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1. INTRDI)UCTIhN
1.1 Brief Presentation of Project

Pleage refer Annesure | lor the details

1.2 Geometric Design Feature

Please refer Annexure- 2 for the details, .
1.3 Scope of the DBR

This design basis report pertains 1o the viaduct portions and is being submitted highlighting the
proposed design methodology for the project. All design works, cost estimates and BOOQ
caleulations shall be performed taking into eangideration this Design Baosis Report.

In the applicable codes/ manuals/ quidelines, the mantioned year of publication and number of last amencl-
ment/ correction shp issued Ul subimssion of DBR is minimum design requirement, Moreover, while carrying
aut actual design, should consider using amendment/correction slip issued after submission of DER also.

This DBR 15 applicable for desiqn of Viaduci for Metro Rail loading only. It shall not be applicable for
structure carrying load other than Metra traffic like road, lyover etc.

Far the design carried aut priar to appraval of DBR ar drawings referred from other project, verification for
compliance to the present DBR shall he ansured.

2. PROPOSED STRUCTURAL SYSTEM OF VIADUCT

2.1 Superstructure system

The superstructure shall be pre-tensioned twin U-girder (each U-girder supporting onc track
only)/, pre/post tensioned | girders with cast in situ deck. However. at major crossings over or
along existing bridge. Balunced cantilever structure, special steel girder and concrete deck
composite unit will be provided,

2.2 Emergeney walkway
The evacuation of passengers in between stations shall be done from front and rare emergency
doors of trains. hence no separate walkway is provided. However. space available between the
track paths shall be used as walkway
2.3 Bearing

Elastomeric. Spherical, Cylindricnl and Pot-1'T FE bearings.

2.4 Substructure sysiem
Pile. pile cap. pier, picr cap.

2.5 Foundation system

In general pile foundation but open feundatics may also be' provided based on soil parameters.

2.6 Parapets

Steel Railings with View cutter will bz provided aver deck slab, miling will be holted on pedestal over
deck {Non-structural)

In case of L7 girder. no separate purapet is provided

Exnmined nnd fannd in ordey
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3. CLEARANCES FOR STRUCTURES

1.1 Clearance for Road Tralfic

As perrelevant IRC, minimum 3.5m at 0.25m (0.225m (width of Tm high Jersey type crash
barrier) +0.023m (clearance between crash burrier und pier shaft) from pier shaft outer line,
Minimum vertical clenrance for road traffic shall be 3.53m

SAidisssdisnsisasnsannminy
H

s Seenn,,, i
.
\ ¥ [}
1 3
] @ 251 E
5 5m | + G _._'_'E,._D,J_’\m
T 3
| N
I | Finished Road level l Finished Road level
1 r H

3.2 Clearances for Rallway taffic

As per schedule of dimensions of Indian Railways, General arrangement drawing in such cases
where vinduct crosses the railway tracks, the same shall he approved by the concerned Railway
administration, :

Minimum verticul clearance lor railway traffic shall be 5.87m as per Schedule | Clause 10 (¢) +
0.275m for ruising ol track as per Clause 10 (Notes (€)) of Indian Railway SOD (Revised 2022)
(corrected upto ATS-04)

3.3 Clearanees for Metro Traflic

3.3.1 Vertical Clearunce

The clearance will be as per approved 50D of Putnn Metro,
3.3.2 Horizontal Clearance

The clearance will be as per approved SO of Patna Metro,

4. STRUCTURAL MATERIALS AND PROPERTIES

4.1 Cement

As per Clause 4.1 of IRS CBC Exauiied wnd Tonnd o ovder
4.2 Conergte : : - j';
3 e - " ; Director/UT/Civil
421 Young's Modulus: RSO, Luckoow

Instantaneous modulus: Eis given us per C13.2.2.0 of IRS: CRC,

422 Modular Ratio

Muodular ratio for conerete grades shall be tahen s per O 3206 of TRS-( 13
423 Densiwy

As per IS 873 (pari-1)

vy T




i. 25 kN/m' prestressed concrete
i, 25 kN/m' for reinforced conerete
1. 24 kN/m' for plain concrete
4.24  Poisson's Ratio

Poisson’s ratio for all concrete: 0,15

4.2.5  Thermal Expansion Coeflicient
As per clause 2.6.2 of IRS Bridge Rules
FE I I e
426 Minimum gmde of conciele and cover

4.26.1 Considering as per clause no.5.4.4 of IRS CBC minimum grade specified for varions clements
shall be considered as.

Structurnl Minimum
Member Grade
Pile M-30

Pile Cap M-30)

Pier M-30

Pier Cap M-30
Superstruciure M-30

PSC members M-35

4.2.6.2 The cover shall be s per c¢lause 1592 of IRS CBC

4.3 Reinforcing steel

As per cluuge 4.5 & 715 ol IRS CBC. Al properties of IYSD/TMT bars shall conform to
I15: 1 786 with clongation requirements as per Clause 5.3 of 15: 13920.

The grade of reinforeing sieel shall be Fe 3000/Fe 5000,

Mixing of steel of different grade shall not be permitted and change of grade of steel ghall
be only through revision ¢f design and drawimgs.

4.4 Prestressing hardware

14,1 Prestressing steel Tor tendons:

As pur clanse 4.6 of IRS CRC

Characieristic Strengtii- As per clavse 16.2 4 3 ol IRS CRC
4.4.2  Young's Modulus

As per eluse 4.6.7 of IRS CRC:
E= 195000 MPa (same value for ) aomd alone or |tendon).
4.5 Prestressing Unifs
i. Jacking foree: Jocking [oree (maxunum inilinl prestressing lorce) shall be as per clause
16.8 | of IRS CRC

i, Prestressing Losses: As per clause 16.8.2 rnd elanse 16.8.3 of IRS CRC

Examined and found in order
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iti. Shenthing: As per C1 72647 ol [RS OBC
iv. Anchorages: C1 72,043 and C1 168 34 of IRS CH¢

4.6 Structural Steel for steel and composite bridues

i, Steel shall conform to 152 2062,
ii. Fubrication shall be done as per [RS B (Fabrication code)
ifi. Design of steel structures shall be done as per IRS: steel bridge code,
iv. IRS Steel bridge code und 15: 11384 - 2022 shall be referred for Steel-RCC composite
construetion.
V. Welding shall be dane following IRS Steel Bridge Code provisions and Submerged Arc Welding (SAW) shall be
done, Field Welding shall not be done,
vi. The Grade and quality of structural steel shall be E250 BO and E350 BO.
vil. Miging of steel of different grade shall not be permited
vili. Change of grade of stee) shall be only through revision of design and demwings,

4.7 Structural Steei for Miscellaneous Use

i. Design shall be done as per 15: 800 and related provisions.
ii. Hollow steel sections for structural use shall be as per 15 4923,
iii. Steel tbes lor structural purpose shall be as per 15: 1161
iv. Steel for general Structural Purposes shall be as per 15:2062
v, Relevunt code may he adopted for stuinless sieel as per requirement,

5 LOADS

3.1 Dead Load (DL)

Dead load shull be based on the actual eross section urea and umt weights of materinls and

shull include the weight of the materials that are structural companents of viaduet and
permanent in nature,

3.2 Super imposed Dead Lond (S1DL)

Superimposed dead loads include wll the weights of muterisls on the structure that ure not
structural elements but are permanent. It includes weight of track from  plinth/rails
/lasteners/cables/parapet/hand-rail/OHE mast/cable tougl/signaling equipment ete. and will be
considered in the design as per the site conditions.

Note: The SIDL can be of twa types, Fised vr non-varable, amd variable b case meira certifies
that a portion of SIDL is of fixed or non-variable type and is nai lkedy o vary stgnificantly d‘“"'h‘ﬂ
the fife af the stracture and a special clause for ensiring the same is fncorporaied in the Mera's
maintenaice marial, the load factors appliceble far dead lowd may be considered for this
component of SILL

3.3 Shrinkage and creep
As per IRS-CBC

id Live Loud (LL)

341 Vertieal Train Live Lond

Each component of the structure shall he designedichecked for all possible combinations of these
londs and forces, 2

Ll

Exantned and found tn order
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22100 - one car

b

All axle loads = |61ons

! |
U e B e I SR T R
! |
! i
: I
| i

Maximum number of successive cars: 6

Confguration {altcrnate) |

a=2.25m

h= 2.50m

¢ = 12.60m
(2a+2bh*¢=22.1m)

Configuration taliernae) 2
a= 2,605m

b= 2.29m
c=12.3Im

(2a+2bte=22.1m)

Maoving load analysis shall be carried out in order to estimate maximum longiwdinal foree,
Max shear and max BM.

The maximum EUDL and LE for differcnr span for single rack live load (without CDA) is
attached a5 Annexure-3

Superstructure, hearing and substructure will be cheeked for one track loaded condition as well
as hoth track loaded condition (Single span as well as both span loaded condition). [Towever, lor
any other configuration (Axle load and asle spacing) of modern Rdlling Stock including
maintenance. machinery, crane ete,, shali be within the loading envelope of present live load
configuration,

5.4 Honzontal Traan Live Load

Pravision ol clause 2 8.4 of IRS Bridge Rule be followed. when there is more than one Irack
on single girder,

3.5 Coefficient of Dynamic Impaci (CDA)
CDA shall be adopted as per IRS Bridac Rules.

The el no 24,11 of RS bridge rule for sicel bridges and ¢l no. 2.4 2.1 of IRS bridee rule for
comerete hridies shall be relerred for caleulaiion of CDA.

56 Fontpath Live Load

As per elaose 2.3,.2 of IRS Bridge rules.

Pape 5
wa

\
- &/
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5.7 Braking and Traction (BR/TR) \ded
10 be deg] by Metro,

The value of braking and waction forces will be tlen as per rolling stock used'For twin
tracked decks carrying iraffic in opposite directions, consideration should be given 1w braking
forces from one bain and traction Torces Trom another, acting simultaneously which will be
maximum longitudinal loading on a deck. For more than two tracks, Clause 284 of IRS
Bridpe Rules shall be considered.

As per Clause 285 of [RS  Bridge rules, when  considering  seismic  lorces, in
transverse/longituding] seismic condition. only 50% ol gross wractive effort/braking foree will
he considered.

Dispersion of longitudinal forces is not allowed as per Clause 2.8.3.4 of IRS Bridge Rules,
38 Centrifugal Foree

On eurved track, centrifugal Torees shall be determined in sccordance with Clause 2.3 of IRS
Bridge rules

59 Gradient effect
The load due to longitudinal gradient effect shall also be considered as applicable.

510 Wind Load- Wind loads shall be as per clause 2.11 of IRS Bridge Rule,
The applicable basic wind speed shall be 47 m/sec for Patna Zone (as per National Building Code),

5.11- Selsmic Design- Seismic analysis of Viaduct shall be done accordings to the IRS SEISMIC
CODE-2020. The concept of ductility and over -strength, capacity design, provision for dis-
loading of girder in the bearings, use of vertical ho!d-down devices, stopper, restrainer and
horizontal linkage elements for preventing failing of span, minimum width of seating of super-
structure over substructure to avoid dislodging of span from atop the substructure etc. shall be
done in accordance to the IRS Seismic Code,

5.12 Temperature Effect
As per Clause 2.6 of IRS Bridye Rules,
5.12.1 Overall  temperature (OT)

As per Clause 215.2 of IRC:G.
Maximum temperature considered as per Annexure-F ol IRC 6; ~46.47C
Minimum temperature considered as per Annexure-F of IRC 6 + | 4°C

5.122 Differential Temperaure (17
As per IRC:6,

5123 Tempernture Gradient
As per Clause 215 of IRC:6

513 Differential Settlement

Differential settlement hetween two adjacent viaduct picrs will be:
12 mm for Long Term Seitlement
6 mm for Short Term Scttlement (50% ol long term)

B e —— et T s NI B P
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Differential settlement is to be considersd only in the design of continuous structures, 11 any,

§.14 a) Vehicle collisian load on pier: As per Clause 222 ol IRC 6.
B Rules specilying the loads for e design of superstructure and substructure of bridges and
for nssessmient of strength of the existing bridges should be done as per IRS: Bridge Rules.

