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ABSTRACT 

 

Transportation industry is a service sector component, it is of important concern for the 

traffic engineers and planners to understand and evaluate the quality of service provided by the 

transport facilities. Highway Capacity Manual (HCM) quantified the concept of capacity for a 

transport facility and laid the foundations for estimating the level of service. 

This paper is about evaluation and improving Two-Lane Highways in Jordan. This 

research study was conducted on a main Two-Lane highway in Jordan, Jarash – Ajloun 

Highway, where class III is existed and this highway considered as major highway with high 

traffic volume in Jordan. The traffic data were collected from the government records at several 

departments in the Ministry of Public Work and Housing.  

The updated HCS 2010 programs software were used to evaluate and improve the level 

of service and traffic conditions at each segment for existing (year of the study-2016), short-

term (2021) and mid-term (2026). The evaluation show that some segments are operating at 

LOS E or LOS F for existing and short-term condition. 

The segments that operated at LOS E or LOS F for the existing or short-term or mid-term 

planning were improved by modifying the geometric and traffic conditions; in order to operate 

on better LOS. Management flow diagrams were prepared for the decision makers to be a guide 

for future planning program. 

The results show an improvement in the performance measures where ATS and PFFS are 

increased and PTSF is decreased as a result an improvement in the LOS is obtained. 

 

Keywords: Highway Capacity, Highway Capacity Manual (HCM 2010), Two-Lane 

Highway in Jordan, Level of Service (LOS), Highway Capacity Software (HCS 2010). 
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1.0 INTRODUCTION 

 

1.1 BACKGROUND 

The network of the two lane two way 

highway in the Hashemite kingdom of 

Jordan needs a quick and several 

improvement and treatment, in the past few 

decades the growth of the number of 

vehicles has led to a decrease in the level of 

service and the quality performance on two 

lane highways. 

Roads and highways are a major part 

of the transportation infrastructure in Jordan 

and play a substantial role in the local 

economy and community development. 

High quality of service of these facilities is 

essential to ensure safe, cost effective and 

daily traffic operations. There is a rapid 

growth in population of Jordan which led to 

increase of demand in each and every 

aspect of our lives; therefore the increase of 

demand is directly proportional to increase 

of the usage of vehicles and the highway 

capacity. 

Two-lane highways are a very 

important element in the highway systems 

of most countries. They are used for a 

variety of functions, are located in all 

geographic areas, and serve a wide range of 

traffic.  Any consideration of operating 

quality must account for these disparate 

functions. 

A two-lane highway is an undivided 

roadway with two lanes, one lane for use by 

traffic in each direction. As volumes and 

geometric restrictions increase, the ability 

to pass decreases and platoons forms.  

Motorists in platoons are subject to delay 

because they are unable to pass. 

Highways in the Hashemite kingdom 

of Jordan needs to be reconsidered and find 

future plans to improve quality of service 

that presented from these facilities; where 

with the growth number of vehicles led to 

decrease in the quality service and became 

necessary to study the causes as well as 

finds the solutions whether for the current 

or future conditions.  

Highway Capacity Manual (HCM) is 

the pioneer in management and evaluation 

for capacity and quality of service of 

various highway facilities 

including freeways, highways, arterial 

roads, roundabouts, signalized and un-

signalized intersections, urban highways, 

and the effects of mass transit, pedestrians, 

and bicycles on the performance of these 

systems. 

 

1.2 Area of the Study 

The study was conducted on a main 

two-lane highway in Jordan as a case study, 

Jarash – Ajloun Highway, The highway 

serves as a connector to the scenic and 

recreational areas in Jarash and Ajloun, and 

main road for transporting goods and 

materials between the northern cities of 

Jordan. 

 The selected highway was divided 

into different number of segments with a 

total of 4 segments. This highway was 

selected in order to evaluate and manage 

the present level of service under existing 

and future conditions.  

The selected highway has an 

economical and cultural importance as well 

as international highways where it connects 

the major agricultural, recreational and 

religious areas to the capital city Amman.  

The reasons behind selecting this 

major highway were because of the 

military, agricultural and recreational 

importance as well as the service provided 

by some segments of this highway to the 

locals, where all these reasons reflect an 

economical importance.  
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The selected highway was divided 

into multiple segments, according to the 

updated HCM 2010. the segment 

boundaries should be established at points 

where a change occurs in any of the 

following: 

1- Type of terrain (e.g. an obvious 

change in the grade). 

