Portal P1/ T12 and Portal P2/ T12:

The area between Portal 1 to Portal 2 of proposed T12 tunnel alignment passes
through hill with flat, gentle to moderate slope and area partly covered with slope wash
cum slope debrns matenal & thick vegeiation/ dense forest followed by hard, compact,
massive, medium strong to strong, thickly spaced, grey to black colored, fine to
medium grained, fresh to slightly weathered, Basalt . Maximum part of the corridor is
covered with lessfthin overburden maleral which s unconsolidated to semi
consclidated in nature and the visually estimated ratio between the coarse: fine fraction
is 70:30 respectively.



gure 61 | Flat top, forest cover & slope debris materials.
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Figure 52 Flat top, forest cover & slope debris materals.
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Figure 63 Flat top, forest cover & slope debris materials

Figure b4 Exposure of moderately weathered, fine to medium grained, grey to black colored

Dasalt
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Figure 65 Exposure of moderately weathered, fine to medium grained, grey to black colored
Bazalt.

Figure 66 , Exposure of fresh to slightly weathered, fine to medium grained, grey fo black
colored Basalt



Figure 57 Exposure of fresh to slightly weathered, fine to medium grained, grey to black
colored Basalt.

Figure &3 Flat top, forest cover & slope debris materals.



The general trend of rock mass exposed in between P1 & P2 area is NBOE — S809W
& NBOMW — 580°E with dip varying from 15-20° towards North & NBOE — S809W with
dip varying from 15-20° towards South. Sometime Jaint J1 is dipping both the side
Morth & South direction due sub hornizonial dipping. These rock units are traversed by
more than 5 no. of joint sets where foliation joint is the most prominent joint set. The

joint sets in general are closefight to partly open in nature with high to very high

persisience.

The various joints recorded in this sectionabove locations on Lfs and R/s between

Paortal P1/T12 and Portal P2/T12 are tabulated below.

iﬁé’t“ Strike & Dip 5’*’{;;;‘9 Continuity Pﬁga‘]&" Remarks
NS0W — S80°E
115-20° :
. Hg-Un, tight to
1 NB"&E@?&%GE 100-200 |  Continuous High g;:uen,. ot
115-20° prominent.
Southerly
NA0TW — Rog-Un, partly
J2 SHO°E/BR-88° 100 - 200 Continuous High open, clean to
South YWesterly stained,
NBO°E — RgUn, closs to
43 S80tWrast 20-100 Continuous High partly open, clean
Southerly to stained:
N35°E — : .
44 | s3sowres-ser | 20-200 Continuous High Rg:tn, ight ta
South Easterly Sy Jourtk
NSOE — .
J5 | ssoPwigo-85s® | 20-200 Continuoss | progum | oo Fﬂfjh: to
North Westerly SEEDE
NGOW — .
= o 1 ; i Rg-Un, tightto
5 | ss0r %ﬂﬁw 20 - 200 Continuous | ypoe ot

In between tunnel T12, there is no major nala which is crossing the proposed tunnel

Therefore, flowing/seepage of water condition may not encounter in proposed unnel.




Portal P2 and adjoining area:

The proposed Porial 2 of T12 is located at steep hill slope ground conditions towards
portal and cowvered with thick slope wash cum slope debris materal, dense
vegetation/dense forest cover and no rock exposures .

The proposed tunnel portal 2 is having adequate verfical & lateral overburden &
suitable for portal location. Thick overburden materials ie . slope wash cum slope
debris materials are recorded near portal 2 location.

Figure 69 P2/T12 area is showing the steep slope, overburden cover & dense forest.



Figure 71 Portal area is located at steep slope, forest cover, slope debris materials & big size
of boulders of Basalt
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Figure 72, Portal area is located at steep slope, forest cover, slope debris malerials & big size
of boulders of Basalt.
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Figure 73 Portal area is located at steep slope, forest cover, slope debris materals & big size
of boulders of Basalt



Figure 74 Portal area is located at steep slope, forest cover, slope debris materals & big size
of boulders of Basalt

The upslope area has also occupied by thick forest cover/vegetation and having steep
slope towards portal. The portal slope area of proposed portal is covered with thick
slope debris cum hill slope wash material represented by pebbies to boulders of Basalt
embedded In silty clay matnx. The overburden material is unconsolidated to semi-
consolidated in nature consisting of pebbles. cobbles, boulders of Basalt rock fragment
mixed with soil matrix. The visually estimated ratio of the coarse: fine material is 90:10

respectively.

