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Abstract- Traffic signal operations are often the determaniactor in the functioning of urban street systems
Efficient signal control policies help in improvirige mobility and in reducing the congestion inuasban area.
They allow effective utilization of existing, whicis particularly relevant in today’s funding clireatProper
design and evaluation procedures are essentigbtimizing the performance of urban arterial stre®arious
parameters such as peak hour traffic volume, trafimposition, average speed of vehicles, sigmaings,
coordination or lack of it, accident data, delamissions from the vehicle etc., will be considef®ased on the
data collected a model will be created in simutaoftware for existing condition analysis. Alsonqmare the
control delay calculated by TSIS Software, & HC&ware 2000 and HCM 2000. New traffic control stigies
will be developed by using optimization techniquel gheir effectiveness will be tested with a sintiola model,
preferred control strategy. Noise level data ahdatersection during morning and evening peak laeralso
analyzed on subsequentlyoL L50, Ly and Leq. Noise descriptors were identified and edial are also
suggested to control the noise level. The presssgarch primarily aims at evaluating various charétics of
traffic flow and noise pollution of Nagpur city bgonducting experimentations at wider range of \alfer
important parameters. This paper deals with exparted study of detailed traffic analysis of ringado of

Nagpur city and formulating the strategies for efffee traffic operation of the street.

Index Terms- Data Collection, Software’s (Traffic Software Intaged System, Highway Capacity Software
2000) and Manual (Highway Capacity Manual 2000).
resulting in environmental degradation as well as

1. INTRODUCTION delay and fuel loss. When the vehicles are waifiing
Traffic signal operations are often the determining
factor in the functioning of urban street systems.
Efficient signal control policies help in improvirtge their turn to clear the intersection, the driveosmally
mobility and in reducing the congestion in an urbakeep the engines of their vehicle on and unnecgssar
area. They allow effective utilization of existing,hoot horns. As a result vehicle delay, fuel losadse
which is particularly relevant in today’s funding pollution are increased particularly at the sigredi
climate. Proper design and evaluation procedures antersection. Link Performance Functions in
essential in optimizing the performance of urbasynchronized signal networks measure delay or trave
arterial streets. Nagpur is now the third largésstin  time as a function of offsets. They depend on itraff
Maharashtra faces traffic congestion particulanlyhe  flow characteristics, link physical characteristiesid
different road intersection due to rapid andraffic signal controls. The Highway Capacity Mahua
uncontrolled development by an unacceptable lefrel ¢HCM 2000) [8] provides the most widely used
disparity in transportation demand and supply seena procedure for Level-of-Service (LOS) analysis. HCM
uses average control delay per vehicle as the Measu
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of Effectiveness for signalized intersections. TI@S offsets.Deshpande, N. H. Gartner and M. L. Zarrillo
for urban streets is based on the average trawsldsp [2] discuss the highway capacity as a scarce resour
on the arterial and the urban street classificatidie which needs to be allocated economically. Traffic
average travel speed is computed from the length obntrol at signalized intersections involves balagc
the segments and the running times, which include®mmpeting demands of different traffic streams for
control delay of through movements at signalizetimited capacity at the intersection. Similarly,
intersections. The estimation of delay at signdlizeprogression schemes on two-way arterial streets
intersection becomes an important factor for adeurainvolve a compromise between the demands of
performance analysis. Benekohal, Elzohairy and Saalpposing and competing traffic streams along the
[6] discuss that the delays for optimized condgidor  arterial. In these and similar cases there is det
PASSER Il and PASSER IV were not significantlybetween the performance potential that each traffic
different than the delay before optimization. Foistream can attain and there is a need for detemgini
Synchro, the delays for optimized conditions wer¢he most effective signal controls under given
significantly lower than the delays beforecircumstances. Deshpande et al [5] discuss several
optimization. Gartner and Stamatiadis [3] describapproaches for urban street performance estimation
procedures that dramatically improve theand effects of progression schemes on the arterial.
computability of such models and bring them inte thThey utilize the previously developed Cyclic
realm of real-time application. Schmidt C.W. [7]Coordination Function to quantify the quality of
discuss thathe general noise level increases in townprogression in conjunction with the HCM procedure
and cities increases, mainly due to traffic. Ifabj and to analyze the LOS on an urban street. Both one
entails concentration, the effect of noise on tloeker way and two-way scenarios are considered.
will make the work much more tiring than if the jobAdditionally, the Progression Potential Frontier
demands little though concentration. The effect ofoncept is used to quantify tradeoffs in perforneaot
noise on the health of individuals, especially omer an arterial street considering one-way and two-way
period of years, is an area of research that neelds progressions. This paper deals with experimental
explored. Chepesiuk et.al. [1] discussed the noistudy of detailed traffic analysis of ring road of
comes from many sources; the most significant sourdNagpur city and formulating the strategies for
is from transportation, particularly traffic noise.effective traffic operation of the street.

