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Abstract 
Traffic congestion is a phenomenon that has emerged on our daily life, especially 

after 2003, due to the openness in economic life and the improvement of the 

standard of living, which in turn has been reflected in an increase in the purchasing 

power of the individual for vehicles, in addition to opening the door to importing 

various types of vehicles at prices that are almost suitable for the purchasing power 

of the Iraqi citizen, and thus this phenomenon was reflected A negative reflection on 

the reality of daily life, due to the disproportionate increase in the number of 

vehicles and the absorptive capacity of the road network in Baghdad, which led to 

the emergence of the phenomenon of traffic congestion increasing day by day.And 

because the solutions available to reduce the severity of this phenomenon are limited 

and intersect with the uses of the land surrounding the roads or intersections, the 

subject of the research is that the traffic intersections constitute a point of 

suffocating congestion as they are a crossroads of roads and move to the places 

surrounding the intersection, so some intersections are difficult to solve their traffic 

problem because of the conflict of changing their geometric shape with the activities 

Surrounding it, therefore, the Municipality of Baghdad decided to find solutions 

commensurate with the available capabilities and that are commensurate with some 

intersections, but not all, and among these intersections (Al-Bayaa Intersection), one 

of the important intersections in Baghdad, near Karkh, which was witnessing stifling 

traffic jams, and after its conversion to the intersection of the bridge, the subject of 

the study that In it, we will address the location of the intersection and its 

importance, the traffic movement of vehicles passing through it, the delay time for 

vehicles, the efficiency of the bridge intersection in the flow of vehicular traffic, the 

waiting time for vehicles, the level of service, and the findings and 

recommendations of the research mechanism. 
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1. Research problem 

The research deals with the problem of traffic congestion at the intersection, the 
delay time for vehicles during the waiting period at the intersection, and the 
efficiency of the intersection's performance for vehicular traffic. 

2. Research Hypothesis 

The hypothesis of the research lies in finding solutions that fit the geometric shape 
of the intersection and the level of vehicle traffic, by changing the engineering 
shape of the intersection in a way that reduces the waiting time for vehicles used at 
the intersection and with a less waiting period and according to the possibilities 
available to the competent authorities in a way that does not conflict with the uses 
of the land surrounding the intersection. 

3. Research aims 

The research study aims at the following objectives 

 Intersection site 

 The importance of the intersection 

 The geometry of the intersection before constructing the bridge 

 Traffic analysis software 

 The current traffic volumes of Al-Bayaa Intersection Bridge 

 Traffic volumes, service level and discharge capacity at Al Bayaa Bridge 
Intersection 

 The current engineering design of Al-Bayaa Bridge intersection 

 Cycle time and service level of the bridge intersection 

 The distribution coefficient at the service level of the intersection for its 
different directions 

4. Intersection site 

The exhibitions intersection is located in Al-Bayaa area in the southwestern part of 
Baghdad, and on the road that connects Ring Road No. 3 (Salah Al-Din Highway) at 
the intersection of Sharjah in Al-Bayaa with the Airport Road at the intersection of 
Sharjah in Al-Bayaa with the Airport Road at the intersection of Umm Al-Tabol. (Al-
Moataz Street) as a main distributor road and passes through the neighborhoods 
of Al-Amil and Al-Bayaa, and this road represents the south-northern direction at 
the intersection, as for the other direction, which is east-west, it is a road classified 
as a secondary distributor road, and it connects Qatar Al-Nada Road with Hay Al-
Amil road (1) as shown in Figure (1( 

  



Journal of Current Researches on Educational Studies, 2022, 12 (1), 1-12.  3 
 

Figure (1( Location Of Al-Bayaa Intersection In Relation To The Main Road Network (2) 

 

Given the importance of the intersection, as the surrounding area is characterized 
by various activities and events for the following reasons: 

 Quality and near Al Bayaa showrooms, which increases the momentum of 
daily traffic volumes 

