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EXECUTIVE SUMMARY

0.1 PROFILE OF THE CITY

Bengaluru city was built in 1537 by Kempegowda. During the British Raj, Bangalore
developed as a centre for colonial rule in South India. The establishment of the Bangalore
Cantonment brought in large numbers of migrant workers from Tamil Nadu, Andhra
Pradesh, and North Indian states for developing and maintaining the infrastructure of the
cantonment. The cantonment area covers nearly dozen revenue villages, which included
Binnamangala, Domlur, Neelasandra and Ulsoor to name a few.

The city which was originally developed as a Garden City over the years, slowly
transformed into an industrial and software hub of India. Bengaluru is known as the ‘IT
Capital of India’ and ‘Silicon Valley of India’ because of its role as the nation's leading
information technology (IT) exporter. Emergence of IT sector has overshadowed other
areas of development and has metamorphosed the city into a global hub. Indian
technological organizations viz. ISRO, Infosys and Wipro are headquartered in the city. It
is home to many educational and research institutions in India, such as Indian Institute of
Science (lISc), Indian Institute of Management (IIMB), National Law School of India
University (NLSIU), National Institute of Mental Health and Neurosciences (NIMHANS).
Numerous state- owned aerospace and defence, such as Bharat Electronics, Hindustan
Aeronautics and National Aerospace Laboratories are located.

Bengaluru has become a commercial, administrative, and military center for the Region
because of its salubrious climate and cosmopolitan nature of people. It was also known
as pensioner’s paradise with well-developed residential areas, roads with well grown
trees, good commercial establishments, shopping malls etc. Despite such growth it is
trying to maintain its character of garden city. The city continues to attract India’s best
and brightest human capital, given its undisputed status as the knowledge capital of India.
Access points to the City creates centralization of majority of the trips through Central
Business District (CBD) area, leading to traffic snarls. Travel demand has been increased
resulting in increased movement between the city center and suburbs. The road network
of the city consists of narrow roads which are not sufficient to cater to increased vehicles
and traffic.

Comprehensive Mobility Plan for Bengaluru was prepared in 2020 which identified the
major travel corridors including the corridor where mass rapid transit system for Phase-3A
of Bangalore Metro has been recommended.

In view of above, Bangalore Metro Rail Corporation Ltd. (BMRCL) intends to prepare
Detailed Project Report for Phase 3A corridor of Bangalore Metro for implementation. For
this purpose, BMRCL has engaged RINA Consulting S.p.A. for preparation of Detailed
Project Report for Bengaluru Metro Phase 3A from Sarjapura to Hebbal through Ibbalur,
Agara, Koramangala and Dairy Circle.

The study area includes the Bruhat Bengaluru Mahanagara Palike (BBMP) with an area of
716.96 sg. km., adjoining areas of the Bangalore Development Authority (BDA) with an
area of 581.46 sg. km., some of the portion of the Bengaluru International Airport Area
Planning Authority (BIAAPA) with an area of 227.85 sq. km., and the Bengaluru
Metropolitan Region (BMR) with an area of 155.99 sq. km with a total area of 1682.26 sq.
km. This study area has been considered the same as that of the final Comprehensive
Mobility Plan (CMP) for Bengaluru 2020. The study area map is shown in Figure 0-1.
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FIGURE 0-1: STUDY AREA
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0.2 EXISTING TRANSPORTATION SYSTEM IN THE CITY

The total registered vehicular in Bangalore Metropolitan Region are 1.09 Crores vehicles
as of March 2023 wherein two wheelers constitutes the highest of vehicular registration
every year. It can be seen that number of vehicles registration in Bengaluru has increased
from 61.12 lakhs to 1.09 Crores from year 2015-16 to 2022-23.

Road network inventory within the study area was carried out as a part of the study for
primary and secondary roads. It is observed that about 36.19% of the road length has a
right of way of 30m and above, which is followed by 20m to 30m (35.39%) and then by
10m to 20m (28.43%). No road stretch has a right of way below 10m. It was also found
that about 55.08% of the road has up to 2 lanes. 3 lane category constitutes 31.85% of the
road length. 13.07% of the road length has 4 lanes.

