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Florida Departmeﬁf 'lof Transportation

JEB BUSH 605 Suwannee Street THOMAS F. BARRY, JR.

GOVERNOR Tallahassee, FL 32399-0450 SECRETARY
MS-32

DATE: October 14, 2002

TO: Registered Plans Preparation Manual Holders

FROM: Brian Blanchard, P.E.

State Roadway Design Engineer
CC: Bob Greer, William Nickas, Jim Mills

SUBJECT: IMPLEMENTATION - PLANS PREPARATION MANUAL
JANUARY 2003 UPDATES

The January 2003 Updates include:

1. Plans Preparation Manual, Volume I, January 2003 — Complete Reprint.
2. Plans Preparation Manual, Volume II, January 2003 — Complete Reprint.

The major changes in design requirements are to be implemented as follows:

Volume I, Chapter 1, Section 1.9 Design Speed

SUMMARY OF CHANGE:

The phrase “necessary for safe operation” in the second paragraph is deleted to be consistent
with the definition of design speed in the 2001 AASHTO Green Book.

IMPLEMENTATION:
This change is for clarification and effective immediately.

This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.1.5 Cross Slopes and Figure 2.1.1 Standard Pavement Cross
Slopes

SUMMARY OF CHANGE:

Section 2.1.5 and Figure 2.1.1 have been revised to allow the maximum number of lanes with
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cross slope in one direction for curb and gutter roadways to be four lanes.
IMPLEMENTATION:
This change is effective immediately.

This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.5 Borders and Table 2.5.1 Borders Higshways with Flush
Shoulders

SUMMARY OF CHANGE:

A provision has been added to reduce border width requirements for ramps in areas of crossroad
terminal as long as design meets requirements for clear zone, horizontal clearance, drainage,
maintenance access, etc.

IMPLEMENTATION:

This change is effective immediately.

This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.6 Grades and Table 2.6.3 Criteria for Grade Datum

SUMMARY OF CHANGE:

“Base Clearance Water Elevation” replaces the term “design high water for roadway base
courses”.

IMPLEMENTATION:

This change in terms is made to avoid confusion with other design water elevations and is
effective on all projects beginning design as of January 1, 2003.

This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.7 Sight Distance, Table 2.7.1 Minimum Stopping Sight
Distance and Table 27.2 Minimum Passign Sight Distance

SUMMARY OF CHANGE:

Sight Distances have been revised for consistency with the 2001 AASHTO Green Book.
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IMPLEMENTATION:
This change is effective on all projects beginning design as of January 2003.

This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.8 Curves, Table 2.8.4 Horizontal Curves

SUMMARY OF CHANGE:
Maximum curvature for e max = 0.05 has been added to Table 2.8.4
IMPLEMENTATION:

This change involves an expansion of an existing table to include information previously
available in Table 2.9.2, Superelevation.

This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.8 Curves, Table 2.8.5 Minimum Lengths of Crest Vertical
Curves and Table 2.8.6 Minimum Lengths of Sag Vertical Curves

SUMMARY OF CHANGE:

New vertical curve K values are provided. The new K values for crest vertical curves are based
on the 2001 AASHTO Green Book Stopping Sight Distances but using a drivers eye height =
3.5 and object height = 6”.

IMPLEMENTATION:

This change is effective on all projects beginning design as of January 2003.

This change applies to English Projects.

Volume I Chapter 2, Section 2.10.1 Vertical Clearance, Table 2.10.4

SUMMARY OF CHANGE:
The minimum vertical clearance for Overhead Dynamic Message Signs (DMS) has been added.
IMPLEMENTATION:

This change was previously implemented by memorandum dated February 8, 1995 from the
State Structures Design Engineer.
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This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.10.2 Airspace Obstructions and Table 2.10.5 FAA
Notification Requirements

SUMMARY OF CHANGE:

Criteria for addressing airspace obstructions and FAA notification requirements have been
added.

IMPLEMENTATION:
This change is a user enhancement to address requirements previously in effect.

This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.11

SUMMARY OF CHANGE:

The requirement for adjusting clear zone widths on the outside of horizontal curves in

accordance with Table 2.11.10 for new construction and reconstruction projects has been
deleted.

IMPLEMENTATION:

This change is effective on all projects beginning design as of January 2003 and, at the District’s
discretion, may be applied to design projects previously underway.

These changes apply to both Metric and English Projects.

Volume I Chapter 2, Section 2.13. Table 2.14.1 Ramp Widths — Turning Roadways

SUMMARY OF CHANGE:

Traveled way widths for selected radii have been revised for consistency with changes in the
2001 AASHTO Green Book.

IMPLEMENTATION:

This change is effective on all projects beginning design as of January 2003 and, at the District’s
discretion, may be applied to design projects previously underway.

This change applies to both Metric and English Projects.
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Volume I Chapter 2, Section 2.14.1 Limited Access Right of Way Limits at Interchanges

SUMMARY OF CHANGE:

A provision has been added to reduce or omit limited access limits along crossroads overpassing
limited access facilities with no interchange where driveway sight distance is adequate.

IMPLEMENTATION:
This change is effective immediately.

This change applies to both Metric and English Projects.

Volume I Chapter 2, Section 2.16 Four Lane High Speed Suburban Sections

SUMMARY OF CHANGE:

A new section has been added providing special design criteria for four lane high-speed suburban
sections.

IMPLEMENTATION:
This change is effective immediately.

This change applies to both Metric and English Projects.

Volume I Chapter 4, Section 4.1 Clear Zone

SUMMARY OF CHANGE:

Section 4.1 Clear Zone has been changed to include edits intended to clarify clear zone concepts
and to provide consistency with the Utility Accommodation Manual.

IMPLEMENTATION:
This change is effective immediately.

This change applies to both Metric and English Projects.

Volume I Chapter 7, Section 7.2.7 Signing for Bridges with Steel Decks

SUMMARY OF CHANGE:

Section 7.2.7 is a new section to address the requirement for Slippery When Wet Signs (W8-5) in
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advance of all movable and non-movable bridges with steel decks.
IMPLEMENTATION:

The requirement for Slippery When Wet Signs in advance of bridges with steel decks was
implemented September 27, 1999.

This change applies to both Metric and English Projects.

Volume I Chapter 7, Section 7.4.12.1 Mast Arm Supports

SUMMARY OF CHANGE:

Section 7.4.12.1 Mast Arm Supports has been changed to reflect revised Design Standards for
Mast Arms recently issued.

IMPLEMENTATION:
Implementation instructions were provided in the April 1, 2002 Basis of Estimates update. The
new mast arm design standards may be used on projects beginning with the January 2003 letting.

These new designs are mandated for use on projects beginning with the July 2003 letting.

This change applies to both Metric and English Projects.

Volume I Chapter 8 Pedestrian and Bicycle Facilities

SUMMARY OF CHANGE:

Chapter 8 changes includes edits to address transit considerations, a reference to an example
typical design for shared use paths, and a new section (8.6.13) on Signing, Pavement Marking,
and Signalization of shared use paths.

IMPLEMENTATION:

These changes are effective immediately.

These changes apply to both Metric and English Projects.

Volume I Chapter 9 Landscaping

SUMMARY OF CHANGE:

Chapter 9 has been completely revised. Changes include improved guidance for developing
landscape plans, appropriate references to Rule 14-40, FAC regarding permitted outdoor
advertising signs, and a new section (9.2) on the requirement that a comprehensive maintenance
plan must accompany landscape plans.
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IMPLEMENTATION:
These changes are effective on all projects beginning design as of January 2003.

These changes apply to both Metric and English Projects.

Volume I Chapter 10, Section 10.13 Barrier Walls (Temporary)

SUMMARY OF CHANGE:

Section 10.3 was changed to include edits to clarify requirements for portable concrete barriers
on bridges. Also, a reference to water filled barriers has been added.

IMPLEMENTATION:
These changes involve clarification of previously implemented requirements.

These changes apply to both Metric and English Projects.

Volume I Chapter 10, Section 10.13.6 Temporary Curb

SUMMARY OF CHANGE:
Section 10.3.6 Temporary Curb is deleted.
IMPLEMENTATION:

Temporary Curb as detailed in Index 600 cannot be used on projects let to contract after
September 30, 2002.

This change applies to both Metric and English Projects.

Volume I Chapter 10, Section 10.16 L.aw Enforcement Services

SUMMARY OF CHANGE:

Section 10.16 has been changed to reflect the requirements of Section 102 of the Specifications
and corresponding pay item changes for the use of Speed and Law Enforcement Officers, and
Traftic Control Officers.

IMPLEMENTATION:

Implementation instructions were provided in the April 1, 2002 Basis of Estimates update that
stated these changes are effective beginning with the January 2003 letting.
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These changes apply to both Metric and English Projects.

Volume I Chapter 11 Stormwater Pollution Prevention Plan

SUMMARY OF CHANGE:

Chapter 11 changes include new discussion and clarification on SWPPP requirements and
documentation and moves SWPPP plan sheet requirements to a new Chapter in Volume II
(Chapter 28).

IMPLEMENTATION:

These changes are user enhancements to address requirements previously in effect.

This change applies to both Metric and English Projects.

Volume I Chapter 13, Section 13.5.1 Aviation Office Coordination

SUMMARY OF CHANGE:

Section 13.5.1 changes include new discussion and clarification on responsibility for notification
of airspace obstructions and Aviation Office Coordination. Table 13.5.1 is added to address
notification requirements.

IMPLEMENTATION:

These changes are user enhancements to address requirements previously in effect.

These changes apply to both Metric and English Projects.

Volume I Chapters 14 Final Engineering Design Process., 15 Update Engineering Design
Process, and 17 Engineering Design Estimates Process

SUMMARY OF CHANGE:

Changes to Chapters 14, 15 and 17 include edits associated with the implementation of
TRNS*PORT.

IMPLEMENTATION:

The use of TRNS*PORT was implemented on all projects let in Central Office beginning with
the October 2002 Letting.

These changes apply to both Metric and English Projects.
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Volume I Chapter 19 Sealing Design Documents, Section 19.1 General

SUMMARY OF CHANGE:

Section 19.1 includes a new statement that all landscape plans, specifications, and reports for the
Department shall be sealed by a registered landscape architect.

IMPLEMENTATION:

This change was previously implemented by the State Highway Engineer and was effective on
all projects involving landscaping beginning design as of July 2002.

This change applies to both Metric and English Projects.

Volume I Chapter 19 Sealing Design Documents, Section 19.2 Sealing of Contract
Plans/Record Set

SUMMARY OF CHANGE:

Section 19.2 is changed to comply with Florida Board of Professional Engineers Rules for
sealing engineering documents.

IMPLEMENTATION:
This change was previously implemented by the Florida Board of Professional Engineers.

This change applies to both Metric and English Projects.

Volume I Chapter 19 Sealing Design Documents, Section 19.2.2 Electronic Sealing

SUMMARY OF CHANGE:

Section 19.2.2 was changed to provide a standard note to be used on electronically signed and
sealed documents stating the official record is an electronic file.

IMPLEMENTATION:
This change is effective immediately.

This change applies to both Metric and English Projects.
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Volume I Chapter 20 Plans Processing and Revisions

SUMMARY OF CHANGE:

Chapter 20 changes include edits to address plans processing changes associated with the
implementation of TRNS*PORT and Electronic Specification Packages.

IMPLEMENTATION:

The use of TRNS*PORT was implemented on all projects let in Central Office beginning with
the October 2002 Letting. The implementation of Electronic Specification Packages is effective
beginning with the January 2003 letting.

These changes apply to both Metric and English Projects.

Volume I Chapter 23 Design Exceptions and Variations, Section 23.1 General

SUMMARY OF CHANGE:

Section 23.1 General is changed to provide clarification on the responsible party for design
variations or exceptions where the Department enters into an agreement with a Utility for joint
use utility poles.

IMPLEMENTATION:

This change is a clarification of existing requirements and is effective immediately.

These changes apply to both Metric and English Projects.

Volume I Chapter 23 Design Exceptions and Design Variations, Section 23.4 AASHTO
Criteria for Critical Design Elements

SUMMARY OF CHANGE:

Section 23 .4 is completely revised to address the implementation of the 2001 AASHTO Green
Book.

IMPLEMENTATION:

Use of the 2001 AASHTO Green Book as the minimum threshold for Design Exceptions is
effective on all projects beginning design as of January 2003.

These changes apply to both Metric and English Projects.
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Volume I Chapter 25 Florida’s Design Criteria for Resurfacing, Restoration and
Rehabilitation, Section 25.4.10 Vertical Alignment

SUMMARY OF CHANGE:

Section 25.4 changes include revised stopping sight distance requirements and vertical curve K-
values for consistency with the 2001 AASHTO Green Book

IMPLEMENTATION:
These changes are effective on all RRR projects beginning design as of January 2003.

These changes apply to both Metric and English Projects.

Volume I Chapter 25 Florida’s Design Criteria for Resurfacing, Restoration and
Rehabilitation, Section 25.4.11.1 Horizontal Curves

SUMMARY OF CHANGE:

Section 25.4.11.1 is changed to include a definition for significant crash history (3 or more
crashes within the most recent 5 year).

