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Abstract 
 
The aim of this study is to evaluate the operational characteristics of the public transportation system from New 
Market to Shantidham of Khulna city. It is the main Point of Khulna city for commercial activities. The 
comparison between existing traffic volume and capacity of the road has been shown to assess the operational 
features on public transport system. To assess the efficiency of the operational features of the highway, the field 
data were collected. Primary data were collected through a reconnaissance survey and physical features survey. 
Secondary data were collected from BRTA, KDA, and KCC. From the overall scenario, it can be said that the 
traffic flow is not properly maintained. Journey speed and running speed survey was conducted through bus and 
car in both direction but the speed of those vehicle interrupted for congestion in some intersection. There had 
been found three formal parking places whereas nine found informal. Considering the intersection, that is not 
properly signalized, so lack of traffic facilities and traffic controller are also the reason for the delay. The level of 
service for New Market, Shib Bari, Power House, Ferry Ghat and Shantidham are C, A, E, F, and D respectively. 
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1 Introduction 
 
Public transportation is a shared passenger-transport service. This system is available for the use of the general 
public. One well planned public transportation system provide economic opportunities, community connection 
and drive the community growth revitalization (Akmal & Fatah, 2015). GDP of a country is dependent very 
much on the mobility that is provided by the transportation facilities available to different segments of its 
population. So, there is a growing need for availability of an efficient transportation system in the cities and 
suburbs creating the urban area.  Transportation efficiency system depends mostly on the efficiency of the many 
kinds of operational features of the transportation system (Perez, et. al., 2007). The current street transport in 
Khulna city is presently set apart as air and commotion contamination, movement blockage and activity fatalities 
(Akmal & Fatah, 2015). The normal method of open transportation in Khulna are rickshaw, Baby taxi, and 
Battery Bike and so on. There is additionally an open transport benefit named Nagor Paribahan which runs as 
often as possible inside Khulna city. As of late BRTC transport administrations is additionally acquainted with 
convey activity volume along the Khulna-Jashore Highway. In regard of Khulna division's transportation 
framework, Khulna-Jashore Highway is the most imperative street arrange for both intra and intercity 
availability. Other than after finishing of Padma Bridge transportation between Khulna area and Dhaka district 
will wind up simpler which will build the financial activities of Khulna. To help this financial development and 
future open interest a very much arranged transportation framework is essential. The speed study will authorize 
control frameworks to guarantee the protected, fast and advantageous travel of individuals and merchandise. It 
will likewise decide the hubs where appropriate administration is essential. In this way, the investigation will 
build up a legitimate transportation framework. At long last, the yield of the undertakings might be useful in 
further activities identified with the Khulna-Jashore Highway. The target of the examination is to assess the 
operational qualities of the open transportation framework from New Market to Shantidham in Khulna-Jashore 
roadway of Khulna. 
 
 
2 Literature Review  
 
Investigation of journey and running speed, delay and accident study are needed to evaluate the operational 
characteristics of the public transport system. For better transportation planning, analyzing speed study, accident 
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study, congestion, roadway geometry etc. are compulsory (Tyburski, 1989). The outlining of street geometry 
requires the speed study. To identify the best possible area of signs, signals, safe speed, and speed-zones, speed 
study is required. In an investigation at Vidya Path in Chandigarh (Kaur, 2014) the objective of the study was to 
examine the speed characteristics and to determine the speed percentiles, which were helpful in outlining and 
managing the movement of vehicles. The data collected from the spot speed study were used to determine the 
vehicles speed percentiles, which are valuable in settling on numerous speed‐related choices. It was observed 
that the speed limit for 2‐wheelers and additionally for 4‐wheelers vehicles was equivalent to 58 Kmph. All the 
4‐wheelers utilizing out and about moved with a speed extending between 13‐58 Kmph. Most extreme 
2‐wheelers moved with the normal speed of 31 Kmph and greatest number of 4‐wheelers moved with a normal 
speed of 26 Kmph. The 85th percentile speed i.e. the basic speed for 2‐wheelers is 42 Kmph and for 4‐wheelers 
is 40 Kmph. The fifteenth percentile speed i.e. the base speed for 2 wheelers is 22 Kmph and for 4‐ wheelers is 
16 Kmph. Level of service (LOS) is a quality measure describing operational condition within a traffic stream. 
LOS depicts the nature of operational condition inside an activity stream. Six LOS are characterized by the 
volume to limit proportion or V/C) - LOS A<=0.6, LOS B<=0.7, LOS C <=0.8, LOS D<=0.9 LOS E<=1 and 
LOS F>1 (Kadiyali, 1978). 
 