2- Change in the Geometric Alignment 

of the highway (lane width, 

shoulder width). 

3- Change in the facility classification 

(e.g. segment 2-3). 

4- Different Speed Limits (e.g. 

segment 3) 

1.3 The Importance of This Study  

                 The importance of this study is 

divided into the following points: 

1. Using the updated highway capacity 

manual 2010  as a methodology for 

the analysis procedure for two way 

two lane highways, this study is the 

first in the middle east to apply this 

updated methodology to two way 

two lane highway. 

2.  Using the updated highway 

capacity software 2010 to validate 

the results, this study is the first to 

use HCS 2010 as a major tool for 

analyzing. 

3. This study is the first to apply the 

analysis of class III highways, 

where this was found in segments 3.  

4. The improvement suggested in this 

study reflects an economical and 

strategic importance to military, 

agricultural and tourism 

(recreational) sectors, where the 

levels of service on the selected 

highways were increased. 

2.0 Previous Researches  

Joonhyo Kim &Lily Elefteriadou 

(2010) [1], studied the estimation of 

capacity on two lane highway by 

developing a new simulation model TWO-

lane two way highway SIMulator 

(TWOSIM) and compare it with other 

simulation models (i.e HCS and 

TWOPAS).  

The capacity of the two lane highway 

under prevailing traffic and geometric 

conditions was identified and found out that 

the capacity under base conditions was  

1800 passenger car / hour / lane (pc/h/ln) at  

average travel speed (ATS) 64km/h , 2000 

(pc/h/ln) at ATS 80km/h, 2100pc/h/l at 

ATS 96-112km/h. There was no effect of 

passing zones on capacity also the presence 

of horizontal curves and upgrades reduced 

the capacity by 3-30% when no heavy 

vehicles present, when trucks are present 

this value may go to 40%. 

Hashim and Abdel-Wahed (2012) [2] 

in Egypt established relationship between 

operational performance measures on rural 

two-lane roads and platooning phenomenon 

by using different performance measures, 

which were average travel speed, average 

travel speed of passenger cars, average 

travel speed as a percentage of free- flow 

speed, average travel speed of passenger 

cars as a percentage of free-flow speed of 

passenger cars, percent followers, follower 

density, and percent impeded. The 

platooning phenomenon was represented by 

three  variables, namely, flow in the 

direction of travel, opposing flow and 

percentage of heavy vehicles and it was 

found out that for Egyptian rural two-lane 

conditions, the follower density is a 

promising measure for studying operational 

performance. 

Al-Kaisy and Freedman (2010) [3] 

used a new measure, percent impeded (PI), 

to calculate performance on two lane 
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highways. PI represents the percentages of 

vehicle which are impeded by slower 

vehicles in traffic stream due to the 

formation of platoon. Several other 

measures were also considered, namely, 

percent followers, follower density, and 

ratio of average travel speed to free-flow 

speed, and their relationships were 

investigated by using regression analysis.                     

Data were collected from two-lane 

highways with passing lanes in the state of 

Montana. To examine the effect of traffic 

and geometric variables on platooning on 

two-lane highways, two distinct analyses 

before-and-after passing-lane analysis and 

downstream performance analysis were 

carried out. For the former analysis, PI 

showed more significant improvement in 

performance in comparison to percent 

follower and follower density. Speed ratio 

(ATS/Free flow speed) was found to be 

insensitive to platooning. PI established 

comparatively high correlation with other 

performance measures and platooning 

variables, except traffic volume. From the 

regression analysis, it was found that PI 

represented the strongest model as 

determined by the coefficient of 

determination, standard error, and 

significance testing results. 

Hashim & Abdel-wahed in (2012) 

[2] studied the effect of rural two lane 

highway geometric characteristics on 

capacity loss, the researchers tried to find 

out the effect of geometric characteristics 

on capacity loss at the change from tangent 

to curve also the capacity at tangents and 

horizontal curves. 

