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Commonly Used Abbreviations and their Descriptions

ADT Average Daily Traffic Without any adjustment

DHV Design Hour VVolume 30" highest hour of a year

ESAL Equivalent Single Axle Load A measure of traffic’s impact on roadway
%T Truck Percentage The percentage of trucks to total volume

FC Functional Class Refers to a road’s importance

GR Growth Rate A value normally compounded annually
PHF Peak Hour Factor Considers a 15 minute spike in an hourly count
K-Factor  K-30" hour Factor DHYV divided by ADT (DHV/ADT)
D-Factor  Directional Factor Percentage of dominant flow to total

MP Mile Point Miles increase easterly and northerly

ATR Automatic Traffic Recorder A permanent & continuous recording station

KYSTM Kentucky Statewide Model A computerized representation of KY roads
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Vicinity Map (KY 194 MP 17.9 to 26.67)
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Vicinity Map (KY 632 MP 0.0 to 14.02)
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Traffic Forecast Executive Summary
Pike County: KY 194/ KY 632 Improvements
Item No. N/A
FORECAST SUMMARY

The project calls for the improvement of KY 194, starting at the US 119 ramp from MP 17.9 to MP
26.67 and KY 632 from MP 0.0 to MP 14.02. The purpose of this report is to analyze current and
future traffic utilizing this facility. The forecast will be used for the design phase of this project to
help determine turn lane configurations, pavement thickness, number of lanes, etc.

FORECAST TYPE

The following types of forecasts were developed:
o 2013 and 2040 Truck Percent Forecasts (light/heavy, ADT, DHV).
o 2013 and 2040 ADT and DHV values.
J 2013 and 2040 Daily and Design Hour Turn Movements
J 20-year ESALs.

CURRENT-YEAR VOLUMES

The 2013 ADT volumes were based on historical counts at traffic stations 098281 (MP 20.8) on KY
194, 098302 (MP 0.8) on KY 632 and special turn movement counts performed for this forecast.

DESIGN-YEAR/GROWTH FACTORS

The Kentucky State Data Center estimates the population of Pike County to decline at a rate of
0.65% annually for the next twenty years. Trend line analysis of the traffic stations on KY 194 from
MP 15.0 to MP 57 and KY 632 from MP 0 to MP 14, as well as the traffic stations on US 119

From MP 2.0 to MP 14.0 projected a growth rate of 1.0 % to 1.9 %. The presence of Kellogg’s plant
and several other businesses along this corridor was considered in developing a growth rate.
Therefore for the purpose of this forecast a growth rate of 1.0 % was used for segment 2, whereas a
growth rate of 1.5 % was used for segment1, segment 3, and segment 4.

DESIGN HOUR FACTORS

DHVs were estimated by analyzing the most recent hourly volume data collected at stations
098302, 098119, and the turn movement counts done for this forecast. The peak AM and PM
volumes were derived by dividing the highest hourly volumes from these counts by the daily total.
Functional class design hour factors based on the day and month of these counts were then applied.
Finally, the calculated K-factors were used in combination with the ADT forecast to produce the
DHVs for 2013 and 2040.

KYTC Division of Planning Page 4
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TRUCK PERCENTAGE

A 2012 vehicle classification count conducted on KY 194 at traffic counts station 098281 and
098302 on KY 632 provided a historical truck percentage data for the project road segment. A truck
percentage of 9.3%, for KY 194 and a truck percentage of 12.8% for KY 632 were used
respectively. This truck percentage is comparable to the functional class average for similar rural
minor arterials. Also the corridor under study is a coal haul route. Trend line analysis of class counts
at class counts stations on US 119, KY 632, and KY 194 shows a lack of growth in the truck
volume. Therefore for the purpose of this forecast a truck growth rate of 0.5 % was used.

ESALS

Functional class averages from ATR data, traffic counts, and the 2040 ADT projections were used
to estimate 20-year ESALs on the project road segment. The 2007 aggregated ESAL report,
generated by the Kentucky Transportation Center in collaboration with the Kentucky Transportation
Cabinet, were used to grow the important ESAL calculation variables. Four ESAL segments were
provided for this forecast.

