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Abstract

The augmentation of the urban population and the lack of proper planning and management cause tremendous
pressure on the transportation system of Bangladesh. Moreover, the unusual competition and behavior among the
drivers and traffic mismanagement cause phenomena like traffic congestion and road accidents. The absence of
bus bays in Chattogram significantly hampers efforts to improve traffic conditions. Moreover, existing transport
policies in Bangladesh lack clear guidelines for bus bay provisions. This study aims to identify suitable locations
for bus bays in Chattogram based on key criteria such as traffic volume, passenger volume, bus frequency, speed,
and accident history. Various surveys were conducted, including moving observer, manual volume count, cross-
sectional measurement, stakeholder opinion, parking inventory, and accident data analysis to assess roadway
conditions. Findings reveal high traffic and passenger volumes during peak hours, with poor level of service
(LOS “E’ and ‘F’) at many locations. Major intersections such as Oxygen, Muradpur, 2 No. Gate, GEC, and
Lalkhan Bazar are identified as suitable for bus bays. Design recommendations suggest maintaining a minimum
50-meter distance from major intersections. By addressing the systemic inefficiencies in the city's transport
network, this research contributes to the vision of a more organized, efficient, and sustainable urban future.
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1 Introduction

The rapid urbanization of Bangladesh’s megacities has triggered significant migration to urban areas, placing
enormous pressure on infrastructure, utilities, and services. Etzold (2014) notes that the urban population has
grown from 4% in 1950 to 38%, with Dhaka and Chattogram accounting for 33% and 8%, respectively, as of
2020. This population surge has worsened transportation issues, notably traffic congestion and road accidents.
Akter et al. (2019) report that Dhaka’s average traffic speed dropped from 21 km/h to 7 km/h over the last
decade and may reach 4 km/h by 2035, slower than walking pace. Rahman et al. (2016) estimate that daily traffic
congestion in Dhaka causes a loss of 5 million working hours and costs USD 11.4 billion annually. Furthermore,
BPWA reported 6,686 deaths and 8,600 injuries in 4,891 road accidents in 2020, averaging 18 deaths daily
(Antara, 2020). A major factor behind such congestion is the absence of designated bus bays. Buses stopping on-
road to pick up or drop off passengers obstruct traffic (Yuji, 2012). A bus bay is a designated area outside the
traffic lane for boarding and alighting (Fitzpatrick, 1996), commonly found in high-traffic zones (Transportation
Research Board, 1985). Countries like the USA and Australia use bus bays to reduce congestion and related
losses. Criteria for bus bay implementation include curb lane traffic over 250 vehicles/hour, speeds above 40
mph, over 10 buses/hour, 20—40 boardings/hour, over 30 seconds dwell time, accident-prone areas, and sufficient
space (TCRP, 2019). Sultana (2015) notes that the narrow roads and limited right-of-way in cities like Dhaka
pose challenges to bus bay implementation. The required criteria include traffic volumes over 500 vehicles per
peak hour, bus volumes of 10 or more, passenger boarding over 20—40 per hour, dwell time exceeding 30
seconds, accident history, sufficient sidewalk clearance, a minimum of 75 meters from major intersections, and
15.2 meters from local intersections. Given the lack of bus bays in Chattogram, this study aims to identify
appropriate locations based on existing traffic conditions, speed-flow relationships, and Level of Service (LOS)
analysis. Using GIS, suitable bus bay locations will be proposed along with design recommendations and
necessary amenities. By addressing critical gaps in traffic management, this study seeks to serve as a benchmark
for future infrastructure planning in Chattogram, to reduce congestion and improve road safety in a rapidly
urbanizing context.

2 Study Area and Methodology

Chattogram, a densely populated city, faces significant traffic congestion. Five busy intersections—Oxygen
(22°23'34" N, 91°49'15" E), Muradpur (22°22'08" N, 91°49'59" E), 2 No. Gate (22°21'58" N, 91°49'22" E), GEC
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(22°21'33" N, 91°49'18" E), and Lalkhan Bazar (22°20'50" N, 91°49'09" E) were selected for analysis due to their
high traffic volumes.

The study used the following criteria for bus bay provision: Traffic volume >500 vehicles/hour, bus volume
>10/hour, passenger volume 20-30/hour during peak hours; Average dwell time >30 seconds/bus; Frequent
accident history; Adequate right-of-way without obstructing pedestrian movement; Minimum 50m from major
intersections, 16m from local streets, with 18m length and 3m width for bus bays. Surveys included moving
observer (speed), manual volume count (traffic), physical feature (road geometry), user opinion, parking
inventory, and accident data analysis. ArcGIS was used to identify suitable locations, employing buffer and erase
tools to ensure compliance with distance criteria.

Figure 1. Study Area Map.

3 Existing Conditions of the Selected Roadway Sections

The physical or geometric features survey is performed to measure the existing roadway features; additionally,
it is required to identify the existing roadway features. The measurement of carriageways, shoulders, median,
number of lanes, availability of features, for instance, traffic signalized system, foot-over bridge, zebra crossing,
bus stops, bus bay, facilities for disabled people, etc., is included in this physical feature survey.

