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Florida Department of Transportation

JEB BUSH 605 Suwannee Street THOMAS F BARRY, JR
GOVERNOR Tallahassee, FL 32399-0450 SECRETARY

MS-32

DATE: April 14, 2000

TO: Registered Holders of the Rlaps Preparation Manual (English and Metric)

1
FROM:  Billy Hattaway, PE William Nickas, PE (. /1
State Roadway Design Engineer State Structures Design Engineer

CC: Freddie Stmmons, Bill Xlbaugh, Jack Brown, Lex Chance, Duane Brautigam,
Elwin Broome, Clark Scott, Bob Nichols, Jim Mills

SUBJECT: Mast Arm Assemblies for Traffic Signals
New Design Procedures, Standards and Pay Items
-Plans Preparation Manual July 2000 Update
-Interim Standards 017740, 017742, 017744
-Mast Arm Tabulation Sheet
-Structures Standards S-1700, S-1710
-2000 Basis of Estimates Handbook Special Update

New Design Procedures, Standards and Pay Items have been developed for the design of mast arm
assemblies for traffic signals Detailed instructions on the new design procedures and use of the new
Standards are provided in the enclosed items as follows

1 July 2000 Revisions to Plans Preparation Manual Volume 1 English, January, 2000
Chapter 7, Section 7 4 12, Mast Arm Supports
Chapter 29, Section 29 3, Design of Mast Arm Assemblies and Foundations
(Complete reprint of Chapters 7 and 29 enclosed )

2 July 2000 Revisions to Plans Preparation Manual Volume II English, January, 2000
Chapter 24, Section 24 7, Mast Arm Sheets
Chapter 24, Exhibit T-MA, Example Mast Arm Tabulation Sheet
(Complete reprint of Chapter 24 enclosed )

3 July 2000 Revisions to Plans Preparation Manual Volume 1 Metnic, January, 1998
Chapter 7, Section 7 4 12, Mast Arm Supports T
Chapter 29, Section 29 3 Design of Mast Arm Assemblies and Foundations
(Complete reprint of Chapters 7 and 29 enclosed )
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July 2000 Revisions to Plans Preparation Manual Volume II Metric, January, 1999
Chapter 24, Section 24 7, Mast Arm Sheets o

Chapter 24, Exhibit T-MA, Example Mast Arm Tabulation Sheet

(Complete reprint of Chapter 24 enclosed )

Special Update to the 2000 Edition of the Basis of Estimates Handbook dated April 14, 2000
and addendum This special update includes pay 1tem changes for mast arms as well as other
pay item changes being implemented

Other 1tems associated with the implementation of the new procedures and standards for mast arms,
include (not enclosed 1n this mailing)

6

10

Internim Indexes These Interim Indexes are to be included 1n the plans when the Standard Mast
Arm assemblies and/or components are included 1 the project
017740 (2 Sheets)  Instructions and Examples for Designers and Fabricators of
Standard Mast Arm Assemblies
017742 (1 Sheet) Component Data for Standard Mast Arm Assemblies
017744 (5 Sheets) =~ Mast Arm Assemblies
These are available on the Roadway Design Office Web Site
http //www dot state fl us/rddesign/rd/rd_cadd htm

Mast Arm Tabulation Sheet This sheet 1s completed by the traffic design engineer of record,
provided to the structures designer, and included 1n the contract plans This sheet will be added
to the CADD Cell Library in the Roadway CADD software when cumulative service pack
release 2000 00 02 1s 1ssued later this year Until this service release 1s 1ssued, this sheet 1s
available on the Roadway Design Office Web Site on the same page as the Interim Standards
http //www dot state fl us/rddesign/rd/rd_cadd htm

Structures Standard Drawing S-1700 Thus Structures Semui-Standard includes the Standard
Mast Arm Assemblies Design Table to be completed by the structures design engineer of
record and included 1n the contract plans This Standard 1s available on the Structures Design

Office Web Site http //www dot state fl us/structures/

Structures Standard Drawing S-1710 This Structures Semi-Standard includes information for
site specific mast arm assemblies for which either the arm or pole, or both, do not conform to
the standard components For these conditions, this Semi-Standard 1s to be completed by the
structures design engineer of record and included 1n the contract plans This Semi-Standard 1s
available on the Structures Design Office Web Site  http /www dot state fl us/structures/

Specifications A new specification, Section 649 Mast Arm Assemblies, will be included 1n the
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January, 2001 Specification Work Book The January 2001 Specification Workbook will be
available August, 2000 on the Specifications Office Web Site
http //www dot state fl us/specificationsoffice/

IMPLEMENTATION:

The new design procedures and standards for mast arm assemblies may be used on projects beginning
with the January, 2001 letting At the District’s option, projects with mast arm design underway may
be completed with the current practice, however the new pay item must be used beginning with the
January, 2001 letting, and coded as a special design Use of the new Standards 1s mandatory beginning
with the July, 2001 letting except for unique special designs where none of the components covered by
the new Standards can be used Dastricts are encouraged to use the new Standards as soon as possible
since this will eliminate the need for shop drawings

