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Commonly Used Abbreviations and their Descriptions

ADT Average Daily Traffic
DHV Design Hour Volume
ESAL Estimated Single Axle Load
%T Truck Percentage

FC Functional Class

GR Growth Rate

PHF Peak Hour Factor

K-Factor  K-30" hour Factor
D-Factor Directional Factor

MP Mile Point

ATR Automatic Traffic Recorder
KYSTM Kentucky Statewide Model
KYTC Division of Planning

Without any adjustment

30" highest hour of a year

A measure of traffic’s impact on a roadway
The percentage of trucks to total volume
Refers to a road’s importance

A value normally compounded annually
Considers a 15 minute spike in an hourly count
DHV divided by ADT (DHV/ADT)
Percentage of dominant flow to total

Miles increase easterly and northerly

A permanent & continuous recording station
A computerized representation of KY roads
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

Traffic Forecast Executive Summary

Warren County: Intersection Improvements at US 31W, US
231X, Chestnut St. and Loving Way

Item No. 3-131.00

FORECAST SUMMARY

The purpose of this project was to provide a basis for future work to be conducted at two
intersections on US 31W. The forecast included the 4-way intersection where US 231X and
Loving Way (CS 1004) meets US 31W at MP 11.8, as well as the 3-way intersection where
Chestnut Street (CS 1323) meets US 31W at MP 11.87.

FORECAST TYPE

The following types of forecasts were developed:
. 2007 and 2027 ADT and DHV values
. 2007 and 2027 Daily and Design Hour Turn Movements
. 2007 and 2027 Truck Percentages
o 20-year ESALs

CURRENT-YEAR VOLUMES

Current year traffic volumes were calculated from existing traffic stations on the roads in
question. Warren County traffic stations A22 (2006 ADT of 20400), C31 (2006 ADT of
17600), B43 (2004 ADT of 21700), A58 (2006 ADT of 18700), A31 (2006 ADT of 22100),
A01 (2003 ADT of 4100), and B95 (2004 ADT of 9100) were used to calculate current year
volumes. Each station was factored up to the current year to get current year volumes.
Loving Way did not have a traffic station available so turn movement counts that were
conducted in 2005 were used to calculate the traffic volume.

DESIGN YEAR/GROWTH FACTORS

Future year traffic volumes were based on current year volumes in the previous section.
Each traffic station’s history suggested an annual growth rate from 0 to 2 percent. Western
Kentucky University personnel indicated a series of changes in the road configuration on
campus. These changes included closing part of one road, changing the direction of traffic
flow on another, as well as plans for expansion of the campus. After consideration, the
proposed changes do not appear to alter significantly the traffic patterns through the
intersections in question. The roads that make up the intersections are forecasted to grow at
a rate of 1 percent per year.

KYTC Division of Planning Page 3
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Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

DESIGN HOUR FACTORS

The design hour volume was based on hourly counts from the previously mentioned traffic
stations. K-factors were based on ATR traffic stations of similar functional class roads.
Due to rounding, peak hour traffic volumes displayed on the turn movements may not
correspond exactly to the K-factors displayed on the ESAL sheets.

TRUCK PERCENTAGE

US 31W and US 231X truck percentages were based on traffic stations A15 (2002 Truck
Volume of 1100), A33 (2005 truck volume of 900), 008 (2006 truck volume of 500), 281
(2006 truck volume of 1000), and A13 (2006 Truck volume of 1300). Functional class
averages were used for Chestnut St. and Loving Way. Truck percentages were forecasted to
grow at a rate of 2.5 percent per year, based on ATR station data for similar functional class
roads.

ESALs

Functional class averages and previously mentioned traffic stations were used along with
ADT projections of each road to calculate ESAL values. The functional class average
growth rates used to help grow the ESAL calculation variables come from the 2006
aggregated ESAL report generated by the Kentucky Transportation Center in collaboration
with the Transportation Cabinet. For more information see the attached ESAL sheets.