IMPLEMENTATION:
This change is effective on all RRR projects beginning design as of January 2003.

This change applies to both Metric and English Projects.

Volume I Chapter 25 Florida’s Design Criteria for Resurfacing, Restoration and
Rehabilitation, Section 25.4.12 Stopping Sight Distance

SUMMARY OF CHANGE:

Table 24.4.11.2 was deleted and replaced by Table 24.4.12 Stopping Sight Distance. New
stopping sight distances based on the 2001 AASHTO Green Book are provided.

IMPLEMENTATION:
This change is effective on all RRR projects beginning design as of January 2003.

This change applies to both Metric and English Projects.
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Volume I Chapter 25 Florida’s Design Criteria for Resurfacing, Restoration and
Rehabilitation, Section 25.4.17 Intersections

SUMMARY OF CHANGE:

Section 25.4.17 was changed to include a requirement for corrective measures at T-intersections
with significant crash histories.

IMPLEMENTATION:
This change is effective on all RRR projects beginning design as of January 2003.

This change applies to both Metric and English Projects.

Volume I Chapter 25 Florida’s Design Criteria for Resurfacing, Restoration and
Rehabilitation, Section 25.4.25.3 Bridge Railing

SUMMARY OF CHANGE:

Section 25.4.25.3 Bridge Railing was changed to clarify requirements and address the use of
Thrie Beam Guardrail retrofits and Vertical Face retrofit Structures Standards.

IMPLEMENTATION:

This change is primarily a clarification of previously implemented requirements. New Structures
Design Standards and Design Standards will be published soon. Until these are published, the
State Roadway Design Office and the State Structures Design Office will provide project
specific details on request.

This change applies to both Metric and English Projects.

Volume I Chapter 28 Shop and Erection Drawings

SUMMARY OF CHANGE:

Chapter 28 changes include updates to clarify the roles and responsibilities of the Department,
the Department’s consultant, and Specialty Engineers and revisions to copy and distribution
requirements. There are now allowances for the Districts to delegate shop drawing
responsibilities to the EOR. These changes are consistent with recent changes to Specifications
regarding shop drawings.

IMPLEMENTATION:

These changes are effective beginning with the January 2003 letting.

Page 12 of 15



Implementation of January 2003 Updates to the Plans Preparation Manual
October 14, 2002

These changes apply to both Metric and English Projects.

Volume I Chapter 29 Miscellaneous Structures, Section 29.3 Design of Mast Arm
Assemblies and Foundations

SUMMARY OF CHANGE:

Section 29.3 has been changed to reflect revised Design Standards for Mast Arms recently
issued.

IMPLEMENTATION:
Implementation instructions were provided in the April 1, 2002 Basis of Estimates update. The
new mast arm design standards may be used on projects beginning with the January 2003 letting.

These new designs are mandated for use on projects beginning with the July 2003 letting.

This change applies to both Metric and English Projects.

Volume I Chapter 29 Miscellaneous Structures, Section 29.3.5 Anchor Bolt Installation on
Existing Foundations

SUMMARY OF CHANGE:

Section 29.3.5 is a new section added to address requirements for anchor bolt installation on
existing foundations.

IMPLEMENTATION:
This change is effective immediately.

This change applies to both Metric and English Projects.

Volume I Chapter 29 Miscellaneous Structures, Section 29.6 Design of Sound Barrier Walls

SUMMARY OF CHANGE:

Section 29.6 has been changed to include maximum deflection requirements and horizontal
clearance requirements.

IMPLEMENTATION:
These changes are effective immediately.

This change applies to both Metric and English Projects.
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Volume 11 Chapter 6 Typical Sections

SUMMARY OF CHANGE:

Chapter 6 changes include 3 new Typical Section plan sheet exhibits: 2 Suburban Typicals and 1
Shared Use Path.

IMPLEMENTATION:
These changes are user enhancements to address requirements previously in effect.

These changes apply to English Projects.

Volume 11 Chapter 26 Landscape Plans

SUMMARY OF CHANGE:

Chapter 26 changes include expanded requirements for planting plan sheets, and a statement
requiring that maintenance requirements for the plant establishment period must be included in
the construction contract documents.

IMPLEMENTATION:

These changes are effective on projects beginning design as of January 2003.

These changes apply to both Metric and English Projects.

Volume 11 Chapter 28 Stormwater Pollution Prevention Plan

SUMMARY OF CHANGE:

Chapter 28 is a new chapter based on information previously provided in Volume I, Chapter 11.
Three new exhibits containing examples of SWPPP narrative requirements are added.

IMPLEMENTATION:
These changes are user enhancements to address requirements previously in effect.

This change applies to both Metric and English Projects.

Volume II Sample Plan Exhibits

SUMMARY OF CHANGE:

A new set of Sample Plan exhibits is provided, which includes edits to existing exhibits and
several new exhibits.
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IMPLEMENTATION:
These changes are user enhancements to address requirements previously in effect.

These changes apply to English Projects.

All other changes in the July, 2003 Plans Preparation Manual updates package primarily consist
of edits for clarification and/or error corrections.

If you have any questions please contact this office, 850-414-4318, Suncom 994-4318.
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2003 PLANS PREPARATION MANUAL
REGISTRATION FORM

Please complete this form and return to the address below. This will ensure that you are registered as a
PPM holder and receive all addenda and revisions. If you are currently a holder, you may update
your customer information using this form.

Name:

Firm Name or DOT District:

Business Address:

City State Zip Code

Phone Number: () SC Fax ()

E-Mail Address:

What is your primary area of responsibility? (CHECK ONLY ONE)

Roadway [] Estimates [ ] Structures [] Project Management [ ]
Drainage [J Utilities [

What are the areas of responsibility for which you would like to receive
information regarding updates and training? (CHECK AS MANY AS APPLY)
Roadway [] Estimates [ ] Structures [] Project Management [ ]
Drainage [] Utilities [

Return Address: Florida Department of Transportation
Roadway Design Office - Mail Station 32
605 Suwannee Street
Tallahassee, Florida 32399-0450
Telephone: (850) 414-4329 Fax: (850) 922-9293
SC: 994-4329 SC Fax: 292-9293

Revised January 2003
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VOLUME |

NAME OF FIRM OR
FDOT DEPARTMENT:
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RESPONSIBLE FOR
SUGGESTIONS OR
COMMENTS:
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SUGGESTIONS
OR COMMENTS:

(Comments or Suggestions may be attached as marked up copies of pages from the manual)
Please complete the requested information on a copy of this sheet and return to:

FLORIDA DEPARTMENT OF TRANSPORTATION
ROADWAY DESIGN OFFICE
MAIL STATION 32
605 SUWANNEE STREET
TALLAHASSEE, FLORIDA 32399-0450
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Introduction

Plans Preparation Manual, Volume |

PURPOSE:

This Plans Preparation Manual, Volume 1 sets forth geometric and other design criteria, |
as well as procedures, for Florida 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), Florida Statutes.

SCOPE:

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

GENERAL INFORMATION:

Chapter 334 of the Florida 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 Florida, with the
objective of assuring development of an integrated, balanced statewide system. The
Code's purpose is to protect the safety and general welfare of the people of the State and
to preserve and improve all transportation facilities in Florida. 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 variations are
obtained in accordance with procedures outlined in this manual.
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Roadway and structures design is primarily a matter of sound application of acceptable
engineering criteria and standards. While the criteria 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 will exist where these criteria will not apply. The inappropriate use of and
adherence to these criteria does not exempt the engineer from the professional
responsibility of developing an appropriate design. The engineer is responsible for
identifying those criteria which may not apply to a particular design, and for obtaining the
necessary exception or variation to achieve proper design.

1. PLANS PREPARATION MANUAL, VOLUME I - MANUAL ORGANIZATION
a. Background

The Florida Department of Transportation Plans Preparation Manual (PPM)
was published in the current format in January 1998. The criteria in the 1998
PPM was given in metric units.

b. Organization

The Plans Preparation Manual is a two-volume manual. Volume I contains
the design criteria and process and Volume Il contains material concerning
plans preparation and assembly.

2. DISTRIBUTION
This document is distributed through FDOT Maps and Publications Sales.
Copies may be obtained from:

Florida Department of Transportation

Maps and Publications Sales, Mail Station 12

605 Suwannee Street

Tallahassee, FL 32399-0450

Telephone (850) 414-4050 SUNCOM 994-4050
FAX Number (850) 487-4099
http://www11.myflorida.com/MapsAndPublications/

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
http://www11.myflorida.com/rddesign/
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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. ltems 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 Bulletins have a maximum
life 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.

Proposed revisions are distributed in draft form to the District Design Engineers
(DDE). The DDE coordinates the review of the proposed revisions with other
affected district offices such as Structures Design. The goal is to obtain a majority
opinion before revisions are made.

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

Revisions are voted on jointly by the District Design Engineers and the State
Roadway Design Engineer (for Roadway Design issues) or the State Structures
Design Engineer (for Structures Design issues). 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 majority vote.

All revisions and updates will be coordinated with the Organization and Procedures
Office prior to distribution 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.
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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 various elements of the project such as width of roadway, side slopes, horizontal
and vertical alignment, drainage considerations and intersecting roads. Selection of the
appropriate criteria and standards is influenced by traffic volume and composition, desired
levels of service, functional classification, terrain features, roadside developments,
environmental considerations and other individual characteristics.

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

1.2 Traffic

It is 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 auxiliary lanes, signalization timings, right 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 is
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 on
the pavement. The proposed pavement design 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.
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Traffic forecasts are developed during the Project Development and Environmental (PD&E)
study of a project. A Traffic Report is generally required. When a PD&E study is not
conducted, traffic forecasts must be prepared during the plans design process. Project
traffic used for design must be attested to as shown in Chapter 19 of this volume.

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.
2. Existing hourly traffic volumes over minimum of 24-hour period, including peak hour

turning movements and pedestrian counts.
Directional distribution factor (D).

30th highest hour factor (Ksp).

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

® N o ok ®w

Turning movements and diagrams for existing and proposed signalized
intersections.

9. Special or unique traffic conditions, including during construction.
10.  Crash history, including analyses at high crash locations within the project limits.
11. Recommendations regarding parking or other traffic restrictions.
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1.3 Capacity and Level of Service

The AASHTO publication 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 level of service.
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 ensure an adequate Level of Service through the
design year of the facility, especially when right of way acquisition is being considered. The
capacity of an at-grade arterial or collector is primarily controlled by its ability to move traffic
through signalized intersections, rather than the mid-block through lane capacity.

The planning and the operational analysis methods in the Highway Capacity Manual may
be used for design of signalized intersections. The planning analysis method 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 utilization,
movement-specific traffic volumes, etc. The primary output of the operational analysis
method is Level of Service at a signalized intersection; however, this method can
alternatively output geometric requirements, signal timing or service flow volumes.

It is emphasized that signal timing is interactive with geometric design. That is, changes to
geometrics, such as adding a turn lane, must consider changes to the signal timing
simultaneously. Department approved software, including the Highway Capacity
Software, should be used to simulate the operation of independent or interconnected
signals. Output from these programs can be used for the analysis and evaluation of
proposed designs.
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1.4 Roadway Functional Classification

The AASHTO publication A Policy on Geometric Design of Highways and Streets
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 Florida
Statutes, has developed a comprehensive Access Management Classification system for
all segments of the State Highway System. The purpose is to enhance the functional
integrity of the State Highway System, protect public safety and provide improved mobility
of goods and people.

Functional and Access Management classification and the standards required by them are
predetermined controls over which the designer has little choice.

These standards are minimum values, and values above the minimum should be used
where possible and practical.
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1.5 RRR Design

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

1. The standards used for horizontal alignment, vertical alignment, and widths of
median, traveled way and shoulders may be the AASHTO interstate standards that
were in effect at the time of original construction or inclusion into the interstate
system.

2. Mainline bridges may remain in place if they have minimum cross sections
consisting of 12 ft. lanes, 10 ft. shoulder on the right and 3 ft. shoulder on the left.
For mainline bridges (over 200 ft.), the offset to the face of parapet or bridge rail on
both the left and right is 3 ft. (minimum) measured from the edge of the nearest
traveled lane. Bridge railing shall meet or be upgraded in accordance with the
requirements of Section 25.4.25.3 Bridge Railing of this volume.

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

4. Roadside Safety Hardware shall meet the requirements of Section 25.4.26
Roadside Safety Hardware of this volume.

State Highway System - Design standards applicable for the State Highway System
facilities, other than interstate highways and freeways, are contained in this volume.
Chapter 25 of this volume, Florida’s Design Criteria for Resurfacing, Restoration and
Rehabilitation (RRR) of Streets and Highways replaces the 1988 RRR Manual.
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1.6 Design Consistency and Driver Expectancy

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

1. Changes in design speed.
2. Changes in cross section.
3. 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, reclassification
of the facility, and lack of necessary funding.

There are two major types of design inconsistencies relative to cross section. These are
point 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 multilane 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 driver 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 characteristics of a road, particularly on very narrow, low-
volume roads. Designers should, however, be aware of potential inconsistencies that
frequently can be overcome with relatively low cost treatments. In the case of widened
roads on old alignments, pavement markings, warning signs, and delineation devices can
be very helpful to the driver.

