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Abstract

Traffic congestion at railway level crossings has emerged as a critical concern in Dhaka city, significantly
contributing to frequent and often severe accidents. A substantial portion of these incidents occurs due to traffic
buildup on roads connecting to rail crossings. Currently, Dhaka has 42 railway level crossings, of which 29 are
authorized and 13 unauthorized; 20 are linked with major roads, while the remaining 22 connect to minor roads.
Among these, the Khilgaon Railgate stands out as one of the most prominent crossings, serving as a vital link
between Khilgaon and Rajarbagh. However, the geometric design parameters of this crossing, such as
insufficient road width, substandard lane alignment, and inadequate spacing between the gate lodge and
roadway centerline, have been identified as major contributors to safety hazards. Notably, level crossing
accidents account for 14 percent of all rail-related accidents in the Dhaka Division, with a disproportionately
high 53 percent occurring within Dhaka city alone. This study aims to reduce congestion and enhance safety by
proposing the geometric remodeling of roads intersecting the railway at Khilgaon Railgate. Using VISSIM
traffic simulation software, various traffic scenarios are analyzed to optimize the road width, gate configuration,
and intersection design. The simulation incorporates detailed traffic movement and directional flow for all
vehicle types, including buses, trucks, rickshaws, motorcycles, private cars, bicycles, and CNG auto-rickshaws,
thereby facilitating a comprehensive evaluation of the proposed improvements for safer and more efficient rail
crossing operations.

Keywords: Khilgaon Railgate; railway level crossing; road geometric design; traffic congestion; VISSIM
simulation.

1 Introduction

Traffic congestion is a pervasive problem in many urban centers, significantly degrading the quality of urban transport
systems and the overall service level of road networks. Effective traffic management and smart infrastructure design are
essential to mitigate this issue. Microsimulation modeling, such as with tools like PTV VISSIM, has emerged as a safer, more
cost-effective, and efficient way to assess the impact of infrastructure changes and propose optimal solutions. Developed by
the German PTV Group, VISSIM is a widely used multi-model simulation tool for modeling urban and rural traffic flows. It
allows for the detailed analysis of vehicle and pedestrian movements, signal control, and route planning, making it a valuable
asset for traffic engineering and transportation planning problems.

In Dhaka, a large metropolitan city, traffic congestion has been a particularly persistent problem. To address the severe delays
at a critical road-rail intersection in the city’s central region, the Khilgaon Flyover was constructed. Prior to this infrastructure
development, commuters in eastern Dhaka faced daily delays of up to 3.5 hours, largely due to approximately 72 daily rail
crossing closures. Spanning 1.9 kilometers in length and 14 meters in width, the flyover was designed to improve
connectivity between Rajarbagh, Malibagh, and Sayedabad. The structure comprises a main bridge and three distinct ramps
connecting to the major highways at its entry and exit points.

While the flyover has improved overall connectivity, significant traffic congestion continues to occur at its entry and exit
points where several major highways intersect. This study aims to address this remaining challenge by evaluating the existing
road network configuration and traffic flow dynamics surrounding the Khilgaon Flyover. Utilizing the VISSIM 2022
software, we will simulate various traffic scenarios to identify the most critical congestion zones. The primary objective is to
propose optimal redesign solutions for the connecting roads, specifically by determining the ideal width and length of these
segments. It is expected that these proposed modifications will not only help to minimize traffic congestion at the structure’s
key access points but also enhance road connectivity and reduce the likelihood of traffic accidents.
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Study Area:

The proposed study area for this project is the Khilgaon Flyover exit area extending towards Kakrail-Mouchak,
Dhaka, Bangladesh. This corridor experiences significant traffic flow as it connects major urban nodes and
commercial zones of the city.
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3.3 Preliminary Survey

To collect traffic data, it is necessary to make a proper assessment of the study scope and the level of data quality required.
This ensures that the planned analysis and training are carried out effectively and that the results are reliable. The number of
personnel and the type of equipment required for a traffic census depend on several factors, including:

e The specific location of the survey station.

The level of accuracy and detail required from the data.

The volume of traffic flow in the area.

The characteristics of the road section under study.

The composition and structure of traffic (e.g., mix of cars, buses, motorcycles, etc.)

Traffic volume study:

Time Interval Buses Cars Autos Bikes H GV Total vehicles
1 hour 28 119 156 226 9 538
1 hour 19 117 196 242 3 577
1 hour 47 167 67 169 0 450
1 hour 20 182 120 139 6 461

3.4 Modelling of Network

The modelling of the study network was carried out to support the construction and understanding of the simulation model
[15]. The selected corridor, covering the Khilgaon Flyover exit area towards Kakrail-Mouchak, includes several major
intersections that significantly contribute to long traffic delays, especially during peak hours.

In VISSIM, left and right turns were represented using connectors that link separate lanes between intersecting roads. The
junction widths were modeled according to field measurements, ensuring realistic representation of vehicle movements in
both directions [16]. A snapshot of the network with all drawn connectors was prepared on the OpenStreetMap (Mapnik)
background within VISSIM [17].

