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he Construction of Proposed Elevated Corridors

sed Elevated Corridors
Tentetive Nos. of Lanes
Length

o Central Silk Board Fiyover | 10.60 Km 6
slary)
ram to Gorguntepalya (i.e,| 19.70 Km 6
Bangalore — Pune Road)
SH-17, From Varthur Kodi 27.70 Km 6
South Corridor & East - 9.20 Km 4
Nest Corridor-1 & East - 2.30 Km 4
Isoor.
or from Kalyan Nagar 5.70 Km 4
Church Road and Wheelers

Total 75 km
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Consultancy Services for
“Pre ‘easibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"
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Consultancy Services for
‘Preparation of Heasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru”

End Point of the corridor

AZ=COM Deloitte. &P swppors

Consultancy Services for
“Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"

East - West Corridor — 2
Varthur to Jnanabbarathi 27.7Km
S g 4
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Consultancy Services for
‘Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"

A=COM Deloitte. Irfra@support

Consultancy Services for
“Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru”

Richmiond Road
Flyover Section

A=COM Deloitte. Ifre®support
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Consultancy Services for
Preparatio easibility Report for the Construction of Proposed Elevated Corridors

within Bengaluru Metropolitan Region, Bengaluru"

Connecting Corridor -3
‘Wheeler Road to ORR 5.7Km

B

e B B

End Point at

\ ©
Kulyua Nogar; ORR O@i@wy'

i

Consultancy Services for
“Preparatid easibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"
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Consultancy Services for
‘Preparation of Heasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"

A=COM Deloitte. Infra® support

Consultancy Services for
“Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"”

A=COM Deloitte. Infra?support

A8-13

2/25/2016

14



[

.

A8-14

oposed Elevated Corridors
ngaluru"

orovide unhindered travel
uce ftravel time & VOC,
omic growth

nt is to assist KRDCL in
g mechanisms, identify

gering Design that will
ct from ftraffic, technical,
3 leading to preparation of
and project procurement

oposed Elevateg
ngaluru”

technical, economic, social,
:lopment of elevated highway

if any, prepared in order to
opment
ays or provisioning thereof,

of the Project as per relevant
:ernational design standards if

ict,
2 existing facilities

2/25/2016

15



Consultancy Services for
‘Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"
* Detailed Tasks

* Environmental and social impact assessment

¢ Consultation with Public, Stake Holders and relevant government departments at
different stages of assignment

* Detailed Reconnaissance, Identification of congested locations and mitigation of the
problem with techno-economic consideration

* Traffic studies including traffic surveys and Axle load survey and demand forecasting
for next thirty years;

* Inventory and condition surveys for existing roads along the project corridors.

* Inventory & Condition surveys for bridges, CD structures & drainage provisions;

* Detailed topographic surveys using Total Stations and GPS;

* Pavement investigations;

* Sub-grade characteristics and strength: investigation of required sub-grade and sub-soil
characteristics and strength for road design and sub soil investigation;

* Identification of sources of construction materials;

Design of complete drainage system and disposal point for storm water

A\:COM \=COM Deloitte. & support

Consultancy Services for
“Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru”
* Detailed Tasks

* Preliminary design of Elevated Road, Preliminary design of Elevated Road Structure
including preparation of GAD & CD structures including repair and rehabilitation of
existing structures to be retained.

» ldentification of the type and the design of interchanges;

» Value analysis / value engineering and project costing

* Economic and financial analyses

* Preparation of contract packaging and implementation schedule

» financial viability of project

* Procurement option analysis and recommendations for the project

» Financing study with detailed options of financing.

* Preparation of Detailed Feasibility Report, Preliminary Engineering Design, Rate
analysis and Preliminary cost estimate as per current applicable PWD SoR

» Design of toll plaza {if any) and identification of their numbers and location

» Study for alternative revenue generation if tolling option is not feasible.
Tie-in of on-going/sanctioned works of State Highways/other agencies.