TURN MOVEMENTS

Eight turn movements were analyzed for this project. They occur along KY 194/KY 632 at the
intersections of KY 194 at US 119 ramp (T1), KY 194 at Kellogg’s (T2), KY 194 at Kimper
Elementary (T3), KY 194 at KY 632 (T4), KY 632 @ Phelps Bus Garage (T5), KY 632 @ Phelps
High School (T6), KY 632 @ Phelps Elementary (T7), and KY 632 at KY 194(T8).All of these
intersections were counted in November 2013. The counts were factored to determine current year
ADT and DHV turn movements. ADTs and DHVs do not align in any of the turning movements
except T5, T6 and T7 in the current and future year due to many significant access points between
the intersections. Also, in T5 and T6 the AM and PM design hours have the same directional bias.
This is due to the fact vehicles entering through T6 leaves through T5 to ease the movement of
traffic during the peak hour. The current year turn movements were grown using methods described
above to determine future year turn movements.
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Summary Map for KY 194

Improvements on KY 194/KY 632
KY 194 from MP 17.9 to MP 19.0 (Segment 1)
2013/2040 ADT: 5,800/8,700 ;
2013/2040 DHV:600/900
| 2013/2040 ADT (%T): 9.9 %/11.0%
1| 201312040 DHV (%T): 6 6 %/7 6%
| 20-year ESALs 12,300,000

Improvements on KY 194/KY 632
KY 194 from MP 19 to MP 26.67 |
(Segment 2)
1] 20132040 ADT: 4,900/6,400
2013/2040 DHV:500/650
2013/2040 ADT (%T): 9.9 %/11.0%
2013/2040 DHV (%T): 6.6 %/7 6%
| 20-year ESALs:3,600,000

LEGEND . -
Pike County ~aE
— KY 194/632 Planning Study kettucky
Kp it S 25 ltem #: N/A 1
C Miles
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Summary Map for KY 632

Improvements on KY 194/KY 632
KY 632 from MP 0.0 to MP 11.389 (Segment 3)
2013/2040 ADT: 4,600/7,000 ‘
2013/2040 DHV:600/800

2013/2040 ADT (%T): 12.9 %/15.0%

2013/2040 DHV (%T): 8.6 %/9 8%

20-year ESALs:8,000,000

Improvements on KY 194/KY 632 :
KY 632 from MP 0.0 to MP 11.389 (Segment 3) =
AU 2013/2040 ADT: 3,000/4,500
(A5 2013/2040 DHV-350/500
2013/2040 ADT (%T): 12.9 %/15.0%
2013/2040 DHV (%T): 8 6 %/ 8%
20-year ESALs4 900,000

LEGEND

Pike County
r KY 194/632 Planning Study
KY 632 (MP 0.0 - 14.02) ltem #- N/A
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APPENDIX A

TURN MOVEMENTS

2013 TURNING MOVEMENTS

T1: KY 194 AT US 119 RAMP

T2: KY 194 AT KELLOGG’S

T3: KY 194 AT KIMPER ELEMENTARY
T4: KY 194 AT KY 632 (KIMPER)

TH: KY 632 @ PHELPS BUS GARAGE
T6: KY 632 @ PHELPS HIGH SCHOOL
T7: KY 632 @ PHELPS ELEMENTARY
T8: KY 632 @ KY 194 (PHELPS)

KYTC Division of Planning
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KY 194 / KY 632 Improvements

Traffic Forecast Technical Report

Pike County
Item No. N/A
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Traffic Forecast Technical Report

Pike County

KY 194 / KY 632 Improvements

Item No. N/A
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Traffic Forecast Technical Report
Pike County: KY 194 /KY 632 Improvements
Item No. N/A

2040 TURNING MOVEMENTS

T1: KY 194 AT US 119 RAMP

T2: KY 194 AT KELLOGG’S

T3: KY 194 AT KIMPER ELEMENTARY
T4: KY 194 AT KY 632 (KIMPER)

T5: KY 632 @ PHELPS BUS GARAGE
TG6: KY 632 @ PHELPS HIGH SCHOOL
T7: KY 632 @ PHELPS ELEMENTARY
T8: KY 632 @ KY 194 (PHELPS)
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Traffic Forecast Technical Report

KY 194 / KY 632 Improvements

Pike County

Item No. N/A
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Traffic Forecast Technical Report

Pike County

KY 194 / KY 632 Improvements

Item No. N/A
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Traffic Forecast Technical Report

Pike County
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Traffic Forecast Technical Report

Pike County

KY 194 / KY 632 Improvements

Item No. N/A
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KY 194 / KY 632 Improvements

Traffic Forecast Technical Report

Pike County
Item No. N/A
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KY 194 / KY 632 Improvements

Traffic Forecast Technical Report

Pike County
Item No. N/A
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KY 194 / KY 632 Improvements

Traffic Forecast Technical Report

Pike County
Item No. N/A
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KY 194 / KY 632 Improvements
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Pike County
Item No. N/A
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Traffic Forecast Technical Report
Pike County: KY 194 /KY 632 Improvements
Item No. N/A

