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1 INTRODUCTION

[talferr and Lombardi JV " have been assigned as a Consultant by M/s. Rail Vikas
Nigam Limited (RVNL) is a Public Sector Enterprise created by Ministry of Railways,
Government of India, for consultancy services for “Detailed design & Project
Management consultancy for construction of tunnels, bridges & formation works from
chainage 101+310 to 117+365 under Package-8 in connection with new single line
broad gauge rail link between Rishikesh and Karanprayag (125km) in state of
Uttarakhand, India".

1.1 Abbreviations

BH Borehole

CiL Centre Line

EL Elevation

Jv Joint Venture

RVNL Rail Vikas Nigam Limited
SSP Surface Survey Mapping

1.2 Purpose of the Report

This report aims to describe the “T14P1 Altemnative Main and Escape Tunnel
Geological Site Assessment” due diligence performed based on the route analysis
which are performed at the pre-design and design stages of the project, previous
Geological, Geotechnical, Hydrogeological and Geophysical studies, Additional
Geological-Geotechnical Site Investigations during Site Supervision stage, and
conclusions of the assessment and presents an Executive Summary.

Along the field studies previous to start the excavation in the T14 P1 for the Main and
the Escape tunnel a new alternative for the location of the Escape Tunnel's Portal
has been study and found beneficial in terms of excavation time, earth movement
and future maintenance requirements.

This document has been prepared by ltalferr and Lombardi JV. under the
responsibility of the Site Team.

1.3 Report Structure

This Report contains following items:
« Site Investigations and Observations
= Site specific Geological Assessment

s Site specific Geotechnical Assessment



The present report is addressing “T-14 P1 Main and Escape Tunnel Portal Geological
Site Assessment * and presents an Executive Summary.

The Tunnel-14 is under the package-8 and is part of New Rail Link Project between
Rishikesh to Karanprayag from chainage 110.310km to 117.365km (RVNL/RKSH-
KNPG/TUNNEL /PKG-8). For the main reason of that report is the shifting Escape
tunnel portal to the alternative location for this purpose additional surveying and
geological investigations has been carry out to confirm the suitability of the new portal
location. The alternative inlet portal of T14 is located near the NH58 and near the
Tilani. The portal area is covered with slope wash material/debris material. Single
track escape tunnel will be constructed after completion of the construction of the
Inlet Portal structure.

3 PROJECT GEOLOGY
3.1 Overview

The project area consists of high hills and mountains with narrow valleys, deep
gorges i. e. having very high topographic gradients. The parts in the N, E and NE are
the Tethyan Himalayans with snow cover throughout the year. The main river in the
area is the Alaknanda River, which originates from the Satopanth-Bhagat Kharak
group of glaciers. The major tributaries of the river Alaknanda are Dhauliganga,
Patalganga, Nandakini, Mandakini and Pindar. The riverbed material mostly consists
of pebbles, cobbles, boulders etc. in a sandy matrix resting over rocky floor. Fluvial
terraces consisting of boulders, cobbles, pebbles admixed with sandy clay and thick
sand horizons are preserved on the riverbanks. The Quaternary sediments are
deposited in the form of fluvial terraces of river-borne material, glacial deposits and
terminal moraines. The bedrock in the project area belongs to the Garhwal Grp., part
of the Inner Lesser Himalaya. Figure 1 shows a geological sketch of the Indian Lesser
Himalaya. Package 8 is in the area of the interference of Lesser and Higher Himalaya
and lies in a tectonic foredeep. Within the Lesser Himalayan sequence, the phyllitic
rocks of the Jaunsar Grp. are overridden by the rocks of the Garhwal Grp. along the
North Almora Thrust (NAT), locally known as the Srinagar Thrust.

= Site specific Hydrogeological Assessment
2 EXECUTIVE SUMMARY
I



Figure 1 Geological overview [35]: Map view with the area of Package B marked with a red rectangle

3.2 Stratigraphy

Geologically the area of Package 8 is part of the Inner Lesser Himalaya. The area
consists of thick Quatemary cover and the rocks of the Garhwal Grp., which is of Meso-
Proterozoic age. It forms a major part of the Lesser Himalaya and is represented by a
thick sequence of sediments which show a low-grade metamorphism, i. e. consisting

of quartzite with mafic metavolcanics and carbonate rocks.

The Garhwal Grp. is limited in the N by the Main Central Thrust and in the S by the
Main Boundary Fault. The lithologies in the Garhwal Grp. are mainly quartzite, phyllite,
carbonaceous slate, limestone and Epidiorite-Amphibolite-Metavolcanics. It is

internally subdivided into the following rock units:



Table 1 Stratigraphic sequence in the project area of Package 8

‘Domain | Group | Formation | Code | Age | Descripion
Quatemnary Q2Fa Recent | Boulder, Cobble, Pebble, Gravel,
Sand, Silt and Clay.
Epidorite Peze Lenses of Epidiorite, Amphibolite and
Amphibolite BPtzg Metavolcanics
and PPtzgn
© Metavolcanics
k) =
o ] 5 L= - .
B _ B Sericitic & Chloritic Quartzite, dark
T g Berinag Ptagh .| grey to brown Phyllite occasionally
o £ =1 Chiloritic, Graphitic and Carbonaceous,
o 3 2 Quartz Schist and Chloritic Schist
-~ N
s o
2 Nagnithank Ptagn & Quartzite with subordinate purple
£ Phytlite and basic Metavolcanics
P Dolomitic Limestone, Phyllite,
Pithograrh 5P carbonaceous Slate and Quartzite

4 GEOLOGICAL ASSESSMENT

Tunnel-14 is located right after the Tilni bridge having non-consolidated, recent fluvial
deposits (sand, gravels and pebbles) an overburden below 50 mtr. The area falls under
Pithoragarh and Berinag rock formations of Garhwal group. In this formation the main
rock type is Quartzite Phyllite and carbonaceous Slate. The tunnel portal starts with
Phyllite and carbonaceous Slate. The start of tunnel is in low overburden and after
some distance it will be increased. The minimum and maximum overburden is 18.89
and 68.37.

