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FOREWORD

The recent growth in economic activity and average incomes have resulted in
increased mobility and motorization in the metropolitan cities of India with Delhi leading the
pack. To address the increased need for transport infrastructure and services, Government of
National Capital Territory of Delhi (GNCTD) has launched several infrastructure projects,
including the construction of a metro system, Bus Rapid Transit System (BRTS), new roads
and flyovers. The BRTS initiative undertaken by GNCTD was realized as a pilot project
(spanning for 5.8 Km) on April 20% 2008 and this BRTS stretch starts from the junction of
signal-controlled Mehrauli - Badarpur Road (near Ambedkar Nagar) and runs on J. B. Tito
Marg in South Delhi and ultimately terminating before Mool Chand Hospital Intersection on
the Inner Ring Road. This study is in response to the Public Interest Litigation (PIL) Case filed
by M/s. Nyaya Bhoomi, versus Government of NCT of Delhi, as the Honourable High Court,
Delhi had passed the order directing the Transport Department, GNCTD for carrying out an
evaluation of the BRTS corridor and to report to the Honourable High Court.

At the instance of the above Court Order, the Transport Department, GNCTD had
requested CSIR-Central Road Research Institute (CRRI), New Delhi to undertake the study
towards the evaluation of the BRTS corridor conforming to the Terms of Reference (TOR)
prepared by Transport Department, GNCTD. Complying with the request of Transport
Department, GNCTD and the Court order, CSIR-CRRI study team carried out an exhaustive list
of studies on the BRT corridor and selected traffic studies on other adjoining Non-BRTS road
sections in Delhi. The studies conducted include intersection traffic volume counts, Mid-block
counts, Speed and delay studies, Spot Speed studies, Queue Length and Saturation Flow
Studies, Pedestrian Volume counts at strategic locations, Parking studies, Users Perception on
the BRTS corridor, Fuel Consumption studies using probe vehicle and Bus Passenger Boarding
/ Alighting studies.

Based on the results derived from the above-mentioned surveys, the efficacy analysis
of allowing other vehicles to ply on the BRT lane on experimental basis was accomplished as
per the Court order which was outlined in the TOR as well. This report also presents detailed
account of the performance measures derived under ‘normal BRT operations’ and
‘experimental trial run’ operations. Further the report also presents the results of the
simulation experiment aimed at assessing ‘with’ and ‘without’ BRTS scenarios for the study
corridor as mandated by the court which is indicated in the ToR as well.

The recommendation emanating out of the study is presented in two parts. The
possible improvement measures in the form of traffic engineering measures, bus route
rationalization measures suggested in the report are mainly aimed at enhancing the safety of
the road users in the event of continued operation of the road under ‘normal BRT mode’ of
operations. Secondly, the traffic impact evaluation of the proposed capacity augmentation
measures (considered by the apex body like UTTIPEC) in the form of ‘New Link connecting
Saket with Outer Ring Road’ scenario has been evaluated. Moreover, traffic impact evaluation
of different scenarios like ‘with’ and ‘without BRT’ on the study corridor has been evaluated
through critical comparison of the essential performance measures and presented in this
report.

It is hoped that this report will be of immense use to the Honourable High Court while
taking their decision on the PIL as well as for the Transport Department, GNCTD towards the

consideration of the study recommendations keeping in view the safe and efficient movement
of people on the study corridor. M

16t July, 2012 (S.Gangopadhyay)
CSIR-CRRI, New Delhi Director
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1 PREAMBLE

1.1 Public Transport System in India

The recent growth in economic activity and average incomes have resulted in
increased mobility and motorization in the metropolitan cities of India with Delhi
leading the pack. To address increased need for transport infrastructure and services,
the state Government of Delhi has launched several infrastructure projects, including
the construction of a metro system, new roads and flyovers. Since the road based Public
transport systems is the lifeline for providing easy access and regress for various types
of land uses, Government of National Capital Territory of Delhi (GNCTD) approved for
the irhprovement of existing road based PT system by recommending for the provision
of the popular form of Bus Rapid Transit System (BRT) covering seven dedicated
corridors in the city totaling 115.5 km. Basically, this endeavor is also aimed at
promoting multimodal transit to complement the extensive metro system which is
being developed connecting various parts of the city and National Capital Region (NCR).
Itis an established fact that Bus Rapid Transit (BRT) is one of the cost effective public
transport services extensively deployed in various metropolitan cities around the
world, due to its lesser investment cost compared with other forms of public transit like
Light Rail Transport (LRT) and Mono Rail and Metro systems. Moreover, the basic
advantage of this system over other forms of public transit is primarily due to its
adaptability to run either on dedicated infrastructure, or ‘in shared corridors with
dedicated lanes coupled with exclusive signal phasing to regulate the traffic which plays
a crucial role on the resultant performance of the system. The succeeding sections will
dwell on the evolution of the BRT followed by International and national BRTS
experiences.

1.2 Evolution of Bus Rapid Transit System

Though the concept of BRT emerged as early as in 1937 by way of
implementation in the city of Chicago, the system gained its popularity when the city of
Curitiba (Brazil) in 1970 developed a quality public transport system using limited
financial resources. This implementation was followed by several Latin American cities
as BRT is considered very efficient in terms of cost, engineering and environmental
prospective. BRT systems are bringing out more equitable allocation of road space
among the road users rather the vehicles on the road. With the rapid increase in the
automobiles leading to traffic congestion, urban sprawl, air pollution and other such ill
effects, immediate need was emerged for improving the transportation systems around
the urban cities in the world. Though there is no precise definition of BRT in the
literature, some of the researchers have defined it in their terms. Wright (2005) defines
it as a “bus-based mass transit system that delivers fast, comfortable, and cost-effective
urban mobility”. In Levinson et al. (2003), it is defined as “a flexible, rubber-tired rapid-
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transit mode that combines stations, vehicles, services, running ways and Intelligent
Transportation System (ITS) elements into an integrated system with a strong positive
identity that evokes a unique image”. The different components of the BRT system
(BRTS) are running ways, stations, vehicles, route structure, fare collection, ITS,
integration and institutional setup. BRTS can also be of different kind like open system,
closed system or hybrid system. Open systems are the one in which the system is open
to all the bus fleet in the city and the buses can enter and leave the BRT system, this
kind of system does not require a feeder system. Closed systems are the one in which a
special fleet of buses are particularly allotted for the BRT system and these buses
cannot leave or enter the system. The glimpses of various salient features of the BRTS
experiences from abroad and India are discussed in the following sections.

1.3 International BRTS Experiences
1.3.1. BRTS across American, European and Australian Cities

The salient features of the BRT system operational in different cities across the
United States of America (USA) European and Australian cities are furnished in Table
1.3.1, 1.3.2 and 1.3.3. In 1977, Pittsburgh and Pennsylvania of USA opened its first south
bus way to address the adverse impacts of the growing congestion in the urban areas.
Another BRT proto type was built in Los Angeles in the early 1970’s to ease the travel
connections to the downtown Los Angeles. Later on these proto type systems were
converted into full fledged BRT systems. At least twenty American cities are presently of
which seven cities of Cleveland, Eugene, Los Angeles, Pittsburgh, Las Vegas, Boston and
New York appeared to have effective BRT. Institute for Transportation and
Development Policy (ITDP) have developed a scoring system to score the different BRT
systems on a 100 point scale which gives gold, silver or bronze rating to the system.
Higher the score on 100 point scale the BRT rating is better. Cleveland BRT has the
highest score of 63 in USA. It is observed that in Cleveland and Eugene there is
substantial rise in the ridership of about 60% and 74% respectively. There is an average
time saving for the bus commuter varying from 10 to 20 min in various BRT systems
mentioned above and a maximum of 31 minutes average time saving was observed in
Los Angeles.

In the case of European BRTS, it is observed that the quantum of weekday bus
riders in Paris, Dublin and Stockholm is ranging from 50,000 to as high as 1,40,000. The
demand for the BRT systems in European cities is obviously low due to the presence of
very effective good transportation facilities.

In the case of Australian BRTS, it can be observed from the literature that the
infrastructure in Australian BRT systems is very strong. Further, it is observed that the
average scheduled speed of the buses in the corridors is very high as much as 80 kmph
in Adelaide and averaging about 60 kmph in Brisbane and a substantial speed of 35
kmph in Sydney. It can be observed that this high speed for a reasonable amount of
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ridership may be attributed to the large station spacing which is almost 5 km in
Adelaide city and nearly 1.7 km Brisbane.

Table 1.3.1: Salient Features of BRTS across American Cities

L
Cleveland Eugene Los Pittsburgh as Boston
v Angeles Vegas
1983
Opening Year 2008 2007 2005 (extendedin 2004 2004 2009
2003)
t

BRT Standard 63 61 61 57 50 NA  NA
Score
System

11. . 2.7 14. . 2 25.6
Length (Km) 4 6.4 2 6 26.4 14
Average Bus
Speed Before 14.9 18.4 N.A. N.A. 16.0 N.A. 12.8
(Kmph)
Average Bus
Speed After 20.0 24.0 28.8 56.0 19.2 224 15.0
(Kmph)
Speed 34 30.4 NA. NA. 20 25 20
increase (%)
Average time 12 12 31 15 7 NA.  18-20
saving (min)
Ridership
increase 60 74 N.A. N.A. 25 98 N.A.
(%)
Frequency 2.1 N.A. 10 2 12 NA 45
(min)

Table 1.3.2: Salient Features of BRT across some of the European Cities
Dublin Stockholm

Year opened 1993 1997 1998
Population (millions) 8.3 1.1 1.5
Length (km) 12.5 100 24.1
Cost per km (US $) 7.2 1.5 34
Average station spacing(m) 540 - 500
Weekday bus riders 53,000 65,000 1,46,000
AM peak hour buses (frequency) 60 - 60 50
AM peak hour riders 4,800 6,700 4,500
Speed (km/hr) 23 18 15
Travel time reduction N.A. 22 N.A.

Source: ITDP Report (2011) on Recapturing global leadership in Bus Rapid Transit: A survey of select U.S.
cities, web document downloaded from http.//www.itdp.org/documents/.
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Table 1.3.3: Salient Features of BRT across Australian Cities

City Adelaide Sydney Brisbane
. Brisbane Brisbane Inner
. Adelaide )
Section Buswa Sydney L-P Transitway East Northern
Y Busway Busway
) Mixed unguided Busway i .
d - d
Busway Guided and on street bus lanes Un-guided Unguided
31 km (out of 20 km only
2.8 (stage 1
Length (km) 12 bus only roads; 16.5 47 (fs;lag:ter{q )
10 km bus only lanes) ' v
Avg. scheduled 80 29-34 55-58 N.A.
speed (kmph)
Average Run 9 min 54-64 min 17-18 min N.A.
time
Station spacing 5000 861 1650 671
(m)
Peak hour 65 6 150 23
buses per hour
Ridership
(week day 25,000 6,800 93,000 N.A.
average)
Peak hour 4,500 NA. 15,000 N.A.
ridership
Direct corridor 56 56
Ridership 24 ) , (17% new N.A.
Growth (%) (47% new journeys) journeys)

1.3.2. BRTS across Latin American Cities

The salient features of the BRT system operational in different cities across the
Latin American Cities are furnished in Table 1.3.4. There are around ten BRT systems in
Latin America with seven of them in Brazil and each one in Ecuador, Colombia and
Mexico. The BRT systems are very extensive in this part of the world due to its success
and hence a few sections of the major cities are cited in the above Table 1.3.4 and from
that it is observed that ridership in all these sections are high and are ranging from
17,000 passengers per hour per direction (pphpd) to 40,000 pphpd. It is also observed
that the average peak hour speed in these corridors is also substantial and ranging from
16 to 25 kmph. Bogota’s TransMilenio, which was developed at 1999, became a world
famous system due to its high volume and high-quality mass transit system, providing
the backbone of services in one of the region’s mega-cities. Particularly Curitiba and
Bogota have shown that, despite the BRTs’ at-grade alignment through signalized
intersections, it is possible to accommodate high levels of passenger demand which
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previously were thought to be manageable only by rail mass transit and that too at fairly
high commercial speeds (ranging from 15 to 32 km/h).

Table 1.3.4: Salient Features of BRT across Latin American Cities

City Sao Paulo Curitiba Porto Alegere Quito Bogota
st
Name ofthe Santa Sao Joao Corr.. 1, Troncal
. Sul Exclusive.  Peri- Trole Ave.
Section Amaro Mateus Pessoa .
brasil metral Caracas
Length
14.6 33 10.08 8.8 - 6.4 11 16
(km)
Segregated
10.8 10.0 - 2 - 11
Length (km) 30 8 8 16
Volume
(passengers oo 2068 1562 1789 1318 1473 1800 3727
/day in
‘000)
Peak .
ridership 17,658 21,600 13,014 14,309 10,543 11,783 - 36,500
(pphpd)
Average
Speed 16 22 18.61 19.06 14.67 6.77  20-25 18
(kmph)
Number of 23 110 18 13 29 14 39 32
Stops

In a nutshell, it can be inferred from the above tables (refer Table 1.3.1 to 1.3.4)
that the concept of BRTS has gained its momentum after its grand success in the Latin
American cities. Where the main mode of travel is by car and the traffic is homogeneous
in nature.

'1.3.3. BRTS across Chinese Cities

The salient features of the BRT system operational in different cities across the
China are furnished in Table 1.3.5. In Asia, although the concept of BRT has emerged
mainly in Indonesia, India and Chinese cities during the last decade, the patronage rate
in China is very high and the first BRT system was implemented in Kunming in the year
1999. Some of the BRTS in China are having peak ridership ranging from 1500 pphpd to
more than 27,000 pphpd.
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Table 1.3.5: Salient Features of BRT across Chinese Cities

Beijing Guangzhou Dalian Hangzhou Kunming Xiamen

Peak ridership 8,000 4,500 6500 1500 8,600 3,600
(rphpd)
Peak Hour speed 21 18 24 15 18 29
(kmph)

Number of Corridors 3 1 1 1 5 2
Length of Dedicated 37 21.2 9 7 46.7 38.2
Busway (km)

Length including

Mixed Traffic 55 24.6 13.7 27.2 46.7 N.A.
Proportion (km)

Number of Stations 61 26 14 17 63 30
Average distance. 940 984 940 1,700 500 1,300
between stations (m)

Buses per hour per 55 55 80 40 140 50
direction

System Passenger 1,20,000 NA. NA. 40,000 1,556,000 NA.
Trips per day

Fleet of Buses 87 60 64 48 20 N.A.

Source: www.nslethz.ch/index.php/content/download/429/2783/file

In this regard, the BRTS operational in Guangzhou since February 2010 has
already received the distinction of accounting for 2m largest traffic flow pphpd (ie.
27,000 pphpd) amongst the different forms of public transport operating in China.

1.4 Indian BRTS Experiences

Despite the fact that the usage of public transport is substantially high in our
Indian cities, the Level of Service (LOS) provided in the systems in terms of comfort,
safety and reliability are not noteworthy. This aspect can be addressed if the bus
systems (in the form of BRTS) are designed effectively so as to make them an efficient
and attractive option at a fraction of cost of the rail based system like LRT, metro, mono
rail etc. A brief description of couple of Indian experiences is outlined in the next

sections.

1.4.1. Delhi BRT

The first idea of BRT system was mooted in Delhi, capital city of India. Taking cue
out of the various BRT experiences worldwide, Government of National Capital
Territory of Delhi (GNCTD) incorporated Delhi Integrated Multi-Modal Transit Systems
Limited (DIMTS), in April 2006 to implement various Multi-modal Transit Projects of

% CSIR <iR.Central Road Research Institute. New Delhi-25

Page 6

»)

D

D0 O

a
.

O

O



” 3 Evaluating Bus Rapid Transit (BRT) Corridor Performance from Final Report
Ambedkar Nagar to Mool Chand, Delhi

® which BRT is a part. Eventually, the above BRT initiative undertaken by GNCTD was
— realized as a pilot project spanning for 5.8 Km and became operational on April 20t
- 2008. This corridor is at present functional from the junction of signal-controlled
. Mehrauli - Badarpur Road (near Ambedkar Nagar) and runs on J. B. Tito Marg in South
~ Delhi and ultimately terminating before Mool Chand Hospital Intersection on the Inner
/\ Ring Road as shown in Figure 1.4.1. The corridor infrastructure (as shown in Figure
~ 1.4.2 and 1.4.3) consisted of single median lanes for buses with physical segregation
9 integrated with double platform bus stops located close to the intersections as shown in
- Figure 1.4.2. This included provision of two lanes for other motorized traffic coupled
- with the provision of cycle tracks and sidewalks on both directions of travel. At mid
O block section, it becomes two lanes for motor vehicles (MV) and one lane for bus in each
e direction as shown in Figure 1.4.3.

Mool Chand Jn.

GK-1
Siri Fort Jn. Crossing Jn.

C

9, Sheikh
FE Sarai Jn.

Pushpa

Q\ i sl Bhawan In.

~ Ambedkar Nagar Jn.

9 Figure 1.4.1: Location of Delhi BRT Corridor on J. B. Tito Marg from Mool Chand to
Ambedkar Nagar
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Figure 1.4.3: Infrastructure on Delhi BRT Corridor on Mid Block Section

The salient aspects of the pilot BRT project which is in operation on J. B. Tito 9,

Marg are listed below: o
e  Starting Date of Operation : April 2008

) Length :5.8 Km s

e  No. of Stations 19 o
) Peak Ridership :12,000 pphpd in 2012 (Present Study) .
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° Frequency : 250 buses/hr (esp. during the peak hours) (CRRI
current study, 2012)
. Investment Infrastructure :Rs 14 crores/km
. Minimum User Fare : Rs 5 per passenger

1.4.2. Ahmadabad BRT

Following the Delhi BRT, the city of Pune implemented BRT system on a pilot
corridor in the year 2008 which faced some glitches. Following the implementation in
these two cities it was then implemented in Ahmadabad in the year 2009 which has
become a great success in India. '

Ahmadabad BRT corridor presently starts at RTO Office, Ahmedabad and
destines at a major township namely Mani Nagar by passing through major commercial
and industrial developments which is unlike south Delhi pilot project alignment passing
through couple of over saturated intersections and dense residential developments.
Moreover, the overall traffic volume on MV lane in the case of Ahmadabad BRT is
relatively less, coupled with system being a closed system, wherein buses do not go out
and other buses are not allowed in. Further the width of the MV lane is around 10 m
unlike 7 - 8 m width available on the Delhi BRT at some of the locations. The central
island bus stops are located at 200 meters before the intersection and have platform
screen doors operated by sensors to prevent people from getting hit by buses. The
doors open when a bus arrives, and all buses stop in perfect alignment with the shelters.

1.4.3. BRT in Other Indian Cities

BRTS is in operation currently in Delhi and Ahmadabad and as many as seven
more cities are under planning / implementation stage and are likely to open BRT
systems soon. The BRTS in Delhi is an open system with a stretch of 5.8 km while the
Ahmadabad is a 25 km operational system which is a closed BRT system. Except for the
Delhi BRT system all the other systems are being funded by JNNRUM. The details of
various BRT systems in Indian cities are discussed in Table 1.4.1.

As mentioned earlier, ITDP studied on utility value by adopting a mechanism of
BRT standard scoring system so as to prompt the city authorities for achieving greater
strides in the service provision through BRTS. In this study they categorized
performance of BRT systems into Gold, Silver and Bronze based on the score obtained
by evaluating the individual system considering the parameters such as service
planning, infrastructure, station design and station bus interface, quality of service and
bus information system and, integration and access. The rating of various BRTS
comparing selected cities across the world is presented in Figure 1.4.4. It can be
observed from this figure that Bogotad BRT system, followed by Guangzhou and Lima
falls under Gold rating score and cities such as New York and Boston, scores less than
50. Interestingly, Ahmadabad BRT system also falls under silver rating Wlth the score of
76 (ITDP Report, 2012) illustrating its success.
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BRTS

Table 1.4.1: Detailed Comparison of Selected BRTS Implemented / Planned across Indian Cities
Ahmadabad

Details Specification Delhi BRTS BRTS Jaipur BRTS Pune BRTS Indore BRTS
Type and Configuration =~ Open with central Closed with Hybrid with Open with central ~ Open with central
of BRTS bus lane central bus lane central bus lane bus lane bus lane
138km planned 117km total 106 km of which
Total planned 114 km 88.8 km and 42 km planned; 50km is 11.5km is
sanctioned dedicated corridor sanctioned
Total length executed or . - 7km of Package 1B . 11.5 km under
under construction 5.6 km operating 25km operating completed 17 km operating construction
Bus
Corridor Width of bus lanes 3'3:;0(;? at 3.5m 3.3m 3.3m (3m at stops) 3.3m
Design . 0.3 m wide
Details Tools to separate bus 0.6m Wlde &0.15 Railings Kerb and fences separator with Kerb
lane from mix traffic mm high kerbs
fences
No. of routes caterec'l in 14 NA 3 NA NA
open system on corridor
Existing fleet used or not Yes New fleet Yes as feeder Yes Yes
Passenger capacity in
bus Varies 60-70 65-70 60-70 55-60
Distance between bus 500-700m Average 800 m 300-750m 500-700m Average 525 m
stops (meters)
Bus stop location with ' . Far-side of Before junction Min 60m before ‘ .
respect to Before junction unction where staggered unction Before junction
Bus Stops junction/intersection ) bus stops are there Junctio
Type of bus stop:
staggered/island Both st_aggered Staggered with
Staggered Island platform and island Staggered .
platform overtaking lane
platform
oo C O
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BRTS - . LUTHET ELET | N
Details Specification Delhi BRTS BRTS Jaipur BRTS Pune BRTS Indore BRTS
Frequency achieved 160-180 busesper 2.5 min in peak 2-4min 2 min 1.5min
hour hour
Average speed on 12 in peak hour i .
corridor (kmph) (down from 18 in  22-25 (peak hour) 25 kmph 16 igm‘jﬁm 20
(achieved) 2008) p
S 20,000-24,000  15000-20,000 5300~ 5700 10000-15000 10000 pphpd
Planned ridership hod hod hod hod upgradable to
ppnp pphp pphp pphp 20000 pphpd
12,400 pphpd )
Achieved ridership (Source: CSIR-CRRI, 2350 - 2600 3,600 pphpd
pphpd
2012)
Type of bus Low floor, CNG Low floor, CNG Low floor, Diesel Semi Low floor Low floor
‘Type of farg: Progressive Progressive Progressive Progressive Progressive
B fix/progressive
us - 3
Operations On bot?zlc(légffgboard On-board Off-board Both On-board Off-board
. . Min. Rs. 5 and Rs. 4
Fare amount in INR <4km: Rs5, Maximum fare 2krr51. g]iriiksrg Rs (smart card) Max.
(with slabs for 4-10km: Rs10, Rs15 for existing 81 paise per km ékm' 'Rs7 ’ fare of Rs. 14 and
progressive fare) >10km: Rs 15 route 10km: Rs8 Rs. 12 (smart
card)
Space availability .for Kiosks Yes Yes Yes Yes
vendors along corridor
. , Static at present, Currently static,
Passenger information: . . .
. . planned for Dynamic Dynamic planned for Dynamic
dynamic/static . .
dynamic dynamic
. Public toilets,
Any other service for kiosks, public Public toilets, . . Sitting areas, toilet .
public convenience telephone & dustbins Toilets, dustbins and kiosks Toilets
dustbins
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BRTS PO . Ahmadabad N 5
Details Specification Delhi BRTS BRTS Jaipur BRTS Pune BRTS Indore BRTS
Non-continuous
2-5m wide 2m wide Minimum 1.5 m Barrier free
footpaths footpaths, 2m wide footpath  wide barrier free minimum 1.5m
Walk si alizz d raised signalized level with signalized footpaths, with wide foot a.ths
& ! crossing and crossing signalized raised . : paths,
zebra crossing sub-ways at zebra crossing Signalized crossing
mid-block
Minimum 1.5 m
2.5m wide cycle . wide cycle tracks,
tracks on both side 2 r;:.:\::f:vg]de lar}éir:nfgg?grﬂior where ROW is not
Cycle and cycle V\Q:Llssslignr:ga:igd signalized 2.5m wide cycle cycle tracks and ?::::L?El;t&ﬁi
rickshaws . crossing, parkin track with parkin free parking 60m .
parking near at sgelc)iﬁc & P g aw;)y fromgbus footpaths with
intersections, on locations stons cycle box for
B rent P crossing. Parking
ous ti near intersections
perations On street 3m wide
parking lane, 50m
. . away from
Parking provided juncti{) n free
near intersections. arkin fc;r 679 Parking near
IPT & Motorized vehicle On street parking Sutos i‘g] front of Parking provision. junction spacedat  Parking at every
along service lane, mid-block bus On street parking.  500m, 30m away junction
stopPing b'fxys along stops and 3624 for from bus stop
main carriageway 5 wheelers & 425
for 4-wheelers
paid parking.
Transport
. . . Department,
Ownership & Financing GNCTD & manned SPV & JNNURM SPV & JNNURM SPV & JNNURM SPV & [NNURM
by DIMTS Ltd.
N . C oGO O SROEO GRS ECIEONDNS SROEONOEGEORONGCHONO RS,
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Figure 1.4.4: Rating of various BRTS across the World (ITDP, 2012)

From the above discussion it is evident that there are different forms of BRT and
each city has to use the one that is best suited to it. For instance unlike the closed
system in Ahmadabad, Delhi BRT being a pilot project, is an open system as it has to
accommodate several other bus routes and bus types as well. Further, buses operating
on this pilot project are operating on 14 routes out of these only 4 bus routes are
traversing the entire stretch pilot stretch of 5.8 km. Moreover, in order to have island
platform bus stops as that of Ahmadabad BRT corridor instead of staggered ones, one
would have to replace the entire fleet of buses in the capital with buses having two-side
openings, as plying in Ahmadabad.