 This intersection in the important site represents the first main option to 
arrive or leave from/to the residential areas surrounding this intersection 

 There are parking lots (garages) for public and private transport vehicles near 

this intersection 

Based on the plan of the Municipality of Baghdad to improve the performance of 
the transport network in Baghdad and make this network comparable to its 
counterparts in the capitals of developed countries by transforming most of the 
main intersections in Baghdad into bridges to ensure the continuity of volumes 
drainage and reduce the use of traffic lights and improve the performance of the 
intersection in proportion to And the reality of the current traffic. (3( 
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5. Geometric shape of the intersection 

The geometric shape of the intersection is a four-armed intersection and from the 
traffic movement we note that the direction of Sharjah Intersection - Umm Al 
Taboul Intersection (Al Moataz Street) is the main direction (high traffic), while the 
other direction is considered secondary (traffic less than the main direction). The 
approaching one coming from Umm Al Taboul and the one coming from the Al-
Amil neighborhood is isolated by carrots from the rest of the movements (forward 
and left), but when the approach coming from Umm Al-Daboul and the one coming 
from the Al-Amil neighborhood is isolated by the carrots from the rest of the 
movements (forward and left) As for the approach coming from Qatar dew, the 
right-turning movement is In common with those heading forward and coming 
from Sharjah intersection, the right turn is not isolated, but there is an additional 
lane for this movement that helps in completing the turn without affecting the rest 
of the movements. The vehicles complete their movement without affecting the 
rest of the vehicles (4). Figure (2) shows the intersection before the bridge was 
established, which was suffering from a low level of performance in the movement 
of the The flow of vehicles, as well as the waiting period at the intersection, which 
causes discomfort to vehicle owners, in addition to the consumption of vehicle 
parts as a result of waiting, as well as delays in work, all factors that led the 
competent authorities to move to convert the intersection into a bridge and 
convert service level F to service level C with a lower waiting rate, which is the goal 
to be reached by Create a bridge. 
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Figure (2( The geometry of the intersection before constructing the bridge (5) 
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6. Narrative analysis program 

In this traffic study, and for the purpose of conducting analytical calculations for 
the performance of the intersection in its current form or after its diversion into a 
bridged intersection, the method adopted is summarized in determining the level 
of service for the approaches or the intersection as shown in Table (1( 

Table (1) Standards used to determine the level of service (LOS) 
Delay rate (veh/sec( The level of service 

10>  A 

10-20<  B 

35-20<  C 

35-55<  D 

55-80<  E 

80<  F 

In order to know the traffic movement of the intersection after the construction of 
the bridge so that the work of the bridge is economically feasible by reducing the 
percentage of waiting for vehicles and prolonging the life of the vehicle, and 
ensuring the smooth movement of vehicles, which is reflected in its positive effects 
on the psychological state of vehicle owners and reducing the environmental 
pollution resulting from long waiting for vehicles. 

In order to calculate the traffic movement of the bridge intersection, with an 
annual increase of 3%, as follows: 

Volume during the target year = current volume x increase factor (TPF( 

n(r+1)=TPF 

Where r = the annual increase in traffic volume (3%( 

n = design life in years (20 years( 

So: 20(0.03+1) = TPF 

              1.8=  

So it: 

Future traffic volume = current volume x 1.8 

for example................ 