The data were obtained from 

different locations in Minoufiya 

Governorate, Egypt, capacity value was 

identified by using fundamental diagram 

which shows he relationship between 

density and traffic flow. Different types of 

vehicles were introduced and were analyzed 

by converting them into equivalent 

passenger car vehicle. The data were 

analyzed using regression models for each 

case (capacity at curves, tangents and the 

loss between both elements). The 

reseachers used different independent 

variables for both cases (i.e. tangent and 

curves) like lane width, shoulder width, 

tangent length and curve radius. 

The researchers came up with new 

models which are very useful for the 

capacity analysis and the evaluation of the 

two lane highways. The study showed  that 

the case study location never reached the 

capacity introduced in HCM 2000 (i.e 1700 

pc/h/l) it is recommended that other studies 

for different traffic conditions (i.e 

congested conditions) to be conducted. 

3.0 Data Collection 

The collected data for this highway 

divided into three types: Road Geometric 

Data, Vehicles Speed and Traffic Volume 

Data. This study is an engineering project 

management study, so that, all of the traffic 

data were collected from the governmental 

records. The ministry of public works and 

housing (MPWH) was the main resource of 

the data which were needed in this study; 

several department of the ministry were 

visited and contacted several times in order 

to get the needed data; these departments 

include: Department of Geographic 

Information Systems (GIS), and  

Department of traffic counting and roads 

studies. Other agencies were contacted to 

get help in collecting data includes Traffic 

Department at General Directorate of 

Security and Department of Traffic Safety.  

The highway in this study is 

classified as rural Two-Lane Highways 

which fall within the responsibility of the 

Ministry of Public Works and Housing 
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(MPWH); so that the ministry was 

contacted several times in order to collect 

data about the traffic volume in each 

highway as well as geometric conditions. 

Field investigation of the study area was 

done several times in order to check the 

geometric and traffic data for each 

highway, to define the segments for each 

highway and to collect any needed data for 

the analysis. For any needed data in this 

study were not collected; the ideal 

condition were applied and the default 

values were used. For vehicles speed data, 

the posted speed limits determined for each 

segment. The base free flow speed (BFFS) 

will be estimated from the speed limit; 

where according to 2010HCM The BFFS 

on Two-lane highways under base 

conditions is approximately the posted 

speed plus 10 mi/h (16 km/h). The demand 

volume under prevailing conditions (V) for 

the selected segments must be estimated 

and converted to the demand flow rate 

under equivalent base conditions (Vp) in 

order to define the LOS for each segment. 

The maximum peak hour volume for each 

segment has been obtained from traffic 

counters owned by the ministry of public 

works and housing distributed in each 

highway. 

This highway is a combination of 

both class I and class III where it crosses 

Sakeb village through Jarash. Class III was 

observed in the segment where it crosses 

the Sakeb village (developed area) with a 

relatively more vehicles traverses this 

segment comparing with class I and class 

II. The geometric and traffic conditions are 

critical and needs some evaluation. Four 

segments were selected from this highway 

for the evaluation process  as shown in 

Figure 1. The existing geometric and 

volume input data for each segment in each 

direction for highway  has been determined 

as shown in Table 1. 

4.0 Research Methodology  

The new and updated version of the 

two lane methodology in HCM 2010 helps 

to assess the traffic and environmental 

effects to the highway, where this 

methodology is used to analyze and utilize 

the capacity, lane requirements, and the 

impact of traffic to the capacity and the 

design treatments for the uninterrupted flow 

in the rural two lane highways. 

4.0 Research Methodology  

The new and updated version of the 

two lane methodology in HCM 2010 helps 

to assess the traffic and environmental 

effects to the highway, where this 

methodology is used to analyze and utilize 

the capacity, lane requirements, and the 

impact of traffic to the capacity and the 

design treatments for the uninterrupted flow 

in the rural two lane highways. 

The scope of this methodology addresses 

three types of analysis: 

1- Directional segments in general 

terrain (level or rolling), 

2- Directional segments on specific 

grades, and 

3- Directional segments including 

passing and truck climbing lanes. 

The Flow Chart in Figure 2 shows 

the basic steps in this methodology for 

Two-Lane Highways. 

5.0 Proposed Analysis Procedure 

The analysis of Two-Lane Highways 

in this case study is conducted by using 

HCS 2010 for existing, short-term and 

midterm conditions for each direction in 

each segment. The collected data will be 

analyzed according to the 2010 HCM 

methodology.  
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The proposed procedure of the 

analysis is described in the Flow Chart in 

Figure 3. 