1.5 Need for the Study

Though the corridor is functional since its inception in April 2008, this pilot
project has faced criticism from various quarters due to huge delays reported on motor
vehicle lane. In response to the Public Interest Litigation (PIL) Case filed by M/s. Nyaya
Bhoomi, versus Government of NCT of Delhi the Honourable High Court had passed the
Court order vide W.P. (C} 380/2012 dated 15.03.2012. In the Court Order, the
Honourable Judges have directed the Transport Department of the GNCTD, for carrying
out an exhaustive study and to report to the Honourable High Court on some of the
major issues like as to whether the BRT corridor has served the purpose which it was
intended to achieve, whether it has resulted in slowing the traffic movement of vehicles
other than the buses and if so, the impact thereof on consumption of fuel, even if the
said corridor has expedited the movement of buses, the proportion of commuters who
have benefitted there from to the commuters who have / are suffering; the viability /
desirability of having the bus stops at the centre of the carriageway and also during the
course of the study comparative studies be done by allowing other vehicles on the lane
reserved exclusive for the buses. Consequently, the Transport Department of the
GNCTD had requested CSIR-Central Road Research Institute (CRRI), New Delhi to
submit a proposal for the conduct of an exhaustive study towards the evaluation of the
BRT corridor conforming to the Terms of Reference (TOR) prepared by Transport
Department, GNCTD vide their letter no. F3 (49)/Tpt/Proj/2012/05 dated 21.03.2012.
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As part of our endeavour to comply with the above High Court Order and the
subsequent letter received from GNCTD, a technical proposal vide letter no.
1(40)TTP.12 dated 30.03.2012 was submitted by CSIR-CRRI. Eventually, the study was
awarded to CSIR-CRRI by Transport Department, GNCTD vide their letter no. F.3
(49)/Tpt/Proj/2012/2036 dated 03.04.2012.

1.6 Assessment of Traffic Problems on the Delhi BRT Pilot Corridor

On receipt of the above referred letter from Transport Department, GNCTD, the
study team immediately swung in to action and visited the corridor on 26% and 27%
March, 2012 to understand the functional efficiency of traffic movement on the study
stretch at different times of the day and days of the week which can help in formulating
the technical proposal. During this visit, CSIR-CRRI team studied the traffic movement
considering the operational issues in each of the components of the stretch which
included bus lanes, bus stops, Motor Vehicle (MV) lanes, pedestrian and bicycle
facilities. The main observations emanating from the broad assessment made during
this reconnaissance visit include the following:
<> Traffic signal cycles were very long extending up to 4 minutes per cycle during
the peak hours in the case of motorized traffic lanes resulting long queues. It was
observed that 3 - 4 signal cycles were required for the traffic to clear on the
Motor Vehicle lane present adjacent to the BRT lane, and this scenario was
specifically experienced at the Chirag Delhi intersection.

<> Bus queues were longer than the station platform length, with some passengers
alighting and boarding outside the platforms during the peak hour.

< Pedestrians jay walking were commonly observed in the vicinity of the
intersections.

<> Some private vehicles like cars and two wheelers were observed to be violating
traffic rules while using the bus lanes during the peak hours.

<> Bus occupancy levels were high, especially during the peak period.

X3 Though the cycle tracks possessed capacity to cater for a large number of

bicycles, it was noted that some of the cyclists were resorting to the use of

motorized traffic lane endangering their own safety.
» More importantly, many motorized two wheeler riders are encroaching on to the
Non Motorized Traffic (NMT) lane to jump the queues building on the MV lane
during the peak hours and thereby causing serious safety hazards for the cyclists.
Based on the reconnaissance visits, it was also observed that the NMT lane has
been totally encroached near Madangir. Further, construction materials were
also dumped on these NMT lanes, which need to be removed. Of course this
aspect is more of an enforcement issue rather than operational problems on the

>
”»

corridor.
Some of the typical observations made by the study team on the corridor are

presented pictorially in Photos 1.6.1 to 1.6.29.
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R

Photo 1.6.1: Absence of NMT Traffic prompting private vehicles to shift from the

MYV lane during the peak hours

Photo 1.6.2: Dilapidated barrier at Bus Stops endangering Passenger Safety

ﬁ % CSIR-Central Road Research Institute, New Delhi-25
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Photo 1.6.3: Jay Walkers: A Common Phenomenon on the corridor due to absence
of Designated Diagonal Pedestrian Crossing and Pedestrian Phase

Photo 1.6.4: Bus Commuter in haste violating traffic rule for catching Bus
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Photo 1.6.5: Non Motorized Traffic Lane being used by IPT modes for Parking

Photo 1.6.6: Foot Path being used by Private Vehicles for Parking

& E,s,','! CSIR-Central Road Research Institute, New Delhi-25
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Photo 1.6.8: Pedestrians tending to take the shortest path for making diagonal .
crossing at the intersection area instead of Zebra Crossing
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Photo 1.6.9: Most of the pedestrians are not crossing at Zebra Crossing

Photo 1.6.10: Most of the pedestrians are not crossing at Zebra Crossing

& .‘i‘R CSIR-Central Road Research Institute. New Delhi-25
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Photo 1.6.12: Street vendors/Hawkers and Cyclists tend to use Motor Vehicle

Lane for achieving quick crossing maneuver at the Intersection area
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Photo 1.6.13: Rampant Parking on NMT lanes

Photo 1.6.14: Rampant Parking on NMT lanes forcing the NMT users to share the

road space on the Motor Vehicle Lanes

ﬁ -C_S'!E CSIR-Central Road Research Institute, New Delhi-25
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Photo 1.6.15: Rampant Parking on NMT lanes forcing the NMT users and
Pedestrians to use Motor Vehicle Lanes

Photo 1.6.16: Rampant Parking on NMT lanes forcing the Pedestrians to walk on

Motor Vehicle Lanes
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Photo 1.6.17: Rampant Parking on NMT lanes forcing the NMT users to use Motor
Vehicle Lanes

Pht .: Rampant Parking on NMT lanes forcing te NMT users to use Motor

Vehicle Lanes
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Photo 1.6.19: Private Vehicle tend to use the empty BRT lanes violating Traffic
Rules due to Saturation Flow during Peak Hours

Photo 1.6.20: Private Vehicle tend to use the empty BRT lanes violating Traffic
Rules due to Saturation Flow during Peak Hours

#% CSIR ~ciR_central Road Research Institute. New Delhi-25
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Photo 1.6.22: Breaking of Continuous barrier by the Residents along the highly
Populated Madangir on the BRT to facilitate their violations
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Photo 1.6.23: Breaking of Continuous barrier by the Residents along the highly D
Populated Madangir on the BRT to facilitate their violations

Photo 1.6.24: Breaking of Continuous barrier by the esidents along th highly
Populated Madangir on the BRT to facilitate their violations ~
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Photo 1.6.25: Breaki of Continuous brrier along the highly Populated
Madangir resulting in more violations

Photo 1.6.26: Unused carriageway on BRT lane near Madangir Pedestrian
Crossing

& CSIR cs/R-Central Road Research Institute. New Delhi-25
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Ambedkar Nagar to Mool Chand, Delhi
—

Photo 1.6.27: Traffic Management measures are required to decongest the
Badarpur- Mehrauli road

O

Photo 1.6.28: Sparingly used Foot Over Bridge near Madafxgir Bus Stop due to the
Unauthorized Opening of Metal Barricading S

O ————— R
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Photo 1.6.29: Under utilization of Road Space on BRT corridor

Having presented the detailed account of the International and National BRTS
experiences, the succeeding section discusses the study objectives and scope followed

by the structure of the report.
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2 OBJECTIVES OF THE STUDY AND REPORT STRUCTURE

2.1 Objectives and Scope of the Study

2.1.1. Objectives of the Study

The objective of the study is as follows:

i)

iii)

To understand the traffic flow characteristics on the study corridor and thus
assess the performance parameters for evaluating the BRT corridor by
considering ‘with’ and ‘without’ scenarios.

To propose traffic engineering mitigation measures and thus improve the
traffic circulation plan at junctions and on the corridor by taking into account
the safety of the road users including the pedestrians.

To present a clear direction for improving the traffic movement on the study
stretch in terms of evaluating the impact of the New Link connecting Saket

and Outer Ring Road

2.1.2. Scope of the Study

The scope of the study is as follows:
The study scope highlighting types of traffic studies accomplished on the study
corridor are described in the succeeding sections.

)

Classified Turning Volume Surveys on six major intersections falling on the
corridor spanning for 16 hours spread over three days consisting of two
consecutive working days and one weekend day (either Saturday or Sunday)
was conducted. The intersections to be covered comprise the following:
Ambedkar Nagar Intersection (located at Km 0/000)

Pushpa Bhavan Intersection (located at Km 1/400)

Sheik Sarai Intersection (located at Km 2/000)

Chirag Delhi Intersection (located at Km 2/980)

Siri Fort Intersection (located at Km 4/420)

Greater Kailash (GK) - I Crossing Intersection (located at Km 5/220)
Queue Length and Saturation Flow Studies at all the Junctions: This
survey was conducted on the above six major intersections falling on the
corridor.

Pedestrian Volume Counts: Pedestrian volume counts covering both along
and across movement at the designated bus stops, covering six intersections
and sidewalks falling on the corridor was conducted.

Occupancy surveys for all the modes: This survey was accomplished by
enumerating the number of persons travelling in each of the vehicle types
covering cars, two wheelers, taxis, auto rickshaws and cyclists.

me a0 o
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v)

vi)

vii)

viii)

xi)

xii)

On-street parking survey: Based on the reconnaissance visit this survey
was conducted near Madangir area spanning for 12 hours on any working
day starting from 08:00 AM.
Speed and Delay studies: This was accomplished by Probe Vehicle method
on each of the motorized and non-motorized vehicle types covering Buses,
Cars, Two Wheelers, Auto Rickshaws, Cycles and Cycle Rickshaws.
Fuel Consumption Studies: This study was selected by deploying one Petrol
and Diesel car as a Probe Vehicle covering time periods of the day on a typical
weekend during ‘normal BRT operations’ as well as ‘experimental trial run’
operations conducted by CSIR-CRRL
Spot speed studies at mid- blocks: The speed profile of the different vehicle
types travelling on the corridor were determined by employing Laser Guns
for speed data collection.
Opinion Surveys: A crisp interview was carried out to understand the
satisfaction level of all types of commuters travelling on the study stretch
which would encompass a minimum of 5 per cent stratified random sample
covering bus commuters, car travellers, two wheeler riders, auto rickshaw
users, cyclists and pedestrians. Here it is to be noted that though it has been
envisaged in the TOR communicated by the Transport Department, GNCTD
(vide Letter No. F3(49)/TpT/Proj/2012/05 dated 21.03.2012) to cover a
minimum of 10 per cent respondents under each of the vehicle categories, it
is clarified that it would not be possible to cover such a huge sample size
within the envisaged time duration especially in the case of bus commuters,
car and two wheelers users. Hence, efforts will be made to cover the above
proposed minimum 5 per cent sample size in each vehicle category.
Pedestrian facility including Sidewalks: This survey was conducted at all
bus stops, foot paths, and intersections to identify the available facilities and
thus ascertain the adequacy level for pedestrian movement and safety of
pedestrians.
Speed and Delay Studies on similar six lane divided carriageways: As
envisaged earlier, this survey was conducted by deploying Probe Vehicle
method on each of the motorized and non motorized vehicle types covering
cars, two wheelers, auto rickshaws and buses. However, it is to be noted that
the identification of such a corridor carrying similar traffic volume and
composition is not an easy task. Also no traffic database exists in CRRI
covering the major arterial traffic flows in the city of New Delhi for the last
three years. Since the traffic volume has increased rapidly over the last 3
years, it was felt mandatory to carry out the classified traffic volume counts
at the identified location(s) to ascertain the traffic levels and thereafter speed
and delay studies were carried out on the identified corridor.
Efficacy analysis of allowing other vehicles to ply on the BRT lane on
experimental basis for couple of days: This scenario was attempted on
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experimental basis for couple of days (8 days) to understand the
effectiveness of re-routing of other vehicle(s) on the BRT corridor.

xiii) Simulation of Scenarios ‘without’ and ‘with’ BRT on the study corridor:
Simulation exercise was carried out for the ‘without’ BRT corridor scenario
and compare ‘with’ the existing BRT corridor through sophisticated
microscopic traffic simulation software tool (i.e. VISSIM). Based on this,
comparative evaluation has been made.

2.2 Study Timeline

In the Court Order vide W.P. (C) 380/2012 dated 15.03.2012, it has been
pronounced that the final report to be submitted within six weeks from the date of
award of the study by Transport Department, GNCTD by the appointed firm directly to
the Court. However, it was clarified by the CSIR-CRRI study team that considering the
vast scope of the study requiring rigorous traffic data collection on the study stretch and
subsequent comparative evaluation of scenarios considering ‘without’ and ‘with’ BRT
corridor on the study stretch through practical experimentation as well as microscopic
traffic simulation, coupled with the need to carry out a comparative evaluation of the
journey speeds and average delay occurring on the study stretch with a similar such
corridor in Delhi, it was felt that it is not possible to adhere to the timeline fixed by the
Honourable High Court. Eventually, this clarification was furnished by the CSIR-CRRI
study team at the time of submission of the technical proposal to the Honourable High
Court (through CRRI letter no. 1 (40 TTP.12 dated 30.03.2012 submitted to GNCTD
requesting the latter to file the above clarification to the court) stating that the study
would be accomplished by submitting the report in two parts as given below:

e Interim Report (at the end of six weeks)
e Final Report (time of additional 8 weeks given by Honourable High Court
from interim report submission)

2.2.1. Interim Report

The Interim Report was submitted on 16t May, 2012 to the Honourable High
Court of Delhi (copy of the report was also submitted to Transport Department GNCTD
and DIMTS) at the end of six weeks from the date of start of the study. The interim
report highlighted the following traffic flow characteristics on the study corridor:

. Classified Turning Flows at five major intersections

. Vehicle occupancy levels on the study across different vehicle types
. Queue lengths and Saturation Flows at the above intersections

. Journey Speeds and average Delay during peak and inter-peak hours
. Spot speed profiles at mid blocks

o Satisfaction level of different road users on the above corridor
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° Inventory of the land use along the corridor by highlighting the encroachments
and bottlenecks
. Preliminary results of the efficacy analysis of allowing other vehicles (like cars /

two wheelers / auto rickshaws) to ply on the BRT lane reserved exclusively for
bus operations on experimental trial basis as per the directions of the court.

2.2.2 Final Report

This report submission is being done after the grant of the extension by the court
for an additional 8 weeks from the date of start of the study. In addition to the aspects
listed in the Interim Report, the final report encompasses the following:

. Quantum of Passenger Flows and Passenger Hours on the study corridor

. Pedestrian flows (at intersections, bus stops and sidewalks)

. Pedestrian Facility adequacy assessment

. Parking characteristics

. Detailed efficacy analysis of allowing other vehicles (like cars / two wheelers /

auto rickshaws) to ply on the BRT lane reserved exclusively for bus operations on
experimental trial basis as per the directions of the court.

. Fuel Consumption during normal BRT Operations and Experimental Trial Run
through Probe vehicle experimentation on one Petrol and Diesel vehicle each.

. Comparison of the normal BRT versus Experimental Trial Run across various
performance measure parameters

. Critical comparison of the classified Traffic Flows and Speed characteristics on
Delhi BRTS and Ahmadabad BRT corridors.

° Comparative evaluation of the Traffic Flows, Journey Speeds and Average Delay

on the Delhi BRT Corridor versus the typical Non-BRTS corridors adjoining to
the test section

. Simulation of scenarios ‘without’ and ‘with’ BRT on the study corridor

J Impact of New Link connecting Sheikh Sarai with Outer Ring Road through
Microscopic simulation

2.3 G‘rganization of the Final Report

The organisation of the report is as follows: Chapter 1 presented a detailed
account of the BRT experiences worldwide and including selected BRTS initiatives on
Indian cities followed by need for this study based on the directions of the Court Order.
Chapter 2 presents the objectives and scope of the study and details of interim and final
report. Chapter 3 elaborates on the study methodology conceived for evaluation and the
description of traffic surveys conducted. Chapter 4 presents the traffic data analysis
including user perception survey results and this is followed by the analysis of the
inferences drawn from exhaustive traffic studies carried out on the road stretch.
Chapter 5 presents the details of experimental trial run implemented on the BRT
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corridor. The comparison of various evaluation parameters to evaluate normal BRT and
experimental trial run options is discussed in Chapter 6 in detail. The development of
microscopic simulation model to evaluate various options on BRT corridor has been
presented in Chapter 7. Chapter 8 presents the summary of findings and
recommendations to improve vehicular movements on the BRT corridor.
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3 STUDY METHODOLOGY AND TRAFFIC SURVEYS

3.1 Methodology Adopted

To achieve the stated objectives presented in the previous chapter, the study
methodology has been devised and presented in the form of flow chart as shown in
Figuwe 3.1.1.

Field Studies (BRT)

(hssified Traffic Volume

Ca.unts at Intersections and Reconnaissance Survey
nid blocks

Occupancy Survey
Speed and Delay Study
Spot Speed Study
Parking Accumulation and
Duration Survey
Pedestrian Survey
e Queue Length and SRR RS
Saturation Flow Survey -~ Data Analysisand .
e fuel Consumption Study ~ . Interpretation
o User Opinion Survey i B R
« Efficacy analysis of
experimental trial run

Data Collection

e Céhéebtualizé- q: Discussions with related officials
oy N stakeholders like DPT, GNCTD,
UTTIPEC, RITES, DIMTS etc

Field Studies (Experiment) rlmentav‘l Trial Run
e Speed and Delay Study
e Queue Length and Saturation
Flow Survey
¢ Fuel Consumption Study
e User Opinion Survey - ‘with” and
‘without’

Simulation of

oo e : St } b conditions of BRT
1) Comparison of the.normal BRT versus = .. 1" Corridor
' '.ExperimentralT'rial_Run across various S A Simulation of
performance measure parameters: impact of New
ii) Assessment of the performance p - Link connecting
the study-corridor by considering ‘with” and Saket with Outer
_“without"BRT. scenarios.. Ring Road

Figure 3.1.1: Devised Methodology for the Present Study

As can be seen from the methodology presented in Figure 3.1.1, the study was
initiated by undertaking the reconnaissance visit aimed at understanding the existing
road network and related traffic problems and based on the same, the study
methodology has been devised. The traffic data collected covering wide spectrum of
traffic studies has been judiciously deployed to ‘estimate the vehicular volume,
passenger flows, passenger delays, pedestrian flows, average journey speed profile,
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delay estimation across different vehicle types, estimation of fuel consumption (by
running the probe vehicle) of passenger cars and assessment of the parking demand.
Having arrived at the quantum of traffic and passenger flows occurring at different
intersections during morning peak, evening peak and inter peak period hours based on
the above field studies, one of the most important tasks in this project (as mandated by
the Court), is the need for conceiving a scientific methodology for the conduct of the
experimental trial run which can handle the traffic on the corridor with reasonable
degree of traffic throughput. In this regard, discussions were held with various
concerned officials and stakeholders so as to make the ground arrangements for the
implementation of the trial run on the ground conforming to the plan conceived by the
CSIR-CRRI study team. During the course of the experimental trial run, necessary traffic
data were collected and based on the same, performance evaluation of the corridor
during the experimental trial was carried out and presented in this report. Further, a
simulation exercise of the study corridor under ‘with’ and ‘without’ conditions of BRT
scenarios was conducted (as per the Terms of Reference given by Transport Department,
GNCTD). The results of the simulation experiments were appropriately considered
towards the assessment of the performance of the corridor by considering under ‘with’
and ‘without’ scenarios. Moreover, discussions were held with various stakeholders like
DPT, GNCTD, DIMTS, Unified Traffic and Transportation Infrastructure (Planning &
Engineering) Centre (termed as UTTIPEC in this report) and RITES.

Basically these interactions were of immense use in understanding the traffic
engineering and transportation planning mitigation measures/ improvement proposals
which are being actively considered for improving the traffic circulation plan on the
corridor including the safety of the road users like pedestrians. From these discussions,
it emerged that it is prudent to consider the impact of new link alternative adjoining the
BRT corridor in the form of New Link connecting Sheikh Sarai with OQuter Ring Road
being considered by UTTIPEC has been simulated and the results are compared with the
Business As Usual (BAU). Here it is to be noted that BAU is obviously taken as the
continued operation of BRT in its present form.

3.2 Data Collection

The traffic studies listed below were conducted in the present study:

. Classified Traffic Volume Counts of turning movements at the identified
intersections of BRT corridor

. Classified Traffic Volume Counts on mid blocks similar to the sections of BRT
corridor

. Occupancy Survey

. Speed and Delay Study

. Spot Speed Study

. Parking Accumulation and Duration Survey
. Pedestrian Survey
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® Queue Length and Saturation Flow Survey

. Fuel Consumption Study

. User Opinion Survey

o Efficacy analysis of allowing other vehicles to ply on the BRT lane on
experimental basis

3.2.1 Classified Traffic Volume Counts at Intersections

Classified traffic volume count survey was conducted at five intersections in the
month of April 2012. The list of mid blocks selected for the conduct of the Classified
Turning Volume Count Survey is presented in Table 3.2.1.

Table 3.2.1: Selected Intersections for Traffic Volume Count Surveys

Intersection . Time
Name of the Intersections Date of Survey

Code Duration
1 1-01 Ambedkar Nagar Intersection 8.4.2012-10.4.2012 16-Hr
2 1-02 Pushpa Bhawan Intersection 8.4.2012 - 10.4.2012 16-Hr
3 I-03 Sheik Sarai Intersection 8.4.2012 - 10.4.2012 16-Hr
4 1-04 Chirag Delhi Intersection* 12.4.2012 - 14.4.2012 24-Hr
5 I-05 Siri Fort Intersection 12.4.2012 - 14.4.2012 16-Hr
6 1-06 GK -I Crossing Intersection 12.4.2012 - 14.4.2012 16-Hr

* 24-hour survey

These studies were conducted spanning for 16 hours (starting from 6:00 AM to
10:00 PM) using the Proforma given in Annexure - I. The survey at the above identified
intersections was conducted spread over three days covering one weekend and two
week days. In addition, the traffic volume count survey was conducted at Chirag Delhi
intersection for 24 hours (ie. starting from 8:00 AM to 8:00 AM) on one of the weekdays
so as to understand the pattern of traffic movement on this major arterial during the
night hours as well. Further, the Passenger Car Unit (PCU) factor applied in this study to
estimate vehicular volume in PCU is given in Table3.2.2.

Table 3.2.2: PCU Factors deployed for Traffic Studies (IRC: 106, 1990

.N Vehicle Type PCU Factor
1 Car, Jeep and Van 1.0
2 Two wheelers (Scooter, Motor Cycles and Mopeds) - 0.5
3 Three wheelers (Auto rickshaw and Vikram) 0.5
4 Bus, Two Axle Truck (HCV)and Multi axle Trucks (MCV) 3.0
5 Light Commercial Vehicle (LCV) 1.5
6 Tractors and Tractor Trailers 4.5
7 Cycle 0.5
8 Cycle Rickshaws 1.5
9 Other Slow Moving Vehicles 1.5
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3.2.2 Classified Traffic Volume Counts at Mid Blocks of Non-BRT Corridors

Classified traffic volume count survey was conducted at three mid block sections
in the month of April 2012 and these test sections were selected with the basic criteria
that the chosen road section shall be in close proximity to the BRT corridor coupled
with chosen test section catering to similar traffic characteristics (both in terms of
volume and composition) as that of the BRT corridor to the extent possible. The list of
mid blocks selected for the conduct of the Classified Traffic Volume Count Survey in the
vicinity of BRT corridor is given in Table 3.2.3. These studies were conducted for 16
hours (starting from 6:00 AM to 10:00 PM) using the Proforma given in Annexure - L.

~ Table 3.2.3: Selected Mid Blocks for Traffic Volume Count Surveys

Mid Block Name of the Mid Block Section Date of Tlm-e

Code Survey Duration
1 MB-01 Aurobindo Marg (near Yusuf Sarai) 17.4.2012 16-Hr
2 MB-02 Mathura Road (near Sundar Nagar) 16.4.2012 16-Hr
3 MB-03 Khel Gaon Marg (Panch Sheel Park Marg) 16.4.2012 16-Hr

3.2.3 Occupancy Studies

In the present study, the Occupancy Survey was conducted at the first five
intersections presented in Table 3.2.1 using the Proforma given in Annexure -II. This
survey was accomplished by enumerating the number of persons travelling in each of
the vehicle types covering a sample of cars, two wheelers, taxis, auto rickshaws and
cyclists which included the driver / rider of the vehicle as well. Similarly, in the case of
public transport, the passenger loads were determined based on the data collected
across the cross section of sample of buses by categorizing the passengers loads as
Overloaded (60 persons and above), Full (around 45 persons without standing), Half full
(around 25 persons) and Empty (2 persons) as it is not possible to count the exact
number of passengers on a moving bus. Based on the output of the survey, the
passenger volumes at all these locations were estimated by multiplying with the
enumerated traffic volume.

3.2.4 Speed and Delay Studies

Speed and Delay surveys were conducted using the Proforma given in Annexure -
III. Probe Vehicle method by fitting Global Positioning System (GPS) was deployed to
conduct this survey during different time periods of the day so as to account for the
peak and inter-peak hour traffic separately. This survey was conducted on each of the
motorized vehicle types covering cars, two wheelers, auto rickshaws and buses whereas
in the case of non-motorized traffic too, cycle and cycle rickshaws were studied. Figure
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3.21 depicts the instrumentation setup deployed across different vehicle types
incliding NMT (ie. cycle and cycle rickshaws) for the measurement of speed and time
datalogging.

V-Box Setup Fitted in Bus " V-Box Setup Fitted in Car

i

\

SO

¥

V-Box Setup Fitted on Survey using V-Box Setup V-Box Setup Fitted on
Two Wheeler before the in progress on Cycle Rickshaw
Start of Survey Two Wheeler

Figure 3.2.1: GPS Instrumentation Set-up Employed during Speed and Delay
Surveys
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Basically, the V-Box instrument records the GPS distance coordinates coupled with
speed of the vehicle and time readings at every 0.1 seconds. This means that for 10
minutes of travel time, it records 6000 readings. Sometimes if the test vehicle passes
under the flyover or very dense row of trees, there may be chances of distraction of
signal and the speed measured at that instance of 0.1 seconds could be erroneous (As
reported in the V-Box manual, this is primarily caused due to velocity noise caused by
poorly positioned antennas or by multipath reflections from nearby trees and buildings
and thus can affect the measured time of an acceleration run or a deceleration run from
a speed to zero). Basically the speed values so obtained at any particular instance of 0.1
seconds time observed from the GPS only illustrates the maximum speed of the test
vehicle at a given instant. This is the maximum accelerated speed which does not last
long continuously beyond 0.1 to 1 second even during the entire test run. Moreover, this
value will not have any impact on the ultimate analysis as these instantaneous speed
values are not at employed towards the determination of speed characteristics.
Basically, these were used only to report the maximum speed that is achieved by the
test vehicle during the experiment. Therefore, in the event of occurrence of any
distorted values observed during the test run, the same were removed from the dataset
and the subsequent maximum speed value obtained from the GPS data is presented in
this final report. To summarize, the journey speeds used in the analysis are based on the
distance coordinates tracked by GPS and their corresponding timer value in the V-BOX
which is recorded continuously during the survey.