TRAINING:

Design Conference 2000 scheduled for August 7-11, 2000 1n Orlando will include a session 1n the
Structures Design Sessions for structures designers on the use of the new design procedures and
standards on mast arms Likewise, there will be a session for traffic designers during the Traffic Plans
Sessions of Design Conference 2000 In addition, the new mast arm procedures and standards will be
included 1n the Design Update Training which will be held throughout the State in October and
November, 2000

For questions related to Traffic Design of Mast Arms, please contact Clark Scott, Roadway Design
Office, at 850-414-4338, Suncom 994-4338 For questions related to Structures Design of Mast
Arms, please contact Bob Nichols, Structures Design Office at 850-414-4283, Suncom 994-4283
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INTRODUCTION

PLANS PREPARATION MANUAL - METRIC

PURPOSE:

Thus Plans Preparation Manual, Volume I - Metric sets forth geometric and other design
criteria, as well as procedures, for Flonda Department of Transportation (FDOT) projects
The information contained herein applies to the preparation of contract plans for roadways

and structures

AUTHORITY:
Section 334 044(2), Flonda Statutes

SCOPE:

This procedure impacts anyone preparing roadway and structures construction plans for
the Department

GENERAL INFORMATION:

Chapter 334 of the Flonda Statutes, as part of the Florida Transportation Code, establishes
the responsibilities of the State, counties, and municipalities for the planning and
development of the transportation systems serving the people of Flonda, with the objective
of assuring development of an integrated, balanced statewide system The Code's purpose
1S to protect the safety and general welfare of the people of the State and to preserve and
improve all transportation facilities in Flonda Under Section 334 044, the Code sets forth
the powers and duties of the Department of Transportation including to adopt rules,
procedures and standards for the conduct of its business operations and the
implementation of any provisions of law for which the Department is responsible

PROCEDURE:

The criteria in this manual represent requirements for the State Highway System which
must be met for the design of FDOT projects unless approved exceptions or vanations are
obtained in accordance with procedures outiined in this manual

Introduction 1-1
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Roadway and structures design i1s primarily a matter of sound application of acceptable
engineering cntera and standards While the critenia contained in this manual provide a
basis for uniform design practice for typical roadway design situations, precise standards
which would apply to individual situations must rely on good engineering practice and
analyses - .

Situations wili exist where these cnteria will not apply The inappropniate use of and
adherence to these criteria does not exempt the engineer from the professional
responsibility of developing an appropriate design The engineer i1s responsible for
dentifying those criteria which may not apply to a particular design, and for obtaining the
necessary exception or vanation to achieve proper design

1 PLANS PREPARATION MANUAL, VOLUME | - METRIC MANUAL
ORGANIZATION

a Background

The Flonda Department of Transportation Plans Preparation Manual (PPM) -
Metnc was orniginally published in January, 1995 The 1998 issue includes all
revisions issued since the original publication, additions to some of the existing
chapters, as well as four new chapters Some of the new information was
previously contained in the Structures Design Guidelines (SDG), Topic No 625-

020-150

The most significant changes relating to incorporation of structures information are
the incluston of the geometric cntenia (formerly in Chapter 2 of the SDG) and the
combining of SDG Chapters 1 and 3 into the new Chapter 26 of the PPM  This
new chapter contains information pertinent to the bridge design process The
other new chapters have been added at the back of the PPM, and except for
renumbering, appear much the same as they did in the SDG Several chapters
have also had minor changes to update cross referencing

b Organization

| The Plans Preparation Manual - Metrc is a two volume manual Volume | contains
| the design cntena and process and Volume Il contains matenal concerning plans
| preparation and assembly

Introauction
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2 DISTRIBUTION
This document is distributed through FDOT Maps and Publications Sales

Copies may be obtained from

Flornda Department of Transportation
Maps and Publications Sales

Mail Station 12

605 Suwannee Street

Tallahassee, FL 32399-0450

- Telephone (850) 414-4050
SUNCOM 9944050
FAX Number (850) 487-4099
http /iwww dot state fl us/MapsAndPublications/manuals/pub-list htm

For updates and manual registration information contact

Roadway Design Office

Mail Station 32

Telephone (850) 414-4310
SUNCOM 994-4310

FAX Number (850) 922-9293

3 REVISIONS AND UPDATES

Plans Preparation Manual holders are encouraged to submit comments and
suggestions for changes to the manual to the Roadway Design Office  When
ideas or suggestions are received they will be reviewed by appropriate Roadway
and/or Structures Design staff in a timely manner and will be coordinated with
other offices affected by the proposed change Iltems warranting immediate
change will be made with the approval of the State Roadway Design Engineer in
the form of a Design Bulletin

Design Bulletins for the Plans Preparation Manual are numbered and distributed
to all official Plans Preparation Manual holders Design Bulietins have a maximum
Ife of two hundred seventy (270) days Within this time period either an official
manual revision will be distributed or the Design Bulletin will become void

