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1.0 BACKGROUND AND OVERVIEW 
 
A revised procedure for estimating equivalent single axleloads (ESALs) was developed 
in 1985.  This procedure used weight, classification, and traffic volume data collected by 
the Transportation Cabinet=s Division of Planning.  The procedure was developed and 
documented as Research Report UKTRP-85-30, and was titled AEstimation of Equivalent 
Axleloads@.  Since the revised procedure was adopted, there have been several changes; 
the most recent being documented as Report KTC-95-7 titled AEquivalent Single 
Axleload Computer Program Enhancements@.  Results documented in Report KTC-95-7 
included improvements in the processing of ESAL data by aggregation of the functional 
classes to increase the accuracy of the estimates within a class, and conversion of 
computer programs used to process the data from mainframe to personal computer.   
 
 In addition, Report KTC-99-1 titled “Development of ESAL Forecasting 
Procedures for SuperPave Pavement Design" was prepared to document analysis methods 
used to prepare ESAL estimates for Superpave projects.  The methodology included an 
interactive program that permitted users to access various databases in order to calculate 
ESAL Superpave estimates.  Work accomplished during 2002 resulted in updating this 
interactive program for use with Superpave ESAL estimates.  Significant effort has 
recently been directed to the evaluation and calibration of WIM data collection 
equipment.  Report KTC-04-12 titled "Assessment of Data Collection for ESAL 
Determinations for the Kentucky Transportation Cabinet, Division of Planning" was 
completed in 2004 with recommendations for more intensive monitoring of WIM 
equipment.  
 

Annual updates data used for estimating ESALs have been prepared for the 
Transportation Cabinet by the Kentucky Transportation Center for approximately 20 
years.  The update involves processing traffic characteristics data through a series of 
quality control and analytical programs to produce estimates of the following parameters: 
 

Average daily traffic, 
Percent trucks, 
Percent trucks classified as heavy/coal, 
Axles per truck, 
Axles per heavy/coal truck, 
ESALs per truck axle, 
ESALs per heavy/coal truck axle, and  
Total ESALs. 
 

 The most recent summary of ESAL estimating parameters was prepared in 2002, 
based on data collected during 2001 and combined with previous years.  Preliminary 
analyses have been performed using data collected during each year since 2001; however, 
due to issues primarily associated with calibration of WIM equipment, data collected 
during the years 2002 and 2003 were omitted from the analysis and summary of 
information presented in this report.  Therefore, the summary tables for each of the six 
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aggregate classes will reflect a three-year average using data for 2001, 2004, and 2005.  
Historical trends will show data for 1993 through 2001, and 2004 and 2005. 
  
Tracking of the WIM calibration process has continued with an evaluation of the 2005 
data and presentation of trends by the six aggregate classes.  In addition, the historical 
trends of traffic characteristics data used to estimate ESALs have been updated through 
2005.   
 
 To assist in understanding and interpreting the data presented in this report, 
reference tables are presented in Section 2.0.  Included are the following: 
 

• Functional classifications by number and the associated description, as well as 
cross-references from functional class to aggregate class, 

• Descriptions and diagrams for each the 13 Federal Highway Administration 
vehicle classifications, and 

• Kentucky counties and their respective numbers.   
 

 As an alternative means of presenting the trends in annual ESAL factors, 
summaries have been developed for each aggregate class from 1993 through 2005 and 
are included as Section 3.0.  These summaries are included as Figures 1 through 6.  Each 
figure contains tabular data for AADT, percent trucks, axles/truck, ESAL’s/axle, and 
ESAL’s/vehicle.  Graphs are provided for percent trucks, axles/truck, and 
ESAL’s/vehicle.  Data for 2002 and 2003 were not included due to equipment calibration 
issues.   In addition, there are instances of other years of data that appear to be somewhat 
out of line based on historical trends.  For each graph the data point for 2006 corresponds 
to the parameter value recommended for use in traffic forecasting.  This recommended 
value was determined based on discussions between representatives of the Transportation 
Cabinet’s Division of Planning and the Transportation Center staff.  It may be seen from 
these figures that the recommended values generally match the historical trends when 
selected outlier years are removed. 

 
 The primary objective of this analysis and evaluation of traffic characteristics data 
was to analyze and summarize parameters typically used to produce estimates of total 
ESALs.   Section 4.0 includes vehicle classification and weight data collected in 2005 
that were combined with previous years of data to produce average values for each of the 
six aggregate classes.  These average values were previously referenced in Section 3.0 as 
historical data evaluated by Transportation Cabinet representatives and the 
Transportation Center staff, resulting in recommended data for forecasting in 2006. 

 
In addition, regression analyses were performed to produce “smoothed values” for 

each of the parameters of interest to eliminate yearly variations that result from site-
specific influences due to limited coverage of the functional and aggregate classes.  This 
information is presented in Section 5.0 for each of the six aggregate classes.   
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No. County No. County No. County

1 Adair 41 Grant 81 Mason
2 Allen 42 Graves 82 Meade
3 Anderson 43 Grayson 83 Menifee
4 Ballard 44 Green 84 Mercer
5 Barren 45 Greenup 85 Metcalfe

6 Bath 46 Hancock 86 Monroe
7 Bell 47 Hardin 87 Montgomery
8 Boone 48 Harlan 88 Morgan
9 Bourbon 49 Harrison 89 Muhlenberg

10 Boyd 50 Hart 90 Nelson

11 Boyle 51 Henderson 91 Nicholas
12 Bracken 52 Henry 92 Ohio
13 Breathitt 53 Hickman 93 Oldham
14 Breckinridge 54 Hopkins 94 Owen
15 Bullitt 55 Jackson 95 Owsley

16 Butler 56 Jefferson 96 Pendleton
17 Caldwell 57 Jessamine 97 Perry
18 Calloway 58 Johnson 98 Pike
19 Campbell 59 Kenton 99 Powell
20 Carlisle 60 Knott 100 Pulaski

21 Carroll 61 Knox 101 Robertson
22 Carter 62 Larue 102 Rockcastle
23 Casey 63 Laurel 103 Rowan
24 Christian 64 Lawrence 104 Russell
25 Clark 65 Lee 105 Scott

26 Clay 66 Leslie 106 Shelby
27 Clinton 67 Letcher 107 Simpson
28 Crittenden 68 Lewis 108 Spencer
29 Cumberland 69 Lincoln 109 Taylor
30 Daviess 70 Livingston 110 Todd

31 Edmonson 71 Logan 111 Trigg
32 Elliott 72 Lyon 112 Trimble
33 Estill 73 McCracken 113 Union
34 Fayette 74 McCreary 114 Warren
35 Fleming 75 McLean 115 Washington

36 Floyd 76 Madison 116 Wayne
37 Franklin 77 Magoffin 117 Webster
38 Fulton 78 Marion 118 Whitley
39 Gallatin 79 Marshall 119 Wolfe
40 Garrard 80 Martin 120 Woodford

—————————— —————————— ——————————

KENTUCKY COUNTIES AND THEIR NUMBERS
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Historical Data Trends by Aggregate Class
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