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“Evaluation of traffic safety by using time to
collision: A case study”
By
200041004
Miss. VISHVAKUMARI K. FALDU
Atmiya University

ABSTRACT

Traffic safety is extremely important, especially on city streets where traffic volumes
are high and traffic conflicts are common. As a result, it is critical to design a
methodology for assessing traffic safety. The study's issues are as follows: The common
roadway is used by a large number of venerable road users and vehicular traffic. Driving
standards are poor, and traffic safety is limited along that section of the road. The time
to collision (TTC) samples from traffic videos taken from kotecha circle to indira circle
with different locations and traffic conditions are first analyzed in this paper. However,
according to field survey data, a lateral separation between the leader and the follower
occurs frequently in complex traffic conditions. As a result, we redefined the time-to-
collision equation by taking in lateral separation (TTC). TTC samples can be
categorized into three groups: risky scenarios, relative safe situations, and absolute safe
situations. Following that, the proposed traffic safety indictor is used to represent the
assessment results of urban road traffic safety.

KEYWORDS: Time to collision, traffic safety, traffic volume study, spot speed study
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CHAPTER 1 INTRODUCTION

1.1 GENERAL

One of the fundamental measures of traffic on a road system is the volume of traffic using
the road in a given interval of time. Knowledge of the vehicular volume using a road
network is important for understanding the efficiency at which the system work at present
and the general quality of service offered to the road users. Knowing the flow
characteristics one can easily determine whether a particular section of the road is handling
traffic much above or below its capacity. If the traffic is heavy, the road suffers from
congestion with consequent loss in journey speed. Lower speed cause economic loss to the
community due to time lost by the occupants of the vehicles and the higher operational cost
of the vehicles. Congestion also leads to traffic hazards. Volume counts are, therefore,
indicators of the need to improve the transport facilities and are an invaluable tool in the
hands of a transport planner. They enable him to draw up schemes for improvement of
roads based on a system of relative priorities and to allocate the scare economic resources

most advantageously.
1.1.1 TRAFFIC COLLISION

Any vehicle accident occurring on a public roadway is referred to as a traffic collision. A
vehicle accident is assumed to have occurred on a public highway, with the exception of
accidents involving only off-road motor vehicles, which are categorized as non-traffic
accidents unless otherwise mentioned. When a vehicle collides with another vehicle,

pedestrian, animal, road debris, or other, it is known as a traffic collision.

There are 3 stages of traffic collision: vehicle, human, internal. The advantage of the
collision is the vehicles have the ability to spot obstacles in front of or behind them. And
the disadvantage of the collision is the difficult for the technology to recognize every

possible scenario that can happen on the road. There are many factors affecting collision
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Like vehicle design, speed and operation road design, road environment, driver skill

impairment due to alcohol and drugs, behavior speeding and street racing etc.

'~ Fig

L

1.1 traffic collisions

1.1.2 TRAFFIC SAFETY

Most car manufacturers are currently focusing on vehicle technology to improve driver
comfort, which may have an impact on traffic flow characteristics and traffic safety. Recent
technical improvements in the field of automated driving activities, such as the
development of Autonomous Intelligent Cruise Control (AICC) or Collision Avoidance

Systems, as well as their proper implementation, justify the safety impact assessments.

The introduction of new technologies is projected to have a positive impact. The impact of
vehicular technologies on traffic safety will be both good and bad. Direct safety indicators

such as accident and death frequencies cannot be collected in many situations because

Civil Engineering Department- Atmiya University 2




Intelligent driver support systems are not yet widely used in the car traffic flow. Because
empirical accident data collection is not currently possible, different safety assessment

methods are required.

1.2 TYPES OF COLLISION

Road traffic collisions generally fall into one of four common types:

e Lane departure crashes, which occur when a driver leaves the lane they are in and
collide with another wvehicle or a roadside object. These include head-on
collisions and run-off-road collisions.

« Collisions at junctions include rear-end collision and angle or side impacts.

o Collisions involving pedestrians and cyclists.

e Collisions with animals.

Head-on collisions: Because of the high speed involved when a head-on collision occurs,

the results are usually poor. Inadvertently crossing into the path of an approaching vehicle
is the most common cause of head-on crashes. However, after drifting to the side of the

road instead of the centre, the root cause is sometimes a steering overcorrection.

On highways with limited lanes, severe curves, no separation of opposing traffic lanes, and
large traffic volumes, the risk of a head-on collision is greatest. As speed rises, crash
severity, as measured by the risk of death and injury, as well as car repair costs, starts to

rise.

Collisions involving pedestrians and cyclists: A frontal collision Kills the majority of

pedestrians. A pedestrian is struck by a car in the front; for example, the bumper touches
the leg or knee-joint area; the lower half of the body is driven forward, while the upper part
of the body turns and accelerates to the automobile; the pelvis and thorax are likely to be

damaged.

The head then slams into the windscreen at the same speed as the impacting vehicle. The

victim finally collapses on the ground.

Civil Engineering Department- Atmiya University 3
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Collisions at junctions: Intersection (road junction) collisions are a typical form of traffic

collision. When one vehicle crosses an opposing lane of traffic to turn at a junction, or
when one vehicle enters the path of an adjoining vehicle at an intersection, collisions can

occur.

Collisions with animals: When a single road vehicle collides with another vehicle, it is

referred to as a single-vehicle collision.

They frequently have the same root reasons as head-on crashes, but there was no other
vehicle in the path of the vehicle that swerved out of its lane. On highways, severe crashes

of this nature are more likely to occur since speeds are higher, increasing the severity.

Run-off-road collisions, collisions with fallen boulders or debris in the road, rollover

crashes in the roadway, and collisions with animals all fall into this category.

1.3 MAJOR CAUSES OF COLLISION

Distracted driving: Distracted driving is one of the most common causes of car accidents.

In recent decades, the incidence of accidents caused by distracted driving has increased.
While driving, drivers must pay complete attention to what is going on around them, and
this should be instilled in them. Driving while reading messages, responding to texts,

answering calls, reading, grooming, and other activities might be dangerous.

Drunk driving: One of the most hazardous causes of road accidents is driving while under

the influence of any medication. Take a cab or give your keys to a sober buddy who can
drive you home if you've had a drink or anything. It is not worth the danger to drive while
drunk.

Speeding/ Reckless Driving: When you're late or driving on a deserted road, it's all too

easy to hit the accelerator and raise your speed. Speeding increases the intensity of
accidents and has been proven to be lethal in the majority of cases. As a result, even if you
are running late, it is best to drive within the legal limits. Reckless driving almost always
results in horrible accidents. To avoid unintentional accidents caused by carelessness, take

your time and remain cool behind the wheel.
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Not Wearing Seat Belt: When driving, it is mandatory to wear a seat belt. It not only

maintains your posture in control, but it also lowers your risk of injury in the event of a
head-on accident. It also enhances the chances of the drivers surviving without suffering

any severe injury.

Rain_or Wet Roads: Wet roads are slick, and as a result, they can be dangerous for

vehicles because the wheels lose traction. While driving in the rain isn't always Possible,
the slippery streets should be avoided whenever possible. You should also pull over if

visibility is very low and wait until the rain stops.

Potholes and Bad Road Condition: Poor road conditions are unavoidable and extremely
inconvenient for motorists. To avoid damaging your car, be very cautious around potholes.
Avoiding potholes by smearing your vehicle might be dangerous.

Breaking Traffic Rules: The roads will be a safer place to be if everyone follows the
traffic rules. The rules are straightforward, but few individuals follow them. Stop is always
indicated by a red signal. Running a red light and disobeying the law, even if no other
vehicles are approaching, might result in a serious accident. Recognize that life is more

important than all of your excuses put together, and it's always better to be safe than sorry.

Tailgating: There's no excuse to get too close to the cars in front of you, no matter how
excruciatingly sluggish they may be moving. Maintain a safe distance from other vehicles
to allow enough time to react to unexpected turns. All of these factors may appear to be
simple, but they are the primary causes of accidents on Indian roadways. Accidents have a
slew of disadvantages. Having your vehicle insured can provide you with a sense of relief.
As a result, for your four-wheelers and bikes, we recommend that you have a valid car
insurance or two-wheeler insurance policy. If your automobile or Two-wheeler insurance

coverage has expired, you can renew it online in a matter of minutes.

1.4 TRAFFIC COLLISION IN INDIA

Every year, traffic collisions are a major cause of deaths, injuries, and property damage in
India. According to the National Crime Records Bureau's (NCRB) 2016 report, there were

496,762 traffic collisions involving roads, trains, and railway crossings in 2015. Road

Civil Engineering Department- Atmiya University 5




Crashes accounted for 464,674 collisions in India, resulting in 148,707 traffic-related
deaths.

The three states with the highest overall number of deaths were Uttar Pradesh,
Maharashtra, and Tamil Nadu, which together accounted for roughly 33% of all traffic
fatalities in India in 2015. In 2015, India reported a traffic collision rate of roughly 0.8 per
1000 vehicles, compared to 0.9 per 1000 vehicles in 2012, and an 11.35 death rate per
100,000 people, adjusted for 182.45 million vehicles and its 1.31 billion populations.
According to Gururaj, Tamil Nadu, Goa, and Haryana had the top three

Highest traffic mortality rates per 100,000 people in 2005, with a male: female fatality ratio
of roughly 5:1. Sources differ in terms of total fatalities, rates per 100,000 people, and
regional variation in traffic crashes per 100,000 people.

For example, in 2018, Rahul Goel reported an average death rate of 11.6 per 100,000
persons in India, with Goa having the highest fatality rate. According to the UN World
Health Organization's 2013 global survey of traffic incidents, India had a road death rate of
16.6 per 100,000 people in 2013. India's average traffic collision mortality rate was 17.4
fatalities per 100,000 people, close to the global average of 17.4 deaths per 100,000, lower
than the 24.1 deaths per 100,000 reported by low-income nations, and higher than the 9.2
deaths per 100,000 reported by high-income countries in 2013.

- &
*. w kN

|
Death rates from road traffic collisions by country, per 100,000 inhabitants S
world map (WHO 2012) Indian traffic fatality rate was about 17 per 100,000
people [lnot= 1]
[ ] fewerthans ] 1520 B 30-3s5
[]s-10 B 20-25 Il 3540
1 1n.1s Bl >=_2n Bl - ore than 40

Fig 1.2 Road traffic collisions by country
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1.5 NEED OF THE STUDY

1) For increasing traffic safety at road level
2) Reducing accidents.

3) For carried out to analyze the different traffic characteristics and parameters of the

studies.
4) The various traffic survey studies generally carried out are:

®» speed study
» Traffic volume study
» Vehicle headway study etc..

1.6 PROBLEM OF THE STUDY

1) Large numbers of pedestrians and animals share the common roadway

2) Low driving standards

3) Availability of traffic safety are low at that road section.

4) Defective roads, poor street lighting, defective layout of cross roads and speed

breakers.

1.7 OBJECTIVES OF THE STUDY

1) To determine time to collision on urban road.

2) To reduce accident from remedial measures on urban road.

1.8 STASTICAL ACCIDENT DATA

Road traffic accidents are the leading cause of death among young people and the eighth
leading cause of death worldwide, with 1.24 million deaths predicted each year.
Developing countries represent approximately 85% of all deaths. Males, particularly those
between the ages of 15 and 44, are disproportionately affected by road accidents. Countries

spend between 1% and 2% of their total national product on traffic accidents.
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Although developing nations accounted for only 52 percent of all automobiles on the road,
they account for 80 percent of all road traffic deaths (WHO, 2013). Road traffic accident
fatalities and injuries are an important and growing medical, social, and economic issue in

India.

Every year, almost 2,650 people die and 9,000 people are injured in traffic accidents. In
India, 137,423 people died and 469,900 people were injured in road accidents in 2013, the
most recent year for which statistics is available. With about 140,000 deaths each year,

India has overtaken China as the world's leading cause of road deaths.

Table 1.1 comparisons of international fatality rates

Matarization Rate (No. of Fatalty Rate (No.of - Fataity Risk No. of

untry Veis per 1000 Pl Fatalities pr 10000 Fatalities per 100,000
Vehicles People)
India (2013) 130 86 112
Germany (2012) 657 0.67 44
Japan (2012 63l 0.63 41
New Zealland ?33 091 .
2012)
Sweden (2012) 3% 0.30 30
United ngdnm - 051 T
2012)
United States of " 126 07

America (2012

Civil Engineering Department- Atmiya University 8




In 2019, as many as 2900 accidents reported in the 11 police station limits, according to the
data compiled by the police department. It is estimated that the mortality in these accidents
is at least 10%. The analysis of the accidents revealed that kuvadva road and the road from
Greenland chowkdi to gondal chowkdi on the city’s outskirts reported maximum number of
accidents, while both these roads connect to the GIDCs and other industrial areas, heavy
vehicles also these roads as it merges with the highway.

ROAD TRAFFIC ACCIDENTS

SHARE OF CITIES IN ROAD TRAFFIC ACCIDENTS
IN THE PANDEMIC YEAR

City 09 |
Ahmedabad 14088 11750

i

v17/%

Surat 663 35 AT S

Vadodora 4205 3806 Y% <
Rajkot 3694 3065 v 17%
Gujarat 132985 103525 v22%

Source: EMRI data analytics; Figures for calendar year;
Percentage rounded off

Fig 1.3 city wise road traffic accidents
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CHAPTER 2 LITERATURE REVIEWS

2.1 GENERAL

A review of literature is important in any research work. In this aspect the studies carried
out on evaluation of traffic safety using time to collision as well as relevant information

pertaining to how to find Gaussian mixture model using time to collision on urban road.

2.2 LITERATURE REVIEW

A literature review is a text written by expert on current issues related to field is contributes
on the basis of current knowledge including substantive finding, as well as theoretical and
methodological contributes to a particular topic. Also, a literature review can be interpreted

as a review of an abstract accomplishment.
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2.3 RESEARCH WORK

SR | PAPER |AUTHOR|YEAR| WORK DESCRIPTION | PUBLICATION
NO.| NAME

] |Modelng | puagpetal | 1993 | The statishcal properhes of | Center for
vehicle four regression models are | Transportation
accidents explored m terms of thew | Analyas, Us.
andhighway ability to model car accidents | Department  of
geometric and ighway geometne design | Transportation
design relations, ncluding two typical
relationships Imear regression models and

two Poissonregression models.
As a result, these models are
mproper  for  makmg
probabihstic statements about
carcolhsions, and the test data
produced from them are
questionable.