Structures design issues which are subject to modification and revision will be
processed in coordination with the Structures Design Office

introduction
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Proposed revisions are distrbuted in draft form to the District Design Engineers
(DDE) The DDE coordinates the review of the proposed revisions with other
affected distnct offices such as Structures Design The goal is to obtain a majonty
opinton before revisions are made

The Roadway Design Office will also cordinate proposed revisions or additions with
affected offices within the Central Office Substantive revisions that result in policy
change will be coordinated with the Executive Commuttee for concurrence

Revisions are voted on jointly by the Distnct Design Engineers and the State
Roadway Design Engineer (for Roadway Design issues) or the State Structures
Design Engineer (for Structures Designissues) Each district will have one vote and
the central office will have two votes, for a total of ten votes Requirements
mandated by FHWA or State Rules will not be subject to this majonty vote

All revisions and updates will be coordinated with the Organization and Procedures
Office prior to distnibution to ensure conformance with and incorporation into the
Department’s Standard Operating System

The adopted revisions and addenda will be distributed to registered holders of the
manual -

TRAINING:

None required

FORMS ACCESS:

Documents marked as SAMPLES provide only a starting point allowing users to change
or alter the document as needed to fit specific situations Samples are not official forms

of the Department
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Chapter 1

DESIGN CONTROLS

1.1 General

Designs for highway and street projects are normally based on established design controls
for the vanious elements of the project, such as width of roadway, side slopes, honzontal
and vertical alignment, drainage considerations and intersecting roads Selection of the
appropnate cntena and standards s influenced by traffic volume and compostition, desired
levels of service, functional classification terrain features, roads'de developments,
environmental considerations and other individual charactenstics

The identification of applicable design controls is basic to providing the desired level of
service, optimum safety, and cost effectiveness

1.2 Traffic

itis the Department’s responsibility to provide for an interconnected transportation system
to insure the mobility of people and goods In order to achieve these objectives, designers
must determine if the proposed improvements will satisfy future needs by comparing the
forecast directional hourly volume with the traffic handling capacity of an improved facility
Project traffic forecasts and capacity are used to establish the number of through lanes,
length of auxiiary lanes, signalization timings, nght of way requirements, etc , so that the
facility will operate at an acceptable level of service through the design year

Roadway geometric design shall be based on Project Traffic for the design year The
design year for new construction and reconstruction projects should be 20 years after the
project 1s opened to traffic The Design Hourly Volume (DHV) shall be the 30th highest

hour

Also, the traffic forecast is used in pavement design to determine the vehicular loadings
onthe pavement The proposed pavementdesign must provide structural strength through
the pavement's service life  On pavement rehabilitation, the design year for pavement
design varies from 8 to 20 years based on the type of construction The pavement design
manuals provide guidance

Traffic forecasts are developed dunng the Project Development and Environmental (PD&E)
study of a project A Traffic Report 1s generally required When a PD&E study 1s not
conducted, traffic forecasts must be provided during the plans design process Project
traffic used for design must be attested to as shown in Chapter 19

Design Controls 1-1

l



Topic #625-000-005 January 1998
Plans Preparation Manual, Volume | - Metnc Revised 1/00

The following traffic information should be available to the designer prior to or very early
in the design process

1 AADT for the current year, opening year (completion of construction) and design
year

Existing hourly traffic volumes over minimum of 24 hour period, including peak
hour turning movements and pedestnian counts

N

Directional distribution factor (D,;)

30th highest hour factor (K;,)

Truck factors (T) for daily and peak-heur
Design speed and proposed posted speed
Design vehicle for geometric design

Turning movements and diagrams for existing and proposed signalized
intersections

0 N O O b~ W

9 Special or unique traffic conditions, including during construction
10 Crash history, including analyses at high crash locations within the project mits

11 Recommendations regarding parking or other traffic restnctions

1.3 Capacity and Level of Service

The AASHTO A Policy on Geometric Design of Highways and Streets and the
Transportation Research Board Highway Capacity Manual provide the detailed analysis
and calculation guides necessary for the number and configurations of lanes required and
the resulting levels of service provided As illustrated in those texts, gradients, roadside
developments, number, spacing and types of crossings and intersections, traffic volumes,
and signalization patterns all greatly influence capacity and levels of services Those
factors, in addition to the roadway functional classification, have a direct influence on the
design speed to be adopted at the preliminary design level

Design of signalized intersections should insure an adequate level of service through the
design year of a facility, especially when right of way acquisition is being considered The
capacity of an at-grade arterial or collector 1s prnimarily controlled by its ability to move traffic
through signalized intersections, rather than the mid-block through-lane capacity

The planning and the operational analyses methods in the Highway Capacity Manual
may be used for design of signalized intersections The planning analysts method

Design Controls 1-2
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generates a projection of the intersection capacity and an approximate signal timing plan
The designer must provide information or assumptions on basic intersection geometrics,
lane utiization, movement-specific traffic volumes, etc The pnimary output of the
operational analysis method is level of service at a signalized intersection, however, this
method can alternatively output geometrics requirements, signal timing or service flow

volumes

It 1s emphasized that signal iming i1s interactive with geometric design That 1s, changes
to geometrics such as adding a turn lane, must constder changes to the signal timing
simultaneously Departmentapproved software, including the Highway Capacity Software,
should be used to simulate the operation in independent or interconnected signals  Output
from these programs can be used for the analysis and evaluation of proposed designs

