
 

 
1 

 

 رينــــــــــــــــــــــــــة تشـــــــــــــــــجامع

 ةـــــــــــة المدنيـــــــــــة الهندســـــــــكلي

 والنقـــــــــلة المواصلات ــــــــهندسقسم 

 

 

 للطرق تقييم متعدد المعايير للأداء المروري

 الريفية بحارتين باتجاهين

 

 

 

 الهندسة المدنيةلنيل درجة الماجستير في  تأعد ةعلمي رسالة

 اختصاص هندسة المواصلات والنقل 

 
 
 

  عدادا
 محمد حسن ابراهيمم. 

 

 إشراف
 د. م. فادي كنعان                        د. م. أكرم رستم

 
 

-   



 

 
2 

 

 



 

 
3 

 

 



 

 
4 

 

 



 

 
5 

 

 



 

 
6 

 

 



 

 
7 

 

مـــــــة شــــــــكركل   
ACKNOWLEDGMENT 

 

أتقدم بجزيل الشكر إلى أعضاء الهيئة التدريسية في قسم هندسة المواصلات 

والنقل في كلية الهندسة المدنية بجامعة تشرين الذين ساعدوا في انجاز هذا 

 العمل وأخص بالشكر أساتذتي الكرام:

 الدكتور المهندس     الدكتور المهندس                              

 فادي كنعان         أكرم رستم                                    
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Evaluation multi-measures of traffic performance" 

for two-way, two-lane rural roads" 

 

Abstract 

The rural roads are a large part of the existing roads network, particularly 

that consisting of two-lane, where these roads are characterized as consisting of 

two lanes which specialization each one of them to movement at one direction.  

Evaluation of traffic performance for two-way, two-lane rural roads is complex 

process due to their characteristics. 

This research presents an empirical evaluation of the relationship between 

operational performance and platooning phenomenon in rural two way, two-lane 

roads in Tartous. Six performance measures and three platooning variables were 

defined and calculated for ten study sites using traffic data from rural roads in 

Ash-Shaykh Badr region of Tartous governorate. Using graphical and statistical 

analyses (Correlation Coefficients), the associations between the performance 

measures and the platooning variables were examined. The results showed that the 

follower density performance measure was found to have the strongest 

correlations to platooning variables. 

The platooning variables investigated, traffic flow in the direction of travel 

has the highest correlations with performance measures. As the overall findings 

confirmed that the follower density is a promising measure for studying 

operational performance. Effect of the platooning phenomenon to traffic flow was 

studied, and it found that at values of headway at least of (3 seconds), there is 

direct relationship between the vehicles speed and headway. 



 

 
11 

 

1

11

Two-lane rural roads، Two-way 

Definition

Classification the systems of   

 rural roads                                                 

Major and minor arterial road systems                     

Collecting rural road system

 Local roads system                                                    

  Classification two-lane roads

Base Conditions for two lane roads         

Level of service (LOS)

Performance measures for two-lane rural roads             

1-7-1 

1-7-1  HCM

Level serves measures in Highway Capacity Manual (HCM)                  

 

 HCM2000) )Highway Capacity Manual



 

 
11 

 

 

 Directional Sections

HCM 2010          

 

Other measures much used in Evaluation two-lane roads          

Other Service Measures 

                                                  

                               

Practical study

 Selection of study sites

Description of Study Sites

Data Collection Techniques

Data collection

                                            86

Analysis of performance measures for two-lane rural roads           

 Methods Used to Examine Performance Measures          

Analysis and processing of data  

Graphical analysis

The relationship                     

 between performance measures and direct direction flow        

 

               

file:///H:/Chapter%2047%20Rural%20Two-lane%20Multilane%20State%20Highways.pdf
file:///H:/Chapter%2047%20Rural%20Two-lane%20Multilane%20State%20Highways.pdf
file:///H:/Chapter%2047%20Rural%20Two-lane%20Multilane%20State%20Highways.pdf


 

 
12 

 

ATSATSpc  

The relationship between direct direction flow and ATS, ATSpc                 

ATS FFSATSpc FFSpc  

The relationship between direct direction flow and    ATSpc FFSpc , ATS FFS 

The relationship between direct direction flow and percent followers             

     

The relationship between direct direction flow and following density                  

 

The relationship between performance measures and opposite direction flow   

           ATSATSPC

The relationship between opposite direction flow and ATS, ATSpc                           

     

ATS FFSATSPC FFSPC  

The relationship between opposite direction flow and ATSpc/FFSpc, ATS/FFS 

   

The relationship between opposite direction flow and percent followers      

   

The relationship between opposite direction flow and following density        

 HV

The relationship between performance measures and HV  

ATS ATSPC

The relationship between HV  and ATS, ATSpc                   

 

                                 



 

 
13 

 

          ATS FFS  ATSPC FFSPC  

The relationship between HV  and ATS FFS  ATSPC FFSPC                     

The relationship between HV  and percent followers                          

                 

The relationship between HV  and following density 

( Correlation Coefficients)           Statistical Analysis

Analysis effect of the directional distribution 

Evaluation the level of service by average maximum daily traffic 

 

Study the platooning phenomenon on two-lane rural roads          

Annual increase

                                                      