TURN MOVEMENTS

Turn movements taken in 2005 at the two forecasted intersections were used to develop
current and future year scenarios. Four hours of 15-minute turn movements were analyzed
to develop the highest hourly rates for each movement. This process was used to determine
the AM and PM peak hours at the daily estimates. Traffic spikes in a 15-minute period
determined the peak hour factors. Turn movement numbers were used to estimate ADT
values for Loving Way.

KYTC Division of Planning Page 4
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09M12/07
Forecaster| Daniel Hulker
Road Mame Chestnut Street
MARS MNo. 8050001 D
Functional Class 17 - Urban Collector Item Mo. 3-131.00
Improvements at intersections with US 231X, Route No. CS 1004
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 0
End MP 0.1
Scenario Build T.F. Mo. TFO7_020
Segment Description Chestnut St. (CS 1004) No. of Lanes 2
1 or 2 way| 2
REFERENCES:
Previous Forecasts none K- Factor Value 11.9%
K-Factor Source A01
Traffic Volume A0 PHF 0.85
Milepoint 0.1
Truck Percent Functional Class Average
Milepoint 0.1
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%
TRAFFIC PARAMETERS:
Present Growth Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume (AADT) 4200 1% 4200 4700 5200
Percent Trucks (%T) 9% 2.5% 9% 11% 14%
Mumber of Trucks 400 400 500 700
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESAL/A) 0.152 2.0% 0.152 0.185 0.226
Coal Trucks:
Axles/Truck (ACT) 0 0% 0.000 0.000 0.000
ESALs/Axle {ESAL/CA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS:

SEE ATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

1,400,000

General Cornments: |

KYTC Division of Planning
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09/12/07
Forecaster| Daniel Hulker
Road Name usatw
MARS No.| 8050001D
Functional Class 16 - Urban Minor Arterial Item No. 3-131.00
) o Improvements at intersections with US 231X, Route No. usstw
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 11.876
End MP 1.9
Scenario Build T.F. No. TFO7_020
Segment Description Us3twatMP11.9 No. of Lanes 4
1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 8.8%
K-Factor Source oxc
Traffic Volume C31 PHF 0.92
Milepoint 123
Truck Percent A33
Milepoint 14.3
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth | Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume {AADT) 18000 1% 18000 20000 22000
Percent Trucks (%T) 4% 2.5% 4% 5% 7%
Mumber of Trucks 700 700 1000 1500
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESALIA) 0152 2.0% 0152 0.185 0.226
Coal Trucks:
Axles/Truck (AICT) 0 0% 0.000 0.000 0.000
ESALs/Axle (ESALICA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS: SEEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

2,800,000

General Comments: | |

KYTC Division of Planning Page 8
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09M12/07
Forecaster| Daniel Hulker
Road Mame us 31w
MARS MNo. 8050001 D
Functional Class 16 - Urban Minor Arterial Item Mo. 3-131.00
) o Improvements at intersections with US 231X, Route No. us 31w
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 11.85
End MP 11.85
Scenario Build T.F. Mo. TFO7_020
Segment Description US 31Wat MP 11.85 No. of Lanes 4
1 or 2 way| 2
REFERENCES:
Previous Forecasts none K- Factor Value 9.0%
K-Factor Source B43
Traffic Volume B43 PHF 0.92
Milepoint 10.2
Truck Percent B43
Milepoint 10.2
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume (AADT) 21000 1% 21000 23000 25000
Percent Trucks (%T) 6% 2.5% 6% 8% 10%
Number of Trucks 1300 1300 1800 2500
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESAL/A) 0.152 2.0% 0.152 0.185 0.226
Coal Trucks:
Axles/Truck (ACT) 0 0% 0.000 0.000 0.000
ESALs/Axle {ESAL/CA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS: seEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