R |
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The traffic counts both in terms of numbers of vehicles have been computed for the total
daily (24 hour) traffic at various screen line locations. It is observed that the peak hour
traffic count varies from 984 at St. John’s Church Cemetery Road to 80812 at Sankye Road
throughout a normal working day.

Road accident causes injuries, fatalities, disabilities and hospitalization with severe socio-
economic costs. As per the road accidents statistics for the years 2011 — 2023 (Jan), It can
be observed that the number of accidents has been continuously decreased from the past.
The overall decrease in road accidents indicates the better resultant of the public
awareness programs and strict enforcement of traffic rules by the state authorities.

The Mass Rapid Transit system, 'Namma Metro,' is being built in various stages. At present,
Phase 1 covering a length of 42.3 km on two lines. These lines run from Mysore Road to
Baiyappanahalli (Purple line) and Yelachenahalli to Nagasandra (Green line). In Phase 2,
which involves extending corridor 1 (Purple line) and 2 (Green line), covering a distance of
34.65 km. The extensions include Baiyappanahalli to Whitefield and Mysore Road to
Challaghatta (both part of the Purple line), as well as Yelachenahalli to Silk Institute (Green
line) and Nagasandra to Madavara. The East-West and North-South lines of about 73.81
Km is under operation. The part of Phase-2, phase-2A & 2B are under construction and
Phase-3 and 3A are under planning stage.

0.3 TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Study area includes the Bruhat Bengaluru Mahanagara Palike (BBMP) with an area of
716.96 sg. km., adjoining areas of the Bangalore Development Authority (BDA) with an
area of 581.46 sg. km., some of the portion of the Bengaluru International Airport Area
Planning Authority (BIAAPA) with an area of 227.85 sq. km., and the Bengaluru
Metropolitan Region (BMR) with an area of 155.99 sq. km with a total area of 1682.26 sq.
km.

Classified traffic volume count surveys have been conducted at 22 screen line points in the
peak hours (08:00 AM to 12:00 PM and 05:00 PM to 09:00 PM) on a typical fair weather
working day. Itis observed that the traffic at different location varies from 984 at St. John'’s
Church Cemetery Road to 80812 at Sankey Road. The other locations exhibiting high traffic
volume at peak hoursare Malur Byranhalli Road, Dr.Puneeth Rajkumar Road and Old
Airport Road.

Origin-Destination (O-D) survey of the vehicles entering the study area was also conducted
at the 6 cordon locations. It was found that Work trips constitute of about 55.80% of total
trips, which is followed by business trips (23.10%), education (12.0%) and social/recreation
trips (6.10%); and the trips for other purposes (3.1%).

The PT Stop survey was carried out at 23 bus stops (both sides) to assess the maximum
boarding and alighting of passengers at different stops. It is observed that Madivala bus
stop caters to the 13555 passengers followed by NIMHANS bus stop with 11044
passengers.

The pedestrian volume counts were carried at 24 locations in the study area. The
maximum daily pedestrian volume of 11060 is observed at Hebbal junction with least of
851 observed at Agara lake.

Parking surveys was conducted at 10 locations identified at on-street parking stretches
and off-street parking lots for 16 hours on fair weather working day. The maximum parking
demand over the day is observed to be 303 ECS at Gangenahalli followed by 238 ECS at
Dommasandra.

Household Interview Survey on a sample basis was carried out as a part of the study to get
the information spread over the study area. It is observed that about 70.2% of the trips
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are performed for work and business purpose together, whereas 14.7% trips are education
and about 15.1% trips which includes shopping, social, health and recreation.

The projected population, employment in the years 2021, 2031, 2041 and 2051 for the
study area is presented in Table 0-1.

TABLE 0-1: PROJECTED POPULATION AND EMPLOYMENT FOR STUDY AREA

Population | Employment

2031 | 2,14,02,809 | 1,07,01,405
2041 | 2,77,10,624 | 1,41,32,418
2051 | 3,46,66,428 | 1,80,26,542
2061 | 4,09,76,909 | 2,13,07,993

A four-stage travel demand model has been used for transport demand forecasting. The
maximum peak hour peak direction trips (PHPDT) are shown in the Table 0-2.

TABLE 0-2: MAXIMUM PHPDT ON CORRIDOR

Max PHPDT

Corridor 2031 2041 2051 2061
Phase-3A
B2l = SR Z ) 24,031 28,044 33,050 40,062

Total Daily boardings on the study corridor for the years 2031, 2041, 2051, and 2061 is
presented in Table 0-3.