 

 

Figure 1 Aerial Photograph of the Suggested Segments for Jarash-Ajloun Highway. Source: 

Google Earth Software  

Table 1  Traffic and geometric data of each segment for Jarash - Ajloun Highway Existing 

Conditions (year of the study-2016). 

Right Side (NB) 

Seg. 

no. 

Length 

 mi 

(km) 

PHV 

(Veh/

h) 

Grade  

Percentage 

(%) & Type 

% of 

Heavy 

Vehicle 

Access 

point 

(AP/mi) 

(AP/ km) 

Speed 

mi/h 

(km/h) 

Lane 

width 

ft.(m) 

Shoulder 

Width 

ft.(m) 

Class 

1 
0.91 

(1.47) 
802 4.6 Specific Upgrade 11 

3 

(1.47) 

50 

 (80) 

11.1 

(3.4) 

3.2  

(1) 
I 

2 
1.24 

(2) 
802 4.3 Specific Upgrade 11 

4 

(6.44) 

50  

(80) 

11.4 

(3.5) 

4.9  

(1.5) 
I 

3 
0.74 

(1.2) 
802 6 Specific Upgrade 11 

2 

(3.22) 

45 

 (70) 

11.1 

(3.4) 

4.9  

(1.5)  
III 

4 
1.24 

(2) 
802 4.2 Specific Upgrade 11 

3 

(1.47) 

50 

 (80) 

10.5 

(3.2) 

3.2 

 (1) 
I 

Left Side (SB) 

Seg. 

no. 

Length 

mi 

(km) 

PHV 

(Veh/

h) 

Grade Percentage 

(%) & Type 

% of 

Heavy 

Vehicle 

Access 

point 

(AP/mi) 

(AP/ km) 

Speed 

mi/h 

(km/h) 

Lane 

width 

ft.(m) 

Shoulder 

Width 

ft.(m) 

Class 

1 
0.91 

(1.47) 
415 4.6 Specific 

Down 

grade 
14 

3 

(1.47) 

50  

(80) 

11.1 

(3.4) 

3.2 

(1) 
I 

2 
1.24 

(2) 
415 4.3 Specific 

Down 

grade 
14 

4 

(6.44) 

50  

(80) 

11.4 

(3.5) 

3.2 

(1) 
I 

3 
0.74 

(1.2) 
415 6 Specific 

Down 

grade 
14 

3 

(1.47) 

45 

 (70) 

10 

(3) 

4.9 

 (1.5) 
III 

4 1.24 415 4.2 Specific Downgra 14 4 50  10.5 3.2  I 
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(2) de (6.44) (80) (3.2) (1) 
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Step 1: Input Data 

 Geometric Data 

 Demand Volume 

 Highway class ( I,II,III) 

 Base Free Flow Speed 

 

Step 2: Estimate Free – Flow Speed 

Field measured speed adjustment,  flow rate,  heavy vehicles,  or 

 BFFS adjustment,  Lane and shoulder width,  access  point density 

Step 3: Demand Adjustment for 

Average Travel Speed (ATS)  

Peak hour factor 

Heavy vehicle adjustment  

       General terrain  

       Specific grade  

Grade adjustment  

      General terrain  

      Specific grade  

 

Step 4: Estimate ATS  

No-passing zone adjustment  

 

Step 6: Estimate PTSF 

No-passing zone adjustment  

Step 5: Demand Adjustment for 

Percent Time Spend Following (PTSF)  
Peak hour factor 

Heavy vehicle adjustment 

        General terrain  

        Specific grade  

Grade adjustment 

        General terrain  

        Specific grade 

 

Step 3: Demand Adjustment for 

Average Travel Speed (ATS)  

Peak hour factor 

Heavy vehicle adjustment  

       General terrain  

       Specific grade  

Grade adjustment  

      General terrain  

      Specific grade  

 

Step 4: Estimate ATS  

No-passing zone adjustment  

Step 5: Demand Adjustment for 

Percent Time Spend Following (PTSF)  
Peak hour factor 

Heavy vehicle adjustment 

        General terrain  

        Specific grade  

Grade adjustment 

        General terrain  

        Specific grade 

 

Step 6: Estimate PTSF 

No-passing zone adjustment  
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6.0 Data Analysis The selected highway (Jarash - Ajloun 

Highway) was divided into different 

number of segments with a total of 4 

Step 7: Estimate 
Percent Free Flow 
Speed (PFFS) 

Step 8: Determine Level of Service and Capacity  

Figure 2  Flow Chart of The Analysis Procedure 
Determining the Quality Service on the Highway 

Analyze the existing 

condition 

LOS E or F is existed 

Lane and shoulder width are 

improved. 

