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PLANS PREPARATION MANUAL
REGISTRATION

The Department of Transportation has created a new contact database that will enable the Department to
e-mail important information to registered users on topics selected by each user. The database is will
allow a user to update their e-mail address, topics of interest and any other information in their profile at
any time. The information users provide will not be shared with any other company or agency.

All PPM users (and other Roadway Design manual users) must register their e-mail addresses in this
contact database in order to receive future updates, notices, design memos, or other important
information concerning the Department's design manuals. The old database of PPM users is no
longer in use, and registrations of current PPM users in the old database were not automatically
imported into the new contact database. PPM users who have not already done so must register in
the new contact database at the following link:

http://www?2.dot.state.fl.us/contactmanagement/
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STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SUGGESTIONS AND COMMENTS
PLANS PREPARATION MANUAL

NAME OF FIRM OR
FDOT DEPARTMENT:

PHYSICAL ADDRESS:

NAME OF PERSON
RESPONSIBLE FOR
SUGGESTIONS OR
COMMENTS:

EMAIL ADDRESS:

TELEPHONE NO.:

FAX NO.:

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
FAX NUMBER (850) 414-5261
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Introduction

Plans Preparation Manual, Volume 1

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:

Sections 20.23(4)(a) and 334.048(3), 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
334.048(3), 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 Design Exceptions or
Design 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.

Special requirements for Non-Conventional Projects, e.g., Design-Build Projects and all
Non-Design-Bid-Build Public-Private-Partnership Projects, may be shown in a
“Modification for Non-Conventional Projects” box as shown in the following example:

Modification for Non-Conventional Projects:

Delete PPM 7.2.5 and replace with the following:

7.2.5 Signing Project Coordination

The Design-Build firm shall submit a master signing plan with the Technical
Proposal. The master signing plan can be on a roll plot.

These boxes are located at the beginning of the chapter or after a section, paragraph or
table which is to be modified. The requirements listed within these boxes are only
applicable to Non-Conventional Projects.

The Author of a Request for Proposal (RFP) for a Non-Conventional project shall use
the standard boilerplate language as a starting point in developing RFPs on all
Department Design-Build projects. Section V of the Design-Build Boilerplate
establishes Department, FHWA and AASHTO criteria, procedures, guidelines and
design codes that serve as design constraints to be used in the performance of the
work. The governing regulations list in Section V cannot be modified without the
approval of the State Construction Office. The standard boilerplate language is
available at the FDOT Construction Office website:

http://www.dot.state.fl.us/construction/DesignBuild/DBDocuments/DBDocsMain.shtm

Pre-scoping questions have been developed to aid in the establishment of project
constraints and requirements to be included in the RFP. The Pre-scoping questions
can be found at:

http://www.dot.state.fl.us/construction/DesignBuild/DBRules/DBRulesMain.shtm
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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 Design Exception or Design Variation to achieve proper design.

1.

PLANS PREPARATION MANUAL, VOLUME 1 - 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 were given in metric units.

b. Organization

The Plans Preparation Manual is a two-volume manual. Volume 1
contains the design criteria and process and Volume 2 contains material
concerning plans preparation and assembly.

DISTRIBUTION

This document is available electronically on the PPM web page:

http://www.dot.state.fl.us/rddesign/PPMManual/PPM.shtm

PPM users can register to receive notification of updates and Roadway Design
Bulletins online through the Department’s Contact Management Database at:

http://www?2.dot.state.fl.us/contactmanagement/

For information on updates and Roadway Design Bulletins, contact:

Roadway Design Office, Mail Station 32
Telephone (850) 414-4310

FAX Number (850) 414-5261
http://www.dot.state.fl.us/rddesign/

REVISIONS AND UPDATES

Plans Preparation Manual (PPM) users are encouraged to submit comments and
suggestions for changes to the manual to the State 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. Items warranting immediate
change will be made with the approval of the State Roadway Design Engineer
and/or State Structures Design Engineer in the form of a Design Bulletin.
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Roadway Design Bulletins are numbered based on the two digit calendar year
and bulletin number (YY-##). Notices are sent to all users who are registered to
receive notifications for Roadway Design Bulletins and updates to the PPM.
Design Bulletins affecting the PPM will remain effective until either:

1. An official manual revision is published; or
2. The Design Bulletin is made void.

Roadway Design Bulletins are posted online at:
http://www.dot.state.fl.us/rddesign/bulletin/

Structures design issues, which are subject to modification and revision, will be
processed in coordination with the State Structures Design Office. See the
Structures Manual for more information on this process.

Proposed revisions are distributed in draft form to each District's Roadway
Design Engineer or Structures Design Engineer. These experienced engineers
provide the necessary technical and practical input on how the revision will
potentially affect their District's operations and customers. Periodically, these
engineers meet collectively with the State Roadway Design Office or the State
Structures Design Office to discuss comments on the proposed revisions.
Proposed revisions with comments are then presented to the District Design
Engineers (DDE) for review and comment. Once the comments are addressed,
the Florida FHWA Division Office is given the opportunity to review the revisions
as per the Department’s Partnership Agreement with FHWA.

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

Revisions and updates are adopted or rejected by the State Roadway Design
Engineer (for Roadway Design issues) or the State Structures Design Engineer
(for Structures Design issues). Requirements mandated by FHWA or State
Rules will be coordinated with the DDEs and affected offices within the Central
Office and are considered compulsory.

All revisions and updates will be coordinated with the Forms and Procedures
Office prior to publishing to ensure conformance with and incorporation into the
Department's Standard Operating System.
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Notification of the adopted revisions and addenda will be distributed to registered
users of the manual through the Department’'s Contact Management Database.

TRAINING:

None required.

FORMS ACCESS:

Documents marked as Exhibits provide only a starting point allowing users to change
or alter the document as needed to fit specific situations. These Exhibits are not official
forms of the Department. Templates for these documents are available online at:

http://www.dot.state.fl.us/rddesign/PPMManual/NForms/PPMForm.shtm
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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.

Bicycle Lane: A bicycle lane (bike lane) is a portion of a roadway (either
with curb and gutter or a flush shoulder) which has been designated by
striping and special pavement markings for the preferential use by bicyclists.

Bicycle Way: Any road, path or way which by law is open to bicycle travel,
regardless of whether such facilities are signed and marked for the preferential
use by bicyclists or are to be shared with other transportation modes.
Examples include bicycle lanes, paved shoulders, shared use paths, and
traffic lanes.

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.

Conventional Projects: Projects for which the preparation of the contract
documents is a ‘stand-alone’ effort resulting in Plans, Specifications and
Estimates required to advertise a Construction Contract.
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10.

11.

12.

13.

14.

15.

16.

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.

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

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.

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.

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

Low Volume and High Volume: Descriptive terms 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 table following this section.

Match Existing: This term is used when the existing cross slopes are to
remain. This is applicable to constant depth milling and resurfacing.

Paratransit: Comparable transportation service required by the ADA for
individuals with disabilities who are unable to use fixed route transportation
systems. The specific requirements and parameters for this service,
including eligibility and service requirements, are contained in 49 CFR Part
37, Subpart F.

Pedestrian Access Route: A continuous and unobstructed path of travel
provided for pedestrians with disabilities within or coinciding with a
pedestrian way.
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17.

18.

19.

20.

21.

22.

23.

Pedestrian Way: A space for pedestrian travel separated from traffic lanes.
Sidewalks, shared use paths, footpaths and shoulders are considered to be
pedestrian ways. However, footpaths and shoulders are not accessible
facilities, since they lack specific improvements or provisions to
accommodate persons using mobility aids.

Ramp: A turning roadway that connects two or more legs at an interchange. The
components of a ramp are a terminal at each leg and a connecting road. The
geometry of the connecting road usually involves some curvature and a grade.

Roadway: The portion of a highway, including shoulders, for vehicular use.
A divided highway is a facility that provides a separation between opposing
traffic lanes.

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.

Strategic Intermodal System (SIS): A transportation system comprised of
facilities and services of statewide and interregional significance, including
appropriate components of all modes. The highway component includes all
designated SIS Highway Corridors, Emerging SIS Highway Corridors, SIS
Intermodal Connectors, and Emerging SIS Highway Intermodal Connectors.

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 and bicycle lanes, 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
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24.

25.

26.

27.

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.

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.)

Urban Area: A geographic region comprising as a minimum the area inside
the United States Bureau of the Census boundary of an urban place with a
population of 5,000 or more persons, expanded to include adjacent developed
areas as provided for by Federal Highway Administration (FHWA) regulations.
The FHWA Urban Boundary maps are available online at:

Urban Area 1-Mile Buffer Maps

Urbanized Area: A geographic region comprising as a minimum the area
inside an urban place of 50,000 or more persons, as designated by the United
States Bureau of the Census, expanded to include adjacent developed areas
as provided for by Federal Highway Administration regulations. Urban areas
with a population of fewer than 50,000 persons which are located within the
expanded boundary of an urbanized area are not separately recognized.
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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 YEAR AADT
VOLUME EQUAL TO OR LESS THAN THE LOW VOLUME VALUES SHOWN.

HIGH VOLUME FACILITIES ARE HIGHWAY TYPES WITH PROJECTED DESIGN YEAR AADT
VOLUME EQUAL TO OR GREATER THAN THE HIGH VOLUME VALUES SHOWN.
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Chapter 1

Design Controls

1.1 General

Designs for highway and street projects are 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 shall be 20 years after the
project is opened to traffic. The Design Hourly Volume (DHV) is determined through the
use of the Department’s Standard “K” factors, as provided by the FDOT Transportation
Statistics Office. The Standard “K” factors can be found in the Department’s Project
Traffic Forecasting Handbook.

The traffic forecast is also 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
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pavement design varies from 8 to 20 years based on the type of construction. The
pavement design manuals provide guidance.