Using the above data, the journey speeds were calculated for different sections of
the corridor by considering the start and end distance coordinates and their
corresponding V-Box timer values.

3.2.5 Spot Speed Study

In order to assess road safety situation on BRT corridor, it is necessary to
understand the operating speeds of the different vehicles. Consequently, the speed
profile of the different vehicle types travelling on the corridor were determined by
employing Laser Guns for speed data collection so as to understand the percentage of
vehicles travelling beyond the posted speed limits on the corridor (Proforma given in
Annexure - V). The spot speed survey was conducted at Krishi Vihar and Mid Block
Section near Sheik Sarai covering both directions of the travel.

3.2.6 Parking Studies

Based on the reconnaissance visit this survey has been conducted near Madangir
area spanning for 12 hours on any working day starting from 08:00 AM (Proforma given
in Annexure - V). These studies include parking accumulation and duration surveys at
the selected locations.
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3.27 Pedestrian Studies

The pedestrian volume counts covering both along and across movement at the
six intersections and two foot over bridges and one at-grade pedestrian crossing falling
on the corridor. This survey was carried out covering the morning and evening peak
period of traffic flows spanning for about 4 hours each using Proforma given in
Annexure - V1. Based on the output of the survey, quantum of pedestrian volumes was
assessed.

3.28 Queue Length and Saturation Flow Survey

As in the case of other types of traffic surveys, the queue length survey was also
conducted at the five intersections falling on the corridor. The queue build-up on the
different approach roads of the intersections was accomplished by ear marking every
50 m / 100 m section in the intersection area coupled with posting of enumerators at
strategic locations on each of the arms of the intersections (approach-wise} for the
measurement of queue length (Proforma given in Annexure - VII). Further, the
saturation flow survey was carried out in tandem with the above queue length survey
so as to understand the quantum of dispersal rate occurring from each of the approach
arms of the intersections during the various stages / phasing of each signal cycle.
(Proforma presented in Annexure - VIII).

3.2.9 Fuel Consumption Studies

As part of the evaluation of the BRT corridor performance from Ambedkar Nagar
to Mool Chand, fuel consumption studies were independently carried out. In this study,
sophisticated fuel consumption equipments fitted with V-BOX available with CRRI were
utilised. These equipments were fitted on the petrol and diesel driven cars before the
start of the fuel consumption experiments. The instrumentation setup consisted of a fuel
flow detector, fuel flow meter and Global Positioning System (GPS) based data
‘acquisition system. The instrumentation system differs slightly across petrol (MPFI),
and diesel driven vehicles. Further, this instrumentation system is capable of measuring
the fuel consumption data with the least count of tenth of milliliter/second (0.1ml/sec.)
coupled with the automatic generation of the distance traversed as an output because of
the GPS integration. Since the GPS equipment is part of the instrumentation system, the
distance measurement yields from the system are very accurate which has enabled in
arriving at the journey speed, idling time estimates. By deploying the above
instrumentation system, the fuel cdnsumption was measured under the typical Indian
urban traffic conditions (ie. cruising conditions followed by stop and go conditions) as
well as during idling conditions (due to signals, traffic congestion, etc) separately.

ﬁ CSIR CSIR-Central Road Research Institute. New Delhi-25 Pane 41
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3.2.10 User Opinion Survey

User Opinion Survey was carried out by interviewing different users on the BRT
corridor to understand the satisfaction level of all types of commuters travelling on the
study stretch which would encompass a minimum of 5 per cent stratified random
sample covering bus commuters, car travellers, two wheeler riders, auto rickshaw
users, cyclists and pedestrians. Here it is to be noted that though it has been envisaged
in the TOR communicated by the Transport Department, GNCTD (vide Letter No. F3
(49)/TpT/Proj/2012/05 dated 21.03.2012) to cover a minimum of 10 per cent
respondents under each of the vehicle categories, it is clarified that it would not be
possible to cover such a huge sample size within the envisaged time duration. Hence,
efforts were made to cover the above proposed minimum 5 per cent sample size in each
vehicle category. The Proforma designed for collection of the user perception on the
corridor covering types of road users is presented in Annexure - IX.

More than 9,842 respondents were interviewed starting from 16t to 27t April,
2012 covering different types of road users during the normal period of BRT operations.
As can be noted from Annexure V], the questions fielded to the different types of road
users has been kept to a minimum and simple aimed at soliciting crisp answers from the
respondents. Similarly about 14,105 road users were interviewed to understand the
perception of the road users on the experimental trial run operations conducted by the
CSIR-CRRI study team. Since this survey is focussed on understanding the user
perception on the trial run, only two questions were posed to the respondents. The road
users were asked to voice their opinion and time saving (if any) on the interim traffic
arrangement which was in vogue from 12t May to 19t May 2012 managed by CSIR-
CRRI study team.

3.2.11 Efficacy Analysis for Experimental Trial Run

Apart from the above traffic surveys, the efficacy analysis of allowing other
vehicles to ply on the BRT lane on experimental basis for eight days was accomplished
as per the Court order as well as the TOR. For this purpose, the trial run was
conceptualised and implemented on the study corridor from 12.5.2012 to 19.5.2012.
Here it may be noted here that though the CSIR-CRRI study team was slated to complete
the experimental trial run on 17t May 2012 itself as per the initial arrangement, the
management of the road corridor was continued up to 19t May, 2012, (10:00 p.m.) until
the official formalities were completed towards the handover of the road corridor to
DIMTS for subsequent road traffic management as per the communication received
from Transport Department, GNCTD. Eventually, the traffic performance measure data
was also collected by the CSIR-CRRI study team till 19t May, 2012.

Having clearly outlined the methodologies for the conduct of the various types of
traffic surveys including user perception survey and fuel consumption experiments, the
succeeding chapter discusses on the results arrived from the exhaustive analysis carried
out under the normal BRT operations on the study corridor.
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4 DATA ANALYSIS

4.1 Traffic Volume Study at Intersections

As detailed in Section 3.2.1, the traffic volume count survey was conducted at the
six intersections spanning for 16 hours. At Chirag Delhi Intersection, flyover traffic was
sepirately collected and considered as a Mid Block location. The collected traffic volume
data (15-minute interval) was analysed hourly and thereafter peak hour flows are
estimated in terms of vehicles/hour and converted to Passenger Car Units / hour
(PCU/hr). The traffic flow diagram was plotted for all the intersections to understand
the turning flows. The hourly variation of traffic volume and traffic composition at the
Six intersections observed over three days continuously (two weekdays and one day
weekend). The typical data collected analysed for Chirag Delhi Intersection is given in
Table 4.1.1 and Figure 4.1.1. In that Figure 4.1.1, hourly variation of classified volume
count, traffic composition and peak hour flow diagram at Chirag Delhi Intersection on
normal working day is shown.

From the Table 4.1.1 and Figure 4.1.1, it can be seen that the 16 hour volume is
around 1.98 Lakh vehicles and 1.54 Lakh PCUs at this junction. This volume is excluding
flyover traffic. For other five intersections, the analysed data is given in Annexure X
which shows classified volume count, traffic composition and peak hour flow diagram at
each intersection observed in three days. The classified traffic volume summary of all
the six intersections on all the days approaches is given in Table 4.1.2. The summary of
total traffic flows, peak hour flows and peak hour for all the intersections has been given
in Table 4.1.3. The daily variation of these traffic volumes at these intersections is
pictorially shown in Figure 4.1.2. From the intersection traffic data analysis, the
following inferences were drawn:

° It was observed that 16-hour traffic volume is varying from about 55,000 to
1,54,000 PCUs. The maximum traffic volume was observed at Chirag Delhi
Intersection and minimum can be found at Siri Fort Intersection. The peak hour
flow is varying from 12,272 PCU/hr at Chirag Delhi Intersection to 4,920
PCUs/hr at Siri Fort.

. On a working day, maximum peak hour flow is observed during the evening
hours at Ambedkar Nagar, Pushpa Bhawan and Chirag Delhi whereas in the case
of remaining intersections peak hour is observed during the morning peak hour.

] Fast Moving Vehicle (FMV) constitutes 78 percent of total traffic and Slow
Moving Vehicle (SMV) accounts 22 percent at Ambedkar Nagar and Pushpa
Bhawan whereas at the other remaining intersections, share of FMV is as high as
94 per cent.
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Table 4.1.1: Classified Traffic Volume at Chirag Delhi Intersection

Road/ Intersection Name: Chirag Dethi Jn Intersection Code: 1-04
Date: 12.4.2012 Time Period: From 06:00 To 22:00
all Cars B o R d
o
Da 400 Autos (A) B B e d 0 o
B B o ° P
6:00 7:00 1539 706 290 457 374 114 2070 116 52 8 811 114 5726 925 6651 6092
7:00 8:00 2545 1464 423 754 546 123 3628 147 80 10 1382 136 9721 1518 11239 9916
8:00 9:00 2775 1421 329 1200 316 64 4297 96 38 2 2150 73 10538 2223 12761 9806
9:00 10:00 2692 1578 364 1277 326 41 5169 65 32 4 2538 47 11548 2585 14133 10472
10:00 11:00 3209 1788 451 1457 193 46 4873 110 29 0 1258 41 12156 1299 13455 10224
11:00 12:00 3224 1945 342 1215 236 25 5311 102 35 6 630 71 12441 701 13142 10261
12:00 13:00 2709 1807 340 1217 213 46 4774 117 54 8 414 88 11285 502 11788 9316
13:00 14:00 2602 1479 372 1124 257 48 4652 84 37 6 304 47 10661 351 11012 8693
14:00 15:00 2395 1522 375 1306 304 81 4640 80 44 7 387 47 10754 434 11188 8869
15:00 16:00 2590 1754 314 1419 297 49 4830 94 61 7 330 61 11415 391 11805 9388
16:00 17:00 2471 1518 317 1384 246 47 4406 91 54 9 442 49 10543 491 11033 8666
17:00 18:00 2823 1863 359 1397 208 53 4996 44 24 4 859 57 11771 916 12687 9644
18:00 19:00 2819 1730 371 1546 278 68 6181 38 23 2 1325 46 13056 1371 14427 10610
19:00 20:00 3179 2203 428 1681 212 42 7380 61 26 2 1211 39 15214 1250 16465 11902
20:00 21:00 3134 2248 378 1421 216 35 6018 63 22 1 1208 70 13536 1278 14814 11089
21:00 22:00 2586 1852 308 1133 174 12 4552 52 23 1 896 61 10693 957 11650 8851
Peak Hour 16465 11902
Peak Time 19:00 20:00
18000 —BSMY. = lal Vehlcles Moolchand Side
05 Commercial 3516
F 16000 "?v‘w‘:\shlheelers e Vehicles
314000 1 Buses % smv
%12000 ]
groow 3
5o - 2
S 6000 g & ]
3 £
) z
= 2000
Wheelers
0 39%
8§8888888888888¢8 g Toto} pepk 11902
R&agdNMdEHRER & 8 A 3896 Hour Flow PUCs/Hr
Time of the Day Ambedkar Nagar Side
Hourly Traffic Volume Trafflc Composition Peak Hour Flow Diagram

Figure 4.1.1: Hourly Traffic Variation, Traffic Composition and Peak Hour Flow Diagram at Chirag Delhi Intersection

@ CSIR c5/r-Central Road Research Institute, New Delhi-25

o

% 54
OO C

-
N

r ™
A

N
v

©

N
e

FE
S

v/‘
N
~

7N
-

000 000 0

Page 44

000

s



Gy abed

GZ-14I8Q MBN ‘SINIISU] YoIeasay Peoy [elUusn-5ISD ”_J% @

399\ JO SARD JUAIIJIP Ul IOPLLIO) LH{ UO SUOIIIISINU] JU.IDJJIP Je SWIN[OA dIJeL L payisse[) Jo

(nod)
oL
puery

(o11404)
oy,
_=_:._U

ANS

[e10L

$8£86  GLILLL OEL9  EVVOLL 86 8829 L1 85z 618 LL16E 88 Tyt 6E601  SOEZ  6IVIZ . I¥BOE GEM

75052 BLITE . SEVL  £vier €21 AL 8L 0LT 8766 bl Z8t 1SSE  BZOT  E8V9  Z96L BHES (210Z40°0T)
85157 TOSTE  ZLSZ . viesr 801 &%z 0 811 SbE 6B0ET  OLL Y851 elve  BLL ST0E  pvES | deBeN {Espequly  ledes Hieus
G8eLh  00SVS  wZiz . OLL1S | L9Z A 7 €08 05191 048 OLLT 606 658 Tell . GESol PUEOOI

975101 PBOSLL 8628  OBELIL 169 T09L B Z0T 728 I30vh 586 6SSE Z8Bbl 6682 LOOLZ 09067 {e10L

Y86L2 £82S¢€ S061 8LEECE 0€T SLLY €1 6E 161 TLL0T 1524 8¢ Yeby Z011 10€L Z006 j9)es ANHON..vc.mOu
GoTiz  WILLE GGt GZGEE  SOT 0805 7 bz 353 8781 762 TERTTTRRSS BLITBLEZ  LO6h | dEBeNdEipsquly 1eles yieUs
bb70v  LBZES . BOZE . 6LODS  Z9% oviz € P 753 8hbST 219 861 658b 619 TEELT . TSIS1 PUELS[0ON

88518 08966 LL68 £0L06 00ve LLSS 9Z YA ZA 6LST 9¥SZ¢E LLZ V1 SZ9¢1 090¢ SE€9€ET [11:¥4 44 [eiol,

pT972  98ZL7 | 6E6 IVEST  00F 6£9 1 i1 obF 6Ll OF 07 86t G68 7065 %108 5 (2102°%0'80)
SEIYZ 98962 S6¥b1 16182 8LE LITT S 0zZ 1S4 ZLZEL L61 81l6 Z210¢ SIT1 6SSE Z¥1s Je3eN Jexpaquiy  [eAES HIdYS
6tabe . 80Lcy | EvSo | GOLOf  zzlz | 128E L g g8t A Vit 8799 080T Wity | vzl PUEYS[00N

$2ZP0T  O0OLPST 1989¢ ~ 006LIT 8V0T  £188% O 68 99¢ 75025 968 §o78  6V00E 868 1888 20¥iZ [e10]

§7iST 12987 ovib . ievel | Zil $L6E 0 0 iz 816 6¥l B¢ 0095 Z81 YvEe . €L9z BHES (210240°01)
bS067  006¢h  L8SIL  E1elt 7.7 SIEIT 6 71 08 SELzT 003 TSTT €606 812 S50z 098G dedeN Ieypaquily  uemeug
8161 6lcze 0288 GBEEZ . 9@l ¥o8 0 £ Bz OLETT . TiL Z61 9519 9z BZoT  9teh yinduiysieq  edusnd
19066 L09S  B6ZZL  OLLEV . 8% AN e 162 TLL8T 984 7951 66101 . v9z bbhe  E49B PUED[0ON

6TLOZ1 B80T O0PSE  LIPEEL 986z  08ves  £L 7 674 $5200  8£8 189% 22597 G062 0586  B6bBZ [6161

ZIEST GZStz 8297 1688l . SvZ caez £ 9 0z Z290 1Sl €67 86ty LZZi  9BEL 168t BAES (2102%0°60)
0897 TOLeVE 1068 GL6SZ  ZLZ 6798 2 &1 v 82021 161 Sgar  006v  £2 0LV 0Lvh . IEBEN [Bpaquiy  uemeyg
T2ILE  YO¥P9S 9566 8hh9r  bL6 7868 0 4 43 607 ¥EZ SL2 9188 875 $SSE S168 undujysjeq  edysnd
EBeTp T B2006  TZ6e1  LOLZh . Sovi . 9svZl . 89 Py 0£9 71501 297 8721 B0SE LZiT ovve  Z8eil pUB{5I00 ]

G87%8 099071  $900% 06506  Z£Se . 2£99%  OL 6 758 §zgge . 00% 80Tz Bivbz Ll B9EL  B6LSL Tei0L

TPEVT 08607 . 0SGE . OBELL 298 8g6z 0 ¥ %6 Z0S. 89 333 78Sy 861 898 1867 PHES (2102°50'80)
CYher  T876E 2899 66497 6 8859 9 €7 oF L8TIT LL BZ0T TTISES RO e6ve . €lzv  AeHEN ieNpequly  uemeyd
G0LET €281z 9525 B9ZSL 069 9988 ¥ 01 g 68SL b 66 STy w1 BiL 752 ynduyseq  edusnd
06178 OZevy  OLSEL  OSELE 981z . O6ELL 0 75 708 Ivizi 801 8 6L16  Bvi Z2zz 289 PUE(00A

755601 S196S1  L080F  808BIL  6LE azb0b 18 iiv 7891 686ZL 209 6955 97261 506 7956 SLOVL [e10L 7
vZ800 €699 6198 bLOSY 61 06v8 &1 zez A A A ZeoT G8bE  ZEL o8 6909 inESH Swwm”o ou)
[i6T T Ti66S  e6ezz  2L9i€ 1T 8gzzz L1 6L 82z 70607 91z Tizz Tvis . 86l oEvezsis Tndiepeg ;%Em&
08§17 1s6cv 6886 1908t 667 0596 61 301 F12] P67 86 TOOT  666E . BLS L7 vs8z PUESI00N

V2IPTL 098Lb1 LZ61E 286511 716 STOTE 1Lz 87z1  S667  S1819 229 0bE9 68521 ZELZ | ILLOL 65691 TE10L ~
BOT6E . S61vS  BLSOL 1198 €02 SIE0T b 51z ZIEL  0be9Z | EEL floz  iieh 682 689E  ZEEs TiEysN ﬁwmw”wme
57008 69519 SOIST . SBE9Y . OES GeovT  £v iz8 O6el  BSezZ  ELE GSEE €265 BBOZ . W6LZ  OFEL AAEFEG oy
088z G602 9910 1€652 . 6LT 5865 $07 Z61 €67 IT08T o1l 896 957z 0S¢ 8oz 162b PUELI[00I

895501 OGBFEL 05007  0SZBOL SB9E  E96ZZ 861 08 SL¥T  breLO 88 BL09  f8ge  sas 6555 OPOST T€161 -
Bszev OBSIO 6008 | ZLOtS  1IvZ 8685 98 £67 ) GThiE 8E SeEE . S0st 6t 1882 bZbO imeipn Swwm”o 80)
85006 BOSLE  E6z8  Glzer  £bZ 0308 59 00% Ter PIERT . GF Szzz IR0V BYE 12T 8895 Thdiepeg ;%un_qé
Tveve . BOLSE $9ESe 166 70291 106 878t PUELR[00A

KEYIT)

- L) un (ms) (am) (g0)Ans (sp)1ed wondasoN|
meys § oy, oL  JI9193ym anel (g)sna (v)omy (L)ixel o w:,_ peoaddy u.. oa.:E
RIEk JIXV oMLl 1HBIT oMy, guun /aepdg  lews 1y N

D24

BUIWINS 7" "} J[qEL

e Ut

1y18q ‘pueyd |00/ 0} JebeN 1Bpaquly

podey jeul WOl 9oUBLLIONSH JOPILIOD (14g) ISUBLL pidey sng Bulen/eA
OGO RN G RO OO IS e DI, DY VD EEND T I




A\/\ £ / ﬁ«/ - / A\//. e (N N N N N - ; ~ “~ . - .
COLOCOCCOCOCO000000COO000DD DD
9 ebed GZ-1joQ MaN ‘SInyisul Yoieasay peoy [eAUs)-HISD ”_mw ?

¥7S58  0LZ86  VLSL _ 96£96 9y 8Z¥L 6 99€ oLyl Se1oz 281 LZZZ _ SZIIL__¥8%C ZV8ig 1¥304
Liziz | is9t  €i6  y89le iz 19L 0 06 50 oite 09 Sgh  ivby 909 VETOL T68EN 1e3paquly (z1024041)
G6LE  GLGGE 195 Bleee  zvi  6lb  6¥ WG wv00l 09 VITL 658 6vSL £502¢ 35 D
Svbrz  wEiST | OvE  vess 26 Bz 0 SE1 ol 1869 zE [z9 Gze  ezet SGEET PUE[00W
09968 91£601 1882 SEP90L  0ZL 1912 (113 8v1 985 YLLOY  LYL 002 166L $56€ 10208 [e10],
0%99¢€ S819% 90£7 6L8EY (444 7881 81 SZL €1V L0961 S¥9 586 SLOV £8EZ 82951 1egeN JeYpaquy (ZT0Z'40'ET)
66£0E 7959¢€ €Y 6E19€ 812 502 L 01 68 EVEET 6% £¥9 0202 %6 LEOBT 39 -39
12922 69592 281 L1¥9Z 08 L S €l ¥8 YisL €S 9LE 9681 0€9 9ESST pueydoo
2£968 LY8801 0Z6C LZ6S0T SBL SE1Z ST 86 ovs 2800% 80L 5922 0198 £0S¢E 90105 1|10l
S¥8SE SL6SY 122t YSLEY 608 2161 14 L9 16E 1€£907 L19 9601 0E0Y LLTZ TYLbl 1e3eN Jexpaquy (z10z+0'z1)
9L66Z L90SE 9LS T6VvE 6Z¥ Lyl L 1z 68 18711 9¢€ 1€9 YLvZ Y9L 81£61 119 [ b
TI8Ec  S08L  €CL  289iZ It SL Y ot 0 0/Z8 58 ges o0tz 794 L7091 PUELS[O0W
GSebs  vhOBS 0195 vebes  LOLEL €09y 227 89%  O6L  OV¥S  08€  ¥L6L  T680L ¥L6 ShELE fE101
68vS /819 [y OELs 2l S8 6 £ A b 686 i1 0z8E eSS U
§5so7  Bgeec bl Leler It Sit_ 0 A A A R TLEET N T T
€1 %878 . O0L3  p8S5  ZEL . E9si £ 5 0L I Viz | zeel | ige S6LE ) -
LLLTe S6707 90Kt 6169l  ize  bLEZ  ¥iZ__ E8 9% €e81 14l £8¢L 851z 6LE BSEOT PUE300
[8TLS 76500 6500 fE6ts 768 L9LS 1t 067 ZLEL 4808 O00E  ¥esz  Zev0  16i2 8475z {£301
80L.  Bges 109 lgeh 85 g ¢ 91 66 S8 55 Z0vi 98z e (Y
1941 09SEL Sthl Ssiizt S0T [U4AS Z 901 LyL 9ZL 0522 YS1T 96LE 005 SE8T Je3eN Jespaquly ﬁmﬁumwh_ﬂﬁwmms
S9€6 80%01 YEVL 168 LLZ LSTT 1 8¢ €el TLST 18T 62€ .91 10€ BLLY -39 o
£S¥SZ 98LLZ 6LIE L09%2Z (4514 L2LT 9¢ 0ET £6€ Yi6¥ LSS 566 Z95€ ¥¥91 L8EZT pueyd100]
9986L £81€0T 0¥S9 £¥996 Z£8 80LS 97 S61 60b1 0¥ESY 8001 6922 21L6 LSSZ 9Z1VE feloL
LLLTZY 95291 891 88LYL 443 9211 S 9E Z91 8189 YLl £VE 6851 10€ 19€S UEoD [3Yy .
E£ELLE 6EV1Y Y9Z¢E YLIBE 867 9962 ST 98 L8E YEZ6L 6¢CS 1201 LSZE L9%1 6L121 tegeN Iepaquiy ﬁN.m_wnN&Nﬁ_uwNS
6198 Y0011 S22 6LL0T 62 961 0 6 001 L09€ 09 L9 88Y1 S81 €928 1-1D S
LELIZ S8vPeE 78ST Z06Z¢€ €91 61H1 9 9 094 78951 SvZ 6€8 8LEE S09 YZETL pUued{00
TILSEY TIZPLL V0191 LOI8ST €69 TI¥ST €V 89¢ 80S1 0v688 00V S8¥Z 999L1 169% SESOE LYY {EJ0L
§5501 998y @esc  8oezl €L szse 5 [z L8 EE 3 19505z pEse | 9BoE i
VEivS | Z66L0  WGOE  B0GyD  Ocz  boBZ 1L 057 260 . L9SbC  BV1 . Vel OVl SLEL  OBLLL  Opigl  eSENieipequiy ﬁ_mwﬂmwhﬂw
P01y 6i605  S78s 1608y 1¢ . ¥6SS  0Z ARG OfS BiTh  G9EL  BOELL  BZZEL 88| HgaN
89l6z  8ehOb . Besy  0v8sc 691 ezvh 1 g 657 G6Byl  [0Z 999 G8Ss 8ot [iss _ 0L0L PUELI00
855751 B0L66Y LEgse  L6vOLL whOL  LBILZ  ¥6 19§ 871 ZSLLO OLL  860f  ZLYEL  BYOb  ILE6Z  BEOSH €301
BYivi | Sltel  £i8z 20891 1 sz 0 8 0z 18ty 69 Vel | 4961 Shi . SB9C  bE LT o ozvoen)
SEz8g  OLbbL . 02101 . 06ZbS . 96h . ¥2%6 . & ST e e e Vel §B06 971 8106 isool . iesen wwpequiy CLOITE
8VE6E 6¥V1S 8ELE LILLY 812 02S€ 01 88 82 1€9L1 9€1 LOV 6565 [44:1 LS9L 610¥1 3J8|d NIYSN
0€90Y vebbS 0059 Y66.LY 62€ 1419 154 4 i £9¢g61 £81 9¥9 £9%9 YI11 11¥6 YLEOL pueydooiy
Y08€ST 1SZ861 E£6IL1 8S0I8T LIOT 9p191 LL Y€9 09€1 LLLLL  ¥68 L6EY 88661 19LS 8L892 T6ZEY 1eloL
69891 8€812Z 099 8LLLL €18 Ly1Y 9 134 861 £569 922 0LE v861 989 0082 £16E €Lil 021)
L2219 $918. vrv9 0ZLIL 911 87€9 29 EEE 8t9 L8ELE 81¢E £872 L5278 6¥81 9928 91€81 JegeN Jeypaquly h_m:ﬁooQNm\M_Nzw
8vZ6E 0068% %92 6529 Y62 LYEL 6 627 1144 86LL1 S8 £e8 985Y 0ZLZ L808 6911 3de[d NIYaN

Gveby Z065h EZEE 656 pUEI00I

(op1yan) __m,..__a.A . tam) (M)

or  AWS . OA) Py o (a2)ANS  ($2) 1€ : uon29sBu|
__~~.._~M_,_,v ey, : aIxy u_,/_<_a: PILL ,.u_u,wu.\s @sng (omy (. /ey dg  jews yavoddy 3y Jo atueN
(. ninn
(“piIuo)) Y9\ JO SACP JUIIIJIP Ul JIOPLLIO) LY UO SUOIIISIIIU] JUBIIJJIP Je SWINjOA dYJel ], PayIsse[) Jo Alewuins :g'1"f d[qeL

R R R R R R O R R —————— e —
P e ]

1419Q ‘pueyD |0OY 0} JebeN Jexpaquiy
poday reul 1I04) 80UBLLIOLB JOPLIOY (L) Jisuel). pidey sng Bupenjers




N

Evaluting Bus Rapid Transit (BRT) Corridor Performance from
Ambedkar Nagar to Mool Chand, Delhi

Final Report

Table 4.1.4: Summary of Intersection Traffic Flows Observed on different days of

50000

Week and Weekend
Total Total Peak Peak
Name of the Traffic Traffic hour hour
) Peak hour
Intersection Volume volume volume volume
(Vehicles) (PCUs) (Vehicles) (PCUs)
Ambedkar 08-04-2012  Sun 134896 103560 13762 9633 19:00-20:00
Nagar 09-04-2012  Mon 147860 | 114121 13198 9498 20:00-21:00
Intersection  10-04-2012 Tue 159615 109547 13964 9415 19:00-20:00
Puhpa _08-04-2012  Sun 120660 84285 10264 7201 19:00-20:00
Bhawan  09-04-2012 Mon 168834 120718 14354 9639 19:00-20:00
Intersection  10-04-2012  Tue 154760 104223 13439 8955 19:00-20:00
ek Sarat 08-04-2012  Sun 99680 81578 8256 6663 18:00-19:00
I‘:’ltgs:;f;‘; 09-04-2012  Mon 125684 101417 13761 10054 09:00-10:00
10-04-2012  Tue 117179 98378 11393 8896 09:00-10:00
_  12-04-2012  Thu 198251 153799 16465 11902 19:00-20:00
f:t‘;fsgelc)gg;‘ 13-04-2012  Fri 199728 152355 15812 12272 19:00-20:00
14-04-2012  Sat 174211 135709 15488 11884 19:00-20:00
B 12-04-2012  Thu 103183 79861 10114 7575 09:00-10:00
SiFort =3 70472012  Fri 70315 67000 6942 6631 19:00-20:00
Intersection
14-04-2012  Sat 58044 54954 5388 4920 19:00-20:00
12-04-2012  Thu 108847 89626 10293 8383 19:00-20:00
G- 3042012 Fri 109316 89652 10180 8369 19:00-20:00
Intersection -
14-04-2012  Sat 98270 = 85517 8113 7138 19:00-20:00
250000 1
® Weekend
)]
E B Weekday 1
$ 200000
r # Weekday 2
[%,]
g
= ,, 150000
Q=
£9
=5
s 100000
s
3
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I
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Figure 4.1.2: Daily Variation of Traffic Flows at different Intersections
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Evaluating Bus Rapid Transit (BRT) Corridor Performance from Final Report
Ambedkar Nagar to Mool Chand, Delhi

o The share of Bus is about 5 percent at Ambedkar Nagar Intersection whereas at
the remaining intersections, it is ranging about 2 - 5 percent.
. The share of car and two wheeler traffic is varying from about 77 to 82 percent

at the three intersections namely Sheikh Sarai, Chirag Delhi and Siri Fort
whereas in the case of Ambedkar Nagar and Pushpa Bhawan Intersections, the
share of the same is about 60 percent.