3 Methodology 
 
There are 66 National highway routes in Bangladesh and among them, in Khulna division, there are 9 of them. 
The route chosen for this research is called Dhaka-Khulna-Jashore road which is a part of the National Highway 
route Phultala (N7) - Kudir Battala (N7). The route of the highway within the Khulna city corporation is Phultala 
to Rupsha. The selected study area for this research is New Market to Shantidham Mor. This area is located in 
the main Central Business District of Khulna City consisting of the major commercial zone along it. Roadside 
land-use is very important for the transportation system. This study area is mainly commercial based area. Even 
so, commercial services, mixed-use, industrial area, residential area, Govt. services and open spaces are seen in 
few.  In Figure 2 the land uses of the study area within 100m distance from the main highway is shown. The area 
percentage of the different land-use zones among 100 m buffer were calculated through Arc GIS 10.3 software 
from the existing land use plan (2015) by KDA (Khulna Development Authority). The land uses along the Dhaka 
– Khulna highway within the study area is categorized into 7 classes. 

                    
 
 
 
 
 
 
 

 
 

  
 
 
 

Figure 1. Study Area (Source: Google Map). 

 
                                                                   Table 1. Land Use Percentage. 

 

 

 

 
 
 

Figure 2. Land uses of the study area within 100m distance. 

Land-use Percentage 

Commercial Area 85% 

Community Services 5% 

Mixed use 3% 

Industrial Area 1% 

Residential Area 1% 

Govt. services 2% 

Open space 5% 
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3.1 Methods 
To assess the efficiency of an operational feature of the highway, the field data was collected. Primary data were 
collected through a reconnaissance survey and the physical features survey. Secondary data were collected from 
BRTA, KDA, and KCC. The features were measured by using a measuring tape, volume study using necessary 
forms on a weekday and a weekend at 3 peak periods and 2 off-peak periods to measure flow fluctuation by 
calculating PCU. Spot speed of different vehicles running on the stream was calculated from the time required to 
complete a distance of 60 ft.               

                                    Spot Speed =    Km/hr. (Kadiyali, 1978)    

The speed survey was conducted on 10th November 2017 by using a test car from New Market to Shantidham 
More in both directions to calculate journey speed and running speed. The user opinion survey was conducted on 
8th November 2017 about 100 users, 10 drivers, and 3 traffic police. 
The data collection for journey speed and running speed was done by Moving Observer Method (Kadiyali, 
1978). The calculation is given below – 
The Passenger Car Unit (PCU) for North bound, in =  PCUs/min 

The Passenger Car Unit for South bound, qs =  PCUs/min 

Where, x = Total PCU of that bound 
          =  = Number of overtaking vehicles – Number of overtaken vehicles of each bound 
             =   = Total journey time of south bound (Minute) 
             =  = Total journey time of north bound (Minute) 
Now,   = (  -  ) minute  

  And  = (  -  ) minute 

Mean journey speed in north bound direction =  Km/min 

Mean journey speed in north bound direction =  Km/min 

   Where, d = Total road distance 
Mean running time in north bound direction =  – stopped time 
Mean running time in north bound direction =  – stopped time.   
After all the surveys were complete, data were given input on Microsoft Excel. Data like the flow of vehicle, 
cross sections were drawn in AutoCAD. Data were analyzed using Excel, SPSS, GIS for mapping, level of 
service (LOS) and some indexes has set for measuring congestion i.e. flow rate of vehicles. Many standards were 
used to compare the existing condition. These standards were collected from different sources which are cited 
where necessary. After data analysis and comparison with standards, many problems were found intersection 
wise. To solve the problems that were found during data analysis and findings, some proposals are given 
maintaining standards. 
 