! | Extended | mmdethoud| 2001 | Thispapermtroduces two new [ Acadent Analysis
time-to- et.al safety mdicators basedonthe [and  Prevenhion-
collizion time-to-collision concept that | Elsevier
measures for may be used to compare road
road traffic traffic safety. the mproved
safety safety mdicators caleulate the
assessment overall safety mdicator value

usmg  velicle  trajectones
recorded over a gven time
honzon for a specific roadway
segment.

i|A kajayogel | 2003 | The usefulness of the two [ Acadent Analysis
companson safety mdicators 'headway' [and  Prevenhon-
of headway and "time to colhsion (TTC)" | Elsevier
and tmme to in determining the safety of
colizsion  as different traffic conditons,
safety such as different locaions m a
mdicators Junction, 15 discussed and

compared)
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Robust hoehet al | 2003 | This aricle proposed a | Joumal of
Speaker methodology  for collecting | mformation science
Identification features for speechprocessing | and  engneenng-
System that 15 both effective and | research gate
Based on rehable. Fmally, usmg the
Wavelet Gaussan  Mmtwe  Model
Transform (GMM)  idenfifir,  the
and Gausan proposed feature extraction
Mixture approachistested on the MAT
Model telephone speech database for
text-ndependent  speaker
1dentification.
Atree-based | xiongetal | 2006 | They propose the tree-based | Speech
kemel kemel selechon (TBKS)| Commumecation-
selection algonthm as a computationally | Elsevier
approach to efficient approach to speaker
efficient identification  usmg  the
Gaussian Gausstan  mmture  model-
Ik ture unversal background model
model- (GMM-UBM). Computation
urversal complexity canbe significanty
background lowered as a result of the
model based TBES method
speaker
identification
Texture kmetal | 2007 | They suggest a  texture | Pattem
classification clasaification and segmentation | Recogmition-
and scheme m this study. The | Elsevier
segmentation procedure mcludes employmng
using the wavelet packet frame
wavelet decomposition  to  exfract
packet frame texture features. A Gaussian
and Gausan mixture model 15 wsed to
Ik ture represent each subnet of the
model clasaifier, and each texture

mage 1s gven to the classm
which the pixels of the mage
belong the most.




visual angle mformation by
takmg lateral separafion mto
account.

| Non-Llane- |jmetal 2011 |The exstmg carfolowmg| Joumal of the
Based Car- theory 15 based on the | Transportation
Following assumption that m a smgle | Research Board
Model with lang, cars travel m the middl.
Visual Angle The tme-to-collsion 15 taken
Information mo accownt for both the

follower and the leader

Car- metal | 2011 | The conventional car-| JoumalofZhepiang
folloving folovmg ~ approach 15 | Universty-
theory  of predicated on the 1dea that | SCIENCE A
steady-state velcles will proceed along the | (Apphed Physics &
traffic flow lane’s centre me. As a result, | Engmeemng)
usg  fome- they redefmed the tme-to-
to-collsion colliton (TTC) equation usmg
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O | Assessment | jmetal | 2011 | Traffic safety 15 extremely | Intemational
of mmportant, especially on city | Joumal of
Expressway expressways where traffic | Computational
Traffic levels are Iugh and traffic | Inteligence
Safety Using conflicts are common. As a | Systems
(aussian result, 1t 1s cntical to design a
Mixture system for assessmg traffic
Modelbased safety. The tme to colision
on Time to (TTC) samples from traffic
Colhsion videos gathered from the

Beying highway with diverse
locations, lanes, and traffic
situations are first analyzed m
thisresearch. And based on K-
5 goodness of fit tests, it s
stated that the Gaussian
mixtre  model  (GMM)
distnbution 15 the best-fitted
distmbution to TTC samples.

10 | Chowee  of | wmsumetal| 2014 | In a doving simulator, time- | Ergonomics- Taylor
time- headway (THW) durmg car- | & Francis
headway m followmg and brakmgresponse
car- weremvestigated with the 1dea
followmg that maneuvermg behavior
and the role (e.g. THW choice) could be
of tume-to- comnected to  operational
colision competence of vehicle control
mformation (e.g brakmg) through an
i braking adaptation process. . At the

time the lead car started to
brake, the tme-to-colision
(TTC) had an mpact on both

the muitiation and control of
braking
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2.4 STUDY AREA
Location of the area: Kotecha Circle to Indira Circle (Sadhuvasvani Road)
City: Rajkot

Total stretch: 1 KM

No. of intersection within stretch; 02

Rajkot In terms of Growth Rate,
Population: 1,288,599 persons 22" in the world,
Area: 104.8 square kilometres 06" in the country, and
Density: 127 ppHa 02"9in the state.

Fig 2.1 Rajkot city: location
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Fig 2.2 study areas — indira circle to kotecha circle
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Fig 2.4 kotecha circle intersection
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With a major chunk of the population in the productive
20-45 age bracket, Rajkot has the chance to grow even faster.

Source: (RMC, 2009)

e
Fig 2.5 Rajkot city: Demography
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CHAPTER 3 METHODOLOGY

3.1 METHODOLOGY CHART

PROBLEM IDENTIFICATION
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First and initially, we must determine the study area and location. Then we have to figure
out what the issues are in the case study we've chosen. In the problem identification we
have to describe how things should be work and also explain the problem of the study and
state why it matters. Then we need to figure out what the study's goal is. It describes what a

project is supposed to accomplish.

After deciding on the objectives, we must determine the study's scope. The study's scope
indicates the extent to which the research area will be investigated in the work and the
parameters that will be used to perform it. To put it another way, you'll have to identify
what the study will cover and what it will focus on. Data collection is the process of
gathering and processing data on certain variables in a system, allowing one to answer

pertinent questions and assess outcomes.

In all fields of study, including the physical and social sciences, the humanities, and
education, data gathering is an important part of the research process. The study of the
dynamic dynamics of systems in the frequency domain is known as modal analysis.
Measurement of the vibration of a car’s body when attached to a shaker or the noise pattern

in a room when agitated by a loudspeaker is examples.

The term “evaluation research,” often known as "programmed evaluation,” refers to the
goal of the study instead of a specific approach. The systematic assessment of the worth or
merit of time, money, effort, and investments made in order to achieve a goal is called

evaluation study.
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3.2TIME TO COLLISION

In safety assessments, the time-to-collision concept has been used as a safety indicator.
Hayward, a US researcher, proposed the time-to-collision (TTC) concept in 1971. ATTC
value at an instant t is defined as the time that remains until a collision between two

vehicles would have occurred if the collision course and speed difference are maintained.

TTC is a common visual element for avoiding obstacles that is usually utilized in the
research of driving behavior and the assessment of potential conflicts. TTC refers to the
following driver's perception of the LV's safety in a driving environment. It is defined as
"the time required for two vehicles to collide if they continue at their current speed and on
the same path.

Deceleration and acceleration are strongly linked to TTC, according to various
psychological principles, data, and investigations. A smaller TTC, on the one hand, results
in a faster foot movement to the brake pedal and a larger deceleration; on the other hand, a
negative TTC (which means the leader's speed is faster than the follower's) results in a

faster foot movement to the brake pedal and a smaller deceleration.

TTC can be perceived using one of two cognitive processes. Separate perceptions of
distance and relative velocity are one technique. The other strategy is to compute the
apparent dilation of the approaching vehicle from a distant focus of expansion using optic

flow fields.

TTC is calculated by dividing the distance between a following and a leading vehicle by

the relative velocity of two consecutive vehicles at a given period. TTCi(t) is the TTC of

following vehicle i at time t, xi — 1(t) and xi(t) is the position of leading vehicle i—1 and
following vehicle i at time t, Respectively, vi—1(t) and vi(t) is the speed of leading vehicle
i — 1 and following vehicle i at time t, respectively, and VLi—1 is the vehicle length

leader i — 1, can be calculated with:
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x_()—x(t)—VL, _,
TTC.(t) = v, (1) —v,_,(7)
oo otherwise

if vi(e)>v._ (1)

Ego Vehicle Lead Vehicle

o .

Forward Collision
Warning (FCW)

» Time-To-Collision
(TTC)

3.1 figure of time to collision
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Ego Vehicle Lead Vehicle

Forward Collision Partial Braking | Full Braking
|

Wamning (FCW) 2 stage

Time-To-Collision
Tecw Tegt Temy  Trs (TTC)

3.2 figure of time to collision

A collision is sometimes unavoidable. There are several things you may do in those
situations to reduce crash damage to your vehicle, yourself, and your passengers.
When driving, you should always be aware of your surroundings and maintain a safe

distance from other vehicles.

This allows you to recognize areas where you can move your car to avoid a direct
collision. You should slow down your vehicle as much as possible if you can't identify
an escape route and are certain to collide with something. If colliding with something
else is your only way to avoid colliding with another vehicle, choose the object that

would cause the least amount of harm.
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CHAPTER 4 DATA COLLECTION

4.1GENERAL

The field data presented in this research came from a video study taken in Rajkot between
the kotecha and indira circles (Gujarat). The urban road process works from Kotecha circle
to Indira circle and is 1 kilometer long. On January 23rd to 27th (Sunday to Thursday),
2022, data was collected with various traffic conditions from 7:00 a.m. to 10:00 a.m.
(including morning peak hour) and from 17:00 p.m. to 20:00 p.m. (including evening peak

hour).

The study locations are chosen from three options. Location 1 is on the kotecha circle's
entry side, location 2 is on the indira circle's exit side, and location 3 is midway between
the kotecha circle and the indira circle. It is simple to obtain traffic data, such as speed,

traffic volume, and time occupancy, using video image processing technologies.

The dataset for calculating TTC is obtained in a similar method, and includes speed,

headway, vehicle length, and classification of vehicle types.

4.1.1 TYPES OF SURVEY

1) Road inventory survey: This is a detailed survey that may be used to examine the
profile of the roads in the research area, including elements such as road/Pavement
widths, road pavement kinds, street lighting, luminosity, drain types, encroachments,
presence of vendors/street furniture, bus stops, and so on.

2) Traffic volume survey: The word "traffic volume study” is also known as "traffic
flow survey™ or "traffic survey." It is defined as a process for determining the volume
of traffic moving on roadways in a specific section at a specific time.

3) Spot speed survey: Spot speed studies are used to determine the distribution of
vehicle speeds in the traffic stream at a specific location on the roadway. This is
achieved by collecting the vehicle's speed at the given location.

4) Vehicle headway: The distance or duration between vehicles in a transit system,
measured in space or time, is known to as headway. The minimum headway is the

shortest distance or time that a system can achieve without reducing vehicle speed.
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5) Accident analysis: Accident analysis is carried out to determine the reason or causes
of an accident (which might have a single or multiple outcomes) in order to prevent

such accidents in the future. It is a component of accident or event investigation.
4.2 ROAD INVENTORY SURVEY

Road Inventory Survey
Srno. Variables Avaiibility Descreption
(Yes/no)
1 |Straight Road length yes 1 km strech
2 |Number of curve yes
3 [Street lights yes
4 |Intersection yes |2 intersection are there; 1) kotecha circle, 2) indira circle
5 |Pedestrain way yes
6 [Busstop yes
7 |Road condition yes Good road condition
8  [Traffic police stand yes
9 [Number of signs yes
10 |Number of signals yes
11 |Types of vehicles use the road | yes Mix traffic (heavy vehicles restricted)
12 |Width of road yes
13 [School near the road no
14 [Trees yes
15 |Bridge no
16 |Horizontal curve yes
17 |Vertical curve no
18 |Barriers yes
19 |Drianage facillities yes
20 |Bicycle facilities no
21 |Speed limit yes Between 30 to 40 kmph
22 |Pavement markings yes
23 |Lane type yes Two lane
24 |Railroad crossing no
25 |Mail boxes no
26 |side walk yes
27 |Island yes
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4.3TRAFFIC VOLUME STUDY
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48
39
3l

41

34
22

3
43
2

3
32

36

3l

32

26
32

12
42

12
14
15
24
1440

15
11

16

12

11

11

399

3

32

3
34

3

36

3

38

39

40
41

42

43
4
45

46

4

48

49

50
51

5

53
o4
55

56

5/

58

5

60
TOTAL

41
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KOTECHA TO INDIRA (TIME - 8:00 TO 9:00 AM)

( DATE - 23/01/2022 )SUNDAY
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other vehicle

pedestrain

bus |tractor| cycle

rikshaw |trucks

two wheeler

32

13
15
12
15
43

14
17
14
12
16
15
33

27

26
35

25

20
16
45

21

22

32

15
13
17
25

36
15
27

car/jeep/van

14

1

1

10

INDIRA TO KOTECHA (TIME -6:00 TO 6:00 PM)

( DATE - 23/01/2022 )SUNDAY

MIN

10
11
12
13
14
15
16
17
18
19
20
21

22
23

24
25
26
27
28
29

30

44
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2400

19

10

14

213

38

16
15
4

12
52
17
48

53
59
30

17
58
21

4

14
26
60
23
14
56
24
42

15
26
31

39

29
28
40

1671

11

11

11

12

11
10

11

11
10

459

3l

32

3
34

3

36

31

38

39

40
41

42

43
4z
45

46

4

48

49

50
51

52

53
54

55

56

5/

58

5

60
TOTAL

45
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other vehicle

pedestrain

tractor| cycle

bus

rikshaw | truck

two wheeler

22
25
26
21

25
15
14
17
18
13
15
23
14
15
16
15
16
13

17
13
15
13
16
14
17
19
17
18
24
26

car/jeep/van

INDIRA TO KOTECHA (TIME —-8:00 TO 9:00 AM)

( DATE - 23/01/2022 )SUNDAY

MIN

10
11
12
13
14
15
16
17
18

19
20
21

22
23
24
25
26
27
28
29
30

46
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other vehicle

INDIRA TO KOTECHA (TIME -6:00 TO 7:00 PM)

( DATE - 23/01/2022 )SUNDAY
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2525

6

25

17

12

226

16
20
22
38

40

56
30

47

26
50
28
43

38

51

60
36

38

12
30
38

16
40

39

54
33

16
15
39

30
20
1832

15

13

12

12

11

10

13

10

11

402

31

32

33

34
3

36

37

38

3

40

41

42

43

44
45

46

47

48

49

50

51

52

53

54
5
56
57

58

59

60
TOTAL

49
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KOTECHA
CIRCLE(23/01/2022)
(SAM TO 9AM)