Highway noise emanates from three sources. (a) the

engine, (b) the exhaust, and (c) the friction viehaf
2. METHODLOGY

. . Various parameters such as peak hour traffic voJume
reached, the predominant noise forms due to P P ]

traffic composition, average speed of vehiclespaig

the tyres on the road. Once typical highway speesl

interaction between tyre and road of light truekesl

cars and on other hand heavy trucks produce a hiamngs, coordination or lack of it, delays, fuel

. consumption from the vehicle etc., will be conséater
volume of noise from all three sources even at low

speeds . Gartner and Deshpande [4] developed gﬁsed on the data collected a model will be cremted

L . . L simulation software for existing condition analysis
application of harmonic analysis for traffic signal

performance evaluation and optimization. LinkAISO compare the control delay calculated by TSIS

. %OFTWARE, HCM 2000 & HCS2000. Noise level
signa

data at each intersection during morning and eggnin

Performance Functions in synchronized

networks measure delay or travel time as a funaifon
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peak hour are also analyzed on subsequentlylk,, vehicles have been classified in Two Wheeler
Lo and L, Noise descriptors were identified and(Bicycles, Motorcycle) and Four Wheeler ( Car,
remedial are also suggested to control the noisd.le  Trucks, Buses).To determine the volume density of

The data program was designed to collect followinthe traffic counting is done in morning and evenafg

parameters in peak hour and in regular interval.

(1) Classified traffic volume 2.2 Noise Level Study

(2) Noise level data from each intersection Noise measurement is an important diagnostic tool i
2.1 I dentification of location noise control technology. This particular polluticn

The arterial streets are design for the heavy itraffever increasing with due to the rise in the uttlza of

which is consisting of number of intersections. @fie heavy duty machineries of industrial faciliies and

the most useful arterial streets in Nagpur city is hicl to the i in the stand
Chatrapati sqg. to Hingna T-Point Ring Road (Fig.l)\./e Icles, synonymous o the Increase in the standar

The location are identified on the basis of traffaw  Of living in most countries. We make sounds

taken into account by the views and problems fdged practically every seconds of our day, but to theered

the Jocal people trallling throu l rotes l it has reached an unfavorable high intensity wiiati

cause many disturbances and irritation to others
emotionally that has adverse effects on our daily
activities. Noise measurement is an important
diagnostic tool in noise control technology. The
objective of noise measurement is to make accurate
measurement which gives us a purposeful act and
adopting suitable control techniques for noise
reduction. The principle and component of noise
measuring instruments is summarized below. A sound
level meter consists basically of a microphone and
electronic circuit including an attenuator, ampglifi
weighing networks or filters and a display unit.eTh

microphone consists of the sound signal to an

faces heavy traic conetioatmorn nd ni equivalent electrical signal. The signal is passed

peak period due to heavy traffic, which leads téhrough a weighing network which provides a
accidents and environmental imbalance. conversion and gives the sound pressure level in dB

Relatively steady sound is easily measured “fast”
Fig. 1 Layout plan for traffic study response and unsteady sound using “slow” response.