The proposed tunne! portal 2 is having adequate vertical & lateral overburden & suitable for
portal. The bedrock is not exposed near the vicinity of porial area, but in-situ rack may be
encountered at shallow depth.



1.5

TUNMNEL- 13:
- Chainage Length of
S. No Feature (Km) tunnel(m)
1 Portal-1 and adjoining area 424800
T e - . 1600
2 Portal-2 and adjoining area A4+400

The proposed alignment of Tunnel T13 between Km 42+300 and Km 44+400 = passing through
rocks belonging to Dieccan Trap of Upper Cretaceous to Paleocene. Mainly Basaltic Lava Flow
{Deccan Trap) is reporied all along the tunnel length,

Basaltic Lava Flow (Basall) is generally fresh to slightly weathered at places moderately to
highly weathered, moderately jointed to massive, thickly spaced, strong to very strong, fine to
medium grained, grey to black colour in nature. Normally joint J1 (Primary joint) is horizontal to
sub horizontal Five plus random joints are reported/present in the study area. All the join sets
are almost vertical dipping except J1.

The general trend of rock mass exposed in between P1 & P2 area is N80TE — S800W
& NB0°W — S80°E with dip varying from 15-20° towards North & N80°E — S80°W with
dip varying from 15-20° towards South. Sometime Joint J1 is dipping both the side
North & South direction due sub horizontal dipping. These rock units are traversed by
more than 5 no. of joint sets where foliation joint is the mast prominent joint set. The
joint sets in general are closeffight to partly open in nature with high to very high
persistence

Portal P1 and adjcining area:

The proposed Portal 1 of T13 is located at steep to vertical hill slope ground conditions
fowards portal and covered with thin slope wash cum slope debris material, thick
vegetation/dense forest cover and rock exposures is also recorded

The bedrock exposed at near porlal area of proposed tunnel is medium strong to weak, grey to
blackish grey colour, fine 10 medium grained, moderately to highly weathered, Basalt

The proposed tunnel porial 1 is having adeguate vertical & lateral overburden & suitable for
portal. Scanty rock exposure is also recorded near the vicinity of porial area.






Figure 77 Portal area is located at steep slope, forest cover, slope debris materials & big size
of boulders of Basalt



Figure 78 Portal area is located at steep slope, forest cover, slope debris materials & big size
of boulders of Basalt.

Figure 79 Scanty exposure of moderately to highly weathered Basalt



The upslope area has also occupied by thick forest cover/vegetation and having steep
to vertical siope towards portal The portal slope area of proposed portal is covered
with thin siope debris cum hill slope wash material represented by pebbles to boulders
of Basalt embedded in silty clay matrix and moderately to highly weathered rock
exposure of Basalt The overburden material is unconsolidated to semi-consolidated
in nature consisting of pebbles, cobbles, boulders of Basalt rock fragment mixed with
soil matrix.

The general trend of rock mass exposed in between P1 & P2 area is N80°E — 580°W
& NSO"W — SB0°E with dip varying from 15-20° towards North & NS0°E — S80%W with
dip varying from 15-20¢ towards South. Sometime Joint J1 is dipping both the side
Morth & South direction due sub horizontal dipping. These rock units are traversed by
miore than 5 no. of joint sets where foliation joint is the most prominent joint s The
joint sets in ‘general are closeftight 10 partly open in nature with high to very high
persistence.

The vanous joints recorded In this section/above locations on L/s and Rfs near Porial
P1/T13 are tabulated beilbw.

Joint | guike & Dip | SPACNG | conginuity | T erSisten Remarks
set {cm) ce (m)
NBO"W - 580°E
15-20° .
: Rg-Un, tightto
d1 NEW?QB%UE 100 - 200 Continuous High open, most
115.200 prominent.
Southerly
MBI — Rg-Un, parily
J2 SHOPE/BE-88" 100 - 200 Continuous High open, clean to
South Westerly stained.
NBOE- | Rg-Un, close to
J3 SE0TVVE5" 20-100 Continuous medium partly open, clean
Southerly to stained.
M3ILE - = .
J4 | SIWE5E® | 20-200 | Continsous | MEOUM | Rgln fightto
South Easterly OFr J08]

The proposed tunnel porial 1 is having adequate vertical & lateral overburden & suitable for
portal. Scanty rock exposures are noticed near the portal area it indicaie that bed rock may be
encounter at shallow depth (1-2m)



Section Between Portal P1/ T13 and Portal P2/13:

The area between Portal 1 to Portal 2 of propesed T13 tunnel alignment passes
through hill with flat, genile to moderate slope and area partly covered with slope wash
cum slope debns matenal & thick vegetation dense Torest followed by hard, compact,
massive, medium strong to strong, thickly spaced, grey to black colored, fing to
medium grained, fresh to slightly weathered at places moderately weathered, Basalt
Maximum part of the comidor Is covered with lessfthin overburden material which is
unconsolidated to semi consolidated in nature and the visually estimated ratio between
the coarse: fine fraction is 70:30 respectively.

