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Abstract — In Madhya Pradesh. Bhopal, as the capital city,
must sustain its growth momentum, and this event is
classified as household characteristics, which are one of the
factors influencing trip generation and attraction, as well as
assigning traffic signals, channelization, and intersections to
each zone in Bhopal. The purpose of this research is to
identify the factors that contribute to traffic congestion in
Bhopal, as well as potential solutions to these issues. The
Chetak Bridge area is also heavily influenced by the Bhopal
Metro Railway Station because it is too close to the market
area, and the entire area is influenced by the travelers who use
the rack points near the Vidisha Railway Station. In this
study, we investigate solutions to road traffic congestion
caused by rotary intersections. Rotary intersections, or
roundabouts, have been proposed as a solution to traffic
congestion. On the plus side, rotaries can keep traffic moving
while avoiding red light delays.
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. INTRODUCTION

Nowadays, road congestion is a major concern. Traffic
signals are devices that automatically direct traffic to stop and
proceed at intersections using red and green traffic lights.
These work by allocating right of way to a specific set of
movements in a cyclical sequence. The first area investigated
is Jyoti Talkies Square. It is one of Bhopal's busiest
intersections because it is located in an important commercial
area (MP Nagar). It manages traffic from a Board Office
Square, BHEL, and MP Nagar Zones | and 11. Because of the
high traffic flow at the intersection, simply increasing the
signal's total cycle time is not an option.

Fig. 1: Map of Chetékﬂ Bﬁdgé
A. Congestion

The dictionary defines congestion as an abnormal or
excessive accumulation (for example, of traffic). Traffic
engineers define congestion as the phenomenon in which a
facility's input volume exceeds its output -capacity.
Congestion implies that a facility is being used to its full or

excess capacity. Furthermore, as input volume increases, so
does traffic density (measured as the number of vehicles per
lane per kilometer). Speed decreases as density increases due
to the presence of other vehicles.

B. Rotary intersections or Roundabout and its capacity

Arotary intersection allows traffic to move in around pattern.
Its major purpose is to enhance traffic flow, reduce
congestion, and increase safety.
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Il. DESIGN OF ROTARY

A. Different types of rotary intersections and Roundabout

1) Single-lane Rotary: The simplest design, with one lane
of traffic circling a central island. Because of its
restricted capacity, it is best suited for smaller traffic
levels (about 1,000 vehicles per day).

Fig. 3: Single-lane Rotary
2) Multi-lane Rotary: Handles more traffic than single-lane
rotaries. Multiple lanes can travel around the central
island and are frequently marked or separated by curbs.
Traffic entering the rotary gives way to circulating traffic
in the designated lane.
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Fig. 4: Multi-lane Rotary
3) Mini-rotary: Compact rotaries are used in urban areas to
reduce traffic and increase pedestrian safety. Often one-
lane, with a small central island. Like a single-lane
rotary, entering traffic gives way to circulating traffic.
4) Turbo Roundabout: A variation featuring separate
through and exit lanes. Through traffic uses an outer lane
to completely avoid a central island.

Fig. 4: Turbo-rotary
5) Dogbone Roundabout: Description: A turbo roundabout
with a wider central island. This allows for dedicated
pedestrian crossings and potential landscaping on the
island.

I1l. LITERATURE REVIEW

SatyaRanjanSamal et.al (2022) author examined the
congestion in the urban roads of Bhubaneswar, a smart city
in India. Travel time for various categories of vehicles was
estimated and congestion indices in terms of buffer index
were evaluated. Multiple linear regression modeling has been
used to evaluate the congestion parameters.

The p-value for all the independent variables in the
developed model was < 0.05. Four elements, namely Strict
traffic law implementation, Adequate parking facilities,
Decentralization and Controlling the road side activities were
required to improve the serviceability and mobility of urban
road networks.

Muneera C P and Krishnamurthy K (2020) author
estimated the traffic congestion cost at signalized intersection
located in Thiruvananthapuram, an Indian city which prevails
heterogeneous traffic condition. Research was taken into
account both engineering and economic aspects while dealing
with signalized intersection, and estimated passengers delay
cost separately for each approach in the signalized
intersection. Seven four legged signalized intersection was
considered and delay cost is estimated by considering its
components such as delay, occupancy, traffic volume and
value of travel time for different vehicle types. From the
developed model, value of travel time for car, bus, auto and
two wheeler are estimated as 240 Rs/hr, 60 Rs/hr, 150 Rs/hr
and 180 Rs/hr respectively and further used for delay cost
estimation. Annual congestion delay cost for each vehicle
type is estimated and aggregated for each approach and the
delay cost is expressed in terms of Crore Rupees.

Conclusion stated that congestion cost reduced as 38
% from original after mode shift process. Therefore, mode
shift from personalized vehicle to public vehicle reduces the
congestion in the roadway and this study proposes as a policy
measure to encourage the usage of public transport by
reducing the usage of two wheeler in Indian Cities.