Bore Hole No.133 is in this section and the total length of bore hole is 50mt in which
the groundwater level was measured, SPT tests were performed and samples were
analyzed in the laboratory. The maximum core recovery is 70% and the water table is

around 32.5mirs level.
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Figure 2 General View of the T-14 start point

The alternative Escape Tunnel Portal of Tunnel 14 (Portal 1) is proposed at near the
NH58 road, Right bank of Nala. As topography of the Escape Portal, existing slope
is moderately steep. The portal area is covered with slope wash/debris. The material
consists of Phylitte boulder and gravels mixed with silty soil and clay particles. The
material is low-cohesive due to fines where clay particles are less. River
borne/Alluvial deposits material is also present below the slope wash/debris material.

During site supervision works additional borehole T14P1-BH01,T14P1-BH02 and
T14P1BHO03 has been drilled on the alternative portal location to check the geological
conditions.T14P1-BH1 executed up to depth 15.00 meter and bed rock encountered
at'the depth of 9.00 meter. The bed rock is Darkish grey fine to medium grained,very
weak to weak, slightly weathered to fresh, caoted with Feo, Pyhlitte Rock. Low grade
metamorphic rock of Garhwal Group. Depends on the borehole data, stratigraphic
projection can be made as follows;

= _Slope Wash/Debris Material.
= Alluvial Deposites

 Phyllite

Figure 3 represents the topographical feature of the hill slope of Tunnel 14- P1 Portal.



Figure 4 Outcrops near the Portal, slope wash/debris material



Figure 5 Outcrops near the Portal, Bed rock-Phylitte outcrops

During site investigations Geological maps and secfions are prepared too.These are
given as an attachment.

5 GEOTECHNICAL ASSESSMENT

The rock mass outcrop is observed at road level EL.706. The rock mass is slightly
weathered, weak to medium strong, fine to medium grained, stained in nature.

The orientation and other empirical properties of the major discontinuities have been
determined and presented at the Table 2. This outcrop photo given in Figure 3 and the

coordinates are 310450;3353904.

Table 2 Dominant Discontinuities and Discortinuities properiies

Joint [Dip Dip Spacing, Persistence Roughness | Aperture, Filling_|
Set |Amount | direct cm {m) mm
, (%) ion,
)
H 250 p40° <60mm 1-5m Smoothto 0.4-1mm | Usually
i stained,
slightly rough soft filling
<bmm




Jz

58° 070 06-20 1-3m Slightly rough 0.1-1 mm ’:*‘l;:n'
on stained,
soft
filling
<5mm

Ja

75° 180° 06-60 1-3m Stightly rough 0.1-1 mm [r:;st

filling

The Empirical Rock Mass Rating (RMR) and Geological Strength Index (GSI) of the
Phyllite is shown in the Table 3.

Table 3 RMR and GSI Values of Phyllite

Rock Group RMR GSlI

Phyilite 30-35 3540

6 PREVIOUS INVESTIGATIONS

In the Final Design stage GBR and GDR reports prepared by DDC teams.

That reports including outcrops geological surface survey mapping data around the
new escape tunnel area which named as; SSP 133/134/135 and this survey data can
be evaluate for new portal design too. It is same Phylitte rocks that observed near the
new escape tunnel portal area outcrops and borehole T14P1-BH1.

As an attachment geological map of this area given.

7 HYDROGEOLOGICAL ASSESSMENT

Since the report prepared at the dry season, there is not any surface water observed
at the portal site during the Geological Site Investigations.

However; water table has been determined during the borehole drilling T14P1-BH1 it
was measured 9.0mm depth with the elavation. On the other hand, seasonal changes
on the water table levels shouldn’t be underestimate during the long-term slope
stability analysis.

Theorética!!y, changes at the hydrostatic levels and saturation of the low-cohesive
slope wash/debris material during the monsoon season can be increase the driving
force, would be cause of long-term slope stability problems.

There is one nala near the portal area this area should be taken in consideration while
portal design.
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8 SUMMARY AND CONCLUSION

The present report is addressing “T14P1 Alternative Main and Escape Tunnel
Geological Site Assessment” structure.

After reviewing all the information, it has been concluded by Site Geology Team this
location is giving advantages for starting construction works early too.

1"



APPENDIX |
Geological Outcrop Data, Borehole log,

Core Photos.



Qutcrop Survey Form Date: 10/4/2021
Project: RVNL Package-08
Coordinates: = s Outzrop Ro: ittt
310450 3353904 Weather: Sunny
Location: New Proposal T14 Escape Tunnel near road NH58 | Logged by: S.TEKES
Lithology: Phylitte Formation: Garhwal Group
Colour: Weathering: Grain Size: Strength:
Darkish Gray Sfightly Weathered to fresh Fine to medium Weak to medium strong

’ Dip Dip . I
Joint LR o Spacing | Persistence Aperture _—
A directi hness Fillin
Set Dmount i on, | o (m) Roughnes: (mm) q
) )
Usually
KE 250 040° <60mm 15m S"Sf;l"?"th tuh 0.1-1mm | stained, soft
ghtly foud filling <5mm
Rarely Iron
Jz 557 aro° 06-20 cm 1-3m Slightly rough 0.1-1 mm stained, soft
filing <5mm
J3 75° 180° 06-20 cm 1-3m slightly rough | 0.4-1mm C;;“S:ged