Inconsistencies may also relate to incompatibility in geometric and operational
requirements. Occasionally 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 that is intended to
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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 is 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 driver to respond to events, situations, or
the presentation of information. It can be defined as an inclination, based on previous
experience, to respond in a set manner to a roadway or traffic situation. It should be
stressed that the initial response is 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 driver's expectancy is incorrect, it takes longer to respond properly, there may
be no response, or the response may be inappropriate to actual conditions.

There are certain elements in the design of various components of the roadway that
particularly affect design consistency, driver expectancy, and vehicular operation. These
components include horizontal 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.
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1.7 Transportation Design for Livable Communities
(TDLC)

1.71 Policy Statement

Designs should consider the incorporation of TDLC features on the State Highway System
when such features are desired, appropriate and feasible.

The incorporation of such features is a shared responsibility between the Department and
local government. Design criteria for TDLC projects are in Chapter 21 of this volume.

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 aesthetic
treatments 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 horizontal 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 drivers 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 in the design process, so that plantings blend in with the geometric
design. Chapter 9 of this volume discusses landscape design criteria. At times extra right
of way may be obtained for treatments if the need is 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 in urban areas include an emphasis on pedestrian
accommodation, trees and other plantings, access control, careful signing, and zoning
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restrictions on commercial signs. Parkways and other roads specifically intended for

pleasing aesthetics should be designed by a multidisciplined team including landscape
architects and planners.

Aesthetics and roadway design considerations and methods are discussed in the Project

Development and Environment Manual (Topic No. 650-000-001), Volume II, Chapter
15.
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1.8 Access Management

Unregulated access to the State Highway System was determined to be one of the
contributing factors to congestion and functional deterioration of the system. Regulation of
access was necessary to preserve the functional integrity 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
principles 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 various 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 driveway connections, features such as median openings affect safe and
efficient operation. ltis 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.

During the PD&E phase, a conceptual access management plan is prepared for the
preferred alternative. Access management issues are also addressed in the Preliminary
Engineering (P.E.) Report. The designer should review these documents and the existing
access management classification for information on access management decisions made
during the PD&E process.

During the development of construction plans, the designer should evaluate the access
connections within the project limits. Driveways 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 authority to alter, relocate or replace connections in order to meet
current Department standards. Furthermore, Rule 14-96.011 allows the FDOT to revoke a
permit.... "if the connection causes a safety or operational problem on the State Highway
System substantiated by an engineering 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 interim 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 fo 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 interim 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 individual parcels should be completed before
appraisal. Access Management Directive 625-010-021 requires the following:

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

2. Access design and impacts to a right of way acquisition parcel should be determined
prior to appraisal.

3. Changes to access details or decisions must be coordinated with District Right of
Way and General Counsel’s offices in addition to the Access Management Review
Committee.

Every owner of property that abuts a road on the State Highway System has a right to
reasonable access to the abutting state highway but does not have a right 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 Section 335.184, Florida
Statutes. Nothing in Section 335.184 limits the Department's authority to restrict the
operational characteristics of a particular means of access. Service roads provide
reasonable access. Corner property can be given direct access by a "right in" and/or "right
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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.
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FLORIDA DOT ACCESS MANAGEMENT GUIDELINES RULE 14-97

Table 1.8.1 Freeway Interchange Spacing

Access Interchange
Class | Area Type Segment Location Spacing
(miles)
Area Type 1 |CBD & CBD Fringe For Cities In Urbanized 1.0
1 Areas
Area Type 2 |Existing Urbanized Areas Other Than Area Type 20
1
Area Type 3 [Transitioning Urbanized Areas And Urban Areas 3.0
Other Than Area Type 1 or 2
Area Type 4 |Rural Areas 6.0
Table 1.8.2 Arterial Access Management Classifications & Standards
Medians Connection Median Opening
"Restrictive" Spacing Spacing Signal
Access| physically prevent (feet) (feet) Spacing
Class vehicle crossing. (feet)
"Non-Restrictive" . .
allow turns across at >45 <45 |Directional | Full
any point. mph | mph
2 Restrictive with 1320 660 1320 2640 2640
Service Roads
3 Restrictive 660 440 1320 2640 2640
4 Non-Restrictive 660 440 2640
5 Restrictive 440 245 660 *2640/ [*2640/1320
1320
6 Non-Restrictive 440 245 1320
7 Both Median Types 125 330 660 1320

* 2640 feet for >45 mph; 1320 feet for <45 mph
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Table 1.8.3 Interim Standards
(Newly constructed or transferred roads)
Connection Median Opening Signal
Posted Speed Spacing Spacing Spacing
(mph) (feet) (feet) (feet)
Directional Full
35 mph or less 125 330 660 1320
"Special Cases"
35 mph or less 245 660 1320 1320
36 - 45 mph 440 660 1320 1320
Over 45 mph 660 1320 2640 1320
Table 1.8.4 Corner Clearance at Intersections
Isolated Corner Properties
Median Position Access Allowed Minimum (feet)
Approaching Intersection |Right In/Out 115 Class 7
&
Special
Cases
RESTRICTIVE Approaching Intersection |Right In Only 75
Departing Intersection Right In/Out 230 125
Departing Intersection Right Out Only 100
Approaching Intersection |Full Access 230 125
NON- Approaching Intersection |Right In Only 100
RESTRICTIVE | Departing Intersection Full Access 230 125
Departing Intersection Right Out Only 100
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1.9 Design Speed

Design speed is a principal design control that regulates the selection of many of the
project standards used to design aroadway project. The selection of an appropriate design
speed must consider many factors. The AASHTO publication, 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 5 to 10 mph 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 than the expected posted or legal speed limit. While the
selected design speed will establish minimum geometric requirements (e.g., minimum
horizontal 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 5 mph should be used when
selecting design speeds.

Definitions for high speed and low speed are provided in Chapter 2 of this volume. Curbed
sections should not be used on high speed facilities (design speeds = 50 MPH).

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 Florida
Intrastate Highway System (FIHS). Design Speed for facilities 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 of this
volume. Chapter 25 may be used for RRR projects on the FIHS. However, the minimum
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 (mph)
Freeways Rural 70
Urban =0-70
Arterials Rural 570
Urban 40-60
Collectors Rural 0-69
Urban 35-50
TDLC 30-40
Table 1.9.2 Minimum Design Speed
Florida Intrastate Highway System Facilities
Facility Minimum Design Speed (mph)
Interstate Rural and Urban* 70
and .
Freeways Urbanized* 60
Arterials Rural* 65
Urban and 50
Urbanized*

Note: Design Speeds for FIHS facilities less than the above minimums shall be approved
| by the State Highway Engineer, following a review by the State Transportation Planner, in
accordance with the FIHS Procedure (Topic No. 525-030-250).

*Terms based on definitions contained in FIHS Procedure (Topic No. 525-030-250).
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1.10 Public Involvement

Itis the policy (Topic No. 000-525-050, Public Involvement Opportunities) of the FDOT
to promote public involvement opportunities and information exchange activities in all
functional areas using various techniques adapted to local area conditions and project
requirements.

Typically, when a project reaches the design phase, many of the project commitments and
community issues have already been identified. However, this is not always true. Design
alternatives still need to be reevaluated to determine their implications in relation to
community impacts. Any commitments made in previous phases would be communicated
to designers, who will be responsible for carrying them out. If constraints arise that require
design changes which affect the Department’s ability to meet commitments, then the
process would require follow-up with the affected community. In such cases, additional
public involvement and community impact assessment may be necessary to address public
concerns.

Projects may have potential community impacts that are not identified until the design
phase, such as, but not limited to:

1. Impacts on public safety, including people with disabilities
2. School crossings or other areas of high pedestrian activity
3. Aesthetic features such as landscaping or tree replacement
4. Medians or access changes

5. Intersections and driveways

6. Audible signalized intersections

7. Accessibility of corridor businesses and neighborhoods

8. Wider sidewalks or improved bicycle facilities

9. Lighting

10.  Transit

11.  Transportation Design for Livable Communities

12.  Maintenance of Traffic

13.  Railroad crossings
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Each district has developed Community Awareness Plan (CAP) guidelines to be

implemented on all design projects for continued efforts in public involvement depending on
the level of impact to the community.
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2.0

Chapter 2

Design Geometrics and Criteria

General

The implementation of design criteria is outlined in the following text.

1.

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

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

Where design criteria appear in the Design Standards, they will be consistent with
the criteria in this manual. In addition, some criteria 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.

On reconstruction projects, existing project features which were constructed to meet
minimum metric design criteria, but are mathematically slightly less than equivalent
minimum English design criteria, do not require design exceptions or variations to
remain.

Design criteria for Resurfacing, Restoration, and Rehabilitation (RRR) are presented
in Chapter 25 of this volume and are applicable only on programmed RRR projects.

Facilities on the Florida Intrastate Highway System (FIHS) are subject to special
standards and criteria for number of lanes, design speed, access, level of service,
and other requirements. These are identified in Topic No. 525-030-250, Procedure
for the Development of the Florida Intrastate Highway System.

Design Criteria for roads that are not part of the State Highway System should be
obtained from the Manual of Uniform Minimum Standards for Design,
Construction and Maintenance for Streets and Highways (commonly known as
the "Florida Greenbook"), Topic No. 625-000-015.

Design Controls: Design controls are characteristics and conditions that influence
or regulate the selection of the criteria for project standards. It is the designer's
responsibility to recognize and apply those controls applicable to the project.
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3. 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.

4. Project Parameters: The properties or specific conditions with limits which require
modification of design standards within these limits. The designer is responsible for
establishing and documenting any project parameters and their limits, as part of the
justification for deviations from project standards.

Many design standard considerations are related directly to the design speed, including
vertical and horizontal geometry and required sight distances. The minimum design values
are very closely related to traffic safety and cannot be compromised without an approved
design exception or design variation. See Chapter 23 of this volume.

Roadway and bridge typical sections developed for projects must reflect the values and
properties outlined in Items 1 - 4 of this section. These typical sections shall include the
location and limits of such features as lanes, medians, shoulders, curbs, sidewalks,
barriers, railings, etc. Section 16.2.3 of this volume gives the requirements for approval
and concurrence of typical section packages.

Coordination is of primary importance on projects that contain both roadway and bridge
typical sections. The Roadway and Structures Offices must address the compatibility of the
typical section features mentioned above, and provide for an integrated design and review
process for the project.

Example roadway typical sections are included in the exhibits in the back of the manual.
Partial bridge sections, Figures 2.0.1 - 2.0.4, at the beginning of the tables and figures
section of this chapter, provide criteria regarding lanes, medians, and shoulders for various
facilities. Subsequent sections of this chapter contain specific information and criteria
regarding these and other typical section elements, as well as geometric features of both
roadways and bridges.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page

Figure 2.0.1 Partial Bridge Sections * .........cccccoiiiriiiriiniineeee 2-36
Figure 2.0.2 Bridge Section ... e 2-37
Figure 2.0.3 Partial Bridge Sections * .........cccccoiiiriiiriiniineeee 2-38
Figure 2.0.4 Bridge Section ... e 2-39
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2.1 Lanes

Florida Department of Transportation (FDOT) criteria for lane widths and pavement slopes
are given by highway type and area, through lanes, auxiliary lanes and other special lanes.
Conditions and controls affecting the selection of project standards are listed in the criteria
tables and figures.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.1.1 Lane Widths..........cccoccii e 2-40
Table 2.1.2 Lane Widths - Special..........occcceiiiiiiirrrrrr e 2-41
Table 2.1.3 Ramp Widths........... s e e e 2-41
Figure 2.1.1 Standard Pavement Cross SIopes........ccccceveviiivinsnssssssssssnnnnns 2-42
Table 2.1.4 Maximum Algebraic Difference in Cross Slope at Turning

Roadway Terminals .......c..ccooveeeciiirececrcsrerscecss e rs s e er s mmsneens 2-43

21.1 Through or Travel Lanes

Standard practice is to provide lane widths as wide as practical, up to 12 feet.

2.1.2 Other Lane Widths

Collector-distributor lanes and auxiliary lanes for speed change, turning, storage for turning,
weaving and other purposes supplementary to through-traffic movement should be of the
same width as the through lanes.

21.3 Ramp Traveled Way Widths

Ramp widths for tangent and large radii (500 ft. or greater) sections are given in the criteria
tables and figures. Ramp widths in other areas such as terminals are controlled by the
curvature and the vehicle type selected as the design control and are given in Table 2.14.1,
Ramp Widths. Typical details for ramp terminals are provided in the Design Standards.
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214 Pedestrian and Bicycle Facilities

21.41 Sidewalks

Sidewalks shall be considered on all projects in urbanized areas. Although the standard
sidewalk width is 5 feet, it may be desirable to create wider sidewalks in business districts,
near schools, transit stops, or where there are other significant pedestrian attractors. The
District Pedestrian/Bicycle Coordinator shall be consulted during design to establish
appropriate pedestrian elements on a project-by-project basis. Chapter 8 of this volume
contains additional guidelines for sidewalks.