Vehicle inputs are one of the most challenging aspects of VISSIM modeling. For this study, vehicles were entered at multiple
terminal points corresponding to the major access roads feeding into the network. Entry flows were defined using vehicle
input lists created at 15-minute intervals, aggregated into 900-second slots, and later combined to represent hourly traffic
variations [18].

Classified vehicle survey data from the Khilgaon—Kakrail-Mouchak corridor were used to build the vehicle composition in
the model. Standard vehicle models in VISSIM are based on European characteristics; therefore, these were adjusted to better
reflect local conditions. Typical vehicle dimensions and operating characteristics were adapted to suit Bangladeshi roads. For
example, smaller vehicles such as three-wheelers (auto-rickshaws) with lengths ranging from 3.72 m to 4.58 m were
included, along with larger vehicles such as buses and trucks. Vehicle features from the Indo-HCM have been considered to
align with the types of standard vehicles commonly observed on Bangladeshi roads [19-21].

* Study area network preparation
— Create links using OpenStreetMap background
— Name roads and set link behavior type to Motorized Urban
— Set view type to Grey Road, level Default
— Assign number of lanes and road width from survey data
 Connection process
— Right-click — create spline (“N”)
— Repeat for all paths
— Select spline, right-click, drag to connect with other paths
— Add multiple connections where required
* Simulation
— Define traffic inputs at entry points
— Set vehicle composition from classified survey
— Add signal timings/priority rules
— Run simulations for different scenarios
* Evaluation
— Analyze travel time, delay, queue length, level of service
* Presentation
— Export results as tables, graphs, and network snapshots
— Prepare visual simulations for demonstration
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| Links / Lanes
B-F 2 XB DTS Lanes -BEHR & 4
Count: 9 No Name |LinkBehavType DisplayType Level Numlanes |Length2D FromLit W |ToLink |LnCthistDistrD||i
1 1nst  [1:Urban (motorized) |1: Road gray 1: Base 2| 225228 Attribut/:: meﬁ . 2
2 2/sn1 1:Urban {(motorized) |1: Road gray 1:Base 2 225.111 If the link is a connector: Number of t
3 3 wel 1:Urban (motorized) |1: Road gray 1:Base 2 316.547 connector starts from this link)
4 4lewl 1:Urban (motorized) |1: Road gray 1:Base 2 320.213
5 10000 1:Urban {(motorized) |1: Road gray 2 32912 1:ns1 4:ewl
6 10001 1:Urban (motorized) |1: Road gray 2 64305 Iwel 2:sn1
7 10002 1:Urban {(motorized) |1: Road gray 2 51332 1:ns1 Jwel
8 10003 1:Urban (motorized) |1:Road gray 2 61.256 4:ewl 2:sn1
9 10004 1:Urban (motorized) |1: Road gray 2 23.648 1:ns1 2:5n1

» Complete all the links, click on the link and once the list is displayed, right click to see the full list.
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* Click on the slow region, Ctrl + right click and drag the required length to the specified/specific route. (Refer Fig 4)
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a 2D/3D Models / 2D/3D model segments

» |

- S e 2 X 2001 T R 2030 model segm - B BEIER | &
Count: 22[No | Name Length
1 1 car- Golf az2n
2| 2|Car- Audi Ad 4610
d 3| 3/Car - Mercedes CLK 2644
4] 4 Car - Peugeot 607 4761
i 5 5/Car - Volkswagen Beetle a012
6| 6 Car - Porsche Cayman 4359
q 7| 7 Car- Toyota Varis 3.749
8 21/HGV-EUO4 | o215
9| 31 Bus - C2 Standard 12,135
A 10| 35/Bus - C2 G Articulated 18.125
11 41/Tram - GT8-25 37.650
- 12| 61 Bike - Cycle Man 1775
13| 62|Bike - Cycle Woman 1766
L 14] 101 Ped - Man 01 0.341‘
E 15) 102 Ped - Man 02 0345
E 16) 103 Ped - Man 03 0.348
4 17) 104 Ped - Man 04 0344
9 18] 201 Ped - Woman 01 0.284
19| 202 Ped - Woman 02 0332
i 20| 203 Ped - Woman 03 0341
4 21| 204 Ped - Woman 04 0.270
q 22| 301|Ped - Wheelchair 1.203
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* Click on Base Data and Click 2D/3D Models, it will show the specified vehicle types.
* Add vehicles such as Bike, Truck and Auto which are not present in the software 2D/3D models.

Links (1]
Desired Speed Decisions
A Reduced Speed Areas
¥  confiictareas M | 2D/2D Model Distributions / Elements
B4  riority Rules | 1|E- & X 281 T 3 Elements -RERR L
Stop Signs | Count: 9|No  Name
Signal Heads | 1| 10/Car
Detectors 1 2| 20Hav
E Vehicle Inputs | 3| 30)Bus
Vehicle Routes | 4] 40)Tram
Ej‘ Vehicle Attribute Decisions | Z z; :f;e :ﬂvan
n Parking Lots — 7 700 N::‘ et
Y Public Transport Stops ] 8/ 200 Woman
i Public Transport Lines Il | 200 Wheelchair
D4 Nodes [
Pl et coliection Points |
[&] venicie Travel Times 2D/3D Models / 2D/3D model segments 2D/3D Model Distributions / Elements
Queue Counters :‘ i
= Flow Bundies N

« Click on Base Data, click distributions and go to 2D/3D Models. Thn show list.