4 Analysis and Interpretation 
 
4.1 Roadway Geometry 
Mainly the Cross-sectional elements of a road have some great impact on the vehicles speed. Cross-sectional 
elements like Right of way, Carriage way, Side walk, Shoulder, Parking space are the most important issues in 
the road. To ensure an efficient and smooth flow that element is much needed (Haque, Farhan, & Sultana, 2018). 
From (Table 2), it is seen that all elements were not present in New Market to Shantidham road section as per 
their need except formal parking provision. 
                             

Table 2. Road way geometry at a glance. 
 

Name of the intersection Right of 
way 

(feet) 

Carriage 
way 
(feet) 

Median 
(Feet) 

Sidewalk 
(feet) 

Drain 
(feet) 

Parking 
space 
(feet) 

Extra 
space 
(feet) 

New Market 85 49 5 11 4 8 8 
Shib Bari 85 49 5 8 6 7 - 

Power House 87 51 5 10 5 8 6 
Ferry Ghat 72 48 5 6 6 15 5 
Shantidham 39 28 - 7 4 - - 
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4.2 Flow Analysis 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 3. Five intersection nodes including conflicting points. 
 
From the physical feature survey of the study area, the traffic flow of each intersection was observed. It found 
that in every intersection the flow of vehicles was regular. The drivers did not follow the rules of maintaining 
lanes. But somewhere due to roadside mismanagement, the rules could not be maintained. There found informal 
stoppages of Auto and Atul at Shib Bari, New Market, Power House, and Ferry Ghat Mor. These stoppages 
occupied a portion of the road. That’s why sometimes flows were interrupted. At Shantidham Mor the flows 
were interrupted due to the disposal of waste on road. But from the overall scenario, it could be said that the 
traffic flow into the study area was not properly maintained. The conflict points of the flows for each intersection 
are shown in figure 3. 
 
4.3 Formal and Informal Parking 
From the (figure 4) it’s seen that the main reasons behind speed 
fluctuation were the absence of sufficient parking space. In Ferry 
Ghat parking space was not enough so there were arisen 
congestion because of the lack of formal parking space and the 
encroachment of different illegal shops. Informal parking in 
Shantidham, Power House was created by Atul, Auto, and 
Rickshaw that causes congestion and reduce speeds of the 
vehicle. Within this study area, there found formal parking as 
well as informal parking. There found three formal parking 
provision whereas nine found informal. All of these informal 
parking causes congestion in those nodes of the surrounding area 
and creates unexpected delay and time loss for emergency 
patients among the ambulance. 
                                                                                                                                         
                                                                                                               Figure 4. Informal Parking. 
4.4 Vehicle Composition 
 

Table 3. Vehicle Composition in Both directions. 

Section 
 

Vehicle 

New Market 
to 

Shantidham 

Shantidham 
to 

New Market 

Section 
 

Vehicle 

New Market 
to 

Shantidham 

Shantidham 
to 

New Market 
Truck 4% 3% Auto rickshaw 27% 28% 

Large Bus 4% 6% Mahindra 19% 18% 
Mini Bus 2% 3% Pushcart 2% 1% 

Private car 12% 14% Bicycle 4% 8% 
Motorcycle 15% 10% Van/Rickshaw 11% 9% 
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From the above table 3, it is seen that the Percentages of Mahindra and Auto Rickshaw and Rickshaw are higher 
than others in both directions. Most of the people use these types of vehicles because of availability and access. 
Some people also use Private Vehicle for commercial and official purposes. From New Market to Shib Bari there 
was a greater percentage of Bus because from Shib Bari More about 1.4 km distance there has a Bus terminal. In 
Power House, Mor Mini Truck and Truck was moving in both directions for commercial purposes. The motor 
bike has also greater use in the study area for daily activities. The cycle was also used as a vehicle for going to 
commercial activities, education purposes and for daily activities. Some Pushcart also were also moved from 
Power House to Shantidham and Ferry Ghat which has created some congestion.  
 
