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Detailed Project Example
ABC Go Result
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« 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

Connecticut Department of Transportation
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Bridge Elevation

Connecticut Department of Transportation
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Existing Bridge Plans
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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

Connecticut Department of Transportation

Project Scope

« Rehabilitation Study Completed
- Options Investigated
e Deck Replacement (CIP or Precast Panels and Full Paint)

e Superstructure Replacement with Modular Deck Beams

e Full Replacement with Shortened Single Span and
Relocation of Commuter Lot

Connecticut Department of Transportation




Non-ABC Option

» Staged construction
Option 1
— Maintain 2 lanes in each
direction
3 Stages
Partial median crossovers

Potential Staging Option 1

Non-ABC Option

« Staged construction
Option 2
— Maintain 2 lanes in each
direction
— 3 Stages
- Full median crossovers

Potential Staging Option 2

Connecticut Department of Transportation




TOWN

Detour Options

» Neither were very
good e

« ADT for I-395: B
- 23,400
— Not bad

« ADT for Route 85
- 19,000

— Tough for a detour on a
typical 2 lane highway.

Potential Detours

Connecticut Department of Transportation

ABC Option
« Close the bridge, One Qs Qs
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

e Deck removal

o Erection of panels




Project Scope

* Project scope

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

- Longitudinal PT Connections
— Rehabilitate the substructure

Connecticut Department of Transportation

Let's investigate a detour for Route 85

« Why?
- This will allow virtual free flow of the ramp traffic
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Segment 1
Route 161
2.5 miles
2 lane road
Speed Limit 45 mph

Segment 1 Roadway

1 Traffic Signal [

Detour Map

Segment 1 Roadway

Detour Segment 1 Length i miles
Segment 1 speed limit mph
Segment 1 Congestion Factor . See Note 1
Segment 1 Time minutes

Segment Congestion Factor

Conditions at Bridge

Nonimiteq | Mon-imited | 4| Limited | Limited
access BCCESS access

access ’ access °
highway, highway, | highway,
igway, mighway, directional | directional

“’185' ;JDQT * . "’":"n‘;[o’; 7| aor< | aDT>
o 25000 | 25000

Longer than 2.0 miles
ADT > 8,000 per lane

Longer than 2.0 miles,
ADT< 8,000 per lane

0.5-2.0 miles, ADT <
3,000 - 8,000 per lane

0.5- 2.0 miles, ADT <
3,000 per lane

Conditions on Detour

Less than 0.5 mile, ADT
< 3,000 per lane

Congestion Factor Table




Segment 2
Route 161
2 miles
2 lane road
Speed Limit 35 mph
No Traffic Signals or stops

Segment 2 Roadway

d nt Analysi

Seg ment 2 Segment 1 Roadway

Detour Segment 2 Length 2.00 miles
Segment 2 speed limit 35 mph
Segment 2 Congestion Factor 20 See Note 1
Segment 2 Time 6.86 minutes

Segment Congestion Factor

Conditions at Bridge

Nonimiteq | Mon-imited | 4| Limited | Limited
abcass access access BCCESS access
ey | G | 18 | Grocrone | arectan

total ADT < total ADT > | & | s

5,000 10000 1 25000 | 25000

Longer than 2.0 miles

ADT > 8,000 per lane 1.50

Longer than 2.0 miles,

ADT< 8,000 per lane 1.25

Detour Map

0.5 - 2.0 miles, ADT <

3,000 - 8,000 per lane 1.25

0.5- 2.0 miles, ADT <
3,000 per lane LD

Conditions on Detour

Less than 0.5 mile, ADT
< 3,000 per lane 1.00

Congestion Factor Table




Segment 3
- Route 161
0.6 miles
2 lane road
Speed Limit 25 mph
Congested

Segment 3 Roadway
2 Traffic Signals

Beibct o, onzss

Detour Map

gment Analysi
Segment 3 Segment 3 Roadway lﬁw

Detour Segment 3 Length miles
Segment 3 speed limit mph
Segment 3 Congestion Factor See Note 1
Segment 3 Time minutes

Segment Congestion Factor

Conditions at Bridge

Nonimiteq | Mon-imited | 4| Limited | Limited

abcass access access BCCESS access
ey | G | 18 | Grocrone | arectan

total ADT < total ADT > | & | s

5,000 10000 1 25000 | 25000

Longer than 2.0 miles

ADT > 8,000 per lane 1.50

Longer than 2.0 miles,

ADT< 8,000 per lane 1.25

0.5 - 2.0 miles, ADT <

3,000 - 8,000 per lane 1.25

0.5- 2.0 miles, ADT <
3,000 per lane LD

Conditions on Detour

Less than 0.5 mile, ADT
< 3,000 per lane 1.00

Congestion Factor Table




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

Detour Map

Segment 4

Detour Segment 4 Length miles
Segment 4 speed limit mph
Segment 4 Congestion Factor See Note 1
Segment 4 Time minutes

