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Chapter 1 — Introduction and Overview

Chapter 1 Introduction and Overview

1.1 Introduction

Project traffic estimates are required for planning, Project Development and Environment (PD&E)
studies, and Resurfacing, Restoration and Rehabilitation (RRR) projects. Traffic analyses of the
Project Traffic Process evaluate the impacts of proposed transportation facilities and assess the
effectiveness of the improvements. The FDOT Design Manual (Chapter 306) requires traffic data
consistent with the data used for pavement design to be included for each typical section. The
Project Traffic Forecasting Handbook offers guidelines and techniques for Corridor Traffic
Forecasting studies, Project-Level Traffic Forecasting studies, and 18-KIP Equivalent Single Axle
Load (ESAL) studies.

Corridor projects usually require the development of traffic projections that are
CORRIDOR prol v red P prol

used to make decisions with important capacity and capital investment
implications. The Corridor Traffic Forecasting is required before establishing a new alignment or
widening of an existing facility.

The Project Traffic projections are commonly used to develop lane
PROJECT ) prol Y P

configuration requirements for intersection designs, and to evaluate the
operational efficiency of proposed improvements. Project Traffic Forecasting is also required for
reconstruction, resurfacing, lane addition, bridge replacement, new roadway projects, and major
intersection improvements. This process differs from Corridor Traffic Forecasting in that it is site
specific and covers a limited geographic area.

ESAL The ESAL Forecasting Process is required for the pavement design for new

construction, reconstruction, and resurfacing projects that require a structural

loading forecast.

Project level travel demand forecasting plays an important role in the project development and
delivery process. Project traffic and traffic parameters are needed in developing performance
measures to prioritize transportation improvements, conducting alternative analysis to select the
preferred alternative, providing design parameters to support geometric and structural design,
and developing traffic management plans to mitigate the negative impact during construction.

Corridor Traffic Forecasting and Project Traffic Forecasting projects require forecasts of Annual
Average Daily Traffic (AADT) and Design Hour Volumes (DHV). AADT and DHV are related to
each other by the ratio commonly known as the K-factor.

The overall truck volume and AADT are related to each other by the T-factor. The total impact of
truck traffic on pavement design is expressed in units of ESALSs, which represent truck axle
weights converted into 18,000-pound (18-KIP) loads carried by a single, four-tire axle.
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Chapter 1 — Introduction and Overview

RRR projects only require the ESAL process to determine the appropriate Load Equivalency
Factor for the pavement to be laid. Traffic improvement projects, such as improving shoulders or
turn lanes and restriping roads are not covered under the ESAL forecasting process.

1.2 Purpose

The purpose of the Handbook is to describe policies and procedures accepted by the Florida
Department of Transportation (FDOT) and offer guidelines on principles and techniques for
preparing project traffic required by various stages of the project development process. The
objective is to help standardize the traffic forecasting process that will result in consistent and
defendable project traffic on all applicable transportation projects. The intended audience is
transportation engineers and planners who develop project traffic for various highway projects for
FDOT and its partner agencies in the state of Florida. This Handbook may be used by local
governments and other agencies to review, accept, or approve project traffic developed for
highway projects within their jurisdictions. This Handbook provides directions for Corridor Traffic
Forecasting, Project Traffic Forecasting, and Equivalent Single Axle Load (ESAL) Forecasting.
This handbook supplements the Project Traffic Forecasting Procedure Topic No. 525-030-120.

1.3 Organization
This Handbook consists of eight (8) chapters and three (3) Appendices:

Chapter 1 Introduction and Overview

This chapter outlines the traffic forecasting processes for corridor, project, and Equivalent
Single Axle Load (ESAL) studies and describes general guidelines and techniques to be
used in the Project Traffic Forecasting Process.

Chapter 2 Traffic Data Sources and Factors

This chapter describes the different types of traffic counters in operation, the current traffic
data collection methodologies used in the State of Florida, and the estimation and
tabulation of: Seasonal Factors (SF), Axle Correction Factors (ACF), estimates of Annual
Average Daily Traffic (AADT), K-Factor (K) and Standardized K, Directional Distribution
Factor (D), and Percent Trucks (T) for the current year.

Chapter 3 Forecasting with Travel Demand Models

This chapter provides guidance on the application of models to develop traffic projections
for facility specific PD&E studies, corridor studies, and RRR projects. This chapter also
provides an overview of modeling for traffic engineers and an overview of traffic
forecasting requirements for modelers.
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Chapter 4 Forecasting Without Travel Demand Models

This chapter provides a description of the appropriate methods of performing trend
analysis and examination of local land use plans, and other indicators of future growth in
the project traffic forecasting process.

Chapter 5 Directional Design Hourly Volumes

This chapter describes the appropriate methods for converting model volume outputs to
Annual Average Daily Traffic (AADT) volumes and then into Directional Design Hourly
Volumes (DDHVSs), which are used in the evaluation of roadway points, links, and facility
analyses.

Chapter 6 Estimating Intersection Turning Movements

The purpose of this chapter is to provide a method for developing balanced turning
movement volumes at intersections. The TURNS5-V2014 spreadsheet and TMTool are
explained in detail and reviews of other techniques are summarized.

Chapter 7 Equivalent Single Axle Load Forecast

This chapter describes the guidelines and techniques of forecasting Equivalent Single
Axle Load (ESAL) volumes for use in pavement design.

Chapter 8 Project Traffic for Corridors with Priced Managed Lanes

This chapter provides general discussions on unique issues in the Express Lanes project
development process and offers guidance on the methodologies and processes for design
traffic development.

Appendix A
FHWA Letter — Use of Standard K-Factors for Traffic Forecasting

Appendix B

References used in the Handbook

Appendix C

Glossary — list of terms and definitions used in the Handbook
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1.4 Authority
Sections 20.23(3)(a) and 334.048(3); Florida Statutes (F.S.).

1.5 Truth in Data Principle

The controlling “Truth-in-Data” principle for making project traffic forecasts is to express the
sources and uncertainties of the forecast. The goal of the principle is to provide the user with the
information needed to make appropriate choices regarding the applicability of the forecast for
particular purposes. For the traffic forecaster, this means clearly stating the input assumptions
and their sources and providing the forecast in a form that the user can understand and use. For
the user (e.g., project designer), this could mean compensating for uncertainty in projections of
the total axle loading by using a reliability design factor.

1.6 Precision of Data

To reflect the uncertainty of estimates and forecasts, volumes should be rounded. Practical
guidance is to round the volumes according to the rounding convention as follows.

<100 10
100 to 999 50
1,000 to 9,999 100
10,000 to 99,999 500
> 99,999 1,000

The rounding convention was adapted from AASHTO Guidelines for Traffic Data Programs
published in 2009. The convention was revised to be more stringent to address situations where
growth is low and future volumes after rounding appear to be the same.
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Chapter 2 Traffic Data Sources and Factors

2.1 Introduction

The Florida Department of Transportation (FDOT) collects and stores a broad range of traffic data
to assist highway engineers in maintaining and designing safe, state-of-the art, and cost-effective
facilities. Traffic data is collected by the FDOT’s Central Office and district offices, local
governments, and consultants. Traffic data collection efforts include traffic volume, speed, vehicle
classification counts, and/or truck weight. The FDOT Transportation Data and Analytics (TDA)
Office is responsible for providing installation guidance, collecting, processing, storing traffic data
and finalization process (known as the end of the year process) to generate traffic count data to
be used in Department administration of highway programs along with published data sets and
reports. The purpose is to provide the Department with a basis to meet FHWA’s reporting
requirements to sustain the funding of federal transportation programs, and to provide critical data
required for engineering analysis of existing facilities and to identify the need for expansion in the
road network.

2.2 Purpose

Traffic data is the foundation of highway transportation planning and is used in making numerous
decisions. Accurate traffic data is a crucial element in the transportation planning process;
therefore, uniform understanding and implementation of the process can lead to better design
decisions. This chapter describes the following:

Types of traffic counting equipment installed and programs used
Traffic data collection methods used in Florida

Seasonal Factors (SF)

Axle Correction Factors (ACF)

Annual Average Daily Traffic (AADT)

Design Hour Factor (K)

Directional Distribution Factor (D)

Percent Trucks (T)

Estimating AADT

Existing Traffic Condition Information

2.3 Traffic Adjustment Data Sources

The continuous count and classification program is designed to collect vehicular and classification
traffic counts 24 hours a day throughout the year. The short-term seasonal classification program
is designed to collect classification counts for a short period of time (24 to 72 hours). In addition,
TDA has a Weigh-in-Motion (WIM) count program which collects vehicle classification and truck
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weights. The various types of traffic monitoring sites used in Florida during 2017 are presented in
Figure 2-1. As shown below, the FDOT TDA and district offices collected traffic count and traffic
factor information at 18,603 sites throughout Florida.

TRAFFIC MONITORING SITES IN FLORIDA

va WEIGHT

Weight data provides
damage factors used
for pavement design

36
CONTINUOUS

‘\

CLASSIFICATION

3,078 236
SHORT-TERM CONTINUOUS

wT CLASSIFICATION

1. Axle & seasonal
correction factors
2. K, D, & T factors

\ '\ o~ =
>
e 1 el el "l Ll
COUNTS 117 1. Seasonal
COVERAGE 15,136 :
correction factors
COUNT SHORT-TERM CONTINUOUS 2. K & D factors
DATA K] X DX DX T X o K B
DaPe B B
}1 SHORT-TERM TRAFFIC CONTINUOUS TRAFFIC w
Y1 MONITORING SITES MONITORING SITES Ak

Figure 2-1 Florida's Traffic Monitoring Sites Used in 2017

2.3.1 Continuous Vehicle Counts

The FDOT’s TDA Office collects traffic data through permanently installed traffic counters located
throughout the state. The Continuous Traffic Monitoring Sites (Continuous TMSs) collect and
record the distribution and variation of traffic flow by hour of the day, day of the week, and month
of the year from year to year and transmit the data daily to TDA via wireless cellular devices.
Florida’s continuous count program has 353 sites. The TDA or district office will determine when
and where new continuous sites are required. Often when major road construction projects are
undertaken, a count site will be included in the design plans at the request of the TDA or district
office. Generally, 3 to 4 new sites are installed each year and several others receive equipment
upgrades. The continuous counters provide the user with day-to-day traffic information throughout
the year and information collected is used to produce AADT, K, and D factors.
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2.3.2 Continuous Classification Counts

FDOT has approximately 236 permanently installed continuous classification counters. The TDA
Office collects classification data based on the classification of the vehicle according to FHWA
Vehicle Classification Scheme F. (See Figure 2-2). Truck traffic data is collected through vehicle
classification counts, which may be either part of FDOT's Vehicle Classification Reporting
Program or a special Vehicle Classification study. There are currently 13 vehicle classification
types ranging from motorcycles (Class 1) to Multi-Trailer 7 or more-axle Trucks (Class 13). In
addition, TDA has a WIM count program which collects vehicle classification and truck weights.

FHWA Vehicle Classifications

1. Motorcycles 2. Passenger Cars 3. Pickups, Panels, Vans 4. Buses
2 axles, 2 or 3 tires 2 axles, can have 1- or 2-axle trailers 2 axles, 4-tire single units 2 or 3 axles, full length
Can have 1 or 2 axle trailers
S0% | o ol o y A= i, o
5. Single Unit 2-Axle Trucks 6. Single Unit 3-Axle Trucks 7. Single Unit 4 or 8. Single Trailer 3- or 4-Axle Trucks
2 axles, 6 tires (dual rear tires), single-unit 3 axles, single unit More-Axle Trucks 3 or 4 axles, single trailer

4 or more axles, single unit

9. Single Trailer 5-Axle Trucks 10. Single Trailer 6 or More-Axle Trucks
5 axles, single trailer 6 or more axles, single trailer

m H I‘
11. Multi-Trailer 5 or Less-Axle Trucks 12. Multi-Trailer 6-Axle Trucks
5 or less axles, multiple trailers 6 axles, multiple trailers

13. Multi-Trailer 7 or More-Axle Trucks
7 or more axles, multiple trailers

Figure 2-2 FHWA Vehicle Classification Scheme F

2.3.3 Short-Term Seasonal Classification Counts

FDOT has approximately 3,100 locations where short-term seasonal classification counts are
performed. These Short-term Traffic Monitoring Sites (Short-term TMSs) are automatic traffic
recorders that are temporarily placed at specific locations throughout the state to record the
distribution and variation of traffic flow. Toll data is also collected to supplement volume counts.
Seasonal classification counts are used to develop axle correction factors and truck percentages
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during the year. These counts are performed one or more times a year (24-hour or 48-hour each)
as deemed necessary to capture the seasonal truck variation. The classification counts will be
used to estimate the axle correction factor and determine the percentage of trucks.

2.4 Short-Term Traffic Counts

Short-term traffic counts are primarily performed by the FDOT districts offices, local agencies and
consultants. It is the responsibility of each district to determine the location of short-term non-
continuous traffic monitoring sites. The exact location and count type should be determined by
the physical geometry of the road. Each time a count is made, the technician will re-evaluate the
site to determine if field conditions are still suitable for obtaining an accurate count. Factors that
should be considered when selecting site locations include the presence of curves, crests, valleys,
driveways, intersections, schools, number of lanes, medians, shoulders, or turn lanes.

Short-term counts are typically collected using portable axle counters and/or vehicle counters.
Portable traffic counters frequently use rubber hoses that record by sensing the number of axles.
These counters are small enough to be transported, contain a power source, and may be easily
secured to a telephone pole, fence post, signpost, tree, etc. They may include time-period
recording or cumulative counts. Some traffic volume counters with axle sensors record volumes
on punched tape or printed paper tape. Newer units utilize electronic storage and require special
software and/or hardware to download the collected data. The downloaded data can be
transferred directly to a computer or may be printed in a report format. Another type of portable
unit adheres to the road surface in the middle of a lane. The unit uses magnetic vehicle detectors
rather than axle sensors and records bumper to bumper length and speed in a variety of length
and speed groups. The unit requires a special computer to download the data. In recent years,
Internet Protocol (IP) cameras have been used to record vehicles and specialized vehicle
recognition software is used to identify and enumerate number of vehicles.

2.41 Portable Axle Counters

Axle volume counts are obtained when a single road tube is set across a road. The portable
counters simply divide the number of axles (number of hits) by two to derive a count. This type of
count is connected to the road tube and the device measures the “number of axles”, an axle
correction factor (ACF) is assigned to the specific count location based on the trucking
characteristics of that location. The ACF is applied to the count and then the count is seasonally
adjusted to produce AADT.

2.4.2 Vehicle Volume Counters

Vehicle volume counts are obtained from counters using sensors such as inductive loops,
microwave devices, and magnetic vehicle detectors. These counters detect an entire vehicle, not
simply its axles. If the counting device counts the “number of vehicles”, the count is known as
vehicle classification count. The count site will not require an axle correction factor.
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2.5 Traffic Adjustment Factors

The two traffic adjustment factors, Seasonal and Axle Correction, are calculated by the TDA Office
and can be accessed through either the Traffic Characteristics Inventory (TCI) database or the
Florida Traffic Online (FTO) website (https://tdaappsprod.dot.state.fl.us/fto/). Both TCI and FTO
contain current and historical information. Continuous counts and seasonal classification counts
provide the necessary information to establish traffic adjustment factors. In the absence of any
continuous counts within a county, TDA applies seasonal factors from adjacent counties and
develops seasonal factors for those counties. These adjustment factors are later applied to the
short-term counts to estimate AADT, K, D, and T factors. Actual AADT, K, D, and T data are
collected from permanent, continuous counters. Figure 2-3 shows the process of developing
traffic adjustment factors and applying them to estimate AADT and other traffic parameters from
short-term traffic counts.

IMPORTANT NOTE:

All short-term counts need to be adjusted using Seasonal Factors, but only short-term counts
obtained from portable axle counters need to be adjusted using Axle Correction Factors.

2.5.1 Seasonal Factor (SF)

All short-term counts must be adjusted to reflect the seasonal changes in traffic volumes. The
TDA Office determines the Seasonal Factor Category using traffic data collected from permanent
count locations. The FDOT districts assign a Seasonal Factor Category to each short-term traffic
count site. The basic assumption is that seasonal variability and traffic characteristics of short-
term and permanent continuous counts are similar.

The Monthly Seasonal Factor (MSF) for a particular month at a particular location is derived from
the Annual Average Daily Traffic (AADT) for a location divided by the Monthly Average Daily
Traffic (MADT) for a specific month at that count site as shown in Equation 2-1.

_ AADT
"~ MADT

MSF Equation 2-1
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Weekly Seasonal Factors (SF) are developed by interpolating between the monthly factors for
two consecutive months as shown in Equation 2-2. The SFs are calculated for each week of the
year for each continuous count station and recorded in a Peak Season Factor Report available
on FTO website.

MSFiys — MSF;

SF = MSF; + N n Equation 2-2
Where:
SF = Weekly Seasonal Factor
MSF;, = Monthly Seasonal Factor for a particular month 7 The MSFs are assigned to the

week of the year that contains the midpoint of the month

MSFi+1 = Monthly Seasonal Factor for the following month i+1

N = Number of weeks between the midpoint of month 7and the midpoint of the
following month /+1, usually 4

n = Number of weeks between the midpoint of the month 7 and the week for SF,
usually between 1 and 4

2.5.2 Axle Correction Factor (ACF)

Axle Correction Factors (ACF) are developed from classification counts by dividing the total
number of vehicles counted by the total number of axles on these vehicles. ACF are determined
by using the data from continuous and short-term classification counts following the guidelines as
described in the FHWA Traffic Monitoring Guide.

The information collected from Traffic Adjustment Data Sources is used to determine the traffic
adjustment factors such as Axle Correction Factors, Percent Trucks, and Seasonal Volume
Factors. These adjustment factors are applied to short-term traffic counts taken by portable axle
and vehicle counters to estimate AADT, K, D, and T for every section break of the State Highway
System as shown in Figure 2-3.
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Traffic Adjustment Data Source
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Figure 2-3 Development and Application of Traffic Adjustment Factors

2.6 AADT,K,D,and T

The AADT, the peak-to-daily ratio or the design hour factor (K), the directional distribution factor
(D), and the percent trucks (T) are critical numbers that determine the geometric configuration of
a roadway. In addition, the T factor is critical for determining the type and thickness of pavement

during design.

The actual AADT and other traffic factors can only be measured through Continuous Traffic
Monitoring Sites (Continuous TMSs) that collect data 365 days a year. In most cases, traffic
parameters have to be estimated from short-term traffic counts. The information collected from
Continuous TMS locations provides a statistical basis for estimating traffic parameters for the

short-term traffic counts.
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2.6.1 Annual Average Daily Traffic (AADT)

The Annual Average Daily Traffic (AADT) is the estimate of typical daily

traffic on a road segment for all seven days of the week from Sunday to
Saturday, over the period of one year. AADT is determined by dividing the total number of vehicles
on a roadway segment for one year by the number of days (365 days, except Leap Year which
has 366 days) in the year. The AADT is the best measure of the total use of a road, because it
includes all traffic for an entire year.

Average Daily Traffic (ADT) is obtained by a short-term traffic count. Short-term traffic counts are
commonly referred to as “raw counts” or simply “traffic count.” ADT is typically a 72-hour traffic
counts collected on Tuesdays, Wednesdays, and Thursdays. However, ADT can be based on the
simple average of any short-term traffic counts at least 24 hours long. The 24-hour and 48-hour
traffic counts are often taken to measure ADT and converted to AADT for traffic forecasting
projects. For traffic forecasts, the Seasonal Factor (SF) and Axle Correction Factor (ACF), where
applicable, should be used to convert ADT to AADT as shown in Equation 2-3.

AADT = ADT X SF X ACF Equation 2-3

o IMPORTANT NOTE:

Axle Correction Factors (ACF) should only be applied to short-term counts obtained
from portable axle counters, not vehicle classification counts.

When the ADT is adjusted by SF and ACF assigned to that site, it will provide a statistically
accurate estimate of AADT at that location.

2.6.2 Standard K Factor

The K factor is defined as the proportion of AADT occurring in the peak hour. It is one of the most
critical traffic factors in roadway planning and design. The K factor is often referred to as the
Design Hour Factor as it relates to the proportion of the AADT during the design hour for the
design year. The Design Hour Volume (DHV) is total traffic in both directions expected to occur
during the design hour for the design year, and it is determined by multiplying the AADT by the K
factor. Equation 2-4 shows the relationship between AADT, DHV, and K:

DHV = AADT X K Equation 2-4
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Based on comprehensive analyses and extensive public outreach, FDOT has established
statewide “Standard K Factors” that should be applied to develop project traffic forecast from the
planning phase through the design phase of the project. Standard K Factors are fixed K
parameters predetermined based on area type and facility type with consideration to typical peak
periods of the day. The Standard K Factors also reflect urban development patterns and economic
activities. FDOT’s recommended standard K factors are presented in Table 2-1. The Standard K
Factors are also reported in the FDOT Traffic Information Online Web Application. Use of
statewide Standard K Factors promotes better transportation policies and projects, reduces time
and effort developing peak hour numbers, offers consistency and simplicity, and represents a
sensible approach relating to development and transportation improvements.