1.4 Roadway Functional Classification

The AASHTO Policy on Geometric Design presents an excellent discussion on highway
functional classifications Florida Statutes, Title XXVI, Chapters 334, 335 and 336 give
similar definitions, and establish classifications for road design in the State of Florida

The Systems Planning Office, in compltance with Rule Chapter 14-97 and the Flonda
Statutes, has developed a comprehensive Access Management Classification system for
all segments of the State Highway System The purpose 1s to enhance the functional
integrity of the State Highway System, protect public safety and provide improved mobility
of goods and people

Functionai and Access Management classification and the standards required by them are
predetermined controls over which the designer has iittie choice

These standards are minimum values, and values above the mimimum should be used
where possible and practical

1.5 RRR Design

Interstate Highways and Freeways - Design standards applicable for these facilities are
new construction standards, with the following exceptions

° The standards used for horizontal alignment, vertical alignment, and widths of
median, traveled way and shouiders may be the AASHTO interstate standards that
were in effect at the time of onginal construction or incluston into the interstate
system

L Mamline bndges may remain in place if they have minmum cross sections
consisting of 3 6 m lanes, 3 0 m shoulder on the nght and 1 0 m shoulder on the

Design Controls 1-3
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left For mainline bridges (over 60 m), the offset to the face of parapet or bridge rail
on both the left and rnight is 1 0 m minimum measured from the edge of the nearest
traveled lane Brnidge raiing shall meet or be upgraded in accordance with the
requirements of the Structures Design Guidelines (SDG)

Existing bridges can remain in place if the operating rating capacity can safely
service the system for an additional 20-year service life

State Highway System - Design standards applicable for the State Highway System
facilities, other than interstate and freeways, are contained in this manual. The chapter on
Resurfacing, Restoration, and Rehabilitation (RRR) replaces the 1988 RRR Manual.

1.6 Design Consistency and Driver Expectancy

Design consistency Is achieved when the geometric features of the roadway are consistent
with the operational characternistics expected by the driver Inconsistencies normally relate
to

» changes in design speed
+ changes n cross section
« incompatibility in geometry and operational requirements

Changes in design speed may occur on a given stretch of roadway because portions of the
highway were built as separate projects over an extended period of ime Inconsistencies
may be due to a number of factors changes in standards or FDOT policy, re-classification
of the facility, and lack of necessary funding

There are two major types of design inconsistencies relative to cross section These are
pomnt inconsistencies and a general incompatibility between cross section and alignment
A point inconsistency may be, for example, the narrowing of lane widths, a narrow bridge,
a lane drop, or a change from multi-lane section to two lanes

A cross sectional inconsistency is usually the result of upgrading a highway cross section
without upgrading the alignment Sometimes pavements are widened and shoulders added
on an older two lane highway The wider cross section on an old alignment might convey
a conflicting message to the dniver and lead to an inappropriate expectancy based on the
visual aspects of the cross section, because cross section features can be more apparent

than the alignment
Of course, this is not to say that widening creates unsafe conditions Widening alone can

measurably improve the safety charactenstics of a road, particularly on very narrow, low-
volume roads Designers should, however, be aware of potential inconsistencies that

Design Controls 14
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Chapter 1

DESIGN CONTROLS

1.1 General

Designs for highway and street projects are normally based on established design controls
for the vanous elements of the project, such as width of roadway, side slopes, honzontal
and vertical alignment, drainage considerations and intersecting roads Selection of the
appropnate criteria and standards is influenced by traffic volume and composition, desired
levels of service, functional classification terrain features, roads'de developments,
environmental considerations and other individual charactenstics

The identification of applicable design controls 1s basic to providing the desired level of
service, optimum safety, and cost effectiveness

1.2 Traffic

Itis the Department’s responsibility to provide for an interconnected transportation system
to insure the mobility of people and goods In order to achieve these objectives, designers
must determine if the proposed improvements will satisfy future needs by comparnng the
forecast directional hourly volume with the traffic handling capacity of an improved facility
Project traffic forecasts and capacity are used to establish the number of through lanes,
length of auxihary lanes, signalization timings, nght of way requirements, etc , so that the
faciity will operate at an acceptable level of service through the design year

Roadway geometric design shall be based on Project Traffic for the design year The
design year for new construction and reconstruction projects should be 20 years after the
project i1s opened to traffic. The Design Hourly Volume (DHV) shall be the 30th highest
hour

Also, the traffic forecast is used in pavement design to determine the vehicular loadings
onthe pavement The proposed pavementdesign must provide structural strength through
the pavement's service life On pavement rehabulitation, the design year for pavement
design vanes from 8 to 20 years based on the type of construction The pavement design
manuals provide guidance

Traffic forecasts are developed dunng the Project Development and Environmental (PD&E)
study of a project A Traffic Report 1s generally required When a PD&E study is not
conducted, traffic forecasts must be provided dunng the plans design process Project
traffic used for design must be attested to as shown in Chapter 19

Design Controls 1-1
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The following traffic information should be available to the designer pnor to or very early
in the design process

1 AADT for the current year, opening year (completion of construction) and design
year

2 Existing hourly traffic volumes over minimum of 24 hour penod, including peak
hour turning movements and pedestnan counts

Directional distribution factor (D,,)

30th highest hour factor (K,,)

Truck factors (T) for daily and peak hour
Design speed and proposed posted speed
Design vehicle for geometric design

0 N OO O b~ W

Turning movements and diagrams for existng and proposed signalized
intersections

9 Special or unique traffic conditions, including dunng construction
10 Crash history, including analyses at high crash locations within the project imits
11 Recommendations regarding parking or other traffic restnctions.

