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Chapter 1
INTRODUCTION
1.1 General

Traffic congestion is the condition of traffic on road networks that occurs due to excessive road
use and is characterized by slower speeds, longer trip times and increased vehicular queuing.
When traffic demand is great enough that the interaction between vehicles slows the speed of
the traffic stream, this results in some congestion. As demand approaches the capacity of a
road, extreme traffic congestion sets in. Traffic congestion can lead to drivers being frustrated
and engaging in a road rage.

Traffic congestion mitigation is the process of reducing traffic congestion. This is done by
using traffic calming techniques or by using Intelligent Transport System (ITS).

1.2 Problem Statement and Motivation

The main purpose of this project is to reduce traffic congestion at the entrance gates of National
University of Sciences and Technology (NUST). All gates are used extensively throughout the
day but longer traffic queues can be seen during peak hours i.e. in the morning from 08:00am-
10:00am and 04:00pm-06:00pm in the evening.

NUST is a top ranked university in Pakistan. People from all over the country take admission
every year. The delays at entrance gates during peak hours leads to drivers being frustrated and
engage in road rage. The increasing level of traffic and delayed times for manual clearance at
entrance gates encouraged us to work on this project. Traffic in NUST enters through three
gates namely Gate-1, Gate-2 and Gate-10. Traffic through Gate-2 and Gate-10 is still cleared
manually while Gate-1 is using the RFID sensors to clear the traffic as of late.

1.3 Aims and Objectives
The main objectives of this project are:

a) To analyze the performance of Gate-1 which is using the RFID sensor.

b) To provide the solution for traffic delays on other gates.

¢) To identify the root cause of long queues and provide an optimum solution for it.
d) To deduce results based on our established methodology

1.4 Project Scope

The scope of the project is to analyze the E-Tag system newly implemented on Gate-1 and
review the Automatic Vehicle Identification System (AV1) already emplaced. New designs for
other entrance gates shall be provided in order to minimize traffic congestion. We will be able
to compare the new designs with already existing designs for entrance gates and propose
improvements if necessary.
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Chapter 2
LITERATURE REVIEW

2.1 Introduction

The literature review of the project is very vast and includes the main problem, its root causes
and finally the solution of the given problem. The scope of research involves traffic congestion,
traffic delays, traffic calming techniques and Automatic Vehicle Identification (AVI).

2.2 Traffic Congestion

Traffic congestion is a condition of traffic flow that is characterized by slow movements, longer
queue lengths and greater time delays. Traffic congestion is usually the result of poor design
of roadways, inadequate green time or insufficient mass transit options. With the increase in
use of vehicles and automation, traffic congestion has become a serious issue in developed
countries. Traffic congestion causes both physical and psychological effects on people and may
lead to drivers being irritated and engage in a road rage.

2.3 Traffic Delays

A traffic delay is the additional time a driver experiences due to certain situations that causes
hinderance to the desirable traffic movement. Traffic delays causes fuel to burn at a higher rate
as compared to smooth traffic flow and therefore costs additional money to the drivers. They
also cause air pollution because of increased emission of gases when a vehicle is standing still.
A traffic jam can cause serious damage to a person or his property in case an emergency vehicle
is unable to respond in required time due to traffic delay in that area.

2.4 Intelligent Transport System

Intelligent Transport System is a modern and advanced system that aims to produce innovative
services regarding transportation that helps users to be safer, well informed and make smarter
use of traffic.

ITS may vary in the technologies and fields in which they are used, from simple car navigation
system (GPS), signal control and basic management systems to more advanced applications
such as the CCTV cameras or the systems that integrate live data from a number of sources.
Additionally, predictive techniques are being used to identify vehicles for faster access.

2.5 Automatic Vehicle Identification

Automatic Vehicle Identification (AV1) is an advanced application of ITS that uses predictive
techniques in order to identify a vehicle. This provides a faster access to vehicles and is a safer
and more reliable technique. Automatic Vehicle Monitoring involves tracking of vehicles
through a point at all times. AVI can serve a broad range of purposes: to charge for road use
and to improve traffic management. One of the most important use of AVI is to deal with
Traffic Congestion.
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2.5.1 Radio Frequency ldentification System (RFID)

Radio Frequency Identification is the use of radio waves to read information about an object
with the help of tag attached to the object. This tag contains information about the object which
is stored electronically. RFID systems have two basic components; A microchip that contains
the information and an antenna that receives and transmits a signal.

In transportation, the reader receives the information from the vehicle and then compares it
with the database to grant access to the vehicles. This system is most reliable and more dynamic
because the range for a RFID sensor is very long and it can detect objects from several meters
away.

Reader or
Interrogator

—

—
Tagor ==
Transponder

Fig. 1: RFID mechanism % Computer

2.5.2 Automatic Number Plate Recognition System (ANPR)

The Automatic Number Plate Recognition System is an AVI technique that uses Optical
Character Recognition (OCR) on images in order to detect and identify the number plate of a
vehicle. This technique requires a special camera that can identify the characters on the license
plate and then compares it with the database stored in order to grant access to the vehicles.
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ANPR provides automated access for managing and processing information of vehicle
movements. This technique is not used widely because it requires a special camera and the
restrictions which occur due to the heights of different vehicles.

Fig. 2: ANPR mechanism

2.5.3 Barcode Recognition System

Barcode Recognition System uses a barcode decal placed in front of the vehicle in order to
identify the vehicle. This barcode decal contains specific information about the vehicle. This
system comprises of a barcode decal and a barcode reader. A barcode reader is a specially
designed Optical Character Reader that reads the barcodes on a vehicle and compares it with
the database in order to grant access to the vehicle.

This technique has become obsolete because a barcode reader cannot work properly in daylight
and can produce negative results in bad weather conditions.

Al

Fig. 3: Barcode Recognition mechanism
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2.6 Traffic Calming Techniques

Traffic calming techniques are the strategies that helps safer, reliable and smooth traffic flow.
It uses physical design and other safety measures to help improve the traffic flow.

Traffic calming techniques include lane narrowing, reducing the corner radii, building trees
and islands, gateway treatments, lane shifts, roundabouts and speed humps.
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Chapter 3
RESEARCH METHODOLOGY

3.1 Introduction

A research method is a systematic plan for conducting research. Sociologists
draw on a variety of both qualitative and quantitative research methods, including experiments,
survey research, participant observation, and secondary data.

3.2 Data Collection

Data collection is a process of collecting information from all the relevant
sources to find answers to the research problem, test the hypothesis and evaluate the outcomes.

3.2.1 Traffic Data Collection

Accuracy in traffic data collection is fundamental in that the resulting data
serves as the foundation of planning for road, highway and infrastructure.