APPENDIX B

ESAL FORECAST SUMMARY SHEETS

SEGMENT 1: KY 194 MP 17.9 TO 19.0
SEGMENT 2: KY 194 MP 19.0 TO 26.67
SEGMENT 3: KY 632 MP 0.0 T0 11.398
SEGMENT 4: KY 194 MP 11.398 TO 14.02
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Traffic Forecast Technical Report
Pike County: KY 194 /KY 632 Improvements

Item No. N/A

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS-4 LANE (20-year)

ROUTE ID:
County

Road Name
Functional Class

Project Description

Scenario
Segment Description

REFERENCES:

Previous Forecasts

Traffic Volume
Milepoint

Truck Percent
Milepoint

ESAL Information

Growth Rate

TRAFFIC PARAMETERS:

Pike
KY 194
6 - Rural Minor Arterial

Improvements from KY 194 M.P 17.9 to M.P
26.67 and from KY 632 M.P 0.0 to M.P
Build
Segment 1-KY 194 from MP 17.9 to MP
19.0

None

™1
N/A

098281
20.5

20.5

1.50%

Volume
Percent Trucks
Number of Trucks

Percent Trucks Hauling Coal

Non-Coal Trucks:

Axles/Truck
ESALs/Axle

Coal Trucks:
Axles/Truck
ESALs/Axle

ESAL CALCULATIONS:

Date
Forecaster|

MARS No.
Item No.
Route No.

Beg. MP
End MP

T.F. No.
No. of Lanes
1 or 2 way

K- Factor Value
K-Factor Source
PHF

01/29/14
Jay Balaji

N/A
N/A

KY 194
17.9
19
13.045
2
2

10.0%
093298
0.85

Full Route Unique Identifier

[ 098-KY-0194 -000 |

Present Growth | Construction Median Design

Year Rate Year Year Year

2013 2020 2030 2040

(AADT) 5800 1.50% 6400 7500 8700

(%T) 9.9% 0.5% 10% 1% 1%

580 2.0% 640 830 960

(%CT) 27% -1.9% 24% 19% 16%
(AIT) 3.020 0.00% 3.020 3.020 3.020
(ESAL/A) 0.260 1.60% 0.291 0.341 0.399
(A/CT) 5123 0.00% 5.123 5.123 5.123
(ESAL/CA) 3.3 0.00% 3.300 3.300 3.300

SEE ATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

12,300,000

General Comments: |

KYTC Division of Planning
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Traffic Forecast Technical Report

Pike County

KY 194 / KY 632 Improvements

Item No. N/A
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Traffic Forecast Technical Report
Pike County: KY 194 /KY 632 Improvements

Item No. N/A

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS-4 LANE (20-year)
ROUTE ID:
County Pike Date 01/06/14
Forecaster| Jay Balaji
Road Name KY 194
MARS No. N/A
Functional Class 6 - Rural Minor Arterial Item No. N/A
Route No. KY 194
Project Description Improvements from KY 194 M.P 17.9 to M.P Beg. MP 19
26.67 and from KY 632 M.P 0.0 to M.P End MP 26.65
Scenario Build T.F. No. 13.045
Segment Description Segment 2-KY 194 from MP 19.0 to MP No. of Lanes 2
26.67 1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 10.0%
K-Factor Source 093298
Traffic Volume TM 2 & 098281 PHF 0.85
Milepoint N/A & 20.5
Truck Percent 098281 Full Route Unique Identifier
Milepoint 20.5 [ 098-KY-0194 -000 |
ESAL Information 20.5
Growth Rate 1.00%
TRAFFIC PARAMETERS:
Present Growth [ Construction Median Design
Year Rate Year Year Year
2013 2020 2030 2040
Volume (AADT) 4900 1.00% 5300 5800 6400
Percent Trucks (%T) 9.9% 0.5% 10% 1% 1%
Number of Trucks 490 1.5% 530 640 700
Percent Trucks Hauling Coal (%CT) 3% -1.4% 3% 2% 2%
Non-Coal Trucks:
Axles/Truck (AIT) 3.020 0.50% 3.127 3.287 3.455
ESALs/Axle (ESAL/A) 0.260 1.60% 0.291 0.341 0.399
Coal Trucks:
Axles/Truck (A/CT) 5123 0.00% 5.123 5.123 5.123
ESALs/Axle (ESAL/CA) 3.3 0.00% 3.300 3.300 3.300
ESAL CALCULATIONS:  SEE ATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

3,600,000

General Comments: |

KYTC Division of Planning
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Traffic Forecast Technical Report