2.1.4.2 Bicycle Facilities

Bicycle facilities shall be considered on all projects. Within an urbanized area or on
projects with curb and gutter, the bicycle facility shall be either designated or undesignated
bike lanes. Bicycle lanes on the approaches to bridges should be continued across the
structure. On projects in rural areas without curb, either a bike lane or a paved shoulder
shall be provided as a bicycle facility. When a project includes an intersection with a right
turn lane, an undesignated bike lane is to be included between the through lane and the
right turn lane.

The District Pedestrian/Bicycle Coordinator should be consulted during design to establish
appropriate bike elements, if any, on a project-by-project basis.

Chapter 8 of this volume contains definitions for designated and undesignated bicycle
lanes as well as additional guidelines for the accommodation of bicycles.

Design Geometrics and Criteria 2-4



Topic #625-000-007 January 2003
Plans Preparation Manual, Volume | - English

21.5 Cross Slopes

For roadways, the maximum number of travel lanes with cross slope in one direction is
three lanes. This maximum may be increased to four lanes for curb and gutter roadways
with four travel lanes in the same direction (See Figure 2.1.1). The algebraic difference in
cross slope between adjacent through lanes should not exceed 0.04. The maximum
algebraic difference in cross slope between a through lane and an auxiliary lane at a
turning roadway terminal is given in Table 2.1.4. Chapter 4 on Roadside Safety and
Chapter 8 on Pedestrian and Bicycle Facilities (this volume) contain additional
procedures and guidelines on slope design.

Cross slopes on bridges shall be on a uniform, straight-line rate, typically 0.02, in each
traffic direction, with no break in slope. The straight-line slope shall be applied uniformly
over all travel lanes and required shoulders in each direction of travel. Bridges with one-
way traffic shall have one, uniform cross slope, while bridges with two-way traffic may be
designed with a crowned bridge deck section.

This cross slope criteria applies to all bridge decks whether of cast-in-place concrete,
precast concrete, or open steel decking.

Transitions shall be used to adjust for differences in cross slope between the approach
roadway section and the required straight-line slope for bridge decks. Whenever possible
the transition should be accomplished on the roadway section, outside the limits of the
bridge and approach slabs. This will require detailing of the transition(s) in the roadway
plans. Coordination between the Roadway, Drainage and Structures designers in the
development of transitions is required to ensure compatibility and harmonizing at bridge
approaches.

21.6 Roadway Pavement

The type of pavement usually is determined by analysis of the volume and composition of
traffic, the soil conditions, the availability of materials, the initial cost and the estimated cost
of maintenance.

Criteria and procedures for selecting the type of pavement and the structural design of the
various surfacing courses are discussed in the Department’s pavement design manuals.
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21.7 Transitions of Pavement Widths

When new pavement widths are not substantially greater than the joining pavement, grade
differentials are slight and future widening is expected, striped transitions may be
considered. An alternative approach is an abrupt change in width, with appropriate
pavement markings, reflectors and rumble strips. The Design Standards contain
additional criteria and details.

21.8 Number of Lanes on the State Highway System

For the number of lanes to be provided on the State Highway System, see the Florida
Intrastate Highway System Program Development Procedure (Topic No. 525-030-
255), and Section 335.02(3) of the Florida Statutes.

Nothing in s. 335.02(3), F.S., precludes a number of lanes in excess of ten lanes.
However, before the Department may determine the number of lanes should be more than
that, the availability of right of way and the capacity to accommodate other modes of
transportation within existing rights of way must be considered.

Exceptions to this Procedure (Topic No.: 525-030-255; s. 335.02(3), F.S.) will be
addressed on a case-by-case basis, with final approval resting with the Secretary of
Transportation.
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2.2 Medians

2.21 Median Width for Roadways

Median widths for roadways are given in the criteria tables and figures.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.2.1 Median Widths..........cccce e e 2-44

2.2.2 Multilane Facility Median Policy

All multilane facilities shall be designed with a raised or restrictive median except four-lane
sections with design speeds of 40 mph or less. Facilities having design speeds of 40 mph
or less are to include sections of raised or restrictive median for enhancing vehicular and
pedestrian safety, improving traffic efficiency, and attainment of the standards of the
Access Management Classification of that highway system.

223 Median Treatments on Bridges

For divided highways, the District will determine the desired distance between structures.
Figures 2.0.1 and 2.0.3 in this chapter, indicate that a full deck is recommended if the open
space between the bridges is 20 ft. or less and required when less than 10 ft. For
structures with less than 20 ft. of clearance, consult with District Structures Design and
Facilities Maintenance before making a final decision.

Each District Office, in deciding on a single structure deck or twin bridges, must take into
account the inspection and maintenance capabilities of its personnel and equipment. If the
total width for a single structure exceeds the capacity of district maintenance equipment
(approximately 60 ft. reach), twin structures may be specified and the open distance
between structures determined by the practical capability of the maintenance and
inspection equipment. This is particularly important for girder superstructures because
those areas that cannot be reached by topside equipment might require catwalks, ladders
or other access features. Such features will add to the cost of superstructures and must be
accounted for in the initial selection of alternates.
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2.3 Shoulders

Roadway shoulder width, slope and superelevation criteria are provided in the criteria
tables and figures. Paved outside shoulders, 5 ft. in width, are required on all new
construction, reconstruction and lane addition projects for all highways except freeways,
which generally require a 10 ft. paved outside shoulder.

Specific widths have also been adopted for interstate, expressway, single and double lane
ramps and collector-distributor road shoulders. Total shoulder widths, paved shoulder
widths, and widths of paved shoulder separations between through pavement edge and the
near edge of any shoulder gutter are given for both right (outside) and left (inside) edges of
the roadway. See Shoulders in the criteria tables and figures.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.3.1 Shoulder Widths and Slopes - Freeways............ceevvvieeccnnnnnes 2-45
Table 2.3.2 Shoulder Widths and Slopes - Arterials Divided................... 2-46
Table 2.3.3 Shoulder Widths and Slopes - Arterials Undivided .............. 2-47
Table 2.3.4 Shoulder Widths and Slopes - Collectors Divided and
Undivided.........oooiiiiiicecccccssssss e 2-48
Figure 2.3.1 Shoulder Superelevation..........cccceeeiiiieeieiccsssssss s 2-49
Figure 2.3.2 Typical Paving Under Bridge For Outside Shoulders........... 2-50

The Design Standards, Index 104, provides additional details for paved shoulders.

Figures 2.0.1 and 2.0.2 include criteria for shoulder widths on various bridge sections.
Where these widths differ from those required for roadways or ramps, decisions about the
final values chosen for the project must be coordinated between the Roadway and
Structures Design Offices.

Generally, the outside shoulder width for bridges should be the same width as the approach
roadway shoulder up to a maximum of 10 feet. On roadway alignments having 12 ft.
shoulders with continuous barrier walls and closely spaced bridges, a 12 ft. bridge shoulder
width may be considered. The decision to use 12 ft. bridge shoulder widths should be
coordinated with the District Design Engineer.
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For shoulder cross slope criteria on bridges see Section 2.1.5 of this chapter.

It is desirable to pave the median section and a 10 ft. outside shoulder under overpass
bridges. In addition, miscellaneous asphalt should be placed from the paved shoulder to
the slope pavement. This pavement will provide additional safety, enhance drainage,
reduce maintenance and improve appearance. See Figure 2.3.2.

For paved shoulders at railroad crossings see the Design Standards, Index 560.

2.3.1 Limits of Friction Course on Paved Shoulders

Friction courses on limited access facilities shall be extended 8 inches onto both the
median and outside paved shoulders of roadways.

Friction courses shall be extended the full width of the paved shoulder on non-limited
access highways to accommodate bicyclist usage.

2.3.2 Shoulder Warning Devices (Rumble Strips)

The safety of freeways and other limited access facilities on the State highway system is to
be enhanced by the installation of shoulder warning devices in the form of rumble strips.
Projects on limited access facilities shall include the construction of ground-in rumble strips.
Several types of applications have been tested. The ground-in strips provide the desired
warning to the driver and consistency in application has been possible using this
construction process.

These ground-in strips are installed using two patterns. The skip array is the standard array.
These are used on both inside and outside shoulders on divided highway sections. The
continuous array shall be constructed in advance of bridge ends for a distance of 1000 ft. or
back to the gore recovery area for mainline interchange bridges. Other areas may be
specified in plans.

Methods and types of application other than described above and in the Design
Standards, Index 518, shall not be used unless concurred in by the State Roadway Design
Engineer. Approval will be considered only with sufficient documented justification for
deviation from the standard.
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The Design Standards, Index 518, has been prepared to provide all needed details. This
index also gives standards for raised rumble strips for use at structures where the bridge
shoulder width is less than the width of the useable shoulder on the approach roadway.
Notes for locations of raised rumble strip applications are also included on the index.

24 Roadside Slopes

Criteria and details are included in the criteria tables and figures and in Chapter 4 of this
volume.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.4.1 Roadside SIopes........ccccvrririiiiiinssssssssssss e 2-51
2.5 Borders

Border widths for new construction or major reconstruction where R/W acquisition is
required are provided in the criteria tables and figures:

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.5.1 Highways with Flush Shoulders..........ccccooiiiiiiieeeeeeeeeeeeee 2-52
Table 2.5.2 Highways with Curbs or Curb and Gutter...........ccccccrrrrrrennens 2-53

On highways with flush shoulders, the border is measured from the shoulder point to the
right of way line. Border widths are to accommodate (1) roadside design components such
as signing, drainage features, guardrail, fencing and recovery area, (2) the construction and
maintenance of the facility and (3) permitted public utilities.

On highways with curb or curb and gutter, the border is measured from the lip of the gutter
(or face of curb when there is not a gutter) to the right of way line. The border provides
space for a buffer between vehicles and pedestrians, sidewalks with ADA provisions, traffic
control devices, fire hydrants, storm drainage features, bus and transit features, permitted
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public utilities and space for aesthetic features such as sod and other landscape items.
The functional needs and safety of the urban highway are of primary importance.

Projects involving bridges will require coordination to match the features of the roadway
with those of the bridge.

On existing streets and highways where R/W cannot be acquired or where the decision has
been made to simply maintain and preserve the facility, the border area must be reserved
for the functional and safety needs of the facility. Extraordinary design effort will be
required to meet ADA requirements, driveway construction and the other essential features.
Spot R/W acquisitions may be required along the corridor to accommodate these essential
components. The absolute minimum border under these conditions is 8 feet.

2.5.1 Limited Access Facilities

Limited access facilities shall be contained by fencing, or in special cases, walls or barriers.
These treatments shall be continuous and appropriate for each location. Treatment height
and type may vary under special conditions. The treatment is typically placed at or near
the limited access right of way line, but location may be adjusted based on site-specific
conditions (i.e., ponds, trees, bridges, etc.). Placement information and additional data is
included in the Design Standards, Indexes 450, 451, and 452.
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2.6 Grades

The profile grade line defines the vertical alignment for roadway and bridge construction.
As with other design elements, the characteristics of vertical alignment are influenced
greatly by basic controls related to design speed, traffic volumes, functional classification,
drainage and terrain conditions. Within these basic controls, several general criteria must
be considered:

Criteria Tables and Figures Cross Reference

Table/Figure Title Page

Table 2.6.1 Maximum Grades.........cccevveeeccissnsssssssssss s e 2-55
Table 2.6.2 Maximum Change in Grade Without Vertical Curves ........... 2-55
Table 2.6.3 Criteria for Grade Datum...........cooovviiiiiieeereccccerrr s 2-56
Table 2.6.4 Grade Criteria for Curb and Gutter Sections.............ccccu....... 2-56

Minimum clearances for structures over railroads are given in Table 2.10.1. Additional
information, including at-grade crossings, is given in Chapter 6 of this volume.

The Department's minimum for structure clearance over all highways is given in the criteria
tables and figures. Exceptions to this policy shall be permitted only when justified by
extenuating circumstances and approved as a variation or exception.

The clearance required for the roadway base course above the Base Clearance Water
Elevation is given in the criteria tables and figures. The limiting relationship between the
pavement elevation and the Design Flood Elevation is discussed in the FDOT Drainage
Manual (Topic No. 625-040-002).

Grades for structures over water shall be designed to provide the desirable vertical
clearance as stipulated in Section 2.10 of this chapter.

The Design Standards lists utility clearances and minimum covers and maximum fill
heights for all types of culverts.
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2.7 Sight Distance

Minimum stopping and passing sight distances are given in the criteria tables and figures:

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.7.1 Minimum Stopping Sight Distance...........cccoocrrirrsrssnnneennnes 2-57
Table 2.7.2 Minimum Passing Sight Distance...........ccccooiirrrisnssnnnnnneennn: 2-58
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2.8 Curves

2.8.1 Horizontal Curves

Design speed is the principal factor controlling horizontal alignment. Several geometric
standards related to design speed are very specific. Other criteria cannot be defined as
specifically and require that judgments be made by designers in consideration of local
conditions.

2.8.1.1 Supplemental Alignment Control (Mainline)

On projects which include roadways and bridges, coordination between the Roadway and
Structures Design Offices may be necessary for those horizontal alignment issues affecting
the location or geometry of the structure(s).