O O O {2

Fig. 4: Tally Marks

= Manual Count Method
First of all, traffic was segregated into following classes.
* Motor Bikes
* Passenger Cars
* Wagons
» Representative Day and Time Slot

Traffic counts on Monday and Thursday were taken to omit any exceptional
behavior of high traffic volumes. The selected time slots were

MORNING 8:00 to 10:00 AM
EVENING 4:00 to 6:00 PM
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GATE-01

Monday

Evening 120

140 100
120

100 80

80 60
60

40 40

20 20

0 0

4:15To 4:30 To 4:45To 5:00 To 5:15To 5:30 To

Thursday
Evening

4:15To 4:30To 4:45To 5:00To 5:15To 5:30To

4:30 4:45 5:00 5:15 5:30 5:45 4:30 4:45 5.00 5.15 530 5.45
Fig. 6: Traffic count data for Gate-02
GATE-02
Monday Thursday
Morning Morning
100 100
80 80

60 60

Sl |‘ :
2 20

8:15To 8:30 To 8:45 To 9:00 To 9:15To 9:30 To

o

8:15To 8:30 To 8:45To 9:00 To 9:15To 9:30 To

8:30 845 9:00 9:15 9:30 9:45 8:30 845 9:00 9:15 9:30 9:45
M bikes Mcars M wagons M bikes M cars M wagons
Fig. 7: Traffic count data for Gate-01
GATE-10

Monday Thursday
Morning Morning

200 200

150 150

100

100
5 Wl a -
0 III II- - I - I 0

8:15To 8:30 To 8:45To 9:00 To 9:15To 9:30 To
8:30 845 9:00 9:15 9:30 945

o
o

M bikes M cars M wagons

8:15To 8:30 To 8:45To 9:00 To 9:15To 9:30 To
830 845 9:.00 9:15 9:30 9:45

M bikes Mcars B wagons

Fig. 8: Traffic count data for Gate-10
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3.2.2 Geometric Conditions

The features of road and the positioning of the physical elements of the

roadway according to data collected at site using measuring tape.

Table 1: Road Specifications (Existing)

Road Specifications
Gate-1 Gate-2 Gate-10
Lane Width 10'-0" 120" 160"
Median Openings 250" - 36'-0"
Footpath 80" 76" 80"
Drainage 2" 20" 29"
Median 9" 10~0" 200"
GATE-01

9|Page
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Fig. 9: Existing Gate-01 design




GATE-02

NO-2

Fig. 10: Existing Gate-02 design

GATE-10

Fig. 11: Existing Gate-10 design
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3.2.3 Average Delay Time Collection

Average delay time i.e. the average time taken by a vehicle for clearance was calculated using
a stopwatch.

This time was estimated as 5S.
3.3 Analysis of Traffic on Existing Gates
Queuing Systems

® Single Server Model:

Average Number in the System=

A
L=—— 1
Channel Utilization= w-% p= u
. _ 2
Average Number in the Queue = L, = )
=  Multi-Server Model:
Average Number in the System= L, = #(22_1)
-g . - A
Channel Utilization=p = —
Nu
) POPN+1 1
Average Number in the Queue = L, = o [—( p)z]
N

Delay Calculations
m  M/M/1-queue the average time of customers in the system (i.e. the waiting time)
IS
-1_1 L
w= R c—q c(1-x)

m The average delay for the M/M/1-queue is

1 x
d=w-— ; - c.(1-x)
Where,
W = average waiting time (s)
d = average delay (s)
R = reserve capacity =c —q (vehl/s)
C = capacity (veh/s)
g = demand volume (vehl/s)
X = degree of saturation = g/c )
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Chapter 4
INTRODUCTION TO VISSIM
4.1 General

PTV VISSIM is a standard microscopic multi-modal traffic flow simulation software. This
Software developed by PTV (Planung Transport Verkehr AG) in Karlsruhe, Germany in 1992.
The name is derived from "Verkehr In Stadten - SIMulationsmodell™.

ViSSin

the mMmind of moverment

Fig. 12: PTV VISSIM

VISSIM is the world’s most advanced software for the traffic simulation in Engineering field
and today’s a global market leader. It’s been widely used by engineers because of its flexibility,
accuracy and integrity. One can model demand, supply and behavior in detail. It also allows
both 2D and 3D visual analysis for different complex situations. Perfect way to present
conclusive and understandable planned infrastructure measures to decision-makers and the
public. Also, very user-friendly software to get started with. With its key features, user can
design network of any complexity.

Motorway Simulation

Model demand using static routing or dynamic traffic assignment
Simulate active traffic management and intelligent transport systems
Test and analyse work zone strategies

Arterial Simulation
Model any intersection geometry based on flexible link network
Simulate interactions of all modes

Analyse queueing characteristics and spillback

Verify and fine tune signal timing parameters based on arrival patterns I ' Q

Public Transport Simulation

Model all details for bus, bus rapid transit, tramway, light rail transit and commuter rail operations
Analyse public transport specific operational improvements

Test and optimise industry standard public transport signal priority plans

Fig. 13: Features of PTV VISSIM

Following are key features of PTV Vissim.

1. Detail and Realistic Simulation
2. Quick and Simple Set-up
3. Flexible and Seamless Integrations
4. Strong Network and Support
12| Page



You can integrate this software with others for more details because of strong support provided
by PTV e.g.

PTV Viswalk

PTV Vistro

PTV Optima

PTV Balance

PTV Epics

PTV Vistad

PTV Visum Data Analytics

Nook~owhE

4.2 Getting Started

- mtgto&mowmont
..

T

File location: © 2013 PTV AG
Initialization completed.

Fig. 14: PTV VISSIM getting started
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4.2.1 General Settings

When Start the Vissim for the first time, a dialogue box will prompt on the screen. Vissim will
ask to confirm your right click behavior. You can Change it later any time.

Go to Edit > User Preferences

PV Vissim 7.00-12

Fle Edt View Lists BaseDats Taaffic Signal Contrel Simulation Evaluation Presestaticn Tet Senpts Help

[} 5 ti=da e network settings > M B
adll '\\ pwork Editor
no:nermnor\\ wct liyout ~PFRO O AL EOAQRe @ = =

Trarelate Network

Fig. 15: PTV VISSIM user preference

Select the Network editor and you can change right click behavior.

Fie Ed2 View Lists BaseDuta Toaffic Sigasl Centrel dat, Evalustion W Test Senpts Help

DPEA. 820, »Hun

RS

User Preferences

Fig. 16: PTV VISSIM network editor
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First step when starting the Vissim is to set your network settings.