Table 0-3: DAILY PASSENGER BOARDINGS

Daily Boarding
Corridor
Phase-3A

(Hebbal - Sarjapur)

2031

2041 2051 2061

7,74,482 9,50,501 11,51,007 13,50,734

Total daily passenger trips on the study corridor for the years 2031, 2041, 2051, and 2061
is presented in Table 0-4.

TABLE 0-4: DAILY PASSENGER TRIPS

Daily Ridership (in Lakh)

Corridor
Phase 3A 2031 2041 2051 2061
Bl S SRR 6,20,863 7,20,125 8,50,674 9,50,414

0.4 SYSTEM & TECHNOLOGY SELECTION

Considering the city specific characteristics, traffic demand, availability of right of way,
Medium Metro rail system, which can cater to design PHPDT is proposed to be adopted
for Bangalore Metro Phase-3A corridors. The system specifications are tabulated below:

R |
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System Specification

Traffic Handling capacity (PHPDT)

60,000 with 6 car trains
(Considering peak period headway of 2 minutes)

Minimum radius of

Min. for elevated = 120m

Alignmentand
Gauge

curvature Min. for UG = 200m
Gradient 4%
Gauge Standard gauge (1435 mm)

Traction System

750V DC Third Rail

Signaling System

Communication Based Train Control (CBTC) System

Telecommunication System

GE (Gigabit Ethernet) based system

Coach Width

2.88 m wide coaches

Train Composition

6 car — DMC-TC-MC-MC-TC-DMC

Capable of GoA4 operation

Every coach should be fully interchangeable with anyother
coach of same type.

Coach construction

Light weight stainless steel body

Axle load <15T
Rolling Stock Braking System Regenerative Braking

Propulsion system 3 phase drive system with VVVF control
Max. Design speed: 90 kmph Max. Operating Speed: 80 kmph
Average Acceleration rate from 0-30 kmph: 1.0 m/s? + 5%

Performance Average Deceleration from 80 kmph to 0 kmph: 0.95 m/s?

Characteristics +5%
Instantaneous full-service deceleration: 1.1 m/s?
(>1.3m/sec? during emergency)

0.5 CIVIL ENGINEERING & ALIGNMENT DETAILS

0.5.1 Geometric Design Parameters

TABLE 0-5: DESIGN CRITERIA

| Sl.No. | Criteria______ | Dimensions ___

1 Gauge 1435 mm
2 Design Speed 90 Kmph
3 Maximum Axle Load <15 MT
4 Electric Power Traction 750V DC (3rd Rail)

TABLE 0-6: HORIZONTAL CURVE PARAMETERS

Description Elevated Underground
P Section Section

Minimum radius on main running lines other than stations 120m W?th 200m
check rail*

Minimum curve radius at Depot & other lines 100m 120m
Minimum curve radius at passenger stations 1000 m 1000m
Maximum permissible cant (Ca) 110 mm 110mm
Maximum cant deficiency (Cd) 100 mm 100 mm
* Check rails are to be provided on circular curves of less than 190m radius including their
transition curves
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TABLE 0-7: TRACK CENTRE AND HEIGHT IN ELEVATED SECTION

Parameter Minimum Track Centre LT LE DT 6 0
Ground Level

Mid-Section 4.20 m* 7.50 m**
Station 420m 12.50m
Note:

* Track centre in elevated section can be modified as per the choice of
girder/super structure. For Double U-girder minimum 4.85 m track centre will be
provided.

** For I-girder and Box-girder, Minimum Rail Level above Ground Level shall be
8.50 m

TABLE 0-8: GRADIENT PARAMETERS

Gradient at Mid-Section Upto 2% Upto 4% (compensated)

Gradient at Stations Level Upto 0.25%
TABLE 0-9: VERTICAL CURVE PARAMETERS

Viedium Wt

Desirable Radius on Main line 2500 m
Absolute Minimum Radius on Main line 1500 m
Minimum Length of Vertical Curve 20m

0.5.2 Engineering Survey

Topographical Surveys for the corridor were conducted based on differential GPS.

0.5.3 Geotechnical Investigations

In total, 68 boreholes have been drilled along the corridor. Bore Holes have been drilled
upto a maximum 30.00 m depth each for all along the length of proposed metro alignment.