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:

Modification for Non-Conventional Projects:

Delete the previous sentence and replace with the following:

See RFP for the following traffic information:

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

N

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

Directional distribution factor (D).

Standard K factor (K).

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

© N o o koW

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 operational analysis methods in the Highway Capacity Manual shall be used for
design of signalized intersections. 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 and delay at a
signalized intersection; however, this method can be used to determine 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 and System Classification

The AASHTO publication A Policy on Geometric Design of Highways and Streets,
5t Edition (2004) 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.

1.5 RRR Design

Design criteria applicable for the State Highway System facilities are contained in
Chapter 25 of this volume, Florida’s Design Criteria for Resurfacing, Restoration
and Rehabilitation (RRR) of Streets and Highways.
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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.

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 permit vehicles to enter the stream of traffic without coming to a complete
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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.

Community Aesthetic Features placed in the right of way to represent the community
are discussed in Section 9.3 of this volume.

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.
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"Streetscaping" techniques in urban areas include an emphasis on pedestrian
accommodation, trees and other plantings, access control, careful signing, and zoning
restrictions on commercial signs. Parkways and other roads specifically intended for
pleasing aesthetics should be designed by a multidisciplinary 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), Part 2, 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 and Access
Management Decision Process (Topic No. 625-010-021), which further defines 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. It is critical that the designer know what
access classification has been assigned to the highway segment under design and to
determine what roadway features and access connection modifications are appropriate
to adhere to the program.

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 14-97.003(3)(b)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(3)(b)

(b) Existing lawful connections, median openings, and signals are not required to
meet the access management standards. EXxisting access management features
will generally be allowed to remain in place, but shall be brought into
conformance with access management standards when significant change
occurs or as changes to the roadway design allow.

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 the right of way phase. Median Opening and Access Management
Decision Process (Topic No. 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 the right of way phase.

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.

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

Modification for Non-Conventional Projects:

See RFP for special requirements.
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Table 1.8.1 Freeway Interchange Spacing

FLORIDA DOT ACCESS MANAGEMENT GUIDELINES RULE 14-97

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 2.0
Type 1
Area Type 3 |Transitioning Urbanized Areas And Urban 3.0
Areas 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 | 43 =45 |Directional
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 1320

* 2640 feet for >45 mph; 1320 feet for <45 mph
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Table 1.8.3 Interim Access Management Standards
Connection Median Opening Signal
Posted Speed Spacing Spacing Spacing
(mph) (feet) (feet) (feet)
Directional Full

35 mph or less 245 660 1320 1320
36 - 45 mph 440 660 1320 1320
Over 45 mph 660 1320 2640 1320
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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 and criteria used to design a roadway 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.

1.9.1 Design Speed Coordination and Approvals

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. The Engineer of Record
must coordinate with the District Design Engineer (DDE), the District Traffic Operations
Engineer (DTOE), and the responsible PD&E engineer to discuss the anticipated posted
speed. Every effort should be made to use as high a design speed as practical to
attain a desired degree of safety, mobility and efficiency. However, the design speed
shall not be less than the project’s proposed posted speed (existing posted speed if no
change is proposed) or legal speed limit. On new construction and reconstruction
projects, designers shall not include in their plans a posted speed higher than the
design speed.

The selected design speed shall be jointly approved by the District Design Engineer and
the District Traffic Operations Engineer. This includes joint approval that the expected
posted speed will not exceed the selected design speed. This is to be documented on
the Typical Section Package as described in Section 16.2.3. When agreement
between the DDE and DTOE on the Design Speed cannot be reached, the DDE and
DTOE will forward the matter to the District Director of Transportation Development and
District Director of Transportation Operations for final resolution. Note that in some
cases it may be appropriate to select a higher design speed to match an expected
posted speed and process Design Exceptions or Design Variations for those design
elements that do not meet the criteria for the higher speed.

The modification of posted speed limits after the construction of a project has been
completed is a decision made under the authority of the District Traffic Operations
Engineer (FDOT Procedure No. 750-010-011). This is based on the 85" percentile
speed determined through engineering and traffic investigations described in Speed
Zoning for Highways, Roads and Streets in Florida, (FDOT Procedure No. 750-
010-002). The DTOE typically conducts a speed investigation within one year after a
new construction or reconstruction project is completed. When it is determined from this
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speed study that a posted speed higher than the original design speed is warranted, the
DTOE working with the DDE must process Design Exceptions or Design Variations for those
design elements that do not meet the criteria for the higher speed. When agreement
between the DDE and DTOE cannot be reached, the DDE and DTOE will forward the matter
to the District Director of Transportation Development and District Director of Transportation
Operations for final resolution. Further explanation on how posted speed limits are
developed can also be found on the State Traffic Operations web page:

http://www.dot.state.fl.us/trafficoperations/FAQs/SpeedLimitFAQ.shtm

While the selected design speed will establish minimum geometric requirements (e.g.,
minimum horizontal curve radius and sight 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. The Engineer of Record is required to document,
in a design speed matrix, any design features that were designed to speeds other than the
project design speed. Increments of 5 mph should be used when selecting design speeds.

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
Strategic Intermodal System (SIS). Design Speed for facilities on the SIS (including SIS
Highway Corridors, Emerging SIS Highway Corridors, SIS Highway Intermodal
Connectors and Emerging SIS Highway Intermodal Connectors) 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 SIS. 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.

Table 1.9.1 Design Speed
State Highway System - Non-SIS Facilities

Facility Design Speed (mph)
Freeways Rural 70
Urban 50-70
Arterials Rural 95-70
Urban 40 - 60
Collectors Rural o5 - 65
Urban 35-50
TDLC 30-40
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Table 1.9.2 Minimum Design Speed SIS

Facility Minimum Design Speed (mph)
Interstate Rural and Urban* 70
and .
Freeways Urbanized 60
Arterials Rural 65
Urban and 50**
Urbanized*

* Terms based on definitions contained in SIS Procedure (Topic No. 525-030-260).

** For curb and gutter facilities where existing posted speed is 45mph or less and Access
Management Class 3 is proposed, a design speed of 45mph may be used.

Note: For SIS facilities (including SIS Highway Corridors and Emerging SIS Highway Corridors), design
speeds less than the above minimums shall be submitted to the Director, Office of Design and
approved by the Chief Engineer, following a review by the State Transportation Development
Administrator, in accordance with the SIS Procedure (Topic No. 525-030-260).

For SIS and Emerging SIS Highway Intermodal Connectors not on the State Highway
System, design speeds less than the above outlined minimums shall be approved by the
District Design Engineer, following a review by the District Planning (Intermodal Systems
Development) Manager in accordance with the SIS Highway Component Standards &
Criteria (Topic No. 525-030-260). Refer to Chapter 2 of this Volume for design criteria.

Modification for Non-Conventional Projects:

Delete PPM 1.9 and see RFP for design speed.
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1.10 Public Involvement

It is 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:

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

Intersections and driveways

Audible signalized intersections

Accessibility of corridor businesses and neighborhoods
Wider sidewalks or improved bicycle facilities
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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.

Modification for Non-Conventional Projects:

See RFP for commitments and special CAP requirements.
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1.11 Context Sensitive Solutions in Design

In order to plan, design, construct, maintain and operate the State Transportation
System, “Context Sensitive Solutions” should be considered in all projects, not only
TDLC projects. This design philosophy seeks transportation solutions that improve
mobility and safety while complementing and enhancing community values and
objectives. Context sensitive solutions are reached through joint effort involving
all stakeholders.

It is recognized that the Department is expected to provide mobility and a quality of life
that includes the protection of the natural resources and the cultural and social values of
their community, issues such as funding, maintenance, traffic demand, impact on
alternate routes, impact on safety and laws, and rules and regulations must be
addressed early with key stakeholders.

Context sensitive solutions can be achieved without necessarily reducing criteria. The
ability to develop a context sensitive solution requires an understanding of the
operational effects of highway geometry. Designers have the challenging task of
combining community desires with good highway design practice (design criteria and
guidelines) to produce workable, acceptable solutions.

Modification for Non-Conventional Projects:

See RFP for special requirements.
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1.12 Design Vehicle

One of the primary design controls for geometric highway design is based on the
physical characteristics of vehicles that will utilize the facility. The controlling vehicle for
design is called the design vehicle. AASHTO’s A Policy on Geometric Design of
Highways and Streets provides some general guidance on the selection of a design
vehicle. AASHTO also provides the dimensions and turning characteristics for a variety
of standard design vehicles (P, SU, WB-40, WB-62, etc.).

Studies have shown that the WB-50 is no longer a majority in the truck population on
Florida’s highways. The Florida Statutes allow truck-trailer combinations that are
similar to the AASHTO WB-62 Interstate Semitrailer with some slight modifications.
This modified WB-62 design vehicle used in Florida is defined here as the Florida
Interstate Semitrailer (WB-62FL). The WB-62FL is more representative of the truck
population on Florida’s highways than the WB-50. Therefore, the WB-62FL design
vehicle should now be used in situations that previously called for a WB-50. In addition,
the Florida’s Turnpike and other truck routes allow tandem tractor trailers, so the
AASHTO WB-109D should be used as the design vehicle for tandem truck routes.

When designing for a WB-62FL at intersections, the design elements (control radii,
return radii, etc.) can be based on the criteria tables and figures in AASHTO for a
WB-62. In addition, when designing features for complex or constrained intersections
(roundabouts, multi-lane turns, directional median openings, ramps, etc.) the geometric
design elements should be checked against the turning movement of a WB-62FL. The
WB-62FL is described in Figure 1.12.1.