When measuring long term noise exposure, the noise

2.1 Traffic volume stud
Y level is not always steady and may vary considgrabl

In India, manual method is used to determine taffi. . .
in an irregular way to over the measurement period.

volume from the intersection also from routes, . . .
This uncertainty can be solved by measuring the

Sometime traffic is very high at that time it istno
y g continuous equivalent level , which is defined ths,

possible to count traffic volume more accurately by .
constant sound pressure level which would have

manually, for that time lapse photographic techaiqu
y pse p drap q produced the same total energy as the actual dterezl

is employed. To estimate the traffic volume, the ) ) i o
ploy the given time (Leq). The display of Leq facility i
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also available in certain models of sound leveler®et possible to count traffic volume more accurately by
This is the desired parameter for assessment wofanually, for that time lapse photographic techaiqu
is employed. In the present study, the manual ntetho
is used to collect the traffic volume data. Basedte

collected data a model is created in simulation
software (Traffic Software Integrated System or 3)SI

for existing condition analysis, from TSIS model,
output is obtained which consist of Delay, Control
Delay, Fuel Consumptions, and by using Highway
Capacity Software (HCS 2000) & Highway Capacity
Manual (HCM 2000) Control delay is calculated.
Manual Control delay is calculated by using Eg-1.
Noise levels are taken under metrological condition
using a sound level meter (Fig.2) at a distancé.of

meter from the pavement edge road side, all theenoi

levels are recorded at morning and evening peak hou

ambient noise levels (Fig.2). For the present Swdgnd with the collected noise level data constant

Noise level meter model 210: type 2 is used. pressure levels (Leq) are calculated for each

intersection by using Eq-2.

d =d,(PF) +d, +d,

Fig.2 Noise level meter

3. EXPERIMENTAL WORK AND PROCEDURE

The arterial streets are design for the heavyitraff Leq =L, + (Llo_ L9°) 2
° 60

which is consisting of number of intersections. @he

the most useful arterial streets in Nagpur city iS gnalysis of data

Chatrapati square to Hingna T-Point Ring Road affic SoftwareIntegrated System (TSIS)

(Fig.1).The location are identified on the basis of SIS is an integrated development environment that
traffic flow taken into account by the views andenables users to conduct traffic operations armlysi
problems faced by the local people travelling tigtou Although TSIS has been available since the early
this routes which faces heavy traffic congestion at990s, it was not until 1995 that it became a
morning and evening peak period due to heavy traffi Windows-based product. With the introduction of
which leads to accidents and environmental SIS 5.0, the environment has become more
imbalance. This study consist of the data collectiointegrated and supports an open__component
from given street which includes signal timing (Mor architecturethat allows you to add and configure your
bound, South bound, East bound, West bound), Erafffwn (or third-party) tools. TSIS 5.1 continues tseu
volume data and Noise Level data from eackat open architecture.

intersections at morning and evening peak periati aflighway Capacity Softwar e (HCS2000)

also by using collected data analyzed given road. The Highway Capacity ~Software HCS2000)
India, manual method is used to determine traffifnplements the procedures defined in the Highway
volume from the intersection also from routesCapacity Manual (HCM 2000) for analyzing capacity

Sometime traffic is very high at that time it istno @nd determining level of service (LOS) for Signetiz
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Intersections, Unsignalized Intersections,

Urban2

Streets (Arterials), Freeways, Weaving Areas, Ram

Junctions, Multilane Highways, Two-Lane Highways

and Transit. HCS2000 is a state-of-the-art Window

application with a comprehensive Help system aed th

highest level of professional technical support.

Highway Capacity Manual (HCM 2000)
HCM 2000 analyzes the control delay in urban s¢ree|

and it also may be used to analyze suburban stregts

that have a traffic signal spacing of 3.0 km orsles

Both one-way and two-way streets can be analyze
however, each travel direction of the two-way dtree
requires a separate analysis. The traffic survey
generated data on traffic volume and also the dela
experienced by vehicles entering the intersectiomf

each arm. The total traffic volumes at the intetisas

are presented in Table.l. The control delays ar

obtained from the traffic volume data & signal thgi

Khamla sq.| 40.6 39.2| 41.8
p Pratapnaga
3 | rsq. 22.6 17.8 24.5
S4 | Padole sq. 29.2 20.4 30.4
Sambhaji
5 | sq. 47.6 46.9 49.6
Trimurti
t 6 | sq. 39.5 38.8 37.8
Mangalmu
7 | rtisq. 384 38.6 39.5
d;
sy S
y i ﬁ\\i{ o T e
. 0@5; “‘i:«sﬁi°"°\@%:§@i§° i\:fﬁ "
8 | T-point ‘ 40.1 | 34.2 | 41.3

obtained from each signalized intersection. For the

analysis of data three methods i.e. traffic sofewar
integrated system (TSIS)
Software (HCS) 2000 and

