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SALIENT FEATURES

Name of Project : Construction of Elevated Rotary Flyover at IOC Junction and
construction of additional 2 lane ROB at Byyappanahalli Railway
Level Crossing.

Budget Head . Budget Allocation in the year 2023-24 Para 219,
Government Order No: UDD 293 MNY 2021(E), Bengaluru
Dated: 06-02-2024.

Assembly Constituency : Sarvajna Nagar & C.V. Raman Nagara.
DPR Tender No. & Date : EE/RI/EAST/TEND/05/2020-21 dated 04.02.2021.
Authority : The Superintending Engineer,

Bengaluru Smart infrastructure Limited,
No. 108, 1% Floor,

Annexe-2 Building, N.R. Square,
Bengaluru — 560001.

e-mail: sebsmile@gmail.com.

Consultant : NEZ Infratech Private Limited.
No.1, 2" Floor, P. Veerappa Arcade, Ittamadu Main Road,
Arehalli, Subramanyapura Post, Bengaluru — 560061
Ph: 080 43008989.

e-mail : nezsvy@gmail.com,

Total Project Cost : Rs. 380.00 Crores including all provisions & taxes.
Amount Put to Tender : Rs. 30406.02 Lakhs (Excluding GST)
Provisions (GST, DPR, PMC, : Rs. 7,593.98 Lakhs

Utility shifting and Railway
supervision charges)

Type of Tender : Turn key lump sum fixed price no variation contract based
on tenderer’s own design (KW-4 & 5 and KTPP 1999 and
subsequent amended rules.

Project Duration (construction) : 24 Months
Area Weightage : 10% is adopted as per Schedule of Rates PWD 2023-24 within
BBMP limit.
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Land required for the project (Sgm): 1. Private Property (TDR) 8636.28 sqgm

2. Railway Property 15306.65 sqm
3. BBMP Property 84.33 sqm
4. Government Isolation Hospital 3872.77 sqm
5. Defence Property required 4804.78 sqm
TOTAL 32704.81 Sgm

- Major portion of land required for construction of Elevated Rotary
approximately 15306.65 Sqmt are already agreed to handover to
BBMP by Indian Railways since they are the main beneficiaries of

this project.

Buildings to be Dismantled Sheet Buildings - 26 Nos
RCC Buildings - 36 Nos
G+1 Buildings - 14 Nos
G+2 Buildings - 10 Nos

1.
(Residential / Commercial/Temple/ 2.
3.
4,
5. G+3 Buildings - 01 Nos
6.
7.
8.

Church & other Structures)

G+5 Buildings - 01 No

Temple - 03 No

Church - 01 No
Total - 92 Nos

: Clarified Water Tank 1No

: Clarifier Tank 1No
: MBBR Tank No. 2 1No
: Equalization Tank 1No

Existing structures

(Banaswadi Flyover) : 1. Proposed for dismantling of existing 2 lane Banaswadi
flyover connecting Maruthi Sevanagar to Banaswadi,
Maruthi Sevanagar to Kammanahalli and Banaswadi to
Baiyyappanahalli.

2. Additional 2 lane ROB is proposed for construction along
existing ROB.

Project Proposal : Elevated Rotary connecting all 4 major approaches near 10C
Junction and at grade road and Junction improvements.



Major Land Marks

Revenue Villages

Hobali

Taluk

District

Assembly Constituency
Parliamentary Constituency
Name of BBMP Zone

Name of BBMP Ward& No

Police station Jurisdiction (L&O)

: The Major land mark adjoining to the project site are as

Follows.

1.Sir M. Visvesvaraya Terminal at Baiyyappanahalli Railway
Station

. Mukundha Theatre

. Kammanhalli Main Road

. Banaswadi Main Road

. Defence Property (MEG Centre & ADMC Officers Mess)
. Swami Vivekananda Road metro station

. Old Madras Road

. Orion East Mall

. ITC Infotech India Ltd & ITC Limited - Foods division

(Green centre).

© 00 N O O A W DN

: 1. Doddanakunte

2. Lingarajapura

3.Byataguttepalya

4. Banasawadi

5.Baiyyappanahalli Munavrthi Kaval
6. Baiyyappanahalli

7. Binnamangala

: Kasaba (Bengaluru North) & K.R Puram
: Bengaluru North & Bengaluru East

: Bengaluru Urban District

: Sarvajna Nagar & C.V. Raman Nagar

: Bengaluru Central

. East Zone

: 59 - Maruthi Sevanagar

28 - Kammanahalli

50 - Benniganahalli

: Banaswadi Police Station



Police station Jurisdiction (Traffic) : Banaswadi Traffic Police Station

Emergency Services (Fire & safety): Banaswadi

Bangalore Electricity Supply
Company Ltd (BESCOM)
Division

Bangalore Electricity Supply

Company Ltd. (BESCOM)
Sub Division

Bangalore Water Supply and
Sewerage Board (BWSSB)
Division

Bangalore Water Supply and

Sewerage Board (BWSSB)
Sub Division

Barath Sanchar Nigam Limited

Revenue Officer, BBMP
Asst. Revenue Officer, BBMP

KRIDE (Railways)

Type of Soil

Climate

Seismic Zone

Existing Petrol Bunk
Existing Bus Shelter

Reference of
Schedule of Rates (SOR)

: Shivaji Nagar Division

: E5 Sub Division

: Banaswadi Division & Pulikeshi Nagar Division

: AEE 23 Sub Division & AE C-3

: Lazar Road, Balaji Layout, Cooke Town, Bengaluru 560005,
Karnataka, Ph: 080 2848 4220,
(BSNL)Telephone Exchange

. Sarvajna Nagar Division & C.V.Raman Nagar Division

: Maruthi Seva Nagar Sub Division & C.V.Raman Nagar
SubDivision

: Samparka Soudha
1% Floor, Opposite Orion Mall,
Dr. Rajkumar Road,
Rajajinagara 1% Block, Bengaluru-560010.
Ph: +91 6364890813 / 6364890825.

: Sandy Clay

: Temperature - 28° to 32°
Humidity - 60 %
Wind Speed - 19 Kmph
Rain Fall - 970mm

. Zone Il (Least Active Zone)

: 1 No — Indian Oil Petrol Bunk
1 No

: 1. PWD Common Schedule of Rates V-1 to V-6- 2023-2024
2. Railways Schedule of Rates 2019-20.
3. NH SR 2019-20



Design Parameters

Design considerations

Lead Location

Features of Proposed Rotary

Type of structure proposed

Lane configuration inside Rotary
Rotary Capacity

Design Speed

Width of Rotary

Rail Level to Formation Level
Lane Width

Size of Crash Barrier
Weaving length

Vertical Clearance from

Rail Level

Horizontal clearance from
Railway Boundary

Inner Dia of Rotary

Outer Dia of Rotary
Circumference Length of Rotary

Foundation (Rotary)
Open / Pile Foundation
Dia of Pile

Pile Group / No

Depth of Pile

Size of Pile Cap

: Design speed - 30 to 40 kmph
Design traffic - 10 msa
Design life - 50 years
Design CBR -10 %

: Hennur Bande Quarry (Kannur Village), Total Distance

from centre of Project road to Hennur Bande is 15.0 Km.

: Elevated Rotary with Steel Box Girder
- 4 Lane uni directional

: 5000 PCU / hour

: 30.0 Kmph

. 15.0 Mtr
:10.00 m

:3.5m X4
0.5 X 1.0 Mtr

:54.0 Mtr

. 7.20 to 7.80 Mtr
: 3.0 Mtr

: 65.0 Mtr

: 95.0 Mtr

: 255.00 Mtr (at centre of rotary)
: Open / Pile Foundation

:9m X 8mto 7.5m X 5.5m
: 1000 mm

: 6 Piles / Group

:14m to 23m

:7.5m X 5.5m



Rotary sub structure Piers : 04 Nos

Circular Piers Dia :3.5m
Span between Piers : 1 X 48.0 mtr

1 X 56.0 mtr

1 X 68.50 mtr

1 X 81.31 mtr
Type of Super Structure : Steel Box Girder
Type of Steel Box Girder : Trapezoidal shape open at Top
No of Steel Girder / Span : 3 Nos
No of Approaches : 4 Nos
Gradient :1:20
Type of Structure - PSC | Girder

Length of Approaches From Rotary towards

» Four lane Up/Down ramp approach to Rotary from Banasawadi road

Number of Lane : 4 lanes divided bi- directional
Total Width of approaches :17.0m

Minimum Carriageway Width 12X 7.5m

Median :1.0m

RCC Crash barrier :2x0.5m

Maximum Vertical Gradient :5% (1 in 20)

Length of Approaches :205.0 m

Length of Viaduct Span 4 x 30.00m

Length of End spans - 1x20.0m

Length of Solid Ramp 165.0m



» Two lane Up ramp approach to Rotary from Banasawadi road

Number of Lane

Total Width of approaches
Minimum Carriageway Width
RCC Crash barrier

Maximum Vertical Gradient
Length of Approaches

Length of Viaduct Span
Length of End spans

Length of Solid Ramp

: 2 lanes uni- directional
:8.5m

:1X7.5m

:2x0.5m

: 5% (1 in 20)

:205.0m

14 x30.00m

: 1x20.0m

:65.0m

» Up/Down ramp approach to Rotary from Kammanahalli side

Number of Lane

Total Width of approaches
Minimum Carriageway Width
Median

RCC Crash barrier

Maximum Vertical Gradient
Length of Approaches

Length of Viaduct Span
Length of Solid Ramp

» Down ramp Towards Baiyappanahalli Terminal Railway station & Up ramp to Rotary

: 4 lanes divided bi- directional
:17.0m

12X 7.5m

:1.0m

:2X0.5m

5% (1 in 20)

:205.0m

:4x30.00m

:85.0m

from Indiranagara (Old Madras road)

Number of Lane

Total Width of approaches
Minimum Carriageway Width
RCC Crash barrier

Maximum Vertical Gradient
Length of Approaches

Length of Viaduct Span
Length of End spans

Length of Solid Ramp

: Two lane unidirectional
: 8.50m

:2X3.5m

12X 0.5m

: 5% (1 in 20)

:205.0m

14 x30.00m

: 1x20.0m

:65.0m



» Central Down ramp from rotary to Baiyappanahalli Terminal Railway station beyond
and towards Old Madras road

Number of Lane : Two lane unidirectional
Total Width of approaches : 8.50m

Minimum Carriageway Width 12X 3.5m

RCC Crash barrier :2x0.5m

Maximum Vertical Gradient :5% (1 in 20)

Length of Approaches :1150.00 m

Length of Viaduct Span : 33x 30.00m

Length of Solid Ramp :160.0m

» Up/Down ramp approach from Rotary to Maruthisevanagara road

Number of Lane : 4 lanes divided bi- directional
Total Width of approaches :17.0m

Minimum Carriageway Width 12X 7.5m

Median :1.0m

RCC Crash barrier :2x0.5m

Maximum Vertical Gradient :5% (1 in 20)

Length of Approaches :1496.0 m

Length of Viaduct Span - 47 x 30.00m

Length of Solid Ramp :86.0m

» Up/Down ramp approach from Rotary to Railway Maintenance Shed

Number of Lane . Intermediate lane bi-directional
Total Width of approaches :7.0m
Minimum Carriageway Width :1X6.0m
RCC Crash barrier :2x0.5m
Maximum Vertical Gradient :5% (1 in 20)
Length of Approaches :210.00 m
Length of Viaduct Span 4 X 30.00m
:1X20
Length of Solid Ramp :70.0m



Details of Pedestrian underpass

Length of PUP : 152m (considering future track)
Type of Structure : RCC Box Type

Width of PUP © 5.2m

Clear height of PUP : 2.75m

Earth cushion over slab : 0.5m

Rail with ballast on earth cushion : 0.75m
Entry / Exit to PUP . Steps and Ramp width of 1.2m

Details of Proposed ROB

» Proposed Road Over Bridge at LC No: 136A on LHS of Existing Obligatory span
Obligatory Railway Span

Number of Lane : 2 lanes unidirectional
Number of Span :2x35m

Total width of ROB :12.0m

Minimum Carriageway Width :1X7.5m

Kerb :2x0.55

Footpath :2x1.5m

Crash Barrier :2x0.20m

Vertical Clearance :6.525m

Camber (bi-directional) : 2.5%

Approaches to Obligatory Railway spans

a) Towards Byyappanahalli Railway station

Total Length of Approach :175.0m

Viaduct Length :91.5m

RE- Wall Solid approach :83.5m

Number of Viaduct Span :3x30.5m

Number of Lane : 2 lanes unidirectional
Total width of Approach : 8.5m

Minimum Carriageway Width :2X3.25m

Crash Barrier :2x0.5m

Vertical Clearance :6.525m

Maximum Vertical Gradient :5% (1in 20

10



Towards Old Madras side
Total Length of Approach
Viaduct Length

RE- Wall Solid approach
Number of Viaduct Span
Number of Lane

Total width of Approach

Minimum Carriageway Width

Crash Barrier

Vertical Clearance

Maximum Vertical Gradient

Proposed Road
Total length of Road
proposed for improvement

Proposed width

Pavement Crest details

Width of Foot Path
Size of Drain
Utility Duct across the Road

Street Light

Bus Shelter
Road Furnitures

- 465.0m

: 274.5m

:190.5m

:9x30.5m

: 2 lanes unidirectional
:8.5m

12 X3.25m

:2x0.5m

- 6.525m

:5% (1 in 20)

:3.5Km

1 7.0 Mtr to 18.0 Mtr

: Subgrade - 500mm

GSB - 200mm
WMM - 250mm
DBM - 60mm
BC - 40mm

1.2 Mtr to 2.5 Mtr
:1.0 Mtr X 1.0 Mtr
: Provisions kept for Street light cable, Electricity UG cable, OFC

Water Supply and Sewerage, Cross Duct (Road crossing)

: LED Street Light with all its standard accessories are proposed

at an interval of 30.0 Mtr

: Provisions are made for 2 Nos of Bus Shelters
: Road Markings, Sign Boards, Gantry, Guard Rails, Raised

Footpath crossing, Pavement Marking etc.
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Major Construction Quantities involved

Earth work

Plain/RCC/ PSC Concrete
Hysd Steel

Structural Steel

Ht Strands

o g~ w b E

Granular Sub Base /
Wet Mix Macadam

Dense Bituminous Macadam

~

8. Bituminous Concrete

Drawing for Reference

(SN

: 99895.00 Cum
:62390.00 Cum
: 2514 Tonne
: 1572 Tonne
: 1045 Tonne
: 16910.00 Cum

1 4455.00 Cum
1 4059.00 Cum

: 1. Location Map - NEZPL/DWG/PRJ/204-1.

. Topographical Survey Drawing - NEZPL/DWG/PRJ/204-2.

. Concept and Alignment Drawing- NEZPL/DWG/PRJ/204-3.

. General Alignment Drawings for Elevated Rotary at IOC Junction.
Plan and Section Details (66.0m Span) - NEZPL/DWG/PRJ/204-4-1.
Plan and Section Details (87.33m Span) - NEZPL/DWG/PRJ/204-4-2
Plan and Section Details (50.0m Span) - NEZPL/DWG/PRJ/204-4-3.
Plan and Section Details (48.0m Span) - NEZPL/DWG/PRJ/204-4-4.

. General Alignment Drawings for ROB at LC No 136A.

Plan and Section Details - NEZPL/DWG/PRJ/204-4-5.
Plan and Section Details - NEZPL/DWG/PRJ/204-4.

. General Alignment Drawings for Approaches.
NEZPL/DWG/PRJ/204-4-4.

. Longitudinal Section & Cross Section of Pedestrian Underpass.
NEZPL/DWG/PRJ/204-7.

. Land Acquisition Details - NEZPL/DWG/PRJ/204-5.

. Borehole Details - NEZPL/DWG/PRJ/204-4-7.
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Benefits of this Project

Reduced travel time and delay

Reduced congestion

Improved Level of Service

Reduced fuel consumption and pollution

Reduced vehicle operation and maintenance cost.

Reduced junction delay and number of conflicts.

Improved connectivity to the adjacent areas.

Accomplish future projected, generated and attracted traffic demand.

Creating opportunity for regeneration of the site and surrounding areas.

Ensuring adequate access and connectivity, while encouraging sustainable transit friendly environment.
Ensuring smooth and conflict free movement of traffic in Rotary / ROB as well as around it.

Ensuring ease of transfer between various modes of transport opted by railway passengers.

Exploring commercial potential at developable land parcels to ensure optimum land value capture.
Integrating the existing private retail and commercial areas in and around the site with the proposed
scheme.

For areas where redevelopment of existing building is proposed, the existing use has to be either
rehabilitated within the proposed scheme or suitable relocation shall be Proposed. The same shall also
be considered in the business model and implementation phasing.

Major portion of land required for construction of Elevated Rotary approximately 15306.65 Sqmt are

already agreed to handover to BBMP by Indian Railways.

K-Ride have given their approval for construction of Elevated Rotary after verifying their future Rail
network development in Urban areas within city.

Directorate of Urban land transport (DULT) have given their approval for construction of Elevated Rotary
after detailed study of the development of surrounding area near Byyappanahalli Terminal Railway

Station.
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Design standards referred

YV V.V V V V V VYV V V VYV V V V V V V V V V V V V VY VY V V VY VY V VYV V V VY VY

IRC:
IRC:
IRC:
IRC:

5 General Features of Design.

6 Loads and Stresses.

15 Construction of Concrete Roads.

18 DESIGN Criteria for Pre-Stressed Concrete Road Bridges (Post-Tensioned Concrete).

IRC SP 19 Manual for Survey, Investigation and Preparation of Road Projects.

IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:
IRC:

21 Standard Specifications and Code of Practice for Road Bridges.
22 Composite Construction (Limit State Design).

SP: 23 Vertical Curves for Highways.

24 Steel Road Bridges.

35 Road Markings.

SP: 37 Guidelines for Evaluation of Load Carrying Capacity of Bridges.
37 Design of Flexible Pavements.

38 Design of Horizontal Curves for Highways and Design Tables.

39 Standards for Road-Rail Level Crossing (I Revision).

SP: 42 Road Drainage.

44 Cement Concrete Mix Design for Pavements.

SP: 50 Urban Drainage.

54 Lateral and Vertical Clearances at Underpasses for Vehicular Traffic.
SP: 56 Steel Pedestrian Bridges.

SP: 57 Quality Systems for Road Construction.

58 Design of Plain Jointed Rigid Pavements for Highways.

65 Recommended Practices for Traffic Rotaries.

67 Road Signs.

71 Abbreviations and Symbols in Documents and Plans.

78 Foundation and Substructure.

79 Road Delineators.

83 (Part 1) Metallic Bearings.

83 (Part 1) Elastomeric Bearings.

83 (Part Ill) POT, POT cum PTFE, PIN and Metallic Guide Bearings.
86 Geometric Design Standards for Urban Roads in Plains.

SP: 90 Manual for Grade Separators and Elevated Structures.

92 Designs of Interchanges in Urban Areas.

103 Pedestrian Facilities.

112 Concrete Road Bridges.

IS: 2911 (All Parts) Pile Foundations.
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Key Features and Summary of the Project Report
At a glance, this section of the status report summarizes the detailed project proposal report overview.

Name of the Project: Consultancy services for Preparation of Detailed Project Report for the work of
“Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane ROB at
Byyappanahalli Railway Level Crossing”.

The General administrative information, existing road details, Improvement proposals, and estimated cost
related to project road are shown in this chapter.

1.1  General Detail and Administrative Approval
Brief information on General details of the Project road is given in Table 0-1 below.

Table 0-1 General Detail and Administrative Information

SI. No Description Information

The existing conventional
flyover next to the New
terminal station connects only
two directions North-South
due to the existing railway
crossing and another very
important East-West road is
blocked due to the railway
lane. The route to the terminal
IS an important issue to
accommodate  the  future
traffic of the terminal railway
station.

Sir M Visvesvaraya Terminal at Byyappanahalli railway
station- East development work completed

BBMP has prepared an innovative design of elevated
2 rotary concept to suit the railway junction at this place to | Processed in January 2021
give access to all four directions of the road.

The Chief Secretary and Additional Chief Secretary to the
State Government along with other senior officials of
3 BBMP, BMRCL, K-Raid, SW-Railway reviewed the | Site Inspected on 9/2/2021
concept proposal and gave in-principle consent to go
ahead with the DPR.

The BBMP Constituted Technical Review Committee
meeting under the leader ship of Chairman along with | TRC meeting held on -
4 Members of the committee was held at BBMP office to | 13/08/2021. In  principle
review the Technical concepts and feasibility of the | project proposal is approved

proposal of Elevated Rotary project
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SI. No

Description

Information

BBMP officials have coordinated with SW-Railways and
K-Ride along with DPR consultant and SW-Railways
accorded in-principle approval for GAD of Conceptual
plan for construction of elevated rotary and ROB at LC
136A.

SW-Railway letter dated

14/09/2022

BBMP got an administrative approval for construction of
elevated rotary and ROB for an amount of Rs. 345 Cr
including all charges and Land acquisition based on PWD
SR 2021-22

Internal correspondence of
BBMP with Government

Consultants revised the DPR cost as per new PWD SR
2021-22 with Issue rate 9/11/2022 at a cost of Rs 345 Cr

Revised Estimate

Draft tender documents are ready for inviting the tender
on Trunkey basis upon approval from the Authority

Ready to submit to Pre-Tender
Scrutiny Committee
constituted by State
Government

Before commencement of the work, the selected/tender
awarded concessionaire shall prepare a detailed GAD,
detailed design for the innovative concept and shall be
reviewed by 1T / 11Sc as per railway norms as the railway
span is designed as non-standard.

After contract is awarded to
tenderer

10

SW-Railway to approve the detailed GAD by their
competent authority , awarded tenderer (concessionaire)
should submit GAD Checklist, detailed soil investigation
reports for circular ROB portion of rotary, detailed
structural design analysis report for concrete and steel
structure vetted by National Institute like 11Sc/IIT

After award of contract

11

The leading newspaper The Hindhu Bengaluru August 1%
2022 extract has published “Railway Minister Ashwini
Vaishnaw inspected the terminal, BBMP officials had
briefed him about the project as a long-term measure for
connecting the terminal with various roads. The SWR and
the BBMP held multiple rounds of the meetings to clear
the decks for the project. The project has been proposed
to provide easy access to the terminal from Kammanahalli
Main Road, Maruthi Sevanagar, and other areas”.

The Hindhu Bengaluru dated
August 1%t 2022
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BBMP Zonal Authority
12 | Joint Commissioner East Zone
13 | Chief Engineer Road Infrastructure
1 e tive Enai Road Infrastructure (RWD)
Xecutive Engineer NR Square Bengaluru (East)
15 DPR Consultants I\/!/s._ NEZ Infratech Private
Limited

1.2 Existing Project Road Condition

A quick view of the existing condition of the project road is illustrated in the Table 0-2 below.

Table 0-2 Existing Project road condition details

SI No Description Information
This railway junction intersects the road from N-S and E-W. At
Existing Railway | present a conventional two-lane Two-way flyover is used by traffic
1 |crossing at 1OC | from the N-S road while the E-W road is completely blocked for
Junction traffic. N-S traffic from Banasawadi to Maruti Sevanagar, E-W traffic
from Kammanabhalli to Indiranagar via new terminal station.
The flyover is constructed for 2 lane width of 7.5m and present traffic
in PCU is 31438/day. Two lanes (two ways with divider) can
accommodate only 1200 vehicles/hour as per IRC-106-1990. As the
Existing Flyover | divider is present the capacity will further reduces to less than 1000
2 configuration Vehicles/hour Diverging loops are constructed on both the directions
to connect E& W directions. Forecasted traffic in next 25 years is
63441° PCU/Day based on generated from railway traffic at new
terminal station including local traffic.
Two Obligatory spans are built with RCC bow string bridge and super
Structural Condition | structure of the approaches with plain beam resting on pier cap. Piers
3 of existing flyover are built on Open foundations. The flyover is suspect to carry IRC
Class AA loading. Approach condition is poor.
Loop with RE Wall | Diverging loops are constructed with a solid RE wall to divert traffic
4 approach from either direction.
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SINo Description Information
5 Gradient 0 Maintained with 1 in 20 due to built-up section.
approaches
6 ROB At LC 136A
. Status of ROB Recently ROB construction was completed with approaches on both
sides and traffic was allowed.
8 Obligatory span at | Two obligatory span of composite structure with steel I- Girder and
railway crossing RCC Slab. Span is 35m.
Constructed with RCC pier on pile foundation with rectangular pier
9 | Viaduct portion cap on top. A span of 30.5 m is maintained. PSC-I girder is used and
RCC slab is built on the girder.
10 | Gradient Maintained as per IRC standard in 1 : 30
1 Configuration of | Two lane ROB with 7.5m wide road with Two way traffic without
flyover median.
. The ROB is recently built and designed as per IRC standard and is in
12 | Structural condition . .
good condition to take IRC class loading.
One side of the ROB towards the new terminal station on the LHS is
13 Land on either side of | covered by railway land and on the RHS with private property and to
ROB some extent by railway land. Towards Indiranagar side on both sides
of the ROB are mostly covered by defense land.
1.3 Improvement proposal

The improvement proposal detailed in the Chapter - 6 is summarized in the below for Quick review.

Table 0-3 Improvement Proposal of the Project Road

SI. No Description Information
Existing  Two
1 lane flyover at | Proposed for dismantling entire structure including loop approaches.
IOC Junction
Proposed  new . . . i .
P Elevated circular type Rotary with radius of 35m and circumferential
2 Structure at 10C i
. . length is 225m.
Railway Junction
RCC Slab with 3 No’s of Trapezoidal shape open box steel girder in each
3 Super structure | span along rotary. Depth of girder varies at each span range from 1.4m to
2.5m.
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SI. No Description Information
A No of Span along | 4 No’s of Circular Span with 1 spans of 81.31m,1 x68.5m, 1 x 56.0m,and
Rotary 1x 48.
. . The rotary is designed with 4 lanes without divider, designed to handle a
Configuration of .
5 capacity of 5000 PCU/hour, forecasted for next 25 years to 7136
Rotary
PCU/hour.
6 Sub stru_cture and Pier cap rest on RCC pier with open/pile foundation.
foundation
Two lane approaches from the N-S & W. Additional 3 No’s Two lane
. Approaches appr(?aches on E- S|c'je (Terminal station) One down ramp. Ope up ramp,
and in center continuous two lane elevated flyover landing beyond
Terminal station gate.
fl., . . :
8 Structure © Viaduct with PSC — | girder with 30m span and RCC slab.
Approaches
9 Sub strl.Jcture & Pier cap rest on RCC pier on Pile/Open foundation.
Foundation
10 | Gradient 5% of 1in 20.
11 | Pedestrian Underpass at Rotary Junction.
12 | Type of Structure | RCC Segmental box with 450mm thick 600mm at raft.
. . RCC Box of 5.2 m width by 2.75m height of length 152m with entry and
13 | Configuration .
exist steps.
14 | At Grade Roads.
15 Sigzgs on elths; Intermediate lane of 5.5 m wide roads is proposed as service road in both
directions of approaches due to build up areas.
approaches
16 Type of | Flexible pavement with subgrade of 300mm, GSB OF 200mm, WMM of
Pavement 225mm and 100mm DBM with 40mm BC .
17 Total Length of 3.0 Km
Road

1.4 Cost Estimate

After detailed study and design, the project cost based on Current PWD common SR 2023-24 has been arrived and
detailed in this report at Chapter - 7 and for quick reference; Summary of the Project Cost is shown in the table

below.
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Table 0-4 Summary of the Project Cost

Sl. No Description Amount In Rs
1 Road works 21,24,10,309
2 Elevated Rotary 2,34,87,53,105
3 Pedestrian Underpass (PUP) 3,34,77,179
4 Road Over Bridge at LC No 136A 27,58,78,216

Reconstruction of Compound wall for Defence at ROB
5 LC136A 7,02,83,222
6 Electrical Streetlight works 3,39,58,740
7 Design Charges and credit of dismantled materials 1,24,02,390
8 Amount Put to Tender (SI No 1 to SI No 5) 2,98,71,63,160
9 GST at 18% 53,76,89,369

Provisional cost for , Railway charges, Re-construction of
10 railway assests, shifting of service lanes, BESCOM depositr 27,51,47,471
cost, DPR Charges, PMC fees, etc.,

11 Total Project cost ( 8 to 10) 3,80,00,00,000

12 Provisional cost for Land acquisition TDR Process

1.5 Cost per Unit

The project cost in terms of unit rates for roads/structures is generally estimated by comparing the average
cost per unit area of the standard values for keeping the project under control. The Cost per unit is shown
in the Table 0-5 below.

Table 0-5 Statement of Cost per unit area

SI No Descriptions Unit Total area Total amount Rate/Unit
1 Road works Sgmt 45315.00 21,24,10,308 4,687
2 Elevated Rotary Incliding Sqmt 54201 2,34,87,53,105 58,272
approaches
3 | Pedestrian Underpass (PUP) sqmt 720.00 3,34,77,179 46,496
including finshing works
4 | RoadOverBridgeatLCNo Sqmt 6,356.00 27,58,78,216 67332

136A including approaches
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Introduction

1.6 Background
Bengaluru is said to have been founded by Kempe Gowda, a feudatory of the Vijaynagar Empire.

In the 1970s, the city boasted a green cover of 68%. Splendid lakes, numerous parks, and lush green trees
defined it. Till the 1970s, the city was predominantly involved in the manufacturing sector. The preferential
treatment shown by the Indian government, post-Independence, towards Bengaluru certainly helped its
economy, with many PSUs setting up their headquarters in the city. To add to it, the city was blessed with
many universities and colleges.

The State government’s initiatives in the Information Technology sector, such as setting up the Karnataka
State Electronics Development Corporation (Keonics) and establishing Electronics City further boosted the
growth.

The availability of quality education and the emergence of new industries in Bengaluru meant new
opportunities for the youth, and this resulted in large-scale migration into the city. The sudden influx created
problems for the Bangalore Mahanagara Palike, which found it difficult to match the growing demands.
Numerous unplanned revenue layouts cropped up all over the city to house the rising population. Most of
these fell outside the purview of the City Municipal Corporation and were naturally neglected.

The city was successful in attracting large-scale private investment from across the world and this phase
witnessed a significant rise in the GDP growth rate of Bengaluru. When India grew at an average rate of
7.93% between 1993 and 2004, Bengaluru clocked a GDP growth rate of 20.76% in the same period. IT
sector exports, of which about 40% is contributed by Bengaluru, has helped India immensely in bridging
the trade deficit.

Masking the incredible growth story of Bengaluru is the infrastructure-related issues that have really
affected the image of Brand Bengaluru. Traffic congestion, deteriorating air quality, poor waste
management, water scarcity and poor road maintenance have made life in Bengaluru difficult.

East Bangalore at present, the zone is one of the highly active Business Center of India and is surrounded
by Marathahalli - Sarjapur Outer Ring Road, Bellandur Outer Ring Road, Marathahalli, Haralur Road,
Kundalahalli, Brooke field, Old Airport Road, Banaswadi.

The categorization of Whitefield as an Industrial Hi-Tech Zone in the revised Master Plan 2015 and the
brighter outlook of the IT sector are fueling Bangalore’s Eastern quadrant. Areas that have been positively
impacted include localities like Krishnarajapura, Banaswadi, Marathahalli, Hennur Road, Kalyan Nagar,
Mahadevapura and the Ramamurthy Nagar belt.

East Bangalore is characterized by major work centers like Whitefield and the Export Promotion Industrial
Park (EPIP) Zone which has accelerated the development of both commercial and residential projects over
the past few years.

East Bangalore with positive Information Technology / Information Technology Enabled Services
projections and a slew of social infrastructure projects drives realty market in the nearby areas as well.

East Bangalore is well-developed grade-An area targeted by the IT establishments, such as business parks
and noted corporate ownerships by non-IT business houses. Moreover, there are smaller Grade-B business
locations too. With slow but definite growth in the business sectors spearheaded by IT, proximity to talent
pool catchments becomes a key factor for growth.
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Byyappanahalli or New Byyappanahalli Extension is one of the neighborhoods in Bengaluru. It is part of
C. V. Raman Nagar in East Bengaluru. The area is a transport hub and popular for Byyappanahalli metro
station and Byyappanahalli railway station.

Byyappanahalli railway station is an Indian Railways train station located in Byyappanahalli, Bangalore
which is located about 13 km away from the Bangalore City railway station and serves Byyappanahalli,
Indiranagar, Krishnarajapuram and HAL areas.

South Western Railway (SWR) developed Byyappanahalli, located on the eastern part of the city, as the
third railway terminal for the city along with facilities in 2008 due to no space around the Bangalore City
railway station. Work on a third coaching terminal has been completed by end of 2022. It is a Railway
Junction, dividing the direct single electrified line to Salem via Hosur - Dharmapuri and the electrified
double line towards Jolarpettai via Krishnarajapuram.

After the completion of Byyappanahalli Railway Terminal, the traffic in this area will increase manifold.
The state government, Bruhat Bengaluru Mahanagara Palike (BMPP) and traffic police departments are
tackling the challenges of Bengaluru's mobility issues with a long - term perspective with a sense of
urgency. BBMP has invited tender for consultancy services to provide conceptual design for railway
crossing at 10C junction near Byyappanahalli new terminal railway station.
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1.7 Project Location

The Project road Byyappanahalli new terminal railway station is located at eastern part of Bengaluru and

its coordinate is 12° 59’ 28.32" N, 77° 39’ 8.28" E, Location of Project Road is shown in Figure 0-land
Figure 0-2 below.
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Figure 0-1 Route Map Showing Location of Project Road
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Road Over Bridge
(ROB)

Figure 0-2 Project Road Location Showing in Google Earth

1.8 Objective of the Project

New Sir M. Visvesvaraya Terminal at Byyappanahalli has major bottlenecks in connectivity, but Indian
Railways plans to open it to the public as soon as the road connectivity issues are resolved.

A railway lane crossing at the 10C junction near the railway station separates the connection between
Kammanahalli on the western side and Old Madras Road on the eastern side. The only connection
provided at this crossing is between Banasawadi in the south — Maruthisevanagar in the north.
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Vi.
Vii.

viil.

Xi.

Xil.

Xiii.

Xiv.

XV.

The BBMP and the railway department were expecting huge growth in the generated vehicular traffic due
to the development of the new terminal station and additional train traffic. The surrounding areas are
already well developed by the private parties and adjoining areas of railways boundary a part of the land
is surrounded by defense land. It is felt that if the railway junction at 10C crossing is not developed in an
innovative way to facilitate future traffic with minimum land acquisition concept, the development of the
new terminal station will not be successful.

A consultancy tender has been invited by the BBMP with an object of planning an innovative junction
design with the concept of zero / Minimize land acquisition.

1.9 Objective of the Study
The primary objectives of the study are:
1. Conduct necessary engineering surveys and investigations to arrive an innovative junction design.

2. Suggest an improvement scheme at railway crossing by planning access to traffic from all the
direction.

3. Suggest scheme as per Indian road standards by making maximum use of available open land by
reducing the acquisition of private property.

4. Proposal of additional parallel road over bridge at LC no 136A.
Prepare Cost Estimate and Tender documents.

1.10 Project Scope
The scope of the consultancy study involves the following:

Conducting Joint site inspection along with Departmental Engineers for understanding the name
of road, starting, ending location of the project road and Requirements of the project.

. Conducting Detailed Topographical survey, implementing Drone Technology and preparation and

submission of final Auto CADD format Drawing showing Existing Right of Way (EROW) and
Proposed Right of Way (PROW).

iii. Review and study of Geotechnical Investigation,

Conducting Traffic Survey

Preparation of GAD for ROB

Preliminary Structural design as per IRC Standards,

Preparation of Road alignment and design

Preparation of Estimate as per schedule of rates

Preparation of Tender document for inviting tender for construction of ROB and related works
Preparation of Detailed Land Acquisition Plan and Schedule as per approved format of BBMP
Conducting Joint Measurement Survey (JMS) with BBMP Revenue officials.

Submission of Final Land Acquisition Plan and Schedule after updating the corrections which
are noted and identified during Joint Measurement Survey

Submission of Land Register as per approved format of BBMP

Coordinating with Sub-Urban Rail to finalize location of piers to minimize impact on rail
movement

Obtaining in-principle approval of GAD from South Western Railway for calling tender.
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Detailed Project Report including above scope of work has been prepared as part of the scope.

1.11 Broad Methodology

Below are the broad methods adopted in the present study to arrive at a viable solution for innovative
design at railway crossing to improve traffic the flow from all the directions.

1.
2.
3.

Study the existing and anticipating traffic flow.
Study the future plan of railways/metro/suburban railway planning.

Study the latest innovative technology to be adopted for widening of railway lanes at crossing
within the railway land by reducing obstructions of piers/abutments with larger span.

Design of road to improve the traffic

5. Quantity and Cost estimate for the widening scheme.

1.12 Deliverables

As part of a detailed project report, the following are proposed to be submitted according to TOR’s
reporting.

VOLUME -I: Main Report
I. Detailed Project Report

1. Key Features and Summary of the Project Report

2. Introduction

3. Surveys and Investigations

4. Improvement Proposals and Design Standards

5. Design Report

6. Design Drawings

7. Project Cost

8. Site Inspections and Communication with Stake Holders
9

. Departmental Correspondence Records

I1. Detailed Estimate
I11. Tender Documents

IV. Technical Specifications
VOLUME -II: Drawings
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Survey and Investigation

1.13 General

Various engineering surveys have been carried out for the proper planning and design of the Grade
separator at the proposed junction. Following surveys have been carried out:

* Topographical survey
» Trial pit/subsoil investigations
* Geotechnical investigations for foundations

The consultants visited the site along with BBMP authority accompanied by concerned Executive
engineer and with his team to acquaint the site and to study the various site related constraints which
should be kept in mind while preparing the various alternative solutions for improvement of junction.

1.13.1 Topographical Surveys

The basic objective of the topographic survey was to collect the essential ground features of the proposed
junction using Total Station to develop a Digital Terrain Model (DTM), to take care of design
requirements of grade separated facility, identifying areas of restriction and their remedies. The data
collected will result in the final design and is also used for the Computation of earthwork and other
quantities required. The Picture showing the survey work carried out st site is shown in the Figure 0-2
below.

Figure 0-1 Topographical Survey at Project Road
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Figure 0-2 Topographical Survey at Project Road
Detailed Survey of Topographical Features

Topographical survey using total station has been carried out to collect sufficient data to form the digital
terrain model and to prepare the map of the physical features of the area.

Following existing features have been captured during the survey:

e Building lines, type of buildings (shops or houses, number of stories), trees and Right of Way
boundary if available at site by presence of boundary stones.

¢ Road edges, centerline, shoulders/footpaths, median etc.

o Identifying all religious places, its locations, boundary lines and clear dimensions of compound
walls and entrances.

o All service lines both above and below ground such as OFC cables, water and sewer pipes, gas
pipes, electrical poles and cables, telephone poles and lines etc.

e Location of traffic islands, median, rotaries, dividers etc.

e Location of road side drains, clearly identifying the type (open/close), width of drain, including
the beginning and end of drains.
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e Positions of transformers, mast, towers etc.

e Apart from the above, the names of intersecting roads and other landmarks are also recorded and
incorporated in the drawing.

Topographic survey was carried out using Total Station of 5-sec accuracy for detailed mapping and with
higher accuracy total station during the traversing (min 3 sec). As part of the survey, the following
activities were carried out.

Installation of Bench Mark Pillars: As first step of the survey, Bench mark pillars were installed as
described below:

Bench mark pillars were constructed at every 250m interval. The pillars are in the form of concrete
blocks of size 15 X 15 X 45 cm with a nail fixed at the center of the top surface were embedded up to a
depth of 30cm in to the ground. The BM pillars were painted in yellow and details such as BM number
and reduced level were clearly marked. Logical numbering sequence was followed.

Cross — Sections: Cross sections along the road have been taken at every 10 m interval in longitudinal
direction for a minimum width of 15m or up to the building lines from the centerline of the existing
carriageway on either side of the road. Cross section levels were taken at.

* Centerline of existing carriageway and median edges.

* Points between centerline and edge of carriageway.

* Shoulder/Footpath edges/carriageway edges.

* Additional points at locations of change in ground/critical points.

Longitudinal Section: Longitudinal section levels along the centerline were taken at every 10m interval.
Where curves or important features were encountered, this interval was suitably reduced. Cross sections
points for the required width was taken corresponding to each point in the longitudinal section.

Map Plotting: The existing features surveyed were directly imported into Computer Aided Software and
the details of the same has been plotted and presented for ready reference.

1.14 Subsoil Investigations
For Pavement Design.

Objective. The objective of the investigations is to provide basis for design of pavement for the service
roads keeping in view the composition and characteristics of the existing pavement/sub grade. The scope
of work, thus, includes collection of information regarding the existing pavement crust composition and
characteristics and existing sub grade type and sub-soil conditions.