Table 1. Availability & Measurement of Roadway Facilities.

Elements/ Dimensions  Oxygen Muradpur 2 No. Gate GEC Lalkhan Bazar
Intersection

Carriageway  Width (Feet) 20 25 27 28 34
Lane Number 4 4 6 6 6
Width (Feet) 10 12,5 9 9.33 11.33

Median Width (Feet) 2 9 9 9 1.5
Height (Feet) 15 1.8 1.8 1.8 3

Shoulder Width (Feet)  Unpaved 0.75 0.8 0.8 1
Pedestrian Width (Feet) No 25 25 25 3
Walkway Height (Feet) No 1 1 1 1

Table 1 shows that the carriageways are not wide enough to facilitate the higher volume of traffic. Again, most
of the roadway sections are illegally occupied by hawkers or vehicles. Among the roads, there is no footpath at
Oxygen. Moreover, the lack of greenery is also observed. There exists a flyover that covers the Muradpur to
Lalkhan Bazar roadway. Though there are temporary bus stops at the intersections, no bus bay is present at the
road sections.
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A sample of 100 respondents from five selected intersections (20 respondents from each intersection) is chosen
randomly for the Users’ Opinion Survey (random sampling), who have opined about various roadway issues.
The outcome shows that most people use the roadways for official purposes. Again, 41% of the respondents
chose buses as their mode of transition. The reason for traveling by bus is the low cost of public bus services.
Again, a few of them consider the safety provided by the buses shown in Figure 2(a). The necessity of bus bays
in the city is presented in Figure 2(b), which shows that the priority is to avoid the unwanted traffic congestion
by local buses.
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Figure 2 (a). Respondents' Reason for Travelling by Bus. (b) Necessity of Bus Bays According to Respondents.

The manual volume count method is performed by taking a particular section of the selected roads, and then
vehicles moving in both directions are counted at the same time. All the motorized or non-motorized vehicles are
counted, and then the flow of the roadway is calculated. It is expressed as Passenger Car Unit (PCU). Three
different times of the day are selected to count on the traffic volume. 8 am to 9 am, 11 am to 12 pm, and 5 pm to
6 pm hours are taken based on the peak and off-peak hours, and the volume count survey is performed.
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Figure 3. Traffic Volume on Weekend and Working Days. (Oxygen to Lalkhan Bazar)
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Figure 4(a). Journey Speed of Vehicles. (b) Level of Service (LOS) of Oxygen to Lalkhan Bazar Roadway.

The Moving Observer Survey was conducted during peak (5-6 PM) and off-peak (11 AM-12 PM) hours on
both working days and weekends. Key parameters included journey time, stoppage/delay, opposing vehicles,
overtaking, and overtaken vehicles. Figure 4(a) shows that vehicle speeds are higher on weekends, while on
working days, evening speeds drop to around 21 KPH, indicating poor road conditions. As per Kadiyali (1999),
Level of Service (LOS) represents the quality of roadway performance based on volume and capacity. An LOS
value of 1 indicates balanced volume and capacity, while LOS > 1 suggests unused capacity. Figure 4(b) presents
LOS for key road sections, Oxygen-2 No. Gate, Muradpur-2 No. Gate, 2 No. Gate-GEC, and GEC-Lalkhan
Bazar, falling between ‘E’ and ‘F’. These sections show low speeds and V/C ratios between 0.3-0.5 (<1),
meaning traffic volume exceeds effective capacity. Overall, the data reflect congestion and poor operational
efficiency of the road network. Lastly, Road accident has become a common and dangerous phenomenon in CCC
area. The study area roadways have frequent road accident histories in the last few years. Almost all the roadway
sections have a minimum of 10 or more death or fatal incident records and around fifteen severe injury records
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each year. Among all the police stations, Panchlaish and Khulshi Police Stations, which cover the Muradpur, 2
No. Gate and GEC roadway sections are recorded with higher fatalities and severe injuries due to road accidents.

Eligibility for Bus Bay Provision
According to the factors selected for the provision of bus bays for this study, the outcome from several surveys
shows that the selected road sections are eligible for the bus-bay provision shown in Table 2.

Table 2. Major Outcome According to the Bus Bay Provision Criteria.