Figure 1.12.1 Florida Interstate Semitrailer (WB-62FL)
15.00 ) 53.00

3.00 4/.00
—0.00

©R BOIO)

4.00 19.50
WEB—-62F L feet
Tractor Width ¢  8.00 Lock To Lock Times 6.00 seconds
Traller Width ¢  8.50 Steering Angle : 28.40 degrees
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T'raller Track s  8.50
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Modification for Non-Conventional Projects:

See RFP for design vehicle requirements.

Design Controls 1-20




Topic #625-000-007
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

January 1, 2013

2.0

2.1

2.2

Chapter 2

Design Geometrics and Criteria

General

2.0.1

215

2.1.6

21.7
2.1.8

Medians

2.21
2.2.2
2.2.3

..................................................................................... 2-1
Railroad-Highway Grade Crossing Near or Within
Project LImits .........ooviiiiiii e 2-3

..................................................................................... 2-8
Travel Lanes and Auxiliary Lanes.............ccccoevevuneees 2-8
Other Lane Widths .........c.ccoiiiiiii 2-9
Ramp Traveled Way Widths............cccocooiiiiiin, 2-10
Pedestrian, Bicycle and Public Transit Facilities....... 2-10
2.1.4.1 Pedestrian Facilities ..........cccccoeeveeeiiinnnne. 2-10
2.1.4.2 Bicycle Facilities ..........ccccooeveviiiiiiiininennn. 2-11
2.1.4.3 Public Transit Facilities...............cccccee. 2-11
(07 (0TI ] (o] o1 2-12
2.1.5.1 Hydroplaning Analysis.......cccc.cccivieennnnn... 2-13
Roadway Pavement............c..cooiiiiiiiiiiiee 2-16
2.1.6.1  Alternative Roadway Paving

Treatments.......cooooiiiiiii 2-16
2.1.6.2 Maintenance Memorandum of

Agreement Requirements for

Patterned Pavement................................. 2-18
Transitions of Pavement Widths............................... 2-20
Number of Lanes on the State Highway System ...... 2-20

................................................................................... 2-21
Median Width for Roadways.........cccccooeeevviiiiieeennnnns 2-21
Multilane Facility Median Policy............cccccoeevevns 2-22
Median Treatments on Bridges .........c.ccooiiiieiis 2-22

Design Geometrics and Criteria 2-i




Topic #625-000-007 January 1, 2013

| Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015
2.3 ShOUIAEIS.....coeeii e 2-23
2.3.1 Limits of Friction Course on Paved Shoulders.......... 2-31
2.3.2 Shoulder Warning Devices (Rumble Strips) ............. 2-31
2.3.3 Use of Curb on High Speed Roadways..................... 2-32
24 Roadside SIOPES ........covvuiiei i 2-33
2.5 BOIMAEIS ... 2-35
251 Limited Access Facilities ............cccooooiiiiiii 2-38
2.6 (€] = o [ PR 2-39
2.7 Sight DistanCe.........couuiiiiiieci e 2-42
2.8 CUNVES .o 2-45
2.8.1 Horizontal Curves...........ccooeiiiiiiiiieeeeeeeee e 2-45

2.8.1.1  Supplemental Alignment Control
(Mainling) ......oeeeeiieee e 2-45

2.8.1.2 Supplemental Alignment Control
(Intersections) ........cccoeevvveviiiieiiiiiiie e, 2-50
2.8.1.3 Roadway Transitions.........ccccccceevveeeennnn... 2-50
2.8.2 Vertical CUrVeS.........ooeviiiiiie e 2-51
2.9 Superelevation ...........cooi i 2-53
2.10 Vertical ClearancCe...........coooeiiiiiiiii e 2-59
2.10.1 Vertical Clearance Over Water..........c....cccoeveeennnnn... 2-67
2.10.2  Horizontal Waterway Clearance...............cccccvunnnn.... 2-68
2.10.3  Regulatory Agency Requirements............ccccccceeunn... 2-68
2.10.4  Airspace Obstructions .........cccccceevieiviiiiiiiieeeciicee e, 2-69
2.11 Lateral OffSet ......coovniiii e 2-71

Design Geometrics and Criteria 2-ii



Topic #625-000-007 January 1, 2013

Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015 |
2.12 Bridge Railings and Separators.............ccooviiieiiiiiiiiiieceee e 2-80
2.13 INtErsSeCtioNS......ccounii e 2-93
2.13.1 Roundabouts...........cccooiii 2-93
2.13.2  Queue Length for Unsignalized Intersections........... 2-93
2.13.3 OffsetLeft TurnLanes.........cccccoooiiiiiiiiiiiiiiieeeinnne, 2-94
2.14 Interchanges and Median Openings/Crossovers...........c.......... 2-96
2141 Limited Access Right of Way Limits at
Interchanges ... 2-96
2.14.2  Median Openings at Interchanges............c............... 2-97
2143  Ramp Widths........ooiiiiiiii e 2-97
2144  Crossovers on Limited Access Facilities .................. 2-99
2.15 Lighting Criteria.........ccouiiiiii e 2-105
2.16 High-Speed Urban and Suburban Arterial Highways.............. 2-105
2.16.1 Design Speed.........ooeviiiiiiiiieee e 2-107
216.2  CUIDS .o 2-107
2.16.3  Pedestrian and Bicycle Facilities...............c............ 2-107
2164  Medians ....coooeiiiiiii e 2-107
2.16.5  Shoulders........coeiiiiiiiiiiieee e 2-108
2.16.6  Friction COUISe.......ccoviiiiiiiiieeicc e 2-108
2.16.7  Border Width ..........oooviiiiiii 2-108
216.8  Grades ......ooi i 2-108
2.16.9  Horizontal CUrves..........ccooeeiiiiiiiiiiiceeeeeeeeeeea, 2-109
2.16.10 Superelevation ............ccceeiiiiiiiiiiiiee e 2-109
2.16.11 Lateral Offset.......ccooevviiiiiiiiic 2-110

Design Geometrics and Criteria 2-iii



Topic #625-000-007
Plans Preparation Manual, Volume 1 - English

January 1, 2013
Revised — January 1, 2015

Tables

Table 2.1.1
Table 2.1.2
Table 2.1.3
Table 2.1.4

Table 2.2.1
Table 2.3.1

Table 2.3.2

Table 2.3.3

Table 2.3.4

Table 2.4.1
Table 2.5.1
Table 2.5.2

Table 2.5.3
Table 2.6.1
Table 2.6.2

Table 2.6.3
Table 2.6.4
Table 2.7.1
Table 2.7.2

Table 2.8.1a

Lane Widths ........coooniiii e, 2-8
Lane Widths - Special ..........ccooviviiiiiiiiiiieeee 2-9
Ramp Widths.........oori e 2-10
Maximum Algebraic Difference in Cross Slope at
Turning Roadway Terminals............cccoeiviiiiiieeennnnn.n. 2-15
Median Widths ..o 2-21
Shoulder Widths and Cross Slopes -

Freeways .......coo i 2-24
Shoulder Widths and Cross Slopes -

Arterials Divided ...........cccoiiiiiiiii 2-25
Shoulder Widths and Cross Slopes -

Arterials Undivided ............cooiiiiiii 2-26
Shoulder Widths and Cross Slopes -

Collectors Divided and Undivided............................. 2-27
Roadside SIOpesS .........coviiiiiiiiiieiei e 2-34
Highways with Flush Shoulders..............cccccceeeeeene. 2-36
Highways with Curb or Curb and Gutter in

Urban Areas.........coouviiiiiiiii e 2-37
Limited Access Facilities ............cccooooiiiiiiii, 2-38
Maximum Grades.........ccooeeeviiieiiii e 2-40
Maximum Change in Grade Without

Vertical CUrVeS.........ooeviiiiiie e 2-40
Criteria for Grade Datum .............ccooiiiiiiiin . 2-41
Grade Criteria for Curb and Gutter Sections............. 2-41
Minimum Stopping Sight Distance............................ 2-43
Minimum Passing Sight Distance............ccc..c............ 2-44
Maximum Deflections without Horizontal Curves...... 2-47

Design Geometrics and Criteria 2-iv



Topic #625-000-007 January 1, 2013

Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015
Table 2.8.1b Maximum Deflection for Through Lanes

through Intersections...........cccooiiiiiiiiii 2-47
Table 2.8.2a Length of Horizontal Curves.........cccccoooeevviiiiiiiennnne, 2-48
Table 2.8.2b Arc Length (in feet) of Compound Curves with

One-Half/Double Radii - Turning Roadways............. 2-48
Table 2.8.3 Maximum Curvature of Horizontal Curve

(Using Limiting Values of "e" and "f")............ccccevnnn... 2-49
Table 2.8.4 Maximum Horizontal Curvature Using Normal

Cross Slopes (-0.02) ....coeeviiieiee e 2-49
Table 2.8.5 Minimum Lengths of Crest Vertical Curves

Based on Stopping Sight Distance ........................... 2-51
Table 2.8.6 Minimum Lengths of Sag Vertical Curves

Based on Stopping Sight Distance and

Headlight Sight Distance ..........c...ccoooiiiiiiiiiiienc, 2-52
Table 2.9.1 Superelevation Rates for Rural Highways,

Urban Freeways and High Speed Urban

Highways (€ max =0.10) ccciorriiiiiiieii e 2-54
Table 2.9.2 Superelevation Rates for Urban Highways

and High Speed Urban Streets (emax = 0.05) ............ 2-56
Table 2.9.3 Superelevation Transition Slope Rates for

Rural Highways, Urban Freeways and

High Speed Urban Highways ..........c...ccccceiviiiinen, 2-58
Table 2.9.4 Superelevation Transition Slope Rates for Urban