0.5.4 Alignment Description

The Proposed Bengaluru Metro line Phase-3A connecting Sarjapura to Hebbal provides
connectivity from Southeast to North of Bengaluru via CBD area. The proposed line is
36.585 Km length and has 28 stations with both elevated and underground section. The
elevated section is from Sarjapura to Koramangala 3™ Block and Ganga Nagar to Hebbal.
The underground section is from Koramangala 2" Block to Veterinary College. (The
elevated section length is 22.136 Km with 17 stations and UG section length is 14.449 Km
with 11 stations). The Phase-3A corridor is 36.585 km long starting from Ch: (-)496m and
running up to Ch: 36089m.

The proposed corridor starts from Sarjapura and the elevated alignment is traversing on
the median of the Sarjapura main road from Sarjapura and continue upto Ibbalur junction
and then the alignment turn towards left at Manipal Hospital at Ibbalur junction (Sarjapura
Cross) and traverses along the Outer Ring Road (ORR). Then, the alignment crosses the
ORR Metro after Ibbalur flyover and reaches Agara. After Agara station the alignment turns
towards right side from ORR and then continue upto Koramangala 2" Block (St.John’s
Hospital) on Sarjapura Main Road via Jakkasandra and Koramangala 3™ Block.

The underground alignment starts from Koramangala 2" Block (St.John’s Hospital) on LHS
of main road and then turns towards right side on Hosur Road and then reaches Dairy
Circle. From Diary circle, the alignment traverses via NIMHANS hospital on Hosur road, KH
road (Shanthi Nagar), Mission Road, Kalinga Rao Road (near Town Hall/BBMP), Hudson

R |




DETAILED PROJECT REPORT FOR PHASE - 3A OF BANGALORE METRO

DPR Executive Summary

Circle, Nrupathunga road (KR Circle), Sheshadri road, Palace Road, Basaveshwara circle,
Sankey road at Golf Course. Then the alignment traverses on RHS of Bellary Road (outside
the main road and near to compound wall of Palace grounds) and continue upto Mekhri
Circle and then the alignment turns towards left side of Bellary Road and reaches
Veterinary College station (outside the service road of Bellary Road).
After Veterinary College station, again the elevated alignment starts from Ganga Nagar
(Bellary Road) on LHS and continue upto Hebbal Flyover outside the service road and then
the alignment turns towards right over the Hebbal Flyover and reaches Hebbal station on
RHS side of flyover.
The Phase-3A Metro line passing through Central Business District of Bengaluru are
proposed as underground stations without disturbing on ground developed features from
Koramangala to Veterinary college connecting places like Dairy circle, NIMHANS, Shanthi
Nagar, Town hall, K.R Circle, Basaveshwara Circle, Bangalore Golf Course, Palace Guttahalli
and Mekhri circle. This provides connectivity to many public buildings, Judicial courts,
Government offices, Commercial establishments, Hospitals and well-established
institutions.

TABLE 0-10: ABSTRACT OF HORIZONTAL CURVES

Curve Radlus No. of Length (m) Percentage
Occurrences J s

1 <150 811.14 5.54
2 >150 <300 44 7029.83 48.00
3 >300 <500 19 2525.15 17.24
4 >500 <800 21 2385.81 16.29
5 >800 <1000 3 418.19 2.86
6 >1000 13 1476.54 10.08
TOTAL 106 14646.66 100.00

TABLE 0-11: ABSTRACT OF GRADIENTS

Description e Length Percentage
P Occurrences (m) J

1 Level(0%) 28 6822.68 18.72
2 >0% to 1% 16 11236.85 30.83
3 >1% to 2% 14 11077.93 30.39
4 >2% to 3% 9 2903.05 7.97
5 >3% 8 4406.48 12.09
TOTAL 75 36446.98 100.00

0.5.5 Land Requirement
Land will be required for the following main components:

e  MRTS Structure - Viaduct (including Route Alignment)

e Station Building, Entry/Exit Structures, Ramps, Parking, Multimodal Integration
Facilities, Staff quarters

e UG Stations and UG Ramp.
e Maintenance Depot

e Property Development (PD)
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e Temporary casting yard and work sites

e RSS/TSS

Abstract of land and structures requirements for different components of corridors are given
in Table 0-12.

