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Multilane Highways 
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Multilane Highways 

 Chapter 21 of the Highway Capacity Manual 

 For rural and suburban multilane highways 

 Assumptions (Ideal Conditions, all other 

conditions reduce capacity): 

◦ Only passenger cars 

◦ No direct access points  

◦ A divided highway 

◦ FFS > 60 mph 

◦ Represents highest level of multilane rural and suburban 

highways 
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Multilane Highways 

 Intended for analysis of uninterrupted-

flow highway segments 

◦ Signal spacing > 2.0 miles 

◦ No on-street parking 

◦ No significant bus stops 

◦ No significant pedestrian activities 
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Source:  HCM, 2000 



58 Source:  HCM, 2000 

Step 1:  Gather data 

Step 2:  Calculate capacity 

(Supply) 



59 Source:  HCM, 2000 
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61 Source:  HCM, 2000 
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Source:  HCM, 2000 

Multilane highway 

Free Flow Speed FFS 
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Source:  HCM, 2000 

Lane Width 

 Base Conditions:  12 ft lanes 
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Source:  HCM, 2000 

Lane Width (Example) 

How much does use of 10-foot lanes decrease 

free flow speed? 

Flw = 6.6 mph 
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Lateral Clearance 

 Distance to fixed objects 

 Assumes 

◦ >= 6 feet from right edge of travel lanes to 

obstruction 

◦ >= 6 feet from left edge of travel lane to 

object in median 

 

 

Source:  HCM, 2000 
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Lateral Clearance 

TLC = LCR + LCL 

 

TLC = total lateral clearance in feet 

LCR = lateral clearance from right edge of 

travel lane 

LCL= lateral clearance from left edge of travel 

lane 

 

Source:  HCM, 2000 
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Source:  HCM, 2000 
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Example:  Calculate lateral clearance adjustment for a 4-

lane divided highway with milepost markers located 4 feet 

to the right of the travel lane. 

TLC = LCR + LCL = 6 + 4 = 10 

Flc = 0.4 mph 

 

 

Source:  HCM, 2000 
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fm:  Accounts for friction between opposing directions of 

traffic in adjacent lanes for undivided 

 

No adjustment for divided, fm = 1 

Source:  HCM, 2000 
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Fa accounts for interruption due to access points along 

the facility 

Example: if there are 20 access points per mile, what is 

the reduction in free flow speed? 

Fa = 5.0 mph 
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Estimate Free flow Speed 

BFFS = free flow under ideal conditions 

FFS = free flow adjusted for actual conditions 

From previous examples: 

 

FFS = 60 mph – 6.6 mph -  0.4 mph – 0 – 5.0 mph = 

48 mph ( reduction of 12 mph) 
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Source:  HCM, 2000 

Step 3:  Estimate 

demand 
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Multilane highway 

Flow rate 
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Heavy Vehicle Adjustment 

 Heavy vehicles affect traffic 
 Slower, larger 
 fhv increases number of passenger vehicles to account for presence of 

heavy trucks 
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fhv General Grade Definitions:  

 Level:  combination of alignment (horizontal and 

vertical) that allows heavy vehicles to maintain same 

speed as pass. cars (includes short grades 2% or less)  

 Rolling:  combination that causes heavy vehicles to 

reduce speed substantially below P.C. (but not crawl 

speed for any length)  

 Mountainous:  Heavy vehicles at crawl speed for 

significant length or frequent intervals 

  Use specific grade approach if grade less than 3% is 

more than 1 mile or grade more than 3% is more than 

0.5 mile) 
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Example:  for 10% heavy trucks on rolling 

terrain, what is Fhv? 

For rolling terrain, ET = 2.5 

Fhv = _________1_______ =  0.87 

           1 + 0.1 (2.5 – 1) 
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Driver Population Factor (fp) 

 Non-familiar users affect capacity 

 fp = 1, familiar users 

 1 > fp >=0.85, unfamiliar users 
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Source:  HCM, 2000 

Step 4:  Determine 

LOS 

Demand Vs. 

Supply 
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 Calculate vp 

 

 

 

 

 Example:  base volume is 2,500 veh/hour 

 PHF = 0.9, N = 2 

 fhv from previous, fhv = 0.87 

 Non-familiar users, fp = 0.85 

 

 

 

vp =  _____2,500 vph _____ = 1878 pc/ph/pl 

            0.9 x 2 x 0.87 x 0.85 
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Calculate Density 

Example:  for previous 

 

D =  _____1878 vph____  = 39.1 pc/mi/lane 

                   48 mph 
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LOS = E 

Also, D = 39.1 pc/mi/ln, LOS E 
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Design Decision 

 What can we change in a design to 

provide an acceptable LOS? 

 Lateral clearance (only 0.4 mph)  

 Lane width 

 Number of lanes 
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Source:  HCM, 2000 

Lane Width (Example) 

How much does use of 10 foot lanes decrease free 

flow speed? 

Flw = 6.6 mph 
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Recalculate Density 

Example:  for previous (but with wider lanes) 

 

D =  _____1878 vph____  = 34.1 pc/mi/lane 

                   55 mph 
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LOS = E 

Now D = 34.1 pc/mi/ln, on border of LOS E 
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 Recalculate vp, while adding a lane 

 

 

 

 

 Example:  base volume is 2,500 veh/hour 

 PHF = 0.9, N = 3 

 fhv from previous, fhv = 0.87 

 Non-familiar users, fp = 0.85 

 

 

 
vp =  _____2,500 vph _____ = 1252 pc/ph/pl 

           0.9 x 3 x 0.87 x 0.85 
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Calculate Density 

Example:  for previous 

 

D =  _____1252 vph____  = 26.1 pc/mi/lane 

                   48 mph 
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LOS = D 

Now D = 26.1 pc/mi/ln, LOS D (almost C) 



 

Example:  

 a divided multilane highway in rolling terrain and has an 
access density of 10 accesses/mile in the southerly 
direction and 4 accesses / mile in the northerly 
direction with the following features: 

-Four 11 ft wide lanes 

- obstruction 4 ft away from the travelled lane on the 
right side and 8 ft wide median 

- the basic free flow speed is 52 mph 

-Peak hour volume is 2300 veh/hr/direction 

- 10% trucks 

- PHF is 0.9 

 

What  LOS can be expected in this segment 

 

 

 

 



Solution : 

Flw = 1.9 mph Flc = 0.4 mph (LC = 4+6=10) FM = 0.0 mph (divided) 

FA South= 2.5 mph (10 access points/mile) FA North= 1.0 mph (4 access points/mile) 

FFS (south) = 52 -1.9 – 0.4 – 0 – 2.5 = 47.2 mph 

FFS (north) = 52 -1.9 – 0.4 – 0 – 1.0 = 48.7 mph 



V = 2300 vph Rolling terrain 10% truck PHF = 0.9 N =2 

Fhv = 1/(1+ 0.1 (2.5 -1) = 0.870 

Vp = 2300 / (0.9 * 2 * 0.87 * 1) = 1469 pc/h/ln 
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LOS = D 


