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INTRODUCTION

Minnesota Department of Transportation (MnDOT) has district traffic forecasters that have been trained by the
Office of Transportation System Management (OTSM) in the Transportation Data and Analysis (TDA) Section.
The traffic forecasters have the responsibility of preparing project level forecasts. After their forecast is approved
by TDA, it is dispersed to designers and engineers. The approved forecasts are also entered into eDOCS, which
allows for storing and retrieving information. Traffic forecasts play an important role in geometric design,
structural pavement design, safety analysis, environmental analysis, benefit cost analysis, and access management.
Check out TDA products at http://www.dot.state.mn.us/traffic/data/index.html.

About the document

This manual is intended to be used as a guide for preparing traffic volume and equivalent single axle load (ESAL)
projections. The following procedures will help standardize techniques used by traffic forecasters throughout the
state. This manual was originally created in July 2002, and has been revised several times with the latest revision in
May 2019.

What is Traffic Forecasting?
Traffic forecasting is the projection of traffic volumes and loads on specific roadway segments. The forecasts are
derived by trending historic data and socioeconomic factors that affect future changes on particular roadways.

The most common requests for traffic forecasts are:

e Base and design year annual average daily traffic (AADT)

e Design hour volumes (DHV) with associated directional distribution (DD)

e Base year and design year heavy commercial annual average daily traffic (HCAADT)
e 20 year cumulative equivalent single axle loads (ESALS)

Overview

Traffic forecasters estimate the traffic volume and equivalent single axle load (ESALS) on Minnesota’s roadway
systems. An Excel spreadsheet, called the MNnESAL, is used to streamline the forecasting procedure. The MnESAL
has undergone several revisions since the change from the initial Lotus version. Designers and engineers use these
forecasts to ensure proper geometric and structural designs. The geometric design is generally based on forecasted
traffic volumes, and the structural design is based on forecasted ESALS.

1. Traffic Volume

The traffic volumes are estimated from historical volume data and the trending of future observations. Linear
regression is used to project future traffic growth based on the slope of historic data. In Greater Minnesota,
forecasts can be estimated from historical observations. In the Metro areas the Metropolitan Planning Organization
(MPO) Travel Demand Models can be used to forecast the traffic volume. Under Federal transportation
regulations, the travel demand model is maintained by Metropolitan Council, the MPO serving the Twin Cities
seven-county metropolitan area. This model considers the impact of highway design changes and regional travel
patterns. Generally, the models produced by the Met Council and other local Minnesota agencies don’t produce
ESALS. Instead, they may hire consultants to produce results that is verified by MnDOT’s Traffic Forecasting
Section.


http://www.dot.state.mn.us/traffic/data/index.html

2. Equivalent single axle load (ESAL)

Equivalent Single Axle Loads (ESALS) are used to measure the decrease in roadway quality over time. An ESAL
is defined as an 18,000 pound load on a single axle with dual tires. An ESAL should be thought of as a damage
factor. It is the average damage one vehicle has on the roadway, depending on structure and quality reduction. The
ESAL estimation is calculated by forecasting traffic the road is subject to over its design life, and then converted to
a specific number of ESALs. A typical ESAL estimation requires:

A traffic volume count which is used as a starting point

A count or estimation of the number of heavy vehicles

An estimated traffic growth rate over the design life of the pavement
Appropriate factors to convert truck traffic into ESALs

An ESAL forecast will apply the distribution of heavy vehicles to the ESAL factors and calculate the cumulative
ESAL loadings for a specific time period, typically 20 years.

TRAFFIC FORECASTING PROCESS FLOWCHART
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TRAFFIC FORECASTING & ANALYSIS WEBSITE

The main webpage from MnDOT’s Traffic Forecasting and Analysis Section is
http://www.dot.state.mn.us/traffic/data/index.html. There are links to find data and methods for the collection of
volume, vehicle classification, weight, vehicle miles traveled (VMT), and forecasts.

The most updated MnESAL excel spreadsheet, this forecasting manual, a study on the amount of historical traffic
volume data to use, vehicle classification groupings for forecasting, and a tabulation of previous forecasts can all
be found under data products at the bottom.