IMPORTANT NOTE:

0 There is not a single Standard K Factor to be applied to every roadway in the
state; however, there are multiple standard K factors depending upon the area
type and facility type.

IMPORTANT NOTE:

0 Standard K Factors for planning and design analyses are not directly applicable
to toll facilities.

Special considerations exist in urban and urbanized areas; both are addressed in the footnotes
of Table 2-1. In the state’s largest urbanized areas, FDOT has designated “core” freeways. These
are major, non-toll freeways going into/through the urbanized core areas (i.e., I-4 in the Orlando
area). As these freeways pass through an urbanized area, the Standard K Factors generally range
from 8.0% to 9.0%, depending upon proximity to the central core or central business district.
Standard K Factors for these freeways are set and typically updated every ten years as part of
the urban/urbanized area boundary process. A 7.5% K factor is applicable for state arterials and
highways in approved Multimodal Transportation Districts (MMTD), where secondary priority is
given to auto vehicle movements. This lower factor represents the promotion of a multi-hour peak
period rather than a single peak hour analysis. The same K factor as the project roadway on the
state highway system is applied to intersecting roadways that are non-state maintained unless
other values are derived from special counts.

There are also cases where Standard K Factors may not directly apply. Examples include
highway facilities in tourist areas or roadways providing access to cruise ports where heaviest
traffic may occur on the weekend and peak-to-daily ratios are higher than the Standard K Factors.
In such cases, short-term traffic counts that include both weekdays and weekends should be
collected. K Factors should be developed by analyzing the short-term traffic counts and relevant
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traffic information from Florida Traffic Information Online, if available. The project team should
present the analysis results and recommendations to FDOT Central Office for approval.

Table 2-1 FDOT Standard K Factors

Area Facility Type Standard K Factor Representative
(Population) (% AADT)* Time Period
Large Urbanized Areas Freeways 8.0 - 9.0 *** Typical weekday
with Core Freeways peak period or
(1,000,000+) hour
Arterials & Highways 9.0 ** Typical weekday
peak hour
Other Urbanized Areas Freeways 9.0 ** Typical weekday
(50,000+) peak hour
Arterials & Highways
Transitioning to Freeways 9.0 Typical weekday
Urbanized Areas peak hour
(Uncertain) Arterials & Highways
Urban Freeways 10.5 100th highest
(5,000-50,000) hour of the year
Arterials & Highways 9.0** Typical weekday
peak hour
Rural Freeways 10.5 100th highest
(<5,000) hour of the year
Arterials 9.5"
Highways 9.5

* Some smoothing of values at area boundaries/edges would be desirable.
** Value is 7.5% in approved Multimodal Transportation Districts where automobile movements are deemphasized. This
lower value represents an extensive multi-hour peak period rather than a peak hour.

*** Value is 8.0% for FDOT-designated urbanized core freeways and may either be 8.5% or 9.0% for non-core freeways.
Values less than 9% essentially represent a multi-hour peak period rather than a peak hour.

IMPORTANT NOTE:

FDOT has adopted a Context Classification System comprising eight context
classifications in its efforts to plan, design, construct, and operate a context-sensitive

o system of Complete Streets. The context classification of a roadway, together with its
transportation characteristics, will provide information about the users along the roadway,
the regional and local travel demand of the roadway, and the challenges and opportunities
of each user. The context classification of a roadway should be considered when selecting
a Standard K Factor for the project.
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2.6.3 D Factor
2.6.3.1 Directional Distribution

The Directional Distribution (D) is the percentage of the total, two-way design hour traffic traveling
in the peak direction. In addition to traffic information such as AADT and K Factor, D is an essential
parameter used to determine the Directional Design Hour Volume (DDHV). The DDHYV is the
basis of geometric design. A highway with a high percentage of traffic in one direction during the
design hour may require more lanes than a highway having the same AADT but with a lower
percentage. DDHV is determined by multiplying the Design Hour Volume (DHV) with the
Directional Distribution Factor (D), as shown in Equation 2-5:

DDHV = DHV X D Equation 2-5

Directional distribution is an important factor in highway capacity analysis. This is particularly true
for two-lane rural highways. Capacity and LOS vary substantially based on directional distribution
because of the interactive nature of directional flows on such facilities. Queuing, delays, land use
impact and capacity are some of the factors that affect the directional distribution.

Although there is no explicit consideration of directional distribution in the analysis of multilane
facilities, the directional distribution has a significant impact on both design and the calculation of
the LOS of a facility. For example, urban commuting routes have been observed to have up to
two-thirds of their peak hour traffic in a single direction. The peaking occurs in one direction in the
morning and in the opposite direction in the evening. The facilities need to provide sufficient
capacities to accommodate the peak flows for both directions. This phenomenon has led to the
use of reversible lanes on some urban freeways and arterials.

The FDOT TDA Office is responsible for calculating and estimating D factors at continuous and
short-term traffic monitoring sites. For continuous sites, the D factor is the median D factor of the
200 highest hours. For short-term sites, a D factor is assigned based on either the Seasonal
Factor Category or Districtwide Functional Classification Category that the site belongs to (FDOT
Traffic Monitoring Handbook). The D factors are reported in the Florida Traffic Online (FTO) Web
Application. Figure 2-4 shows an example of traffic information available at Continuous TMS
360317, located on I-75 in Marion County. It includes detailed information about the site, AADT,
K, D, and T factors. A number of Traffic Reports are also available for the site, including Annual
Average Daily Traffic, Annual Vehicle Classification, Directional AADTs, Highest 200 Hours,
Historical AADT Data, Hourly Continuous Counts, and Vehicle Class History.
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Figure 2-4 Florida Traffic Online Application: Continuous TMS 360317

2.6.3.2 Acceptable D Values

The D-Factors for continuous and short-term sites can be obtained from the Florida Traffic Online
(FTO) Web Application. The D values are also available from FDOT’s RCI and TCI databases. If
traffic counts for the project site are not available, obtain short-term traffic counts to determine
hourly traffic volume distribution. This will allow the identification of the peak hour of the day and
peak direction during the peak hour. If no counts are available, the intersecting roadways that are
non-state maintained will use the same D-Factor as the project roadway on the state highway
system. The D-Factors should be checked to see if they are within the allowable range. The
recommended D-Factors are shown in Table 2-2.
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Table 2-2 Recommended D-Factors for Project Traffic Forecasting

Rural Freeway 52.3 54.8 57.3 1.73
Rural Arterial 51.1 58.1 79.6 6.29
Urban Freeway 50.4 55.8 61.2 411
Urban Arterial 50.8 57.9 67.1 4.60

Note: In some special cases, the D-Factor for urban freeways may be higher, e.g., Veterans Expressway.

2.6.3.3 Percent Trucks (T)

% Trucks The most critical factor in pavement design is the amount of truck traffic using
(1] . . . .
a roadway. The structural design is primarily dependent upon the heavy axle

loads generated by commercial trucks. The estimated future truck volume is needed for
calculating the 18-KIP ESALSs for pavement design.

There are ten (10) classes of trucks, including buses, according to the current FHWA vehicle
classification scheme (see Figure 2-2). Truck data are used in many different applications. As a
result, various definitions of truck percentages exist (i.e., Ts, T24, 24T+B, 24T, DHT, DH2, and
DH3) and they are all calculated as percentages of trucks in total traffic. Detailed definitions for
these truck factors can be found in Appendix C — Glossary.

The traffic forecasting “T” is the same as T24 or 24T+B. It includes trucks and buses from Class
4 to Class 13. The truck volume and AADT are related to each other by a ratio commonly known
as “T”. The Daily Truck Volume (DTV) is the total number of trucks traversing a roadway segment
during a 24-hour period. It can be derived by multiplying AADT by T as shown in Equation 2-6.

DTV = AADT X T Equation 2-6

For traffic forecasting purposes, the Design Hour Truck (DHT) is defined as T divided by two,
based on the assumption that only half as many trucks travel on the roadway during the peak
hour. The DHT is determined by the Equation 2-7.

T ,
DHT = 5 Equation 2-7

The truck percentage is usually assumed to be constant over time.
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2.7 Existing Traffic Condition Information

Existing traffic condition information includes traffic data that describes the current travel demand
for existing roadway facilities, such as daily traffic volumes, peak hour volumes, directional
distribution during peak hours, and percent trucks. The existing traffic information is obtained by
conducting short-term traffic counts. To ensure the data is representative of average (typical)
traffic conditions, traffic counts should not be collected during the summer or on holidays, since
travel patterns during these times cannot be assumed to be representative of typical weekdays.
However, for studies near recreational facilities summer or holidays may provide the traffic analyst
with more accurate “typical” pattern of travel.

2.7.1 Seasonal Adjustments

Data for existing roadways are collected at established traffic monitoring sites within the project’s
limit. A classification count should be taken at the established traffic monitoring site in each of the
current traffic breaks included in the project’s limits. When the traffic monitoring site for a traffic
break is located outside the project’s limits, the data may still be collected at the established site.
As an alternative, the traffic break can be subdivided at the project boundary and a new traffic
monitoring site established within the project’s limits. Subdivision of a traffic break must be
approved in advance by the TDA and the district.

Directions on conducting classification counts are provided in the Traffic Monitoring Handbook.
Traffic counts cannot be accepted without seasonal adjustments. These adjustments are applied
as described in Section 2.5 (Traffic Adjustment Factors). Acceptable data should be uploaded to
the Traffic Characteristics Inventory (TCI) for use in making the annual AADT estimate and for
later use in making the project traffic forecast. Only those classification counts made during the
last 12 months should be used as base year traffic data. Surveys made by individuals other than
FDOT personnel should follow FDOT’s procedures.

2.7.2 D Factors

FDOT requires the use of two different directional distribution factors: capacity analysis (D) and
pavement design (Dg). The D described in traffic monitoring site reports are the ones used for
capacity analysis.

A roadway near the center of an urban area often has traffic volumes equal for both directions,
and therefore a D Factor near 50 percent. A rural arterial may exhibit a significantly higher D
Factor because traffic is either traveling toward an urban area (AM) or traveling away from an
urban area (PM).

The D factor used for pavement design (De) is typically 50 percent for two-way roadways. It is
assumed that an equal amount of loaded trucks operates in both directions of traffic flow. For a
one-way roadway, the De is 100 percent since all the trucks are moving in the same direction.
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The project traffic forecaster may elect to change the De upwards from 50 percent if there is a
good reason for doing so (e.g., unequal number of lanes for the two directions). Base year
directional bias in pavement loading will be used to determine the ESAL forecast De. Whether a
different directional bias exists for loaded trucks can be found by visually monitoring the traffic
using the road to identify any repeating traffic and seeking the origin or destination of the traffic.
For example: a concrete delivery truck traffic whose origin is a concrete mixing plant down the
road, or a railroad siding serving as a destination for pulpwood trucks. In both cases, the Dr used
for ESAL forecasting and subsequent pavement damage will be between 50 and 100 percent.
(See Section 7.4.2.)

2.7.3 Roadway Data

Existing number of lanes (a.k.a., Feature 212) and functional classification (a.k.a., Feature 121)
of roadways can be found in the Roadway Characteristics Inventory (RCI) for the Roadway ID
and Mile Post of the roadway under design.

2.8 Level of Service (LOS) Analysis

The Level of Service (LOS) analysis should be performed in accordance with the most recent
versions of the FDOT Quality/Level of Service Handbook and Highway Capacity Manual
methodology. LOS analysis is not performed for Express Lanes projects.

2.9 Number of Lanes Required

Project traffic forecasts should be used to determine how many lanes a roadway may require.
The required number of lanes can be estimated using the best available current year data and
projecting future values of DDHV, Service Flow (SF) rate, and Peak Hour Factor (PHF).

2.10Estimation of AADT From Short-Term Traffic Counts

The AADT, K, D, and T for the current year are available in RCI database under Feature 331
(Traffic Flow Breaks). The information is updated annually and the most current version of the
traffic information should always be used for project traffic forecasting.

To estimate AADTSs along state roadways where no Continuous- or Short-term sites are available,
or roadways not on the state system, a field data collection of short-term traffic counts must be
conducted using either portable axle counters or portable vehicle counters. Appropriate SF and/or
ACF should be applied to adjust the short-term ADT to obtain AADT using Equation 2-3.

2.10.1 Seasonal Factor Category Report

Seasonal Factors (SF) are provided in the Peak Season Factor Category Reports that can be
generated and downloaded from the Florida Traffic Online Web Application. Seasonal Factor
Categories are groupings of continuous stations whose data are used to develop the seasonal
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factors. Seasonal factor categories are designed to be county specific with at least one
“Countywide” Seasonal Factor Category for each County and one Seasonal Factor Category for
each Interstate Road within each County. Additional Seasonal Factor Categories are developed
to handle geographic differences within a single county (e.g., beach traffic vs. urban traffic).
Seasonal categories are represented by a 4-digit number, where the first two digits correspond to
the county codes, and the second two digits are a sequence number or an interstate number. It
contains a verbal description of its intended use, and a maximum of eight continuous count station
numbers. Details of Seasonal Factor Categories are included in the Volume Factor Category
Summary Report.

Figure 2-5 shows the volume factor categories for Hillsborough County (County Code 10). There
are four (4) seasonal factor categories for Hillsborough County, one for Hillsborough Countywide
represented by Code 1000, and the other three for the three interstate highways in Hillsborough
County, I-4, 1-275, and 1-75, represented by 1004, 1027, and 1075, respectively. The Volume
Factor Category Report also contains information on K and D factors. Only Category 1000 and
Category 1004 reports are shown in Figure 2-5.

The weekly seasonal adjustment factors are presented in the Peak Season Factor Category
Reports by category and by week. There can be 52 to 54 weekly factors, depending upon which
day-of-week January 1 falls.

If the Seasonal Factor (SF) is greater than 1, then the raw counts were collected during low traffic
volumes and must be adjusted upward to reach the annual average.

If the SF is less than 1, then the raw counts were collected during high traffic volumes and must
be adjusted downward to reach the annual average. Figure 2-6 shows the Peak Season Factor
Category Report for Hillsborough Countywide Category 1000.
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2017 VOLUME FACTOR CATEGORY SUMMARY REPORT - REPORT TYPE: ALL

CATEGORY: 1000 - HILLSBOROUGH COUNTYWIDE

STD MEDIAN

COSITE DIR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC SUN MON TUE WED THU FRI SAT "K" "D" AADT
100080 E 0.97 0.89 0.88 0.98 1.03 1.08 1.09 1.02 1.08 0.99 1.03 1.02 1.35 0.99 0.96 0.95 0.94 0.86 1.08

100080 W 0.96 0.89 0.87 0.99 1.05 1.09 1.08 1.02 1.08 1.00 1.02 1.00 1.29 1.00 0.96 0.95 0.95 0.90 1.04

100080 B 0.97 0.89 0.88 0.99 1.04 1.09 1.09 1.02 1.08 1.00 1.03 1.01 1.32 1.00 0.96 0.95 0.95 0.88 1.06 9.0 56.0 13301
100106 E 1.02 0.98 0.94 0.96 0.97 1.02 1.00 1.02 1.14 0.98 1.00 1,00 1.11 1,04 1.02 1.00 0.97 0.92 0.96

100106 W 1.02 0.98 0.93 0.97 0.98 1.01 1.00 1.03 1.14 0.98 1.00 0.99 1.10 1.04 1.03 1.00 0.97 0.90 0.98

100106 B 1.02 0.98 0.94 0.97 0.98 1.02 1,00 1.03 1.14 0.98 1.00 1.00 1.11 1.04 1.03 1,00 0.97 0.91 0.97 9.0 51.0 140975
100162 E 0.99 0.95 0.95 0.91 0.98 0.98 1.01 0.99 1.16 0.99 1.06 1.08 1.55 0.97 0.91 0.90 0.89 0.87 1.20

100162 W 1.02 0.97 0.97 0.91 0.99 0.99 0.97 0.96 1.12 0.99 1.07 1.09 1.72 0.96 0.90 0.88 0.88 0.85 1.24

100162 B 1.01 0.96 0.96 0.91 0.99 0.99 0.99 0.98 1.14 0.99 1.07 1.09 1.64 0.97 0.91 0.89 0.89 0.86 1.22 9.0 55.5 28599
100276 E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100276 W 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100276 B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.5 0.0 7308
100321 E 1.03 0.95 0.94 0.95 1.02 1.05 1.06 0.99 1.06 0.92 1.00 1.05 1.38 1.00 0.94 0.92 0.92 0.88 1.09

100321 W 1.02 0.96 0.95 0.96 1.02 1.05 1.05 0.99 1.05 0.93 1.00 1.04 1.41 1.00 0.94 0.92 0.92 0.88 1.09

100321 B 1.03 0.96 0.95 0.96 1,02 1.05 1.06 0.99 1,06 0.93 1.00 1.05 1.40 1.00 0.94 0.92 0.92 0.88 1.09 9.0 59.8 54010
100372 E 1.03 0.98 0.96 0.96 0.98 1.00 1.03 0.99 1.10 0.96 1.01 1.02 1.52 0.96 0.91 0.90 0.89 0.89 1.19

100372 W 1.02 0.98 0.96 0.96 0.98 1.01 1.03 0.99 1.08 0.97 1.01 1.03 1.44 0.97 0.93 0.91 0.91 0.89 1.13

100372 B 1.03 0.98 0.96 0.96 0.98 1.01 1.03 0.99 1.09 0.97 1.01 1.03 1.48 0.97 0.92 0.91 0.90 0.89 1.16 9.0 62.9 61274
100373 N 1.03 0.98 0.98 0.98 1.01 1.03 1.04 0.98 1.08 0.94 0.97 0.99 1.93 0.94 0.87 0.85 0.85 0.84 1.35

100373 8 1.05 0.99 0.98 0.96 1.00 1.01 1,03 0.97 1.11 0.95 0.97 1.00 1.83 0.94 0.87 0.85 0.86 0.86 1.36

100373 B 1.04 0.99 0.98 0.97 1.01 1.02 1.04 0.98 1.10 0.95 0.97 1.00 1.88 0.94 0.87 0.85 0.86 0.85 1.36 9.0 72.4 30711
Eesme CCTT T -
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14-MAR-2018 14:32:00 401UPD 7_1000_VFCS.TXT

2017 VOLUME FACTOR CATEGORY SUMMARY REPORT - REPORT TYPE: ALL

CATEGORY: 1004 - HILLSBOROUGH I4

STD MEDIAN
COSITE DIR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC SUN MON TUE WED THU FRI SAT "K" "D"

100080 E 0.97 0.89 0.88 0.98 1.03 1.08 1.09 1.02 1.08 0.99 1.03 1.02 1.35 0.99 0.96 0.95 0.94 0.86 1.08
100080 W 0.96 0.89 0.87 0.992 1.05 1.09 1.08 1.02 1.08 1.00 1.02 1.00 1.29 1.00 0.96 0.95 0.95 0.90 1.04
100080 B 0.97 0.89 0.88 0.99 1.04 1.09 1.09 1.02 1.08 1.00 1.03 1.01 1.32 1.00 0.96 0.95 0.95 0.88 1.06 2.0 56.0 13301
100106 E 1.02 0.98 0.94 0.96 0.97 1.02 1.00 1.02 1.14 0.98 1.00 1.00 1.11 1.04 1.02 1.00 0.97 0.92 0.96
100106 W 1.02 0.98 0.93 0.97 0.98 1.01 1.00 1.03 1.14 0.98 1.00 0.99 1.10 1.04 1.03 1.00 0.97 0.90 0.98
100106 B 1.02 0.98 0.94 0.97 0.98 1.02 1.00 1.03 1.14 0.98 1.00 1.00 1.11 1.04 1.03 1.00 0.97 0.91 0.97 9.0 51.0 140975

CATEGORY : 1.00 0.94 0.21 0.98 1.01 1.06 1.05 1.03 1.11 0.992 1.02 1.01 1.22 1.02 1.00 0.98 0.96 0.920 1.02 2.0 53.5

14-MAR-2018 14:32:00 401UPD 7_1004_VFCS.TXT

Figure 2-5 Seasonal Factor Categories for Hillsborough County
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Figure 2-6 Peak Season Factor Category Report for Hillsborough Countywide
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2.10.2 Axle Factor Category Report

Axle Factor Categories are groupings of vehicle classification stations whose data are used to
develop the Axle Correction Factors. The Axle Factor Categories are county specific denoted by
4-digit numbers with the first two digits representing the county codes, and the second two digits
a sequence number. The Axle Factor Category Reports are facility specific and contain one or
more groups. Care should be taken when selecting the Axle Correction Factors to ensure factors
from correct categories are used. Figure 2-7 shows an example of Axle Correction Factors for
Hillsborough County for 2017.

The Axle Correction Factors are also reported by category and by week. There could be 52 to 54
weekly factors depending upon which day-of-week January 1% falls. All axle adjustment factors
are less than or equal to 1. The axle adjustment factors are multiplied by the raw counts to lower
axle counts into vehicle count estimates.