IV. METHODOLOGY

A. Case Study
1) Case | A view onchetak Bridge.
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Fig. 6: Chetak Bridge.
2) Case Il Road Congestion in the Chetak Bridge Area.
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Fig. 7: road congestion
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B. Health issues

There are two major problems consequences of traffic
congestion that will be discussed in the following sub topics;
1) health issues and 2) traffic congestion and quality of life.
Traffic congestion can have a considerable
detrimental influence on public health, causing harm to
vegetation and ecosystems, material damage, and impaired
visibility.
Health Issue

How Traffic Congestion Contributes
Increased exposure to air
contaminants such as nitrogen

Respiratory

problems dioxide and particulate matter from
idling cars
Stress and Delays induce frustration and put
anxiety time pressure on you
Cardiovascular Stress causes increased blood
problems pressure and heart rate
Obesity Longer corr_1mutes Iez_ald to less
physical exercise
Sleep Sleep cycles were disrupted due to

disturbances late arrivals caused by traffic
Headaches and Long periods of sitting in traffic
fatigue cause both physical and mental strain

Table 1: Health problem due to traffic congestion

C. Traffic congestion and quality of life

Here we are considered several major problems which are as

follows:

1) Wastage of time: Sitting in traffic sucks up your free
time, making it difficult to relax and enjoy recreational
activities. Congestion causes city roadways to become
time-consuming quicksand.

2) Unreliable travel times: Unpredictable commutes might
interrupt plans and raise anxiety about arriving late for
work or appointments. The era of dependable commuting
is over.

3) Air pollution: Traffic congestion causes increased
concentrations of toxins from car emissions, affecting
respiratory health. When highways jam, fumes from
stuck traffic become a toxic reality.

4) Physical inactivity: Spending more time in automobiles
means less time for exercise, which may lead to weight
gain and other health issues. Gridlock makes us
unwilling couch potatoes.

5) Sleep disturbances: Late arrivals due to traffic might alter
sleep cycles, compromising overall health. Bedrooms

become battlegrounds against sleep, with honking horns
and rumbling vehicles.

6) Reduced access to services: Longer commutes might
make it difficult to access critical services such as
healthcare, education, and social activities. Gridlock can
disrupt important services.

7) Economic impact: Employee commutes can lead to lost
productivity for businesses, and traffic congestion can
hinder investment in cities.

8) Traffic congestion disproportionately affects low-
income residents: Those who rely on public
transportation or cannot afford private vehicles are
frequently the most affected by delays. Traffic
congestion has a disproportionate impact on low-income
communities.

9) Urban planning plays a role: Cities with efficient public
transportation systems, pedestrian-friendly
infrastructure, and mixed-use development can reduce
traffic congestion and increase quality of life. Our
congested roadways are partially a design issue.

V. PROBLEM STATEMENT

A. Data Collection and Processing and analysis

1) Travel time estimation

By applying computer software or common analytical
techniques, mean travel times are calculated from
independent travel times. The amount of time required to
travel a path between any two points of interest is known as
the travel time.

2) Travel time reliability

The volume-to-capacity ratio is replaced as a gauge of travel
time reliability. It helps determine whether the support
provided by the urban network is acceptable.

Traffic Conditions | Average Travel Time (minutes)
Free-flowing traffic 5-10
Moderate traffic 15-20
Heavy traffic 30-45

Table 2: Average travel time
3) License plate matching techniques
It is one kind of method for gathering data on travel time.
Methods for matching registration numbers include
collecting the vehicle's registration number and entry time at
various locations, comparing the registration number
between subsequent locations, and calculating journey times
based on entry time variations. Information about registration
number matching approaches is gathered using four basic
techniques.
4) Congestion indices
Congestion indices are important variables to assess the
overall performance and serviceability of the current urban
roadway.

Mean Travel Time

T [ Time Index =
ravet [ime Index Off peak travel time

Buffer Time Index
95th percentile travel time — Mean travel time

Mean travel time
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95th Percentile Travel Time

Planning Time Index =
anning T'ime Inaex Off peak travel time

V1. PROPOSED METHOD

As we previously discussed about several methods of
reducing Traffic congestion. Here we are proposing two
methods for control the traffic which are as follows:

1) Rotary intersection,

2) Use of public transport

A. Rotary intersections or Roundabout

A rotary is typically enormous, with entry speeds of 40 mph
or more. The maximum and minimum traffic volumes for
erecting a traffic roundabout are around 3000 and 500 cars
per hour, respectively. Not every location is suitable for a
rotary.

B. Use of public transport

Public transportation has proven to be a game changer for
Chetak Bridge traffic congestion. Every bus or train
passenger implies one fewer automobile on the bridge, which
directly improves traffic flow.

VII.

A. Impact of congestion on economy

RESULTS

Fig. 9: Wastage of time due to congestion

B. Impact of congestion on health

Fig. 10: Suffered people from congestion

C. Traffic congestion mitigation

3%
2%

~

Fig. 11: Percentage of factors Suggested for the mitigation
measures
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VIII.

Travel times and congestion indices vary depending on
the distribution of lanes and the makeup of the vehicles.
Among the other indices, the buffer time index shows an
appropriate result in mixed traffic conditions.

It was discovered that rotary junctions are a better option
since they increase traffic flow, reduce congestion, give
safety benefits, and provide more space.

It was also discovered that using public transportation is
a superior option because it reduces traffic volume,
increases capacity, improves air quality, relieves
congestion for everyone, and has a long-term impact.
ueto the growth in both the population and the number of
vehicles, particularly two-wheelers and passenger cars,
congestion cannot be completely eliminated.

Public transportation provides a direct way to congestion
reduction. Every passenger who transfers from a car to a
bus or train takes a vehicle off the bridge, directly
reducing traffic volume.

CONCLUSION
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