Sub-grade Soil Testing. Necessary sub soil investigations to understand the physical particulars of soil
at site to enable proper pavement designs were carried out. All investigations were executed in
conformation with IRC, BIS codes and MORT&H specifications. Test pits were taken along the road
stretch at specified locations for the evaluation of physical properties of the sub grade soil to enable
pavement design. The size of the test pit was kept as 1m x 1m x 1m. The representative samples of
excavated soil from each trial pit at depth intervals GL to 0.25m, 0.25m to 0.5m, 0.5m to 0.75mand 0.75m
to 1m were collected in airtight bags and properly packed and were sent to the laboratory for the required
laboratory tests on these samples. The following tests were carried out to ascertain the properties of the
sub-grade, base and sub-base layers of the existing road including thickness of different layers of
pavement.
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« Grain Size Analysis.

* Atterberg Limits.

 Modified Proctor.

* CBR Values.

* Field Density and Moisture Content.

1.15 Geo Technical Investigations for Foundation of Structure

The geotechnical investigations as carried out by South Western railways for ROB at LC 136A were
received to appreciate the subsoil layers and their properties to facilitate finalizing the foundation type,
depth, size and configuration. Subsoil condition is analyzed along with field and laboratory data for
determination of necessary physical and chemical characteristic of the in-situ soil strata.

Obijective. The objective of Geo-Technical Investigations is to evaluate the following:

* To ascertain the sub-soil strata at foundation locations.

* To study standing Ground Water Level.

* To study the physical and engineering properties of soil strata and rock strata (if encountered).

Scope and Methodology of the Work. The scope of work includes taking bore holes at the proposed
flyover location and conducting the following Field (in situ) investigations and Laboratory Tests.

Field (In-situ) Investigations.
I.  Drilling bore holes of 150 mm diameter to a maximum depth of 25m or minimum of 3m in
rock if rock is encountered earlier.

ii.  Collecting disturbed and undisturbed soil samples at regular depth intervals Conducting
field testing such as Standard Penetration Tests as per 1S 2131-1981 at every 1.5m
depth intervals or wherever strata change is observed to determine N values as well
as relative density and stiffness of the soil strata.

iii. To study and record the standing Ground Water Table Level.
iv. To ascertain the sub-soil strata and ground topography

Field work involved drilling of nine boreholes of which six boreholes at the proposed rotary site
and balance three at the ROB sites were subjected to SPT testing and collection of samples, was
commenced in January 2022. The primary objective of this investigation is to obtain information
about the sub-surface conditions at the site and to know the net allowable bearing stress for the
design of foundations. Annexure-1: Shows the location of boreholes for the proposed construction

site. The details are summarized below:
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BH No. Reference Structure Dept.h of Water Table, m
explorations (m)
At Rotary Location
BH-1 Petrol Pump, 10C Junction 16 Nil
Rotary
BH-2 Inside existing qup to 105 Nil
Kammanahalli
i Existing Flyover .
BH-3 (Mukunda Theatre) Pquoptosed 214 Nil
Existing Ramp to L © z;ry
BH-4 Railway Station ocation 16.0 Nil
(Rotary Byyappanahalli)
i Existing Ramp to .
BH-5 Railway Station 115 Nil
Sir. M. Visvesvaraya .
BH-6 Railway Station front side 235 Nil
At ROB Location
BH-7 PO 6.5 Nil
Proposed ROB
BH-8 NP4 L ocation 24.5 5.0 (Seepage)
BH-9 NP3 19.0 5.0 (Seepage)

Field investigation - relevant description
Boring and Drilling

The field investigation comprised of advancing 150mm boreholes using rotary drilling rig with
bentonite mud circulation. Standard penetration test (SPT) was conducted at every 1.50m intervals as
per IS: 2131. The number of blows for 30cm penetration of split spoon sampler was recorded as N-
values. The boreholes were terminated after drilling to their respective depth. The various sub-surface
strata are presented in the respective bore charts.

Standard Penetration Test (SPT) in Boreholes

Standard Penetration Test (SPT) to determine penetration resistance was conducted in the boreholes
using the procedure described in IS: 2131. In this method, driving bit is replaced by split spoon sampler
(50.8 mm OD and 35 mm ID) and the sampler is driven by dropping 63.5 kg hammer on the top of the
driving collar with a free fall of 75 cm. The length of the sampler is 60 cm. The sampler is first driven
through 15 cm as “Seating Drive”. It is furtherdriven through 30 cm. The number of blows required to
drive the sampler for 30 cm beyond seating drive is termed as “Penetration Resistance, N”.
Representative samples were collected using split spoon sampler. Where full 30cm penetration beyond
seating drive was not possible, number of blows and corresponding penetration is mentioned in bore
logs.
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Refer Annexure Il for Bore logs.

Sampling in boreholes

In view of sandy Silt, representative samples were mainly collected from split spoon sampler used for
conducting SPT at close intervals of 1.5m up to end of respective strata. Rock formations are usually
drilled by tungsten carbide core bits, representative core samples are retained and collected by core
barrel.

Ground water table

At time of investigations, subsequent to completion of borehole and after allowing water level to
stabilize for minimum 24 hours, water table was not encountered at any depth below natural ground
level during the time of investigation; however, a point to be noted is that, water levels are invariably
subjected to seasonal fluctuations.

LABORATORY TESTS ON SAMPLES

Assessment of Geotechnical Properties - Samples from Boreholes
The following Tests were carried out
e Grain size analysis
e Natural Moisture content
e Atterberg’s Limits
e UCS Test Results
Test results are as shown in Annexure- 111

Sub - soil profile analysis
Nature of Soil Stratification

Based on detailed analysis, the soil conditions described is summarized for the entire projectsite as
under.

Layer I: Soil Overburden

The sub-soil stratification essentially comprises of sandy Silt/ silty formations with layer thickness of
1.5m —4.5m.

Layer-11 Completely Weathered Rock (Soft Disintegrated Rock).

Occurs below layer I and comprises of ‘very dense’ complete to highly weathered rock (SPT‘N’ values
consistently N >100 and Nil core recovery). In ‘in-situ’ conditions, stratum is considered ‘very dense/stiff’
/incompressible with very good bearing characteristics. In this layer sample recovery was limited and
sufficient for visual classification only.
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Sub-Soil Stratification Description:

Thickness of layer in sequence (m)
BH. Explored |  Layer—1 Layer — II
Reference Y ayer .
No. Depth, m |  soil/CWR CWR k/?\)//\?;z/l:R Remarks
(N<100) (N>100)
At Rotary location
BH-1 Petrol Pump, 10C 16 | 00t045 |45t0135| 13510160 | HR
Junction Rotary
BH-2 | [Inside existing loop to 105 | 00t045 | 45t0105 - -
Kammanahalli
i Existing Flyover
BH-3 (Mukunda Theatre) 21.4 0.0to 3.0 3.0t020.4 | 20.4t021.4 HR
Existing Ramp to
BH-4 Railway Station 16 0.0to 45 451t015.0 | 15.0t016.0 HR
(Rotary Byyappanahalli)
BH-5 Existing Ramp to 115 | 00t045 |45t0100 | 100t0115 | HR
Railway Station
BH-6 | _ SIl-M. Visvesvaraya 235 | 001090 |9.0t023.0 | 23.0t0245 | SR/HR
Railway Station front side
At ROB Location
BH-7 PO 6.5 00to 15 15t04.5 45t06.5 HR
BH-8 NP 4 245 0.0t0 9.0 9.0t022.0 | 22.0t0 23.5 HR
BH-9 NP 3 19 0.0t0o 12.0 li.605t0 16.5t0 19.0 HR

*EGL - Existing Ground Level, ROL - Rock Occurrence Level, SR - Soft Rock,

CWR - Completely Weathered Rock, HR - Hard Rock.

Recommendations for design of foundations

Recommendations for shallow foundations
1. Foundations for all the structures shall be taken minimum 3.0m below Existing ground

level.

2. lsolated / Raft footing up to minimum width 6.0m may be designed with the following
allowable bearing pressure of, which gives a factor of safety of 3.0 against shear failure and
for an allowable settlement of 40mm:
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Net SBC (t/m?)
Borehole :
Founding depth, m
Number
3.0 4.5 6.0

BH-1 32 40 60
BH-2 30 45 60
BH-3 32 40 60
BH-4 35 40 45
BH-5 35 60 (Limited)
BH-6 35 40 45
BH-7 35 45 60
BH-8 45 60 (Limited)
BH-9 35 40 45

Note 1: During excavations, in case any variations in strata/seepage are noticed, the same shall be brought
to the notice of geotechnical engineer for review of net SBC recommended.

Note 2: Wherever the structural foundations resting over very dense strata (N>100) shall be taken with
net SBC of 60.0t/m2 for foundation design.

Note 3: Whenever the deep excavation is envisaged, proper shoring / strutting is recommended with soil

nails / touch piles or any other suitable precautionary measures.

3. The bottom of foundation shall be properly leveled and verified for loose pockets/weaker zones
and if found, the same shall be replaced with lean concrete.

Recommendations for deep foundations

Wherever deep foundations are envisaged, RCC bored cast in-situ piles are recommended.

Inferences drawn from borehole investigations

Heavy load transfer is anticipated from the rotary flyover and Road over Bridge structure envisaged.
Hence deep foundations such as Bored Cast-in-situ Piles are recommended. Pile diameter has been
considered as 1.0m and 1.2m. Piles should be socketed 3 times the Pile diameter in dense weathered
rock /refusal strata (N>100) layer (or) 1.5 times the Pile diameter in dense fractured rock (CR<15%o)
(or) 1 times the pile diameter in to hard rock (CR>20%) whichever is met earlier.

Proposal of Deep Foundations
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Since the deep foundations are conceived, RCC bored cast in-situ piles are proposed.

Pile . Uplift Lateral load
. I *Depth of Safe axial load P I. . Depth of
Reference diameter, D ile. m (tons) Capacity, (tons) (fixed fixity. m
(m) prie, Tons head condition) 4
At Rotary Location
1 350 100 35 7
BH-1 1.1 9.0-9.5 400 120 40 7.5
1.2 450 140 48 8
1 350 100 35
BH -2 1.1 9.0-95 400 120 40 7.5
1.2 450 140 48 8
1 350 100 35 7
BH -3 1.1 8 400 120 40 7.5
1.2 450 140 48
1 350 100 35 7
BH -4 1.1 14 400 120 40 7.5
1.2 450 140 48 8
1 350 100 35 7
BH -5 1.1 17 400 120 40 7.5
1.2 450 140 48
1 350 100 35 7
BH-6 1.1 9.0-9.5 400 120 40 7.5
1.2 450 140 48 8
At ROB Location
1 350 100 35 7
BH -7 1.1 9.0-95 400 120 40 7.5
1.2 450 140 48 8
1 350 100 35 7
BH -8 1.1 9.0-95 400 120 40 7.5
1.2 450 140 48 8
1 350 100 35 7
BH -9 1.1 14 400 120 40 7.5
1.2 450 140 48 8
However actual load carrying capacity of pile may be arrived
NOTE:

a. Safe load of the pile arrived is for the piles socketing in to 3 times the pile diameter in soft
rock/weathered rock (N>100) or 1 times the diameter in hard rock formations. There will not be any
differential settlement in foundations with one foundation resting on hard rock and other adjacent

foundation resting on soft rock/hard soil strata with N>100; however maximum allowable settlement
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for pile is 12mm.

Concreted pile lengths are estimated based on Borehole data. Actual Length of piles may vary. During
actual execution, pile termination shall be decided based on chiseling / PPR deduced by SPT ‘N’

value or any approved criteria. Broad description of PPR criteria related to SPT N is given below.

Pile Termination reconfirmation - For reconfirming the strata at pile termination level (socket strata)
Chiseling criteria or Pile Penetration Ratio recommended in IRC-78 may be used Pile Penetration
ratio (PPR) reflects the energy in ton-m required to advance pile bore of 1m? cross sectional area by
1cm or 10mm. SPT Tests are used to assess this and minimum N Value /blow count of 100 may be

used as a guideline.

From SPT Test for N=100 (Indicative calculation)
Energy E Spent for N blows =63.5kgx 75cm x N Blows Area of SPT

Sampler = tD?/4 = 0.785x 25.81 =20.26¢cm?

D =5.08 cm Outer diameter (Standard samplers)
For N=100, Energy E = 63.5 x 75x100x 10 t-m

The data obtained from this geotechnical investigation and sampling is based on the site conditions
prevailing at the time of subsurface exploration. Geo-technical results are based on data obtained
from borehole investigations. Strata differences are likely to occur. These results are considered to
arrive at the preliminary design and to assess the underlying ground conditions; depth and type of
existing rock and depth of the proposed pile and this report should be considered as preliminary
information.
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Borehole Marking Drawings
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Annexure-l1

BORE LOG SHEET
Proiect: Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane Period of Field
JEE ROB at Byyappanahalli Railway Level Crossing. Investigation
y Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3
Client: BERE 24-1-2022
Building, N.R. Square, Bengaluru - 560002.
BH No: 1 Ground Water Level : Not Encountered Termination Depth: 16.0m
Location Easting : 786053.872 Northing : 1439143.541 Page No. 1
<
SPT TEST, Number of blows recorded 2 =
o = + )
Descrip tlo.n of E, g £ ‘l‘Z' E i
Sak-soil B ¥ g M15em | 15em | 15em | 5 | & | © Remarks
stratum ] - 7] = © &
A - 3
N1 N2 N3 & ©
00 . . . .
Brownish Silty S S
Sand with
Gravel S
035 [® ™ wa DS
]
SPT
1.5 14 6 17 33
DS -
Grayish Brown SPT
Silty Sand 3.0 DS 10 13 15 28
SPT
22
4.5 / DS 13 18 22 40
Whitish Gray SPT
{ .0 55B/7 R >100
Silty Sand . | | l | | | ’ | DS 5B/7em 1 Refusal Strata
I
75 T 50B/1cm R >100
| DS
o0 |ME— S{)Pg 50B/lem R >100
|
Whitish Brown | 0.5 S];’ST 50B/lcm R >100
SDR —
120 | SDPST 50B/lcm R >100
I
13.5 SDPg 50B/lcm R >100
I
15.0 |44 CR 47 | 47
Whitish Gray
HR
16.0 /x”/i CR 33 33
Note :
Bore hole was terminated at 16.0m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R= Rebound HR:Hard Rock
DS - Undisturbed sample B=No. of blows SR: Soft Rock CWR: completely weathered rock
SDR: Soft disintegrated rock
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BORE LOG SHEET

Proiect: Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane Period of Field
Ject: ROB at Byyappanahalli Railway Level Crossing Investigation
Clciiis Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3 25.1.2022
€8t |Building, N.R. Square, Bengaluru - 560002. S
BH No: 2 Ground Water Level : Not Encountered Termination Depth: 10.5m
Location Easting : 785965.878 Northing : 1439116.082 Page No. 2
SPT TEST, Number of blows recorded 2 "\t
- i B
Description of 5 'g i E e =
Sub-soil = ) g ¢ nd rd X 5 a Remarks
stratam & 2 & 1" 15cm 2" 15ecm | 3" 15cm T:; & g
= g v
z 3
N1 N2 N3 O
i
Filled Up S
0.5 [« « « DS
/ SPT
Biswinlits 1.5 DS 6 10 12 22
whitish gray
silty Sand
SPT
3.0 !,-‘ = 10 13 18 31
Whitish gray SPT
silty Sand with | 4.5 DS 14 19 35 54 Refusal Strata
gravel
6.0 ; L 45 50B/15cm R >100
DS
SPT
Whitish Brown 7.5 DS 50B/lecm R >100
SDR
SPT
A / >
9.0 DS 50B/lem R 100
105 |'| SPT 50B/lcm R >100
Note :
Bore hole was terminated at 10.5m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R= Rebound HR:Hard Rock
DS - Undisturbed sample B=No. of blows SR: Soft Rock CWR: completely weathered rock

SDR: Soft disintegrated rock
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BORE LOG SHEET

Proiedt Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane ROB| Period of Field
olects at Byyappanahalli Railway Level Crossing Investigation
Client: Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3 27-1-2022
ent: Building, N.R. Square, Bengaluru - 560002. -
BH No: 3 Ground Water Level : Not Encountered Termination Depth: 214m
Location Easting : 785974.798 Northing : 1439048.155 Page No. 3
SPT TEST, Number of blows recorded ; °\°ﬂ
= | B
o & 2 < o g || 8
Descrgmt:n tt:lf Sub- _g % g- . " N u: g 8« Remarks
SOH SAKAInIm & 3 3 1" 15cm 2%15em | 3715em | 2 & Z
z | &
N1 N2 N3 ¢
00 |[* * * ¢
Reddish yellow silty R
Sand with
gravel eent
0, 5 . . . . DS
'//
SPT
15 3 5 8
DS 13
Grayish silty Sand
SPT
3.0 H‘".. sk 6 8 1 19
: : — SPT
Grayish to brownish | 4.5 24 50B/5CM R >100
L — DS
yellow silty
6.0 SPT 27 50B/6CM R >100
Grayish yellow silty / SPT 5 PR
Sand 7.5 /% DS 29 50B/8CM R >100
Whitesh Yellow SRR SPT ;
. 33 50B/0CM R >100
Silty Sand DS
Grayish to
brownish white SPT y
; / >
sily DS 50B/10cm R 100
Sand
12.0 SDP;I 50B/9cm R >100
Grayish White CWR
SPT )
/ >
135 DS 50B/0cm R 100
Grayish Brown SPT i
CWR DS 50B/0cm R >100
SPT ;
>
16.5 DS 50B/0cm R 100
SPT )
Brownish white 13.0 DS 50B/0cm R >100
CWR
SPT ;
/! >
19.5 DS 50B/0cm R 100
204
Brownish white HR| 21.4 CR 100 100
Note :
Bore hole was terminated at 21.4m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R=Rebound HR:Hard Rock
DS - Undisturbed sample B=No. of blows SR: Soft Rock CWR: completely weathered rock

SDR: Soft disintegrated rock
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BORE LOG SHEET

— Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane Period of Field
Tt ROB at Byyappanahalli Railway Level Crossing Investigation
Client: Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3 30.1.2022
' Building, N.R. Square, Bengaluru - 560002. o
BH No: 4 Ground Water Level : Not Encountered Termination Depth: 16.0m
Location Easting : 786004.065 Northing : 1439030.565 Page No. 4
SPT TEST, Number of blows recorded 2 °\i
- e £
Description of g ] - z g S
Sub-soil = & 5‘ « 5 i 1l § 8’ Remarks
stratim: & 3 3 1" 15cm 2" 15¢m 3 15cm _5 & &
(=] > 2
z )
N1 N2 N3 bt
00 |° 7 '
Filled Up i
05 |. . DS
CE
Yellowish to 1.5 DS 9 10 12 22
brownish gray
silty Sand
SPT
2
3.0 ,/"’ o 11 13 15 28
Grayish yellow SPT
silty Sand 4.5 DS 15 16 19 35
Grayish brown == SPT
>
CWR 6.0 = DS 50B/6cm R 100 Refusal Strata
SPT
>
75 DS 50B/lem R 100
SPT
>
9.0 DS 50B/lem R 100
SPT
Bl'OVVIliSh “’hite 10.5 DS 50B/lcm R >100
SDR
SPT
21 >
12.0 DS 50B/lem R 100
SPT
>
13.5 DS 50B/lem R 100
15.0 SPT 50B/lem R >100
Whitish Gray
HR 16.0 CR 40 40
Note :
Bore hole was terminated at 16.0m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R= Rebound HR:Hard Rock

DS - Undisturbed sample

B=No. of blows SR: Soft Rock

SDR: Sott disintegrated rock

CWR: completely weathered rock
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BORE LOG SHEET

Proiect: Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane Period of Field
roject: ROB at Byyappanahalli Railway Level Crossing Investigation
Client: Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3 31.1.2022
S Building, N.R. Square, Bengaluru - 560002. S
BH No: 5 Ground Water Level : Not Encountered Termination Depth: 11.5m
Location Easting : 786151.479 Northing : 1438951.552 Page No. 5
SPT TEST, Number of blows recorded 2 "\i
-~ &
Description of Sub-| & E = § 18| s
escrfp on of Sub- = g, g- . - 5 X 8 a Remarks
soil stratum g' 35 3 1% 15cm 2"15cm | 3" 15cm 2 & g
= o
z 5
N1 N2 N3 o
0.0 . . . .
Brownish red sandy s 2 = %
Silt PR
0.5 |+ v v s DS
_ ] o1s sET 15 17 20 37
Brownish gray silty DS
Sand
SPT
3.0 20 22 25
.'_.-" s 47
Whitish to —_— SPT
brownish gray silty | 4.5 ————— 25 25 25 50 Refusal Strata
: — DS
Sand with gravel —
/ SPT
>
6.0 DS 35 50B/15cm R 100
7.5 S];;I‘ 50B/lcm R >100
Whitish brown SDR
SPT
>
9.0 DS 50B/lecm R 100
SPT ;
10.0 | os 50B/10cm R >100
Whitish to
2 2
brownish gray HR s | | | | | | | | =5 = -
Note :
Bore hole was terminated at 11.5m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R= Rebound HR:Hard Rock
DS - Undisturbed sample B=No. of blows SR: Soft Rock CWR: completely weathered rock

SDR: Soft disintegrated rock

45



BORE LOG SHEET

Project: Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane Period of Field
ject: ROB at Byyappanahalli Railway Level Crossing Investigation
Client: Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3 2.2.2022
’ Building, N.R. Square, Bengaluru - 560002. T
BH No: 6 Ground Water Level : Not Encountered Termination Depth: 23.5m
Location Easting : 786494.753 Northing : 1438423.904 Page No. 6
SPT TEST, Number of blows recorded 2 °\°ﬁ
P + ::.
Description of é g 2 a @ X
2 z, >
Sub-soil = E“ g 5 - - [\ § 3 Remarks
stratum = %] o 1" 15cm 2" 15cm 3" 15cm _E I &
= s v
Z S
N1 N2 N3 <
0.0 . . . )
Brownish silty o5 |* * * ® DS
Sand with gravel e e
SPT
Ls |, . .. DS 3 4 6 10
SPT
>
3.0 / DS 50B/14cm R 100
Grayish Brown SPT
Silty Sand 4.5 DS 25 30 34 64
SPT
6.0 f 30 35 38
DS 73
Grayishto | 7.5 romm— S;'ST 10 13 15 28
whitish yellow —
| seT
Sand 9.0 DS 15 16 18 34
Grayish yellow —_— SPT
CWR 10.5 DS 35 50B/0cm R >100 40 40
Grayish white / SPT
> >
CWR 12.0 A i 48 50B/5em R 100 40| 40
SPT
2 2
13.5 DS 25 32 36 68
Grayish Yellow
CWR 15.0 o 30 34 38 72
DS
SPT
16.5 | DS 31 37 40 77
—
I SPT
18.0 | — DS 50B/0cm R >100
—
—
Gzl 195 | — S]‘;’ST 50B/0cm R >100
CWR I
SPT
21,0 |W— 50B/10cm R >100
— DS
—
9p () | —
——
i i —
Blacklgrl\QWhlte 225 ‘ CR 34 Nil
Blackish White R,
2
HR 235 CR 95 95
Note :
Bore hole was terminated at 23.5m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R= Rebound HR:Hard Rock
DS - Undisturbed sample B=No. of blows SR: Soft Rock CWR: completely weathered rock

SDR: Soft disintegrated rock
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BORE LOG SHEET

DS - Undisturbed sample
SDR: Soft disintegrated rock

B=No. of blows

SR: Soft Rock

Proiect: Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane Period of Field
royest: ROB at Byyappanahalli Railway Level Crossing Investigation
Client: Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3 422022
e Building, N.R. Square, Bengaluru - 560002. =
BH No: 7 Ground Water Level : Not Encountered Termination Depth: 6.5m
Location Easting : 786737.068 Northing : 1437538.324 Page No. 7
SPT TEST, Number of blows recorded 2 "\i
—~ + ::'
Description of & = & 2 g X
Sub-soil = & 5‘ » - s X § 8 Remarks
stiatiii 2 3 ] 1" 15cm 2"15em | 3 15em | 2 & &
A g v
z 3
N1 N2 N3 o
00 1+ 1 11
0.5 T DS
Brownish red
sandy Silt
1.5 S];’;l' 8 13 16 29
L I I |
3.0 S];’;‘ 50B/5cm R >100 Refusal Strata
Br°""g"§l‘:{‘”h'te 45 VUV V1] oo 50B/5cm R >100
E DS
5.0 y
Whitish gray HR /
6.5 A CR 52 39
Note :
Bore hole was terminated at 6.5m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R= Rebound HR:Hard Rock

CWR: completely weathered rock
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BORE LOG SHEET

Project: Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane Period of Field
e ROB at Byyappanahalli Railway Level Crossing Investigation
Client: Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3 522022
ent: Building, N.R. Square, Bengaluru - 560002. o
BH No: 8 I Ground Water Level : Not E d Ter Depth: 24.5m
Location Easting : 786726.910 Northing : 1437447.013 Page No. 8
SPT TEST, Number of blows recorded 2 :‘
B B o & g e
oY g & > ;
Description of = g T 8 Re
Snboslstrstem | B Y Flsem | 215em | 315em | 2 2
- 1
7z o
N1 N2 N3 9
L
0.0
LI ] .
Brownish silty
Sand 05 DS
LI B B
SPT
13 |y 5 4 i DS 8 10 13 23
YL -
: 2
Grayish yellow 30 DS 20 25 36 61
silty Sand with
gravel
SPT
9 2 y
45 A s 21 2% 40 64
Whitish brown SPT
silty Sand with | 6.0 DS 50B/10cm R >100
gravel
P SPT
75 / DS 1 13 20 33
Yellowish gray
sandy Silt 10
SPT , <
9.0 A DS 50B/10cm 15 21 36
SPT ,
105 DS 50B/lcm R >100
120 SDPST 50B/8cm R >100
Refusal Strata
SPT
2
135 DS 50B2cm R >100
SPT
15.0 DS 50B/0cm R >100
SPT
Brownich white | 163 o 50B/0cm R >100
CWR
SPT
18.0 DS 50B/0cm R >100
SPT
195 DS 50B/0cm R >100
SPT
2 /
210 DS 50B/0cm R >100
SPT
2 /
25 DS 50B/0cm R >100
Blackish to
brownish white CR 76 66
SR
Grayish to
blackish white CR 69 69
Note :
Bore hole was terminated at 24.5m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R= Rebound HR:Hard Rock
DS - Undisturbed sample B=No. of blows SR: Soft Rock CWR: completely weathered rock

SDR: Soft disintegrated rock
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BORE LOG SHEET

SDR: Soft disintegrated rock

Proiect: Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane Period of Field
Ject: ROB at Byyappanahalli Railway Level Crossing Investigation
Client: Office of the Executive Engineer, Road infrastructure, East Division, # 208, 2nd Floor, Annexe-3 7.2.2022
. Building, N.R. Square, Bengaluru - 560002. TE
BH No: 9 Ground Water Level : Not Encountered Termination Depth: 19.0m
Location Easting : 786723.584 Northing : 1437419.807 Page No. 9
d
SPT TEST, Number of blows recorded 2 °\,
—~ + :r:»
Description of | & 2 & g @ B
g & T 5
Sub-soil £ & g [} b a Remarks
=% < = st nd rd = Qo
stratum & - @ 1" 15cm 2" 15cm 3 15cm = [~ &
Sl g
Z S
N1 N2 N3 ©
: 0.0 ue e
Filled Up .
5 & v e DS
SPT
15 6 8 10 18
DS
SPT
Grayish brown 30 DS 10 15 17 32
sandy Silt
45 ] 9 16 19 35
DS
SPT
6.0 10 21 25 46
DS
I
g [ — %Jg 16 33 38 71
I
qfayish brm_vn o0 |M— SPT 16 20 20 40
silty sand with DS
—
gravel
105 [e— P 15 19 24 43
I
12.0 | — S;;l‘ 13 10 21 31
V
135 SPT 50B/10cm R >100
Grayish brown DS
CWR
SPT
: / >
15.0 A DS 50B/0cm R 100
Brownish white - SPT s
/! >
CWR 16.5 DS 50B/0cm R 100
Brownish white | 18.0 CR 46 46
Hard Rock
19.0 CR 49 34
Note :
Bore hole was terminated at 19.0m depth below existing ground level
SPT - Standard penetration test Refusal means SPT N>50 R= Rebound HR:Hard Rock
DS - Undisturbed sample B=No. of blows SR: Soft Rock CWR: completely weathered rock
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LABORATORY TEST REPORT ON SOIL SAMPLES

ANNEXURE - 111

Project: Construction of Elevated Rotary Flyover at IOC Junction and construction of additional 2 lane ROB at Byyappanahalli Railway Level Crossing

Date of Test: 24.02.2022

c
2
S
@&
Grain Size Distribution (%0) Atterb(eor/g)lelts [S) i‘a Shear Parameters
= ~ ! X
=} L : g S B~ I %’ E £
z > 2 E B IR Rk 2| 3
3 5 2 < 33 &» A TS 2| & Description of
= =2 o8 = e - zZ3> = .
S o = =1 w = - 2 g Soil Strata
8 % 3 a = A 'S ==
2] he] 4= ) é % —~ ~ 8_ ° <
B = - > = = ° = = n c ~ 2 s
. & & 3 & £ E | £ s a s 2g
3 5 £ 3 S 212 z & 2 ¢ <E
= 2 2 o 5 = ‘'S £ >
o S = = = > @ 2 8 5§~
o s » | a = g \_g'):
[
SPT 354/1 15 1 9.6 288 | 138 | 46.8 8.3 Silty Sand
SPT 354/2 3 0 29 321 | 161 | 489 - 5.9 Silty Sand
1 SPT 354/3 45 19 4.7 42.3 141 37 - 9.1 - Silty Sand
SPT 354/4 75 0.1 5.9 84.2 9.1 0.7 - 7.6 - Sandy Soil
SPT 354/5 10.5 0 41 81.8 12.9 1.2 - 11.3 - Sandy Soil
SPT 354/6 135 0 1.8 87.9 | 103 0 10.6 Sandy Soil
SPT 354/12 15 2.6 7.9 33.1 13.2 43.2 - 14 - Silty Sand
SPT 354/13 3 0.1 3.1 34.6 17.1 45.1 - 7.6 - Silty Sand
2 SPT 354/14 45 14 7.1 39.2 14.3 38 36.6 NP SM-MI 9.7 - Silty Sand
SPT 354/15 75 0 238 67 7.2 2 6.7 Sandy Soil
SPT 354/16 10.5 0.5 0.8 234 | 299 | 454 12.9 Silty Sand
SPT 354/7 15 0.4 25 28.1 27.4 41.6 33.7 18 15.7 SM-MI 11.9 - Silty Sand
SPT 354/8 45 0 0.8 264 | 26.8 46 9.8 Silty Sand
4 SPT 354/9 75 0.2 3.7 81.6 14.1 04 - 9.4 - Sandy Soil
SPT 354/10 10.5 0.2 33 795 | 154 1.6 12.8 Sandy Soil
SPT 354/11 15 0 217 | 679 9.6 0.8 10.9 Sandy Soil
SPT 354/17 15 0 2.2 35.7 16.7 45.4 - 14.2 - Silty Sand
SPT 354/18 3 0 15 38.7 18.2 41.6 - 5.2 - Silty Sand
5 SPT 354/19 45 16 33 35.2 16 43.9 36 NP SM-MI 8.6 Silty Sand
SPT 354/20 75 04 16.8 80.1 2.3 04 - 12.7 - Sandy Soil
SPT 354/21 10 0 144 | 76 8.6 1 7.6 Sandy Soil
SPT 354/22 15 2.6 31 228 | 229 | 486 | 307 18 12.7 SM-MI 9 Silty Sand
7 SPT 354/23 3 16.6 19.2 34.2 15.1 14.9 --- 6.3 --- Silty Sand
SPT 354/24 45 0 59 | 299 | 229 | 413 34 Silty Sand
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Unconfined Compressive Strength for Rock Samples*
BH No Depth(m) UCS (t/m2)
BH-1 15.0-16.0 5326
BH -4 15.0-16.0 4650
BH-5 10.0-115 3486
BH -7 50-6.0 5200

Abbreviations used: UDS: Undisturbed Sample, DS: Disturbed Sample, SPT: Standard Penetration Test,
BH: Bore Hole, NP: Non Plastic

Grain Size Distribution : IS 2720-4 | Liquid and Plastic Limit : IS 2720-5 1985 RA

1985 RA 2015 2015
Direct Shear Test : IS 2720-13
Test Method Referred to: | 1986 RA 2015 Free Swell Index : IS 2720-40 1977 RA 2011

Specific Gravity : IS 2720-3 SECTION 1 & 2 1980 RA 2011

Natural Moisture Content : IS 2720-2 1973 RA 2015

Test Method Variation ; None
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Soil Properties

Density of soil

Water table

SPECIMEN CALCULATIONS FOR SHALLOW FOUNDATIONS

NET SBC COMPUTATIONS FOR SQUARE FOOTINGS

y 170 t/m?

1

Assumed

Design ¢ 25 (Correlation between N-Value & Limited based on Engineering Judgement) vNy= (tan 45+¢/2)

NET SBC COMPUTATIONS FOR SQUARE FOOTINGS

ANNEXURE - IVA

B(m) | L(m) | D(m) D/B B/L ) 45+¢/2 VNo dc dq dy Sc Sq Sy
6 6 3.00 0.500 1 25.0 57.5 1.57 1.157 1.078 1.078 1.3 1.2 0.8
cNcscd D(Ng-1) S 0.5yBN
2 R (d?iq) “| S 4w | NetUBC| NetSBC |NetSBC
B(m)|c (t/m?) | D(m N N N 2 w'
(m)|c (t/m9) | D (m) c q v . > 3 1= Tooa | s=az | (KNm?)
6 0 3.00 [20.72 | 10.66 | 10.88 0.00 63.76 47.87 111.63 37.21 37211 1.00
Note 10 kN/m? = 1 t/m?
ALLOWABLE BEARING PRESSURE
Founding | fgqr .
depth (D) | footingof IE(r)]O?r?E D/ | g, p| Pesign'N Si c c Seor | NELABP, 40mm
below NGL | yigth, m |9 SLB value (mm) f ¢ | (mm) | settlement(t/m?)
(Least N-
Value)
3.00 6.00 6.00 0.50 2.00 28.00 12.00 (1.00 0.80 0.80 7.68 52.08

Hence adopt net SBC of 35.0t /m? at 3.0m depth below Existing ground level with factor of safety of 3.0
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ANNEXURE - 1VB

SAFE AXIAL CAPACITY OF PILE IN ROCK WITH NIL RQD (COMPLETELY WEATHERED ROCK)

Calculations are Based on
i Amended IRC 78 formula
ii Concrete strength consideration
Safe Axial Load from Geotechnical criteria

Qu =Cub Nc Ac +Cus As  (Amended IRC 78 Approach)

where Cub Shear strength based on N value upto a depth equal to 2 times diameter of pile
or least lateral dimension and based on N value
NC 9
Cus Ultimate shear strength along the socket limited to 3.0mpa

( For M 35 grade concrete)
For other grades , multiply by vfc/35
L = Length of socket
For a 1000mm pile
Since RQD is nil , method 2 of appendix-5 ( IRC 78) is used

Pile diameter 1.0 m
Cub 60 tm2 (0.60 MPa) E(F)igfkirence taken from IS 2911 fig3 shear strength of weathered
Nc¢ 9
Ac 0.79 m2
Cub Nc Ac 424 tons
fck 35 N/mm? M 35 grade adopted
Cus 1.30 Mpa say 130 t  (Considering N=150)
/
n
2
Socket length 3 3 times pile diameter
As 9.42 m2
Cus As 1225 tons

(Cub Nc Ac) 13+ (Cus As)/6
346 tons

Alowable

Safe Axial Load from concrete strength in direct compression criteria

Qa Cross sectional area of pile X occ

Scc Allowable stress in concrete in direct compression depending on concrete grade
For a 1000mm pile

Pile diameter 1.0 m

CSA 0.79 m?2

oce 900 t/m2 IS-456 For M 35 grade concrete)

Qa 707 tons

OVERALL SUMMARY

Safe vertical load in tons Qa computed based on

I Amended IRC 78, Recommended
Pile Dia (mm) | 3times pile Concrete strength, M35
. safeload
diameter
1000 346 707 350

SAFE AXIAL CAPACITY OF PILE IN ROCK WITH NIL RQD (COMPLETELY WEATHERED ROCK)

53



Calculations are Based on
i Amended IRC 78 formula
ii Concrete strength consideration
Safe Axial Load from Geotechnical criteria

Qu =Cub Nc Ac +Cus As  (amended IRC 78 Approach)

where Cub Shear strength based on N value upto a depth equal to 2 times diameter of pile
or least lateral dimension and based on N value
Ne¢ 9
Cus Ultimate shear strength along the socket limited to 3.0mpa

( For M 35 grade concrete)
For other grades , multiply by vfe/35
L = Length of socket
For a 1200mm pile
Since RQD is nil , method 2 of appendix-5 ( IRC 78) is used

Pile diameter 1.2 m
Cub 60 tim? (0.60 MPa) EsgLe)rence taken from IS 2911 ,fig3 shear strength of weathered
Nec 9
Ac 1.13 m2
Cub Nc Ac 611 tons
fck 35 N/mm?2 M 35 grade adopted
Cus 1.30 Mpa say 130 t/m?2 (Considering N=150)
Socket length 3.6 3 times pile diameter
As 13.57 m2
Cus As 1764 tons
Alowable (Cub Ne Ac) 13+ (Cus As )6

498 tons

Safe Axial Load from concrete strength in direct compression criteria
Qa Cross sectional area of pile X o
Sce Allowable stress in concrete in direct compression depending on concrete grade
For a 1200mm pile
Pile diameter 1.2 m
CSA 1.13 m2
occ 900 t/m?2 IS-456 For M 35 grade concrete)
Qa 1018 tons
OVERALL SUMMARY
Safe vertical load in tons Qa computed based on
Pile Dia (mm) Amendgd IR_C 78,3 Concrete strength, Recommended safeload
times pile diameter M35
1200 498 1018 450 (Limited)

SAFE AXIAL CAPACITY OF BORED CAST IN SITU PILE SOCKETED INROCK
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where

Calculations are Based on
i Amended IRC 78 formula
ii Concrete strength consideration
Safe Axial Load from IRC 78 Approach

FormulaQ, =Re + Ra
(i.e.) Qu=(ksp gs dt Ap) /3 + (Cus As)/6
Allowable Capacity of Pile, Qa = (Re) /3 + (Raf)/6

d = Pile diamet ~ 1.00 m
Socket length  ( Ltime pile diameter in hard rock)
Socket length 0.7 (1 times pile diameter - 300mm)  ( For calculations as per IRC-78)
ksp Empirical coefficient for rocks where core recovery is reported 0.3
9s Design UCS of rock (t/m?) 300
0
ds 1+ 0.4 (Length of socket/Diameter of socket) 1.2 adopted
Ab 0.79 m2  Cross sectional area of pile
Cus Ultimate shear strength along the socket limited to 3 Mpa or 300t/m?

( For M 35 grade concrete) For other grades , multiply by Vfu/35

Cus 3.00 Mpa or 300  t/m2
As 2.20 m2  Surface Area of socket

Re = (ksp Qs dt Ab) 848.23 tons

Raf = (Cus As) 659.73 tons

Qa = (Re) 13 + (Ra)/6 392.70 tons

Safe Axial Load from concrete strength in direct compression criteria
For a 1000mm pile

Pile diameter 1.00 m
CSA 0.79 m2
oce 900.00 t/m?  1S-456 For M35 grade concrete)
Qa 706.86 tons
OVERALL SUMMARY
Pile Dia (mm) Safe vertical load in tons Qa
Amended IRC 78 Concrete strength, Assumed M25 | Suggested for Design
1000 392.70 706.86 400

SAFE AXIAL CAPACITY OF BORED CAST IN SITU PILE SOCKETED IN ROCK

Calculations are Based on
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where

i Amended IRC 78 formula
ii Concrete strength consideration

Safe Axial Load from IRC 78 Approach

Formula Qu = Re + Ra
(IE) Qu = (ksp qs deb) /3 + (CUS AS)/6

Allowable Capacity of Pile, Qa = (Re) /3 + (Rar)/6

d = Pile diameter
Socket length

1.20 m

( 1time pile diameter in hard rock)

t/m2

Socket length 0.9 (1 times pile diameter - 300mm)

Ksp Empirical coefficient for rocks where core recovery is reported

Js Design UCS of rock (t/m?)

ds 1+ 0.4 (Length of socket/Diameter of socket)

Ay 1.13 m2  Cross sectional area of pile

Cus Ultimate shear strength along the socket limited to 3 Mpa or 300t/m?
( For M 35 grade concrete) For other grades , multiply by Vfu/35

Cus 3.00 Mpa or 300

As 3.39 m2  Surface Area of socket

Re = (ksp gs dr Ab) 1221.45 tons

Rar = (Cus As) 1017.88 tons

Qa=(Re) 13 + 576.80 tons

(Raf /6

Safe Axial Load from concrete strength in direct compression criteria

For a 1200mm pile

( For calculations as per IRC-78)

0.
3

30
00
1.
2

adopted

Pile diameter 1.20 m

CSA 1.13 m?2

oce 900.00 t/m2 1S-456 For M35 grade concrete)

Qa 1017.88  tons

OVERALL SUMMARY
Pile Dia (mm) Safe vertical load in tons Qa
Amended IRC 78 [ Concrete strength, Assumed M25 Suggested for Design
1200 576.80 1017.88 570

ALLOWBALE LATERAL LOAD ON PILE - DESIGN CALCULATIONS
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LATERAL LOAD DESIGN CALCULATIONS --1000mm diameter pile -FIXED HEAD

Calculations comply with IS-2911(Partl-Sec 2) |Appendix C
Lateral Load on pile, Q (adopted) 40.00 Tons

Pile diameter(d) 100.00 cm

Grade of concrete M 35 Adopted
Characteristic strength fex 35.00 N/mm?