Segment Congestion Factor

Conditions at Bridge

Non-limited ’ Limited | Limited

MNon-limited Non-limited

access BCCESS access

access access °
highway, | highway,

highway,
gy, mighway, directional | directional
ADT < ADT >

fotal ADT < fotal ADT >
25,000 25,000

5,000 10,000

Longer than 2.0 miles

ADT > 8,000 per lane 150

Longer than 2.0 miles,

ADT< 8,000 per lane 1.25

0.5 - 2.0 miles, ADT <

3,000 - 8,000 per lane 1.25

0.5-2.0 miles, ADT <

3,000 per lane LD

Conditions on Detour

Less than 0.5 mile, ADT
< 3,000 per lane 1.00

Congestion Factor Table




Route 85 Detour Delay

Route 85 Detour Total Impact

Number of Stops along detour stop signs or signals

Delays at stop signs minutes Delay Time per stop minutes

L 1]

Aggregate Detour Time minutes (use this in the Base Spreadsheet)

Matrix Detour Impact Result

Connecticut Department of Transportation

How does this approach rate for ABC?

« Let’s investigate the option of closing Route 85
« Use the ABC Decision Matrix

Connecticut Department of Transportation




I-395 Lane Reduction Dela
Detour Traffic on Ramps R e e

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

Hourly volume during peak periods 1200 total vehicles per hour
Number of Lanes in service during peak n lanes
Peak Lane Volume 1199.988 |vehicles per hour per lane

Average delay time per vehicle minutes (see basis to the night)

Matrix Lane Reduction Impact Result

Connecticut Department of Transportation

I-395 User Impact Analysis

- ; oadway on Bridge
Conventional Construction Rozdway on Bridge £33

Average Daily Traffic 23400  |vehicles per day

« 3 Stages . .
Conventional Consfructlon ) i
750 days of construction
£ Aggregate Impact Time 3047 Person Days
Reduced Speed In Work Zone Delay Time (Per Delay Time Sheets) 0.25 minutes
A . Construction Impact Duration | 14 |Days
Assume 15 second additional time Aggrege Impect Tme 57 porson Days
Matrix Impact Comparison for Roadway on Bridge
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

Connecticut Department of Transportation




Route 85 User Impact Analysis

Roadway Below Bridge

Conventional Construction pverage Dally Tt ORI o i
Q N O C I O S U re S Conventional Construction

. Delay Tim_e (Per Delay Time Sheets) 0.00 minutes
° N 0 a d d |t| ona I d e I ays d = to Construction Impact Duration 750  |Days

Aggregate Impact Time 0 Person Days

con St ru Ctl on Delay Time (Per Delay Time Sheets) minutes
14

Construction Impact Duration Days
A B C Aggregate Impact Time 4803 Person Days

Matrix Impact Comparison for Roadway below Bridge

Closed Roadway

Detour

Two-7 day periods

26 minute average delay

Connecticut Department of Transportation

Overall User Impact Analysis

Percent Reduction in Aggregate Impact Time
Conventional Construction
Total Aggregate Impact Time 3047 Person Days

ABC
Total Aggregate Impact Time 4860 Person Days

User Impact Reduction

Note: Negative value indicated that ABC has more impac
—_— |

Matrix Impact Comparison for Total Impact

» This was determined to be unacceptable

 Investigate if ramp signals can handle both I-395 and
Route 85

» Result: There was an acceptable LOS

Connecticut Department of Transportation




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

Connecticut Department of Transportation

I-395 User Impact Analysis

Roadway on Bridge

Conventional Construction
Average Daily Traffic [23400 |vehicles per day
4 g onventiona onstruction
3 Stages Blatmariin] Soniuid

g Delay Time (Per Delay Time Sheets) | 025 |minutes
* 750 days of construction . e
* Reduced speed in work zone Dol T ey Tome o, [ e

Aggregate Impact Time 455 Person Days

« Assume 15 second delay AT -
ABC
« Use ramps to divert traffic
« Two-7 day periods

2 minute additional delay due
to signal

Matrix Impact Comparison for Roadway on Bridge

Connecticut Department of Transportation




Revised Route 85 User Impact Analysis

. ¥ Roadway Below Bridge
Conventlonal ConStrUCtlon Average Daily Traffic [ 19000 |venicles per day