515 Buffer load

Provision of Buffers is contemplated a1 the end of temporary terminal stations during stage
opening of the Corridors, at Pocket wack ends and at the terminnl <tations of the corridors (at the
end of turn back/stabling lines). Such buifers will be of friction type These Buffers will be
designed 1o have stopping performance based on mass ol Tully loaded tain and fts deceleration 1o
avoid damage to the tram or bulfer.

Viaduct clements need to be designed for such Buffer load. The cxnct Buffer loads need to be
interfaced and ascertained during the defailed desien

S04 Rail-Structure Interaction Forces (LWR Forees)
Guidelines vide BS Report No, 119 "RDS0 Guoidelines for corrying out Rail-Structure Interaction
studies on Metro System (Version-21" shall be followed. These guidelines shall be read

alongwith IRS Bridge Rules clause no, 2.8.2.4 3,

5.17 Racking forces
As per elause 2.9 of IRS bridge Rules

S.1% Vihration Effeet

ElTect of vibration due to mavement ol merio train on station bridge steucture will be taken into
consideration.

5.19 Forees on Parapets

As per Clause 2,10 of IRS bridee Rules.

520 Deratlment Load

Derailment loads shall be considered ns per Appendix XXV ol IRS Rridge Rules with Standard
gauge in place of Broad Gauge. For ULS and stability check. loading shall be proportioned as per
maximum axle load,

Sacramento derailment criteria may be used tor U-girders. [his zriterion corresponds to the
application of 40% ol one conch weight (in-hiding the dense crush load) npplied horizontally as a

Im long uniform impaet load onithe U girder top Nanue,

* This derailment load corresponds 1o LS lond . For SLS combination § of IRS-CBC a 171,75 co-
clTicient shall be applied 1o the demilment load

321 Erection Forces

Asper Clause 2,13 of IRS Bridee Rules

Exnmined and found in nidap
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53.22 Elementary Louds Definition

Elementary load

Dend Lond [ ' I [
Super Imposed Loads I e = TSIDL
Shrinkape & Creep SR | 8C |
Live load LLo | Train Weight MeR= ety L Y F T
| Dynamic lmp_ul : O B T R
Foree due to curvature or Trinss erse | CF
eccentricily Ve,
‘ Longitudinal Fuuu( lractive, "!mkmlx_,., pEg =
Live Load on Foot Path* ] O TLEP
When live load on footpath is considered, thenno |
CDA shall be upplied on Train Live load 10 aceount |
1= [ for stationary train under emergency condition. ritmeie)
{ Querall temperature ¢[Tect ‘ o1 |
Differential Temperature 0.7 ., G or
Long welded mil forces e — e =5
Racking forees S 'RF
Forces on parapets S LA REORTL W - 1~ e e
' Wind pressure effect ; WL | Longitdinal Dircction ___‘h s e W i |
. Transverse Direction — Wiz
Eanhquake EQ | Longitudinal direction _— EQ s |
! Trunsverse direction ___|EQe |
Ventical direction EQy
‘Buoyancy i I N
' Differentinl settlement (Applicable for continuous units anly) DS
Derailment Loud (AR el LT | T T
[ Frictional Restraint e i FEe 'FR
[ o] —] "
| == | it

LLI: used for Deck Torsion, Bearing Compression, Uplift, Shaft check, Foundation check

[t |- i 3

LE2 : LL2 used for Shaft eheck, Foundation check ‘ 5 ',-."-

=35 ——§]  emr

LL3: used for Deck check, Bearing Compression check, Shafl check, Foundmtion check;
ety

=== | = | -]

LLA  used for shalt check, Foundation check, Shear Key cheel. /.]/
e — st s e e a| e e

Exawined and found {norder
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. LOAD COMBINATIONS

6.1 Methodology: For seismie cases. [RS scismic code 2020 shall be followed. Provision
of RS CRC shall he followed for load combination other than Seisimic cases,

6.2 The superstructure/bearing. sub-structure and foundation will be checked for one track
loaded condition as well ag both track loaded condition, for single span and both spans
loaded conditicns, as the case may be.

6.3 Design of Viaduct shall be done in accordance with the construction methodolagy/
construction sequence 1o be adopted during construction sequence.

7. DESIGN PARAMETERS

7.1 Units for Design
The main units used for design will be: [t]. [m], [mm]. [KN]. [KN/m. [MPa]. ['C]. [rad]

7.2 ULS Check
As per IRS Concrete Bridge Code,

7.3 SLS Check
As per IRS Conerete Bridge Code,
7.3.1 Crack Width:

Crack width in reinforeed concrete members will be checked for SLS combination-1. Crack
width will be as per Clause 15982 of RS CBC. Crack width shall not exceed the
admissible value based on the exposure conditions given in Clauge 10.2.1 of IRS CBC,

For erack contral in columns, Clavse 5.6 7 ol IRS CBC will be modified o the extant that
actual axial load will be considered to act simultaneously,

Clause no. 104,01, 11340 and 133 ol RS CBC shall be kept in view while caleulating
vertical deflection at mid span,

7.4 Fatipue Check

74.1  For RCC and PSC structures, [atigue cheek shall be as per Clause 134 of IRS
CBC.

7.4.2 Steel Structure

Clause 3.6 of Steel Bridge Code shall govern. For fatigue reflection detailed, counting of
cycles shall be done.

7.5 Durahility

i, Provisions of IRS: Concrete Rridge Code shall be followed. Exposure conditions as defined in
Cl5 4 al 1RS CBC will be decided by Pama Metro aisd structure shall be designed accordingly.

i, For cover to reinforcement refer C1 15 5 2 ol [RS CHE

7.6 Design lile

As per Clause 151 3and 16,13 ol IRS CRC %
p— S —r
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1.7 Drainage

The drainnge of deck shall be designed o cater the masimum envisaged rainfall intensity und
suituble longitudinal and trunsverse slape should be pru\ulul Morcover, the provisions of
clause 10.4.1.1 and 15.2.2 ol IRS CBC shall be followed,

8. DESIGN METHODOLOGY

E.1 Bearing System
i Elustomeric bearings shall be desigred in accordunes with EN 1337 Part | and Part
11 in conjunction with ¢l 4 2,3 ol IRS Seisimic Code 2020,
. Design of Spherical & cylindrical hearings shall be as per IRC:83 Part-1V.
iii.  Design of POT-PTFE bearings shall be as per iRC:83 Pant-11].
iv.  Clause 13,9 11.3 & 159,014 of IRS CBC should be followed for considering
replacement of bearings.
v.  Bearing seat width shall be according 1o clause 14 of IRS Seismic Code 2020,
vi.  Anti-dislodgement elements like reaction blocks wnd seismic arrestors ahn!l be designed ag per
clouse 15 of RS Seismic code 2020, i

8.2 Piercap and pier

For designing the pier cap as corbel, the pravisions of clse 17.2.3 of IRS CBC should be
followed. In case of shear spun to ::flu.nw. depth ratio bieing more than 0.6 pier cap will be
designed as flexural member, :

The effective length of w cantilever pier for the purpose of slenderness ratio calculation will be
taken as per IRS CBC,

8.3 Foundation

8.3.1 Foundution shall be designed as per IRS Bridee substructure and foundation code, 1RS
Conerete Bridge Code, Manual on the design snd construction of well and pile
toundation, 15-2911 and IRC-45 should be followed for design of foundation.

#.3.2  Soil structure analysis:

When designing elements forces or estimating dispiacements the soil stiffness shall be
assessed based on the actual ground datn. General soll conditions are described in
Annexure-4,

9. LIST OF DESIGN CODES AND STANDARDS

The IRS codes shall be followed in principle. Although main clauses have been mentioned
in the DBR, the other relevant clauses as available in the IRS codes shall also be followed,
wherever applicable. If provisions are not available in IRS, e order of preference shall be
as lollows, unless specifically mentioned otherwise in the relevant ¢luuse of DBR:

For Railway louding releted issues

i UIC Codes
il. FuroCodes
iii. Any other code which covers railway loading

For other Design/detailing relnted issues
i IRC

i IS
i, Euro Code

Exsuilned aud found ln order
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iv, Other national codes

List ol Intest design codes and standards referred in this DRR are given in Annesure
T

10. DESIGN SOFTWARE

Any commercial or proprietary software con be used for analysis/design provided the same
is validated with manunl computations er other standard software in multiple scenarios,

Exansined nnd found in order

Director/UT/Civil
RDSO, Lucknow




ANNEXURE-1

(Brlel Deseription of the Progeci)
The brier deseription of praject is as lollows:

. Sanctlon letter: Copy/reference of the approval or sunctioned letter issued by Government of
Indin is enclosed at end of Annesure-1,
2. Project Title: Patna Metro Ruil Project which coniprises ot two corridors having elevated and
underground section:
a. Corridor- 1) Dapapur wo Mithapur
| b. Corridor-I1 Patna Railway Station 1o New 15871
3. Corridor Lengti: Total elevated corridor is of 13.91Km in Corridor-1 & Corridor-|1
n, Corridor-1 - 7.42 Km
b, Corridor-11 - 6,49 Km
4. Total number of Stations along with type of platform: Totul 13 nos. of elevated station in
Corridor-1 & Corridor-11,

[ 5.No. . Station Name | Type of Platform
Corridor-1 VL e |
| Danapur 2-5ide Palttornn. _
4 Suguna More 2-Side Paliorm
3 | RPS More 2-Side Paltform I o
4 Patliputra 2 ":-ldl. l’nllf'm'm
5 Mithapur | 2-Side Paltform s
6| Rumkrishna Nagar | 2-Side Paltform P

17 Jngunpum 2-Side I‘alll"clm
B | Khemni Chak 2-Side Paitform (lnterchunge Station)
Corridor-11
| | Malai Pakri 2-Side Paliform
2 | Khemni Chak 2-Bide Paltform (Interchange Station)
3 Bhootnath 2-Side Paltform

4 | ZeroMile | 2-5ide Paltform ol
3 New IS8T 2-Side Paliform

5. Information and locatlon of depots -
6. Project Map:

L)
"

N3 Basar

""Il-q”

i L

* P s

-
'-'-l—n--.“ -

Patliputra Bus Terminal Depot

PATHA METRO ALIGNMENT - CORRIODRA - | £ CORRIDOR - i

F A - i
Vidpul Bidman 3 s
(] M b iinpanp”
et N  lie g
p e [T
3 Falnd tialen ]

¥iias Rlaswan : _. »*

b

w( \ :
| o
T —— .

mlunrvu 18garpucy

Pl d B
Tarmosnal

RNk |

!
1

Examined and found in order

Director/UT/Civil
RDSO0, Lucknuw




T o L A 1 O B I
Covernment of Indim
Ainistry of Housing and Urban Affnirs
Urban Treansport Division
(11 1=V Desk)
CET=130 Borrman Phaoavan, Mo Delin

Diatid the 777 Debruary, 2019

1 he Chrel Seeretary,
Government of Bihar,
Main Secretariat, Patpa-R00 015 [Hha

Subject: Patnn Metro Rail Projedd
=il

| oan dirceted o conves e approyval of the Government of Indias (Goly for
implementation of the rl-based Mas Rapal Uransit System (MRTS) called the “Patna Metro
Rail Mroject” which eomprises twe cortidors of s totad fength of 31.39 km viz (1) Danapur o
Mithapur (16 94 km) and - Gy Padna failway Station v New [ISRT (1445 km) at a
ol complction eost of Rs 1336577 crores (Ruptes thirteen thousand three hundred sixty five
rores il sevents seven lakhis anlyy wath contribution of Ciol my the tormy of Fquity and
Subordinate ebt as per the detnls grvenan para | belons and =abject to the conditions as given

in par 8 below

2 Patnn Metro Rail Corporation iimited (PMRCL) shall function as a Special Purpose
Vehicle (5PV) for the implementation of the project which shall be jointhy and equally owned by
Crovernment of Tndia (Gob and Government of Bihar (Gold) Fhe project will b implemented
in 0% years from the date of approval