Ec= 5000 fek (from Code 1S456-2000 in 295803.99 kg/cm? ( converted)
N/mm?)

MI of pile , | = = d*/ 64 4908738.52 cm?#

Ecl 1452024436299.75 | kg-cm?

nh vide table 5 of Annex C,** 0.35 kg/cm?
Coefficient T 333.87 cm

Q (Lateral load) 40000.00 kg

Ly/T 0.00 Adopted

Li/T 2.20 From graph
Li=T x2.2 734.52 cm
Computed deflection yc (cm) 0.91 <10mm okay

Abbreviations, explanations and formula for deflection

Ye Deflection Q* (L1+Ls) 3/12 *Ecl ~ Fixed head condition

T Coefficient SVEcl/kz

Ec Young's modulus for concrete

ki Constant from table 4 - Appendix C of IS-2911(Part 1-
Sec?2)

Mi Moment of inertia

ALLOWBALE LATERAL LOAD ON PILE - DESIGN CALCULATIONS
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LATERAL LOAD DESIGN CALCULATIONS - 1200mm diameter pile -FIXED HEAD

Calculations comply with IS-2911(Partl-Sec 2) |Appendix C
Lateral Load on pile, Q (adopted) 60.00 | Tons

Pile diameter(d) 120.00 |cm

Grade of concrete M 35 |Adopted
Characteristic strength fck 35.00 N/mm?

Ec= 5000 Vfe (from Code 1S456-2000 in N/mm?) 295803.99  Kg/cm? ( converted)
MI of pile , | = & d* 64 10178760.20 |cm?*

Ecl 3010917871111.17 |kg-cm?
nnvide table 5 of Annex C,** 0.35 |kg/cm?
Coefficient T 386.30 CM

Q (Lateral load) 60000.00 9

La/T 0.00 /Adopted

LT 2 20 |From graph
Li=T x2.2 849.86 CM
Computed deflection yc (cm) 1.02 |<12mm okay

Abbreviations, explanations and formula for deflection

ye Deflection Q* (L1+Lf) /12 *EcI  Fixed head condition
T Coefficient S\Ecl/ky

Ec Young's modulus for concrete

k1 Constant from table 4 - Appendix C of IS-2911(Part 1-Sec?2)

Ml Moment of inertia

UPLIFT CAPACITY OF PILE AS PER 1S-2911 APPROACH
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UPLIFT LOAD DESIGN CALCULATIONS - 1000mm diameter pile

Calculations comply with

IS-2911(Partl-Sec 2) Amended Formula

Diameter of the Pile, D 1 m

Shear Strength for CWR, Cu 60.00 t/m? (Limited)
Bearing Capacity Factor, Nc 9.00

Factor of Safety, Fs 3.00 Adopted
Cross Sectional Area of pile, A 0.79 m2

ALPHA Value constant,a 0.90

Length of Socket in WR, L 3.00

Uplift Capaciy of Pile, Qup 113.04 Tons

UPLIFT LOAD DESIGN CALCULATIONS - 1200mm diameter pile

Calculations comply with

IS-2911(Part1-Sec 2) Amended Formula

Diameter of the Pile, D 1.20 m

Shear Strength for CWR, C, 60 t/m? (Limited)
Bearing Capacity Factor, N¢ 9.00

Factor of Safety, Fs 3.00 Adopted
Cross Sectional Area of pile, A 1.13 m2

ALPHA Value constant,d 0.90

Length of Socket in WR, L 3.60

Uplift Capaciy of Pile, Qup 162.78 Tons

UPLIFT CAPACITY OF PILE ASPER IS - 2911 APPROACH
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UPLIFT LOAD DESIGN CALCULATIONS - 1000mm diameter pile

Calculations comply with

IS-2911(Partl-Sec 2)

Amended Formula

Diameter of the Pile, D 1 m

Shear Strength for Hard rock, Cu 150.00 t/m? (Limited)
Bearing Capacity Factor, Nc 9.00

Factor of Safety, Fs 3.00 Adopted

Cross Sectional Area of pile, A 0.79 m2

ALPHA Value constant,a 0.90

Length of Socket in HR, L 1.00 1 times the Diameter
Uplift Capaciy of Pile, Qup 94.20 Tons

UPLIFT LOAD DESIGN CALCULATIONS - 1200mm diameter pile

Calculations comply with

IS-2911(Part1-Sec 2)

Amended Formula

Diameter of the Pile, D 1.2 m

Shear Strength for Hard rock, Cy 150.00 t/m? (Limited)
Bearing Capacity Factor, N¢ 9.00

Factor of Safety, Fs 3.00 Adopted

Cross Sectional Area of pile, A 1.13 m2

ALPHA Value constant, 0.90

Length of Socket in WR, L 1.20 1 times the Diameter
Uplift Capaciy of Pile, Qup 135.65 Tons

GRAIN SIZE ANALYSIS CURVES

ANNEXURE -V
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Grain Size Analysis

100.00
80.00 // —+—Sample No 354/1
/ —=—Sample No 354/2
g 6000 / —+—Sample No 354/3
R
— —— sample No 354/4
40.00
"y
A= —+—Sample No 354/5
—o—Sample No 354/6
20.00
0.00 L
0.01 0.1 1 10
1S Sieve Size {mm)
Grain size analysis Curves around BH - 1
Grain Size Analysis
100 . o
80 / —+—Sample No 354/12
/ —=—Sample No 354/13
5 60 —+—Sample No 354/14
=
;2 f/ ——Sample No 354/15
—
40 E— —+—Sample No 354/16
20
0
0.01 0.1 1 10

IS Sieve Size (mm)

Grain size analysis Curves around BH - 2
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Grain Size Analysis

Y

100

IS Sieve Size (mm)

- ﬂ ——Sample No 354/7
v"/ /
—=—Sample No 354/8
5 60 / —+—Sample No 354/9
i =
; / / / ——Sample No 354/10
— /
40 L —+—Sample No 354/11
20
0 »
0.01 0.1 1 10
IS Sieve Size (mm)
Grain size analysis Curves around BH - 4
Grain size analysis Curves around BH - 5
Grain Size Analysis
100
80 / —+—Sample No 354/17
-
—=—Sample No 354/18
5 60 —+—Sample No 354/19
c
;. / —<—Sample No 354/20
==
40 AT / —+—Sample No 354/21
20
0 +
0.01 0.1 1 10
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Grain Size Analysis

100.00

80.00 /
/ / —m—Sample No 354/22

60.00
/ / —eo—Sample No 354/23
- /

40.00 / Sample No 354/24
-—-/

20.00

% Finer

0.00
0.01 0.1 1 10

IS Sieve Size (mm)

Grain size analysis Curves around BH -7

1.16 Traffic Survey

The traffic volume count surveys were conducted for Fourteen hours from morning 6am to evening 8 pm
to obtain classified count at the IOC Junction. The data was collected on working day by deploying
enumerators to record data for each hour within fifteen minutes intervals to obtain data on the magnitude
of traffic flow, hourly variation and the traffic composition. Analysis of survey data are discussed in the
chapter 5 Design Report.

1.17 Identification of Utilities and Relocations of Structures

During site studies, the presence of following utilities and structures in the area of proposed development
has been identified neither for dismantling nor re location. Details are shown in the Table 0-1 below.

Table 0-1 Existing Utilities / Structure for Relocations

Sl. No Existing Utility Department
1 Lamp post BBMP
2 Water Lane S-W Railway
3 STP S-W Railway
4 Railway Traffic Control Room S-W Railway
5 Old Buildings S-W Railway
6 Compound wall Defense
7 Electrical Poles BBMP
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1.18 Existing condition at Site

The reconnaissance survey was made before detailed design and existing condition of site is captured
through Photos and is apexes in the Table 0-2 below.

Table 0-2 Photos showing existing Ground condition

Banasavadi

Maruthiseva Nagara |

Sevanagara to Banasavadi

Two lane with Two way traffic Maruthi

Traffic Jam at approach due to inadequate
width
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Sub structural view with Pier with pier cap and
plain beam

Diverging Ramp towards New Terminal
station

Construction of ROB at LC136A Obligatory
span

Construction of Pier cap for viaduct for
approach towards Indiranagara side

Development of New Terminal Railway Station at Byyappanahalli
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Improvement Proposals and Design Standards

1.19 General

After the development of the new terminal station, the junction will serve heavy traffic and congested
traffic throughout the day especially during peak hours. Based on the results of the traffic surveys and
investigations an arrangement best suiting to the traffic pattern is proposed for improving the situation.
Proposal is evolved giving due consideration to minimize land acquisition. All the site constraints have
been taken care while formulating the improvement scheme.

Efforts have been made to create a conflict-free situation within the possible limits of the right of way,
the main objective of which is to greatly improve the current situation and expand the flow of traffic as
much as possible.

1.20 Study of Existing Flyover access

The existing flyover constructed at the junction has been studied and is currently providing main access
to connect between Banasawadi to Maruti Sevanagar only and loops are provided only to divert traffic in
right/left direction.

The other access perpendicular to the main traffic is completely blocked, which connects to the new
railway terminal station from Kammanahalli routed from Hebbal to Indiranagar. Traffic congestion is
expected to increase from Kammanahalli via Hebbal to Indiranagar via Sir MV Terminal Station
Byyappanahalli

Analyzing the improvement of the existing flyover to connect Kamanahalli to Indiranagar, the consultants
have re-planned to demolish the existing structure and plan for new structures to provide access in all
possible directions without any collision at the junctions.

1.21 Different Options of Junction Improvement

Various structural options for designing this railway junction have been studied in all possible views to
meet railway and IRC standards. The following options of structures were studied. The type of structure
is chosen based on their advantages and disadvantages.

a. Elevated Rotary
b. Clover leaf

¢. Underpass

Elevated Rotary: The elevated rotary concept was chosen based on the advantages of its circular type,
which enables access from all directions without traffic conflict. Other advantages are that it can be
accommodated on available land without integrating proposed and existing rail lines through land survey.
High speed operations of heavy traffic movement at this junction can be handled with low speed due to
short weave distance. This type of structure is a significant advantage as there is slow traffic.
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Figure 0-1 Elevated rotary concept

Clover Leaf: Options for the Clover Leaf Interchange were tried by designing one loop ramp for right-
turning traffic and one outer connection for left-turning traffic in each quadrant. These types of structures
require more than one structure of different levels and providing approaches is a big problem. The land
acquisition area required to be more for providing service roads along the approaches.

At the planning stage it was found that this type of structure would not suit the proposed and existing
railway lines. Also turns out to be very expensive.
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The type of clover leaf tried at this junction is shown in Figure 0-2 below
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Figure 0-2 Design concept of Clover Leaf
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Underpass: The scheme of underpass at this junction is inconvenient and completely blocked due to
direct access without provision of left or right turns. Proper drainage system is also becoming a problem.

An underpass plan for construction has been attempted at this junction is shown in Figure 0-3 below.

4

SEARUTHI SEVANAGRS

M
-

y.ompound Wall

Figure 0-3 Design concept of Underpass
After analyzing the above options in consultation with the Railways/BBMP officials/Local MLA, it was
finally decided to plan to provide an elevated rotary concept to ease the traffic to overcome the land issue
constraint and meet the railway requirements.
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1.22 Rotary concept
The concept of selecting the junction type at this location is as follows

1. Vehicles entering the rotary are forced to slow down and continue moving slower speeds prevent
vehicles from stopping at intersections.

2. Traffic flow is regulated in one direction of movement only, thus eliminating severe collisions between
crossing motions.

3. This is ideally suited for medium or high traffic or at intersections with at least three or four
approaches.

4. Rotaries are self-governing and practically require no control by police or traffic signals.

Due to reduction in speed of vehicles, severe conflicts and accidents are avoided and their intensity is
less in rotaries.

1.23 Geometric and Structural Design Standards

The geometry of 10C railway crossing junction includes open land in the middle having a circular shape
and road development on all four sides, north-south and east-west. At present, this railway junction has a
main entrance to connect the north-south dual carriageway. The main east-west access is completely
blocked except for diverting traffic in loops from the current main dual carriageways.

As per the site situation and ground reality, an attempt has been made to design the junction in an
innovative way by raising a circular structure in the Centre in a rotary form to utilize the currently
undeveloped railway land. Allow access to connect the road in all directions conflict-free by allowing
railway re-planning at the junction to accommodate additional lanes required as they are planned for future
lanes. To accommodate the heavy traffic of around 2300 veh/hr and 2645 veh/hr, there is a need to
channelize the traffic in the limited land with innovative design of elevated rotary as grade separator.

Traffic rotary or roundabout is a special form of at-grade intersection in which one-way traffic flows
around a large center island before weaving into the respective directions from the traffic flow emanating
from the center island. In our country, the 'keep left' regulation is followed and the flow around the central
island is clockwise.

In arotary intersection there is a smooth and efficient flow of traffic. All traffic proceeds at a fairly uniform
speed. Frequent stopping and starting of vehicles are avoided. Crossing movements are converted into
weaving or merging and diverging operations. Direct conflict is eliminated. Thus the journey is more
consistent and comfortable.

The design of rotary elements requires special considerations depending on each site requirement. No
standard design can be adapted to any particular site conditions. So it became necessary to design the
intersection and increase the capacity of the road smooth and safe traffic movement.

As this project road falls within urban limits, relevant IRC design standards are due consideration to the
Latest directives and guidelines of MOSRTH/IRC/Indian Railways have been followed as far as possible
while formulating design criteria. Other national and international standards are also cited where found
relevant. The criteria for various components are explained below.

1.23.1 Geometric Standards
IRC: 86 — 1983, “Geometric Design Standards for Urban Roads in Plains”.
IRC: 92-1985, “Guidelines for the design of interchanges in Urban areas”
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1.23.1.1 Design Speed

The proposal at the junction is an elevated rotary. Therefore, the design speed of the rotary is less than
that of the roads leading to it. Although it is possible to design a Rotary without reducing high speed, the
geometry can cause large costs for large-scale construction. The normal design speed considered as 30 to
35 kmph for urban areas.

1.23.1.2 Carriageway Width.

The traffic demand on the project road is estimated to be 43448 PCU/day in 2027.Thus; a 4-lane flyover
is justified from the point of view of traffic capacity.

Up/down ramps shall be established to ensure smooth access which induces efficient circulation of
expected traffic in all directions.

The maximum grade of approach road is set below max 5% to ensure climbing performance on slippery
surfaces and to reduce accidents on steep slopes in winter and reduce vehicle traction, as evidenced by the
results of site surveys on several road sections along steep gradient.

Based on the traffic demand as per the projections, four lane configurations are proposed for rotary
flyover and a two lane configuration is proposed for separate uni-directional flyover / road over bridge.

An intermediate carriageway of minimum width is proposed for service roads with footpath cum drain of
2m.

1.23.1.3 Camber.
A camber of 2.5% is proposed for rotary flyover and carriageway of service roads.

1.23.1.4 Super Elevation.

Super elevation of rotary roads is ignored. But, here if the vehicle changes its direction to its opposite side
it travels around the Central Island and changes direction. While shifting, the vehicle may turn or slip, to
overcome this, a minimum lateral slope is provided which is nothing but camber. In rotary roads this
camber acts as super elevation.

1.23.1.5 Horizontal Geometry.

A design speed of 35 kmph is proposed at the rotary flyover and Graded roads. Rotary design is based on
the traffic operations of diverging, merging and weaving. The design elements include design speed,
radius at entry, exit and the central island, weaving length and width, entry and exit widths are designed
as per IRC-65. The Radius of Rotary is designed with minimum radius of 1.3 times of entry curve. The
entry to the rotary is not in straight, but a small curvature of about 20 and 25 meters is introduced. The
exit radius provided is 1.5 to 2 times than the entry radius of the rotary so that the vehicles will discharge
from the rotary at a higher rate. The width of the weaving section is kept higher than the width at entry
and exit preferably between 6 to 18m and weaving length available at the intersection is between 18 to
25m. The traffic rotary is designed as per standards and is reducing the complexity of crossing traffic by
forcing them into weaving operations.

1.23.1.6 Road Signage and Markings

Proper signs and markings are essential for the safety and guidance of drivers. The junction improvement
is so designed to show warning and regulatory signs at appropriate locations. Signs are reflective type and
can be easily noticed at night. All road signs are in compliance with the provisions of IRC 67 - 2001 -
Code of Practice for Road Signs and IRC SP 31 -1992 - New traffic signs.

71



Rotary flyover and service roads are decorated with roadside lamps. Lampposts are attached to the edge
of the flyover. Road markings conform to IRC-35 - 1997 Code of Practice on Road Markings and other
IRC standards.

1.23.2 Structural Design Standards

Basic design criteria for structural designs have been adopted as per the latest editions of IRC Codes and
the requirements laid down in the standard specifications and guidelines of the Ministry of Road Transport
and Highways. Additional technical references of Indian Railways, international standards are used where
provisions of IRC/IS Codes are found inadequate.

The Hierarchy for the following IRC / IS Codes are followed in the design
IRC: 5 General Features of Design.
IRC: 6 Loads and Stresses.

IRC: 15 Construction of Concrete Roads.

IRC: 18 DESIGN Criteria for Pre - stressed Concrete Road Bridges (Post-Tensioned Concrete).
IRC: 21 Standard Specifications and Code of Practice for Road Bridges.

IRC: 22 Composite Construction (Limit State Design).

IRC: 24 Steel Road Bridges.

IRC: 35 Road Markings.

IRC: 37 Design of Flexible.

IRC: 38 Design of Horizontal Curves for Highways and Design Tables.

IRC 39 Standards for Road-Rail Level Crossing (I Revision).

IRC: 44 Cement Concrete Mix Design for Pavements.

IRC: 54 Lateral and Vertical Clearances at Underpasses for Vehicular Traffic.
IRC: 58 Design of Plain Jointed Rigid Pavements for Highways.

IRC: 65 Recommended Practices for Traffic Rotaries.

IRC: 67 Road Signs.

IRC: 69-2005 Guidelines and Specifications of Expansion joint.

IRC: 71 Abbreviations and Symbols in Documents and Plans.

IRC: 78 Foundation and Substructure.

IRC: 79 Road Delineators.

IRC: 83 (Part 1) Metallic Bearings.

IRC: 83 (Part 11) Elastomeric Bearings.

IRC: 83 (Part 111) POT, POT cum PTFE, PIN and Metallic Guide Bearings.
IRC: 86 Geometric Design Standards for Urban Roads in Plains.

IRC: 92 Designs of Interchanges in Urban Areas.

IRC: 103 Pedestrian Facilities.

IRC: 112 Concrete Road Bridges.

IRC SP 19 Manual for Survey, Investigation and Preparation of Road Projects.
IRC: SP: 23 Vertical Curves for Highways.

IRC: SP: 37 Guidelines for Evaluation of Load Carrying Capacity of Bridges.
IRC: SP: 42 Road Drainage.

IRC: SP: 50 Urban Drainage.

IRC: SP: 56 Steel Pedestrian Bridges.

IRC: SP: 57 Quality Systems for Road Construction.

IRC: SP: 90 Manual for Grade Separators and Elevated Structures.
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MoR: Indian Railways Bridge Manual-1998.
IS: 2911 (All Parts) Pile Foundations.

For the items not covered in the above specifications, provisions of following standards are followed in
the given order of priority:

« Provisions of IS codes of Practices:
* Relevant Provisions of BS codes of practices
* Sound Engineering Practices, technical Literature / Papers & Provisions of relevant codes of

advanced and developing countries.

Few images showing the existing Elevated Rotary functioning successfully at several location across India
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1.24 Details of Improvement Proposals.
1.24.1 Elevated Rotary and approaches.

Considering the traffic volume and movement pattern to reduce the junction congestion, elevated rotary
of four lane uni directional flyover is proposed at 10C railway junction, the railway line crosses the
Banasawadi-Maruthisevanagar sub-arterial road in one direction and the Kammanahalli to Old Madras
road in the other direction, connecting the Outer Ring Road and National Highways 4 and 7 respectively.
The junction is very close to the new Byyappanahalli Terminal Railway Station.

The design concept of rotary flyover is that the vehicle can be moved without breaking. Therefore, there
is no opportunity to stop the vehicle but other vehicles can change their direction or cross each other
without stopping. However, the speed of vehicles will decrease. Standard city road speeds do not apply at
rotary intersections. It should pass at a low speed, which leads to safe transport towards one's direction
without any collision. A speed control panel should be provided towards the rotary junction.

The rotary flyover is constructed in fully curved sections and all along the approaches connecting the arm
roads except for a short length at the ends of the approach. Soil slopes with earth retaining structures on
the sides are proposed beyond the abutments on all approach sides. A minimum vertical clearance of 6.525
m from top of rail to bottom of deck is proposed at obligatory span locations at railway junctions as per
Hand book on Railway Construction under clause 10.2.2 selection of ROB/RUB Parameters mentioned
at Page no 369.

1.24.2 Improvement proposals of Rotary

Elevated Rotary and its geometric standards, lane width and median are designed as per IRC norms,
Rotary Carriageway is four lane width of 14.0m each lane 3.5m wide and 1.0m median with 0.5m RCC
crash barriers provided on edge of rotary. The main features are shown in the section below.

1.24.2.1.1 Features of Elevated Rotary at I0C Junction

Number of Lane - 4 lanes unidirectional
Total width of Elevated Rotary :15.0m
Minimum Carriageway Width 14 m
Minimum Vertical Clearance :6.525m
Radius of the Rotary : 32.50m
Circumferential length at C/L of Rotary : 255.0m
Viaduct Span with Steel Box Girder :1x81.31m
11 x68.50m
11 x56.00m
:1x48.00m
Shape of Steel Box Girder : Trapezoidal shape Open at Top
Number of Box Girders at each span : 3 Nos

Further, Length of elevated rotary viaduct span has been fixed in consultation with sub-urban railway
department K-Ride and South western railway department to minimize the interference of Piers with the
proposed railway lane and to minimize acquisition of the railway land at grade. Length of Viaduct Span shall
be maintained with all other Requirements such as Protection to the Piers, etc. Further, Extra Widening of
Carriageway at Curve Portion as per IRC: 86 with Design Speed of 30 kmph shall be provided. Typical Cross
section of Elevated Rotary of span of 81.31m is shown in the Figure 0-4 below.
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1.24.3 Improvement proposals of Approaches to Elevated Rotary

Elevated rotary approaches with up and down ramps are designed considering connectivity to all approach
roads to facilitate users to select their options of destinations. Major 4 roads crossing railway lanes are
proposed to use elevated rotary with up and down ramp roads. Details of the approaches for each road are
explained below.

A. Approaches to Banasavadi road

Special care has been taken to design a rotary approach from Banasawadi road side keeping the existing
traffic flow towards Marutisevanagar. Separate four-lane bi-directional approaches in this direction and
one-way up ramp from the defense property side are proposed to facilitate traffic flow on this road.

B. Approaches to Kammanahalli Road

Up and down ramp approach to Kammanahalli Road is provided with two-way traffic system along with
four lane wide carriage way.

C. Approaches to Baiyappanahalli Terminal Station and Indiranagara side
Following 3 approaches are proposed towards Baiyappanahalli terminal stations.

a. Down ramp to Baiyappanahalli terminal station is provided with one way traffic system with two lane
wide carriage way.

b. UP ramp from Baiyappanahalli terminal station to elevated rotary is provided with one-way traffic
system with two lane wide carriage way. This will facilitate the traffic coming from Indiranagar side
to use the elevated rotary to choose their destinations.

c. Aone-way approach is provided with a two-lane wide carriageway for the down ramp crossing

Baiyappanahalli terminal station and alighting near the railway over bridge of LC 136A. This
ramp will facilitate direct access from the rotary to Indiranagar Road to avoid traffic congestion
at the terminal station.

Further, Length of all viaduct spans has been fixed to maintain vertical clearance of minimum
5.5m up to New Terminal Byyappanahalli railway station and to minimize the interference of
Piers with the Traffic Movement at grade. Length of viaduct span shall be maintained with all
other Requirements such as Protection to the Piers, etc.

D. Approaches to Maruthiseva Nagara

An up and down ramp four lane road to Marutiseva Nagar is proposed with a length of 1416 meters to
alight near the ITC corporate office to avoid congestion on the grade road. The upcoming proposal of a
Sub Urban Railway station at Marutisewa Nagar by K-Ride has also been taken into consideration.

Special up/down ramp to Railway Maintenance shed

Southern Railway Departments have requested to provide access to their maintenance shed located within
the railway land adjacent to the railway lanes. If a special approach is not provided to the shed, the later
railways will face problem to reach the shed, as the graded roads crossing the railway lanes will be
permanently closed. Considering the request of Railways, an intermediate lane width approach has been
proposed for Railway Shed

The main features of UP and Down ramp for the above Four major roads are shown in the section below

1.24.3.1.1 Approaches to Elevated Rotary from Banasavadi road
» Four lane Up/Down ramp approach to Rotary from Banasawadi road
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Number of Lane

: 4 lanes divided bi- directional

Total Width of approaches :17.0m
Minimum Carriageway Width 12X 7.5m
Median :1.0m

RCC Crash barrier :2x0.5m
Maximum Vertical Gradient :5% (1in 20)
Length of Approaches :205.0m
Length of Viaduct Span 4 x 30.00m
Length of End spans : 1x20.0m
Length of Solid Ramp :65.0m

» Two lane Up ramp approach to Rotary from Banasawadi road

Number of Lane

: 2 lanes uni- directional

Total Width of approaches : 8.5m
Minimum Carriageway Width :1X7.5m
RCC Crash barrier :2x0.5m
Maximum Vertical Gradient :5% (1in 20)
Length of Approaches :205.0m
Length of Viaduct Span : 4 x 30.00m
Length of End spans : 1x20.0m
Length of Solid Ramp 165.0m

» Up/Down ramp approach to Rotary from Kammanahalli side

Number of Lane

: 4 lanes divided bi- directional

Total Width of approaches :17.0m
Minimum Carriageway Width 12X 7.5m
Median :1.0m

RCC Crash barrier :2X0.5m
Maximum Vertical Gradient :5% (1in 20)
Length of Approaches :205.0m
Length of Viaduct Span : 4 x.30.00m
Length of Solid Ramp :85.0m

» Down ramp Towards Baiyappanahalli Terminal Railway station & Up ramp to Rotary
from Indiranagara (Old Madras road)

Number of Lane : Two lane unidirectional
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Total Width of approaches : 8.50m

Minimum Carriageway Width 12X 3.5m
RCC Crash barrier 12 X0.5m
Maximum Vertical Gradient :5% (1in 20)
Length of Approaches :205.0m
Length of Viaduct Span : 4 x 30.00m
Length of End spans : 1x20.0m
Length of Solid Ramp :65.0m

» Central Down ramp from rotary to Baiyappanahalli Terminal Railway station beyond
and towards Old Madras road

Number of Lane : Two lane unidirectional
Total Width of approaches : 8.50m

Minimum Carriageway Width :2X3.5m

RCC Crash barrier :2x0.5m

Maximum Vertical Gradient :5% (1in 20)

Length of Approaches :1150.00 m

Length of Viaduct Span : 33x 30.00m

Length of Solid Ramp : 160.0m

» Up/Down ramp approach from Rotary to Maruthisevanagara road

Number of Lane : 4 lanes divided bi- directional
Total Width of approaches :17.0m

Minimum Carriageway Width 12X 7.5m

Median :1.0m

RCC Crash barrier :2x0.5m

Maximum Vertical Gradient :5% (1in 20)

Length of Approaches : 1496.0 m

Length of Viaduct Span : 47 x 30.00m

Length of Solid Ramp :86.0m

» Up/Down ramp approach from Rotary to Railway Maintenance Shed
Number of Lane - Intermediate lane bi-directional
Total Width of approaches :7.0m
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Minimum Carriageway Width
RCC Crash barrier

Maximum Vertical Gradient
Length of Approaches

Length of Viaduct Span

Length of Solid Ramp

:1X6.0m
:2x0.5m
:5% (1in 20)
:210.00 m
:4 X 30.00m
:1X20

: 70.0m

Typical Cross Section of Approaches to Rotary are shown in the table A to F below
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1.24.4 Pedestrian Underpass

The facility of footpaths for pedestrian movements has not been proposed on elevated rotary/approaches
to avoid pedestrian conflicts with vehicular traffic. To facilitate pedestrians to cross the railway line, a
separate pedestrian underpass is proposed below the rotary to meet the railway safety requirements.

The Salient Features of the Pedestrian Underpass with Approaches at Railway crossing are given below.

Length of Pedestrian Underpass : 152m (considering future track)
Type of Structure : RCC Box type

Width of PUP :5.2M

Clear height of PUP . 2.75M

Earth cushion over slab :0.5m

Rail with Ballast on earth cushion  : 0.75m
Entry/Exist to PUP : Steps and Ramp width of 1.2m

Typical Cross Section of PUP at IOC Junction Railway Crossing Below Rotary is shown in Figure 0-11
below.
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Figure 0-11 Typical Cross Section of PUP at Rotary Location




1.24.5 Road Over Bridge

Railway department has recently constructed Road Over Bridge at LC No: 136A with two lane
configurations at railway KM 345/800-900 between Bengaluru Cantonment and Byyappanahalli Railway
Station.

The existing ROB is connecting the new terminal railway station also proposed elevated rotary junction
and the old Madras road at Indiranagar junction on NH-4. After the terminal station is fully developed
and the rotary junction is constructed, the traffic flow will increase to multilane and the existing two lane
configuration of the ROB will become ineffective to accommodate the future growth of traffic in both
directions.

A proposal has been made to construct an additional rail over bridge parallel to the existing with the same
configuration which was constructed recently. The proposed new and existing ROB in this LC 136A will
facilitate one-way flow of traffic to and from directions separately.

1.24.5.1 Type of Structure at Road Over Bridge

The road over bridge is a composite type super structure with steel I girder and RCC deck slab.

The Salient Features of the New ROB with Approaches and viaducts with obligatory span at Railway
crossing are given below

Proposed Road over Bridge at LC No: 136A on LHS of Existing Obligatory span
» Proposed Road Over Bridge at LC No: 136A on LHS of Existing Obligatory span
Obligatory Railway Span

Number of Lane : 2 lanes unidirectional
Number of Span :2x35m

Total width of ROB :12.0m

Minimum Carriageway Width :1X7.5m

Kerb :2x0.55

Footpath :2x1.5m

Crash Barrier :2x0.20m

Vertical Clearance :6.525m

Camber (bi-directional) . 2.5%

Approaches to Obligatory Railway spans

a) Towards Byyappanahalli Railway station

Total Length of Approach :175.0m
Viaduct Length :91.5m
RE- Wall Solid approach :83.5m
Number of Viaduct Span : 3x30.5m
Number of Lane : 2 lanes unidirectional
Total width of Approach : 8.5m
Minimum Carriageway Width 12X 3.25m
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Crash Barrier :2x0.5m

Vertical Clearance :6.525m
Maximum Vertical Gradient :5% (1in 20
b) Towards Old Madras side
Total Length of Approach : 465.0m
Viaduct Length . 274.5m
RE- Wall Solid approach :190.5m
Number of Viaduct Span :9x30.5m
Number of Lane : 2 lanes unidirectional
Total width of Approach :8.5m
Minimum Carriageway Width :2X3.25m
Crash Barrier :2x0.5m
Vertical Clearance :6.525m
Maximum Vertical Gradient : 5% (1 in 20)

Typical Cross Section of ROB at LC 136A is shown in Figure 0-12 below
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1.24.6 At Grade Road improvement

An intermediate road of minimum width of 5.5 m is proposed to be laid on the available land on the grade
road under the rotary approach of Banasawadi, Kammanahalli, Maruthisevanagar sides. Footpath cum
drains is also proposed at the outer edges of service road. A service road towards and beyond the new
terminal station is proposed with a uniform width of over 7.5 m wide road and balance added to footpath
cum drain as per available ROW.

1.25 Right of Way

The area of acquisition of private land and property is minimal compared to land to be acquired by other
government entities. The breakdown of land areas required for acquisition is listed below:

Sl. Description Areain Remarks
No Sq. mtrs
1 | Private Property 8636.28 | At all approaches for Service roads

1. Exclusive at Grade Service road from Maruthi Seva Nagar to
Byyappanahalli New Railway Station.

2. Down Ramp connecting from all approaches to
Byyappanahalli New Railway Station.

3. Exclusive Fly Over connecting from all approaches
towards Old Madras Road.

2 | Railway Property 15306.65

3 | Government Property 3957.10 | BBMP/State Government

1. Defence land in hand: 1068.3Sgmt

4 | Def P 4804.7 . .
etence Property 804.78 2. Defence land required as per this new proposal : 3,736.48Sqmt

Total | 32704.81

The Railways and Defense Departments agreed in principle to hand over the required land as identified at
the site to facilitate the undertaking of construction activities. The methods of compensation for land are
based on internal agreement between the states and the central government. However, for private lands
and properties is compensated by BBMP as per State Government rules.

1.26 Salient Features of Proposed Rotary Flyover and ROB

Various structural arrangement options were studied for the proposed flyover based on:
e Functional requirement.

e Characteristics of subsoil.

e Facilities to be provided at grade.

e Ease in construction.

e Economy etc.

e Topography of Site condition.

Accordingly, the structural system was planned taking into account suitability of the same at the proposed
location, constructability, level of impact on traffic movement during construction etc. Obligatory
coverage for rotary flyover and ROB is planned based on subsoil report, future extension of railway lane
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and preliminary design, it is estimated that span length of 30 to 100 m is economical. Considering the
distance of coverage required for obligatory spans, a length of 48m to 82m has been adopted for rotary
flyover and an obligatory span of 35 m is proposed for ROB. The remaining portion is on earthen ramps
with reinforced earth on either side.

1.26.1 Superstructure Rotary flyover

The type of material proposed for the superstructure is RCC composite slab with trapezoidal shaped open
steel box girder. The recommended minimum web depth for web girder is 1.5m is requirement for
inspection accessibility. The minimum width for the girders bottom flange width is 1.2m to allow for
workers to complete fabrication of various internal girder details. The average distance center to center of
flanges of adjacent boxes have been considered not be greater than 1.2 times and not less than 0.8 times
the distance center to center of the flanges of each box.

Bottom tension flanges and web plate is designed with 30mm thick; the minimum thickness of web plate

should not be less than 8mm. Girders is designed with Internal K-Frames to control distortion of the box
girder. The provision of opening in the middle facilitates access in walking down the middle of the box
during construction or routine maintenance inspections. Wide flanges also need to be stiffened to carry
sufficient load and to avoid buckling.

Since Rotary is significant plan curvature, single bearings of spherical type be used at all supports, since
the curvature of the line of supports generates torsional restraint.

As the flyover is curved in shape and has a proposed span length of 48m to 82m, a steel superstructure
has been adopted. The four lane deck shall consist of 3 numbered trapezoidal steel boxes exposed at the
top and covered with an in-situ RCC slab. The girders are designed and spaced according to the span
length. Internal and external bracing is proposed. Cross diaphragms have also been proposed at support
locations. The superstructure is supported by spherical bearings.

The dimension of girder for 48m span is bottom flange width is 1.2m and top width is 2.51m. Height of
girder is 1.4 and spacing of girders is 5.245m.

The dimension of girder for 56m span is bottom flange width is 1.2m and top width is 2.76m. Height of
girder is 1.667 and spacing of girders is 5.12m.

The dimension of girder for 68.5m span is bottom flange width is 1.2m and top width is 3.15m. Height of
girder is 2.083m and spacing of girders is 4.925m.

The dimension of girder for 81.31m span is bottom flange width is 1.2m and top width is 3.55m. Height
of girder is 2.51m and spacing of girders is 4.725m.

1.26.1.1 Superstructure of Rotary approaches

As longer spans of 30m are proposed, pre-stressed concrete superstructure is adopted. The four lane deck
shall consist of 9 numbers of pre-cast post tensioned I - girders with in-situ RCC slab. The girders are
spaced at 1.91 m. Cross diaphragms are proposed at support locations. For two lane deck shall consists of
5 numbers of pre-cast post tensioned I- girders with in-situ RCC slab. The girders are spaced at 1.70 m.
The superstructure is supported by POT - PTFE bearings.

1.26.1.2 Superstructure of Road Over Bridge
The road over bridge is a composite type super structure with steel I girder and RCC deck slab.
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1.26.1.3 Pedestrian Underpass

Pedestrian Underpass is RCC box type structure has been proposed for construction below the railway
tracks to facilitate for safe movement of Pedestrian to access all the four wings of railway junction.

1.26.2 Substructure

The proposed substructure is RCC straight piers with circular shape. A single pier arrangement is proposed
for the four lane superstructure. The pier cap is cantilevered to accommodate the girders. The height of
the pier is based on the clearance requirement. Where vehicles have to cross below, minimum required
vertical clearance of 5.5 m is ensured. At other support locations, the pier height varies according to the
road profile.

1.26.3 Foundation

The foundation type depends on the subsoil nature and condition at the location. Bore holes taken at site
were studied to get a fair idea of the subsoil composition and to decide on the suitable founding levels.
Various tests conducted at the field and laboratories were reviewed to assess the subsoil composition and
nature. The Soil strata at the location of construction of Elevated Rotary and Road over Bridge at LC No:
136A is very hard and stiff with Non- cohesive soil. As could be seen from the borehole drawings based
on geotechnical investigation report, the hard strata could be seen below the ground at a depth of 3-6m
with N- value greater than 100. At few locations the hard strata starts varies to a depth of 10 to 13m.

Based on the test results, it is proposed that Open foundation is considered to the extent of twenty five
percent of foundation for sub structures and balance area where strata of good bearing capacity is not
available near the ground, and the space is restricted to allow for spread/open foundation, in those cases
the foundation of the structure has to be taken deep with the purpose of attaining a bearing strata which is
suitable and which ensures strictly and durability of structure.

1.26.4 At Grade Roads

At grade roads with intermediate width of 5.5 m wide carriageway and 1.0 to 1.5 m wide footpath cum
drains at the outer ends are proposed below the rotary flyover to cater for the turning traffic from cross
roads. These roads are to be formed widening the existing pavement at shade of flyover; the existing road
level is kept for the widened portion also. The road towards new terminal station and old madras roads
are designed for four lane width with median. The sub grade soil with 8% CBR is proposed for the
pavement layers to be constructed.

The width of underpass and footpath has been derived from the volume of pedestrian traffic at the
location. The drain shall have a width of 1.0m and is placed at the extreme end of the road.

The pavement design is carried out in accordance with the guidelines of IRC 37 —2012. The results of the
traffic survey and the projected traffic volume worked out are made use of in the pavement design. The
design traffic is considered in terms of the cumulative number of standard axles to be carried by the
pavement during the design life of the road and is derived from the initial volume of commercial vehicles
per day, growth rate, design life in years and the vehicle damage factor (number of standard axle per
commercial vehicle) to convert commercial vehicles to standard axles.

30 MSA is adopted for the pavement design of flyover and at grade road respectively to arrive at the
pavement layer composition.
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1.26.5 Utility Relocation Plan

Proposal for shifting the utilities which fall within the project alignment have been prepared. The details
of utilities falling along the project alignment are mentioned below. There are 39 lampposts present along
the project alignment, which have been removed, and lighting arrangement have been proposed in the
flyover portion for both flyover and at grade roads. The cost for new lighting has been included in the cost
estimates.

There are 3 trees falling along the proposed flyover alignment, which have to be felled during the
construction phase. As a compensatory measure, it is proposed to plant thrice the number of trees to be
felled with site specific indigenous species and also to transplant the small trees wherever possible.

1.27 Land acquisition

A land survey around the project area has been carried out and a plan has been prepared with details of
property ownership. Final concept of Elevated Rotary and ROB at Lc136A was incorporated into Land
Survey Map to trace the existence of land acquisition.

The complete land required for acquisition for construction of rotary, allied road works and Road over
Bridge at LC136A is about 62497 Sgmt.