KOTECHA
CIRCLE(24/01/2022)
(SAM TO 9AM)

INDIRA
CIRCLE(23/01/2022)
(6PM.TO 7PM)

INDIRA
CIRCLE(24/01/2022)
(6PM TO 7PM)

Civil Engineering Department- Atmiya University
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INDIRA CIRCLE
(25/01/2022)
(SAM TO 9AM)

KOTECHA
CIRCLE(25/01/2022)
(6PM TO 7PM)

Fig. 4.1 kotecha circle and indira circle traffic volume pie charts

(2W- two wheeler, 3W - three wheeler, 4W- four wheeler, and other vehicles)

Civil Engineering Department- Atmiya University
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MIDDEL SECTION TRAFFIC VOLUME

PCU VALUES OF ALL VEHICLES:

Table 4.3 PCU for all vehicles

Type of Vehicle

Car

Motor Cycle
Auto Rickshaw

Tempo
Truck
L.CV
Bus

PCU Values
(IRC SP41)

Civil Engineering Department- Atmiya University
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MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 26/01/2022 )WEDNESDAY

peulhr

175

17
24
18
26
215

2

26.5

215

2

215

215

245

215

20
285

18
195

20
335

255

165

215

26

135

235

145

25
34
29
53

18
19
16
17
16
19
2
36

21
25

3l

33

29
25
21
30

1
28
1
39

2
1
26
3

1
28
1
29
21
37

15
15

10
11

13
1
10

13

1

MIN | car/jeepivan | two wheeler [ rickshaw | trucks | bus | tractor | cycle | pedestrain | other vehicle

10
1
12
13
14
15
16
1
18
19
20
2
2
23
24

25
26
21
28
29
30
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12
28
17
145

17
2
23

1
215

185

185

18
20

235

15
125

175

2
23

205

23
175

16
2

145

16
26

195

16
235

2081 {12705

34

MAX

25

3

28

18

0

25

11
2

1
A

11
19

2

1
28
2

16
11
3

3

1
18
15
11
25
20
2

11
17
24

11
11
3

16

1

34
1305

4T

3

32

3
34
3
3
3

38
39
40

i

2

13

4

£

46

4

48

49

50
5l

52
53
54
5
56
5

58

59

60
TOTAL

54
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 26/01/2022 )WEDNESDAY
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MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 26/01/2022 )WEDNESDAY
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12
28
285

145

17
3

23
1
205

185

3

18
3l
235

15
185

35

20
23
215

23
255

3

2
215

195

26
34

16
205

1468

2409

MAX | 395

25

3

28

18

0

255

11

20
40

2
1

i

20
11

28
29
i

1

3

3

1

30

4

1

25

2
20
11

31

24
11

1

3

3

11

34
1563

10

10

12

12
10

12
12

12

11

484

3

32

33

34
3

36
3

38
39
40

4

)

83

44
£

46

4

18

49

50
5l

52
53

54
5
56
5
58
59

60
TOTAL

58
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 26/01/2022 )WEDNESDAY
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peu/hr

MIDDEL PART(8:00 TO 9:00 AM )
( DATE - 27/01/2022 )THURSDAY
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105

195

195

95

14
115

14
185

115

16
145

135

195

10
1
2
155

1
135

1
23
115

195

13
14
135

14
13
125

1578 | 9475

MAX 67.5

8

10

155

16
29
30

13
19
15
14
2

13
1
17

16
2

29

1
16
29
17

14
19
1
3

1
12

14
17

1
15
12

15
1123

260

3

3

33
34

3
36

37

38
39

40
41

)

43
4
45
46

4

48
49

50
5l

52

53
5
5
5

5

58
59

60
TOTAL

62

Civil Engineering Department- Atmiya University




MIDDEL PART(6:00 TO 7:00 PM)

( DATE - 27/01/2022 )THURSDAY

peulhr

26.5

145

23
33

15
205

3

30
19
175

285

19
34
255

24
34.5

12
205

13
29
205

15
10
145

1
19
24
145

19.5

28

33

17
22
35

19
30

33

37

25

11
24

12
42

37

39

39

15
30

12
36

29

12
1
16
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MIDDEL PART(8:00 TO 9:00 AM)
( DATE - 27/01/2022 )THURSDAY
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MIDDEL PART(6:00 TO 7:00 PM)

( DATE - 27/01/2022 )THURSDAY
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MIDDEL PART(26/1/2022)
8 TO 9 AM)

MIDDEL PART(26/1/2022)
(6 TO 7 PM)

Civil Engineering Department- Atmiya University
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MIDDEL PART(27/1/2022)
8 TO 9 AM)

MIDDEL PART(27/1/2022)
(6 TO 7PM)

Fig. 4.2 middle part volume pie charts

(2W- two wheeler, 3W - three wheeler, 4W- four wheeler, and other vehicles)

Civil Engineering Department- Atmiya University
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4.4 SPOT SPEED STUDY

MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 26/01/2022 )WEDNESDAY

MIN | car/jeep/van | two wheeler |rickshaw| truck | bus |tractor| cycle | pedestrain | other vehicle
kmph kmph kmph | kmph | kmph | kmph | kmph | kmph kmph
1 20.38 14.32 21.91 0 0 0 |20112 422 0
2 19.53 18.06 21.9 0 0 0 0 0 0
3 38.57 24.88 23.48 0 [2043| 0 |12646| 472 22.04
4 12.46 20.11 23.68 0 0 0 0 0 20.3
5 23.48 19.89 123 0 0 0 0 3.52 0
6 43.2 16.02 18.75 0 0 0 |[14.324 0 0
7 19.01 28.72 24.21 0 0 0 0 3.74 0
8 25.65 23.23 30.34 0 0 0 0 0 0
9 19.82 22.18 37.63 0 0 0 0 0 0
10 21.69 18.75 18.31 0 0 0 0 4.38 0
11 21.76 15.93 25 0 [2134] 0 0 0 24.66
12 21.69 33.23 28.57 0 0 0 0 0 25
13 42.19 25.41 29.35 0 0 0 | 17.97 0 0
14 36.24 30.25 33.44 0 0 0 0 0 0
15 30.51 23.68 24.66 0 0 0 |[18.336 0 0
16 23.13 22.69 20.3 0 0 0 0 55 18.4
17 25.41 30.17 25.47 0 0 0 0 5.79 0
18 30.34 18.4 30.17 0 0 0 | 18.06 0 0
19 30.34 24.77 29.59 0 0 0 |[17.851 0 0
20 30.34 29.35 25.65 0 0 0 0 0 22.69
21 25.47 22.59 24.6 0 [2169( 0 (18212 0 29.43
22 30.25 30.34 20.3 0 0 0 0 0 22.83
23 42.19 22.59 23.13 0 0 0 0 0 0
24 29.43 28.57 19.74 0 0 0 0 5.51 23.13
25 30.59 22.09 24.6 0 0 0 |19.048| 572 0
26 30.34 31.21 22.18 0 0 0 |[18.336 0 0
27 23.68 21.91 20.04 0 (2015 0 |17.97 541 0
28 30.25 23.08 37.24 0 0 0 0 0 0
29 23.08 22.59 19.53 0 0 | 2259 |18.305 0 0
30 22.59 23.08 20.3 0 0 0 0 0 27.69
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3l 21.14 30.17 18.34 0 0 0 0 0 36.24
32 22.55 23.08 24.66 0 282 0 0 0 2313
3 29.21 21.98 3441 0 0 115929 572 0
34 22.69 2541 2269 | 0 0 |1806| 549 22.69
35 30.68 30.34 25 0 [25 | 0 0
36 22.55 23.68 28.57 0 2134 0 0
3 2541 30.25 19.82 0 0 0 |18.685 0 25
38 33.64 29.43 202 1 0 0 0 0 0 25.65
39 39.13 23.68 24711 0 0 0 0 0
40 38.85 28.57 20.3 0 0 0 0 0
41 21.14 23.84 20.15 0 0 0 0 5.18
42 31.24 30.25 19.82 0 0 0 |18.336 0 29.43
43 64.29 23.13 16.46 0 0 0 0 5.46 0
44 39.13 21.14 1942 1 0 0 0 0 0 0
45 69.23 18.65 1619 | 0 ([2L77] O 0 0 0
46 44.44 22.69 21.69 0 0 0 0 18.4
AT 28.12 30.17 16.19 0 0 0 0 0
48 33.23 29.21 19.49 0 2512 24 ([19.048 0 2323
49 42,02 22.69 16.41 0 0 0 18399 548 0
50 30.34 23.13 25 0 12069| 0 (19817 0 0
ol 30.51 23.63 18.75 0 |2517] 0 0 0 0
52 40.45 25.35 16.17 0 [2105| O 0 0 0
53 29.83 23.08 33.13 0 0 0 0 0
b4 2191 29.35 22.04 0 0 0 549 0
55 36 23.28 1905 | 0 [2303] O 0 581 0
56 4219 29.21 295 |1 0 0 0 0 0
57 29.19 26.09 24.6 0 0 0 0 0
58 42.52 34.18 19.89 0 [2358| 0 0 0 0
59 31.24 23.13 19.49 0 0 0 0 552 28.8
60 42.19 28.12 20.3 0 0 0 18305 589 24.88
total 1895.31 150371 | 13442 | 0 | 3202 | 4659 | 357.75] 99.13 493.61
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 26/01/2022 )WEDNESDAY

Min | Car/jeep/van | Two wheeler | Rickshaw | Truck | Bus | Tractor [ Cycle [ Pedestrain| Other vehicle
Kmph Kmph Kmph | Kmph| Kmph| Kmph [ Kmph| Kmph Kmph
1 28.72 39.87 38.65 0 0 0 0 10.14 0
2 30.86 33.44 23.78 0 0 0 0 12.62 0
3 439 313 23.13 0 0 0 0 0 0
4 38.85 24.88 23.13 0 | 2209 0 0 10.82 21.69
5 34.95 33.13 30.34 0 | 2259 0 1901 1234 0
6 38.85 23.23 18.75 0 0 0 0 0 0
7 21.76 21.76 23.23 0 0 0 0 29.35 0
8 40.75 31.24 4252 0 | 2147 0 18.06 0 22.09
9 42.19 25.35 2541 0 0 0 19.12 0 0
10 22.83 30.17 23.13 0 0 0 0 0 0
11 44,08 23.08 19.01 0 | 2114 0 0 11.07 0
12 3137 33.23 23.23 0 | 203 0 0 0 0
13 42.02 23.08 22.55 0 0 0 18.75 0 0
14 29.35 29.59 285 0 0 0 19711 0 0
15 33.64 30.17 25.96 0 0 0 0 0 0
16 40.45 23.08 30.34 0 | 2353 0 0 10.12 0
17 28.72 23.68 29.43 0 0 0 184 0 0
18 42.19 30.17 2547 0 0 0 1915 1082 0
19 43.72 23.08 23.13 0 0 0 0 12.07 0
20 21.14 24.16 30.34 0 0 0 0 0 22.69
21 42.86 29.43 23.13 0 0 0 1989 | 12.34 0
22 22.59 23.23 30.34 0 0 0 0 11.03 24,77
23 25.65 25.35 22.69 0 | 2209 0 1949 | 1257 0
24 19.42 30.34 29.59 0 0 0 1901 | 1213 285
25 2191 25 22.69 0 0 0 0 0 0
26 42,02 23.18 28.8 0 | 2061 0 0 10.21 0
21 25.35 30.17 22.09 0 0 0 0 0 0
28 42.19 23.03 29.59 0 0 0 0 0 0
29 29.43 30.34 23.84 0 0 0 1875 1107 0
30 42.19 23.03 30.08 0 0 2313 | 17.79 0 0
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3 30.34 23.08 23.23 0 |2126] 0 1806 1129 0
32 34.29 30.34 28.72 0 0 1888 1237 0
3 29.43 21.69 29.35 0 0 1875 1243 0
34 33.33 29.35 25 0 0 0 0 0
35 22.18 23.68 30.34 0 |23 0 1834 1L15 0
36 25.35 29.43 23.79 0 0 0 0 12,07 0
31 25.35 25.29 28.57 0 (2173 0 1989 1138 0
38 29.43 33.23 29.59 0 0 0 0 12.15 0
39 31.24 33.33 2191 0 0 0 1901 1236 0
40 29.35 2541 23.79 0 0 0 [1971] 1115 0
41 33.23 30.51 33.44 0 0 0 | 18.09 0 22.69
42 33.23 29.21 2313 0 0 0 |25 1257 0
43 42.19 23.23 32.34 0 |204] 0 1875 0
44 313 29.35 25.35 0 0 0 2019 0
45 30.25 23.03 33.23 0 1261 0 |19.08 0
46 33.33 30.08 23.13 0 0 0 1837 1137 0
47 23.58 22.69 313 0 0 0 178 0 0
48 41.86 22.55 23.13 0 0 0 0 12.72 0
49 42.19 21.14 32.53 0 0 0 184 0 0
50 31.31 22.59 23.68 0 0 0 |1875 0 0
b1 42.52 23.08 29.59 0 0 0 | 1875 0 0
52 34.73 28.57 22.69 0 2483 0 |21 0 0
53 23.63 29.59 28.57 0 0 0 1978 1278 0
54 39.13 3112 21.69 0 0 0 | 1875 20.3
55 30.34 23.13 23.68 0 0 0 |1834 0
56 42.02 23.23 29.43 0 0 0 1905 1115 0
57 21.14 19.82 2313 0 0 0 10.9 0
58 30.51 38.71 30.34 0 0 0 0 0
59 42.19 33.44 22.69 0 0 0 1115 0
60 29.59 19.89 30.17 0 2209 0 1806 109 0
total 2024.58 163858 | 158255 | 0 (32431 2313 |662.24| 388.62 162.72
Civil Engineering Department- Atmiya University 74