2017 WEEKLY AXLE FACTOR CATEGORY REPORT - REPORT TYPE: ALL
COUNTY: 10 - HILLSBOROUGH
WEEK DATES 1000 1001 1002 1003
HILLSBOROUGH - COUNTY WID HILLSBOROUGH RURAL HILLSBOROUGH URBAN 175, MANATEE-US301

1 01/01/2017 - 01/07/2017 0.96 0.83 0.96 0.92
2 01/08/2017 - 01/14/2017 0.96 0.83 0.96 0.92
3 01/15/2017 - 01/21/2017 0.96 0.82 0.96 0.92
4 01/22/2017 - 01/28/2017 0.96 0.82 0.96 0.92
5 01/29/2017 - 02/04/2017 0.96 0.83 0.96 0.93
6 02/05/2017 - 02/11/2017 0.96 0.83 0.96 0.93

7 02/12/2017 - 02/18/2017 0.96 0.83 0.96 0.93

8 02/19/2017 - 02/25/2017 0.96 0.83 0.96 0.93

S 02/26/2017 - 03/04/2017 0.96 0.84 0.96 0.93
10 03/05/2017 - 03/11/2017 0.96 0.84 0.96 0.92
11 03/12/2017 - 03/18/2017 0.96 0.84 0.96 0.92
12 03/19/2017 - 03/25/2017 0.96 0.84 0.96 0.92
13 03/26/2017 - 04/01/2017 0.96 0.84 0.96 0.93
14 04/02/2017 - 04/08/2017 0.96 0.83 0.96 0.93
15 04/09/2017 - 04/15/2017 0.96 0.83 0.96 0.93
16 04/16/2017 - 04/22/2017 0.96 0.83 0.96 0.93
17 04/23/2017 - 04/29/2017 0.96 0.83 0.96 0.93
18 04/30/2017 - 05/06/2017 0.95 0.82 0.96 0.92
19 05/07/2017 - 05/13/2017 0.95 0.82 0.96 0.92
20 05/14/2017 - 05/20/2017 0.95 0.82 0.96 0.92
21 05/21/2017 - 05/27/2017 0.95 0.82 0.96 0.92
22 05/28/2017 - 06/03/2017 0.95 0.83 0.96 0.93
23 06/04/2017 - 06/10/2017 0.95 0.83 0.96 0.93
24 06/11/2017 - 06/17/2017 0.95 0.83 0.96 0.93
25 06/18/2017 - 06/24/2017 0.95 0.84 0.96 0.93
26 06/25/2017 - 07/01/2017 0.95 0.84 0.96 0.93
27 07/02/2017 - 07/08/2017 0.95 0.85 0.96 0.93
28 07/09/2017 - 07/15/2017 0.95 0.85 0.96 0.93
29 07/16/2017 - 07/22/2017 0.95 0.85 0.96 0.93
30 07/23/2017 - 07/29/2017 0.95 0.85 0.96 0.93
31 07/30/2017 - 08/05/2017 0.95 0.84 0.96 0.93
32 08/06/2017 - 08/12/2017 0.95 0.84 0.96 0.93
33 08/13/2017 - 08/19/2017 0.95 0.84 0.96 0.93
34 08/20/2017 - 08/26/2017 0.95 0.85 0.96 0.93
35  08/27/2017 - 09/02/2017 0.96 0.86 0.96 0.93
36 09/03/2017 - 09/09/2017 0.96 0.86 0.96 0.93
37 09/10/2017 - 09/16/2017 0.96 0.87 0.96 0.93
38 09/17/2017 - 09/23/2017 0.96 0.86 0.96 0.93
39 09/24/2017 - 09/30/2017 0.96 0.86 0.96 0.93
40 10/01/2017 - 10/07/2017 0.96 0.85 0.96 0.92
41 10/08/2017 - 10/14/2017 0.96 0.85 0.96 0.92
42 10/15/2017 - 10/21/2017 0.96 0.84 0.96 0.92
43 10/22/2017 - 10/28/2017 0.96 0.84 0.96 0.92
44 10/29/2017 - 11/04/2017 0.96 0.84 0.96 0.92
45 11/05/2017 - 11/11/2017 0.96 0.83 0.96 0.92
46 11/12/2017 - 11/18/2017 0.96 0.83 0.96 0.92
47 11/19/2017 - 11/25/2017 0.96 0.83 0.96 0.92
48 11/26/2017 - 12/02/2017 0.96 0.83 0.96 0.92
49 12/03/2017 - 12/09/2017 0.96 0.83 0.96 0.92
50 12/10/2017 - 12/16/2017 0.96 0.83 0.96 0.92
51 12/17/2017 - 12/23/2017 0.96 0.83 0.96 0.92
52 12/24/2017 - 12/30/2017 0.96 0.82 0.96 0.92
53 12/31/2017 - 12/31/2017 0.96 0.82 0.96 0.92

Figure 2-7 Axle Correction Factors for Hillsborough County
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2.10.3 Example of Estimating AADT from Short-Term Traffic Counts

The following example shows the steps to be performed to estimate AADT from a short-term
traffic counts conducted along a highway section. In this example, three-day 72-hour traffic counts
were taken by portable axle counters on Lantana Road approximately 550 feet east of High Ridge
Road from Tuesday, 9/26/2017 to Thursday, 9/28/2017 in Palm Beach County.

IMPORTANT NOTE:
Short-term traffic counts should be reviewed for reasonableness and consistency
before applying adjustment factors to estimate the AADT. Follow the tips below to
check the short-term counts:
e Check consistency in daily counts if counts are taken for multiple days. Discard
the bad daily counts. Recount if necessary.
o e Check differences between daily counts and historical counts from FTO if
available.
e Check daily counts vs turning movement counts (TMC) during the same hour
or 15 minutes internal if the TMCs are taken on the same day.

e Check differences between directional hourly volumes and departure/approach
volumes from the turning movement counts at adjacent intersections.

il Review Traffic Counts for Consistency and Reasonableness

Figure 2-8 shows the 3-day short-term traffic counts collected on Lantana Road. The
directional counts and the total daily counts collected for the three weekdays are
consistent. Hourly volumes for the three days also show a similar pattern. Therefore,
traffic counts from all three days will be used to calculate the ADT.

_ 52845+ 51772+ 51243
B 3

ADT = 51953

SISOVl Assign a Seasonal Factor from the Peak Season Factor Category Report

There are four volume factor categories for Palm Beach County, three for the different
geographic areas of the county, and one for 1-95:

e Category: 9300 EAST- AIATO US1

e (Category: 9301 CEN.-W OF US1 TO SR7
e Category: 9327 WEST-W OF SR7

e Category: 9395 PALM BEACH 195
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The short-term traffic counts were collected in Central Palm Beach between West of
US 1 and SR 7, an area covered by Category 9301. Therefore, the seasonal factor
from Category 9301 corresponding to the week of 09/24/2017 - 09/30/2017 was
assigned to this location and the value of SF is 1.09. (See Figure 2-9.)

County: 93
station: 9713
Description: Lantana Road, East of High Ridge Road
Start Date: 09/26/2017
Start Time: 0000
Direction: E Direction: W Combined
Time  1st  2nd  3rd  4th  Total 1st  2nd  3rd  4th Total  Total
0000 37 40 19 17 113 | 53 51 58 36 198 | 311
0100 23 16 17 10 66 | 54 30 24 19 127 | 193
0200 10 17 13 14 54 | 26 10 16 13 65 | 119
0300 12 9 31 24 76 | 15 25 13 11 64 | 140
0400 25 32 a2 43 142 | 15 21 13 18 671 209
0500 65 89 120 162 436 | 39 40 a3 66 188 | 624
285 767 | 2252
345 1314 | 3984
3ss 1434 | 3717
countiys 93 228 1093 | 2567
station: 9713 292 1199 | 2569
Description: Lantana Road, East of High Ridge Road 348 1359 | 2689
Start Date: 09/27/2017 377 1445 | 2791
Start Time: 0000 400 1559 | 2887
481 1820 | 3284
Direction: E Direction: W Combined 565 2072 | 3692
Time 1st 2nd 3rd 4th  Total 1st 2nd 3rd 4th  Total Total €76 2416 | 3956
...... 580 2475 | 4020
0000 30 27 28 35 120 | a7 60 a8 a5 200 | 320 518 2290 | 3589
0100 16 19 9 16 60 | 35 23 29 28 115 | 175 364 1613 | 2768
0200 20 20 12 10 62 | 13 23 11 12 s9 | 121 272 1258 | 2015
0300 11 10 20 28 69 | 15 12 10 13 s0 | 119 181 826 | 1373
s 13 16 21 65 | 199 111 533 | 927
s 30 45 74 187 | 636 61 344 | 567
3 167 217 305 782 | 2214 -
county: 03 s 335 337 3aa 1310 | 4018
Btaitan: b 2 425 357 371 1525 | 3963 -
Description: Lantana Road, East of High Ridge Road 3 319 320 286 1208 | 2817 . Py
Start Date:  09/28/2017 o 311 363 321 1365 | 2681 hbined Directions
Start mics? ioose s 321 372 370 1392 | 2646 our Volume
i 427 401 412 1571 | 2909 715 4127
Direction: E Direction: W Combined ; iig :i; ;s: i:z; : 2::; l:;: ::;;
Time  1st  2nd  3rxd  4th  Total 1st  2nd  3rxd  4th Total  Total S S o HB L EER
0000 a6 26 32 27 131 | 48 58 63 s2 221 | 382 2 30 Sia  Be2  23ir | 96w
0100 20 21 12 14 67 | a5 19 18 27 109 | 176 2 581 614 617 2394 | 3060
0200 5 24 26 14 73 | 27 22 24 12 85 | 158 o 550 546 487 2193 | 3558
0300 18 19 18 28 83 | 11 12 11 9 43| 126 s Csaz g3 498 1847 | EwUm
0400 23 33 47 50 153 | 10 9 17 37 73 | 226 : :;; :gg i:: 1§§g : ig::
0500 64 91 133 184 472 | 45 35 39 78 197 | 669 T iifs a0 1%a i3 | sz
0600 197 328 417 515 1457 | 103 158 190 305 756 | 2213 i 4 S6; (5t &
0700 585 701 727 701 2714 | 268 328 375 378 1349 | 4063
0800 748 657 540 492 2437 | 435 496 484 360 1775 | 4212 I 26_,“” R I
0900 463 373 364 392 1592 | 289 289 340 307 1225 | 2817
1000 a22 328 390 305 1345 | 313 329 331 329 1302 | 2647 e
1100 352 333 353 342 1380 | 365 358 353 385 1461 | 2841 ;
1200 328 297 343 344 1312 | 335 372 403 410 1520 | 2832 o].:ne c?:::“ mz;ﬁ;:::!
1300 339 342 351 330 1362 | 392 366 433 455 1646 | 3008 e ] by
1400 322 364 396 350 1432 | 420 464 429 487 1800 | 3232 isa to18 5553
1500 395 366 401 448 1610 | 461 531 533 550 2075 | 3685 s e s
1600 347 358 406 404 1515 | 550 606 607 613 2376 | 3891
1700 381 387 404 386 1558 | 587 566 675 569 2397 | 3955
1800 a3e 370 337 344 1389 | 587 552 486 531 2156 | 3545
1900 305 337 289 269 1200 | 477 471 374 347 1669 | 2869
2000 246 215 203 189 853 | 361 380 325 263 1329 | 2182
2100 141 108 1S4 124 527 | 252 207 217 224 900 | 1427
2200 15 125 90 77 407 | 171 155 176 151 653 | 1060
2300 81 72 67 46 266 | 123 103 90 77 393 | 659
24-Hour Totals: I 25335 I I 27510 ” 52845 I
Peak Volume Information
Direction: E Direction: W Combined Directions
Hour Volume Hour Volume Hour Volume
A, 715 2877 745 1793 730 4517
B.M. 1500 1610 1645 2441 1645 4017
Daily 718 2877 1645 2441 730 4517
Generated by SPS 5.0.47P

Figure 2-8 Sample Short-Term Traffic Counts
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2017 PEAK SEASON FACTOR CATEGORY REPORT -
ICATEGORY: 9301 CEN.-W OF US1l TO SR7 I

WEEK DATES SF
1 01/01/2017 - 01/07/2017 0.98

2 01/08/2017 - 01/14/2017 0.98

3 01/15/2017 - 01/21/2017 0.98

4 01/22/2017 - 01/28/2017 0.98

* 5 01/29/2017 - 02/04/2017 0.97
* 6 02/05/2017 - 02/11/2017 0.96
* 7 02/12/2017 - 02/18/2017 0.95
* 8 02/19/2017 - 02/25/2017 0.95
* 9 02/26/2017 - 03/04/2017 0.95
*10 03/05/2017 - 03/11/2017 0.95
*11 03/12/2017 - 03/18/2017 0.94
*12 03/19/2017 - 03/25/2017 0.95
*13 03/26/2017 - 04/01/2017 0.95
*14 04/02/2017 - 04/08/2017 0.96
*15 04/09/2017 - 04/15/2017 0.96
*16 04/16/2017 - 04/22/2017 0.97
*17 04/23/2017 - 04/29/2017 0.97
18 04/30/2017 - 05/06/2017 0.98

19 05/07/2017 - 05/13/2017 0.98

20 05/14/2017 - 05/20/2017 0.99

21 05/21/2017 - 05/27/2017 1.00

22 05/28/2017 - 06/03/2017 1.01

23 06/04/2017 - 06/10/2017 1.02

24 06/11/2017 - 06/17/2017 1.03

25 06/18/2017 - 06/24/2017 1.04

26 06/25/2017 - 07/01/2017 1.05

27 07/02/2017 - 07/08/2017 1.05

28 07/09/2017 - 07/15/2017 1.06

29 07/16/2017 - 07/22/2017 1.05

30 07/23/2017 - 07/29/2017 1.04

31 07/30/2017 - 08/05/2017 1.03

32 08/06/2017 - 08/12/2017 1.02

33 08/13/2017 - 08/19/2017 1.02

34 08/20/2017 - 08/26/2017 1.05

35 08/27/2017 - 09/02/2017 1.09

36 09/03/2017 - 09/09/2017 1.12

37 09/10/2017 - 09/16/2017 1.15

38 09/17/2017 - 09/23/2017 AT

|39 09/24/2017 - 09/30/2017 1.09]
40 10/0L/2017 - 10/07/72017 I 0.5

a1 10/08/2017 - 10/14/2017 1.02

a2 10/15/2017 - 10/21/2017 0.99

43 10/22/2017 - 10/28/2017 0.99

44 10/29/2017 - 11/04/2017 0.99

45 11/05/2017 - 11/11/2017 0.99

46 11/12/2017 - 11/18/2017 0.99

47 11/19/2017 - 11/25/2017 0.99

48 11/26/2017 - 12/02/2017 0.98

49 12/03/2017 - 12/09/2017 0.98

50 12/10/2017 - 12/16/2017 0.98

51 12/17/2017 - 12/23/2017 0.98

52 12/24/2017 - 12/30/2017 0.98

53 12/31/2017 - 12/31/2017 0.98

* PEAK SEASON

02-MAR-2018 15:35:06

REPORT TYPE: ALL

RFRRRERRERRRERRERRPRERERPRERERRRRERRRRRRRERRERRERERRERREEREEEOOO0O0000RRERERERR
iy
(e}

830UPD

4_9301_PKSEASON.TXT

Figure 2-9 2017 Peak Season Factor Category Report for Category 9301
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Assign an Axle Correction Factor (ACF) from the Weekly Axle Correction Factor
Category Report

Similar to Seasonal Factors, the Axle Correction Factor (ACF) is obtained from the
Weekly Axle Correction Factor Category Report. The ACFs are reported by facility,
segment, and week. For roadways that do not belong to any of the included facility
categories, the ACF for countywide rural, countywide urban, or countywide category
can be used. There are 51 ACF categories for Palm Beach County. The category that
is most suitable for Lantana Road is Category 9370-County Road (Urban). The ACF
for Category 9370 corresponding to the week of 09/24/2017- 09/30/2017 is 0.99. (See
Figure 2-10.)

PROJECT TRAFFIC FORECASTING HANDBOOK

Figure 2-10 Weekly Axle Factory Category Report for Category 9370
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Estimating AADT by Applying Adjustment Factors
AADT = ADT X SF X ACF
AADT = 51,953 X 1.09 X 0.99 = 56,062
AADT = 56,500 (After applying Rounding)

SICJCM Estimating Design Hour Factors (K, D, and T)

The values of K and D can be found in the Volume Factor Category Summary Report.
As indicated earlier, the short-term count location is represented by Category 9301
and Figure 2-11 shows the 2017 Volume Factor Category Summary Report for
Category 9301. The reported Standard K Factor is 9.0%. The reported D value is
59.5%, which is the average of D factors for all sites in the category.

The T factors are typically determined by classification counts, and the truck
percentages obtained from the field are compared with those reported in the FTO
website for reasonableness. If classification counts are not available, the T factor can
be estimated by selecting a continuous or short-term station that best represents the
study location. The T Factor from the Annual Average Daily Traffic (AADT) Report can
be used as an estimate. In this example, Site 930076 is located near the short-term
count location and the reported T factor is 3.70%. This estimated T factor for the short-
term count location is 3.70%. The following shows a summary of the estimated design
hour factors:

K=90D=595T=370

Figure 2-11 Volume Factor Category Summary Report for Category 9301
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Chapter 3 Forecasting with Travel Demand Models

3.1 Introduction

This chapter provides guidance on the application of travel demand models to develop project
traffic. It covers the fundamentals of travel demand modeling, selection of an appropriate model,
project-level model validation and reasonableness check, and refinement of model output to
obtain consistent traffic forecasts. If an acceptable model is not available for a project, then refer
to Chapter 4.

3.2 Corridor and Project Traffic Forecasting

3.2.1 Corridor Traffic Forecasting

CORRIDOR Corridor Traffic Forecasting produces the information needed for traffic

engineers to determine the required geometric configurations within a corridor
to meet the future traffic demand. Traffic forecasting is required before establishing a new
alignment or improving existing facilities. Corridor models are special application models that are
validated to forecast traffic for a certain corridor and usually include more details than an urban
or regional model. The models validated to forecast general corridor traffic for systems planning
purposes should be checked to ensure that they have the required project details for project traffic
forecasting using design traffic criteria.

Corridor Traffic Forecasting is needed to determine future traffic volumes and long-range system
data needed for the areawide highway or transportation network. A corridor may be designated
by a local government in its Comprehensive Plan.

A corridor study containing a Corridor Traffic Forecast may document the purpose and need for
new or upgraded transportation facilities within the corridor. Corridor Traffic Forecasting is needed
for Strategic Intermodal System (SIS) Master and Action Plan reports, and the major
transportation investments required by federal regulations in metropolitan areas. For planning
applications, the model is often used for changing or amending approved plans such as the
Metropolitan Planning Organization (MPQ), also known as Transportation Planning Organization
(TPO) or Transportation Planning Agency (TPA)’s Long-Range Transportation Plan (LRTP), the
Local Government Comprehensive Plan (LGCP), or Work Program Administration (WPA).
Projects identified through the Corridor Traffic Forecasting Process will require a Project Traffic
Forecast. The appropriate District Director or his/her designee(s) will be responsible for carrying
out the Corridor Traffic Forecasting Process unless assigned elsewhere by the District Secretary
or his/her designee(s).

Figure 3-1 below illustrates the seven-step Corridor Traffic Forecasting Process.
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Figure 3-1 Corridor Traffic Forecasting Process
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3.2.2 Project Traffic Forecasting Process

Project Traffic Forecast projections use the Corridor Traffic Forecast. The
PROJECT : prol

Project Traffic Forecast Process estimates traffic conditions used for
determining the geometric design of a roadway and/or intersection and the number of 18-KIP
ESALs that pavement will be subjected to over its design life. This process is different from
Corridor Traffic Forecast in that it is site specific, covers a limited geographic area, and is more
refined.

The Project Traffic Forecasting Process consists of nine steps which are shown in Figure 3-2 and
explained in greater detail throughout this Handbook. While the Corridor Traffic Forecast may be
detailed enough to identify the needs for specific improvements, the final project traffic forecasting
data needed for a specific project, such as a link or an intersection, may require more refined or
specific project traffic analysis. Project traffic studies identify specific link volumes, turning
movements, and other project-specific data necessary for the geometric design of, and
operational improvements to roadways or intersections. The project traffic process helps identify
traffic conditions and turning movement volumes used for designing the configuration and number
of lanes for proposed projects as defined in the EDOT Adopted Five Year Work Program.
Project traffic forecasts are used to identify the project traffic requirements for the state highway
system, Interchange Access Requests (IAR), Master and Action Plans for SIS facilities, RRR
projects, adding lanes, bridge replacement, approaches to bridges, new roadway projects, and
major intersection improvements.
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3.2.3 Establishing Forecast Years

For project traffic forecasting purposes, the base year is the year when system data is collected
to evaluate the existing conditions and establish the purpose and needs of a project. The system
data typically includes roadway conditions, traffic counts, traffic controls such as signal timing
plans, delays and queue lengths, and crash data. In most cases, the base year coincides with the
year when the study is conducted, but it could be one or two years earlier. It serves as the
reference point for future year traffic forecasting.

