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Key issues…
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Learning outcomes…

5



“Each problem illustrates something important for a traffic engineer to do to find solutions to the facility’s problems…”
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For your Case Study for Assignment 43:

• You’ve developed an outline of the case study

• Spend 10 minutes discussing the outline and what you’ve learned 
about the case study thus far.  
• Identify the major reason for this case study: what does it try to do?

• Document how the problems illustrate some of the key HCM issues and 
insights

• Report your results to the class
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Assignment 44 - Contents



• Mean: 92

• Range: 83-95
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Exam #2 –Results



Exam #2 – Problem 1 – HCS Results
Approach EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Movement 1 2 3 4 5 6 7 8 9 10 11 12

Flow rate 125 225 50 75 175 125 50 125 50 25 150 75

Capacity 1273 1300 110 284 129 312

v/c ratio .1 .1 .5 .6 .2 .7

Queue .3 .2 2 4 1 5

Delay 8 8 63 36 40 41

LOS A A F E E E

Delay 42 41

LOS E D

1. Major street should operate with no problems
2. Sufficient capacity for minor street approaches
3. Moderate to long delays (LOS E, F) for NB and SB approaches
4. Low to moderate queue lengths (1-5 vehicles) for NB and SB approaches
5. What do you notice about relative volume distribution on the four approaches? 10



Exam #2 – Problems 2/3 – HCS Results

1. TWSC minor TH approaches operate at LOS E; NBL movement operates at LOS F
2. All movements under AWSC and signal control operate at LOS B or better
3. While major street delays increases somewhat when control type is changed from TWSC, 

overall the intersection operates much better with AWSC or signal control 
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Exam #2 – Problems 2/3 – HCS Results

1. TWSC minor TH approaches operate at LOS F; delay estimates beyond model range
2. All movements under AWSC and signal control operate at LOS B or better (nearly so)
3. Delays are intolerable under TWSC
4. Both AWSC or signal control results in acceptable operation

LOS A/B↓

F F
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Exam #2 – Problem 4 – TWSC Intersection Model Limitations

Example Responses:
1. Model boundary: when capacity is computed to be zero, delay is not reported
2. No delay calculated for major street TH/RT  (rank 1) movements
3. Only three lanes allowed on each approach (not limitation for this problem)
4. Performance measures not reported for intersection
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Exam #2 – Problem 5 – AWSC Intersection Model Limitations

Primary issue:
• HCS limits two lanes on each approach
• Two possible configurations and reduced volumes for analysis with HCS
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Exam #2 – Problem 5 – AWSC Intersection Model Limitations

Delay EB WB NB SB

(1) 17.5 17.1 15.8 24.1

(2) 15.3 14.0 14.6 21.3

1. Two possible assumptions on how to 
adapt AWSC intersection model to given 
conditions

2. In either case, the total volume must be 
reduced to account for the fewer 
number of lanes

3. Both assumptions lead to nearly the 
same results (in terms of delay)

4. Note that results are either side of LOS 
boundary B/C (which would be 
important in presenting and interpreting 
results) 15



Exam #2 – Problem 6 – Control Decision
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1. TWSC should not be considered in the future because of unacceptable performance on the minor street
2. Either AWSC or signal control are feasible alternatives and produce similar approach delay predictions
3. All other factors being equal, AWSC could be chosen because of cost; actuated signal control could 

provide more flexibility in operation by responding to changing traffic conditions
16



Exam #2 – Problem 7 – AWSC Model Description

1. Adjust saturation headways based on turning movement volumes and heavy vehicle 
percentages

2. Compute degree of saturation through iterative process
3. Compute service time
4. Compute capacity through iterative process (until X reaches 1.0)
5. Compute delays and LOS for lane groups, approaches, and intersection
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Exam #2 – Problem 8 – TWSC Model Description

1. Compute critical headway and follow up headway as a function of proportion of heavy 
vehicles and grade

2. Determine conflicting flow and (if appropriate) compute impedance factors
3. Compute potential capacity
4. Compute movement capacity
5. Determine shared lane capacity
6. Determine v/c ratio, queue length, and control delay
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Exam #2 – Problem 9 – Signalized Intersection Model Description

1. Determine saturation flow rate (based on base and adjustments)
2. Predict green time (iterative process)
3. Compute capacity
4. Compute delay and queue length
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Exam #2 – Problem 1 – HCS Results
Approach EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Movement 1 2 3 4 5 6 7 8 9 10 11 12

Flow rate 125 225 50 75 175 125 50 125 50 25 150 75

Capacity 1273 1300 110 284 129 312

v/c ratio .1 .1 .5 .6 .2 .7

Queue .3 .2 2 4 1 5

Delay 8 8 63 36 40 41

LOS A A F E E E

Delay 42 41

LOS E D

1. Major street should operate with no problems
2. Sufficient capacity for minor street approaches
3. Moderate to long delays (LOS E, F) for NB and SB approaches
4. Low to moderate queue lengths (1-5 vehicles) for NB and SB approaches
5. What do you notice about relative volume distribution on the four approaches? 20