]
B- & X5 2151 E 2 vehicevoumes by - REPER & PR

Count:3No Name Link  Volume(0-MAX) VehComp(0-MAX) Count: 1/Cont [Timeint Volume  |VehComp VolType
i1 3 wel 17000 2: vissim-1 1 0-MAX 1700.0/2: vissim-1 _ Stochastic
ERE 4wl 20000 2: vissim-1
3 6 1: ns1 1800.0 2: vissim-1

« Click on vehicle inpuis', show list. Then we can create time intervals for every lane and inputs can be given accordingly.

Vehicle Types
B X 401 WRK <single Lt -RERE s

Count:8|No | Name Category | Model2D3DDistr | ColorDistrl OccupDistr Capacity

| 100 Car car 10: Car 1 Defautt 1: Single Occupancy 0

2 200 HGV HGV 20:HGV +: Default 0

3 300 Bus Bus 30: Bus 1: Default 1: Single Occupancy 110

4 400 Tram Tram 40: Tram 1: Default 1: Single Occupancy 215

5 510 Man Pedestrian | 100: Man 107: Shirt Man 0

6 520 Woman Pedestrian 200:Woman  201: Shirt Woman 0

7 610BikeMan  Bike 61:Bike Man  101: Shirt Man 0

8 620 Bike Woman Bike 62:Bike Woman | 201: Shirt Woman 0

« Click on base data, click vehicle types, show list, add another vehicle types.
* Then change capacity according to the field.
« Change category to the respective vehicle types and save.

Vehicle Classes / Vehicle types
B & #XE HIER venicerpes - RBAR & FIHIES
Count:6No Name  VehTypes UseVenTypeColor Color Count:1No Name Catagory Model2D3DDistr ColorDistr! OccupDistr Capacity
i Soks ) v Woss 000 1 100Car  |Car 10: Car 1:Default 1: Single Occupancy 0
2| 0HGV 200 v Wsso00
3 308Bus 300 v
4 0Tem 40 v
5 50 Pegestrian 510520 v
6 60Bike 610620 v Wessoo00

« Click on Base Data, click vehicle clauses, show list and add other vehicles to the list and save.

Vehicle Compositions / Relative flows x
B-F XD NI EZ . FEX MR
Count: 2|[No Name Count: 4|VehType DesSpeedDistr RelFlow

1 1 Default 1/100: Car 60: 60 km/h 0300
2 2lvissim-1 2200 HGV  |40:40 km/h 0.100
3[300: Bus 30: 30 km/n 0.100
4/610: Bike Man |30: 30 km/h 0500

Click Traffic and click vehicle composition, then add required vehicles for different compositions by giving different names
to it.

Static Vehicle Routing Decisions / Static vehicle routes

B & X 4451 T 2 sticvenice outes - R EAER 2 FXELOES
Count:3)No Name Link Pos AllVehTypes VehClasses RouteChoiceMeth Count: 2\VehRoutDec No Name Formula Destlink DestPos RelFlow(0-MAX)
1 1 3:wel 0.569 Static 1 1 3 wel 316423 0500
2 2 4 ewl 0.700 Static 21 2 2:sn1 224976 0500
3 3 1:nst 0.103 Static
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* Here we can change or give speeds for all vehicles.
* Create compositions for all lanes based on routes and vehicles movement.

Results and Discussions:
+ Simulation was run for the given vehicle inputs across different lanes for a duration of 10 minutes (Refer Fig. 13 and Fig.
14).

* The road network reached saturation during the simulation without any system errors.

The study's feasibility is unquantified in the text. Although the need for new compulsory land acquisition is assumed to be
low (as the area is under government control), the document does not provide cost estimates for construction or address the
significant urban space constraints in Khilgaon related to demolishing or relocating existing infrastructure required for the
optimal geometric design.

The study used VISSIM traffic simulation to evaluate the proposed redesign based on four key operational KPls: Travel
Time, Delay, Queue Length, and Level of Service (LOS). These metrics successfully quantified the effectiveness of the
geometric changes in reducing congestion and enhancing safety at the railway crossing.

Conclusions

* The study successfully demonstrated traffic simulation and analysis for the selected urban corridor.

* A significant increase in traffic volume would overwhelm the current road capacity, leading to severe congestion.

» Enhancing public transport services is crucial to reduce dependency on private vehicles.

« Different street layouts can be modeled to optimize traffic distribution and improve facilities for buses, pedestrians, and
bicycles.

* Reducing unnecessary turning movements and improving driver behavior, particularly braking and deceleration, can help
minimize delays and improve traffic flow.
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