Go to Base Data >> Network Settings

r
/ \,
Eda Vifsw Lists Base Duts | Teaffic 9:_:“)' Centrel  Semcletion Evaluabon Presertation Test Sempts Hep

‘1 " Npgwork Setangs %

Lo
- - e 4
2030 Model Segrmfants

20730 Models / ~F RO B HEQ e -

7 -
Functio ” sl 530
i sices i nsss
TOAnbutions L e ation
Vehioe Types 4 ,AA

-
Yehc'e Clasyes

Deving Behavion
Link Seharncr Types
Pedestrian Types
Pedestnan Clazres
Walking Batwvcn
Ares Setav ot Types
Dvsplay Types
[

Tirre Irtervaly

Fig. 17: PTV VISSIM network settings

Select the Units tab and adjust the working units as suited to you.

PTV Vissim 7.00-12

] PTV Vissim 7,00-12
Fle Edt View Livns Base Deta Tuffic Signal Cootrel Simulabon Evfustion Preseststicn Test Sciphy Help

N p

DBA. S 0@. . »meE

Network Edno

Emitotar Cevgtihecs 510
Virarse cortEsy of NESA
o M6 it g

& 2018 Mcrosott

D191

york Settings

Vehic'e Behavioe | B, iots | Attnbutes | Display

bl SESEROR ]

All Imgensi Distance km

e

I Metrc )

T
S

-~
i
c]
a
3

Fig. 18: PTV VISSIM units
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4.2.2 Map Setting

Click the Multi-color ranch button from the toolbar directly above the map.

Fie Edt View Livn BwseData Taaffic Sigead Contrel Samuasion Evalustion Presestaticn Tt Scapth help
OPREA. §20@. » M E
Netwerk Ecitor
L0 A HERQ e
tetar Loograsines £ & D 255, 192,192 192

Se copriesy ot NABA . . >
© 26 mizrovol Comoranin IR ;
o

Dtz map service
0 =N
e
J AR Map intensty 10
Wireltame moce
Show scale
gne

rratc Level Tramaparency

um wdth
Label manirrum height

Selecton color

7
=
7]
P
-~
P

&

Jtbert.

L=

Fig. 19: PTV VISSIM map settings 1

From the Map provider option, you can click the Drop-down button and select the preferred
map type e.g. Bing maps or OpenStreetMap.

Fie £92 View Liss GaseDuta Toaffic Sigeai Contrel Simulation Eveluation Freseststion Test Scapts Hep
DO, S0, »rE

Nerwork Edrtor

Desred Speed Decitl
d Jpeed Ares
Map provider L
. :
y .’,“‘-q‘ Map grey scile iag Mags {Aenal View)
R Mapintensty OpenStreethap Magnix)
i OpenStreethap (CycleMap)
Virettpme moce

v
v

| abel masireum width

Laksel manireum heght

Rebberband color

Fig. 20: PTV VISSIM map settings 2
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4.2.3 Building a Network

When Creating the road networks, you have to first select the Links from Network Objects
menu on the left side of screen.

Network Objects X
uoes flm— P -
Desired Speed Decisi
Reduced Speed Areas
Conflict Areas

Priority Rules
Stop Signs
Signal Heads

Detectors

Vehicle Inputs
Vehicle Routes
Parking Lots

Public Transport Stop

Public Transport Lines

Nodes

=S IRUUES|[SES

Data Collection Points

Vehicle Travel Times

Queue Counters

Fig. 21: PTV VISSIM building a network 1

Then you can draw the network by Control + Right Click of desired length on the map.

1 Mame: MNorth Avenue (EB)
Num. of lanes: 2 Behavior type: [1.'. Urban (motorized)
Link length: 1761.600 Display type: |1: Road gray
Level: |1: Base
Use as pedestrian area |

Count: 2| Index Width BlockedVel MNolnChLA MNolnChRA MNolnChLY
3 1| 1 T 120

2| 2 12.0

Fig. 22: PTV VISSIM building a network 2
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A box will appear as shown in above picture. You assign the Network name, no. of lanes,
behavior type etc. Also, the lane characteristics such as lane width. When you draw the
network, it will be straight. If your road geometry is not straight you can Right-click on the
drawn link and select Add Point option to add points on the network to align it accordingly to
geometry.

B o1V vissin 70003
Fle Edn View Lsts BaceOats Tfic Sonal Cootrd  Semulmon Bvaliasos Fresetaticn Test Sots Kelp

Beaied Soeed bien

Conflct Areas

Ogects 3t Chek Paction

Ade New Link

Zwem Te Sedecbior
Odlete
Ougheate

fatepound Inages
Friemen Nanrgs
20 Tral ¢ Ggealy

Static JO Madets

Recaliubte Slne
Bacwicibte Salne (XY Omiy)
Recylcubte Solme (Height Crlv)

Skt Lok Hars
Ll | e | b

Fig. 23: PTV VISSIM building a network 3

You can move network from such points and align the network. Also, you can add multiple
points.

| BT =%
Fle Edt Vew Lats BaseDats Toffk SgnalContrel Smulion Baalateon Rresertatcn Tt Scrgts elp
OBDA. 4AQGE. PN,

il Ozrel Spwmd Dzval
Faied Spen an
Contt Arews
Prority A

:‘ Shop Sgrd
SgraiMeacs
Ovtectany
-;rrm't.\‘l

VK RO

Data Collecion feae
Vel Trnwe Tines

Quwe (ot

Fremen harongs
B 20 Tom gl

Slic 10 Magels

Vithedes b etnork

Fig. 24: PTV VISSIM building a network 4

18| Page



To draw opposite lanes Right-Click the current network, and select the option Generate
Opposite Direction. Enter No. of lanes for opposite direction and click OK.

Show InLst
A4 Poimt

436t wbe pottien

Creste Chart for Sclected Objects..

Geneate Sphne

Aexakulele Spine

Aecaculate Sphne (1Y Cnby)
Recaculate Spine (Hesght Only)

el ik ere
Add LaneLelt
Add Lane Right

Fig. 26: PTV VISSIM building a network 6

This will create the same network on opposite direction.

Fig. 27: PTV VISSIM building a network 7
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Arrows along the network represent its direction of flow. You can always change that by
Right-Clicking the network and select Reverse Direction.

Obyecrs &1 Cliee Postion

Add New Link

Zvors Tu Selevmn

Delete

Dueicate

Topy

Edit..

Show InLet

Add Poimt

Hevet wda perten

Zreste Chart for Sclected Objects.,
Geneate sphne

Tecakulete Sphne

Recaiculabe Sphne (1Y Cniy)
Recaculate Sphne (Height Only)
Tl ink Hers

Add LaneLeft

Aad Lane Right

Fig. 28: PTV VISSIM building a network 8

4.2.4 Connectors

Connectors are basically to connect to networks drawn differently in Vissim. To draw a
connector. Similarly, Select the Links for Network Objects menu. Draw a network starting
from one existing network to another existing network this will draw a connector b/w them.

n Connector | X
Mare

Bewreir type: 3 Freowey (Treeline selecten)

Ne: 10002

Display Type: ! Roud gray v
from link; ta link
No ) Yo 1
AL IR At 1846704
[
(PR
Lane 3
[/; lamn d W/
Length 121451 %
Sphirm 2

\nt Chnge Cigley  Din, Adigrnent Ot

Count 1, hles
’ 1 1

DhontedVel NeboColA NuloChEZ HLCIW NuleIily

Aoute

Emargercy Sup 1840 back

Lanecharge 563 h back [ porlare

Degoed Dieaction

@A DR Ol

Fig. 29: PTV VISSIM connectors 1
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Select the connector characteristics such as Name, Behavior type, connection to which lane,
Emergency stop length etc. from connector box.