Selected Roadway Sections

Criteria
Oxygen Muradpur 2 No. Gate GEC L. Bazar
Volume (PCU/hr) 1026 1014 1095 1158 1160
Passenger Volume 80.67 102 123 116.67 110.67
(frequency/hr)
Bus Volume
(PCU/hr) 186 312 342 336 348
Speed (km/hr) 23.31 21.93 18.401 19.27 20.18
LOS ‘E’ GF’ GF? GF? ‘E?
Insufficient - Insufficient Insufficient No foot
- . Insufficient . ) : . .
Carriageway; Carriageway: Carriageway; Carriageway; overbridge;
No foot ' No foot No foot No footpath;
S No zebra- - R .
overbridge; . overbridge; overbridge; No bus bay;
Roadway Features . crossing; No . .
No footpath; g poor pedestrian  poor pedestrian  Lack of
X bus bay; Lack L L )
No bus bay; of sians & facilities; No facilities; No greenery; No
Lack of signs ' S19 bus bay; Lack bus bay; Lack facilities for
. signals .
& signals of greenery of greenery disabled
Bus Bay Criteria Yes Yes Yes Yes Yes

Fulfillment

4 Selection of Suitable Bus Bay Locations

To identify suitable locations for bus bays, five major intersections in Chattogram: Oxygen, Muradpur, 2 No
Gate, GEC, and Lalkhan Bazar, were selected using the Chattogram City Corporation shapefile. As per the
Chittagong Strategic Urban Transport Master Plan (2018), bus bays must be located at least 50 meters from
major intersections and 16 meters from local streets. Geographic Information System (GIS) tools were employed
for the analysis. The process began by marking intersections with continuous lines on the shapefile. A 50-meter
buffer was then created around each major intersection using the buffer tool, indicating areas where bus bays
cannot be placed. The erase tool from the overlay tools was used to remove these restricted buffer zones from the
road network. Finally, suitable locations were selected outside the buffer areas, considering space availability.
Additional tools like the “multiple to single part” tool aided in refining the selection. Figure 5 illustrates the
finalized bus bay locations.

The bus bays are provided at the five selected intersections, considering the bus bay provision criteria. Among all
the intersections, suitable bus bay locations along with bus bay design for the 2 No. Gate intersections are shown
in Figure 5. A buffer of 50 meters is taken from the intersection. The two bus bays are located considering the
available spaces outside the 50m buffer zone. One of the bus bays will facilitate the buses traveling from
Muradpur and Chawkbazar roads, and another one will serve the buses coming from the Oxygen and GEC road
section. The locations are marked for the other four selected intersections for the bus bays in a similar manner.
The bus bay design with necessary amenities is also depicted in Figure 5. According to the bus bay provision
criteria, the bus bay will be 18m in length and 3m in width (Figure 6a). A footpath of 1m width is considered
along with the bus bay to ensure pedestrian facilities. Moreover, there will be a shelter for the ease of the
consumers. The bus bay will not create any hindrance to the carriageway of roads and the pedestrian facilities.
The bus bay design will be similar for Oxygen, Muradpur, GEC, and Lalkhan Bazar roadway sections as well.
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Figure 5. A buffer of 50 m at each selected intersection using ArcGIS is prepared. Later, a probable suitable bus
bay location at 2 No. Gate section is shown.
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Figure 6(a). Bus Bay Design with Guideline at 2 No. Gate Roadway Section. (b) Recommended Facilities for
Roadway with Dimensions.

5 Recommendations

Organizations providing bus services for employees should receive subsidies or tax benefits to encourage greater
use of public transport. A reduced tax rate would motivate more companies to adopt employee bus services.
Additionally, pedestrian facilities must be prioritized in urban planning. Footpaths should be constructed where
missing and restored where illegally occupied by shops, hawkers, or vehicles. Ensuring accessible, unobstructed
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walkways is essential. Moreover, pedestrian crosswalks on busy roadways are crucial, as they enable safe and
efficient crossing, enhancing overall road safety for non-motorized users. According to the road design manual
(RHD, 2000), there is a provision for pedestrian crossings near the busiest intersections of the city. The
pedestrian crossings will be around 7 meters away from the center island. The width of the crossing will be 4-
meter approximately. Again, there will be traffic signals to ensure the safer movement of pedestrians shown in
Figure 6(b). Moreover, all the pedestrian facilities need to be emphasized to enhance the sustainability of the
roadways. Lastly, the provision of the bus bay can be assured, but the proper maintenance, control, use, and
management are mandatory to get better output from the bus bays.

6 Conclusion

Identifying suitable locations for bus bays is crucial to reducing unnecessary traffic congestion in Chattogram
city. This study focuses on one of the city’s major roadway sections, covering five key intersections: Oxygen,
Muradpur, 2 No. Gate, GEC, and Lalkhan Bazar. Two primary objectives guide the study—first, to assess the
suitability of existing roadways for establishing bus bays, and second, to identify appropriate locations based on
defined criteria. To achieve these, various surveys were conducted, including the moving observer survey to
measure roadway speed, a manual volume count survey to determine traffic volume, a physical feature survey to
assess road cross-sections, user opinion surveys, and a parking inventory survey. Based on bus bay selection
guidelines, locations were chosen at least 50 meters away from major intersections. Design criteria also require a
minimum of 18 meters in length and 3 meters in width for each bus bay. The study not only identifies feasible
locations but also recommends essential amenities such as bus shelters and pedestrian facilities. These additions
aim to improve the commuter experience and overall traffic flow. As Chattogram currently lacks properly
designated bus bays, their implementation will contribute to a more sustainable and efficient urban transport
system, enhancing both safety and mobility for city residents.
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