An overview of traffic forecasting and contact information for district traffic forecasters can be found under
collection methods.

The Traffic Mapping Application is also on the TFA website or by clicking this link:
http://mndotgis.dot.state.mn.us/tfa/Map. Traffic segments, vehicle class sites, ATR/WIM sites, AADT, and
HCAADT can all be found in this application.

TRAFFIC FORECASTING PROCEDURE
e Obtain general information about the forecast
e Create a map of the forecast
e Assemble the appropriate data
e Project the AADT for base year and design year
e Calculate vehicle type percentages
e Analyze 20 year flexible and rigid ESALSs
e Submit forecast to Office of Traffic Data and Analysis and they will:
o Enter forecast into eDOCS
0 Return approved forecast to the district forecast and materials engineer

MnESAL Program

The traffic forecasting Excel spreadsheet, called the MNESAL, was developed to calculate forecasted traffic
volumes and ESALs. The most updated version is available on the Traffic Forecasting and Analysis website under
Forecasts at the bottom: http://www.dot.state.mn.us/traffic/data/data-products.htmi

The MnESAL is made up of 9 different worksheets:

1. Instructions Page
Title Page
Cover Page
Forecast A (Least Squared Worksheet for the A segment)
ESAL A (ESAL Worksheet and Report for the A segment)
Forecast B 1-5 (Least Squared Worksheet for B segment(s))
o0 Generated on Cover Page
o Can have up to 5 B segments in each MnESAL excel spreadsheet
7. ESAL B 1-5 (ESAL Worksheet and Report for B segment(s))
o0 Generated on Cover Page
o Can have up to 5 B segments in each MnESAL excel spreadsheet
8.  VC 1-4 (Vehicle Class Count Expansion Worksheets)
o0 Can have up to 4 years of Vehicle Class Data
9. VC Averages

ok wd


http://www.dot.state.mn.us/traffic/data/index.html
http://mndotgis.dot.state.mn.us/tfa/Map
http://www.dot.state.mn.us/traffic/data/data-products.html

Inputs into the MNESAL program include:

e General Project Information

e Historic traffic volumes

e Historic vehicle classification breakdowns (Up to 4 years)
e Heavy 5+ Axle Semi percentage(s)

Outputs from the MnESAL program include:

e Projected average annual daily traffic (AADT) — base and design year

e Projected heavy commercial distribution (HCAADT) — base and design year by vehicle type
e Total 20 year design-lane cumulative ESALS (flexible and rigid)

e Flexible and Rigid total ESALS for 10, 15, 20, 25, 30, and 35 years.

STEPS TO CREATE A FORECAST

Obtain General Information about the Forecast
The first step is to determine the exact limits of the project and general information from the project manager or the
PPMS program listing in CHIMES: https://chimes.dot.state.mn.us/secure/login.asp

The link above will open to a home page where a User ID and password are needed. Once logged in, however, you
can type in the SP number and find all of the information for the project.

General information from PPMS will be entered on the Cover Page of the MNESAL. Information needed is
District, Letting Date, Program Category, Project Manager, SP Number, Route Number, Route Type, County, Beg
Reference Points, End Reference Points, Miles and Project Limits (Description).

Example of a PPMS:

1172727 MINNESOTADEPARTMENT OF TREANSPORTATION 2
FROJECT LIST REFORT
1 |SPN:| 8604-27 DIST] 02 AREA 25 STATUS: Programmed ORG.LET: 1221’18 |LET DATE:] 12177121

PROJECT. AC PAYBACK IN 2020}

; ] Wright 86 LEGISLATIVE DIST: 298 CONG.DIST: 6
PROGRAM] RC COST EST CHANGE: (60817 ORG COST :
AMILES: 0.55 PARCELS: CONST COST: 55,500,000
FUND DESIGNATORS: S5TFSM RELLOC: ORIG RAW EST: 50
Fasssell Felibaum TIPYR: 2022 REVISED R'W: 50
FIN DEN PRIMNGE: BEG RF PNT:| 05700400 ENCUMBER RW: 50
DESIGN ENGINEER: END RF PT:] 057-00948 AMUNL AGREE : 50
CONST RES ENG: PROCESS: B
BUSINESS LIAISON: PLANS READY DATE:
WORK TYPE: Grade and Surface ELEMEXNT ID: 119162