1.3 Capacity and Level of Service

The AASHTO A Policy on Geometric Design of Highways and Streets and the
Transportation Research Board Highway Capacity Manual provide the detailed analysis
and calculation guides necessary for the number and configurations of lanes required and
the resulting levels of service provided As illustrated in those texts, gradients, roadside
developments, number, spacing and types of crossings and intersections, traffic volumes,
and signahization patterns all greatly influence capacity and levels of services Those
factors, in addition to the roadway functional classification, have a dwrect influence on the
design speed to be adopted at the preliminary design level

Design of signalized intersections should insure an adequate level of service through the
design year of a facility, especially when night of way acquisition is being considered. The
capacity of an at-grade artenal or collector is primarily controlled by its abihity to move traffic
through signalized intersections, rather than the mid-block through-lane capacity

The planning and the operational analyses methods in the Highway Capacity Manual
may be used for design of signalized intersections The planning analysis method

Design Controls 1-2
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generates a projection of the intersection capacity and an approximate signal timing plan

The designer must provide information or assumptions on basic intersection geometrics,
lane utiization, movement-specific traffic volumes, etc The prnimary output of the
operational analysis method is level of service at a signalized intersection, however, this
method can alternatively output geometncs requirements, signal timing or service flow
volumes

It 1Is emphasized that signal timing is interactive with geometnic design That is, changes
to geometnics such as adding a turn lane, must consider changes to the signal timing
simuitaneously Department approved software, including the Highway Capacity Software,
should be used to simulate the operation in independent or interconnected signals  Output
from these programs can be used for the analysis and evaluation of proposed designs

1.4 Roadway Functional Classification

The AASHTO Policy on Geometric Design presents an excellent discussion on highway
functional classifications Florida Statutes, Title XXVI, Chapters 334, 335 and 336 give
similar definitions, and establish classifications for road design in the State of Florida

The Systems Planning Office, in compliance with Rule Chapter 14-97 and the Flonda
Statutes, has developed a comprehensive Access Management Classification system for
all segments of the State Highway System The purpose i1s to enhance the functional
integnity of the State Highway System, protect public safety and provide improved mobility
of goods and people

Functional and Access Management classtfication and the standards required by them are
predetermined controls over which the designer has httle choice

These standards are mimimum values, and values above the minimum should be used
where possible and practical

1.5 RRR Design

Interstate Highways and Freeways - Design standards applicable for these facilities are
new construction standards, with the following exceptions

° The standards used for horizontal alignment, vertical aignment, and widths of
median, traveled way and shoulders may be the AASHTO interstate standards that
were In effect at the time of onginal construction or inclusion into the interstate
system

® Mainline bndges may remain in place If they have mimimum cross sections
consisting of 3 6 m lanes, 3 0 m shoulder on the nght and 1 0 m shoulder on the
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left For mainline bridges (over 60 m), the offset to the face of parapet or bridge rail
on both the left and nghtis 1 0 m mimmum measured from the edge of the nearest
traveled lane Bnidge railing shall meet or be upgraded in accordance with the
requirements of the Structures Design Guidelines (SDG)

Existing bridges can remain in place if the operating rating capacity can safely
service the system for an additional 20-year service life

State Highway System - Design standards applicable for the State Highway System
facilities, other than interstate and freeways, are contained in this manual. The chapter on
Resurfacing, Restoration, and Rehabilitation (RRR) replaces the 1988 RRR Manual.

1.6 Design Consistency and Driver Expectancy

Design consistency is achieved when the geometnic features of the roadway are consistent
with the operational characteristics expected by the driver. Inconsistencies normally relate
to

+ changes in design speed
« changes In cross section
+ incompatibility In geometry and operational requirements

Changes In design speed may occur on a given stretch of roadway because portions of the
highway were built as separate projects over an extended period of time Inconsistencies
may be due to a number of factors changes in standards or FDOT policy, re-classification
of the facility, and lack of necessary funding

There are two major types of design inconsistencies relative to cross section These are
point iInconsistencies and a general incompatibility between cross section and alignment
A point inconsistency may be, for example, the narrowing of lane widths, a narrow brnidge,
a lane drop, or a change from multi-lane section to two lanes

A cross sectional inconsistency is usually the result of upgrading a highway cross section
without upgrading the aignment Sometimes pavements are widened and shoulders added
on an older two lane highway The wider cross section on an old alignment might convey
a conflicting message to the driver and lead to an inappropnate expectancy based on the
visual aspects of the cross section, because cross section features can be more apparent
than the alignment