Analyze the highway after 5 

years 

Analyze the improved Highway 

After 5 years 

Suggest a new design treatment  

Yes No 

LOS E or F is existed 

Yes No 

Terminate the process 

Figure 3 Flow Chart Describing The Proposed Analysis 

Procedure 
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segments, in order to evaluate and manage 

the present level of service under existing 

and future conditions. These Segments are 

selected as a typical sample of calculation 

in order to find out the existing (year of the 

study-2016), short-term (2021) and mid-

term (2026), analysis results using HCM 

2010 methodology 

 

6.1 Analysis for Existing Conditions 

(Year of the study-2016)   

The results shows that the 

directional capacity of ATS(C dATS) is 

equal to 1165 veh/h and The directional 

capacity of PTSF (CdPTSF )  is equal to 

1649 veh/h. therefore the directional 

capacity for the selected segment is 1165 

veh/h. 

Table 2 shows the analysis results 

for the Existing conditions for (year of the 

study-2016)   using HCS 2010. The results 

show that all segments are operating under 

LOS E and F for both directions except 

segment 2 in the upgrade direction where it 

operates under LOS D the two-lane 

highway segments as described are 

expected to poorly under LOS E and F. 

The main performance measures on 

this facility (ATS, PTSF and PFFS) shows 

a low Level of service where the ATS 

values are low, PTSF values are high, and 

PFFS values are low, it must be noted that 

V/C shows low values while the level of 

service was not affected this prove that the 

V/C is not in direct relationship with the 

level of service. 

 

Table 2 Analysis Results for the Existing Conditions (year of the study-2016) for Jarash - 

Ajloun Highway Using HCS 2010 

Segment 

No. 
Direction 

FFS 

(mi/h) 

Avg. Travel 

Speed  

(mi/h) 

PTSF 

(%) 

PFFS 

(%) 
V/C LOS Class 

1 
Right (NB) 54.3 36.6 77.1  0.97 E I 

Left (SB) 54.3 35.7 57.6  0.29 F I 

2 
Right (NB) 55.3 40.1 77.5  0.78 D I 

Left (SB) 54 38.6 58.1  0.29 E I 

3 
Right (NB) 50.8 33.1 77.1 65.1 0.99 E III 

Left (SB) 49.8 31.0 57.6 62.2 0.29 F III 

4* 
Right (NB) 53.5 38.4 78.1  0.78 E I 

Left (SB) 53.3 37.9 58.1  0.29 E I 

 

6.2 Analysis for Short-Term Conditions 

(Year -2021)  

Due to the existence conditions on 

this highway , an improvement has been 

applied in order to achieve a higher level of 

service where the lane width and the 
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shoulder width is set to be ideal where the 

lane width is 12ft (3.6m) and should width 

is 6 ft (1.8m) for the short-term conditions. 

For the short-term analysis, the peak 

hour volume (PHV) and percent of trucks 

(HV%) expected to grow with a percent of 

6.57 % per year according to the Ministry 

of Public Work and Housing of Jordan 

(MPWH).  

The results shows that the 

directional capacity of ATS(C dATS) is 

equal to 1018 veh/h and The directional 

capacity of PTSF (CdPTSF )  is equal to 

1649 veh/h. therefore the directional 

capacity for the selected segment is 1018 

veh/h.  

Table 3 shows the analysis results 

for the Short – term conditions (Year -

2021) using HCS 2010. The results show 

that all segments are operating under LOS 

E and F for both directions except segment 

1 in the downgrade direction where it 

operates under LOS D and segment 3 in the 

upgrade direction where it operates under 

LOS E The two-lane highway segments as 

described are expected to poorly under LOS 

E and F.  

The main performance measures on 

this facility (ATS, PTSF and PFFS) shows 

a low Level of service where the ATS 

values are low, PTSF values are high, and 

PFFS values are low, it must be noted that 

V/C shows low values while the level of 

service was not affected this prove that the 

V/C is not in direct relationship with the 

level of service. 