Out of 62497 square meters, about 40% of land amounting to 24745.22 has been used for long-term road
construction for public; after the implementation of the project 14% of the railway land of 8986.427 square
meters will be covered under the shadow of the elevated rotary. The remaining 46% of land is additionally
acquired by Railways/Defence/State Govt / Private Agencies.

At present the total additional possession required is 28766 sqmt. Out of which about 20% from private
property, 13% from defense property, about 14% from state government property and further an additional
53% railway land is to be acquired.

The Table 0-1 below is a statement showing the summary of requirement of land details from various
property owners.

Table 0-1 Requirement of Land details

ZI(‘) Description Area in Sgmt
1 Private Property 8,636.28
2 Government Property 3,957.10
3 Railway Property 15,306.65
4 Defence Property 4804.78
TOTAL 32,704.81-A

Railway land already used

Extent of Rotary Elevated area (above the Railway land)
5 covered on Railway ground, including area occupancy 8,986.427
(288Sgmt) of piers at ground level.

BBMP/Railways a very long back has constructed road

6 for public on Railway land before this project proposal 24,145.22
Total 33,731.647-B
7 Grand Total of the area required -A+B 66,436.457
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SL. NO | DESCRIPTION AREA IN SQMT
1 PRIVATE PROPERTY 8,636.28
2 GOVERNMENT PROPERTY 3,957.10
3 RAILWAY PROPERTY 15,306.65
4 DEFENCE PROPERTY 4804.78
TOTAL 32,704.81

The Railway Authority has agreed to give its land for the implementation of the project, if the State
Government land equivalent to the railway land acquired by BBMP is to be handed over anywhere in the
State, which is about 49038 Sgmitr.
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Land Acquisition Cost based on Karnataka Gazette Guidanaca Value

Cost of Land / Sgmt as per

Guidance Value No. Actual Land
SL. o Areain |CVC/485/2017-18, Bengaluru| Acquisition
No. Description Sqmt dated 05-12-2018, Amount as per Remarks
Shivjinagara Registrar LA(;T;;em
Rate (Rs.) [ Amount (Rs.)
1 |Private Property 118.57 97630 11575989.1 23151978.20| Guidance Value Page No. 66 S1.No. 59
2 |Private Property 89.21 81400 9651598 19303196.00| Guidance Value Page No. 64 S1.No. 47
3 |Private Property 438.18 81400 7261694 14523388.00| Guidance Value Page No. 64 SL.No. 47
4 |Private Property 351.4 81400 35667852 71335704.00| Guidance Value Page No. 64 S1.No. 47
5 |Private Property 175.05 81400 28603960 57207920.00( Guidance Value Page No. 64 S1.No. 47
6 [Private Property 103.96 81400 14249070 28498140.00| Guidance Value Page No. 64 S1.No. 47
7  |Private Property 277.13 81400 8462344 16924688.00| Guidance Value Page No. 64 SL.No. 47
8 |Private Property 303.08 81400 22558382 45116764.00| Guidance Value Page No. 64 S1.No. 47
9  |Private Property 148.27 81400 24670712 49341424.00| Guidance Value Page No. 64 S1.No. 47
10  [Private Property 116.42 81400 12069178 24138356.00| Guidance Value Page No. 64 S1.No. 47
11 |Private Property 493.04 102400 50487296 100974592.00| Guidance Value Page No. 50 SL.No. 21
12 |Private Property 1917.71 102400 196373504 392747008.00( Guidance Value Page No. 50 SL.No. 21
13 |Private Property 9.67 53000 512510 1025020.00| Guidance Value Page No. 117 S1.No. 245
14 |Private Property 115.21 53000 6106130 12212260.00| Guidance Value Page No. 117 S1.No. 245
15 |Private Property 240.01 53000 12720530 25441060.00| Guidance Value Page No. 117 SI.No. 245
16 |Private Property 291.96 53000 15473880 30947760.00| PGuidance Value age No. 117 S1.No. 245
17 |Private Property 453.16 53000 24017480 48034960.00| Guidance Value Page No. 117 S1.No. 245
18 [Railway Property 5825.50 - - - -
19 [BBMP Park 68.08 - - - -
20 |Railway Property 4403.12 - - - -
21 |Private Property 168.68 38000 6409840 12819680.00| Guidance Value Page No. 118 S1.No. 259
22 |Railway Property 1759.25 - - - -
23  |Railway Property 2802.98 - - - -
24 |Defence Land (near ROB) 3792.49 - - - -
25 |Private Property (Lal Developers) [ 973.74 53000 51608220 103216440.00| Guidance Value Page No. 117 S1.No. 245
26 |Government Isolation Hospital 3872.77 - - - -
27 |Railway Property 515.80 - - - -
28 |Private Property 104.45 97630 10197453.5 20394907.00| Guidance Value Page No. 66 SL.No. 59
29 |Private Property 174.29 97631 17016106.99 34032213.98( Guidance Value Page No. 66 S1.No. 59
30 ([Private Property 1048.16 97632 102333957.1 204667914.24 Guidance Value Page No. 66 SL.No. 59
TOTAL| 31151.34 - 668027686.7 1336055373.42 -
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Design report

1.28 General

Preliminary design based on conceptual plan of Elevated Rotary and Road Over Bridge is prepared based
on design data of relevant standard code. The initial design stage is considered here to cover the selection
of structural arrangement and member sizes, for preparation of structural layout, project costing and
tendering purpose.

The project is proposed to be called on turnkey, lump sum, fixed price and No variation basis based on
tenderer's own design based on prescribed parameters. After the concessionary is finalized the initial
design is then followed by a detailed design stage which covers checking in accordance with the Code
and which leads to confirmed structural arrangements and details. Concessionary scope is to prepare
detailed structural design and drawing work for foundation, sub-structure, superstructure, fabrication
drawings as per relevant IRC, BIS and other codes for the Elevated Rotary PUP and road over bridge are
prepared and approved by national institutes like Indian Institute of Science (I1SC)/Indian Institute of
Technology (I1T). Further the design report of railway portion of Elevated Rotary/Road over Bridge to be
got approved by Railway Department before commencement of work.

1.29 Geometrics

Elevated Rotary Geometrics should be based on IRC: 65 Recommended Practices for Traffic Rotaries.
The Standards for Road Geometrics adopted in the Design of the Viaducts and Ramps should be
essentially based on IRC: 92 "Guidelines for the Design of Interchanges in Urban Areas" and the Salient
Features are as follows.

1.30 Vertical Gradient
Maximum allowable Vertical Gradient for all Entry and Exit Ramps shall be limited to 5% (1 in 20)

1.31Vertical Clearances

Minimum Vertical Clearance between Rail Formation Level and bottom level of Soffit of Elevated Rotary
Flyovers/ROB shall be 6.525m as per Hand book on Railway Construction under clause 10.2.2 selection
of ROB/RUB Parameters mentioned at Page no 369.

1.32 Elevated Rotary Design

Rotary design is based on the traffic operations of diverging, merging and weaving. The design elements
include design speed, radius at entry, exit and the central island, weaving length and width, entry and exit
widths should be as per IRC-65. The Radius of Rotary is designed with minimum radius of 1.3 times of
entry curve. Design with rotary access should not be straight, but a small curvature of about 20 and 25
meters is introduced. The exit radius maintained between 1.5 to 2 times than the entry radius of the rotary
so that the vehicles will discharge from the rotary at a higher rate. The width of the weaving section kept
as higher than the width at entry and exit preferably between 6 to 18m and weaving length available at
the intersection maintained between 18 to 90m. The traffic rotary shown in concept and alignment
drawing no NEZPL/DWG/PRJ/204-3 is designed as per standards and is reducing the complexity of
crossing traffic by forcing them into weaving operations.

1.33 Obligatory Span
Obligatory Span adopted for rotary is 48m to 82m and for Road Over Bridge is 35m.
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1.34 Viaduct Span
Viaduct span proposed for rotary approach is 30m and for road over bridge is 30.5m.

1.35 Super structure of Rotary

Elevated Rotary flyover is proposed for design as curved bridge with Steel Box Girder of Trapezoidal in
shape is proposed as the span arrangements are more than 48m and longest is 82m. The torsional
Properties of the closed section is advantageous in this type in reducing and simplifying the arrangements
and are also extremely efficient in carrying torsional loads found in this type bridge and these bridges
special analysis and detailing are required. After award of work contractor shall provide detailed design
analysis report verified by Indian Institute of Science/Technology. The detailed design phase confirms or
revises the initial design called for tender purposes. The proofed design should be submitted to Indian
Railway Authority for further approval of design criteria.

1.35.1 Choice of a box girder form

While box girders are thought to be more expensive, the advantages of box girder are better appearance
and less maintenance, may merit considering box girder as an alternative for any bridge spanning 45m to
100m.

Curvature is a good look but the structure is unusually tight, curvature is more easily achieved with box
girders; Box girders can effect curvature more easily and accommodate torsional effects more easily. Box
girders are also better at sharing the load than I-beams. Hence the choice of box girders is considered.

1.35.2 Initial Design

The initial design stage is considered here to cover the selection of structural arrangement and member
sizes, after the General Alignment Drawing of the layout has been finalized by the Railways, the initial
design is then followed by a detailed design stage, which covers checking in accordance with the Code
and which leads to confirmed structural arrangements and details.

Naturally, the choice of span length requires consideration of sub- and super-structure costs and strikes a
balance for overall economy. Such balance is strongly influenced by foundation conditions and their
resulting costs. While considering the cost of the superstructure, the consultants designers took full
advantage by using composite box girder construction: Economic span lengths are likely to be longer than
with concrete construction, span-long girder sections can be erected by mobile crane, torsional
performance may reduce bearing requirements (particularly with curved girders), torsionally stiff sections
are stable (after erection) without intermediate bracing.

During initial design also consider the benefits in appearance which box girders can offer the: smooth
lines, on the side faces and below, clean surfaces, with no external visible web stiffeners, use of sections
curved in plan, where appropriate, sloping webs.

1.35.3 Initial Design Cross section

The rotary is designed with a larger span of 4 No’s to leave space to accommodate future planning of
additional lanes along the existing railway lane. The span of the bridge is chosen so as not to interfere
with train movement and all foundations and substructures of piers are placed outside the right of railway
land boundary.
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The span lengths of rotary bridge are 1 of 48m, 1 of 56m, 1 of 68.5m, and 1 of 81.31m,. According to the
span length the initial design of cross section of box is designed and details are presented under section
5.10 below.

1.35.4 Load effects and combinations

Loading Standards. The structural system is designed for loadings as per IRC 6: 2000. The basic loadings
to be considered are:

» Dead load constituting of self-weight of structural members
« Superimposed dead load constituting of weight of wearing coat, crash barrier and median

« Live load constituting of loads due to 4 lanes of IRC Class A vehicles or 2 lanes of IRC class
70R vehicles whichever produces the worst effect

« Wind load as applicable to the site based on the height.
« Seismic load as per provisions in IRC code relevant for Seismic zone

The object of the analysis is to arrive at design load effects for the various elements of the structure. The
most severe selection of loadings and combinations needs to be determined for each critical element. The
main design load effects which are to be calculated include the following:

a. Maximum moment with co-existent shear and torsion in the most heavily loaded main girder: at mid
span, over intermediate supports, and at splice positions.

b. Maximum shear with co-existent torque and moment in the most heavily loaded main girder: at
supports, and at splices.

c. Maximum torque with co-existent shear and moment in the most heavily loaded main girder: at

supports, and at splices.

Maximum distortional torques in main beams.

Maximum forces in transverse bracing at supports (and in intermediate bracing if it is participating).

Maximum and minimum reactions at bearings.

Transverse slab moments (to be combined with local slab moments for design of slab reinforcement).

S @ = o o

Range of forces and moments due to fatigue loading (for shear connectors and any other welded details which
need to be checked).

In addition, displacements and rotations at bearings will need to be calculated.

1.35.5 Design of beams

In the initial design, the main longitudinal beams provide sufficient strength in bending and shear to resist
global bending, local effects (such as direct wheel load or compression on bearings) and the combined
effects of structural participation with any bracing system. The torsional effects calculated in the global
analysis should be considered as additional shear stresses. Distortion effects are also to be considered.

1.35.6 Intermediate web stiffeners

Vertical web stiffeners improve the shear resistance of a slender web. They also act as intermediate
restraints for any longitudinal stiffeners. Stiffeners form part of cross frames which restrain the box against
distortion. Stiffeners are usually simply flat, although tees are sometimes used for added stiffness and
strength.
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Intermediate stiffeners should be connected to the top flange to avoid fatigue problems. Their presence
increases the deformation stiffness of the section (because the webs are stiffer against out-of-plane
bending) and this may lead to localized bending at the top of the web unless proper connection is made.

1.35.7 Internal K - Frames

Internal K-frames is provided to maintain the shape of the cross section against torsional forces that tend
to distort the shape of the box girder. Box girder distortion is generally caused by torsional forces that are
not distributed to the elements of the girder cross section in proportion to the torsional stresses. Curved
girder under self-weight or gravity of concrete deck (distributed vertical load), the girder’s deformation
has an interaction of bending and twisting.

Torsional moments in thin-walled sections such as box girders are resisted by the shear stresses on the
components that make up the girder cross-section. Torsion in thin walled members is usually categorized
as either Saint-Venant torsion or warping torsion.

The torsional stiffness of a cross-section consists of both warping and Saint Venant components; however,
the high torsional stiffness of boxes is primarily due to the large St. Venant component that results from
a closed cross-section. Depending on the distribution of the applied torsional loads, the cross-section of
a box girder may distort from its original shape. This distortion of the cross-section can lead to significant
warping stresses, which are in addition to torsional warping stresses. Warping stresses that develop as a
result of distortion of the cross section are appropriately referred to as distortional warping stresses. While
torsional warping stresses in box girders may be relatively small, without proper bracing distortional
warping stresses can be quite significant.

Box girder distortion is usually controlled by internal cross-frames that are spaced along the length of the
girder. Forces develop in these cross-frames and other bracing members due to the distortion of the box
section Torsion in box girders is usually the result of either horizontal curvature of the girder or
unbalanced gravity loading that results in an eccentricity of the load on the cross-section.

Intermediate restraint to the cross section is provided to control distortion. Cross-frames is provided to
control distortional deflections, even though the stresses might be acceptable without them. Some form
of cross-frame is likely to be provided at relatively close spacing to brace an open steel box during
construction.

1.35.8 Mirror Layout of Cross Frame bracing

In the mirrored layout, the top truss diagonals on both girders frame into the box girder flange at the
location of the external K-frame help to distribute the force into the girder. The mirrored layout should
generally be considered for girders. The following Figure 0-1 shows the Mirror Layout of Cross frame.
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y — EXTERNAL BRACE AT CORNER & MID SPAN

Figure 0-1 Mirror Layout of Cross Frame
1.35.9 Diaphragms and cross-frames

The primary external bracing for the box girders is consist of diaphragms that control the twist of the cross
section. External diaphragms are provided at the supports and also placed at intermediate locations along
the length of the bridge.

Diaphragms at the supports, forces are transferred from the box girder to the substructure below through
bearings. Mainly, these forces are vertical, although lateral restraint may also need to be provided at some
selected positions.

Where there is a single bearing under the box and it offers little resistance to lateral rotation (eg elastomeric
pot bearings), there is no torsional restraint; the loads transferred by the two webs are equal (assuming the
bearing is at the centerline).

When there are two bearings, under or near each of the webs, torsional restraint is provided to the box;
the load from each web is different and there is torsional shear transfer from the flanges. Whenever lateral
restraint is present, there is a combined torque, because the restraint is not at the level of the shear center
of the box.

The main function of the support diaphragm is to provide an adequate load path to transfer the shear forces
from the webs to the bottom bearings of the box. In doing so it maintains the cross section of the box
against distortion.

The criteria consider for the solid end diaphragms for box girder applications, the most obvious
consideration is the basic shear strength of the plate diaphragm. The other consideration is related to
excessive shear deformations at the ends of the beams that can result in rigid body rotations of the girders
along the length.

Plated diaphragms are usually provided at the supports, as they provide these functions most easily,
although a rigid, adequately braced cross-frame may also do so.

Clearly, full diaphragms close the box section, yet access into the box is necessary for completion of
fabrication and for future inspection and maintenance. Openings are usually provided to permit access
along the box, but the effect of these openings on the performance of the diaphragm has to be carefully
considered; the size and position of any opening needs to be limited. Diaphragms are provided with
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vertical stiffeners above the bearings because of the large forces involved. The Figure 0-2 below shows
the typical section of diaphragms.

CRASH BARRIER

SLOPE 2.5% ,— SHEAR STUD
———
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T |
N

TOP FLANGE
20 THICK DIAPHRAGM

WEB 12.5 THICK

STEEL BOX GIRDER

. —— SPHERICLE BEARING
—— PEDESTAL

Figure 0-2 Typical Section of Diaphragms

1.35.10Bearings under diaphragms

The setting of bearings relative to the box girder can have a significant effect on the stresses in the
diaphragm and needs to be considered carefully.

Any error in setting the bearing transversely to the box (i.e. parallel to the plane of the diaphragm) will
have only minor effect on stresses and can usually be neglected. Transverse movements, on unguided
bearings, are also likely to be minor and usually may be neglected.

Any errors in setting the bearing longitudinally (i.e. normal to the plane of the diaphragm) and any
eccentricities of the reaction due to movement are much more significant.

1.35.11Access holes in diaphragms

Access is provided through diaphragms, during construction and during service. The absolute minimum
requirement is for a hole 457 mm diameter, but it is generally recognized that larger holes are normally
necessary.

1.35.12Bracing between main beams

For load distribution purposes, bracing may be required between main beams at supports or at selected
intermediate positions. Design load effects should then be determined by global analysis. Such bracing
usually takes the form of cross-beam acting in conjunction with the slab.

The cross-beams are to be joined to the main box girder beams on site. The box girders shall be provided
with an intermediate diaphragm or cross-frame at that position; a stub should be provided on the outer
face, to which the cross-beam can be spliced.

When each box is supported on a single bearing at intermediate supports, temporary cross-bracing may
be needed for torsional restraint during construction.
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1.35.13Shear connection

To provide the necessary shear transfer between the steel girder and the concrete slab, shear connectors
are required at the top flange for composite action. The shear flow varies along the beam, being highest
near the supports. For economy, it is customary to vary the number and spacing of connectors to provide
adequate shear resistance. The most commonly used form of connector is the headed stud.

1.35.14Slab design

Bending of the main beams results in compressive stresses in mid span regions of the deck slab and these
are normally well within the compressive resistance of the concrete. Tension reinforcement is provided
over intermediate supports to carry global effects. The design of the deck slab transversely is determined
mainly by the local effects of the wheel loads in conjunction with the distribution moments arising from
bending of the main girders.

1.36 During Construction
1.36.1 Splices

Each box girder will be fabricated in a number of lengths and joined together on site, either prior to or
during erection. Splice positions are normally arranged to be away from positions of maximum moment,
though consistent with the use of the longest feasible individual lengths, for economy.

Splices can be either bolted or welded. Bolted splices offer quicker completion of site work and avoid the
more rigorous requirements of quality control necessary for site welding. On the other hand, welded
splices offer a clean finished surface with better appearance and easier maintenance of the protective
treatment.

1.36.2 Open steel boxes

Open steel boxes save weight in the top flange and are usually easier to fabricate than closed boxes, but
during construction require lateral bracing to the top flange (usually cross frames will be adequate);
additional bracing and the sequence of concreting must be considered carefully. Some plan bracing,
usually just below the top flange, is also likely to be necessary to stiffen the girder against torsional effects
during erection. Cross-ties are necessary with trapezoidal sections to stop the ‘U’ opening out. Both of
these must be positioned so as not to interfere with formwork for the slab. Over the box, permanent
formwork is normally preferred, to avoid the subsequent difficult task of stripping out.

1.37 Initial design calculation

The initial design calculation for span of 48 m, 56m, 68.5m, and 81.31m are shown in the table 5-1 to
table5-4 below.

104



Table 0-1 Design calculation for 48m Rotary Span
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Table 0-2 Design calculation for 56m span

1 Span- 56m 56

2 Cantilever 1000 mm

3 Trapizodial Girder Top Opening

4 Depth =spanx10/3/30 1866.67

5 Deck depth-200mm 200.00

6 depth of Girder -d 1666.67

7 Bottom FInge- b/t not>24 24.00

8 t=thickness of plate= 50mm

9 1200.00

10 Top Flange=b+d tan(25)x2 2754.36

11

12 Cantilever length 1000.00

13 Top flane length 2760.000

14 Space between Girder 2360.00

15 Top flange length 2760.00

16 Space between Girder 2360.00

17 Top flange length 2760.00

18 Cantilever length 1000.00

19 Total 15000.00

20

21 slope length of box girder 1840.16 780| 1666.67

22

23 Length of Slope Web= 2 times 3.68 thick of plate mm 0.03| Areainmm”2 [ 0.110409| volume/mt | 0.110409|Weight MT/n| 0.866713946
24 Bottom flange 1.20 thick of plate mm 0.03 0.036 0.036 0.2826
25 Top flange =2 Times 2.00 thick of plate mm 0.03 0.06 0.06 0.471
26

27 Total Wight of Girder/mt/box 1.620314
28 FOR 3 BOX/MT 4.860941838
29 FOR 3 BOX/56MT 56.00 SPAN 272.2127429
30 Add 15% extra for stiffeners, diaphragam, bolts, bracings etc., 40.83191144
31 Total weight for56m span for 3 box 313.0446544|MT
32 Area of sspan=66x15 840.00 0.372672208
33 372.6722076|kg/sqmt
34 say 373
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Table 0-3 Design calculation for 68.50 m span

1 Span- 68.5m 68.5

2 Cantilever 1000 mm

3 Trapizodial Girder Top Opening

4 Depth =spanx1073/30 2283.33

5 Deck depth-200mm 200.00

6 depth of Girder -d 2083.33

7 Bottom FInge- b/t not>24 24.00

8 t=thickness of plate= 50mm

9 1200.00

10 Top Flange=b+d tan(25)x2 3142.95

11

12 Cantilever length 1000.00

13 Top flange length 3150.000

14 Space between Girder 1775.00

15 Top flange length 3150.00

16 Space between Girder 1775.00

17 Top flane length 3150.00

18 Cantilever length 1000.00

19 Total 15000.00

20

21 slope length of box girder 2300.20 975| 2083.33

22

23 Length of Slope Web= 2 times 4.60 thick of plate mm 0.03| Areainmm”2 [ 0.138012| volume/mt [ 0.138012|Weight MT/n| 1.083392433

24 Bottom flange 1.20 thick of plate mm 0.03 0.036 0.036 0.2826

25 Top flange =2 Times 2.00 thick of plate mm 0.03 0.06 0.06 0.471

26

27 Total Wight of Girder/mt/box 1.836992

28 FOR 3 BOX/MT 5.510977298

29 FOR 3 BOX/68.5 MT 68.50 SPAN 377.5019449

30 Add 15% extra for stiffeners, diaphragam, bolts, bracings etc., 56.62529174|MT

31 Total weight for68.5m span for 3 box 434.1272366

32 Area of sspan=68.5x15 1027.50 0.42250826 |kg/sgmt

33 422.5082595

34 say 423 |kg/sqmt
Avg Steel gnty per sqmtr for 80m,67m&54m 422.9227479 kg/mt2
say with 410 kg/m2
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Table 0-4 Design calculation for 81.31 m span

1 Span- 81.31m 81.31

2

3 Cantilever 1000 mm

4 Trapizodial Girder Top Opening

5 Depth =spanx1023/30 2710.33

6 Deck depth-200mm 200.00

7 depth of Girder -d 2510.33

8 Bottom FInge- b/t not>24 24.00

9 t=thickness of plate= 50mm

10 1200.00

11 Top Flange=b+d tan(25)x2 3541.18

12

13 Cantilever length 1000.00

14 Top flange length 3550.000

15 Space between Girder 1175.00

16 Top flange length 3550.00

17 Space between Girder 1175.00

18 Top flange length 3550.00

19 Cantilever length 1000.00

20 Total 15000.00

21

22 slope length of box girder 2771.71 1175 2510.33

23

24 Length of Slope Web= 2 times 5.54 thick of plate mm 0.03| Areainmm”2 | 0.166303| volume/mt | 0.166303|Weight MT/m 1.305477
25 Bottom flange 1.20 thick of plate mm 0.03 0.036 0.036 0.2826
26 Top flange =2 Times 2.00 thick of plate mm 0.03 0.06 0.06 0.471
27

28 Total Wight of Girder/mt/box 2.059077
29 FOR 3 BOX/MT 6.177231868
30 FOR 3 BOX/81.31 MT 81.31 SPAN 502.2707232
31 Add 15% extra for stiffeners, diaphragam, bolts, bracings etc., 75.34060848
32 Total weight for 81.31m span for 3 box 577.6113317
33 Area of sspan=81.31x15 1219.65 0.473587777
34 473.5877766
35 say 474
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1.38 Sectional Details of Box Girder as per design

The sectional design details for box girder for the following spans of 48m, 56m, 68m.50m, and 81.31m is
shown in Figure 0-3 to Figure 0-6 below.
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Figure 0-6 Sectional cross section of Trapezoidal box girder for 81.31 span

1.39 Design of Substructure

The initial sectional design of substructure and foundation of the flyover is based on IRC6-2000 and IRC
78-2000. The latest amendments of IRC 6:2000, IRC 78:2000 etc. are also considered during initial
design. RCC piers of straight portion below are proposed. Rectangular Pier cap is provided top of the pier.
Initial design of Abutments is similar to piers with no earth pressure forces. The effects of load from one
side span alone are considered in the initial design of abutment.

While initial section designs the following loads are considered: (i) Dead Load: Vertical load due to dead
load of the superstructure on the abutment and the self-weight of abutment. (ii) Superimposed Dead Load:
Vertical load from superstructure due to superimposed dead load. (iii) Live Load: Effects due to following
cases are studied and worst case of these is considered in the initial sectional design * Single lane IRC
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70R placed at extreme end  Two lanes of IRC 70R e Single lane of IRC class A * Four lanes of IRC class
A (iv) Braking Load: (v) Longitudinal force due to bearing friction:(vi) Seismic Load (Longitudinal and
Transverse): (vii) Wind Load.

1.40 Design of Foundation

The Soil strata at the location of construction of Elevated Rotary and Road over Bridge at LC No: 136A
is very hard and stiff with Non- cohesive soil. From the geotechnical report the hard strata could be seen
below the ground at a depth of 3-6m with N- value greater than 100. At few locations the hard strata starts
varies to a depth of 10 to 13m.

Based on the test results, it is proposed that Open foundation is considered to the extent of twenty five
percent of foundation for sub structures and balance area where strata of good bearing capacity is not
available near the ground, and the space is restricted to allow for spread/open foundation, in those cases
the foundation of the structure has to be taken deep with the purpose of attaining a bearing strata which is
suitable and which ensures strictly and durability of structure.

1.41 At Grade Roads

The at- grade roads on either side of the flyover shall be of intermediate lane configuration with
Carriageway width of 5.5 m. Footpaths and drains having width 2m are provided on the outer edges.
Typical arrangement of flyover and at grade road is given in the previous section.

1.41.1 Pavement Design
Design of Flexible Pavement for New Pavement as per IRC: 37-2012.

1.41.1.1 Traffic Forecast and Design Traffic.

Traffic data obtained from traffic survey and analysis have been used for design of pavements. Out of the
various types of vehicles encountered during classified traffic volume counts LCV, Bus, 2-Axle and multi
axle trucks have been considered as commercial vehicles in pavement design. Table 0-5 below gives the
summary of ADT obtained from the traffic survey for the proposed approaches to grade separators. The
Traffic Volume Count Survey data sheet is enclosed as Annexure- 5.1

Table 0-5 Traffic Survey of Commercial Vehicle

No of Commercial Vehicles per day

ill' At 10C junction

0 LCV BUS 2 Axle MAV Total
Approach roads of existing flyover

1 | from Maruthisevanagar to 731 274 141 37 1183

Banasavadi

Approach roads of existing flyover
2 | from Banasavadi to 718 376 247 40 1381
Maruthisevanagar

1.41.1.2 Design Traffic in CMSA (Cumulative Million Standard Axles).

The design traffic is considered in terms of cumulative number of standard axles to be carried during the
design life of the road. Its computations involves estimates of the initial volume of commercial vehicles
per day, lateral distribution of traffic, the growth rate, the design life in years and the vehicle damage
factor to convert commercial vehicles to standard axles.
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Out of the various types of vehicles encountered during traffic counts, Light Commercial Vehicles
(LCV’s), Buses, 2-Axle Trucks, 3 Axle Trucks and Multi Axle Vehicles (MAV’s) have been considered
as commercial vehicles.

The following equation is used to compute the design traffic Ns, in terms of the cumulative number of
standard axles.

Ns=365x [(1+r) n-1]XAXDxF
r

Where,

r = Annual growth rate of commercial vehicle

n = Design life in years

A = Initial Traffic in the year of completion of construction in terms of the number of commercial
vehicles per day- The traffic in the year of completion is estimated using the following formula:

A =P (1+r)x

Where, P = Number of commercial vehicles as per last count

X = Number of years between the last count and the year of completion of construction Assuming the
construction period as 2 years for construction of flyover, including time taken for award of work the

estimated traffic, ‘A’ in the year of completion of construction

Table 0-6 Statement of Number of Commercial and Initial Traffic in the year of construction

SI. No Road Section P A
Approach roads of existing flyover from Maruthisevanagar
1 . 1183 1304
to Banasawadi
Approach roads of existing flyover from Banasawadi to
2 . 1381 1523
Maruthisevanagar

D = Lane Distribution Factor- Since the present study is for the construction of dual two lane, D is adopted
as 75% of the total number of commercial vehicles in each direction for dual two lane.

F = Vehicle Damage Factor (VDF) - defined as equivalent number of standard axles per Commercial
vehicle. It is a multiplier to convert the number of commercial vehicles of different axle loads and axle
configuration to the number of standard axle load repetitions. If Initial traffic volume in terms of number
of commercial vehicles per day varies from 0 —150, 150 — 1500 & more than 1500 commercial vehicles
per day, national average vehicle damage factor as per IRC: 37-2017 is taken as 1.5, 3.5 & 4.5 respectively.

Ns = Cumulative no. of Million Standard Axles (CMSA)- The design traffic in terms of Cumulative
number of million standard axle load repetitions obtained as per IRC 37 for a design period of 15 years
are given in the Table 0-7 below.
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Table 0-7 Design Traffic in MSA

Cummulative Number of Million Standard Axle

SI No Road Section
LCcVv BUS 2 Axle MAV Total

Approach road from Maruthisevanagar

. 16.6 6.24 3.2 0.36 26.4
to Banasavadi

Approach road from Banasavadi to
2 ) 16.36 8.57 5.6 0.39 30.92
Maruthisevanagar

Thus, from the above Table 0-7 the design traffic in terms of cumulative number of million standard
axles (CMSA) is rounded up & taken as 30 CMSA for Approach flyover.

1.41.2 Existing Sub grade and Design CBR

The samples collected from nearby project area shows good quality soil which can be used for the sub
grade. The 4 days soaked CBR value of the sample tested found to be 8% and the same is proposed to be
used for sub grade.

Design CBR: Keeping in view the soil characteristic as stated above, the pavement for the Project road
has been designed adopting CBR value of sub grade as 8%.

Considering the sub grade soil CBR of 8% and design traffic as given in Table above, the new flexible
pavement thicknesses obtained for a design life period of 15 years as per IRC 37-2012 Plate-6 (CBR 8%)
at page 27 works out as under in Table 0-8 below.

Table 0-8 Statement of Pavement Crust Thickness

Pavement design thickness (mm) for design CBR of 8%

Road section Design Traffic (msa) GSB | WMM | DBM | BC | Total

Approach roads of existing

30 200 250 100 | 40 590
flyover

Typical Cross Section showing layers of Pavement Composition is shown in Figure 0-7 below

BC+DBM
AT R N AR X HOCRAH
S RS ISR RS
SRR A $385 e
< WMM
GSB

SUB GRADE, CBR 8%

Figure 0-7 Typical Section of Pavement Composition

115



1.42 Analysis of Existing Traffic and Forecast
1.42.1 Traffic Survey between To & Fro from Maruthi Sevanagar to Banasavadi

Classified Volume Count Survey is carried out during August 2021at approach of flyover from Maruthi
sevanagara to Banasavadi and Banasavadi to Maruthi sevanagara . Traffic flow is two way directions
with 7m CW and 0.5m wide median. CVC is done for one day count from morning 6 am to evening 8pm
for 14 hours to assess the volume of traffic flow. This location survey is analyzed to obtain the following
traffic characteristics:

. Average hourly variation of traffic volume
. Average Composition of traffic

The project road observes combined direction flow of traffic about 30105 Vehicles (15321 from M-B&14784 from B-
M) in terms of PCU is 31438 covering Morning to Evening including Peak hours. Hourly counts of different types
of vehicles are shown in the below table and composition of fast moving motorized vehicles is about 99.55 percent.
The number of vehicles movement in hourly is shown in below table 5-9.
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Table 0-9 Classified Volume Count of different types of vehicles

. Bi-
Picku Hand Total
Stand - Pl Two |Passe GOO |Tracto | Cycle Total .
L Mini Cars/ | Vans/ 2-Axle | 3-Axle cart/A .| Vehicl
Timings | ard . |Wheel| nger MAVs |LCVs | Ds r |s/Cycl| . Others| Vehicl .
Buses| Jeeps | Maxica Trucks|Trucks . nimal esin
Buses ers Auto AUTO | Trailer e es
bs ) Drawn PCU
Ricksh
06.00-07.00 | 25 6 65 32 316 74 15 2 0 41 19 7 32 0 0 634 709
07.00-08.00 | 41 10 208 60 424 99 26 4 0 57 24 8 iy} 0 0 1003 1120
08.00 - 09.00 41 12 643 69 802 236 33 3 0 58 10 1 68 0 0 1976 2099
09.00 - 10.00| 48 6 879 79 1384 240 27 2 0 39 16 4 19 0 0 2743 2756
10.00 - 11.00 50 8 927 106 1722 272 27 0 2 54 23 8 16 0 0 3215 3200
11.00-12.00| 35 4 820 84 1488 212 24 1 3 71 22 6 12 0 2 2784 2753
12.00-13.00| 23 1 682 112 1078 200 34 4 0 83 25 9 33 0 1 2285 2345
13.00 -14.00 27 2 607 132 1150 182 24 4 1 82 16 1 25 0 0 2253 2251
14.00 - 15.00| 26 6 595 86 678 194 28 4 0 93 2 5 22 0 1 1740 1880
15.00 - 16.00 49 15 567 72 978 162 36 14 3 68 49 6 35 0 0 2054 2168
16.00 - 17.00| 41 27 653 73 1038 230 a2 10 1 49 84 12 25 3 0 2288 2468
17.00 - 18.00 34 12 783 53 676 222 30 2 3 76 42 3 41 1 1 1979 2155
18.00 - 19.00| 41 18 903 45 885 256 24 5 3 80 100 4 72 1 0 2437 2616
19.00 - 20.00| 34 8 867 56 1212 400 18 6 0 68 23 1 21 0 0 2714 2918
Total 515 135 9199 1059 13831 2979 388 61 16 919 455 75 463 5 5 30105 | 31437.65
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Hourly Movement of vehicle =c7am
W 7-8 am
m3-9am
Hm9-10am
m10-11lam
m11-12am
m12-13pm
M 13-14pm
14-15pm
M 15-16pm
m16-17pm
17-18pm
18-19 pm
19-20 pm

Graphical Representation of Movement of Vehicle Hourly

1.42.2 Peak Hour Traffic

Peak hour traffic of combined vehicles from both the directions of flow is at 10 am to 11 am is estimated
as 3215 vehicles per hour (3200 PCU),.

1.42.3 Estimated Traffic from Baiyappanahalli Terminal Station & Diversion from surrounding
roads

When the Baiyappanahalli terminal station is fully operational, the number of vehicles per day is expected
to be 6517 PCU and the peak hour traffic is expected to be around 362 PCU.

The proposed rotary junction is surrounded by many major arterial roads. Estimated traffic flow in a day
is around 56315 PCU. When the construction of the rotary is completed, the traffic is expected to be
diverted from the surrounding major roads, is estimated to be 5% of the daily traffic of 56315 that is
around 2815 PCU per day. The peak hour traffic will be about 235 PCU/hr.

The combined traffic from the railway terminal station and surrounding major roads contributes about
9332 PCU in a day to rotary junction, resulting in additional peak hour traffic of about 600 PCU/hour.
The details are shown in section 5.16 below.

A detailed analysis of the traffic generated from the railway terminal station and around the major roads
of the proposed rotary junction is appended at the end of the report.

1.42.4 Growth of Traffic

From the CVC traffic study, the traffic growth was estimated on an hourly basis and the results were
tabulated. Traffic growth in PCU is estimated for 25 years at 5-year intervals. The annual growth
percentage of different types of vehicular traffic is assumed and tabulated in the following statements
shown in Table 0-10 and Table 0-11 below.
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Table 0-10 Assumption of Annual percentage growth of various types of vehicular traffic

. Bi-
Pickup Hand
Typg of | Stand Mini | cars/ | vans/ Two |[Passe 2-Axle | 3-Axle GOO |Tracto | Cycle cart/A
Vehicle | ard - |Wheel| nger MAVs | LCVs | Ds r |s/Cycl| . Others
Buses | Jeeps | Maxic Trucks|Trucks . nimal
S Buses ers | Auto AUTO | Trailer e
abs . Drawn
Ricksh
Growth
of . 4% 4% 5% 5% 4% 4% 1% 1% 1% 2% 3% 1% 1% 1% 1%
Vehicle
s
Table 0-11 A statement of progressive growth of traffic over 25 years
Growth Growth Growth Growth Growth
for5 for 10 for 15 for 20 for 25
Years Years Years Years Years
Present
Traffic 2022- 2026- 2031- 2036- 2041-
Timime 2020- 2026 2031 2036 2041 2046
(Hours) (2021
R e Total Total Total Total Total Total
) Vehicles Vehicles Vehicles Vehicles Vehicles Vehicles
in PCU in PCU in PCU in PCU in PCU in PCU
%i‘%%‘ 709 841 968 1095.8 | 1221.8 | 1347.8
07.00-
08.00 1120 1333 1544 1752.6 1963.6 2169.6
08.00 -
09.00 2099 2537 2965 3392.7 3820.7 4248.7
09.00 -
10.00 2756 3340 3918 4498.6 5074.6 5651.6
10.00 -
11.00 3200 3872 4538 5205.1 5872.1 6536.1
11.00 -
12.00 2753 3331 3900 4468.8 5037.8 5605.8
12.00 -
13.00 2345 2825 3300 3774.3 4247.3 4722.3
13.00 -
14.00 2251 2719 3178 3642.9 4100.9 4561.9
14.00 -
15.00 1880 2268 2648 3032.1 3410.1 3791.1
15.00 -
16.00 2168 2598 3024 3449.3 3873.3 4295.3
16.00 -
17.00 2468 2956 3442 3929.3 4415.3 4904.3
17.00 -
18.00 2155 2603 3044 3487.4 3928.4 4368.4
1fé°000' 2616 3154 3687 | 4217.55 | 4748.55 | 5280.55
19.00 -
20.00 2918 3529 4137 4744.2 5351.2 5957.2
Total 31437.65 | 37905.65 | 44292.65 | 50690.65 | 57065.65 | 63440.65
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1.42.5 Peak Hour Growth of Traffic

Maximum peak hour traffic at the time of traffic survey conducted on 2021 is 3200 PCU/hr. Peak hour
traffic growth at 5-year intervals has been estimated for 25 years and is tabulated in below Table 0-12 .

Table 0-12 Peak hour Traffic/ Hour forecast for 25 years

Peak Hour Traffi ted f
Peak Hour Traffic/ ‘ea o.ur ra Ic.genera ed from ) Total Peak Hour
Year L . .| Terminal Railway station and surrounding : Remarks
Hour (Existic Traffic) Traffic
roads
2020-2021 3200 600 3800
Within the Rotary Capacity of
2022-2026 3872 600 2472 5000 PCU/ hour as per IRC-SP-
90-2010
2026-2031 4538 600 5138
2031-2036 5206 600 5806 The large portion of trafficis
turning traffic, provision of
2036-2041 5872 600 6472 rotary even outside these
limit of 5000 PCU/ hour is
2041-2046 6536 600 7136 justified.

1.42.6 Traffic Capacity of Rotary Approaches

The peak hour traffic / hour as estimated at this junction for the present year of count is 3800 to next 25
years will be 7136.

As per IRC-106 1990 “ Guidelines for Capacity of Urban Roads in Plain Areas” the recommended design
service volumes PCU/Hour for 6 lane divided two-way traffic is 4300 for sub-arterial road (with frontage
access but no standing vehicles and high capacity intersections), and whereas for 4 lane divided two-way
traffic is 2900.

As per IRC guide lines/recommendations, approaches should be designed for 6 lanes with divider for two
way traffic to accommodate 3800 V/H traffic at this rotary junction.