. Auto Rickshaws composition is about 10 percent except at Pushpa Bhawan the
share of autos is about 16 percent.

. Goods vehicles including Light Commercial Vehicles (LCV), Two Axle Heavy
Commercial Vehicles (HCV) and Multi Axle Heavy Commercial Vehicles (MCV)
constitute only about 1 to 3 percent as this is a typical urban corridor in the city
wherein the entry of goods traffic is prohibited for effective part of the day.

4.2 Traffic Volume Study at Mid Blocks

As discussed in Section 3.2, the traffic volume count survey was conducted at
three mid blocks for a period of 16-hours on the non-BRT road sections adjoining the
study corridor i.e. ].B. Tito Marg. The collected traffic volume data {15-minute interval)
was also analysed hourly and estimated peak hour flows presented in the form of both
vehicles/hr and PCU /Hr. The typical data collected analysed for Aurobindo Marg is
given in Table 4.2.1 and Figure 4.2.1. In that Figure 4.2.1, hourly variation of classified
volume count and traffic composition on Aurobindo Marg near Yusuf Sarai on normal
working day is shown.

From the Table 4.2.1 and Figure 4.2.1, it can be seen that the 16 hour volume is
around 75,000 vehicles and 62,500 PCUs on this mid block section. For other two mid
block sections, the analysed data is given in Annexure X which shows classified volume
count and traffic composition at each mid block. The classified traffic volume summary
of all three mid block sections showing total traffic flows and peak hour flows is given in
Table 4.2.2.

From the mid block traffic data analysis, the following inferences were drawn:

. Traffic volume is varying from about 45,000 PCUs (on Khel Gaon Marg) to
63,000PCUs (on Aurobindo Marg) for 16-hour duration. The maximum peak
hour flow in PCU /hr of about 6,000 observed on Aurobindo Marg.

. The fast moving vehicles (FMV) are observed to be varying from 90 to 98 percent
of total traffic and slow moving vehicle (SMV) has very insignificant. The car
composition is very high and it is varying from about 40 to 55 percent followed
by two wheelers accounting for about 15 to 40 percent.

. Auto rickshaws composition is also varying from 14 to 18 percent across
different intersections. The commercial vehicles include LCV, HCV and MCV
constitutes about 1 to 2 percent whereas buses account for a maximum
percentage of 2 percent.
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Evaluating Bus Rapid Transit (BRT) Corridor Performance from Final Report
Ambedkar Nagar to Mool Chand, Delhi

Table 4.2.1: Classified Traffic Volume on Aurobindo Marg (Near Yusuf Sarai)

Road/ Intersection Name: Aurabindo Marg Intersection Code: MB-02
Date: 17.4.2012 Time Period: From 06:00 To 22:00

Light Cycle

Small Cars Big Cars** Mini Two  Comme- Two Axle Multi Axle Rickshaw Total Grand
of

Time of the Day (<1400 cc)*  /suv’  Taxis (T) Autos{A) Buses{B) Buses Wheelers rcial Trucks Trucks  Cycles {CYC) sand EMV Total SMV Total
(Cs) (CB) (TW)  Vehicles  (HT) (MT) Other (Vehicle)

(n (CY-5MV)

1

897 542 444 302 107 20 504 54 11 0
1570 987 446 827 125 13 951 17 3 (4]
1897 865 644 1155 138 22 1797 15 3 0
1870 912 283 1141 92 11 1670 16 6 0
1463 845 190 787 74 6 1207 51 5 0
1202 774 257 678 84 3 1274 94 9 0
1516 921 249 905 64 10 1468 44 4 2
1062 791 220 664 71 3 1007 65 7 0
983 744 293 546 49 2 1204 37 3 0
1140 823 283 589 65 5 1126 22 4 0
1532 881 251 636 81 6 1547 31 5 0
8 1446 18 12 1

9 3 0

3 7 0

2 5 0

Peak Hour 6901 5974
Peak Time  19:00 20:00

W Buses @Autos | Vehicles

5000 SNV uc Nehicles | J Commerclal

TrafficVolume (Vehides/Hr)

R R EEEEEEEEEEE]
eggfgeegoRZaaeEaER
R &8 &8 <A fMd i or da S o
SR AS3SaA SR ARA
Time of the Day
Hourty Traffic Volume Traffic Composition

Figure 4.2.1: Hourly Traffic Variation and Traffic Composition on Aurobindo Marg (Near Yusuf Sarai}
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Evaluating Bus Rapid Transit (BRT) Corridor Performance from Final Report

Ambedkar Nagar to Mool Chand, Delhi

Table 4.2.2: Summary of Mid block Section Traffic Flows

Name of 16 Hour 16 Hour Total Peak Peak Hour

the Mid- Total Traffic 1 ¢ Volume Vl(—){l?l 1:111 o Volume
(PCUs)

(Vehicles)

Block Volume
Section (Vehicles) (PCUs)
Khel Gaon

Marg 9:00-
(Near 16-04-2012 53460 45099 4636 3756 1(')_00
Yusuf ’
Sarai)

Aurobindo

Marg 19:00-
(Near 17-04-2012 74450 62409 6901 5974 20’_00
Panchsheel :
Park}

Mathura
18:00-

. Road
(Sundar 16-04-2012 71479 54963 6464 4868 19:00

Nagar)

4.3 Pedestrian Study

As given in previous sections, pedestrian volume count survey was conducted at
9 locations (six intersections on the study corridor, two at foot over bridges and one at-
grade pedestrian crossing falling on the BRT corridor). This survey was carried out on
every approach of each intersection and Foot Over Bridges (FOB). For Ambedkar Nagar
Jn., Pushpa Bhavan Jn. and Chirag Dethi Jn. the pedestrian volume survey was conducted
for three days spanning for 16 hours (06:00 AM to 10:00 PM). For other intersections
this survey was carried out covering the morning and evening peak period of traffic
flows spanning for about 4 hours each (08:00 AM to 12:00 PM & 05:00 PM to 10:00 PM).
For Chirag Delhi Jn. the data was collected only for one day whereas for Siri Fort Jn. and
GK Crossing Jn. the data were collected for two days. For the pedestrian FOBs and
pedestrian crossing, the survey was carried out for one day only. This collected data has
been analysed and results at typical intersection has been presented in Figure 4.3.1.

......
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Evaluating Bus Rapid Transit (BRT) Corridor Performance from Final Report

Ambedkar Nagar to Mool Chand, Delhi
e

L.ocation Name: Ambedkar Chowk Date:09-04-2012 Peak hour volume 801
Drirection: Towards Khanpur Day:Monday Peak hour 10:00-11:00
HOURLY VOLUME COUNT
TIME Alang Across Total 900
06:00-07:00 167 129 296
07:00-08:00 283 231 514
08:00-09:00 244 423 667
09:00-10:00 291 395 686
10:00-11:00 344 457 801
11:00-12:00 362 314 676 :
12:00-13:00 375 217 592 B Across
13:00-14:00 382 266 648 = Along
14:00-15:00 474 259 733
15:00-16:00 473 319 792
16:00-17:00 551 201 752
17:00-18:00 321 139 460 S P S PSP PP LIPS SO S
18:00-19:00 447 135 582 Qa,ézq,o‘ﬁi&'20,éiz@*zeﬂ,‘z&z@‘%ﬁzgﬁzqﬂ(';Q,&':Q@’205\919520 p°
19:00-20:00 47 198 669 RPN S R SRS R SR IR S S
20:00-21:00 629 150 779
21:00-22:00 215 54 269
TOTAL 6029 3337 9916
Figure 4.3.1: Typical Hourly Variation of Pedestrian Volume on Kanpur Approach
of Ambedkar Nagar Jn

From the Figure 4.3.1, it can be observed that pedestrian volume is varying from
450 to 800 per hour and almost the peak is occurring in morning, afternoon and
evening time periods. Similarly, the other approaches are also analysed for all the
locations mentioned above and the analysed data is given in Annexure XI which shows
hourly pedestrian volume count both along and across at each of the location. The
summary of these pedestrian volumes at these locations is presented in Table 4.3.1.

{88 CSIR Csir-Central Road Research Institute, New Delhi-25 Page 51
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Table 4.3.1: Summa

~ Final Report

of Pedestrian Volume at different Locations on different days on BRT Corridor

®

C

Intersection 16-Hour Volume Peak Hour Volume

Nag:)e(elznd Direction of Flow Along Across Total Along Across Total Peak hour

Towards Mool Chand 2707 7274 9981 348 980 1244 17:00-18:00

8/4/2012 Sun Towards Khanpur 8245 5211 13456 1279 517 1796  19:00-20:00

_____ Towards Mehrauli 2932 2541 5473 303 289 544  08:00-09:00

Ambedkar Towards Mool Chand 4015 8252 12267 470 1148 1539 20:00-21:00

Nagar Jn 9/4/2012 Mon Towards Khanpur 6029 3887 9916 629 457 801  10:00-11:00

PED 01 Towards Mehrauli 7833 8817 16650 993 1111 2066 09:00-10:00

Towards Mool Chand 7562 7577 15139 840 890 1679 10:00-11:00

10/4/2012 Tue Towards Khanpur 4352 9699 14051 501 1641 2059 19:00-20:00

Towards Mehrauli 5780 4973 10753 584 602 1186 09:00-10:00

Kh‘;’gg;OB 18/04/2012  Wed 0 2117 2117 0 423 423 19:00-20:00
Pushpa

Bhavan FOB 18/04/2013 Wed 0 4038 4038 0 496 496 18:00-19:00
PED 03

Towards Mool Chand 3377 4764 8141 341 496 820 16:00-17:00

8/4/2012 Sun Towards Dakshinpuri 5047 1533 6580 637 140 777 19:00-20:00

Towards Khanpur 2940 3209 6149 280 301 557 19:00-20:00

Towards Saket 1129 895 2024 110 115 214 18:00-19:00

Push Towards Mool Chand 7518 3551 11069 1225 723 1760 18:00-19:00

Bh;f/ag"}n 9/4/2012  Mon —lowards Dakshinpuri 5889 5611 11500 721 715 1124 10:00-11:00

PED 04 Towards Khanpur 3720 3523 7243 354 326 680  09:00-10:00

Towards Saket 2302 1356 3658 234 140 362 20:00-21:00

Towards Mool Chand 6927 4798 11725 821 592 1267  19:00-20:00

Towards Dakshinpuri 5103 1678 6781 790 240 1030 18:00-19:00

10/4/2012 Tue — o 35 Khanpur 4558 3770 8328 529 375 861  07:00-08:00

Towards Saket 4562 1320 5882 533 134 665 09:00-10:00

gg} CSIR-Central Road Research Institute, New Delhi-25 Page 52
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Evaluating Bus Rapid Transit (BRT) Corridor Performance from

Ambedkar Nagar to Mool Chand, Delhi
-

Final Report

Table 4.3.2: Summary of Pedestrian Volume at different Locations on different days on BRT Corridor (Contd..
ectio 6 0 -

s\

A

0 A

Towards Mool Chand 3935 1444 5379 564 263 703  17:00-18:00
8/4/2012 Sun Towards Khanpur 3497 1234 4731 505 173 602  18:00-19:00
Towards Qutub Minar 4071 3305 7376 427 392 819  19:00-20:00
Sheikh Sarai Jn Towards Mool Chand 3045 3066 6111 373 375 637  19:00-20:00
PED 05 9/4/2012 Mon Towards Khanpur 2309 2137 4446 295 260 555 09:00-10:00
Towards Qutub Minar 4136 3463 7599 730 559 1289  09:00-10:00
Towards Mool Chand 1604 1465 3069 173 187 360  18:00-19:00
10/4/2012  Tues Towards Khanpur 2116 3897 6013 323 400 654  10:00-11:00
Towards Qutub Minar 2220 3700 5920 223 362 585  20:00-21:00
Towards Mool Chand 2681 2333 5014 288 316 571  19:00-20:00
Chirag Delhi jn Towards GK I 4018 2087 6105 446 236 621  09:00-10:00
PED 06 14/04/2012  Thu e Khanpur 2614 2861 5475 303 370 597 20:00-21:00
Towards Airport 2026 1126 3152 210 109 319  09:00-10:00
Towards Mool Chand 590 669 1259 135 260 325 16:00-17:00
. Towards GK | 819 456 1275 197 163 360 18:00-19:00
13/04/2012 Fri =0 s Chirag Delhi 650 609 1250 157 150 222 19:00-20:00
Siri Fort Jn Towards Siri Fort 584 329 913 135 56 176, 10:00-11:00
PED 07* Towards Mool Chand 364 162 927 136 60 183  19:00-20:00
Towards GK 1 653 95 813 125 29 145 19:00-20:00
14/04/2012  Sat oo 4 Chirag Deihi 658 514 1172 125 101 221 19:00-20:00
Towards Siri Fort 642 317 959 136 60 183  19:00-20:00
Kr:f};‘]‘)\(’)’gar 23/04/2012  Mon 0 1593 1593 0 253 253 09:00-10:00
Towards Mool Chand 1106 689 1795 241 237 478  18:00-19:00
13/04/2012 Fri Towards Nehru Place 1174 712 1886 290 176 443  08:00-09:00
Gk-1 Crossing Towards Chirag Delhi 1586 693 2279 320 249 451  18:00-19:00
Jn PED 09* Towards Mool Chand 852 253 1105 134 62 196  09:00-10:00
14/04/2012  Sat Towards Nehru Place 407 152 559 97 34 131 09:00-10:00 |
Towards Chirag Delhi 847 454 1301 143 112 205 18:00-19:00J

Note: *8 Hours Count

e ]

@ gg} CSIR-Central Road Research Institute, New Delhi-25
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Ambedkar Nagar to Mool Chand, Delhi
—

From the Table 4.3.1, it can be observed that the peak hour pedestrian volume is
ranging from 130 to 2000 pedestrians at the different junctions on the BRT corridor.
The highest pedestrian volume per hour can be found at the junctions Ambedkar Nagar
followed by Pushpa Bhawan and Sheik Sarai. On the FOBs, peak hour pedestrian volume
is ranging from 250 to 500 and highest can be found at Pushpa Bhawan FOB.

The hazardous index (IRC 103, 1988) has to be necessarily calculated to assess
the need for any pedestrian facility to be provided to improve pedestrian safety. For this
purpose, vehicular traffic flow and pedestrian crossing flow at the particular location
has to be used and estimated as per the equation given below:

PV2>=2X 108
Where P: Pedestrian Peak Hour Flow
V: Vehicular Peak Hour Flow
Accordingly the hazardous index has been calculated for all the intersections and

given in Table 4.3.2.

Equation 3.1

Table 4.3.3: Summary of Pedestrian Hazardous Index at different Locations on
Different days on BRT Corridor

1 | Ambedkar Nagarjn | Mool Chand 300 1148 192.0 E+08 | 2.00 E+08
) Pushpa Bhavan Jn Mool Chand 63 723 300.0 E+08 | 2.00 E+08
Khanpur 129 375 104.0 E+08 | 2.00 E+08
3 Sheikh Sarai Jn Mool Chand 43 187 824.0 E+08 | 2.00 E+08
Khanpur 81 400 489.0 E+08 | 2.00 E+08
4 Chirag Delhi Jn Mool Chand 76 318 119.0 E+08 | 2.00 E+08
Khanpur 78 370 292.0 E+08 | 2.00 E+08
5 Siri Fort Jn Mool Chand 30 260 165.0 E+08 | 2.00 E+08
Khanpur 34 150 211.0E+08 | 2.00 E+08
6 Gk-I Crossing Jn Khanpur 9 249 116.0E+08 | 2.00 E+08

From the Table 4.3.2, it can be clearly seen that all the locations have crossed the
limit of hazardous index and need pedestrian facilities in terms of grade separated and

exclusive signals etc.

4.4 Occupancy Survey

The occupancy of vehicle survey was conducted at different intersections during
different timings of the day. The overall day average vehicle occupancy across different
vehicles observed at different intersections is presented in Table 4.4.1.
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Evaliating Bus Rapid Transit (BRT) Corridor Performance from Final Report
Ambedkar Nagar to Mool Chand, Delhi

Table 4.4.1: Overall Day Average Occupancy Survey across different Vehicle Types
at Ambedkar Nagar Intersection

Present RITES DMRC

e’ s oo os oa Sud o Swly swdn ot
UP 33.16 39.69 3524 4180 3876

Bus DOWN 33.62 3850 3878 40.01 3985  37.94 31 396
Avg 33.39 39.10 37.01 4091 39.31
UP 1011 1284 1446 11.64 10.61 3788

MiniBus DOWN  14.51 1448 14.01 1431 1303  13.00 NA 106
Avg 12.31 13.66 14.24 12.98 11.82
Up 235 236 180 188 204

Taxi DOWN 220 230 187 186 203 207 NA NA NA
Avg 227 233 184 187 2.04
UP 238 293 201 208 230

Auto DOWN 231 271 262 287 242 246 2.2 2.5 NA
Avg 235 282 231 248 2.36
UP 155 155 137 103 138

m:eler DOWN 178 150 141 140 125 142 14 1.4 NA
Avg 1.67 152 139 121 132
UP 224 271 207 229 194

Car DOWN 218 224 220 236 188  2.21 2.2 2.4 NA
Avg 221 248 214 233 191
up 116 135 118 103 1.03

Cycle DOWN 113 132 108 108 1.09 115 NA 1.2 NA
Avg 114 133 113 106 106
up 129 151 121 119 111

Cycle

Rickshaw DOWN 119 129 117 124 124  1.24 NA 11 NA
Avg 124 140 119 121 117

Note: AN - Ambedkar Nagar Jn; PB - Pushpa Bhawan Jn; SS - Sheikh Sarai Jn; CD - Chirag Delhi Jn;
SF - Siri Fort Jn; GK I - Greater Kailash Crossing Jn; NA - Not Available

From Table 4.4.1, the following inferences have been drawn on the observed
occupancy levels on the study by comparing with the recent studies done for Delhi by
various stakeholders:

o It was observed that the average occupancy of buses on the study corridor
ranged from about 33 to 41 whereas the mini bus occupancy range varied from

12 to 14 across the different intersections. Interestingly, these values are much

higher than what was reported in various recent studies like RITES Study (2011),

other studies (DMRC Phase-IIl, 2010 conducted by CSIR-CRRI) and EMBARQ

(2009). This scenario is obviously expected on the corridor as the bus frequency

is now-a-days is high on the corridor prompting about 5 % modal shift towards

#BECSIR ___ i e
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Ambedkar Nagar to Mool Chand, Delhi

bus from modes like cycle and two wheelers. This statistics can be corroborated
with the user perception survey results reported in Section 4.11.

o At the same time, Car occupancy range is from 1.9 to 2.5 whereas in the case of
two wheelers the ranged from 1.3 to 1.7. The average occupancy in the case of
auto rickshaw hovering from 1.8 to 2.8 whereas the taxi occupancy ranged from
1.8 to 2.33. The maximum occupancy level in cycle rickshaw was 1.4 whereas

cycle occupancy was varying from 1 to 1.33.
4.5 Speed and Delay Analysis of BRT and Non-BRT Corridor

By deploying the procedure outlined Section 3.2.4, the speed and delay was
carried out across different vehicle types including cycles and cycle rickshaws during
normal BRT operations on present study corridor from Ambedkar Nagar to Mool Chand.
Further, these speed profiles were also calculated for adjoining non-BRT corridor
namely Khel Gaon Marg. The analysed data is presented in the following section.

4.5.1 Speed and Delay of Buses during normal BRT Operations

Table 4.5.1 presents the speed and delay profile observed during the test runs
conducted on buses by fitting the GPS encompassing weekday and week end operations.
The salient observations drawn from this table during the various test runs are

discussed below:

. The journey speeds of buses in upward direction on weekday during normal BRT
operation ranges from 11.0 kmph (9:26 AM) to 27.8 kmph (6:59 AM).
. Maximum quantum of delay caused to the buses touches 746 seconds during

morning time (at 9:26 AM) in upward direction on a weekday whereas the
maximum delay reaches 655 seconds during evening time (at 5:08 PM) in
upward direction on a weekend.

. On the contrary, the maximum quantum of delay caused to the buses during the
test run touches 667 seconds during evening time (at 8:03 PM) in downward
direction on a weekday whereas interestingly, the maximum delay reaches 733
seconds observed during evening time (at 7:08 PM) in downward direction on a
weekend. This scenario is somewhat consistent and this phenomenon may be
attributed to the delay caused by the large number of social and leisure
commutes made by the private vehicle bound towards the malls, shopping
complex, movie halls during the week-ends. Obviously, cars also encountered
severe delays which were reflected in the car test run conducted during the same
time for cars and the same is presented in Section 4.5.4.

. The minimum of overall delay of buses on the corridor is about 3.7 seconds
observed during morning time (at 6:59 AM) in upward direction on a weekday
whereas minimum total delay is about 60 seconds observed during afternoon
time (at 12:54 PM) in downward direction on a weekday.
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Table 4.5.1: Speed and Delay Characteristics of Buses during normal BRT
: operations '

Avg. Avg.

. Maximum
Running Journey

Speed
(kmph)

Ti f in 9
Date of ime o Delay Delay (in %
Start of of Travel

Survey (Sec) Speed Speed

Survey Time) (kmph) (kmph)

Weekday: Up Direction - Ambedkar Nagar to Mool Chand
12-04-2012 6:59 AM 3.7 0.5 27.9 27.8 46.8
12-04-2012 9:26 AM 746.0 39.6 18.3 11.0 40.1
12-04-2012 12:26 PM 530.5 37.6 23.9 149 42.2
12-04-2012 7:33 PM 403.3 29.7 21.9 15.4 45.0
Weekend: Up Direction - Ambedkar Nagar to Mool Chand
14-04-2012 6:38 AM 221.6 20.5 24.6 19.5 44.7
14-04-2012  7:44 AM 201.4 18.0 23.0 18.8 50.5
14-04-2012 11:57 AM 216.9 19.6 22.7 18.3 45.8
14-04-2012 12:54 PM 484.7 355 23.6 15.2 43.0
14-04-2012 5:08 PM 655.4 42.4 234 13.5 42.4
14-04-2012 6:38 PM 193.5 19.1 25.8 209 42.0
Weekday: Down Direction - Mool Chand to Ambedkar Nagar
12-04-2012 7:16 AM 159.6 16.0 24.8 20.8 395
12-04-2012 10:14 AM 301.9 24.3 224 17.0 442
12-04-2012 12:54PM 60.4 6.2 .. 233 21.8 49.2
12-04-2012 1:28 PM 388.2 31.8 247 16.9 43.5
12-04-2012 2:19PM 163.0 15.1 22.5 191 459
12-04-2012 8:03 PM 466.6 34.2 20.4 134 . 44.6
Weekend: Down Direction - Mool Chand to Ambedkar Nagar
14-04-2012 7:09 AM 207.5 20.2 249 19.9 47.3
14-04-2012 8:07 AM 189.5 19.2 25.7 20.8 40.9
14-04-2012 12:26 PM 526.8 36.9 23.1 14.6 43.3
14-04-2012 1:22PM 477.2 36.6 24.9 15.8 42.5
14-04-2012 5:56 PM 568.5 615 28.2 109 52.3
14-04-2012 7:08 PM 733.2 445 22.6 12.5 42.2

o At the same time, the minimum of total delay for buses on the corridor is about
193 seconds observed during evening time (at 6:38 PM) in upward direction on a
weekend.

o The minimum of total delay of buses on the corridor is about 187 seconds
observed during morning time (at 8:07 'A.M) in downward direction on a
weekend.