MACHINE CONTROL: Use

JOB 85: B604.37:P=T3A103

DESCRIPTION:| **ACT™*MWN 25, FROM 330 FEET SOUTH OF 15T ST SOUTH TO 500 FEET NORTH OF WRIGHT CF. 147 IN BUFFALO, URBAN RECONSTRUCTIION]|



https://chimes.dot.state.mn.us/secure/login.asp

Create a map of the forecasted location
Maps are a good visual of the segments and sites that are being used for the forecast.

There are two types of segments that are used to forecast:

A segments: Any segment that contains a VC, ATR, or WIM site.

B segments: Any other segment within the forecast.

The association between A and B segments is called a Parent Child relationship. A is the Parent and B is the Child.

Each forecast requires at least one A segment because that is where the vehicle class data is located. The

relationship is based on distance and junction with major roadways. To determine the location of each segment and

their sequence numbers, visit the Traffic Mapping Application: http://mndotgis.dot.state.mn.us/tfa/Map

The Traffic Mapping Application, GIS, Google Maps, and others can be used to create maps for forecasts.

Shown to the right is an example of a Map
used for a forecast using GIS ArcMap:

In this example, there is one A segment
(sequence number 6401) containing VC
site 9098, and three B segments (sequence
number 6480, 6479, and 6491). The
forecasted construction area is shown in
orange. Since the forecasted construction
area does not contain a VVC site, we are
required to use an A segment off of the
construction area. All segments that
contain part of the forecasted construction
area must be used. We can see that a
portion of all three B segments are in the
forecasted construction area. There are also
segment(s) in between CSAH 32 and 8"
Street SE that do not need to be forecasted
because they are not part of the
construction location and do not contain a
VC, ATR or WIM site. (Note any VC,
ATR, or WIM sites adjacent to the project,
or further along the trunk highway for
future reference.)

—

=

F3-1705
SP#: 8604-37

¥ VC Locations
@ TH Reference Posts

s Forecasted Construction Area

MN 25
From 350 Ft S of 1st St S to 500 Ft N of CR 147

o 05 1 2 Miles
N N

April 27, 2017


http://mndotgis.dot.state.mn.us/tfa/Map

Fill out the MNnESAL

At this point, PPMS and the forecast map show the information that is needed to fill out the MNnESAL. The most
updated MnESAL spreadsheet is on the TFA website at the bottom under forecast:
http://www.dot.state.mn.us/traffic/data/data-products.html. Each MnESAL can only contain one A segment and up

to five B segments. If there is more than one A segment in the forecast, you must create a new MnESAL for every

additional A segment.

Note: Cells that are filled in with a light orange color indicate that information needs to be entered.

Title Sheet

General information like the forecast #, SP#,
Route Name and Description will automatically
transfer from the Cover Sheet.

m

DEPARTMENT OF
TRANSPORTATION

© O

Traffic Forecast for Cumulative ESALs

Forecast # F3-1705
SP#: 8604-37

MN Trunk 25
From 350 Ft 5 of 1st 5t 5 to 500 Ft N of Wright CR 147 in Buffalo

Office of Transportatien System Management
395 John Ireland Boulevard, MS 450
Saint Paul, MN 55155

Juby 17, 2017

®© 0 © o @ 0

Minnesota Department of Transportation
Office of Transportation System Management

395 John Ireland Boulevard, MS 450

Saint Paul, MN 55155

m

DEPARTMENT OF
TRANSPORTATION

Memo
TO: Libby Keene
Traffic Forecaster - CO
FROM: Gene Hicks
Section Director
Traffic Forecasting and Analysis, MS 450

DATE: May 31, 2017

SUBJECT: Traffic Forecast for Cumulative ESALs

Author: Libby Keene
Author's District: CO
District: 3
Letting Date: 12/21/2018
Program Category: RC
Project Manager: Russell Fellbaum

Project Limits: From 350 Ft 3 of 1st S5t S to 500 Ft N of Wright CR 147 in Buffalo