After discussion with BBMP officials and keeping in mind the concept of minimum land acquisition, a
two lane divided carriage way of total width of 17.0 m has been proposed with 3.5 m each, 1.0 m median
and 0.5 m crash barrier on both sides.

1.42.7 Traffic Capacity of Rotary Junction and Conclusion

As per IRC-90-2010, states that, “A properly designed four arm intersection controlled by traffic rotary
could be assumed to have maximum capacity of 5000 PCU during the peak hour”

According to the study the traffic flow is expected to be 5138 PCU/hour in peak hour traffic (10years
growth till 2031), so the designed elevated rotary will easily accommodate the peak hour traffic of 5138
PCU/hour for next 10 years.

If the expected peak hour traffic crosses more than 5000 PCUY/ hour, since the large portion of traffic is
turning traffic, the movement of traffic will be fast and will not create any chock during that particular
time of peak hour traffic. Hence the provision of elevated rotary even outside the limit of 5000 PCU/ hour
is justified during peak hour time. The remaining hourly traffic will be less than 5000 PCU on most days
for the next 25 years.

If after 25 years the traffic becomes too varied, space is provided below the rotary to construct an
underpass to cater to the additional traffic.
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1.43 Forecast of Traffic on development of Railway Terminal

Based on railway traffic / day as informed by railway authorities in the media, estimated traffic of passengers traveling and movement of vehicles is
estimated logically and for other factors in mind of IRC. The daily traffic of the railway running (to & fro) is considered as 50 numbers per day and based
on this movement of passengers and vehicle growth is estimated and presented in the Table 0-13 below and details of Traffic survey are enclosed as
Annexure — 5.2

Table 0-13 Forecast of Traffic at IOC Railway Junction

% Components 25% 20% 25% 50% 4% 1% 100%
" Proposed No of pairof | Total movement of Percentage of Passengers , Two Thiree 4 Bus with
Traffic at ; ; . : 2 : . X No of vehicles wheelars | Wheelars
3 .| Trains (to&pro) running trains including No of Bogis/train g Total No of alaighting and boarding at £ wheelars 4 g 25
Railway Station No of passengers/bogi g . i required to carry 3 with 3 with 5 Walk
/ day to&pro/day Passengers/day Baiyappanahalli station with two passenger
: . passengers / day Passenger | passenger
including guests passengers s
s s
1 2 3=2x2 4 5 6=3x4x5 7=6x75%
—
50 100 15 50 75000 18750 No of Passengers
IN Number 3750 4687.5 9375 750 187.5 18750
—
No of Vehicles IN Number 5343 1875 1562.5 1875 30 5342.5
% of vehicles 35 29 35 1 100
multiply to get in PCU-109-
PCU 0.75 2 1 3.7 1990
—
No of Vehicles in PCU 6517 1406.25 3125 1875 111 PCU
PCU at Railway station per hour(considering 18hours movement a day ) 362 A
Average PCU from all surrounding roads of Baiyappanahalli Junction/day traffic
of 12 hours 56315
Assuming 5% of day traffic is expecting as diversion traffic to proposed Elevated —_—
Rotary Junction /day traffic of 12hrs 2815.75|PCU /Hour 235 B
Total PCU/hour Estimated
(A+B) 597 PCU/HOUR
The maximum volume that a traffic rotary can handle efficiently can be taken as 5000 vehicles per hour entering

from four intersections. IRC-SP-90-2010

Present PCU - 2021

597

PCU/HOUR

The additional Traffic generated from Baiyappanahalli Terminal Station after fully commenced its functions and
diversion of traffics from surrounding major roads is considered to be as 600 PCU/hour
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Bruhat Bengaluru Mahanagara Palike (BBMP)

Consultant: NEZ Infratech PVT LTD

Classified Traffic Volume Count Survey

Construction of ROB at Baiyyapanahalli ,Bangalore including constrcution of Rotary fly over at IOC junction and construction of road integrating Banaswadi main road and Old Madras road to facilitate connectivity to new sir

M.Visveavaraya terminal at Baiyyappanahalli railway Station

Location: Indian Oil Bus Stop Sketch* : Enumerator: Pritam Pramanik

Direction : Maruthi Sevanagar to Banaswadi Supervisor: Rajan Kundu

Date : 24.08.2021 Day :Tuesnday Weather: Sheet No.01

FAST MOVING VEHICLES

- O GOODS VENICLES SLOW MOVING VEHICLES

(ASMAS) | o ara Buses | Mini Buses | cary Jeeps | PIKUPVANS/ |y Wheeters | PAsscnEer Z-AXle | 5\ Mle Trucks MAVs LCVs Goods Auto | Tractor & Trailer| Bi-Cycles | Hand / Animal Drawn Others i

Maxicabs Auto Trucks

?}%ﬁ‘;‘ 3 1 10 3 36 8 3 0 0 5 1 1 6 0 0 77
%%.lsj)- 4 0 13 4 47 7 1 1 0 4 2 0 3 0 0 86
‘:}%3‘;‘ 4 0 11 6 45 10 2 0 0 8 0 1 5 0 0 92
?}67'.‘:)50' 3 1 15 3 40 12 3 0 0 6 3 1 7 0 0 94
?}77'.0105' 3 0 12 5 44 14 5 1 0 7 1 1 5 0 0 98
‘:}77'_1350' 4 0 36 7 43 12 3 2 0 6 1 1 6 0 0 121
‘:}77'305' 4 2 49 14 62 7 5 1 0 3 0 1 5 0 0 153
‘:);'_‘:)50' 8 2 41 12 73 11 1 0 0 13 1 1 3 0 0 166
05;)105' 1 0 54 8 79 21 5 0 0 6 0 0 8 0 0 182
0(;.1350' 4 1 88 8 85 32 2 2 0 3 0 0 8 0 0 233
O(ftf:s- 5 0 103 7 112 26 0 0 0 5 0 1 5 0 0 264
0(?;050- 6 0 98 9 135 29 4 1 0 6 0 0 5 0 0 293
0(?;?105' 8 1 105 5 150 32 2 0 0 2 0 1 0 0 0 306
0{?;.1350' 7 1 93 11 176 28 5 1 0 5 0 1 2 0 0 330
0{?;‘?5' 8 1 124 5 182 19 3 1 0 2 0 0 0 0 0 345
0196‘."050- 5 1 127 15 194 31 3 0 0 5 1 0 0 0 0 382
110(;?105- 6 0 118 25 242 24 2 0 0 7 3 0 2 0 0 429
110(;.1350- 7 0 116 23 186 31 2 0 0 12 5 0 0 0 0 382
1106?‘?5' 4 1 122 21 194 28 3 0 0 10 1 3 0 0 0 387
1101"."050' 5 0 107 18 249 43 2 0 0 11 2 1 1 0 0 439
1111'?105' 4 1 107 19 194 21 1 0 0 13 10 0 0 0 0 370
1111'.1350' 3 0 102 8 163 32 2 1 0 14 3 0 0 0 0 328
1111'?‘?5' 2 0 97 14 184 24 1 0 1 11 0 2 1 0 2 339
1112"."050' 3 0 113 10 213 19 4 0 0 8 0 1 3 0 0 374
1122'?105' 3 0 112 21 168 29 3 0 0 6 5 2 1 0 0 350
1122'.1350' 3 0 101 12 134 19 4 0 0 7 3 2 9 0 0 294
1122'?‘?5' 3 1 92 10 142 26 6 3 0 13 6 0 8 0 1 31
112;050' 3 0 103 9 105 16 5 1 0 12 2 1 6 0 0 263
113:;?105' 4 0 92 17 138 28 4 0 0 4 4 0 4 0 0 295
1135.1350' 3 1 77 16 143 13 3 1 0 7 0 0 2 0 0 266
113;‘?5' 5 0 91 13 162 17 2 2 1 7 6 0 3 0 0 309
113:050' 3 0 86 30 142 23 3 0 0 12 0 0 3 0 0 302
114‘;?105' 1 1 92 15 104 12 2 1 0 15 0 3 2 0 0 248
114‘;.1;0' 5 1 86 10 95 18 4 0 0 10 0 1 4 0 1 235
114‘3‘?5' 4 0 77 11 65 26 4 0 0 11 0 0 2 0 0 200
1145"."050' 4 1 89 11 85 31 3 0 0 16 1 3 0 0 244
1155'?105' 7 0 76 10 105 13 2 0 0 10 3 1 0 0 0 227
1155'.1350' 6 0 72 11 126 16 3 0 0 11 2 0 3 0 0 250
1155'?‘?5' 5 0 76 14 116 23 1 1 0 16 4 0 2 0 0 258
1156"."050' 7 0 83 10 152 19 0 1 0 18 5 0 0 0 0 295
1166'?105' 3 3 78 15 185 26 5 1 0 8 2 1 1 0 0 328
1166'.1350' 4 2 93 17 106 21 6 0 0 11 3 2 2 0 0 267
1166'?‘?5' 6 1 77 9 142 32 1 2 1 9 3 0 0 0 0 283
1167"."050' 5 1 82 16 96 26 0 1 0 11 4 0 0 0 0 242
1177'?105' 2 1 94 7 106 14 2 0 2 13 3 0 4 0 0 248
1177'.1350' 3 0 102 9 62 22 2 0 0 11 4 1 1 0 0 217
1177'?‘:)5' 5 1 88 5 85 29 2 0 1 11 5 0 5 1 0 238
117;050' 6 1 94 8 95 36 1 0 0 12 7 0 4 0 0 264
1;?105' 4 0 112 6 102 25 1 0 0 20 3 0 8 0 0 281
11’;1350' 3 0 80 11 125 36 1 1 1 12 6 1 14 1 0 292
lﬁf‘?s' 3 1 82 2 136 15 1 1 1 17 8 1 9 0 0 277
118;."050' 4 1 112 7 142 42 2 1 0 22 13 0 7 0 0 353
119;?105' 5 0 92 5 126 53 1 1 0 13 3 0 7 0 0 306
119;.1350' 5 1 127 5 136 49 1 0 0 12 4 0 2 0 0 342
119;‘:’5' 4 0 129 6 185 53 0 0 0 9 3 0 1 0 0 390
1296?050- 3 1 117 7 196 35 2 0 0 8 6 0 1 0 0 376
Total 242 32 4825 615 7135 1364 141 29 8 546 151 34 193 2 4 15321
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Time(Hours) Standard Buses | Mini Buses | Cars/ Jeeps Pi;[k:)z:;irsls/ Two Wheelers | Passenger Auto iﬁ:&z i_ﬁ;l(z MAVs LCVs Goods Auto Tlrl_agﬁ;& Bi-Cycles /gn:il;wfil Others Total
06.00-07.00 14 2 49 16 168 37 9 1 0 23 6 3 21 0 0 349
07.00-08.00 19 4 138 38 222 44 14 4 0 29 3 4 19 0 0 538
08.00 - 09.00 16 1 343 32 411 108 11 3 0 20 0 1 26 0 0 972
09.00 - 10.00 28 4 449 36 702 110 13 2 0 14 1 2 2 0 0 1363
10.00 - 11.00 22 1 463 87 871 126 9 0 0 40 11 4 3 0 0 1637
11.00 - 12.00 12 1 419 51 754 96 8 1 1 46 13 3 4 0 2 1411
12.00 - 13.00 12 1 408 52 549 90 18 4 0 38 16 5 24 0 1 1218
13.00 -14.00 15 1 346 76 585 81 12 3 1 30 10 0 12 0 0 1172
14.00 - 15.00 14 3 344 47 349 87 13 1 0 52 0 5 11 0 1 927
15.00 - 16.00 25 0 307 45 499 71 6 2 0 55 14 1 5 0 0 1030
16.00 - 17.00 18 7 330 57 529 105 12 4 1 39 12 3 3 0 0 1120
17.00 - 18.00 16 3 378 29 348 101 7 0 3 47 19 1 14 1 0 967
18.00 - 19.00 14 2 386 26 505 118 5 3 2 71 30 2 38 1 0 1203
19.00 - 20.00 17 2 465 23 643 190 4 1 0 42 16 0 11 0 0 1414
Total 242 32 4825 615 7135 1364 141 29 8 546 151 34 193 2 4 15321
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PCU PCU PCU Pickup PCU PCU PCU PCU PCU PCU PCU PCU PCU Bi- PCU Hand PCU Total
Timings Standard Buses Mini Buses Cars/ Jeeps Vans/ Two Passenger 2-Axle 3-Axle MAVs LCVs GOODs Traqor Cycles/Cycl cart/Animal Others thal Vehicles in
92 ] ] Maxicabs ] Wheelers 075 Auto R Trucks 22 Trucks 4 4 14 AUTO 14 Trailer 4 e Rickshaw 04 Drawn ) Vehicles PCU
06.00-07.00 14 31 2 2 49 49 16 16 168 126 37 74 9 20 1 4 0 0 23 32 6 8 3 12 21 8 0 0 0 349 383
07.00-08.00 19 42 4 4 138 138 38 38 222 167 44 88 14 31 4 16 0 0 29 41 3 4 4 16 19 8 0 0 0 538 592
08.00 - 09.00 16 35 1 1 343 343 32 32 411 308 108 216 11 24 3 12 0 0 20 28 0 0 1 4 26 10 0 0 0 972 1014
09.00 - 10.00 28 62 4 4 449 449 36 36 702 527 110 220 13 29 2 8 0 0 14 20 1 1 2 8 2 1 0 0 0 1363 1364
10.00 - 11.00 22 48 1 1 463 463 87 87 871 653 126 252 9 20 0 0 0 0 40 56 11 15 4 16 3 1 0 0 0 1637 1613
11.00 - 12.00 12 26 1 1 419 419 51 51 754 566 96 192 8 18 1 4 1 4 46 64 13 18 3 12 4 2 0 0 2 1411 1377
12.00 - 13.00 12 26 1 1 408 408 52 52 549 412 90 180 18 40 4 16 0 0 38 53 16 22 5 20 24 10 0 0 1 1218 1240
13.00 -14.00 15 33 1 1 346 346 76 76 585 439 81 162 12 26 3 12 1 4 30 42 10 14 0 0 12 5 0 0 0 1172 1160
14.00 - 15.00 14 31 3 3 344 344 47 47 349 262 87 174 13 29 1 4 0 0 52 73 0 0 5 20 11 4 0 0 1 927 990
15.00 - 16.00 25 55 0 0 307 307 45 45 499 374 71 142 6 13 2 8 0 0 55 77 14 20 1 4 5 2 0 0 0 1030 1047
16.00 - 17.00 18 40 7 7 330 330 57 57 529 397 105 210 12 26 4 16 1 4 39 55 12 17 3 12 3 1 0 0 0 1120 1171
17.00 - 18.00 16 35 3 3 378 378 29 29 348 261 101 202 7 15 0 0 3 12 47 66 19 27 1 4 14 6 1 2 0 967 1040
18.00 - 19.00 14 31 2 2 386 386 26 26 505 379 118 236 5 11 3 12 2 8 71 99 30 42 2 8 38 15 1 2 0 1203 1257
19.00 - 20.00 17 37 2 2 465 465 23 23 643 482 190 380 4 9 1 4 0 0 42 59 16 22 0 0 11 4 0 0 0 1414 1488
Total 242 532 32 32 4825 4825 615 615 7135 5351 1364 2728 141 310 29 116 8 32 546 764 151 211 34 136 193 77 2 4 4 15321 15735
LCcVv VEHICLES PER DAY 731 P Ns=365x [(1+r) n-1]xAxDxF Ne= 365.0 L1 806 0.78 35 - 16662519.82 - 16.66251982
r 5%
A=P(1+r)"X 806 F= 3.5
BUS wap Ns=365x [(1:+r) n-1IxAXDxE Ng= 0 o o o > = 6245595.666 = 6.245595666
r 5%
A=P(1+r)"X 302 F= 3.5
2 Axile 141 P Ns=365x [(1+r) n-1]xAXDxF N= 365.0 L1 185 0.78 35 _ 3213974.412 _ 3.213974412
r 5%
A=P(1+r)"X 155 F= 35
MAV sre Ns=365x [(1+r) n-1IxAXDxE Ng= 0 o - o i = 361450.0098 = 0.36145001
r 5%
A=P(1+r)"X 40.8 F= 1.5
Total 26.48353991
r= 5%
n= 15
&= 75%
F= 35 1304.2575 = 3650 t 1304 078 48 = 34669894.19 = 34.66989419
X= 2 5%
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Bruhat Bengaluru Mahanagara Palike (BBMP)

Consultant: NEZ Infratech PVT LTD

Classified Traffic Volume Count Survey

Construction of ROB at Baiyyapanahalli ,Bangalore including constrcution of Rotary fly over at IOC junction and construction of road integrating Banaswadi main road and Old Madras road to facilitate connectivity to new sir

M.Visveavaraya terminal at Baiyyappanahalli railway Station

Location: Canera Bank ATM Sketch* : Enumerator: Vishwanath
Direction : Banaswadi to Maruthi sevanagar Supervisor: Rajen Kundu
Date : 24.08.2021 Day :Tuesday ‘Weather: Sheet No.01
FAST MOVING VEHICLES
SLOW MOVING VEHICLES
Time PASSENGER VEHICLES GOODS VEHICLES
Total
(15 mts) Standard Buses | Mini Buses | Cars/ Jeeps Pickup} Vans/ Two Wheelers Passenger 2-Axle 3-Axle Trucks MAVs LCVs Goods Auto | Tractor & Trailer| Bi-Cycles | Hand / Animal Drawn Others
Maxicabs Auto Trucks
06.00-
2 1 1 4 31 12 2 0 0 3 2 1 3 0 0 0
06.15
06.15- 3 0 5 5 42 6 0 1 0 6 3 2 2 0 0 0
06.30
06.30-
2 2 4 3 40 11 1 0 0 4 4 0 2 0 0 0
06.45
06.45- 4 1 6 4 35 8 3 0 0 5 4 1 4 0 0 0
07.00
07.00- 9 1 10 4 39 14 3 0 0 2 6 2 6 0 0 96
07.15
07.15- 2 3 9 3 38 12 2 0 0 7 8 1 3 0 0 88
07.30
07.30- 6 1 18 8 57 17 1 0 0 10 2 1 10 0 0 131
07.45
07.45- 5 1 33 7 68 12 6 0 0 9 5 0 4 0 0 150
08.00
08.00 - 6 2 58 10 74 26 6 0 0 11 3 0 10 0 0 206
08.15
08.15 - 5 1 68 6 80 37 3 0 0 10 1 0 10 0 0 221
08.30
08.30 - 5 5 63 7 107 31 6 0 0 5 2 0 14 0 0 245
08.45
08.45 - 9 3 111 14 130 34 7 0 0 12 4 0 8 0 0 332
09.00
09.00 - 7 1 91 3 145 37 2 0 0 3 1 1 3 0 0 294
09.15
09.15 -
5 0 90 7 171 33 6 0 0 5 8 1 8 0 0 334
09.30
09.30 - 5 1 110 19 177 24 3 0 0 10 4 3 0 0 356
09.45 0
09.45 -
3 139 14 189 36 3 0 0 7 2 0 3 0 0 396
10.00
10.00 - 7 2 145 5 237 29 2 0 0 2 7 1 3 0 0 440
10.15
10.15 -
6 2 105 6 181 36 3 0 0 4 2 1 5 0 0 351
10.30
1030 - 10 1 118 5 189 33 5 0 2 6 3 0 2 0 0 374
10.45
1045 -
5 2 96 3 244 48 8 0 0 2 0 2 3 0 0 413
11.00
11.00 - 5 2 112 2 189 26 3 0 0 1 5 1 5 0 0 351
11.15
11.15 -
7 0 98 2 158 37 5 0 2 0 3 1 2 0 0 315
11.30
11.30 - 5 0 103 6 179 29 2 0 0 10 0 1 1 0 0 336
11.45
1145 -
6 1 88 23 208 24 6 0 0 14 1 0 0 0 0 371
12.00
12.00 - 3 0 74 18 163 34 6 0 0 15 2 2 2 0 0 319
12.15
12.15 -
4 0 68 11 129 24 4 0 0 8 1 0 3 0 0 252
12.30
12.30 - 2 0 60 12 137 31 3 0 0 12 3 0 4 0 0 264
12.45
1245 -
2 0 72 19 100 21 3 0 0 10 3 2 0 0 0 232
13.00
13.00 - 3 0 72 13 133 33 4 0 0 12 2 1 0 0 0 273
13.15
13.15 -
1 0 64 16 138 18 2 0 0 15 3 0 7 0 0 264
13.30
1330 - 4 0 67 15 157 22 3 1 0 12 1 0 3 0 0 285
13.45
1345 -
4 1 58 12 137 28 3 0 0 13 0 0 3 0 0 259
14.00
14.00 - 3 1 62 11 99 17 5 1 0 13 1 0 2 0 0 215
14.15
14.15 -
2 1 70 9 90 23 2 0 0 7 1 0 2 0 0 207
14.30
14.30 - 5 54 9 60 31 3 2 0 10 0 0 2 0 0 176
14.45
14.45- 2 1 65 10 80 36 5 0 0 11 0 0 5 0 0 215
15.00
15.00 - 3 3 70 5 100 18 2 0 0 4 15 2 1 0 0 233
15.15
15.15 - 6 2 80 7 121 21 12 0 2 2 15 2 7 0 0 277
15.30
1530 - 10 5 45 10 111 28 3 2 1 5 10 0 7 0 0 227
15.45
1545 -
5 5 65 5 147 24 13 10 0 2 5 1 5 0 0 287
16.00
16.00 - 4 5 90 2 180 31 7 2 0 1 20 2 7 0 0 351
16.15
16.15 -
7 7 65 3 101 26 8 1 0 2 20 2 8 2 0 252
16.30
1630 - 7 3 78 5 137 37 8 1 0 3 17 2 3 1 0 302
16.45
16.45 - 5 5 90 6 91 31 7 2 0 4 15 3 4 0 0 263
17.00
17.00 - 5 0 80 7 101 19 8 0 0 10 2 0 5 0 0 237
17.15
17.15 - 3 2 105 8 57 27 3 2 0 9 2 0 1 0 0 219
17.30
17.30 - 6 3 95 6 80 34 6 0 0 5 13 1 15 0 1 265
17.45
1745 -
4 4 125 3 90 41 6 0 0 5 6 1 6 0 0 291
18.00
18.00 - 5 1 135 5 97 30 7 0 0 2 18 1 8 0 0 309
18.15
18.15 -
8 3 105 3 85 41 1 0 0 2 8 0 9 0 0 265
18.30
18.30 - 8 3 135 5 102 20 4 1 1 3 17 1 10 0 0 310
18.45
1845 -
6 9 142 6 96 47 7 1 0 2 27 0 7 0 0 350
19.00
19.00 - 3 0 120 10 116 58 2 1 0 10 2 0 2 0 0 324
19.15
19.15 -
5 3 105 6 142 54 5 3 0 4 0 0 1 0 0 328
19.30
1930 - 4 2 95 9 126 58 3 0 0 7 3 0 4 0 0 311
19.45
19.45 -
5 1 82 8 185 40 4 1 0 5 2 1 3 0 0 337
20.00
Total 273 103 4374 444 6696 1615 247 32 8 373 304 41 270 3 1 14784
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Time(Hours) Standard Buses PZC; Mini Buses P?U Cars/ Jeeps P?U Pi;/l;:;c\;:s/ P?U Wge\zi)ers z(;l; Paj\sj:]oger PZU _f_;ﬁ;iz F’2C2U _i_;ﬁ;iz P:U MAVs F'ZU LCVs F;C:J Goods Auto F;C‘:J Tfl?:;t:;r& PZU Bi-Cycles F;C:J /é_?ljm;z:l PZU Others Ve;rl'?igles Vel"::i%%'s:
06.00-07.00 11 24 4 4 16 16 16 16 148 111 37 74 6 13 1 4 0 0 18 25 13 18 4 16 11 4 0 0 0 285 326
07.00-08.00 22 48 6 6 70 70 22 22 202 152 55 110 12 26 0 0 0 0 28 39 21 29 4 16 23 9 0 0 0 465 528
08.00 - 09.00 25 55 11 11 300 300 37 37 391 293 128 256 22 48 0 0 0 0 38 53 10 14 0 0 42 17 0 0 0 1004 1085
09.00 - 10.00 20 44 2 2 430 430 43 43 682 512 130 260 14 31 0 0 0 0 25 35 15 21 2 8 17 7 0 0 0 1380 1392
10.00 - 11.00 28 62 7 7 464 464 19 19 851 638 146 292 18 40 0 0 2 8 14 20 12 17 4 16 13 5 0 0 0 1578 1587
11.00 - 12.00 23 51 3 3 401 401 33 33 734 551 116 232 16 35 0 0 2 8 25 35 9 13 3 12 8 3 0 0 0 1373 1376
12.00 - 13.00 11 24 0 0 274 274 60 60 529 397 110 220 16 35 0 0 0 0 45 63 9 13 4 16 9 4 0 0 0 1067 1105
13.00 -14.00 12 26 1 1 261 261 56 56 565 424 101 202 12 26 1 4 0 0 52 73 6 8 1 4 13 5 0 0 0 1081 1091
14.00 - 15.00 12 26 3 3 251 251 39 39 329 247 107 214 15 33 3 12 0 0 41 57 2 3 0 0 11 4 0 0 0 813 890
15.00 - 16.00 24 53 15 15 260 260 27 27 479 359 91 182 30 66 12 48 3 12 13 18 35 49 5 20 30 12 0 0 0 1024 1121
16.00 - 17.00 23 51 20 20 323 323 16 16 509 382 125 250 30 66 6 24 0 0 10 14 72 101 9 36 22 9 3 6 0 1168 1297
17.00 - 18.00 18 40 9 9 405 405 24 24 328 246 121 242 23 51 2 8 0 0 29 41 23 32 2 8 27 11 0 0 1 1012 1116
18.00 - 19.00 27 59 16 16 517 517 19 19 380 285 138 276 19 42 2 8 1 4 9 13 70 98 2 8 34 14 0 0 0 1234 1358
19.00 - 20.00 17 37 6 6 402 402 33 33 569 427 210 420 14 31 5 20 0 0 26 36 7 10 1 4 10 4 0 0 0 1300 1430
Total 273 601 103 103 4374 4374 444 444 6696 5022 1615 3230 247 543 32 128 8 32 373 522 304 426 41 164 270 108 3 6 1 14784 15703
515 1133 135 135 9199 9199 1059 1059 13831 10373.25 2979 5958 388 853.6 61 244 16 64 919 1286.6 455 637 75 300 463 185.2 5 10 5 30105 31437.65
Lcv VEHICLES PER DAY 718 P Ns=365x [(1+r) n-1]xAxDxF N= 3650 L1 792 0.75 35 _ 16366195.94 _ 16.36619594 B-M 15703
r 5% Average PCU To & Pro for (14Hrs) 23570.23
A=P(1+r)"X 792 F= 35 PCU /Hr 1683.588
BUS 376 P Ns=365x [(1+r) n-1]xAXDxF N= 3650 L1 415 0.75 35 _ 8570598.432 _ 8.570598432
r 5%
A=P(1+r)"X 415 F= 35
2 Axile 247 P Ns=365x [(1+r) n-1]xAXDxF N= 3650 L1 272 0.75 35 _ 5630153.757 _ 5.630153757
r 5%
A=P(1+r)"X 272 F= 35
MAV 40 P Ns=365x [(1+r) n-1]xAXDxF N= 3650 L1 44 0.75 15 _ 390756.7674 _ 0.390756767
r 5%
A=P(1+r)"X 441 F= 15
Total 30.9577049
1622.8525 N Loome e * - 40472632.18 - 40.47263218

5%

126



Classified Traffic Volume of Different Vehicles Combined Traffic (To & Fro)

Maruthi Sevanagara & Banasavadi (in terms of vehicles)

Standa . Picku Two | Passe Bi- Hand Total
Timings rd Mini | Cars/ Vans? Wheel | nger 2-Axle 3-Adle MAVs | LCVs GOODs Tragtor Cycles/Cycl | cart/Anim | Others thal Vehicles
Buses Buses | Jeeps Maxicabs | ers Auto Trucks Trucks AUTO | Trailer e Rickshaw | al Drawn Vehicles in PCU
06.00-07.00 25 6 65 32 316 74 15 2 0 a1 19 7 32 0 0 634 709
07.00-08.00 41 10 208 60 424 99 26 4 0 57 24 8 42 0 0 1003 1120
08.00-09.00| 41 12 643 69 802 236 33 3 0 58 10 1 68 0 0 1976 2099
09.00- 10.00| 48 6 879 79 1384 240 27 2 0 39 16 4 19 0 0 2743 2756
10.00-11.00 50 8 927 106 1722 272 27 0 2 54 23 8 16 0 0 3215 3200
11.00-12.00 35 4 820 84 1488 212 24 1 3 71 22 6 12 0 2 2784 2753
12.00-13.00 23 1 682 112 1078 200 34 4 0 83 25 9 33 0 1 2285 2345
13.00-14.00 | 27 2 607 132 1150 182 24 4 1 82 16 1 25 0 0 2253 2251
14.00-15.00( 26 6 595 86 678 194 28 4 0 93 2 5 22 0 1 1740 1880
15.00-16.00 49 15 567 72 978 162 36 14 3 68 49 6 35 0 0 2054 2168
16.00-17.00 41 27 653 73 1038 230 42 10 1 49 84 12 25 3 0 2288 2468
17.00-18.00 34 12 783 53 676 222 30 2 3 76 42 3 41 1 1 1979 2155
18.00-19.00 41 18 903 45 885 256 24 5 3 80 100 4 72 1 0 2437 2616
19.00-20.00| 34 8 867 56 1212 400 18 6 0 68 23 1 21 0 0 2714 2918
Total 515 135 9199 1059 13831 2979 388 61 16 919 455 75 463 5 5 30105 31437.65
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Classified Traffic Volume of Different Vehicles Combined Traffic (To & Fro)

Maruthi Sevanagara & Banasavadi (in terms of PCU)

Picku : Total
i P Two |Passen GOOD Bi- Hand Total .

_ Standar| Mini Cars/ | Vans/ 2-Axle | 3-Axle Tractor ) . _|Vehicle
Timings .| Wheel | ger MAVs | LCVs s . Cycles/Cycl| cart/Anim | Others |Vehicle .
d Buses| Buses | Jeeps |Maxica Trucks | Trucks Trailer : sin

ers Auto AUTO e Rickshaw | al Drawn s
bs PCU
06.00-

07.00 55 6 65 32 237 148 33 8 0 57 27 28 13 0 0 0 709
%g%%' 90 10 208 60 318 198 57 16 0 80 34 32 17 0 0 0 1120
0&0000' 90 12 643 69 602 472 73 12 0 81 14 4 27 0 0 0 2099
01960000_ 106 6 879 79 1038 480 59 8 0 55 22 16 8 0 0 0 2756
1101'0000' 110 8 927 106 1292 544 59 0 8 76 32 32 6 0 0 0 3200
1112'0000' 77 4 820 84 1116 424 53 4 12 99 31 24 5 0 2 0 2753
1123'0000- 51 1 682 112 809 400 75 16 0 116 35 36 13 0 1 0 2345
11340000' 59 2 607 132 863 364 53 16 4 115 22 4 10 0 0 0 2251
11450000' 57 6 595 86 509 388 62 16 0 130 3 20 9 0 1 0 1880
11560000- 108 15 567 72 734 324 79 56 12 95 69 24 14 0 0 0 2168
1167'0000' 90 27 653 73 779 460 92 40 4 69 118 48 10 6 0 0 2468
11750000' 75 12 783 53 507 444 66 8 12 106 59 12 16 2 1 0 2155
11890000' 90 18 903 45 664 512 53 20 12 112 140 16 29 2 0 0 2616
12%0000- 75 8 867 56 909 800 40 24 0 95 32 4 8 0 0 0 2918

Total 1133 135 9199 1059 |10373.25| 5958 853.6 244 64 1286.6 637 300 185.2 10 5 0 31437.65
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Combined Traffic

Type of Vehicles

Maruthi Nagara to Banasavadi

Banasavadi to Maruthi Sevanagara

No
Standard Buses 515
Mini Buses 135
Cars/ Jeeps 9199
Pickup Vans/ Maxicabs 1059
Two Wheelers 13831
Passenger Auto 2979
2-Axle Trucks 388
3-Axle Trucks 61
MAVs 16
LCVs 919
GOODs AUTO 455
Tractor Trailer 75
Bi-Cycles/Cycle Rickshaw 463
Hand cart/Animal Drawn 5
Others 5
Total 30105

No No
242 273
32 103
4825 4374
615 444
7135 6696
1364 1615
141 247
29 32
8 8
546 373
151 304
34 41
193 270
2 3
4 1
15321 14784
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Peak Hour Traffic/

Peak Hour Traffic generated from Terminal

Year . | . . . Total Peak Hour Traffic Remarks
Hour (Existic Traffic) Railway station and surrounding roads

2020-2021 3200 600 3800

Within the Rotary Capacity of 5000
2022-2026 3872 600 4472 PCU/ hour as per IRC-SP-90-2010
2026-2031 4538 600 5138
2031-2036 >206 600 >806 The large portion of traffic is turning
2036-2041 5872 600 6472 traffic, provision of rotary even

outside these limit of 5000 PCU/

2041-2046 6536 600 7136 hour is justified.
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Analysis for Generated Traffic from Byyappanahalli Terminal Railway Station

| Vehicles PCU Peack hour traffic Remarks

Existing Traffic at IOC Juction ROB

Traffic at Junctions nearer to 10C junctions on west to east as per COMPREHENSIVE TRAFFIC AND
TRANSPORTATION PLAN FOR BANGALORE

ROB near
Yeshwanthpur
on Tumkur Rd
(NH4)

61218 68620

Tumkur Road 36257 62401
CTTP for Bengaluru Table

3.2-Page 10 of 29
Bellary Road 15903 27468

Traffic at
Junctions
nearer to |0OC

RUB near
Benniganahalli 80876 83078 Peack hour traffic
onNH-4

Benniganahalli
(ORR) to PRR
along Old
Madras Road 10,000
Expected
Maximum
Traffic (PHPDT)

CTTP for Bengaluru 6.7
Page 15 of 17

Old madras
road both the
directions
(Bengaluru to K 23347 39999
R Puram& KR
puram to
Bengaluru)

CTTP for Bengaluru Table
3.3- Page 12 of 29

The population of the BMA is expected to grow from 61 lakh in 2001 (70 lakh in 2006) to 88 lakh in 2015 and 122 lakh in 2025.

CTTP for Bengaluru 6.1.2
The proposed growth of population and economy is expected to generate high travel demand. As per travel demand modeling exercise, daily travel Page 1 of 17

demand is expected to grow from 57.2 lakh person trips in year 2006 to 127 lakh in year 2025. Thus while population is expected to become 1.74
times in 19 years, the travel demand is likely to become 2.25 times. Similarly inter-city travel demand from/ to Bangalore and through traffic are also
expected to more than double of present levels. Transport network will also need to be augmented to cater to the expected travel demand.

131



% Components 25% 20% 25% 50% 4% 1% 100%
. Three 4 .
) Proposed No of pair of | Total movement of Percentage of Passengers ) Two Bus with
Traffic at ] ) o ) . . . . No of vehicles wheelars | Wheelars
. . Trains (to&pro) running trains including No of Bogis/train . Total No of alaighting and boarding at . wheelars . . 25
Railway Station No of passengers/bogi . . . required to carry . with 3 with 5 Walk
/ day to&pro/day Passengers/day Baiyappanahalli station with two passenger
. . passengers / day Passenger | passenger
including guests passengers ‘ ; s
1 2 3=2x2 4 5 6=3x4x5 7=6x75%
-
50 100 15 50 75000 18750 No of Passengers
IN Number 3750 4687.5 9375 750 187.5 18750
—_>
No of Vehicles IN Number 5343 1875 1562.5 1875 30 5342.5
% of vehicles 35 29 35 1 100
multiply to get in PCU-109-
PCU 0.75 2 1 3.7 1990
_—
No of Vehicles in PCU 6517 1406.25 3125 1875 111 PCU
PCU at Railway station per hour(considering 18hours movement a day ) 362 A
Average PCU from all surrounding roads of Baiyappanahalli Junction/day traffic
of 12 hours 56315
Assuming 5% of day traffic is expecting as diversion traffic to proposed -
Elevated Rotary Junction /day traffic of 12hrs 2815.75|PCU /Hour 235 B
Total PCU/hour Estimated
(A+B) 597 PCU/HOUR
The maximum volume that a traffic rotary can handle efficiently can be taken as 5000 vehicles per hour entering

from four intersections. IRC-SP-90-2010

Present PCU - 2021

597

PCU/HOUR
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Design Drawings

The initial design for the proposed concept of elevated rotary and proposed ROB at LC 136A is prepared
and design drawings also prepared accordingly. These drawings are prepared to provide guidance for
detailed design and to prepare detailed cost estimates.

Engineering, procurement and construction (EPC) contracts (a type of turnkey contract) are called for
tender, based on this concept of the project. This type of contract is a form of contract for undertaking
construction works by the private sector in large-scale and complex infrastructure projects. An EPC
contractor will coordinate all detailed design; Ensure procurement and construction work and entire
project is completed as required and on time.

The following list of design drawings shown in Table 0-1 below are prepared and submitted as a part of
project report as Volume-II.

Table 0-1 List of Drawings

List of Drawings
Isllc.) Drawing Title Drawing Number Sheet No
1 | Location Map NEZPL/DWG/PRJ/204-1 01 of 01
2 | Topographical Survey Drawing NEZPL/DWG/PRJ/204-2 01 of 01
3 | Concept and Alignment Drawing NEZPL/DWG/PRJ/204-3 01of01
General Alignment Drawings for Elevated Rotary at IOC Junction
Plan and Section Details (68.5m Span) NEZPL/DWG/PRJ/204-4-1 01 of 04
4 | Plan and Section Details (81.31m Span) NEZPL/DWG/PRJ/204-4-2 02 of 04
Plan and Section Details (56.0m Span) NEZPL/DWG/PRJ/204-4-3 03 of 04
Plan and Section Details (48.0m Span) NEZPL/DWG/PRJ/204-4-4 04 of 04
General Alignment Drawings for ROB at LC No 136A
5 | Plan and Section Details NEZPL/DWG/PRJ/204-4-5 01 of 02
Plan and Section Details NEZPL/DWG/PRJ/204-4-6 02 of 02
6 | General Alignment Drawings for Approaches NEZPL/DWG/PRJ/204-4-4 01 of 01
7 'F;gggs'ttﬁg'n”ﬁjnsdﬁgggs& Cross Section of NEZPL/DWG/PRJ/204-7 01 of 01
8 | Borehole Details NEZPL/DWG/PRJ/204-4-7 01 of 01
9 | Land Acquisition Details NEZPL/DWG/PRJ/204-5 01 of 01
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Project Cost

1.44 Bill of Quantities

Total item wise quantities for Elevated Rotary and Road Over Bridge proposal for the project road are
calculated as per the detailed drawings. Separate heads for all different items of work is included in the
BOQ. The separate heads considered are detailed below: Civil Works, GST, Provisional cost, and Total
project cost.

1.44.1 Civil Works

The project cost under civil works includes everything related to implementation of civil works including
roads, bridges, street lighting electrical works, reconstruction of civil related works for defiance land due
to land acquisition and environmental works of plantation of trees, rain water harvesting works. Following
are the subhead estimates under civil works.

1.44.1.1 Road works
Bill-1 Site Clearance & Dismantling:

The quantity has been worked out for clearing and grubbing, dismantling of existing structures, tree
cutting, dismantling of existing pavement and side drains. Clearing and grubbing has been worked out
based on the Proposed Typical cross sections.

Bill-2 Earth Work for Excavation and Subgrade:
The quantification of the earth work including cutting, embankment, formation of sub grade etc., are based

on the linear measurement as per widening proposal shown in the typical cross sections. All kinds

Bill No - 3 Cement Concrete and Steel works (Drain, Box Culvert)

The quantities related to drainage items of pipe drain, intercepting drains/inspection chambers for utility
ducts, Gully trap, etc., are based on the typical cross sections in linear measurements.

Bill- 4 Sub base courses for GSB & WMM

The quantities of sub base courses like Granular sub base and wet mix macadam of pavement crust is
based on the typical cross sections showing the thickness and width of various pavement layers. The
quantity calculation for sub base has been worked out based on detailed LB&D dimension as per drawings.
Bill - 5 Masonry and Finishing work

The quantification of Guard Rail, Compound wall, Kerb, Footpath, Duct pipe, plastering, painting etc.,
and pavement is based on the typical cross sections. The quantity calculation for these items has been
worked out based on detailed LB&D dimension as per drawings.

