
برهان زريق سامر.م: اعداد                          

   EXAMPLE PROBLEM1                         

  The Freeway   Existing four-lane freeway, rural area, 

rolling terrain, 110-km/h speed limit. 

The Question What is the LOS during the peak hour? 

The Facts 

√ Two lanes in each direction                √ 5 percent trucks,  

√ 3.3-m lane width,                                   √ 0.92  PHF        

√ 0.6-m lateral clearance                                 √ 0.6 interchanges per 

√ Commuter traffic,                                         kilometer, and 

√ 2,000-veh/h peak-hour volume ,              √ Rolling terrain., 

(one direction), 

Comments 

√ Assume 0 percent buses and RVs since none are indicated. 

 

 

                                             



√ Assume BFFS of 120 km/h for rural areas. 

√ Assume that the number of lanes does not affect free-flow 

speed. 

freeway is in a rural area. 

√ Assume fp = 1.00 for commuter traffic. 

 



 الجداول المستخدمة لحساب العوامل الداخلة في المعادلات الخاصة بالطرق الحرة

 
 ERو    ETالجدول التالي يعطي قيم المعاملات 

: 

 

   لعرض كل حارة مرور Flwالجدول التالي يوضح المعاملات  

 



 

 Flcالجدول التالي يوضح قيمة المعامل 

 

  FNمعامل عدد الحارات 

 



 
  FIDمعامل كثافة التبادل 

 



لقطاع الطريق الحر الأساسي من  LOSيتم تحديد مستوى الخدمة 

 مقارنة الكثافة المحسوبة مع مجال الكثافة في الجدول التالي



Steps: 

 

The Results: 

LOS = B, 

Speed = 109 km/h, and 

Density = 11 pc/km/ln. 

 





EXAMPLE PROBLEM 2 

The Freeway New suburban freeway is being designed. 

The Question How many lanes are needed to provide LOS 

D during the peak hour? 

The Facts 

√ 4,000 veh/h (one direction),                         √ 0.85 PHF, 

√ Level terrain,                √ 0.9 interchanges per kilometer, 

√ 15 percent trucks,                           √ 3 percent RVs, and 

√ 3.6-m lane width,                     √ 1.8-m lateral clearance. 

Comments 

√ Assume commuter traffic. Thus, fp = 1.00. 

√ Assume BFFS of 120 km/h. 

 



 

√ Assume that the number of lanes affects free-flow 

speed, since the freeway is being designed in a suburban  

area. 

Outline of Solution 

 All input parameters are known. Flow rate, speed, 

density, and 

LOS are calculated starting with a four-lane freeway and 

then increasing the number of 

lanes to six, eight, and so forth until LOS D is achieved. 

The calculation of speed is based 

on the equation found in Exhibit 23-3. 

 



Steps: 

 

The Results: 

Six lanes are needed, 

LOS = C, 

Speed = 107 km/h, and 

Density = 16 pc/km/ln. 

 





EXAMPLE PROBLEM 3 

The Freeway Existing six-lane freeway in a growing urban 

area. 

The Question What is the current LOS during the peak 

hour? What LOS will occur in 

3 years? When should a fourth lane be added in each 

direction to avoid an excess of 

demand over capacity? 

The Facts 

√ 5,000 veh/h (one direction, existing);       √ 6 lanes; 

√ Level terrain;                                   √ 10 percent trucks; 

√ 5,600 veh/h (one direction, in 3 years);√ 0.95 PHF; and 

√ Beyond 3 years,                                  √ FFS = 110 km/h 

 traffic grows at 4 percent per year;        (measured in field). 

                  



Comments 

√ Since no information is given on possible changes over 

time, assume that 10percent trucks, PHF, and FFS remain 

constant. 

√ This problem deals with a variety of demand levels and 

can most easily be solved by computing the maximum 

volume that can be accommodated for each  level of 

service. 

√ Assume 0 percent buses and RVs. 

√ Assume commuter traffic. 

Outline of Solution The maximum volume (veh/h) for 

each LOS is computed, the demand volumes are 

compared, and a level of service is estimated. 

 



Steps: 

 

The Results: 

LOS D (existing),LOS D (in 3 years), and a fourth lane will 

be needed in 3.3 years beyond the end of the first 3 years. 





EXAMPLE PROBLEM 4 

The Freeway Existing four-lane freeway in a rural area. 

The Question What is the LOS for both the upgrade and the 

downgrade directions 

during the peak hour? 

The Facts 

√ 2 lanes in each direction,  √ 2,300 veh/h peak-volume(one 

√ 15 percent trucks,                                                 direction), 

√ 0.90 PHF,              √ Segment 1, 900 m at 3 percent grade,  

√ Segment 2, 800 m at 5 percent grade,                          and 

√ FFS = 115 km/h (measured in field,       √ FFS = 120 km/h 

 (measured in field,  

upgrade direction)                            , downgrade direction). 

 



Comments 

√ Assume 0 percent buses and RVs since none are indicated. 

√ The precise procedure for composite grades is used 

because there is a segment steeper than 4 percent and the 

total length is greater than 1200 m. 

√ Assume fp = 0.95 because drivers are generally unfamiliar 

with the area. 

Outline of Solution The truck performance curves in 

Appendix A are used to develop 

an equivalent grade (i.e., a constant grade that has the same 

effect on heavy vehicles as does the composite grade) . 

Demand is computed in terms of passenger cars per hour per 

lane, and LOS is determined from the speed-flow graph. The 

calculation of speed isbased on the equation found in Exhibit 

23-3. 

 



Steps: 

The Results: 

Upgrade                                      Downgrade 

LOS C,                                          LOS C, 

Speed = 113 km/h, and             Speed = 120 km/h, and 

Density = 15 pc/km/ln.             Density = 12 pc/km/ln. 





EXAMPLE PROBLEM 5 

The Freeway New urban facility being planned with a 

forecast opening-day AADT of 75,000 veh/day. 

The Question What is the minimum number of lanes 

needed to provide at least LOS D during the peak hour 

on opening day? What are the speed and density of 

traffic for the  proposed number of lanes? 

The Facts 

√ 75,000 veh/day, 

√ K = 0.090, 

√ Directional split = 55/45, and 

√ Rolling terrain. 

 



Comments 

√ Several input variables (FFS, PHF, percent trucks) 

are not given. Reasonable 

default values are selected as FFS = 110 km/h (in lieu 

of field measurement), 

PHF = 0.90, 10 percent trucks, and 0 percent RVs. 

√ Assume commuter traffic (fp = 1.00). 

Outline of Solution Flow rate, speed, density, and LOS 

are calculated starting with a four-lane freeway and 

then increasing the number of lanes to six, eight, and so 

forth until LOS D is achieved. The calculation of speed 

is based on the equation found in Exhibit 

23-3. 

 



Steps: 

The Results: 

Six lanes are needed, 

LOS = C, 

Speed = 110 km/h, and 

Density = 14 pc/km/ln. 