Of course, this 1s not to say that widening creates unsafe conditions Widening alone can
measurably improve the safety charactenistics of a road, particularly on very narrow, low-
volume roads Designers should, however, be aware of potential inconsistencies that
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frequently can be overcome with relatively low cost treatments In the case of widened
roads on old ahgnments, pavement markings, warning signs, and delineation devices can
be very helpful to the driver

Inconsistencies may also relate to incompatibility in geometnic and operational
requirements Occastonally elements of the design appear to have been selected for the
purpose of fitting together the geometric components conveniently and economically rather
than for the purpose of satisfying operational requirements An example of an
inconsistency resulting from the Incompatibility is a direct entry ramp which i1s intended to
permit vehicles to enter the stream of traffic without coming to a complete stop but which,
in reality, forces the vehicle to stop when a gap in the traffic stream 1s not immediately
available

Design inconsistencies can result in driver uncertainty, an increase in response time and
an increase in the probability of inappropriate driver response

Driver expectancy relates to the readiness of the drniver to respond to events, situations,
or the presentation of information It can be defined as an inclination, based on previous
experience, 1o respond in a set manner to a roadway or traffic situation It should be
stressed that the initial response s to the expected situation rather than the actual one

Expectancy can affect the perception and use of information In most circumstances, the
expected and actual conditions are the same However, when design inconsistencies occur
and a dniver’s expectancy is incorrect, it takes longer to respond properly, there may be no
response, or the response may be inappropnate to actual conditions

There are certain elements in the design of various components of the roadway which
particularly affect design consistency, driver expectancy, and vehicular operation These
components Include honzontal and vertical alignment, embankments and slopes,
shoulders, crown and cross slope, superelevation, bridge widths, signing and delineation,
guardrail and placement of utility poles or light supports

1.7 Transportation Design for Livable Communities (TDLC)

1.7.1 Policy Statement

in accordance with the Department's Policy Statement for Transportation Design for
Livable Communities (Topic 000-625-060), designs should consider the incorporation
of TDLC features on the State Highway System when such features are desired,
appropriate and feasible TDLC features shall be based upon consideration of the
following principles

° Safety of pedestnians, bicyclists, motonists and public transit users
. Balancing community values and mobility needs
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Efficient use of energy resources

Protection of the natural and manmade environment

Coordinated land use and transportation planning

Local and state economic development goals

Complementing and enhancing existing standards, systems and processes

The incorporation of such features is a shared responsibility between the Department and
localgovernment Design cntena in this manual should be used when implementing TDLC
features

1.7.2 Aesthetics

Highways are built first and foremost for functional purposes, but the designer should be
sensitive to how the highway will be perceived by the users Designing-in aesthetics Is
more than just providing for landscape plantings The roadway should blend into the
landscape, avoiding large cuts and fills, and round side slopes into the existing terrain
Horizontal and vertical alignment should be coordinated so that a driver has an opportunity
to gain a sense of the local environment Combinations of honizontal and crest vertical
curves, and broken-back curves should be avoided Excessively long tangent sections
become monotonous Either curvature or other features should be added to maintain
dnvers interest

Application of the clear zone concept discussed in the chapter on Roadside Safety will
result in a clean, uncluttered and pleasing roadside Landscaping of the roadside should
be considered early 1n the design process, so that plantings blend in with the geometnc
design The Landscaping chapter of this volume discusses landscape design critena At
times extra nght-of-way may be obtained for treatments if the need i1s identified early
Retention/detention ponds and other wetlands can be attractive if well-designed and placed
in a location where they can be viewed from the roadway

Vistas of exceptional beauty should be accentuated by the roadway geometrics Ideally,
such vistas should be on the outside of horizontal curves, without excessive roadside
appurtenances and signs to clutter the view

"Streetscaping” techniques I1n urban areas include an emphasis on pedestnan
accommodation, trees and other plantings, access control, careful signing, and zoning
restnctions on commercial signs Parkways and other roads specifically intended for
pleasing aesthetics should be designed by a multi-disciplined team including landscape
architects and planners
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1.8 Access Management

Unregulated access to the State Highway System was determined to be one of the
contrnibuting factors to congestion and functional detenoration of the system Regulation
of access was necessary to preserve the functional integnty of the State Highway System
and to promote the safe and efficient movement of people and goods within the state
Under F.S. 335.18, the Legislature authorized the Department to develop rules to
administer the "State Highway System Access Management Act " These are Rule 14-96
and 14-97 In addition, the Department has adopted the Median Opening Decision
Process, Topic Number 625-010-020, and the Access Management and Median
Opening Decision Principles and Process Directive, Topic Number 625-010-021,
which further define the prninciples and processes for the Department to implement the
Access Management Statute and Rules