Bill- 6 Base and Surface course

The quantification of base and surface course is based on the typical cross sections showing the thickness
and width of various pavement layers

Bill-7 Pavement marking and other Appurtenances

Quantity of pavement marking and road appurtenances are estimated based on the standard design of IRC
and quantification is based on road drawings and alignment plan.
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Bill No - 8 Elevated Rotary

The detailed quantity estimates for different components of elevated rotary and its approaches like
foundation, sub-structure, super structure, wearing course of bituminous layers, concrete pavement for
approaches, steel stair case at rotary portion for maintenance for these items has been worked out based
on detailed LB&D dimension as per drawings.

Bill No -9 Pedestrian Underpasses (PUP)

A separate quantity estimate has been worked out under this bill for structural components of pedestrian
under pass at rotary portion proposed under railway lane. The estimate is based on drawings prepared for
PUP.

Bill No - 10 Road over Bridge at LC No 136A

The quantity estimate for Road over bridge proposed at LC No 136A has been worked out separately
under this head. The estimate is based on drawings prepared for ROB.

Bill No - 11 Reconstruction of Compound wall for Defence at ROB LC136A

Estimates of civil works for defense land are prepared separately. Related works are like construction of
compound wall, gate, and security room. The existing compound wall should be demolished and
reconstructed on the shifted land as per their request, similar to the earlier structures.

Bill — 12 Re construction of Railway properties viz, STP, Signal room, Go down shed.

1.44.2 The Project Amount Called in the Tender

The total amount estimated under the above bills from Bill-1 to 15 is the amount of civil works indicated
as tender amount based on the current schedule of rate in the EOT proposal.

1.44.3 Gross Service Tax (GST)

As per the latest GST rules the GST rate on works contract is 18% as per which the total amount is
estimated to be kept as a provisional sum to be paid to the contractor at the time of passing the running
bills.

1.44.4 Provisional Sum

As contingency expenditure, a provisional sum is reserved on the basis of percentage of civil construction
cost to meet the following objectives.

1. Lump sum BESCOM deposit and service connection supervision charges.

2. Railway charges: Plan and Estimate approval charges @ 2% DG (Directin and General) charges
shall be 10% of the estimated cost of Rotary & ROB, if the bridge is constructed by State Govt =
Total 12%.

3. Amount reserved for, shifting of electrical cables, waterlines, reconstruction of building of signal
maintance room, water treatment plant, Removing and Realigning the Railway lane at Rotary
Junction to facilitate for Construction of Pedestrian Underpass for a length of 125m below multiple
railway lanes at IOC Junction, etc., inside the railway boundary, as Lump sum provision.

4. Provision for Consultancy service for preparation of Detailed project Report (DPR) including
Topographical survey , Road & Structure inventory, Carrying out Geo technical investigation,
Traffic Survey, Preparation of Detailed Land Acquisition Plan & Schedule, Joint Measurement
Survey (JMS), Preparation of Alignment Registers and documents for Processing TDR as per the
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standard of BBMP Revenue Department , preparation of Rotary concept junction and GAD
drawing at IOCL Railway crossing & Railway crossing at LC No 136A, Preparation of Tender
drawings, Tender document for EPC Contract, etc.,

5. Utility Shifting Charges @ 2.0% on Amount put to Tender including GST (during flyover
construction on existing road outside the railway boundary)

6. Provision for Consultancy service for Project Management, Validation of DPR, Construction
support, issue of good for construction drawings, @1.5% of amount put to tender.

1.45 Rate Analysis

The unit rates have been arrived by considering the basic rates, lead distances, man power, machinery,
and materials. The unit rate for every individual item will be arrived based on PWD common SR Schedule
2023-2024.

An additional percentage for shuttering works as specified in the SR has been considered in the unit rate
of the particular concrete items, according to which the total unit rates have been assessed.

Project area of construction of Rotary and ROB shall be executed in the BBMP limits, according to PWD
SR 2023-24; the weightages of 10 percentages is added for finished items of BOQ in rate analysis.

Indian Railway Unified Standard Schedule of Rates 2019 is used to estimate the cost of structural steel
for steel box girder used in super structure for innovative structure of rotary also for I-Girder for ROB.
This SR is also used to derive the data rate.

The Items which are not available in any of state SR, the rate analysis for such items are derived from the
available SR items and are shown in rate analysis estimate sheets enclosed in the separate volume.

1.46 Estimated Costs
Costs summary of the proposed Elevated Rotary project is presented in the following table 7.1

The total estimated cost is INR 380.00 Cr. Detailed item-wise estimated bill of quantities and rate analysis
is enclosed in separate volume-I1 as Bill of Quantities along with this report.

Table 0-1 Project Cost Estimate
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Abstract of Estimate ( KPWD SOR 2023-24)

Sl. No

Descriptions of Provisions

Amount (Rs.)

Percentage
(%) of
Components

Civil Work -A

1

Road works

9,04,04,893

297

2

Site Clearance & Dismantling of ROB at IOC Junction

2,50,84,744.61

3

Earth work

32,48,646.42

Cement Concrete and Steel works (Drain, Box Culvert)

78,21,793.64

Sub Base work (GSB,WMM)

1,79,19,858.75

Masonry and Finsihing work

45,05,122.60

Base and Surface work (Bituminious work)

1,58,70,954.00

Road marking and Appartunanace (Thermoplastic,Studs, letter
paint,sign boards,)

1,569,563,773.04

Elevated Rotary and including construction of integrated flyover
from ITC factory junction to Byyappanahalli Junction

2,47,37,64,328

81.36

Rotary & Connected Ramps Foundation

29,76,89,366.41

-DO- Sub Structure

43,06,96,990.51

-do- Super Structure

1,63,73,60,026.76

-do- RE wall approaches

8,53,46,170.79

-do- Bituminous AC layer on Bridge portions

2,20,50,273.30

-do- Construction of STEEL Staircase for Maintenance for Rotary Steel
box Girder- 1 Nos

6,21,500.00

10

Pedestrian Underpass (PUP)

6,42,61,688

2.1

1

Road Over Bridge at LC No 136A

29,56,79,750.27

9.72

Pier and Abutment Foundation

3,09,70,057.66

-DO- Sub Structure

3,59,01,223.47

-do- Super Structure

20,26,80,388.10

-do- RE wall approaches

2,32,75,166.13

-do- Bituminous AC layer on Bridge portions

22,31,414.90

-do- Construction of STEEL Staircase for Maintenance for Rotary Steel
box Girder- 1 Nos

6,21,500.00

12

Reconstruction of Compound wall for Defence at ROB LC136A, at
Railway property near Railway protection force station, after acquisition
and dismantling compound wall at few locations

1,30,36,168.30

0.43

13

Re constrction of Railway Properties, viz, STP, Signal room,Gowden
Shead,

1,59,22,400.00

0.52

14

Electrical and street light works

3,39,58,740.00

15

Unit rate of SR for all the items does not include the detailed Structural
designs including Structural drawings (for Bridges) charges, as the
project is not Iltem rate, where depatment has to issue the Structural
design drawing. Since Consissanery has to design on his own and get
approval for Structural portions occupaied in Railway portions from
National institue of IISc/lIT/as approved authority for design by
Railways on behalf of Authority , 0.5% on COST OF Bill No-8,9,&10 (
Elevated rotary+PUP+ROB) is reserved as per SR 2023-24 Vol-1
Addendum-IV at SI No 1 of Page 117 only for design . Authority will
separately reemberse the National Institute fee to tenderer on payment
receipt.

1,41,68,528.83

0.47

16

Maintenance Charges @ 1.5% on estimated amount of Elevated rotary
& ROB

4,15,41,661.17

1.37
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Percentage

Sl. No Descriptions of Provisions Amount (Rs.) (%) of
Components

Deduct for credit for Dismantled Materials , assessment value for

17 |segregated reused material is amrived based on basic materials cost -21,36,047.73 -0.07
shown in the SR 2023-24

18 |[Amount Put to Tender of civil works 3,04,06,02,109 100.000

19 Add GST 18 % 54,73,08,380

20 Sub Total Cost - Civil work+GST 3,58,79,10,489

21 Provisional Cost -B

22

Railway charges: Plan and Estimate approval charges @ 2% DG
(Directior and General) charges shall be 6% of the estimated cost of
Rotary & ROB, if the bridge is constructed by State Govt = Total 8%.
Cost of Rotary structure inside Railway boundary (Area of Railway
portion Steel Box Girder 3,825sqmt @ 1,53,131/ Sgmt is Rs
58,57,24,840/- ROB at LC 136 A is area of Railway span 805sqgmt @
Rs 1,18,335/- /sqmt is Rs 9,52 59 815/- including Foundation to Super
structures)=Grand Total Rs68,09,84,65 X8% =5,44,78,772/-

5,44,78,772

23

Provision for Consultancy service for preparation of Detailed project
Report (DPR) including Topographical survey , Road & Structure
inventary, Carmying out Geo technical investigation, Traffic Survey,
Preparation of Detailed Land Acquisition Plan & Schedule, preparation
of Rotary concept junction and GAD drawing at IOCL Railway crossing
& Railway crossing at LC No 136A, Preparation of Tender drawings,
Tender document for EPC Contract, etc, @ 0.4% on amount put to
tender

1,06,42,107

24

Provision for Consultancy service for Project Management, Validation
of DPR, Construction support, issue of good for constuction drawings,
@1.0% of amount put to tender

3,04,06,021

25

Provision for Thirdparty charges for proof/verification of design for
Railway portion structures in Rotary and ROB through Tenderer in
National institute like NIT/IIT/ISc @ 0.5% on amount put to tender ( as
per PWD SR V-3 Addendum-1V Table at SI No 5 page 117

1,52,03,011

26

Utility Shifting Charges about @3.50% on Amount put to Tender (
during flyover construction on existing road outside the railway
boundary) as per damand letter od BWSS&SB, BESCOM

10,13,59,600

27

Provisional cost - Sub Total-B

21,20,89,511

28

Grand total of the project C =
( Sub Total A+B )

3,80,00,00,000

Rupees in Words : Three Hundred Eighty Crores Only

138




1.46.1 Components of Key Items

The following key items of work are estimated to be Rs. 30406.02 Lakhs The quantity of main items, its
cost and its components in the total cost are shown in Table 0-2 below.

Table 0-2 Quantity and Cost components of the Key Items

Sl. . . % of
No Description Unit Qnty Amount(Rs) Components
Earth work
1 | excavation/Embankment/Constuction of M3 27530.67 4481007.17 0.15

Median/Filling avilable earh

Concrete works of all Grades including

3
PSC M 65181 1274938776 41.93

3 Hysd Steel Tonne 6580 627729461 20.64

g4 | Structural steel USED FOR Fabrication of | o | 5115 98431 | 438305143.67 14.42
Composite Steel Girders

5 Ht strands Tonne 892 0 0.00

6 GSB/WMM M3 8179.75 22662194.70 0.75

7 DBM m3 716.25 7695963 0.25

8 BC m3 2468.6 30806893.7 1.01

9 Miscelleneous items of works 633982671 20.85

10 Grand Total of the Project-A 3040602109 100.00
Other provisions like GST/Railway

11 759397891
charges/DPR/PMC/Land cost-etc.,

12 Grand Total of the Project-C=A+B 3800000000

1.47 Compensatory afforestation

According to the NGT and the Ministry of Environment, it is proposed to plant the trees at a ratio of 1:10,
i.e. planting ten trees against losing one tree.

In this project, there is no possibility of felling of trees as these will not hinder the implementation of the
project but it is planned to plant around 200 to 225 fresh plantations wherever possible.

An amount of 7.83 lacks towards plantation is estimated in the detailed cost.

1.48 Re-usage of released materials

Various items of materials dismantled from existing RCC flyover, drain, footpaths, curbs and covered
drains, etc., are proposed for to maintain a proper account and are proposed for recycled or auctioned
based on quality of the items observed. The amount of material intended to be recycled is listed in Table
0-3 Schedule of Credit for Dismantled materials below with a salvage value of Rs 8,88,153 which is
savings to BBMP.

In this report it is proposed that all the dismantled materials should be disposed away from the site other
than items mentioned in the following Schedule of Credit having salvage value shall be handed over to
department at BBMP store. However, the demolished materials which have no salvage value as decided
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by the department engineers, rubbish shall be filled in low lying areas or disposed off at the site as directed
by Engineer in charge.

BBMP have been requested to put a following specific condition in the Tender document for re-usage

materials from dismantled items that,

1.

All salvage materials as listed in the following Schedule of Credit shall become the property of
contractor (when the work is awarded on tender basis) and salvage is already affected as deduction
in the total project cost.

The materials enumerated below shall become the property of the contractor. These materials shall
be allowed to be removed from site as the salvage value is already adjusted in the project cost.

The rate fixed by department is firm. The contractor shall have no claim whatsoever against the
department if actual rate turns out to be different from the rates inserted by the department.

The amount of credit in respect of items shown below shall be provisional and actual quantities
shall be measured in MB against each item shall be considered for arriving total amount of credit.

Items if any obtained from demolition/dismantling but not listed below shall become the property
of government and accordingly shall be handed over to BBMP without any extra payment.

Table 0-3 Schedule of Credit for Dismantled materials

Current
SINo/ . Qua.ntlt Quantity ?f Re Material Rate Sal\.lage rate Amount(
ltem No Items Unit y in usage materials Can as per SOR considered/Un Rs) Remarks
BOQ seggregated/Unit 23-24 it
Material
1 2 3 4 5 6 7 8=5x7 9
All Electri poles
Telephone/ are yery old and
entilre poles to
Name
board/signa be handed over
1 | Nos 39 0 25 0 to
ost/Electri BBMP/BESCOM
p Electrical
cal poles .
maintanance
department.
- - S
3 Brick/Size | ¢y | 1440 432 5999/cum 200/cum 86400 30% can be re
Stones used
Hysed steel Rs12034/tonne
Rs60170/tonn
RCC with 15kg/cum=152393.9 (20% of SR Scrape material
> Hysd steel | UM | 113548 | g1 152.393MT) for ‘ZZ;ASGREZ:_T(’)‘ value is 2049648 | <) 393x12034
10159.6 cum considered)
Total Salvage | 2136048

1.49 Commitment of Work by BBMP / Govt. with Defence wing

As per the GOI, Ministry of Defense, Letter No 970/US (L)D9 Lands/2016 dated 26/2/2019 BBMP shall
construct/Re construct /Shift all assets and services located on Defense land proposed to be transferred at
the cost of BBMP prior to demolition/removal of existing assets. Accordingly, BBMP has to re construct
the compound wall which now exists in defense land which is required to be shifted to new boundary
after defense land is acquired for construction of approaches to ROB at LC 136A. Following details to
include in the project cost.

a. Standard Design of Compound wall as approved by the Defense.
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b. List of assets to be re located within the land which is under the control of Defense.

According to the detailed estimates for re locating/re construction of assets of Defense is estimated to Rs.
5.45 Cr which is included in the Project cost of Rs. 380.00 Cr. Expenditure towards Defense works is
summarized below in Table 0-4.

Table 0-4 Summary of Defence work Cost estimate

Sl.

No Item description Amount in Rs

Reconstruction of Compound wall for Defense at ROB LC136A, at Railway
1 | property near Railway protection force station, and at Private properties | 1,30,36,168.30
after acquisition and dismantling compound wall at few locations

2 | GST about 18% 23,46,510.29

Total | 1,53,82,678.59

1.50 Commitment of Work by BBMP / Govt. with Railway department

As BBMP is taking land from Railways to construct the Elevated Rotary and ROB in lieu of this assured
the Railways to construct/Re construct /Shift all assets and services located on acquired Railway land
proposed to be transferred at the cost of BBMP prior to demolition/removal of existing assets.

Accordingly, BBMP has to re construct the compound wall which now exists in Railway land which is
required to be shifted to new boundary after railway land is acquired for construction of approaches to
Elevated Rotary and ROB at LC 136A. Following details to include in the project cost.

c. Standard Design of Buildings/Godown/Control Room
as approved by the Railways.

d. List of assets to be re located within the land which is under the control of
Railways like Septic Tank.

According to the detailed estimates for re locating/re construction of assets of Defense is estimated to Rs.
6.41 Cr which is included in the Project cost of Rs. 380.00 Cr. Expenditure towards Defense works is
summarized below in Table 0-5

Table 0-5 Summary of Railway work Cost estimate

Sl. Item description Amount in

No P Rs

1 Rgconstructlon of Sewerage Treatment Plant and Godown inside the 1.59,22.400
railway property

2 | GST about 18% 28,66,032

Total 1,87,88,432
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Site Inspections and Communication with Stakeholders

1.51 Purpose for Interactive

After assigning the task of preparing a detailed feasibility project report to the consultant, the consultant
has started the work and studied the land required for acquisition, utility service lines and their relocation
requirement in detail, especially during reconnaissance survey.

The innovative concept design for IOC Junction has been prepared in consultation with BBMP engineers
and is the most expensive structure and most important railway junction and as a prestigious work for
BBMP. BBMP organized an on-site review meeting with Secretary level officials to seek in-principle
approval from the government and other relevant stakeholders like K-Ride, South Western Railway, high-
level officers. Site inspection observation proceedings and other activities are described below.

Most of the land for acquisition required for the improvement of the project has been put up along with
railway and defense land. Relocation/reconstruction of many existing structures within the land requires
discussions with landowners regarding relocation/reconstruction methods.

Initially discussed with BBMP officials, coordinated with various concerned authorities on behalf of
BBMP to simplify the procedure and reduce the delay in finalizing the land acquisition process.

While finalizing the project report, the total land to be acquired by the Department of Railways, Defense
and private land is assessed by conducting a land project schedule survey as per standard procedure and
land acquisition cost for acquisition of private land and building cost is included in the total project cost.

Apart from the above, improvement proposals were discussed in detail with officials of Government, local
representatives of the Legislative Assembly, local public, the Suburban Railway Department, South
Western Railway and the Defense Department.

The following sections describe the coordination of various departments related to land acquisition
relocation of service lines / structures.

1.52 Technical Review Committee Meeting

The Feasibility Proposal of Elevated Rotary Concept was reviewed by the Technical Review Committee
constituted by BBMP headed by Chairman and Committee Members on 13/08/2021 in the evening 2.30
PM at BBMP office. The committee reviewed the concept and general technical feasibility of the project.
The copy of the TRC Meeting notice is appended as Annexure 8.1 in the report. The consultant presented
the following technical presentation to the committee.

1. Described the existing ground situation.

2. Current traffic condition and its circulation are explained.

3. Elevated rotary and traffic circulation were described for all possible directions.
4. Design concept of rotary and ROB in LC 136A is described as per IRC standard.
5. Geotechnical condition of the project site is described.

6. Structure type and selection of structure type are discussed.

7. Drainage was also discussed in the meeting.

The committee also suggested estimating the future traffic considering the full development of the new
terminal station. The committee has proposed to provide pedestrian underpass as per requirement of
Railways and designed as per IRC norms.
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The committee has given in-principle approval to the concept of elevated rotary scheme.

1.53 Coordination with various Departments

Consultants are associated with the following departments as shown in the Table 0-1 Department Details
of Coordination with State officersbelow for the purpose of approving the innovative design of railway
crossing and leave their land for improvement proposal. The photos of the respective department officers
captured while their vist to site for inspection are also annexed in the following.

Table 0-1 Department Details of Coordination with State officers

Sl . Date of
No Department Officers Department Purpose Interaction
Chief Secretary, Additional chief secretary | state Onsite inspection
1 | (DEVELOPMENT COMMISIONER), ACS | Government of | and to know the
Urban department, Karnataka suitability of the
conceptual  plan
, | Administrator, Chief Commissioner, Joint | Lo\ 1o for the innovative
Commissioner East, Chief Engineer (RI), design at the
railway junction.
3 | Managing Director BMRCL
09/02/2021
4 | Managing Director K-Ride
5 Chief Engineer South western
Railway
Founder Chairman NEZ Infratech
6 Executive Director PF'V?‘te
Limited
The photos captured during the state officers visited at site are shown in the Figure

0-1,Figure 0-2,and Table 0-3 Department Details of Coordination with South-Western Railway
officers below.
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The Chief Secretary, BBMP Administrator,
Commissioner discussion on Concept Plan

Inspection at proposed Rotary Location existing
Level crossing
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Figure 0-1 Photos of State Officers Visited at Site

Table 0-2 Department Details of Coordination with K-Ride officers
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Sl.

Department

No Officers Department Purpose Date of Interaction
General K-Ride NEZ has presented
Manager the  concept  of
Elevated Rotary
1 proposal 2/08/2021
incorporating the
future proposal of K-
Ride railway line
with existing line.
General K-Ride Accorded approval of
Manager conceptual plan of | K-Ride letter No-K-
2 | [Civil/P&D Rotary RIDE/Projects/BSRP/2021/BBMP/002

dated 18/11/2021

Correspondences letters with K-Ride is enclosed at the end of this chapter.

Table 0-3 Department Details of Coordination with South-Western Railway officers
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Sl. | Department Officers Department Purpose Date of
No Interaction
a. Senior Divisional South-western Railways | Inspection of | f. 06/01/2022,
Engineer- East, Eil[x/;y bound;m 9. 10/1/2022,
b. Divisional  Engineer- locations at railway | h. 10/5/2022
South lane, etc i
c. Assistant Divisional o . 26/01/2022,
Engineer J. 12/02/2022,
d. Senior Section Engineer k. 13/5/2022
e. SSE Land Railways I. 13/6/2022
1 . .
Executive Engineer -East BBMP HO To show the
Assistant Engineer chatlons of Rotary
pillars
Founder Chairman NEZ Infratech Private
Executive Director Limited
In Principle approval for | South-western Railway | South western Railway Letter No
conceptual plan for Elevated B/W/352/BBMP/Rotary/ROB/MS
2 | Rotary has been accorded Nagar/SMVB/BYPL/537A/SA-

by Sr. Divisional
Engineer/Co-ordination

SBC/171 dated 14/09/2022

All Correspondences with Southwestern Railway department are enclosed at the end of this chapter
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Site inspection on 10 /1/2022
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Site inspection on 10 /5/2022
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Site inspection on 13/06/2022

Figure 0-2 South Western Railway officers Site Inspection

1.54 Marking of Rotary Pier Locations

Consultants have identified all pier locations at the junction of railway crossings to show the Railway
Departments that the designs of piers are outside the boundary of the future railway lane and do not
encroach on the railway boundary. The photos of locations of piers marking at site are shown in Figure
0-3 Survey for Fixing the Pier Locations at Elevated Rotary Junction below.
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Figure 0-3 Survey for Fixing the Pier Locations at Elevated Rotary Junction
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Departmental Correspondence Records

The correspondence letters/email addressed by the following departments pertained to proposal of
elevated rotary project is appended as Annexure-9.

1. BBMP

2. K-Ride

3. South Western-Railways

4. Publicity of Elevated Rotary Published in leading Newspaper.
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0835 €99 522 &323,-12/2021, DJVOT: 13-12-2021 s3I3), DVWOT: 07-05-2022
03,00 8e.50.00 Fetld DIy, e ), O3eeuINPT Tozs 30T Jpa3s
FTOICOT FeD3OD N0 HOTA, ORI e90TI0Z B3, 303y, L30BT*
BAe3ZINPR 9NRAE / 3BRTY VBODHEN Fadaddod O33N,
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Design Build Transfer and Lumpsum - Turnkey - No Variation - No Escalation
OBOANE), NTINAPRED VB LITRNE. I0RIETED, DTOT:
27-06-2023 TOTN DULT RORODNET) Odetzae AededelEsoer |
DY 909,837 3),33063° DedEITF TR0, ROTEER s30T PV
&RV K-Ride FOX, 0T BRDFODOI FOFPOT WTWeRSHBRLI, FEO
FRFIoDN), YT TOBEL3R0DR  DF,E  BetxPe R[OD
303500FINTIZ .

s VOGP AeBe0 &9FI0NE), DIW0F: 11-07-2023 ToW) IBT
03,3 DG FPoDhe), WS WELWODTD, NDITBADA 23,0353, 5B,
Cetdld S LBBAN0T T8  AISNTE &WNDTAROD  FAER
&0¢e3 £RBODRD, TNBDOT HOICEIT* ¥ APARIE WD 80.£3.3. Dedé3cs®
FORBIODRTNR 90TT B30T 1.50 3.eE. W IR, DRDRLN) IO TN
BOICDR FRDTIONT), 3HT) B Fen ATCEDRIDNTIZE.

DT00F: 26-07-2023 BOT) 3005 GV a3V 5z 00T, a0V BOFS
X2Be3I0) (RBFHSINOT dPOSAYD FEITW TRTD) DI, V,3C YeIoa3ad
B0V BP0 Elevated Rotary Flyover at Baiyyappanahalli O3 <Ja30ar &%
WOXFHW ISBROING. DIW0T:  22-09-2023 ToWd K-RIDE  3008F
VR BRODT ATWD A0 &R eI, ean3;30d DOID da3TaooN
IFBEACINBIT.

D ATRETET A0,83T F)yadtes® DT TIT Jao
DO RBINT), 3Tl Bl RODODE), LT[R  LI0TOZRD
RWE3 0D, 2021-220 HTORE WBOIEI, Tone DT00F: 04-01-20230 2306,
BORE3,0D03 30DAT, T AWBRLBIONS), 33 ARTHE SWeBIoD
2R3N 150 8..0¢ B E DESLDRTODR, w¥RROB ABetEHIoD,
ROO3ERASINTIZW. esBPOTW, AWD W) BTN ITD FNMDAT
"Construction of Elevated Rotary Flyover at |OC Junction and Construction of
additional 2 Lane ROB at Baiyyappanahalli Railway Level Crossing" + “Construction of
Elevated Rotary and including Construction of Integrated Flyover from ITC Factory
Junction to Byyappanahalli Junction (1.50Km)" O3t 3235 UTR.380.00
ZRUEINPINTI . BOF T 335020 80D, B8 FPNT03 DERTITVT.

sl.

Descriptio! Amount in Rs.
No. iption

Construction of Elevated Rotary and including
1 | Construction of integrated flyover from ITC factory | 235,03,34,568.00

junction to Byyappanahalli junction (1.50Km)
%A )% &Jﬂmﬂ
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2 | Construction of Subways 3,36,56,118.00
3 [ Construction of ROB at LC 136A 32,34,62,199.00
4 | Reconstruction of Defence & Railways Properties 6,85,33,974.00
5 | Construction of at Grade roads 21,18,45,682.00
6 Amount Put to Tender(1to5) | 298,78,32,541.00
7 | GST18% 53,78,09,857.00
8 Supervfsion Charges' by Railways pertaining to Rotary 8,00,00,000.00
and Railway Over Bridge
9 l'Jtility Shifting/Electrical/Water Supply line and Sanitary 11,90,00,000.00
line
10 | DPR & PMC Charges (1+1.5%)=2.5% 7,46,95,813.00
11 | Miscellaneous and Rounding off Charges - 66,17,89.00
Total Project Cost | 380,00,00,000.00

A0 AdetzIodn 3,8 NTBA3RENTIDOIION FORIWORNTIIT Hente
s VOGS Reda3d) &), L0 FATR) A AW 2T 0ITIHA,0NO0T
A0 03N 2.3), ACBTIZTT.

8 HO,S30He), [RLZ 2023-243¢ FDIE), Tw.263.00 TeCE3neh
0350, 2024-25 TE) TR.117.00 FTREINY BR[0TSR,
2LBNATROR) FANMDONRN, VeI CoRWTITIINTHIT.

ATO ABetHIN FaeD ST, VD0 A, 8350008 ALeOSNT, 23,008 ST,
RNV;0R, DI, 2300RWOR TWNV;BANYE). 230-T DISTRATARLICTING,,
ABD Pe-mHIS B3 020 AWeD) TRe.68.00  BetEnYomd
90TRRREIINTIT. ATWO TBe.68.00 FetE3Ne 30-m0 IS 323,33, £3.2.30°
ABRBS RN, [ITBAITRELD NBLIROING. IBWBeODR ATO
ABAtBIONT, "SRIT BOTO RN ABRLEICHTRN ONE,SRAPAED
B LIITJTPOOE Tone ToMEDOD AR JAH, ROBCHES, ToORY,
IVOSATS AOTNGsE, V0T 233,53 DI, B0, 3T LOINF D, JONDA RO
AdetaIoD, AOTJyeddT LoBT* IBDOHRD,  eIRDIDRTE
Adetx3odad, Design Build Transfer and Lumpsum-Turnkey-No Variation-No
Escalation a00DONE), 9[NPI B LIRIING. BEO ABetzn
WYTRIE LdVVsAT, BWEITW B8 3 FOAR NRT 9003¢0D 3030, RO,
OGP0 2903CAD TR N AORODEVOE PTI3eN 3,0ETF0A 2,BI°
Woneedd RDTeSNT DT / Tye3, @l / K-Ride R0R,0DETOOT
IRRTS BBENTRYES AOTEEIE eI Do, €30XB0° JHEodne
rH 35001 a3 ReN TS LIRTDNGD,, AFOFTT 33ANO0T a3 DeIDATIE

;p% e Paeaar?
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HRAIIN BBP T3 T LINRRETIONTN, ToNe 7.£3.8.8 3300033 E30BT*
€39, ACN IR ATS NRBITWO3 VY 3A3NTD, VD0 TaIBd
3ol (eloA: Dl el

33095 e3030TD), WIN0D T30 RjARRINT ), BDIDReTN, BO*.0.
3LZ 00D By3L BeDEIer R WD ROBFTE FO RN TN Tye3
EeETI* DI, BNI BS BEWODI,; AON0YA FOWESITT ANad
R0LFTT,N 00.380.00 BRCE3 323,13€), "Construction of Elevated Rotary Flyover at
I0C Junction and Construction of additional 2 Lane ROB at Baiyyappanahalli Railway
Level Crossing” + "Construction of Elevated Rotary and including Construction of
Integrated Flyover from {TC Factory Junction to Byyappanahalli Junction (1.50Km)"
FTDMD F R ADOLAONAITW DOTD DRFONA & FYNI03
30303 BRTRACINIT.

RFFOU e303¢8 Koal;: Jean 293 Do, 2021 ().
PBonved), DI0T: 06-02-2024

FARRIONE), BDATIT I0BNY H3,30De), AWEHINTT AP
A9 F L3I 3395,006), B 23,0HB [SBL, WP SRITe0N DedIF RLIDNTIE
Wonees) JINCEW 33¢ Byed, &edFTer et AT 0.3 L300%; Byed,
E3eNETF T BN FOTTE TO, AN ToNR Bye3, E3eDETeF RZ TN, 200~
BELWBODI),; JOD0ZHA AOSEBITO AN RNOWFIVTO,N  AOTEXBT
3T, A 0000 Tene oneet) HEesNT WYERNROD AT Ty 0T
“Construction of Elevated Rotary Flyover at I0C Junction and Construction of
additional 2 Lane ROB at Baiyyappanahalli Railway Level Crossing” ed02) O3/0¢2550
TR0 ToNne BeD,H0 TMONTI, w¥RPOBO3 Te. 380.00 Fecé3
BBBAD, FR3BAOT, 2023-243¢ BT, TBe. 263.00 BREIRTI, B@NIEN
Hone 2024-253¢ AOIE), To. 117.00 TREINFI, wBNIeN & FFT0R
RO NPRRYTED, SBPIIT 9IRS D8 e3T3eBT3.

ABetxde JTY

sl

No. Description Amount in Rs.

Construction of Elevated Rotary and including Construction of
1 | integrated flyover from ITC factory junction to Byyappanahalli | 235,03,34,568.00
junction (1.50Km)
2 | Construction of Subways ,36,56,118.00
3 | Construction of ROB at LC 136A 32,34,62,199.00

; %/J _Page5of7
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4 | Reconstruction of Defence & Railways Properties 6,85,33,974.00
5 | Construction of at Grade roads 21,18,45,682.00
6 Amount Put to Tender(1to5) | 298,78,32,541.00
7 | GST 18% 53,78,09,857.00
8 SuPewision Cha'rges by Railways pertaining to Rotary and 8,00,00,000.00
Railway Over Bridge

9 | Utility Shifting/Electrical/Water Supply line and Sanitary line 11,90,00,000.00
10 | DPR & PMC Charges (1+1.5%)=2.5% 7,46,95,813.00
11 | Miscellaneous and Rounding off Charges 66,17,89.00

Total Project Cost | 380,00,00,000.00

&8 esTXIBI, DI0T: 01-02-2024 oW IBT Reded RO RPZAD
dBOD A0y A: 77/2024 B DeaeODTOI3 BRTBAIING.

HWOZ) nieh:

1) & TDMINF, SoDTJ;00T PREREBODOZ AFad
DYPTOONPOTW 0T DI, BSBPIVI T LINRRIES IBT,
&8or0* TJyBodhne, TE.AD. Fod, 1999 DI, FT&DD
Q0TS 2000 TN B-ERBA;0TNOEF FELEIEET &00a003T
FR0T), E30BU NP ATOF TS e363¢3 B0aSs: I 47 AR PR
2016, 30NnLRTY DIV0TF 14-06-2016 Tone DIWO0F: 03-11-2016
003 AT TYPTOE 9N RTBI 0NN, BTWED FoaMedNYI,
IR, SNRAPAIRIT.

2) & FoaMedrieh DCFIERD OPTANG, es3,
ApS RORBLLNG, 03D Meaedéd @87, T BRI
AOTEHBDT  HITFA0N0T  TNe  BINYD,  OPFR,
TN 3PP 2023-24, 2024-253¢ FOAIE), HINTONNAPR
AWEBT STOIRENT, ©235e30NAIE FesIIN THone S8 SAN
Bongedd JNOE ASEITE AODR IOJFE D&,
£90309,LOD 30T, 03NS E3TE), B3 T30, NCIJHBOOB,
AYNY JR3ODH, RTFOR ORVT BVY; JOODFWIENY
530D IPDNTOCANT, FeD3ONOTW T[VAT I[N TS
SBRJYT.

3) yode A3REBIODNS), LONTIRPPRLEITIE FOMEONTI,
€9 RONE NI, BVON0Y;3 FTLNPLOIN WHRDA 9T,
REPRICTEE), :0w; 30INTT &R, DPoCA,S e qeroase
R0 9NRATS SBTIBRROR) SIEISRRPAITHT.
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4) e9N3; 90T BRNRVABINT, AFeD TYPTONYOR E30BT*
FOO3WNS FRIERES, BBETRY,IT,T,.

5) 3WJ030 EE30BU° ODRABIN  FRREIODNI), ANIFTF,

B ROJT.
FRF T DoZ5a00T e3TRIDDAT
), ©9330 BROIE),
’ ~
3 SCxen 4.)
AFTOFOW IPES TIODFWIE,
SRR, BeR3 (2.23.230..)
[I0nR:

1) DTS DTOODT), 33, IeTRB/e3T,BI), FUEET WoneRT).

2) ABF TR @WNW; FOONFWIE, dPOIARE, 230NeR0).

3) RTFOW IRV 30D; TOONFWAE, e3DFTF Y, APIIROG,
oneRv).

4) TN BOVEFN0YHONTT 9TT  B0W; TIONFWIE, IPISPG,
Loredesh.

5 SBPIMROD), BT WonLeD TSNS HeDFCET €36,
FOONEWAF, L3oNnLRT.

6) W3 3T, 2),B3° L3ONLRT) :DT/OINT DT, 230NLRT).

7) dBR  3ANTON3RCS), 20,BI° WONYRD) HHTISNT ST,
SonLev).

8) s VT W50 0NV FOONEFWIF, LIPOIARE, L30NLRT0.

9) FHOS 920ON0ITV), 23,B3° LONLRT) eHTOSNT DT, LonLeTy.

10) B 0W 25063 FoODFWAeNeD, Redad ROD)E, APOSARG, L3oneesy.
(B30 ROBy: A: 77/2024, DI0T: 01-02-2024).

11) 3505 O 30005300-30NTT €33, FOONFWAE, LAPOTROG, 230NLRT).

12) 3305 €359, T0MeH, 20,33 230MeRT) DTOSNT ToOT, 230NLRT).

13)30Y; 9P0DOITVD (O3efES), BT LoNLRT) NT/OSNT [T,
30onLRT.

14) AT O RT3 RB0W; TONFWBIE T30 €333, FoONEWAE, INTezes,d),
Be3083, LonLeV).

15) X080 IFR TOONFBIFONWT €33, ABTOONTD), INTOLEA,
Q3983 (D0 & HeDI0N), L3orie?s).

16) Foo UTR, LI/, &J)3neh.
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za')aa’:cﬁ e30YRBY STV S0OF
Sos, 80307 300TT FEed, oaf.ecf. PF, Ponvwes-560002.

Tosd,: DOR0d /0.6, et/ ] §5/2023-24 aweos: O /] %

£

as0d,
r/mwa BT By, FEONFEBENYY,
zdﬁcaz;)add&o 3e30ss, ToorddE TTOFT,

TR, Forieweso—560 001

S eld
6 ’
D&o3: mr%ﬁmw QOTKLTD ﬁegd méegoi)eg 2000e3 déubrﬁasg 20¢ DRITeD
DD ReoAtHE Forvesy s8ros “3de 8, BESSF e@ JoF. Do. HBEB00R
SASA BOoFSeS” ©xy, TOWBIETL «Construction of Elevated Rotary Flyover at

1OC Junction and Construction of additional 2 Lane ROB at Baiyyappanahalli
Railway Level Crossing” 02 030tzm0 000 BSBYTVET OTBRTT QEWID
50030.

voelesn: 1. & FeIebod ST Toaly wwao&/m.w(d.m.@)/&eoﬂ105/2021-
22, &mvow: 08-09-2021.
2. T3, vefedod TTE Tosdy: B/W/352/Rotary ROB/MS Nagar / SMVB
BYPL /537A / SA-SBC / 171 &awos: 14.09.2022.
3. K-Ride xoa»;cd\)aid =W Toady; K-RIDE / Projects / BSRP / 2021/
o 5 5/ BBMP/002, &os: 18.11.2021.
) 4. B, TeFeOoP ST Tosly TOR 293 Do, 2021(w) B©woT:
Y 3011700

5. 8 weIedodd agc)’ woady ww@o&/m.e./&eo*?/312/2022-21&Baaoﬁz

14.12.2022.

6. B Fefebod BTT zosly TOY 293 @06)56636202“'5}) &T00T:
28.02.2023.

7. SRv; |0FT 73T 5T B0, awvos: 11.07.2023 g &0ori¥ee0
03.30
FoBR DHeSHRPT THSB ®osd, 313, B80S FRBB0IT. o,030,83 BY,
209

SRSERh JDFRUAtIS Worved Sroa 33t O, Borset e
TOE. ao.é’)a’desddoios déda BETOST TODTE ﬁ@dma\ﬁjdd 30080 VI
Reg.

8. K-Ride ogoxs0 =38 mosiy GM/P&D/K-RIDE/ PLANNING/21/

2021/86
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Page 1 offms
4’
o
: e g
8D @g(‘b

B =
zg)aa’a* 230n9RT0 Z0TOINT T DF

166



9. o VTN RVO TTFLT JITorS Te300w Bmeos: 26-07-
2023 Qoo LB 3T ©008 Rewox s Soedesoad (Elevated Rotary
Flyover at Baiyyappanahalli) oso R TODeT .

10. Sd)é’ Fe3eBo30 TIT 83'0835: ®.J. I Jo. Sy 22 oot 2023,
Bmoos: 10.08.2023.

* ok ok % o

Soee,08 QWoNT, TooHATOI, ‘m"ilf?%ﬂfﬁdd QAT ILTO ﬁﬂegm’ 09 0308 2BV
WyoNTIHE, w0 GyS, BoRsioNHI TeTTTN Worwed SHIE “Ide Oy, BFSF e
"oP. Do. DI eF 0o, def, BFTF” oy JedFAW),, Tws 3 88 LFSe® FohFrBEeNDZE.

R0 b Ty T8 Lomedn Trlwaency, B &3 B0 Wabgsme 4 doxesy
"R @recdd weE” evselenReRrhatEd. S B0 38 Qg sbeeedrd HOd o dubods
Todredsd GG JeReeETN TOBIE TSNS,

&0 JE0 4 dogesd &) IC TkSs wendesdn <omes sOR3eTN), O  [OOS
W SNTOT  TI N 0303 30TRNTY, wmS T E T TRREY  Boowe TS,
EVOERTHLE NI FomweBNBE. wEF, Boderod wenrmed morke 33t U BSOS
TR, B0, TBT B30T, VoRogTen werke ITe G5 BQorme® sy Toormeh Fwomen
20T/ WorYRD SoTesnd @edF &8ohom  “Construction of Elevated Rotary Flyover at 10C
Junction and Construction of additional 2 Lane ROB at Baiyyappanahalli Railway Level Crossing”™ eo02
TealreBoRsy, driglages Everdly eeUm 2023-24% OSY CR26300 feedind wmRTEN
QEBLONTHTT3.

IO eovmewed  ways, Construction of Elevated Rotary Flyover at 10C Junction and

Construction of additional 2 Lane ROB at Baiyyappanahalli Railway Level Crossing &0 sosiradrs
©0CReN TRIDTY BalORRAE, TwoesF-10¢) Desos QEBSATHETS.