Y

Moz 10000 Mamme:
Behavior type: | 1: Urban (motorized) -~ ]
Display Type | 1: Road gray - |
from Tink: o limbc
MNo.: 3 MNo.: 2
A 174.799 fr ) Ar 1362.953 ft
Lane 1
‘1\_ Lame 2
Length: 61.205 ft
Spline: n

Lane Change qusplay Dyn. Assignment [ Other |

Cournt: 1| Dncdesx
» 1 1

BlockedVel MNolnChLA MNolnChRe MNolnChLV | MolnChRW

Route

Emergency Stop: 164 fr back

Lane change: 6562 ft back

| perlane
Desired Direction

o all Right Left

| oK ) [

Cancel ]

Fig. 30: PTV VISSIM connectors 2

Spline feature in this menu is to define how smooth the curve should be drawn. If you are
connecting to straight networks then value 2’ will be enough but if it’s a curve then you should
select large value. The greater the value the smoother the curve will be.

4.2.5 Vehicle Data

To enter the vehicle data on network, First go to the start of network from where the vehicles
will start entering the network. From Network Objects menu, Select the option Vehicle
Inputs.

[l TV Vissim (v62) 70010 - Network .1 we and are\vssim vehicie npat' 10,20 200 tutorial inpx

File Edt View Usts BaseDeta Taffic SgeetControl Smudstion Bialustion Presentaston Test Scripts Melp
DDA. . SNAQG. » M u.

Network Ojects Network Editor

Liskes. Select layout

Desked Spesa D

- PROUL) AR RUQe~ §4 X N &
Fasuces Speed

Carfict Aresy

Pricaty Sue

00 Spts

Tignal Heaxs

Vabicle Rotet
Parong Loty
nbdz Tampor

Rk Trapon

Data Cotection I
vehioie Tl T

Queve Counters

10 Trafie Sigraly

Slatie 30 Modeh

Fig. 31: PTV VISSIM vehicle data 1
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Right-Click on the network and Select Add New Vehicle Input.. A Black line will appear on
the start of network indicates it done

' PTV Vission (x0) 7.00-10 - Networks €\ ww and aeet\vissim vehicieinpeat'\10.20.20M tutedel inpx
file Edit View Lists BaseDots Taffic Sigeoi(ontrol Smelation Evslustion Presmtation Test Sripts Melp
DBB. SAQE. »MHE.

Network Editor
urks B0 A et mgout PROUR ) AR RUAQ e §0- 2 HE
Deseed Spees 0
Faoued Speeo
Carfict Arem .
Pricoty L |
o Stop Sigm |
Sigral Heszs |
etacton D
Vehae lnputs |
e Boutes B
Parong \ots |_]
e ampot ]
Sl Pk Trandpon ~ Qbjects At Click Psition »
B tode [ Agd Now Vebicle input
Data Cotestenr | lo;mkf
Vehioe Tl 1) 0
2 Queve Cowrters
< Duglicate
W sectiom i Cony
Ragowa ima fat,.
Favemant Myrh) ShowIn List
10 Te Sgraly 101 Reset lbel psition {
AW 30 o Create Chart fer Sefected Objects.
2 Vgides o Nty :: o et et e S A behaiontype Generate Spine
Dertartriane in 0
Nesworke  Levels Backgrou.. [JCount 1| Stat £nd Recakdte Splne
y 1 08 MAX Recalodate Sphne (Y Oaky)
s Recak e Sphne (Height Ooly}
_y—No—_‘ o Sgla Link Here..
MNarre -0 0 Add LaneLet
LirkEewype 3 Frvena L4 Line Bighe
DisployType |1 Aoad g Generate Opposse Divecticn
Lime_ 1 e R

Fig. 32: PTV VISSIM vehicle data 2

Vehicle input window will appear at bottom. You can add volume for the desired network.

fehicle Inputs / Vehicle Valumes By Time Inferval
hicl I Volumes By Time Interva

Select ayout.. ' f %I i 3 Vehicle volumesb * % ' B B }‘ H 33

(oun No Name  Link Velume(0)  VehComp{l) Count: 6| Cont Timelot | Volume ' VehComp  VolType

bl 1090 1: Defaglt é— b1 0080 | 10907: Default |Stochast

! G00-180 | 22202 Siochast
3 [0 180021 260203 Stochast
4 [] 27003 16604 Stochast
3 [ |360045| 10305 Sochash
B [ 4300M | 10306 Stochast

Fig. 33: PTV VISSIM vehicle data 3
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For time intervals, Select ‘Vehicle volumes by time interval’ from menu. And it will split
window into two. Right Click in the right window and Select Add Intervals.

Time Intervals
Select layout... v M1 2 Areabehaviortypes @R EH B
Count; 6] Start End
3 1 0.0 900.0
2 900.0 1800.0
3 1800.0 2700.0
4 2700.0 3600.0
5 3600.0 4500.0
6. 4500.0 MAX
Time Intervals Vehicle Inputs / Vehicle Volumes By...  Signal Controllers / Signal Groups  Que

Fig. 34: PTV VISSIM vehicle data 4

Then input values of VVolume for different intervals.

et pus Ve Volumes By Tme el

Cetyod, v }‘ 0 Vidkioineh [Q ' HE pridh

| EE———— EE—

Coun‘ No N Link Yolume() VehComo() Coun  Contf Tmelnt Volume| VeComp olpe
ﬁ‘ U etk 10901, Dea ) AP0 | 1080 et Socht
DO MM (Soched
] L Sochst
4 [ RI006| 16 Shchas
| (PHMS 1030 (Sochat
b [ B0 108 Sochst

Fig. 35: PTV VISSIM vehicle data 5
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For changing the vehicle composition Go to Traffic >> Vehicle Compositions. You can make
multiple Vehicle Compositions for different intervals also.