. The journey speeds of buses in upward direction on weekend during normal BRT
was ranging between 13.5 (around 5:08 PM) to 20.9 kmph (around 6:38 PM).

. The journey speeds of buses in upward direction on weekday during BRT

operation ranges from 13.4 (8:03 PM) to 21.8 kmph (12:54 PM).
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. The journey speeds of buses in upward direction on weekend during BRT ranges
from 10.9 kmph (around 5:56 PM) to 20.8 kmph (around 8:07 AM).

4.5.2 Speed and Delay of Auto rickshaws during normal BRT Operations
Table 4.5.2 presents the speed and delay profile observed on autos on the study

corridor encompassing weekday and week end operations. The salient observations
drawn from this table across the various test runs are discussed below:

‘e The journey speeds of Autos in upward direction on weekdays during BRT
operation ranges from 4.3 kmph (9:24 AM) to 18.8 kmph (8:21 AM).
. Maximum quantum of delay caused to the auto during the test run touches 1903

seconds in the morning time (at 9:24 AM) in upward direction on a weekday
whereas the maximum delay reaches 258 seconds during morning time (at 8:21
AM) in upward direction on weekdays.

. The journey speeds of Autos in upward direction on Weekend during BRT
operation ranges from 16.1 kmph (at 2:22 PM) to 37.5 kmph (6:40 AM).
. During afternoon time (at 2:22 PM) Maximum quantum of total delay caused to

the Autos in upward direction is about 122 seconds on Weekends whereas the
minimum amount of total delay caused to the is about 14 seconds observed
during evening time (at 9:05 PM) in upward direction on Weekends.

. The journey speeds of Autos in downward direction on Weekend during BRT
operation ranges from 8.9 kmph (6.31 PM) to 28.3 kmph (6:50 AM).
) Maximum amount of total delay caused to the Autos is about 781 seconds

observed during evening time (at 8.03 PM) in downward direction on Weekend
whereas the minimum quantum of total delay caused to the Autos is 71 seconds
observed during morning time (at 6:50 AM)} in downward direction on
Weekends.

4.5.3 Speed and Delay of Two Wheelers during normal BRT Operations
Table 4.5.3 presents the speed and delay profile observed in the case of two

wheelers on the study corridor encompassing weekday and week end operations. The
salient inferences arrived based on the various test runs are discussed below:

. The journey speeds of Two Wheeler in upward direction on Weekdays during
BRT operation ranges from 13.6 kmph (5:10 PM) to 30.6 kmph (7:07 AM).
° Maximum quantum of total delay encountered in the case of Two Wheelers

during the test run is about 752 seconds observed in the evening time (at 5:10
PM) in upward direction on Weekdays whereas the minimum quantum total
delay is about 15 seconds observed during morning time (at 7:07 AM) in upward
direction on a weekday.

. The journey speeds of Two Wheeler in upward direction on weekends during
BRT operation ranged from 16.8 kmph (5.47 PM) to 19 kmph (6:50 PM).
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Table 4.5.2: Speed and Delay Characteristics of Autos during normal BRT
operations

Delay (in Avg. Ave. Maximum
Date of Running  Journey
Start of % of Travel Speed
Survey ec Time) Speed Speed (kmph)
(kmph) (kmph)
Weekday: Up Direction - Ambedkar Nagar to Mool Chand
13-04-2012 8:21 AM 257.8 27.0 25.7 18.8 46.5
13-04-2012 9:24 AM 1903.4 55.4 9.7 4.3 36.0
13-04-2012 1:09 PM 762.0 45.7 22.2 12.1 45.0
13-04-2012 2:06 PM 691.1 38.6 12.5 7.7 42.9
13-04-2012 7:10 PM 1040.4 61.0 26.7 10.4 458
Weekend: Up Direction - Ambedkar Nagar to Mool Chand
14-04-2012 6:40 AM 39.6 7.6 40.6 37.5 50.9
14-04-2012 7:47 AM 444 6.5 314 29.3 46.2
14-04-2012 2:22 PM 121.8 9.4 17.8 16.1 59.7
14-04-2012 9:05PM 13.8 1.1 16.6 16.4 479
Weekday: Down Direction - Mool Chand to Ambedkar Nagar
13-04-2012 8:39 AM 1405.5 59.3 18.1 7.4 51.1
13-04-2012 10:23 AM 1774.5 54.9 12.4 5.6 35.3
13-04-2012 1:38PM 655.8 42.9 23.8 13.6 42.8
13-04-2012 2:38 PM 554.1 419 22.4 13.0 46.3
13-04-2012 6:35PM 1018.0 543 20.4 9.3 40.8
Weekend: Down Direction - Mool Chand to Ambedkar Nagar
14-04-2012 6:50 AM 70.9 10.0 31.5 28.3 46.99
14-04-2012 8:00 AM 121.1 11.9 22.6 20.0 44.2
14-04-2012 2:46 PM 392.9 29.5 21.0 14.8 42.8
14-04-2012 8:03 PM 780.9 48.3 18.0 9.3 54.65
14-04-2012 8:31 PM 117.1 7.5 9.6 8.9 56.0
. The maximum of total delay of Two Wheeler on the corridor is about 369

seconds observed during evening time (at 5:47 PM) in upward direction on
Weekends whereas the minimum amount of total delay is about 144 seconds
observed during evening time (at 6:50 PM) in upward direction on weekends.
Since there were no test runs conducted during the week end on two wheelers
during the morning time (06:00 AM to 08:30 AM), no dataset is shown where the
minimum delays could be substantially lower that presented in this report.

. The journey speeds of Two Wheelers in downward direction on weekdays
during BRT ranges from 11.4 kmph (12.37 PM) to 27.3 kmph (7:18 AM).
. The maximum of total delay of Two Wheeler is about 964 seconds observed

during afternoon time (at 12:37 PM) in downward direction on weekdays. On the
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other hand, the minimum of total delay is about 91 seconds observed during
morning time (at 7:18 AM) in downward direction on Weekdays.

Table 4.5.3: Speed and Delay Characteristics of Two Wheelers during BRT
operations |
Time of Delay (in Avg. Avg.

D f 0, i .
ate o Start of Delay % of Running Journey
Travel Spced Specd

Time) (kmph) (kmph)

Maximum
Speed
(kmph)

Survey Survey (Sec)

Weekday: Up Direction - Ambedkar Nagar to Mool Chand
13-04-2012 7:07 AM 15.2 2.2 313 306 59.4
13-04-2012 7:34 AM 117.3 14.9 30.7 26.1 56.7
13-04-2012 12:16 PM 442.6 35.9 26.4 16.9 53.3
13-04-2012 3:28 PM 338.5 30.5 26.3 18.3 59.3
13-04-2012 5:10 PM 751.6 49.8 27.2 13.6 57.7
Weekend: Up Direction - Ambedkar Nagar to Mool Chand
14-04-2012 5:47 PM 368.5 29.7 23.8 16.8 58.2
14-04-2012 6:50 PM 1439 13.6 22.0 19.0 48.2
Weekday: Down Direction - Mool Chand to Ambedkar Nagar
13-04-2012 7:18 AM 91.1 12.3 311 27.3 59.8
13-04-2012 7:47 AM 222.7 25.4 315 235 59.1
13-04-2012 12:37 PM 963.9 53.0 24.2 11.4 57.3
13-04-2012 5:35PM 422.6 33.7 24.8 16.5 59.9
Weekend: Down Direction - Mool Chand to Ambedkar Nagar
14-04-2012 6:07 PM 217.9 20.5 23.5 18.7 60.5
14-04-2012 7:08 PM 320.0 26.8 23.0 16.8 56.1
o The journey speeds of two wheeler in downward direction on weekends during

BRT operation ranges from 16.8 Kmph (at 7:08 PM) to 18.7 kmph (at 6:07 PM)
due to the limited dataset collected during the evening timings only.

. The maximum of total delay encountered by the two wheelers during the test
run on the corridor is about 320 seconds observed at evening times (07:08 PM)
in downward direction on weekends. On the contrary, the minimum of total
delay caused to the two wheeler during the test run is about 218 seconds
observed during evening time (at 6:07 PM) in downward direction on weekends.
Here again, no early morning dataset was collected for the down direction.

4.5.4 Speed and Delay of Cars during normal BRT Operations

Table 4.5.4 presents the speed and delay profile observed in the case of cars
during the test run on the study corridor encompassing weekday and weekend
operations. The salient inferences derived from this table during test run are discussed

below:
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Table 4.5.4: Speed and Delay Characteristics of Car during normal BRT operations

Time of Delay (in Avg. Avg.

0 3 "
Date of Start of Delay Yo of Running Journey

Maximum
Speed
(kmph)

Survey (Sec) Travel Speed Speed

Survey

Time) (kmph) (kmph)
Weekday: Up Direction - Ambedkar Nagar to Mool Chand

13-04-2012 7:23 AM 2264 25.2 30.9 23.1 57.0
12-04-2012 8:00 AM 1318 16.1 30.0 25.2 60.7
13-04-2012 8:21 AM 161.6 17.4 27.5 22.7 48.7
12-04-2012 8:36 AM 78.0 9.7 28.8 26.0 61.3
12-04-2012 12:10 PM 923.2 49.5 223 11.3 54.2
13-04-2012 1:11PM 9244 51.6 241 11.6 56.7
12-04-2012 1:18 PM 1588.4 64.7 24.2 8.5 53.2
13-04-2012 2:08 PM 1361.3 57.9 20.8 8.7 51.8
12-04-2012 5:31PM 413.3 28.8 16.1 11.4 54.0
12-04-2012 6:25 PM 839.4 44.4 17.7 9.8 48.5
13-04-2012 6:39 PM 11914 59.9 26.0 10.4 60.4
13-04-2012 8:25PM 965.5 56.1 27.9 12.2 61.5
Weekend: Up Direction - Ambedkar Nagar to Mool Chand
14-04-2012 1:14 PM 841.1 52.6 27.5 13.1 58.9
14-04-2012 2:28 PM 459.4 39.6 30.1 18.2 62.4
14-04-2012 5:18 PM 984.9 55.3 27.6 12.3 70.1
14-04-2012 6:44 PM 869.5 58.5 34.6 14.4 69.4
Weekday: Down Direction - Mool Chand to Ambedkar Nagar
13-04-2012 7:38 AM 518.3 44.3 32.2 17.9 56.5
12-04-2012 8:14 AM 588.5 448 28.4 15.7 60.8
13-04-2012 8:37 AM 941.7 52.0 24.0 115 64.4
12-04-2012 8:52 AM 449.5 38.3 28.6 17.6 68.2
12-04-2012 12:42 PM 1061.5 58.3 27.5 115 71.8
13-04-2012 1:41 PM 506.2 38.1 25.5 15.8 57.1
12-04-2012 1:59 PM 4771 35.0 239 15.5 58.6
13-04-2012 2:48 PM 830.8 50.0 253 12.6 67.8
12-04-2012 5:57 PM 597.7 41.0 18.9 111 523
12-04-2012 6:58 PM 860.2 443 16.2 9.0 68.3
13-04-2012 7:13 PM 1101.8 52.0 20.6 9.9 52.4
Weekend: Down Direction - Mool Chand to Ambedkar Nagar
14-04-2012 1:41 PM 686.5 48.4 28.5 14.7 64.3
14-04-2012 2:48 PM 573.5 43.0 27.4 15.6 63.8
14-04-2012 5:49PM 633.3 40.3 22.9 13.7 56.5
14-04-2012 7:13PM 732.6 49.0 28.2 14.3 72.0
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The journey speeds of test car in upward direction on weekdays during BRT
operation ranged from 8.5 Kmph (1:18 PM) to 26 kmph (08:36 AM).
The maximum of total delay encountered by the test Car is about 1588 seconds
observed during afternoon time (1:18 PM) in upward direction on a weekday
whereas the minimum of total delay for the test car is about 78.0 seconds
observed during morning time at (8:36 AM) in upward direction on a weekday.
The journey speeds of Car in upward direction on Weekends during BRT
operation ranged from 12.3 kmph (5:18 PM) to 18.2 kmph (2:28 PM).
The maximum of total delay of Car on the corridor is about 985 seconds
observed during evening time (5:18 PM) upward direction on a weekend. The
minimum of total delay for the test car is about 459 seconds observed during
afternoon time (2:28 PM) in upward direction on a weekend. ‘
The journey speeds of test car in downward direction on weekdays during BRT
operation ranged from 9.0 kmph (6:58 PM) to 17.9 kmph (7:38 AM).
The maximum of total delay caused to the test car is about 1102 seconds
observed during evening time (7:13 PM) downward direction on a weekday
whereas the minimum of total delay is about 477 seconds observed during
morning time (1:59 PM) in downward direction on a weekday.
The journey speeds of test car in downward direction on weekends during BRT
operation ranged from 13.7 kmph (5:49 PM) to 15.6 kmph (2:48 PM).
The maximum of total delay to the test car is about 732 seconds observed during
evening time (7:13 PM) downward direction on a weekend whereas the
minimum of total delay is about 574 seconds observed during afternoon time
(2:48 PM) in downward direction on a weekend.

Speed and Delay of Cycles during the normal BRT Operations

Table 4.5.5 presents the speed and delay profile observed in the case of cycles on

the study corridor encompassing weekday and week end operations. The salient
inferences arrived from this table based on the different test runs are discussed below:

The journey speeds of Cycle during the test run in upward direction on weekdays
ranged from 10.1 kmph (12:15 PM) to 14.4 kmph (6:35 PM).

The maximum of total delay caused to Cycle during the test run is about 145
seconds observed during evening time (6:35 PM) in upward direction on a
weekday whereas the minimum of total delay is only 3 seconds observed during
afternoon time (at 2:47 PM) in upward direction on a weekday. This
phenomenon of good journey speeds coupled with occurrence of minimal delay
at times due to the traffic signals illustrates the utility of providing exclusive lane
for NMT traffic. Further, the provision of NMT lane enhances the safety for the
pedestrians as well. Of course, this can be addressed effectively on this corridor
only when strict enforcement is put in place by restraining the motorized two
wheeler traffic from entering the NMT lane.
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Table 4.5.5: Speed and Delay Characteristics of Cycle during normal BRT

‘ operations

Delay (in Avg. Avg.

Time of g Maximum
Date of Delay % of Running Journey
Start of Speed
Survey Survey (Sec) Tfavel Speed Speed (kmph)
Time) (kmph) {(kmph)
Weekday: Up Direction - Ambedkar Nagar to Mool Chand
12-04-2012 7:50 AM 21.0 1.4 13.5 13.3 23.7
12-04-2012 10:37 AM 44.8 2.9 12.3 12.0 20.0
12-04-2012 12:15PM 86.0 4.5 10.6 10.1 23.3
12-04-2012 2:47PM 2.9 0.3 14.2 14.2 21.8
12-04-2012 6:35PM 144.9 10.4 16.1 14.4 27.7
_ Weekend: Up Direction - Ambedkar Nagar to Mool Chand
14-04-2012 8:34 AM 4.2 03 15.6 155 24.5
14-04-2012 10:56 AM 7.5 0.7 18.2 18.1 31.3
14-04-2012 3:38 PM 232.8 14.9 15.5 13.2 27.3
Weekday: Down Direction - Mool Chand to Ambedkar Nagar
12-04-2012 11:06 AM 59.8 3.8 13.1 12.6 26.0
12-04-2012 3:11 PM 301.7 18.0 11.4 9.3 23.5
12-04-2012 7:00 PM 34.1 2.4 14.1 13.8 274
12-04-2012 8:07 PM 372.9 25.7 15.0 11.1 34.8
Weekend: Down Direction - Mool Chand to Ambedkar Nagar
14-04-2012 8:56 AM 4.6 0.4 15.6 15.5 30.0
14-04-2012 11:16 AM 215.7 141 14.7 12.6 35.0
14-04-2012 4:05PM 70.4 5.4 16.2 15.3 331
o The journey speeds of Cycle during the test run in upward direction on

weekends ranged from 13.2 kmph (3:38 PM) to 18.1 kmph (10:56 AM).
Interestingly, the maximum of total delay caused to the Cycle during the test run
is about 233 seconds observed during evening time (3:38 PM) in upward
direction on a weekend. On the other hand, the minimum of total delay of Cycle
on the corridor is about 4.2 seconds observed during afternoon time at 8:34 AM
in upward direction on a weekend.

. The journey speeds of Cycle during the test run in downward direction on
weekdays ranged from 9.3 kmph (3:11 PM) to 13.8 kmph (7:00 PM).
. The maximum of total delay encountered by the Cycle during the test run is

about 373 seconds observed during evening time.(8:07 PM) downward direction
on a weekday whereas the minimum of total delay is about 34 seconds observed
during morning time (7:00 PM) in downward direction on a weekday.

J The journey speeds of Cycle during the test run in downward direction on
weekends ranged from 12.6 kmph (11:16 AM) to 15.5 kmph (8:56 AM).
o The maximum of total delay faced by the Cycle during the test run is about 216

seconds observed during morning time (11:16 AM) in downward direction on a
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weekend whereas the minimum of total delay of Cycle is 5 seconds observed
during morning time (8:56 AM) in downward direction on a weekend.

4.5.6 Speed and Delay of Cycle Rickshaws during the BRT Operations

Table 4.5.6 illustrates the speed and delay profile observed in the case of cycle
rickshaws during the test run on the study corridor encompassing weekday and week
end operations. Due to paucity of time, it was not possible to carry out the test run using
the Cycle Rickshaws during the weekends. Some of the salient inferences arrived from
this table during test run is discussed below:

Table 4.5.6: Speed and Delay Characteristics of Cycle Rickshaws during BRT
Operations

Avg. Avg.

Date of Time of Delay Delay(in % Running  Journey Maximum
Start of of Travel Speed
Survey Survey (Sec) Time) Speed Speed (kmph)
(kmph) (kmph)
Weekday: Up Direction - Ambedkar Nagar to Mool Chand
13-04-2012 8:36 AM 430.2 158 9.2 7.8 24.0
13-04-2012 12:03 PM 9.9 0.5 9.3 9.3 31.8
13-04-2012 1:41 PM 31.6 18 - 10.2 101 18.6
13-04-2012 5:11 PM 94.6 3.9 8.6 8.2 20.3
13-04-2012 6:37 PM 93.1 4.2 9.4 9.0 17.0
Weekday: Down Direction - Mool Chand to Ambedkar Nagar
13-04-2012 9:36 AM 1931 7.7 6.6 6.1 25.8
13-04-2012 12:53 PM 73.9 3.6 9.7 9.4 21.3
13-04-2012 2:42 PM 287.0 12.4 10.1 8.9 18.8
13-04-2012 6:02 PM 269.1 14.3 10.7 9.1 24.4
13-04-2012 7:54 PM 48.5 2.5 10.4 10.1 225
. The journey speeds of Cycle rickshaw during the test run in upward direction on
weekdays ranged from 7.8 kmph (8:36 AM) to 10.1 kmph (1:41 PM).
° The maximum of total delay caused to the Cycle rickshaw is about 430 seconds

observed during morning time (8:36 AM) in upward direction on a weekday
whereas the minimum of total delay of Cycle rickshaw is about 10 seconds
observed during afternoon time (12:03 PM) in upward direction on a weekday.

. The journey speeds of Cycle rickshaw during the test run in downward direction
on a weekday ranged from 6.1 kmph (9:36 AM) to 10.1 kmph (7:54 PM).
. The maximum of total delay of Cycle rickshaw on the corridor is about 287.0

seconds observed during afternoon time (2:42 PM) downward direction on a
weekday. At the same time, the minimum of total delay is 48 seconds observed
during evening time (at 7:54 PM) in downward direction on a weekday.
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4.57 Speed and Delay of Buses on Khel Gaon Marg (Non BRT Corridor)

Table 4.5.7 presents the speed and delay profile observed in the case of buses
during the test run on the Khel Gaon Marg encompassing weekday operations. Some of
thesalient inferences arrived from this table across the different test runs are discussed
below:

Table 4.5.7: Speed and Delay Characteristics of Buses on Khel Gaon Marg (Non

. Avg. Avg. )
Date of T1m1e of Delay % of Rumiging ]our;ey Maximum
Survey Sstl?rl‘f:; (Sec) Travel Speed Speed (iif;ﬁ)
Time) (kmph) (kmph)
Weekday: Up Direction ~ Panch Sheel to Andrews Ganj
24-04-2012 6:57 AM 15.8 29 22.6 219 44.2
24-04-2012 7:32 AM 20.0 4.8 24.6 23.4 4415
24-04-2012 8:03 AM 50.7 8.1 175 16.1 46.5
24-04-2012 12:03 PM 1141 15.8 19.3 16.3 40.7
24-04-2012 1:26 PM 61.3 7.7 16.1 14.9 41.7
24-04-2012 5:53 PM 124.4 241 29.7 225 55.2
24-04-2012 6:50PM 237.0 269 17.8 13.0 36.9
Weekday: Down Direction - Andrews Ganj to Panch Sheel
24-04-2012 7:20 AM 6.6 1.8 - 205 20.1 43.2
24-04-2012 7:50 AM 17.4 3.1 20.0 193 44.2
24-04-2012 11:48 AM 43.3 5.7 15.3 14.4 41.6
24-04-2012 1:04PM 115.2 13.8 13.6 11.7 45.7
24-04-2012 7:25PM 176.5 16.1 11.8 9.9 40.5
. Interestingly, the journey speeds of buses in upward direction on the Khel Gaon

Marg ranges from 13.0 kmph (6:50 PM) to 23.4 Kmph (7:32 AM) which is
comparatively higher than that of BRT corridor across the different time periods
of the day. However, it has to be borne in mind that the traffic volumes handled
on Khel Gaon Marg are comparatively less than that of BRT corridor.

. Consequently, the maximum of total delay encountered during the test run on
this road is about 124.4 seconds observed during evening time (5:53 PM} in
upward direction, whereas the minimum of total delay is only 16 seconds
observed during morning time (6:57 AM) in upward direction on a weekday.

o The journey speeds of buses in downward direction on a weekday on Khel Gaon
Marg ranged from 9.9 kmph (7:25 PM) to 20.1 kmph (7:20 AM).
. The maximum of total delay of buses on the corridor is about 177 seconds

observed during evening time (7:25 PM) in downward direction whereas the
minimum of total delay of buses is about 7 seconds observed during morning
time (7:20 AM) in downward direction on a weekday.

e
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4.5.8 Speed and Delay of Two Wheelers on Khel Gaon Marg (Non BRT Corridor)

Table 4.5.8 presents the speed and delay profile observed in the case of two

wheelers during the test run on the Khel Gaon Marg encompassing weekday operations.
Some of the salient inferences arrived from this table based on the different test runs

are discussed below:

The journey speeds of two wheelers in upward direction on weekday ranged
from 22.9 kmph (12:34 PM) to 30.3 Kmph (08:50 AM).

The maximum of total delay of two wheelers on the corridor is about 114
seconds observed during evening time (12:34 PM) in upward direction on a
weekday whereas the minimum of total delay is about 27 seconds observed
during evening time (4:33 PM) in upward direction on a weekday.

The journey speeds of two wheelers in downward direction on weekday ranged
from 23.0 kmph (12:25 PM) to 33.4 kmph (8:34 AM).

The maximum of total delay of two wheelers on the corridor is about 77.5
seconds observed during afternoon time (12:25 PM) in downward direction
whereas the minimum of total delay of two wheelers on the corridor is only 5
seconds observed during morning time (8:34 AM) in downward direction on a

weekday.

Table 4.5.8: Speed and Delay Characteristics of Two Wheeler on Khel Gaon Marg
Delay (in Avg. Avg.

Date of Time of Delay % of Running  Journey Maximum
Start of Speed
Survey Survey (Sec) Tll'ave] Speed Speed (kmph)
Time) (kmph) (kmph)
Weekday: Up Direction - Panch Sheel to Andrews Ganj
24-04-2012 8:50 AM 45.1 12.0 344 30.3 58.2
24-04-2012 12:16 PM 82 16.1 27.6 23.2 62.6
24-04-2012 12:34 PM 113.9 22.3 29.5 22.9 59.4
24-04-2012 4:33 PM 26.9 6.5 29.2 27.3 60.1
Weekday: Down Direction - Andrews Ganj to Panch Sheel
24-04-2012 8:34 AM 5 1.5 33.9 33.4 57.1
24-04-2012 8:56 AM 17.6 4.5 31.6 30.2 65.9
24-04-2012 12:25PM 77.5 15.0 27.0 23.0 80.5
24-04-2012 12:43 PM 47.1 13.2 27.4 23.8 54.3
24-04-2012 4:42PM 235 7.5 29.0 26.9 54.3

4.5.9 Speed and Delay of Cars on Khel Gaon Marg (Non BRT Corridor)

Table 4.5.9 presents the speed and delay profile observed in the case of two
wheelers during the test run on the Khel Gaon Marg encompassing weekday operations.
Some of the salient inferences arrived from this table during test run is discussed below:
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° The journey speeds of car in upward direction on weekday ranges from 16.8
kmph (5:02 PM) to 27.7 kmph (7:17 AM).
° The maximum of total delay of cars on the corridor is about 226 seconds

observed during evening time at 5:02 PM in upward direction on a weekday
whereas the minimum of total delay of cars on the corridor is about 32 seconds
observed during morning time (7:17 AM) in upward direction on a weekday.

° The journey speeds of car in downward direction on weekday ranges from 18.0
kmph (11:57 AM) to 25.0 kmph (8:05 AM).
. The maximum of total delay of cars on the corridor is about 195 seconds

observed during evening time at 5:21 PM in downward direction whereas the
minimum of total delay of cars on the corridor is about 59 seconds observed
during morning time at 11:36 AM in downward direction on a weekday.

Table 4.5.9: Speed and Delay Characteristics of Car on Khel Gaon Marg
Delay (in Avg. Avg.