4.5 Spot Speed 
 
It was observed that almost all vehicles have lowest spot speed at “Ferry Ghat” and highest spot speed at “Shib 
Bari”. From Shantidham to New Market, private car conveyed the highest spot speed whereas bus conveyed the 
lowest spot speed. Again, from New Market to Shantidham, the bus had the highest spot speed whereas 
Mahindra and private car conveyed the lowest speed due to congestion at the intersection points. It is known that 
congestion at intersections and spot speed of vehicles are proportionally related. If spot speed is larger than the 
drivers have complete mobility to move. From this, it can be said that Ferry Ghat Mor has highest traffic 
congestion and the Shib Bari MOR has the lowest traffic congestion. For the Funneling effect Ferry Ghat Mor 
was one of the most congested intersection among other intersection. 
 
4.6 Journey Speed & Running Speed 
 
Journey speed and running speed survey was conducted through bus and car in both directions from New Market 
to Shantidham. The distance of the study route was 1.8 km. For traveling from New Market to Shantidham, 3.78 
min was required in which delay time 0.34 min was included and from Shantidham to New Market, 3.25 min 
was required in which delay time 0.29 min was included. Journey Speed and running speed for the bus were 
calculated 25.44 km/hr. and 31.48 km/hr. respectively through moving observer method deducting delay time 
from the total journey time. Again, the journey speed of the car was calculated 42.29 km/hr. and running speed 
was 43.73 km/hr. from New Market to Shantidham. So, it was observed that car required less journey time as 
delay time is lesser and speed is more than the bus. At the same time bus required more journey time than a car 
as the bus had to stop frequently in different stoppages for boarding and alighting passenger. 
 
4.7 Delay time of Bus and Microbus 
A survey was conducted by town service to know the delay time for different points and their causes of delay. 
The collected data are given below through a table: 
 
                            Table 4. Table showing the Delay times through bus survey. 
                               

Name of the 
intersection 

Delay time(S) Causes LOS 

New Market 20 Boarding and alighting of passengers C 
Shib Bari 8 Boarding and alighting of passengers 

A collision between two rickshaws 
A 

Power House 40 Boarding and alighting of passengers E 
Ferry Ghat 70 Boarding and alighting of passengers F 

12 Turning off bus 
23 Interruption of flow due to informal stoppage 

Shantidham 27 Boarding and alighting of passengers D 
 
In table 4 the level of service of each intersection is calculated according to the standard level of service chart 
given in the Theoretical Framework. Though there were signals at some intersections they were not active. So 
considering the intersection there were not sufficient signal facilities. The level of service for New Market, Shib 
Bari, Power House, Ferry Ghat and Shantidham were C, A, E, F, and D respectively. So, it can be said that the 
level of service of Shib Bari was good rather than others and the condition of Ferry Ghat was the worst. That 
means most of the delays occurred at Ferry Ghat Mor through Town service and illegal parking and 
unconsciousness of the driver. A survey through Micro bus was also conveyed to know the delay time for 
different points and their causes of delay. Through the Micro bus survey, no delay time was found at the New 
Market, Shib Bari, and Shantidham Mor. But Delay times were found at Ferry Ghat Mor and Power House Mor. 
According to the given standard and found data the level of service of Ferry Ghat Mor and Power House Mor is 
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F and E respectively. So, it can be said that the condition of Ferry Ghat Mor is worse than Power House Mor and 
other intersection. 
 