Vehicle Compositions / Refative Flows

Seectiyo. « 21 E1 QK Reelos R BFE Luazn

[r—srm———]

Coun) No Name Count: 3| VehType | DesSpeedDistr | RelFlow
11 Dot b 106G 258k | 0316

Y ELwm 200k 02 | OO
3 3 3600 Bke 25,25 knh | 044
'
I
K

——

Tiene Intenvals - Vehicle nputs / Vehicle Volumes By - Signal Controlers / Signel Groups - Queue Results  Delay Resuls - Vehicle Travel Time Results - Defay Measurements  Vehicle Compositions / Relotive Fows

Fig. 36: PTV VISSIM vehicle data 6

Now you can choose different compositions for different intervals in Vehicle Input window

Vehicle Inputs / Vehicle Volumes By Time Interval
Setlyot, 1 I Venicevolmesh - B @ (B FUIER
Coun‘ No Name Link Volume(0) VehComp(0) Count: 6| Cont | Timelnt  Volume VehCnmJ VolType

) 1‘ 1 1:NustLinkRoad 09,0 1: Default b1 [0]0-900 | 10941: Default  Stochasi

3. [] 1900-180 1 22242 Stochast
3. ] [1800-27| 26243 Stochasti
4 [] 270036 10644 Stochasti
5: [] 1360045 10345 Stochasti
6 O [4500M | 10346 Stochasti

Fig. 37: PTV VISSIM vehicle data 7

4.2.6 Signal Control
Right-Click in the window and Select ADD.

Fig. 38: PTV VISSIM signal control 1
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Assign a Name to Signal Controller and from drop-down men Select Fixed time and then
Select Edit Signal Control.

A sgrai Cantal — (] *
T i Mume: | Kellcggcuth Campass D
[ dcsve Type |Foosd T IS[
- Fie
Cyche Time: a8l Eoonokte ASCSR

vsrstde
Fced ime SiglmThiConfig  LD®
Program file: [VIS5G_Contrelies.dl B
Diabeg DLL file: |VISSIG_GULAP [ =

Caia Tie= 1
i il 2 an
mﬂ-_
Prograes . [1 |
O Canced
- " omms om | om e e LI - R

Fig. 39: PTV VISSIM signal control 2

Add the Required number of Signal Groups into Signal Groups tab by Clicking New button

B WISEIG - 50 1 Linklsig - [m] ke
File Edit
B H9D ) t}u s R

% Mo Marre: Notes

s
—>

T Intergresn matr
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£ mage smugnme
- 9 Sage sequence
= Tignal progremn
B wiarsages

- Diaily signal pro:

Fig. 40: PTV VISSIM signal control 3
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Click the ‘+’ Button along Signal Group tab and Select a Signal and Group and set its

characteristics such as Sequence and durations of sequence.

B WISHIG - 5 1: Linksig
File Edt
B HODO @

<

[ n Ky signal control 1

Hame:
UrisG

Delalt seguence

= Signal
| Signal groups EEEE e reciamber-green-amber
—~: [
Defanll carabuns:
|8 z:xingsa (] [} ] [ | I
] Inbergreen mat - ] 3. 3 ‘\kl -
Ir 2ages Hotes:
Bl age sssmgneme
E Singe tRgUENCE
=5 Signal program
15 interstages
& Daily signal pro

Fig. 41: PTV VISSIM signal control 4

Now Go to Signal Program tab and add desired number of signal programs.

B WISIG - 5C 1: Link1 sig - [u] *
File Edt Q
BHOO &% [(jn/x

Cycle Switch

& Hame Iritergreens

Elg

[ n My signal control 1 | | ¥

& h Signal groups

18 1:wiise

18 2:Kingsa
] Inbergreen matr
Tf Hages
ﬁ Hage sisgime

A vage sequence
[

AE| Disity sigraal pro

Fig. 42: PTV VISSIM signal control 5
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From sub-menu Select the desired controller and adjust your control at any cycle time.

B VSSIG - 5C 1: Linkl.sg - =] x
File Ede
BHVLO &% BEXS

< Name:  Signal program 1 I

@ [J My signal control 1 Intergreens  None ¢ Cyt*elwc > Offsett 0 o Switch point: 0 5
; [ Signal |
10 20 50 B HEEER

i @ Signal groups ‘ No Swgnal group pourare

|3 1: waiss

a3z KingSG
w intergreen matr
TF Steges

m Sage mpgnme

E Stage sequence

= S5 Sgnal program

{5 Daity signal pro
< )
Current second 26 sec, Begare 2 sac, Endd: 27 sac, A

Fig. 43: PTV VISSIM signal control 6

Now go to intersection. Select the Signal Head from Network Objectives. Right click on
network where want to place signal head and Select signal head properties in new window e.g.
SG (Signal Group) and SC (Signal Controller).

B sigei Head X
_7 Ne: |1 Name: | 1
Link: 10008 ™ Vehicle Classes
tane ! | [ Venice ypes |
110 Car
At 5215 m {20 WGV
o ——— {30 Bus
G '—M 140 Tram
! 1 v 130 Pedestran
gnal group: (60 B
Type  Circular v e—
[J Orsignal group
s
‘ Signel group: {

‘ Rate of compliance: MK
‘ [ Discharge record active
ﬂ&oﬂuwd
Ambe speed: 000 kmvh
| EA Label

€ -

Fig. 44: PTV VISSIM signal control 7
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4.2.7 Running Simulation

Adjust the Simulation Parameters by Going to Simulation >> Parameters. Set the parameters.

Parameters
2035am No Build ‘l |
— =2 |
Traffic regulations: © Right-side Traffic |
) Left-side Traffic
Period: ' Simulation seconds
Start Time: 00:00:00 [hh:mm:ss)

Start Date: [YYYYMMDD)
Simulation resolution: D‘ﬁme step(s) / Sim. sec.

100 Sim.sec. /s

Fig. 45: PTV VISSIM running simulation 1

Control the simulation from Simulation controls on the top.

e Edt View st BaseDuta Trfic Signal Control Simulation Evoluation Presentation Test Scripts Help
OBB. QG . [» Wi
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Prionty Rites
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Vehicw Inputy

Vehicle Routes

Parking Lots

Hode
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bR T T ol Y i TN Tk BT e ) S Ak 2

{

Fig. 46: PTV VISSIM running simulation 2
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4.2.8 Collecting Results

Add different collection points on the network where you want the data. Collection point
options include Data Collection, Vehicle Travel Time and Queue counter etc. After Placing
the collection point from Network Object menu, Go to Evaluation >> Configure

|

[l PTV Vission () 700-16 - Networks <. .1 wa and areld vissm vehidie npe 2008 sumevial Inpx
File fdn View Lists BaseDeta Taaffic Sigred Control  Smutanon | Fresentanon Test Scripts Melp

DBEA.. 20 &. » pn. corhguatice.
Lnka g . . Mesturement Defmition D’@Q.- .;."K &‘

Desived Speea D

Result Lists

Fapues Speed
Torfict Arem
Pricety Sues
Stop Sigrs

Signal Meas

Aok Triawpon
Node
Data CoBection

=0OE0o

Fig. 47: PTV VISSIM collecting Results 1

Check the Perimeters that you want to analyze during simulation in the new window. If want
values for intervals you can also set value of interval length.