Each district has established an Access Management Review Committee to guide actions
in access management and median decisions through all the Department’s processes, and
has assigned vanous offices the responsibility to permit connections and administer other
parts of the program In order to adhere to the program, the designer must be familiar with
the statute, the rules, adopted procedures and directives, and the district program In
addition to drnveway connections, features such as median openings affect safe and
efficient operation It is critical that the designer know what access classification has been
assigned to the highway segment under design and to determine what roadway features
and access connection modifications are appropriate to adhere to the program

Dunng the PD&E phase, a conceptual access management plan i1s prepared for the
preferred alternative Access management issues are also addressed in the Prehminary
Engineerning (P E ) Report The designer should review these documents and the existing
access management classification for information on access management decisions made
duning the PD&E process

Durning the development of construction plans, the designer should evaluate the access
connections within the project imits Drnveways and median openings should be
considered in the analysis of safety and operational problems Modifications or closures
to access may be the solution in certain cases Rule 14-96.003 (3) & (4) and 14-96.015
gives the Department the authonty to alter, relocate or replace connections in order to meet
current Department standards Furthermore, Section 14-96.011 of the Rule allows the
FDOT to revoke a permit  "if the connection causes a safety or operational probiem on
the State Highway System substantiated by an engineenng study "
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Rule 14-97 also provides guidance on the treatment of existing features in the highway improvement
process

14-97.003(1)(b)

(b) For the purpose of the intenm standards for the assignment of an access
classification to a segment of highway by the Department pursuant to Rule
14-97.004, permitted connections and those unpermitted connections
exempted pursuant to Section 335.187(1), Florida Statutes, existing
median openings, and signals are not required to meet the interim
standards of the assigned classification. Such features will generally
remain in place. These features shall be brought into reasonable
conformance with the standards of the assigned classification or the
interim standards where new connection permits are granted for
significant changes in property use, or as changes to the roadway
design allow. Applicants issued permits based on the intenm standards as
set forth in Rule 14-97.004 shall not have to reapply for a new permit after
formal classification of the roadway segment unless significant change
pursuant to Rule Chapter 14-96 and Rule 14-97.002 has occurred

In some cases where revisions are necessary due to operational or safety problems, it may .
not be possible to totally upgrade a median opening or connection to the newest

standards because of existing conditions or constraints In these cases, the designer

should provide the best solution, based on good engineering practice Early identification

of access and median opening location in relation to ndividual parcels should be

completed before appraisal Access Management Directive 625-010-021 requires the

following

(a) Any significant change to driveway access will be shown in plans or the
drniveway will be replaced in the same location, width and configuration
(number of lanes)

(b)  Access design and impacts to a night of way acquistion parcel should be
determined prior to appraisal

(c) Changes to access details or decisions must be coordinated with Distnict
Right of Way and General Counsel's offices in addition to the Access
Management Review Commuittee
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Every owner of property which abuts a road on the State Highway System has a right to
reasonable access to the abutting state highway but does not have a nght to unregulated
access to such highway A means of reasonable access cannot be denied except on the
basis of safety and operational concerns as provided in F.S. 335.184. Nothing In F.S.
335.184 imits the Department's authonty to restnict the operational charactenstics of a
particular means of access Service roads provide reasonable access Corner property can
be given direct access by a "nght-in" and/or "nght-out” connection to the highway More
restricted access must be supported by a study that documents safety and operational
problems

it should be noted that if there are any conflicts between these guidelines and the statute
and rules, the statute and rules shall govern

Design Controls 1-9



Topic #6525-000-005 January 1998
Plans Preparation Manual, Volume | - Metnc Revised 1/00 |

FLORIDA DOT ACCESS MANAGEMENT GUIDELINES RULE 14-97

Table 1.8.1 Freeway Interchange Spacing

Access interchange
Class Area Type Segment Location Spacing
(kilometers)
Area Type 1 CBD & CBD Fnnge For Cities In Urbanized Areas 15
1 Area Type 2 Existing Urbanized Areas Other Than Area Type 1 30
Area Type 3 Transitioning Urbanized Areas And Urban Areas Other 50

Than Area Type 1 or2

Area Type 4 Rural Areas 100

Table 1.8.2 Arterial Access Management Classifications & Standards

Medians Connection Spacing| Median Opening
"Restrictive” physically (meters) Spacing Signal
Access | prevent vehicle crossing. {meters) Spacing
Class "Non-Restrictive” allow >70 20 Directional Full (meters)
turns ss at any pont. s !
amns acro ypP kmth | kmih
- - - - . . ||
2 Restrictive with 400 200 400 800 800
Service Roads
3 Restnctive 200 135 400 800 800
4 |Non-Restrictive 200 135 [ ] : 5 800
5 Restnctive 135 75 200 *800/400 | *800/40C
6 Non-Restrictive 135 75 I g 400
7 Both Median Types 40 400

* 800 meters for >70 km/h , 400 meters for <70 km/h
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Table 1.8.3 Interim Standards
(newly constructed or transferred roads)

Connection Median Opening Spacing Signal

Posted Speed Spacing {meters) Spacing
km/h mete| mete

( ) ( rs) Directional Full ( rs)
60 km/h or less 40 100 200 400

"Special Cases”