TABLE 0-12: LAND & STRUCTURES REQUIREMENT FOR PHASE 3A

PuUrpose Permanent Land Structures
P (Sgm) (Floor Area in Sqm)

:_/iI::l;::,_ Portals, Depot Entry, Pocket Track, 3rd 14091.00
Elevated Station Portion and Entry & Exit 6246.00
Central UG Ramp 6808.00
Government UG Station 13696.00
Road Widening 940.00
MMI 7916.00
Sub Total A 49697.00 4664.00
:_?::::;_ Portals, Depot Entry, Pocket Track, 3rd 12558.00
Elevated Station Portion and Entry & Exit 4254.00
UG Ramp 5400.00
State UG Station 44968.00
Government  I7p =4 Widening 232.00
MMI 9662.00
RSS 3200.00
Sub Total B 80274.00 13052.00
:_/iI::l;iZ Portals, Depot Entry, Pocket Track, 3rd 3278200
Elevated Station Portion and Entry & Exit 16395.00
UG Ramp 3156.00
UG Station 38800.00
. Road Widening 18009.00
Private MMI 1517.00
Parking and PD 5571.00
Depot 198463.00
Staff Quarters 26917.00
Additional Land at Hebbal for MMI and PD 182599.00
Sub Total C 524209.00 7292.00
Grand Total 654180.00 25008.00
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FIGURE 0-2: PROPOSED CORRIDORS OF PHASE-3A
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STATION PLANNING

0.6.1 Station Planning

The stations have been planned based on the basis of following parameters:

a)

b)

c)

d)

e)

Station planning is dependent on the peak hour traffic load for each station in the
design year.

The station is planned for 6 cars train.

The total evacuation time for the movement of all passengers in an emergency from
platform level to the landing at the next level does not exceed 5.5 minutes in elevated
stations considering that the stations are open and the risk is much less.

The station planning is in compliance to the “Guidelines and space Standards for
Barrier Free Built Environment for Disabled and Elderly persons” published by the
Ministry of Urban Affairs and Employment India in 1998.

Two typical designs have been suggested for various station (Table 0-13) and these
will form basis for planning of all the stations (Table 0-13)