G'Jaegz'ha’—l

Sl No Description Amount in Rs. }
1 Construction of Elevated Rotary 1486715501 f
2. Construction of Subways 33656118
3, Construction of ROB at LC 136a 323462199
4, Reconstruction of Defense & Railways properties 68533974
5, Construction of at Grade roads 152725380
6. Amount Put to Tender (1to 5) | 2065093172
7: GST 18% ' 371716771
8. Supervision Charges by Railways pertaining to Rotary and | 80000000

Railway Over Bridge

L Utility Shifting / Electrical / Water Supply line and Sanitary line | 60000000

10. DPR & PMC Charges (1+1.5%) = 2.5% 51627330
11, Miscellaneous and Rounding off Charges 1562726.74
Total Project Cost | 2630000000 -

JTO B[ IIB FForos SSAT v e (10)3 TTTY  JF/ IOV, ROy, VWO
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BWO sesoredodses “Construction of Elevated Rotary Flyover at 10C Junction and Construction of
additional 2 Lane ROB at Baiyyappanahalli Railway Level Crossing”™ + “Construction of Elevated

Rotary and including Construction of Integrated flyover from ITC factory junction to Byyappanahalli
junction (1.50km)” o3eeme ey de380.00 Feediriearddthass. Fuoes,v-308 BedReRncs.
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Sl No Description Amount in Rs.
1 Construction of Elevated Rotary and including Construction of Integrated | 2350334568.00
flyover from ITC factory junction to Byyappanahalh junction (1.50km)
2. Construction of Subways 33656118.00
3. Construction of ROB at LC 136a : 323462199.00
4. Reconstruction of Defense & Railways properties 68533974.00
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Sl No Description il Amou‘n_g in ,RS:
j 5. Construction of at Grade roads » g 211845682.00
6. ~ Amount Put to Tender (1to 5) | 2987832541.00 3
[ 7. GST 18% 537809857.00 ?
i 8. Supervision Charges by Railways pertaining to Rotary and Railway Over | 80000000.00
L_m Bridge i
i 9. Utility Shifting / Electrical / Water Supply line and Sanitary line 119000000.00 .4
i 10. DPR & PMC Charges (1+1.5%) = 2.5% 74695813.00 X
5711 7 Miscellaneous and Rounding off Charges L s I n 661789.09 s
L | Total Project Cost | 3800000000.00
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TOTEERLD  FTOTROOIVT Constructlon of Elevated Rotary
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ITO  BRedIoD0I BRT, WO, TONFTEFNWL, FJoFWT IToFT, DNDIA
wma SINID, BJFET  XTFT, :ﬁaa‘S SBYIMOT, VBT ONERT
mmsm "?@Di BRT, SOINITD, 2T donmm TOINT "?@% BB 8~;
QR BOD Nuo&o&raoé'ﬁ amo§10022021 “eé 0Dy Aol mscﬂ dem
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QO @u"?oaa 3TO ,oomir SRS, @a:ma TJRID ia&%ﬁmﬁm‘b@cﬁom
LT a’m;D ©RoDOZTL, TH Moms ”Osojsr o= ITO zﬁomm& Ratelw]
3¢ @Nésaadosﬁ '?aruawg/dde; ToIRFOR  wWIAOTIHTOZ  clpeBodE,
cleVenlokstald.folas! RRWICONTOZS.

©TTOE, B[R, VROIOITW, O3 DpoPeZ TIodF Tadcorw WO
TAEIT  ADR BIFORR, IFR ZTO TRTE  oPIROTOT0Z  §9F0T
TOBOMYRY, VRFRPD BRTJOW 03RezTH O, TWORATTT.

SI No Description Remarks

1 Construction of Elevated Rotary Flyover to facilitate connectivity of all
the 4 important locations namely: Maruthisevanagar on the Western
side, Banaswadi on the Eastern side, Kammanahalli on the Northern
side and Byyappanahalli on the Southern side after demolition of
existing ROB at IOC junction.

2 Construction of Bypass Uni-directional Flyover from Elevated Rotary
along Railway Terminal to facilitatz direct connectivity to Old Madras
road from Maruthisevanagar.

3 Construction of Additional 2 lane ROB in addition to the present under
construction of 2 lane ROB (Bi-directional 2 lane ROB).
+ Widening of 20ft road in front of Byyappanhalli Railway Terminal by

utilization of Railway Land and Widening of road from ROB Ramp to
Old Madras Road (Swamy Vivekananda road) by utilizing the land of
Govt Isolation Hospital.

5 Construction of link road from Mukunda Theater to Byyappanahalli
Railway Terminal.
6 Providing Pedestrian Underpass from Byyappanahalli Railway Terminal

towards Kammanahalli under railway line.

[0 03RexS50003 ROV 36/'“5371 o3nResJ0 BIDOD, BOIPOFLD
D03 cdneTo N0£mddm 5@3~irae;® dorT® BTN, M/sNEZ Infra
Tech Pvt Itd 3R TR =T “’mafod SNRE) écﬁrvdcaﬂdsa'aé ITO AOTMOTI
FTO THeIT AR ADET IR, 87?36@0&43 i»eoocg 06 wo3ngod
odneRTo ES% DY womoLw TWEZODT, 303336,\;&396
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TS, ATO BeemIodad, WTTF Worewd DIINS TOEH 30087
AOTD  WNECH  B[OOT  OT0%:13.08.2021 ToZ Ho8Y T30 CeshTend,
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Si Description Estimated
No Cost (In
Lakhs)

I | Construction of Elevated Rotary Flyover to facilitate connectivity of all the | 16530.00
4 important locations namely: Maruthisevanagar on the Western side,
Banaswadi on the Eastern side, Kammanahalli on the Northern side and
Byyappanahalli on the Southern side after demolition of existing ROB at
IOC junction.

Construction of Bypass Uni-directional Flyover from Elevated Rotary
along Railway Terminal to facilitate direct connectivity to Old Madras
road from Maruthisevanagar.

Construction of Additional 2 lane ROB in addition to the present under
construction of 2 lane ROB (Bi-directional 2 lane ROB).

Providing Pedestrian Underpass from Byyappanahalli Railway Terminal
towards Kammanahalli under railway line. (Including Electrical street
lighting works)

Add GST at 12% 1984.00

Add for Railway Charges, Plan & Estimate approval charges cost at 12% | 273.00
(Rotary Cost Rs.16,81,58,417 + additional ROB Cost Rs.5,95,70,856

=Rs.22,77,29,273)

Add for DPR charges at 0.5% 83.00
Add for PMC charges at 2% 310.00
Utility Shifting charges at 4.5% (Including GST charges) 744.00
BESCOM Deposit 50.00
Lumpsum and Miscellaneous Cost 26.00

Total | 20000.00
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Bel2%  Bo3 23(’.18%§ DOaALE oTYBah,  BT0E9.11.20228 dcfa;‘égol)os Bdatel
Fshrebatness  “Construction of Elevated Rotary Flyover at 10C Junction and
Construetion of additional 2 Lanc ROB at Baiyyappanahalli Railway Level Crossing '

£I0T0 &éﬁoﬁoaﬁ 02.345.00 Beetiridr EJ‘GQUFS TREORAHTE (oo E:’A‘S, ort8Ad),
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SI Description Estimated
No Cost (Rs.
in Lakhs)

I | Construction of Elevated Rotary Flyover to facilitate connectivity of all the | 22196.56
4 important locations namely: Maruthisevanagar on the Western side,
Banaswadi on the Eastern side, Kammanahalli on the Northern side and
Byyappanahalii on the Southern side afier demolition of existing ROB at
10C junetion,

Construction of Bypass Uni-dircctional Flyover from Elevated Rotary
along Railway Terminal to facilitate direct connectivity to Old Madras
road from Maruthisevanagar.

Construction of Additional 2 lane ROB in addition to the present under
construction of 2 lane ROB (Bi-dircetional 2 lane ROB).

Providing Pedestrian Underpass from Byyappanahalli Railway Terminal
towards Kammanahalli under railway line. (Including Electrical street
lighting works)

Add GST at 18% 399530
Add for Railway Charges, Plan & Estimate approval charges cost at 12% | 297.41
(Rotary Cost Rs.16,81,58,417 + additional ROB Cost Rs.5,95,70,856 |

=Rs.22,77,29,273)

Add for DPR charges at 0.5% | 83.00
Add for PMC charges at 1.5% 332,94
Utility Shifting charges at 4.5% (Including GST charges) 744.00
BESCOM Deposit 50.00
Lumpsum and Miscellaneous Cost 0.79
Total | 27700.00

REB st BEPEe  @usyddob, Ethd  Jamart  aue) Wbty

& -, :

- Rt TEAAeA 2 5 ()

FwsyoRabe) ple-Tebes &‘&%Eﬂi’.ﬂeﬁﬁd&, "D ph-TRes ajgag‘) Mmedy  oR.68.00

Page 2 of 3

J

CRORES Y

" “.J - —
Y Y enva o aw.huuﬁ

~
s
dw'v"

178




Beebdrigtond gqf&:ﬁ‘mﬁ wm&x@aﬁd@d. SO0 detsdah dei{ag'; 0a.345.00  daeklre:
Triovgtod woRRToRATE. Tmd  derdobd) “Seds ToTgdah”  decdagh
wm&‘gﬁr{méﬁw wcée&&d:@cﬁ@od 30 Oifeleee.ﬁioj:ua:qz ToomrIonE oot [aRClovlsletins)
wdwbxds oleeedobry Design Build Operate and Transfer @nzmoabed Lumpsum-
Turnkey-No Variation-No Escalation escoom afeed SRLTRRAAPT0  vCebTeDAEY,
RS0 demds wVEdE SoaREig, uEs® doived ShEedrd mdd/cg acveloiis
TR FoTRrer waowptabal, oo’ mruns rhdrimeodrt ateaiun 0Ce TR,

Bo07:05.09.2021 Cozb Sy $eom d‘,,c.!u Redasch, Wl wdabegsEd gg Sdoedesr
o

S B, W0 deewst/od endade ahe shediak! demrusioed g
trleiddaba) demen FF WwdhsRd (weabeelsrvin, ordid),

5 Lodabe) mmd TrpasSoba, sLoRrbsy, IWEOE  eoEridr eorbademd 60
TS oA,

. ©=6 seabrwlaies  “Construction of Elevated Rotary Flyover at 10C
Junction and Construction of additional 2 Lane ROB at Byyappanahalli
Railway Level Crossing” oo weabredad womeen e ©w345.00
8ReBINYn eRPTeEy oRORAES &0 )

@O vosrpOaba), TEercs 8oz esomd ﬁn’caa;?-a;&g el egie D88

R3O0 LHTVIRTE), wEINTLD 50T,

3 oSgdOE wHmSET, ohed w0 dewdebs) ‘dess Sosgmad”
opeeobmy wbapirie?on erorde BAhEY 00T Nwd  odeeedobday

R00ETRoWE E30m0° SREOMLRY, erbrbRds alpreobal, Design Build Operate

t

and Transfer aewto®e) Lumpsum-Turnkey-No Variation-No Escalation
esca0n  Soed @mamgarm@k‘w evgidacency, TEo el wesmmE
DaFsRy uEE® dorued KNS O/GE Bevsiiis SRRANWD
Rozeree  e3EIRR0CTY Boro® @rdodna rhdricmecdr! Shmen  exbElerd

800083,
4 ©Eo deemdn ey oimed  @onie H-TEIYP 0’ eTRoTY £So=ot
STYITEL 2003 BeedEd.
Do 04 0osrer OB 800 &)?jﬁ wdereme SoRRD STRESAbIY,
[}
oA

Pale niniatsicleAlgh

»'at"-

wézziuﬁ' sioriledy shmemrd sedd

A\

Page 3of 3

179









L deoed B0 080-222539s%
> 0, geded BRI 2203507475
v @ c,.udakanmlnka.govtn
fa-ﬂ"‘ acsuddomcc@gmml com
crace;;d xont, ;;;f& . dod; 436, 43¢ za
mwg n:a zad..m ﬁ‘- meo‘ SOt 2eD
R, 24 SwR Sonen-560 001
pe08: 10.08.2023
X3 X0, ¥R 22 L 2023 ca@ - Mngdﬁdegumrm
=@, 3 ,./1_[3 /4‘?’“""@ -‘i&u G 5
e 00 2i mon i ::.add é@w  manc modn 168023
@Wﬁmd¢mg NPT L Goadooss 2 3 N uwzw
Xowoprdod & dvdod olormdnvy, dfewdwmen 2023 T = 23-24¢
B~ (] ;m«&hmaad 2
|4 N mddcg
| % | eaba Bex odetus/
I | = i Sabul,ob (e e BeDFriwH
i I '
o = @ M HEFUd Lobd wahobe) AL ol
| NS |EREond S mmdonid  Sndets:s, Eobos
I > ) OIS Nodw wosed HIFY ol
i | SRR shaod Hob meerds eEhabd, Siornv
. D00 BiodIteohhIn, samt 2022-23% O
215, '63 darnY omemr sashnedriy ab.
BBMP) 3 o Obyi] MBAFC mad, MBIFO e3 Bedd
H3IL B0 caohalohd eD3
t \' % mnc» ¥, 6-8 WAFNY oe i
: . mweFd |
¥ ; N eI HoH, Fabrivals, 5o
i¥ h) SroE  sheoTFTobE  eels B N =
I atsa Mo mv‘u&'m.aow A, |
:. | SRR =nd ;
= ﬁdﬂﬂ#ﬂﬁ deﬁ, mg 0%
d&.d DiommeN 30,000 Eeté) ]
qma! Qbr{wﬁma g
(=2 * 3
08 STV TS gl Saaad

|

Mﬁ

182



2

Rabd; 0,9, ReRwabaid, i o5 a1 Hee, HHIDO. SeF Adhad ]
&HO* &30, eMELH LN, &Qor?c%a&n deonaen d)éég’r:
219 | % ORIV HOZE merrie mosearibors 9030 Ww Bex olates
(BBMP) ODBOO BINS Howug Gk saomaRnG. & ’“ﬁm o

OEROBMRN 263 #eth] gony S womd
mdxﬁdam

St @t OAR Shhiens Sudd. SAey SNod
4 ORNYRL, Sl dRdont wmcge 3oiw it dRdXeING,
f OXASON LDEBERTRG 190 3,00 DA R0D %3
S. | mampy | A3O00R 307090, oty reerd aiesdck Sl wdOT | B olece
aletobd, Bleohcimne, . e aletadoba, YFoRCOWA —

2023-247% BRI, 800 Bk} de,_Bw s, 100 30X ooEi
SO T O nwm‘gaqm‘ﬁ Caroahd.

orved) SMCEO0S w3 Homs DhLNob, BROD0S

192 30308 eVEE DD 12 Bathom ORAVAY By d«aﬁdﬁxz
n<ocsy (ngh Density Corridor) 20160e). rhids3xennoi s,

(::;'m 9284300, NCLE OAMTRh, Smrst endOmnRoNG. 2023 | SnomEdd
2453 AROTD), 83 3.t ene D dAAYR), 273 $at4) o, SEEA. e

el D BB e

dondedie). &HYdsy Hoarsen EoohRgen Oaxvaenainy

2,3)530 T INESY TORTINGEYL, inielelazhy BN+
223 odRTHRBOE, sHY women oRnve) o Jod, shaner
7. (ISMP) LT RO, eSRREIANe) Bogledx A5 & Habr, b, e | Bed cleted
gomech Wensd rhdidAchas nAFONel, ogd e
3dsynePdenhads Ve

B
Bonded: Snone). slem, 08 Fogm, oeieon dab, Awero
438 NAI. Lortwndh Fom 97 ef ke S, B Sz,
s 224 | (legacy waste) Hod¥ redmodd shHdy ¥ 2DIROE sheed T e

| (BBMP) | XoX,OXemMHch a5, stuolis 6 SHEMV Mahahe). Rods

256 8590 tlosdabit, evee,FIven SOSIF AR,

| T Honmis shd) How,Onichay, B, emovien shiy
Sz DAY BLAGHE), WStad SRae wodvad: FUSL; dniFrmms
(BBMP) | KOR,oh (BSWMCL) @iDroshsad SoolBFLommn 100 e | B0% Oletes
CO.Nva, tEhEes s
Regod Bex PeckEner vord w008 DB clnex .

et AR A AN = W0 IRLoL IThd T
dowmrdd S0t BoAndimnoy, A0 % BoB gpaafaomgi k1) N

: E08 1OmTd
e SNohEts olersdnd IRr woIT IRLIoOD, xm xgmaésjgsa?m
e

‘6533. asadm.

183



i

BRUHAT BENGALURU MAHANAGARA PALIKE
OFFICE OF THE CHIEF ENGINEER, ROAD INFRASTRUCTURE, ROOM NO.405, 4™
FLOOR, ANNEXE-3 BUILDING, N.R.SQUARE, BENGALURU-560 002

No.BBMP/CE(RI)/PR/ / £5£/2021-22 Date:13.12.2021

To,

Hon’ble Divisional Railway Manager
South Western Railways,

Gubbi Thotadappa Road, Kempegowda,
Gandhi Nagar, Bengaluru-560023.

Sir,
Sub: Construction of Rotary Flyover at Maruthi Sevanagara Main road (Banaswadi [OC
Junction) and Construction of Additional two lane adjacent to ongoing two lane
ROB at Baiyappanahalli Railway level crossing to facilitate additional traffic
movement connecting New Constructed Sir M Vishveshwaraiah Railway
Terminal at Baiyappanahalli.
Ref: Joint inspection on 16.02.2021 and 19.10.2021

% K % ok ok

With reference to the above subject, the South Western Railways has Newly converted the
Baiyappanahalli Goods Terminal into Passenger Terminal and is been requesting the BBMP to
provide better road connectivity to the Newly Built Sir M Vishveshwariah Railway Terminal.

As per the request made a detailed survey was conducted by BBMP and prepared a road
map for connectivity of the terminal. The said road map was inspected by Hon’ble Chief Secretary,
GOK along with Hon’ble Additional Chief Secretary and Development Commissioner, GOK,
Hon’ble Administrator, BBMP and Hon’ble Commissioner, BBMP along with your Chief Engineer
Sri.Rajesh Singh in the month of February 2021.

During the course of the inspection it was found that there is poor connectivity of roads from
all the adjacent areas of the said terminal namely Maruthisevanagar, Banaswadi, Indiranagar and
Kammanahalli. It was found that Short Term and Long Term Transportation Measures is to be
adopted to augment the future requirements.

The Chief Engineer, South Western Railways (Construction) informed that the Railway
Authorities are excepting/anticipating more than one lakh passengers in the terminal.

‘ Therefore, the BBMP under the guidance of the Hon’ble Chief Secretary, GOK has

proposed to take up works as mentioned below:

Si Name of the work Remarks
No

1 This proposal consists of immediate/short term

measures like Construction of link road from
Maruthisevanagara main road on the Northern
side and improvements to road connecting Old
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Sl Name of the work . Remarks
No i

Terminal Baiyappanahalli. madras road on Southern Side to Sri M
Vishveshwariah Railway terminal
Baiyappanahalli — Rs.15.00 Crores

2 Construction of Rotary Flyover | This proposal consists of long term measures like
connecting all the main roads from | Construction of Rotary Flyover and additional 2
Maruthisevanagar, Banaswadi, | lane ROB — Rs.250.00 Crores (Including Land
Indiranagar and Kammanahalli areas | Acquisition Cost)

of Sir M Vishveshwariah Railway
Terminal over existing Railway over
Bridge on Northern side and
Construction of Additional 2 lane to
existing ROB at Baiyappanahalli level
crossing for connecting

To provide immediate connectivity from Maruthisevanagara main road to Sir M
Vishveshwariah Railway Terminal Baiyappanahalli it is found necessary that the space by side of
the Railway compound falling within the Railway boundary is being utilized for construction of
temporary access road. The sketch showing the temporary access road is enclosed for reference.

Further, now as a long term measure BBMP has prepared the Detailed Project Report (DPR)
for Construction of Rotary Flyover at Maruthi Sevanagara Main road (Banaswadi IOC Junction)
and Construction of Additional two lane adjacent to ongoing two lane ROB at Baiyappanahalli
Railway level crossing to facilitate additional traffic movement connecting New Constructed Sir M
Vishveshwaraiah Railway Terminal at Baiyappanahalli. M/s.NEZ Infratech Pvt Itd., has prepared
the Detailed Project Report.

It is proposed to take up all the work through single contract agency under EPC mode.

Therefore, the copy of the Detailed Project Report is enclosed for concurrence, so that the
Government of Karnataka/BBMP can further process the project for approval. Sri.Kannan, Founder
Chairman (Mob No0.9845725070) and Sri.Mallikarjun, Technical Advisor (Mob N0.9845344679) of
M/s.NEZ Infratech Pvt Itd., can be contacted for further information on the project.

Thanking you,

Copy submitted to:

1. Hon’ble Administrator, BBMP for kind information.
2. Hon’ble Chief Commissioner, BBMP for kind information.
3. Special Commissioner (Projects), BBMP for kind information. A
4. Chief Engineer, South Western Railways for kind mformatlon '
5. Office copy. P g Wi “*
T o8 i
N 3
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BRUHAT BANGALORE MAHANAGARA PALIKE
Office of the Executive Engineer, Road Infrastructure - East Division,
2™ Floor, Annex-3, N.R.Square, Bangalore-560 002
Email.rieastdivisionbbmp@gmail.com

No: EE/RI(East)/PR/ 83 /2022-23 Date:08.06.2022

To,
Divisional Railway Manager (Works),
Divisional Office Bangalore Division,
South Western Railway,
Bengaluru-5600023.

Dear Sir,

Sub: Construction of Rotary Flyover at Maruthi Sevanagara Main Road (Banasawadi
[OC Junction) And Construction of additional two lane adjacent to ongoing two
traffic ROB at Baiyappanahalli Railway level crossing to facilitate additional traffic
movement connecting New constructed Sir M Vishweshwaraiah Railway Terminal
at Baiyappanahalli.

Reg:- Approval of GAD.

With reference to the above subject, please find the minutes of meeting held «t
proposed elevated rotary site at Baiyyappanahalli on 11-5-2022 & 13-5-2022. The modified
& final drawing is submitted by DPR Consultant M/s Nez Infratech Private limited on

20.05.2022. on for taking necessary action at your end for processing approval of GAD.

A8 )
‘xétutive Engineer O [4 Dol
Road Infragtructure-East Division

Copies to;

1. Chief Engineer (Road Infrastructures), BBMP for kind information.
2. Office copy.

’ >
c % 'ivisi.,,
> (-

186



Office of the Executive Engineer, Road Infrastructure — East Division
2" Floor, Annexe-3, N.R. Square, Bengaluru-560002.
Email: rieastdivisionbbmp@gmail.com

No: EE/RI (East)/PR/PR/ g9 /22-23 Date: 16-06-2022

To,
Divisional Railway Manager (Works),
Divisional Office Bangalore Division,

South Western Railway,
Bengaluru-560023.

Sub: Construction of Rotary Flyover at Maruthi Sevanagara Main Road (Banasawadi IOC Junction) and
Construction of additional two lane adjacent to ongoing two traffic ROB at Baiyappanahalli Railway
Level crossing to facilitate additional traffic movement connecting New Constructed Sir. M.
Visvesvaraya Railway Terminal at Baiyappanahalli — Regarding Approval of GAD.

Reference: 1. This Office letter No. EE/RI(East)/PR/83/2022-23 dated: 08-06-2022.
2. Consultant letter No. NEZPL/OC/22-23/1271 dated: 19-05-2022.
3. Consultant letter No. NEZPL/OC/22-23/1303 dated; 15-06-2022.

Dear Sir,

Regarding the subject and references cited above, please find the revised drawing submitted by M/s.
NEZ Infratech Pvt. Ltd. on 15-06-2022 incorporating comments given on 13-06-2022 for taking necessary action
at your end for processing approval of GAD.

Road Infry

Ser@ve Engineer le 6)2 1
s

ructure - East Division

Copies to:
1. Chief Engineer (Road Infrastructures), BBMP for kind information.

2. Senior Divisional Engineer East (Railway)
3. Divisional Engineer South (Railway)
4. Office Copy.

Gl
Chodo Busen)
I ag
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Limited
Civil Engineering Consultants CIDC Regd No 220929 cipc

No.1, 2" Floor, P. Veerappa Arcade, Ittamadu Main Road, Arehalli, Subramanyapura Post, Bengaluru - 560061
Phone No : +91 80 26731005, 40397979  e-mail : nezsvy@gmail.com info@nezpl.com  website:www.nezpl.com

CIN:U70100KA2015PTC084544, PAN:AAFCNI1036R, GSTIN 29AAFCNI1036R1ZZ
REF: NEZPL/OC/22-23/1206 Date: 03-03-2022
To,

The Executive Engineer,

Road Infrastructure-East Division,
#206, 2" Floor, Annexe Building-3,
N.R.Square, Bengaluru-560002.

Sub: Construction of Elevated Rotary Flyover to facilitate connectivity of all the 4 important locations namely
Maruthisevanagar on the Western side, Banaswadi on the Eastern side, Kammanahalli on the Northern side and
Baiyyappanahalli on the Southern side after demolition of existing ROB at 10C Junction.

Reference: 1. South Western Railway letter No. 25/TCTB dated 05-01-2022
2. South Western Railway letter No. B/W.352/ROB/-RUB/Rotary/SMVB dated 10.02.2022
Dear Sir,
This letter is refers to Railway's comments under references above, where they have requested compliance for their
comments.

As you were know, the BBMP (EE, AE, EE) officers and consultants jointly inspected with the Railway Officers at the
proposed location of the Rotary on 6-1-2022, 10-01-2022, 26-01-2022, 2-2-2022 and 12-02-2022.

During the inspection, the Railway officials were requested to identify the locations of the proposed rotary pier locations on
the site as shown in the concept plan.

Accordingly, consultants were marked all rotary pier locations at site and, after marking, jointly checked with the railways
and found that the two pier's points were infringing with the railway line.

During the inspection, it was requested to modify the locations of the piers so that they do not infringe with the railway line.
The locations of the rotary piers have been modified with the span system to suit KRIDE's future track requirements and are
slightly modified in the plan.

All four modified rotary pier locations, as marked in the plan, have been relocated and verified on site for inspection and
found to be order, the modified design is retained.

According to the modified span arrangements, the following are changes in the span system compared to the initial design.

SI No Initial Span Revised span Remarks
1 PR1 - PR2 67M PR1 - PR2 66M Refer Annexure-1
2 PR3 - PR4 80M PR3 - PR4 87.33M Refer Annexure-2
3 PR2 - PR3 54M PR2 - PR3 50M Refer Annexure-3
4 PRI - PR4 54M PR1 - PR4 48M Refer Annexure-8

We have prepared a compliance report for the railway observations and attached it as a compliance report -1 along with its
Annexures | to 8, for taking necessary action to communicate the Railways.

We assure you; the consultants will meet shortly with the Railway Officers in person and explain the compliance report to
resolve the issues of their comments.

Thanking and assuring you of our best services at all times,

-

For Infra Pvt Ltd.

Kannan. M
Founder Chairman

Regd Office : No 91/35, Siddi Nilaya, 3 Main, Near Akshara International School, AGS Layout, Arehalli, Bengaluru-560061
Approved Service Provider by Construction Industry development Council (CIDC). Established by Planning Commission, Govt of India

tree— |
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Compliance Report

SINo | Drawing No Railway Observations Compliance Remarks
a) Railway boundary at The railway Shown in
Maruthi sevanagara side to | border/boundary is Topographical
be shown. now shown in the drawing
Maruthi savanagar attached as
side Annexure-5
b) Tracks indicated in Section A-A has been | Modified
section A-A is not modified and the section of A-A
confirming with the section A-A details is enclosed as
number of tracks shown in match with the Annexure-1
plan view. number of tracks Initially Span
shown in the plan was 67m now
view (6 tracks) reduced to 66
m after
NEZ/DWG/PRJ/204-4- verification at
1 1 Sheet no 1 of 3 site
Page No 111 ¢) Railway boundary at In Section A-A , the Refer
Maruthi sevanagara side to | railway Drawing
be indicated in section A-A | border/boundary is enclosed as
also now shown in the Annexure-1
Maruthi sevanagara
side
d) Foundation of PR-1is After modifying Refer
very close to future Railway | section A-A with Drawing
track which will infringe the | reference to tracks enclosed as
track and railway Annexure-1
boundaries, the foundation ot
foundation of the PR- | PR-1 is away
1 does not infringe from future
the track Railway track
e) Distance from Railway The PR3 position has | Plan and
boundary to PR-3 is not been changed after section A1-Al
matching with plan view inspection on site is now
when compared with and the span matching and
section view of section A1- | between the PR3-PR4 | attached as
Al. has been changed to | Annexure-2
87.33m compared to
the initial span of
NEZPL/DWG/PRJ/204- 84m.
2 4-2 Sheet No 2 of 3 | f) Foundation of PR-3is After modification of | Refer
Page No 112 very close to future Railway | PR-3 location, Annexure-2
track which will infringe the | foundation of PR-3is | Pile
future Railway racks and to | now far away from Foundation is
be adjusted accordingly. railway track proposed for
PR-3 and
shown in
Section A1-Al
g) PB-1is located inside the | The PB-1 location is Refer
_1_p.rXailway land is infringing to | now designed and Modified in

l

Por— 2
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SINo | Drawing No Railway Observations Compliance Remarks
future proposed track aligned to the outside | the concept
of the railway plan
property to prevent | Attached as
the infringing of Annexure-4
foundation with
proposed BSRP
railway track-2
h) Cross section view is not | The details of Section | Refer
matching with direction A1-Al are now Attachment
indicated in plan A1-Al with | modified in of Annexure-
respect to orientation of accordance with the | 2
piers, tracks and other orientation features
features depicted in the plan
at this section
i) Inplan of Maruthi Section A1-Alis Refer
sevanagar side only one modified with Only Attachment
future track is shown where | one future railway of Annexure-
as in section at A1-Al two track and is now 2
future tracks are shown matches with plan.
which is to be corrected
3 NEZPL/DWG/PRJ/204- | j) Reduce level is The vertical clearance | Refer
4-3 mentioned as 911.554 and in section A2-A2 is attachment
Sheet no. 3 of 3 vertical clearance is shown | with respect to Rail of Annexure-
Page no. 110 with respect to ground level and the Ground | 3
whereas the same is level is now shown in
required to be shown with the drawings.
respect to rail level in
section A2-A2
4 NEZPL/DWG/PRIJ/204- | k) Railway boundary on Railway boundary on | Refer concept
4-4 SMVB (Old madras road) SMVB (Old madras plan and
Sheet no. 1 of 1 side is not indicated road) side is now Topo plan of
Page no. 113 indicated attachment
of Annexure-
48&5
1) Parcel office, siding, P- Some of the old Refer concept
Way/ depot, old running buildings on the plan and
room and proposed Crew/ railway land as noted | Topo plan of
running staff rest room to in the comments that | attachment
be shown in plan were missed during of Annexure-
the topographical 4&5
NEZPL/DWG/PRJ/204- survey were
5 5 recaptured and
Sheet no. 1 of 1 shown in the concept
Page no. 118 | plan
m) Boundaries indicated in The railway | Requested
drawing shall be confirmed | boundaries specified | details of
with land section, DRM in the concept plan | contact
office, South Western are reviewed and | person
Railways near City Railway confirmed with the | concerned for
_~“h | Blation relevant railway | land
XS &
&
a
‘1

=
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SINo | Drawing No Railway Observations Compliance Remarks
authorities as | acquisition
specified.

n) Existing Road from The road referred to | Refer
Mukunda theatre to Fly in the comment is Modified LA
over towards old madras marked in the LA Plan enclosed
road is in Railway land Plan. LA Area shown as Annexure-
which is not reflected in as 24745.22 Sqmt 7
land acquisition (6.11 Acre)
details
o) Railway land is shown as | After your comments, | Refer
defence land opposite I0C the land is renamed Annexxure-4
petrol pump (old 10C lube in drawing as Railway | &5
oil shed) same to be Land from Defense
corrected Land
p) Subway to be extended | The subway has been | Refer
beyond track at SMVB yard | extended beyond modified
side existing railway track | concept plan
Annexure-4
q) Earth cushion is shown The earth cushion has | Modified
as only 500mm. there now been modified Cross section
NEZPL/DWG/PRJ/204- shou'ld b_e a minimum earth | to ensure a min.imum at AA fo'r
6 5 cushion is shown as only of 700mm cushion, Subway is
Shaabha. TaFl 700mm 'abo.ve subwz'ay for al!owing.pipelines enclosed as
Page no. 116 future pipeline crossing with casing that carry | Annexure- 6

with casing pipes,
construction yard drains

etc.

water, sewer, toxic or
other non-
combustible
materials under
pressure or without
pressure to pass
under railway rails.

r) Drains outlet discharge
point of subway to be
shown

The drain outflow of
the subway follows
the original ground
slope towards the old
Madras road

Refer
Annexure-6

During a joint inspection with railway authorities on 26/1/2022, they pointed out additional details
on the site other than the above list and requested to include in the revised drawings to be

submitted.
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The following are additional details incorporated in the submitted modified drawings.

| Railways i .
. Compliance to Observations Remarks
No Observations
Place for service road
to be provided from
4 P B Provision of Service road is provided on Refer Modified
Railway entry/exist )
1 : ; Left side of flyover & RE wall approaches | Concept plan Anneure-
gate to Railway Police
) towards Old madras road. 4
station iear ROB at LC
136A
Requested for
providing a route from | Approach is planned to be used only for
Rotary exclusively to | railway staffs to access the railway
5 Railway  staffs  to | maintenance building within the railway Refer Concept plan
access Railway | property. Approach width is designed to Annexure-4

Maintenance Building
within Railway

Property

be 6.5 m and the minimum carriageway
width is 5.5 m
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Phone No : + 91 g
CIN:U70100K A2

e
: Civil Engineering Consultants PP Reado 220929 cinc
No.1, 2™ Floor. P. Veerappa Arcade, Ittamady Main
02673 1005, 40397979 e-mail
01 SPTC084544.

Road, Arehalli, Subramanyapura Post, Bengaluru - 56006 |
‘Nezsvy@egmail.com info@nezpl.com website:www.nezpl.com
PAN:AAFCNIO36R. GSTIN 29AAFCN1036R 127

REF: NEZPL/()C/22—23/1303
To,
The Executive Engineer

Road Infrastructure — East Division,

2" Floor, Annexe-3 Building, N.R. Square
Bengaluru-560002.

Date: 15-06-2022

Sub: Construction of Rotary Flyover at Maruthi Sevanagara Main Road (Banasawadi 10C Junction) and

(‘onsfruction of 'additionz}I. two lane adjacent to ongoing two traffic ROB at Baiyappanahalli Railway level
crossing to facilitate additional traffic movement connecting New Constructed SirM Vishweshwaraiah

Railway Terminal at Baiyappanahalli.- Submission of Revised Drawing,

Reference: 1. Thig office letter No.
2. This office letter No.
3. Your Office letter No

NEZPL/OC/22-23/1254 dated: 25-04-2022.

NEZPL/OC/22-23/127] dated: 19-05-2022.
- EE/RI(East)/PR/83/2022-23 dated: 08-06-2022.

Dear Sir,

In response to the request made by R

ailways and with your permission we visited Baj
13-06-2022, following railway officials were

present at site for site inspection.
Mr. Sathyajit Harne

Mr. Prashant Tripathi

Assistant Divisional Engineer — Mr. Ram Mohan

Senior Section Engineer — Mr. Unnikrishnan

SSE Land Railways — Mr. Ravikumar

Executive Director - Mr. H.V. Mallikarjuna, NEZ Infratech Pvt. Ltd.
Sr. Surveyor — Mr. Arunkumar M, NEZ Infratech Pvt. Ltd.

yyappanahalli Rotary project site on

Senior Divisional Engineer East —
Divisional Engineer South —

N waE W~

Following points were discussed in order to finalize the drawing for obtainin

I. Text written as Proposed Railway Boundary is changed as Railway Bo
& NEZPL/DWG/PRJ/204-4-2 as per direction of Railways. . o
Railway Boundary limit shown near Kammanahalli Road is changed as per SSE Land Railways directions.

3. Proposed Pier location (PDM-29) at chainage 1060.0m is shifted as per the directions of Senior Divisional Engineer East
Railways.

4. Turning radius near pier no PDM-29 is in order as per IRC standard.

g approval for GAD from Railways.
undary in drawing no. NEZPL/DWG/PRJ/204-4- |

(]

S have finalized and prepared final drawing incorporating the correction given by Railways and submitting to you for your
So we have
records and further processing of tender etc.

Thanking and assuring you of our best services at all times,

For Nez Infratech Pvt Ltd

Kannan. M ;
Founder Chairman ¢
Enclosures: 1. Final Drawings ; ‘ //

to: 1. Chief Engineer Road infrastructure, BBMP, for kind information. ¢
SR Divisional Railway Manager (Works)
Senijor Divisional Engineer East

Divi - 1E . S I
. Assistant DlVlSl()llal Engineer South Western Railwz
- ariway

. Office Copy.

AW b W

Siddi Nilaya, 3" Main, Near Akshara International School, AGS Layout, Arehalli, Bengaluru-560061
No 91/35. Siddi Nilaya, -

Regd Office : der by Construction Industry development Council (CIDC). Established by Planning Commission. Govt of Indix
ider by Cons &

Approved Service Prov
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AGENDA

Technical Advisory Committee Meeting to review the
Roads, Grade separators and Buildings work DPR’s
prepared under 2016-17, 2017-18 & 2018-19 GoK

Grants.

On 13.08.2021 at 2.30 PM

Page 10of3
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Chief Engineer- Road Infrastructure

Executive Engineer, RI- East

Subject No-01

Construction of ROB at Byyappanahalli Bengaluru including
Rotary Flyover at IOC junction and Construction of Road
integrating Banasawadi Main Road and Old Madras Road to
facilitate connectivity to New Sri.M.Vishweswaraiah terminal at
Byyappanahalli Railway Station.

DPR Consultants - M/s. NEZ Infratech Pvt. Ltd.

Executive Engineer, Road Infra

Subject No-02

Construction of Grade Separator in the Junction of Surnjandas
Road and Old Madras Road Bengaluru (Scope of Work
Changing from 6 Lane Under Pass to 4 Lane Fly Over).

DPR Consultants -M/s. Infra Support Consultants

Chief Engineer-West

Executive Engineer, Mahalakshmipuram

Subject No-03 | Comprehensive development of Roads and drains in
Mahalakshmi layout Constituency
DPR Consultants - Mecadez Core Technologies Pvt. Ltd.
S1 Amount
No Name of work (in lakhs)
1 ]lszVi;ling Asphalting to Pipeline Road Near Bhagyajyothi Colony and surrounding area in Ward 7500
0.6 :
2 | Providing Asphalting to 10th A Cross, 11th A Cross, 4th C Main, 1st Main road and surrounding 81.00
area near Rajajinagar Metro station in Ward No.67 ’
3 | Construction Of CC Road and RCC Drain Near BGS School In Ward No.67 99.00
4 | Construction of RCC Drain to 19th Main in Muniswamappa Badavane & Surrounding area in Ward 70.00
No-75 Shankar mutt )
5 | Construction of RCC Drain to 2nd Main & 4th Main in Kirloskar Colony & Surrounding Area in 5500
Ward No-75 Shankar mutt )
6 | Construction of RCC Drains to 4th Cross, 5th Cross, & 6th Cross in Kirloskar Colony & 60.00
Surrounding area in Ward No-75 Shankar mutt )
7 | Construction of RCC Drains to Ist Cross, Sth Cross & 1st Main in KEC Layout & Surrounding 60.00
Area in Ward No-75 Shankar mutt )
8 | Improvements to Roads and Drains at Nanjappa Layout, Andanappa Layout and Surrounding Areas 95.00
in Ward no 102 Vrushabavathinagara. )
9 | Improvements to Roads and Drains at 6th main road and cross road near market road and 90.00
Surrounding Areas in Ward no 102 Vrushabavathinagara. )
10 | Improvements to Roads and Drains at Church Road, 1st Main Road Ngos Colony, Badrappa Layout 80.00
and Surrounding Areas In Ward No 102 Vrushabhavathinagara ’
11 | Development of CC Roads and CC Road Patches in Vrushabavathinagara Ward no 102 80.00
12 | Improvements to CC Roads and Drain desilting to Sannakkibaylu and Vinayaka nagar cross roads 60.00
in Ward no 102 Vrushabavathinagara. )
13 | Providing New R.C.C Drain and CC Road Near Strom Water Drain in Ward No 102 Vrushbavathi 95.00
Nagara )
1000.00

Page 2 of 3

202




Chief Engineer-RR Nagar Zone

Executive Engineer, Kengeri Division

Subject No-04

Comprehensive Development of Roads and Drains surrounding
villages of Seegehalli SWM Plant in Yeshwanthapura
Constituency. Package No.01 (G.O No.UDD 57 MNY 2019 E-Part 1
Bangalore, Dated: 02.06.2021).

DPR Consultants - Civil Quality Consultants and Engineers.