For model development purposes, the base year is the year whose traffic conditions the model is
adjusted to replicate. The base year of a model is often associated with the MPO/TPO/TPA’s
LRTP update cycle, and the most recent Census year is often used as the base year due to the
availability of accurate population information. In many cases, the model base year is different
from the project base year. Likewise, the forecast year of the model could be different than the
design year of the project. Standard data processing procedures, such as linear interpolation or
extrapolation, should be used to ensure that the model provides traffic forecasts for both the
opening and design year of the project.

The following guidelines should be followed to establish traffic forecasting years and develop
traffic forecasts for the opening and design yeatrs.

Existing Year — the most recent year when traffic counts and other traffic operational data
(e.g., O-D, travel time, and delays) are collected or available. It is typically the year when the
study is conducted or one year before the study is conducted.

Opening Year — one year after a project is scheduled to be open to public and when the new
traffic pattern stabilizes.

Interim Year — a year between the Opening Year and the Design Year, typically ten (10) years
after the opening year.

Design Year — the year for which a roadway is designed. It is usually twenty years from the
opening year.

The FDOT Project Manager and other relevant stakeholders should be consulted to establish
analysis years before the project begins.
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3.3 Modeling Background for Traffic Forecasting

The primary purpose of travel demand forecasting models is to provide system level traffic
forecasts used to identify transportation needs in the development of long-range transportation
plans. The resulting transportation plans provide a basis for more detailed evaluation required for
specific project developments. Project Traffic Forecasting Reports document the procedure,
methodology, and data used to develop traffic forecasts that serve as the basis in establishing
specific improvements such as cross section requirements, lane calls for corridors, intersection/
interchange geometry, and pavement design.

Models can be useful tools in developing the traffic projections necessary for the Project Traffic
Forecasting Report. However, before using traffic projections from a model, a careful examination
of the performance of the model within the project area should be conducted to evaluate
reasonableness and consistency of the model results. If necessary, additional model refinement
and validation should be performed to ensure the model reflects the observed traffic conditions
within the study area.

The travel demand forecasting models used in the State of Florida for projecting systems traffic
are developed based on the modeling standards set forth by the Florida Model Task Force known
as the Florida Standard Urban Transportation Model Structure (FSUTMS). MPO/TPO/TPASs used
to develop and maintain their own individual models. However, with the increase in interregional
travel and hence the need for coordinated transportation planning, with a few exceptions, most
MPO/TPO/TPASs have their own models as part of a larger regional model. These regional models
usually encompass multiple counties within an FDOT District. The District Planning Office, in
coordination with each of the local Metropolitan Planning Organizations (MPO), is responsible for
the development and maintenance of these models.

Models are typically calibrated and validated to reflect the travel behaviors as observed for a
“base year”. The input data used for the model are population, employment, number of housing
units, school enrollment, and the transportation network. The data sources needed to derive the
observed travel characteristics include regional household travel surveys, National Household
Travel Surveys (NHTS), most recent U.S. Census, American Community Survey (ACS), Census
Transportation Planning Package (CTPP), the Longitudinal Employer-Household Dynamics
(LEHD) data provided by the U.S. Census Bureau, local origin-destination surveys, external
station survey, transit on-board survey, and other special purpose surveys. In recent years, “big
data” provided by third party commercial vendors obtained from Global Positioning System (GPS)
devices or Location Based Services (LBS) have been routinely used for model validation
purposes because of the relative low cost and large sample size associated with the data. A model
is considered validated when traffic volumes generated by the model match the traffic counts
reasonably well for the base year, and the model is sensitive to changes in input data and respond
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to changes appropriately. After a model is validated, it can be used to forecast future traffic using
the projected population and employment data and the transportation network for a future year.

Models that have been adopted by the FDOT districts and MPO/TPO/TPAs should be used first
to develop future project traffic. Depending on the location of the project, the Florida Statewide
Model or the Florida Turnpike Model can also be used. The parameters and coefficients in the
validated models should not be modified without the consent and approval of the responsible
agencies. Since the availability of models varies from district to district, users should contact the
District Modeling Coordinator to obtain the available models.

3.4 Model Selection

Consideration should be given to the scope, location, and the nature of the project when selecting
a model to be used for project traffic forecasting. If a project and its influencing area lie completely
within an urbanized MPO/TPO/TPA area, the adopted MPO/TPO/TPA model should be used
unless there is a good reason to use a different model and all involved parties reach an agreement
before the project starts. If a project and its area of influence (AOI) lie outside or cross
MPO/TPO/TPA planning boundaries, a regional model that covers the entire project area should
be used. If a project lies in a rural area or an urban area not covered by an MPO/TPO/TPA or
regional model, the Florida Statewide Model or Florida Turnpike Model can be used as a starting
point to develop a subarea model. In addition to the system-level regional LRTP models, some
districts also develop and maintain project specific models that can be customized for the project
at hand. These could be models validated to a different base year, having features that allow for
evaluating different travel options such as toll roads or transit services that have direct impact on
the project, or including a different horizon year with updated model input data and transportation
network. Using these models could significantly reduce the time and costs for modeling work.
District Planning Offices should always be consulted regarding the availability, capability, and
applicability of these models. The Florida’s modeling web portal (www.fsutmsonline.net) has a list
of available models for all MPO/TPO/TPAs and districts in the state and can be used as a source
of information for this purpose.

3.4.1 Review of Model Applicability

Users should verify that the latest version of the model is obtained and conduct a review of the
base year validation and forecast year projections within the project study area. This is to
determine if the model reasonably reflects the current travel conditions and the projections are
consistent with the expected growth in population and employment. If the level of accuracy in the
base year model is deemed to be unacceptable for the purposes of forecasting traffic for a project,
then the model should not be used until the District Planning Office and/or the agency having
jurisdiction over the model has addressed the situation.
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Models are generally calibrated on a system-wide level and not on a corridor or project specific
level. The Project Traffic Report stage is NOT the appropriate place to perform a recalibration of
the base year model. Should the calibration of the model remain an issue, it is suggested that the
procedure in Chapter 4 for Forecasting Without a Traffic Model be followed instead.

3.4.2 Model Applicability Revision

All models used for project traffic forecasting must be approved by the District Planning Manager
or his/her designee and determined to be suitable for forecasting traffic for the project. The
suitability check should include Percent-Root-Mean-Square-Error (%RMSE) and screenline
volumes in base year evaluations. If the model is acceptable, perform project refinement. If not,
perform historical trend analysis comparison.

3.4.3 Model Refinement

After the initial review of the model to verify its usability for the project, further refinement of the
model is usually needed. Model refinement involves correcting any errors in the socioeconomic
data and model network, adding more details that are not included in the regional model by
splitting traffic analysis zones (TAZs), coding more local facilities into the network, and creating
new centroid connectors. In some cases, further adjustments to the model parameters are needed
to produce a better match between the model outputs and observed conditions within the study
area. However, adjustments can only be made with supporting evidence that demonstrates the
implied travel behavior. Adjustments made to the model should also comply with the established
FSUTMS standards and should be fully documented. This document should then be reviewed
with the District Planning Office and the agency responsible for the model to obtain consensus on
the results.

3.5 Use of Model Outputs in Traffic Forecasting

The refined model can be used as a basis to develop future year scenario models. Model results
should always be checked for reasonableness. In many cases, post model processing is required
to “smooth” the differences across the network and account for any errors associated with model
output. Most FSUTMS models are set to forecast and report the Peak Season Weekday Average
Daily Traffic (PSWADT). The PSWADT must be converted to AADT before being used for project
traffic forecasting applications using design traffic criteria. Refer to Section 3.16 for a discussion
on converting PSWADT to AADT. The process for applying the model to project traffic is described
as follows:

0 IMPORTANT NOTE:
Model results should always be checked for reasonableness. In many cases, a post
model processing procedure is required to “smooth” the differences across the network
and account for any errors associated with model output.
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3.5.1 Develop Interim and Forecast Year Network/Land Use Scenarios

In forecasting interim and design year traffic, it may be necessary to incorporate recent changes
in land use and/or changes in the network that are not reflected in the approved interim and design
year data sets. These changes should be made with coordination and approval from the
appropriate District Director or his/her designee(s) and the agency responsible for the model (i.e.,
MPO/TPO/TPA or local agency).

3.5.2 Execute the Model Stream

Execute the model stream by selecting the corresponding scenarios using the appropriate key
values from Cube Scenario Manager in accordance with the model’s User's Manual. The modeled
traffic volumes can be obtained from the loaded highway network using Cube’s Network Editor.

3.5.3 Evaluate Model Traffic Output

The forecasted model traffic must be evaluated for reasonableness. The best method of
evaluation is to develop a traffic forecast based on historical trends following the steps referred to
in Chapter 4. This trend-based forecast should then be compared to those generated by the
model. Differences in volume in excess of 10% in high volume areas or 4,000 vehicles per day in
lower volume areas should be further evaluated to explain the discrepancy. Other data sources
include, but are not limited to, population estimates from Bureau of Economic and Business
Research (BEBR) at the University of Florida, U.S. Census data products, and local economic
activity data.

When comparing future model volumes with trends analysis results, it is important to remember
that trends analysis assumes that future growth pattern will follow the same historical pattern in
the past and the roadway facilities in the project area remain largely unchanged in the future. If
future land uses are dramatically different from the existing ones, or if the future model includes
major improvements on existing facilities or new facilities, the basic assumptions for trends
analysis no longer hold. A direct comparison between model output and trends analysis results is
not recommended. The user is advised to refer to Section 3.10.2 for reasonableness checks on
future year forecasts.

Complete documentation of the traffic projection process, including reasonableness evaluation,
should be included in the Traffic Report. Where the forecasted model traffic is to be utilized for
alternative corridor assignments, additional evaluation for reasonableness should be performed.
Screenlines and overall distribution of traffic assignments within the evaluated areas should also
be considered.
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3.5.4 Document the Traffic Forecast

Tabulation of the forecasts for the interim and design year with appropriate documentation of the
methodology and reasonableness evaluation should be included in an individual section of the
Traffic Report. This information should then be utilized in the development of forecast year turning
movement volumes and axle loadings as described in this Handbook.

3.6 Traffic Forecasting Background for Modelers

The following sections provide guidance on the use of models to develop traffic projections for
project, corridor, and resurfacing type projects. This section applies only to areas where an
adopted/endorsed model is available. Data requirements and the level of modeling effort vary by
the type of project.

Corridor projects usually require the development of travel projections for either
CORRIDOR prol yred P prol

new or existing corridors and are used to make decisions which have important
capacity and capital investment implications. An evaluation of the model’s ability to accurately
project travel demand in the corridor area should be made prior to its use. Based on the results
of this evaluation, additional corridor specific validation and/or model refinement efforts may be
necessary.

Specific project travel demand projections require the highest accuracy. These
PROJECT p proj proj q g y

projections are commonly used to develop lane requirements and intersection
designs and evaluate the operational efficiency of proposed improvements. An evaluation of the
model’s ability to accurately project travel demand in the project area should be made prior to its
use. Based on the results of this evaluation, additional project specific (subarea and/or corridor)
model refinement efforts may be necessary.

ESAL Resurfacing projects require the development of future AADT projections only

and require the least accuracy. As a result, the modeling effort required to
develop travel projections for resurfacing projects is the least involved of the project types.
Generally, a properly calibrated (area-wide) model can be directly applied without the need for
additional evaluation or validation efforts.

3.7 General Travel Demand Forecasting Model Issues

This section presents an overview of modeling issues as they relate to project traffic development.
It covers basic travel demand forecasting procedures and modules used in various models in
Florida, advanced modeling techniques, state-of-the-practice input and output data, accuracy
assessment of model results, and the available models in Florida. For detailed methodological
discussions, refer to various textbooks, National Cooperative Highway Research Program
(NCHRP) reports such as NCHRP 365, and relevant modeling reports.
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3.7.1 Travel Demand Forecasting Basics

All travel demand models start with a geographical representation of the transportation system
which consists of two parts. One is the demand side of the transportation system represented by
geographic areas or zones and the traveling public that reside or work within the areas. The
information needed to describe the traveling public is commonly known as the zonal data and it
includes household, person, vehicle, and travel related characteristics. The other is the supply
side of the transportation systems represented by multimodal transportation networks. The
information used to describe the transportation networks and associated services include number
of lanes, capacity, type of facilities, speed limit, service schedule, etc. Travel demand models
simulate the interactions between the supply side and demand side of the transportation system
in different time slices based on observed or assumed travel behavioral principles and produce
statistics that reflect the performance of the transportation system such as volumes, congested
speeds, travel times and delays, and others. Models are typically developed for regional long-
range transportation planning purposes. For many regional models, the zone size tends to be
large, the transportation network could be sparse, and the model is often validated at a higher
aggregate level. For project traffic purposes, a fine-grained zone system coupled with a high-level
network detail is needed to properly reflect the traffic conditions within the project area. Model
refinement and model adjustment are often needed.

3.7.2 Four-Step Travel Demand Modeling

There are different types of models based on planning requirements, data availability, and
underlying assumptions about people’s travel decision making process. The sequential or four-
step travel forecasting procedure is the most commonly used model for transportation engineering
and planning purposes. The four-step model assumes that travelers make travel decisions in the
following order:

Trip Generation:
o determines the frequency of origins or destinations of trips in each zone by trip
purpose
o ‘“what do I need to do, going to work, school, or shopping?”
Trip Distribution
o matches origins with destinations
o ‘“where would I go, office, primary school, hospital?”
Mode Choice
o computes the proportion of trips between each origin and destination that use
a particular transportation method
o “how should I go, driving, getting a ride, or using public transit?”
Trip Assignment
o allocates trips between an origin and destination by a particular mode to a route
o ‘“what route should | take, shortest, fastest, cheapest, most familiar, safest?”
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The four-step model is often referred to as the trip-based model because the primary unit of
analysis is a single trip interchange between two geographic locations or an origin-destination
pair. Even though there are different behavioral assumptions and mathematical formulations for
each step, the primary function of the trip-based models is to estimate the total number of trips in
a region, classify them by location and mode, and predict their use of transportation networks.
Figure 3-3 illustrates a conceptual four-step modeling process with main model components,
input data, output data, and data flows among the model components. The model structure also
includes a feedback loop used in some more advanced models to demonstrate possible
improvements and enhancements to the model chain. Most of the travel demand models used in
Florida are trip-based four-step models with various special features specifically designed to
address the unique characteristics and planning needs in their modeling areas.
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3.7.3 Four-Step Model Enhancements

There have been many enhancements within the four-step model framework to improve the
accuracy and usability of the model. Examples include feedback loops that addresses the internal
consistency issues within the model, time-of-day models that focus on travels during different time
periods of the day, and various techniques that estimate trip tables directly from traffic counts or
“big data” sources.

3.7.3.1 Feedback Loops

One of the common concerns about the sequential four-step models is the inconsistencies
between the four steps, particularly the discrepancies between the travel times used for trip
distribution and mode choice models and travel times produced by the trip assignment model.
One way of resolving the inconsistencies is to implement the feedback loop in the model. The
feedback loop is an iterative process where congested travel times from the trip assignment model
are “fed back” to earlier steps of the model until the differences between the steps are reduced to
an acceptable level.

3.7.3.2 Time-of-Day Modeling

In most urban areas where traffic congestion is a daily occurrence, travelers respond to
congestion by adjusting their departure time to avoid the heaviest traffic and thus prolonging the
peak period, a phenomenon known as peak spreading. In recent years, increasing flexibility with
work schedule and the availability of telecommuting further contribute to the changes in temporal
distribution of travel demand. Many of the Travel Demand Management measures or pricing
policies are designed to reduce peak period traffic and alleviate traffic congestion. Various time-
of-day (TOD) procedures and strategies have been employed to accurately capture the diurnal
variations in travel demand and properly represent the traffic conditions during different time of
the day.

Many of the models in Florida use TOD factors to disaggregate travel demand into different time
periods. The TOD factors are developed either from household travel surveys or from traffic
counts in the region. Within the four-step modeling framework, there are typically two ways of
applying the TOD factors. One is to apply the TOD factors after trip assignment to allocate daily
volumes into different time periods, the other is to apply the TOD factors before trip assignment
to determine the travel demand separately for each period. In the latter case, separate trip
assignment procedures are performed for different time periods to obtain traffic volumes for each
period, and the daily volume is the sum of all period volumes.

There are also models in Florida that use more advanced techniques such as TOD choice models.
The TOD choice models focus on predicting trip departure times based on preferred arrival time,
expected and experienced travel times, and sometimes arrival delay penalties.
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3.7.3.3 Direct Estimation of Origin-Destination Trip Table

The origin-destination (O-D) trip table or O-D matrix is a crucial element in describing the travel
pattern in a region or for a study corridor. A well calibrated trip distribution model should be able
to produce a trip table that properly represents the observed travel pattern. However, in many
cases, the trip table obtained from the model may not meet the requirements for a study, it is often
necessary to estimate the O-D table from other sources. One of the most commonly used method
is to estimate the trip table from traffic counts. The method tries to find a reasonable O-D table
that will match the traffic counts when assigned to the transportation network. On large networks,
there are multiple O-D tables that will reproduce traffic counts equally well, so additional
information is needed to help determine the “best match”. The additional information is often
supplied in the form of a “seed matrix” that could be an observed trip table in the past or an
“‘educated” approximation of the desired outcome. This process is sometimes referred to as
Origin-Destination Matrix Estimation (ODME) and is included in many modeling software
packages.

The ACS/CTPP data and LEHD data are often used to directly estimate work-related trip tables
for existing years. Bluetooth and Wi-Fi technologies are used to collect vehicle information and
develop trip tables based on matched Media Access Control (MAC) addresses, particularly for a
small study area or a corridor. In recent years, third party commercial data offer a cost-effective
alternative to develop trip tables for areas of all sizes.

It is important to remember that the O-D tables directly estimated from these data sources
represent trip interchanges for the base year or existing year. The base year O-D tables need to
be scaled up using growth factors developed from socioeconomic data or other data sources to
obtain O-D tables for future years. A set of trip interchange differences and ratios need to be
computed between the original and ODME trip table and then use the developed deltas to adjust
future year model trip table. Additionally, some capping is required for deltas to not completely
overwrite the demand model distributions.

3.7.4 Activity-Based Models

Activity-based models (ABM) represent a paradigm shift from the traditional four-step models for
travel demand forecasting. Instead of focusing on individual trip exchanges, ABM models consider
people’s daily activities as the primary source of travel demand and individual modules are
developed to predict the time, location, duration, partners or companions of these activities and
travel choices people make to conduct the activities.

ABM models share some similarities with the traditional four-step models: activities are generated,
locations for the activities are identified, travel modes are determined, and the specific routes
used for each trip are predicted. However, activity-based models offer significant advantages over
the trip-based four-step models. Both the geographic area and time slices are much smaller
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allowing for more realistic representation of space and time. Daily activities and travel choices
are joint decisions made by household members. An ABM model typically begins with a
population synthesizer that uses statistical procedures and census data to create a synthetic
population for the entire modeling area. The model will then simulate activity patterns of each
person in the synthetic population, effectively generating individual travel records similar to those
obtained from a household travel survey. The activity travel records can then be aggregated into
trip tables for either traditional static trip assignment or more advanced Dynamic Traffic
Assignment (DTA) procedures. The disaggregate nature of the ABM models provides a full range
of quantitative measures to represent travel activities and choices and makes it easier to evaluate
the effectiveness of some of the TDM strategies and pricing policies such as telecommuting and
managed lanes. ABM models have been developed for some of the urbanized areas throughout
the state, even though the actual implementation is somewhat different for each of those models.

3.7.5 Travel Demand Models used in Florida

The Florida Model Task Force (MTF), in coordination with FDOT Central Office and districts,
MPO/TPO/TPASs, and other local planning agencies, develop and maintain modeling standards
and guidelines for the state of Florida collectively referred to as the Florida Standard Urban
Transportation Model Structure (FSUTMS). FSUTMS establishes common frameworks including
methodologies, file structure, naming convention, and model calibration/validation standards
while allowing special features to model unique travel characteristics and address special
planning needs in each district. The availability of models varies from district to district, the District
Planning Office should be contacted to obtain the most suitable model for project analysis. (See
Appendix A for the Central Office and District Planning and Modeling Contacts). Figure 3-4 shows
the models that are currently being used in Florida including the type of model and modeling area
associated with its model. The Florida web portal also has a list of available models on its “Model
Download” page. Users are advised to always consult with District Planning Offices for any
change or update of these models.

The primary factors to be considered when selecting an appropriate model are as follows:

o Does the model comply with FSUTMS standards?

¢ Is the model designed for the type of project?

¢ Is the model the officially released version?

o Does the model include a future year alternative with approved socioeconomic data and
transportation network?

e At what level is the model validated (system-wide, district, corridor)?