Phone: (651) 366-3856
Fax: (651) 366-3686

Forecast # F3-1705
SP#: 8604-37
Route Num: 25
Route Type: MN Trunk
County: Wright

Beg Reference Post: 057+00.400
End Reference Post: 057+00.948

Miles: 0.548

Enclosures Appendix
[ Project Map O
[0 Cumulative ESAL Report - A Segment O
[0 Cumulative ESAL Report - B Segments O
[0 AADTDia
O

REMARKS:

Least Squares Analysis
Vehicle Class Expansion Worksheet
Vehicle Class Reports

gram

Other Suppporting Documents

Cover Sheet

Fill in general information about the forecast
listed on the PPMS. Light orange filled cells
denotes fields to be filled in. There is space
for remarks at the bottom for all additional
information.


http://www.dot.state.mn.us/traffic/data/data-products.html

Forecast A Worksheet

This worksheet is used to forecast the AADT of the
base year and forecasted year. Enter information in
the light orange filled cells. Once the sequence

number is entered, the historical data will be listed to
the right of the print area. Click copy AADT over to

worksheet for the data to appear in cells A7:B22.

Linear regression projects that traffic will grow at a
constant rate based on the slope of historic data
(shown in the white box). Then, a county growth

factor is applied to reflect socioeconomic data trends

(shown in the yellow box). The county factors are
updated based on vehicle miles traveled (VMT). In
this example, the base year AADT is 3680 and the

forecasted year AADT is 5220.

Note: The MnESAL only allows for a minimum

growth rate of 0.5%.

Forecast B(s) Worksheet

LEAST SQUARES WORKSHEET

ROUTE:

MM 25

LOCATION: US

1210 C8AH 32

SEGMENT A1

SP#:

8604-37

BASE YEAR:

FLOW MAP
AADT (SEG A)

YEAR

2018

FORECAST YEAR:

2038

DATE  05/3117
Miles : 1.97

Seq # 6401

#of lanes 2
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Demographically Adjusted Forecasts
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AADT
4576
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6579

Calc
-1126

ADT Calc
3450
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5453

Statistics

SLOPE
INTERCEPT
N

AADT

0.45
87.09

-170993

13

NOTE:

County Adjustment Factors were

developed to Ap

They are based on 1992-2007 VMT,
Population, Labor Force, Household,
and Employment Data.

ply to Projected AADT

Raw Least Squares

Forecasts

Slope Over Base Year

2.35%

YEAR
2016
2019
2039

Demographically
Adjusted Forecasis

AADT
3450
3680
5220

Slope Over Base Year
2.23%

COUNTY

[ COUNTY FACTOR

| GROWTH PROFILE

WRIGHT

0.95

‘ HIGH GROWTH AREA

The forecast worksheets for the B segment(s) are used the same as the A segment forecast worksheet (refer above).

The forecaster must complete a least squared worksheet for every segment along the project. On the cover page,
there is a drop down to select the number of B segments. The system only generates one B segment at a time.

Interpolation

In the Metropolitan Area, the Travel Demand Model should be used. This model estimates the projected AADTs
based on roadway and transit networks, population, land use, and employment data. MnDOT does not have a
statewide Travel Demand Model, therefore, in Greater Minnesota we rely on regression analysis for forecasting

traffic volumes.

To obtain the base year and future year AADT, the forecaster should interpolate between the last counted AADT
and the forecasted AADT from the Travel Demand Model.

In this example, all of the segments were last counted in 2016, the Travel Demand Model produced AADT’s in
2040, the base year is 2019 and the future year is 2039.

Description Last AADT | Forecast |Interpolated Interpulatedl

2016 2040 2019 2039

A1 (SEQ 6401) 3,450 6,000 3,770 5,890
B1 (SEQ 6480) 6,500 10,000 6,940 9,850
B2 (SEQ 6479) 11,800 16,000 12,330 15,830
B3 (SEQ 65491) 12,300 15,000 12,640 14,890

Yearly Growth Rates
Simple |Compound
3.08% 2.33%
224% 1.81%
1.48% 1.28%
0.891% 0.83%

The 2019 and 2039 AADTs for all of the segments should be entered in the MNnESAL on the Forecast Worksheets.
These values will go in the yellow box at the bottom to then be transferred to other worksheets.