BOREHOLE LOG

Project Name PACKAGE-08 BH No T14P1-BHO1
Project Location Escape Tunnel Portal Sheet lof 1
*oordinates 3353844 Start Date 17/03/2021
(:;c‘u.:rr ‘_jmf;e:h N Grround Elevation 725
(Sistem/System ) g 310436 {m1) Finish Date 20/03/2011
YAS Der./ GW depth {m) | Derinlik / Depih (m) | Tarih / Date Agiklama / Remaks Drill Method Retary
400 Drill Rig D-500
BH Depth (m) 15.00 m
= =
E Seadant Pesctratios Tead =
) 25 ﬁ {SPT) :é
£l 2| 2] 5| =z ’ S| & g
s 2| = 3| & s E = —_ =
[} o = =1 & i n 1= S Description £
- =z = B i
m m| 2 1503045 % | % | % |E
30
E J
3 10 -
;— 2] 4 33 i
E i s Darkish grey color fine to medium grained Phylitte cobble
3 and boulder size brown color silty sand.
= 3 —m {Slope wash }
7| - 4.60-4 85m washed material only taken
Spt results given rafusal
30 - B.30-7.00m washed material only taken
33| -
30 -
T -
7.20-8.50 Crushed Phylitle rock fragments
63 -
}E} Rounded lo subrounded,white 'Fojgfey coarse gravel and cobble size rock
= {Egmewﬁuvid terrace)
401 - §
20 ] -
| -
Darkish grey color,fine to medium grained, fresh-slightly
oo | - weathered, very weak to weak Phylitte/Slate, coated with
FeO
Joint set 1;50-55 surlface staining with brown cokar, planar, shghly rough.
83 - Jaint set 1:70-75 surfaca staining vth brawn color planar, skghly rough.
11.60-11.70 Crushad zone
| 9
13.50-13.60 Crushed zone
w0 -
- 150
ZEMIN - KAYA DEGERLENDIRMESI / SOIL - ROCK EVALUATION

EAYA KALITES]/ RO

TRIKLILIE {adet' myFRACTURES {nos./m)

BASINCLI SUTESTH WATER PRESSURE TEST

SPT-YOGUNLUK / SPT-DENSITY

Logu Yapan/Logged by:

0 - 35 % CokZand | Vey Foor <1 Masit | Massive Mifl -4 CokGevsek | Very Loose
315 - 50 % Zayd ! Poor 1 -3 Azkenkh | Slightly fractred 1 lugeon - Gegirimsiz / Tmpervious N:5 - 10 Geviek /' Loose
50 - 75 % Oma / Fair 4 - i0 Kkl | Frctered 1-5 lugeon  : Ar pegirimli / Semi-pervious N:ll-30 OmSik /M. Dense
5.0 % i ! Good 11- 50 Cok kimkls / Highly fractred | 5.5 lugeon * Gegrmbi Pervious 31- 30 Sk ! Demse
9 - 0% Cokiyi  ( Excellen >50  Pargalammy | Crushed = 25 Lugeon : Cok gegirimii / Highly pervious N =50 Cok Sk Very Thense
WEATHERING STRENGTII EISALTMALAR /| ABBREVIATIONS NOTLAR [ REMARES
Wi Fresh Re  Fomcmely Weak B3 Vory Suong D : Scibi Tap | Shelby Tabe
Wz Skightly Weathered B Very Weak Re  Extremely CR : KaotNum.  ( Core Sample
W Mid. Weathered Rr  Weak Stromg WPT : Poker Den. [ Packer Test
W Highly Weathered Rs  Medinm Strong PT : Gesirgenlik D Permeability T,
Wi Completely Weathered Ra  Strong 5 : Scliwman ! Sediment
Wi Bocidual Sal
Sondar/Dnller: Kontrol/Checked by:




PACKAGE-08

Sondaj No / Borehole No : T14P1-BH1
Sandik No / Box No - 1713
Derinlik / Depth : 0.00 m.-7.20 m.

PACKAGE-08
Sondaj No / Borehole No : T14P1-BH1
Sandik No / Box No = 2F3
Derinlik / Depth : 720 m. - 11.50 m.




Sondaj No / Borehole No
Sandik No / Box No
Derinlik / Depth

PACKAGE-08

: T14P1-BH1
: 313
: 11.50 m. - 15.00 m.