The use of a non-FSUTMS model is normally not acceptable in areas where an FSUTMS-based
model has been developed. However, if all adopted/endorsed FSUTMS models are shown to be
inadequate for future travel demand forecasts, a non-FSUTMS model may be recommended, or
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a combination of approaches may be used. In such cases, it should be documented why any of
the adopted/endorsed FSUTMS models cannot be used. The District Planning Office should be
contacted for approval prior to the use of a non-FSUTMS model.

| Capital Region TPA (CRTPA) Model*** |

— — Northeast Regional Planning Model - Activity
! Based (NERPM-AB)*

) Gainesville Urbanized Area***
Transportation Study (GUATS) Model

Northwest Florida Regional Planning Model n{
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Central Florida Regional Planning Model
Tampa Bay Regional Planning Model (CFRPM)**
(TBRPM)**
\
N Treasure Coast Regional Planning Model
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Southeast Florida Regional Planning Model
(SERPM)*
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S
*  Activity-based Model po
** Time of Day Model
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Traditional Four Step Mode! Florida Statewide Model (FLSWM) (Passenger & Freight)

Florida Turnpike Models

Figure 3-4 Available Models in Florida

3.8 Travel Demand Model Accuracy Assessment

The travel demand model used for project traffic development should be evaluated to determine
its accuracy at both the regional and project levels. In many cases, additional validation work will
be needed within the AOI. The validation process should include a review of all available land
use, socioeconomic and transportation network data to be used in the model. The District
Planning Office should approve all data inputs used in the validation process, and the validation
effort must be completely documented and approved prior to its use. This section discusses the
general approach which should be followed to properly validate a sub area of the model for a
project (site specific) analysis.

3.8.1 Evaluation of Base Year Conditions

The selected model should be run using base year data to evaluate its ability to accurately
replicate base year ground conditions both regionwide and within the study area. Both the
socioeconomic data and transportation network as well as the traffic counts should be checked
for accuracy and currency.
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3.8.1.1 Base Year Land Use

The base year land use data should be evaluated within the project AOI for its accuracy and
consistency with local comprehensive plans. Local planning agencies and MPO/TPO/TPAs
should be contacted to verify the land use within the project. All existing TAZs should be analyzed
in terms of their size and the number of trips or activities generated. In some cases, it may be
necessary to refine the existing TAZ structure to achieve a better trip assignment. Special care
must be taken when coding new centroid connectors to properly represent realistic loading
locations.

3.8.1.2 Base Year Network Data

The base year model network within the project AOI should be checked for connectivity,
directionality, and turn penalties to make sure all vehicle movements are properly represented.
Additional roadways may need to be coded into the network to provide better loading points for
newly created TAZs, and to allow for an improved path building process. The roadway attributes
should be checked regarding area type, facility type, number of lanes, and free flow speeds.

3.8.1.3 Base Year Traffic Counts

An analysis should be conducted to identify whether sufficient coverage counts are available
within the project AOIL. If critical links are missing counts, then additional counts should be
obtained. If any roadways have been added to the network, the availability of counts should be
checked for these added roadways. An analysis should be conducted to add screenlines, which
might require additional counts, within the project AOI, to create the ability to quickly analyze the
accuracy of the distribution patterns. These additional counts would have to be adjusted to the
base year of the study as well as to the units the model uses (AADT or PSWADT). Note that this
may be a costly endeavor, and not always feasible or desirable.

3.8.2 Base Year Model Volume Evaluation Criteria

The accuracy of the base year model is measured by the difference between the model’s outputs
and existing conditions. There are many tests to determine the level of accuracy of a model, but
for project-level travel forecasting purposes, the focus is on the quality of traffic volumes produced
by the model. The ESUTMS-Cube Framework Phase Il — Model Calibration and Validation
Standards establishes guidelines for model validation at regional as well as corridor levels. There
are two measures that are often used to quantify the differences between model volumes and
traffic counts. One is the Volume-Over-Count (V/C) Ratio expressed as a decimal or a percent.
V/C ratios can be summarized by area type, facility type, and number of lanes; daily or peak
periods; screenlines, cutlines, and cordon lines; and using estimates based on Vehicle Miles
Traveled (VMT) and Vehicle Hour Traveled (VHT) calculations.
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The other measure to quantify the difference between model volumes and traffic counts in the
Root Measure Square Error (RMSE). RMSE is a measure of dispersion and it tends to normalize
model error better than volume-over-count ratios that allow for high ratios to offset low ratios. The
RMSE is often calculated as percent RMSE versus average traffic counts. The formula for
calculating %RMSE is shown as follows:

=

n

%RMSE = x 100 Equation 3-1

Where

V; = model volume for a roadway segment
¢C; = traffic count for the same roadway segment

n = number of roadway segments with traffic counts

3.8.2.1 Regionwide Model Accuracy Assessment

3.8.2.1.1  Volume-Over-Count Ratios by Facility Types and Screenlines

Table 3-1 presents the acceptable and preferable V/C ratios expressed as percentages for
regionwide model validations as recommended in the FSUTMS-Cube Framework Phase Il Model
Calibration and Validation Standards. Prior to using a travel demand forecasting model for project
traffic analysis, it is important to verify that the model has been validated to meet the validation
standards. The Highway Evaluation Report (HEVAL) module or similar routines are included in
FSUTMS models to perform system evaluation activities and to assist in validating a model. The
output includes information such as VMT, VHT, average travel speed, comparisons of model
volumes with observed traffic counts, and summary statistics that can be used to evaluate the
model validation results.

3.8.2.1.2 Percent RMSE by Volume Groups

Percent errors have historically reflected a “plus or minus one lane” criteria in Florida. This concept
means that highway assignment accuracy should minimize incorrect future lane calls resulting
from projected traffic. Percent error standards are typically established by volume groups with
small percent errors allowed for high-volume groups and larger percent errors for low-volume
groups. Table 3-2 depicts a range of accepted and preferable accuracy ranges for eight (8)
volume groups as recommended in the FSUTMS-Cube Framework Phase Il Model Calibration
and Validation Standards. RMSE can also be summarized by screenlines if needed. In addition,
the volume differences can also be reviewed visually by using scatter plots of model estimated
volumes versus counts.
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Table 3-1 Regionwide Model Accuracy Volume-Count-Ratios

) Standards
Volume-Over-Count Ratios
Acceptable Preferable
Facility Type
Freeway Volume-over-Count (FT1x, FT8x, FT9x) +- 7% +/- 6%
Divided Arterial Volume-over-Count (FT2x) +/- 15% +/- 10%
Undivided Arterial Volume-over-Count (FT3x) +/- 15% +/- 10%
Collector Volume-over-Count (FT4x) +/- 25% +/- 20%
One way/Frontage Road Volume-over-Count (FT6Xx) +/- 25% +/- 20%
Peak Period
Freeway Peak Volume-over-Count 75% of links @ +/-20% | 50% of links @ +/-10%
Major Arterial Peak Volume-over-Count 75% of links @ +/-30% | 50% of links @ +/-15%
VMT/VHT
Assigned VMT-over-Count Areawide +/-5% +/-2%
Assigned VHT-over-Count Areawide +/-5% +/-2%
Assigned VMT-over-Count by FT/AT/NL +/- 25% +/- 15%
Assigned VHT-over-Count by FT/AT/NL +/- 25% +/- 15%
External Model Cordon Lines +/- 1% -
Screenlines with greater than 70,000 AADT +/- 10% -
Screenlines with 35,000 to 70,000 AADT +/- 15% -
Screenlines with less than 35,000 AADT +/- 20% -

Source: FSUTMS-Cube Framework Phase Il Model Calibration and Validation Standards, Table 2.9, “Volume-Over-
Count Ratios and Percent Error”, and discussions on Page 2-19.

Table 3-2 Regionwide Model Accuracy Assessment Percent RMSE

Volume Range, Vehicles Per Day standards
Acceptable Preferable
LT 5,000 100% 45%
5,000-9,999 45% 35%
10,000-14,999 35% 27%
15,000-19,999 30% 25%
20,000-29,999 27% 15%
30,000-49,999 25% 15%
50,000-59,999 20% 10%
60,000+ 19% 10%
Areawide 45% 35%

Source: FSUTMS-Cube Framework Phase Il Model Calibration and Validation Standards, Table 2.11, “Root Mean
Square Error (RMSE)”, Page 2-21.
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3.8.2.2 Project Level Model Accuracy Assessment

Project level model validation is typically focused on network details within the project AOIl. Many
of the same validation checks for regional models still apply. Highway validation checks will
require more stringent accuracy standards for volume-over-count ratios for various facilities and
screenlines. Table 3-3 shows the link volume-over-count accuracy standards for validation by
facility type within a project study area. This is based on the recommendations in the FSUTMS-
Cube Framework Phase Il Model Calibration and Validation Standards for corridor level validation.

Table 3-3 Project Level Model Accuracy Assessment V/C Ratios

Volume-Over-Count Ratios standards
Acceptable Preferable
Facility Type
Freeway Volume-over-Count (FT1x, FT8x, FT9x) +/- 6% +/- 5%
Divided Arterial Volume-over-Count (FT2x) +/- 10% +/- 7%
Undivided Arterial Volume-over-Count (FT3x) +/- 10% +- 7%
Collector Volume-over-Count (FT4x) +/- 15% +/- 10%
One way/Frontage Road Volume-over-Count (FT6x) +/- 20% +/- 15%
External Model Cordon Lines +/- 0% -
Screenlines with greater than 70,000 AADT +/- 5% -
Screenlines with 35,000 to 70,000 AADT +/- 10% -
Screenlines with less than 35,000 AADT +/- 15% -

3.8.3 Base Year Model Refinement
The commonly used model refinements include the following:

e The network should be updated to ensure proper representation of traffic patterns through
the inclusion of parallel roadway links, collectors, and other secondary roads within the
project AOI. Acceptable refinements include changes in facility type, area type and
number of lanes.

o The TAZ centroid connectors and their location need to be examined and adjusted if
necessary.

e The socio-economic data in the TAZs or other geographic analysis units should be
updated to reflect the existing year.

e Trips generated by prominent activity centers should be compared and evaluated with the
actual traffic counts (where appropriate). If differences exist, adjustments will be needed,
such as revising the special generator file (ZDATAS) if applicable.

e Travel characteristic data should be modified within the zones using updated household
travel surveys, recent origin and destination surveys, and other data sources.
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e All adjustments should be made based on solid evidence and all changes should be
properly documented.

Once all refinements have been completed, the entire model should be rerun. An analysis should
first be conducted on the entire model to ensure that the refinements in the project AOI did not
negatively impact the overall model validation. When it has been established that the entire model
operates on the same level of accuracy or perhaps at an improved level, the project AOI should
be analyzed on its accuracy (see Table 3-1 to Table 3-3 for standards) and its size. If significant
changes occur outside the preliminary project AOI, determine whether changes to the project AOI
are required. Based on this analysis it should be determined if the project should be expanded to
include the affected facilities and if other development mitigation infrastructure improvements are
required.

Expansion of the project AOI may also require reexamination of the base year model volumes
with the base year counts throughout the expanded project. If the project model evaluation is not
acceptable through the entire expanded project AOI.

It may be required to make further base year model refinements to achieve acceptable volumes
and repeat travel demand forecasting. Close coordination should take place with the District
Planning Office to reach an acceptable level of accuracy.

3.9 Consistency with the Adopted LRTPs and LGCPs

There are three steps that need to be performed to verify the project consistency with the
MPO/TPO/TPAs’ Long Range Transportation Plan (LRTP) or a Local Government’s
Comprehensive Plan (LGCP): Consistency with the Plan(s), Plan Amendment/Alternative, and
Inconsistency Documentation/No Project.

3.9.1 Consistency with the Plan(s)

The number of lanes needed to accommodate future travel demands shall be compared with the
existing MPO/TPO/TPA Long Range Transportation Plans in metropolitan areas and local
government comprehensive plans and plan amendments. If the project is not consistent with the
approved plans, go to the Plan Amendment/Alternative.

3.9.2 Plan Amendment/Alternative

If the corridor traffic forecast results are inconsistent with the LRTP and/or LGCP, or a plan
approved by FDOT, the proposed transportation alternatives (such as public transportation
alternatives or parallel routes) need to be reexamined. If this analysis does not resolve the
inconsistency issue, requests need to be made to the appropriate District Director or his/her
designee(s) to modify either the existing FDOT plans (such as Action or Master Plans) or initiate
the process to request the local government to amend the LGCP or the MPO/TPO/TPA to revise

PROJECT TRAFFIC FORECASTING HANDBOOK



Chapter 3 — Forecasting with Travel Demand Models

its LRTP. In any event, the party that requested the corridor study should be notified of the
inconsistency and be involved in the decision to remedy it. If alternative transportation
improvements are to be tested, redo the project traffic forecast process and perform calculations
for the new alternative. If the local government and/or the MPO/TPO/TPA or the FDOT does
amend or revise the applicable plans, prepare the necessary forecast. If the local government
and/or the MPO/TPO/TPA or the FDOT does not amend or revise applicable plans, go through
the steps as described in Section 3.9.3.

3.9.3 Inconsistency Documentation/No Project

If the appropriate District Director or his/her designee(s) approves the project due to extenuating
circumstances, include a statement in the Corridor or adopted plan. State in the report the process
that was used in Section 3.9.2 and the decisions made. Include in the document any written
letters or agreements generated as part of the activities in Section 3.9.2. If the project is not viable,
indicate in the conclusion of the report that the study resulted in a “No Project.”

3.10Development of Future Travel Demand

After the base year model validation is approved, and appropriate validation refinements and
future land use data revisions have been incorporated into the forecast year model(s), the model
is ready to determine future year traffic forecasts for resurfacing projects. If the model is used for
corridor or project analysis, additional validation procedures may need to be executed.

3.10.1 Evaluation of Future Year Conditions

To develop project traffic for a given year, appropriate future year data inputs are required. For
each of the future analysis years, the following model inputs should be summarized:

e Transportation network
e Socio-economic/land use data

Each of these data items should be updated to reflect the approved elements of the
MPO/TPOI/TPA cost feasible long-range transportation plan, master plans and planned
development mitigation infrastructure improvements anticipated to be in place in each analysis
year.

3.10.2 Reasonableness Checks for Future Years

Future year traffic volumes cannot be validated against existing traffic counts. The model output
must be checked and certified. The modeled volume changes for each year of analysis and for
each alternative network should be evaluated against the expected changes. Although expected
changes cannot be accurately quantified, approximate changes should be estimated. For
example, if the region’s growth is expected to continue, freeway volumes should increase with
some relationship to the trend. The average percent of change between years should be relatively
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constant unless some special factors affect the growth, such as roadway improvements along
parallel facilities.

The model-generated volumes for the future years should be reviewed for logical traffic growth
rates. The general growth trends prevalent in the area should be determined and compared with
the modeled traffic volumes. The future year model volumes should be compared against the
appropriate historical count data. If an unexplained growth rate exists, a thorough review of the
base and future year land use, socio-economic data and network coding should be performed.

Logical reasons for any anomalies should be documented. A careful comparison is required,
especially for urbanized areas where growth may be higher along undeveloped corridors while on
an area-wide basis it may be much lower.

3.10.3 Acceptable Model Refinements for Future Years

Models frequently provide insights into traffic route selection that may not be readily apparent.
However, where model results do not appear to be reasonable, the deviations must either be
explained or acceptable revisions to the network, land use, or socio-economic data need to be
made. If the model results are not reasonable and cannot be corrected, then use the historical
traffic forecasting processes described in Chapter 4.

3.10.4 Adjusting Future Year Model Volumes Due to Base Year Model Volume Deviations

There are inherent discrepancies between base year model volumes and base year traffic counts.
Future year model volumes are often adjusted to account for possible traffic assignment errors.
The underlying assumption is that errors associated with base year model assignment results
could continue to occur proportionally in any future year forecasts. NCHRP Report 255 offers
guidelines for making such adjustment and the methods are still valid and frequently used in
practice. For convenience purposes, these guidelines are repeated here.

A future year link volume is adjusted using two factors: the ratio of the actual base year traffic
count to the base year model volume and the numerical difference between the actual base year
traffic count and the base year model volume. The two factors are then applied to the future year
model volumes using Equation 3-2 and Equation 3-3.

Ratio Adjustment:

Count 3
Vi aaj = 7 X Vg Equation 3-2
Difference Adjustment:
Vi aaj = (Count — V) + V¢ Equation 3-3

Where
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V-aqy ~ — adjusted future year model volume by ratio method

Vaaqg — — adjusted future year model volume by difference method
Count - base year traffic count

Vb — base year model volume

Ve — future year model volume

The final adjusted future year traffic forecast, V.4, is then the average of the two adjusted model
volumes V. .qand Vz.q, as shown in Equation 3-4.

Vadj = (Vr_adj + Vd_adj)/2 Equation 3-4

Two issues may occur with either the ratio adjustment method or the difference adjustment
method. If V.4 is a large negative number and its absolute value is higher than V.. .4, the adjusted
future volume V.4 could be a negative number. In this case, it is suggested that only the ratio
adjustment method be used. On the other hand, if the base year count is significantly higher than
the base year model volume, the adjusted future year volume could be excessively high. In this
case, it is suggested that only the difference adjustment method be used.

These adjustments should only be applied to roadways that are not expected to experience
significant increase in capacity in the future. Where major capacity change will occur (i.e., greater
than 25 percent), there are usually other extraneous factors such as land use implicit in the future
year model results. The assumption that the base year assignment errors will carry over
proportionally in future year forecasts may no longer hold. The user must exercise professional
judgement when applying these methods.

3.11Documentation of Traffic Forecast

When using model output for determining project traffic forecasting, plots of the study area should
be maintained in the file. Tabulation of the forecasts for the interim and design year with
appropriate documentation of the methodology and reasonableness evaluation should be
included in an individual section of the Project Traffic Forecasting Report. This information should
then be utilized in the development of forecast year turning movements and axle loadings as
defined in this handbook.

3.11.1 Turning Movements Schematics

Schematic diagrams of the project should be completed if turning movements are involved. These
diagrams should show AADTSs, turning movements, K, D, and T factors.
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3.11.2 Certification

A certified report including K, D, T, base year AADT, forecasted AADTSs, and an 18-KIP ESAL
forecast (if applicable) should be sent to the requestor with copies sent to the appropriate district
personnel. The project traffic shall be certified using the certification statement form shown in
Figure 3-5. If an 18-KIP ESAL is requested, use the certification form shown in Figure 3-6. All
assumptions used in the estimation process and all the conditions to be considered when using
the data should be included in the final report.

Form 130-B

Project Traffic

Financial Project ID

State Road No.

County

| have reviewed the Project Traffic to be used for design on this project. | hereby attest

that it has been developed in accordance with the FDOT Project Traffic Forecasting
Procedure using historical traffic data and other available information

Name

Signature

Title

Organizational Unit

Date

Source: FDOT Design Manual, Chapter 103.

Figure 3-5 Project Traffic Forecasting (PTF) Certification Statement

Form 130-A

18 KIP Equivalent Single Axle Loads (ESAL)

Financial Project ID
State Road No.
County

| have reviewed the 18 KIP Equivalent Single Axle Loads to be used for pavement design
on this project. | hereby attest that these have been developed in accordance with the
FDOT Project Traffic Forecasting Procedure using historical traffic data and other
available information.

Name

Signature

Title

Organizational Unit

Date

Source: FDOT Design Manual, Chapter 103.
Figure 3-6 18-KIP ESAL Forecasting Certification Statement
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3.12The Model Output Conversion

Most of the models used in the State of Florida are validated to peak season travel conditions.
The traffic volumes generated by the model represent the Peak Season Weekday Average Daily
Traffic (PSWADT). The peak season is defined as the thirteen (13) consecutive weeks of the year
with the highest traffic volume demand. The exceptions are the Southeast Regional Planning
Model (SERPM), the Treasure Coast Regional Planning Model (TCRPM), and the Florida
Statewide Model (FLSWM), where the model is validated to average daily travel conditions and
the model generated traffic volumes represent the Average Annual Daily Traffic (AADT). While
PSWADT can be used for planning purposes, AADT is required to estimate the design hour traffic
for design and operational analysis.

A Model Output Conversion Factor (MOCF) can be used to convert PSWADT to AADT. The
MOCEF is site specific and should be obtained from the Peak Season Factor Report provided by
the FDOT Transportation Data and Analytics Office. The following sections describe how to obtain
the necessary conversion factors to convert daily traffic counts to PSWADT and AADT, and how
to convert PSWADT to AADT.

3.12.1 Model Output Conversion Factor (MOCF) and Peak Season Conversion Factor
(PSCF)

As mentioned in Section 2.5.1, Seasonal Factors (SF) are calculated for each week of the year
for each permanent count station and reported in a Peak Season Factor Category Report. Peak
Season Factor Category Reports are prepared by volume category and by county and are
available through the Florida Traffic Online Web Application. Seasonal Factors are used to
convert an average weekday 24-hour traffic count to AADT. (See Equation 3-5.)

AADT = ADT x SF Equation 3-5

Figure 3-7 shows an example Peak Season Factor Category Report for Category 4800 covering
the entire Escambia County that is not covered by other categories in the county.