Date of Timie of Delay % of Running  Journey Maximum
Survey Sst;l‘f:; (Sec) Travel Speed Speed [il:;s:)
Time) (kmph) (kmph)
Weekday: Up Direction - Panch Sheel to Andrews Ganj
24-04-2012 7:17 AM 322 8.1 30.1 27.7 438
24-04-2012 7:57 AM 77.0 16.3 28.9 24.2 61.4
24-04-2012 11:26 AM 130.8 21.0 23.6 18.7 57.0
24-04-2012 11:48 AM 94.0 17.3 25.8 21.3 47.2
24-04-2012 4:34 PM 167.4 28.1 26.4 19.0 50.1
24-04-2012 5:02PM 226.2 32.6 24.9 16.8 64.2
Weekday: Down Direction - Andrews Ganj to Panch Sheel
24-04-2012 7:24 AM 106.7 21.8 30.5 23.9 64.8
24-04-2012 8:05 AM 71.2 15.0 29.4 25.0 56.0
24-04-2012 11:36 AM 58.6 11.8 25.3 22.3 60.6
24-04-2012 11:57 AM 189.1 29.8 25.3 17.8 55.6
24-04-2012 4:44 PM 102.4 20.7 30.3 24.0 72.4
24-04-2012 5:21 PM 195.1 30.1 26.1 18.3 57.4

4.5.10 Speed and Delay of Cycles on Khel Gaon Marg (Non BRT Corridor)

Table 4.5.10 presents the speed and delay profile observed in the case of cycles
during the test run on the Khel Gaon Marg encompassing weekday operations. Some of
the salient inferences drawn from this table during test run are discussed below:

. The journey speeds of cycle in upward direction on a typical weekday on the
Khel Gaon Marg ranged from 12.0 kmph (1:12 PM) to 15.7 kmph (5:04 PM).
. The maximum of total delay of cycles on the corridor is about 128 seconds

observed during afternoon time (1:12 PM) in upward direction on a weekday. On
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the other hand, the minimum of total delay is only 2 seconds observed during
afternoon time (5:04 PM} in upward direction on a weekday.

The journey speeds of cycle in downward direction on weekday ranged from 9.0
kmph (4:30 PM) to 16.2 kmph (6:38 AM).

The maximum of total delay caused to the cycle during the test run on the
corridor is about 81 seconds observed during evening time (4:30 PM) in
downward direction whereas the minimum of total delay for the test vehicle
(cycle) is only 1 second observed during morning time (8:11 AM) in downward
direction on a typical weekday despite the absence of exclusive NMT lane.

Table 4.5.10: Speed and Delay Characteristics of Cycle on Khel Gaon Marg

Date of Delay % of Running  Journey

Delay (in  Avg, Ave.
VA ve Ve Maximum

Speed

Time of
Start of

Survey (Sec) Travel Speed Speed
k
Survey Time)  (kmph)  (kmph) (PR

Weekday: Up Direction - Panch Sheel to Andrews Ganj

24-04-2012 6:25 AM 4.3 0.6 15.5 154 33.5
24-04-2012 6:58 AM 4.4 0.6 15.4 15.3 22.7
24-04-2012 1:12PM 128.2 14.1 13.9 12.0 229
24-04-2012 2:05PM 44.1 5.0 129 12.3 24.8
24-04-2012 5:04 PM 2.1 0.3 15.8 15.7 25.4
24-04-2012 5:32PM 27.5 3.3 14.5 14.0 231
Weekday: Down Direction - Andrews Ganj to Panch Sheel
24-04-2012 6:38 AM 1.4 0.2 16.2 16.2 244
24-04-2012 7:12 AM 1.9 0.3 14.6 14.6 22.5
24-04-2012 8:11 AM 1.3 0.2 14.1 14.1 25.0
24-04-2012 1:06 PM 8.3 2.5 12.7 124 22.9
24-04-2012 1:48 PM 67.3 7.0 13.0 12.1 23.7
24-04-2012 4:30 PM 80.8 23.6 11.7 9.0 22.4
24-04-2012 5:19PM 16.6 2.2 15.3 15.0 26.0

4.5.11 Comparison of Journeys Speeds on BRT and Non-BRT Corridors

Having exhaustively analysed Speed Characteristics spread over BRT and

adjoining Non-BRT Corridors in the vicinity a critical comparison of the lowest and highest of
the Journey Speeds observed on the road sections is presented in Table 4.5.11. The following

inferences have been drawn from the above table:

Obviously, the highest journey speeds in the case of bus was experienced on the
BRT corridor due to the exclusive lane provision. At the same time, despite the
BRT lane, the lowest speed on BRT corridor is lesser than Mathura Road as this
road is having less signalized intersection. This may be attributed to the higher
proportion of buses on the BRT corridor reaching up to 5 % as compared to
other corridors catering to less than 2 % coupled with the traffic volume on this
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road is substantially lower. At the same time, the speed of buses on BRT corridor
is higher by 1 - 2 kmph as compared to Khel Gaon Marg and Aurobindo Marg as
exclusive lane is provided for both directions of travel which enhances safety as
well.

. At the same time, the lowest and highest speeds of Cars and Two Wheelers on
the BRT Corridor (ie. on MV Lane) is far less than the observed speeds on the
adjoining corridors.

. The observed highest speeds in the case of cars (27.8 kmph), two wheelers (30.6
kmph) and autos (37.5 kmph) are fully acceptable on the BRT corridor, However,
this phenomenon is experienced only during the early morning hour (i.e.
maximum up to 08:30 am on the BRT corridor). Thereafter, journey speed profile
changes drastically changes during the effective part of the day and sometimes
touching the observed lowest of 8.5 kmph, 11.4 kmph and 4.3 kmph during the
peak hours in the case of cars, two wheelers and autos respectively. On the
contrary, the observed lowest speeds on other adjoining non-BRT corridor in
case of cars (ranging between 13.1 kmph to 21.9 kmph) and two wheelers (14.4
Kmph to 29.9 Kmph) are far better. Here it is to be noted that the traffic volume
on BRT corridor is about 27% higher than that of other Non-BRT corridors.

. Despite the fact that the proportion of Non-Motorized traffic touches 13 % on
selected sections of the BRT corridor, the lowest speed of Cycle on BRT Corridor
(9.3 kmph) is comparable with the observed speed of cycle (9 kmph to 12 kmph)
on adjoining non-BRT corridors, This illustrates the utility of the exclusive NMT
lane provided on the BRT corridor which enhances their safety as well.

Table 4.5.11: Comparison of the Lowest and Highest of the Journey Speeds
Observed on BRT corridor and Adjoining Non-BRT Corridors in Delhi

Journey Speed Journey Speed on Adjoining Non-BRT Corridor (kmph)
Vehicle on BRT Khel Gaon Mathura Road Aurobindo Marg
Type Corridor (Panchsheel to (Pragati Maidan to  (Safdarjung to Hauz
(kmph) Outer Ring Road) Mool Chand) Khas)
Length 5.8 km Length 3.3km Length 6.1km Length 2.2km
Lowest Speeds (kmph)
Bus 109 9.9 14.8 9.0
Car 8.5 16.8 21.9 13.1
TW 114 22.9 29.9 , 14.4
Autos 43 Not Collected Not Collected Not Collected
Cycle 9.3 9.0 12.8 10.9
Highest Speeds (kmph)
Bus 27.8 234 - 255 225
Car 26.0 27.7 39.8 325
T™W 30.6 33.4 433 41.7
Autos 375 Not Collected Not Collected Not Collected
Cycle 18.1 16.2 18.1 16.9

ﬁ @!B ACID Pantral Dand Dacaarnh Incfittte Mow Nalhi-25 Page 69



Evaluating Bus Rapid Transit (BRT) Corridor Performance from Final Report

Ambedkar Nagar to Mool Chand, Delhi

4.6 Passenger Flows

4.6.1 Passenger Flows on BRT Corridor

Based on the enumerated traffic volume presented in Section 4.1 and 4.2 and
also the observed section-wise vehicle occupancy across different vehicle types
presented in Section 4.4, section-wise passenger loads were worked out for both
directions of travel covering different vehicle types and presented in Table 4.6.1. These
results are depicted pictorially in Figures 4.6.1 to 4.6.4.

Table 4.6.1: Section-wise Passenger Flows observed on BRT Corridor (6:00 AM to

Name of the Section 3 Autos
Wheelers

Up Direction: Ambedkar Nagar to Mool Chand

Ambedkar Nagar- Pushpa Bhawan | 18858 14326 6005 | 65610 { 3150 | 1,07,949

Pushpa Bhawan - Sheikh Sarai 37774 30910 11453 | 74857 | 4208 | 1,59,202

Sheikh Sarai - Chirag Delhi 49420 32158 13291 | 90633 | 3851 | 1,89,352

Chirag Delhi - Siri Fort 42611 31373 8967 | 78420 | 3004 | 1,64,375

Siri Fort - GKI Crossing 32627 28776 9075 | 47728 | 2264 | 1,20,471

Down Direction: Mool Chand to Ambedkar Nagar

Pushpa Bhawan -Ambedkar Nagar | 28645 20889 5083 | 40879 | 2871 | 98,366

Sheikh Sarai -Pushpa Bhawan 32345 22200 | 10736 | 53271 | 5680 | 1,24,232
Chirag Delhi-Sheik Sarai 63679 35037 | 15439 | 84100 | 3571 | 2,01,825
Siri Fort-Chirag Dethi 41349 28628 | 13409 | 50901 | 2188 | 1,36,475
GK 1 Crossing-Siri Fort 31940 21911 10255 | 38156 | 1568 | 1,03,830

From the Table 4.6.1 and Figure 4.6.1, it can be observed that the passenger
flows are varying from 1.2 Lakh to 1.9 Lakh in 16 hours in the direction of Ambedkar
Nagar to Mool Chand. Out of total sections maximum passenger flows are observed at
Sheikh Sarai to Chirag Delhi section followed by Chirag Delhi to Siri Fort (1,64,375 for
16 Hours) and Pushpa Bhawan to Sheik Sarai (1,59,202 for 16 Hours). The minimum
passenger flows of 1,07,949 in 16 hours were observed at Ambedkar Nagar to Pusha
Bhawan. Out of the total flows, bus passenger constitutes about 49 percent followed by
cars of 24 percent, Two wheelers of 18 percent, Auto of 7percent and SMVs of 2 percent
as shown in Figure 4.6.2.

Similarly the total passenger flows observed from Mool Chand to Ambedkar
Nagar to (Downward direction) from 6:00 AM to 10:00 PM is given in Table 4.6.1 and
Figure 4.6.3. In this direction, the passenger flows are varying from 0.98 Lakh to 2.01
Lakh in 16 hours. Out of total sections, maximum passenger flows 2,08,125 in 16 hours
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observed at Chirag Delhi to Sheikh Sarai section followed by Siri Fort to Chirag Delhi
(1,36,475) and Sheik Sarai to Pushpa Bhawan (1,24,232) and the minimum passenger
flows 98,366 in 16 hours were observed at Pushpa Bhawan to Ambedkar Nagar. Out of
the total flows bus passenger constitute about 40 percent followed by cars of 30 percent,
twowheelers of 20 percent, Auto of 8 percent and SMVs of 2 percent as shown in 4.6.4.
Thesection-wise comparison of these 16 hour and peak hour passenger flows are given
in inFigures 4.6.1 to 4.6.4 for both the directions.

Passenger Flows (Ambedkar Nagar to Mool Chand Direction)

250000
mSMVs

M Buses
200000

B Autos ;
B Two Wheelers
150000 1
100000
50000
0

Ambedkar Pushpa Sheikh Sarai- Chirag Delhi- Siri Fort - GK_I
Nagar- Pushpa Bhawan- Chirag Delhi Siri Fort
Bhawan Sheikh Sarai

Total Passenger Flows

Figure 4.6.1: Observed Section-wise Passenger Flows on BRT Corridor (6 AM to 10

PM)
Composition of Passenger Flows
SMVs

2% Cars

4%
Buses
49%

Two Wheelers
18%
Autos
7%

Figure 4.6.2: Composition of Total Passenger Flows observed from Ambedkar
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Nagar to Mool Chand from 6 AM to 10 PM

Passenger Flows (Mool Chand to Ambedkar Nagar Direction)

250000
uSMVs
wn
E 200000 ® Buses
E W Autos
%n 150000 # Two Wheelers
@ & Cars
S
¥
3 100000
3
foe
50000
0

Pushpa Sheikh Sarai - ChiragDelhi- Siri Fort-Chirag GK_I -Siri Fort

Bhawan - Pushpa Sheikh Sarai Delhi
Ambedkar Bhawan '
Nagar-

Figure 4.6.3: Total Passenger Flows observed from Mool Chand to Ambedkar
Nagar from 6 AM to 10 PM

Composition of Passenger Flows
SMVs
2%

Buses
40%

Two Wheelers
20%

Autos
8%

Figure 4.6.4: Composition of Total Passenger Flows observed from Mool Chand to
Ambedkar Nagar from 6 AM to 10 PM
The Peak Hour passenger flows direction wise is given in Table 4.6.2 and shown
in Figure 4.6.5 and 4.6.6. From the Table 4.6.3 and Figure 4.6.5 the maximum Peak hour
Passenger Flows 21,784/hr were observed at Sheikh Sarai -Chirag Delhi section
followed by Chirag Delhi to Siri Fort to (16,116 ) and Pushpa Bhawan to Sheikh Sarai
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( 15,692) , the minimum peak hour passenger flows 10,275/hr were observed at
Ambedkar Nagar to Pushpa Bhawan.

Autos

Wheelers

Up Direction: Ambedkar Nagar to Mool Chand

Buses

ar to Mool Chand
SMVs

Total

Ambedkar Nagar- Pushpa Bhawan | 1688 910 383 7167 127 10,275
Pushpa Bhawan - Sheikh Sarai 3814 3089 1191 | 6632 | 966 | 15,692
Sheikh Sarai - Chirag Delhi 3876 3490 1035 | 12403 | 980 | 21,784
Chirag Delhi - Siri Fort 2970 3502 871 8122 | 651 | 16,116
SiriFort - GK1 Crossing 3912 2795 922 | 4531 | 245 | 12,405
Down Direction: Mool Chand to Ambedkar Nagar
Pushpa Bhawan -Ambedkar Nagar | 3259 2337 456 3137 274 9,463
Sheikh Sarai -Pushpa Bhawan 3144 2027 868 | 4522 | 532 | 11,092
Chirag Delhi-Sheik Sarai 5378 3348 1046 | 7348 | 467 | 17,587
Siri Fort-Chirag Delhi 3845 3029 985 | 4288 | 294 | 12,440
GK I Crossing-Siri Fort 2523 2286 679 | 2921 | 189 8,598

Peak Hour Passenger Flows (Ambedkar Nagar to Moolchand)

25000 T—wsMVs
M Buses

20000 B Autos

o Cars

15000

10000

5000

Peak Hour Passenger Flows

Ambedkar
Nagar- Pushpa

B Two Wheelers

Pushpa
Bhawan -

Bhawan Sheikh Sarai

Sheikh Sarai - = Chirag Delhi - Siri Fort - GK_I

Chirag Delhi

Siri Fort

Figure 4.6.5: Peak hour Passenger Flows per direction observed from Ambedkar
Nagar to Mool Chand
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Peak Hour Passenger Flows (Moolchand to Ambedkar Nagar)
25000
- B SMVs
2
E 20000 +—A Buses
§n W Autos
s W Two Wheelers
@
3 15000 M Cars
-9
=
=
=]
= 10000
-4
5]
o
B
5000
0
Pushpa Bhawan -  Sheikh Sarai - Chirag Delhi- Siri Fort-Chirag GK I -Siri Fort
Ambedkar Nagar- Pushpa Bhawan Sheikh Sarai Delhi

Figure 4.6.6: Peak hour Passenger Flows per direction observed from Mool Chand
to Ambedkar Nagar

Similarly from the Table 4.6.2 and Figure 4.6.6 the Peak Hour passenger flows
From Mool Chand to Ambedkar Nagar shows that the maximum Peak hour Passenger
flows 17,587 /hr were observed at Chirag Delhi - Sheikh Sarai section followed by Siri
Fort - Chirag Delhi (12,440) and Sheik Sarai - Pushpa Bhawan (11,092) and the
minimum peak hour passenger flows 8,598 /hr were observed at Mool Chand - Siri Fort.

4.6.2 Passenger Flows on Non-BRT Corridors
The Passenger flows on selected Non - BRT corridor as mentioned in Section 4.2

has been worked out and the summary of total passenger flows are given in Table 4.6.3
and Figures 4.6.7 to 4.6.10.
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Table 4.6.3: Total Passenger Flows observed at three Selected Non-BRT Mid

Blocks Sections
- ’ A 0 3 §
0
UP Direction
Aurobindo Marg -
AIIMS (near Yusuf 48046 14684 11914 35280 470 1,10,393
Sarai)
Panch Sheel - South
Extn (Near 31590 1193 9258 11137 2250 55,429
Panchsheel Park)

Mool Chand - Pragati
Maidan (near Sundar 34001 20633 10449 28394 654 94,131

Nagar)

DOWN Direction
AIIMS - Aurobindo
Marg (near Yusuf 42852 14017 13901 29883 443  1,01,096
Sarai)
South Extn - Panch
Sheel (Near 30054 674 13488 19931 1561 65,707
Panchsheel Park)
Pragati Maidan -
Mool Chand (near 30361 22095 13488 40826 283 1,07,052
Sundar Nagar)
Passenger Flows on Non-BRT Mid Blocks (Up Direction)
250000
B SMVs
g 200000 ® Buses
E B Autos
E’n 150000 B Two Wheelers
=1 B Cars
2
g 100000
|
= 50000
0
Aurobindo Marg -AlIMS Panch Sheel - South Extn Moolchand-
(near Yusuf Sarai) ( Near Panchsheel Park) PragatiMaidan ( near
Sundar Nagar)
Mid Block Sections

Figure 4.6.7: Total Passenger Flows at three Mid-Blocks Sections (UP Direction)
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Composition of Passenger Flows on Non-BRT Mid

Blocks (Up Direction)
SMVs

3%

Buses
32%

12% Two Wheelers
14%

Figure 4.6.8: Composition of Total Passenger Flows observed three Mid-Blocks

Sections (Upward Direction)

Passenger Flows on Non-BRT Mid Blocks (Down Direction)
250000
mSMVs
M Buses
200000 B-Autos
g B Two Wheelers
-E ® Cars
. 150000
Y
8D
=)
-]
a
&£ 100000 -
=¥
=
)
= 50000
0
AIIMS- Aurobindo Marg South Extn - Panch Sheel PragatiMaidan-
(near Yusuf Sarai) (near Panchsheel Park) Moolchand (near Sundar
Mid Block Sections Nagar)

Figure 4.6.9: Total Passenger Flows at three Mid-Blocks Sections (Down

Direction)
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1%

Buses
34%

Autos
11%

Composition of Passenger Flows on Non-BRT
Mid Blocks (DS?/IV\\Im Direction)
S

wo Wheelers

Figure 4.6.10: Composition of Total Passenger Flows observed three Mid-Blocks

Sections (Downward Direction)

From the Table 4.6.3 and Figure 4.6.7 to 4.6.9, it can be observed that the
maximum passenger flows were on Aurobindo Marg (1, 10,393) in upward direction
and Mathura Road near Sunder Nagar. (1,07,052) downward direction. Out of the total
flows bus passengers constitute about 32 percent (upward direction) 34 percent
(downward direction) followed by cars 39 percent (upward direction) 43 percent
(downward direction) , Two wheelers 14 percent (upward direction) 11 percent
(downward direction), Auto 12 percent (upward direction) 11 percent (downward
direction) and SMVs 3 percent (upward direction) 1 percent (downward direction).

The peak hour passenger flows upward direction as well downward directions

are given in Table 4.6.4 and Figure 4.6.11 and 4.6.12.
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Table 4.6.4: Peak hour Passenger flows at three Selected Non-BRT Mid Block

Sections
Name (_)f the Pealc Cars Two Autos Buses SMVs Total
Section Hour Wheelers
UP Direction
Aurobindo Marg - 9.00 .
AIIMS (near Yusuf 1(') 00 4416 1322 1088 4014 35 10,874
Sarai) '
Panch Sheel - 10.00
South Extn (Near 11' 00 2074 100 833 1443 424 4,875
Panchsheel Park) ) '
Mool Chand -
Pragati Maidan 18.00- :
2838 2326 776 2586 33 8,558
(near Sundar 19.00
Nagar)
DOWN Direction
AIIMS - Aurobindo 19.00
Marg (near Yusuf 20' 00 6515 1124 913 2488 16 11,056
Sarai) )
South Extn - Panch 10.00-
Sheel (Near 11' 00 3067 69 1180 2590 211 7,118
Panchsheel Park) '
Pragati Maidan - 18.00
Mool Chand (near 19' 00 2697 2057 949 4336 26 10,064
Sundar Nagar) '
25000 Peak Hour Passenger Flows on Non-BRT Mid Block
(Up Direction) WSMVs
g 20000 =B Buses
2 B Autos
t 15000 B Two Wheelers |
En | Cars
2 10000
n
&
Ts 5000
s
0
Aurobindo Marg -AlIMS Panch Sheel - South Extn ( Moolchand-
(near Yusuf Sarai) Near Panchsheel Park) PragatiMaidan ( near
Sundar Nagar)
Mid Block Sections

Figure 4.6.11: Peak Hour Passenger Flows observed at three Selected Non-BRT
Mid Blocks Sections (Upward Direction)
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Peak Hour Passenger Flows on Non-BRT Mid Blocks

25000 (l’)nv\m nirprtinn}

20000 B SMVs
g o Buses
0
& 15000 ® Autos
;g;n ® Two Wheelers
§ & Cars
3 10000
A
3
e
=

5000

0
AIIMS- AUrObindo Marg  South Extn - Panch Sheel PragatiMaidan- Moolchand
(near Yusuf Sarai) (Near Panchsheel Park) (near Sundar Nagar)
Mid Block Sections

Figure 4.6.12: Peak hour Passenger Flows observed at three Non-BRT Mid-Blocks
Sections (Downward Direction)

From the Table 4.6.4 and Figure 4.6.11, the maximum Peak hour Passenger
Flows 10,874 /hr (upward direction), 11,056/hr (downward direction) were observed
Aurobindo Marg section followed by Sundar Nagar Section 8,558/hr. (upward
direction), 10,064 /hr (downward direction).

4.7 Spot Speed Study

As mentioned in previous chapters, the spot speed survey was conducted at two
locations. These locations were selected to assess the operating speeds of the traffic
plying on BRT corridor. The collected spot speed data was analysed and the mean spot
speeds were determined and presented in Table 4.7.1. From this table, it can be
observed that the mean speed of cars and two wheelers are ranging between 38 to 42
kmph followed by auto rickshaws reported at 33 kmph. It is also observed that the
average speed of buses / mini buses about 35 kmph whereas the mean speed of cycles is
14 kmph. Further, the 85t Percentile speeds on mid-blocks are presented in Table 4.7.2
From the Table 4.7.2 and referred annexure, it can be observed that the 85t Percentile
speeds at mid blocks on the corridor cars ranges from 47 to 48 kmph followed by two
wheelers 49 kmph, Autos 37 kmph, Buses from 38 to 42 kmph, Commercial Vehicles
ranging between 36 kmph to 43 kmph and Cycles 15 kmph.
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Table 4.7.1: Mean Spot S

Mean Speed (in kmph)

peeds on Typical Mid Block Sections of the BRT Corridor

Vehicle Type Krishi Vihar Sheikh Sarai Weighted
DOWN* Up# DOWN* up# Average
Small Car 35.3(280) 40.7 (334) 40 (312) 36.6 (235) 38.4
Big Car 36.1 (156) 43.2(255) 39.9(135) 37.1(194) 39.5
Two Wheeler 39.4 (185) 47.9(276) 42.4(282) 39.7 (496) 42.1
Auto 28.5 (115) 36.4(237) 33.5(284) 31.4(170) 33.2
Bus 33(230) 34.3(170) 35(232) 34.3(259) 34,1
Mini Bus 35.3 (86) 37.7 (74) 33.7 (83) 38.9 (46) 36.0
LCV 28.6 (38) 33 (44) 30 (85) 31.7 (63) 30.8
HCV 24 (1) 33.5(85) 30.5 (64) 36.2 (5) 32.3
Cycle 11.3(89) 14.7(141) 129(104) 14.7(136) 13.7

Note: Values given in parenthesis represents sample size, LCV- Light Commercial Vehicle; HCV- Heavy
Commercial Vehicle; # Up is Mool Chand - Ambedkar Nagar direction of Travel;
* Down is Ambedkar Nagar - Mool Chand direction of Travel

Table 4.7.2: 85th Percentile Spot Sp

Vehicle Type

Krishi Vihar

DOWN*

Up#

Sheik Sarai

DOWN*

Up#

eeds on Typical Locations of the BRT Corridor
Mean Speed (in kmph)

Weighted
Average

Small Car 42.28 49.65 48.92 46.04 46.9
Big Car 44.50 51.14 50.23 45.17 48.0
Two Wheeler 50.29 56.69 50.05 43.89 49.3
Auto 32.14 41.16 37.46 36.60 37.6
Bus 36.52 39.28 39.20 37.01 37.9
Mini Bus 43.05 43.00 37.81 47.60 42.3
LCV 34.86 40.90 34.24 37.34 36.5
HCV 37.00 48.25 36.20 38.75 42.9
Cycle 38.83 16.53 13.79 16.15 15.1

Note: Values given in parenthesis represents sample size, LCV- Light Commercial Vehicle; HCV- Heavy
Commercial Vehicle; # Up is Mool Chand - Ambedkar Nagar direction of Travel;
* Down is Ambedkar Nagar - Mool Chand direction of Travel
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4.8 Queue Length and Saturation Flows

Queue length survey was conducted at all the six intersections falling on the
study corridor. The measurement of the queues building on the different approach
roads of the intersections was accomplished by ear marking 50 - 100 m section on the
ground coupled with posting of enumerators at strategic locations on each of the arms
of the intersections (approach-wise). The above arrangement was employed on the
study section spanning for a length of 500 m on the major approaches (ie. J.B. Tito
Marg) whereas in the case of minor approaches it was manned up to 200m. This study
was conducted during the morning (08:00 AM to 12:00 Noon) and evening peak (04:00
PMto 08:00 PM) hours so as to assess the maximum and average queue length on each
approach of the different intersections. This survey was conducted during the normal
BRT operation as well during experimental trial run and the results of analysis of queue
length observed from these experiments is discussed in the succeeding sections.