Capacity Manual 2000 to calculate control delay fo

morning peak hour (Table.land Fig.3) and evening

Highway Capacity

manual of Highway

Fig. 3 Variation of control delay for Moring peak

hour of different intersection

Table- 2 Variation of control delay for evening peak

hour of different intersection (5.00pm-6.00pm)

Delay b
peak hours ( Table.2 & Fig.4) and fuel consumptions elay by Delay Delay by
Sr. HCM
After comparing all the results obtained from theee ' Intersections by TSIS | HCS2000
. No. 2000
methods, the TSIS software gives better resulta tha (Sec/Veh)| (Sec/Veh)
(Sec/veh)
other two methods.
Table- 1 Variation of control delay for morning peak 1 | Chatrapati sq. 476 46.3 46.8
hour of different intersection (9.00am-10.00am) 2 | Khamia sq. 206 398 219
Delay Delay
Sr 3 || Pratapnagar sq, 20.1 14 23.6
| byHCM | by
Intersectio Delay by HCZ009 || Padole sq. 56.3 54.3 58.6
2000 TSIS
N | ns (Sec/Veh) 5 || Sambhaji sq. 48.6 46.4 49.7
(Sec/Veh| (Sec/
) Veh) 6 || Trimurti sq. 20.5 194 22.6
= .
Chatrapat 7 Mangalmurti sq. 29 21.8 32.5
1 | sq. 413 201 | 426 8 || T-point 59.3 57.2 58.4
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Fig.5 L gqui Variation of Noise Level for
7 different Intersections
=z 60 B TYDRLATEY
(] : 11CS (VEIVSES)
% i By ///A\ / 140
s A\ =4=T-point
g —I—LJ:iAthr 120 1
A\ "/ TS ERVY \ / ——Mangalmurti. ¢,
B 100 ‘Lr -
g N i | 1 Ny | =te=Triurti§q.
° DELAY BY w0 45_:, == <] '
v }\If%w ) == Sambhaji Sq.
! o ‘ - i &0 =s=PadoleSq.
N C & =
v&& x\;& @ & %\FQ \,},(“\vQ \@9 &,QO‘Q i 40 Pratap nagarSq.
& TS Khamla$q.
SEFIFE 0 1
¢ 3 «S’Q 0 Chatrapati Sq.
Intersecions & & &
Sy & & @‘f
s ,\Q' xb '\’b.
QQ'§' ’5@@ QQQQ ,\_\QQQ
. - . . q ke h “
Fig. 4 Variation of control delay for evening peak 9 T"IME( " K
LI
hour of different intersection (5.00pm-6.00pm)

Noise level intensity and Fuel consumption

When measuring long term noise exposure, the nois-gable' 4 Fuel consumption at different inter section

level is not always steady and may vary considgrabl (Liter or gallon)