TABLE 0-13: TYPICAL DESIGNS

m Proposed Type Elevated/At-grade/UG m

Type A Elevated 135 x 24m

2 Type B Underground 200 x 27m

TABLE 0-14: LIST STATIONS OF PHASE-3A CORRIDOR

Inter L.
Name of Station Elevated | Chainage s'tation Exz:_mg Proposed Station Size Type of
distance RL (m) Platform
(Km) (m)
1-side Platform
1 Sarjapura Elevated 0.000 - 887.314 | 900.521 4 135mX24m and 1-Island
Platform
2 Kada Agrahara Road Elevated 1.471 1.471 | 881.238 898.330 - 135mX24m | 2- Side Platforms
3 Sompura Elevated 3.022 1.551 | 880.730 895.710 2 135mX24m | 2- Side Platforms
4 Dommasandra Elevated 4.691 1.669 902.126 916.428 - 135mX24m | 2- Side Platforms
5 Muthanalluru Cross Elevated 5.775 1.084 914.804 930.484 - 135mX24m | 2- Side Platforms
6 Kodati Gate Elevated 7.504 1.729 893.463 909.500 - 135mX24m | 2- Side Platforms
7 | Ambedkar Nagara Elevated 8.856 1.352 | 896.016 911.319 - 135mX24m | 2- Side Platforms
8 Carmelaram Elevated 10.289 1.433 903.124 | 919.345 2 135mX24m | 2- Side Platforms
9 Doddakannelli Elevated 11.592 1.303 883.139 899.205 135mX24m | 2- Side Platforms
10 | Kaikondrahalli Elevated 12.715 1.123 878.351 894.427 - 135mX24m | 2- Side Platforms
11 | Bellanduru Gate Elevated 13.961 1.246 885.461 901.431 - 135mX24m | 2- Side Platforms
12 | Ibbalur Elevated 15.011 1.050 886.363 902.908 2 135mX24m | 2- Side Platforms
13 | Agara Elevated 16.699 1.688 877.734 | 893.000 - 135mX24m | 2- Side Platforms
14 | Jakkasandra Elevated 18.149 1.450 885.026 901.067 1 135mX24m | 2- Side Platforms
15 | Koramangala 3rd Block | Elevated 19.149 1.000 | 894.613 | 909.476 2 135mX24m | 2- Side Platforms
16 | Koramangala 2nd Block UG 20.256 1.107 896.445 | 880.059 - 200mx27m Island Platform
17 | Dairy Circle UG 22.036 1.780 | 907.458 | 884.403 - 200mx27m Island Platform
18 | NIMHANS UG 23.050 1.014 | 910.174 | 889.540 - 200mx27m Island Platform
19 | Shanthi Nagara UG 24.663 1.613 886.645 | 868.148 - 200mx27m Island Platform
20 | Town Hall UG 26.094 1.431 901.661 883.653 - 200mx27m Island Platform
21 | KR Circle UG 27.174 1.080 | 908.087 | 887.000 - 200mx27m Island Platform
22 | Basaveshwara circle uG 28.298 1.124 921.968 901.651 - 200mx27m Island Platform
23 | Bengaluru Golf Course UG 29.616 1.318 931.387 | 913.092 - 200mx27m Island Platform
24 | Palace Guttahalli uG 30.662 1.046 922.311 905.616 - 200mx27m Island Platform
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Name of Station Elevated | Chainage s_tatlon GL Proposed Station Size Type of
/ UG (Km) distance RL (m) Platform
(m)
(Km)
25 | Mekhri Circle UG 31.909 1.247 941.275 | 921.762 - 200mx27m Island Platform
26 | Veterinary College UG 33.487 1.578 915.359 | 899.046 - 200mx27m Island Platform
27 | Ganga Nagar Elevated 34.477 0.990 | 913.550 | 927.870 - 135mX24m | 2-Side Platforms
28 | Hebbal Elevated 35.479 1.002 891.907 | 908.127 2 135mX24m | 2-Side Platforms

0.6.2 NMV and Pedestrian Facilities

Pedestrian facilities like continuous footpath of 2m wide, demarcation of pick and drop for
PT/IPT, Zebra crossing at intersections, tabletop crossings, relocation of encroachments,
strengthen of ROW have been proposed near the station influence area for ease for
pedestrian movement. For non-motorized vehicles facilities like cycle tracks have been
planned on the basis of land availability near the station for seamless movement.

0.6.3 Accessibility for Differently-abled

The proposed Metro Rail system should be user-friendly ensuring accessibility to persons
with disabilities, people travelling with small children or are carrying luggage, as well as
people with temporary mobility problems and the elderly persons. The standards are
extracted from ‘Guidelines for Pedestrian Facilities' and ‘NBC 2016 Guidelines’, ‘Space
Standards for Barrier Free Built Environment for differently abled and Elderly Persons' and
other standards. Standard for differently- abled facilities within station areas will be
provided for seamless movement around metro stations.

0.7 INTERMODAL INTEGRATION

0.7.1 Intermodal Integration with Existing Modes

The intermodal integration proposals have been formulated for facilitating traffic dispersal
and circulation facilities based on the following considerations:

Minimizing pedestrian/vehicle conflicts and effective passenger interchange with feeder
modes

Facilitating passenger interchange with other transit systems

Circulation area with designated space for embarking and disembarking for vehicular
trafficand NMT

Availability of total carriageway and footpath widths required to cater to the proposed
traffic volumes and relocation of vendors/hawkers

0.7.2 Feeder Bus System

The feeder buses have been proposed of high quality, ultra-modern and customer
oriented that can deliver fast, comfortable and cost-effective urban mobility. Easy- to-
board (low floor), attractive and environmentally friendly buses with air conditioning
having capacity of 35 (Mini-buses) are proposed for feeder system.

Based on the peak hour demand, feeder buses have been estimated for various horizon
years 2031, 2041, 2051 and 2061 are 119, 164, 209 and 254 respectively. Public bicycle
sharing is provided for the passengers for 1 km to 2 km of the metro station’s influence
area.