A:COM \=COM Deloitte. Infre®support
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Consultancy Services for
Lo
within Bengaluru Metropolitan Region, Bengaluru"

reparation of Keasibility Report for the Construction of Proposed Elevatec

Consul
‘Preparation of ibility
within g 1

* Stagel:

AECOM DEIOitte 2 Infraﬁfsuppo”

* Project Preparation Activities
» Envisaged Total Duration of the Assignment

» Stages of Submission

Strip Plan and Clearances
Land Acquisition Report

Documents and Drawings

6 Months

Inception Report (IR) & Quality Assurance Plan (QAP)
* Stage 2 : Preliminary Traffic cum Alignment Report
Stage 3 : Draft Feasibility cum Preliminary Design Report

* Stage 4 : Final Feasibility cum Preliminary Design Report
Final Feasibility Study, Detailed Engineering Design,

easibility Report for the Construction of Proposed Elevated

Bengaluru Metropolitan Region, Bengaluru

ancy Services for
i Corridors

+ Reports & Documents to be submitted by Consultant

Stage Description Period Date
1 Inception Report & Quality Assurance Plan 1 Month Mar’16
2 Initial Financial Analysis & Policy interventions report 2 Months April'l6
Traffic cum Alignment Report 2 Months April'l6
3, Draft Financing study and Viability Report 3 Months May’16
Various Survey and Investigation completion Report 3 Months May’16
Draft Feasibility cum Preliminary Design Report 4 Months June’'l6
4. Utility relocation Plan and Land acquisition Plan 4 Months June’l6
Financial Feasibility Report with Value-for-money Report | 5 Months July’16
& Draft Procurement Options Report
Environmental and Social reports and clearances as 6 Months August’16
outlined in Report.
Final Feasibility cum Preliminary Design Report 6 Months August’16

A=COM Deloitte. rfra® support
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Date Evaluation
Period
May’16 3 Months
ractors August’16 3 Months
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Consultancy Services for
‘Preparation of Heasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru”
§_ BOX
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2

=

Twin Pier Situation

AZCOM Deloitte. Infr a8 Support

Consultancy Services for
“Preparation of Feasibility Report for the Construction of Proposed Elevate
within Bengaluru Metropolitan Region, Bengaluru"

Design Standards to be Followed in the Design / Checking

I
* ASHTO-LRFD Bridge Design Specifications (Latest Edition)

* AASHTO-Guide Specifications for Design and Construction of Segmental Concrete Bridges
(1999)

+ [IRC:6-2014, Standard Specifications and Code of Practices of Road Bridges, Section-Ii,
Loads and Stresses

* [RC:112-2011, Code of Practice of Concrete Road Bridges

* [RC:SP:65-2005, Design and Construction of Segmental Bridges

* IRC:SP:66-2005, Design of Continuous Bridge

* IRC:SP:67-2005, External and Unbonded Prestressing Tendons in Bridge Structures

* Recommendations for Stay Cable Design, Testing and Installation, (PTI), Phoenix, Arizona,
2001

* FIB Bulletin 30, “Acceptance of Stay Cable Systems using Prestressing Steels”, Lausanne,
2005.

* ASTM 882M, “Standard Specifications for Epoxy-Coated Seven Wire Prestressing Steel
Strands”, 2002

A=COM Deloitte. Infra™ support
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Consultancy Services for
Preparation of Heasibhility Report for

within Bengaluru M

Development of preferred mode of implementation

he Construction of Proposed Elevated Corridors

ive PPP opti Par for Eval of PPP
options
Optioni: BOT Option 1: BOT - Toll e S A —
g ind risk with co- With commercisi development L Market acceptance
i SERTISESS——— | Covernment acceptance
Selection £ight t5 fogomslonsirs | Regulatory compliance
of Suitable

Option 3: Shadow Toll
PPP

Option 3: BOT - Annuity with Upfront
mand risk with Gow

Interest of stakeholders

Contribution by Government

[ Project objective
Optiofn 4: —... ? other options will be : e
expiored

Option

" Value for Money 7 _ 1

Value for Money Analysis — lliustration :

SELECTION OF SINTABLE PPP. OPTION FOR

Public Sacter PPPOPTIONS

A=COM Deloitte. rfre®support

Consultancy Services for
‘Preparation of Feasibility Report for the Construction of Proposed Elevate

d Corridors
within Bengaluru Metropolitan Region, Bengaluru"

DISCUSSION ON STRUCTURES

STRUCTURE TYPES TO BE PROPOSED
FOR ELEVATED CORRIDORS

A=COM Deloitte. Irfre® support
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Consultancy Services for
‘Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"

SPAN RANGES

PRECAST SEGMENTAL
B Span By Span 30m to 60m
B Balanced Cantilever 50m to 150m
B Incremental Launching 30m to 100m