Pike County

KY 194 / KY 632 Improvements

Item No. N/A
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Traffic Forecast Technical Report
Pike County: KY 194 /KY 632 Improvements

Item No. N/A

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS-4 LANE (20-year)
ROUTE ID:
County Pike Date 01/06/14
Forecaster Jay Balaji
Road Name Upper Johns Creek Road
MARS No. N/A
Functional Class 6 - Rural Minor Arterial Item No. N/A
Route No. KY 632
Project Description Improvements From KY 194 M.P. 17.9 to Beg. MP 0
M.P. 26.67 and From KY 632 M.P. 0.0 to End MP 11.389
Scenario Build T.F. No. 13.045
Segment Description Segment 3-KY 632 from MP 0 to MP 11.389 No. of Lanes 2
1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 11.0%
K-Factor Source 098302
Traffic Volume TM 4 & 098302 PHF 0.85
Milepoint N/A & 0.2
Truck Percent 098302 Full Route Unique Identifier
Milepoint 0.8 098-KY-0632-000 I
ESAL Information 0.8
Growth Rate 1.50%
TRAFFIC PARAMETERS:
Present Growth | Construction Median Design
Year Rate Year Year Year
2013 2020 2030 2040
Volume (AADT) 3000 1.50% 3300 3900 4500
Percent Trucks (%T) 12.9% 0.5% 13% 14% 15%
Number of Trucks 390 2.0% 430 550 680
Percent Trucks Hauling Coal (%CT) 10% -2.0% 9% 7% 5%
Non-Coal Trucks:
Axles/Truck (AIT) 3.530 0.50% 3.655 3.842 4.039
ESALs/Axle (ESAL/A) 0.260 1.60% 0.291 0.341 0.399
Coal Trucks:
Axles/Truck (A/CT) 5123 0.00% 5.123 5.123 5.123
ESALs/Axle (ESAL/CA) 3.3 0.00% 3.300 3.300 3.300
ESAL CALCULATIONS:  SEE ATTACHED ESAL CALCULATION SHEET

Design ESALs in Critical Lane

4,900,000

General Comments: |

KYTC Division of Planning
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Traffic Forecast Technical Report

Pike County

KY 194 / KY 632 Improvements

Item No. N/A
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Traffic Forecast Technical Report
Pike County: KY 194 /KY 632 Improvements

Item No. N/A

KYTC Divis

FORECAST OF EQUIVALENT SINGLE AXLE LOAD ACCUMULATIONS-4 LANE (20-year)
ROUTE ID:
County Pike Date 01/29/14
Forecaster| Jay Balaji
Road Name Phelps 632 Road
MARS No. N/A
Functional Class 6 - Rural Minor Arterial Item No. N/A
Route No. KY 632
Project Description Improvements From KY 194 M.P. 17.9 to Beg. MP 11.389
M.P. 26.67 and From KY 632 M.P. 0.0 to End MP 14.02
Scenario Build T.F. No. 13.045
Segment Description Segment 4-KY 632 from MP 11.389 to MP No. of Lanes 2
14.02 1 or 2 way 2
REFERENCES:
Previous Forecasts None K- Factor Value 11.7%
K-Factor Source 098302
Traffic Volume TM 8 & 098119 PHF 0.85
Milepoint 13.9
Truck Percent 098302 Full Route Unique Identifier
Milepoint 058 [ 098-KY-0632-000 |
ESAL Information 0.8
Growth Rate 1.50%
TRAFFIC PARAMETERS:
Present Growth [ Construction Median Design
Year Rate Year Year Year
2013 2020 2030 2040
Volume (AADT) 4600 1.50% 5100 5900 7000
Percent Trucks (%T) 12.9% 0.5% 13% 14% 15%
Number of Trucks 590 2.0% 660 830 1100
Percent Trucks Hauling Coal (%CT) 1% 2.1% 10% 8% 6%
Non-Coal Trucks:
Axles/Truck (AIT) 3.530 0.50% 3.655 3.842 4.039
ESALs/Axle (ESAL/A) 0.260 1.60% 0.291 0.341 0.399
Coal Trucks:
Axles/Truck (A/CT) 5123 0.00% 5.123 5.123 5.123
ESALs/Axle (ESAL/CA) 3.3 0.00% 3.300 3.300 3.300
ESAL CALCULATIONS:  SEE ATTACHED ESAL CALCULATION SHEET
Design ESALSs in Critical Lane
8,000,000
General Comments: | |
ion of Planning Page
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Traffic Forecast Technical Report

Pike County

KY 194 / KY 632 Improvements

Item No. N/A
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