4.8 Level of Service of Intersections (According to traffic volume) 
 
Volume data was used to find out the level of service for each intersection. The level of services was calculated 
through volume data and then compared for ranking the intersections according to the volume of the vehicle and 
the capacity of the road. The LOS data are given below – 

Table 5. Table showing the level of service of intersections. 
 

Name of the 
intersection 

Peak hour Off-peak hour Weekend Average 
N to S S to N N to S S to N N to S S to N 

New Market C A A A F D C 
Shib Bari C C A B C B B 

Power House C C E D F F D 
Ferry Ghat D C D C F D D 
Shantidham B B B C C C B 

 
From the above table 5, it’s found that the level of service of the Shantidham Mor was LOS B where in Ferry 
Ghat Mor and Power House Mor the LOS were D. So it can be said that the condition of Shantidham Mor was 
much better than other intersections. It’s also found that in the weekend the level of service for Power House 
Mor was LOS F for both directions. So it can be said that the condition of Power House Mor was worse than 
ferry Ghat Mor. Again the average level of service of New Market and Shib Bari Mor was LOS C. But the LOS 
of Shib Bari Mor in the weekend was E and F respectively for South to north and north to south direction. So it 
can be said that the condition of New Market is better than Shib Bari Mor. 
 
5 Conclusion 
The fixed facilities, control and support system of the study area roadway was not sufficient. Flow analysis, 
parking system, speed analysis, delay study, and LOS show the overall performance condition of the study area. 
That is also not at a satisfactory level. Traffic movement was interrupted by informal or haphazard parking in 
different places that increase the sufferings of the people by causing delay. Lack of traffic facilities and traffic 
controller are also the reason for the delay. The analysis will be helped to know about the locations where the 
need to the improvement of operational features like recording camera, Zebra Crossing, signals, and other 
facilities. So, to improve the performance installation of different traffic features like signs and signals, speed 
breaker, a different lane for pedestrian etc. can be a great factor for the study area. Proper facility along with 
beautification should be provided for the passengers who will be waiting for public transport. Drinking facility, 
sitting arrangement along with some short refreshment items should be taken under consideration. For mitigation 
of on-street parking and illegal parking in different formal parking zone in congested areas that will be separated 
by a median from the main road which will maintain the regular vehicular flow movement. Ferry Ghat Mor has 
most traffic congestion so there need to take proper initiatives to remove the congestion. 
 
References 
 
Akmal Abdel Fatah, M. T. (2015). The Impact of Speed Radars on Drivers’ Behavior: A Case Study in Dubai. 

International Journal of Traffic and Transportation Engineering, 4(5): 123-130. 
Amanpreet Kaur, B. S. (2014). Analysis of Speed Characteristics on Vidya Path Chandigarh‐ A Case Study. 

DITS. (1994). Dhaka Integrated Transport System (DITS). Dhaka Transport Coordination Authority. 
Highway Capacity Manual. United States: Transportation Research Board (2016). 
Haque, M. N., Farhan, M. H., & Sultana, F. (2018). Evaluating Operational Characteristics of Public  Transport 

System Of Khulna- Jashore Highway, Bangladesh: A Case Study On Phultola to Afil Gate Mid-Block. 
ICCESD-2018-4524-1. Khulna 

Kadiyali, D. L. (1978). Traffic Engineering and Transport planning. New Delhi: KHANA PUBLISHERS. 
Perez, K.; Mari-Dell'Olmo, M; Tobias, A.; Borrell, C. (2007). "Reducing Road Traffic Injuries: Effectiveness of 

Speed Cameras in an Urban Setting." American Journal of Public Health, 97(9): 1632-1637. 
Tyburski, R. (1989). A review of Road Sensor Technology. ITE Journal. 
Walter, L., Broughton, J., & and Knowles, J. (2011). “The Effects of Increased Police Enforcement along a 

Route in London.” Accident Analysis and Prevention, 43(3), 1219-1227. 