MENSENEE. DS M

[ BOREHOLE LOG
Project Name PACKAGE-8 Borehole No T14P1-BH2
[
Project Location T14P1 Main Tunnel Sheect 1of 3
St 3353758 Start Date 26/03/2021
Cgo_nrdmftsmz ‘ > Ground Elevation 742 - - - 4
(Sistem/System o) g 118350 (m) Finish Date 13/04/2011
VAS Der. / GW depth (m) | Derinlik / Depth (m) Tanh / Dt Aciklama / Remaks Drill Method Rotary
. Drill Rig D-500
_ — |7 e ]
BH Depth (m) 49.00 m
an c
= FRT—— =2
E 5 e Frres %
| =l 8 & . (SPT) . gx' P
2 25 8l oz S s £l E
2 - — £ - S 1 = . . [+]
o =% E_:: = |35 E—— Y o = A & Description =
S =] = =2 3 = =
= = = o = 3 5] (= 2] = |2 E
m o o () b = of Hiows = = = o= o
2] al & 3 |E” i
m m| £ is|30las| % | %=
E 401 -
E ——nso
E ] 35| -
2 150 1
£ 60
e e ——
3 37 =
E {330 R S
34 %
.00 Bl
35 -
— s
E L tss0 S0 I . Overburden Consist of Medium to Fine
E . grain ed,whitish,grecnish,purple color, boulder,cobbles and
= 6 13| - gravel of Quartzite&Metavolcanics with mixture of brown
= color silty sand wash out during drilling.
E 7 L1700 I S
E | -
E 81— sm S SEESS
E 40 =
— 9
L] T ——
30 -
e | 2 o]
30 -
15.00 I S
3
1150 -
= M -
e 1 1 —
= 24 S
E 1250 I EN— -
5 13 20
E- 14 |——on .
- i 40 -
E -—lu__m ‘ [:
= 15 15.00 40 -
SOIL - ROCK EVALUATION
KAVA KALITESI/ ROD FIRIKLILTK (adctimFRACTURES {n0s.m) BASINCIISU TESTI/ WATER PRESSURE TEST SPT-YDOUNLUE | SPT-DENSITY
T - 15 % CokZayf [ Very Boor =1 Masif | Massive ok Gevgek | Very Looss
25 - 50 % Zawf | Poac 1-3 Axkorkh | Slighily finctwred | 1lopeon  : Gegirimsiz | Impervious Cievsek i Logse
50 - 75 % Om | Fair 4-10 Krkls | Fraciured 15 Ingeon - Az gecirli /Semi-pervions sk (M Dense
35 - 90 % vl | Good 11- 50 Cok kinkl / Highly freciured | 525 hggeon = Gegicimiy Pervigus Sia ! Dense
oy - 0% Coklyi [ Excellear =50  Pargalantug [ Creshed 25 Luggeon - Cok geginimi { Highty pervioes Cok Stk ! Very Densc
WEATLIRING STRENGTH EISALTMALAR | ABBREVIATIONS NOTLAH [ BEMARES
Wi Freh To  Exiromcly Weak s Very Stong T Sef Tap | Shelby fuie
W:  Slightly Wenihered Ri VeryWesk  Ro  Extremely CR - KamotMam | Core Sample
Wi R: Wk Strong WET - Paker Den. / Packer Test
Wi B Medium Smmg etrpenlik 10 Permeabiliy T
W Re Stong S - Sediman | Sediment
W B
Driller: Logged by: Checked by:




BOREHOLE LOG

Project Name PACKAGEAS Borehale No T14P1-BH?2
Project Location T14P1 Main Tunnel Sheet 20f3
: 3333758 Stari Date 26/03/2021
:‘.Sntn;(hgalcs 5 Ground Elevation 742
ystem .. ) E 310350 (m) Finish Date 13/04/2011
o= =
.l 8 g
= Stk Penstrtion Test =
[} z £ ”
g1218| %2 sy || g 2= =
lzlzl 2] glels|2|5|® :
= E|E| E|S g a8a % €5 Description g
o = -~ = ; = = 2 e
A e | »n E E # of Bilorws = g o Z | = o« o
m m| = 15030 45| % [ % [ % |=
= g g0 | -
- ——1 15.50)
E /6
E 37 -
i 71—l
E a0 | -
= {750
E I8
3 so | -
E 191 s
E 30| -
E 20 2200 Overburden Consist of Medium to Fine
‘:—_ - grained,whitish,greenish,purple color, boulder,cobbles and
= i gravel of Quartzite&Metavolcanics with mixture of brown
E__ 21 “ ] = color silty sand wash out during drilling.
= —J 2150
F 22
3 7w -
£ 23 23560
E_ 2 at
E 2450
E 25
é 27 -
E— 26 264
E 27 25| -
= 2750
E 28 L e ot
E 55
E 2
=i 9 29.00
= 30
E 30 om :
- i6 -
E 650
E 31 an | -
g 1 3750 ——
E 32 2
E {3250
E 33
o i3 E:
E 34 34.00
" T OOEN of hole
13
Driller: "~ Logged by: Checked by:
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BOREHOLE LOG

i PACKAGE-08 Borchole No T14P1-BH2
Er Lo T14P1 Main Tunnel Shect 30f 3
Coordinates 31353758 . Start Date 26/03/2021
(System ...} Ground Elevation 742
3103350 (m) Finish Date 13/04/2011
aly =
o 2| =
ol 8| 3 £
J‘ff; Z 18 & 2 ':5' oy a0
o | B | 9 5 o = =~ |la=]l=182 |8|= T
E = | & E Z = SO T R J:g = Description i
i 5 = e l»m |28 = o oan
a3 = 7]
s = 0y n; o, =
m m = — Yo | Y % | o
E 3400
E 35 x>
74 N e Overburden Consist of Medium to Fine
3 grained, whitish,greenish,purple color, boulder,cobbles and
% = gravel of Quartzite&Metavolcanics with mixture of brown
5— 371 As700 color silty sand wash out during drilling.
E 4| -
E —— 3730
F 38 o
2 ——1 .50
E 39
E 3f
E 40| s
E 12 -
= —— 4050
= ml -
E AL e e
F ml -
- —— 4150
E 42 07| -
é — <230
E L17]
— 231 £3.00
E 24| -
E [ T
E 40
== 441 oo
E in | -
e |— {2150
E 45 ; . )
E 25 - Darkish grey color fine to medium grained slightly to mod.
é I weathered, very weak to weak,Phylilte/Slate, coated with
E ) FeO
E 46 30
E ——— f5.60
E 47 o
E L 60
:_ 48 ‘){} hd
E — 4540
E 491 Lo &1 - 49.00
E 50
§_ 31
E 52
E 53

REMARES:




Sondaj No / Borehole No
Sandik No / Box No
Derinlik / Depth

PACKAGE-08

: T14P1-BHO2
1/9
: 0.00 m. - 4.00 m.

