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1 INTRODUCTIOI{

Italferr and Lombardi JV " have been assigned as a Consult€nt by M/s. Rail Vikas

Nigam Limited (RVNL) is a Public Sector Enterprise crealed by Ministry of Raih,'rays,

Government of lndia, for consultan.y services ror "Delailed design & Project

Management consultancy for conslruction oftunnels, bridges & lormarion works from

chainage 101+31Oto 117+365 under Package-8 in connection with new single line

broad gauge rail link benxeen Rishikesh and Karanprayag (125km) in state ol

Uttarakhand.lndia".

1.'l Abbreviations

BH

AL

EL

RVNL

SSP

1.2 Purpose of $e Repon

This report aims to describe the "T14P1 Altemalive Main and Escape Tunnel

Geological Site Assessmenf' due diligence performed based on the roule analysis

which are performed al lhe pre_design and design stages of lhe project, previous

Geological, Geoledrnical, Hydroseologic€l and Geophvsical slUdies, Additional

Geoloqical-Geolechn,cal Site lnvestigalio.s dunng Sile Supervision stage, and

conclusions ofthe assessment and presents an Executive Summary'

Along the field studies previous to start the excavation in the T14 P1 for ihe Main and

the Escape tunnel 3 new ahernative for the location of the Escape Tunnel's Portal

has been study and found beneficial in terms of excavation time, earth movement

and tuture maintenance reouirements-

This documenl has been prepared by ltatfen and Lombardi JV. under the

responsibilfty oflhe site Team

1.3 Report Suucture

3

This Report contains following items:

. Site lnveslrqations and Observations

. Siie specmc Geological Assessment

. Site speciric Geotechn ical Assessmenl

Borehole

Centre Lane

Elevalion

RailVikas Nigam Limiied

Surface Survey l,lappins



Site specifrc Hydrogeolog ical Assessment

2 EXECUTIVE SU',IiIARY

The present repon is addressing'T-14 P1 Main and Escape Tunnel portat Geologrca,
Site Assessmenl " and presenls an Executive Su,'trnary.

The Tunnel 14 is under the package-8 and is part of New RaitLink project between
Rishikesh to Karanprayag from chainage .110.31okm 

10 117.365km (RVNURKSH,
KNPG/TUNNEL /PKG 8) For the main reason of thal report is lhe shifting Escape
tunnel portal 10 rhe ahemative tocation for this purpose additionat suoeying and
geological investigalions has been carry outtoconfirm the suitabitity of the new portal
locaiion. The ahemalive inlet portal of T14 is tocaled nea. the NHSS and near lhe
Tilani. The porlal a.ea is covered wilh stope wash materiat/debris materiat S'ngle
track escape lunnel witt be construcled afler comptetion of the conslruction of lhe
lnlel Porlalstructure.

3 PROJECT GEOLOGY

The prqect area consists of high hitts and mounlains wilh narrow va eys, rleep
gorges i- e. haviog very high topographic gradienls. The parts in the N, E and NE are
the Tethyan Himalayans with snow cover throughout lhe year The main river in the
area is the Alaknanda R'ver, which orjginates from the Satopanth-Bhagat Kharak
group of glaciers_ Ihe major lrjbutaries of the rjver Ataknanda are Dhauliganga,
Patalganga, Nandakini, Mandakiniand Pindar. The riverb€d materiatmosfly consists
of pebbles, cobbles, boulders etc_ in a sandy matrix resljng over rocky floor. Ftuviat
tenaces consisting of boulders, cobbtes, pebbtes admixed witt sandy clay and thick
sand horizons are preseNed on the dverbanks. The Ouatemary sedimenls are
deposited in the fom of ffuvial terraces of river bome materiat, glaciatdeposits and
lerminal moraines. The bedrock in the project area betongstothe Garhwatcrp., part
ofthe lnner Lesser Himalaya. Figure 1 shows a geotogicat sketci ofthetndian Lesser
Hamalaya. Package 8 is in the area ofthe interference ofLesserand HigherHimataya
and lies in a tectonic foredeep. Wthin the Lesser Himatayan sequence,lhe phy itic
rocks of the Jaunsa. Grp. are ovenidden by tire rocks of the cartlwal G.p. atong the
No,1h Almora Ihrust (NAT),locally known asthe SnnagarThrust
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Fisue 1 Georolica owni psl:M

3.2 Stratigraphy

Geologically lhe area of Package 8 is part of the lnner L€sser Himalaya- The area

consisls ofthick Ouatemary coverand the rocks ofthe GarhwalGrp-, which is of Meso-

Prolerozoic age.ltforms a major pad of the Lesser Himalaya and is represented bv a

thick sequenc€ of sediments which show a low grade melamorphism, i- e consisting

ofquartzite with mafic melavolcanics and carbonate rocks

The Gafiwal Glp. is limited in the N by the Ma'n Central Thrusl and in the S by the

[,lain Boundary Fault. The lithologies in the Garhwal Grp are mainlv quadzire, phyllite,

ca.bonaceous slale, limestone and Epidiolite_Amphibolite_Metavolcanacs ll is

inlemaliy subdivided into the following rock unns:

s*

i!

