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• What resources do you have available to you?

Volume 1. Concepts
Volume 2. Uninterrupted Flow
Volume 3. Interrupted Flow
Volume 4. Applications Guide

• Chapter 16. Urban Street Facilities
• Chapter 17. Urban Street Reliability and ATDM
• Chapter 18. Urban Street Segments
• Chapter 19. Signalized Intersections
• Chapter 20. TWSC Intersections
• Chapter 21. AWSC Intersections
• Chapter 22. Roundabouts
• Chapter 23. Ramp Terminals and Alternative 

Intersections
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• What resources do you have available to you?

TRB Committee on Highway Capacity and Quality of Service
https://www.hcqstrb.org/

HCM Volume 4
https://hcmvolume4.org/

Current chapter drafts and updates
http://hcm2010update.kaiproject.com/
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• What resources do you have available to you?

https://hcm-intersection-models-book.weebly.com/
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• What resources do you have available to you?

This Guidebook is intended to be a supplemental resource 
document to the HCM that can be used in a variety of ways:
• It can provide guidance on how to approach, execute, and 

interpret the results of a facility-specific analysis that the 
user might need to undertake.

• It can offer insights into specific areas of the analysis where 
special care should be taken to ensure that the analysis 
results reasonably and appropriately address the issues of 
concern.

• It can identify and characterize the interactions that one 
facility type can have on other adjacent or nearby facility 
types.

• It can provide example data sets and prototypical analysis 
procedures that can be used as templates for addressing 
other similar real-world problems that the user might 
encounter.

http://www.hcmguide.com/index.htm
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• What resources do you have available to you?

https://hcmvolume4.org/pages/6-planning-and-preliminary-
engineering-applications-guide-to-the-hcm

Planning and Preliminary Engineering Applications Guide
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• What resources do you have available to you?

https://ops.fhwa.dot.gov/trafficanalysistools/
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• What resources do you have available to you?

https://safety.fhwa.dot.gov/intersection/signal/fhwasa13027.pdf
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• What resources do you have available to you?

http://www.trb.org/Publications/Blurbs/164470.aspx
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• What resources do you have available to you?

https://ops.fhwa.dot.gov/publications/fhwahop08024/index.htm
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• What resources do you have available to you?

http://www.trb.org/Main/Blurbs/169437.aspx
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• What resources do you have available to you?

http://sites.kittelson.com/TSSM
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• What resources do you have available to you?

• Which of these have you used?
• Which of these didn’t you know about before?
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• Simplified scenarios
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• Computational engines



22

• Derivations
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• Example calculations
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• What determines capacity?

• What is the traffic 
intensity or degree of 
conflict?

• How many 
competitors do you 
face? 

• How does this degree 
of conflict translate to 
a saturation headway?

• What are the size, 
availability, and 
usefulness of 
gaps/headways?

• How does this 
translate to capacity?

• How do we represent 
driver behavior? 
• critical headway
• follow-up 

headway

• What is the saturation 
flow rate?

• How much green time is 
available?

• How do we predict green 
time and cycle length?

AWSC intersections TWSC intersections Signalized intersections
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Model Assumptions (M/M/1 
queuing model)
• Random process (vehicle arrivals)
• Two behavioral parameters for 

minor stream drivers
• Critical headway
• Follow-up headway

• Traffic stream hierarchy

The Big Picture
• How large are the headways 

in the major traffic stream?
• What size headways do 

minor stream drivers need?
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• Accepting and 
rejecting a 
headway…
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• Accepting and 
rejecting a 
headway…
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• Follow up headway: 
more than one minor 
street vehicle using one 
major street headway
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• Follow up time: more 
than one minor street 
vehicle using one major 
street headway
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• Follow up time: more 
than one minor street 
vehicle using one major 
street headway
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• Follow up time: more 
than one minor street 
vehicle using one major 
street headway
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• Follow up time: more 
than one minor street 
vehicle using one major 
street headway
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Time

h

BA

Question: How do we 
model a random process?