If possible, horizontal curves, PI's and superelevation transitions should not be placed
within the limits of a structure or approach slabs. Because of the impact on the structure
framing, spiral curves or alignments that result in skews greater than 45 degrees should be
avoided. When skews greater than 45 degrees and/or spirals are necessary, specific
justification shall be submitted to the District Design Engineer for concurrence, prior to
proceeding with the alignment. For alignments that result in skews greater than 45
degrees, alternate framing concepts that relieve the severe skew effect should be
considered. This may consist of longer bridges, placing framing members normal to the
skew, etc.

Placement of stationing equations within the limits of a structure should be avoided on
contract plans. Such equations unnecessarily increase the probability of error in both the
design and construction phase.

Further guidelines have been established by the Department for lengths of horizontal
curves, maximum deflections without curves, redirection of through lanes at intersections
and minimum transition lengths between reverse curves. The criteria given are intended for
use in establishing minimum lengths for both rural and urban conditions. See the criteria
tables and figures.
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Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.8.1a Maximum Deflections Without Horizontal Curves................. 2-59
Table 2.8.1b Maximum Deflection for Through Lanes Through

INtersecCtions.........ciiiiieeeeiii e 2-59
Table 2.8.2a Length of Horizontal Curves...........ccooiiiiiieeecccciceeeeee e 2-60
Table 2.8.2b  Arc Length (in feet) of Compound Curves with

One-Half/Double Radii - Turning Roadways.............cccevvenneeee 2-60
Table 2.8.3 Maximum Curvature of Horizontal Curve (Using

Limiting Values of "e" and "f"')....cceecceiiiice e 2-61
Table 2.8.4 Maximum Horizontal Curvature Using Normal

Cross SIopes (0.02)........ccoeeeeeeeereerrssssssssssss s ssssssssssssssssssssnes 2-61

For small deflection angles (5° or less), curves should be suitably lengthened to avoid the
distracting appearance of a kink. Curves should be at least 500 ft. long for a central angle
of 5° and the minimum increased 100 ft. for each 1° decrease in the central angle (900 ft.
fora 1° central angle). This treatment may not be practical in developed or environmentally
sensitive areas or for major modifications of existing facilities.

For design, the aesthetic control given above should be considered where practical, but
may be compromised where other considerations warrant such action. Discernment of
alignment changes in an urban setting is normally minimal due to the masking effects of
development, traffic signs, various items of interest and similar distracting stimuli.

For information on the maximum deflection without a curve, see Table 2.8.1.

When superelevation is required for curves in opposite directions on a common tangent, a
suitable distance is required between the curves. This suitable tangent length should be
determined as follows:

1. 80% of the transition for each curve should be located on the tangent.
2. The suitable tangent length is the sum of the two 80% distances, or greater.
3. Where alignment constraints dictate a less than desirable tangent length between

curves, an adjustment of the 80/20 superelevation transition treatment is allowed
(where up to 50% of the transition may be placed on the curve).
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The use of compound curves in horizontal alignment should be avoided where simple
curves can be used. When compound curves are necessary on open highways, the ratio of
the flatter radius to the sharper radius should not exceed 1.5:1. For turning roadways and
intersections a ratio of 2:1 (where the flatter radius precedes the sharper radius in the
direction of travel) is acceptable.

The length of compound curves for turning roadways when followed by a curve of one-half
radius or preceded by a curve of double radius should be as shown in Table 2.8.2b.

2.8.1.2 Supplemental Alignment Control (Intersections)

For redirection or offset deflection of through lanes through intersections, see the values
given in Table 2.8.1b. Curves are not required for these angular breaks. However, short
curves may be desirable at each end, especially if pavement markings are used through
the intersection to provide positive guidance to the motorist.

2.8.1.3 Roadway Transitions

Transition details have been developed and included in the Design Standards.
Transitions on curved alignment will require special design details in the contract plans.

2.8.2 Vertical Curves

Minimum lengths for crest and sag vertical curves are provided in the criteria tables and
figures.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page

Table 2.8.5 Minimum Lengths of Crest Vertical Curves Based on Stopping
Sight Distance........cccrre e 2-62

Table 2.8.6 Minimum Lengths of Sag Vertical Curves Based on Stopping
Sight Distance and Headlight Sight Distance........................ 2-63
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2.9 Superelevation

Superelevation rates of 0.10 maximum (rural) and 0.05 maximum (urban) are used by the
Department on the State Highway System. Charts for these rates are in the criteria tables
and figures. Additional data is contained in the Design Standards, Indexes 510 and 511.

The standard superelevation transition places 80% of the transition on the tangent and 20%
on the curve. In special situations this treatment can be adjusted to allow up to 50% of the
transition to be placed on the curve.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.9.1 Superelevation Rates for Rural Highways, Urban Freeways

and High Speed Urban Highways (€ max =0.10).......ccccccennnneee 2-64
Figure 2.9.1 Superelevation Rate For Rural Highways, Urban Freeways

and High Speed Urban Highways (€ max =0.10).......ccccccennnneee 2-65
Table 2.9.2 Superelevation Rates for Urban Highways and High Speed

Urban Streets (€max= 0.05)....ccccceriiiieeeeeeeeeeeenneees 2-66
Figure 2.9.2 Superelevation Rates for Urban Highways and High Speed

Urban Streets (€max= 0.05)....ccccceriiiieeeeeeeeeeeenneees 2-67
Table 2.9.3 Superelevation Transition Slope Rates for Rural Highways,

Urban Freeways and High Speed Urban Highways .............. 2-68
Table 2.9.4 Superelevation Transition Slope Rates for Urban Highways

and High Speed Urban Streets ..........ccco e eiiiiieicississsssscnns 2-68
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210 Vertical Clearance

Minimum vertical clearances, with the exception of structures over water (see Section
2.10.1), are contained in the criteria tables and figures.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page

Figure 2.10.1 Clearances — Rural and Urban Interstates (Freeways),
Arterials and Collectors, with Projected 20-Year ADT of

1500 Or Greater.........cccceeeveeeviiiiesscs s e 2-69
Figure 2.10.2 Clearances — Rural Arterials and Collectors with

Projected 20-Year ADT of Less than 1500 ...............ccccaeeenes 2-70
Figure 2.10.3 Clearances — Urban Arterials and Collectors

(Without Curb and Gutter)..........coooeeeiiiiiiiiiicrcrrr s 2-71
Figure 2.10.4 Clearances — Urban Arterials and Collectors

(Curb and GuULter) .........ccoveiiiiieeeer e 2-72
Table 2.10.1 Vertical Clearances for Bridges........cccccmmiiemccciiiiiinneeseeeccees 2-73
Table 2.10.2 Minimum Vertical Clearances for Signs........ccccccoeemrrrrrerennes 2-75
Table 2.10.3 Minimum Vertical Clearances for Signals...........ccccoeeerrrrennees 2-75

2.10.1 Vertical Clearance Over Water

Unless otherwise specifically approved by the District Structures Design Engineer for
Category 1 Structures or the State Structures Design Engineer for Category 2 Structures,
the minimum vertical clearance over water shall conform to the following criteria:

1. Environment:

a. For concrete superstructures classified as moderately aggressive or
extremely aggressive due to chloride content, the minimum vertical clearance
is 12 ft. above Mean High Water (MHW).

b. For steel superstructures, the minimum vertical clearance shall be obtained
from the District Maintenance Engineer, but shall not be less than those
specified above for the concrete superstructures.
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2. Drainage:

The minimum vertical clearance requirement shall also conform to the FDOT
Drainage Manual, Chapter 4 (Topic No. 625-040-002).

3. Navigation:

The minimum vertical clearance for navigational purposes shall be determined in
accordance with the FDOT Drainage Manual, Chapter 4, unless the agency having
jurisdiction over the waterway has a more stringent requirement.

Information on the Normal High Water, control water elevation, or Mean High Water
can be obtained from the appropriate Drainage Design Engineer.

Widening of existing structures which do not meet the minimum vertical clearance
criteria stated above (either before or after the widening) may be justified
hydraulically and/or economically. However, the encroachment of vertical clearance
criteria may be limited and must be approved by the agency having jurisdiction over
the navigable waterway.

210.2 Airspace Obstructions

Federal, state, and local regulations exist to protect the national airspace system that must
be considered when planning and implementing construction that may adversely impact
military or public-use aviation facilities (airport, seaport, or heliport), navigational aids, and
instrument approach flight procedures in Florida.

FAA Notification:

Federal law, Title 14 Code of Federal Regulations (CFR), Federal Aviation Regulations
(FAR), Part 77, “Objects Affecting Navigable Airspace”, requires that prior notification
must be given to the Federal Aviation Administration (FAA) regarding any construction or
alteration (permanent or temporary) of structures that meet the specific criteria given in
Table 2.10.5.

For further guidance on airspace obstructions (notification and permitting) refer to Section
13.5.1, FDOT Aviation Office Coordination, this volume.
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2.11 Horizontal Clearance and Clear Zone

Horizontal clearance is the lateral distance from a specified point on the roadway such as
the edge of travel lane or face of curb, to a roadside feature or object. Horizontal
Clearance applies to rural and urban highways with either flush shoulders or with curbs.
Horizontal clearance requirements vary depending on the type of roadway and the feature
or object.

For roadways with flush shoulders, horizontal clearance requirements for certain features
and objects are based on the clear zone width. That is, the feature or object is to be
outside the clear zone. Clear zone is the roadside area available for safe use by errant
vehicles. This zone may consist of a shoulder, a recoverable slope, a non-recoverable
slope, and/or a clear runout area. Clear zone is further described in Chapter 4 of this
volume.

For roadways with curbs, the presence of curb conflicts with the clear zone concept and it
is often not practical to provide full clear zone widths due to restricted right of way.
Therefore, while there are specific horizontal clearance requirements for curbed roadways,
these are not based on clear zone widths.

Roadway horizontal clearances and clear zone requirements are contained in the criteria
tables and figures.
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Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.11.1 Horizontal Clearance for Traffic Control Signs...................... 2-77
Table 2.11.2 Horizontal Clearance for Light Poles ............cccccoiiiimriiieennnnn. 2-77
Table 2.11.3 Horizontal Clearance for Utility Installations......................... 2-77
Table 2.11.4 Horizontal Clearance to Signal Poles and Controller

Cabinets for Signals ... 2-78
Table 2.11.5 Horizontal Clearance to Trees .........cccccervrrirrrsssnsnnnnnnnssnnnsnnnnens 2-78
Table 2.11.6 Horizontal Clearance to Bridge Piers and Abutments.......... 2-78
Table 2.11.7 Horizontal Clearance to Railroad Grade Crossing Traffic

L0707 11 o1 I D TN o 2-78
Table 2.11.8 Horizontal Clearance to Other Roadside Obstacles ............. 2-79
Figure 2.11.1 Horizontal Clearance to Guardrail ...........ccccoeeiiicseeneeenns 2-80
Table 2.11.9 Clear Zone Widths ...........coeviiiiiieiiesceee s 2-81

For horizontal clearances where roadways overpass railroads refer to Chapter 6 of this
volume.
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212 Bridge Railings and Separators

Bridge railings and separators on new and reconstruction projects shall be designed in
accordance with the Structures Design Guidelines. On reconstruction projects, where an
existing bridge is to remain, existing bridge rails must be replaced or upgraded unless the
rail meets criteria for new traffic rail barriers. All FDOT Standard Traffic Railing Barriers
conforming to the 700 Series Structures Standard Drawings, dated 2000 or later, and
prior FDOT Standard "F-Shape" Traffic Railing Barriers conforming to superseded
Structures Standard Drawings Indexes 700 and 14286 are both structurally and
functionally adequate. Refer to Structures Standard Drawings Index [-799 for
information on existing "F- Shape" Traffic Railing Barriers.

Existing FDOT Standard "New Jersey Shape" Traffic Railing Barriers conforming to
superseded Structures Standard Drawings Indexes 11407, 11460, 12670, 12931, 13857
and 74101 do not resist the equivalent loadings for NCHRP Report 350 Test Level 4 when
analyzed using the AASHTO LRFD methodology (Section 13 - Appendix A). Refer to
Structures Standard Drawings Index 1-799 for information on existing "New Jersey
Shape" Traffic Railing Barriers. These railings must be upgraded or replaced unless a
Design Exception is approved.

All other former FDOT bridge traffic railings not listed above, and any other traffic railings that
are not based on crash tested designs, are inadequate and shall be replaced, retrofitted or
excepted, as appropriate, using the criteria included in the Structures Design Guidelines.

Details and typical applications of various bridge rails and separators are given in the
criteria tables and figures.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Figure 2.12.1 Bridge Traffic Railings — "F" and Vertical Shapes................ 2-82
Figure 2.12.2 Bridge Traffic Railings — Other Shapes ..........cccooeemrrrrrreeenes 2-83
Figure 2.12.3 Bridge Railing — Pedestrian or Bicycle Bridge Railing......... 2-83
Figure 2.12.4 Bridge Railing and Separators — Median Barrier and

SePAratorsS ......coeeeeierireieer e e e e e e e e ———_ 2-84

Design Geometrics and Criteria 2-24



Topic #625-000-007 January 2003
Plans Preparation Manual, Volume | - English

213 Intersections

Design guides and criteria presented heretofore are also applicable to the proper design of
intersections.