MIDDEL PART (8:00 TO 9:00 AM)
( DATE - 26/01/2022 )WEDNESDAY

Min | car/jeep/van | twowheeler | rickshaw | trucks [ bus |tractor| cycle | pedestrian | other vehicle
kmph kmph kmph | kmph | kmph | kmph | kmph kmph kmph
1 30.42 29.59 2959 11862 O 0 | 2069 0 29.43
2 19.42 21.07 29.51 0 | 1862 | 0 0 6.36 0
3 34.62 23.48 21,95 0 0 0 0 6.04 0
4 1731 25,53 2323 | 571 0 0 0 6.4 22.59
5 18.69 20.22 25.23 0 0 2204 0 6 184
6 25.35 30.34 19.05 0 0 0 0 6.36 2191
1 21.09 22.69 32.53 0 0 0 0 0 0
8 26.15 19.89 36.12 0 0 0 0 0 0
9 25.84 30.34 3137 0 0 0 0 0 0
10 21.14 21.69 313 0 0 0 0 0 0
11 20.53 28.57 20.65 0 0 0 0 0 0
12 49.32 22.04 25.29 0 0 0 0 0 0
13 25.84 25.53 27.69 0 [ 2571 [ 0 | 2687 0 0
14 17.56 33.33 42.19 0 0 0 0 0 0
15 24.27 19.89 25.59 0 0 0 0 0 0
16 2114 22.69 2959 12218 0 [2348( O 0 20.38
17 1753 19.89 38.99 0 0 0 0 6.27 22.04
18 33.96 29.43 22.18 0 0 0 0 0 0
19 38.85 36.12 18.37 0 0 0 0 0 0
20 25.35 20.22 45,96 0 0 0 0 0 0
21 19.05 25 23.89 0 0 0 | 1978 0 0
22 25.9 28.65 23.13 0 0 0 | 17.73 0 0
23 50 24,66 28.57 0 0 0 0 0 0
24 20.89 19.67 31.24 0 | 2018 0 0 6.38 0
25 28.72 30.34 28.57 0 0 0 0 0 0
26 26.47 29.03 20.49 0 0 0 0 0 0
21 34.29 19.74 0 0 0 0 0 0 0
28 20.61 29.59 28.95 0 0 0 0 0 0
29 4219 18.75 25.53 0 0 0 0 0 23.13
30 21.84 29.59 18.31 0 0 0 0 0 0
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3l 21.05 31.24 19.89 0 | 1831 [ 0 | 1565 0
32 30.42 29.43 18.37 0 0 0 | 2313 0 203
33 22.59 20.3 22.69 0 0 0 0 0
34 19.89 29.51 32.24 0 0 0 0 0 2313
3 26.02 23.68 517 0 0 0 0 0
36 20.61 20.22 22.59 0 0 0 0 6.36
3 2105 34.73 18.88 0 0 0 0 0 18.75
38 26.02 29.43 25.99 0 | 2634 | 0 0 6.23 0
39 20.69 2471 21.64 0 0 0 0 0 0
40 30.42 25 2821 | 0 0 0 0 0 0
41 20.19 20.11 203 0 0 0 0 6.23 0
42 34.39 33.23 203 0 0 0 0 0 0
43 20.57 2477 21.64 0 0 0 0 6.34 0
44 23.68 375 215 | 0 0 0 0 6.42 0
45 19.85 2245 03| 0 0 0 0 0 0
46 2313 2943 219 0 0 0 [ 1565 0 0
47 18.37 22.69 255 | 0 0 0 0 0 0
48 21.64 23.68 1989 [ 0 0 0 0 0 0
49 17.34 20.19 28.65 0 0 0 0 0 0
50 20.26 2943 2065 | 0 0 0 0 0 0
5l 23.74 2101 21,69 0 0 0 0 0 0
52 20.73 2241 25.23 0 0 0 0 0 0
53 20.43 23.23 25.59 0 | 29 [ 0 0 0 0
b4 2191 29.43 20.77 0 0 0 0 0 0
55 25.53 2195 28.21 0 0 0 0 0 0
56 18.37 24.88 20.53 0 0 0 0 0 0
57 36.36 21.14 28.21 0 0 0 | 1818 0 0
58 2017 2471 29.83 0 0 0 0 0 0
5 .17 30.51 18.06 0 | 2964 | 0 0 0 0
60 30 2477 25.53 0 0 0 0 0 0
TOTAL| 153354 1857.35 | 1519.84 | 66.51 | 152.77 | 45.52 | 157.68 75.39 226.05
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MIDDEL PART (6:00 TO 7:00 PM )
( DATE - 26/01/2022 )WEDNESDAY

Min | Car/jeep/van| Two wheeler |Rickshaw|Trucks| Bus |Tractor| Cycle | Pedestrain |Other vehicle
Kmph Kmph Kmph [ Kmph| Kmph | Kmph [ Kmph [  Kmph Kmph
1 18.69 19.82 25.53 0 0 0 0 0 0
2 20.53 25.59 20.65 0 0 0 16.19 0 0
3 314 20.53 24.38 0 0 0 0 0 0
4 20.93 30.85 20.22 0 0 0 0 0 0
5 30.34 20.53 41.22 0 0 0 0 0 0
6 23.68 21.64 22.18 0 0 0 0 0 0
7 28.57 40.75 18.88 0 0 0 0 0 0
8 46.15 30.51 21.55 0 0 0 0 6.65 0
9 24.27 2541 25.53 0 0 0 20.04 6.23 0
10 20.15 33.96 2141 0 | 19.82 0 0 6.4 18.62
11 18.06 38.16 20.42 0 0 0 0 0 0
12 23.28 18.88 28.57 0 0 0 0 0 0
13 21.56 32.93 42.69 0 0 0 0 0 23.23
14 20.26 25.29 22.04 0 0 0 0 0 0
15 29.35 20.89 20.45 0 0 0 0 0 0
16 31l 22.59 38.3 0 0 0 14.08 0 28.57
17 2477 49.77 21.91 0 0 0 0 0 0
18 28.27 21.69 18.88 0 0 0 0 0 0
19 315 18.88 21.14 0 0 0 0 6.27 0
20 20.69 47.37 25.29 0 0 0 0 0 0
21 20.57 25.29 28.72 0 0 0 0 0 0
22 22.59 25.35 22.88 0 0 0 0 0 0
23 19.82 33.54 28.27 0 0 0 0 0 0
24 25.35 20.42 18.72 0 177 0 0 0 0
25 21.56 19.82 23.74 0 0 0 0 6.15 19.82
26 22.45 18.06 4635 | 1831 0 0 18.34 0 0
2 42.19 25.35 20.49 0 0 0 17.06 6.35 0
28 21.14 38.3 48 0 0 0 20.97 6.73
29 28.65 22.04 20.65 0 0 0 0 23.13
30 20.22 28.21 20.65 0 0 22.5 6.23 0
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31 2077 2042 2042 | 0 0 0 0 6.03 0
32 28.51 32.93 %24 1 0 0 0 0 0 25
33 2241 48.21 2559 | 0 0 0 0 0 0
34 38.3 29.59 2066 | 0 0 0 0 6.71 0
3 18.24 2523 4619 | 0 0 0 0 0 0
36 22.13 20.69 4045 | 0 0 0 0 6.39 0
37 29.03 25.53 %523 | 0 0 0 0 0 0
38 20.65 21.95 2065 | 0 0 0 0 0 0
39 23.68 2042 1856 | 0 0 0 0 0
40 22.69 313 2553 | 0 0 0 | 1834 0 0
41 23.89 .17 3124 | 0 0 0 0 6.4 0
42 33.54 2042 2167 | 0 0 0 | 1837 0 0
43 20.26 18.69 2411 0 0 0 | 17.34 0 0
44 2323 2943 2169 | 0 0 0 0 0 0
45 21.69 2559 2821 | 0 0 0 0 0 0
46 21.84 .17 31371 | 0 0 0 0 0 0
47 375 19.05 31371 | 0 0 0 0 0 0
48 19.25 4219 37163 | 0 0 0 0 0 0
49 313 31.86 3124 1 0 0 0 0 6.7 0
50 20.26 22.13 388 [2%8] 0 0 0 0 0
5] 18.69 18.21 2553 | 0 0 0 0 0 0
52 27.84 2559 2389 | 0 0 0 | 20.04 0 0
53 2343 25 %12 | 0 0 0 184 0 0
54 3042 44,08 38 | 0 0 | 1831 | 1734 0 0
55 25 22.18 2169 | 0 0 0 0 0 0
56 26.28 30.68 2007 | 19.29 0 0 0 0
57 18.34 46.55 2042 1 0 0 0 0 0 0
58 32.53 23.38 389 [ 0 0 0 0 0 0
59 22.59 46.15 2381 0 0 0 0 0 0
60 29.11 2313 2065 | 0 0 0 0 0 0
TOTAL| 151166 167849 | 551.98 | 6057 | 79.3 | 4081 [ 21649 | 8311
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MIDDEL PART(8:00 TO 9:00 AM)
( DATE - 27/01/2022 )THURSDAY

MIN | car/jeep/van | two wheeler | rickshaw | trucks | bus | tractor | cycle | pedestrain | other vehicle
kmph kmph kmph | kmph | kmph | kmph | kmph kmph kmph
1 38.65 21.88 21.63 0 0 0 0 11.37 0
2 21 295 23.9 0 0 0 30.34 0 0
3 21.08 19.29 28.54 0 0 0 0 11.03 23.68
4 18.58 26.25 21.43 0 0 0 0 0 0
5 42.64 23.73 25.89 0 0 0 0 0 0
6 28.71 16.51 18.35 0 0 0 0 0 0
7 32.82 295 20.79 0 0 0 0 0 0
8 232 24.29 3184 0 0 0 0 0 0
9 18.93 16.89 1725 | 2477 0 0 0 12.13 0
10 25.34 26.92 2291 0 0 0 0 0 0
1 232 2343 44.95 0 0 0 0 0 0
12 18.85 185 19.8 0 0 0 0 0 29.43
13 31.05 21.63 21.33 0 0 0 0 0 0
14 28.71 2143 28.54 0 0 0 0 0 0
15 2297 18.31 20.38 0 0 0 0 0 0
16 18.54 2343 20.89 0 0 0 0 0 0
17 21.28 3293 18.42 0 0 0 0 0 0
18 232 21.88 26.77 0 0 0 0 0 0
19 20.79 18.31 20.89 0 0 0 0 0 0
20 28.2 295 18.85 0 0 0 0 0 0
21 19.34 19.13 25.96 0 0 0 0 0 19.74
22 31.64 28.45 185 0 0 0 19.64 0 0
23 17.25 22.86 19.89 0 0 1 0 0 0
24 21.28 16.6 20.89 0 0 0 0 0 0
25 31.33 21.63 1809 |3034f O 0 0 0 0
26 20.79 22.86 25.34 0 0 0 0 0 0
21 18.46 18.46 18.02 0 0 0 0 0 0
28 28.45 34.32 30.73 0 0 0 0 0 0
29 22.97 21.68 18.24 0 0 0 0 0 0
30 17.91 28.37 21.78 0 0 0 0 0 0
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3 23.14 18.73 2845 [ 0 0 0 0 0 0
32 18.42 291 2183 | 0 0 0 0 0 0
3 21.55 20.38 18.02 0 0 0 0 0 0
34 22.86 16.23 31.64 0 0 0 0 0 0
3 18.39 291 2133 | 0 0 0 0 0 0
36 29.78 20.79 2291 0 0 0 0 0 0
31 2178 18.35 2047 0 0 0 0 12.18 0
38 17.35 34.32 3105 | 0 | 2943 0 0 0 0
39 32.82 21.23 16.6 0 0 0 10.94 0
40 21.19 18.42 185 0 0 0 0 0
41 18.46 20.79 208 | 0 0 0 0 0
42 22.86 18.35 53| 0 | 2483 0 0 0 0
43 2291 19.89 23.03 0 0 0 0 0 0
44 19.34 18.65 1735 | 0 0 0 0 0 0
45 228 22.86 4039 [ 0 0 0 0 1213 0
46 18.81 3133 19.89 0 0 0 0 0 0
47 2987 20.79 18.09 0 0 0 0 0 0
48 35.44 17.94 2188 | 0 0 0 0 0 0
49 20.89 25.96 18.05 0 0 0 0 0 0
50 185 185 2291 0 0 0 0 0 0
51 25.96 2133 285 | 0 0 0 0 0 0
52 23.03 16.54 2291 0 0 0 0 0 0
53 21.55 34.44 18.81 0 0 0 0 0 0
b4 34.44 16.89 2854 | 0 | 19.05 0 0 14.29 0
55 23.13 20.38 169 | 0 0 0 0 0
56 21 18.02 2178 0 0 0 0 0
57 17.98 31.64 285 | 0 0 29.59 0 1547 0
58 26.92 26.92 1715 1 0 0 0 0 0
5 2188 21.88 2291 0 0 0 0 30.34
60 28.54 2373 2179 | 0 0 33.64 0 0
TOTAL| 1475.94 13716 137152 1 5511 [ 733 | 3059 | 83.62 100.15 103.19
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MIDDEL PART(6:00 TO 7:00 PM)