CAST-IN-PLACE SEGMENTAL

® On Falsework 30m to 100m

B Balanced Cantilever 60m to 180m
EXTRADOSED 90m to 200m
CABLE STAYED 200m to 600m
SUSPENSION BRIDGE - 500m to 1000m

A=COM Deloitte. e support

Consultancy Services for
‘Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"

PRECAST SEGMENTAL SPAN-BY-SPAN CONSTRUCTION BY
UNDERSLUNG GANTRY

s.j \

A=COM Deloitte. e suppors

A8-26
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Consultancy Services for
‘Preparation of Feasi Report for the Construction of Proposed Elevated Corridors
wit ngaluru Metropolitan Region, Bengalurn”

ERECTION SEGMENTS BY OVER HEAD GANTRY

ég.;M__Dj_d_o b Infm@!_suppoﬁ

“Preparatio " Feasil eport for the Construction of Proposed Elevated Corridors
wit bngaluru Metropolitan Region, Bengaluru®
ERECTION C EGMENTS BY BALANCED CANTILEVER
TCHNIQUE NG LIFTING FRAME (BEAM & WINCH)

% 1}

!‘ECOM Dm 3 Infraa’suppor-r

28

A8-27



Consultancy Services for
‘Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"
PRECAST SEGMENTAL BALANCED CANTILEVER

relense pantty fof 1 I = MAV IMPIOsE takimam
lounchime |0 - - LS. efleet of all on éahtilover -

Hilfussitze

Consultancy Services for
“Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"

GEOMETRICAL DETAILS AND SPAN CONFIGURATION

a)localcell x.y. z
w.r.t. bulkhead
New-cast segment
b)local transformed
MalcHcasy to match-castlocal
New-cast

¢) match-cast-local

transformied to global
g :,/ gives as-cast
Match-castsegment £ and erected

k geometry

AZCOM Deloitte. ra@ support
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Consultancy Services for
‘Preparation of Heasibility Report for the Construction of Proposed Elé
within Bengaluru Metropolitan Region, Bengaluru™

SUPERSTRUCTURE OPTIONS FOR MAINLINE STRUC
Single Cell Trapezoidal Box Girder with long cantilever slab, 45%i
and steel pipe

Steel Pipe |

9.0 &

AM_DEIOitte. Infra® support
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‘Preparation of Feasibility Report for the Construction of Proposed Elé
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Consultancy Services for
Preparation of Heasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru"

Single Cell Trapezoidal Box Girder with long cantilever slab & Transverse Rib

Single Cell Trapexoidal Box Girder with long cantilever slab, and Braces

IBcfx Girder Segment with Fish Bellied Soffit

e

LONGITUDINAL PRESTRESS CABLE

AZCOM D

Consultancy Services for
‘Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru”

Present Trends — Core Segment ¢ External Strut + Rib ¢ Precast Panel
(Greater Use of Combined Steel and Concrete to Reduce the Weight)

A8-30

2/25/2016
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Consultancy Services for

‘Preparation of Keasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru”

resent Trends — Core Segment e External Strut + Rib e Precast Panel
(Greater Use of Combined Steel and Concrete to Reduce the Weight)

Diagonad S5l
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e. Infra'#
Tk e

AZCOM Deloitt

Consultancy Services for
“Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Mg

_ : Carriageway consists of a triple cell
e = box girder, with cantilever wing

; 2 slabs attached to both sides of the
Box Core Segment

eloitte. Infraﬂ?Suppor“r

A=coM

A8-31

2/25/2016

32



Consultancy Services for
Corridors

Recently Inaugurated
New Delhi “Development of
Elevated Corridor between

Vikaspuri to Mukarba Chowk”

A=COM Deloitte. Zrir=®support

Consultancy Services for
‘Preparation of Feasibility Report for the Construction of Proposed Elevated Corridors
within Bengaluru Metropolitan Region, Bengaluru”

i, |
A=COM Deloitte. Irira™support
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Bow String Arch Type (Span 5

= Open spandrel Arch Type (Span

A=COM Deloitte. Infra® support

Consultancy Servid
Preparation of Feasibility Report for the Construy
within Bengaluru Mefropolitan
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190m Open
Spandrel Steel Arch
(Designed by
AECOM)

A=COM Deloitte. Irfre sueperr
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