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» User costs
— Some states calculate user costs using
complex models
e This is perfectly acceptable
e Not all states have these tools
e CTDOT needed a simple method to determine
road user impacts
- What is important?
e Impact of ABC on road users

o 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
e (Calculated in person days

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

e (Calculate a percent increase or reduction
— Key factors needed

e ADT for all roadways

e Delay time for all roadways

Connecticut Department of Transportation

» User delay approach : ‘
Developed by CTDOT Traffic Office A o Tt o |1l
« 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 onja multi-lane highway




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
o If peak times differ from off peak, a weighted average time can be calculated
e This approach can be broken down even further if desired
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» Congestion Factor

— Accounts for delays due to higher
traffic volumes on the detour route

— Function of:

e Length of Segment
e Overall ADT

e ADT per lane

e Type of roadway.

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

e 1.25 = 25% increase in time

Conditions on Detour




Detour Analysi

Detour Segment 1 Length ] miles 1. These caculations would be used if a detour was
Segment 1 speed limit mph . .
Segment 1 Cangestion Factor See Note 1 planned. The adjustment factor is to account for the

S it 1T . inut -
Famem e e anticipated volume of traffic on the detour.

Detour Segment 2 Length £ miles
Segment 2 speed limit mph
Segment 2 Congestion Facter 4 See Mote 1
Segment 2 Time ¥ minutes

Detour Sagment 3 Length iles 2. Segment Congestion Factor variables may be
S e et reduced for short term detours if the project wil

Segment 3 Congestion Factor See Note 1

Segment 3 Time minutes include special advance notice to motoring public

Detour Segment 4 Length miles during construction phase with the effect of reducing
Segment 4 speed limit mph

Segment 4 Congestion Factor See Note 1 overall short term traffic volumes.

Segment 4 Time . minutes

Detour Sagment & Length ilzs CTDOT ABC Matrix Screen Shots

Segment 5 speed limit mph
Segment 5 Congestion Factor See Mote 1
Segment 5 Time 000 |minutes

Assumptions
Mumber of Staps along detour [ 3 |stop signs or signals

Delays at stop signs minulas Delay Time per slnp minutes

Aggregate Detour Time 847 |minutes (use this in the Base Spreadsheet)
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Detour Analysi

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 Aggregate Detour Time
Detour Time (minutes) ADT (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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* Project Example

Detour Anal

Short Span Bridge Replacement

CT Route 74 over Skungamaug
River

Concrete encased steel beams
Stone Abutments

ADT 2,700

Built in 1916
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Project Options

« Option 1: Conventional « Option 2: ABC
Construction - Precast Integral Abutments
One lane Alternating Traffic = NEXT Beams (modular deck

Slight overbuild to beams) _
accommodate traffic in stage 2 - Closure with Detour

Temporary Signal

W & &
Approach Roadway
Connecticut Department of Transportation




osed Layout
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Bridge Site Plan

Connecticut Department of Transportation

Proposed La

37'-11" OUT TO OUT
34'CURB TO CURB

OPEN BRIDGE RAIL (TYP.) \
!

3 TUBE CURB MOUNTED
PROPOSED § ROUTE 74 —, —

50"t
SHOULDER e
VARIES WITH CURVE

5-0" ]
e SHOULDER |
VARIES WITH CURVE ‘.

2" HMA S0.5 ON 1" HMA S0.25
OVER MEMBRANE WATERPROOFING
(COLD LIQUID ELASTOMERIC)

P.AG. —
VARIES
1% WIN

RELOCATED —/
12" WATER LINE

NEXT 32D BEAM (TYP.)
§-11" (TYP.) 9" CLOSURE POUR (TYP.)

Proposed Bridge Section
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BRIDGE NO. 01120
ROUTE 74 OVER
SKUNGAMAUG RIVER

Location Plan
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Detour Segment 1 Length
Segment 1 speed limit mph
Segment 1 Congestion Factor . See Note 1
Segment 1 Time B minutes

Detour Segment 2 Length £ miles
Segment 2 speed limit mph
Segment 2 Congestion Factor b See Note 1
Segment 2 Time X minutes

Detour Segment 3 Length miles
Segment 3 speed limit mph
Segment 3 Congestion Factor 4 See Note 1

. ¥ 3 ) ,
Segment 3 Time - minutes ’ - PROPOSED DETOUR
o 6.5 MILES

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

Detour Segment 5 Length . miles
Segment 5 speed limit mph Location Plan

Segment 5 Congestion Factor 4 See Note 1
Segment 5 Time . minutes

MNumber of Stops along detour stop signs or signals . .
Delays at stop signs | 400 |minutes Aggregate Detour Time __14. 19 minutes

14 SIS C ke L Connecticut Department of Transportation




Alternating One-way Traff
Analysis
Approach

- Complete basic analysis of travel time through the work zone
— Values used are based on past projects
— Assumptions

1. On average, a typical car will spend one half of a For each direction:

complete cycle at the signal. Some vehicles will Estimated Cycle Time 125 Iminutes (See note 2)
arrive at the worst moment and wait an entire cycle to Average Delay Time 0.63 minutes (use this in the Base Spreadshest)
go. Some vehicles will arrive just as the light goes

green and have no delay. ** The estimated average cycle time can be assumed based on the following:

ADT <2000 1.00 minutes
2001 < ADT <4000 1.25 minutes
4001 < ADT <6000 1.50 minutes
6001 < ADT < 8000 2.00 minutes

2. The values given are for one way alternating stop
signs for low volume roads and and signals for
higher volume roads.

. . Do not use alternating one way traffic for ADT over 8000
3. For stop sign control, maximum length of
alternating traffic must be no greater than 400 feet

and clear sightline must be provided between the CTDOT ABC Matrix Screen ShOtS
two opposing traffic stop signs.