! Legal Framework: | cpal cover for the Patna Mot Rail Project shall be under the
Metro ailways (Constrmetion o Works) At 1078 the Metrt Railwavs (Operation &
Maintenance] A, 2002 Moo Railwass ¢ Amendments At 00 gpd the Railways Act U0

s amenwded fronr e o Gin

1. Project Financing: [he costat the projeat will be financed as per the funding pattern

priven beliw

Funding Vattern - Patnn Metro itail Project ! S e
; \
Cound (R in -
< N0 Sopree of Fond v Contribmtinn
Cronres)
| Conal |t 2 1= 2 3 [ 4 15 66"

| " (il snihordinate Dieht for C s 1'% ol

H T | ¥ 3d4%
f entral  Laxgd) '

[Feh

Examined and fonnd In order

Direetar/UT/Civil
RDE0, Lucknow




b3 KGovt of Bihar Lty | L4112 ! 13 60% :
4 l.n[‘wl‘ ol -ll1lF;|r‘ Subardinmte Debit for CoS e8| Y1 ! ST a
ol Cenlral Taxes) ! | ;
2 ki : " . i
3 [Loan from biksteral’ mubtilateril ageneies ‘ 832093 60.00% i
¥ : | I
6 l‘nl.al cost excluding Land, R&R and | 920135 (00.00%
I'PP componenis !
. el ol bl . i =
: 7 PP component (AFC for Stations) C 96360
i_ 8  [Total 3297.91 -
g (GovL of Bihar Subotdinate Deht tor 401 0 !
: : : ) !
Land ineluding R&R cost g = :
subordinate Debr fior SGST 01000, o St . E |
1a s g e RRI b
lxes) 1o beborne by Govt of il J
e - . = -.l - |
; IYC Tor b oan & Front [nd ee 10 he borme 3
Il ; 20.72
by Loyl of Bihar
12 [Total Complétion Cost 133265.77
3 The component-wise cost of Patna Meto 1 Progeet s pven i Annexure-l,
6 Institutional Arrangements: This Vrogeor o proposed oo be implemented by Patna

Metro Rail Corporation Limited (PMIRECT 1 the axtstng spedial Burpese Vehicle (SPPV) ol State
Government of Bibar (GoB) which shall be converted into 4 50.50 Joint Venture company of
Government of India (Gob) and Government of Bihare (Gol) j e cyual equiny paricipation ol
Gol and GoB. The joint ownership company will continne o be naed as PMRCL The
promoters, the Gal und Gold, shall nominate Gyve Dincetons cacl to the Board of Drreciors (Baly)
of the SPY totuling 10 nominee Direetors. The ex-oticio Climnmnan of Bol will e tmong the
five mammee Directors from Got and tie full-tine Managioe Directar (MDY with adesjuate
technical experienee, among the five nominee Dircctors fom Gol, will be appainted with the
prive wrillen permission of Gol o e Maraging Divecton shall oot be given uny other/additiona)
assignment by Gold without the prior writien petimission of MoHUAL Functional and other
Direetors shall be appainted by the SPV as per the i quneien|

7 High Powered Committee: During implementaion of the project. o High Powered
Committee under the chairmanship o the Chicl Secreinr (o the Giovernment af Bilar, with
other conectied Secretanes wyogember s will Be o fvted G take expedinous decisions on
Criters rekining b Lol dodquisibion, stuntmg o anhioes and onher steactiges e e [lll‘n|17\l
aliment, cehabiliation of Project Affceted Pecsons Mult madal Integration and such other
uatiers where the State Government [ws o tuc il ek aetion meluding vanous conditions ol
sanction ol this praject

Exanmdned aud fonnd n vrder

Ti-_ :

Director/UT/Civil
RDS0, Lurknow




3 Ferms and Canditions of Sanction

Tt

v

Vil

Examined and fonnd in order

Director/UT/Civil
RD50, Tarknow

[ here will be po habihity on the part of the Gevernment o incha b the ndership
dies not matenalize nd/or the project does not make adeginte prafitssurplus
Centeal Daws, 1o the Metro Railwiys (Constrnetion of Waorks) Act. 1978, the
Metro Railwan s (Operation & Maintenanee) Act. 2002 ns umended through Metro
Railwavs (Amendment)  Act, 20090 anid - the Patlways Act. 989 would he
apphicable. Cented Guscoment’s decisions with regard 1o salety, standardization
and ndizenization of rolling stock across all metro systems would be applicable
[he project shall be implemented by a 50 30 joint ownad Special Purpose
Vehicle (SPV) of Gol and Govt, of Bilar,

Gol and Gost, of Bikir, shall nominate five Ihrectors cich to the Board of
Dircetor: (Boly, of STV asalinge 10 nominee Directars, I'he ex-officio Chairman
af ol will by amenpa the e nominee Directors from Gl and the Wl time
Managiie Directer (M) warh adeguate echnical expetience, wamony the hve
heminee . Ditcetors from Govr of Bibar, il he appointed with the pror
petmission of Gol The Managing [irector shatl not be given any otherfadditional
assignment by Govt of Bilar without the prior writlen permission of MoHtiA
The Speeial Purpose Vehicle (5pv), which shall implement thys project. shall
generally adopt the  guidehines of Department of Publie nterprises.  the
Department of Feonomic Atfuirs and the Central Vigilanee Commission 18
peccssany to strengthen the Corporate Governanee mnd shall be subject to the
Parlinmentary sopunn

The SPV shall e bound Iy sich directions on guestion of polics . as the ¢ entral
Government may give i wiling from time 1o time afler piving due appartaniy 1o
the SPPV (o express its views before giving any direction.

Ihe confplete cost of land acquisition, resettlement and rehabilitation (including
excalationy shall be met by the Stafe Government “The State Government would
ensure that Tand acquisition does not hecome reagon for delay in implementition
ol the projed! ;

Procurement ol Additiona! Ralling Stock: Govemment ol Tt will net shire
apy cost towards procurement ol additional wollhing cipek e the sev o] and
"'““"'l“l nt v ol operilon ik this wonld ot be o part o e project Lt

Cost Fsealation: GO proposed fundims in e Tarm of equity and subordinate
debt will be complefely ving - teneed ta LS, 1880 3] erare 0 jerms ol Para (1)
(i) ey of Metro Rail Policy, W1 which inch‘uf-.": prant and subordinate debt for
contral taxes (customs duty and CLST) This should e smitahly ilu'm_*pnm'u.‘d n
Memomndum of  Association (MoA) andlor Sharcholder  Agreement.  Lost
cacalntion dug 1 prce escalation of axohunpe e varaon leading to indiense i
he cout of the project withn ol heyond the approved project ime Hinit, nclusion
af ooy iten, not eferred fooim OPR ot also any other Cost € walition due 0
il A deope or delin heyond - the approved  ume evele shall be
warimetarmaed by the State  Lovemment, This should he svitably

PP Ndeiorndum o \sunciation  (MoA)  andior Shuteho




]

X1

xit,

XMl

RV,

AV

Examgdned aud found tn order

Director/UT/Clvi
RDS0, Luckonow

Phe Government of India wouldd not Goasce_cash losses oied eapital expenditure
during the operational phase wd Hs regaranents woold be finaneed by the 5Py
und/ or the Stte Giovk rong ths own fesoniees
Faxes
a The State Government will cither exempt the SPY from s stane/focal
tanes and dutiesAevies or reiiabuorse the same
b The Stite/docal mixes would nol tena part ol the project cost to be shared
by the Government of India
¢ Lhere will be no winver of ©entad tesesduties by the Government ol
(el
Repayment of Loan: i cose ol SPV ol being able 1o tepay the loan (as and
when it becomes due), the responsibitity for the same shadlbe bome by the State
Giovernment, and not by the Government of Lndia
The State Government is also advised o rework the DFE on realistie hasis with
adequate dehiberation on the 1ssucs if any . rasad by vimous stakcholders belose
going ahend with implemcentation to ensme sustaability of the progec
Dedicated Urban Transport Fond: The Stae Government should set up o
dedicmed grban transport tund ar the stare level as well ds ar the euy/metrapolitan
arca devel to create pool ol resotrees o eplavement of assets and providing

operational subsidies, if any, not only o ihis project bot other Urban fransport.

prajects as well
Multimodal Integration

a Inegration of - various modes  of  tmmsport which would set as
feederevacuation system 1o the proposed metro for improved Ridership
including adequote parking spuce tor bieyeles & cars and boushasi/auto
stunds ol the stations, mproscment o ey bus service o intraduee
modern FTS-cnabled Duses, shonld be piven high prionty by the -Siate
Ciovermment. ;

b, The Suie Government should provide multimodal integration, including
sub-urban rilways (by involving Mimstry ol Railways) to provide a
well-comnected netwark in the repgion.

¢ The State Government showld ensuve that the metro il projeet provides
for st aned Last iile conmectivity aecessibility and approprinte secarily
wrangen e

d The Stte Govermmrent should pros ide commion mabihity ciud w provide
infeprated teheting amd seamtess avel avioas all modes and all operators
in the city

Price-Based Measures to promote sl fucilitite Metro Rail Ridesship The
sSte Government should ensure price bosed medstyes o promote and fucilitate
Metro Bl Ridership, as part ol itesited tathe ratlonsdizaton plan and
Comprehonaive Moluliny Pl o the oy with o view to ensure that the projected
Ridership is renlized

Land Use Densifichton |and U devsification as per the L) pudelinges
aronnd the stations also needs o be done o nerense the tdership and decrease
the overall trayvel demand
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Director/UT/Civil
RDSO, Lucknow

Pertotic Fare Revision & Aantable aregngeiment, independent of the <Py formed
o amplement the Metio Hal prosad) cheli b |1rn\|-.]|.-»i Lor [‘.ut"\.wlil Lare Tes s
Tor the Metro Kail a8 sell s other competing redes

Unified Metrapolitan Fransport Authority | he State Government shyonlil it
ap o Unified Metropolitan L nsport Authority  (HNTAY, duly backed by
legslation, 1o facilitte coordinated planning and fmplementation of projects
related o urhan transpart and their integrited management

Traffic Information Slanagement Control Centre: The State Govenment

hould sef up a tradfic information management cantrol center for effective traffic

monitoring and enforeement e well ns for dita penerion and diata collection for
futire planning

Nafional Public Fransport Helpline The state Covernment showld implement
sutional Babhie Transpont H Ipline to prosk information regarding varons
aspects of pubhic transport S Iy ne poutes, arvisid departore thpies, rowte planmng.
ricketing ¢le i the ain

Parking Policy: The Stale Government dyould come up with @ parking policy
wherein parking fee represents the true valie of the fand eecupied. which is used
i ke public trimspart moee aitractive, banning of parking on arterial/ring
ronds, pros iston of mult-dey o] parking centers in city centers with park-and-ride
facihity vic

Advertisement  Poliey: Phe See Giovernment choald come up with an
advertisement policy which taps ailvertisement . revenite on pubhie transpart,
intermediate public trnsport. public utilities and strect turnture

AMemorandum of Understunding: The Swte Government, the SPV and the
tovernment of lndia shall enter into o tepartite Memorandum of Uinderstanding
reparding detarled ey sl conditions for implementation of the project 10
accondanee with smction of th Crion Cabinet, Gal share will not pe released il
the trpartite Mol sipned