Some of the essential features of an integrated multi-modal urban transport system are
the physical integration of public transport services, fares, ticketing, infrastructure
provision, management, pricing, and integration of transport authorities.
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0.8 TRAIN OPERATIONS PLAN

The train operation plan for the proposed corridor will be based on the following salient
features:

e Running of services for 19 hours of a day (5:00 hrs to 24:00 hrs) with a station dwell
time of 20-30 seconds.

e Commercial average speed of 34 kmph.

e Make up time of 5% with 8% coasting.

e Adequate services to ensure comfortable journey for commuters even during peak
periods.

The train operation plan is envisaged for Bangalore Metro Phase-3A with 6 car rake
composition during the initial years of operation. The infrastructure and train operation
plan for the corridor is proposed to be designed for 6 car rake composition for the design
year.

Based on the traffic demand, the details of the proposed train operation plan for Bangalore
Metro Phase-3A is given in Table 0-15.

TABLE 0-15: TRAIN OPERATION PLAN WITH AW4 LOADING

6 6 6 6

Cars/ Train
Headway in minutes 5 4 35 3
Corridor: Trips Per Hour 12 15 17 20
tsjflaei‘;; Capadt‘é:r‘;zi:‘:zdr g;:fh) @5 | 18888 | 23610 | 26758 | 31,480

Capacity Provided (Dense
Crush) @ 8 person per sqm

PHPDT 24,031 28,044 33,050 40,062

*Headway has been considered either in nearest whole number or as nearest multiples of 0.5.

24,048 30,060 34,068 40,080

The above train operation and headway for different horizon years is proposed to meet
the Peak hour peak direction traffic demand (PHPDT) with standees @6 passengers/m?in
most of the sections, except in few sections where traffic demand is met with standees @
8 passengers/ m2. This arrangement will optimize the rolling stock requirement. Rolling
Stock requirement for different horizon years for Bangalore Metro Phase-3A is given in
Table 0-16.

TABLE 0-16: ROLLING STOCK REQUIREMENT

Op::glt?on | vt Heai(rj‘way s;::};;:‘ Bar'e Rake Maintenance Tota'l Rake Tota! Coach
Corridor minutes km requirement Spare @10% | requirement | Requirement
2031 5.0 35.479 26 1 3 30 180
Sarjapura 2041 4.0 35.479 33 2 3 38 228
to Hebbal 2051 3.5 35.479 37 2 4 43 258
2061 3.0 35.479 43 2 5 50 300
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0.9 SIGNALING AND TELECOMMUNICATION

0.9.1 Signaling System

The Communication based Train Control (CBTC) Signaling system provides adequate safety
level of CENELEC SIL-4 (Safety Integrity Level) and permits an operational headway of 90
seconds with continuous automatic train control. The CBTC Technology is suitable for UTO
(Unattended Train Operation) / DTO (Driverless Train Operation). Considering the above,
CBTC system is recommended for Bangalore Metro Phase-3A.

0.9.2 Telecommunication System

The telecommunication system acts as communication backbone for signaling and other
systems and provides telecommunication services to meet operational and administrative
requirements of metro network.

The proposed telecom system and transmission media will have following sub- systems:

e GE (Gigabit Ethernet) based Transmission System

e Telephone Exchange

e Mobile Radio Communication System

e Public Address System (PAS)

e (Centralized Clock System

e Passenger Information Display System (PIDS)

e (Close Circuit Television (CCTV)

e Central Digital Recording System (CDRS)

e Central Communication Fault Reporting System (CCFRS)

0.9.3 PLATFORM SCREEN DOORS

Platform Screen Doors (PSD) are essential safety installations primarily found in metro
stations, offering numerous advantages such as preventing accidents, suicides, and
homicides, reducing wind-related hazards, enhancing security, and improving climate
control.

0.10 FARE COLLECTION SYSTEM

Mass Rapid Transit Systems which is proposed in Bangalore Metro Phase-3A corridors
handle a large number of passengers. Ticket issue and fare collection play a vital role in
the efficient and proper operation of the system. To achieve this objective, ticketing
system shall be simple, easy to use/operate, easy on accounting facilities, capable of
issuing single/multiple journey tickets, amenable for quick fare changes and require
overall lesser manpower. Automatic fare collection system meets these requirements.

0.11 ROLLING STOCK

Rolling Stock proposed for the Bangalore Metro Phase-3A corridors will be similar to
Bangalore Metro Phase-1, Phase-2, Phase-2A & 2B and Phase-3. The broad features of
Rolling Stock are presented in Table 0-17.
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