Ta

100 em

Sondaj Mo / Borehole No
Sandik No / Box No
Derinlik / Depth

PACKAGE-08

T14P1-BHO2
219
: 4.00 m. - 8.00

100 em

|



PACKAGE-08

Sondaj No / Borehole No : T14P1-BHO2
Sandik No / Box No : 319
Derinlik / Depth : 8.00 m.-12.50 m.

PACKAGE-038
Sondaj No / Borehole No : T14P1-BHO2
Sandik No / Box No - 419

Derinlik / Depth : 12.50 m. - 17.00




PACKAGE-08

Sondaj No / Borehole No : T14P1-BHO2
Sandik No / Box No : 5/9
Derinlik / Depth : 17.00 m. - 21.50 m.

[

PACKAGE-08
Sondaj No / Borehole No : T14P1-BHO2
Sandik No / Box No : 619
Derinlik / Depth : 21.50 m. - 28.00




PACKAGE-08

Sondaj No / Borehole No : T14P1-BHO2
Sandik No / Box No : 719
Derinlik / Depth : 28.00 m. - 35.00 m.

PACKAGE-08
Sondaj No / Borehole No : T14P1-BHOZ
Sandik No / Box No : 819
Derinlik / Depth : 35.00 m. - 43.00




PACKAGE-(8

Sondaj No / Borehole No : T14P1-BHO2
Sandik No / Box No : 8919
Derinlik / Depth : 43.00 m. - 49.00 m.

PACKAGE-08
Sondaj No / Borehole No : T14P1-BHO2
Sandik No / Box No £
Derinlik { Depth
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Project Name PACKAGE-08 Borchole No T14P1-BH3
Project Location T14P1 Main Tunnel Sheet lof 4
: N 3353729 ‘ - . Start Date 26/04/2021
CS{??rdmf:cs_l > Ground Elevation 763
(astem/Systea. E 310384 (m) Finish Date 16/05/2011
YAS Der. / GW depth (m) | Derinlik / Depth (m) | Tarih / Date Agiklama / Remaks Drill Method Rotary
Drill Rig D-500
BH Depth (m) 63.00 m
al) =
i 'E Smadard Poosrraing Tost g
= o - =
< 2| 8 | J M I
=S| Z| A £ 2 = = = =
= P 2 = = = o | = = =
5 o] = o o = = = = Ak =]
[ 2| = gl E =) = = Description 5
=| E| E| £| £ E|o e |% |5 E
ow [ 223 =) B Z of Rlmws = = G B =3 &
wi| @ o £ 5 = |=
m m| 2 15(30)45] % | % | % |2
E 50| -
E )
- 2
E 3] -
£ 3 a0
E | -
S o S
3 50
E 51150
5% Overburden Consist of Medium to Fine
. = grained,whitish,greenish,purple color, boulder,cobbles and
.00 gravel of Quartzita&Metavolcanics with mixture of brown
40 _ color silty sand wash out during drilling.
r.o0
20 -
2.50
30 -
&30
20 -
2.00
35
o0
an -
1050
20 -
11.50
24 -
12.00
36 -
12.50
a0 -
13.00
30
13.50
2 5] -
14.50
= 15 1500 18 Z —
= SOIL - ROCK EVALUATION
KAYA RALITES]/ RQD TTLIK {adeumiTRACTURES (nus/m) | BASINGLE SU TESTI | WATER PRESSURE TEST SPT-¥OGLUNLUK / SPT-DENSITY
G - 25 % CokZayd [ Very Foor =1 Masit | Massive N0 & CokGevek  f Veryloose
25 - 50 % Zawif I Tawe 1-3 Azkinkl / Stighily frociured | 1 lugeon - Geci Impervious NiF - 10 Gevgk ! Lonse
50 - 75 % iz ! Fair 4 - 10 Kinkli / Fractured 1-5 lugeon Az / Semi-pervious N:ii-30 Ona Sk ! M Dense
75 - e % i ! Good 11- 50 Cok bardkds [ Highly fmctoned | 5.25 lgeon © Gegi ervios N:i3- 30 Sdo Thense
o - 160% Coklyi  / Excellent =50 Pargalanmey ( Creshed =25 Lugeon ; Cok gegininii / Highly pervious M =50 Cok Sk Very Dense
WEA[TIERING STRENGTH KISALTMALAR /| ABBREVIATIONS NOTLAR  REMARKS
Wi Fresh To  Estromely Weak Rs  Very Suoag Ul - Gl Tip / Shelby Tube
Wz Slighthy Weuthered Bi Very Wesk Be Exiremely CR - KaotNum. /| Core Sarmple
W2 Mod Weathered Rz Weak Strong WPT: PakerDen. / Packer Test
Wi Highly Westhered Ry Medium Strong PT : Ciecirgenlik 11/ Pemesbility T.
Wi Comphetsly Weathered Re  Strong § & Sediman  / Sediment
. Eegidnal Sail
Drller: Logged by: Checked by:




