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Learning Objectives 

• To perform capacity analysis for multilane 
highways 

• To perform capacity analysis for two-lane 
highways 

• To distinguish differences in analysis 
methods for freeway/multilane 
highway/two-lane highway 

 
 (Chapter 7; HCM Ch23) 

 
 

 



Practice Problem 

• BFFS = 70 mph (LOS A or B) 

• N = 3, LC = 3ft, LW = 11ft 

• 1 interchange/mi     

• V = 3080 veh/hr (1-dir) 

• PHF = 0.88 

• 154 Tr & Buses 

• Level terrain 

• All commuters 

• Determine density (D) and 
LOS  



Freeway Analysis Applications 

• Operational analysis  

– Given geometric and traffic conditions, 
estimate speed, density, and LOS 

• Design 

– Given forecasted demand volume and desired 
LOS, determine number of lanes needed 

• Planning 

– Given forecasted AADT (annual average daily 
traffic), HV%, and terrain type, estimate 
operational and design parameters 



Freeway Analysis Applications 

• Planning (cont.) 

– First step: convert AADT to DDHV (directional 
design hour volume) 

 

 

K: proportion of AADT occurring in peak hour 
 0.08-0.09 (urban), 0.15-0.20 (rural) 

D: proportion of peak hour traffic in the heavier direction 

  0.52 (urban circumferential fwy),  
0.55 (urban radial fwy), 0.75 (rural fwy) 

DKAADTDDHV dayvehhrveh  )/()/(



Multilane Highways 

• 4 to 6 lanes 

• Often with physical medians or two-way 
left-turn lanes 

• Posted speed limit of of 40~55mph 

• Flow not as efficient as freeways 

 

 



Multilane Highways 



Multilane Highway Analysis 

• Minor differences in base conditions 
– Minimum lane widths of 12 ft 

– Objects no closer than 6 ft from the edge of the traveled 
pavement (at the roadside or median)  

– No direct access points 

– Divided highway 

– FFS of 60mph pr more 

– 100% passenger cars 

– Drivers primarily regulars 

• Similar to freeways 

– Determine flow rate 

– Determine free flow speed 

– Determine level of service        defined by density 



Determining Flow Rate 

• Same as freeway analysis 



Determining FFS 

• Two methods: 

– Direct measurement  

• Low-volume conditions 
(below 1400 pc/h/ln) 

• No adjustment needed 

– Use a baseline and 
adjust it 

• Use BFFS of 60 mph or 
estimate based on the 
85th percentile speed 

AMLCLW ffffBFFSFFS 

fLW = adjustment for lane width 
(mph) 

fLC = adjustment for right-shoulder 
lateral clearance (mph) 

fM = adjustment for median type 
(mph) 

fA = adjustment for access points 
(mph) 



Lane Width Adjustment (fLW) 

• Base condition (fLW = 0) 

– Average width of 12 ft. or wider across all lanes 

 

 

From Highway Capacity Manual, 2000 

Same as Freeway LOS 

AMLCLW ffffBFFSFFS 

Table 7-11 



Lateral Clearance Adjustment 
(fLC) 

• Base condition (fLC = 0) 

– 12 ft or greater TLC 

 

 

From Highway Capacity Manual, 2000 

LR LCLCTLC 

AMLCLW ffffBFFSFFS 

Table 7-12 



Median Adjustment (fM) 

• Base condition (fM = 0) 

– Divided highway 

 

 

From Highway Capacity Manual, 2000 

Multilane Highway LOS 

AMLCLW ffffBFFSFFS 

Table 7-13 



Access-Point Density Adjustment 
(fA) 

• Base condition (fA = 0) 

– 0 access points per mile 

– For NAPM ≤ 40: fA = 0.25 × #access point/mi 

– For NAPM > 40: fA = 10 

• Default density give by Table 7-15 

From Highway Capacity Manual, 2000 

Multilane Highway LOS 

AMLCLW ffffBFFSFFS 

Table 7-14 



Determining LOS 

• Same procedure as for 
freeways 

• Use vp and FFS curve to 
find average passenger 
car speed (S) 

• Calculate density 

• Compare calculated 
density with LOS Criteria 
for Basic Freeway 
Segments (Table 7-10) or 
speed-flow curve (figure 
7-5) 

 

 

Figure 7-5 
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LOS Criteria for Multilane 
Highways 

Multilane Highway LOS 

Table 7-10 



Two-lane Highways 



Two-lane Highways 

• Undivided two-lane, two-way highways  

• Class I 
– consistent high-speed operations and 

infrequent passing delays 

– Long-distance trips 

– LOS defined by % time-spent-following and 
avg. travel speed 

• Class II 
– Short trips; accessibility 

– LOS defined by % time-spent-following only 

 



Two-lane Highway Analysis 

• Base conditions 
– Minimum lane widths of 12 ft 

– Shoulders at least 6 ft  

– No ‘No Passing Zones’ on the highway 

– No traffic control or turning vehicles 

– Level terrain 

– 100% passenger cars 

– 50/50 split 

• Either as two-way segments with both directions 
combined or as directional segments with each 
direct considered separately 



Two-way Segment Analysis 

• Determine flow rate (iterative procedure) 

 

HVG

p
ffPHP

V
v




fHV = Adjustment for heavy vehicle 

Same equation, different tables (7-27, 7-28) 

fG = Adjustment for grade 

Table 7-25 for speed estimation, 7-26 for % 
time-spent-following estimation 

 



Two-way Segment Analysis 

• Determine free-flow speed: two methods 

– Direct measurement  

 

 

 

– Use a baseline and adjust it 

 

 

HV

f

FM
f

V
SFFS 00776.0

ALS ffBFFSFFS 



Two-way Segment Analysis 

• Determine average travel speed 
 

 

 

• Determine PTSF 

npp fvFFSATS  00776.0

 pv

Anpd

eBPTSF

fBPTSFPTSF

000879.0

/

1100 



fnp = Adjustment for % of no-passing zones 

fd/np = Adjustment for directional distribution and 

 % of no-passing zones 



Two-way Segment Analysis 

• Determine LOS 
 



Two-way Segment Analysis 

• Determine LOS 
 



Two-way Segment Analysis 

• Determine LOS 
 



Directional Segment Analysis 

 

• Section 5.3 in chapter 7 