The weekday Peak Season Factor Category Reports also include Model Output Conversion
Factors (MOCF). The MOCEF is the average of Season Factors for the 13 consecutive weeks
during which the highest weekday volumes occur and when the sum of SFs for those 13 weeks
are the lowest. In this example, MOCF is the average of the 13 SFs from Week 27 to Week 39,
which is equal to 0.99 for this category. The MOCF is used to convert the traffic volumes
generated by a travel demand forecasting model (PSWADT) to AADT. (See Equation 3-6.)

AADT = PSWADT x MOCF Equation 3-6

Weekly factors obtained from FDOT continuous count stations around the state are used to
prepare annual updates of the Peak Season Conversion Factors (PSCFs). PSCFs are obtained
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by dividing the SFs by the MOCF for the same week. For example, for the first week of 2017 from
January 1, 2017 to January 7, 2017 for Category 4800 in Escambia County (Figure 3-7), the SF
is 1.01, the MOCF for the category is 0.99. The corresponding PSCF can be calculated by dividing
SF of 1.01 by MOCF of 0.99, which yields 1.02, The PSCFs are used to convert a 24-hour count,
representing the average weekday daily traffic, to PSWADT. (See Equation 3-7.)

PSWADT = ADT x PSCF Equation 3-7

3.12.2 Converting Short-Term Counts, PSWADT, and AADT

Validating a project level travel demand model often requires collecting additional traffic counts in
the study area. Depending on the model being used, the short-term traffic counts will need to be
converted to either AADT or PSWADT before coded into the model network. For example, a 24-
hour traffic count of 25,841 was taken on a roadway in Escambia County on Wednesday,
February 7, 2018 for a corridor study. The Northwest Florida Regional Planning Model
(NWFRPM) is being used for the study. Since the NWFRPM model is a PSWADT based model,
the short-term count needs to be converted to PSWADT before being included in the model
network for model validation purposes. Since the Peak Season Factor Category Reports for Year
2018 are still not available, the reports from the previous year (2017) have to be used. According
to Figure 3-7, the PSCF for the 6" week of February 5 — 11, 2017 is 1.04. The short-term counts
can be converted to PSWADT as follows:

Daily Count X Peak Season Conversion Factor = PSWADT

25,841 (daily Count) x 1.04(PSCF) = 26,875 — 27,000(PSWADT)
The SF is used to convert any weekday 24-hour count to AADT. For example, the same count
above could be converted to AADT and rounded using AASHTO Standards as follows:

Daily Count X Seasonal Factor = AADT

25,841 (daily Count) x 1.03(SF) = 26,616 — 27,000(AADT)
The MOCEF is used to convert model output to AADT when necessary. Based on Figure 3-7, the
MOCF for Category 4800 in Escambia equals to 0.99. In the same example, after the model is
validated, the model is used to forecast future travel demand. If the model volume for the same
location for the design year is 31,526, the AADT can be obtained by applying MOCF as follows:

PSWADT X MOCF = AADT

31,526(PSWADT) x 0.99(MOCF) = 31,211 - 31,500(AADT)
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Note that this conversion must be made for project traffic forecasting using design traffic criteria.
If the traffic forecast is based on historical trend analysis where historical AADT volumes are used,

the process does not require any data conversion.

2017 PEAK SEASON FACTOR CATEGORY REPORT - REPORT TYPE: ALL
CATEGORY: 4800 ESCAMBIA COUNTYWIDE
MOCF: 0.99
WEEK DATES SF PSCF
| 1 01/01/2017 - 01/07/2017 1.01 1.02 |
< ULl/08/2017 - 0L1/14/2017 1.05 1.00
3 01/15/2017 - 01/21/2017 1.08 1.09
4 01/22/2017 - 01/28/2017 1.07 1.08
LY 01/29/2017 - 02/04/2017 1. 08 106
| s 02/05/2017 - 02/11/2017 1.03 1.04 |
78 U/ 12/201L7 = VU2/18/40L7 1.0l 1.02
8 02/19/2017 - 02/25/2017 1.00 1.01
9 02/26/2017 - 03/04/2017 1.00 1.01
10 03/05/2017 - 03/11/2017 0.99 1.00
11 03/12/2017 - 03/18/2017 0.99 1.00
12 03/19/2017 - 03/25/2017 0.99 1.00
13 03/26/2017 - 04/01/2017 0.99 1.00
14 04/02/2017 - 04/08/2017 0.99 1.00
15 04/09/2017 - 04/15/2017 0.99 1.00
16 04/16/2017 - 04/22/2017 0.99 1.00
17 04/23/2017 - 04/29/2017 0.98 0.99
18 04/30/2017 - 05/06/2017 0.98 0.99
19 05/07/2017 - 05/13/2017 0.98 0.99
20 05/14/2017 - 05/20/2017 0.98 0.99
21 05/21/2017 - 05/27/2017 0.99 1.00
22 05/28/2017 - 06/03/2017 1.00 1.01
23 06/04/2017 - 06/10/2017 1.01 1.02
24 06/11/2017 - 06/17/2017 T.:0% 1.03
25 06/18/2017 - 06/24/2017 1.01 1.02
26 06/25/2017 - 07/01/2017 1.00 1.01
*27 07/02/2017 - 07/08/2017 0.98 0.99
*28 07/09/2017 - 07/15/2017 0.97 0.98
*29 07/16/2017 - 07/22/2017 0.98 0.99
*30 07/23/2017 - 07/29/2017 0.98 0.99
*31 07/30/2017 - 08/05/2017 0.99 1.00
*32 08/06/2017 - 08/12/2017 0.99 1.00
*33 08/13/2017 - 08/19/2017 1.00 1.01
*34 08/20/2017 - 08/26/2017 1.00 1.01
*35 08/27/2017 - 09/02/2017 0.99 1.00
*36 09/03/2017 - 09/09/2017 0.99 1.00
*37 09/10/2017 - 09/16/2017 0.98 0.99
*38 09/17/2017 - 09/23/2017 0.99 1.00
*39 09/24/2017 - 09/30/2017 0.99 1.00
70 T0/01/2017 - 10/07/2017 1.00 1.01
a1 10/08/2017 - 10/14/2017 1.00 1.01
42 10/15/2017 - 10/21/2017 1.00 1.01
43 10/22/2017 - 10/28/2017 1.00 1.01
a4 10/29/2017 - 11/04/2017 1.00 1.01
as 11/05/2017 - 11/11/2017 1.00 1.01
46 11/12/2017 - 11/18/2017 1.00 1.01
47 11/19/2017 - 11/25/2017 1.01 1.02
a8 11/26/2017 - 12/02/2017 1.01 1.02
49 12/03/2017 - 12/09/2017 1.01 1.02
50 12/10/2017 - 12/16/2017 1.01 1.02
51 12/17/2017 - 12/23/2017 1.04 1.05
52 12/24/2017 - 12/30/2017 1.06 1.07
53 12/31/2017 - 12/31/2017 1.08 1.09
* PEAK SEASON
02-MAR-2018 15:35:05 830UPD 3_4800_PKSEASON.TXT

Figure 3-7 Peak Season Factor Category Report for Category 4800 in Escambia County
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Chapter 4 Forecasting Without a Travel Demand Model

4.1 Introduction

This section provides a description of appropriate methods and examples for forecasting future
traffic in areas without a travel demand model and provides a basis of comparison to model
forecasts in areas with a model.

For areas without a travel demand model, forecasting is normally based on historical trends.
Growth rates may be developed utilizing census data, employment data, and by working with the
relevant county, city, and other local government agencies and using information from their
comprehensive plans. When historical AADT data is used, a regression analysis is performed
using the most recent ten years of data, when available. Even though linear growth pattern is
normally assumed, care should be taken to examine the growth trend in the past and any
constraints or policy changes that may alter the development pattern in the future. Other forms of
growth patterns such as exponential, decaying exponential, or composite growth patterns can
also be used for analysis. The historical data need to be reviewed to check for consistency and
reasonableness. Outliers should be reviewed and removed from the analysis if no logical reasons
could be found for the inconsistencies.

4.2 Purpose

The purpose of this section is to suggest methods for using trend analysis results, local land use
plans, and other indicators of future development in the project traffic forecasting process.

4.3 Unconstrained Versus Constrained Demand

Forecasters rely on different techniques depending on the available information. Growth rates
from historic traffic counts, adjusted to AADT by application of appropriate factors, are derived
and checked for reasonableness. The growth rates are then applied to a base year volume and
projected forward to the design year. Projections obtained this way represent unconstrained
demand for the future.

A constrained forecast is for the final design of a facility where expected traffic volumes will be
limited by the ultimate capacity of the facility. When using constrained forecasts, the future
demand is “sized” to the design of the facility and not the “true” traffic demand. For example, if
the demand is for a six-lane facility and a four-lane is being designed, it should be noted in the
Project Traffic Forecasting Report that four lanes will not be adequate for a 20-year design, and
steps should be taken to address the potential short fall.
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4.4 Project Traffic Forecasting Without a Travel Demand Model
4.41 Data Assembly

When a travel demand model is not available, the following items should be assembled when
available and checked for their applicability for preparing a Project Traffic Forecast:

1. Mapping or other roadway location drawings of the facility requiring traffic projections
(Project Location Map)

2. Graphical representation of existing lane configuration (i.e., straight line diagram (SLD),
aerial photography, intersection diagrams, etc.)

3. Data needed to determine traffic growth trends

a) Historical traffic count data (current year plus nine earlier years of mainline traffic
data preferred; but if ten years of data is not available, current year plus four or
more earlier years of mainline traffic and/or intersection approach volumes)

b) Existing and future land uses which contribute traffic that would use the proposed
facility.

4. Traffic factors:
a) K- the Standard K Factor

b) D - Thisfactor can be derived from one of the following sources: the Volume Factor
Category Summary Report for the roadway category that the study location
belongs to, an FDOT count station in or near the study area where a Synopsis
Report is available, or a 24-hour to 72-hour project specific classification count
taken within the project limits.

c) T -—The T factor can be obtained from either an FDOT Classification Station in or
near the study area or a 24-hour to 72-hour project specific classification count
taken within the project limits.

Local Government Comprehensive Plan (land use and traffic circulation elements)
Adopted MPO/TPO/TPA Long Range Transportation Plans (LRTPs)

Current Highway Capacity Manual (HCM) and relevant software

© N o O

Current FDOT Quality/Level of Service (LOS) Handbook and relevant worksheets based
on the HCM methods

9. Current and historical population data.
10. Current and historical employment data.

11. The project opening and design years.
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4.4.2 Establish Traffic Growth Trend

1. Plot historical AADT at a 40,000
convenient scale with traffic
volume on y axis and year of 000

count on x axis (leaving room
for future year and traffic
growth).

30,000

25,000

20,000

2. Use least squares regression
analysis combined  with
graphical representation of
traffic growth trends.

Annual Average Daily Traffic

15,000

Example
10,000

2005 2010 2015 2020 2025 2030 2035 2040 2045

Year

3. If historical count data are
insufficient, prepare a similar analysis of alternative indicators (population data,
employment).

4.4.3 Develop Preliminary Traffic Projection

40,000

1. Use empirically derived traffic
growth trend equation to
compute design year traffic
volume. 30,000

35,000

25,000

OR,

20,000

2. Use graphical methods to
project traffic volume from
growth trend history to the
design year. 10,000 Example

2005 2010 2015 2020 2025 2030 2035 2040 2045

Annual Average Daily Traffic

15,000

Year

4.4.4 Check Traffic Forecast for Consistency and Reasonableness

1. If future year geometric and traffic control design characteristics are firmly established (i.e.,
fixed by adopted plan(s) or constraints) determine the future capacity of the roadway
section. If design is flexible enough to satisfy unconstrained demand, skip to #3.
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2. Compare the projected demand traffic volume to the available capacity. A constrained
volume may be given, instead of an unattainable volume (e.g., a four-lane facility is 15
percent over capacity today and the project is for a six-lane facility, with trend analysis
projections exceeding capacity for a six-lane facility). It should be noted in the Project
Traffic Forecasting Report that the facility being designed will not be adequate for a 20-
year design period.

3. Review expected land use changes in the vicinity and determine whether projected traffic
growth is consistent with the projected growth of population, employment or other
variables and adjust if necessary. For example, if a new shopping center, office park,
tourist attraction, etc., is expected to be built prior to the design year, then projections
based on historical traffic trends would underestimate the design year traffic. In such cases,
ITE trip generation rates could be used to establish daily and peak hour trips for the new
land uses. A logical distribution of resulting site generated trips to available roadways
should be based on knowledge of local travel patterns and used to adjust the traffic
forecast. Conversely, the closing of an existing traffic generator would be expected to
cause a reduction of the traffic forecast.

4.4.5 Develop Project Traffic Forecast Detail

1. If the subject roadway intersection exists, use observed daily turning movement
percentages at existing intersection(s) to convert future year link volumes to turning
movement forecasts. Otherwise, logical turning movement percentages must be derived
from observation of other roadways located in similar environments and/or specialized
software that will calculate turning percentages utilizing the approach volumes. Note that
the observed turning percentages are valid for future year forecasts only if land use and
transportation network characteristics remain constant or if projected changes in those
characteristics are proportional to the existing pattern.

2. Review daily turning movements for consistency with special traffic generators, and
transportation network characteristics in the vicinity. Use the ITE generation and logical
trip distribution approach to adjust, if necessary.

3. Balance adjusted daily turning movement volumes to achieve directional symmetry. A
simple way to do this is to sum the opposing traffic movements and divide by two. There
may be some situations when balancing the intersection may not be appropriate. See
Chapter 6 for a more detailed discussion about estimating intersection turning movements.

4. Use K and D factors to develop directional design hour traffic projections in the peak
periods. The AM and PM forecasts usually involve reversing the peak direction of flow.
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5. Review the AM and PM design hour volumes for consistency with the trip generation
activity pattern of the projected land uses in the vicinity and adjust volumes as necessary.
Such adjustments are made with reference to observed differences in travel
characteristics such as numbers of trips and directional splits that occur during morning
and evening peak periods. Directional traffic counts collected at local land use sites may
provide the necessary data or the ITE Trip Generation Manual may be used to obtain the
peak period trip generation characteristics of various land use/special generator sites.

4.4.6 Analysis of Projections

1. For Project Traffic and Intersection Analysis Reports for use in district planning and PD&E
studies, the following analysis should be performed:

a) Perform intersection analysis utilizing the most recent version of the HCS software.
Adjust signal timing plans and lane configurations as necessary to obtain an
acceptable LOS. Justification must be made for all lanes added above and beyond
the existing conditions.

b) Perform arterial analysis utilizing the most recent version microsimulation software
Adjust intersection analysis as necessary to obtain an acceptable LOS.

2. For ESAL forecasting to be used in pavement design, perform LOS analysis utilizing the
appropriate LOS spreadsheet. The LOS “D” volume derived for the appropriate number of
lanes can be utilized in calculating the 18-KIP ESAL.

4.4.7 Final Review and Documentation

1. Perform final quality control (QC) review for consistency and reasonableness of
projections. The assessment of reasonableness should examine traffic projections in
comparison with observed traffic and historical trends, prospective roadway improvements,
and land use projections. The QC review should also perform error checks to ensure that
input numbers have been correctly transcribed and traffic forecasting computations have
been done correctly.

2. Prepare Project Traffic Forecasting Memorandum documenting procedures, assumptions,
and results.

3. Prepare Project Traffic Forecasting Certification Statement and 18-KIP ESAL Forecasting
Certification Statement. (See Figure 3-5 and Figure 3-6). Refer to Project Traffic
Forecasting Procedure, Topic No. 525-030-120, and obtain all authorized signatures.
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45 Available Resources

In areas where a model is not available, resources have to be identified for assisting in the
preparation of traffic forecasts. The following list presents available resources for developing
future traffic projections for areas without models and for checking traffic forecasts for areas with
models:

e Population Studies Program, The Bureau of Economic and Business Research (BEBR),
University of Florida (https://www.bebr.ufl.edu/content/population-studies)

e Demographic Analysis, FDOT Forecasting and Trends Office (FTO)
(http://www.fdot.gov/planning/demographic/)

e American FactFinder, U.S. Census Bureau
(https://factfinder.census.qgov/faces/nav/jsf/pages/index.xhtml)

e Labor Market Information, Florida Department of Economic Opportunities (FDEO)
(http://www.floridajobs.org/labor-market-information)

e Historical traffic counts, Florida Traffic Online Web Application, the Transportation and
Data Analytics Office (TDA)

e NCHRP Report 255, “Highway Traffic Data for Urbanized Area Project Planning and
Design”

e NCHRP Report 365, “Travel Estimation Technigues for Urban Planning”

e NCHRP Report 765, “Analytical Travel Forecasting Approaches for Project-Level
Planning and Design”

e Property appraisal data, Property Appraisal Office

e Local Government Comprehensive Plans (land use, traffic circulation, and transportation
elements), FDOT district office/local government office

e Land use maps

e Area Applications for Development Approval (ADA), FDOT district office, regional
planning councils

e “Trip Generation Manual”, Institute of Transportation Engineers (ITE) (Current Version)

e Motor vehicle registrations, Department of Highway Safety and Motor Vehicles (DMV)

e MPO/TPO/TPA Long Range Transportation Plans (LRTPs) and Transportation
Improvement Program (TIP)

Other factors that should be considered when making forecasts for areas without a travel demand
model include the following:

e Density

e Areasize

e LOS (existing and targets)
e Transit alternatives

e Auto ownership

e Household income
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Residential/non-residential mix
Freeway diversion
Other unique area considerations

4.6 Example Traffic Projection for I-10/SR-8 in Columbia County

The following example shows the steps to be performed to develop project traffic for a road
widening project in Columbia County. Columbia County is not currently covered by any of the
regional models in Florida. To forecast future year traffic for roadways in Columbia County, trend
projection procedures will be used.

SIGCIVNE Assemble Available Data
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1) Project Location Map

The project is located on I-10/SR-8 near CR-250 Overpass in Columbia County. It
currently has two-lanes in each direction. The project requires Year 2042 AADT at this
location to determine the number of lanes needed in the future. Figure 4-1 shows the
project location.
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- >
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Figure 4-1 1-10/SR-8 Project Location Map
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2) Historical Traffic Counts

Based on Florida Traffic Information Online, Continuous TMS 299936 is located within
the study area, and historical traffic counts are available from 2002 to 2017. (See
Figure 4-2 and Figure 4-3.)

file Edit View Favorites Tools Help
+ x
Road Name: I-10
= Site: 209936
Description: SR-8/1-10,@CR-250 q
ra OVERPASS,LAKE CITY,COLUMBIA CO PR
&d, Section: 29170000 X7
— Milepoint: 17.17
“ LavLong: 30.25136, -82.51493 ?
{ AADT: 23458
Site Type: Telemetered
[ Class Data: No
o K Factor: 9.5
D Factor: 55
PN T Factor: 26.9 “one [y
TRAFFIC REPORTS:
Columbia County:
SITE 299936:
Directional AADTSs
Highest 200 Hours
Historical AADT Data . #
Hourly Continuous Counts B
ke City :
b ]
Leaflet | Powered by Esii | FDOT, USGS, NOAA
Figure 4-2 - Continuous Count Site within Study Area
FLORIDA DEPRARTMENT OF TRANSPORTATION
TRANSPORTATION STATISTICS OFFICE
2017 HISTORICAL AADT REPCORT
COUNTY: 29 - COLUMBIA
SITE: 9936 - SR-8/I-10,@CR-250 OVERPASS,LAKE CITY,COLUMBIA CO.
YEAR RADT DIRECTION 1 DIRECTION 2 *K FACTOR D FACTOR T FACTOR
2017 23458 C E 11655 W 11803 $.50 55.00 25.90
2016 22652 C E 11330 W 11322 10.50 55.00 25.90
2015 21826 C E 10564 W 108e2 10.50 54.50 24.10
2014 20540 C E 10241 W 102895 10.50 54.70 24.30
2013 19908 C E 9940 W 9968 10.50 55.00 26.40
2012 19239 C E 9627 W 9612 10.50 54.10 25.30
2011 19580 C E 9805 W 9775 10.50 54.10 24.00
2010 20476 C E 10242 W 10234 12.36 56.07 23.30
2009 20140 C E 100%0 W 10050 11.94 57.52 22.30
2008 20000 F E 0 W 0 11.34 53.25 16.80
2007 21151 C E 10565 W 10586 11.34 53.25 16.80
2006 21751 C E 10855 W 108%s 11.24 53.25 16.80
2005 21404 C E 10710 W 10694 11.80 54.80 27.50
2004 20838 C E 10416 W 10422 11.30 54.50 25.40
2003 20161 C E 10143 W 10018 11.80 57.60 24.00
2002 20287 C E 10104 W 10183 12.50 57.00 27.10

Figure 4-3 - Historical Counts at Continuous Site 299936
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3) Historical Population Data

Both Bureau of Economic and Business Research (BEBR) and FTO publishes annual
population estimates by county by district on their websites. Historical population data
can be obtained from these sources. Table 4-1 shows the historical population for
Columbia County for the ten years from 2008 to 2017.