IEO km/h or less 75 200 400 400
" 60 -70 km/h 130 135 200 400 400
“ Over 70 km/h 200 400 800 400

Table 1.8.4 Corner Clearance at Intersections

b Isolated Corner Properties
Median Position Access Allowed Minimum (meters '
Approaching intersection Right In/Out 35 Class 7 &
Special
Cases
RESTRICTIVE Approaching Intersection Right In Only 25
Departing Intersection Right in/Out 70 40
* Departing Intersection Right Out Only 30
Approaching Intersection Full Access 70 40
NON- Approaching Intersection Right In Only 30
RESTRICTIVE Departing Intersection Full Access 70 40
Departing Intersection Right Out Only 30

~ Design Controls 1-11



Topic #625-000-005 January 1998
Pians Preparation Manual, Volume | - Metric Revised 1/00

1.9 Design Speed

Design speed 1s a principal design control which regulates the selection of many of the
project standards used to design a roadway project The selection of an appropnate
design speed must consider many factors The AASHTO “A Policy on Geometric
Design of Highways and Streets” has a thorough discussion on design speed and these
factors

As a principal design control, design speed must be selected very early in the design
process and must be documented in the project design file Every effort should be made
to use as high a design speed as practical to attain a desired degree of safety, mobility
and efficiency A design speed 10 to 15 km/h greater than the expected posted speed will
generally compensate for off-peak and overrunning speeds that can be expected Design
speed should never be less that the expected posted or legal speed imit While the
selected design speed will establish minimum geometnc requirements necessary for safe
operation (e g , mimimum honzontal curve radius and site distance), this does not preclude
the use of improved geometry (flatter curves or greater sight distances) where such
improvements can be provided as a part of economic design  Increments of 10 km/h
should be used when selecting design speeds

Definitions for high speed and low speed are provided in Chapter 2 Curbed sections are
normally not used on high speed faciities (80 km/h and greater)~ However, it i1s
recommended a design speed of 80 km/h be used on curbed sections when posted
speeds as high as 45 mph are anticipated

Table 1.9.1 provides a recommended range of design speeds for new construction and
reconstruction projects on the State Highway System except for facilities on the Flonda
Intrastate Highway System (FIHS) Design Speed for faciliies on the FIHS shall meet or
exceed the values in Table 1.9.2

For design speed on RRR projects on the State Highway System, see Chapter 25
Chapter 25 may be used for RRR projects on the FIHS However, the mimimum design
speed in Table 1.9.2 should be used when practicable, consistent with proposed
improvements defined for the facility in the Corridor Management Plan See Topic
Number 525-030-250, Procedure for the Development of the Florida Intrastate
Highway System for requirements
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Table 1.9.1 Design Speed
State Highway System - Non-FIHS Facilities

Facility Design Speed (km/h)
Freeways Rural 110
Urban 80-110
Arterials Rural 90-110
Urban 60-100
Collectors Rural 90-110
- Urban 60- 80

Table 1.9.2 Minimum Design Speed
Florida Intrastate Highway System Facilities

Facility Minimum Design Speed (km/h)
Interstate and Rural and Urban* 110
Freeways
Urbanized* 100
Artenals Rural* 110
Urban and Urbanized* 80

Note: Design Speeds for FIHS facilities less than the above minimums shall be approved
by the State Highway Engineer in accordance with the FIHS Procedure (Topic No. 525-

030-250).

*Terms based on defimtions contained in FIHS Procedure (Topic No. 525-030-250).
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Chapter 2

DESIGN GEOMETRICS AND CRITERIA

2.0 General
The implementation of design critena is outhined in the following text

1

Design Criteria: The design criteria presented in this manual are intended as the
principal source of cntena for the design of new construction or major
reconstruction projects on the Flonda State Highway System

These cnitena are presented by subject for major design elements as fixed values
or a range of acceptable values as defined by qualifiers

Where design crniternia appear in the Roadway and Traffic Design Standards,
they will be consistent with the critena in this manual In addition, some cnitenia will
remain in the other chapters of this manual When conflicts are discovered, they
should be brought to the attention of the State Roadway Design Engineer or State
Structures Design Engineer, as applicable, for resolution

Design cnitenia for Resurfacing, Restoration, and Rehabilitation (RRR) is presented
in Chapter 25 of this manual and is applicable only on programmed RRR projects

Facilities on the Flonda Intrastate Highway System (FIHS) are subject to special
standards and critena for number of lanes, design speed, access, level of service,
and other requirements These are identified in Topic Number 525-030-250,
Procedure for the Development of the Florida Intrastate Highway System.

Design Controls: Design controls are charactenistics and conditions that influence
or regulate the selection of the cntena for project standards It 1s the designer's
responsibility to recognize and apply those controls applicable to the project

Design Standards: The specific values selected from the design criteria become
the design standards for a design project These standards will be identified and
documented by the designer

ProjectParameters: The properties or specific conditions with imits which require
modification of design standards within these hmits The designer Is responsible
for establishing and documenting any project parameters and their imits, as part
of the justification for deviations from project standards

Many design standard considerations are related directly to the design speed, including
vertical and hornizontal geometry