Connecticut Department of Transportation

Sample Project Result

Roadway on Bridge Route 74/ Skungamaug Ri

Average Daily Traffic 2700 vehicles per day

Conventional Construction
Delay Time (Per Delay Time Sheets) [ 063 |minutes
Caonstruction Impact Duration 240 Days
Aggregate Impact Time 284 Person Days

Delay Time (Per Delay Time Sheets) 1419 |minutes
Construction Impact Duration Days
Aggregate Impact Time 1490 Person Days

Percent Reduction in Aggregate Impact Time
Conventional Construction

Total Aggregate Impact Time 284 Person Days
ABC
Total Aggregate Impact Time 1490 Person Days

[User Impact Reduction -426% |
Mote: Megative value indicated that ABC has more impact

CTDOT ABC Matrix Screen Shots

Connecticut Department of Transportation




Sample Project Results

—{BRIDGE NO. 01120
ROUTE 74 OVER

« Recommendation was for \ :;: | |skuncamauG Rive |
ABC LY :

« What drove this decision?
— Total project cost was less:

e Saved 12 months of
construction management costs N
PROPOSED DETOUR

Eliminated the temporary BN v
signal : ;

Geometry at site was not

conducive to staged ‘

construction 1 BN SNEN
- Realities of the detour Location Plan

o Virtually no one would be
taking the entire detour

Connecticut Department of Transportation

Lane Reduction Delay Analysis

Basis of Delay Time

» 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

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

Delay increases linearly as volume
i NCreases 500 1000 1500 2000 2500 3000

Based on previous experience Hourly Lane Volume Demand

Delay Time (minutes)

CTDOT ABC Matrix Screen Shot
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Lane Reduction Delay Analysis

» Approach

- Break up analysis into periods

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

o 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

Connecticut Department of Transportation

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

Connecticut Department of Transportation




Reduction Delay Analysi

Heavy Commute Peak Period 1
Hourly volume during peak periods
Number of Lanes in service during peak
Peak Lane Volume

Average delay time per vehicle
Aggregate delay time for this peak period
Length of peak period

Aggregate delay time for this period

Note: Length of Peak Period: enter 1 for light

3600 total vehicles per hour
2 lanes
1799.991 |vehicles per hour per lane

12.00 minutes (see basis to the right)

43199 vehicle minutes per hour
2 hours (see note below)
86298 vehicle minutes

traffic; 2 for medium traffic; 3 for heavy traffic

Heavy Commute Peak Period 2
Hourly volume during peak periods
Number of Lanes in service during peak
Peak Lane Volume

Average delay time per vehicle

Aggregate delay time for this peak period
Length of peak period
Aggregate delay time for this period

MNote: Length of Peak Period. enter 1 for i

Off peak periods
Average Hourly volume during off-peak periods
Mumber of Lanes in service during peak
Peak Lane Volume

Average delay time per vehicle
Aggregate delay time for this peak period

Length of peak period
Aggregate delay time for this period

3600 total vehicles per hour
2 lanes
1799.991 |vehicles per hour per lane

12.00 minutes

43199 vehicle minutes per hour
2 hours (see note below)
86398 vehicle minutes

ght traffic; 2 for medium traffic; 3 for heavy traffic

Delay Time (minutes)

Basis of Delay Time

500 1000 1500 2000 2500
Hourly Lane Volume Demand

CTDOT ABC Matrix Screen Shots
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1080 total vehicles per hour
2 lanes
539.9973 |vehicles per hour per lane

[ 000 Jminstes

0 vehicle minutes per hour
hours (24 hours minus peak hours)
vehicle minutes

ABC Matrix Screen Shots

Basis of Delay Time

500 1000 1500 2000 2500
Hourly Lane Volume Demand

Connecticut Department of Transportation

3000

3000




Lane Reduction Delay Analysis

Average delay time
Agaregate delay time for period 1 vehicle minutes (from above)
Aggregate delay time for period 2 vehicle minutes (from above)
Aggregate delay time for off peak period vehicle minutes (from above)

Total Aggregate delay fime 172796 vehicle minutes
Total ADT vehicles
Average Delay time per vehicle minute (use this in the Base Spre

CTDOT ABC Matrix Screen Shots

* Notes
— 20% of the vehicles are delayed 12 minutes
- 80% of vehicles have no delay
- Weighted average delay is 4.8 minutes
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Questions

— £

e ¢ /4(0/24 y(i///

Web address to CTDOT ABC Decision Matrix
https://www.ct.gov/dot/lib/dot/documents/aec/EB-2017-6.pdf
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