2131 Circular Intersections (Roundabouts)

The circular intersection with all yield control is another design concept for the designer to
consider. Two critical elements of the small circular traffic pattern with a central island are
as follows:

1. Entry is by gap acceptance by having a yield condition at all entry legs.
2. Speeds through the intersection are 25 mph or less.

The use of this design is best for low speed facilities. Its use should be documented by a
complete intersection analysis and study, including alternate types of design.

The Florida Roundabout Guide (available through FDOT Maps and Publications Sales)
presents a methodology for identifying appropriate roundabout sites and estimating
roundabout capacity and delay. It describes the design principles and standards to which
roundabouts installed on state roadways must conform and offers guidelines for operational
features such as signing, marking, lighting, landscaping, etc.

All roundabout designs must be approved by the State Roadway Design Engineer.

213.2 Queue Length for Unsignalized Intersections

Turn lanes should comply with the Design Standards, Index 301 to the extent practical.
The available queue length provided should be based on a traffic study.

For low volume intersections where a traffic study is not justified, a minimum queue length
of 50 ft. (2 vehicles) should be provided for rural areas and small urban areas; for other
urban areas, a minimum queue length of 100 ft. (4 vehicles) should be provided.
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214 Interchanges

Design guides and criteria presented heretofore and in the Design Standards are also
applicable to the proper design of interchanges with their inherent ramps, speed change,
merging and weaving lanes. Where diamond ramps and partial cloverleaf arrangements
intersect the crossroad at grade, an at-grade intersection is formed. In urbanized areas,
high speed ramps, weaving areas and acceleration lanes are not appropriate. These ramp
terminals should be designed as intersections consistent with the design speed and
character of the roadway.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Table 2.14.1 Ramp Widths - Turning Roadways.........ccccccceiimieeciiirececennnens 2-85

2141 Limited Access Right of Way Limits at Interchanges

The following criteria will be used in establishing limited access limits along crossroads at
interchanges:

1. For rural interchanges, limited access will extend along the crossroad to a point 300
ft. minimum beyond the end of the acceleration or deceleration taper. In the event
these points are not opposite, the point most remote from the project will be the
control and the limited access on both sides will end at that station along the
crossroad. Where no taper is used, the limited access will be carried to a point 300
ft. minimum beyond the radius point of the return. In this case also, the radius point
most remote from the project will control.

2. For interchanges in urban areas, the criteria given above will apply except that the
limited access will end a minimum of 100 ft. beyond the end of taper or the radius
point of the return.

3. For unsymmetrical interchanges such as half-diamonds and partial clover leafs, etc.,
the limited access right of way along the crossroad on that side having no ramp will
extend to a point opposite that point controlled by the ramp.

4. Limited access along crossroads overpassing limited access facilities (with no
interchange) shall be extended approximately 200 feet, measured from the mainline
right of way line, along the crossroad. This distance may be reduced or omitted if
the crossroad profile provides for adequate sight distance for existing or proposed
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driveways. The fence is generally tied into the crossroad structure end bent unless
required along the crossroad.

5. Any reduction in the values shown above for limited access limits must be approved
by FHWA for interstate projects and by the District Design Engineer for non-
interstate limited access facilities.

Access Management Rule 14-97 standards (714-97.003(1)j) regulate the location of
driveway connections and median openings in interchange areas on arterial roads. This
standard should be applied in accordance with the District procedures for implementing the
Rule, and should not be confused with minimum requirements for limited access right of
way.

214.2 Median Openings at Interchanges

Median opening locations at interchanges on arterial roads must consider Access
Management Rule 14-97 (14-97.003(1)(j)2) which states "The minimum distance to the
first median opening shall be at least 1320 feet as measured from the end of the taper of
the egress ramp." This standard is to be applied in accordance with the FDOT median
opening decision process. As a minimum, for all crossroad facilities at interchanges in both
rural and urban areas, a median opening may be centered no less than 50 ft. beyond the
end of limited access except that a minimum distance of 660 ft. to the ramp median
opening will be required. In no case should access be permitted between the interchange
proper and the median opening as established by these criteria.

2143 Ramp Widths

Ramp widths for interchange ramp terminal design are given in Table 2.14.1.
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215 Lighting Criteria

Lighting Criteria is contained in the criteria tables and figures and in Chapter 7 of this
volume.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page

Table 2.15.1 Conventional Lighting - Roadways ..........ccccoieecmeccccccecnnnennns 2-86
Table 2.15.2 Highmast Lighting - Roadways..........ccccccceiimiceecsnnecrecenneeeees 2-86
Table 2.15.4 Rest Area Lighting....ccceeeoiiiiiiiccrrrces e e r e e 2-87
Table 2.15.5 Mounting Height Restrictions..........c.cccoimicii e 2-87

2.16 Four-Lane High-Speed Suburban Arterial Highways

The two classifications of rural and urban are generally sufficient for the design of Florida's
arterial highways; however, there are some areas that do not lend themselves to these
classifications. These are transitional areas where conditions along the highway change
from rural to urban or from urban to rural. Also, there are urban arterial highways where
the anticipated operating speeds are higher than standard urban design speeds. Because
of the undesirable effects of having curb and gutter on high speed highways, four-lane high
speed suburban arterial highway typical sections have been developed to insure that these
highways are designed consistently and to minimize the need to process design exceptions
and variations. These typical sections are found in Exhibit TYP-13 and TYP-14 of Chapter
6, Volume I

Special design criteria in this section have been developed for these four-lane high-speed
suburban arterial highways. For criteria and other guidance not listed below, the designer is
to use the values that are commensurate with a four-lane rural arterial highway having the
same design speed and traffic volumes. Use of this special criteria is restricted to facilities
in developing suburban areas which are initially constructed with 4 lanes and are included
in the State Transportation Improvement Program (STIP) for 6 lanes in the future.

The design of the initial 4 lane facility should also take into consideration the ultimate 6 lane
section that these roadways will have in the future. Special attention to the ultimate
location of drainage structures, sidewalk offset and elevation, superelevation and curve
radii can minimize the amount of reconstruction of these elements. To illustrate two
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possible scenarios, Figure 2.16.1 and Figure 2.16.2 show examples of four-lane high-
speed suburban arterial sections with the future six-lane low-speed urban arterial typical
section superimposed.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page

Figure 2.16.1 Curb and Gutter Section............ccccerririiriirrcsssseeeeeeee 2-88
Figure 2.16.2 Flush Shoulder Section.........cccoooiiirriiccsicreeeeee e 2-88
Figure 2.16.3 Superelevation Rates for Suburban Sections..............cc....... 2-89

2.16.1 Design Speed

The maximum design speed of four-lane high-speed suburban arterial highways is 55 mph.

216.2 Pedestrian and Bicycle Facilities

Four-lane high-speed suburban arterial highways shall have bike lanes and sidewalks.

2.16.3 Medians

The minimum median width for four-lane high-speed suburban arterial highways may be
reduced to 30 feet as opposed to 40 feet minimum required in Table 2.2.1. \When this is
done neither a design exception nor design variation is required.

2.16.4 Friction Course

Because of the higher speeds and the associated risk of hydroplaning, FC-5 friction course
is to be provided to reduce surface water. The FC-5 friction course should be placed at the
lip of the gutter in accordance with the Design Standards, Index 300.
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2.16.5 Border Width

A minimum border width of 35 feet measured from the outside edge of the traveled way to
the right of way is to be provided on all four-lane high-speed suburban arterial highways
with or without curb and gutter.

2.16.6 Grades

The maximum grade for four-lane high-speed suburban arterial highways is 5%.

2.16.7 Horizontal Curves

The maximum deflection without horizontal curvature is commensurate with rural new
construction and comparable design speeds.

216.8 Superelevation

When these suburban typical sections are superelevated, the maximum superelevation rate
is 0.05 (See Figure 2.16.3).

2.16.9 Horizontal Clearance and Clear Zone

Horizontal Clearances and Clear Zones for these sections are to be commensurate with
flush shoulder, new construction conditions.

2.16.10 Monitoring

These high-speed suburban arterial highways will require that the county, section, begin
milepost and end milepost for these sections be reported to the State Roadway Design
Office during the Phase Il Design. The District Design Engineer shall report to the State
Roadway Design Engineer a speed study containing the speed histograms, the 85"
percentile and the 10 mph pace speeds within one year after opening, then again between
three to four years after opening. This data along with other data collected will be used to
evaluate the overall effectiveness and safety of these high-speed suburban arterial
highways.
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Glossary of Terms

In the application of the criteria in this manual, the following definitions are assigned for
consistency of understanding and interpretation.

1.

Arterials: Divided or undivided, relatively continuous routes that primarily serve
through traffic, high traffic volumes, and long average trip lengths. Traffic movement
is of primary importance, with abutting land access of secondary importance.
Arterials include expressways without full control of access, US numbered routes
and principal state routes. May be classified as urban or rural.

Auxiliary Lane: The designated widths of roadway pavement marked to separate
speed change, turning, passing and climbing maneuvers from through traffic. They
may also provide short capacity segments.

C-D Roads: Collector-Distributor Roads are limited access roadways provided
within a single interchange, or continuously through two or more interchanges on a
freeway segment. They provide access to and from the freeway, and reduce and
control the number of ingress and egress points on the through freeway. They are
similar to continuous frontage roads except that access to abutting property is not
permitted.

Collectors: Divided or undivided routes which serve to link arterial routes with local
roads or major traffic generators. They serve as transition link between mobility
needs and land use needs. Collectors include minor state routes, major county
roads, and major urban and suburban streets.

FIHS: Florida Intrastate Highway System. An interconnected statewide system of
limited access facilities and controlled access facilities developed and managed by
the Department to meet standards and criteria established for the FIHS. It is part of
the State Highway System, and is developed for high-speed and high-volume traffic
movements. The FIHS also accommodates High-Occupancy Vehicles (HOVs),
express bus transit and in some corridors, interregional and high speed intercity
passenger rail service. Access to abutting land is subordinate to movement of traffic
and such access must be prohibited or highly regulated.

Freeways: Divided arterial highways, with full control of access. Movement of
traffic free of interference and conflicts is of primary importance. Essential elements
include medians, grade separations, interchanges, and, in some cases, collector-
distributor roads and frontage roads. Freeways include Interstate, toll road and
expressway systems. May be classified as urban or rural.

HOV Lane: Special designated widths of pavement marked to provide travel lanes
for high occupancy vehicles (HOV). They may be directly adjacent to other travel
lanes or separated.
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10.

11.

12.

13.

14.

15.

16.

Local Roads: Routes which provide high access to abutting property, low average
traffic volumes, short average trip lengths and on which through traffic movements
are not of primary importance. Local roads include minor county roads, minor urban
and suburban subdivision streets, and graded or unimproved roads.

Rural Areas: Places outside the boundaries of concentrated populations that
accommodate higher speeds, longer trip lengths and freedom of movement, and are
relatively free of street and highway networks. Rural environments are surroundings
of similar characteristics.

Streets: The local system which provides direct access to residential
neighborhoods and business districts, connects these areas to the higher order road
systems and offers the highest access to abutting property; sometimes deliberately
discouraging through-traffic movement and high speeds.

Note: Local roads and streets are not generally a part of the State Highway System
and therefore, may not be governed by the FDOT roadway design criteria, but by
the Manual of Uniform Minimum Standards for Design, Construction and
Maintenance for Streets and Highways and/or criteria established by the local
government.

Traffic Lane/Traveled Way: The designated widths of roadway pavement,
exclusive of shoulders, marked to separate opposing traffic or vehicles traveling in
the same direction. Traffic lanes include through travel lanes, auxiliary lanes, turn
lanes, weaving, passing, and climbing lanes. They provide space for passenger
cars, trucks, buses, recreational vehicles and, in some cases, bicycles.

Travel Lane: The designated widths of roadway pavement marked to carry through
traffic and to separate it from opposing traffic or traffic occupying other traffic lanes.
Generally, travel lanes equate to the basic number of lanes for a facility.

Roadway: The portion of a highway, including shoulders, for vehicular use. A
divided highway has two or more roadways.

Urban Areas: Places within boundaries of concentrated populations, where density
of street and highway networks, travel speeds, nature and composition of vehicles
and pedestrian traffic dictate street and highway characteristics that promote lower
speeds, better circulation movements, more delineation and traffic guidance
devices, shorter trip lengths and provisions for pedestrians and bicycles. Urban
environments are surroundings of similar characteristics.

Urbanized Areas: Transitional zones between rural and urban areas, with
characteristics approaching or similar to urban areas.

High Speed: Descriptive term used to summarize all conditions governing the
selection of Design Speeds 50 mph and greater.
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17.  Low Speed: Descriptive term used to summarize all conditions governing the
selection of Design Speed of less than 50 mph.

18.  Truck Traffic: When significant, heavy, substantial, high percent, etc. truck traffic is
used as a qualifying control, it shall mean 10% of the AADT or 10% of the daily
count (24 hr.)