VC 1-4 Worksheets

The heavy commercial traffic (HCAADT) from vehicle classification counts are determined using these
worksheets. Enter the site number and the count year for the four most recent years of data. The worksheet will
automatically fill in afterwards. The manual (16 hour) and tube (48 hour) counts have different formats, but the
vehicle type breakdowns are the same. Note: for tube counts, motorcycles and passenger vehicles are added
together.

VEHICLE CLASS COUNT EXPANSION WORKSHEET 1

SITE NUMBER: 9098 COUNTY: Wright
SITE DESCRIPTION: "N OF JCT TH1Z
PROJECT SP#: 8604-37 YEAR OF COUNT: 2014
MONTH NUMBER OF COUNT: " s CONSTRAIN AADT: " 3400
16 or 24 HR M-

RAW  AADT ADJ ADJUSTED VEH, TYPE
VEHICLE TYPE COUNT _ FACTOR RAW  PERCENTS ACF.
CARS AND PICKUPS 3077 #A 3231 0.95
2 AXLE 6 TIRE 86 0.33 55 1.62%
3+ AXLE SINGLE UNIT 51 0.56 34 1.00%
3 AXLE SEMI (TST) 4 072 3 0.09%
4 AXLE SEMI (TST) 7 072 5 0.15%
5+ AXLE SEMI (TST) 72 078 56 1.65%
TR TR, BUSES 24 0.58 15 0.47%
TVIIN TRAILERS 0 0.76 0 0.00%
TOTALS > 3301 —> 1.0 3400 5.0% (%HC)
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The raw count data is located in the yellow cells above. The raw data is then adjusted for the month the count was
taken, whether it is a tube (24 hour) count or manual (16 hour) count, and if the location is in a rural or urban area.
These factors were developed by looking at continuous ATR and WIM data. Click here to learn more about the 24
hour and 16 hour adjustment factors. The AADT adjusted factors are multiplied by the raw data to get the adjusted
data. The adjusted total is constrained by the AADT in the count year.

The axle correction factor (ACF), shown above on the right side of the worksheet, is the total number of vehicles
divided by half of the total number of axles to account for trucks with more than two axles. Click here to learn
more.

The VC 1-4 worksheets do not need to be filled out when using ATR or WIM data. Since ATR and WIM sites are
counting traffic continuously, the data does not need to be adjusted.



VVC Average Worksheet
This worksheet shows the average of the truck volumes and percentages. All of the data is automatically
transferred from the VC 1-4 worksheets. Any columns that are not being used, may be erased.

A manual count is needed to obtain the heavy 5+ axle semi percentage. In this example, a manual count was taken
in 1994 and was one of the four most recent years of data. If one or more manual count(s) were taken at the site,
but were not the four most recent years of data, provide the heavy 5+ axle semi percentages(s) in cells D20, F20,
H20 and J20. Only one manual count is needed but if there are multiple manual counts, the spreadsheet will take
the average of the heavy 5+ axle semi percentages. If the average of the heavy 5+ axle semis percentage is greater
than 30%, then the heavies will split causing the ESALS to be higher. In this example the heavy 5+ axle semis split
at 32.8%. If the 5+ axle semis split, they are broken down into “Maximum” and “Other”. The max is 0.69% and the
other is 1.41% in this example. Click here to learn more about manual counts.

When using an ATR or WIM site, the VC 1-4 worksheets are not used so the forecaster should enter in the four
most recent years of data manually in cells C10:C17, E10:E17, G10:G17, and 110:117. Since ATR and WIM sites
do not breakdown the 5+ axle semis, the forecast should look at nearby VC sites containing manual counts. (If a
V/C site is used, but does not contain a manual count, nearby VC sites should also be used.) Look for manual
counts on the same route as the project and in the surrounding area. The forecaster should use their best judgement
on the amount and where the heavy 5+ axle semis are traveling.

