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Capacity 
•  The capacity of a facility is the 

maximum hourly rate at which 
persons or vehicles reasonably can be 
expected to traverse a point or a 
uniform section of a lane or roadway 
during a given time period under 
prevailing roadway, traffic, and 
control conditions.  (HCM 2000) 



Level of Service 
•  A quality measure describing 

operational conditions within a traffic 
stream, generally in terms of such 
service measures as speed and travel 
time, freedom to maneuver, traffic 
interruptions, and comfort and 
convenience (HCM 2000). 

•  Rating scale A-F indicate best to 
worst operation 



Factors Influencing LOS 
•  Volume 
•  Lane width    
•  Lateral obstructions 
•  Traffic composition  
•  Grade  
•  Speed  



Measures of Effectiveness for LOS 
Type of Flow Type of Facility Measure of Effectiveness 

Uninterrupted Freeways (Basic, 
Weaving, Ramp) 

Density (pc/mi/ln) 

Multilane Highway Density (pc/mi/ln) 

Two-Lane Highway Avg. Travel Speed (mph); 
% time spent following 

Interrupted Flow Signalized 
Intersections 

Control Delay (s/veh) 

Unsignalized 
Intersections 

Control Delay (s/veh) 

Urban Streets  Average Travel Speed 
(mph) 





Basic Freeway Segment 
Characteristics 
Ideal conditions for maximum service flow rate: 
•  Minimum interchange spacing 2 miles 
•  Only passenger cars  
•  Lane widths ≥ 12 feet 
•  Lateral obstructions ≥ 6 ft from roadway edge 
•  Level terrain (grades < 2%) 
•  Drivers typical of weekday (regular) traffic  
•  10 or more lanes in urban areas 



Operational Analysis 

Where: 
FFS = estimated free flow speed in mph. 
BFFS = estimated base free flow speed in mph (75 mph for rural 
freeways, 70 mph for urban based on HCM recommendations). 
fLW = adjustment for lane width (if less than 12 ft), mph. 
fLC = adjustment for right side lateral clearance ( if less than 6 ft), 
mph.  
fN = adjustment for # of lanes (if less than 5 in one direction), mph. 
fID = adjustment for interchange density if < 2 mi, mph. 

FFS = BFFS – fLW – fLC – fN - fID 



Operational Analysis 
Flow Rate: 

Where: 
vp = 15-minute passenger-car equivalent flow rate (pc/h/ln) 
V = hourly volume in the given direction of flow (vph) 
PHF = peak-hour factor 
N = number of lanes in the given direction of flow 
fHV = an adjustment factor for th presence of “heavy” vehicles 
fp = an adjustment factor to account for the fact that all drivers 

of the facility may not be commuters or regular users.   
*Basis for analysis is peak 15 min flow rate. 

� 

vp =
V

PHF × N × fHV × fp



Heavy Vehicle Effects: 

� 

fHV =
1

1 + PT(ET −1) + PR(ER −1)
=

1
1 + PT(ET −1)

PT, PR = proportion of trucks and buses, and RV’s 
ET, ER = PCEs for trucks and buses, and RV’s 

¼



Operational Analysis 









Determining Capacity 
Capacity = MSFE x PHF x N x fHV x fp 

*  this is total capacity- maximum 
service flow rates can also be 
determined to remain in a specific 
level of service using MSFi. 



Design Analysis 

� 

Ni =
DDHV

MSFi × PHF × f HV × f p

Where: 
Ni  = number of lanes required (in one direction)  
         to provide LOS “i” 
DDHV = directional design hour volume, veh/h 



Example 
Given- 
Older 4-lane freeway 
11 ft lanes 
Directional peak hour volume = 2100 vph 
PHF = 0.95 
6% trucks 
Interchange density = 1.0/mi 
Generally rolling terrain 
Obstructions 2 ft from edge of traveled way at both roadside and median. 

Find- 
a.  Average speed for prevailing conditions. 
b.  LOS 
c. The amount of additional traffic that the facility can accommodate in the peak  
     hour before reaching capacity. 





Example 