19.  Low Volume and High Volume: Descriptive term used to describe certain
operating characteristics and driver expectancy on highways. Criteria for some
elements are selected according to these qualifying controls. Standards for these
controls are given in the following table.
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Standards for Low and High Volume Highways

in Annual Average Daily Volumes

HIGHWAY TYPE LOW VOLUME HIGH VOLUME
AADT AADT

FREEWAY - URBAN

4-LANE FACILITY 57,000 69,000

6-LANE FACILITY 86,000 103,000

8-LANE FACILITY 114,000 138,000
FREEWAY - RURAL

4-LANE FACILITY 46,000 56,000

6-LANE FACILITY 69,000 83,000

8-LANE FACILITY 92,000 111,000
ARTERIALS - URBAN

2-LANE FACILITY 16,000 20,000

4-LANE FACILITY 37,000 43,000

6-LANE FACILITY 55,000 64,000

8-LANE FACILITY 69,000 80,000
ARTERIALS - RURAL

2-LANE FACILITY 9,000 14,000

4-LANE FACILITY 38,000 47,000

6-LANE FACILITY 58,000 71,000
COLLECTOR - URBAN

2-LANE FACILITY 11,000 16,000

4-LANE FACILITY 37,000 45,000
COLLECTOR - RURAL

2-LANE FACILITY 8,000 13,000

4-LANE FACILITY 30,000 38,000

LOW VOLUME FACILITIES ARE HIGHWAY TYPES WITH PROJECTED DESIGN YEARS

HIGH VOLUME

AADT VOLUME EQUAL TO ORLESS THAN THE LOW VOLUME VALUES
SHOWN.

FACILITIES ARE HIGHWAY TYPES WITH PROJECTED DESIGN YEAR
AADT VOLUME EQUAL TO OR GREATER THAN THE HIGH VOLUME
VALUES SHOWN.
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Figure 2.0.1 Partial Bridge Sections *
Inside Outside
Shoulder Shoulder
&' ! Lane = I5' &'
6' 2 lanes = 24' 0"
RAMPS
6' 2 Lanes Aux. Lane 0’
0’ 3-4 Lanes Aux. Lane 0
&' 2 lanes 0’
Varj":s o' 3-4 Lanes 0"
! l Shoulder Shoulder
L/ € Median
|I Varies 2-3-4 Lanes | Aux. Lane 0’
|| (See Rawy. Plans)
| See Rdwy ans 2-3-4 Lanes 0’
! Barrier Wall
M Shoulder Shoulder

** See Section 2.2.3.

DIVIDED HIGHWAYS

Note:  Minimum values may change if on horizontal curve.

* Sections thru bridge deck shown. Sections thru approach
slab and permanent retaining wall similar.

DESIGN SPEED 50 mph AND GREATER

Legend: ﬂ - Appropriate barrier: Type varies, F Shape shown. See Section 2.12.

FREEWAYS AND DIVIDED ARTERIALS (4 OR MORE LANES)
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Figure 2.0.2 Bridge Section *

Shoulder Shoulder
Width »#* Travel Lanes Widih #*#%

L/‘@ Rdwy.

; | ;
p--- L i 4.3

CROWNED SECTION
(UNDIVIDED - ARTERIALS AND COLLECTORS)

#* Sections thru bridge deck shown.
Sections thru approach slab and
permanent retaining wall similar.

** Shoulder Widths:

High Volume = 10’
Normal Volume = 10
Low Volume = 8'

Legend: ﬂ - Appropriate barrier: Type varies,
F Shape shown. See Section 2.12.
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Figure 2.0.3 Partial Bridge Sections *

8
Edge of -—-I, .
Travel Lane—"]—L& i 2
Gutter Line— o

*** Full Section (Belween Gutter Lines) Sidewalk

*
| varies | | 30" Min. 6"
| | Edge of Trovel Lane ]
[\ or Bicycle Lane (R1.}
C /

| Raised Median *%% Full Section (Belween Gutter Lines)  Sidewalk

)
o |

16 16"
€ Medion — —
Edge of Travel Lane
Or Bicycle Lone (Rit.) i

DIVIDED HIGHWAYS
URBAN: Design Speed of 45 mph or less (Curb & Gutter}

T

Sidewalk  *%% Full Section (Between Gutter Lines)  Sidewalk

| € Rdwy.
| 16" ! 16" |
Edge of Travel Lane
or Bicycle Lane (R1.)
——

|
|
CROWNED SECTION
URBAN:@ Design Speed of 45 mph or less (Curb & Gutler)

Legend: I] - Appropriate barrier: Type varies. » Sections thru bridge deck shown.
Vertical Shape shown. See Section 2.12. Sections thru approach slab and
permanent refaining wall similar.
- Appropriate barrier: Type varies, *#% See Section 2.2.3.
F Shape shown. See Section 2.12. *%* |ncludes Shoulders. Travel Lanes, Bicycle Lones. efc.
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Figure 2.0.4 Bridge Section *
Raised
Traveled Median Or Traveled
* ¥ Way Barrier Way * %
* XK ¥ X Sidewalk ! Sidewalk * % ¥ E%
I
L Traffic ' Troffic |
E R/ Barrier #%s A Barrier #%% \ﬂ i]
I
*%x% Pedestrian ! *% %% Pedestrion
Railing Railing
DIVIDED ARTERIALS AND
COLLECTORS - URBAN
* Sections thru bridge deck shown. Sections thru approach slab
and permanent retaining wall similar.
* % 2.5' minimum, 5.5' with 4' bike lane and standard curb and gutter.
8' minimum for long bridges (500" or greater) and or
high level bridges.
10" minimum for sections where the approach roadway
has flush shoulders tnon-curb section).
* kK Use traffic barrier between traveled way and sidewalk and
separate pedestrian railing at back of sidewalk if heavy
pedestrian traffic is anticipated or facilily is near a school,
or design speeds on the bridge are 50 mph or greater.
If fishing is to be allowed but bicycle traffic is prohibited,
use 42" pedestrian railing.
LR L Sidewalks shall be g minimum of 5' in clear width and may be
located along one side of the bridge only.
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2.1 Lanes
Table 2.1.1 Lane Widths
LANE WIDTHS (FEET)
FACILITY THROUGH AUXILIARY
TYPE AREA oK SPEED TURNING | passiNG | cLIMBING
TRAVEL CHANGE (LT/RT/MED)
Rural 12 12 — — 12
FREEWAY
Urban 12 12 — — 12
Rural 12 12 12 12 12
ARTERIAL
Urban 12 4 12 4 12 14 124 12
Rural 126 11 2 11214 11215 12
COLLECTOR
Urban 1153 115 1134 113 12

d.

e.

1. 11 ft. permitted on non-FIHS roads if one of these conditions exist:

RAN and existing conditions are stringent controls
Facility operates on interrupted flow conditions
Design speed 40 mph or less

Intersection capacity not adversely affected

Truck volume 10% or less

12 ft. lanes for all 2-lane rural.

12 ft. lanes in industrial areas when RAN is available.

12 ft. when truck volume more than 10%.
11 ft. for low volume AADT.

With severe R/W controls, 10 ft. turning lanes may be used where design speeds are 40 mph or less
and the intersection is controlled by traffic signals. Median turn lanes shall not exceed 15 ft.
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2.1 Lanes
Table 2.1.2 Lane Widths - Special
LANE WIDTHS (FEET)
FACILITY SPECIAL
OFF SYSTEM URBAN
TYPE AREA HOV, BICYCLE DETOUR MULTI-
PURPOSE 5
Rural 12 = 14 -
FREEWAY
Urban 12 = 14 -
Rural 12 5, 11 -
ARTERIAL
Urban 12 43 11 85
Rural = 92 " =
COLLECTOR
Urban — 43 11 8¢
1. Separated or concurrent flow.
2. Designated or undesignated bike lane on shoulder pavement.
3. Designated or undesignated. See Section 8.4.1 of this volume.
4. For Freeway detours, at least one 12 ft. lane must be provided in each direction.
5. Urban multi-purpose lanes are usually used as refuge lanes but may be used for loading zones, bus

stops, emergency access and other purposes. Parking that adversely impacts capacity or safety is to
be eliminated whenever practical. Standard parking width is measured from lip of gutter, with a
minimum width of 8 ft. measured from face of curb.

6. 10 ft. to 12 ft. lanes for commercial and transit vehicles.

Table 2.1.3 Ramp Widths
RAMP WIDTHS (RAMP PROPER) FOR TANGENT AND LARGE RADII (= 500 ft.) SECTIONS
ONE LANE RAMPS 15 ft.
TWO LANE RAMPS 24 ft.

For ramp widths at turning roadways see Table 2.14.1.
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2.1 Lanes
Figure 2.1.1 Standard Pavement Cross Slopes
Lane
0.02—»
Lane Lane
0.02—= 0.02—»~
Lane Lane Lane
0.02—» 0.02—» 0.03 —m
| Lane Lane Lane Lane
’—-— 0.02 0.02—»~ 0.02— | 003
w
* o Lane | Lane Lane Lane
|— 0.02—e
T 0.02—» 0.03 ~»~ 0.03 —=
Lane Lane Lane Lane Lane
| Lane Lane Lane Lane Lane Lane
- 002 | =002 0.02— | ppr—w

’— - 0.03 0.03 —»-

All Travel Lanes One Direction

Maximum pavement cross slopes on tangent sections are:
0.04 for design speeds of 45 mph or less.
0.03 for design speeds greater than 45 mph.

These sections show only the standard slopes for adjoining travel lanes; they do not prescribe needed
lanes, lane usage or typical section requirements other than lane slope. These slopes are not
applicable to parabolic crowns.

The change in cross slope between adjacent through lanes shall not exceed 0.04.

Slopes on multi-purpose lanes may be 0.03 to 0.05. Portions of multipurpose lanes that are reserved
for parking and access isles for the physically handicapped shall have cross slopes not exceeding 1:50
(0.02) in all directions.

*NOTE: Four travel lanes may be sloped in one direction for curb and gutter sections only.
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2.1 Lanes

Table 2.1.4 Maximum Algebraic Difference in
Cross Slope at Turning Roadway Terminals

Maximum Algebraic Difference in Cross Slope
at Crossover Line (%)

Design Speed of Exit or Entrance Curve (mph)

Less than 35 6.0

35 and over 50

Crossover Line

=)
>
=

Crossover
Line

Algebraic Difference
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2.2 Medians

Table 2.2.1 Median Widths
MEDIAN WIDTHS (FEET)

TYPE FACILITY WIDTH

FREEWAYS

Interstate, Without Barrier 64 ,

Other Freeways, Without Barrier -—

Design Speed = 60 mph 60
Design Speed < 60 mph 40
All, With Barrier, All Design Speeds 26 ,

ARTERIAL AND COLLECTORS

Design Speed > 45 mph 40 5
Design Speed < 45 mph 22 4
Paved And Painted For Left Turns 12 4

Median width is the distance between the inside (median) edge of the travel lane of each roadway.
1 88 ft. when future lanes planned.
2. Based on 2 ft. median barrier and 12 ft. shoulder.

3. On reconstruction projects where existing curb locations are fixed due to severe right of way
constraints, the minimum width may be reduced to 19.5 ft. for design speeds = 45 mph, and to
15.5 ft. for design speeds < 40 mph.

4. Restricted to 5-lane sections with design speeds < 40 mph. On reconstruction projects where
existing curb locations are fixed due to severe right of way constraints, the minimum width may be
reduced to 10 ft. These flush medians are to include sections of raised or restrictive median for
pedestrian refuge and to conform to Section 2.2.2 of this volume and the Access Management
Rules.

5.  Curb sections with design speed of 50 mph which are posted at 45 mph or less may be 22 ft.
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2.3 Shoulders
Table 2.3.1  Shoulder Widths and Slopes - Freeways
WIDTH (FEET) SLOPES
WITHOUT SHOULDER GUTTER WITH SHOULDER GUTTER
HIGHWAY TYPE
FULL WIDTH | PAVED WIDTH | FULL WIDTH | PAVED WIDTH NORMAL ,
Median Median Median Median Median
Outside or Outside or Outside or Outside or Outside or
Left Left Left Left Left
dlane o | 4, 12 10 10 155 | 155 8 8 06
More
3-Lane 12 12 10 10 155 155 8 8 06 05
2-Lane 12 8 10 4 155 135 8 6 '
HOV Lane N/A 14 N/A 10 N/A N/A N/A N/A N/A 05,
1-Lane Ramp 6 6 4 2 115 115 43 4
2-LaneRamp | 4, 8 8 4 155 | 135 8 6
Non-Interstate
2-Lane Ramp | 4, 8 10 4 155 | 135 8 6
F Interstate
R B} .05
€-D Road 6 6 4 2 15 | 115 4 4
E 1-Lane
E
w | gD R 12 8 10 4 155 | 135 | 8 6
A
C-D Road .06
; 3-Lane 12 12 10 10 155 155 8 8
oD Road 12 12 10 10 | 155 | 155 | 8 8 06
(Lanes
One Auxiliary Lane
Way) Climbing & 12 N/A 10 N/A 155 N/A 8 N/A N/A
Weaving
Auxiliary Lane
Mainline
Terminal:
1-Lane Ramp 12 N/A 10 N/A 155 N/A 8 N/A N/A
2-Lane Ramp 12 N/A 10 N/A 155 N/A 8 N/A N/A
See COLLECTORS Table 2.3.4.
Frontage For local roads and streets see the FDOT Manual Of Uniform Minimum Standards For Design,
Road Construction And Maintenance For Streets and Highways.
1. Shoulders shall extend 4 ft. back of shoulder gutter and at a 0.06 slope back toward the gutter.