It is important to compare the truck volume to other years. If there is a year that is not consistent with the others, it
should be thrown out and replaced with the next most recent year. Some sites may not have four years of data and
that is okay, as long as the average truck volumes are most accurate to the forecaster’s knowledge.

Vehicle Class Count Averages Waorksheet
WYCC Site Mum: 9098
Route: MM 25
Descripton: N OF JCT TH12
WE Count 1 WE Count 2 WE Count 3 WE Count
Type Year Pct Year Pct Year Pct Year Pct Avg Avg
2014 2007 2000 1994 Truck Vehicle
Man/Tube [Tube ube ube Nanual Volumes |Pctages
1|Cars 3231 5503% 4479 8530% 2764 B7 75% 2244 83.50% 3180 92 85%
2|2 ASU 55 1.62% 100 213% 179 5 68% B4 267% 100 3.02%
3[3+ASU 34 1.00% 30 0.64% 41 1.30% 23 0.95% 32 0.87%
4|3A5emi 3 0.09% 3 0.06% 16 0.51% 3 0.13% 3] 0.20%
5|4ASemi 5 0.15% 5 0.11% 29 0.92% 3 0.13% 11 0.32%
G|5+Asemi 56 1.65% 73 1.959% 92 2.92% B4 2.25% 69 2.09%
7|TTIBUS 16 0.47% 10 0.21% 26 0.83% g 0.35% 15 0.47%
8| Twins 0 0.00% 0 0.00% 3 0.10% 0 0.00% 1 0.02%
Total 3400 4.87% 4700 4.70% 3150 1225% 2400 5.50% 7 11%
Total Heavy Comm 169 221 386 156 233 100.00%
Heavy 5+ Ax Semi* 32.8% 32 76%
Axle Corr Factor 0.95 0.95 0.94 0.95 085
* Heavy 5+ Ax Semi = Tank, Dump, Grain, and Stake Loaded Heavy 5 Axle Semi Split
When the Tank, Dumps, Grains and Loaded Stakes are 30% or more of the 0.69% Max
5 axle semis, then splitinto max and other categories (AUTOMATICALLY DOME) = 1.41% Others
Check outtube counts priorto 1996 carefully, body types are N/A prior to 1982, don't use tube SPLIT
collected previous to 1990,