G



4 GEOLOGICAL ASSESSME}IT

Tunnel-14 is located righl afrer the Titni bridge having non-consotidared, recent fluviat

deposits (sand, gravels and p€bbles) anoverburden betow 50mtr The area fa s under
Pithoragarh and Berinag rock formations of Garhwatgroup. tn th's formation the main

rock type is Ouarlzite Phyttjte and carbonaceous Slale. The tunnel porlat starts wilh
Phyllite and carbonaceous Slate. The start of iunnel is in tow overburden and afier
some dislance il willbe increased. The minimum and maximum overburden is 18.89

and 68 37.

Bore Hole No.133 is in this section and the tolal tenglh ot bore hote is 50mi in which
the groundwater level was measured, SpT tesls were perfomed and samples were
analyzed in the laboratory_ The maximum core recovery is 70% and the waterrabte is

around 32.smtrs level.

Boulder. Cobble. Pebble cEvet,

Lms6 of Epidiodte, Amphibotiie and

Sencift & Chlontic Ouarlzire d.rk
g@y to brown Phyilite Masiona[y
Chlorilic. G€phiticand Carbonacmus
ouartz schistand chbnft schisl

Oual'ite wilh subordinate puple
Phrllile a.d basic tuelavokani6

€ o-
6'
EI

Dolomitic Limestone, Phyttle,
@donaceols slale and Quarlzire

.E

€



The allernative Escape Tunnel Portal or Tunnel 14 (Portal 1) is proposed at nearthe

NH58 road, Right bank of Nala. As topography ofthe Escape Portal, existing slope

ls moderately steep. The portal area is covered with slope wash/debris The mateaal

consists of Phylitte boulder and gravels mixed with silty soil and clay particles. The

material is low-cohesive due lo fnes where clay partides are less. River

bome,IAlluvial deposits materialis also pr€sent belowthe slope wash/debris maierial.

During site supervision works additional borehole T14P1_BH01,T14Pl BH02 and

T14P1BH03 has been drilled on the alte.native porlallocation to checkthe geological

conditions.Tl4Pl-BH1 executed up to depth 15.00 meter and bed rock encountered

at the depth of9.0O meter- The bed roct is Darkish greyfne 10 medium grained,very

weaktoweak, slightly weathered to fresh, caoted wrth Feo, Mlitle Rock. Low grade

metamorphic rock of Garhwal Group. Depends on the borehote data, slratigraphic

projection can be made as follows;

. Slope Wash/Debris Matenal.

. Alluv,al Deposites

. Phyllite

Figure 3 represents the topographical fealure ofthe hiilslope ofTunnel'l,l Pl Porta].

L
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Figure 3 Generar \,rew or rhe Ti 4 Pi (Esp€ podar)
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During ste investigations Geological maps and sedions are prepared loo These are

given as an altachment.

The rock mass outcIop is obserued at road level EL.7m. The rock mass is slightly

weathered. weak to medium slrong, ine to medium grained, stained in nature.

The orientation and other empirical properties of the major discontinuilies have been

determined aod presented attheTable 2. Thisoutcrop photo given !n Fiqure 3 and the

.nordinates are 310450:3353904.
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5 GEOTECHT{ICAL ASSESSTiEI{T



The EmpiricalRock l\,lass Rating (RMR) and Geotogical St.ength lndex (cst) ofthe
Phyllile is shown in the Tabte 3.

r.bE 3 RrrR sd csr vslE or Phyrde

6 PREVIOUS II{VESTIGATIOI{S

ln the Final Design slage GBR and GDR .eports prepared by DDC teams.

That reports including outcrops geotogicat sLrrface suNey mapping dala around the
new es€pe tunnel area which named asi SSp 1 33/1 3411 35 and t s survey data can
be evaluate fo. new po(aldesign too. tt is same phyltte rocks that observed nearlhe
new escape tunnelpo(al area outcrops and borehote T14pt-BH1_

As an attachment geologicat map of this area given.

7 HYDROGEOLOGICAL ASSESSI{ENA

Since lhe repo( prepared at the dry season, there is not a.y su.face water observed
al the ponal site during the Geotogicat Site tnvesligations.

Howevertwater table has been determined during the borehote dnlanq Tt4pt BH1 ii
was measured 9.0mm depth with the etavation. On the other hand, seasonatchanges
on lhe water lable levels shoutdnt be underestimate during the tongJerm stope
stability analysis.

Theoretical,y, changes al the hydroslalic levets and saiuration of the tow-cohesive
slope wash/debris material du.ing the monsoon season can be ,ncrease the driving
force would be cause of long{erm slope stabitity probtems.

There is one nala nea.lhe portatarea this area shoutd be taken in consideration white
portaldesign.

(_



8 SIJIIIII'ARY AND COI{CLUSIOI{

The present repo( is addressing "T14P1 Altemalive [,iain and Escape Tunnel

Geological Site Assessmenf structure.

Afrer reviewing allthe information, il has been concluded by Site Geologv Team lhis

location is giving advantages for slarting conslruction works early too

!

11



Outcrop Data, Borehole log,

L

APPENDIX I

Core Photos.
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APPENDIX II

Geological MaP and Profile
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