- Svalustien Configuestion >

Evaiusscn outpat dreciony ¢ waen wrisrre \documents '@ wy and arek s wehicierges

Rexd Maragoverd Fealkt Mdbdtes Dpect Out
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Fig. 48: PTV VISSIM collecting Results 2
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Run the Simulation, after simulation completed go to saving directory and text files will be
saved there.

&« v » ThisPC » Local Disk (E) » B.E(Civil Engineering) » FYP » Vissim » Gatel » Current » Monday

A~

Name Date modified Type Size
v g Quick access
Gate01.results 42729846 PM  File folder
I Desktop . . . -
| | Gate01.inpD 419720191232 AM  INPD File 159 KB
‘_’ Downloads ] GateD.inpx 4/19/2019 1234 AM  INPX File 150 KB
=/ Documents | GateDl.layx 4192019 1234 AM  LAYX File T1KB
i Pictures | GateD1 Delay Results £— 411920191239 AM  ATT File 2KB
/& OneDiive :wj Gatel!_Queue Results :,/\_ 411920191239 AM  ATT File 1KB
| GateD1_Vehicle Travel Time Results¢:_'- 41920191239 AM  ATT File 1KB
v & ThisPC |J Gate011.sig 419720191216 AM  SIG File 2KB
) 3D Objects |J Gate012sig 419720191220 AM  SIG File 2KB
I Desktop
|j Documents
* Downloads
J‘) Music
= Pictures

m Videos

Fig. 49: PTV VISSIM collecting Results 3

,-. Gatel1_Delay Results - Notepad

File Edit Format View Help
Table: Delay Results

* SIMRUN: SimRun, Simulation run

* TIMEINT: TimeInt, Time interval

* DELAYMEASUREMENT: DelayMeasurement, Delay measurement

* STOPDELAY(ALL): StopDelay(All), Stopped delay (average) (All) [s]

* STOPS(ALL): Stops(All), Stops (All)

* VEHDELAY(ALL): VehDelay(All), Vehicle delay (average) (All) [s]

* VEHS(ALL): Vehs(All), Vehicles (All)

* PERSDELAY(ALL): PersDelay(All), Person delay (average) (All) [s]

* PERS(ALL): Pers(All), Persons (All)

® SlmRun, TimeInt; DelayMeasurement; StopDelay(All); Stops(All); VehDelay(All); Vehs(All); PersDelay(All); Pers(All)
$

DELAYMEASUREMENTEVALUATION : SIMRUN; TIMEINT ; DELAYMEASUREMENT ; STOPDELAY (ALL) ; STOPS(ALL) ; VEHDELAY (ALL) ; VEHS(ALL) ; PERSDELAY (A
3;0-900;1;0.72;0.39;3.69;38;3.69; 38
3;900-1800;1,0.28,0.35;3.01;26,;3.01;26

3;1800-2700;1;0.73;0.48;4.91;29;4.91;29
3:2700-3600;1:0.92,0.53:6.19; 34:6.19; 34
3.3600-4500;1:0. 63,0, 25:2.50: 28;2.50. 28
3;4560-5400;1;0.33;0.12;3.01;17;3.01;17
W
€ >

Windows (CRLF) Ln1, Col1 100%

Fig. 50: PTV VISSIM collecting Results 4
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Chapter 5
PROPOSED DESIGN ALTERNATIVES

5.1 Introduction

The current design for gates was causing problem in order to avoid conflict and
smoothen the traffic flow new gate designs were proposed keeping in mind the existing structure
and constraints it was tried that the existing design can be modified to meet our needs and by
doing so cost could be minimized

5.2 Proposed Design for Gate-1
e Motorcycle lane is added to Gate-1 design
e Median of 2° between lanes for channelizing
e Intersection was replaced by U-turn in order to avoid conflicts

RECEPTION

5.2.1 Design Parameters

Table 2: New Design Specifications Gate-1

New Design Specifications
Gate-1
Lane Width 10'-0"/06'-0"
Median Openings 25'-0"
Footpath 8'-0"
Drainage -
Median 9-Q"
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5.3 Proposed Design for Gate-2

e Additional lane at Gate-2 to accommodate more vehicles

e Check post was moved forward to provide room for queue formation
¢ Island was introduced to smoothen the traffic flow

e E-tag was used for local university cars

e U-turn was provided

Fig. 52: Proposed design for Gate-2

5.3.1 Design Parameters

Table 3: New Design Specifications Gate-2

New Design Specifications
Gate-2
Lane Width 10'-Q"
Median Openings -
Footpath 7'-6"
Drainage 20"
Median 10'-0"
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5.4 Proposed Design for Gate-10

e Gate-10 is operable for E-Tag vehicles only
e Check post was moved to avoid conflicts
e Proper channelization for smooth traffic flow

i

Fig. 53: Proposed design for Gate-10

5.4.1 Design Parameters

Table 4: New Design Specifications Gate-10

New Design Specifications
Gate-10
Lane Width 10'-0"
Median Openings 20'-0"
Footpath a8'-Q"
Drainage 20"
Median 20-0"/10'-0"
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5.6 Advantages

Shorter queue lengths
Lesser delay times
Smooth flow

Travel convenience
Reduced conflicting zones

5.7 Disadvantages
e Security concerns
e [nitial inconvenience
e Difficult for the reader to scan in case of metal or glass surfaces
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Chapter 6
RESULTS AND ANALYSIS

6.1 Introduction

In this section, we will be showing a process of analysis on the data to inspect, model and
transform the data by which decision-making criteria would be done in the form of results.
Main part of our project is to analyze the gathered data by the team and provide a suitable,
effective and efficient outcome.

Specific to our Project, we are considering total three gates of the NUST:

o Gate#l
o Gate#?
e Gate#10

Software analysis as well as manual analysis is done on the data collected to show their results.
Then same analysis is to be done on the proposed design which we have introduced to control
the traffic in reduction of time delay for a vehicle to pass through the gate and queue generation
by vehicles.

6.2 Traffic Volume Counts

Traffic volume datais the number of traffic attendants passing through a certain section of the
road over a certain period - is the crucial information indicating the importance of road.

In our project, Traffic Volume is considered to be the data.

For Data collection, there could be more methods of collecting traffic data but we consider
some ways of collecting data as follows:

e By manually counting the traffic volume.

e By surveying department to department inside the university to gather the information
from students, staff and faculty using these gates regularly.

e By making a video then collect data from it.

e By using invasive techniques such as Magnetic Sensors, radars or piezo-sensors.

For convenience, inexpensive and efficient method of collecting data, first method has been
chosen.