𝑃 ℎ ≥ 𝑡 =  𝑒ିఒ௧

𝑃 ℎ ≥ 𝑡௖ =  𝑒ିఒ௧೎

𝑃 ℎ < 𝑡௖ = 1 −  𝑒ିఒ௧೎
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1

Question: How useful is a 
headway of a given size?
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tc
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1

Question: What is the 
capacity of a major street 
headway?
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Question: What is the 
capacity of a major street 
headway?
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Question: How likely is a 
given headway range to 
occur? 𝑃 ℎ < 𝑡௖ = 1 −  𝑒ିఒ௧೎

𝑃 ℎ < 𝑡௖ +  𝑡௙ = 1 −  𝑒ିఒ(௧೎ା௧೑)

𝑃 𝑡௖ ≤ ℎ < 𝑡௖ +  𝑡௙ = 1 −  𝑒ିఒ ௧೎ା௧೑ − 1 −  𝑒ିఒ௧೎

𝑃 𝑡௖ ≤ ℎ < 𝑡௖ +  𝑡௙ = 𝑒ିఒ௧೎ − 𝑒ିఒ ௧೎ା௧೑
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Question: What is the capacity of a 
given headway or headway range?

3600𝜆   𝑜𝑟   𝑣

𝑛  𝑃 𝑟𝑎𝑛𝑔𝑒 𝑜𝑐𝑐𝑢𝑟𝑖𝑛𝑔  (3600𝜆)

How many gaps or headway occur in one hour?

What is capacity of headway range?

or 𝑛  𝑃 𝑟𝑎𝑛𝑔𝑒 𝑜𝑐𝑐𝑢𝑟𝑖𝑛𝑔  (𝑣)
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Question: What is the 
capacity of the minor 
stream?

𝑐 =  
𝑣௖𝑒ି௩೎௧೎/ଷ଺଴଴

1 − 𝑒ି௩೎௧೑/ଷ଺଴଴
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𝑐 =  
𝑣௖𝑒ି௩೎௧೎/ଷ଺଴଴

1 − 𝑒ି௩೎௧೑/ଷ଺଴଴

𝑐 =  
400𝑒ି ସ଴଴ (଺.ହ)/ଷ଺଴଴

1 − 𝑒ି(ସ଴଴)(ସ.଴)/ଷ଺଴଴

c =  541 veh/hr



47



48



49

2

8



50

7

4
5
6

1
2
3

98

12 11 10



51

7

4
5
6

1
2
3

98

12 11 10

8

8

8



52

7

4
5
6

1
2
3

98

12 11 10

9



53



54

The Big Picture
• How large are the headways 

in the major traffic stream?
• What size headways do 

minor stream drivers need?
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The Big Picture
• How does a traffic signal work
• What do you need to know about 

this process?
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Signal timing concepts
• Concurrency group
• Phase
• Ring barrier diagram
• Timers
• Traffic control process 

diagram
• Effective and displayed 

times
• Phase duration
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The Big Picture
• How does a traffic signal work
• What do you need to know about 

this process?
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The Big Picture
• How do we model traffic flow at a signalized 

intersection?
• Basic queuing model representations

• Flow profile diagram
• Cumulative vehicle diagram
• Queue accumulation polygon



Traffic flow concepts
• Flow profile diagram
• Cumulative vehicle 

diagram
• Queue accumulation 

polygon
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Traffic flow concepts
• Flow profile diagram
• Cumulative vehicle 

diagram
• Queue accumulation 

polygon
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Traffic flow concepts
• Flow profile diagram
• Cumulative vehicle 

diagram
• Queue accumulation 

polygon
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The Big Picture
• How do we model traffic flow at a signalized 

intersection?
• Basic queuing model representations

• Flow profile diagram
• Cumulative vehicle diagram
• Queue accumulation polygon
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Rules:
1. 2 slides with graphics (little or no text)
2. Tell us 2 things that you learned about this scenario
3. Tell us 2 questions that you have after reviewing the scenario
4. 4 minutes per presentation

Team Assignment: Explore a Simplified Scenario



70

Topics for today
• Welcome and overview
• Introductions
• Learning the HCM: what this course is … and isn’t
• What resources do you have available to you?
• Overview of our book
• Diving in: Exploring three simplified scenarios
• Assignment for next time
• Check-out



71

Final Questions