Conclusions and recommendation           

References

APPENDICES                                                          



 

 
14 

 

IIIATSPTSF

الحجوم



 

 
15 

 

113

                                         توضيح الفاصل والرتل                     (           2الشكل)

مستوى

Viacount II



 

 
16 

 

ATSATSpc

ATS FFSATSpc FFSpc

ATSATSpc

ATS FFSATSpc FFSpc



 

 
17 

 



 

 
18 

 

 

ATS (Average Travel Speed)  

 ATSPC (Average Travel Speed of Passenger Cars)     
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 A 

 

 ( معامل تصحيح الميل لتحديد الزمن الذي لا يمكن التجاوز خلاله للقطاعات بحارتين والقطاعات الاتجاهيةA-1الشكل )

 

Type of Terrain 

 نوع المنطقة

Range of Two-Way Flow Rates 

(pc/h) مجال معدل الغزارة للاتجاهين 

Range of Directional Flow Rates 

(pc/h) مجال معدل الغزارة للاتجاه الواحد 

Level 

 مستوية

Rolling 

 متموجة

0–600 0–300 1.00 0.77 

> 600–1200 > 300–600 1.00 0.94 

> 1200 > 600 1.00 1.00 

 

 

 ( معاملات التحويل للشاحنات وعربات الاستجمام لتحديد الزمن الذي لا يمكن التجاوز خلاله للقطاعاتA-2الشكل )

 بحارتين والقطاعات الاتجاهية

Type of Terrain 

 نوع المنطقة

Vehicle Type 
Range of Two-Way Flow Rates 

(pc/h) مجال معدل الغزارة للاتجاهين 

Range of Directional Flow Rates 

(pc/h) مجال معدل الغزارة للاتجاه الواحد 
Level Rolling 

Trucks, ET 

 شاحنات

0–600 

> 600–1,200 

> 1,200 

0–300 

> 300–600 

> 600 

1.1 

1.1 

1.0 

1.8 

1.5 

1.0 

RVs, ER 

 عربات استجمام

0–600 

> 600–1,200 

> 1,200 

0–300 

> 300–600 

> 600 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
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للتأثير المشترك لتوزع الحركة حسب الاتجاه ونسبة القطاعات التي لا يمكن  fd/np( معامل التصحيح A-3الجدول )

 ضمنها على نسبة الزمن الذي تكون فيه حركة العربة خلف عربات أخرى التجاوز 

Two-Way Flow 

Rate, vp(pc/h) 

 معدل الغزارة على

 الاتجاهين

Increase in Percent Time-Spent-Following (%) 

 الزيادة في نسبة الزمن الذي تكون خلاله العربة تابعة لعربات أخرى

 (%)   No-Passing Zones نسبة المناطق التي لا يمكن التجاوز ضمنها%

0 20 04 04 04 044 

200 0.0 10.1 17.2 20.2 21.0 21.8 

400 0.0 12.4 19.0 22.7 23.8 24.8 

600 0.0 11.2 16.0 18.7 19.7 20.5 

800 0.0 9.0 12.3 14.1 14.5 15.4 

1400 0.0 3.6 5.5 6.7 7.3 7.9 

2000 0.0 1.8 2.9 3.7 4.1 4.4 

2600 0.0 1.1 1.6 2.0 2.3 2.4 

3200 0.0 0.7 0.9 1.1 1.2 1.4 

  Directional Split = 60/40 التوزع الاتجاهي

200 1.6 11.8 17.2 22.5 23.1 23.7 

400 0.5 11.7 16.2 20.7 21.5 22.2 

600 0.0 11.5 15.2 18.9 19.8 20.7 

800 0.0 7.6 10.3 13.0 13.7 14.4 

1400 0.0 3.7 5.4 7.1 7.6 8.1 

2000 0.0 2.3 3.4 3.6 4.0 4.3 

2600 0.0 0.9 1.4 1.9 2.1 2.2 

  Directional Split =70/30 التوزع الاتجاهي

≤200 2.8 13.4 19.1 24.8 25.2 25.5 

400 1.1 12.5 17.3 22.0 22.6 23.2 

600 0.0 11.6 15.4 19.1 20.0 20.9 

800 0.0 7.7 10.5 13.3 14.0 14.6 

1400 0.0 3.8 5.6 7.4 7.9 8.3 
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2000 0.0 1.4 4.9 3.5 3.9 4.2

 Directional Split = 80/20 التوزع الاتجاهي

≤200 5.1 17.5 24.3 31.0 31.3 31.6 

400 2.5 15.8 21.5 27.1 27.6 28.0 

600 0.0 14.0 18.6 23.2 23.9 24.5 

800 0.0 9.3 12.7 16.0 16.5 17.0 

1400 0.0 4.6 6.7 8.7 9.1 9.5 

2000 0.0 2.4 3.4 4.5 4.7 4.9

 Directional Split = 90/10 التوزع الاتجاهي

≤ 200 5.6 21.6 29.4 37.2 37.4 37.6 

400 2.4 19.0 25.6 32.2 32.5 32.8 

600 0.0 16.3 21.8 27.2 27.6 28.0 

800 0.0 10.9 14.8 18.6 19.0 19.4 

1400 0.0 5.5 7.8 10.0 10.4 10.7 
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