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City residents have asserted that increasing 

traffic volumes at the intersection of Styner 

Avenue, Lauder Avenue, and U.S. 95 are 

increasing delays for and reducing the safety of 

motorists traveling through the intersection. 

The city has requested that the Idaho 

Transportation Department signalize the 

intersection.

What issues do you think should be considered 

by the state's traffic engineer in resolving this 

problem?
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HCM 2010 slides courtesy 
of Mark Vandehey, 
Kittelson and Associates
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Persistent Concepts: 1950 – 2010
Signalized Intersections

• Capacity

• Saturation flow rate

• Signal control 
system

• Left turns

• Arrival flow

• Unit of analysis

• Performance
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Treatment of Persistent Concepts
Signalized Intersections

Concept Introductory Course Graduate Course

Capacity c = (g/C)s c = (g/C)s

Sat flow rate No adjustments Adjustments

Signal control Pretimed Actuated

Left turns Protected Permitted, protected

Arrival pattern Uniform Variable

Analysis unit Movements Lane group

Performance Capacity sufficiency
Uniform delay

Capacity sufficiency
Uniform delay
Back of queue size
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Representation of Signalized 
Intersection

Introductory Course Graduate Course

• Pretimed signal operation • Actuated signal operation

• Automobile mode only • Automobile mode only

• Exclusive LT lanes 
• 1-2 TH lanes

• Two intersecting 1-way streets; 
Permitted LT operation

• Uniform deterministic arrivals 
& departures

• D/D/1 queuing model

• Arrival pattern based on 
departures from upstream 
signalized intersection

• Demand less than capacity • Demand exceeds capacity
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Graduate Course – Intersection Operations
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Basic queuing 
models Simplified 

scenarios
Computational 

engines and 
model testing

HCM 
Applications 

GuideTheory
• Traffic flow (queuing 

models)
• Signal controller operations
• Predicting green duration
• Predicting arrival patterns
• Predicting delay
• Left turn phasing
• Predicting queue length

HCS
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Traffic Control Process Diagram…

User
 Flow rate
 Headway 

Detector
 Stop bar
 Presence detection
 Vehicle speed
 Vehicle length
 Unoccupancy time
 Maximum 

allowable headway

Controller
 Minimum green time
 Passage time
 Maximum green 

time

Display
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Simplified scenarios…

φ 2

φ 4

φ 2

φ 4

φ 2

φ 4

φ 6
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