Highways and High Speed Urban Streets ................ 2-58
Table 2.10.1 Minimum Vertical Clearances for New Bridges......... 2-66
Table 2.10.2 Minimum Vertical Clearances for New Sign

and Signal Structures.........c.oocovveiiiiiiiiiicc e 2-66
Table 2.10.3 FAA Notification Requirements .............cccccceeveeeneenen 2-70
Table 2.11.1 Lateral Offset for Traffic Control Signs ..................... 2-72
Table 2.11.2 Lateral Offset for Light Poles.........ccccoooeeviiiiiiinnnnnnn. 2-72

Design Geometrics and Criteria 2-v




Topic #625-000-007
Plans Preparation Manual, Volume 1 - English

January 1, 2013
Revised — January 1, 2015

Table 2.11.3
Table 2.11.4

Table 2.11.5
Table 2.11.6
Table 2.11.7

Table 2.11.8
Table 2.11.9
Table 2.11.10
Table 2.11.11
Table 2.14.1

Figures

Figure 2.0.1
Figure 2.0.2
Figure 2.0.3
Figure 2.0.4
Figure 2.1.1

Figure 2.3.1.A
Figure 2.3.1.B

Figure 2.3.2
Figure 2.9.1

Figure 2.9.2

Lateral Offset for Aboveground Fixed Ultilities

Lateral Offset to Traffic Infraction Detectors,
Signal Poles and Controller Cabinets for Signals ....2-74

Lateral Offsetto Trees......ccooeeeeviiiiiiiiiiiieeee, 2-74
Lateral Offset to Bridge Piers and Abutments........... 2-75
Lateral Offset to Railroad Grade Crossing

Traffic Control Devices..........cccooevvviiiiviiicciieceeee 2-76
Lateral Offset to Canal and Drop-off Hazards........... 2-76
Lateral Offset to Other Roadside Obstacles............. 2-76
Lateral Offset for ITS Poles and Related Items ........ 2-77
Recoverable Terrain.........ccccooooiiiiiiiiiiiiieeee 2-78
Ramp Widths - Turning Roadways...............cc..u.... 2-98
Partial Bridge Sections *.........ccccooi i, 2-4
Bridge Section ™ ..., 2-5
Partial Bridge Sections *...........cccooiiiiiiiiiee, 2-6
Bridge Section ™ ..o 2-7
Standard Pavement Cross Slopes........cccccoeeeveevennnn.. 2-14
Shoulder Superelevation ..........cccccceevevviiiiiiieveeienn. 2-28
Special Shoulder Superelevation .............ccccceveveennn.. 2-29
Typical Paving Under Bridge ..., 2-30

Superelevation Rate For Rural Highways,
Urban Freeways and High Speed Urban

Highways (€ max =0.10) ...ccoiriiiii e 2-55
Superelevation Rates for Urban Highways
and High Speed Urban Streets (emax = 0.09) ............ 2-57

Design Geometrics and Criteria 2-vi



Topic #625-000-007

January 1, 2013

Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015
Figure 2.10.1 Clearances — Rural and Urban Interstates

(Freeways), Arterials and Collectors, with

Projected 20-Year ADT of 1500 or Greater .............. 2-60
Figure 2.10.2 Clearances — Rural Arterials and Collectors with

Projected 20-Year ADT of Less than 1500............... 2-61
Figure 2.10.3 Clearances — Urban Arterials and Collectors

Figure 2.10.4.A
Figure 2.10.4.B
Figure 2.10.5

Figure 2.11.1
Figure 2.12.1
Figure 2.12.2
Figure 2.12.3
Figure 2.12.4

Figure 2.12.5

Figure 2.12.6
Figure 2.12.7
Figure 2.12.8
Figure 2.12.9
Figure 2.12.10
Figure 2.12.11
Figure 2.12.12

(Without Curb and Gutter) with Projected
20-Year ADT of Less than 1500 ........ccoeveieieienienann... 2-62

Clearances — Urban Arterials and Collectors
(Curb and Gutter) < 45 mph — Elevation of Bridge....2-63

Clearances — Urban Arterials and Collectors (Curb
and Gutter) < 45 mph — Section through Bridge ....... 2-64

Clearances — Urban Arterials and Collectors

(Curb and Gutter) with Traffic Barrier ....................... 2-65
Lateral Offset to Guardrail ..............ccccooeeeiviiiiiiennnns 2-79
Bridge Traffic Railings —"F" Shapes........cc..cc.ccc....... 2-81
Bridge Traffic Railings — Vertical Shapes.................. 2-82
Bridge Traffic Railings — Other Shapes .................... 2-83
Bridge Traffic Railings — Noise Barrier
Combination...........ooiiiiii 2-84
Bridge Railing and Separators — Median

Traffic Railing and Separators...........cccccooevveiriinnnn..o. 2-85
Bridge Fencing for Traffic Railings..........c.....cccc... 2-86
Bridge Railing — Pedestrian / Bicycle Railing............ 2-87
Bridge Railing — Pedestrian / Bicycle Railing............ 2-88
Bridge Railing — Pedestrian / Bicycle Railing............ 2-89

Bridge Railing — Pedestrian / Bicycle Retrofit Railing2-90
Bridge Fencing for Pedestrian Railing ...................... 2-91
Enclosed Bridge Fencing for Pedestrian Railing....... 2-92

Design Geometrics and Criteria 2-vii




Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

Figure 2.13.1 Typical Opposing Left Turns (22’ Median with

Negative 10’ Offset).....cccoovreeiiiiiiiii e 2-94
Figure 2.13.2 Typical Opposing Left Turns (22’ Median with

Negative 17 Offset).......covviviiiiiiiiii e 2-95
Figure 2.13.3 Left Turn Offset Guidelines...........ccccceevevvviiiiiiiinnnnnes 2-95
Figure 2.14 .1 Crossovers on Limited Access Facilities —

BorMoreLanes.........cccevuiiiiiiiiiiiii e 2-102
Figure 2.14.2 Crossovers on Limited Access Facilities —

= o1 2-103
Figure 2.14.3 Median Barrier Opening for Crossovers on

Limited Access Facilities............ccccceeiieiiiiiiiiiieeneennn 2-104
Figure 2.16.1 Four-Lane High-Speed Urban and

Suburban Section............ccooiiiiiiiii 2-106
Figure 2.16.2 Six-Lane High-Speed Urban and

Suburban Section............ccccovviiiiiiii 2-106
Figure 2.16.3 Superelevation Rates for High-Speed Urban and

Suburban Sections...........ccovvviiiiiiii e 2-109

Design Geometrics and Criteria 2-viii



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015 |

Chapter 2

Design Geometrics and Criteria

2.0 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.

Modification for Non-Conventional Projects:

Delete the last sentence of the above paragraph and replace with the following:

Where conflicts exist, the EOR shall select the criteria proven to result in better
safety performance.

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
Design 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.

Modification for Non-Conventional Projects:

Delete the sentence above and see RFP for requirements.

Facilities on the Strategic Intermodal System (SIS) are subject to special
standards and criteria for number of lanes, design speed, access, level of service
and other requirements.
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SIS and Emerging SIS Highway Intermodal Connectors on the State Highway
System (SHS) shall be designed in accordance with the SIS criteria contained in
this manual. SIS and Emerging SIS Highway Intermodal Connectors on the local
system (non-SHS) should also be designed in accordance with the SIS criteria
contained in this manual, but the District may allow the use of 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 depending on project specifics, with approval by the District
Design Engineer.

Modification for Non-Conventional Projects:

Delete the last sentence of the above paragraph and see RFP for requirements.

Design Criteria for roads that are not part of the State Highway System should be
obtained from the Florida Greenbook.

Modification for Non-Conventional Projects:

Delete the last sentence.

2. 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.

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.

Modification for Non-Conventional Projects:

Delete the last sentence of the above paragraph.

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.
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Public facilities constructed or funded by FDOT (parking garages, weigh stations,
operation centers, park & ride facilities, etc.) shall comply with the criteria in this manual,
FDOT Design Standards, and other applicable Department manuals. Roads not on the
State Highway System which are impacted by the construction of these public facilities
should also be designed in accordance with Department criteria and standards, but the
District may allow the use of the Florida Greenbook depending on project specifics.

Modification for Non-Conventional Projects:

Delete the last sentence of the above paragraph.

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 Volume 2, Chapter 6.
Partial bridge sections, Figures 2.0.1 - 2.0.4, 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.

2.0.1 Railroad-Highway Grade Crossing Near or Within
Project Limits

Federal-aid projects must be reviewed to determine if a railroad-highway grade crossing
is in or near the limits of the project. If such railroad-highway grade crossing exists, the
project must be upgraded in accordance with Section 6.2.3.
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Figure 2.0.1  Partial Bridge Sections *

Inside Outside
Shoulder Shoulder
6' | Lane = [5' &'

&' 2 lanes = 24' 10"

RAMPS
&' 2 Lanes Aux. Lane 10’
0’ 3-4 Lanes Aux. Lane 10
6' 2 Lanes 0’

o 10' 3-4 Lanes el

Varies
Shoulder Shoulder ﬂ
[ 1

L/ ¢ Median

‘ ‘ Varies 2-3-4 Lanes | Aux. Lane 10’

| (See Rdwy. Plans)

‘ see " ane 2-3-4 lanes 10’

! Barrier Wall

1\ Shoulder Shoulder ﬂ

DIVIDED HIGHWAYS
Notes: I. Minimum values may change If on horizontal curve.

2. If barrier—-separated HOV lane(s) on approach roadway, maintain
shoulder width across bridge.

Legend: ﬂ - Appropriate barrier: Type varies, F Shape shown. See Section 2./2.

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

*% See Section 2.2.3.