Metro stations shonld by destned comatpneted with tilels n the pind ared
Ihe toilets should be part of the project eost and meet the needs: requirements of
the Persons with Disabilitizs. .

he State Ciovernment will endemvor 0 seonoimize on the cost of the project
through valie enpinenng, minumum land acquisition. adoption technolopical
esartion during preped Ite excle

Pxpenditine on O nl e debt serviving chould Be the responsility of ithe
SV I case the 5P fanle i respeet o) this, thee linhilites will he Borne by 1he
State Government 1 terms of i (D) (ivh () of Metro Rml Poliey. 2007

e SPV will explore the poasibility of minmiziug tand cost after obtaining NG i
fon te povernment fand Jrom the CGovernment Departments 00% land should be
T W\,-km_--;-;...u al the 5PV e fpe start ol the work W o also he IFl‘HlIl‘C(' that
Fandt aequisifion ol privade Ll 15 completed ot the carlicst and does nol defay the
et Ny Wiy

(he SPV will cxplare the pos fhiliny of PRE ather areas of pervines reliated e
thie et projeel e o s G G (1) 0l sctro 1Rail Policy. 2017

The cxternnl fundma will e oo buek 10 thack hasis o el the  Standi

pent ol eominnt LR




in view of overarching fiscal consohdation path. Htate Government should ensure

ANNi
flow of realisable YUT in the 5PV aceauni i terms ol Paca (1) (vid) (b) of Meto
Ruil Policy, 2017 for meeting O&M escalitian bl serviving ele. of the project
i 0 manner that will reduee burdenan e atade eaclicguc

wxxii. The State Govermnent of Bihar should cnable th SV o ratse chedper long e
debt in the domestic murket by allowing 11 W maue corprorite debit hond mterms
of Para (1) (x1) of Metro Rail Paliey, 201/

9. Iiis issues with the concurrence of Integrated binanee Division of this Mintstry vide their

note ine-file No. 3123361 dated 21" February, 2019 ancd with th approval of Secretury(HUIA)

vide above e-office nwmber dived 22" Pebruary, 2019

Capy to:

Youirs taithifulls.

I boo Vo

: (Jashir Singh)
Ulrder Secictary 1o the Government of’ lndia
fel: 41123002285

1 Principal Sceretary. Utlian Development & Huusing Dcpartiment, Gosernment of Bl
Ist Floor, Vikash Bhawin, Mew Seeretariot, Pama-B000 15 Bl

2 Resident Commissioner, Government ol Biliu. Bihar  Bhowan,  Kautlys Marg,
Chanakyuapuri, New Delhi-110021.

Copy forw arded for information to:

I Prnepal Secretany W Prime Mintsicr, Prime Minister s Ofice, South Block, New Delin
110061,

Chief Exeeutive Officer, NITT Aayog. Yojana Bhavan, Sew Dicthi=110001
Secretary. Ministry of Home Altairs, North Block, New Delhi-110001,
Seeretary, Department of Fxpenditure, Minisiny ol Finanee, North Slock, New Dethi-

110001

5 Secretary, Depirtment of Feonenie Altans Nty of Finanee, North Block New.
Delhi- 110601

0. Seeretary, Department of Resenue, Minstey ol Inum-:_Lr sorth Block, New Delhi-

| 10O
Chairman, Railway Board, Rl Bhawan, New Dl ot 41
Seeretary, Ministry of  Environinent. Forests & Chiate Change, Indivg Piayayvann
Bhavin, Jor Bagh, New Delhi- L0003
9 seeretiny, Ministry of Rondd Tensport & Hlichwoys Parivadedn Bhavan, Sansad Mg

New Delin - HTU0oL.

Examined nnd found inorder

~_

Director/UT/Civil
RDS0, Lucknow

Seerctary. Mintatry ol Statisaes and Progrism biplemuntation, Sardar Patel Hhawy,
Sansad Marg, Néw Delhi-110001 3




11 Ehreeton (0 abinet) Cabieel Secictimnt, Ruashirapag Bhavan Mew Delln wath reference o

therr comumnie it SO ) dated 181G Febrogry, 219

Capy also to:

I PS o Mimster of State (Independent Charged for Honsing & Urban Affars
2 Seeretary (HUA), Mol TUA

U Additomad Seeretary (WA HDL MolIEEA

1 ot Secretiry’ & Finane il Adviser, Mottty

A0S LTy & ex-ol e tomt scovetary, Mol lTTA

6 Direetor (MRE TS I nrectol (INJRTS:H VU reetop (LD IEVDSEL P-11. MaolllA
P Chiel Cantrobler of Aceonnts, Motz Ninnan Bhavan, New Delin

8 PAO (Sectt), Mol TUA, Nipman Blavan, New Delhi

G Under Secretary (D=1 Integrated Finanee Divigion, MolilTA

10 Bdpet Section. Mol A

11 Sanction Folder

rb\ "(," & ':;-.

!_I.r'r'shir Singh)

| nder Seeretary to the Government ol India
Tel: (01 1-23062285
Exnmined and fannd in order ‘

Dlrector/UT/Clvll
RDS0, Lucknaw
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F. NG K- 140017P-1720 161113
Covernment of Tndin
Ministry of Housing und Urban Aflaies
Urban Transport Division
(1= Deskl

Annexure-|
Component-wise cost of Patna Metro Rail Project’s Corridors from Danapur o Mithapur

(16,94 kin) and from Patna Ratlway Station 1o New [SH1 LA K
'\ll .mumnl |- i R wlore )

e i e | l
i::"' ltem . i('ll!'l'idlll‘*' tl'(lrridm'—l Fotal
I '-\h},umviu‘.uul_i uﬁnnlmn Al | 1424 788 43 ?ll 3.04
Sation llulldmgk inel. Civil works, EM works, ] I
2 FCS, TVS, Lt esealmtors & Architectun =I| o7 %9 839431 246732
IFinishes eic | \ !
3 : D_u"imi -i-ncludill-u civil, EM, I’\-l.wllilnur_\ & pl ml.'..l “‘s} lm' ?"ml
peneral works & DO Building
4 PeWay for main line, depot and depot conneenvity a0 42 LI®.GR 1556
5 Praction & power supply for puin line LILan ' ) ‘-HI, w76l 40522
incl. OHE, ASS. GIS cle - ' | :
H_(n_. ‘xagmlmh and lulunm L.[L 174,33 15757 331.92
7 [Environmenta] Cost : e h'1 242 505
- Miscellancous Utilities, road works, ("“)[...HHJI“H i ' : e
Surveys Geoteelmical lrsestication. Baroeading 1 : 1
8 (Free  Cutting ine replianting. otler cisal FO1 4] BTy IRR AT
wurks such  us o signapes,  Enviconmentak !
) __;:\mu.u'nlnli_ and traflic manugement ‘ ll 1
5 Capital B \.p«.ndmlw an Sceurity including civil and o 444 588
M ?‘n)l}\h ] \ \
| 10 ST Quarters me luding eivil,  clectieal work .61 Co 2761
[ ¥ Capital  Expenditure on nter modad g " el
including: Footpath for - pedestnans
|2 Il".nlllm., Stock (RS) £ 50 Y16 RiG
™ lqll.]l Cost al Dec-2018 |!HH levels (Davluding |
3 (Land, R&R, PPR, IDC,  General Clarges, 330660 269734 7029.00
Contingeneies, Central & State Taves il b ' l
I Generad Charges luding Desipn hurges ) 3% | 216 58 13487 35145
i 15 i unl.uwumu. w5y ' 40995 Ril a2 2187

Examined wnd Tound in order

Director/UT/Civil
RDSO, Lucknow



Potal Costat Dec- 2008 price levels inek Coeneral
Lo (Charges and l'uuﬂngnrnm-- (boweluding and) 7810 913,13 7591.3Y
R&R, PI'P,IDC, Central & State Taxes)
;'I'nml Costat Dec 2018 ;;l'irv level including
‘(:vncrul Charges, (Fseluding 1 and, |
R&ER, PPPIDC, Contingencies, Central
.4“ Stare Tases)

4824 283221 7380.45]

. |
|

IR I--;uu\l:mnn 5% poaan all e exeep | o3 m ”‘ 811 83
l?!'l“”lk'\l'tl( | L | l |
lTnl:ll Cost inclidding General Churges, 5 i | ‘

19 Contingencies, Facalation,  (exeluding Land, ‘ 5173.5“: 322467 8403.17|

\L R&R, PPPII, Centreal & State Taves) :
L3 Central Vaxes inclding Basic castaime diny . FYERT 747 71920

W Pseabatagat > " poaon Cepteal 1o v P e w00 W 010
'Im-‘w Custames dut . &l | - }

: 27 Total o f Central Paxes mcluding esenlation | 493,46 304.‘71; 7‘)3,33'
Total Cost including  General Charges, ‘ t ;

1 [Confingeneies, Esealation, Central Taxes ! 5671.90 157950 9201.55

| (exeluding Land, R&R, PP 1D, Sinte 'l'llu‘ﬁ)i » !

21 [State Taxes : i ?.'-'.J';[# 2y ?I SRl §81

IS5 [Esealmtion or 8 e poaon State Taes i 10 30 4 6y 63197

' jl"l:l' of Stote Taves  imelondding exonlation 1 Wﬁ.ﬁl' 2448060 64548

YT Land Cost i I227.78 1162.72) 339,51

: 28 ICowt of Rehabilitation & Resettdement (R&R) l 3 ““1 5 12 o ||_|:q
| 29 I'l'nm! of Land and  R&R Costs 223361 1168040 340166

PP component (AL instnllanioss) e lnding

1 1818 1818 9636
Central and State Tases, escabition ¢ |
N !|lllcr|->.l during  Conpaction (0§ mehuding i 12 ?_” -+ 45 07
ll"lnln Fad e ' { { ‘
1 [Total Completion Cost H363.15 5002.(\2) 13365.77
Examined nnd fonnd in avder ’;',1.-10/1 r "C:‘f’.
R
= ( Yashir Singh)
:ﬁt&nﬂrﬁm‘ Vinler Secrenny o the Government ol [ndia

el 1133062285
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ANNEXURE-2

Geometric Design Parameters

Geomelric Design Parameters used lTor this project are as helow:

I, Track Gange : Standard Gauge ([435mm)
2. Maximum Permissible Gradient : 4% (Maximum)

3. Maximum Design Speed : 90 Kmph

4, Design Axle Load 21T :

3. Radius of Horizontal Curve £ 120m (Minimum)

6. Radius of Vertical Curve : 1300m (Minimium)

Note: All the above puriineters are us per the SOD of Patna Metro.

Examined sind found tn erder

T

Director/UT/Civil
RDS0, Lucknow




ANNEXURE-3

_The masimum EUDL and LF for different span Jor single trach live load:
~ Span EUDL 2k
§ No. L s S e .
(m}) SF (in Toas) | BK (in Tons) TE (in Tons) BF (in Tons)
1| as [ osas | 87910 13.60 1220
2 | 16 | oz | ondie 13.60 12.20
3 17 100.640 931568 13.60 12:20
A 18| 102.600 95925 | 13.60 12.20
s 19 | 104360 | 98035 .60 | 1220
6 20 105940 [+ 99933 e R e e ) SR
7 21 107.380 | 101,650 | 1600 1440
g 22 100700 | b3zl | §7.00 15.30 .
U 112320 | 04637 | 1930 | 17.30
10 [ 24 | 114950 [ 105944 [ 2040 | 1840
11 5 RS0 107.146 040 1840
12 | 26 121.800 | I0DB769 | 2040 12.40
s 27 124840 111036 | 2040 18.40
14 2 128.060 113.142 20,40 21.40

Examined nnd fonnd in order
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ANNEXURE-4

As per the soil investigation report, it is revealed that the sub-s0il strata from EGL to 1.0m -
4.50 m depth consist of filled up strata ond Tellowed by silly Clay / sandy clay 7 silty sand of

different elassilications upto terminntion depth, which is virying from place to place.

