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CTDOT Approach to User Impacts

• User costs
– Some states calculate user costs using 

complex models

• This is perfectly acceptable

• Not all states have these tools

• CTDOT needed a simple method to determine 
road user impacts

– What is important?

• Impact of ABC on road users

• Not specifically the road user costs (you can’t 
spend them)
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CTDOT Approach to User Impacts

• User cost impact ratio approach
– Compare aggregate road user impacts 

for ABC versus conventional construction

• Calculated in person days

• Add up impacts to travelers on the bridge 
and below the bridge

• Calculate a percent increase or reduction 

– Key factors needed

• ADT for all roadways

• Delay time for all roadways
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CTDOT Approach to User Impacts

• User delay approach

• Developed by CTDOT Traffic Office

• Three scenarios
– Detours: Closing a road and detouring 

traffic around a site

– Alternating One-way Traffic: Closing 
bridge to one lane and accommodating 
traffic with signals or stop signs

– Reduced Lanes: Reducing the number of 
lanes on a multi-lane highway
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Detour Analysis

• Approach
– Break up detour into common segments

– Calculate travel time through each segment and total 

– Account for congestion and stops

– Calculate the average time to travel through a detour

• If peak times differ from off peak, a weighted average time can be calculated

• This approach can be broken down even further if desired
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Detour Analysis

• Congestion Factor
– Accounts for delays due to higher 

traffic volumes on the detour route

– Function of:

• Length of Segment

• Overall ADT

• ADT per lane

• Type of roadway

– Expressed in a multiplier to time to 
account for increase in trave time 
through the segment

• 1.25 = 25% increase in time
CTDOT ABC Matrix Screen Shot
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Detour Analysis

CTDOT ABC Matrix Screen Shots
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Detour Analysis

• What if the ADT varies over time?
– You can get a sophisticated as you want

– The key is to calculate the aggregate delay time for all travelers

• Example:  Reduced weekend traffic

Detour Time

Detour Time 

(minutes) ADT

Aggregate Detour Time 

(person minutes)

Weekday 8.4 2500 21000

Weekend 3.6 1500 5400

Aggregate Detour Time 26400

Total ADT 4000

Weighted Average Detour time 6.6

Example of weighted variable detour time approach
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Detour Analysis
• Project Example

– Short Span Bridge Replacement

– CT Route 74 over Skungamaug
River

– Concrete encased steel beams

– Stone Abutments

– ADT 2,700

– Built in 1916

Bridge Elevations

Existing Bridge Section
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Project Options
• Option 1: Conventional 

Construction
– One lane Alternating Traffic

– Slight overbuild to 
accommodate traffic in stage 2

– Temporary Signal

• Option 2: ABC
– Precast Integral Abutments

– NEXT Beams (modular deck 
beams)

– Closure with Detour

Approach Roadway
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Proposed Layout

Bridge Site Plan
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Proposed Layout

Proposed Bridge Section
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Proposed Detour

Location Plan
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Detour Analysis

CTDOT ABC Matrix Screen Shot

Location Plan
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Alternating One-way Traffic  
Analysis

• Approach
– Complete basic analysis of travel time through the work zone

– Values used are based on past projects

– Assumptions

CTDOT ABC Matrix Screen Shots
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Sample Project Results

CTDOT ABC Matrix Screen Shots
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Sample Project Results

• Recommendation was for 
ABC

• What drove this decision?
– Total project cost was less:  

• Saved 12 months of 
construction management costs

• Eliminated the temporary 
signal

• Geometry at site was not 
conducive to staged 
construction

– Realities of the detour

• Virtually no one would be 
taking the entire detour

Location Plan
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Lane Reduction Delay Analysis

• Approach
– Used for projects where a reduction 

in lanes is being considered

– Example: Interstate Highway 
reducing from 6 lanes to 4 lanes

– Basis of delay time

• If lane volume is less than 1400 
vph, no delay

• Delay increases linearly as volume 
increases

• Based on previous experience
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Lane Reduction Delay Analysis

• Approach
– Break up analysis into periods

• Peak Periods: If hourly data is not available, peak hourly can be estimated 
as 10% of the ADT

• Off-peak periods: If hourly data is not available, peak hourly can be 
estimated as 3% of the ADT

– Reduced ADT can be used for short duration projects where significant public 
outreach is used to divert traffic.

– Calculate a weighted average delay time
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Lane Reduction Delay Analysis

• Example

– 3 Lane expressway bridge being reduced to two lanes during 
construction

– ADT = 72000 (36,000 in each direction)

– Peak lane volume:  Assume 10% ADT = 3600 vph

– Length of peak periods: 2 hours, twice a day (Medium traffic 
volume)

– Off-peak lane volume: Assume 3% ADT = 1080 vph
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Lane Reduction Delay Analysis
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Lane Reduction Delay Analysis
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Lane Reduction Delay Analysis

• Notes

– 20% of the vehicles are delayed 12 minutes

– 80% of vehicles have no delay

– Weighted average delay is 4.8 minutes

CTDOT ABC Matrix Screen Shots
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Thank you

Web address to CTDOT ABC Decision Matrix

https://www.ct.gov/dot/lib/dot/documents/aec/EB-2017-6.pdf

Questions
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