Traffic Volume consists of different type of vehicles. We have classified traffic volume in three
classes and collected separately with their separate sections:

e Cars
e Motorbikes
e Buses/Wagons

The data has been collected at morning and evening on working days:

e Monday (Morning and Evening)
e Thursday (Morning and Evening)
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Composition of Traffic:
Gate#1:

Only cars were allowed to pass through Gate#1 at the time of collection of data. Two E-tag
lanes and one manual check lane is provided on the entrance and same are given for the exit of
Traffic.

Monday Monday
Morning Evening
150 150
100 10
11 I I 11 I ]
0 0
B15To 830To 845To 900To 915Te %30T 415To 430To 445To 5:00To 5:15To 530To
B30 B4 500 515 930 o45 430 445 500 S15 530 545

Fig. 54: Gate#1 Design Traffic Composition Data (Monday)

Thursday Thursday
Morning Evening
100 150
100
50
0 0
B15To 830To B:45To 900To 9A5To 9:30To 415To 430To 445To 500To 5:15To 5:30To
B30 &4 900 915 930 9d4S 430 445 500 IS 530 545

Fig. 55: Gate#l Design Traffic Composition Data (Thursday)
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Gate#2:

Every Type of vehicle mentioned above was allowed to pass through Gate#2 including Cars,
Motorbikes and Buses/Wagons at the time of collection of data. Two manual check lanes are
provided at entrance and exit of the Gate.

Monday Monday
Morning Fvening
100 100
5” il o 1L
t,Il_llllll.“ o I | d 0Ll .
B15To 830To 845To 900To %15To 930To 415To 430To 445To 500To 51570 5:30To
B30 B45 90 %5 9N 945 &30 445 500 515 53 545
Bbikes Wcars Mwagons Bbikes Wears Wwagons
Fig. 56: Gate-2 Design Traffic Composition Data (Monday)
Thursday Thursday
Morning Fvening
100 Ll
60
SD I| | : | | | I|
i
ot MR e o
§15To 830To 843To %00To 915To 930To F15To 430To 445To 500To 515To 530To
BN B4 0 %5 %0 4l &0 445 5000 515 530 545
Mbikes Wcars Mwagons Bbikes Wcars Mwagons

Fig. 57: Gate-2 Design Traffic Composition Data (Thursday)
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Gate#10:

Every Type of vehicle mentioned above was allowed to pass through Gate#10 including Cars,
Motorbikes and Buses/Wagons at the time of collection of data. One manual check lanes are
provided at entrance and exit of the Gate.

Monday Monday
Morning Evening
200 100
L w1l
o un. . | g . II I
B:15To 8:30To 8:45To 9:00To 9:15To 930To 415To 430To 445To 5:00To 5:15To 5:30To
B30 845 900 915 930 845 430 445 500 515 530 545
Bbikes Wcars Mwagons Whbikes mcars Wwagons

Fig. 58: Gate-10 Design Traffic Composition Data (Monday)

Thursday Thursday
Morning Evening
200 100
" w1 5“ I
0 III I_ I ll ll_ 0 II_ II- II_ [ | III II_
B15To 830To B45To 900To 915To 9:30To 415To 430To 445To 500To 515Te 5:30To
B30 845 SO0 515 9 945 430 445 500 515 530 545
Bbikes Wcars WMwagons Bbikes Wcars Wwagons

Fig. 59: Gate-10 Design Traffic Composition Data (Thursday)

Changes of composition of vehicles in the new design:

e Gate#10 would be restricted to only cars passage.

e All types of vehicles would be involved in passing through Gate#1 which includes cars,
motorbikes and buses/wagons.

38| Page



6.3 Average Delay Time for a Vehicle

Time delay is outlined because the time a vehicle is stopped in queue whereas waiting to pass
through the intersection. It begins once the vehicle is completely stopped and ends when the
vehicle begins to accelerate. Average time delayis theaverage for all
vehicles throughout a specific time amount.

Average Time Delay for a vehicle is calculated by using Software (VISSIM).

Existing Design:
Gate#l:

Delays are calculated at Gate#1 for the given data.

VEHDELAY(ALL)
g
B
7
&
o
g
-
L. §
w
= 3
2
1
0-200 900-1800 1800-2700 27003600 2600-4500 4500-5400
Time(sec)

Fig. 60: Gate-1 Avg. Vehicle Delays Graph (Existing Scenario)

Gate#2:

Delays are calculated at Gate#2 for the given data.

VEHDELAY(ALL)

18

16

14

12
i

o 10
=

= B
o

B2 o5

a4

2

0-900 S00-1200 1B800-2700 2700-3600 3600-4500 4500-5400
time(sec)

Fig. 61: Gate-2 Avg. Vehicle Delays Graph (Existing Scenario)
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Gate#10:

Delays are calculated at Gate#10 for the given data.

VEHDELAY(Existing)

s e e P
M s oTh om oD

Delay|sec)
=t
=

=T LS B R = R =

0900 200-1800  1B00-2700  2700-3600  3600-4500  4500-5400

Time([sec)

Fig. 62: Gate-10 Avg. Vehicle Delays Graph (Existing Scenario)

Proposed Design:
Gate#l:

Delays are calculated at Gate#1 for the Proposed data.

VEHDELAY(ALL)

[
=]

Delay|sec)
T Y A ]

O-900 S00-1800  1B00-2700  2700-3600 3600-4500  4500-5400

Time(sec)

Fig. 63: Gate-1 Avg. Vehicle Delays Graph (Proposed Scenario)
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Gate#2:

Delays are calculated at Gate#2 for the Proposed data.

VEHDELAY(Manual Lane)

Delay(sec)
[=3]

=

0-500 S00-1800  1B00-2700  2700-3600  3600-4500  4500-5400

Time(sec)

Fig. 64: Gate-2 Avg. Vehicle Delays Graph (Proposed Scenario)

Gate#10:

Delays are calculated at Gate#10 for the Proposed data.

VEHDELAY(ALL)

Delay(sec)
[ %]
Ln

[y
= i pJd

[=
Ln

=

0-900 200-1800  1B00-2700 2700-3600  35600-4500  4500-5400

Time(sec)

Fig. 65: Gate-10 Avg. Vehicle Delays Graph (Proposed Scenario)

6.4 Queue Length:

According to the Highway Capacity Manual, queue is defined as “a line of vehicles, bicycles,
or persons waiting to be served by the system in which the flow rate from the front of
the queue determines the average speed within the queue.

Queue Length is calculated by using software (VISSIM).
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Existing Design:
Gate#l:

Queue Lengths are calculated at Gate#1 for the Given data.

QLEN
0.8
0.7
0.6
0.5
0.4
0.3
0.2

Queue Length{m)

0.1

0-900 Q00-1800 1800-2700  2700-2600  3600-4500  4500-5400

Time(sec)

Fig. 66: Gate-1 Max. Queue Length Graph (Existing Scenario)

Gate#2:

Queue Lengths are calculated at Gate#2 for the Given data.