in an irregular way to over the measurement peripd. Fuel _ Fuel Consumptions
This uncertainty can be solved by measuring the - Consumptions 2 wheeler
continuous equivalent level , which is defined thg, Intersections|  4wheeler (liter/hr)
constant sound pressure level which would hgve (liter/hr)
produced the same total energy as the actual deeel Gallon| Liter | Gallon Liter
the given time. It is denoted as,LThe display of L, T-Point 0.14 | 0529 017 0.64
ility i i i i Mangalmurti
facility is also available in certain models of adu g 0.08 03 0.23 0.86
level meters. This is the desired parameter ford:
assessment of ambient noise levels (Table.3 ang)Fig Trimurti Sg. | 0.05 | 0.189  0.26 0.98
i i - Sambhaji
and fuel consumption shown in Table-4 J 0.09 0.34 0.20 0.75
Table.3 L Variation of Noise Level for different Sq.
| ntersections Padole Sq 0.08 0.3 0.29 1.09
. L e (4B) Pratapnagar
Intersectio TR T 0.06 | 0.22 0.24 0.9
i T o Trimurt | Sambha | Padol Khaml | Chatrapa Sq
Tme |pom | | iSq | jiSe |eSq | Bo | asq | 65
N R Sq. L R Al I ¥ ¥ Khamla Sq. 0.15| 0.56 0.19 0.71
T 0zm- :
9396 | 834 | 8136 | 7369 | 826 | 9132 | 8661 | 8833 Chatrapati
930 i i ’ P 008 | 03| 022 0.83
o R R — - Sa.
8158 | 83826 | 8191 | 8036 | 853 | 8164 | 81164 | 3658
10.00m Total 0.75 | 2.755 1.8 6.781
3 00pm-
5.3[;21 10443 | 1048 ) 11682 | 10433 | 8383 336 | %04 | 36388 *Total Fuel Consumption= 9.536 liter/hr
A o | s [ w6 |12 o
6.00pm 2 .
4. Comparison of Data

The comparison of Control Delay has been done by

comparing the value of High capacity manual and
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estimated control delay by using Traffic softwarelraffic software integrated system and highway
integrated system and highway capacity softwareapacity software (Evening Peak hour)

presented in this project. Eight intersection afgri
. : 5,CONCLUSION
road have been taken up for comparison, Fig.6 anlqwe present study is conducted for wide range of

Fig.7 shows the comparison of data Highway CaloaCIté/ontroI delay, fuel consumptions and noise pollutio

manual and estimated control delay by using Traf“figO maintain high degree accuracy to be applicatle f

Software Integrated System and Highway Capam%e traffic flow with wider traffic volume data,gial

Software for moming peak hour and evening pea%fming and noise level data from each intersectbn

hour. The control delays have been calculatedart c

be observed from Fig.7 and Fig.8 the percentagbe

difference is well within +5%.

Fig.6 Variation of control delay using Highway

capacity manual and estimated control delay bygusin

Traffic software

integrated system and highway

ring road. The study is conducted on important

arameter affecting the Control Delay, fuel

consumptions and noise pollution is done at each

60 -
. ’;f’l intersection by using TSIS, HCS2000 &
g . T HCM2000.Based on the data obtained from studies on
a "{/’/ 59 . .
g Jr 4 control delay, the following conclusion are drawn
3 30 e > The control delay at all eight important
E 7
2 20 : : . intersections is more than 40 seconds/ vehicle
i% . *BOLAY DY T515 during peak hours of traffic. TSIS software
= 10 —i
7 SDELMNY BY HCS .
7000 gives better results than HCM-2000 & HCS-
0 =
0 10 20 30 20 20 60 2000 for analyzing the control delay.
Highway capacity manual > Comparison estimated control delay data of

Highway capacity manual with Traffic

software integrated system (TSIS) and
highway capacity software (HCS) that the

percentage difference is well within +5%.

50 ;I
as ’ » At Eight signalized intersection in Ring Road
40 o ‘:; 1 Nagpur 9.53 liters/hr of fuel is wasted
g = - - ’ T everyday due to idling of vehicles.
§ | ' % /;//’/ Converting these figures into monetary terms
g = }‘,’,’:", the total losses work out to be Rs. 8925/- per
% 1 ' ,;ii:/. “ T day.
2 o,;,’f”/ ETRE > While waiting for the signal to turn “Go” at
B ,,-"’”f:i the intersection, almost 99% drivers do not
j,g’/, switch off the engines of the vehicles and

Highway Capacity Manual

capacity software ( Morning peak hour)

Fig.7 Variation of control delay using Highway

capacity manual and estimated control delay bygus

almost 90% of the drivers used to hoots their
horns and result the increase of noise level.

» As per Indian standards ambient noise level

in city area particularly in commercial area is in
. between 65 dB (A) to 55 dB (A) for day time to nigh

in
time respectively. Average noise level of 8 (eight)
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important intersection of ring road, Nagpur citye ar
84.389 dB (A) and 95.80 dB (A) during daytime and

night time respectively, which is ill effective on

human health and environment.
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