Exnmined and Tound fn order
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ANNEXURE-S
List of latest design codes and standards referred in this DBR are as below!

I IRS Conerete Bridge Code - Reprint September 2014 (Incorporating A&C | 1o 13 & upto
ACS 11.19.07.2024)

2 IRS Bridge Rules  Reprint 2014 (Incorporuting A& C upto 53)

3. IRS Seismic Code 2020 (Incorporated upto ACS 62)

4. IRS Bridge Sub Structure and Foundation 2013 (Ineorporating A&C upto 11, 25.04.2024)

5. IRS: Steel Bridge Code 2017 (Incorporating AdeC upio 24)

6 IRS BI (Fabrication Code) 2008 (Incorporating A& upto 12)

7. RDSO Guidelines for carrying out Rl Structure Interaction studies on Metro System
(Version-2)

R IRC:6 2017 (Upto amendments no. 0a)

9 IRC: 83 Part-111(2018)

10 IRC B3 Port <1V (2014)

118 875 (Part- 1) (RealMirmed 2023, upto amendment no. 01)

12, 15: 1786 (RealTirmed 2023, upto amendment no, 04)

I3, 15: 13920 (Reaflirmed 2021, upia amendment no, 02)

14, 18: 2062 (RealTirmed 2021, upto amendiment no. 01)

|5, 15:800 (Reaffirmed 2022, upto amendment no, 02)

16, 15: 4923 (ReatTirmed 2023 upto amendment no, 03)

17 15: 1161 (RealTirmed 2024, upto amendment no. 02)

R 15200 1:-Par | (Reaffirmed 2020)

19.15: 2911 Part 2 (Reallirmed 2021}

20, 15: 291 1: Part 3 (Realfirmed 2021)

20, 15: 291 1: Part 4 {ReafTirmed 2023)

22, EN 1337 Part 1: 2000

23, EN 1337 Part 111: 2005

These codes with latest revisions including ali addendums/notifications and correetion slips
only shall be used.

Examined and fonnd in order
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1. INTRODUCTION
L1, Brief Description of the Project
Please refer Annexure - | for the details.
1.2, Geometric Design Feature
Plesse refer Annexure 2 for the details
1.3, Scope of the DBR;

This design basis report pertaing (0 the Elevaed Stations und is being submited
highlighting the proposed design methodology for structural design of Elevated Stations of
the project. Extended platform portion which is generally on single column or portal type
structure shall be designed as part of viaduet. Al design works, cosit estimates and BOGQ
calculations shall be performed taking into consderution this Design Basis Repont,

The structural elements connected o the member on which metro live loads are supported
may also be destbm.d with taking loads applicable as specified in "Design Basis Repon
(DBR) for Viaduet "

Load combination as per "Design Basis Report ( D3R) for Viaduct of Metro System® shall also be
considered, Other structure elements such as scoondary beams, stub column ete may be design
as per |5 456-2000.

Structures wheie Metra Live londs are noi applicable, the design of Plain & Reinforeed
concrete structure will generally be governed by per 15 456-2000, pre-stressed concrete
structures shall generally be governed by 15 1343, Steel siructures shall generally be
governed by [S 800.Seismic design shall generally be governed by 15:1893

This is mieuni to serve as guide (o the designer but comphiance with the rules there in does
not relieve them in any way of their responsibility for the stability mand soundness of the
structure designed. The design of Elevated stitions n.qum_; an extensive and thorough
Lnnwlcdge and entrusted o only o specially qualified engineers with adequate practical
experience in structure desizns,

In the applicable codes/ manuals/ guidelines, the mentionad year of publication and number of last
amendment/ correction slip issued Gl submission of DBR ‘s minimum design requirement.
Moreaver, while carrying out actual design, should consider using amendment/correction slip issued
after subimission of DBR alse.

This DBR Is applicable for design of Station enly. It shall not be applicable for structure carrying
load like road, flyover etc.

For the design carried out prior 1o approval of DER or drawings referred from other project,
verification for compliance to the present DER shall be ensured.

I.4. Units

The main Units used for design will be: [t], [m], [mm], [kN], [KN/m2], [Mpa],[*C], [rud.].

2 DESIGNSPECIFICATION FOR STATION BUILDING \\
2.1, Muterials \‘,-e'-"
2.1.1. Cement (' &-/
: '-'.1
For plain and reinforced concrete structures cement shall be used as per clause 5.1 n"'- \
s 15:456 and in case of pre-siressed conerete stiruetures as per clause 3.1 of 15:] 343, :
I‘.1|,r."]-'

Exuinined ind Tound in o dey
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Examined and fonnd bn order

2.1.2. Concrete

As per clause 6, 7, 8,9 and 10 of 15:456 in case of Plain and Reinforeed conerete stiuctures
and clause 6, 7, 8, 9 and 10 of 1511343 for pre-stressed concrele Structures,

Short term modulus of clasticity (L) shall be taken as per ¢l 6,2.3,1 of 15:456 for Main
and Reinforced Concrete siructurss and 15: 1343 for pre-stressed conerele siructures.

The modular ratio for congrete grades shall be aken as per Annex B of 15:456
The Density of conerete shall be asper [5:456.
2.1.3. Pre-stressing Steel for Tendons
Asper clause 5.6.1 of 18:1343,
2130 Young's Modulus:
As per pre-stressing steel used in accordance with Para 2.1.3 above,
2.1.3.2. Pre-stressing Units:
As per clause 1300151343,
2.1.3.3, Maximum Initisl Presiress:
As per clouge 185 | of [5:] 343
2.1.3.4, Density;

Weight of strunds shall be as per relevant clauses of IS codes as per material being used
as indicated in para 2.1.2 above.

2.1.1.5. Sheathing:

Asper clouse 12.20f 18 1343
2.1.4, Structural Steel

Structural steel used shall confirm 1o
a) Hollow steel sections as per 15: 4923,
b Steel for General Structural Purposes as per 15: 2062,
¢) Steeltibes for structural purpose shall be as per IS: 1161,

Nole

iy Grade of steel to be vsed shall be E250 130 and 150 B0, based on whether structure is
taking moving loads or ot and relevant code as indicated in note (i) and (iif) below,

iy Mixing of steel of different grade chall not be permitied.

(i) Change ol grade of stieel shall be only through revision of design and drawings.

(iv) Design of steel structure will be governed by IRS Steel Bridge Code in ease structure
is taking moving loads of Metro. utherwise will be governed by 15 800. In case of
composite (steel-concrele structures) itwill be governed by [S:11384 & 15:3935.

(vy  Fabrication shall be done in accordanee with IRS B1 (Fabrication Code) in case structure
is taking moving loads of Metra, otherwise shall be done ns per 152 800,

. Reinforcement

As per clause 5.6 of [5:456 tor Pluin and Reinloreed conerete structures_an
AV//
)

{7

i
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:’0 rrr"- i d | 20. and 1.2 I 134 ‘ I’r 5 d - 5.
. [ : 7 an ause ! nd 24 IS I 1 '; I L 1
D q\?f c a (V] ar 51 50 unerele struciure

Note: For Seismic zone I, IV & V HYSD steel bars having minimum elongation of
14.5 percent and conforming o requirements o' 15 1786 shall be used.

Fhe grade of reinforeing steel shall be Fe 3000/ e 35012

Mixing of steel of different grade shall not be pennitted and change of grade of steel
shall be only through revision of design and drawings.

2,1.5.1. Reinforcement Detailing

All reinforcement shall be detailed in secordunce with clouse 2and 26 ol 15:456 for Plain
and Reinforced concrete structures, as per clause 12,3 and 19.6.3 of IS: 1343 for
prestressed conerete structures, Ductile detailing of seismic resisting RC elements, shall
comply with ductile requirements of 15:13920.

1=
(8]

Durability

Durability of Conerete shall be as per clause 8.0 of 15 456 for Plain and Reinforeed
Concrete structures, as per clause 8.0 of 15:1343 for Prestressed, Concrete structures and
Section 15 of 15:800 for Steel Structures.

22.1 Concrete Grades

Grade of concrete for RCC/PUC shall be as per Table 5 of 15456 for Plain and Reinforced
Conerete structures and for prestressed conerete it shall be as per Table-4 of [5:1343,

| Structural Member Minimum Grade
All RCC members Including piles M-25
PSC members | M-30
Blinding Layer/ Levelingt course : M-15

2.2.2. Cover to Reinforcement

As per clause 204 of [5456 tor Plain and Remnforeed Conerele Structures ond clause
12.3.2 ol 15: 1343 for prestressed concrete structures, Cover 1o prestressing steel shall be in
accordance with clavse 12.1.6 of 15:1343.

2,2.3, Fire Resistance period

All the structure elements in the sttion building shall be designed for minimum fire
resistance periodd for 2hours. The minimum element thickness lor this lire resistanee Shall
be as per clause 21 of 185:456 for concrete structures and as per section 16 of 1S:800 for
steel structures

2.24. Cruck Width Check

i All structural conerete elements shall be designed o prevent excessive cracking due to
'\ flexure, early age. thermal and shrinkage. Fleaural erack widih shall be cheeked in
: accordunce with elnuse 33.3.2 and 43 ol 15:456- Plan and Keinforeed O anerete Structures

23, Clearances

\)
a) Clearance for Read Traffie: As per relevant [RC specilications and Road Authority nu.?

ruqulrv.'nmnls Minunwm \\.ruml n.lu..urml.u lur u)ur.l Iy llln, shall h;, ﬁm
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| Clause 10 (¢) + 0.275m for raising of track as per Clause 10 {Notes (e)) of Indian Railway
50D (Reviged 2022) {corrected upto ACS-04),

¢) Clearance for Metro Teaffie: As per appraved SOD of Patng Metro.

d) For Utility services: The clearance {o utilities, drainage ete. shall he as mandated by the
wility owner/department.

Examined and fonnd in ovder
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Exnmined and fonnd inorder
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24, Design Loads
Elementary Londs 10 be considered for design are:
#) Dead Loads DL
b) Super Imposed Loads SIDL
¢) Imposed (Crowd Live) loads Ll
d) Earthquake loads EQ
¢) Wind | onds Wl
f) Callision/Inipuct Loads/Derailment Louds e b
¢) Construetion & Erection Loads EL
h) Temperature Loads aT
i) Shrinkage 8
1} Creep C
k) Earth & water Pressuie EP
1) Surcharge Loads (Traffic, building etc ) SR
m ) Pre-stress Foree PR
n) Long Welded Rail Force LWR
o) Differential Sewtlement DS
*Loud as applicable shall be taken,
24.1  Dead Loads
Dead load shall be based on the setual cioss section aren and unit weights of materials and
shall include the weight of the materials that are structural components of Elevated
Station and permanent. in nature.
242 Superimposed Dead Loads (SIDL)
Superimposed dead loads include all the weights of materials on the structure thal are not
structurnl elements but are permanent.
Note: The SIDL can he of two types: Fixed or nop-variable, and variable. In case Metro
certifies that o portion of SIDL Is of fived ar non-variable tvpe and is not likely to vary
sigrificantly diving the Life of the structure and a special clause for ensuring the same iy
incarpareaied in the Meiro 's maintenaice manual, the load fuctors applicable for dead
load may be consrdered for this component of SIDL
The minimum distributed and concentmted londs shall be in accordance w 15:873,
wherever available for remaining Metro railway shall specify the londs.
243 Imposed (Crowd Live) Load
Imposed londs on station buildings are those arising rom occupancy and the values
includes, normal use by persons, fumniture and moveable objevts, vehicles, rare events
such as concentrations of people and Turniture, or the moving or stacking of objects
during times of re-organization and refurbishmem, this shall be as per clause 19.3 of 15
456,
244 Earthguake Loads
¢ =)
= | Earthquake design shall follow the seismic requitements of 15:1893 (Part -1), The |
provision as per Design Basis Report for Visduet of Metro System shall be followed \
where structures are taking moving loads of metro, hoe
e v .
2440, Drift Limitation

The storey drift in the building shall satisfy the drift lmiation specilied i ¢l,
1S5:18493

L __ S i



Examined nnd fonnd inorder
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2442,

(i
(i)

248

24.10

24000

Seismic Detailing

For reinforced concrete structures as per 15:13920,
For other struetures as per 1514326,

Wind Loads
The wind lond shall be ealeulated as per 15 B75: Part-3
The applicable hasic wind speed shall be 47 m/s for Patna Zone (as per National Building code).