( DATE - 27/01/2022 )THURSDAY

Min | Car/jeep/van| Two wheeler |Rickshaw|Trucks] Bus | Tractor [ Cycle | Pedestrain |Other vehicle
Kmph Kmph Kmph | Kmph| Kmph | Kmph [ Kmph Kmph Kmph
1 40.45 23.68 29.43 0 0 0 0 11.37 0
2 28.8 313 23.9 0 0 0 30.34 0 0
3 22.88 21.09 30.34 0 0 0 0 11.03 23.68
4 20.38 28.05 23.23 0 0 0 0 0 0
5 44.44 2553 27.69 0 0 0 0 0 0
6 3051 18.31 20.15 0 0 0 0 0 0
7 34.62 313 22.59 0 0 0 0 0 0
8 25 26.09 33.64 0 0 0 0 0 0
9 20.73 18.69 19.05 | 24.77 0 0 0 12.13 0
10 21.14 28.72 24.71 0 0 0 0 0 0
1 25 25.23 46.75 0 0 0 0 0 0
12 20.65 20.3 21.6 0 0 0 0 0 29.43
13 38.85 29.43 23.13 0 0 0 0 0 0
14 3051 23.23 30.34 0 0 0 0 0 0
15 24,17 20.11 22.18 0 0 0 0 0 0
16 20.34 25.23 22.69 0 0 0 0 0 0
17 23.08 34.73 20.22 0 0 0 0 0 0
18 25 23.68 28.57 0 0 0 0 0 0
19 22.59 20.11 22.69 0 0 0 0 0 0
20 30 313 20.65 0 0 0 0 0 0
21 21.14 2093 21.76 0 0 0 0 0 19.74
22 33.44 30.25 20.3 0 0 0 19.64 0 0
23 19.05 24.66 21.69 0 0 1 0 0 0
24 23.08 184 22.69 0 0 0 0 0 0
25 33.13 29.43 1989 | 3034 0 0 0 0 0
26 22.59 24.66 21.14 0 0 0 0 0 0
2 20.26 20.26 19.82 0 0 0 0 0 0
28 30.25 36.12 32.53 0 0 0 0 0 0
29 24,17 23.48 20.04 0 0 0 0 0 0
30 19.711 30.17 23.58 0 0 0 0 0 0
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3l 24.94 20.53 30.25 0 0 0 0 0 0
32 20.22 2471 23.63 0 0 0 0 0 0
3 29.35 22.18 19.82 0 0 0 0 0 0
34 24.66 18.03 33.44 0 0 0 0 0 0
35 20.19 2471 23.13 0 0 0 0 0 23.13
36 31.58 22.59 2477 0 0 0 0 0 0
31 23.58 20.15 22.21 0 0 0 0 12.78 0
38 19.15 36.12 38.85 0 | 2943 0 0 0 0
39 34.62 23.03 184 0 0 0 10.94 0
40 29.59 20.22 203 0 0 0 0 0
41 20.26 22.59 2269 | 22.69 0 0 0 0
42 24.66 20.15 21.14 0 | 2483 0 30.25 0 0
43 24.71 21.69 24.83 0 0 0 0 0
44 2114 20.45 19.15 0 0 0 0 0
45 246 24.66 42.19 0 0 0 22.59 12.13 0
46 20.61 3.13 21.69 0 0 0 0 0 0
47 3167 22.59 19.89 0 313 0 0 0 0
48 31.24 19.74 23.68 0 0 0 0 0 0
49 22.69 21.76 19.85 0 [ 2323 0 0 0 0
50 20.3 203 2471 0 0 0 0 0 0
5l 21.76 23.13 30.34 0 0 0 0 0 0
52 24.83 18.34 2477 0 0 23.13 0 0 0
53 29.35 36.24 2061 0 0 0 0 0 0
54 36.24 18.69 30.34 0 | 19.05 0 0 1429 0
55 25.53 22.18 18.75 0 0 0 0 2471
56 288 19.82 23.58 0 0 0 20.22
57 19.78 33.44 30.34 0 0 29.59 1547
58 28.72 28.72 18.95 0 0 0
5 23.68 23.68 2411 0 0 0 30.34
60 30.34 25.53 29.59 0 0 33.64 0 0
TOTAL|  1583.94 1479.6 147772 | 778 | 12783 | 53.72 | 156.69 | 100.15 151.03
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MIDDEL PART(8:00 TO 9:00 AM )

( DATE - 27/01/2022 )THURSDAY

MIN | car/jeep/van | twowheeler | rikshaw | truck | bus | tractor | cycle | pedestrain | other vehicle
kmph kmph kmph | kmph | kmph | kmph | kmph kmph kmph
1 36.61 21.63 29.5 0 0 0 0 0 0
2 26.6 232 2291 0 0 0 0 0 19.89
3 2241 16.95 18.31 0 0 0 23.68 0 0
4 35.29 21.88 20.38 0 0 0 0 0 0
5 24.11 26.77 23.49 0 0 0 0 0 0
6 20.53 20.38 18.27 0 0 0 0 0 0
7 38.99 18.93 21.28 0 24.83 0 0 0 0
8 22.18 2163 38.2 0 0 0 0 12.13 0
9 29.11 34.44 21.43 0 0 0 18.34 0 0
10 35.88 20.38 26.11 0 0 0 0 0 0
1 25.23 21.33 18.69 0 0 19.82 0 0 0
12 22.13 28.54 29.5 0 0 0 0 0 24.83
13 26.02 20.89 18.42 0 0 0 0 0 0
14 39.13 16.89 25.96 0 0 0 0 0 0
15 20.45 28.71 18.93 0 0 0 15.72 0 0
16 38.99 20.89 28.62 0 0 0 0 0 0
17 21.84 18.93 232 0 0 0 0 0 0
18 22.18 20.79 16.95 0 19.89 0 0 0 23.13
19 3176 18.31 21.63 0 0 0 18.69 18.69 0
20 29.92 295 23.03 0 0 0 0 0 0
21 22.83 17.98 18.42 0 0 0 0 0 0
22 25.35 2291 21.79 0 0 0 0 13.67 0
23 39.13 18.09 20.79 0 0 24,17 0 0 0
24 20.45 20.29 18.5 0 0 0 0 12.07 0
25 2191 21.79 20.79 0 0 0 16.67 0 0
26 39.27 21.94 20.79 0 0 0 0 0 0
21 25.35 18.65 27.63 0 0 0 0 0 0
28 35.53 23.49 21.33 0 0 0 0 0 0
29 22.88 21.55 20.89 0 0 0 0 1353 0
30 25.35 19.13 26.77 0 0 0 0 0 0
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31 39.13 20.75 1873 1 0 0 0 184 12.46 0
32 21.98 21.88 2179 | 0 0 0 0 0 0
33 29.11 18.35 1809 { 0 0 0 0 1367 0
34 21.84 26.92 202 | 0 0 0 0 0 0
3 34.29 2349 1869 | 0 0 0 0 0 33.13
36 2 16.54 2089 | 0 0 0 0 0 0
37 22.18 23.08 2079 | 0 0 0 0 0 0
38 3.13 28.54 2078 | 0 | 2169 | O 0 14,08 0
39 28.65 18.31 1654 { 0 0 0 0 0
40 26.73 34.32 285 | 0 0 0 | 1644 0
41 34.29 28.71 R 0 0 0 0
42 35.29 18.09 2163 | 0 0 0 | 1565 16.46 0
43 22.69 20.38 1689 | 0 0 0 0 0
44 31.86 31.33 2589 | 0 0 0 0 0
45 34.29 21.88 29 1294 0 0 | 1547 0
46 28.2 18.89 1873 | 0 0 0 0 18.34 0
47 22.18 20.79 2163 | 0 0 0 | 1619 0 0
48 29.11 21.79 2163 | 0 0 0 0 0 0
49 41.38 16.51 1805 | 0 0 0 0 0 0
50 25.84 35.44 228 | 0 0 0 | 1869 0 0
51 2411 20.89 2611 1 0 0 0 0 0 0
52 34.07 16.95 17 1 0 0 0 | 14% 0 0
53 2241 2143 2041 1 0 0 0 | 1646 0 0
54 26.02 26.92 2038 | 0 0 0 0 1412 0
5 32.05 16.54 1893 | 0 0 0 0 0 0
56 20.35 20.89 20483 1 0 0 0 0 0 0
o]l 2231 21.19 2611 [ 0 0 0 0 0 0
58 26.02 232 1885 | 0 0 0 0 0 0
59 33.13 16.51 2055 [ 0 | 48] 0 0 0 0
60 21.64 18.05 2188 | 0 0 0 0 123 0
TOTAL] 172768 136193 | 138392 | 2943 | 97.24 | 4459 | 2533 | 17152 10097
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MIDDEL PART(6:00 TO 7:00 PM)

( DATE - 27/01/2022 )THURSDAY

Min | Car/jeep/van| Two wheeler |Rickshaw| Truck | Bus | Tractor| Cycle | Pedestrain |Other vehicle
Kmph Kmph Kmph | Kmph| Kmph | Kmph | Kmph Kmph Kmph
1 313 29.43 313 0 0 0 0 0 0
2 23.68 25 24.71 0 0 0 0 0 19.89
3 203 18.75 20.11 0 0 0 23.68 0 0
4 30.34 23.68 22.18 0 0 0 0 0 0
5 21.69 28.57 25.29 0 0 0 0 0 0
6 18.75 22.18 20.07 0 0 0 0 0 0
7 33.03 20.73 23.08 0 24.83 0 0 0 0
8 20.11 29.43 40 0 0 0 0 12.13 0
9 25.65 36.24 23.23 0 0 0 18.34 0 0
10 30.77 22.18 2191 0 0 0 0 0 0
1 22.59 23.13 20.49 0 0 19.82 0 0 0
12 20.07 30.34 313 0 0 0 0 0 24.83
13 23.23 22.69 20.22 0 0 0 0 0 0
14 33.13 18.69 21.76 0 0 0 0 0 0
15 18.69 3051 20.73 0 0 0 15.72 0 0
16 33.03 22.69 30.42 0 0 0 0 0 0
iy 24.66 20.73 25 0 0 0 0 0 0
18 20.11 22.59 18.75 0 19.89 0 0 0 2313
19 21.69 20.11 29.43 0 0 0 18.69 18.69 0
20 26.28 313 24.83 0 0 0 0 0 0
21 20.65 19.78 20.22 0 0 0 0 0 0
22 22.69 24.71 29.59 0 0 0 0 13.67 0
23 33.13 19.89 22.59 0 0 24,77 0 0 0
24 18.69 22.09 20.3 0 0 0 0 12.07 0
25 24.71 29.59 22.59 0 0 0 16.67 0 0
26 33.23 23.74 22.59 0 0 0 0 0 0
21 22.69 20.45 29.43 0 0 0 0 0 0
28 30.51 25.29 23.13 0 0 0 0 0 0
29 20.69 29.35 22.69 0 0 0 0 13.53 0
30 22.69 20.93 28.57 0 0 0 0 0 0
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31 3.13 22.55 205 | 0 0 0 184 12.46 0
32 24,17 23.68 2059 | 0 0 0 0 0 0
33 25.65 20.15 1989 ( 0 0 0 0 1367 0
34 24.66 28.12 2209 [ 0 0 0 0 0 0
3 29.59 25.29 2049 [ 0 0 0 0 0 33.13
36 24 18.34 2269 | 0 0 0 0 0 0
37 2011 24.88 2959 | 0 0 0 0 0 0
38 28.12 30.34 2358 | 0 [ 2169 0 0 14.08 0
39 25.29 2011 1834 0 0 0 0 0
40 23.79 36.12 303 | 0 0 0 | 1644 0
41 29.59 3051 3124 | 0 0 0 0 0
42 30.34 19.89 2943 | 0 0 0 | 1565 16.46 0
43 20.53 2218 1869 | 0 0 0 0 0
44 21.76 33.13 2169 | 0 0 0 0 0
45 29.59 23.68 471 (29431 0 0 | 1547 0
46 24.94 20.69 2053 | 0 0 0 0 18.34 0
47 2011 22.59 2943 | 0 0 0 16.19 0 0
48 25.65 29.59 2043 1 0 0 0 0 0 0
49 34.13 18.31 198 | 0 0 0 0 0 0
50 23.08 371.24 2466 | 0 0 0 | 1869 0 0
51 21.69 22.69 2191 | 0 0 0 0 0 0
52 2943 18.75 19710 0 0 0 14.94 0 0
53 203 2323 2921 ( 0 0 0 | 1646 0 0
54 2323 28.12 218 |1 0 0 0 0 14.12 0
55 2191 18.34 2073 | 0 0 0 0 0 0
56 22.69 22.69 2323 | 0 0 0 0 0 0
57 2022 29.59 2191 | 0 0 0 0 0 0
58 2323 25 2065 [ 0 0 0 0 0 0
59 28.12 18.31 293 [ 0 | 2483 0 0 0 0
60 19.67 19.85 2368 | 0 0 0 0 123 0
TOTAL{ 1517.89 146993 | 149192 [ 2943 | 97.24 | 4459 | 22533 | 17152 100.97
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MIDDELPART(26/01/2022)

(8:00 TO 9:00 AM )
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MIDDEL PART(26/01/2022)
(6:00 TO 7:00 PM)
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MIDDELPART(27/01/2022)
(6:00 TO 7:00 PM )
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Fig 4.3 middle part spot speed study pie chart

(2W- two wheeler, 3W - three wheeler, 4W- four wheeler)
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4.5 VEHICLE HEADWAY

MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 26/01/2022 )WEDNESDAY

Min | Car/jeep/van| Two wheeler | Rikshaw
m/s m/s m/s
1 8.2 4.17 6.57
2 8.51 3.99 6.83
3 6.62 5.34 5.23
4 21.31 1.48 15.98
5 10.77 3.07 8.65
6 10.91 3.03 8.75
7 5.78 6.28 4.49
8 8 4.29 6.4
9 8.72 3.89 7
10 11.36 2.89 9.11
11 6.48 5.48 5.1
12 18.07 1.76 13.91
13 9.74 3.43 7.83
14 18.06 1.76 13.9
15 11.36 2.89 9.11
16 5.73 6.34 4.45
17 18.38 1.73 14.11
18 10.91 3.03 8.75
19 8.7 3.9 6.98
20 10.91 3.03 8.75
21 9.53 3.52 7.66
22 6.17 5.8 4.84
23 10.83 3.05 8.69
24 6.01 5.99 4.7
25 8.67 3.91 6.96
26 12.88 2.53 10.25
27 11.36 2.89 9.11
28 6.37 5.59 5.01
29 6.15 5.83 4.82
30 7.77 4.43 6.21
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31 5.82 6.22 4.53
32 10.91 3.03 8.75
33 4.48 8.62 3.33
34 7.52 4.6 6

35 10.42 3.19 8.37
36 6.37 5.59 5.01
37 5.82 6.22 4.53
38 7.52 4.6 6

39 6.26 5.7 4.92
40 10.83 3.05 8.69
41 7 5 5.55
42 11.28 2.92 9.04
43 6.42 5.53 5.06
44 3.85 10.51 2.75
45 7.59 4.55 6.06
46 4.15 9.52 3.02
47 12.16 2.69 9.71
48 5.22 7.1 4

49 20.9 1.51 15.73
50 6.88 5.11 5.45
o1 3.83 10.61 2.73
52 6.21 5.76 4.87
53 7.52 4.6 6

54 7.56 4.58 6.03
55 8 4.29 6.4

56 12.16 2.69 9.71
57 6.76 5.21 5.35
58 5.11 7.3 3.89
59 10.83 3.05 8.69
60 7.32 4.75 5.83

TOTAL 540.95 273.38 426.12 | 9415.7
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 26/01/2022 )WEDNESDAY