BOREHOLE LOG

Project Name PACKAGEAS Barehole No TIi4P1-BH3
Project Location T14P1 Main Tunnel Sheet 2of4
=W ! 3333729 Start Date 26/04/2021
Cotjrdm‘m's ; H Ground Elevation 763
Gystem o) E 310384 (m) Finish Date 16/05/2011
211 =1
B =
= | # &
= L&) St Penetratasn Tek E=h
L 5] =
21218152 o0 | |-|_|E]2|s .
2lelelz]|d S|l 2|2 2
g § g =2 = e |lole= 5 '—g‘ 2 Description E
I BT EE :
m m| =2 i5]30]as[ %[ % [ % |=
E T I
= —— 1550
E 16 g3 =
2 +— 1ias0
E 17 41| -
3 —— 750
E 18 4| -
2 a0
£ 19 il -
E L lioso
E
E 20 | -
E +——f 2050
E 27 wl o
£ —— 2050
E 22 n| -
- {2250
E_ 23 45 -
z L7
E g Overburden Consist of Medium to Fine
= 2] - grained,whitish,greenish, purple color, boulder,cabbles arid
= gravel of Quartzite&Metavolcanics with mixture of browh
f— 251 25.00 color silty sand wash out during drilling.
z 3| -
E 261 laaw -
g 55| -
£ 27 Lsrus
.:7 25 -
S S P
2 EX T
E291  oou
E : 3 -
E 30
E .| 52 -
S I :
E 28
= F—— 3150 ] ¥
32| _ 2 - i
E L5290
E 33 55
= 3350 5 s st 2
5_ 34 34.00 i I
Driller:

= Checked by:

~ “Lopped by:




Project Name - e 3
) PACKAGE-08 Borehole No T14P1-BH3
T Locat "
Tlestee T14P1 Main Tunnel Sheet 3of 4
Coordinates { 3333729 ) Start Date 26/04/2021
(System .o ) i Ground Elevation 763 —
B 310384 (m) Finish Date 16/05/2011
Ei =
= = 2
E_ z |2 o2 Z = % e
s12l2l 818 & =|l=lz|5|El= o
SlElE| 2|2l = (212|222 Description =2
Ble|2| E| % s 1818 |3|2 EgE
a |- g =222 |57 £ &
2 2 g
m m | = i %% | % | &
E 3400 2| -
E 3450
i_ 35 43 - See previous page
E I TR
E 36 oo | -
E L {3630
3 m| -
5 —— 370
E 25 -
i— 38 senn Overburden Consist of Medium to Fine
E 36 grained,whitish,greenish,purple color, boulder,cobbles and
E ’ gravel of Quartzite&Metavalcanics with mixture of brown
E 39 S0 color silty sand wash out during drilling.
3 30 -
F 40| oo
E 16 =
= — JiL3e
E 41 451 -
2 L —— 4150
E 42
E 13 -
E
— 431 | 43.00
3 20 _
F 44
E — 4450
E 45
3 9 -
E_ 46 | e
£ 47 wl -
2 4750
E 20| -
E 48 __dicm
£ w| -
EADL dwa
2 i) =
E {050
F - 6| -
E 301 {snm
£ 15 N
g_ ST 51
é 23 -
320 sm
é 47 -
F 53 53.00
REMARKS:

™



BOREHOLE LOG

Project Name PACKAGE-08 Borehole No T14P1-BH3
Project Location T14P1 Main Tunnel Sheet 4of 4
Coordinates N 3353729 ) Start Date 26/04/2021
(System ...} . Ground Elevation 763
E 310384 (m) Finish Date 16/05/2011
en =
= = 2
s Bl & &
s| 218 §)| = 5z
Slezlz| 5|2 28 lzlzsle
E =S| E 5 | E 2 o = Description =
[a] = =B = =24 7] o
— 2 ke
e m| = i % | % | %
E 3304 See previous page
o 5350
E 54 @ 2
; 1 3430
F 55
- wl -
E— 56 p—] AW
E wl -
E 571 Mo =
E f s
= — 37.50 Darkish grey color.fine to medium grained,slightly to mod.
E sg s 16 - wealhered, very weak to weak Phylitte/Slate coated with
E 3. 76 - FeQ
= —— 5850
59 =i I
= — {5050
E 60 40| 15
E {6050
E 6]
E 53| 56
;- 621 6200
E 60| -
SRR iR PR 63.00
E G4
E 65
%_ 66
E 67
E_ 68
E 69
E 70 ) i A
E 71 i
E 72

REMARKS:




PACKAGE-08

Sondaj No / Borehole No : T14P1-BHO2
Sandik No / Box No s 1712
Derinlik / Depth : 0.00 m. - 3.00 m.

PACKAGE-08
Sondaj No / Borehole No : T14P1-BHO3
Sandik No / Box No t 2112
Derinlik / Depth : 3.00m.-7.50

FaY



PACKAGE-08

Sondaj No / Borehole No : T14P1-BHO3
Sandik No [ Box No 1 3112
Derinlik / Depth : 7.50 m.-12.50 m. i

PACKAGE-08
Sondaj No f Borehole No : T14P1-BHO3
Sandik No / Box No 4712
Derinlik / Depth : 12.50 m. - 17.50




Sondaj No / Borehole No
Sandik No / Box No
Derinlik / Depth

PACKAGE-)8

: T14P1-BHO3

5112
17.50 m. - 22.50 m.

Sondaj No / Borehole No
Sandik No / Box No
Derinlik / Depth

PACKAGE-08

T14P1-BHO3
6112
22.50 m. - 27.00




PACKAGE-08

Sondaj No / Borehole No : T14P1-BHO3
Sandik No | Box No ;5112
Derinlik / Depth : 17.50 m. - 22,50 m.

PACKAGE-08
Sondaj No / Borehole No : T14P1-BHO3
Sandik No / Box No : B112

Derintik / Depth : 2250 m. - 27.00




PACKAGE-08

Sondaj No / Borehole No : T14P1-BHO3
Sandik No / Box No T 712
Derinldik / Depth : 27.00 m. - 31.50 m.