QLEN

Oueue Length{m)
[}

0-900 900-1800  1800-2700 2700-3600 3600-4500  4500-5400

Time(sec)

Fig. 67: Gate-2 Max. Queue L ength Graph (Existing Scenario)
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Gate#10:

Queue Lengths are calculated at Gate#10 for the Given data.

QLEN

Oueue Lengthi{m)

0-300 900-1800  1B00-2700  2700-3600 3600-4500  4500-5400

Time(sec)

Fig. 68: Gate-10 Max. Queue Length Graph (Existing Scenario)

Proposed Design:
Gate#l:

Queue Lengths are calculated at Gate#1 for the Proposed data.

QLEN

0.15

0.1

Queue Lengthim)

0.05

0-500 S00-1800 1BOO-Z700 2700-3600 3600-4500 4500-5400

Time|sec)

Fig. 69: Gate-1 Max. Queue Length Graph (Proposed Scenario)
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Gate#2:

Queue Lengths are calculated at Gate#2 for the Proposed data.

QLEN

0.15

Queue Lengthim)

0.1

0.05

0-300 500-1800 1BOO-Z2700 2700-3600 3600-4500 4500-5400

Time(sec)

Fig. 70: Gate-2 Max. Queue Length Graph (Proposed Scenario)

Gate#10:

Queue Lengths are calculated at Gate#10 for the Proposed data.

QLEN

0.14
0.12

0.1

Queue Lengthi{m)

0-500 S00-1800  1BOOD-2700 2700-3600 3600-4500 4500-5400

Time|sec)

Fig. 71: Gate-10 Max. Queue Length Graph (Proposed Scenario)
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6.5 Visual Interpretation of Traffic after Simulation

VISSIM is one of the advanced software regarding modelling the Traffic Features. Along data
analysis, we can graphically create a simulation of Traffic converting it into a video. Likewise,
we used this software to make a simulation of traffic passing through the University Gates.

It is a visionary key to visualize the behavior of vehicles. We have worked on both Existing
Design and Proposed Design.

We can see queue formation on congestion points resulting in Time delays for vehicle to pass.
Reduction of queue formation can be seen in the simulation after applying our solution analysis.

6.6 Discussion on Results

Analysis are done to obtain productive results. Existing Situation has been analyzed then
compare with the analysis of a new design. Some changes have been done with the composition
of traffic as mentioned before which would incur in new design.

6.6.1 Queue Length
Comparison has shown below:

Gate#l:

Max. Queue Length Results
30

25
20
15

0-900 S00-1800  1800-2700 2700-3600 3600-4500  4500-5400

1

]

Queue Length

LA

Time(sec)

m Existing m Solution

Fig. 72: Gate-1 Max. Queue L ength Result Comparison

Graph shows increment in queue length, it’s because of change in composition of traffic but it
is less than the queue generation on gate#10 as all type of traffic was encountered through
Gate#10.
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Gate#10:

Max. Queue Length Results

E,I II Il II Il Il

0-200 900-1800  1800-2700  2700-3600 3600-4500  4500-5400

Queue Length
=t == (] el (5]
— LA [ ] LA —

L

Time(sec)

m Existing m Solution

Gate#2:

Fig. 73: Gate-2 Max. Queue Length Result Comparison
Max. Queue Length Results

0-500 S00-1800  1B0O0-2700  2700-3600 3600-4500  4500-5400

[ B ¥ |
[ B |

Pt
2

Queue Length
== =
[ ] LA

L

L}

Time(sec)

m Existing m Solution

Fig. 74: Gate-10 Max. Queue Length Result Comparison

Overall effect of reduction in queue lengths can be seen from the graph.
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6.6.2 Delay Time
Comparison has shown below:

Gate#l:

Delay Results

S00-1800  1B00-2700  2700-3600  3600-4500  4500-5400

10

E=3 =4} [}

Delay(sec)

P

=]

Time(sec)

m Existing m Solution

Fig. 75: Gate-1 Avg. Queue Length Result Comparison

Graph shows increment in Delay Time, it’s because of change in composition of traffic but it
is less than the delays on gate#10 as all type of traffic was encountered through Gate#10.

Gate#10:

Delay Results

S00-1800  1800-2700 2700-3000  3600-4500  4500-3400

10

Delay(sec)
L =

=

Time(sec)

B Existing m Solution

Fig. 76: Gate-2 Avg. Queue Length Result Comparison
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Gate#2:

Delay Results

200-1800  1800-2700  2700-3600  3600-4500  4500-5400

16
14

(=
[=]

Delay|sec)

L= LN T O = I ==

Time(sec)

B Existing m Solution

Fig. 77: Gate-10 Avg. Queue Length Result Comparison

Overall effect of reduction in delay time can be seen from the graph.
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Chapter 7
CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Transportation is a key factor in developing countries. Transitional economies enjoy the
convenience of automobile transportations. Automobile transport stimulates the flow of people,
freight and information, helping to meet economic, industrial and social demands. However,
increasing use of automobiles also causes problems including traffic congestion, road accidents
and air pollution.

ITS solves the congestion problems by introducing technologically advance approaches. ITS
have great potential for improving surface transportation and for delivering benefits to
everyone who uses the transportation system. ITS avoids pitfall and risks and move forward
quickly and economically.

Geometric design helps improve the traffic flow and to optimize the efficiency while
minimizing the environmental hazards. Proper channelization reduces the conflicting zones
and reduce the speed on a road section.

The project helped in solving the traffic problems at entrance gates of NUST by implementing
ITS, geometric design changes, traffic distribution and applying traffic calming techniques.
Entrance gates at NUST needs some design changes due to the increased number of vehicles
in the campus. Therefore, the problem was solved by re-designing and re-routing of the traffic
network along with the use of ITS. Some minor design changes, proper channelization and the
right use of technology helped us in reducing the queue lengths during peak hours. The entrance
gates are not fully utilizing the power of advanced technology due to which we see the problems
faced by drivers and passengers.

At the end of this project, we concluded that the use of above-mentioned techniques reduced
the traffic congestion, increased the serviceability and server utilization improved significantly
and ultimately reducing the total delay and travel times for a vehicle. It is important to use the
technology rightfully rather than just implementing it.

Recommendations

e The future of transportation relies on advanced technologies and therefore ITS is in
integral part of the system. Future studies in ITS may help for a better solution for
congestion mitigation. It is a field which is ever evolving and the need of the hour.

e In this project, there are a few recommendations which are necessary for the proposed
system to work efficiently.

e First of all, proper channelization is needed so that the traffic on the entrance gates
move smoothly without interruption.

e Vehicle distribution should be done according to the criteria mentioned.

e Finally, university vehicles should register their cars with E-Tag as soon as possible to
avoid inconvenience without any hassle. Also, there is no need for E-Tag on exit gates.
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