 

Table 3 Analysis Results for the short-term Conditions (year -2021) for Jarash - Ajloun 

Highway Using HCS  

Segment 

No. 
Direction 

FFS 

(mi/h) 

Avg. Travel 

Speed  

(mi/h) 

PTSF 

(%) 

PFFS 

(%) 
V/C LOS Class 

1 
Right (NB) 57.3 30.1 86.7  1.61 F I 

Left (SB) 57.3 34.2 86.7  0.74 E I 

2 
Right (NB) 57.0 34.8 87.5  1.23 F I 

Left (SB) 57.0 33.9 71.2  0.39 F I 

3 
Right (NB) 52.3 34.4 87.9 65.8 0.92 E III 

Left (SB) 52.3 22.7 70.8 43.4 0.39 F III 

4* 
Right (NB) 57.3 35.1 87.5  1.23 F I 

Left (SB) 57.0 33.9 71.2  0.39 F I 
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6.3 Proposed Multi-Lane Highway as an 

Operational Treatment Mid-Term 

Analysis (Year -2026)  

The proposed conditions for this 

specific highway is in relationship with the 

cost of the construction, that is , it will be 

very costly to construct an ideal geometric 

conditions (number of lanes , lane width , 

shoulder width , divided highway etc.)  

Therefore the suggested conditions 

for this improvement where the capacity is 

intended to be reduced and the cost of the 

improvement is relatively not extremely 

high are as following: The procedure of 

analysis for multi-lane highways has not 

faced any changes during the two last 

decades, where the measures of 

effectiveness are free flow speed, flow rate 

and density. Table 4 shows the Geometric 

conditions used for improvement and Table 

5 shows the analysis results for the 

improved highway after ten years.  

It can be concluded that the 

improvement was effective and all 

segments operates under LOS D and B. 

 

 

Table 4 Geometric conditions used for improvement the Jarash - Ajloun Highway 

No. of lanes Lane width Shoulder width  
Type of median 

2 lane in each 

direction 
10ft (3m) 3ft. (0.9m) 

Undivided  

(Centerline marking) 

 
 

Table 5  Analysis Results for the Mid-Term Conditions (year -2026) for Jarash - Ajloun 

Highway Using HCS  

Segment 

No. 
Direction 

Flow Rate 

(pc/h/ln) 

FFS  

(mi/h) 

Avg. travel 

Speed (mi/h) 

Density 

(pc/km/ln) 
LOS 

1 
Right (NB) 1304 48.4 50.0 26.1 D 

Left (SB) 703 48.4 50.0 14.1 B 

2 
Right (NB) 1304 48.2 50.0 26.1 D 

Left (SB) 703 48.4 50.0 14.1 B 

3 
Right (NB) 1304 48.4 50.0 26.1 D 

Left (SB) 703 48.4 50.0 14.1 B 

4* 
Right (NB) 1304 48.2 50.0 26.1 D 

Left (SB) 703 48.4 50.0 14.1 B 



12 
 

 

 

 

7.0 Development Management Program 

The main purpose of this study is to 

improve level of service for the selected 

segments. This improvement is achieved by 

applying any of the following operational 

or design treatment: 

1- Increase lane width,  

2- Increase shoulder width 

3- Passing lane / climbing lane 

4- Two way left turn lanes 

5- Turnouts  

6- Wide cross section 

7- Multi-lane highway 

This improvement lead to decrease 

conjunction, delay time, pollution, stopping 

time and increase safety for the drivers with 

better travel time as well as the economy 

will enhance. The cost estimation for this 

improvement is out of the scope of this 

study and has to be done in order to 

determine the benefits to cost ratio. 

Management flow diagrams for the 

results of this study are developed for each 

highway in order to achieve a management 

approach for decision makers to improve 

the selected highways and to follow the 

procedure for other highways in Jordan. 

 Figure 3 shows the flow diagram for 

management components for the selected 

highway.  The existing, short-term and mid-

term planning based on the analysis 

evaluation and improvement that are 

resulted by using HCS 2010 . 