2. 0.06 when 4 lanes or more combined.

3. Shoulder pavement less than 6 ft. in width that adjoins shoulder gutter shall be the same type, depth and slope as the ramp
pavement.
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2.3 Shoulders

Table 2.3.2  Shoulder Widths and Slopes - Arterials Divided

WIDTH (FEET)
WITHOUT WITH SLOPES
SHOULDER GUTTER SHOULDER GUTTER
HIGHWAY TYPE
FULL WIDTH | PAVED WIDTH | FULL WIDTH | PAVED WIDTH NORMAL
Median Median Median Median Median
Outside or Outside , or Outside or Outside or Outside or
Left Left Left Left Left
12 12 5 4 155 155 8 8
4-Lane 10 10 5 4 155 155 8 8 .06
8 8 5 4 155 135 6 6
12 12 5 0,4 155 155 8 8
3-Lane 10 10 5 0.,| 155 155 8 8
8 8 5 0, 13.5 13.5 6 6
12 8 5 0, 155 135 8 6
2-Lane 10 8 5 0.,| 155 135 8 6
8 6 5 0,4 13.5 11.5 6 4
A 1-Lane Ramp 6 6 5 115 | 115 4, 4 05
R
T 2-Lane Ramp 10 6 5 15.5 13.5 8 6
E | & pRoad 6 6 5 2 15 | 115 4 4
R -Lane
.06
| C-D Road
A >-Lane 8 6 5 0 135 115 6 4
L Auxiliary Lane Same Same Same Same
S | Ciimbing & As N/A As NA | AS NA | LAS N/A N/A
Weaving Travel Travel Travel Travel
Divided Lanes Lanes Lanes Lanes
(Lanes Auxiliary Lane
V(\)/ne Mainline Terminal:
ay) 1-Lane Ramp 8 N/A 5 N/A 115 N/A 4 N/A N/A
2-Lane Ramp 12 N/A 10 N/A 155 N/A 8 N/A N/A
Auxil L Same Same 05
wuxiiary Lane As As 5 0 115 | NA 4 N/A o
At-Grade Travel | Travel .06
Intersection Lanes | Lanes
See Collectors Table 2.3.4.
Frontage Road Forlocal roads and streets see the FDOT Manual Of Uniform Minimum Standards For Design,
Construction And Maintenance For Street And Highways.

1. Shoulders shall extend 4 ft. back of shoulder gutter and have a 0.06 slope back toward the gutter.

2. Shoulder shall be paved full width through rail-highway at-grade crossings, extending a minimum distance of 50 ft. on each side
of the crossing measured from the outside rail. For additional information see the Design Standards, Index No. 17882.

3. Shoulder pavement less than 6 ft. in width and adjoining shoulder gutter shall be the same type, depth and slope as the ramp
pavement.

4. Paved 2 ft. wide where turf is difficult to establish. Paved 4 ft. wide (a) in sag vertical curves, 100 ft. minimum either side of the
low point, and (b) on the low side of superelevated traffic lanes extending through the curves and approximately 300 ft. beyond
the PC and PT.

LEGEND X High Volume Highways
FOR X Normal Volume Highways
VALUES X Low Volume Highways
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2.3 Shoulders

Table 2.3.3  Shoulder Widths and Slopes - Arterials Undivided

WIDTHS (FEET) SLOPES
WITHOUT WITH NORMAL 4
HIGHWAY TYPE SHOULDER GUTTER | SHOULDER GUTTER
FULL PAVED FULL PAVED
WIDTH WIDTH , WIDTH WIDTH
12 5 15.5 8
Multi-Lane 3 10 5 155 8
8 5 13.5 6
12 5 15.5 8
2-Lane 10 5 15.5 8
8 5 13.5 6
ARTERIALS . Same 06
Undivided Auxiliary Lane As 5 115 4
(lanes At-Grade Travel '
Two-Way) Intersections Lanes
See COLLECTORS Table 2.3.4.
For local roads and streets see the FDOT Manual Of
FrontageRoad | ypiform  Minimum  Standards for Design,
Construction And Maintenance for Streets and
Highways.
1. Shoulders shall extend 4 ft. back of shoulder gutter and have a 0.06 slope back toward the
gutter.
2. Shoulder shall be paved full width through rail-highway at-grade crossings, extending a

minimum distance of 50 ft. on each side of the crossing measured from the outside rail. For
additional information see the Design Standards, Index No. 17882.

3. All multi-lane facilities shall conform with Section 2.2.2 of this volume.
LEGEND X..... High Volume Highways

FOR X...... Normal Volume Highways
VALUES X.... Low Volume Highways
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2.3 Shoulders

Table 2.3.4  Shoulder Widths and Slopes - Collectors Divided and Undivided

WIDTHS (FEET)
SLOPES
WITHOUT SHOULDER GUTTER WITH SHOULDER GUTTER
HIGHWAY TYPE FULL PAVED FULL PAVED NORMAL ,
WIDTH WIDTH WIDTH WIDTH
Median Median Median Median Median
Outside Or Outside , Or Outside Or Outside Or Outside Or
Left Left Left Left Left
Cc
lo) 12 12 5 0, 155 155 8 8
L Lane 10 10 5 8 3 155 155 8 8
L 8 8 5 : 135 155 6 6
E
c 12 8 5 0s 155 135 8 6
: 2lane 10 8 5 0, 155 | 135 8 6 06 05
R 8 6 5 0s 135 115 6 4
S Auxiliary Same | Same
Divided Lane As As 5 4 15 | NA 4 N/A
(Lanes At-Grade Travel | Travel
One-Way) | Intersection Lanes | Lanes
Cc
o ) 12 5 155 8
L Multi-Lane 4 10 5 155 8
L 8 5 135 6
E 12 5 155 8
7 ZLane 10 5 155 8
8 5 135 6 .06
o
R Same Same
s Auxiliary As As
. Lane Travel Travel 1.5 4
Undivided | At-Grade Lanes Lanes
(Lanes | |ntersection

Two-Way)

1. Shoulders shall extend 4 ft. back of shoulder gutter and have a 0.06 slope back toward the gutter.

2. Shoulder shall be paved full width though rail-highway at-grade crossings, extending a minimum distance of 50 ft. on each side
of the crossing measured from the outside rail. For additional information see Design Standards, Index No. 17882.

3. The median shoulder may be paved 2 ft. wide in areas of the State where establishing and maintaining turf is difficult; however,
shoulders shall be paved 4 ft. wide (a) in sag vertical curves, 100 ft. minimum either side of the low point, and (b) on the low
side of superelevated traffic lanes, extending through the curve and approximately 300 ft. beyond the PC and PT.

4. All multi-lane facilities shall conform with Section 2.2.2 of this volume.

LEGEND ) CH High Volume Highways
FOR ) CH Normal Volume Highways
VALUES ) CH Low Volume Highways
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2.3 Shoulders

Figure 2.3.1 Shoulder Superelevation
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2.3 Shoulders

Figure 2.3.2 Typical Paving Under Bridge For Outside Shoulders
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24 Roadside Slopes
Table 2.4.1 Roadside Slopes
RURAL & URBAN RURAL ARTERIALS AND URBAN ARTERIALS
FREEWAYS, RURAL COLLECTORS WITH AND COLLECTORS
ARTERIALS AND PROJECTED 20 YR. AADT WITH CURB &
COLLECTORS, WITH LESS THAN 1500 AND RURAL | GUTTER
TYPE OF | pROJECTED 20 YEAR | LOCALS, URBAN ARTERIALS
FACILITY | AADT OF 1500 OR AND COLLECTORS WITHOUT
GREATER CURB & GUTTER
DESIGN SPEED DESIGN SPEED
45 mph OR GREATER ALL SPEEDS 45 mph OR LESS
Height Height Height
of Fill Rate of Fill Rate of Fill Rate
(feet) * (feet) * (feet) *
00-5 |16 0.0-5 [ 1:6 except where RIW 1:2 or to suit
is insufficient, then 1:6 property
5-10 | 1:6 to edge of to edge of CZ and 1:3 owner, not
CZand 1:4 will be permitted flatter than
Front All 1:6. R/W cost
Slope 10-20 | 1:6 to edge of 5-20 | 1:6 to edge of CZ and must be
CZand 1:3 1:3 except where considered for
RAN is insufficient high fill
>20 1:2 (with then 1:2 will be sections in
guardrail) permitted urban areas
1:4 or 1:3 with 12 or to suit
a standard
i . property
Back width 1:4 when R/W
All . All . ) All owner. Not
Slope trapezoidal permits or 1:3
. . flatter than
ditch and 1:6 )
1:6.
front slope
Transverse 1:10 or flatter
1:4 (others)

* Height of Fill is the vertical distance from the edge of the outside travel lane to the toe of front slope.
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2.5 Borders
Table 2.5.1 Highways with Flush Shoulders

Border

S
e

Shoulder Point
Roadway ’/

T

BORDER

TYPE WIDTH (FEET)
FACILITY

FREEWAYS
(INCLUDING 94,
INTERCHANGE RAMPS)

ARTERIALS
COLLECTORS 40
Design Speed > 45 mph

ARTERIALS
COLLECTORS 33
Design Speed < 45 mph

1. Measured from the edge of the outside travel lane to the R/W. Width may be reduced in area of
crossroad terminal as long as design meets requirements for clear zone, horizontal clearance,

drainage, maintenance access, etc.
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2.5 Borders
Table 2.56.2 Highways with Curbs or Curb and Gutter
R/W
« Border
|< L
+ Buffer
Siri, I{ 1k
p - Sidewa Buffer Strip Curb Traveled Way
' o |
| T
BORDER
MINIMUM WIDTH (FEET)
TYPE
FACILITY BIKE LANES OR OTHER
TRAVEL LANES AT CURB AUXILIARY LANES AT
CURB
ARTERIALS
COLLECTORS 14 12
Design Speed 45 = mph
ARTERIALS
COLLECTORS 12 10
Design Speed < 40 mph
URBAN COLLECTOR
STREETS 10 8

Design Speed < 30 mph

Design Geometrics and Criteria

2-53



Topic #625-000-007 January 2003
Plans Preparation Manual, Volume | - English

THIS PAGE LEFT BLANK INTENTIONALLY

Design Geometrics and Criteria 2-54



Topic #625-000-007
Plans Preparation Manual, Volume | - English

January 2003

2.6 Grades
Table 2.6.1 Maximum Grades
MAXIMUM GRADES IN PERCENT
DESIGN SPEED (mph)
TYPE OF AREA
HIGHWAY FLAT TERRAIN ROLLING TERRAIN
30 | 40 | 45 | 50 | 60 | 70 | 30 | 40 | 50 | 60 | 70
FREEWAYS , Rural
Urban 4 4 3 3 5 4 4
Rural 5 5 4 3 3 — | 8 5 4 4
ARTERIALS ;
Urban 8 7 7 6 5 9 8 7 6
Rural 7 7 7 6 5 4 9 8 7 6 5
COLLECTORS 5|  jrpan 9 9 9 | 7 | 6 5 | 11|10 ]| 8 7 | 6
Industrial, | 4 4 4 3 3 5 5 4 4
FRONTAGE Require same criteria as Collectors.
ROADS
DESIGN SPEED (mph) <20 25 10 30 35 10 40 42(’;0
RAMPS
GRADES (%) 6to8 5to 7 4106 3to5

One-way descending grades on Ramps may be 2% greater, in special cases.

2. Areas with significant (10% or more) heavy truck traffic.

1. Interstate designed to 70 mph will be restricted to 3% maximum grade.

3.  On 2-ane highways critical length of upgrades shall not be exceeded. Critical lengths are those which
reduce the speeds of 300 Ib/hp trucks by more than 10 mph.

Table 2.6.2 Maximum Change in Grade Without Vertical Curves
DESIGN SPEED
(mph) 20 30 40 45 50 60 65 70
MAXIMUM CHANGE IN
GRADE IN PERCENT 1.20 1.00 0.80 0.70 0.60 0.40 0.30 0.20
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2.6 Grades

Table 2.6.3 Criteria for Grade Datum

BASE CLEARANCE WATER ELEVATION

CLEARANCE FOR THE ROADWAY BASE COURSE ABOVE THE

TYPE FACILITY

REQUIRED CLEARANCE

Freeways and Rural Multi-lane Mainline 3ft.
Ramps (proper) 2 ft.
Low Point on Ramps at Cross Roads 11t
Rural Two-lane with Design Year ADT Greater than 1500 VPD 2 ft.
All Other Facilities Including Urban 11t

Table 2.6.4 Grade Criteria for Curb and Gutter Sections

GRADES ON CURB AND GUTTER SECTIONS

Minimum Distance Required between VPI's

250 ft.

Minimum Grade (%)

0.3 %

(See Table 2.6.1 for Maximum Grades)
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2.7 Sight Distance
Table 2.7