4,400,000

General Comments: | |

KYTC Division of Planning Page 10
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09/12/07
Forecaster| Daniel Hulker
Road Name Loving Way
MARS No.| 8050001D
Functional Class 19 - Urban Local Item No. 3-131.00
) o Improvements at intersections with US 231X, Route No. cs 1323
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 0
End MP 0.1
Scenario Build T.F. No. TFO7_020
Segment Description Loving Way (CS 1323) No. of Lanes 2
1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 11.2%
K-Factor Source| TM Factoring
Traffic Volume Turn Movement Factoring PHF 0.85
Milepoint N/A
Truck Percent Functional Class Average
Milepoint N/A
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth | Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume {AADT) 2400 1% 2400 2600 3000
Percent Trucks (%T) 9% 2.5% 9% 1% 14%
Mumber of Trucks 200 200 300 400
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESALIA) 0152 2.0% 0152 0.185 0.226
Coal Trucks:
Axles/Truck (AICT) 0 0% 0 0 0
ESALs/Axle (ESALICA) 0 0% 0 0 0

ESAL CALCULATIONS: SEEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

800,000

General Comments: | |

KYTC Division of Planning Page 12
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09/12/07
Forecaster| Daniel Hulker
Road Name Us 231X
MARS No.| 8050001 D
Functional Class 16 - Urban Minor Arterial Item Mo. 3-131.00
) o Improvements at intersections with US 231X, Route No. Us 231X
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 21
End MP 2
Scenario Build T.F. No. TFO7_020
Segment Description Us 231X No. of Lanes 4
1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 9.4%
K-Factor Source A58
Traffic Volume A58 PHF 0.92
Milepoint 21
Truck Percent A58
Milepoint 21
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth | Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume {AADT) 18000 1% 19000 21000 23000
Percent Trucks (%T) 6% 2.5% 6% 8% 10%
Mumber of Trucks 1200 1200 1700 2400
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESALIA) 0152 2.0% 0152 0.185 0.226
Coal Trucks:
Axles/Truck (AICT) 0 0% 0.000 0.000 0.000
ESALs/Axle (ESALICA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS: SEEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

4,300,000

General Comments: | |

KYTC Division of Planning Page 14
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ATTACHMENT 4
Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS (20-year)

ROUTE ID:
County Warren Date 09M12/07
Forecaster| Daniel Hulker
Road Mame us 31w
MARS MNo. 8050001 D
Functional Class 16 - Urban Minor Arterial Item Mo. 3-131.00
) o Improvements at intersections with US 231X, Route No. us 31w
Project Description US 31W, Chestnut St, and Loving Way Beg. MP 1.8
End MP 11.805
Scenario Build T.F. Mo. TFO7_020
Segment Description US 31Wat MP 11.8 No. of Lanes 2
1 or 2 way| 2
REFERENCES:
Previous Forecasts none K- Factor Value 9.0%
K-Factor Source B43
Traffic Volume B43 PHF 0.92
Milepoint 11.1
Truck Percent A15
Milepoint 10.2
ESAL Information 2006 Aggregated ESALS
Growth Rate 1%

TRAFFIC PARAMETERS:

Present Growth Construction Median Design
Year Rate Year Year Year
2007 2007 2017 2027
Volume (AADT) 22000 1% 22000 24000 27000
Percent Trucks (%T) 5% 2.5% 5% 7% 9%
Number of Trucks 1100 1100 1600 2300
Percent Trucks Hauling Coal (%CT) 0% 0% 0% 0% 0%
Non-Coal Trucks:
Axles/Truck (AT) 3.010 1.3% 3.010 3.425 3.897
ESALs/Axle (ESAL/A) 0.152 2.0% 0.152 0.185 0.226
Coal Trucks:
Axles/Truck (ACT) 0 0% 0.000 0.000 0.000
ESALs/Axle {ESAL/CA) 0 0% 0.000 0.000 0.000

ESAL CALCULATIONS: seEATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

4,600,000

General Comments: | |

KYTC Division of Planning Page 16
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Traffic Forecast Technical Report
Warren County: Intersection Improvements at US 31W, US 231X, Chestnut St. and Loving
Way. Item No. 3-131.00
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