FREEWAYS AND DIVIDED ARTERIALS (4 OR MORE LANES)
DESIGN SPEED 50 mph AND GREATER
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Figure 2.0.2 Bridge Section *

Shoulder Shoulder
Width *# Travel Lanes Width *#*

!/—@ Rdwy .
3 | h
¢ I | / 4

CROWNED SECTION
(UNDIVIDED - ARTERIALS AND COLLECTORS)

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

** Shoulder Widths:

High Volume = [0'
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 *
Edge of /8,',' i .
Travel Lane—"]-—8 |2
. | —
Gutter Line — %
*%* Full Section (Between Gutter Lines) Sidewalk
* %
| varies | | 30" Min. 16"
| | Edge of Travel Lane )
& or Bicycle Lane (Rt.)
[ — JJ
| Raised Median *** Full Section (Between Gutter Lines)  Sidewalk

16"

! € Median

Edge of Travel Lane
Or Bicycle Lane (Rt.)

] %
L

N

DIVIDED  HIGHWAYS

URBAN: Design Speed of 45 mph or less (Curb & Gutter)

Sidewalk *%* Full Section (Between Gutter Lines) Sidewalk
i € Rawy.
| 6" ! 16" |
Edge of Travel Lane
or Bicycle Lane (Rt.)
-

!
|
CROWNED  SECTION

Legend: D - Appropriate barrier: Type varies,

Vertical Shape shown. See Section 2.12. Sections thru approach slab
ﬂ - Appropriate barrier: Type varies,

F Shape shown. See Section 2.12.

** See Section 2.2.3.

URBAN: Design Speed of 45 mph or less (Curb & Gutter)

* Sections thru bridge deck shown.
permanent retaining wall similar.

*** Includes Shoulders, Travel Lanes, Bicycle Lanes, efc.

and

Design Geometrics and Criteria



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015 |

Figure 2.0.4 Bridge Section *

Raised
Traveled Median Or Traveled
* % Way Barrier Way * %
¥k || ¥k

RXKR¥ Sidewalk Sidewalk ¥ ***¥

Traffic _
Barrier s%%| ™|

L Traffic
Barrier #*x

*% %% Pedestrian/Bicycle * %% % Pedestrian/Bicycle
Railing Railing

DIVIDED ARTERIALS AND
COLLECTORS — URBAN

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

* % Outside shoulders:
Standard curb and gutter on approach roadway:
Use 2.5' minimum, 7' with bike lane, 8" minimum for
long bridges (500" or greater) and/or high level bridges.
lush shoulder on approach roadway:
Use 10" minimum.

Median shoulders:
Raised median on bridge:
Use same offset to median as used on the approach roadway.
Median barrier on bridge:
Raised median on approach roadway:
Use 2.5' minimum, and for long bridges (500" or greater)
and/or high level bridges use 6' minimum for 2 lanes and
8" minimum for 3 or more lanes.
Flush shoulder on approach roadway :
Use 6' minimum for 2 lanes and 10" minimum for 3 or
more lanes.

* Use traffic barrier between traveled way and sidewalk and separare
pedestrian railing at back of sidewalk It heavy pedestrian traffic
/s anticipated or facility s near a school, or design speeds on the
bridge are 50 mph or greater.

* % K % Provide pedestrian/bicycle railing as required per Section 8.8.

* % ¥ k% Sidewalks shall be a minimum of 5' In clear width and may be located
along one side of the bridge only.
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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.

211 Travel Lanes and Auxiliary Lanes

Table 2.1.1 Lane Widths

LANE WIDTHS (FEET)
FACILITY AUXILIARY LANES
TRAVEL SPEED
TYPE AREA LANES TURNING PASSING
CHANGE | (LT/RT/MED)
Rural 12 12
FREEWAY
Urban 12 12
Rural 126 126 126 126
ARTERIAL
Urban 11 4 114 111y3 114
Rural 12 T 11 T
COLLECTOR . 56 2 23 24
Urban 11 11 M, 11

o

urban area.

1. 12 ft. for Design Speeds > 45 mph and for all undivided roadways
2. 12 ft. for 2-lane roadways

3  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.

4.. 12 ft. when truck volume exceeds 10%.
11 ft. for low volume AADT.
6. 11 ft. for divided roadways with Design Speeds < 45 mph and within one mile of an

Standard practice is to provide lane widths that are consistent with AASHTO
Guidelines. See Table 2.1.1. Auxiliary lanes for speed change, turning and storage,
and other purposes supplementary to through-traffic movement should be of the
same width as the through lanes.

Modification for Non-Conventional Projects:

Delete footnote 3 in PPM Table 2.1.1 above and see RFP for requirements.
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2.1.2 Other Lane Widths

Lane widths for special lanes are given in Table 2.1.2.

Table 2.1.2 Lane Widths - Special

LANE WIDTHS (FEET)
FACILITY SPECIAL
OFF SYSTEM URBAN
TYPE AREA HOV, | BICYCLE DETOUR MULTI-
PURPOSE ;
Rural 12 ",
FREEWAY
Urban 12 L
Rural 12 S5 1 T
ARTERIAL
Urban 12 7 11 84
Rural S5 1
COLLECTOR
Urban 7 11 8,

1. Separated or concurrent flow.

7 ft. within one mile of an urban area.

4. 10 ft. to 12 ft. lanes for commercial and transit vehicles.

2. For Freeway detours, at least one 12 ft. lane must be provided in each direction.

Urban multi-purpose lanes are usually used as refuge lanes but may be used for loading zones,
bus stops, emergency access and other purposes.
safety is to be eliminated whenever practical. Standard parking width is measured from face of
curb, with a minimum width of 8 ft.

Parking that adversely impacts capacity or

Modification for Non-Conventional Projects:

Delete the second sentence in footnote 3 and delete footnote 4 in PPM Table 2.1.2
above and see RFP for requirements.
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213 Ramp Traveled Way Widths

Ramp widths for tangent and large radii (500 ft. or greater) sections are given in Table
2.1.3. 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.

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.

214 Pedestrian, Bicycle and Public Transit Facilities

2141 Pedestrian Facilities

Sidewalks and pedestrian crossings shall be considered on all projects. 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 planning and design to establish appropriate pedestrian elements on a project-
by-project basis. Chapter 8 of this volume contains additional criteria for the
accommodation of pedestrians.

Modification for Non-Conventional Projects:

Delete the above paragraph and replace with:

The standard sidewalk width is 5 feet. Chapter 8 of this volume contains additional
criteria for the accommodation of pedestrians.
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21.4.2 Bicycle Facilities

Bicycle facilities shall be provided as required by Chapter 8 of this volume. Bicycle
lanes on the approaches to bridges should be continued across the structure. The
District Pedestrian/Bicycle Coordinator shall be consulted during planning and design to
establish appropriate bicycle facility elements on a project-by-project basis. Chapter 8
of this volume contains additional criteria for the accommodation of bicyclists.

Modification for Non-Conventional Projects:

Delete third sentence in above paragraph and see RFP for requirements.

2.1.4.3 Public Transit Facilities

Coordinate with the District Modal Development Office and local transit agency for the
need for public transit facilities. Chapter 8 of this volume contains additional guidelines
for street side bus stop facilities, location and design.

Modification for Non-Conventional Projects:

Delete first sentence in above paragraph and see RFP for requirements.
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21.5 Cross Slopes

For roadways, the maximum number of travel lanes with cross slope in one direction is
three lanes except as shown in Figure 2.1.1, which prescribes standard pavement
cross slopes. The algebraic difference in cross slope between adjacent through lanes
shall 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, Bicycle and Public
Transit Facilities (this volume) contain additional procedures and guidelines on s
lope 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.
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2.1.5.1 Hydroplaning Analysis

Figure 2.1.1 shows standard pavement cross slopes. Existing or proposed roadways
exceeding the maximum allowable travel lanes with cross slope in one direction require
that a Design Variation must be approved. At the discretion of the District, the Design
Variation could include an assessment of the hydroplaning risk, including contributing
shoulders, weighed against the expected cost savings from utilizing the existing or
proposed section. This is intended for new construction and widening projects, and
may be used for resurfacing or RRR projects.

Hydroplaning potential will be assessed by the HP program and the Design Guidance:
Hydroplaning Risk Analysis, which can be downloaded at:

http://www.dot.state.fl.us/rddesign/Drainage/ManualsandHandbooks.shtm
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Figure 2.1.1  Standard Pavement Cross Slopes
Lane
0.02——
‘ Lane Lane
oo~ 0.02—~
e
Lane Lane Lane
| 0.02—» { 002 | 0p5a
\
| Lane | Lane ‘ Lane Lane
‘ —=—0.02 | 0.02—— ’ 002> | 03 o
* Lane Lane | Lane Lane
*‘ Lane | Lane | Lane Lane Lane

" 002~ |

0.03 >~ { 003> | goas o

0.02—» ‘

Lane Lane | Lane | Lane Lane
<002 | =002 | 0.02— { 002 | (§o3_»
| Lane Lane Lane | Lane | Lane Lane

‘ —— 0.03 ——0.02 0.03 —»

All Travel Lanes One Direction

not applicable to parabolic crowns.

exceeding 1:50 (0.02) in all directions.

these sections.

Slopes on multi-purpose lanes may be 0.03 to 0.05.
reserved for parking and access isles for the physically disabled shall have cross slopes not

The remaining sections are applicable for all design speeds.

Maximum pavement cross slopes on tangent sections is 0.04.

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

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

Portions of multi-purpose lanes that are

*NOTE: For Design Speeds < 65mph, a longitudinal slope that does not exceed 5% is acceptable on
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Table 2.1.4 Maximum Algebraic Difference in
Cross Slope at Turning Roadway Terminals

Maximum Algebraic Difference in Cross Slope

Design Speed of Exit or Entrance Curve (mph) at Crossover Line (%)

Less than 35 6.0

35 and over 5.0

Crossover Line

=
=
=

Crossover
Line

Algebraic Difference
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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.