4.81 Results of Queue Length Surveys during normal BRT Operations

As mentioned above, the queue length survey was conducted during the normal

BRT operations on the study corridors aimed at measuring the queue build-up (as per

procedure envisaged in Section 4.8) on the BRT Lane and other Motor Vehicle (MV)

separately. The queue length statistical summary in terms of minimum, maximum,

mean and standard deviation (SD) on different approaches at all the intersections are
presented in Table 4.8.1 to Table 4.8.6. Further, the observed queue build-up at the
major intersections on the study corridor for both directions of travel is presented in

Figure 4.8.1 and 4.8.2. The following inferences have been drawn from the above

referred tables and figures:

. The queue build-up on the study corridor is primarily due to controlling of the
signal on manual mode during morning and evening peak hours. Obviously, the
major approach arms of the Chirag Delhi intersection and Sheikh Sarai
intersection are heavily congested during the morning and evening peak hours
and hence the long queues were witnessed due to over-saturated status of these
intersections.

. Since the number of buses during the peak hours is ranging around 254, the
maximum queue length build-up is witnessed only on the MV lane whereas on
the BRT queue dissipation was noted during almost all the signal cycles.

. Out of all the six intersections, the maximum queue build-up was witnessed at
Siri Fort Intersection on Mool Chand approach stretching up to 600 m. Similarly
the average standard deviation of all approaches was observed to be quite high
at Siri Fort junction (102 m) followed by Chirag Delhi junction (79 m).

. Queue length on all approaches of the Chirag Delhi intersection were very high
with the maximum observed queue length was stretching up to 500m. Further, it
was noted that even on the Nehru Place Approach and IIT approaches the
maximum queue length observed was as high as 400 m with the average queue
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building up to 176 m and 139 m respectively. This phenomenon may be
attributed to the over saturated status of this intersection.

) The observed average maximum queue length at Siri Fort and Chirag Delhi
intersections were 383 m and 367 m respectively whereas the average queue
build-up on the Ambedkar Nagar Intersection, Pushpa Bhavan and Sheikh Sarai
Intersection was 183 m, 150 m and 180 m respectively.

Table 4.8.1: Queue Length Statistics on Various Approaches at Ambedkar Nagar

Intersection
QUGUE.! Ielzngth Mool Mool Mehrauli Mehrauli Badarpur  Badarpur
Statistical Chand Chand Approach  Approach Boarder Boarder
Measures Approach  Approach (AI;II;Lane) (BIIJ?I;‘ Lane) Approach  Approach
(in meters) (MV Lane) (BRT Lane) (MV Lane) (BRT Lane)
Minimum 0.0 50.0 0.0 50.0 50.0 50.0
Maximum 150.0 100.0 250.0 250.0 2500 100.0
Average 75.2 63.5 124.0 105.8 122.7 65.8
SD 259 22.3 58.2 59.5 52.7 23.3

Table 4.8.2: Queue Length Statistics on Various Approaches at Pushpa Bhawan

Intersection
|

gt O g Dattinpury ATROSNr Ambetiar
Measares  Approach T ey Approach  Approach
(in meters) (MV Lane) Lane) (MV Lane) (BRT Lane)

Minimum 50.0 50.0 0.0 0.0 50.0 50.0
Maximum 150.0 100.0 200.0 150.0 100.0 200.0
Average 71.7 53.9 106.9 76.9 51.3 64.2
SD 27.6 13.3 42.2 27.8 7.8 30.1

Table 4.8.3: Queue Length Statistics on Various Approaches at Sheikh Sarai

Intersection
Q‘;f:gslg'c‘ith Mool Chand Mool Chand A";Il;eg‘:;ar A“;Zeg‘;}lfar Saket
Measures ?135;(:;3; (1;213}2)2’?:) Approach Approach 2‘35 2(::;‘;
(in meters) (MV Lane) (BRT Lane)
Minimum 50.0 50.0 50.0 50.0 0.0
Maximum 250.0 100.0 250.0 150.0 150.0
Mean 154.2 51.5 132.7 571 83.5
SD 50.3 8.4 56.6 19.2 27.6
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Table 4.8.4: Queue Length Statistics on Various Approaches at Chirag Delhi

Intersection

1(,2(:1“:131 Mool Mool Nehru Ambedkar Ambedkar

. g- Chand Chand Nagar Nagar nT
Statistical Place
Measures Approach  Approach Approach Approach Approach Approach

MV |4 RT Lar

(in meters) (MV Lane) (BRT Lane) (MV Lane) (B ane)
Minimum 100 100 0 0 100 30
Maximum 500 300 400 400 200 400
Average 425 114.6 176.3 273.8 111.7 138.5

SD 113.7 36.5 97.8 - 1233 32.2 68.5

Statistics on Various Approaches at Siri Fort Junction

Table 4.8.5: Queue Leng
Queue Length

Statistical GK Approach Siri Fort ‘Mool Chand Chirag Delhi
Measures pp Approach Approach Approach
(in meters)
Minimum 0 0 0 0
Maximum 250 250 600 430
Average 64.3 73.98 169.21 137.45
SD 68.82 68.49 155.27 117.12

Table 4.8.6: Queue Length Statistics on Various Approaches at GK Crossing
Junction

Queue Length

Statistical Siri Fort
Measures GK Approach Approach
(in meters)
Minimum 0 v 0
Maximum 450 400
Average 151.5 38.1
SD 131.3 76.8
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Figure 4.8.1: Queue Length at the Major Intersections on the Study Corridor from
Mool Chand to Ambedkar Nagar Direction of Travel on MV Lane
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Figure 4.8.2: Queue Length at the Major Intersections on the Study Corridor from
Ambedkar Nagar to Mool Chand Direction of Travel on MV Lane

ﬁ 23_'__5 CSIR-Central Road Research Institute, New Delhi-25 Page 84



Evaluating Bus Rapid Transit (BRT) Corridor Performance from Final Report
Ambedkar Nagar to Mool Chand, Delhi

48 Results of Saturation Flow Analysis during normal BRT Operations

Saturation flow survey was conducted at all the intersections on the study
corridor covering effective part of the morning (08:00 AM to 01:00 PM) and evening
peak hours (04:00 PM to 08:00 PM) coupled with inter peak period aimed at
understanding the traffic discharge occurring at each of the intersections spread over
different signal cycles. Saturation flow rate was estimated for each approach arm by
enumerating the number of vehicles that would pass through the intersection during
the green time for that approach. It was worked out separately for MV lane and BRT
lane by estimating the number of intersections that can pass through the intersection
during each hour under the prevailing traffic and roadway conditions. The saturation
flow determined for all the intersections is presented in Figure 4.8.1 to Figure 4.8.4 by
referring to Ambedkar Nagar side approach and Mool Chand side approach. All these
figures represents that the saturation flow rate in PCU per hour. Further, it may be
noted from the above that at some of the intersections, saturation flow data collection
during the morning hours was conducted from 09:00 AM to 01:00 PM instead of 08:00
AM to 12:00 Noon and hence the 08:00 AM to 09:00 AM data column is left blank in
some cases. The following inferences have been drawn from the above figures.

. During the morning hours, it is evident that the traffic discharge at the Greater
Kailash-I (GK-I) intersection and Chirag Delhi intersection exhibits the maximum
saturation flow rate accounting for about 6850 PCUs/hr and 6100 PCUs/hr on
MV lane respectively whereas it is about 550 PCUs/hr and 500 PCUs/hr on BRT
lane respectively on the Mool Chand bound approach (Up Direction). Similarly,
during the evening hours too, GK-I Intersection followed by Chirag Delhi
accounts for the maximum saturation flow rate numbering around 4800
PCUs/hr and 4600 PCUs/hr on MV lane respectively whereas it is about 500
PCUs and 450 PCU/hr respectively on BRT lane.

° In the case of Siri Fort Intersection, it is evident that the saturation flow
discharge rate is marginally higher during the evening hours (i.e. 4400 PCUs/hr)
as compared to the morning hours (ie. 4200 PCUs/hr) on Mool Chand bound
approach (Up Direction).

. The saturation flow rate at the remaining intersections like Ambedkar Nagar
Intersection, Pushpa Bhavan Intersection and Sheikh Sarai Intersection is
hovering between 1900 PCUs/hr to 4800 PCUs/hr on the MV lane during the
different time periods of the day. The signal at Pushpa Bhavan is observed to
remain under auto mode for the effective part of the day except during the
evening peak wherein the maximum quantum of traffic discharges ranges
around 1800 to 1900 PCUs/hour.
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Figure 4.8.3: Saturation Flow Rate on Mool Chand Bound Approach (Up direction)
during Morning Hours at Different Intersections
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Figure 4.8.4: Saturation Flow Rate on Mool Chand Bound Approach (Up direction)
during Evening Hours at Different Intersections
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Figure 4.8.5: Saturation Flow Rate on Ambedkar Nagar Bound Approach (Down
direction) during Morning Hours at Different Intersections
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Figure 4.8.6: Saturation Flow Characteristics on Ambedkar Nagar Bound Approach
(Down direction) during Evening Hours at Different Intersections

. Similarly, the Khanpur T- Intersection / Ambedkar Nagar Intersection tend to
exhibit the same trend releasing around 2100 vehicles as that of Pushpa Bhavan
both during and -morning and evening peak periods under manual mode of
operation.
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o To summarize, the utility of the saturation flow results would be lost when the
signal is operated under manual mode instead of automatic mode due to
exigencies like over saturated conditions. However, it was evident due to over
saturated conditions prevalent at the major intersections located on this corridor,
the signals were being operated under manual mode during the peak hours and
hence no tangible outputs could be derived from the saturation flow study.

4.9 Measurement of Fuel Consumption under normal BRT Operations

A total of 16 test runs by car were made spread over different time periods
during normal BRT operations. A summary of the journey time and the associated
delays during the test run for the petrol and diesel driven cars across different time
periods of normal BRT operations is shown in Table 4.9.1 to 4.9.6. Subsequently, the
fuel consumption during idling and cruising conditions observed presented in Table
4.9.7 to 4.9.12. The summary of the fuel consumption data comprising of m!l/10m and
ml/minute is presented in Table 4.9.13.

Table 4.9.1: Travel Time on the Study Stretch during the Morning Time (8:00 AM ~
11:00 AM) for Petrol Driven Test Car under normal BRT operations

) Journey Journe
Road Stretch Distance 'Delay Time Speedy
(m) Time(Sec) (Min) (kmph)
UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 122 (36%) 5.44 15.19
Pushpa Bhawan to Sheikh Sarai 620 124 (56%) 340  10.17
Sheikh Sarai to Chirag Delhi 930 92 (44%) 3.29 16.01
Chirag Delhi to Siri Fort 1420 228 (59%) 6.26 13.23
Siri Fort to GK-1 Crossing 800 0 (0%) 1.33 31.02
GK-I Crossing to Mool Chand 580 119 (61%) 3.17 10.61
TOTAL 5800 685 (47%) 24.08 14.42
DOWN Direction
Mool Chand to GK I Crossing 580 0 (0%) 1.23 25.24
GK-I Crossing to Siri Fort 800 153 (60%) 4.17 11.20
Siri Fort to Chirag Delhi 1420 239 (57%) 6.58 12.24
Chirag Delhi to Sheikh Sarai 930 36 (19%) 3.05 18.10
Sheikh Sarai to Pushpa Bhawan 620 86 (54%) 2.40 13.96
Pushpa Bhawan to Ambedkar Nagar 1450 87 (30%) 451 17.96
TOTAL 5800 601 (43%) 23.13 14.99
Note: Value in parenthesis shows the percentage of delay experienced out of the total travel time
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Taible 4.9.2: Travel Time on the Study Stretch during the Afternoon Time (12:00
noon ~ 4:00 PM) for Petrol Driven Test Car under normal BRT operations
Journey Journey

Road Stretch Distance .Delay Time Speed
(m) Time(Sec) (Min) (kmph)

UP Direction
Amlbedkar Nagar to Pushpa Bhawan 1450 202 (51%) 6.39 13.07
Puslpa Bhawan to Sheikh Sarai 620 56 (42%) 2.12 16.90
Sheikh Sarai to Chirag Delhi 930 265 (68%) 6.29 8.60
Ching Delhi to Siri Fort 1420 71 (29%) 4.04 20.95
Siri fort to GK-I Crossing 800 2 (1%) 1.59 24.25
GK-ICrossing to Mool Chand 580 158 (66%) 3.58 8.76
TOTAL 5800 754 (50%)  25.22 13.72

DOWN Direction

Mool Chand to GK I Crossing 580 0 (0%) 1.23 25.02
GK-ICrossing to Siri Fort 800 214 (65%) 5.29 8.76
Siri fort to Chirag Delhi 1420 193 (50%) 6.25 13.28
Chirag Delhi to Sheikh Sarai 930 44 (23%) 3.09 17.76
Sheikh Sarai to Pushpa Bhawan 620 80 (53%) 2.30 14.83
Pushpa Bhawan to Ambedkar Nagar 1450 36 (17%) 3.33 24.52
TOTAL 5800 567 (42%) 22.29 15.48

Table 4.9.3: Travel Time on the Study Stretch during the Evening Time (4:00 PM ~
8:00 PM) for Petrol Driven Test Car under normal BRT operations

) Journe Journe
Road Stretch Distance .De]ay Timey Speedy
(m) Time(Sec) (Min) (kmph)
UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 296 (56%) 8.43 9.98
Pushpa Bhawan to Sheikh Sarai 620 178 (66%) 4.30 8.28
Sheikh Sarai to Chirag Delhi 930 211 (63%) 5.32 9.93
Chirag Delhi to Siri Fort 1420 105 (39%) 4.26 19.21
Siri Fort to GK-I Crossing 800 6 (4%) 211 22.03
GK-1Crossing to Mool Chand 580 108 (53%) 3.24 10.25
TOTAL 5800 903 (52%) 28.50 12.07
DOWN Direction
Mool Chand to GK I Crossing 580 0 (0%) 1.21 25.85
GK-I Crossing to Siri Fort 800 265 (61%) 7.14 6.64
Siri Fort to Chirag Delhi 1420 301 (58%) 8.40 9.84
Chirag Delhi to Sheikh Sarai 930 8 (5%) 2.53 19.32
Sheikh Sarai to Pushpa Bhawan 620 119 (56%) 331 10.56
Pushpa Bhawan to Ambedkar Nagar 1450 23 (9%) 4.05 21.33
TOTAL 5800 715 (43%) 27.44 12.55
Note: Value in parenthesis shows the percentage of delay experienced out of the total travel time
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Table 4.9.4: Travel Time on the Study Stretch during the Morning Time (8:00 AM ~
11:00 AM) for Diesel Driven Test Car under normal BRT operations

Distance Journey Journey
Road Stretch (m) Delay (Sec) Time Speed
(Min) (kmph)
v UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 164 (42%) 6.31 13.37
Pushpa Bhawan to Sheikh Sarai 620 96 (55%) 2.56 12.71
Sheikh Sarai to Chirag Delhi 930 83 (42%) 3.18 16.95
Chirag Delhi to Siri Fort 1420 62 (28%) 3.39 23.49
Siri Fort to GK-I Crossing 800 12 (9%) 2.06 2291
GK-I Crossing to Mool Chand 580 59 (43%) 2.16 15.05
TOTAL 5800 475 (38%) 20.45 16.77
DOWN Direction
Mool Chand to GK I Crossing 580 0(0%) 1.01 33.61
GK-I Crossing to Siri Fort 800 79 (49%) 241 17.85
Siri Fort to Chirag Delhi 1420 147 (45%) 5.30 15.60
Chirag Delhi to Sheikh Sarai 930 77 (38%) 3.20 16.71
Sheikh Sarai to Pushpa Bhawan . 620 84 (53%) 2.38 14.10
Pushpa Bhawan to Ambedkar Nagar 1450 43 (18%) 4.05 21.33
TOTAL 5800 429 (37%) 19.16 18.07

Note: Value in parenthesis shows the percentage of delay experienced out of the total travel time

Table 4.9.5: Travel Time on the Study Stretch during the Afternoon Time (12:00

noon ~ 4:00 PM) for Diesel Driven Car under normal BRT o

erations

] Journey Journe
Road Stretch Distance -Delay Time Speedy
(m) Time(Sec) (Min) (kmph)
UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 187 (49%) 6.25 13.57
Pushpa Bhawan to Sheikh Sarai 620 121 (57%) 3.32 10.52
Sheikh Sarai to Chirag Delhi 930 218 (64%) 5.39 9.89
Chirag Delhi to Siri Fort 1420 156 (47%) 5.28 15.68
Siri Fort to GK-I Crossing 800 7 (7%) 1.51 25.93
GK-I Crossing to Mool Chand 580 70 (46%) 2.33 13.45
TOTAL 5800 759 (50%) 25.27 13.67
DOWN Direction
Mool Chand to GK I Crossing 580 0 (0%) 1.04 31.84
GK-I Crossing to Siri Fort 800 160 (44%) 5.05 9.43
Siri Fort to Chirag Delhi 1420 29 (16%) 6.08 13.99
Chirag Delhi to Sheikh Sarai 930 39 (34%) 3.00 18.65
Sheikh Sarai to Pushpa Bhawan 620 73 (26%) 1.54 19.59
Pushpa Bhawan to Ambedkar Nagar 1450 511 (39%) 447 18.22
TOTAL 5800 567 (42%) 21.58 15.84

Note: Value in parenthesis shows the percentage of delay experienced out of the total travel time
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Table 4.9.6: Travel Time on the Study Stretch during the Evening Time (4:00 PM ~
8:00 PM) for Diesel Driven Test Car under normal BRT operations

) . Journey Journey
Road Stretch Distance  Delay Time Time Speed

(m) (Sec) (Min) (kmph)

UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 263 (55%) 7.58 10.91
Pushpa Bhawan to Sheikh Sarai 620 133 (61%) 3.38 10.25
Sheikh Sarai to Chirag Delhi 930 325 (66%) 8.08 6.86
Chirag Delhi to Siri Fort 1420 344 (67%) 8.36 9.99
Siri Fort to GK-I Crossing 800 0 (0%) 1.26 33.61
GK-I Crossing to Mool Chand 580 150 (61%) 4.06 8.34
TOTAL 5800 1213 (60%) 33.52 10.28
DOWN Direction

Mool Chand to GK I Crossing 580 0 (0%) 1.13 28.08
GK-I Crossing to Siri Fort 800 131 (51%) 413 11.36
Siri Fort to Chirag Delhi 1420 282 (54%) 8.38 9.94
Chirag Delhi to Sheikh Sarai 930 31 (16%) 3.11 17.56
Sheikh Sarai to Pushpa Bhawan 620 61 (39%) 2.35 14.41
Pushpa Bhawan to Ambedkar Nagar 1450 114 (30%) 6.17 13.83
TOTAL 5800 618 (39%) 26.07 13.32

Note: Value in parenthesis shows the percentage of delay experienced out of the total travel time

Table 4.9.7: Fuel Consumption on the Study Stretch during the Morning Time
(8:00 AM ~ 11:00 AM) for Petrol Driven Test Car under normal BRT operations

Fuel Consumption (ml)

Total

Distance

Road Stretch
(m) Idling

LY

UP Direction

Ambedkar Nagar to Pushpa Bhawan 1450 19.1 (17%) 114.93
Pushpa Bhawan to Sheikh Sarai 620 17.6 (31%) 57.30
Sheikh Sarai to Chirag Delhi 930 12.9 (20%) 64.48
Chirag Delhi to Siri Fort 1420 31.2 (29%) 105.93
Siri Fort to GK-I Crossing 800 0 (0%) 40.30
GK-1 Crossing to Mool Chand 580 17 (34%) 50.48

TOTAL 5800 97.7(23%) 433.41

DOWN Direction

Mool Chand to GK 1 Crossing 580 - 0 (0%) 45.85
GK-1 Crossing to Siri Fort 800 22.1 (34%) 64.73
Siri Fort to Chirag Delhi 1420 33.6 (27%) 122.47
Chirag Delhi to Sheikh Sarai 930 5.4 (7%) 72.21
Sheikh Sarai to Pushpa Bhawan 620 13.2 (27%) 48.44
Pushpa Bhawan to Ambedkar Nagar 1450 13.1 (12%) 105.26

TOTAL 5800 87.4(19%) 458.96

Note: Value in parenthesis shows the percentage of fuel consumption during idling time
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Table 4.9.8: Fuel Consumption on the Study Stretch during the Afternoon Time

(12:00 noon ~ 4:00 PM) for Petrol Driven Test Car under normal BRT o

perations

Road Stretch Distance Fuel Consumption (ml)
(m) Idling Total
UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 28.4 (23%) 120.75
Pushpa Bhawan to Sheikh Sarai 620 8.0 (18%) 4498
Sheikh Sarai to Chirag Delhi 930 36.3 (39%) 93.30
Chirag Delhi to Siri Fort 1420 10.2 (11%) 94.20
Siri Fort to GK-I Crossing 800 0.3 (1%) 46.82
GK-I Crossing to Mool Chand 580 22.3 (39%) 57.35
TOTAL 5800 105.4 (23%) 457.40
DOWN Direction

Mool Chand to GK I Crossing 580 0 (0%) 4591
GK-I Crossing to Siri Fort 800 29.4 (38%) 76.52
Siri Fort to Chirag Delhi 1420 25.3 (21%) 119.94
Chirag Delhi to Sheikh Sarai 930 6.5 (9%) 73.27
Sheikh Sarai to Pushpa Bhawan 620 11.2 (24%) 46.58
Pushpa Bhawan to Ambedkar Nagar 1450 5.2 (6%) 92.02
TOTAL 5800 77.5(17%) 454.26

Note: Value in parenthesis shows the percentage of fuel consumption during idling

Distance

Road Stretch

perations

Table 4.9.9: Fuel Consumption on the Study Stretch during the Evening Time (4:00
PM ~ 8:00 PM) for Petrol Driven Test Car under normal BRT o
Fuel Consumption (ml)

(m) Idling Total
UP Direction '

Ambedkar Nagar to Pushpa Bhawan 1450 44.9 (33%) 134.47
Pushpa Bhawan to Sheikh Sarai 620 31.1 (45%) 68.57
Sheikh Sarai to Chirag Delhi 930 29.9 (35%) 84.37
Chirag Delhi to Siri Fort 1420 16.3 (16%) 101.69
Siri Fort to GK-1 Crossing 800 1.1 (2%) 50.13
GK-I Crossing to Mool Chand 580 159 (31%) 52.10

TOTAL 5800 139.1 (28%) 491.32

DOWN Direction

Mool Chand to GK I Crossing 580 0.0 (0%) 48.64
GK-1 Crossing to Siri Fort ' 800 39 (50%) 78.59
Siri Fort to Chirag Delhi 1420 48.2 (34%) 141.95
Chirag Delhi to Sheikh Sarai 930 1.9 (2%) 74.20
Sheikh Sarai to Pushpa Bhawan 620 18.4 (31%) 59.73
Pushpa Bhawan to Ambedkar Nagar 1450 3.9 (4%) 96.39

TOTAL 5800 111.3 (22%) 499.49
Note: Value in parenthesis shows the percentage of fuel consumption during idling
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Table 4.9.10: Fuel Consumption on the Study Stretch during the Morning Time
(8:00 AM ~ 11:00 AM) for Diesel Driven Test Car under normal BRT operations

RNy

Distance Fuel Consumption (ml)
Road Stretch
(m) Idling Total
UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 28.6 (17%) 167.51
Pushpa Bhawan to Sheikh Sarai 620 16.3 (23%) 71.13
Sheikh Sarai to Chirag Delhi 930 13.8 (17%) 79.81
Chirag Delhi to Siri Fort 1420 9.2 (7%) 126.04
Siri Fort to GK-I Crossing 800 1.5 (2%) 65.56
GK-I Crossing to Mool Chand 580 9.1 (17%) 55.28
TOTAL 5800 78.5 (14%) 565.32
DOWN Direction

Mool Chand to GK I Crossing 580 0.0 (0%) 73.94
GK-I Crossing to Siri Fort 800 13.9 (21%) 65.64
Siri Fort to Chirag Delhi 1420 24.8 (16%) 153.78
Chirag Delhi to Sheikh Sarai 930 12.6 (13%) 100.72
Sheikh Sarai to Pushpa Bhawan 620 13.7 (19%) 72.42
Pushpa Bhawan to Ambedkar Nagar 1450 6.8 (6%) 117.72
TOTAL 5800 71.7 (12%) 584.21

Distance

Road Stretch
(m)

Note: Value in parenthesis shows the percentage of fuel consumption during idling

Idling

Table 4.9.11: Fuel Consumption on the Study Stretch during the Afternoon Time
(12:00 noon ~ 4:00 PM) for Diesel Driven Test Car under normal BRT o

Fuel Consumption (ml)

berations

Total

UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 30.8 (20%) 150.40
Pushpa Bhawan to Sheikh Sarai 620 20.2 (28%) 71.95
Sheikh Sarai to Chirag Delhi 930 35.8 (32%) 111.42
Chirag Delhi to Siri Fort 1420 25.4 (19%) 134.59
Siri Fort to GK-I Crossing 800 1.2 (2%) 52.94
GK-I Crossing to Mool Chand 580 11.2 (19%) 59.49
TOTAL 5800 124.7 (21%) 580.79
- DOWN Direction
Mool Chand to GK I Crossing 580 0.0 (0%) 78.94
GK-I Crossing to Siri Fort 800 33.1 (36%) 92.30
Siri Fort to Chirag Delhi 1420 25.0 (17%) 147.52
Chirag Delhi to Sheikh Sarai 930 5.3 (5%) 100.02
Sheikh Sarai to Pushpa Bhawan 620 6.4 (12%) 53.87
Pushpa Bhawan to Ambedkar Nagar 1450 11.3 (9%) 130.63
TOTAL 5800 81.1 (13%) 603.28
Note: Value in parenthesis shows the percentage of fuel consumption during idling
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Table 4.9.12: Fuel Consumption on the Study Stretch during the Evening Time
4:00 PM ~ 8:00 PM) for Diesel Driven Test Car under normal BRT operations

Road Stretch Distance Fuel Consumption (ml)
(m) Idling Total
UP Direction
Ambedkar Nagar to Pushpa Bhawan 1450 46.7 (28%) 167.69
Pushpa Bhawan to Sheikh Sarai 620 25.9 (33%) 78.62
Sheikh Sarai to Chirag Delhi 930 57.1 (41%) 139.73
Chirag Delhi to Siri Fort 1420 613 (40%)  153.71
Siri Fort to GK-I Crossing 800 0 (0%) 47.86
GK-I Crossing to Mool Chand 580 25.7 (34%) 76.06
TOTAL 5800 216.8 (33%) 663.66
DOWN Direction

Mool Chand to GKI Crossing 580 0 (0%) 57.77
GK-I Crossing to Siri Fort 800 22.4 (29%) 77.68
Siri Fort to Chirag Delhi 1420 49.2 (28%) 176.73
Chirag Delhi to Sheikh Sarai 930 5.5 (5%) 99.58
Sheikh Sarai to Pushpa Bhawan 620 10.7 (19%) 57.67
Pushpa Bhawan to Ambedkar Nagar 1450 20.5 (14%) 142.85
TOTAL 5800 108.3 (18%) 612.26

Note: Value in parenthesis shows the percentage of fuel consumption during idling

Table 4.9.13: Average Fuel Consumption from Petrol and Diesel Driven Probe
Cars during normal BRT operations
Fuel Consumption Fuel Consumption

Road Stretch

(ml/10m) (ml/minute)

Petrol Driven Vehicle

UP Direction:

Ambedkar Nagar to Mool Chand
DOWN Direction:

Mool Chand to Ambedkar Nagar

0.8 17.68

0.8 19.33

Diesel Driven Vehicle

UP Direction:

Ambedkar Nagar to Mool Chand
DOWN Direction:

Mool Chand to Ambedkar Nagar

1.0 23.22

1.0 27.08

The salient observations drawn from Table 4.9.1 to 4.9.13 are presented below:

. The quantum of delay observed ranged from 7 - 20 minutes across different time
periods of the day.
o The amount of fuel consumed due to idling at the intersections ranged from 78

ml to 139 ml in the case of petrol driven test car whereas in the case of diesel
driven test car it is hovering between 72 ml to 217 ml across different time
periods of the day. The maximum quantum of fuel was consumed on the section
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between Sheikh Sarai to Chirag Delhi and similarly Chirag Delhi to Siri Fort due
to the over saturated condition of the Chirag Delhi and Siri Fort intersections
during the peak hours.

o The journey speed observed ranged from 10 kmph - 18 kmph across different

' time periods of the day.

o The amount of fuel wasted due to idling is ranging between 2 % to 45 %, with the
maximum quantum wastage of fuel noted on the stretch between Sheikh Sarai to
Chirag Delhi varying in the range of 17 per cent to 41 per cent across varying
time periods of the day. Further, the time lost in idling varied from 37% to 60%.

o The fuel efficiency was low in diesel vehicle (Tata Sumo) and this may be
attributed to the higher engine capacity of diesel vehicle (2000 cc) as compared
with lower engine capacity (800 cc) of the petrol vehicle.