‘_. 1 ;i.._,_-; : ; = v e -_-..-i.. :
Figure 80 Flat to gentle topped, forest cover & slope debris materials



Figure 82 Flat to gentle topped. forest cover & slope debris maternals



Figure 83 Dense Forest cover & slope debris materfals.

gure 84 Dense Forest cover & slope debris materials.
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Figure 85 Exposure of fresh to slightly weathered, fine to medium grained, grey to black
colored Basalt

Figure 86 Exposure of fresh to slightly weathered, fine to medium grained, grey to black
cofored Bazalt
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Figure 87 Exposure of fresh to slightly weathered, fine to medium grained, grey to black
colored fractured Basalt
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Figure 88 Exposure of fresh to slightly weathered, fine to medium grained. grey to black
colored fractured Basalt



The general trend of rock mass exposed in between P1 & P2 area is NBOE — S809W
& NBOMW — 580°E with dip varying from 15-20° towards North & NBOE — S809W with
dip varying from 15-20° towards South. Sometime Jaint J1 is dipping both the side
Morth & South direction due sub hornizonial dipping. These rock units are traversed by
more than 5 no. of joint sets where foliation joint is the most prominent joint set. The

joint sets in general are closefight to partly open in nature with high to very high

persisience.

The various joints recorded in this sectionabove locations on Lfs and R/s between

Partal P1/T13 and Portal P2/T13 are tabulated below.

iﬁé’t“ Strike & Dip 5’*’{;;;‘9 Continuity Pﬁga‘]&" Remarks
NS0W — S80°E
115-20° :
. Hg-Un, tight to
1 NB"&E@?&%GE 100-200 |  Continuous High g;:uen,. ot
115-20° prominent.
Southerly
NA0TW — Rog-Un, partly
J2 SHO°E/BR-88° 100 - 200 Continuous High open, clean to
South YWesterly stained,
NBO°E — RgUn, closs to
43 S80tWrast 20-100 Continuous High partly open, clean
Southerly to stained:
N35°E — : .
44 | s3sowres-ser | 20-200 Continuous High Rg:tn, ight ta
South Easterly Sy Jourtk
NSOE — .
J5 | ssoPwigo-85s® | 20-200 Continuoss | progum | oo Fﬂfjh: to
North Westerly SEEDE
NGOW — .
= o 1 ; i Rg-Un, tightto
5 | ss0r %ﬂﬁw 20 - 200 Continuous | ypoe ot

In between tunnel T13, there is no major nala which is crossing the proposed tunnel

Therefore, flowing/seepage of water condition may not encounter in proposed unnel.




Portal P2 and adjoining area:

The proposed Portal 2 of T13 is located at moderate to steep hill slope ground
conditions towards portal and covered with thick slope wash cum slope debns matenial,
dense vegetation/dense forest cover and no rock exposures.

The proposed tunnel portal 2 is having adequate vertical & lateral overburden &
suitable for portal location. Thick overburden matenals ie., slope wash cum slope
debris materials 1S recorded near portal 2 location. Rocks are not present at portal
location, but it may be encountered at shallow depth.

Figure 89 Porial and upslope area is covered with dense forest



Figure 90 Porial area is located at forest cover & slope debris materials.
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Figure 91 Portal area is located at forest cover & slope debris materials.
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Figure 92 P2/T13 area is covered with overburden materials & dense forest
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Figure 93 Portal area is located at steep slope, forest cover, slope debris materials & big size
of boulders of Basalt
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Figure 95 Porial area is localed at forest cover, slope debris materials & big size of boulders
of Basalt.