2.1.6.1 Alternative Roadway Paving Treatments

Alternative paving treatments, such as patterned pavement and architectural pavers
meeting FDOT Specifications, may be used for enhancing aesthetics and appearance
when requested by a local community, and when the conditions and restrictions provided in
this section are met. Patterned pavement treatments are covered under Section 523 of the
FDOT Specifications and are surface markings applied either as an overlay to the
pavement surface or imprinted in the pavement surface. Architectural pavers are covered
under Section 526 of the FDOT Specifications and consist of brick pavers or concrete
pavers placed on specially prepared bedding material.

These alternative pavement treatments are purely aesthetic treatments and are not
considered to be traffic control devices. Use of either of these treatments is highly restricted
as stated below. Even when all conditions and restrictions are met, any decision to use
these treatments should consider that there may be potential adverse impacts to the
traveling public as well as potential long term maintenance problems. Architectural pavers
have been found to create significant ride-ability problems even on low speed roadways.
Therefore, architectural pavers are prohibited within the traveled way on the State Highway
System. Properly installed patterned pavement treatments do not significantly affect ride-
ability; however, their use is also restricted since they are not likely to sustain their friction
and wear characteristics for the full life of typical roadway pavement.

These paving treatments involve additional construction and maintenance costs not
associated with typical roadway pavement. Therefore, appropriate agreements with the
local maintaining agency shall be obtained. The local maintaining agency shall provide the
additional funding for construction and assume responsibility for regular inspection and
maintenance of the pavement treatment. In cases where existing alternative pavement is
being removed as part of a Department project, replacement of such pavement shall adhere
to the requirements in this section regardless of the circumstances of the original installation
and maintenance. Maintenance agreements for installations within the traveled way on the
State Highway System shall include the provisions outlined in Section 2.1.6.2 for the
duration of the installation.
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The following restrictions apply:

Architectural Pavers:

1. Shall not be used on the traveled way of the State Highway System.

2. May be used on local side streets (with a design speed of 35 mph or less), non-
traffic medians and islands, curb extensions, sidewalks, borders, and other
areas not subject to vehicle traffic.

3. ADA requirements shall be met in areas subject to pedestrian traffic. See
PROWAG R301.5 and R301.7 and ADAAG 302 and 303 for surface
requirements.

Patterned Pavement:

1. Use on the traveled way of the State Highway System is restricted to areas within
marked pedestrian crosswalks where the design speed is 45 mph or less;
however, patterned pavement shall not be used on pedestrian crosswalks across
limited access roadway ramps. Use on pedestrian crosswalks with heavy truck
traffic turning movements (= 10% trucks) should be avoided.

2. The pavement to which the treatment is applied shall be of the same pavement
type as, and continuous with, the adjoining pavement. For example, replacing
flexible pavement with rigid patterned pavement within the limits of a crosswalk
where the abutting pavement is to remain flexible pavement will likely result in
pavement joint problems and adverse impacts to rideability. This type treatment
is therefore not permitted. Replacing flexible pavement with rigid pavement for
an entire intersection including crosswalks may be permitted with a Technical
Special Provision submitted to the State Roadway Design Engineer for approval.

3. The initial treatment cannot be applied to any State Highway whose asphalt
pavement surface is older than 5 years.

4. May be used in areas not subject to vehicle traffic such as median islands, curb
extensions, sidewalks, and landscaping borders.

5. ADA requirements shall be met in areas subject to pedestrian traffic. See
PROWAG R301.5 and R301.7 and ADAAG 302 and 303 for surface
requirements.

When architectural pavers are used, the plans shall identify the location, type, pattern,
shape and color. In addition, project specific details and requirements for edge restraints,
bedding material thickness, and base and sub-base materials and thicknesses, as
appropriate, must be developed and included in the plans, which shall be signed and
sealed by a licensed Florida Professional Engineer.

Design Geometrics and Criteria 2-17



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

When patterned pavement treatments are used, the plans shall identify the location,
patterned type (brick, stone, etc.), and surface color. Because local agencies must fund
and maintain these treatments, product brands, colors and patterns may be specified in
the plans as long as the brand is listed on the APL at the time of use.

Design Variations to any of the requirements in this Section shall be approved by the
District Design Engineer.

2.1.6.2 Maintenance Memorandum of Agreement
Requirements for Patterned Pavement

Prior to the installation of patterned pavement crosswalks in intersections on the State
Highway System, a Maintenance Memorandum of Agreement shall be entered into with
the local government agency requesting this aesthetic enhancement to the project. This
agreement shall be filed with the District Maintenance Office. This Agreement shall
require the local government agency to acknowledge that the installation and
maintenance of patterned pavement is the total responsibility of the local agency,
including contracting for friction testing with a qualified firm.

“‘Maintenance” of all patterned pavement crosswalks in these Agreements shall be
defined, as a minimum, to include its frictional characteristics and integrity as follows:

1. Within 60 days of project acceptance by the Department, all lanes of each patterned
crosswalk shall be evaluated for surface friction. The friction test shall be conducted
using either a locked wheel tester in accordance with FM 5-592 (Florida Test
Method for Friction Measuring Protocol for Patterned Pavements) or a
Dynamic Friction Tester in accordance with ASTM E1911. FM 5-592 can be
accessed at the following link:

http://materials.dot.state.fl.us/smo/administration/resources/library/publications/fs
tm/Methods/fm5-592.pdf

The initial friction resistance shall be at least 35 obtained at 40 mph with a ribbed tire
test (FN40OR) or equivalent. Failure to achieve this minimum resistance shall require
all deficient crosswalk areas to be removed to their full extent (lane-by-lane) and
replaced with the same product installed initially. If the Department determines that
more than 50% of the lanes in the intersection require replacement, the entire
intersection installation may be reconstructed with a different product on the
Approved Products List (APL) or replaced with conventional pavement.

2. Approximately one year after project acceptance and every two years thereafter
and for the life of the adjacent pavement, only the outside traffic lane areas of
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each patterned crosswalk shall be tested for friction resistance in accordance
with ASTM E274 or ASTM E1911. Friction resistance shall, at a minimum, have
a FN40R value of 35 (or equivalent).

3. The results of all friction tests shall be sent to the District’'s Warranty Coordinator
with a cover letter either certifying that the crosswalks comply with the minimum
friction criteria, or stating what remedial action will be taken to restore the friction.

4. Failure to achieve the minimum resistance shall require all lanes of the crosswalk
to be friction tested to determine the extent of the deficiency. All deficient areas
shall be removed to their full extent (lane-by-lane) and replaced with the same
product installed initially. If the Department determines that more than 50% of
the lanes in the intersection require replacement, the entire intersection
installation may be reconstructed with a different product on the APL or replaced
with conventional pavement.

5. When remedial action is required in accordance with the above requirements, the
local agency shall complete all necessary repairs at its own expense within 90
days of the date when the deficiency was identified. No more than two full depth
patterned pavement repairs shall be made to an area without first resurfacing the
underlying pavement to 1” minimum depth.

6. The Department will not be responsible for replacing the treatment following any
construction activities in the vicinity of the treatment.

7. Should the local agency fail to satisfactorily perform any required remedial work
in accordance with this agreement, the Department reserves the right to replace
the patterned pavement with conventional pavement (matching the adjacent
pavement) and bill the local agency for this cost.
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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 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 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

221 Median Width for Roadways

Median widths for roadways are given in Table 2.2.1.

Table 2.2.1 Median Widths
MEDIAN WIDTHS (FEET)

TYPE FACILITY WIDTH

FREEWAYS

Interstate, Without Barrier 64 1

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
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.
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2.2.2 Multilane Facility Median Policy

All multilane SIS facilities shall be designed with a raised or restrictive median. All other
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.

2.2.3 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, cross 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 Tables 2.3.1 — 2.3.4 and Figures 2.3.1 — 2.3.2.

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.

Modification for Non-Conventional Projects:

Delete last sentence in above paragraph and see RFP for bridge shoulder width
requirements.

For shoulder cross slope criteria on bridges see Section 2.1.5 of this chapter.

It is recommended to pave the median section and a 10 foot 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.
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Table 2.3.1 Shoulder Widths and Cross Slopes - Freeways

pavement.

4. This does not mean that a shoulder is unnecessary; rather, shoulder is not typically present at this location (i.e., it is not
required when adjacent to the through lane).

5. If median side of HOV lane is not barrier-separated, use median shoulder requirements for a standard HOV lane. Refer to
AASHTO'’s Guide for High-Occupancy Vehicle Facilities for additional information.

6. For projects constructed with concrete pavement, the first one or two feet (as determined by outside slab width) of the
designated shoulder width shall have the same cross slope (and superelevation) as the outside lane.