The future traffic volume of the forward direction (from Sharjah) = 1378×1.8 

  =2480 vehicles / hour (6( 

Through the field study and the calculation of traffic volumes, we reached the 
following results, which are illustrated in Table (2( 
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Table (2( The current traffic volumes of Al-Bayaa Intersection Bridge (7) 
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Through the above table, we note the traffic volumes of the bridged intersection 
from the four directions, and we note the one coming from the forward direction 
from Umm Al Taboul. The highest volumes were recorded, amounting to (2430) 
vehicles/hour, and this number is very large, but converting the intersection into a 
bridge helped facilitate the smooth flow of vehicle movement with an average 
service level C and a waiting period of no more than 0.55 seconds per vehicle, and 
this is evidence of the successful engineering design that fits with the design of the 
intersection, its traffic volume, the nature of the activities and the population 
density of the surrounding areas. Sharjah from the front side recorded (4,280) 
vehicles / hour, while the right direction coming from the dew drop was recorded 
(833) vehicles / hour. The volume of movement of vehicles and the nature of the 
surrounding activities that reflect the traffic movement.Through the field study, we 
find that the competent authorities, when the bridge was designed in its current 
engineering form, took into account the different traffic volumes for different 
directions, as well as the limited spaces available for investment in order to 
succeed in the engineering design prepared for the intersection, and achieve the 
required flow of traffic for vehicles, especially for the forward direction coming 
from the mother of drums And Sharjah, which records the highest movements 
through what was observed in the field study, and the design was consistent with 
the different movements of the intersection and its different directions, after it had 
been refined in terms of roundabouts, carrots and the number of lanes to be able to 
serve the traffic volumes that increase in the future and with a performance level 
of no less than D. The current bridge is operating at service level (C(And through 
the work of the bridge for the movement of passing forward in the directions of 
Umm Al-Taboul and Sharjah, this will lead to the reduction of the volumes passing 
through the intersection and in the proportions shown below: 

The future traffic volume in the direction of Umm Taboul = 2430 vehicles/hour 

The future traffic volume for the direction of Sharjah = 2480 vehicles/hour 

Total = 4,910 vehicles/hour 

The total number of vehicles for different directions = 12079 vehicles/hour 
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The percentage of decrease in traffic volume = (12079/4910) x 100 

                                   =40.0(%8)  

Through the above results, we find that the bridge worked to reduce the 
percentage of vehicles occupying the intersection to less than two-thirds of the 
size, and this provides an additional space in time (cycle time) to serve the rest of 
the movements in the different directions of the intersection and also leads to 
reducing the percentage of intersecting movements, and the resulting positive 
repercussions in The smooth movement of vehicles, thus reducing the waiting time 
for vehicles, and this is reflected in reducing the wasted waiting time and reaching 
the workplace for the user of the intersection in the right time and with a waiting 
time of less than a minute. Figure (2) shows the current engineering design after 
converting the intersection into a bridge. 

Through the results we have reached about the service level of the bridged 
intersection, we can be clarified through Table (3), which defines the lanes for the 
most directions, the traffic volumes and the maximum discharge energy. 

Table (3) Traffic Volumes, Service Level, And Drainage Energy At Al-Bayaa Bridge 
Intersection(9) 

direction 

The current traffic 

volume of the 

intersection 

(vehicles/hour( 

The level of 
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Maximum 
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)v/h/lane( 
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2 
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2 
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Figure (2( Engineering Design of Al Bayaa Bridge Intersection (10) 

 
 

Table (4) shows the cycle time and service level of the bridge intersection. 

Table (4) Traffic performance at Al-Bayaa Al-Majsr intersection and the time frames for 
the movements (11) 
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7. Total cycle time 110sec 

The time of Amber is 3 seconds for each phase, and the time for all phases is Red, 
All Red is 2 seconds 

From the above table, it is clear that the bridge intersection operates at service 
level C, with an average waiting time for vehicles that is six times less than what 
was previously. We also note that the cycle time has become 110 seconds, and the 
green time is divided between directions by 30 seconds for the direction of Umm 
Al Taboul, 20seconds for the direction of Sharjah, 25 seconds for the direction of 
Hay Al Amil and 15 seconds The direction of the dew fungus.In the case of taking 
the distribution coefficient (the distribution coefficient is the ratio of the forward 
size that uses the bridge over the forward size that uses the ground lanes), noting 
that the engineering design of the bridge intersection is based on 100% of the 
forward passing volume. Traffic congestion and its impact on reducing the waiting 
time for vehicles and reducing the turnaround time for different directions, as 
shown in Table (5( 