Collision/Impact Loads/Derailment Londs

For road traffic as per IRC 6.
For metro as per RS Bridge Rule,

Construction and Erection loasis

The weight of all iemporary and permanent materials together with all ather forces and
cffects which can opesate on any part of structure during erection shall be taken into
account. Allowances shali be made in the permanent design for any locked in stresses
caused in any member during erection.

Temperature

As per clause 19.5 of 15:456, Temperature Gradient chall be considered as per clause-
215 of IRC-6, if applicable. &

Maximum temperature considered as per Annexure-F of IRC 6 +46.6°C
Minimum temperature considered as per Annexure-F of IRC 6; +1.4°C

Shrinkage

The shrinkage strain shall be evaluated as per clause 6.2.4 of 15:456 of I*lain and
Reinforeed concrete structures and clause 6.2.4 of 15:1343 for Prestressed conerete
Structures.

For structure supporting Metro londing the effects of shrinkage as per clause ClL 5.2.3
of IRS-CBC shall be considered.

Creep

I'he creep strain shall be cvaluaied as per clouse 6.2.5 of 15456 of Plain and
Reinforced conerete structures and clause 6.2.5 of 1811343 lor Prestressed concrete
Structures,

For structure supporting Metro loading the effects of ereep as per clause €1, 5.2.4 of
IRS-CBC shall be cohsidered.

Eorth & Water Pressure

In the design of structures or part of structures below ground level, such as retiining
F ®
walls and underground pump room/water tank ete. (he pressure exerted by soil or

water or both sha.l be duly sccounted for. When a portion or whole of the soil iy P

below the free water surface, the lateral earth pressure shall be evaluated for weight
soil diminished by buoyancy and full hydrostatic pressure. (as per |8:875-Part-5)




24.12

24.13

24,14

2415

2416

(i)
(i)
{iii}

{iv)
)

Direetor/UT/Civil
EDS0, Lucknow

All foundation slabs/Tooting subjecied 1o water pressure shull be designed 1o resisi o
uniformly distributed uplift equal (o the Tull hydrostatic pressure. Checking off
overturning of foundation under submerged condition shall be done considering
buoyant weight of foundation,

If" any of the structure supporting metro loading is subjeet 1o earth pressure, the loads
and effects shall be caléulated in asccordance with U1, 5.7 of |RS-5Substructure code.

Surcharge Load

In the design of structures or parts of strictures helow ground level, such as retaining
walls and underground pump room/water tank eic. the pressure exerted by surcharge
from stationary or moving load, shall be duly sccounted for,

Pre-stressing Force (PR)
I'he pre-stressing force should be as per |5- 1343,
Long welded Rail Force

Guidelines vide BS Report No. 119 "RDSO Guidelines lor eamying out Rail-Structure
Internction studies on Metro System (Version-2)" shall be followed. These guidelines
shall be read alongwith IRS Bridue Rules clause no. 2.8.2.4.3,

Sertlement

Mauximum and differential settlement shall not exceed, as provided in Table-1 of
15:1904,

Other Forces und Effects

As per clause 19,6 oI 15:456,
Design Load Combinations

Ultimute Lond Combinations

Each componem of the siructure shall be designed and checked for all possible
combinations of applied loads and forces. They shull resist effect ol the worst
combination. Following shall be considered:

Load combinations and factors as per Table 18 of 15:456 Tor Plain and Reinforced
Congrete Structures. i

Load combination and factors as per Table 7 of 15:1343 lor prestressed conerele
structures, !

Load combination as per Section 3 and fuciors as per Section 5 of 15:800 fur Steel
structures i

Loud combination as per clause 6.3 of 151893 (Part-1).

Where metro live loads are applicable, Load Combination (other than Seismic Lound) as
per IRS CBC-Reprinted September 2014 (Incorporating AUS | 1o 13).

Mote:

(i) Loud combinwion for construction load cuse shall be decided by Metro as pe
methoadalogy ol construetion,




(iii) For seismic design of structures. IRS Seismic Code-2020 (Incorperated up to ACS
L01) shall be referred.

2.5.2, Serviceability Load Combinations

The following luad combinations and load factors shall be used for design for
Serviceability limit state:

(1) Load combinations and factors as per Table 18 of 15:4356 for Plain and Reinforced
Conerete Structures,

(i) Load combination and factors as per Table 7 of 15: 1343 for prestressed Conerete
Structures. ;

(iii) Load combination as per Section 3 and factors as per Section 3 of 1S:800 for Steel
structures.

(ivi Load combinations as per IRS CBC where Metro live loads are applicable.

2.6, Deflection Criterian

The deflection limitations as per clause 23.2 of 15456 for Plain: and Reinforced Concrele
Structures and Clauge 20.3.1 of i5:1343-for Prestrossed concrete structures shall be
followed.

2.6.1  Lateral Sway

The Iateral sway at the top of buiiding due to wind loads should not exceed H/500, where
H iz the height of building.

2.7. Fatipue Check

Fatigue phenomenon needs to be analyzed only for those structural elements that are
subjected 1o repetition of significant stress variation (under traffic load). Fatigue checks
for

(i) RCC and PSC struciures -As per clause 13.4 of IRS CBC.
(i) Steel Structures-

(a) In case of Metro live londs. as per clause 3,6 of IRS Stecl Bridge Code shall govern.
Far fatigue verification detaled counting of cycles shall e dona,
(b) For other cases as per section |3 of 15:800.
*Damage equivalent factors (As per IRS Steel Bridge code).
2.8, Foundations

28.1. Typesol Foundation

Considering the nature ol ground. type of proposed structures, expected loads on
foundations, the Tollowing tvpe of foundstions are considered practical, General soil

conditions are deseribed in Annexure- 3,
-
a) Spread or pad foundation. TE 75

hy Rafl foundation,
¢) Pile foundation,

No matier the type of foundation to be adopted, the following pegfogmance criter

AN

L~
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shall be satisfied,

(i) Foundation shall not fail in shear.

(i) Foundation must not settle more than the setilements permilted as per Table-1 of
15:1904,

1H.2. Design of Pile
15 2911 shall be followed for design of pile. load capacity ele,

Pile Settlement

Methods of estimating the settlement ol deep loundation depends upon the type ol deep
foundation and the manner of transfer of loads rom the structure o the soil. Theoretical
estimation of settlement shall be done in accordance with 1S 8009 (part 1) by integrating
the vertical strain for the entire depth of soil and Rock Formation,

The settlement of each pile and/or pile group should be determined wnd it should be
demonstrated that such total and/or differential settlement can be twlernted by the
structure

183  Foundntions

15: 1904 shall be followed for design of fousdations in sail. The sufe bearing cupacity
for shallow foundations shall be caleulated in accordance with 15:6403, As per the soil
investigation report, it is revealed that the sub-soil strata from EGL. 10 1.0m - 2.50 m
depth consist of filled up strata and followed by silty Clay / sandy clay / silty sand upto
termination depth,

Computnation of Settlements of Foundations

The calculation for settlement of foundations shall be done as per:
i. 15:8009 Pari-1 for shallow foundations
i, 15:8009 Part-2 for deep foundations

19, Design of Water Retaining Structure
Iushould be desidned as per 15:3370.

3, List of Design Codes and Standards

The designs of station buildings shall be carried ou as per provisions of this Design
Specifications.  Reference shall be made 10 following codes Tor uny additions
information,

a. Order of preferences of codesshall be us follows: -

i 15
. IRS
iii. IRC
iv. BSor Euwro Code i
v. AASHTO

List of latest design codes and standards referred in this DBR are given in
Annexure - 4,

Exmuined and found {norder . \\\‘ PO "-\,:'

-
= i Lol 45 X
/]
Director/UT/Civil




ANNEXURE-1
(Briel Deseriptiun of the Praject)

The hrief deseription of project is as follows,

1. Sanetion letter: Copy/relerence of the appreval or sanctioned leter issued by Government of

India is enclosed a1 end of Annexure-1.

2. Project Title: Patna Meiro Rail Prejett which comprises of two corridors having elevated and

underground section:
a.  Corridor- 1: Danapur to Mithapur

b, Corridor-11: Patva Railway Stalion (o New ISBT
3. Corridor Length: Total elevaled corridor is of 13,91Km in Corridor-]l & Corridor-11

a. Corridor-1
b, Corridor-11

7A2 Km
6,49 Km

4, Total number of Statlons along with type of platform: Total 13 nos, of elevated station in
Corridor-1 & Corridor-11, s !
S.No. | Station Name __| Type of Platform

Corridor-l

| Danapur___
| Saguna More

2-Side Paltform

2-Side Paltform

RPS More
Patlipuira
Mithapur

2-Side Paltform

2-Side Paltfonm
 2-Side Paltform

Ramkrishna I’quar.
| Jaganpurn

2-Side Paltform

2-5ide Paltform

] -.tl::l. LY J.x"‘.riul—

5. Information and loeation of depots — Patliputra Bus Terminal Depot

6. Project Map:
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NG I TS0 /P=12006=-11F-V
Covernment of Tndia
Ministry of Housing and Urban At
Urhan Transport Division
LTV Desk)
31 1=14, Manan Bhissan, New Delhi
Dated the 27" February, 20019

To,

The Chicl Sceretary.
Ciovermment of Bihur,
Main Secretariat, Patna-800 015 Bilar

Subject: Patna Metro Rail Project.
S,

| am direeted 10 convey the approval of the Government of India (Gol) lor
implementation of the rail-based Mass Rupid Transit System (MR'1S) called the “Patna Metro
Ratl Prajeet” which comprises two corfidors ol a total lenpth of 31239 K viz (1) Danapur
Mithapur (1694 km) and (i) Paine Ralbway  Stalion o New IS (1445 K aloa
total completion cost ol Rs. 13,365.77 crores (Rupees thirteen thensmd three hundred sixty lve
crores und seventy seven lakhs only) with contribution of Gol o the torm of Fquity and
Subordinate Debt s per the details given in para 4 below and subject 1 the condibions as given

in para 8 below

2 Patng Metto Ruil Corporation Linted (PMRED ) shall function as a Special Purpose
Vehicle (SPV) for the implementation of the progect which shall be jointly and cqually vwned by
Government of India (Goly and Cewernment of Bibar (Gald) The project will be implemented
in 05 years from the date of approsal

3 Legal Framework: Lepal cover for the Pama Maro Ral Project diall be pnder the
Metro HIHNJ}*« (Comstrucnion ol Waorks) vt (978, the Meto Rabways (Operation &
Maintenance) At 2002 Metro Railways (A mendiment) Act 1008 and the Rarlways Act, 1989

as amended from fme o tne

4. Project Financing: The cost ol the projeet will be linaneed as per the funding paticrn

given helow

Funding Pattern - Patna Metro Rail Project

[ Amount (Rs,in |,
]

| 5.No, Souree ol Funil Lo Contribution
{ ritres)

| | Gol Lguiy t | #9112 : 12 60%

| 1 i

‘ 4 Gol Subordinate Debt for CGST (50%, ol 154 14

[ = ICentral  laxes) | ) : f

Examined snd Tonnd in ordes
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|3 [Govt. of Bihar Fquity 14102 15.66% |
|4 [Govtof Bihar Subordinate Debt for CGST 0% | Lo | 4,34%
of Central Tases) | '
I % 1 " |
5 Loan from Brlaterals moltibiteral aeencies S520.93 - 60 .00%,
|
Total cost exclnding Land, R&R an
' I Sife KT 9201.55 100,00 %
PP components
7 |PPP compenent TAFD tor Stations) 0616
B Total i 929791
i 9 Ciovt ol H.|h.'1‘r Hulﬂ:rg‘linnlo Dbt 1 ' & [HARGTE I‘
i Fand  weludimg R&ER cost
i Sobordinnie Db o Nf‘i‘w'l { H"l“l.- ol Stale l 5 AR 1‘
fases) 1w be bome by Ciove of Bilen
T L for Loan & Front End e to he bompe iy 7 E
by Gove ol Rilar . | Lo e l
12 [Total Completion Cost | 13365.77 |
5 Phe component-wise cost of Paina Metro Rail Progec) is given ot Annexure-1.
0 Institntionnl Arrangements  his Project o5 proposed fo be implemented by Pama