1.6

The upslope area has also occupied by thick forest cover/vegetation and having steep
slope fowards portal. The porial siope area of proposed portal is covered with thick
slope debiris cum hill slope wash material represented by pebbles to bouldérs of Basalt
embedded in silty clay matrix. The overburden material is unconsolidated o semi-
consolidated in nature consisting of pebbles, cobbles, boulders of Basalt rock fragment
mixed with soil matrx. The visually estimated ratio of the coarse: fine matenal is 90:10
respectively

The proposed tunnel portal 2 Is having adequate veriical & lateral overhurden & suitable for
portal. The bedrock is niot exposed near the vicinity of porial area, but in-situ rack may be
encountered at shallow depth

TUNNEL- 14:
Chainage Length of
il I .3 (Km) tunnel(m)
1 Portal-1 and adjoining area 554700
e 2290
2 Portal-2 and adjoining area 574550

The proposed alignment of Tunnel T14 between Km 55+700 and Km 57+990 = passing through
rocks belonging to Deccan Trap of Upper Cretaceous to Paleocene. Mainly Basaltic Lava Flow
(Deccan Trap) is reported all along the tunnel length.

Basaltic Lava Flow (Basalt) is generally fresh to slightly weathered at places moderalely to
highly weathered, moderately jointed to massive, thickly spaced, strong to very strong, fine to
medium grained, grey to black colour in nature. Normally joint J1 (Primary joint) is horizontal to
sub horizontal. Four plus random joints are reporied/present in the study area. All the join sels
are almost vertical dipping except J1.

The general trend of rock mass exposed in between P1 & P2 area is NS0CE — S800W
& N8O — SB0°E with dip varying from 15-20° fowards North & NSOPE — S800W with
dip varying from 15-20°% towards South. Sometime Joint J1 is dipping both the side
North & South direction due sub horizontal dipping. These rock units are traversed by
more than 4 no. of joint sets where foliation joint is the most prominent joint set. The
joint sets in general are closeftight to partly open in nature with high to very high
persistence.



Portal P1 and adjoining area:

The proposed Portal 1 of T14 is located at flat and agricufture land ground conditions
towards portal and covered with thick slope debris material. Thick vegetation/dense
forest cover is also recorded just 60-70m (Towards increasing chainage) ahead of
porial area. The bedrock is not exposed at nearby portal area of proposed tunnel.

Figure 96 P1/T14 ar=a is falling on agricultural land.



Figure 95 Ahead of portal area is falling in forest cover & slope debris materials
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Figure 99 Ahead of portal area is falling in forest cover & slope debris materials.

The upslope area has also occupied by agricultural land & thick forest cover/vegetation
and having fiat slope fowards porial The poral slope area of proposed portal is
covered with thick slope debris cum hill slope wash materal represented by pebbles
io boulders of Basalt. The overburden material is unconsoclidated to semi-consolidated
in nature consisting of pebbles, cobbles, boulders of Basalt and ofther rock fragment
mixed with soil matrix.

Section Between Portal P1/ T14 and Portal P2/ T14:

The area between Portal 1 to Portal 2 of proposed T14 tunnel alignment passes
through hill with fiat to gentie slope and area mostly covered with slope wash cum
slope debris matenal & thick vegetation/ dense forest fellowed by hard, compact,
massive, medium strong io strong, thickly spaced, grey to black colored, fine fo
medium grained, fresh to slightly weathered at places moderately weathered, Basalt
Maximum part of the corridor is covered with lessfthin overburden material which is
unconsolidated to semi consolidated in nature and the visually estimated ratic between
the coarse: fine fraction is 70:30 respectively. Field is indicating that, bedrock Basalt
rocks to be encountered at shallow depth (1-2m)
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Figure 100 Between P1 & P2 area is located at dense forest cover & slope debris materials
Maximum part of area is covered with dense forest.
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Figure 101 Between P1 & P2 area is localed at dense forest cover & slope debris materials
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Figure 102 Between P1 & P2 area is located at dense forest cover & slope debris materials.
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Figure 103 Rock exposure of Basalt is recorded at just below the culvert/minor bridge
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Figure 104 Rock exposure of slightly weathered Basalt is recorded at just below the
culvert/mineor bridge.
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Figure 107 Between P1 & P2 area is located at dense forest cover & slope debris materials
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Figure 108 Exposure of compact, massive, fresh to slightly weathered Basalt rock exposed
along railway cutting section.
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Figure 109 Between P1 & P2 area is located at dense forest cover & siope debris materials



The general trend of rock mass exposed in between P1 & P2 area is N80°E — S80°W
& NBD°W — SB0°E with dip varying from 15-20° towards North & NSO°E — S80W with
dip varying from 15-20° towards South. Sometime Joint J1 is dipping both the side
Morth & South direction due sub horizontal dipping. These rock units are traversed by
more than 5 no_ of joint sets where foliation joint is the most prominent joint set. The
joint sets in general are close/tight to partly open in nature with high to very high
persistence.