Min | Car/jeep/van | Two wheeler | Rickshaw
m/s m/s m/s
1 5.9 6.13 6
2 6.17 5.81 5.69
3 3.79 2.78 3.78
4 5.42 6.81 6.64
5 591 6.13 5.99
6 8.43 4.04 3.99
7 6.79 5.19 5.1
8 8.75 3.88 3.82
9 8.62 3.94 3.89
10 9.15 3.69 3.64
11 6.58 5.39 5.28
12 4.89 2.78 2.76
13 8.62 3.94 3.89
14 55 6.67 6.52
15 8 4.29 4.23
16 6.8 5.18 5.08
17 5.49 6.69 6.53
18 5.67 6.44 6.29
19 4.37 8.93 8.65
20 8.43 4.04 3.99
21 6.04 5.97 5.84
22 8.65 3.93 3.87
23 5.35 6.91 6.74
24 6.71 5.26 5.16
25 9.8 341 3.37
26 8.88 3.81 3.76
27 4.76 3.21 7.77
28 6.61 5.36 5.26
29 5.37 6.88 6.71
30 9.43 3.56 3.52
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31 6.77 5.21 5.11
32 4.27 9.2 8.9
33 7.35 4.73 4.65
34 6.34 5.63 5.51
35 8.7 3.9 3.85
36 6.61 5.36 5.26
37 6.77 5.21 5.11
38 8.7 3.9 3.85
39 6.64 5.33 5.23
40 5.89 6.15 6.01
41 6.45 5.51 5.4
42 5.79 6.28 6.13
43 6.59 5.37 5.27
44 7.77 4.44 4.37
45 6.33 5.64 5.53
46 7.56 4.58 4.51
47 5.79 6.27 6.13
48 6.99 5.01 4.92
49 5.42 6.8 6.63
50 6.48 5.48 5.38
o1 7.79 4.42 4.35
52 6.65 5.32 5.22
53 5.37 6.88 6.71
o4 9.46 3.55 3.5
55 8.5 4.01 3.95
56 5.79 6.27 6.13
57 4.68 8.17 7.94
58 7.04 4.97 4.88
59 8.36 4.08 4.02
60 4.89 2.65 7.52
TOTAL 406.62 311.41 315.71 10281.8
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MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 26/01/2022 )WEDNESDAY

Min | Car/jeep/van | Two wheeler | Rickshaw
m/s m/s m/s
1 6.58 4.58 5.63
2 15.78 2.67 3.72
3 2.9 1.78 2.83
4 13 3.67 1.67
5 8.14 3.89 4.94
6 2.9 3.56 4.61
7 4.92 2.92 3.97
8 2.69 2.56 3.61
9 2.77 1.98 3.03
10 2.47 2.56 3.61
11 5.42 3.42 4.47
12 12.66 2.67 3.72
13 2.77 1.89 2.94
14 11.71 1.89 2.94
15 3.24 1.24 2.29
16 12.56 2.9 3.95
17 11.85 3.9 4.95
18 2.56 2.78 3.83
19 13.65 5.34 6.39
20 2.9 3.78 4.83
21 12.65 4.69 5.74
22 2.75 4.23 5.28
23 3.89 1.89 2.94
24 5.09 3.09 4.14
25 15.74 5.43 6.48
26 2.62 2.56 3.61
27 2.67 1.67 2.72
28 5.35 3.35 4.4
29 3.21 1.21 2.26
30 2.34 1.76 2.81
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31 4.96 2.96 4.01
32 15.26 3.78 4.83
33 3.95 1.95 3

34 13.67 4.78 5.83
35 2.72 2.45 3.5
36 5.35 3.35 4.4
37 4.96 2.96 4.01
38 2.72 1.65 2.7
39 10.59 3.67 4.72
40 3.24 1.24 2.29
41 5.78 3.78 4.83
42 2.7 2.56 3.61
43 12.5 3.89 4.94
44 3.45 1.45 2.5
45 13.58 3.89 4.94
46 14.67 4.89 5.94
47 8.91 6.91 7.96
48 17.56 3.9 4.95
49 14.4 2.34 3.39
50 5.7 3.7 4.75
o1 3.43 3.56 4.61
52 5.24 3.24 4.29
53 18.38 3.68 4.73
54 2.32 0.32 1.37
55 2.85 3.21 4.26
56 8.91 6.91 7.96
57 13.86 4.8 5.85
58 4.43 2.43 3.48
59 16.49 3.89 4.94
60 3.9 1.9 2.95

TOTAL 444,25 189.9 249.85 | 12334
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 26/01/2022 )WEDNESDAY

Min | Car/jeep/van | Two wheeler | Rickshaw
m/s m/s m/s
1 1.34 2.65 6.43
2 0.67 1.87 5.8
3 1.56 3.56 3.9
4 0.48 2.67 4.68
5 2.56 1.78 4.78
6 1.9 18.75 1.65
7 3.78 1.89 3.68
8 4.35 7.41 4.41
9 2.45 13.95 2.25
10 2.57 13.22 2.38
11 1.9 0.59 2.78
12 2.79 12.05 2.62
13 3.58 9.15 3.51
14 4.32 7.46 4.37
15 3.65 8.96 3.59
16 4.9 1.21 4.67
17 2.78 12.1 2.61
18 8.24 3.78 9.44
19 6.91 4.54 7.62
20 8.24 3.78 9.44
21 7.43 4.21 8.32
22 5.22 1.65 3.26
23 8.2 3.8 9.38
24 5.1 1.78 4.67
25 6.9 4.55 7.6
26 9.32 3.33 3.87
27 8.5 2.21 3.67
28 5.36 5.93 5.63
29 5.2 1.56 2.78
30 6.32 4.99 6.84
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31 4.96 6.43 5.14
32 8.24 3.56 3.67
33 3.96 0.9 3.98
34 6.15 5.13 6.62
35 7.96 4.67 7.37
36 5.36 5.93 5.63
37 4.96 1.65 2.56
38 6.15 5.13 6.62
39 5.28 0.45 3.9
40 8.2 3.8 9.38
41 5.79 5.46 6.17
42 8.45 3.68 9.74
43 5.39 5.89 5.67
44 3.46 1.23 2.87
45 6.19 5.09 6.68
46 3.7 1.21 5.43
47 8.94 4.89 6.99
48 4.52 2.78 3.21
49 2.67 12.66 2.49
50 5.71 5.54 6.07
51 3.44 3.89 9.12
52 5.25 0.56 3.9
53 6.15 5.13 6.62
54 6.17 5.11 6.65
55 6.47 4.87 7.03
56 8.94 4.78 7.18
57 5.63 5.63 5.96
58 4.44 1.23 4.67
59 8.2 3.8 9.38
60 6.01 5.25 6.45
TOTAL 313.23 291.68 323.78 | 8067.4
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MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 27/01/2022 )THURSDAY

Min | Car/jeep/van | Two wheeler | Rickshaw
m/s m/s m/s
1 7.87 2.45 4.6
2 8.43 4.04 6.61
3 5.7 3.76 3.76
4 7.08 4.94 5.52
5 3.28 3.6 7.32
6 8.59 3.95 4.76
7 9.62 3.48 7.53
8 7.5 4.62 7.54
9 4.75 8 3.76
10 6.49 5.46 4.29
11 9.2 3.66 7.22
12 3.56 4.32 3.54
13 5.78 6.28 4.63
14 7.23 4.82 5.64
15 7.53 4.59 5.89
16 9.65 3.47 7.56
17 7.21 4.83 5.63
18 8.4 3.67 2.56
19 2.75 2.56 3.5
20 8.58 3.96 4.32
21 8.17 3.57 7.37
22 7.49 4.62 3.68
23 3.76 2.8 4.28
24 9.46 3.54 7.42
25 7.48 4.63 5.85
26 6.89 5.09 4.32
27 7.5 3.76 4.65
28 9.26 2.9 8.82
29 9.54 3.78 7.01
30 6.89 5.09 8.34
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31 9.58 3.49 7.91
32 8.56 3.67 7.19
33 8.67 3.91 6.8
34 7.32 4.75 5.72
35 7.65 3.67 7.19
36 9.26 3.63 7.26
37 9.58 3.49 7.91
38 9.65 2.54 9.87
39 9.32 3.78 7.01
40 6.79 2.67 9.46
41 8.96 3.77 7.02
42 5.4 2.65 3.9
43 9.23 3.64 7.24
44 7.14 3.21 8.09
45 8.72 2.15 2.58
46 5.6 6.52 4.27
47 7.73 3.56 7.39
48 7.58 4.56 5.93
49 7.09 6.89 4.06
50 9.01 3.75 7.07
o1 7.54 4.59 3.28
52 7.11 4.91 5.54
53 4.3 9.09 3.13
54 6.93 5.06 5.4
55 4.75 8 3.21
56 7.73 4.46 6.05
o7 8.49 3.78 7.01
58 5.34 6.91 4.05
59 5.84 6.2 2.78
60 4.89 3.21 8.09
TOTAL 441.4 258.77 349.52 | 10909
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 27/01/2022 )THURSDAY

Min | Car/jeep/van | Two wheeler | Rickshaw
m/s m/s m/s
1 3.55 2.55 3.05
2 5.56 4.56 5.06
3 3.12 2.12 2.62
4 6.24 5.24 5.74
5 1.15 0.15 0.65
6 4.26 3.26 3.76
7 5.12 4.12 4.62
8 4.13 3.13 3.63
9 4.18 3.18 3.68
10 3.98 2.98 3.48
11 5.26 4.26 4.76
12 2.19 1.19 1.69
13 4.18 3.18 3.68
14 6.15 5.15 5.65
15 4.45 3.45 3.95
16 511 4.11 4.61
17 6.16 5.16 5.66
18 3.18 2.18 2.68
19 2.78 1.78 2.28
20 4.26 3.26 3.76
21 5.67 4.67 5.17
22 4.17 3.17 3.67
23 2.16 1.16 1.66
24 5.17 4.17 4.67
25 6.01 5.01 5.51
26 4.08 3.08 3.58
27 3.15 2.15 2.65
28 5.24 4.24 4.74
29 2.56 1.56 2.06
30 3.88 2.88 3.38
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31 5.13 4.13 4.63
32 3.95 2.55 3.05
33 4.78 3.78 4.28
34 6.1 5.1 5.6

35 4.15 3.15 3.65
36 5.24 4.24 4.74
37 5.13 4.13 4.63
38 4.15 3.15 3.65
39 5.22 4.22 4.72
40 3.95 2.55 3.05
41 5.35 4.35 4.85
42 3.14 2.14 2.64
43 5.25 4.25 4.75
44 6.2 5.2 5.7

45 5.44 4.44 4.94
46 4.67 3.67 4.17
47 5.88 4.88 5.38
48 4.99 3.99 4.49
49 6.23 5.23 5.73
50 5.33 4.33 4.83
ol 4.55 3.55 4.05
52 6.22 5.22 5.72
53 4.99 3.99 4.49
54 6.33 5.33 5.83
55 4.23 3.23 3.73
56 5.88 4.88 5.38
57 2.97 1.97 2.47
58 4.96 3.96 4.46
59 4.29 3.29 3.79
60 1.92 0.92 1.42

TOTAL 272.92 212.92 242.92 | 11172
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MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 27/01/2022 )THURSDAY

Min | Car/jeep/van | Two wheeler | Rickshaw
m/s m/s m/s
1 4.67 6.29 6.71
2 5.37 5.48 3.57
3 1.54 3.56 3.56
4 3.21 2.56 9.96
5 4.67 6.29 3.78
6 4.56 6.44 6.88
7 2.49 3.25 6.47
8 3.56 8.2 8.93
9 6.45 4.58 4.8
10 3.07 3.25 4.78
11 6.48 4.56 4.78
12 3.56 8.2 8.93
13 7.56 3.92 4.08
14 2.47 3.56 5.76
15 2.58 4.25 4.37
16 2.49 3.45 7.45
17 8.2 3.61 3.75
18 3.56 3.12 8.93
19 4.48 6.55 7
20 5.68 5.19 5.47
21 3.64 8.02 2.68
22 6.48 4.56 4.78
23 2.47 3.25 5.78
24 4.37 6.71 7.19
25 8.08 3.67 3.81
26 2.45 4.25 6.57
27 7.58 3.91 4.07
28 3.16 4.25 7.56
29 3.27 3.57 3.56
30 6.9 4.29 2.68
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31 2.47 5.36 7.45
32 7.96 3.72 3.87
33 6.45 4.58 4.8

34 8.2 3.61 3.75
35 3.49 4.36 9.11
36 8.45 3.51 3.64
37 3.56 8.2 3.68
38 3.88 7.53 8.14
39 6.99 4.23 4.42
40 6.38 4.63 4.85
41 3.49 8.35 6.45
42 3.21 4.36 7.45
43 3.26 8.93 5.34
44 4.44 6.61 7.08
45 3.49 8.35 4.36
46 7.61 3.89 4.05
47 3.56 8.2 8.93
48 6.45 4.58 4.8

49 2.19 4.26 5.37
50 7.36 4.02 4.19
51 8.47 3.5 3.56
52 3.56 8.2 8.93
53 3.87 7.56 8.17
54 6.48 4.56 4.78
95 4.34 6.75 7.24
56 8.54 3.47 3.6

o7 4.26 6.88 7.39
58 6.24 4.73 4.97
59 3.88 7.53 8.14
60 3.26 8.93 5.46

TOTAL 290.87 316.17 342.6 |4137.4
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 27/01/2022 )THURSDAY

Min | Car/jeep/van | Two wheeler | Rickshaw
m/s m/s m/s
1 2.43 2.53 2.23
2 3.21 3.31 3.01
3 3.27 3.37 3.07
4 2.9 3 2.7
5 2.43 2.53 2.23
6 4.36 4.46 4.16
7 2.3 2.4 2.1
8 3.76 3.86 3.56
9 5.31 5.41 511
10 2.79 2.89 2.59
11 2.43 2.53 2.23
12 4.32 4.42 4.12
13 9.3 3.25 9.1
14 2.29 2.39 2.09
15 4.32 4.42 412
16 2.3 2.4 2.1
17 6.44 6.54 6.24
18 2.65 2.75 2.98
19 3.9 4 3.7
20 4.78 4.88 4.58
21 3.56 3.66 3.36
22 3.52 3.62 3.32
23 2.29 2.39 2.09
24 3.56 3.66 3.36
25 6.36 6.46 6.16
26 2.27 2.37 2.07
27 3.25 3.35 3.05
28 2.85 2.95 2.65
29 4.32 4.42 4.12
30 3.56 3.66 3.36
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31 2.29 2.39 2.09
32 6.29 6.39 6.09
33 5.31 541 5.11
34 6.44 6.54 6.24
35 3.13 3.23 2.93
36 1.5 7.6 7.3
37 3.76 3.86 2.45
38 3.44 3.54 3.24
39 5.67 5.77 5.47
40 7.92 8.02 1.72
41 3.13 3.23 2.93
42 2.9 3 2.7
43 3.56 3.66 3.36
44 3.86 3.96 3.66
45 3.13 3.23 2.93
46 6.07 6.17 5.87
47 2.67 2.77 1.56
48 5.31 541 5.11
49 2.04 2.14 1.84
50 9.75 9.85 9.55
51 2.56 2.66 2.36
52 3.18 3.28 2.98
53 3.56 3.66 3.36
54 9.3 9.4 9.1
95 3.79 3.89 3.59
56 3.67 3.77 3.47
S7 4.87 4.97 4.67
58 3.78 3.88 3.58
59 3.44 3.54 3.24
60 3.89 3.99 3.69
TOTAL 247.23 247.08 233.74 139158
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4.7 ACCIDENT ANALYSIS
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4.5SUMMURY

In this chapter data analysis is presented in terms of pie chart and table for the classified traffic
volume count data analysis and spot speed data analysis. This chapter is most important part of the
research because the evaluations of traffic safety based on this data analysis.
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CHAPTER 5 DATA ANALYSIS AND RESULTS

5.1 GENERAL

Data analysis is important part of the thesis to accomplice the objective with proper
effectiveness. For evaluation of traffic safety using time to collision required length of
vehicle to get the accurate outcome. Data analysis portion is giving the idea about the
traffic pattern, speed, vehicle headway etc. at different two stretches. After data collection
and data analysis, to find out the value of time to collision for all the vehicle like, two

wheelers, three wheelers, rickshaw etc.