ESAL A Worksheet and Report

The ESAL worksheet and report will calculate [SUMUHATIVE E9ALS INORK SHEET SEGMENTAT
values automatically from data being Lo 29 GOV RLANES: £ pATE:  _D9BUIT
transferred from other worksheets. VCL STE#_ 9008 T CALG
R R YEAR AADT CALC HCADT 5AX TST
The base year proportions are directly BASEYEAR: 2019 ' 3680 262 77
. ORECAST YEAR: 2039 " 5220 371 109
transferred from the average vehicle percent
BASE YR. Addit |
column of the VC Average Worksheet above. BASE YEAR PROPORTIONS VOLUME Tr.,l.:;?: FORECAsTY FYTURE VOL.
2AX-6TIRE SU| 3.02% 111 0 3.02% 158
The average heavy 5+ axle split information is v S ? 0 oo i
also transferred to the ESAL Worksheet. In bl S IS 0 05z v
1 1 SAX+ TST MAX 0.69% 25 0 0.69% 36
our example, the heavy 5+ axle semis split. s Ter o 2 0 60 =
i TR TR, BUSES 0.47% 17 0 0.47% 25
Therefore, tr_lere IS zero fo_r 5AX+ TST. The e 1 0 0 are 1
5+ axle semis are broken into max (0.69%) 20 YR DESIGN
and other (1.41%). If the heavy 5+ axle semis SUMMARIES: AADT HCADT ~ HCADT%  LANE CUMULATIVE ESAL
did not split, the sum of max and other 2000 FOREGAST. 5290 o T | |
y 2039 FORECAST: 5220 371 71%
(210%) would indicate 5AX+ TST, and there DESIGN LANE FACTOR: 05 Fslj-zE‘l)f:JEl':llaE 1,:?;3:500
would be a zero for max and other. ADDITIONAL OUTPUTS: ESAL FACTORS
BASE% FORECAST% FLEXIBELE RIGID
The MnESAL defaults to two-way roads. The | %550  Son o oz oa
: BAXTST  0.2% 0.2% 0.39 0.37
drop down in cell C3 can be changed to one- er ook o oo oo
i S5AX+ TST 0.0% 0.0% 1.13 1.89
way for roads, ramps, and roundabouts. Thl_s GAXs TeTm0 O 0.0% L et
information along with the number of lanes is | (sax+ TsTOTH)  14% 14% 067 144
. TR TR, BUSES 0.5% 0.5% 0.57 0.74
needed to calculate the design lane factor TWIN TRAILERS  00% 0.0% 2.40 2.33
. otes:
(DLF). Click here to learn more.
CUMULATIVE ESAL REPORT SEGMENT At DATE 08T The ESAL factors for flexible and rigid are
ROUTE #: WMN 25 DISTRICT: 3 SP# 8604-37
FORLCAST TR — oMo —  mite—ree— shown at the bottom of the worksheet above.
DESCRIPTION: US 12 to CSAH 32 1 1 1 1 101d 1
AUTHOR Lo ATTORSBETCE o Flexible is bituminous and rigid is concrete.
BASE YEAR NUMBER OF LANES: 2 The 20 year cumulative equivalent single axle
TR SUMMARY BASE TEAR O Sampiesy | l0ads (ESALS) for this forecast is 921,000 for
AADT: 3680 5220 21% 1 101
e LANE: B o I flexible and 1,354,000 for rigid. The 10, 15, 25,
HCADT: 260 370 21% 1
L TS: i o o 30, and 35 year cumulative ESALSs are also
TST'S: 56 1386 21% 1
5 Ao, hd oo S shown to the left on the Cumulative ESAL
ESAL SUMMARY Report
ANNUAL DESIGH LANE ESAL
FLEXIBLE: 32362 45848
RIGID: 47558 67618
CUMULATIVE DESIGN-LANE ESALS (10 TON) Design-lane factor: 0.5
FOR VARIABLE TIME PERIODS
BASE DESIGH TIME DESIGN-LANE ESALS
YEAR YEAR PERIOD TST'S FLEXIBLE RIGID
2018 2029 10 vear 58 441,000 643 000
2018 2034 15 vear 63 671,000 987,000
2019 2039 20 Year 5] 921,000 1,354,000
2019 2044 25 Year T3 1,190,000 1,750,000
209 2049 30 vear e 1,477,000 2,174,000
2019 2054 35 Year 83 1,784,000 2,625,000
APPROVED BY: DATE:




ESAL B(s) Worksheet and Report
The ESALs for B segment(s) are computed similar to an A segment besides Urban and Rural defaults (shown
below in the light gray table) are used to obtain the base year proportions.

The % change from the A segment located on the right side of the worksheet must be between -50% and 50%.
Change User Adjustment to Base/Future Yr Vol accordingly (shown in orange).