PACKAGE-08
Sondaj No / Borehole No : T14P1-BHO3
Sandik No / Box No : 8/12
Derinlik / Depth T 3150 m. - 37.00

(™



PACKAGE-08

Sondaj No / Borehole No : T14P1-BHO3
Sandik No / Box No : 8/12
Derinlik / Depth : 37.00 m. - 44.50 m.

PACKAGE-08
Sondaj No / Borehole No : T14P1-BHO3
Sandik No / Box No 10712

Derinlik / Depth : 44.50 m. -51.00




PACKAGE-08

Sondaj No [ Borehole No : T14P1-BHO3
Sandik No / Box No 11712
Derinlik / Depth 5100 m. - 57.50 m.

PACKAGE-08
Sondaj No / Borehole No : T14P1-BHO3
Sandik No / Box No 12712

Derinlik / Depth : 57.50 m. - 63.00




Geclogical Log of Drill Hole BH- 133

Project: at bridges, tunnels and o!herspecrl"ed lacations on the railway alignment in Dhari-Gholtir section (91.740 - 108.550 Kms) of 125 Km now
broad Gauge rail linic bety hikesh and K prayag in the state of Uttarakhand, India_ (Package-5)
BORE HOLE NO BHAXE CO.ORDINATES % 310369.000 Tilani Bridge-13 abbitment
CHAINAGE (m.} 10145 Y 3353778000 50.00m
COLLAR ELEVATION T42.510 GROUND ELEVATION TAZ 495 TYPE OF CORE BARREL Doubie Tube Core Barrel
RAIL LEVEL 708 AZIMUTH NGO DEPTH OF WATER TABLE (m)  : 32T5m
CROWN LEVEL - ANGLE WITH HORIZONTAL o0° SMC Consultant
START D 27-08-2017 DATE COMPLETED 270017 Stwo Prasad
Size of Core % of Stabad Rock Clasification
= RS Core-Recovery el ticn L i
E & : . ) Test{SPT) o i g g ¥ R Q
g £ |3 g Lithological Description :EEEE =] o g 23| w : BAS|.T. - IT:! TIONS
S £ |B%|3 ElEIS|B|E -oZ2l 2| & |EEIEES|E Eclgsls|zls]2] 2
5 E |zE| £ ElgiE= |8 SEeEE| = | = |ZE|8 812 53E5|a|E518(8] 8
i & |#&]| 3 k7 Ed 1 slelgl8|s2E | 2| & |BolSj&|o &8|Eal 3
742.510| 0.00 P 7
=
e A A OVEREURDEN il NX{ HX g _Ix Bore hole 133 located on
741,780 A, A bridlge atutment location
A A ! =
: ; 5 i -
| 741 010 iy = il b.)_(_ﬁ 5 2. Intact rock dulo{nmci -
4 A i =
A 3 5 Y | 48.00m depth (EF 654.81m)
SN A A 50 S X HX &
= I A il P 3. 5PT condudt from 1.5m
738510 A A i X[ RO 5 depth to downward upta
i A A = 48 00m depth, SPT value
= A Ad 50 =100 il ] ® __ |showes greates then 100, only 2-
738,780 .»\,a : ) Zem p an in 400 baliows
3 Ful : 3 i Refuse strata
| A 2
738010 A M M NRlE &
14 A - - 4. HX casing used upto 3.00m
737.9650 h A 50 =100 NI Land Lot 5 and NX casing used up i
T T 1A 2 = 33.00m depth below axisting
A i i — jground surface
g g 1A A4 il K] X b !
AT, i :
al x = 5. Completely water loss
A 5 £
135760 A i e e M L 5 neliced throughaut from
A 18.00m to drilled depth.
i X | Mx| o -
735 010 A il
A o Recovery of cone percentage
A o 50 =104 it o) in overburden rmngs from nil fo
734 260 = ‘?‘ fﬁ?’%u & M G0 %
afat, G . :
733,510 s 3'%’ 2500 i L = | = |7 The toundation of pizr shai
Ad 3}/ be [aid on overburden malarizl
S A 741.00 50 =0 il 4 I =) =
T32 TED AN - s 8 Ohves b,
: ~ A 'l aich vk _ | potomitic Lime stone at 43.50m
732.010 Ly A | cepin
S I\ A 50| 2 (=100 Nit MK} WA =1 — |9 The groand waler leve
A A natieed at 32 75m depth (EL:
— B A ’fﬁﬂ 00 i x| N - |702.815m)
730.510
Ay
50 =100 Nl NX, =] =
e 2 //;/5600 100 N NX
3 A
— A ”f/ 20.00 il st nax! B -
i .
B & i
3 7z | =0 =100 i K| N - -
720.250 A //7///'/,% i e
e " =
LA A A
797 510 = ‘:“f Owarburden, Dull whits o dark 27 i i N | g 5 ™
£ gray coior . Medium fo Fine J g ki : S
Vs M grained, Hard, compact saund, ’/ / | 26.00 50 1o wil | T pu| maef = -
T26.760 A4 BOULDER OF QUARTZITE & g i
A, A TRANSPORTED MATERIAL ';,/;:/?'.;o a0 Nil E ==
L.y iy | )
A % T
Al 7 50| 2 [=100 i 3 S [
4 A
=
§ A Nt N | BX [ o - -
| f24 610 A A ! = 4]
1 A . -
Al 00| N NX = - -
s Al 50 = Nl NX
A Nl nx| nex - =
723010 A
P A
100{ 3| M ] =
722,260 :. k 3 3 i B
A R4 i NX| pt -1 -
721510 i & N
4
50 = i =
SRR s Al 00| il NX| MK
P A i Nx| hx
T20.010 . o =) =
5 2 =
o 50 100 Nl x| e
718.510 il NXENX =
et 50 =100 nil NX| MK =] [
717.010 Nit MK MK .
- 13.00 50 =00 Nil hX| NX =
| 716260 | o= o gl ievel {El: 716.00
17. - -
715510 y 7.00 1] NCKE RS
714 760 13.00 50 Enls BT | wlsms
714,010 20.00 Nil hK] NX _| -
S o 18.00 Bl X X oy
i
Z 1700 il NX| NX -
112510 {E1: 712.510m) |7 :