Table 5.1 vehicle dimensions

Vehicle Type Length (m)  Width (m)  Area (m)

Standard Car (CS) XE 144 536
Big Car (CH) 458 |77 511
Light Commercial Vehickes (LCV) 4.0 |.56 67!
High Commercial Vehickes (HCV) .70 230 |54
Muiti Axle Velucles (MAY) 11.50 e Al 2783
Two-Wheeler (TW) | 97 (.74 | 46

\uto LIW) 1.20 1.0 4,16
Bus (B) 10.60 240 2544
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5.2 TIME TO COLLISION DATA

MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 26/01/2022 )WEDNESDAY

MIN | car/jeep/van | two wheeler | rickshaw
sec sec sec
1 8.01 4.04 6.42
2 8.51 3.99 6.68
3 6.62 5.34 5.23
4 21.31 1.48 15.98
5 10.77 3.07 8.65
6 10.91 3.03 8.75
7 5.78 6.28 4.49
8 8 4.29 6.4
9 8.72 3.89 7
10 11.36 2.89 9.11
11 6.48 5.48 5.1
12 18.07 1.76 13.91
13 9.74 3.43 7.83
14 18.06 1.76 13.9
15 11.36 2.89 9.11
16 5.73 6.34 4.45
17 18.38 1.73 14.11
18 10.91 3.03 8.75
19 8.7 3.9 6.98
20 10.91 3.03 8.75
21 9.53 3.52 7.66
22 6.17 5.8 4.84
23 10.83 3.05 8.69
24 6.01 5.99 4.7
25 8.67 3.91 6.96
26 12.88 2.53 10.25
27 11.36 2.89 9.11
28 6.37 5.59 5.01
29 6.15 5.83 4.82
30 7.77 4.43 6.21
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31 5.82 6.22 4.53
32 10.91 3.03 8.75
33 4.48 8.62 3.33
34 7.52 4.6 6

35 10.42 3.19 8.37
36 6.37 5.59 5.01
37 5.82 6.22 4.53
38 7.52 4.6 6

39 6.26 5.7 4.92
40 10.83 3.05 8.69
41 7 5 5.95
42 11.28 2.92 9.04
43 6.42 5.53 5.06
44 3.85 10.51 2.75
45 7.59 4.55 6.06
46 4.15 9.52 3.02
47 12.16 2.69 9.71
48 5.22 7.1 4

49 20.9 1.51 15.73
50 6.88 5.11 5.45
o1 3.83 10.61 2.73
52 6.21 5.76 4.87
53 7.52 4.6 6

o4 7.56 4.58 6.03
95 8 4.29 6.4
56 12.16 2.69 9.71
S7 6.76 5.21 5.35
58 5.11 7.3 3.89
59 10.83 3.05 8.69
60 7.32 4.75 5.83

TOTAL| 540.95 273.38 426.12 | 12405

Civil Engineering Department- Atmiya University

115




MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 26/01/2022 )WEDNESDAY

MIN | car/jeep/van | two wheeler | rickshaw
1 1.21 2.6 6.35
2 0.67 1.87 5.67
3 1.56 3.56 3.9
4 0.48 2.67 4.68
5 2.56 1.78 4.78
6 1.9 18.75 1.65
7 3.78 1.89 3.68
8 4.35 7.41 4.41
9 2.36 13.88 2.25
10 2.41 13.15 2.24
11 1.25 -1.14 0.75
12 1.96 11.04 1.6
13 2.54 7.79 2.48
14 3 6.62 3.56
15 2.61 7.86 2.42
16 3.94 0.2 4.05
17 1.81 10.92 1.82
18 7.28 2.54 7.77
19 5.95 3.44 6.52
20 7.4 2.53 8.68
21 6.4 3.42 7.49
22 3.56 0.22 2.49
23 6.56 2.89 8.38
24 3.59 0.8 3.71
25 5.69 3.34 6.45
26 8.35 2.33 2.82
27 7.37 1.42 2.34
28 4.36 4.62 4.76
29 3.71 0.8 1.81
30 5.67 3.94 5.83
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31 3.55 5.16 4.15
32 7.58 2.79 2.61
33 3.08 -0.27 3.21
34 5.597 4.1 5.44
35 6.7 3.61 6.62
36 3.7 5.15 4.41
37 3.96 0.46 1.79
38 4.71 4.44 5.62
39 4.49 -0.46 3.05
40 6.76 2.89 8.11
41 4.88 4.7 5.48
42 7.42 2.64 8.5
43 4.7 4.96 4.76
44 2.39 0.23 1.88
45 5.46 4.06 5.77
46 2.94 0.23 4.4
47 7.86 3.78 6.08
48 3.82 1.31 1.93
49 1.79 11.43 1.63
50 4.93 4.42 5.06
51 2.66 2.57 7.99
52 4.29 -0.46 2.88
53 4.36 4.35 5.49
54 5.37 4.17 5.49
95 5.47 3.87 5.63
56 8.14 3.48 6.39
S7 4.76 4.49 4.61
58 3.06 0.65 3.91
59 1.2 2.99 7.94
60 4.75 4.12 5.66
total 313.2 291.66 271.85 | 8288.1
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MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 26/01/2022 )WEDNESDAY

MIN | car/jeep/van | two wheeler | rickshaw
1 6.46 4.47 5.57
2 15.78 2.67 3.72
3 2.9 1.78 2.83
4 13 3.54 1.67
5 8.14 3.73 4.94
6 2.9 3.56 4.51
7 4.92 2.78 3.92
8 2.69 2.4 3.61
9 2.77 0.98 3
10 2.47 1.86 3.55
11 5.42 2.21 4.33
12 12.66 1.88 3.56
13 2.77 1.16 2.76
14 11.71 1.13 2.8
15 3.24 0.18 2.01
16 12.56 1.75 3.68
17 11.85 2.6 4.72
18 2.56 1.86 3.38
19 13.65 4.77 5.79
20 2.9 1.34 4.57
21 12.65 3.66 5.2
22 2.75 3.62 4.67
23 3.89 0.91 2.42
24 5.09 2.02 3.71
25 15.74 4.85 5.89
26 2.62 1.39 2.73
27 2.67 -0.3 2.63
28 5.35 2.49 3.71
29 3.21 0.19 1.44
30 2.34 0.88 1.61
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31 4.96 1.61 2.85
32 15.26 3.07 3.52
33 3.95 0.54 1.9
34 13.67 3.88 5.02
35 2.72 1 2.43
36 5.35 2.33 3.16
37 4.96 1.74 2.47
38 2.72 0.7 1.53
39 10.59 2.82 3.29
40 3.24 0.02 1.16
41 5.78 2.66 3.21
42 2.7 1.96 1.94
43 12.5 2.84 3.32
44 3.45 1.39 1.2
45 13.58 2.95 3.99
46 14.67 4.01 4.2
47 8.91 6 6.43
48 17.56 2.62 2.94
49 14.4 1.34 1.96
50 5.7 2.53 2.72
o1 3.43 2.58 2.63
52 5.24 2.18 2.54
53 18.38 2.83 2.97
54 2.32 -0.46 -0.84
95 2.85 2.37 2.6
56 8.91 6.04 5.62
S7 13.86 4.16 4.12
58 4.43 1.61 1.8
59 16.49 3.11 2.12
60 3.9 1.06 0.91
TOTAL 444.25 189.88 249.81 4603.4
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 26/01/2022 )WEDNESDAY

MIN | car/jeep/van | two wheeler | rickshaw
1 5.7 5.97 5.93
2 6.17 5.81 5.69
3 3.79 2.78 3.78
4 5.42 6.81 6.64
5 5.91 6.13 5.99
6 8.43 4.04 3.99
7 6.79 5.19 5.1
8 8.75 3.88 3.82
9 8.62 3.94 3.89
10 9.15 3.69 3.64
11 6.58 5.39 5.28
12 4.89 2.78 2.76
13 8.62 3.94 3.89
14 55 6.67 6.52
15 8 4.29 4.23
16 6.8 5.18 5.08
17 5.49 6.69 6.53
18 5.67 6.44 6.29
19 4.37 8.93 8.65
20 8.43 4.04 3.99
21 6.04 5.97 5.84
22 8.65 3.93 3.87
23 5.35 6.91 6.74
24 6.71 5.26 5.16
25 9.8 3.41 3.37
26 8.88 3.81 3.76
27 4.76 3.21 7.77
28 6.61 5.36 5.26
29 5.37 6.88 6.71
30 9.43 3.56 3.52
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31 6.77 5.21 5.11
32 4.27 9.2 8.9
33 7.35 4.73 4.65
34 6.34 5.63 5.51
35 8.7 3.9 3.85
36 6.61 5.36 5.26
37 6.77 5.21 5.11
38 8.7 3.9 3.85
39 6.64 5.33 5.23
40 5.89 6.15 6.01
41 6.45 5.51 5.4
42 5.79 6.28 6.13
43 6.59 5.37 5.27
44 7.77 4.44 4.37
45 6.33 5.64 5.53
46 7.56 4.58 4.51
47 5.79 6.27 6.13
48 6.99 5.01 4.92
49 5.42 6.8 6.63
50 6.48 5.48 5.38
o1 7.79 4.42 4.35
52 6.65 5.32 5.22
53 5.37 6.88 6.71
54 9.46 3.55 3.5
55 8.5 4.01 3.95
56 5.79 6.27 6.13
57 4.68 8.17 7.94
58 7.04 4.97 4.88
59 8.36 4.08 4.02
60 4.89 2.65 7.52
TOTAL 406.62 311.41 315.71 2686.7
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MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 27/01/2022 )THURSDAY

MIN | car/jeep/van | two wheeler | rickshaw
1 7.77 2.3 4.53
2 8.43 4.04 6.61
3 5.7 3.76 3.76
4 7.08 4,94 5.52
5 3.19 3.6 7.32
6 8.46 3.95 4.76
7 9.5 3.48 7.53
8 7.34 4.62 7.54
9 4.75 7.81 3.65
10 6.45 4.03 3.33
11 9.12 2.51 6.56
12 3.4 3.18 2.57
13 5.67 5.6 3.4
14 7.05 2.83 4.81
15 7.27 3.03 5.08
16 9.27 2.07 6.14
17 6.84 4.13 4.31
18 8.01 2.81 1.93
19 2.27 1.18 2.21
20 8.19 3.17 3.08
21 7.55 2.58 6.66
22 7.08 3.32 2.19
23 2.95 1.54 3.2
24 8.76 2.16 6.54
25 6.97 3.96 4.55
26 6.07 4.16 3.02
27 6.53 2.5 3.44
28 8.59 2.29 8.23
29 8.67 2.48 5.39
30 5.72 4.41 7.46
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31 8.63 1.81 6.51
32 7.31 2.92 6.15
33 7.8 2.87 5.88
34 6.22 2.82 4.84
35 6.24 2.76 6.12
36 8.35 2.74 6.46
37 8.3 1.94 5.83
38 7.98 1.87 9.28
39 8.4 2.94 5.3
40 5.67 1.41 8.45
41 1.22 2.89 5.93
42 3.96 1.15 3.1
43 7.75 2.5 6.53
44 5.33 2.22 6.77
45 7.14 0.85 2.07
46 3.63 5.83 3.35
47 6.46 2.73 5.49
48 6.48 2.73 4.96
49 5.18 5.82 3.04
50 6.79 2.75 6.16
o1 5.92 3.52 2.64
52 5.24 3.53 4.68
53 2.7 8.53 2.14
54 5.62 3.71 4.59
55 2.81 7.08 1.36
56 5.99 2.8 5.1
57 5.82 2.66 6.38
58 3.52 6.14 2.53
59 3.56 5.35 1.97
60 3.1 2.12 7.32
TOTAL 326.32 162.89 245.02 1730.8
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 27/01/2022 )THURSDAY