WIDTH (FEET) CROSS
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 Outsides or
Left Left Left Left Left
4-Lane or
More 12 12 10 10 15.5 15.5 8 8 0.06
3-Lane 12 12 10 10 155 | 155 8 8 0.06 0.05
2-Lane 12 8 10 4 15.5 13.5 8 6 ’
HOV Lane N/A 4 14 N/A 4 10 N/A 4 N/A 4 N/A 4 N/A 4 N/A 4 0.05,
1-lane Barrier- s Same
Separated 6 45 6 45 N/A 4 N/A 4 N/A 4 N/A 4 a;_me as
HOV Lanes astane | | ane 5
2-lane Barrier- Same Same
Separated 10 65 10 65 N/A 4 N/A 4 N/A 4 N/A 4 L as
HOV Lanes as Lane Lanes
1-Lane Ramp 6 6 4 2 11.5 11.5 44 4
F 2-Lane Ramp
R Non-Interstate 10 8 8 4 155 135 8 6
E 2-Lane Ramp
E Interstate 12 8 10 4 15.5 13.5 8 6
w C-D Road 0.05
A 1-Lane 6 6 4 2 11.5 11.5 4 4
Y C-D Road
s 2-Lane 12 8 10 4 15.5 13.5 8 6
C-D Road
(Lanes | 3-Lane 12 12 10 10 15.5 15.5 8 8 0.06
One  ["C-D Road '
Way) > 3-Lane 12 12 10 10 15.5 15.5 8 8 0.06
Auxiliary Lane
Climbing & 12 N/A 4 10 N/A 4 15.5 N/A 4 8 N/A 4 N/A 4
Weaving
Auxiliary Lane
Mainline
Terminal:
1-Lane
Ramp 12 N/A 4 10 N/A 4 15.5 N/A 4 8 N/A 4 N/A 4
2-Lane 12 N/A 4 10 N/A 4 15.5 N/A 4 8 N/A 4 N/A 4
Ramp
Frontage See COLLECTORS Table 2.3.4.
Road For local roads and streets see the FDOT Manual of Uniform Minimum Standards for Design,
Construction and Maintenance for Streets and Highways.
1. Shoulders shall extend 4 ft. beyond the back of shoulder gutter and at a 0.06 cross 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 cross slope as the ramp
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Table 2.3.2 Shoulder Widths and Cross Slopes - Arterials Divided

WIDTH (FEET)
WITHOUT WITH SCLT)(:’SESS
SHOULDER GUTTER SHOULDER GUTTER
HIGHWAY TYPE FULL WIDTH | PAVED WIDTH | FULL WIDTH | PAVED WIDTH NORMAL 4
Median Median Median Median Median
Outside or Outside, 7 or Outside or Outside; or Outside ¢ or
Left Left Left Left Left
12 12 5 4 15.5 15.5 8 8
4-Lane 10 10 5 4 15.5 15.5 8 8 0.06
8 8 5 4 15.5 13.5 6 6
12 12 5 04 15.5 15.5 8 8
3-Lane 10 10 5 04 15.5 15.5 8 8
8 8 5 0,4 135 135 6 6
12 8 5 0,4 15.5 13.5 8 6
2-Lane 10 8 5 04 15.5 135 8 6
8 6 5 04 13.5 11.5 6 4
A [Lane Ramp 6 6 5 2 15 | 115 4, 4 0.05
R 2-Lane Ramp 10 6 5 2 15.5 135 8 6
T |C-DRoad 6 6 5 2 115 | 115 4 4
E 1-Lane
R C-D Road
| 2-Lane 8 6 5 0 135 115 6 4 0.06
A Ausxiliary Lane Same Same Same Same
L |Cimbing& | _AS | N, AS LAl | A A | LA A NIA 5
S Weaving ravel Travel Travel Travel
Lanes Lanes Lanes Lanes
Divided Auxiliary Lane
(Lanes Mainline
One Terminal:
Way) 1-Lane
Ramp 8 N/A s 5 N/A 5 11.5 N/A 5 4 N/A 5 N/A 5
2-Lane 12 N/A s 10 N/A 5 15.5 N/A 5 8 N/A 5 N/A 5
Ramp
Auxiliary Lane | Same Sir:e 0.05 -
At-Grade As 5 0 115 | NAs 4 N/A 5 008
Intersection Travel | Travel :
Lanes | Lanes
Frontage See Collectors Table 2.3.4.
Road For local roads and streets see the FDOT Manual of Uniform Minimum Standards for Design,
Construction and Maintenance for Streets and Highways.

N =

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

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. 560
and 17882.

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

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 ), G Low Volume Highways

This does not mean that a shoulder is unnecessary; rather, shoulder is not typically present at this location (i.e., it is not
required when adjacent to through lane).

For projects constructed with concrete pavement, the first one or two feet (as determined by outside slab width) of the
designated shoulder width shall have the same cross slope (and superelevation) as the outside lane.

7 feet in or within one mile of an urban area.
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Table 2.3.3 Shoulder Widths and Cross Slopes - Arterials Undivided

CROSS
WIDTHS (FEET) SLOPES
WITHOUT WITH NORMAL , ,
HIGHWAY TYPE SHOULDER GUTTER SHOULDER GUTTER
FULL PAVED FULL PAVED
WIDTH WIDTH , WIDTH WIDTH
12 5 15.5 8
Multilane 3 10 5 15.5 8
8 5 13.5 6
12 5 15.5 8
2-Lane 10 5 15.5 8
ARTERIALS _ 8 5 13.5 6 0.06
Undivided Auxiliary Same :
lanes Lane As 5 11.5 4
TV\(/o-Way) At-Grade Travel
Intersections Lanes
See COLLECTORS Table 2.3.4.
;rc()):;age For local roads and streets see the FDOT Manual of
Uniform Minimum Standards for Design, Construction
and Maintenance for Streets and Highways.

1. Shoulders shall extend 4 ft. beyond the back of shoulder gutter and have a 0.06 cross 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. 560 and 17882.

3. All multilane 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

4. For projects constructed with concrete pavement, the first one or two feet (as determined by outside
slab width) of the designated shoulder width shall have the same cross slope (and superelevation)
as the outside lane.

Design Geometrics and Criteria 2-26



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015 |

Table 2.3.4 Shoulder Widths and Cross Slopes - Collectors Divided and

Undivided
WIDTHS (FEET) CROSS
WITHOUT SHOULDER GUTTER WITH SHOULDER GUTTER SLOPES
FULL PAVED FULL PAVED
HIGHWAY TYPE WIDTH WIDTH WIDTH WIDTH NORMAL 4
Median Median Median Me:ia ] Median
Outside| Or |Outside, | Or |Outside| Or | Outside; | Outside ¢ Or
Left " Left Left L Left
eft
Cc 12 12 5 03 15.5 15.5 8 8
(o) 3-Lane 10 10 5 03 15.5 15.5 8 8
L 8 8 5 03 13.5 15.5 6 6
L 12 8 5 03 15.5 13.5 8 6
E 2-lane 10 8 5 0s 155 | 135 8 6
$ 8 6 5 05 135 115 6 4
o 0.06 0.05
g Auxiliary Same | Same
Lane As As
o At-Grade | Travel | Travel 5 4 1.5 N/A s 4 N/A s
Divided | |ntersection | Lanes | Lanes
(Lanes
One-Way)
Cc 12 5 15.5 8
o Multilane 4 10 5 15.5 8
L 8 5 13.5 6
L 12 5 15.5 8
E 2-Lane 10 5 15.5 8
$ 8 5 135 6
o 0.06
R Auxiliary Same Same
S Lane As As 115 4
o At-Grade Travel Travel :
Undivided ||ntersection Lanes Lanes
(Lanes

Two-Way)

1. Shoulders shall extend 4 ft. beyond the back of shoulder gutter and have a 0.06 cross 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 Nos. 560 and 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 multilane facilities shall conform with Section 2.2.2 of this volume.

LEGEND X High Volume Highways
FOR ) T Normal Volume Highways
VALUES X Low Volume Highways

5. This does not mean that a shoulder is unnecessary; rather, shoulder is not typically present at this location
(i.e., it is not required when adjacent to through lane).

6. For projects constructed with concrete pavement, the first one or two feet (as determined by outside slab width) of
the designated shoulder width shall have the same cross slope (and superelevation) as the outside lane.

7. 7 feet in or within one mile of an urban area.
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Figure 2.3.1.A Shoulder Superelevation
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*

For projects constructed with concrete pavement, the shoulder shall be superelevated about the outside edge
of the outside slab.

** For shoulders with paved widths 5 feet or less (all Highway Types) see Special Shoulder superelevation
details (Figure 2.3.1.B).
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Figure 2.3.1.B Special Shoulder Superelevation
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Figure 2.3.2
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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.

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.
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2.3.3 Use of Curb on High Speed Roadways

Curbs shall not be used on high speed roadways (Design Speed = 50 mph) except
as follows:

1. FDOT Suburban Section

2. FDOT High Speed Urban Section
3. Median Openings

4. Transit Stops

Curbs used on high speed roadways shall be FDOT Type E with the face of the curb
placed no closer to the edge of the traveled way than the required full width shoulder for
a flush shoulder roadway. For the Suburban and High Speed Urban Section, special
offset widths to curb have been established. See Section 2.16 for requirements for
High-Speed Urban and Suburban Arterial Highways. For directional median openings,
see Index 527. For transit stops, the curb face shall be no closer to the edge of the
traveled way than the required full width shoulder for a flush shoulder roadway.
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24 Roadside Slopes

Criteria and details for roadside slopes are included in Table 2.4.1. For slopes steeper
than 1:3, consider the associated long term erosion control and maintenance costs.
Coordinate the use of these slopes with the Drainage, Maintenance and Landscape
Architect’s Offices. For sod or turf slopes steeper than 1:3 and higher than 20 feet, include
a 10 foot wide flat area at the top and base of the slope with clear access for maintenance
equipment and personnel. For sod or turf slopes steeper than 1:3 and higher than 35 feet,
include a 10 foot wide maintenance berm not more than every 35 feet from the top of the
slope. Slopes steeper than 1:2 require coordination with the District Geotechnical Office.

Modification for Non-Conventional Projects:

Delete the second, third and last sentences in above paragraph and see RFP for
requirements.

For walls 5 feet and higher, a 10 foot flat area shall be included from the face of an
adjacent retaining wall allowing clear access for maintenance vehicles and personnel.
(See SDG 3.12.)

