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Speed-Flow

• Capacity Basic freeway segment

𝑐𝑐 = 2200 + 10 × (𝐹𝐹𝐹𝐹𝑆𝑆 − 50)
𝐹𝐹𝐹𝐹𝑆𝑆 = 𝐵𝐵𝐹𝐹𝐹𝐹𝑆𝑆 − 𝑓𝑓𝐿𝐿𝑊𝑊 − 𝑓𝑓𝑅𝑅𝐿𝐿𝐶𝐶 − 3.22 × 𝑇𝑇𝑅𝑅𝐷𝐷0.84

𝑐𝑐𝑎𝑎𝑑𝑑𝑗𝑗 = 𝑐𝑐 × 𝑪𝑪𝑪𝑪𝑪𝑪
𝐹𝐹𝐹𝐹𝑆𝑆𝑎𝑎𝑑𝑑𝑗𝑗 = 𝐹𝐹𝐹𝐹𝑆𝑆 × 𝑺𝑺𝑺𝑺𝑺𝑺

• Demand flow
𝑣𝑣𝑝𝑝 = 𝑉𝑉

𝑃𝑃𝐻𝐻𝐹𝐹 × 𝑁𝑁 × 𝑓𝑓𝐻𝐻𝑉𝑉
, 𝑃𝑃𝐻𝐻𝐹𝐹 = 𝑉𝑉

4 × 𝑉𝑉15 
𝑣𝑣𝑎𝑎𝑑𝑑𝑗𝑗 = 𝑣𝑣 × 𝑫𝑫𝑫𝑫𝑫𝑫
HCM, Chp.10~12/HCS
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+ Time



Occupancy

11-18 - 26- 35  -  45

LOS:A  B  C    D     E      F

“Roadway occupancy is frequently used as a 

surrogate for density.” –HCM v7, p.4-6

Vehicle vs. Passenger Car

D=O=4

D=3; O=4



HCM v7, Exhibit 12-5

Capture the critical points



By Density



By Occupancy



Speed>.75FFS & lead(Speed)<.75FFS & lead(Speed,2)<.75FFS 

“A sudden drop in speed of at least 25% 
below the free-flow speed for a sustained 
period of at least 15 min that results in 
queuing upstream of the bottleneck.” 
–HCM v7, p.10-14

Capture Breakdown (HCM v7, Chp.26)



Capacity 
(Prob=0.15)

Kaplan 
Meier

Weibull

Lane1 1544 1510
Lane2 1896 1909
Lane3 1424 1446
Lane4 1424 1427

By Breakdown 





• Data Quality
o Aggregating errors
o Missing records
o Outliers

• Stochastic Methods
• Critical Occupancy
• Corridor Analysis

o Merge, diverge, weave
o Speed-Flow Typology

Email: Shen.QU@odot.oregon.gov
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