Table 4-1 - Historical Population Estimates for Columbia County

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Population 66,121 66,409 67,531 67,528 67,729 67,489 17,826 68,163 68,566 68,943

4) FDOT Population Projections from 2020 to 2045

The FTO publishes population projections by county by district on its Demographic
Analysis Website. The most recent available data is for Years 2020 to 2045 in five-
year increment adjusted based on 2016 population estimates. Table 4-2 shows the
population for Columbia County for Census Year 2010, Year 2016, and projections for
years 2020 to 2045.

Table 4-2 - FDOT Population Projections for Columbia County

2010 2016 2020 2025 2030 2035 2040 2045

Population = 67,531 68,566 71,100 73,700 75,800 77,600 79,100 80,300

S|l Conduct Regression Analysis using Historical Traffic Data

The linear regression analysis using AADT data from Year 2008 to Year 2017 showed
an average annual growth of 358 AADT. The growth trend that occurred between 2008
and 2017 was assumed to be applicable for forecasting existing traffic for Year 2042.
Based on that assumption, traffic on this segment is expected to increase from 23,458
AADT in 2017 to 32,408 AADT in 2042. This growth rate calculates to an average of
1.53% in linear growth per year. (See Figure 4-4.)
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Traffic Growth Trend
40,000

Example

35,000
30,000
25,000

20,000 .’\-’./

15,000

Annual Average Daily Traffic (AADT)

10,000

2008 2012 2016 2020 2024 2028 2032 2036 2040

Year
Figure 4-4 Traffic Growth Trends

SICCIJI Review Traffic Projections for Reasonableness

According to FDOT’s Population Projections from 2016 to 2045, the population of
Columbia County is expected to increase from 68,566 in 2016 to 80,300 in 2045 (See
Figure 4-5.) This is an average of 0.59% in linear growth per year.

Population Growth Trend

90,000
Example
80,000
70,000
60,000

50,000

40,000

Population

30,000

20,000

10,000

2016 2020 2025 2030 2035 2040 2045
Year

Figure 4-5 - Population Growth Trends
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A comparison was then made to historical data. Using BEBR population estimates,
Columbia County’s population increased from 66,121 in 2008 to 68,943 in 2017. This
was an 4.3% increase over a 10-year period, or an average of 0.43% in linear growth
per year. By comparison, traffic increased from 20,000 in 2008 to 23,458 in 2017. This
is a 17.3 % linear increase over a 10-year period, or an average of 1.73% in linear
growth year. Therefore, it is apparent that the trend forecast showing future traffic
increasing at a rate higher than the rate of population growth is consistent with the
past trend between 2008 and 2017. (See Figure 4-6.)

Traffic vs Population Growth Trends
1.80 1.80

Population EXHleE

1.60 e Traffic - 1.60

1.40 - 1.40

1.20 L 120 S
K
>
£ 100 L 1.00 §
© o
= 3
X o0 &
T £
£ 5
S 0.60 - 060 =2
P4
0.40 - 0.40
0.20 - 0.20
OOO 1 1 1 1 1 1 1 1 000
2008 2010 2016 2020 2025 2030 2035 2040 2045
Year
Figure 4-6 Traffic Vs. Population Trends
4.7 Summary

A project traffic forecast estimated without a travel demand model should reflect an evaluation of
the effect of future traffic growth relative to historical trends, the addition of major development,
the diversion of traffic to nearby facilities and the impact of capacity constraints. The traffic
forecast should be made using the best available resources and engineering judgment. Also,
results obtained from travel demand forecasting models should be compared to forecasts by
alternative procedures, such as a simple trends analysis, to check for reasonableness.

All FDOT districts rely on trend analyses for areas where models do not exist and as a guide for
checking the model projections.
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Chapter 5 Directional Design Hour Volumes
5.1 Introduction

The Annual Average Daily Traffic (AADT) obtained from the model or trend analysis provides a
general indication of the travel demand for a transportation facility, but it does not reflect the hourly
variation of travel demand. If the design is based on AADT, there could be many hours of a day
when the facility will fail. Traditionally, it is accepted that taking a peak hour represents a balance
between choosing a very short peak period (e.g., 5 minutes) and choosing a very long peak period
that will result long failure time. The volume corresponding to the peak hour is the design hour
traffic (DHV). The DHV however, does not capture the spatial variation in traffic demand between
the two directions. The traffic in the peak direction represents the least variation in travel demand
and therefore is used to determine the number of lanes required for the facility. Furthermore,
considering the temporal variation of traffic within an hour, there could be time periods where the
facility could still fail. One way to measure the sub-hour traffic variation is to calculate the Peak
Hour Factor (PHF), which equals to the hourly volume divided by the peak 15-minute traffic within
the hour timed by four. The DDHV and PHF are used together with heavy vehicle parameters to
compute equivalent hourly flow rate. The flow rate is then used to estimate the LOS for the facility.

As mentioned earlier, DDHV can be obtained by multiplying AADT by K and D factors. DDHV can
be used for design and design hour traffic operational analysis. In most cases, it is necessary to
estimate directional peak hour volumes for AM and PM peak period for a typical day. If the design
hour happens to coincide with either the AM or PM peak hour of a typical day, and if AM and PM
happen to be the mirror image of each other, then no additional work is needed. If not, the peak
period volumes for the AM and PM peak periods need to be estimated separately. The directional
design hour volumes can then be used to further estimate turning movement volumes for
intersection operational analysis.

5.2 Purpose

This chapter describes methods used for developing Directional Design Hour Volumes (DDHV).
It also discusses methodologies for estimating directional peak hour volumes for both design hour
and other peak periods.

5.3 Development of DDHV Volumes from AADT

5.3.1 General Procedure

DDHYV is obtained by applying K and D factors to AADT projections as outlined in this Handbook.
The AADT projections may be the result of the conversion of model generated traffic projections
(PSWADT) or they may be produced by means of other techniques, such as trend analysis or
growth factor application.
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The K factor converts the 24-hour AADT to an estimate of two-way traffic in the analysis hour of
the year which is required for design purposes. The result is called the Design Hour Volume or
DHV. Standard K Factors are shown in Section 2.6.2.

The D factor converts two-way traffic volume DHV to an estimated Directional Design Hour
Volume or DDHV. Appropriate D factors are developed as described in Chapter 2. By convention,
the D factor always pertains to the peak direction of traffic flow during the design hour.

Project specific data are used to derive factors for obtaining DDHV from AADT. Project specific
factors should be within the ranges of factors developed by FDOT from permanent count stations.
In most instances, the range of factors provided by the FDOT should be adequate for most
individual projects.

Using both (i.e., K and D) factors, the estimated DDHYV is obtained by the following equations:

DDHV (Peak Direction) = AADT X K X D Equation 5-1

DDHV (Opposite Direction) = AADT X K X (1 — D) Equation 5-2

Using the above procedures, DDHYV project traffic forecasts are generated for roadway links and
then intersection turning movements as needed to satisfy project development and design
requirements.

5.3.2 Development of DDHVs from Model PSWADTs Example

As an example, assume that an urban arterial in Orlando is being studied for future widening.
Existing roadway within the study area is to be widened from four lanes to six lanes. Following a
mini-calibration within the study area, the Central Florida Regional Planning Model (CFRPM) (with
a base year 2015) projects a PSWADT of 78,500 vehicles per day (vpd) for the roadway segment
being studied for Year 2040 based on the adopted cost-feasible network in the future. Using the
FTO Website, the Volume Factor Category Summary Report for 2017 includes five volume
categories for Orange County listed as follows:

e Category 7500 — Orange Countywide
e Category 7528 — Orange Beachline

e Category 7544 — Orange I-4 Urban

e Category 7547 — Orange TPK

e Category 7549 — Orange 14 Disney

As the facility does not fall on any of the facilities (Beachline, I-4, Turnpike, or I-4 Disney), the
adjustment factors for Category 7500 — Orange Countywide are used. From Peak Season Factor
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Category Report for Category 7500, the MOCF is 0.98. Therefore, AADT for the roadway segment
is calculated as follows:

AADT = PSWADT x MOCF = 78,500 x 0.98
AADT = 76,930 - 77,000 vpd

The design factors can be obtained from the Volume Factor Category Summary Report for
Orange County if no current traffic counts are available. The Standard K Factor of 0.9 will be used
for this roadway segment. The D factor for Category 7500 from the Volume Factor Category
Summary Report is 52.6%. With these factors, DHV and DDHV are derived below:

DHV = AADT X K = 76,930 x 0.90
DHV = 69,237vph
DDHV = DHV x D = 69,237 x 0.526

DDHV = 36,419 vph

5.4 Development of Directional Peak Hour Volumes

The DDHYV is the traffic volume expected to travel in the peak direction during the design hour.
However, for many transportation projects, particularly PD&E or Interchange Access Request
(IAR) projects, it is often necessary to forecast traffic volumes for multiple peak hours for a typical
day such as AM Peak, PM Peak, and occasionally, Mid-Day Peak in order to perform traffic
operational analysis. Depending on the characteristics of the study area, the AM Peak and PM
Peak periods may have significantly different hourly volumes. Furthermore, the AM peak hour or
the PM peak hour may or may not coincide with the design hour. The development of directional
volumes for the peak hours requires knowledge of hourly volume distributions. For existing
facilities, the best way to obtain hourly volume distribution at the project site is to conduct short-
term traffic counts for 24- to 72-hours. If traffic counts cannot be collected, traffic synopsis reports
at nearby traffic monitoring sites on similar facilities from Florida Traffic Online can be downloaded
and hourly volumes distribution factors can be developed. If traffic synopsis reports are not
available, or the project is for a new facility where no such information exists, general hourly
volume distributions published in NCHRP Report 765 can be used for facilities characterized by
area type, facility type, and area size. Table 5-1 presents traffic diurnal distribution factors, or
hourly volume distribution factors, for an average weekday included in the NCHRP Report. Users
are encouraged to refer to the NCHRP Report for more detailed descriptions of the factors.
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Table 5-1 Traffic Diurnal Distribution Factors by Functional Class for Weekday

Hour Urban, small: Pop <200K Urban, medium: Pop 200K-1 million Urban, large: Pop > 1 million Rural Area
Begin (interstate Arterial |Collector|Interstate Arterial | Arterial Collector|Interstate Arterial | Arterial Collector|Iinterstate | Arterial |Collector
CBD Others CBD Others
12:00 AM 1.07 0.59 0.47 0.95 0.81 0.71 0.61 0.96 1.22 0.78 0.59 1.43 0.72 0.57
1:00 AM 0.79 0.39 0.29 0.65 0.47 0.46 0.36 0.61 0.75 0.48 0.38 1.12 0.49 0.36
2:00 AM 0.70 0.30 0.23 0.57 0.41 0.40 0.31 0.51 0.58 0.37 0.30 0.99 0.43 0.31
3:00 AM 0.76 0.33 0.26 0.61 0.31 0.46 0.34 0.53 0.57 0.37 0.33 1.02 0.51 0.38
4:00 AM 1.10 0.58 0.30 0.96 0.43 0.77 0.60 0.85 0.79 0.61 0.59 1.31 0.93 0.84
5:00 AM 2.20 1.44 1.16 2.10 0.98 1.80 1.32 2.13 1.74 1.70 1.16 2.12 2.28 2.19
6:00 AM 4.16 3.21 2.93 4.67 2.67 4.05 3.63 511 4.23 4.17 2.72 3.58 4.54 4.36
7:00 AM 5.69 6.09 6.27 7.17 5.90 6.40 6.70 7.27 6.31 6.58 5.92 4.89 6.63 6.55
8:00 AM 5.26 5.53 5.75 6.16 5.79 5.75 6.60 6.61 6.24 6.08 6.05 4.95 5.55 5.58
9:00 AM 5.04 5.12 4.95 5.13 4.96 5.18 5.60 5.27 5.43 5.04 5.82 5.23 5.24 5.25
10:00 AM 5.27 5.55 5.24 5.10 5.19 5.36 5.49 4.86 5.18 4.96 5.78 5.64 5.41 5.44
11:00 AM 5.60 6.31 6.01 5.37 6.22 5.76 5.92 5.01 5.40 5.39 6.55 5.92 5.67 571
12:00 PM 5.89 6.74 6.66 5.59 7.10 6.11 6.33 5.20 5.72 5.81 7.08 6.02 5.91 6.05
1:00 PM 6.12 6.72 6.72 5.78 6.95 6.25 6.40 5.39 5.77 5.93 6.95 6.26 6.13 6.24
2:00 PM 6.78 7.07 7.63 6.32 6.75 6.70 6.74 6.02 6.07 6.31 7.20 6.63 6.68 6.78
3:00 PM 7.60 8.29 8.65 7.22 7.18 7.46 7.44 7.05 6.66 7.05 7.97 7.04 7.53 7.63
4:00 PM 7.88 8.30 9.22 7.86 7.91 8.05 7.82 7.78 7.07 7.85 7.94 7.25 8.02 8.15
5:00 PM 7.54 7.91 8.45 7.97 8.27 8.14 8.18 7.98 7.45 8.33 7.60 7.07 7.98 8.16
6:00 PM 5.63 5.96 5.96 5.69 6.06 6.10 6.05 6.11 6.12 6.52 5.66 5.68 5.95 6.17
7:00 PM 4.32 4.49 4.49 4.10 4.72 4.42 4.33 4.27 4.72 4.80 4.20 4.47 4.21 4.37
8:00 PM 3.57 3.50 3.38 3.34 3.89 3.48 3.42 3.37 3.77 3.88 3.29 3.71 3.30 3.41
9:00 PM 2.99 2.63 2.46 2.88 3.18 2.82 2.71 2.97 3.30 3.17 2.66 3.13 2.62 2.59
10:00 PM 2.31 1.77 1.54 2.19 2.27 2.00 1.89 2.41 2.77 2.28 1.97 2.54 1.94 1.77
11:00 PM 1.71 1.16 0.98 1.61 1.57 1.36 1.24 1.73 2.14 1.53 1.28 1.99 1.34 1.14

Source: NCHRP Report 765: Analytical Travel Forecasting Approaches for Project-Level Planning and Design, Chapter 8.
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Chapter 5 — Directional Design Hour Volumes

Directional peak hour volumes can be estimated using period volumes and peak-to-period ratios
when a travel demand model with a time-of-day component is used. This is often the case for
corridor studies with Express Lanes where time-of-day information is critical.

For example, the Southeast Florida Regional Planning Model (SERPM) has a three-hour period
for AM Peak, and a four-hour period for PM Peak. The one-hour AM and PM peak hour directional
volumes can be estimated from the period model volumes by applying appropriate peak-to-period
diurnal factors. However, if a model only produces 24-hour daily volumes, or the daily volumes
are estimated from trends analysis or other non-model-based methodologies, directional peak
hour volumes can be obtained by using the daily volumes and appropriate peak-to-daily diurnal
factors and D factors. In both cases, the resulting directional peak hour volumes must be checked
for effective peak-to-daily ratios and directional distribution to ensure they are within the allowable
range as specified in Chapter 2 of the Handbook.

5.5 Use of Design Hour Traffic Volumes

Project traffic forecasting has broad application throughout the Department and is generally
applicable to later planning stages through the design phase of highway projects. Its main
application is in the project development phase in which location and design concept approvals
occur. It is usually during this phase where most highway capacity and Level of Service (LOS)
analyses are conducted leading to final design of the roadways. For specifics on highway capacity
and LOS analyses refer to the Department’'s LOS Policy, Topic No. 000-525-006 and the
Quiality/Level of Service Handbook. Other applications include detailed corridor studies and
interchange access studies.
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Chapter 6 Estimating Intersection Turning Movements

6.1 Introduction

Future year estimates of peak hour intersection turning movements are required for intersection
design, traffic operations analyses, and site impact evaluations. In most urban areas, traditional
FSUTMS-based travel demand forecasting models can be used to develop intersection turning
movement volumes with proper scripting and processing of model volumes. Model turning
volumes should be used in cases where new alignments are being developed. Manual methods
have also been used in both urban and rural areas where models are not available or when model
results are not considered accurate. Because of the difficulties involved in generating peak hour
volumes directly from an urban area model for every possible intersection within a given study
area, various methods and procedures have been developed to estimate peak hour turning
movement volumes from daily traffic volumes. Most of these methods rely on existing intersection
turning movement count data and professional judgment.

Turning movement forecasts should reflect the logical effects of future year land use and
transportation network improvements on the traffic pattern at a given location. In general, if the
pattern of land use and transportation system characteristics is expected to change, turning
movement patterns are also likely to change over time. Existing turning movements and model
simulation results (when available) provide useful starting points for the turning movement
forecasting process. The need for turning movement forecast refinements should be determined
by careful review of the chosen starting point. The forecaster must use K, D, and current turning
percentages, if available, for each approach for each leg of the intersection to calculate turning
volumes during the design hour.

6.2 Purpose

The purpose of this chapter is to provide guidance on methodologies that can be used for
estimating intersection turning movements and techniques for balancing turning movements.

This chapter highlights the practices for developing future year intersection turning movements,
including a user's guide to TURNS5-V2014 and TMTool. It explains the following:

e Background

¢ TURNS5-V2014

e TMTool

e Methods in NCHRP Report 765
e Manual Method

e Summary of techniques
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6.3 Background

A review of the methods currently available for use in developing intersection turning movements
indicates that many of the methods can be categorized as “intersection balancing” methods. The
degree of accuracy that can be obtained from “intersection balancing” methods depends on the
magnitude of incremental change in land use and travel patterns expected to occur between the
base year and future design year conditions.

These balancing techniques are used to adjust existing counts as well as model generated
volumes. The balancing techniques are also used for corridor development. The assignment of
future turn paths is estimated, and often the departure and arrival volumes between intersections
on the same link need to be balanced. The algorithms used for the balancing may not be capable
of achieving the desired convergence criteria. Existing counts need to be balanced because the
turning movements occurring at some driveways may not be included in traffic counts. The
driveways which may not be counted are often commercial strip centers, gas stations, and other
curb cuts which influence the traffic at intersections.

The roadway network coded in the model generally includes all important roadways. However,
some collectors and local roads that are not coded may be the key roadways serving the specific
project influence area. To account for the missing roadways and missing driveway information,
balancing techniques are used to estimate turning movement traffic volumes.

Most algorithms that have been developed to date are somewhat interrelated and involve the
application of an iterative procedure that balances future year turning movements based on
existing turning movement counts, approach volumes and/or turn proportions. Spreadsheets are
usually utilized for the efficient implementation of “intersection balancing” methods. These
balancing methods can be used for peak hour volumes required by traffic operations engineers,
future traffic movements for traffic forecasting engineers, or any other application which requires
balanced intersection movements.

The following sections of this chapter present an overview of each of the primary methodologies
used by FDOT including the input data required and the relative ease of application. The pertinent
methods included in the NCHRP Report 765 are also discussed. The estimation of future turning
movement volumes requires collection of existing year turning movement counts. The time period,
location, and duration of the turning movement counts depend on the travel characteristics of the
study area. Roadways serving commercial uses, shopping centers, and schools may peak during
the midday period or during the weekends. Turning movement counts outside the typical AM Peak
and PM Peak periods such as Mid-Day Peak for either weekdays or weekends should be collected
to capture the peak traffic for the study area. When collecting the turning movement counts, it
should be noted that most turning movement counts at signalized intersections are performed by
counting vehicles as they pass through the intersection and ignoring the unmet demand. This
produces unrealistic data in oversaturated conditions that do not represent the true demand at
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the intersection. Performing capacity analyses using data collected this way can severely
underestimate the delay and back-of-queue results and yield inaccurate levels of service. For
congested signals, arrival demand (not departure flows) must be used for the capacity analysis
to accurately match field conditions.

In some cases, if existing turning movement counts are available and no major changes in land
use patterns are expected, a growth factor method can be used to develop future turning
movement volumes. However, approval from the District Planning Office or Project Manager is
required before applying the simple methodology.

6.4 TURNS5-V2014
6.4.1 Background

Generally, the accepted program for determining future year turning movements is TURNS5-
V2014. It is used to develop future year turning movements based on one of two methods. The
first method allows for the user to enter an existing year AADT and specify simple growth for three
other periods (normally project opening, mid-design and design years). The second method
allows for the user to input an existing year AADT and model forecast year AADT. The program
will then interpolate or extrapolate for two other periods. It provides output of AADTs and DHVs
and allows for comparisons and smoothing to ensure that the user is producing reasonable results.

TURNS5-V2014 was developed as a tool for the estimation of future turning volumes. TURNS5-
V2014 is an Excel template which was developed by merging two other programs in use by
several FDOT districts and creating a user driven menu and “file folder” windows for easier use.
TURNFLOW?! and TURNS3? form the basic framework of the TURNS5-V2014 program.

TURNFLOW is an Excel template that provides a spreadsheet structure for estimating intersection
turning movements when only approach volumes are known. The spreadsheet uses a technique
for solving and balancing turning movement volumes based on an initial estimate of turning
proportions entered by the user. The program iteratively balances volumes until a minimum
tolerance is reached. This procedure was developed by E. Hauer, E. Pagitsas and B.T. Shin3.
TURNFLOW and its documentation can be obtained from the McTrans Center of the University
of Florida. It should be noted that the software is copyrighted and the TURNSS5 program creators
have secured its use for FDOT.