Metro Rinl Corporation Limited (PMEC] ), the existing Special Purpose Vehicle (SPV) of State
Government of Rihar (Gol3) which shall be converted into a 30:50 Joint Venture company of
Governmeni ol India (Gol) and Govermment of Bilur ol ie. cqual eqginty participation ol
Gol and Golb The joint ownership company will continue to be named as PMRCL. The
promoters. the Gol amd Goll, shall nominate five Ditectors each 1o the Board of Directors (Bol))
af the SPV totaling 10 sominee Disectors The cooflici Cliairman ol Boly will he among the
five nominee Directors om ol and the fielltime Managing Director (MD) with adequate
technteal expenience among the Nve normee Directors from GoB. will be appointed with the
pror writien permission ol Golo The Managing Divector shall pot be given any other/fadditional
assignment by Gol3 without the prior seitten permission of MolUAS Functional and other
Directors shall be appaointed by the SPV as per the regquirement.

i High Powered Committee: During inplementation ol the projeet. o High Powered
Committee under the chimrmnshig of e Chiel Sedietary o the Government of Bihar, with
othier concered Searetnnes as members will be constitnied o take expaditions decisions on
matters retating o land acguisition, shiline of witines and other structures in the project
alignment, rehabilitation of Troject Affected Persons, Mulfi modal Integration and such other
matters where the State Goversment bas to facihtate quck aetion including varions conditions of

sanetion of this project

Examined and fonnd in order

il

Director/UT/Chvil
RNSO, Lucknaw




Terms and Conditions of Sanction:

1.

i,

viil.

=

."‘

There wiil be no Hability on the part ot the Gosermmen ol Indiz af the ndership
does not materialize and/or the project does not inuke adequate profits/surplus
Central Laws, ic. the Metro Rajhways (Constiuction ol Waorks) Act, 19748, the
Metro Roilways (Operation & Maimtenaines) Act 2002 as amended through Mctro
Ruilways (Amendment) Act. 2009 and the Raiways Act, 1089 would be
applicable, Central Government’s decision: with regard W salety, standardization
and indigenization of rolling stock across-all metro systems would be applicable.
The project shall be implemented by a 300 30 joni owhed Special Purpuose
Vehicle (SPV) of Gol and Govt of Bihar :

Gol and Gevt, of Bil shall nominate five Ditectors cach o the Board of
Dircctors (Bol)), of SPV otaling 10 nominee Directors | he ex-allicio Chutrman
of BoD will be amongst the five nominee Directors from Gol and the Tull-time
Manuging Dircetor (M) with adequite wehnical expenvice  among the live
nomines  Directors from Gost of Hilar will be appuinted with the priv
permission of Gol. The Munaging Divector shatl not be given any other/udditona
assignment by Govt ol Bihar without the prior wrillen penmission ol MollUA
The Special Purpose Vehicle (5PV), which shall implement this project, shull
generally sdopt the guidehnes of - Department of Public  Eoterpnses.  the
Department of Eeonomis Affuirs and the Central Vigilance Commission as
necessary o strengthen the Corporate Governanee und shall be subject o the
Parliamentary serutiny,

The SPV shall be bound by such directions on question of policy, as the Central
Government may give inowriting lrom fime o time after giving duc opportunity to
the SPV 1o express its views before giving any direction.

The complete cost of lnnd acguisition cesettloment and rehabilitation (ineluding
cscalation) shall be met by the State Government Fhe State Government would
enstire that land acquisition does not hecome reason fur delay i implementation
of the projeet,

Procurement of Additional Rolling Stock: Govermment ol India will not shwe
any cost wowards procurement of additionad rolling stock i the second
<ubsequent years of operation, wr this would not bre et ol the projeet cosl

Cust Esenlution: GO s proposed landhng oy the Torm of cquity and subordumite
deht will be completely nng - fenced fo RS IBAO0SE vrore i lerms of Para (1)
(i) (¢) of Metro Ruil Potiey, 2017, which meludes grant and subordinate debt fo
central taxes (enstoms duty and CGS1T) This should be suitably incorpurated in
Memorandum  of -Association (Mod) and/or Sharcholder  Agreement Cost
esealation due 1o price esealation or exchange e varabion leading W increase in
the eost of the project st o Bevond the approved proguaet i limit, e husgon
of any e not pelered Lo PP il s auy other cost esvalation due I
chinge i oscope or  deliy beyonid  the  approved time vy e shall by
borne/met/arranged by the Stute Government [t should  be suitably
incorported in Mamorandum - of Association. (MoA) andior  Sharcholda

Apreement
= Exawiued nod found (g order

Director/UT/Civil
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X

XV,

xvi,

[he Government of India would not finance cash losses and capital expenditure
duving the opertional phase and its requirements would be financed by the SPV
and/ or the Siate Govt lrom its own resouees

Fases

q The State Governmient will etther exempt the SPY from its State/local
tases andd duties levies or reimburse the same. .

b, The State/doenl tases would nol Torm pant of the projeet cost o be shared
by the Government of India

¢ There will be no waiver of Central tases/dutics by the Government of
Indiz

Repayment of Loan: In ense of SPV not being able to repay the loan (as and
when it becomes due). the responsibility for the same shall be bome by the State
Government. and not by the Government of India,

The State Government is also advised to rework the DPR on realistic basis with
adequate deliberation on the issues, if iy, mised by various stakeholders before
poing ahend with implementation to ensure sustiinability of the projeet.
Dedicated Urban Transport Fund: The Staie Government should set up o
dedicated urban transport tund ar the state level as well as at the city fmetropolitan
area devel to create poal of esources tor replacensent ol assets and providing
operational subsidics, i sny, not only for this praject but other Urban Transport
projects as well

Multimodal Integration

4 Intepration of various modes of transport which  would act as
fecder/evincuntion system Lo the proposed metro for improved Ridership
inchuding adequate parking space for bicycles & cars and bus/taxifauto
stands gt the sations, improvement i eity bus service o introduce
modern 118 enabled buses. should be given ugh priority by the State
Crovernment,

b The State Government should provide multimoddl integration. including
subeurban railways (by invelving Ministry of Railways) to provide »
well-canneeted network in (he region.

¢ The Siate Government should ensure that the metro rail project provides
For first and last mile connectivity, nceessibility and approprinte security
eI nts

A 1he State Giovernment should provide common mobility card to provide
inteprated ticketing and seamless travel agross all modes and all operistors
in the city :

Price-Rased Measures to promote and facilitate Metro Rail Ridership: The
State Government should ensure price-hased measures o promote and facilitate
Metrn Rail Ridership. as part ol integrated  traffic rationalization plan and
Comprehensive Mohility Plan for the city with a view to ensure that the projected
Ridership is realized I

Land Use Densification: | and 1w dhensificmion as per the 100 vudelines
v the stations alsa nveds o be doe 0 increase the ridership mdd decrense
the overall revel demand

Examined and fanund in arder

Director/UT/Clvil
RNSO, Lucknow
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Periodic Fare Revision: A suitable arrungeiment. independent ol the SPV formed
10 implement the Metro Rail project, shall be provided for periadic fare revision
for the Metro Rail as well as other competing modes

Unified Metropolitan Transport Authority The State Goveminienl should set
up o Unified  Metropolitan - Tramsport Authority (UMTA), duly bached by
legaslation, 1o theilitate coordinated plemag and mplementation ol projects
related o urbun vansport and thers miegrated management
Traffic Information Management Control Centrer Lhe State Government
should set up o traffic information managemnent o ntrol center for etfective traftic
monitoring and enforcement as well as tor data genetation and data collection tor
future planning. ]

National Public Transport Helpline [he Stale Gosvernment should implement
National Public Uransport Helpline 1o provide informiation pepirding vatious
aspects of public rransport such as routes, al/departure ties ot planning,
ticketing ete. in the ity

Parking Policy: The Stale Goyernment should come ap with & putking policy
wherein parking fee represents the true value of the land occupied, which is used
1o make public transport more aitractive, banning o parking on artenal/ing
ronds; provision of multi-level parking centers i city centers with purk-and-nde
lucihity cle

Advertisement  Poliey:  The Stale Geseninent shogtled conne up with an
advertisement policy which taps advertisement feveiiie o public tmsport,
intermediate public transport, public utifitics and street furniture

Memorandum of Understanding: The State Government, the 5PV and the
Government of India shatl enter into o tnpartite Memorandum ol {nderstanding
regarding detailed tenms and conditions ol inplemenianon of the project i
accordance with sancton af e Uinon Cabinet, Gol share will not b elensed till
the mipartite Mol s signed

Metio stations should be destgned and canstructel with 1oilets i the pud s
I'he toilets should be part of the praject cost and meet the needs pequirements of
the Persons with Disabilities '
The State Government will endeavor w ceonomize on the cust al the project
through valne engineering, minimum land aequisition, adoption technologicad
tnmovation during project life cyele

Fxpenditure on O&M and debt sepacing Jonlid be e responsibihty of the
SV Lo case the 5PV s i reapect of s, th Fasbihives will be borne by the
State Government i tenms of P (D) Gy (d) of Metro Rail Pohiey A7

fhe SPY will explone the possihlity of prmnzing land eost aler oblaining NOU
for the government land from the Government Departments QU fand should be
in possession of the SPY belore start ol the work. 10 may also be ensured that
Jand aequisition of private land i completed at the emhest and does not deluy the
Project in any way

Che SPV will expline the possibility of PP o other areas ol . iy e related Lo
thie metio project i ieniis ol Pa iy o Netro Taal Bolies, 2007

The external funding will be o bick tr Bagk s as il e Statubad

artangement of Departinent ol Foonuin s




wexi. Inview of averarching fiscal consohdation path. State Government should ensure
flow of realisable VOE in the SPY account in ferms of Para (1M (vii) (b) ol Metro
Rl Policy, 20017 lor meeting O&M. eseatation, debt servicing cle ol the project
; i o manner that wilt reduee burden o the State excheqgquer
Axxil Uhe State Government of har should enable e SV Lo raise cheaper long lenm
debt in the domestic market by diowing 1110 jusnie corperate debt bond i terms
of Para (D) (31) of Metio Rail Poliey, 201 7

9. Ihis issues with the concurrence of Integrated Finance Division of this Ministry vide their
ote in e-file Moo 3122361 dated N February, 2010 and with the approval of Secretaryl HIUIA)

vide ahove eooffice numbier dated 2™ ek, TG

Yours taithiully,
“ A l)l? \f-"ﬂf{ )
(.('m-’hir Singhl ‘
Finder Secretary 1o the Government ol India
fel: 011-23062285
Copy to:
1 Principal Secretary. Uiban Development & Housing Department, Government of Bihar.
14t Floor, Vikosh Bhawan, lew seere arial, Patna-80001 5, Bihar.