Table (5) Service-level distribution coefficient of the intersection for the intersection 
directions 121) 
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By adopting the distribution factor for different directions and lanes, we note the 
improvement in the service performance of the bridged intersection and the 
success of the engineering design of the intersection and the transformation of the 
service level at the intersection from service level F with a delay rate of 146.3 
seconds per vehicle to service level B and with a waiting rate eight times lower 
than it was before converting the intersection to a bridge, These solutions are 
considered among the successful solutions currently for most of the intersections 
in the city of Baghdad, which are followed by the Municipality of Baghdad, as they 
are commensurate with the reality of the uses and activities of the lands and the 
prohibitions of the road surrounding the intersection, although some intersections 
conflict with the infrastructure of the place where the intersection is located and 
thus makes it difficult to convert it into a bridge or tunnel , despite the need for a 
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necessary detour, as it suffers from suffocating traffic jams, for example the 
intersection of Aden Square. 

8. Conclusions 

 The success of the engineering design for the intersection through the 
smooth flow of vehicular traffic. 

 Reducing the waiting time for vehicles used at the intersection at a rate that 
is eight times less than it was in the past, when the waiting rate reaches 
(146.3 seconds / per vehicle), but now after converting the intersection to a 
bridge, the waiting rate for one vehicle does not exceed (13 seconds( 

 Improving the service level of the intersection from service level F before 
converting the intersection to a bridge to service level B after converting 
the intersection to a bridge. 

 Reducing the waiting time for vehicles, which is reflected in a positive effect 
on vehicle owners in terms of the psychological state, and reducing the 
wasted waiting time to reach the workplace at a faster rate, as well as 
reducing vehicle consumption as a result of long waiting, in addition to 
improving the environment in terms of health by reducing pollutants 
emitted from vehicles during the period The long wait, all these advantages 
were achieved by converting the intersection into a bridge. 

 Reducing the intractable problem afflicting the road network in the city of 
Baghdad, which is the problem of traffic congestion and working on the 
smooth movement of vehicles. 

 In the near future, all intersections will turn into bridges or tunnels, as the 
Municipality of Baghdad is working on that after allocating financial 
allocations for these projects, which have proven successful in reducing 
traffic congestion. 

 Working on converting the service level from service level F to service level 
B with a low waiting rate commensurate with international standards, 
which range from (0-0.55/vehicles/sec( 

9. Recommendations 

 Converting all intersections into bridges and tunnels for each intersection 
according to the engineering design of each intersection and in a manner 
that matches the surrounding lands and the road prohibitions surrounding 
the intersection. 

 Allocate sufficient financial allocations that are commensurate with the size 
of these projects. 

 Canceling all traffic signals at unbridged intersections, since they are all 
broken, using optical sensors, and adjusting phasing times for all directions 
of the intersection, since most of Baghdad's intersections consist of four 
directions. 
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 All intersections converted into bridges have a service period not to exceed 
20 years, which is the target year, i.e. the highest level provided by 
engineering design for the future, and the Municipality of Baghdad must 
find future solutions to avoid traffic jams in the future. 

Margins 

 Al-Rasheed Municipality Department, Geographical Information Systems 
Division (GIS), unpublished data, 2022, p. 14. 

 Baghdad Municipality, Department of Designs, Map of Al-Bayaa Intersection 
from the Road Network in Baghdad, unpublished. 

 The researcher’s field study from 2/6/2022-2/7/2022. 

 Same source. 

 Baghdad Municipality, Traffic Engineering Division, the previous 
engineering design for Al Bayaa Intersection, 2007, unpublished. 

 The field study, a previous source. 

 Same source. 

 Same source. 

 Same source. 

 Baghdad Municipality, Projects Department, Roads Design Division, 
engineering design for the bridge intersection, unpublished, 2009. 

 The field study, a previous source. 

 Same source. 
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