1 TURNFLOW (Copyright 1988, Mark C. Schaefer), supported and distributed by the McTrans Center, University of
Florida, 512 Weil Hall, Gainesville, FL 32611-2083

2 TURNSS3, developed by FDOT, District 1, 801 Broadway Avenue, Bartow, Florida 33830

3 Estimation of Turning Flows from Automatic Counts," Transportation Research Board, Record No. 795, 1981
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TURNS5-V2014 combines the intersection balancing component of TURNFLOW with the same
basic setup relating to output, menu options and format similar to TURNS3. TURNS3 provides
estimates of intersection turning movements and produces traffic volume outputs in a format
suitable for use in various traffic analysis reports associated with preliminary engineering,
planning, and Design studies.

6.4.2 TURNS5 Methodology

TURNS5-V2014 is designed to develop future turning volumes based on AADT volumes for the
existing year and growth rates or by using an existing year AADT and a model year AADT. When
using a model year, the program can calculate (interpolate/extrapolate) AADT for project years
(normally opening, interim and design years). The program will also develop AADT volumes for
three future years based on the existing year volumes and user specified growth rates for each
projection year.

The TURNS5-V2014 program will project future year AADT volumes and balance each year’'s
future turning movement distribution based on an initial guess of turning percentages for each
approach. Each year requested will be balanced using these initial guesses. It is recommended
that the user input for these percentages be based on actual approach counts for the intersection.
If existing turning movement counts are not available, the TURNS5-V2014 has two other “first
guess turning percentages” methodologies available, Existing Year AADTs or FSUTMS Model
Year AADTs. These methodologies utilize the AADTSs input by the User.

It is important to note that the accuracy of predicted volumes is a function of the implied accuracy
of user inputs. Existing and model year AADTs should be closely evaluated and checked for
consistency with actual or proposed conditions for the roadway system under evaluation. Traffic
counts should be checked for reasonableness of volumes and evaluated to identify vehicle flows
into and out of the system for the existing condition. Reasonable assumptions for the model year
must also be determined by the user. Random input of unchecked volumes or turning percentages
will lead top program errors (turning movement balancing) or unrealistic output values.

In addition to this Handbook, TURNS5-V2014 has a companion Tool Documentation that explains
the inner workings of TURNSS. It provides more details on each tab and what the ‘Run Turn
Counts Macro’ button really does. The following text will serve as a User's Manual and should be
sufficient for normal use of TURNS5-V2014.
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6.4.3 TURNS5-V2014 Spreadsheet Tabs (Worksheets)

Upon loading the program in EXCEL, the program will automatically be positioned at the main
menu (MainMenu tab) as shown in Figure 6-1. The following tabs are contained within the

workbook:

MainMenu

InputSheet

Enter Data

Calcs

Run Turn
Counts Macro

OutputSheet

TurnSheets

Data

XML

MainMenu — Contains the Main Menu where all of the macro driven
buttons are located.

InputSheet — Contains all of the data that the user entered into the
‘Enter Data’ menus. The user may also individually edit the gray boxes
of information within this tab but it is recommended that the ‘Enter Data’
menu system is used to ensure that the correct types of values are
entered. However, if any information is changed by manually entering
values into the tab or using the ‘Enter Data’ menus, the ‘Run Turn
Counts Macro’ button should be selected in order to run the macro with
the updated information.

Calcs — Contains placeholder cells and the information necessary for
the iterative process of the ‘Run Turn Counts Macro’. This tab is where
the macro will perform the balancing calculations for each study year.
No information within this tab should be altered

OutputSheet — Contains the initial turning volume summary. This is
one of three output graphics where the calculated turning percentages
and volumes are displayed in a table for each study year. No
information within this tab should be altered.

TurnSheets — Contains the second and third output graphics. The
second output graphic contains the design hour turning movements
along with the turning distributions, AADTs, DDHVs, and traffic factors.
The third and last output graphic compares the base year turning
movement volumes to the future year turning movement volumes. No
information within this tab should be altered.

Data — Contains information that helps the menu system and ‘Run Turn
Counts Macro’ run.

XML — Contains the information that will be exported to a .XML file.
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Figure 6-1 TURNS5-V2014 Turning Movement Analysis Tool
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6.4.3.1 Main Menu Options

The Main Menu contains the following buttons:

Clear Sheet
for New Data

Enter Data

Run Turn
Counts Macro

Save Data File |

Check Data

Print Preview
and Print

Export XML |

Clear Sheet for New Data — erases any previous information input into
the spreadsheet. This action cannot be ‘undone’.

Enter Data — prompts the pop-up input menus where the user can input
data. The menus will reference the data currently in the workbook,
presumably the information the user last input. If the workbook is blank
the ‘Enter Data’ menus will be blank.

Run Turn Counts Macro — activates the iterative macro. This action
cannot be ‘undone’.

Save Data File — activates the Excel Save As menu.

Check Data — searches for any error messages previously generated
by the iterative macro. For example, if the ‘Run Turn Counts Macro’ has
not been run since reactivating the ‘Enter Data’ menu and proceeding
to page 2, the message “Turn counts macro was not run after changing
input. Click the ‘Run Turn Counts Macro’ button” will appear. The macro
assumes that information was changed since the ‘Enter Data’ menu
was activated and the information from page 1 was rewritten into the
appropriate cells. However, if information was not changed through the
‘Enter Data’ menu but by manually editing the ‘InputSheet’ tab, the
previously mentioned error message will not appear. Nevertheless, if
any input data has been changed, click the ‘Run Turn Counts Macro’
button.

Print Preview and Print — activates Print Preview within Excel. The
input sheet, the turning volume summary and the output graphics will
be available to preview before printing. If ready to print, click the ‘Print’
button and select the desired printer. To exit Print Preview, click ‘Close
Print Preview'.

Export XML — exports to an XML file.
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6.4.4 ‘Enter Data’ Menus

The Main Menu has a macro driven button called ‘Enter Data’. Clicking this button will activate
the input menus.

6.4.4.1 ‘Enter Data’ Page 1

TURNSS5 Analysis Input - Page 1 of 2 X
North/South Road Name East/West Road Name
Project Analyst PIN
County
Is the mainline oriented North/South? Is this a 4 or a 3 way intersection?
" Yes (® 4 way intersection
® No

(" 3 way intersection
Do you have FSUTMS model year traffic

¢ No Will be grayed out if
Existing Year 2018 | Selecting “No” for
Opening Year ’—_| FSUTMS Model
- 2028 Year Traffic
Mid-Year 2038 ~ |
Design Year ’W
FSUTMS Model Year | 2045 <] D Factors
o Mainline Westbound (WB) | o 5
K Factors Mainline Eastbound (EB) ’T

Mainline | g9
Side Street W Side Street Northbound (NB) | g 5

Side Street Southbound (SB) @ g 5

OK | Cancel |

Figure 6-2 TURNS5-V2014 ‘Enter Data’ Page 1
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Road Name:
Project:
Analyst:
PIN:

County:

N/S Orientation of Mainline:

Intersection Type:
Available approaches:

FSUTMS:

Years:

K Factors:

D Factors:

Chapter 6 — Estimating Intersection Turning Movements

Enter Name of North/South and East/West Roadways.
Enter Project Description/Name.

Enter Name of the person/firm entering data.

Enter Project Identification Number.

Enter Name of the county where project is located.
Select “Yes’ will orient mainline from bottom to top.

Select ‘No’ will orient mainline from left to right.

This selection will also determine the ‘Highway’ and ‘Intersection’
assignment within the ‘InputSheet’ tab. The ‘Highway’ label will
be assigned to the mainline while the ‘Intersection’ label will be
assigned to the side street.

Select 4-way or 3-way intersection

If a 3-way intersection is chosen, the User must select all 3
approaches that exist at the intersection. The menu will not allow
you to proceed until 3 approaches are chosen.

Which 3 approaches exist in the intersection?
I” Northbound

I~ Southbound

I™ Eastbound

I~ Westbound

TURNS5-V2014 is not designed to be used for grade-separated
interchanges. However, it has been used in some cases to
“mimic” single-point urban intersections with manipulation of the
movements.

FSUTMS model year traffic available? Select Yes or No.
If “Yes” is selected the model year will be required.

Enter Existing Year, Opening Year, Mid-Year and Design Year or
FSUTMS Model Year (when Yes is selected above).

Enter K values for Mainline and Side Street. A value between
0.01 and 0.99 must be entered.

Enter D values for Mainline and Side Street. A value between
0.01 and 0.99 must be entered. D values for both directions of
mainline and side street must add to one.

Click ‘OK’ to proceed to Page 2 of the ‘Enter Data’ Menu. The information just entered will fill in
the ‘InputSheet’ tab. Select ‘Cancel’ to exit the menu.

No information entered into the menu will change the ‘InputSeet’ tab.
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6.4.4.2 ‘Enter Data’ Page 2

TURNSS5 Analysis Input - Page 2 of 2

Traffic Counts (2-way AADT)

From West From East From North From South (NB
(EB Approach)  (WB Approach) (SB Approach) Approach)
Existing Year 2018 0 | | 0 | 0 | 0

What type of growth factor should be used for the mainline? Maximum Error

" Exponential ¢ Decaying Exponential Desired Closure

® ?Linear;

What type of growth factor should be used for the side street?

@® Linear ¢ Exponential " Decaying Exponential
SBRT  SBThu SBLT
Lo J[ o J[ o |
[ o] o o f%

JIL

s o ][0 % = o
BT [ o | [0 % —) — o %
T [ S o

a1r

[ o] o Pe| 0%
[ o J[ o J[ o |
NBLT NB Thru NB RT
OK | Cancel | Back |

Growth Rate
Mainline: lIl %
Side Street: |I| %

First Guess Turning %'s

(" Existing Year AADTs
® Existing Turning Movement Counts
e
The turning percentages first guess is the
same as the actual distribution of turning

volumes entered. No balancing technique
is used.

o Jem
o Jvemm
o Jven

Figure 6-3 TURNS5-V2014 ‘Enter Data’ Page 2 (Growth Rate Option Chosen)

If using FSUTMS Model Year Traffic (chosen from Page 1):

Existing Year:

Model Year:
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If using traffic developed from growth rates (chosen from Page 1):

Existing Year: Enter existing year AADTSs by direction (approach)

Growth Rate: Enter Annual Growth Rate as a percentage for the Mainline and
Side Street

Growth Factor: Select type of growth factor to be used for the mainline and side
street. Choose from Linear, Exponential, and Decaying
Exponential.

Maximum Error: User default is 0.01 as the desired closure. Represents the cut-
off point for balancing of AADT turning movements in the
program.

Note: The value of 0.01 is the maximum tolerance. Values <0.01
may be used but will provide minimal benefit in the balancing
calculations. Values >0.01 are not recommended.

First Guess Turning %’s: Select whether the initial turning percentages are based on
Existing Year AADT’s, Existing Turning Movement Counts, or
FSUTMS Model Year AADTSs.

Note: It is recommended that the initial turning percentages be
the existing turning movements counts. If existing turning
movement counts are not available, then the Existing Year
AADTs or FSUTMS Model Year AADTs (if model data is
available) options can be utilized.

Existing Year AADTs — The turning movement percentages are
based off a ratio of departure volumes calculated from the
entered Existing Year AADTs and K and D factors entered in the
first page of the menu.

Existing Turning Movement Counts — The actual turning
volumes counts are entered into the white text boxes in the
appropriate approach, the gray text boxes will automatically
update with the value of the turning percentage. This is the FDOT
recommended method.

FSUTMS Model Year AADTs - The turning movement
percentages are based on a ratio of departure volumes
calculated from the entered FSUTMS Model Year AADTs and K
and D factors entered in the first page of the menu.

Click ‘OK’ to finish entering information into the ‘Enter Data’ Menus. The information just entered
will fill in the ‘InputSheet’ tab. Select ‘Cancel’ to exit the menu.

No information entered into page 2 of the menu will change the ‘InputSheet’ tab. Select ‘Back’ in
order to return to page 1 of the menus. No information entered into page 2 will be saved.
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6.4.5 Program Output

The following pages shown in Figures 6-4 to 6-7 will be printed when the ‘Print Preview and
Print’ button on the Main Menu tab is selected.

TURNS5 ANALYSIS SHEET - INPUT

Ana]ys[: Aac Engineeri Is this a 4 way intersection?
Date: 18-Jul-18 * Yes, my intersection has four approaches
Highway: Main Street 1f not, which 3 approaches exist in the
Cross Road
Project: © EB, WB, and SB
Corridor Capacity Improvement .65, WBiiand N
County: Leon o EB, S8, and NB
© WB, SB, and NB
Is the Mainline [. 525" Yes oMo -
Oriented North/South? |« o
K Factors __ Mainline D Factors Mainline
9.00% ] Westbound WB)[_— 612% |
Side street Eastbound (EB);
9.00% | Side street
Northbound (NB)[___58.2% ]
Southbound (SB)[___418% |
Do you have FTSUTMS Model Year traffic from which you would like to a %’:f' Yesor No
interpolate/extrapolate for project years? (Y/N) . No

If "Yes™ go to cell C47 If “No" go to cell C31

Enter Year and Growth Rates from Base Year: Mainline Growth Function 1

Year Rate (1.0% =0.01) * Linear
Base Mainline Side Street o Exponential
Opening © Decaying
Mid 1.15% 0.58%
Design 2045 Side Street Growth Function — |
* Linear
Enter Base Year AADTSs for Volume Comparison: © Exponential
(growth rates are used to calculate other project years) © Decaying
From West:  From East: From North. From South.
EB Approach WB Approach  SB Approach NB Approach TOTAL

I 42000 | 44000 | 16000 | 16000 | 118000

Enter Project and Model Years
Year

Base
Opening
Mid
Design
Model

Enter Base and Model Year AADTs for Volume Comparison:
(volumes for other project years are calculated by interpolation)

From West:  From East: From North:  From South:
EBA ch_ WB Approach _ SB Approach  NB A, ch TOTAL
of 0 I 0 | 0 | 0 | 0
of 0 | 0 | 0 | 0 | 0
1st Guess Actual/Counted First Guess Turning % Option Used
Turning %'s for Traffic Existing Turning Movement Counts
AADT Balancing for 2018
[EBLD) Westlo Narth [E2om i Only the existing year total
EBTHRY):  WealfoFast 1590} EXIZN:ST?N dep‘;nure volurﬁevs [AADT*K*(1-
EERD Wost-:Sout) i D)] will be used to calculate the
waLn Eastto-South 246 ) turning percentages first guess.
(WB THRU)  East-to-West 649
(WBRT) East-to-North 150 Exi The turning percentages first
xisting A
Turning guess is the same as the actual

(SBLT) North-to-East 34.8% 4 listributic rning volum
(SBTHRU)  North-to-South 49.3% 34 Counts entered. No balancing technique
(SBRT) North-to-West 15.9% - is used.
(NBLT) South-to-West 17.4% 109 FSUTMS Only the FSUTMS model year
(NBTHRU)  South-to-North 45.8% 286 bl
(NB RT) South-to-East | 36.8% | 230 | Model Year depar‘lure volumes [AADT*K*(1-

- AADTs D)] will be used to calculate the
Désliad Closoie: —— turning percentages first guess.

Figure 6-4 TURNS5-V2014 Analysis Sheet — INPUT
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The Input Analysis Sheet shown in Figure 6-4 lists the project information, analysis years, growth
rates/type calculations, approach volumes, model information (when applicable), and initial turn
percentages for the existing year. The type of first guess turning percentage is also displayed.

Figure 6-5 shows the tabulated output of balanced volumes for each year (Base, Opening, Mid
and Design). The table provides initial (user input) turning percentages, adjusted turning
percentages and DDHVs for each movement.

TURNSS INITIAL TURNING VOLUME SUMMARY

Highway: Main Street County: Leon
Intersection: Cross Road
Project: Corridor Capacity Improvement Analyst: ABC Engineering
Date: 18-Jul-18
2018 2018 2025 2035 2045
Approach-To- Initial Final Calculated Final Calculated Final Calculated Final Calculated
Approach Estimate | Estimate Volume Estimate | Volume | Estimate Volume Estimate Volume
West-To-North (LT) 0.120 0.157 230 0.153 243 0.148 259 0.143 275
\West-To-East (Thru) 0.825 0.791 1161 0.796 1261 0.803 1408 0.810 1557
West-To-South (RT) 0.055 0.052 76 0.051 81 0.049 86 0.047 90
Total Flow From West: 1467 1585 1753 1922
East-To-South (LT) 0.235 0.120 291 0.117 306 0.113 327 0.110 349
East-To-West (Thru) 0.621 0.779 1888 0.784 2054 0.791 2292 0.796 2528
East-To-North (RT) 0.144 0.101 245 0.099 259 0.096 278 0.094 299
Total Flow From East: 2424 2619 2897 3176
North-To-East (LT) 0.348 0.284 171 0.289 181 0.295 195 0.300 209
North-To-South (Thru) 0.493 0.399 240 0.391 245 0.381 262 0.373 259
North-To-West (RT) 0.159 0.317 191 0.320 200 0.324 214 0.327 228
Total Flow From North: 602 626 661 696
South-To-West (LT) 0.174 0.300 251 0.303 264 0.307 283 0.310 300
South-To-North (Thru) 0.458 0.441 370 0.433 378 0.424 390 0.416 403
South-To-East (RT) 0.368 0.259 217 0.264 230 0.269 248 0.274 266
Total Flow From South: 838 872 921 969

Figure 6-5 TURNS5-V2014 Initial Turning Volume Summary

Figure 6-6 shows the turning movement volumes and percentages calculated by the Run Turn
Counts Macro, DDHVs, AADTSs, and the K and D factors used. All four study years are printed.

Figure 6-7 shows the comparison between the Base Year turning volumes entered by the users
with turning volumes calculated by the macro. All four study years are printed.
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PROJECT TRAFFIC FOR Main Street AT Cross Road

DESIGN HOUR TURNING MOVEMENTS IN YEAR 2018 DESIGN HOUR TURNING MOVEMENTS IN YEAR 2025
Cross Road Cross Road
(16000) (17000)
602 626
317%  00%| 24 21%| 89
191 240 1L . 2 w1, A
Main Street Main Street
45 10 1 0 999
R 770% 2424 (44000 < 20d THE% 2619 (45000)
201 120% 06 117%
15 7% <)
(@000, w67 Tolm 1At (45000}
52% 76
251 an T 217 D Factors 264 :;I 208 D Factors
oo%l  win] % zv;l 612%wB  [To0o00 o3l 0l ® 4'1] 61.2% WB
838 38.8% EB XO00( 25 DD a2 38.8% EB
(16000) 52.2% NB KML=  9.00% (17000) 52.2% NB
Cross Road 41.8% 5B KSS=  9.00% Cross Road 41.6% 5B
DESIGN HOUR TU MO' SIN 2035 DESIGN H TUR MOVEMENTS IN YEAR 2045
Cross Road Cross Road
(18000) (19000)
861 596
X %1% 205% 37 3% 300%
‘TrZL 259 .3,1
- Main Street Main Street
T 20 94%
22 _191% 2897 BA00) 5B _196% N6 B0
X7 13% 349 110%
ugs ot
(0000, 1753 EO3% 1406 £5000)
49% 56
Main Street
;»:c«l y{ «1 D Factors ‘a « j ;ffr D Factors
PO000) 2008 ARDT o7l 2l 9% 612%WB  [10000) a10%l  416%| 27 4% 61.2% WB
XOX 203 DDHV 921 38.8% EB X000( 969 38.8% EB
KML=  9.00% (16000) 58.2% N8 KML=  9.00% (19000) 56.2% N8
KSS=  9.00% Cross Road 41.6% SB KSS=  9.00% Cross Road 41.6% SB
Figure 6-6 Project Traffic (TURNS5-V2014 Design Hour Turning Movements)
PROJECT TRAFFIC FOR Main Street AT Cross Road
2018 INPUT THCs COMPARED 10 2018 DAV 2018 INPUT THCs COMPARED T0 2025 DAV
Cross Road Cross Road
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Figure 6-7 Project Traffic (TURNS5-V2014 Comparison of Base Year Turning Movement)
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6.5 TMTool

The TMTool was developed by District 4 and it consists of a single Excel spreadsheet with an
input, output, and calculations tab. The main spreadsheet (District 4 TMTool v2.xlsm) is set up for
intersection turning movement forecasts where detailed information is available. The TMTool
utilizes base year and projected future year AADT volumes together with existing year turning
movement counts to calculate the future turning movement volumes. It also includes error
checking mechanisms to verify if forecasted volumes show negative growth as is the case with
many iterative procedures. The TMTool can be used for both existing and planned intersections.

6.5.1 TMTool “Input” Tab

Figure 6-8 shows the TMTool Input tab for the TMTool spreadsheet application. The Input Tab
includes seven (7) sections and one macro.

Project Description Information regarding the project including SECTION NO, FM
NO, PROJECT LIMITS, DESIGN YEAR, and description of the
study INTERSECTION. For documentation purposes,
information regarding the