Q N O C I O S U re S Conventional Construction

Delay Time (Per Delay Time Sheets) 0.00 |minutes
1+ Construction Impact Duration 750 Days
R N O a d d Itl O n a I d e I ays d u e to Aggregate Impact Time 0 Person Days
con St ru Ctl on Delay Time (Per Delay Time Sheets) minutes

Construction Impact Duration Days
A BC Aggregate Impact Time 369  Person Days

Matrix Impact Comparison for Roadway below Bridge

« No closures

« Assume 2 minute Average
increased delay at signal

Connecticut Department of Transportation

Revised Overall User Impact Analysis

Percent Reduction in Agqregate Impact Time
Conventional Construction
Total Aggregate Impact Time 3047 Person Days

ABC
Total Aggregate Impact Time 824 Person Days

I

|User Impact Reduction 73% / 8
Note: Negative value indicated that ABC has more impact ‘\E

Matrix Impact Comparison for Total Impact

Connecticut Department of Transportation




Cost Analysis

Preliminary Cost Evaluation

Estimated conventional construction project cost =
Required Bridge $5,000.000
Overbuild $0
Total conventional bridge cost $5,000,000

Estimated CE&I Costs per month
Field office monthly cost $5,000
CE&l staff monthly cost (field plus main office) $60,000
Total CE&I Monthly Cost = $65,000

Matrix Cost Calculations

Connecticut Department of Transportation

Cost Analysis

Net time savings for ABC = b months

Estimated Percent Premium for ABC =

MPT savings with ABC
Things that you can eliminate from conventional construction by using ABC
Overbuild for staging
Temporary bridge $0
Temporary signhal $0
Other \ Temporary Barriers on [-395 $150,000
Total MPT Savings with ABC $150,000

Matrix Cost Calculations

Connecticut Department of Transportation




Cost Analysis

Cost analysis

Premium for ABC = $1,000,000

CEIl Cost Savings = $975,000

MPT savings with ABC = $150,000

Net cost change for ABC = -$125,000
ABC is less expensive than conventional

Net percentage of conventional cost =

Matrix Cost Results

Connecticut Department of Transportation

ABC Scoring

Average Daily Traffic No traffic impacts

Combined traffic on and under Less than 10000
10000 to 40000
40000 to 70000
70000 to 100000
More than 100000

User Impact Reduction Zero

Calculated by spreadsheet 1% to 20%
21% to 40%
41% to 60%
61% to 80%
81% to 100%

Bridge Location Rural Bridge away from town center

Stakeholder Impact Rural bridge near town center
Suburban bridge away from town center
Suburban bridge near major traffic generators
Urban Bridge near major traffic generators
Urban Bridge near emergency services

Matrix Input
Connecticut Department of Transportation




ABC Scoring

Use of Typical Details Complex and unfavorable geometry

Curved and skewed bridges

Curved bridges

Skewed Bridges

Simple geometry well suited for typical details

Work Zone Geometry Short duration project with good geometry & flow
Detour quality and/or Short duration project with moderate geometry & flow

MPT Quality Average project duration with average geometry & flow
Long duration project with moderate geometry & flow
Long duration project with complex geometry & flow

Site Conditions significant limitations on work

Utilities’fROW/Env. Compliance maoderate construction limitations for portions of the wark
minor construction limitations

No Restrictions

Matrix Input

Connecticut Department of Transportation

ABC Scoring

Railroad Impacts [0 ] No Railroad (entry of 0 = not considered in score)

Envir. WaterHandling [ 0 | 0 No Restrictions (entry of 0 = not considered in score)

Waterway Limitatons | 0 | No impact (entry of 0 = not considered in score)

Matrix Input

Connecticut Department of Transportation




ABC Scoring
Cost Analysis >30%

Factor = -3% 20% < Factor < 30%

Net percentage of conventional cost 10% < Factor < 20%

Negative value means that ABC has 5% < Factor < 10%
less net cost when compared to 0% < Factor < 5%
conventional construction Factor <0%

Matrix Input

Connecticut Department of Transportation

Weight Adjusted Maximum  Adjusted
Factor Score Score
10 30 50
30 120 150
5 20 25
20 25
24 40
15 25
0
120
0
5 0
Total Score 349

Average Daily Traffic
User Impact Reduction
Bridge Location

Use of Typical Details
Work Zone Geometry
Site Conditions
Railroad Impacts

Cost Analysis

Envir. /Water Handling
Waterway Limitations

COoOPRPOLWWER BpPW

[ABC Rating] 75

ABC Rating Scale
60-100 |Use ABC
50-60 Consider ABC
0-50 Do not use ABC

Matrix Weighted Scoring Results
Connecticut Department of Transportation




Construction

\

Construction

Panel Erection

Connecticut Department of Transportation




Construction
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Partial Project Completion
Connecticut Department of Transportation

Questions
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