MIN | car/jeep/van | two wheeler | rickshaw
1 3.46 2.41 2.99
2 5.56 4.56 5.06
3 3.12 2.12 2.62
4 6.24 5.24 5.66
5 1.15 0.15 0.58
6 4.26 3.26 3.67
7 5.12 4.12 4.54
8 4.13 3.01 3.63
9 4.18 1.02 3.63
10 3.98 1.98 3.4
11 5.26 3.35 4.7
12 2.19 0.19 1.5
13 4.18 1.67 3.46
14 6.15 3.84 5.45
15 4.45 1.73 3.63
16 5.11 3.12 4.26
17 6.16 4.56 5.22
18 3.18 1.03 2.33
19 2.78 0.54 1.8
20 4.26 2.6 3.18
21 5.67 2.81 4.7
22 4.17 2.16 2.98
23 2.16 0.16 0.97
24 5.17 3.06 3.96
25 6.01 4.23 4.66
26 4.08 2.07 2.92
27 3.15 1.03 1.69
28 5.24 341 4.13
29 2.56 0.66 1.01
30 3.88 1.77 2.45
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31 5.13 3.2 3.87
32 3.95 1.62 2.03
33 4.78 2.29 3.02
34 6.1 3.85 4.82
35 4.15 2.33 2.48
36 5.24 2.9 3.61
37 5.13 2.9 3.33
38 4.15 2.6 2.88
39 5.22 3.14 3.04
40 3.95 1.55 1.47
41 5.35 3.05 3.4
42 3.14 0.92 1.39
43 5.25 3.32 3.34
44 6.2 3.66 3.82
45 5.44 3.48 4.06
46 4.67 3.09 2.42
47 5.88 3.35 3.42
48 4.99 2.49 2.8
49 6.23 4.5 3.66
50 5.33 3.12 3.13
o1 4.55 2.48 2.63
52 6.22 4.07 3.94
53 4.99 3.31 2.31
o4 6.33 4.23 431
55 4.23 1.8 1.22
56 5.88 3 3.34
S7 2.97 1.29 0.85
o8 4.96 3.25 1.82
59 4.29 2.12 1.73
60 1.92 -0.05 -0.34
TOTAL 272.83 154.7 242.88 1208.8
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MIDDEL PART - (TIME - 8:00 TO 9:00 AM)

( DATE - 27/01/2022 )THURSDAY

MIN | car/jeep/van | two wheeler | rickshaw
1 4.57 6.17 6.65
2 5.37 5.48 3.57
3 1.54 3.56 3.56
4 3.21 2.56 9.96
5 4.52 6.29 3.78
6 4.38 6.44 6.88
7 2.4 3.25 6.47
8 3.39 8.2 8.93
9 6.45 4.49 4,71
10 3.04 1.45 3.72
11 6.4 3.31 3.54
12 3.42 7.41 8.35
13 7.41 2.23 2.89
14 2.35 2.13 4,73
15 2.29 3.53 3.29
16 2.31 1.58 6.79
17 7.91 2.44 2.56
18 3.15 1.72 6.9
19 4.17 4.59 6.27
20 5.32 4.33 4.54
21 3.11 6.79 1.13
22 5.97 3.42 4.03
23 2.12 1.09 4.97
24 3.64 5.7 5.64
25 7.5 2.27 2.8
26 2.02 2.98 5.66
27 6.87 2.72 3.31
28 2.62 2.9 6.7
29 2.4 2.48 2.15
30 6.07 3.09 2.01
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31 1.91 4.14 6.23
32 7.13 1.94 3.22
33 5.62 3.47 3.68
34 7.3 2.58 2.38
35 2.73 2.69 7.94
36 7.45 1.98 2.74
37 2.3 6.66 2.83
38 3.01 6.73 6.88
39 5.94 2.85 3.26
40 5.22 3.49 4.13
41 2.56 7.38 5.83
42 2.28 2.75 6.79
43 1.76 7.56 3.75
44 3.34 5.52 6.18
45 2.44 7.12 3.64
46 6.3 2.72 2.82
47 1.85 6.6 7.9
48 5.11 3.95 4.14
49 1.22 2.64 3.47
50 5.77 3.05 2.93
o1 6.73 1.81 2.87
52 2.3 6.86 7.79
53 1.91 6.07 7.03
54 4.75 3.29 3.7
55 2.91 5.05 6.24
56 6.69 2.41 2.63
S7 2.11 5.83 6.32
58 4.36 2.95 4.09
59 2.38 5.96 6.86
60 0.9 7.99 451
TOTAL 212.81 201.39 342.59 1300
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MIDDEL PART - (TIME - 6:00 TO 7:00 PM)

( DATE - 27/01/2022 )THURSDAY

MIN | car/jeep/van | two wheeler | rickshaw
1 2.31 2.42 2.17
2 3.21 3.31 3.01
3 3.27 3.37 3.07
4 2.9 3 2.7
5 2.43 2.53 2.23
6 4.36 4.46 4.16
7 2.3 2.4 2.1
8 3.76 3.86 3.56
9 5.16 5.32 5.03
10 1.77 1.56 1.46
11 1.34 1.45 1.07
12 3.32 3.8 3.47
13 8.35 2.21 7.6
14 1.52 0.86 1.3
15 3.25 3.69 3.22
16 1.6 1.49 1.02
17 4.82 5.12 5.44
18 1.5 1.15 1.61
19 2.89 2.9 2.65
20 4 4.14 3.67
21 2.04 2.13 2.37
22 2.63 2.7 2.54
23 1.45 1.45 0.62
24 2.45 2.28 2.44
25 5.13 5.7 4.7
26 1.52 1.49 0.98
27 2.42 2.25 2.37
28 1.89 2.16 1.46
29 3.12 3.35 2.96
30 2.67 2.71 2.64
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31 1.39 1.29 0.98
32 5.38 5.95 4.97
33 4.52 4.31 4.17
34 5.52 5.51 5.12
35 2.36 2.29 1.31
36 6.27 6.48 6.3
37 2.61 2.84 1.42
38 2.65 2.57 2.36
39 4.54 4.73 4.23
40 7.06 7.39 6.63
41 2.13 2.45 2.26
42 2.25 1.99 1.83
43 2.48 2.36 2.04
44 3.13 3.2 2.6
45 2.36 2.45 1.96
46 4.88 4.97 4.89
47 1.5 1.43 0.58
48 4.59 4.73 4.25
49 1.16 0.16 0.64
50 8.14 9.03 8.35
o1 1.2 1.78 1.27
52 2.95 2.1 1.94
53 2.2 2.23 2.41
54 8.24 8.58 .77
55 3.06 2.77 2.39
56 2.37 2.77 2.6
S7 3.41 3.97 3.75
58 2.93 3.15 1.9
59 2.58 1.5 2.45
60 2.47 2.85 2.77
TOTAL 165.59 162.03 233.72 1104.6
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5.3 TTC CALCUATION

TH, -v, - VL,

TTC, =

CAR TO BIKE

Where, Total Vehicle headway (THi) =1.56, car speed (vi)= 36.61 kmph, bike speed(vi.

Fe o vr 1

"‘:”12 >V,

1)=27.63, standard vehicle length of car(VLi.1)=3.7m, so as per the formula,

|

TTC;= (1.56*36.61)-3.7 / (36.61-27.63) =5.95sec

BIKE TO CAR

Where, Total Vehicle headway (THi) =2.42, bike speed (vi)= 28.54 kmph, car speed (Vi

1)=22.13, standard vehicle length of car(VLi.1)=3.2m, so as per the formula,

TTC,= (2.42*28.54)-3.2 / (28.54-22.13) = 10.28sec

RICKSHAW TO CAR

Where, Total Vehicle headway (THi) =1.67, rickshaw speed (vi)= 38.20 kmph, car speed
(vi-1)=22.18, standard vehicle length of car(\VLi.1)=1.87m, so as per the formula,

TTC;= (1.67%38.20)-1.87 / (38.20-22.18) = 3.86sec
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RICKSHAW TO BIKE

Where, Total Vehicle headway (THi) =2.46, rickshaw speed (vi)= 38.20 kmph, bike speed

(vi-1)=27.63, standard vehicle length of car(\VLi.1)=3.2m, so as per the formula,

TTC;= (2.46*38.20)-3.2 [ (38.20-27.63) = 8.59sec

CAR TO RICKSHAW

Where, Total Vehicle headway (TH;i) =2.49, car speed (vi)= 22.18 kmph, rickshaw speed
(vi-1)=38.20, standard vehicle length of car(VLi.1)=3.7m, so as per the formula,

TTC;= (2.49%22.18)-3.7 / (22.18-38.20) = -3.22sec

BIKE TO RICKSHAW

Where, Total Vehicle headway (TH;i) =1.56, bike speed (vi)= 34.44 kmph, rickshaw speed
(vi-1)=21.43, standard vehicle length of car(\VLi.1)=3.2m, so as per the formula,

TTC,= (1.56*34.44)-3.2 / (34.44-21.43) = 3.88sec
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TIME TO COLLISION (TTC) RESULT

Table 5.2 TTC Results

SR DATE TIME | CAR | BIKE | RICKSHAW | RICKSHAW BIKE TO CARTO
NO TO TO TO CAR TO BIKE RICKSHAW | RICKSHAW
BIKE CAR
1 26/1/2021 8-9 5.01 | -3.52 3.20 5.02 9.51 3.20
Wednesday | Am
2 26/1 /2021 6-7 579 | -3.30 8.79 5.47 10.27 8.87
Wednesday | Pm
3 26/1/21 6-7 8.94 | -4.57 10.07 10.19 4.06 3.35
Wednesday | Pm
4 26/1/2021 8-9 8.84 6.59 -4.29 6.48 6.6 3.15
Wednesday | Am
5 27/1/2021 6-7 6.22 5.61 8.42 -4.43 8.40 7.97
Thursday pm
7] 27/1/2021 6-7 6.37 6.47 4.83 8.56 7.44 -1.80
Thursday pm
7 27/1/2021 8-9 5.75 4.24 8.88 -1.52 7.07 3.34
Thursday am
8 27/1/2021 8-9 5.95 | 10.28 3.86 6.28 3.88 -3.22
Thursday am
SR DATE TIME AVG. AVG. AVG. PCU/r
NO CARTO BIKE TO RICSHAW
CAR BIKE TO
RICKSHAW
1 26/1/2021 2.9 901 4.55 7.10 1270
Wednesdav Am
2 26/1 /2021 6-7 6.78 5.1% 5.26 1540
Wednesdav Pm
3 26/1/2021 6-7 4134 3.98 453 1467
Wednesdav Pm
4 26/1/2021 89 7.40 2.30 3.21 1123
Wednesdav Am
5 27/1/2021 6-7 4.55 2.36 2.24 5986
Thursdav pm
& 27/1/2021 G-7 3.17 3.38 322 8957
Thursdawv pm
7 27172021 2.9 5.74 3.44 471 547
Thursdav am
g 2712021 2.9 3.01 428 478 1014
Thursdawv am
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5.4SUMMARY

In this chapter data analysis is presented in terms of table for the classified vehicle
headway data analysis and spot speed data analysis. This chapter is most important part of
the research because the evaluation of time to collision is based on this data analysis and its
results.
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CHAPTER 6 CONCULSION

6.1 CONCLUSION

An assessment approach for urban road traffic safety is proposed in this work to

evaluate the incidence of vehicle crashes in various conditions. TTC sample data was

collected in two locations on urban road. Following are the important conclusion that is

drawn from the present study.

VEHICLE HEADWAY

RESULT:
Table 6.1 vehicle headway summary
SR NO. DATE TIME LOCATION aw 2w 3wW
1 26/01/2022 | 6:00 TO 7:00 PM | MIDDEL PART 9.02 4.56 7.1
2 26/01/2022 | 6:00 TO 7:00 PM | MIDDEL PART 7.47 6 7.67
3 26/01/2022 | 8:00 TO 9:00 AM | MIDDEL PART 7.4 5.27 6.15
4 26/01/2022 | 8:00 TO 9:00 AM | MIDDEL PART 8.69 4.41 4.33
5 27/01/2022 | 6:00 TO 7:00 PM | MIDDEL PART 4.55 3.55 4.05
6 27/01/2022 | 6:00 TO 7:00 PM | MIDDEL PART 5.9 6 5.67
7 27/01/2022 | 8:00 TO 9:00 AM | MIDDEL PART | 12.35 5.31 6.66
8 27/01/2022 | 8:00 TO 9:00 AM | MIDDEL PART 9.11 6.58 6.85

PROPOSED DESIRABLE VEHICLE HEADWAY:

Table 6.2 proposed desirable vehicle headway

Referemoe Headway (5] Cntical situation
Ohta [33 Between 1.1  Comiortable
and 1.7
Ohta [33 0.6 Danger
laleb-Maimonand 0.7 Minimum safe
Snunar |34
Evans [35] & 20 Should not be considered safe enough to
Michael et al. |32] prevent possible conflicts
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From the above table vehicle headways are laid in greater than 2 sec so it should not be

considered safe enough to prevent possible conflicts.

TIMETO COLLISION (TTC)

RESULT:
Table 6.3 TTC result summary
SR DATE TIME | CAR | BIKE | RICKSHAW | RICKSHAW | BIKETO CARTO
NO TO | TO TOCAR | TOBIKE |RICKSHAW | RICKSHAW
BIKE | CAR

1 | 26/1/2021 | 89 | 5.01 | -3.52 3.20 5.02 9.51 3.20
Wednesday | Am

2 | 26/1/2021 | 67 | 579 -3.30 8.79 547 10.27 8.87
Wednesday | Pm

3| 26/1/21 6-7 | 8.94 | -457 10.07 10.19 4.06 3.35
Wednesday | Pm

4 | 26/1/2021 | 89 | 8.84 | 6.59 -4.29 6.48 6.6 3.15
Wednesday | Am

5 | 27/1/2021 | 67 | 6.22 | 561 8.42 -4.43 8.40 1.77
Thursday | pm

6 | 27/1/2021 | 67 | 6.37 | 647 4.83 8.56 7.44 -1.80
Thursday | pm

7 | 27/1/2021 | 89 | 575 | 4.24 8.88 -1.52 1.07 3.34
Thursday | am

8 | 27/1/2021 | B89 | 5.95| 10.28 3.86 6.28 3.88 -3.22
Thursday | am
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MINIMUM AND DESIRABLE TTC THRESHOLD VALUE

Table 6.4 TTC threshold values

Reference Minimum Desirable Condition
(5} L5]
Van der Horst [ 16] 1 1.5 Approaches at
intersections
Sayed et al. [15] 1.6 20 Lowy level of conflict
00 049 High level of conflict
Hogema and Janssen [17) - 35 Mon-supported drivers
Hogema and Janssen [17) - 26 supported drivers
Vogel [14] 1 2 Approaches at
intersections
Meng and Qu 18] 2 4 Urban Road Tunnel | rear
emd crash )
Huang et al. | 7] 1.6 Signalized Intersection
Sayed et al. [1] 3 Signalized Intersection
AASHTO [19); Farah et al. |20] & 3 For 2-lane rural roads

Hegernan [21]

TTC values are greater than 3.5 sec so it is hon - supported to drivers. Mostly minimum TTC values

are occurring in car to bike and bike to car categories.

6.2 FUTURE SCOPE

e Evaluation of time to collision (TTC) value is very important for accident analysis,

traffic safety, signal design and coordination, and traffic flow models.
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