 

 

 

 

 

8.0 Conclusions and Recommendations 

8.1 Conclusions 

 From the application of Highway 

Capacity Software 2010 on this major and 

important rural two lane highway, the 

following conclusions can be drawn: 

1. It includes class I & III, on the existing 

conditions the segments operate 

differently. 

2. Segment number 1 (NB) operate under 

LOS E while (SB) operate under LOS 

F, segment number 2 (NB) operates 

under LOS D while (SB) operates 

under LOS E, segment number 4 

operates under LOS E for both 

directions. 

3. Segment number 3 which is class III 

highway operates under LOS E for 

(NB) and LOS F (SB) due to the 

number of access points and the 

accessibility to a suburban area. 

4. For short term conditions an 

improvement is suggested for the 

segments operates under LOS E & F 

where the prevailing geometric 

conditions is improved ( Lane width 

and shoulder width is idealized). 

5. After the improvement is applied, 

segment number 1(NB) , 2, 3(SB) and 

4 are operates under LOS F while 

segment number1 (SB) and 3(NB) 

operate under LOS E. 
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6. Due to the high number of vehicles 

crossing this facility and the poor 

operation measures another 

improvement is suggested to widen the 

facility and add a lane in each way to 

turn it into a multi-lane. 

7. For the mid-term conditions and the 

suggested improvement all segments 

going (NB) is operate under LOS D, 

while the (SB) segments operates 

under LOS C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Flow Diagram of Management Components for Jarash - Ajloun Highway segments 

Jarash - Ajloun  Highway 

Data Collection 

Data Analysis 

Existing Conditions 

Segment 1 
LOS NB: E 
LOS SB: F 

Segment 2 
LOS NB: D 
LOS SB: E 

 

Segment 3 
LOS NB: E 
LOS SB: F 

 

Segment 4 
LOS NB: E 
LOS SB: E 

 

Segment 1 
LOS NB: F 
LOS SB: E 

 

Segment 2 
LOS NB: F 
LOS SB: F 

 

Segment 3 
LOS NB: E 
LOS SB: F 

 

Segment 4 
LOS NB: E 
LOS SB: F 
LOS SB: F 

Short-Term Conditions/Geometric Conditions Improved 

Segment 1 
LOS NB: D 
LOS SB: B 

 

Segment 2 
LOS NB: D 
LOS SB: B 

 

Segment 3 
LOS NB: D 
LOS SB: B 

 

Segment 4 
LOS NB: D 
LOS SB: B 

 

Mid-Term Conditions / Multi-Lane Improvement 

Updated Data Updated Data 
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8.2 Recommendations 

The following recommendations are driven:  

1- It is recommended to use the methodology of HCS 2010 for all major rural and 

suburban highways in Jordan in term of operational analysis, design, and planning. 

2- Increasing the number of lanes, lane width and upgrade the geometric conditions to 

an ideal conditions is recommended in the future improvement plan especially for 

segments that are operating at LOS E or LOS F in Jordan. 

3- The cost estimation for this improvement has to be done in order to determine the 

benefits to cost ratio. The cost estimation is out of scope of this study and it is 

recommended for the future work. 

4- It is recommended to build and maintain the historical database including the traffic 

volume data and geometric data for Jordan’s Highways. 

5- More long-term studies (15-20 years) are recommended for Al Salt – Wadi Shoaib 

Highway and Jarash – Ajloun Highway which needs to be changed into a multi-lane 

highway  if the required fund is available. 

6- It is recommended to develop a passenger car equivalency factors for heavy vehicles 

during congestion especially in Jordan. 

7- It is recommended to study other significant variables that effect the LOS including: 

horizontal curve, inside and outside lane, and a combination of horizontal and 

vertical curves. 

8- It is recommended to use passing lane and climbing lane for specific segment. 

9- It is recommended to develop an analysis procedure for other design and operation 

treatment. 

10- It is recommended to use statistical analysis by employing the variance analysis of 

single factor for modeling the effect of the number of lanes on capacity. 

11- The traffic network management studies should be updated from time to time, in 

order to take care of any major future changes in the traffic patterns or alternatives 

of the geometric network system. 

12- More research is needed for cost and economic evaluation for any future 

improvement in order to take a good vision of cost effectiveness where the cost 

estimation is out of scope of this study. 

13- More studies are required on other Two-Lane highways in Jordan especially before 

and after studies. 
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