4.10 Parking Study

As given in earlier chapter, parking surveys were conducted at the selected
locations on the BRT corridor where parking problems are clearly seen. Based on the
reconnaissance visit, this survey has been conducted near Madangir spanning for 12
hourson a given working day starting from 8:00 AM to 8:00 PM. During the process of
evaluation of the BRT corridor from Ambedkar Nagar to Mool Chand, the parking
analysis derived include the parking accumulation and duration based on collected data
A total of 4 locations as presented in Figure 4.10.1 mentioned earlier and the collected
parking accumulation and duration data has been analysed. The results of parking study
at theselected four locations are presented in Figure 4.10.2 to 4.10.5.

P-3 P-1

Ambedkar
Nagar
Madangir

Virat Road

Figure 4.10.1: Locations of Parking Survey
From the Figure 4.10.1, it can be observed that the number of vehicles parked is

high in the morning and evening time with a variation from about 40 to 70 vehicles in
one hour. It can be further observed that more than 85 % of the parkers are cars and
two wheelers. It can also be seen from the Figure 4.10.2 that 80% of the buses park for
at least 3 hours, 80% of the cars for about one hour and 80% of the other vehicles park
for less than an hour.
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From the Figure 4.10.2, it can be observed that the number of vehicles parked is
almost same throughout the day with a variation from about 10 to 20 vehicles in one
hour. It can be further observed that only cars (62%) and two wheelers (38%) are
parking at this location. It can also be seen from the Figure 4.10.3 that 90% of the cars
park for one hour and 90% of the two wheelers between 30 min to 45 min.

From the Figure 4.10.4, it can be observed that the number of vehicles parked is
high in the morning and evening time with a variation from about 100 to 120 vehicles in
one hour. It can be further observed that about 75% of the parkers are cars, followed by
two wheelers of 12%. and Autos of 10%. It can also be seen from the Figure 4.10.5 that
85% of the cars and two wheelers park for 30 min. whereas 85% of LCVs park for 4
hours and Trucks for 3 hours at this location. :

Parking Accumulation
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Figure 4.10.2: Parking Accumulation and Duration Survey Results at P1 Location
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Figure 4.10.5: Parking Accumulation and Duration Survey Results at P4 Location

From the Figure 4.10.4, it can be observed that the number of vehicles parked is
high in the morning and evening time with a variation from about 50 to 80 vehicles in
one hour. It can be further observed that about 72% of the parkers are cars followed by
two wheelers of 18% and Autos of 10%. It can also be seen from the Figure 4.10.4 that
all the vehicles are quick parkers of less than 15 min except trucks park about 30 min.
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From the parking analysis it can be observed that the on-street parking is
common phenomenon on this corridor which is causing so much interference to the MV
lane traffic on the BRT corridor. This on-street parking is also becoming menace to NMT
users as they park on the cycle tracks and foot paths. From this, it can be recommended
that these activities have to be fully controlled through by effective enforcement and
provision of proper off-street parking facilities at Virat Area, Pushpa Bhawan etc.

4.11 User Opinion Survey Results

Basically a crisp interview was carried out to understand the satisfaction level of
all types of commuters travelling on the study stretch which included a minimum of 5
per cent stratified random sample covering bus commuters, car travellers, two wheeler
riders, auto rickshaw users, cyclists and pedestrians. The user opinion survey was
carried out to understand the views of different road users who are travelling on this
corridor as it is one of the important performance parameter for evaluation of BRT.

About 9,842 samples were collected which includes different vehicle users, both
male and female. The sample collected for the study is given in Table 4.11.1. The
respondents were chosen by deploying stratified random sampling procedure and the
samples were collected by conducting a crisp interview of the road users / residents
along the roadside, nearby malls, nearby RWAs (some typical illustrations given in Figure
4.11.1 to 4.11.2), Schools, Offices and Business establishment by identifying the potential
users of this corridor. Care was exercised by the survey team to collect the samples
aimed at equal distribution cutting across all types of respondents mentioned above.

Photo 4.11.1: A Typical Meeting of CSIR-CRRI study team with Resident Welfare
Associations along the BRT Corridor at Punchsheel Enclave
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Photo 4.11.2: A Typical Meeting of CSIR-CRRI Study Team with various
Resident Welfare Associations along the BRT Corridor at Sadiq Nagar

Table 4.11.1: Sample Distribution Based on Mode and Gender

Type of Vehicle Used ResF;(l)rrlla:jnts Resll)vtl)?llgents Total Sample Size
Bus 399 2020 2419
Taxi 20 90 110
Auto 60 283 343
Scooter 95 364 459
Two Stroke Motor Cycles 27 1113 1140
Four Stroke Motor Cycles 11 955 966
Small Car 182 1499 1681
Big Car 106 681 787
Cycle 24 1003 1027
Pedestrian 135 775 910

Total 1059 8783 9842

From Table 4.11.1, it can be noted that user perception surveys on the BRT
corridor covered more than 9,800 road users with female respondents constituting
about 11 %. Further out of the above, it can be inferred that about 27 percent are two
wheeler riders followed by bus users accounting to 25 percent. The proportion of car
users contacted comprised about 18 percent whereas the share of pedestrians included
9 %. The vehicle-wise trip purpose are shown in Table 4.11.2. and Figure 4.11:1
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Table 4.11.2: Purpose of Trips on BRT Corridor across Vehicle Types

Type of Vehicle Used Business Education Leisure Social Work
Bus 10.0% 9.0% 3.6% 2.3% 75.1%
Taxi 6.4% 2.7% 3.6% 2.7% 84.5%
Auto 3.5% 6.1% 4.7% 2.9% 82.7%
2W 12% 3% 2% 1% 81%
Car 21.3% 4.1% 2.0% 2.4% 70.3%
Cycle 4.8% 3.8% 1.8% 1.5% 88.2%

100% ]
90%
n
2 80%
=
%5 70%
§ 60% = Work
CSL 50% W Social
[-%
go 40% & Leisure
§ 30% m Education
o 20%
& 0% B Business
10%
0%
Bus Taxi Auto 2W Car Cycle
Vehicle Type

Figure 4.11.1: Purpose of Trips on BRT Corridor across Vehicle Types

From Table 4.11.2, the following salient findings were drawn:

o Work purpose trips contribute for the lion share of the trips on this corridor.

o It is interested to note that 83 percent auto trips are destined for work purpose.

o About 70 percent of car trips are for work purpose followed by 22% trips for .
Business purpose.

° Two wheeler trips for work purpose are around 80% followed by 12% for
business purpose.

o Work trips made by Taxi accounts for about 85% followed by 6% business trips.

. Bus trips by work purpose are about 75% followed by 10% trips for business
trips and 9% trips for education purpose.
. 88 % of cycle trips are made for work purpose.

The frequency of travel on the corridor is given in Table 4.11.3. From this table, it
can be observed that overall 50% - 60% are daily trips followed by 10 - 25% trips are
made 4 to 5 times a week. Occasional trips made by two wheelers accounting for about
23 % whereas weekly trips by Taxi and Auto are somewhat substantial. This may be
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attrbuted to the fact that most of the regular bus and two wheeler commuters (for
work) might be inclined to use IPT for leisure / social trips during the week-ends.

Table 4.11.3: Frequency of Travel on BRT Corridor by Different Road Users

T f Vehicl ti S 1
ype ofvelilcle Daily 3 times a Weekly Occasional ampie

Used week Size
Bus 61.5% 18.7% 8.9% 7.2% 3.7% 2416
Taxi 50.9% 22.7% 3.6% 18.2% 4.5% 110
Auto 63.0% 9.9% 4.7% 14.6% 7.9% 343
Stooter 64.0% 21.0% 4.8% 7.6% 2.6% 458
25troke Motor Cycles 55.4%  22.9% 8.5% 8.3% 4.8% 1139
4Stroke Motor Cycles 48.7%  14.6% 8.9% 9.6% 18.2% 964
Small Car 59.7% 24.8% 5.8% 4.3% 5.4% 1675
Big Car 645% 17.1% 4.6% 6.1% 7.8% 785
Cycle 582% 13.0% 2.9% 24.4% 1.5% 1027

The average monthly income reported by different vehicle users is given in Table
4.11.4. From this table it can be observed that the average monthly income is ranging
from a minimum value of Rs. 8100 for cycles to Rs. 43000 in the case of the car
commuters. Based on the above collected data, the value of time across different road
users was worked by employing Wage Rate Approach which is ranging between Rs. 46
to Rs. 243 per hour across the different vehicle types. The average journey time of
different vehicle users are furnished in Table 4.11.5. A close look at the data presented
in this Table reveals that the average of the perceived percentage of travel time on BRT
Corridor compared to total journey time for the entire trip across different vehicle types
ranged from 39% - 54%.

Table 4.11.4: Average Monthly Income and Value of Time for different Vehicle

Users
Vehicle Type Used Avg. Mor?thly Avg. Value of Time
Income (in Rs) (Rs/Hr)
Bus 10738 61
Taxi 17619 100
Auto 12782 73
Scooters 11511 65
Two Stroke Motor Cycles 13154 75
Four Stroke Motor Cycles 21525 122
Small Cars 38446 218
Big Cars 42830 243
Cycles 8101 46
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Table 4.11.5: Perceived Average Journey Time across Different Vehicle Users
Average of

Average of
. Total . Percentage of
Type of Vehicle Journey time i .
Journey Travel Time Sample Size
Used . on BRT
Time (in min) on BRT

(in min)
Bus 30.5 12.2 40% 2200
Taxi 36.8 16.2 . 44% 94
Auto 35.6 139 39% 306
Scooter 36.1 14.2 39% 399
2-Stroke Motor Cycles 33.6 15.4 46% 1016
4-Stroke Motor Cycles '34.6 17.5 50% 924
Small Car 36.9 20.1 54% 1548
Big Car 40.9 17.3 42% 755
Cycle 41.2 14.2 35% 956

The rating of different vehicle users for speed, safety, comfort and convenience
and cost saving are given in Table 4.11.6 to Table 4.11.9. The users of vehicle types like
cars and two wheelers perceived that their speeds have reduced after the introduction
of BRT. The overall rating of the speed is 2.72 demonstrating drastic speed reduction
perceived by the respondents across all the modes after the introduction of BRT.

Table 4.11.6: Overall Rating of Speeds on the Corridor by different Vehicle users

Ratino NnO .. a
g of Speed 3 )

4 00

Taxi 10.0% 3.6% 91% 773% 0.0% 3.54 110
Auto 12.0% 8.2% 11.7% 68.2% 0.0% 3.36 343
Scooter - 26.4% 333% 11.5% 283% 04% 241 459

2-Stroke Motor Cycles  17.3% 22.0% 139% 45.2% 1.7% 2.84 1140
4-Stroke Motor Cycles  16.8% 31.0% 14.0% 37.1% 1.2% 2.69 966

Small Car 28.4% 36.8% 183% 159% 0.5% 2.21 1681
Big Car 34.1% 33.2% 15.6% 16.8% 0.3% 2.15 786
Cycle 15.3% 25.6% 12.3% 39.5% 73% 2.61 975

Final Rating= 2.72

Overall safety has been perceived to be bad compared to pre BRT situation (refer
Table 4.11.7). Taxi and auto rickshaws users felt the road safety parameter became ‘very
bad’ after the introduction of BRT whereas other vehicle users like cars, cycle and two
wheeler drivers also perceived that the situation became ‘bad’ after BRT and thereby
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the overall rating of the road safety during the BRT operations rated by the road user
tumed to be 2.03 falling under the ‘bad category’. This may be attributed to the
detoured alignment path at the intersection to accommodate for the bus stop location,
pedestrian conflicts due to bus stop at centre and traffic violations due to long signal
cyde. The overall rating for comfort and convenience of the present BRT corridor is
given in Table 4.11.8. The majority of the users expressed their viewpoint that the
Comfort and Convenience level is poor compared to the situation before BRT. Overall
rating for cost saving after the BRT corridor is given in Table 4.11.9. Almost all users
perceived that their cost of travel has increased after the introduction of BRT.
Table 4.11.7: Overall Rating of Safety on the Corridor by different Vehicle users
Rating of Safety Overall Sample
Very Bad Average Good Very rating Size

Type of Vehicle Used

Bad (2) (3) (4) Good

(1) )
Taxi 49.1% 41.8% 73% 18% 0.0% 1.62 110
Auto 47.8% 379% 99% 44% 00% 1.71 343
Scooter 28.8% 28.3% 21.6% 19.6% 1.7% 2.29 459

2-Stroke Motor Cycles  25.8% 28.6% 19.5% 199% 6.2% 2.21 1140
4-Stroke Motor Cycles  34.0% 24.9% 17.8% 20.2% 3.1% 2.18 966

Small Car 35.2% 34.7% 13.9% 15.4% 0.8% 2.08 1681
Big Car 341% 36.1% 12.3% 15.6% 1.8% 2.06 786
Cycle 20.1% 28.5% 17.5% 20.0% 13.9% 2.10 1016

Final Rating= 2.03

Table 4.11.8: Rating of Comfort/ Convenience Level by different Vehicle users
Rating of Comfort/Convenience  Overall Sample

Very Bad Average Good Very rating  Size

Type of Vehicle Used

Bad (2) (3) (4) Good

(1) (5)
Taxi 17.3% 44.5% 31.8% 64% 0.0% 2.27 110
Auto 14.3% 37.9% 35.0% 128% 0.0% 2.46 343
Scooter 19.2% 19.2% 33.1% 27.7% 09% 2.68 459

2-Stroke Motor Cycles  17.7% 20.7% 34.9% 24.2% 25% 2.61 1140
4-Stroke Motor Cycles  17.0% 25.9% 28.2% 26.7% 2.3% 2.60 966

Small Car 18.2% 16.0% 35.0% 29.9% 09% 2.75 1681
Big Car 19.4% 17.3% 33.9% 285% 09% 2.70 787
Cycle 22.4% 14.1% 29.4% 22.8% 11.3% 2.30 1018

Final Rating= 2.55
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Table 4.11.9: Rating of Cost Saving Parameter by different Vehicle users

Rating of Cost Saving Overall Sample
Very Bad Average Good Very rating Size

Type of Vehicle Used

Bad (2) (3) (4) Good

(1) (5)
Taxi 19.1% 16.4% 54.5% 10.0% 0.0%  2.55 110
Auto 22.2% 21.0% 44.3% 12.5% 0.0% 2.47 343
Scooter 21.4% 15.5% 355% 26.8% 09% 2.66 459

2-Stroke Motor Cycles  22.0% 14.9% 31.5% 289% 2.7% 2.62 1140
4-Stroke Motor Cycles  22.3% 16.1% 31.6% 25.6% 4.5% 2.52 966

Small Car 23.3% 16.8% 25.4% 34.1% 04% 2.70 1681
Big Car 21.9% 18.6% 24.8% 33.5% 13% 2.67 786
Cycle 19.6% 9.6% 22.7% 35.4% 12.6% 2.49 1016

Final Rating= 2.58

The overall rating of pedestrian facility on the corridor under ‘before BRT' and

‘after BRT’ is given in Table 4.11.10 and the inferences are listed below:

. The pedestrians felt walking facility slightly deteriorated in spite of providing
wider sidewalks. This may be because of unauthorised parking of vehicles
obstructing smooth walking path for the pedestrians walking along the corridor.

J In the case of crossing facility available at the intersections too, it was felt that
the need to cross the approach arms in parts by waiting at the island portion is
prolonging their crossing time at the intersection. Perhaps, this issue can be
addressed by keeping one exclusive ‘All Red Pedestrian Phase’ in each signal
cycle. Further, wherever feasible, there is an urgent need to provide the grade
separated crossing facility for the pedestrians at all the major intersections.

Table 4.11.10: Overall Rating of Pedestrians on the Corridor

. Before BRT After BRT
Pedes.trlan Sample Sample
Rating Percentage Size Percentage Size

Very Bad (1) 3.2% 29 24.5% 223
Bad (2) 18.5% 168 15.5% 141
Average (3) 14.6% 133 8.7% 79
Good (4) 35.5% 323 34.4% 313
Very Good (5) 28.2% 256 16.9% 154
Overall Rating 3.67 3.04
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Final Report

The quantum of trip length on the BRT corridor across different vehicle types is
given in Table 4.11.11. From this table it can be seen that about 13 - 28 % of trips are

made for the entire length of the corridor across different vehicle types.

Table 4.11.11: Percentage Trip Length of Travel on BRT Corridor

Bus 3.5% 2.0%1.3%13.3% 6.0% 10.0% 1.8% 19.8% 5.1% 2.4% 19.8% 15.1% 2419
Taxi 10.0% 1.8%0.0% 13.6% 11.8% 2.7% 3.6% 8.2% 2.7% 0.0% 17.3% 28.2% 110
Auto 7.0% 2.0%0.3%19.8% 7.3% 5.0% 2.6% 9.6% 3.2% 1.5% 18.1% 23.6% 343
Scooter 4.4% 2.8%0.7%16.1% 6.8% 8.7% 2.8% 13.7%5.0% 2.2% 17.9% 19.0% 459
2.

Mot(frt'r((l)}ll(ceies 39% 23%1.8%12.1% 59% 9.1% 1.6% 14.4% 3.7% 3.9% 20.7% 20.7% 1140

4-Stroke
Motor Cycles 3.2% 4.2%2.6%12.6% 7.8% 10.4% 2.7% 11.6% 2.0% 8.5% 18.0% 16.5% 966
SmallCar 2.7% 2.6%1.2%17.1% 89% 3.7% 3.2% 11.9% 6.2% 2.9% 25.0% 14.6% 1681
Big Car 2.0% 29%1.1% 18.8% 12.2% 4.7% 2.7% 10.2% 5.3% 4.6% 22.1% 13.3% 787
34% 13.0% 4.8% 1.4% 164% 8.7% 1027

Cycle 6.5% 3.4%0.9% 20.6% 11.2% 9.7%

The rating of the Corridor before and after the introduction of BRT is presented

in Figure 4.11.2 and 4.11.3

The following salient feature can be drawn from these tables:
. Majority of motorized users perceived that the situation is bad as compared to
without BRT earlier. On the contrary, Bus users felt the situation improved after

the introduction of BRT.

. The overall rating before BRT was between average and Good (3.53). After the
introduction of BRT, the rating has fallen between ‘Bad’ and ‘Average’ (2.54).
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1005 Rating of Corridor before BRT Implementation
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Figure 4.11.2: Overall Rating of Corridor before BRT by different Vehicle users
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Figure 4.11.3: Overall Rating of Corridor after BRT by Different Vehicle users

The perceived increase in travel time perceived by different vehicle users varied
from 13 to 17 minutes across different vehicle users after the introduction of BRT as
given in Table 4.11.12. Similarly, the perceived value of time lost reported by vehicle
users is presented in Table 4.11.13. Obviously, the perceived value of time loss reported
by the car passenger is maximum amounting to Rs. 80 per trip on this corridor followed
by two wheeler (Rs. 43), taxi (Rs. 30) and autos (Rs. 26). Interestingly, Cyclists also
reported their time loss in spite of providing separate bicycle lanes and this may be
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attributed to the longer waiting time at signals. Of course their time loss valued by the
cyclists is minimal at about Rs. 13 per trip.

Table 4.11.12: Average Increased Travel Time after BRT
Overall Average

Type of Vehicle Increase in Journey SalTlple
User s Size
Time in Minutes
Taxi 16.1 110
Auto 13.2 343
Scooter 17.6 ' 432
2-Stroke Motor Cycles 16.4 940
4-Stroke Motor Cycles 15.6 . 828
Small Car 16.0 1559
Big Car 15.2 690
Overall Average =15.7

Table 4.11.13: Average Value of Time Loss for different Vehicle Users

Vehicle Type Avg. Value of .
Used & Timg(; Loss (Rs) Sample Size
Taxi 29.8 110
Auto L 262 343

Two Wheeler 42.6 2200
Cars 79.7 2249
Cycles 13.2 795

"The mode used by the road users before the introduction of BRT was arrived
from the user perception survey by interviewing the respondent on the type of mode
used. The present mode was taken as the one which is presently used by the
respondent. Eventually, the mode used by the respondents before and after the
introduction of BRT was determined based on this user survey and presented in Table
4.11.14. Further, the reason for using the present mode of transport is given in the
Table 4.11.15. The following inferences have been drawn from the above two tables:

. Obviously, the bus passengers has registered an increase of 6.7 % and at the
same time, the proportion of car and two wheeler commuters also increased by
4.7 % and 3.1 % respectively after the introduction of BRT.

. On the contrary, the auto commuters have drastically reduced followed by Taxi.
This may be attributed to the reluctance exhibited by the IPT drivers to travel on
this corridor due to severe traffic congestion faced on the MV lane after the
introduction of BRT as it is likely inflict heavy fuel consumption and time losses
due to idling at intersections affecting their business.

° The minor reduction in cycle trips on the corridor may be attributed to the
likelihood of increased income of cycle users and thereby migrating to other
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modes like Bus and possibly to Two Wheelers as well in some cases which
however is not enumerated in this study.

About 20-30 percent of two wheeler riders are captive users and similarly about
36-40 percent of IPT modes are captive in nature. 45% of Buses users said that

they do not have alternative to travel.

Table 4.11.14: Modal Split Before and After BRT

)
Taxi al-nple
size
Before 20.3% 12.3% 24.0% 14.7% 4.2% 24.5% 8928
After 27.0% 11.5% 28.7% 3.8% 1.2% 27.6% 8928

Table 4.11.15: Reason for using the Present Mode of Transport

. ) Limited Multi- Non Rising
Vehicle No Captive o ens
Tvpe Alternative User Coverage Purpose Reliability Fuel
yp of BRT  Trips of PT Price
Bus 45.40% 36.30% 0.00% 13.90% 0.00% 4.40% 2226
Taxi 0.0% 40.0% 29.1% 15.5% 15.5% 0.0% 110
Auto 00%  364% 265%  14.6% 22.4% 0.0% 343
Scooters 29.9% 30.7%  15.2% 12.3% 11.9% 0.0% 479
Two Strok |
WOSTOYE 20106 247%  175%  126%  161%  0.0% 1339
Motor Cycles
Four Stroke '
11.6% 22.6% 19.7% 13.2% 32.8% 0.0% 1145
Motor Cycles
Small Cars 12.9% 19.7%  14.1% 17.6% 35.7% 0.0% 1955
Big Cars 10.4% 15.0%  24.6% 20.1% 29.9% 0.0% 940
Cycles 19.9% 19.4%  22.6% 21.7% 16.4% 0.0% 1262
9799

Lastly, one of the debated issues is about the present bus stop location and hence

the opinion of bus commuters was also sought and the same is shown in Figure 4.11.4.
From this table it can be seen that as far as BRT Bus stop location is concerned, 71% Bus
passengers opined that the locating the bus stop on the Kerb Side as their preference.
The various associated observations of the respondents on the location of bus stop and
inferences drawn on the same are listed below:

Perhaps this view has emerged since the bus commuters primarily felt that the
bus stops located on the BRT stretch are like islands on the road with the
persons desiring to access being required to cross the portion of the road meant
for other vehicles and which not only leads to slowing down of the traffic but
hazardous to the bus users.

This viewpoint might have emerged due to poor traffic discipline exhibited by
the road users including bus drivers which is prohibiting the bus commuters to
cross the road with adequate safety even during green phase for pedestrians.
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Interestingly, bus drivers resort to the traffic violations like jumping of signals
when they were operating on the exclusive lanes during BRT operations
hampering the safe crossing of the pedestrians.

e Further, the absence of grade separated crossing in the vicinity of most of the
major intersections on the corridor is another deterrent which need to be
addressed immediately. The provision of such facility is common in most of the
Latin American cities wherein the bus patronage is very high on BRT corridors.

. Some of the commuters also expressed that one of the other safety hazards faced
by them is whenever they need to catch any connecting bus route; they need to
cross the road through the centre of the intersection. Of course this issue can be
addressed to a large extent if the Transport Department, GNCTD can come with

the proper route rationalisation policy in consultation with DTC / DIMTS on the
corridor.

Bus Stop Location
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