Sheet-10f 2




Geological Log of Drill Hole BH- 133

Project: Geotechnical Investigations at bridges, tunnels and other specified locations on the railway alignment in Dhari-Gholtir section {91.740 - 108.550 Kms) of 125 Km new

broad Gauge rail link bety Rishik and K: prayag in the state of Uttarakhand, India. (Package-5)
BORE HOLE NO BH-133 COORDINATES X 310360.000 LOCATION Thani Bridge-13 abbutment
CHAINAGE {m.} 10145 % 2353778.000 TOTAL DEPTH 50.50m
COLLAR ELEVATION TAZ510 GROUND ELEVATION T4z 405 TYPE OF CORE BARREL Double Tube Core Barrol
RAIL LEVEL 708 AZIMUTH N30 DEPTH OF WATER TABLE (m) 3275m
CROWN LEVEL s ANGLE WITH HORIZONTAL  : 90° DRILLING AGENCY SMC Consultant
START DATE 27-08-2017 DATE COMPLETED ;TR0 Mmﬁopesoglsr Shyo Prasad
Size of Core % of el Water | Rack Clasification
= ; o Panetr 5
E icson CoreRecovery | fust(seT) | e beas 3 E |«[mr a
c - 8| g | Lithotogical Description EE = ] £l 83 5 |2 REMARK { DBSERVATIONS
£ & E| < E|E|S|E a E ER R 3 mg s =
. £ |53 HEEEE g [E3Ez2|8|E|ElEs]E 2 s HEAE
H = 2Bl £ =1 14 i & R = EiE] e I ER R
w | 8 223 sielglelnislelale b ol sl R e Y S
y A i '
19 [, i - =15 NX — - -
711760 3075 ha{ OVERBURDEN Nil hX [ N
I A
7 L Nl =15 | | = =
711010 | 31.50 .J;:f
7
1% - §=15 o -
i 3 x Hit WX NX
19 |, i — | =15{nx|n S ==
709.510 | 33.00 .‘_‘.%‘t i g i
i
)
708760 | 2375 i3 ﬁ."_"é - - .00 il — =15 nx| — - ) .
F 7 Rail level (EI: 708.00)
19 - S| — - z=:] =
705,010 | 34.50 Iﬁ% 0.00 Ml 15
o h
707260 asas | 1 f-it 0.00 50 =00 M1 | - fs1s]m] — - g
il 3N Y -~ ey - =
| 706510 3500 ‘19 %& 13.00 it 15| N
705760 | 3675 19 A Ad Overburden, Dufl white to dark 16.00 50 =100 Ml — | =15 NK| — e e -1 -
— 1 A gray color, Medwm to Fine [
19 14 A dgrained, Hard, compact sound 13.00 Bl — |=18nx| - <EE] T Y L SRR Bl
| 705010} 37.50 | I 4} BOULDER OF QUARTATE &
TRANSPORTED MATERIA
19 == 5 - - -l —1T=] = - —
] sse 9% 17.00 Nit 15| NX
| 704,260 | A =)
18 i i ] =] = =N
S }g‘ 16.00 Wil =15 | NX
A || .
18 04, .00 100 N = MX - === =] =
72760 | 39.75 x'}\‘\_‘ 2 ) g : s
17 i | — =15 o & Pl w b w] e
702.010 | 40.50 ?i} 20.00 Nit 15 |
—
19 A 8.00 t | — |=1Efnx| — NUH | S U S ST [
T260] 4125 ‘;\"%_": 2 ¥ 5] el
19 3/ i = 15 | M| — o FRc (o8 Sl [Reed e
700510| 4200 53". 13.00 il =15 | NK
19 A A _ s 2 ¢ S .
seozan]| 4275 QE 13.00 50 =100) Nt =15 | NK
18 [ = = S [ (R R
656.010| 43.50 Y (El: 699.115m) e 1zl N ]
‘}3
7 g | = |s E U )
680,260 | 44.25 SCHISTOSE QUARTZITE éf 13.00 Hil 15| N2
o
17 73 . i | — |=15 == =gz ] =
697.510 | 4500 o e b i il b
e =
18 [ 4 4 i P i 1 M
656,760 | 4575 e 2 i 13|
[ Z :
sssoto] as50 | 1 [ 7 10.00 nit | - [>15Nx| — e ML 2 = =
Fresh, White to Gray color, 2 |
. Medwim 1o Fine grained, i 9.0 ikl — |=15|Mx| — =l -|=f{=-1=1=1] =
| 695.250] 4725 Hledium sirong, Hard sound, | “
Wide spaced jointed rack, Z T oL e
654510 | 48.00 OUARTZITE p 14.00 Hi =15 hix
A
653760 | 4875 4000 Wil |- |=15fnx| — ~ | = j—|32] mjozs| vp
?j”'//{// T =
593010 | 45.50 7 seon| — |w [rx| - —|—|47|m|14]| P
B = = B
6u2.510 | so.00 ; {El: 692.615m) L Jro i L 42w o8| vP
Bore hole 133 driiled upto 50.00m depth
Sheet-2of 2




APPENDIX I
Geological Map and Profile.
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T14 P1 Escape Tunnel Proposal
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