CUMULATIVE ESAL WORKSHEET SEGMENT B1 .
SP#: 6604-37 CORRESPONDS: SEGMENT A1 Non-pnnt =
ROUTE: MW 25 Two Directions  # LANES: 2 DATE: 01724118 Urban/Rural Classification
LOCATION: 8th Street SE to CSAH 12 | URBAN |
YEAR AADT AADT Difference from A Seg
-
BASE YEAR: 2019 1 7540 3910 For reference when Adjusting
FORECAST YEAR: 2039 9720 4570 Base Yr/Future Yr Truck
User Base Year User Future Year Volumes
INCREMENTAL HCADT SEGMENT (Adjustmentto Incremental Base Year Adjustmentto Incremental Future Year % change from A segment
BASE YEAR PROPORTIONS Base Yr Vol Volume Volume Future ¥r Vol Volume Volume Base volume | future volume VEHICLE TYPE Urban Rural
2AX-6TIRE SU 1.34% -7 52 157 0 61 210 49.9% 41.1% 2AX-6TIRE SU 1.52% 3A7%
JAX+ SU 0.38% -3 15 46 0 18 G2 48.3% 39.58% JAX+ SU 0.46% 1.64%
JAXTST 0.06% -1 3 10 0 3 13 36.0% 29.4% JAXTST) 0.09% 0.28%
AAXTST 0.12% 0 5 17 0 5 22 39.1% 32.3% AAXTST| 042% 0.50%
SAX+TST 0.681% -3 32 32 0 37 37 45.9% 40.4% S5AX+TST| 0.89% 3.26%
{5AX+ TST MAX) 0.00% 0 o 21 0 o 30 0.0% 0.0% TRTR, BUSES| 0.47% 1.20%
(SAX+TST OTH) 0.00% 0 0 44 0 0 G2 0.0% 0.0% [TWIN TRAILERS| 0.02% 0.02%
TRTR, BUSES 0.21% -10 8 26 0 10 35 46.5% 39.2% TOTAL 3.57% 10.07%
TWIN TRAILERS -0.01% -1 0 1 0 0 1 -21.8% -25.5%
SUMMARIES: URBAN -+ ADDED COMBINED 20 YR DESIGN
AADT HCADT % HCADT % LANE CUMULATIVE ESAL When B segment ESALS and AADT vary significantly from each other with
BASE YEAR: 2019 3910 29% 11461.9% | | no trunk highway junction in between segments, then the difference may
FORECAST YEAR: 2039 4570 2.9% 13396.4% be mainly cars. In these instances, the default B segment percentages
DESIGN LANE FACTOR: 05 FLEXIBLE RIGID may need to be adjusted to reflect logical addition or subtraction of trucks,
SEGMENT B INCREMENT ONLY: 317,000 453,000 or to smooth out the volume of trucks between all B segments
SEGMENT A + SEGMENT B: 1,129,000 1,633,000
ADDITIONAL OUTPUTS: ESAL FACTORS
BASE % FORECAST % FLEXIBLE RIGID
2AX-6TIRE SU 1.3% 1.3% 0.25 0.24
JAX+ SU 0.4% 0.4% 0.58 0.85
JANTST 0.1% 0.1% 0.39 0.37
AAXTST 0.1% 0.1% 0.51 0.53
BAX+TST 0.8% 0.8% 1.13 1.89
(5AX+TST MAX) 0.0% 0.0% 2.40 4.07
(5AX+TST OTH) 0.0% 0.0% 0.87 1.44
TRTR, BUSES 0.2% 0.2% 0.57 0.74
TWIN TRAILERS 0.0% 0.0% 2.40 2.33
T CUMULATIVE ESAL REPORT SEGMENT B1 CORRESPONDS: SEGMENT A1
The B segment(s) represent the addition or ONDS: SEOMFIT A1
H H ROUTE# __ WN 25 DISTRICT: 3 SP#:_ 8604-37
subtraction of trucks on the trunk highway system FORECAST 5 Faitor —  counrvi Tmgm —  mies s
DESCRIPTION: Bth 5t SE to CR 147
to or from other road SyStemS. ThUS, the B Concept AUTHOR: Libby Keene AUTHOR'S DISTRICT: co
is a way to forecast traffic and ESALS along a BASE YEAR NUMBER OF LANES: 2 I
roadway using vehicle class data from another TRAFFIC SUMMARY BASE YEAR DESIGHYEAR VR
TWO-WAY 2019 2039 (SIMPLE %)
AADT: 7580 9920 15%
Segment' DESIGN LANE: 2800 5000 16%
HCADT: 400 500 1.3%
SINGLE UNITS: 200 300 250
. TST's: 138 186 1.8%
Click here to see Urban and Rural defaults 5 Axe: 112 151 18%
percentages by AADT range. ESAL SUMMARY
ANNUAL DESIGN LANE ESAL
. . . FLEXIBLE: 45833 52184
In this example the 20 year cumulative equivalent RIGID: sest 30940
i H i CUMULATIVE DESIGN-LANE ESALS {10 TON) Design-lane factor: 0.5
single axle loads (ESALS) for this forecast is D e =
1,270,000 for flexible and 1,856,000 for rigid.
Similar to the A Segment, there are also 10, 15, 25, BASE  DESIGN  TIME DESIGN-LANE ESALS
. . YEAR _ YEAR __ 