2 Resident  Commissiondt. Governmeni. of - Bilor, Bihir Bhawan,  Kautlya  Marg,
Channkyapuri. New Delhi 11002

Copy forwarded for information to:

I, Principal Seeretary to Prime Minieter. Prime Minister's Office, South Block. New Delhi-
110601

5 Chiel Executive Oftieer, NTET Aayog. Yojamd Bhavin, New [rethi- 110001
1 Seeretary, Mimstey of Home Affairs, North Plock, Mew Delhi-110001
4, Seerctary, Department ol Foxpenditiure. Ministry of Finance, North Blogk, New Delhi-

110001,

5 secretary. Departient of Feonomic Affais, Minisiry of Finanee, North Rlock New
Prethi=1 006G

n o Secrelary. Depadment of Revenue. Uinistin of Finance, North Block. New Delht-
FHoui /

7 Chairman. Raibway Bosird, Rail Bhassan, wew el -1 ranng

8 Seerctary, Minsty of Fpvironment. Forestn & ¢ fnate Chonge,  Indita Paryavarn
Bhavan, Jor Bagh, New Delhi-110003. ‘

0 Seeretary, Minisiry of Road {ranspor & Highwass, sarivahun Bhovan, Sansad Marg.
Sew Delln -1 10001

10 Secralary. Mimstry o Statsie el Propmannt lmplv mentation. Sardan Matel 3havan,

Sansid Mare, N T 1= 1 1000
Examined and fonnd inorder ftase bok8 f%
q i 31k -, A= e S
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T Direcior (Cabinet), Cabinet Seeretunat, Rashuapat Bhivan. New Delhn with reference o
their communication No. $/CM2009 (i) dated [8th I ehruary, 2019

Copy alse lo:

. P8 1o Minister of State (Independent Charge) for Housing & Ulrban Allairs

2. Scerctary (HUA), MallUA

3. Additional Scoretury (W & H), MoFILIA

4. Joint Secretary & Thioncinl Adviser, Mollla

S OSDAUT) & cx-otticio Joml Seeretary, ModA ‘

6 Director (MRTS-1/Dieetor (MR S=HYDuecton (U180 1 1), MoHUA.
7. Chiel Controller of Accounts, MoHUA, Nirman Bhavan, New Delhi

8. PAC (Sectt), MOHUA, Nirman Bhavan, New Delh

Y. Under Seeretory (D-11), Integrated Finance I!i\'hlun Molllia

10. Budget Scetiomn, Mol 1A

' Sanction Folder
i

bl

lM-bu Singh)
Under Secretury o the Government of India
Fel; 011-23062285

Exawined nud found in order

Director/UT/Civil
RDSO, Luckuow




PLNoL =100 /P17 2006- LTV
Government of bndia
Ministry of Howsing and Urban Affairs
Urhan Transport Division
(LT-V Desk)

Annesure-1

Component-wise cost of Putna Metro Rail Project’s Corridors from Danapur 1o Mithapur
(16.94 km) and from Paina alway Station o New ISBT (14, 15 k).

(AII amount w in s n.romz

I G
No Ttem Corridor-1 Corridor-2 [Total
A lgnmen and Formation e T ";‘I- TaRg | 2113.04
Saton Buildings incl. Civtl works, EM works,
2 BCS. TVS. il eacalators & Architectiral 16117 84 §50.43) 2467.32
Finishes efc i
I Depot ineluding eivil, FM. M aclinery & pl:nuu.; (68 110 V78
\\ i seneral works & OCC Building } L N
| 4 l Wan Tor munn line, depot and depot connectivity | | ‘»h,"}?ll 118,68 255.6
l Hrmetion & power supply (o nen T andl dL‘[mlJ _"fv?jﬂ‘i 9764 46522

incl, O, ASS. GIS ele

6 [Signaling w sand Telecom ele © I 4 |ﬂ%_ﬁl 15757 33192
7 [Environmental Cost 2.63 2. fl"' 5.05
= _Ml"-l‘..."l_ll_nl.!lll‘v Utl'lllhw road sworks, “l"ln)‘ﬂll,)hl{_a Tl U T o el 1
l Survevs, Geateehnical  Tove stipntion. Bardcading.
8 free  Cutting oand replanting. other civil 164 673 18837
! wirk s such s sipRape's i-n\.'il‘ul‘ln‘u:nl:illl
.|m11u|lml ated truf e managemen 5 e,
9 Capital Expenditure on Security inciudine ¢ ivil andf A -M‘* -I_«N‘ 498
1:M wonks |
!- 10 Stafl (Jumuﬂuuimlmpuwl l'l.'d'lr'r:-_{l works %) '?'_l_(zl it ﬂ._ 276}
Capital Fxpenditure on Intel madal mlx.u.mml‘ 16 10 7
ineluding [ootpath for pedesinams | '
2 Rnﬂnn- Stoch (RS) AR 33 R16
i lhn.ll Cost at Dee-20018 prce hu.l. (Ivehiding ‘ l‘
|13 {Land, e, P, Ibc,  General Charpes, 1331.06 2697.34, 7029.00]
! Contingeneies, Central & State Fases and) f _ N {
4 (General Charges including Designchurges @ 3% ‘ Y1658 134,87, 35145
| 13 [Contingencies @@ 7 ' ‘-'T“lj-‘i:“i R”“'ﬁw '””'R?

Examined and found inorder

DirectorUT/Civil
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Jotal Cost at Dee-2018 price levels incl. General)

l{10 Charges und  Conlingencies (Exeluding Land, 4(:'.’H.l‘!i
R&R, PPP,IDC, Central & Stare 1 AAes)
; © [Total Cost Dec- 2018 price level including
| 5 rhmwrul Charges, (Exeluding | nd 154804
i R&R, PPP,IDC, Contingencies, Central
} W State T anes) ‘ e I |
:l '8 Fscalution at 5 % poon all items except | 500. _“r
| contingencies |
, i 'Fn?:-;r('_usli_lwlm-hng General Charges, | ']
| 19 Contingeneies, Escalation, tescluding Land, 5178 1II:
; R&H, PPPIDC, Centeal & Ste Iu\m) |
‘ ."Q i( “entral Taxes inc l'u-.!m' ||_|-u CusloNm- Iun SR E m'
3 IEscalation at 5 % poaon Central Taxes Ilu.,tl.hillu' 1% U“‘
basic customs duty : '
T }[‘utalcf(rnn‘nl 'I.m.'. imlud_mg_m_mn!m_mu ! ;1‘53,45;‘!
Total Cost invludin;, General C harpes,
23 Contingencies, Escalation, Central Tases | 5()71."0;
I{Mﬂmling Land, R&R, PP IDC, Stne Fayes) ﬁ
] 24 [State Tunes ! 137,31
I 25 fauﬂ.ﬁ;n at s % P on Siate Taxes 1930
26 i‘t;l;!_t"rf'i?:n:u laus__i;wludmg uculnuuu 396.61
27 jland Cost 97 78
| 28 [Costaf R-.Imbuhmm-n & Ih-,mlunun (R&R) | ,.‘H
29 Iut.ll nl'! ﬂml anl RA. R Costs | 2233, hl;
;U- ppp component (AFC installation: ) ineluding: T
_ _L..nl al and State Taxes, esailution e i
1 Interest dumm Construction (DU e lisding | 1277
I ront E nd Fee b .j
| &2 [Total Completion  Cost §303.15

Exsmined snd Tonud in veder

1

Director/UT/Civil
RDS0, Lucknow

Uil Seercetry W he

{ H!mlnr Singh

Gavernment of India
ek (03 <3

2013 H! 759132
[ |
283221 738045
|
|
L3I 81085
NZ?J:&'T' 5403, l‘}"
2 11906
W2y 79 n!
304.92 793’.3_ﬂf
132039 U20].55
1132 58151
266G 6397
24880/ 64548
L6270 33405
5320 1115
16804 340166
IR I T
195 zn_u'
S002.62! 1336577
fardir S
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ANNEXURE-2

Geameiric Design Parameters

Geometrie Design Parameters used for this project me as below:

| Track Gauge : Standard Gouge (1435mm)
2, Maximum Permissible Gradient 1 in 1200 (Maximum)

3, Maximum Design Speed 1 90 Kmph

4. Design Axle Lond 16T

5. Radius of Horizantal Curve  1000m (Minimum)

. Radius of Vertical Curva SN

Note: All the above paramefers are as per the SOD of Patna Mctro,

Examined and fonnd in order

4

Director/UT/Civil
RDS0, Lucknow
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ANNEXURE-3

As per the suil investigation repon, it is revealed that the sub-soil strata from EGL to 1.0m -
4.50 m depth consist of [illed up stratn and followed by silty Clay / sandy cluy / silty sand of
different classifications upto termination depth. which is varying lrom place to place,

Examined sud found in virder

i)

Director/UT/Civil
RD50, Lucknow




ANNEXTIRE-4
List of Tatest design codes and standuords referred in this DBR are ns below:

15456 (RealTirmed 2021, upts amendments no, 06}

I5:1343 (ReafTirned 2022, upto amendmen:s no, 07)

I5:800 (Realfirmed 2017, upto smendmenis no, 02)

IS 1893 Part -1 (Reallirmed 200 I upio amendments no. 02)

1514923 (RealMirmed 2023, upto amendments no. 03)

0. 1522062 (ReafTinmed 2021, upto amendments no. 01)

T. 150 1161 (Reaflirmed 2024, upto amendments no. 01)

8. 15: 11384: 2022

9. 18: 3935 (Renffirmed 2022)

10.15: 1786 (Realtirmed 2023, upto amendments no. 04)

[1. 15: 13920 (Reaffirmed 2021, upto amendments no. 032)

12, 18- 4326 (RealTirmed 201 83

13. 15 875 Parl-1: 2015 (Reuffirmed 2620, upto amendments no, 02)

1415 BT, Part-5: 1987 (Reaffirmed 2023, upta amendmients na, 01)

15, 15: 1904: 202

16, 15: 291 1: Part | (Reaffinmed 2020, Sec-1,2,384)

17.18: 2910 Purt 2 {ReafTirmed 2021)

18, 15: 291 1: Part 3 (Realfirmed 2021)

19.15: 291 1: Part 4 (Reaffirmed 2018)

20. 15: 8009 Part 1: 1976 (Renffirmed 2023, upto amendments no, 03)

21 15: 8009: Part 2: 1980 (Reaffirmed 2020, upto amendments po. 01)

22. 152 3370: Part 1: 202 1{Upto amendments no. 01)

23, 15: 3370: Part 2: 202 1{Upto amendmenis no. 01)

24, 18: 3370: Part 3: 2021 3

25, 18: 3370; Part 4: 1967 (Reaffirmed 2018, upto amendments no. 02)

26. 15: 3370 Part 4: Sec 1: 2021(Upto smendments no. 01)

27. 18: 3370; Part 4: Sec 2: 202 H{Upto smendments no, 01)

28. 18: 3370: Part 4: Sec 3: {Upto amendments ne.-01)

29, IRS Conerete Bridye Code - Reprint September 2014 {Incarporating A&C 1 1o 13 & upto
ACS 11.dt 19.07.2024)

30. IRS Bridge Rules  Reprimt 2014 (Incarporating A&C upto 53)

31, IRS Seismic Code 2020 (Incorporated upto ACS 02)

32.IRS Bridge Sub, Structure and Foundation 2013 tIncorporating A&C upto 11,
dr.25.04.2024)

33, IRS: Steel Bridge Code 2017 (Incorporating A& upio 24)

34.IR5 Bl (Fabrication Code) 2008 (Incorporating A&C upto 12)

35, RD5SO Guidelines for carrving: ou Rail Structure Interaction studies on Metro Sysiem
(Version-2) 2

A6, IRC:6 201 7(Upto amendm:znts no. 08)

e el ) —

IMiese codes with latest revisions ineluding all addendums/notifications and correction slips
only shail be used,

B, | Examined and fonnd In order

Director/UT/Civil
RDSO, Lucknow