Subject No-05

Comprehensive Development of Roads and Drains surrounding
villages of Kannahali SWM Plant in Yeshwanthapura
Constituency. Package N0.02 (G.O No.UDD 57 MNY 2019 E-Part |
Bangalore, Dated: 02.06.2021).

DPR Consultants - Civil Quality Consultants and Engineers.

Subject No-06

Improvements to Roads and drains and Developmental works to
Seegehalli and kannahalli SWM plant and Surrounding in
Yeshwanthapura Constituency. Package No0.03 (G.O0 No.UDD 57
MNY 2019 E-Part 1 Bangalore, Dated: 02.06.2021).

DPR Consultants - Civil Quality Consultants and Engineers.

Note:-Additional subjects with the permission of the chairman.

Page 3 of 3
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e o www.kride.in

Rail Infrastructure Development Company (Karnataka) Limited
(A Joint Venture of Govt. of Karnataka & Ministry of Railways)

L Gien awed’egl 0 BOBI (Booress) LS
K RIDE (8m0F 38 eoFD 0% Y, RSO0 wOH eVGD)
No. K-RIDE/Projects/BSRP/2021/BBMP/002 Date: 18.11.2021
To,
i i g D000 503, nITNG ¥ RORFOD
Bruhat Bengaluru Mahanagara Palike, .
Hudson Circle, ﬁouﬁ‘ & avvac. (1) 5(1431&.\.’3:&
Bengaluru- 560002 p— \ q\ il
Sub: Baiyyappanahalli Rotary near Sewanagar BSRP station. Qe Cb’q

2. Email from Nez Infratech Pvt. Ltd., dtd. 03.07.2021

Ref: 1. HPC meeting point no. 6.1, dtd. 02.08.2021 }Oﬁgé @) ')J%\

m— < _ :
With reference to above mentioned subject a meeting was held between K-RIDE and
BBMP officials. After the meeting a drawing was submitted to K-RIDE via mail cited in Ref
2, showing the Baiyyappanahalli rotary with changed pier locations and rearrangement
of span of rotary, incorporating the BSRP C-2 alignment.
This proposal is acceptable to K-RIDE and as token of acceptance we are submitting the
signed copy of the drawing with this letter.

This is for your information please.

Encl - As above.

-

:’}%?ﬁi ") iLZ/ ?Aa \/’M‘/\w DoC
e

Reg. Office : CIN : U0100KA2000PLC028171 E_ng\“ee
Samparka Soudha, 1st Floor, Opp. Orion Mall, Ph: +91 6364890813 uﬁ‘u
Dr. Rajkumar Road, Rajajinagar 1st Block, Bangalore -560010. Email: md@kride.in Oad “\ 5 “ 'a Pa\\.\
Wah2
gt Benga‘“ e
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LEGEND:
PROPOSED SUB URBAN AT GRADE TRACK IS SHOWN THUS

1
PROPOSED DOUBLING TRACK IS SHOWN THUS

2
3 FUTURE TRACK IS SHOWN THUS

K RIDE RAIL INFRASTRUCTURE DEVELOPMENT
COMPANY (KARNATAKA) LIMITED

BENGALURU SUBURBAN RAILWAY PROJECT
CORRIDOR-2
BAIYAPPANAHALLI TERMINAL TO CHIKKABANAWARA

SEVANAGAR BBMP PRO.ROB
SCALE HOR:1:1000 | SHEETNO: 10F 1
] DRG.NO:KRIDE/BSRP/BBMP/C2/020-2021
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'ojd'mhﬁ,_.m
Rail Infrastructure Development Company (Karataka) Umited

(A bt ot re Of Gt o Eamaatone & Minsy of Rabant)

KRIDE Gen ooy Bpcg S05D (STReERs) Dabas

[wwar e e iy (¢ Sudssmente bt gL

ce (R1)
No: BYPL ~ HSRA/BSRP/CORRIDOR-2/135 4, 8. @#2FA  Date:29.09 2021

;:;Com issi -3 BN ss;w;;-.-dwgda‘:’sgm;wb

missioner ottd

Bruhat Bengakuru Mahanagara Palike dn&a gt ot | ) JriBBO
galury q‘# ore A oot -0 hho - O

Sub: Bangalore Suburban Rail Project Elmination of 6 Level Crossings between Habbal
& Banaswadi stations of Indian Railways

Sie,

Bangalore suburban rail project (BSRP) has been sanctioned by Radway Board at a cost of
Rs 15767 crores and comprises of the four comdors in which dedicated raiway lines will be
constructed parake 1o existing ratway ines within the Radway's RoW.

As of now, detailed alignment planning of Corridor-2 has been done based on field survey,
land avaiability and construction feasibllity Comdor-2 of BSRP starts from Benniganahalli,
goes via Yeshwanthpur and terminates at Chikkabanawara

In Comdor-2, thera are & Lavel Crossings i a stretch of 2 50 km in Hebbal-Banaswadi section
which need 1o be slimnated by providing ROB or RUB —

Among these 6 L.Cs. LC no 142 was sanclioned for ROB by MoR about 8 years ago and
consiruction on this LC has not startad due to problem in land acquisition in this thickly
populated area Another LC no 143 is proposed 35 3 RUB on Daposit tarms by BBMP. which
will have ssu=s due to lack of proper storm waler drainage armangement eic.

Gonventional construction of ROB/RUE requires lsnd acquisition on the approaches and also
neads proper drainage As per the survey dala these LCs fall in highly populaled resiental
area. Tnerafore, exacution = Skely '0 be delayed dus o pomplex & costly land acqusibon

To overcome problem of such kana acquisiton, a proposal has besn made to lift the existing
railway tack from IR Ch 211/625 to 216/275 14 65 km including ramp lengtn) by a height of
about 4m to 7m, to eliminate these 6 LCs and insort fimited height subways at the
locations of the Leval Crossings The advantages of this proposa are

1. Minimum land acquisition wi be required as approach length will be reducad due 1o he fact
that RUB's bed level will be same as exisbng road jevel (sall

2 Drainags issues will be sorted oul a5 no water accumulabon will happen (2 a/&')

3. Significant cost savings 10 the govarmment

W

mmm(aw.; 3 "

w1 o omeet Iio)2b2] 7 G /@/\ R
s o

Meg. O | O U OB 0"“
Sarmparka Southa, §2 Fioot, Ope. Oen MAL \ Fhe 481 £364 06081 M
o mm.:..m.r 1 Mack, Batpgabarn 3800110 Eread el hrde 1y M
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L : '
e 141,142, 143,184
Encl.: 7 drawings: GAD of RUB's for elimination of LC. No-140, 141,142,
4% LEATY o M —mo’)‘nd"ﬁmrw

~ Copy of the letter to:

'~2l.2’51;hns.-.;§

e -
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« » www.kride.in

Rail Infrastructure Development Company (Karnataka)Limited
(A Joint Venture of Govt. of Karnataka & Ministry of Radlways)
8.0 sheoProbsr oD, vodld (Foarddd) Aeds

K R’DE (warts w28 g RiSeuoid mokt ougid)
No: GM/P&D/K-RIDE/PLANNING/21/2021/163 Date 22.01.2024
To,

The Engineer in Chief,

Road Infrastructure

Bruhat Bengaluru Mahanagara Palike
Hudson Circle

Bengaluru 560002, Karnataka.

Sub: Baiyyappanahalli Rotary near Sewanagar BSRP station — reminder 2.

Ref: 1) K-RIDE letter no. GM/P&D/K-RIDE/PLANNING/21/2021/86 dated 11.07.2023.
2) K-RIDE letter no. GM/P&D/K-RIDE/PLANNING/21/2021/109 dated 28.08.2023.

In connection to the captioned subject and letter cited vide above references, the schematic plan
of Baiyyappanahalli Rotary near Sewanagar BSRP station with incorporating the BSRP
Corridor-2 alignment was submitted to your good office for kind information and necessary action.
However, till date our office has failed to receive any development/conceptual GAD from your
end.

Therefore, it is requested to kindly look into this matter. An early action on your part will enable
timely completion of this project .

VUAY KUMAR 22

(Vijay Kumar)
General Manager/C-2 and Planning

Encl: As above.

Copy of the letter to : 1.MD / K-RIDE for kind information please.
2.Commissioner/BBMP for kind information and necessary action please.
3. DPP / K-RIDE for kind information please.
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South Western Railway

No.25/TCTB. Office of the,
ADEN/C/SBC,
Date: 05.01.2022.

Sr. DEN/E/SBC.

Sub: - Construction of Rotary Flyover at Maruthi Sevanagara Main road (Banasawadi 10C
Junction) and Construction of Additional two lane adjacent to ongoing two traffic
ROB at Baiyappanahalll Rallway level crossing to facilitate additional traffic
movement connecting New constructed Sir M Vishvehawaraiah Railway Terminal
at Balyappanahalll.-Reg.

Ref: - Chiefl Engineer road Infrastructure BBMP Lr. No.BBMP/CE(RI)/PR1652/2021-22.
Dt.13.12.2021.

- w o=

In connection with the above, the following observations are made by Rallways.

| s# [DrawingNo. |Observation e —
1 NEZPL/DWG/PR]/204-4-1 |+ Rallway boundary at Maruthl sevanagara side to be
Sheet no.1 of 3 shown,

the number of tracks shown In plan view.

« Rallway boundary at Maruthl sevanagara side to be
indicated in section A-A also.

e Foundation of PR-1 is very close to future Railway track
which is likely to Infringe.

2 NEZPL/DWG/PR])/204-4-2 |« Distance from Rallway boundary to PR-3 Is not matching

i Sheet no.2 of 3 with plan view when compared with section view of

, Page no.112 - section Al-Al.

« Foundatlon of PR-3 Is very close to future Rallway track
which Is likely to infringe.

, « PB-1 Is located Inside the Railway land Is infringing to

‘ future proposed track.

e« Cross section view is not matching with direction
indicated in plan A1-Al with respect to orientation of
piers, tracks and other features.

« In plan on Maruthi sevanagara side only one future
track Is shown where as in section at A1-Al two future

| tracks are shown which is to be corrected.

I 3 NEZPL/DWG/PRJ/204-4-3 |+ Reduce level Is mentioned as 911.554. and vertical

Sheet no.3 of 3 clearance Is shown with respect to ground level whereas

Page no.110 the same Is required to be shown with respect to rail

! level in section A2-A2.

|4 | NEZPL/DWG/PRJ/204-4-4

Sheet no.1 of 1

\
l Page no.111 « Tracks Indicated In section A-A is not confirming with

« Railway boundary on SMVB (Old madras road) side is
not indicated.

;_ Page no.113 T
5 NEZPL/DWG/PR]/204-5 « Parcel office, siding, P-Way/ depot, old running room
' | Sheet no.1 of 1 and proposed Crew/running staff rest room to be shown
' Page no.118 in plan.

« Boundaries Indicated in drawing shall be confirmed with
land section, DRM office, South Western Railways near
City Rallway station.

e Existing Road from Mukunda theatre to Fly over towards
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old madras road is in Railway land which is not reflecteq |
in land acquisition details.

¢ Ralway land 1s shown as defence land opposite 10C
petrol pump (old I0C lube o1l shed).

NEZPL/DWG/PR]/204-7 e Subway to be extended beyond track at sr-1v§~y;f

Sheetno.1 of 1 side.

Page no.118 * Earth cushion is shown as only 500mm. sufficiency of |
cushion for future pipeline crossing with casing pipes
and construction of side drains for yard drainage
purposes to be reviewed with such minimum cushion.

¢ Drain outlet discharge point of subway to be shown.

For further action please.

ADEN/C/SBC

Copy to : SSE/W/C/S8C for information and n.a. Pl.
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- SOUTH WESTERN RAILWAY
Divisional Office
3" Floor Works Branch
ru -~ 560023
B8/W.352/ROB-RUB/Rotary/SMVE Date: 10.02.2022
CE/Road Infrastructure/BBMP
N.R square,
Bengaluru, Karnataka 560002,
Sub: - Construction of Rotary Flyover at Maruthi Sevanagara Main road
(Banasawadi 10C Junction) connecting New Sir M Vishvehawaraiah
Rallway Terminal at Bailyappanahalll.-Req.
Ref. - Chief Engineer road infrastructure BEMP Lr. No.DBMP]CE(RI)/PRlGS)ﬂOZ 1-22.
D1.13.12.2021.
with reference to above, awhmnmwumnductedthWPkasaMMr

consultants on 05.01.2022 and the following observations were made by Railways officials which

was advised at site for correction in GAD:

s Drawing No. Observation

1 NEZPLU/DWG/PRI/204-4-1 e Railway boundary at Maruthi sevanagara side to be shown.
Sheet no.1of 3 e Tracks indicated in section A-A is not confirming with the
Page no11l number of tracks shown in plan view.

e Railway boundary at Maruthi sevanagara side to be
indicated in section A-A also.

e Foundation of PR-1 is very close to future Railway track
which will infringe the track.

2 NEZPL/DWG/PRIf204-8-2 e Distance from Railway boundary to PR-3 is not matching
Sheet no.2 of 3 wlthplanviewwmncomparedwithsecﬂonvtewofse:tion
Page no.112 Al-Al

e Foundation of PR-3 is very close to future Railway track
which will infringe the future track and to be adjusted
- accordingly.
@é o PB-1is located inside the Railway land is infringing to future
proposed track.
e Cross section view is not matching with direction indicated
in plan A1-Al with respect to orientation of piers, tracks and
/w other features.

y e In plan on Maruthi sevanagara side only one future track Is
shown where as in section at Al-Al two future tracks are
shown which is to be corrected.

3 . 3 uce level is mentioned as 911.554. and vertical
Sheetno.3of 3 c‘“ arance is shown with respect to ground level whereas the
Page n0.110 M uired to be shown with respect to rail level in

section A2-A2.
Rallway boundary on SMVB (Old madras road) side is not
indicated.

parcel office, siding, P-Way/ depot, old running room and
proposed Crew/running staff rest room to be shown in plan.

—

)
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Boundaries indicated in drawing shall be confirmed

land section, DRM office, South Western Railways near City
Railway station.

Existing Road from Mukunda theatre to Fly over towards old
madras road is in Railway land which is not reflected in land
acquisition detalls,

Railway land is shown as defense land opposite 10C petrol
pump (old 10C lube oil shed).same to be corrected

NEZPL/DWG/PRI/204-7
Sheet no.1 of 1
Page no.116

Subway to be extended beyond track at SMVB yard side.
Earth cushion is shown as only S00mm. There should be a
minimum earth cushion of 700mm above subway for future
pipeline crossing with casing pipes, construction of yard
drains etc.

Drain outlet discharge point of subway to be shown.

Further, again on 26.01.2022, the undersigned has inspected the proposal along with BBMP
consultant but the above observations were unattended and during inspection it was advised to
mark the alignment of proposed rotary flyover at site for enabling Railways to assess the exact
Railway land which will be utilized for rotary flyover for processing the proposal further. Consultant
Mﬂmmashuﬁllbedommaweekﬂmbm.sofarsitemarﬁmhasnotbnnm

for joint inspection.

m:hmwmmmﬁmnmwmn please.

{

Sr.DivisionaT Engrer T -
South Western Railway
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X0

Civil Engineering Consultants CIDC Regd No 220929 g

No.l. 2" Floor, P. Veerappa Arcade, Ittamadu Main Road. Arehalli. Subramanyapura Post, Bengaluru - 560061

Phone No : + 91 80 26731005, 40397979  e-mail : nczsvy v gmail.com  infonezpl.com website:www.nezpl.com

CIN:U70100KA2015PTC084544, PAN:AAFCN1036R, GSTIN 29AAFCN1036R1ZZ
REF: NEZPL/OC/22-23/1254 Date: 25-04-2022
To,

%‘w . Office py "N~

Divisional Railway Manager,((LO0t)<Q
Divisional Office Bangalore Division,
South Western Railway,
Bengaluru-5600023.

Sub: Construction of Rotary Flyover at Maruthi Sev anagara Main Road (Banasawadi IOC Junction) and
Construction of additional two lane adjacent to ongoing two traffic ROB at Baiyappanahalli Railway level
crossing to facilitate additional traffic movement connecting New constructed Sir M Vishweshwaraiah
Railway Terminal at Baiyappanahalli.- Submission of Drawing Regarding.

Reference: 1. Your office letter no: 25/TCTB. Dated: 05.01.2022.

. Our Replay Email dated: 25.01.2022.

- Your office letter no: B/W.352/ROB-RUB/Rotary/SMVB, Dated: 10.02.2022.

. Our Replay Email dated: 03.03.2022.

. Site visit by Mr. Unnikrishanan Senior Section Engineer on 12-02-2022.

. Conference telephone call with Executive Engineer Road infrastructure, East Division, BBMP
and Assistant Divisional Engineer Mr. Rammohan on 21.04.2022.

SN =N

Dear Sir,

Regarding the subject and references cited above, we have incorporated all the corrections and
suggestions given by you, and final soft copy was mailed to your office on 03.03.2022 for your approval.

Further on 21.04.2022 in a conference telephone call with us and Mr. Rammohan Assistant Divisional
Lngineer by the Executive Engineer of East Division. Road infrastructure. BBMP about the subject project and
directed us to submit the final hard copy of drawings on request of Assistant Divisional Engineer for review and
approval. Hence we are submitting 1 set of final hard copy of drawings. Kindly acknowledge the receipt.

Thanking and assuring you of our best services at all times,

Founder Chairman

Copy to: 1. Chief Engineer Road infrastructure. BBMP, for kind information

. Executive Engineer Road infrastructure — East Division, BBMP for records
. Divisional Engi

Western Railway for information
outh Western Railway for records

[ SO VER S)
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w
7
g
=
=

e

yngald

‘V,a
“.

k2
v
Regd Office : No AN35, S1ddk\(h‘aya, 3 "df

inear Akshara International School. AGS Layout, Arehalli. Bengaluru-560061
Approved Service Provider by (.ouslnw\wﬂﬁ:duﬁr} development Council (CIDC). Established by Planning Commission. Govt of India
S eest el =
R
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0

CIDC

No.I. 2" Floor. P. Veerappa Arcade. Ittamadu Main Road, Arehalli, Subramanyapura Post. Bengaluru - 560061
Phone No : + 91 80 26731005, 40397979  e-mail : nezsvy/@email.com infoZinezpl.com website:www.nezpl.com

CIN:U70100KA2015PTC084544. PAN:AAFCNI1036R. GSTIN 29AAFCN1036R 177
REF: NEZPL/OC/22-23/1271 Date: 19-05-2022
To,

Divisional Railway Manager (Works),
Divisional Office Bangalore Division.
South Western Railway.
Bengaluru-5600023.

Sub: Construction of Rotary Flyover at Maruthi Sevanagara Main Road (Banasawadi IOC Junction) and
Construction of additional two lane adjacent to ongoing two traffic ROB at Baiyappanahalli Railway level
crossing to facilitate additional traffic movement connecting New constructed Sir M Vishweshwaraiah
Railway Terminal at Baiyappanahalli.- Submission of Drawing Regarding.

Reference: 1. This office letter No. NEZPL/OC/22-23/1254 dated: 25-04-2022.
Dear Sir,

In continuation to this office letter under reference above. please find the minutes of meeting held at
proposed elevated rotary site at Baiyyappanahalli on 11-5-2022 & 13-5-2022. The modified & final drawing is
enclosed for taking necessary action at your end for processing approval of GAD.

Thanking and assuring you of our best services at all times,

For Nez Infratech Pvt Ltd.

//‘

Kannan. M
Founder Chairman

Enclosures: 1. Minutes of meeting
2. Final Drawing
Copy to: 1. Chief Engineer Road infrastructure, BBMP. for kind information.
2. Executive Engineer Road infrastructure — East Division. BBMP for records.
3

. Assistant Divisional Engineer Sow tern Railway for records.
4. Office Copy. ‘

A}

. Regd Office : No 91/35, Siddi Nilaya, 3" Main, Near Akshara International School. AGS Layout. Arehalli. Bengaluru-560061

Approved Service Provider by Construction Industry development Council (CIDC). Established by Planning Commission. Govt of India
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MINUTES OF MEETING

Project Name: Detailed Project Report for Rotary Intersection at Byappanahalli Bengaluru East
BBMP.

Description: Site Inspection and Verification of Railway land Acquisition with Railway officers.
Venue : At the ground of Rotary Intersection Byappanahalli New Terminal Railway Station.

Date: 11.05.2022. Time: 10.00 AM & Date: 13.05.2022. Time 11.30 AM.

Department Officials Present

BBMP
1. Mrs. Geetha Executive Engineer (RI-East)
2. Mr. Srinivas Assistant Executive Engineer

3. Mr. Krishna Swamy  Assistant Engineer

South Western Railway

4. Mr. Ram Mohan Assistant Divisional Engineer
5. Mr. Unnikrishnnan Senior Section Engineer

M/s. NEZ Infratech Pvt. Ltd.

6. Mr. Kannan. M Founder Chairman
7. Mr. H.V. Mallikarjuna Executive Director
8. Mr. Arun Kumar M Sr. Surveyor

Following points were discussed

Sl. No. Description ' Action by Remarks
1 Verification of Nomenclature and Type M/s NEZ Inspection on
of lane and colour indication for Railway | 11.05.2022
boundary 1
a Railways officials suggested indicating M/E NEZ
the boundary of their land as “Railway
Fencing” instead of Railway Boundary. I
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b Different colour to be indicated for M/s NEZ
identification of ‘
1. Existing Road in Railway land
2. Proposed Railway Land to be
Acquired
3. Defence Land
4. Private Property
5. Shaded area of Rotary portion
elevated
2 The total extant area of land indicated BBMP/NEZ
should be authenticated. ]
3 The extant of Railway land acquisition at | BBMP/NEZ
Proposed Railway Parcel near Railway
Police Station to be re-consider
minimising the acquisition. i ;
Compliance to Railways requirement as mentioned from Sl No 1 to 3 above and all
i the above officers were present at site on 13.05.2022 and reviewed the same
In place of Railway Boundary, “Railway Railways \ Compliance to SI No
Fencing” is indicated in the LA drawing ‘ 1a above and
reviewed the
! - drawings by Railways
- at site on 13.05.2022.
i - No Comments
Following Legend were indicated in the Railways | Compliance to SI No
drawing 1b above and
Line Legend reviewed the
1. Proposed Right of Way drawings by Railways
2. Existing Right of Way at site on 13.05.2022.
| 3. Railway Compound wall/Fencing No Comments
Colour Legend
4. Railway Land to be Acquired
5. Private Land to be Acquired
: 6. Government Land to be Acquired
7. Defence Land to be Exchanged
already available with BBMP '
8. Defence Land with BBMP
5 The extant of Acquisition areas indicated | NEZ | Compliance to SI No 2
in the drawing is realistic to the drawing | above and ‘
which is in realistic to the land Authenticated by
coordinates. | NEZ/BBMP and
I lrconfirmed.
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6 The proposal of Railways regarding Compliance to S| No 3
Management of Traffic at inside the above and the
Railway parcel platform is reviewed, and modification of
drawing at that location is modified to junction at that
suit the junction for separate entry and location was reviewed
exit to platform without conflict to traffic by Railways at site
movement " and agreed with no

| other alternative.

The BBMP's Executive Engineer has spearheaded the compliance of all the observations raised by the
Railway on 11.05.2022. The officer replied to the Railway’s officers about the structural design of the rotary
components, the structural design shown in the drawing is the initial design to initiate the tender process
and to get GAD approval from Railways. At the time of execution, the detailed design must be done
according to the approved railway GAD and the execution begins after the design approval of the railways.

The railway agreed on all compliances to their observations as indicated in the LA drawings, and requested
to submit soft copies by mail within a couple of days and hard copies to facilitate the commencement of the
process of sending the report to the senior officials of the railway for processing of obtaining approval for
Rotary General Alignment Drawings.

The Railways were agreed all the compliances of observations as indicated in the drawings and requested to
submit the soft copies through mail in a couple of days to facilitate them to initiate the process of sending
the report to Railways higher officers to obtain approval for General Alignment Drawings of Rotary.

The BBMP has agreed to send the revised drawings as agreed and instruction has given to Consultants to
expedite the process of submission.

The joint meeting at site is concluded with vote of Thanks.

The Proceeding of the meeting at site is prepared and circulated to all the members present for review and
approval.
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SOLUTH WESTERN RAILWAY
Divisional office

Works Branch
Bangalore-23
Pate. 13.06.2022

No. B/W/352/BEMP/Rotary ROB/BYP1-BAND/SA-SBC

S

Eucnilibvc Enginecr,
Road Infrastructure-East Division,
2% Floor, Annex-3, NR Square, Bangalore-560002

Sir.

Name of work:- Salem-Bengaluru Section: Pro. Construction of Rotary ROB in Maruthi
Sevanagara between BY PL/BAND Stations in licu of existing ROB 537A at

Km, 208/742-770.

BMP Letter No. EE/R1(Easty/PR/83/2022-23 Dt 08-06-2022

| f. LR A A

ﬁ_"' '}sﬁ!ied it is 1o inform vou that, the jont inspection may be
BC {Ph. 0731666201) & DEN/South/SBC (Ph. 9731666206) duly
vith detailed proposed GAD. Arrange 10 submit the GAD & detailed
cribed ormnt as per practice duly signed by inspecting Railway and
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SOUTH WESTERN RAILWAY
Divisional office
Works Branch
Bangalore-23
Date: 14-09-2022

No. B/W/352/BEMP/Rotary ROB/ MS Nagar/SMVB/BYPL/537A/SA-SBC/171.

To,
xecutive Engineer,
Road Infrastructure-East Division ( (= B M P)
2" Floor, Annexe-3, N.R.Square,
Bangalore — 560002.

Sir,
Name of work: Salem-Yeshvanthapur Section : Proposed Construction of New Rotary
ROB in lieu of Existing ROB No. 537A in Maruthi Sevanagar locality in
Sir. M. Vishveshvaraya Railway Terminal (SMVB) at Railway Km.
208/750 in Bayyappanahalli by BBMP.
Ref: 1. Your office letter No. EE/RI(East)/PR/PR/89/22-23 dated. 16-06-2022.
2. Conceptual plan No. NEZPL/DWG/PRJ/204-3 dated. 15-06-2021 sheet 1 of 1.
3. Annexure-|.
4. Note No. BAW.352/ROB-RUB/ROTARY/SMVB dt. 12-07-2022 (Annexure-Il).
In connection with above subject and reference, Conceptual plan of Rotary

ROB in Maruthi Sevanagara locality viz. Drawing No. NEZPL/DWG/PRJ/204-3 dated.

15-06-2021 sheet 1 of 1 and Land acquisition plan No. NEZPL/DWG/PRJ/204-5 dt. 15-

06-2021 sheet 1 of 1 are submitted in white paper (check prints) by BBMP for approval.

The in principle approval is hereby accorded for construction of Rotary ROB at
above mentioned location by the BBMP as per conceptual plan No. NEZPL/

DWG/PRJ/204-3 dated. 15-06-2021 sheet 1 of 1 subject to the remarks and conditions

laid down in Annexure | & Il (Copy enclosed).

Arrange to-

1. Submit the detailed General arrangement Drawing GAD) in A0 Size in white paper
check print similar to copy of approved GAD. No. SWR/2021/GAD-18 (Annexure-lll) to
process further by this office for approval of competent authority.

2. Submit the GAD check-list similar to specimen (Annexure-IV) enclosed.

3. Submit the detail Estimate of Proposed Circular portion of ROB only.

4. Submit the detailed Soil investigation reports for each column of circular ROB portion
duly signed by investigating authority with seal on each page, showing the reduced
levels on top of each bore hole and showing SBC of soil of each type of soil strata.

2409 N
ajeev”Sharma)

Sr. Divisional Engineer/Co-ordination
Bengaluru : 560023

3l

Publicity of Elevated Rotary Published in leading Newspaper.
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SPECIAL CORRESPONDENT BENGALURUAUGUST 01, 2022 02:41 IST
UPDATED: AUGUST 01, 2022 12:09 IS

Green signal for flyover to ease access to Sir M. Visvesvaraya Terminal in Bengaluru

BBMP has proposed building an elevated rotary flyover at IOC junction

Seamless access to the newly opened Sir M. Visvesvaraya Terminal at Baiyappanahalli got a shot in
the arm with South Western Railway (SWR) giving in-principle approval for an elevated rotary flyover
at 10C junction that has been envisaged by the Bruhat Bengaluru Mahanagara Palike (BBMP).

Almost a year ago, when Railway Minister Ashwini Vaishnaw inspected the terminal, BBMP officials
had briefed him about the project as a long-term measure for connecting the terminal with various roads.
The SWR and the BBMP held multiple rounds of the meetings to clear the decks for the project. The
project has been proposed to provide easy access to the terminal from Kammanahalli Main Road, Maruthi
Sevanagar, and other areas.

B.S. Prahalad, chief engineer (Road and Infrastructure), BBMP, said, “Due to the presence of railway
lines at the junction, the only solution is to build an elevated rotary flyover. Other than people living in
the localities nearby, passengers travelling to the terminal will be benefited as we are providing access to
the terminal as well.” He said when the project was conceptualised, it was estimated to cost < 260 crore,
but the revised estimation is likely to touch X300 crore.

From Old Madras Road side, the authorities have built a railway overbridge that was opened in January.
At present, a two-lane road is available from Old Madras Road to the terminal.
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Divisional Railway Manager of Bengaluru Division Shyam Singh said, “In principle, we have given
consent to the BBMP. The civic body will come out with a detailed plan for the project. The proposed
flyover will be much wider and will benefit vehicles coming from multiple directions.”

The SWR has built the terminal with various amenities to decongest the Yeshwantpur and KSR Bengaluru
railway stations by running 32 long-distance trains from the point.

The SWR started commercial operations from the terminal in the first week of June. The services were
introduced with three pairs of long-distance trains and now there are close to 20 pairs. Barring this, the
SWR is also running local trains from the point to Majestic, Bangarpet and others. The newly opened
station witnessed a footfall of 1,000 to 1,500 passengers (both boarding and deboarding), and the number
is expected to increase in the coming days. Barring passengers, the station is also attracting visitors who
are buying platform tickets to get a glimpse of it.

Passengers who are relying on public transport are having a tough time reaching the terminal. “Unlike
other railway stations in the city, this new station is located in an interior place. Bus services are limited
to the place and people have to depend on autos or taxis,” said a passenger. The BMTC runs feeder
services to the terminal from Benniganahalli, Channasandra, and various points on the Outer Ring Road.

In the past, both the SWR and the BBMP have come under attack for not implementing road infrastructure
projects before the opening of the terminal, instead coming up with plans after the completion of the
project which was built at cost of X3 14crore.
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roceedings of the Technical Advisory Committee Meeting to review Roads /
srade Separators and Building work DPR’s prepared under 2016-17, 2017-18
g and 2018-19 GOK Grants '

Meeting Venue: Chief Enginee.r, Road Infrastructure, Room No.405, 4" Floor, Annexe-3
\ Building, N.R.Square, Bengaluru

1 Date and Time- 13.08.2021 at 230 PM
.~ Ref:-1. Government Order UDD 863 MNY 2015, Bangalore, Dated: 11/05/2016.

2. Government Order UDD 199 SFC 2016 (part-1) Bangalore dated: 21/06/2016.

3. Office order of Special Commissioner (Projects) BBMP No.Sp.Commr
(Projects)/PR/5617/16-17 dt: 17/102016. G oh

4. Office order No.B12(6)PR/54/2020-21, dated:07.08.202

Presentees:
Shri Prof. H.S.Jagadeesh Chaiitaan
Shri R.K.Jaigopal . Membér
Shri Prof. Anjaneyappa . Member
Shri B.S.Prahallad, CE (R) Member
Shri §.Manjunathaswamy Member Secretary
; Other Participants:
Shri Vishwantha.P Chief Engineer, West Zone
Shri Vijaykumar.N Chief Engineer, RRNagar Zone
Shri Rajesh.S.V

Superintendent Engineer (R1)

The Meeting started by welcoming the participants, The Chairman informed the
Chief Engineers to ask his representative Executive Engineers / Consultants to present the

DPRs/Projects to the Technical Advisory Committee of BBMP.

Chief Engineer- Road Infrastructure

Executive Engineer, RI- East

Subject No-01 | Construction of ROB at Byyappanahalli Bengaluru including

Rotary Flyover at IOC junction and Construction of Road
integrating Banasawadi Main Road and Old Madras Road to
facilitate connectivity to New Sri.M.Vishweswaraiah terminal at
Byyappanahalli Railway Station.

DPR Consultants - M/s. STUP Consultants
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The Executive Engineer, RI-East informed that the South Western Railways have
built 3rd Railway Terminal at Byyappanahalli Bangalore East to cater the needs of the

Commuters of Bengaluru East.
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network from Old Madras road(Swamy Vivekananda Road), Banaswadi & Kammanah
main road.

A detailed study was carried out and to the existing availability of land, one of the
Consultant M/s.NEZ Associates gave a detailed concept plan with a Rotary Intersection at
10C Junction connecting Banaswadi main road on one side, Kammanahalli main road on
the other side, Maruthisevanagara road and Byyappanahalli road and further additional
ROB at Byyappanahalli Railway Level Crossing.

Further, M/s.Stup Consultants showed the second concept plan wherein in addition
to the Rotary Concept of M/s.NEZ Associates they have proposed an RUB at the below the
Rotary Junction for direct connectivity of Kammanahalli main road and Byyappanhalli road

stating that the commuters of Kammanahalli and Byyappanahalli neced not use the Rotary

inter change. However. this concept needs heavy Land Acquisition and also the ramp length
towards Kammanahalli main road is getting increased.

The Chairman and Members of the Committee appreciated the work of the
Consultant in bringing the new Methodologies for de-congestion of traffic. The Chairman,
TAC advised the consultants to conduct traffic studies by interpolation of the existing data.

The Consultants informed the TAC that the proposal will cater more than 6000 PCU

per hour and informed that since Byyappanahalli Railway Terminal is not open

, it is
difficult to get the exact Traffic Count Survey.

The Chairman and Members unanimously approved the concept plan of Elevated
Rotary Flyover over the Railway lines with Pedestrian Underpass.

Executive Engineer, Road Infra

Subject No-02 | Construction of Grade Separator in the Junction of Suranjandas
Road and Old Madras Road Bengaluru (Scope of Work Changing

from 6 Lane Under Pass to 4 Lane Fly Over).

DPR Consultants -M/s. Infra Support Consultants

-

Executive Engineer, Road Infrastructure informed the Chairman and Members, TAC
that Bruhat Bengaluru Mahanagara Palike had proposed to construct a 3 Lane Vehicular

Underpass and accordingly the tenders were called & work was awarded to M/s.PJB
Engineers Pvt Itd.

Further, Ground Breaking ceremony was conducted on 03.09.2018 & service road on
HAL property was to be commenced. But M/s.HAL Itd., refuse to part their land for
Construction of service road and hence the project came to a Grinding Halt. Many rounds
of negotiation with HAL did not yield any result. Finally the HAL informed that since they
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have already parted their land on Old Airport road they are unable to part their land in this
L property could

junction. Hence, the proposal to acquire the land from the HA -
t Itd and Mobilization

materialized. Since, the Work Order issued to M/s.PJB Engineers Pv
advance was also paid, the Bruhat Bengaluru Mahanagara Palike have come under great
stress in abandoning the project since the contracting agency has mobilized the
requirements for the project.

Therefore, a win win situation was worked out wherein the Design Consultants of
the construction agency (M/s.PJB Engineers Pvt Itd.) i.e., M/s.Infra Support informed the
Bruhat Bengaluru Mahanagara Palike that, It has designed an alternative to present issues
and informed that the agency can be given permission to construct a Bi-Directional 2 Lane
Flyover in place of 3 Lane Bi-Directional Underpass which will not only help BBMP in
land acquisition cost but also without additional payment for Construction of Flyover.

The proposal of the agency was examined and the PMC was asked to verify the
proposal of the agency and also to work out the cost estimate for Construction of Flyover at
Suranjandas junction. M/s.Manasa Consultants have worked out the cost estimates and have
submitted the same in sealed cover for confidentiality. The sealed covers were opened and
found that the proposal of the agency is found to be advantageous to BBMP.

Design Consultants of the construction agency (M/s.PJB Engineers Pvt Itd.) i.e.,
M/s.Infra Support presented the detailed plan for Construction Bi-directional 2 Lane
Flyover. v N

After detailed discussions and due to the space constraint at the said junction and
also since the agency has come forward to construct Bi-directional 2 Lane Flyover at the
same cost of 3 Lane Bi-Directional Underpass, the TAC Committee unanimously approved
the proposal of Construction Bi-directional 2 Lane Flyover in lieu of 3 Lane Bi-Directional

Underpass.

Chief Engineer-West

Executive Engineer, Mahalakshmipuram

Subject No-03 | Comprehensive development of Roads and drains in Mahalakshmi
layout Constituency

DPR Consultants - Mecadez Core Technologies Pvt. Ltd.

S| Amount
No Name of work (in -
lakhs)
1 | Providing Asphalting to Pipeline Road Near Bhagyajyothi Colony and
2 3 75.00
surrounding area in Ward No.67
2 | Providing Asphalting to 10th A Cross, 11th A Cross, 4th C Main, 1st Main 81.00

)

|
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in Near BGS School In Ward No.67 99.00

Colony, Badrappa Layout and Surounding Areas In Ward No 102 | 80.00
Vrushabhavathinagara

11 | Development of CC Roads and CC Roaq p
Ward no 102

: . 0 19th Main in Muniswamappa Badavane & 70.00
- | Surrounding area in Ward No-75 Shankar mutt :
5 | Construction of R(;C Drain to 2nd Main & 4th Main in Kirloskar Colony & 55.00
Surrounding Area in Ward No-75 Shankar mutt '
6 | Construction of RCC Drajpg 10 4th Cross, 5th Cross, & 6th Cross in 60.00
Kirloskar Colony & Surroundip area in Ward No-75 Shankar mutt '
] onstruction of RCC Drains to 15t Cross, Sth Cross & 1st Main in KEC 0
E Layout & Surrounding Area in Ward No-75 Shankar mutt o
Improvement§ to Roads and Drajpg ot Nanjappa Layout, Andanappa Layout 95.00
and Surrounding Areas in Ward o 102 Vrushabavathinagara. :
i Improvements to Roads and Draing at 6th main road and cross road near 90.00
market road and Surroundin Areas in Ward no 102 Vrushabavathinagara. '
i-.‘
’i.

atches in Vrushabavathinagara

80.00

in Ward no 102 Vrushabavathinagara. i
13 \Providing New R.C.C Drain a

95.00
Total | 1000.00

The Consultant M/s Mecadez Core Technologies Pvt Ltd., gave the presentation of
the project. During the course of the presentation TAC members informed that the thickness

of the concrete layer is not adequate to withstand the incoming loads on the road and hence
advised to have a minimum PQC thickness of 150mm.

The TAC committee resolved that the Chief Engineer, West Zone should confirm the
same and the concept was approved by the Committee.
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The Committee in principle approved the project and further suggested that actual
SBC of the soil and existing structural details to be checked before starting the work and
accordingly designs has been made and verified before execution.

After detailed deliberations on the ahove package works, the following
observations and guidelines suggested by the Committee are as below:
1. Plain Cement Concrete works M20 grade to be adopted
% 2. Signages should be adopted in all roads as per IRC Guidelines.
: 3. Even though VG30 does not suggest adding waste plastic as admixture, it was
Suggested by the Committee to add waste plastic at 8% by weight of asphalt in all

roads, keeping in mind the eradication of waste plastic in the city.
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\ 4. Geo-textile material layer should be provided where acute distress of earlier
layers of asphalt was found.

5. For footpath development works Interlock pavers to be used with.cut joints and
Bollards to be used.

6. For Rain water Harvesting Recharging pits Perforation holes to be covered with
150 GSM filter cloth/mesh.

7. For Rain water Harvesting Recharging pits left open for Water Storage and Pipe

can be fixed up to permeable layer.

The Chief Engineer o‘f the concerned roads was instructed to verify the Road History
and inspect the roads personally and see the status of the present condition of the roads
After the inspection, the Chief Engineer may go ahead with the clearance of proposal based
on the ground realities. The design aspects may be looked into and standard footpath and
Uniform carriageway shall be maintained.

The Chief Engineer in charge of the work should technically scrutiny the estimates
in detail as per the Government Orders. The TAC while approving the concept, the

concerned Chief Engineers should verify other aspects of the estimates.

The Chairman thanked all the members present and meeting was concluded with
vote of thanks.

Menrber Sec etary
Technical Advisory Committee
Bruhath Bengaluru Mahanagara Palike

Technical Advisory Committee
Bruhath Bengaluru Mahanagara Palike

Copies to:

1. Hon’ble. Chief Commissioner, BBMP

Hon’ble. Spl.Commissioners (Admin/ Finance/Project) BBMP.
EIC, BBMP.

Concerned Chief Engineers.

Concerned Executive Engineers.

2
3,
4,
5
6. Office File.
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