The various joints recorded in this section/above locations on Lis and R/s between
Fortal P1/T14 and Portal P2/T14 are tabulated below,

Joint Strike & Dip Spacing Continuity Persisten Remarks
set (cm) e (m)
NB0"W — S80°E
f15-20° .
. Rg-Un, tight to
N | pagore¥ S| 100-200 | Continuous High open, mest
115200 prominent.
Southerly
MNEOTW — Rog-Un, partly
J2 Sh50°E/BE-58" 100 - 200 Continuous High open, clean to
South Westerly | stained.
MEOFE-— Rg-Un closeto
43 SB0CW/B5Y 20-100 Continuous High partly open, ciean
Southerly to stained.
N3ZE- | , ;
Ja | S3asPwiss88° | 20-200 | Continuous tigh Rg-Un, lightto
South Easterly Pen
N50°E — .
: Un, tight to
J5 S50Wrap-B5t 20- 200 Conti X Rg-Un, fig
Narth Westerly RIS Medium open joint.
NEOOW — ’
J6 | SE09E/80-85° | 20-200 | Continwous | ... | REUN fohito
North Easterly pen joint

In between tunnel T14, there is no major nala which is crossing the proposed tunnel.
But proposed tunnel alignment is passing through at two locations in just below the
existing railway line, Therefare, flowingfseepage of water condition may encounter in
propesed tunnet.



Portal P2 and adjoining area:

The proposed Portal 2 of T14 is located at moderate hill slope ground conditions
towards portal and covered with thick slope wash cum slope debris material, dense
vegetation/dense forest cover and lack of rock exposures.

The bedrock exposed at near portal area of proposed funnel are medium strong to strong, grey
io black colour, fine to medium grained, slightly io moderately weathered Basalt

The proposed tunnel portal 2 is having adequate vertical & lateral overburden &
suitable for portal location. Thick overburden materials ie., slope wash cum slope
debris materials is recorded near portal 2 location. Lack of in-situ rocks are present at
portal location, but it may be encountered at shallow depth.

Figure 110 P2T14 area is covered with dense forest, overburden & lack of rock exposure.



Figure 111 P2T14 area is covered with dense forest, overburden & lack of rock exposure.

Figure 112 P2/T14 area is covered with dense forest & overburden materials.



Figure 113 Narmada pipeline is crossing just below the portal area (Towards increasing
chainage)

Figure 114 Lack of rock exposures are recorded in the vicinity of portal area and also
indicating the bedrock Basalt may be encounter at shallow depth.



The upslope area has also occupied by thick Torest cover/vegetation and having gentle
to moderate hill slope towards portal. The portal slope area of proposed portal is
covered with thick slope debris cum hill slope wash material represented by pebbles
to boulders of Basalt & followed by minor rock exposure. The overburden material is
unconsolidated to semi-consolidated in nature consisting of pebbles, cobbles, boulders
of Basalt and other rock fragment mixed with soil matrix.

The general trend of rock mass exposed in between P1 & P2 area is N80OYE — 5800W
& NSO"W — SB0°E with dip varying from 15-20° towards North & NS0°E — S80%W with
dip varying from 15-20° towards South. Sometime Joint J1 is dipping both the side
Morth & South direction due sub horizontal dipping. These rock units are traversed by
miore than 5 no. of joint sets where foliation joint is the most prominent joint s The
joint sets in ‘general are closeftight 10 partly open in nature with high to very high
persistence.

The varous joints recorded in this section/above locations on Lfs and Ris at Porial
P2/T14 are tabulated beilbw.

Joint . . Spacing . Persisten
s Strike & Dip {cm) Continuity ce (m) Remarks
NBO™WW — S80°E
15200 .
: Rg-Un, tightto
J1 NEW?QB%UE 100 - 200 Continuous High open, most
115.900 prominent.
Southerly | 1 1| —
MBI — Rg-Un, parily
J2 S50°E/85-B8° 100 - 200 Continuous High open, clean to
South Westerly | stained.
NEOtE - Ho-Un, close to
J3 SE0TVVE5" 20-100 Continuous High partly open, clean
Southerly to stained.
N35°E - ) ;
J4 | SIWE5EE | 20-200 | Continsous | Meoum | Rgln fightto
South Easterly ol

The proposed tunnel porial 2 is having adequate vertical & lateral overburden & suitable for
portal location. The bedrock is slightly to moderately weathered, medium strong to strong, fine
to medium grained, Basalt nature at portal location. Entire portal area is covered with dense
forest cover, thick overburden materials and lack of exposure but in-situ rock may be
encountered at shallow depth
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