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Module 4

Detailed Project Example 
ABC Go Result

Michael P. Culmo, P.E.
Chief Bridge Engineer
CHA Consulting, Inc.

Presenter
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Project Location
• Located in Eastern, 

Connecticut

– Town of Waterford

– Interstate I-395 over State 
Route 85

– Route 85 is a significant 
connector road from Hartford 
to New London

Connecticut State Map
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Project Location

Area Map
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Project Location

Racetrack

Significant Shopping 
Area

Local Map
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Project Location

Project Site Map
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Project Location

Aerial View of Bridges
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Bridge Details

Bridge Elevation
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Existing Bridge Plans

Existing Bridge Plan and Elevation
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Existing Bridge Plans

Existing Bridge Sections
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Existing Bridge Plans

Bridge Framing Plans
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Existing Conditions

Total Deck Deterioration: 15%
Maximum 18% in Span No. 2
Dampness of up to 90% per bay 
after a rain event, therefore 
waterproofing membrane may have 
failed. 

Typical Underside of Deck
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Project Scope

• Rehabilitation Study Completed

– Options Investigated

• Deck Replacement (CIP or Precast Panels and Full Paint)

• Superstructure Replacement with Modular Deck Beams

• Full Replacement with Shortened Single Span and 
Relocation of Commuter Lot
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Non-ABC Option

• Staged construction 

Option 1
– Maintain 2 lanes in each 

direction

– 3 Stages

– Partial median crossovers

Potential Staging Option 1
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Non-ABC Option

• Staged construction 

Option 2
– Maintain 2 lanes in each 

direction

– 3 Stages

– Full median crossovers

Potential Staging Option 2
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Detour Options

• Neither were very 
good

• ADT for I-395:
– 23,400

– Not bad

• ADT for Route 85
– 19,000

– Tough for a detour on a 
typical 2 lane highway

Potential Detours
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ABC Option
• Close the bridge, One 

direction at a time
– Maintain 2 lanes on the other 

half of the bridge

– Divert I-395 traffic through 
the diamond interchange for 
approximate 1-week (per 
direction)

– Modify traffic signals at ends 
of ramps

– Limit significant work over 
Route 85 to off-peak hours

• Deck removal

• Erection of panels

Bridge Site Layout
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Project Scope

• Project scope

– Deck Replacement with Precast Deck Panels and Full Painting 
the Steel Superstructure

– Longitudinal PT Connections

– Rehabilitate the substructure
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Let’s investigate a detour for Route 85

• Why?

– This will allow virtual free flow of the ramp traffic

Bridge Site Layout Showing Use of Ramps
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Route 85 Delay

• Segment 1
– Route 161

– 2.5 miles

– 2 lane road

– Speed Limit 45 mph

– 1 Traffic Signal Segment 1 Roadway

Detour Map
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Segment Analysis

• Segment 1 Segment 1 Roadway

Detour Map

Congestion Factor Table
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Route 85 Detour Delay

• Segment 2
– Route 161

– 2 miles

– 2 lane road

– Speed Limit 35 mph

– No Traffic Signals or stops

Segment 2 Roadway

Detour Map
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Segment Analysis

• Segment 2 Segment 1 Roadway

Detour Map

Congestion Factor Table
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Route 85 Detour Delay

• Segment 3
– Route 161

– 0.6 miles

– 2 lane road

– Speed Limit 25 mph

– Congested

– 2 Traffic Signals
Segment 3 Roadway

Detour Map
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Segment Analysis

• Segment 3 Segment 3 Roadway

Detour Map

Congestion Factor Table
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Route 85 Detour Delay

• Segment 4
– I-95 and I-395

– 3.3 miles

– Limited access highways

– Speed Limit 55 mph

– 1 Signal at off ramp Segment 4 Roadway

Detour Map
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Segment Analysis

• Segment 4 Segment 4 Roadway

Detour Map

Congestion Factor Table
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Route 85 Detour Delay

• Route 85 Detour Total Impact

Matrix Detour Impact Result
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How does this approach rate for ABC?

• Let’s investigate the option of closing Route 85

• Use the ABC Decision Matrix
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I-395 Lane Reduction Delay

• Detour Traffic on Ramps
– Assume 10% ADT/2 for hourly 

volume

– ADT=23,400/2 = 11,700 each way

– Peak hourly volume = 1200 vhp

– Volume is less than 1400

– No delay on ramp Aerial View of Project Site

Matrix Lane Reduction Impact Result
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I-395 User Impact Analysis

Conventional Construction

• 3 Stages

• 750 days of construction

• Reduced speed in work zone

• Assume 15 second additional time 
to traverse the work zone due to 
construction

ABC

• Use ramps to divert traffic

• Two-7 day periods

• 15 second delay due to reduced 
speed

Matrix Impact Comparison for Roadway on Bridge
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Route 85 User Impact Analysis

Conventional Construction

• No closures

• No additional delays due to 
construction

ABC

• Closed Roadway

• Detour

• Two-7 day periods

• 26 minute average delay

Matrix Impact Comparison for Roadway below Bridge
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Overall User Impact Analysis

• This was determined to be unacceptable 
• Investigate if ramp signals can handle both I-395 and 
Route 85

• Result:  There was an acceptable LOS

Matrix Impact Comparison for Total Impact
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How does this new approach rate for ABC?

• Let’s investigate the option of using the ramp 
termini signals for traffic control

• Use the ABC Decision Matrix
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I-395 User Impact Analysis

Conventional Construction

• 3 Stages

• 750 days of construction

• Reduced speed in work zone

• Assume 15 second delay

ABC

• Use ramps to divert traffic

• Two-7 day periods

• 2 minute additional delay due 
to signal

Matrix Impact Comparison for Roadway on Bridge
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Revised Route 85 User Impact Analysis

Conventional Construction

• No closures

• No additional delays due to 
construction

ABC

• No closures

• Assume 2 minute Average 
increased delay at signal

Matrix Impact Comparison for Roadway below Bridge
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Revised Overall User Impact Analysis

Matrix Impact Comparison for Total Impact
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Cost Analysis

Matrix Cost Calculations
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Cost Analysis

Matrix Cost Calculations
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Cost Analysis

Matrix Cost Results
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ABC Scoring

Matrix Input
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ABC Scoring

Matrix Input
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ABC Scoring

Matrix Input
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ABC Scoring

Matrix Input
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Weighted Scoring

Matrix Weighted Scoring Results
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Construction

Panel Erection
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Construction

Panel Erection
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Construction

Partial Project Completion
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Thank you

Questions
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