Clear zone (CZ) criteria are included in Section 2.11 and Chapter 4 of this volume.
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Table 2.4.1 Roadside Slopes

RURAL & URBAN RURAL ARTERIALS AND URBAN ARTERIALS
FREEWAYS, COLLECTORS WITH AND COLLECTORS
RURAL ARTERIALS | [EesTih igog ' | GUTTER
AND COLLECTORS, AND
TYPE OF | WITH PROJECTED 20 RURAL LOCALS, URBAN
FACILITY | YEAR AADT OF 1500 ARTERIALS AND
OR GREATER COLLECTORS WITHOUT
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) *
0.0-5 | 16 0.0-5 | 16 1:2 or to suit
Where R/W is property
5-10 | 1:6 to edge of insufficient, 1:6 to owner, not
CZ then 1:4 edge of CZ then 1:3 flatter than
Front All 1:6. R/W cost
Slope 10-20 | 1:6 to edge of must be
CZ then 1:3 5-20 | 1:6 to edge of CZ then considered for
1:3. high fill
>20 1:2 (with Where, R/W is sections in
guardrail) insufficient, 1:6 to urban areas
edge of CZ then 1:2.
1:4 or 1:3 with 12 or to suit
a standard property
Slope trapezoidal permits or 1:3 flatter than
ditch and 1:6 .
1:6.
front slope
Transverse 1:10 or flatter
Slopes All (freeways) All 1:4 All 1:4
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

Border widths for new construction or major reconstruction where R/W acquisition is
required are as follows:

On highways with flush shoulders, the border is measured from the shoulder point to the
right of way line. This border width accommodates (1) roadside design components such
as signing, drainage features, guardrail, fencing and clear zone, (2) the construction and
maintenance of the facility and (3) permitted public utilities. See Table 2.5.1.

On highways with curb or curb and gutter where clear zone is being provided, border
width is to be based on flush shoulder requirements, but is measured from the lip of the
gutter (or face of curb when there is not a gutter) to the right of way line. This border
width accommodates (1) roadside design components such as signing, drainage
features, guardrail, fencing and clear zone, (2) the construction and maintenance of the
facility and (3) permitted public utilities. See Table 2.5.1.

On highways with curb or curb and gutter in urban areas, 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.
This 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 public utilities and space for aesthetic features such as
sod and other landscape items. See Table 2.5.2.

On limited access facilities, the border width criteria are provided in Section 2.5.1.

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

Modification for Non-Conventional Projects:

Delete sentence above and see RFP for requirements on projects involving bridges.

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. The absolute minimum
border under these conditions is 8 feet.
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Table 2.5.1 Highways with Flush Shoulders

R/W\+

Border

—

Shoulder Point .
Roadway ’/ '

BORDER

TYPE
FACILITY

WIDTH (FEET)

ARTERIALS
COLLECTORS
Design Speed > 45 mph

40

ARTERIALS
COLLECTORS
Design Speed < 45 mph

33
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Table 2.5.2 Highways with Curb or Curb and Gutter in Urban Areas

o RW
— Border Face of Curb
or
i Buffer Lip of Gutter
Strip Sldewalk Buffer Strip
: L | \

| R

* Border width measured from lip of gutter (shown) or from face of curb when
there is not a gutter.

BORDER

MINIMUM WIDTH (FEET)

TYPE
FACILITY BICYCLE LANES OR
TRAVEL LANES AT CURB OTHER AUXILIARY
OR CURB AND GUTTER LANES AT CURB OR
CURB AND GUTTER
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
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2.51 Limited Access Facilities

On limited access facilities, the border is measured from the edge of the outside traffic
lane to the right of way line. This width may be reduced in the area of a crossroad

| terminal, as long as the design meets the requirements for clear zone, lateral offsets,
drainage, maintenance access, etc.

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 800, 801, and 802.

Modification for Non-Conventional Projects:

Delete third sentence in above paragraph and see RFP for requirements.

Table 2.5.3 Limited Access Facilities

L/A R —
Border

F Edge of trafflc lane
Roadway

—— —

BORDER

TYPE

FACILITY WIDTH (FEET)

FREEWAYS
(INCLUDING 94
INTERCHANGE RAMPS)
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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. See Tables 2.6.1 — 2.6.4.

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 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 Design Variation or Design Exception.

The clearance required for the roadway base course above the Base Clearance Water
Elevation is given in the criteria tables and figures. The relationship between the
pavement elevation and the Design Flood Elevation is discussed in Section 4.4 (3) of
the FDOT Drainage Manual (Topic No. 625-040-002). Turnpike facilities are generally
used for Hurricane Evacuation. Turnpike mainline travel lanes shall be above the 100
year flood plain elevation established by FEMA or other pertinent studies.

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

The Design Standards lists minimum covers and maximum fill heights for all types of
culverts. For utility clearances, refer to the Utility Accommodation Manual.
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Table 2.6.1 Maximum Grades
MAXIMUM GRADES IN PERCENT

DESIGN SPEED (mph)
l_ﬁé':f”%'; AREA FLAT TERRAIN ROLLING TERRAIN
30 | 40 | 45 | 50 | 60 | 70 | 30 | 40 | 45 | 50 | 60 | 70
Rural
FREEWAYS ' Uban | — | — | 4 4 3 3 || -—]-—]5 4 4
Rural — | 5 5| 4| 3|3 |—]|6|6]|5]4]4
ARTERIALS ®
Urban 8 | 7 6 | 6 | 5|-—]9 8 |7 | 7| 6 |-
Rural 7 7 7 6 5 4 9 8 8 7 6 5
COLLECTORS?®| Urban 9 9 8 7 6 5 11110 | 9 8 7 6
Industrial, | 4 4 4 3 3 |15 5 5 4 4 | -
FRROCI‘EIZ?SGE Require same criteria as Collectors.
DESIGN SPEED (mph) <20 25 to 30 35t0 40 45 to 50
RAMPS
GRADES (%) 8 7 6 5

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

1. Interstate designed to 70 mph will be restricted to 3% maximum grade.
2. Areas with significant (10% or more) heavy truck traffic.

On 2-lane highways critical length of upgrades shall not be exceeded. Critical lengths are those
which reduce the speeds of 200 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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Table 2.6.3 Criteria for Grade Datum

CLEARANCE FOR THE ROADWAY BASE COURSE ABOVE THE
BASE CLEARANCE WATER ELEVATION
TYPE FACILITY REQUIRED CLEARANCE
Freeways and Rural Multilane Mainline 3 ft.
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

1. This clearance requires a reduction in the design resilient modulus (see the Flexible Pavement Design
Manual). Notify the Pavement Design Engineer that the clearance is less than 3 feet.

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

Three aspects of sight distances should be considered:

1. Sight distances needed for stopping, which are applicable on all highways

2. Sight distances needed for the passing of overtaken vehicles, applicable only on
two-lane highways

3. Sight distances needed for decisions at complex locations

The criteria used for stopping and decision sight distance are a driver’'s eye height of 3.5
feet and an object height of 0.5 feet. The criteria used for passing sight distance is an
object height of 3.5 feet.

Sight distances greater than the minimum stopping sight distances in Table 2.7.1
should be considered when drivers need additional time to make decisions. The
AASHTO publication, A Policy on Geometric Design of Highways and Streets, has a
thorough discussion on decision sight distance.

Minimum stopping and passing sight distances are given in Tables 2.7.1 — 2.7.2.
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Table 2.7.1 Minimum Stopping Sight Distance

MINIMUM STOPPING SIGHT DISTANCE (FEET)
(For application of stopping sight distance, use an eye height of 3.5 feet and
an object height of 0.5 feet above the road surface)

DESIGN GRADES OF 2% OR LESS
SPEED
(mph) Interstate All Other Facilities

15 80
20 — 115
25 — 155
30 —— 200
35 250
40 305
45 — 360
50 425
55 570 495
60 645 570
65 730 645
70 820 730

ADJUSTMENT IN DISTANCE FOR GRADES GREATER THAN 2%
INCREASE IN LENGTH FOR DOWNGRADE (ft.) || DECREASE IN LENGTH FOR UPGRADE (ft.)

DESIGN
SPEED Grades Grades
(MPh) ™30, T 4% | 5% | 6% | 7% | 8% | 9% || 3% | 4% | 5% | 6% | 7% | 8% | 9%
15 0o lo | 1| 213245151566 777
20 11 23| 5| 6| 8 |10 6 7|8/ 8 10] 1] 1
25 3 | 5 | 7 |10 12| 15] 18] 8] 9 | 1] 12] 1] 1] 16
30 5 | 8 | 11 | 15| 18 | 22 | 27 | 10 | 12 | 14 | 16 | 18 | 20 | 21
35 7 1 11 | 16| 21 | 26 | 31 | 37 | 13| 16 | 19 | 21 | 24 | 26 | 28
40 10 ] 15 | 21 | 28 | 34 | 41 | 49 | 16 | 20 | 24 | 27 | 30 | 33 | 36
45 18 | 25 | 32 | 40 | 48 | 57 | 67 || 16 | 21 | 25 | 20 | 33 | 37 | 40
50 21 | 29 | 39 | 49 | 59 | 70 | 82 | 20 | 26 | 32 | 37 | 42 | 46 | 50
55 25 | 35 | 46 | 58 | 70 | 84 | 98 | 26 | 33 | 39 | 45 | 52 | 57 | 62
60 28 | 40 | 53 | 68 | 82 | 99 | 116 | 32 | 40 | 48 | 55 | 62 | 69 | 75
65 37 | 51 | 67 | 83 | 101 | 120 | 140 | 33 | 43 | 52 | 61 | 69 | 77 | 84
70 41 | 58 | 76 | 95 | 115 | 137 | 161 || 40 | 52 | 62 | 72 | 82 | 91 | 99
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Table 2.7.2 Minimum Passing Sight Distance

MINIMUM PASSING SIGHT DISTANCE (FEET)
(For application of passing sight distance, use an eye height of 3.5 feet and
an object height of 3.5 feet above the road surface)

DESIGN

SPEED 20 25 30 35 40 45 50 55 60 65 70

(mph)

2-Lane,

2-Way 710 900 1090 1280 1470 1625 1835 1985 2135 2285 2480
Facilities
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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).

Avoid placing horizontal curves, PI’'s and superelevation transitions within the limits of a
structure or approach slabs wherever practical. 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 including alternate framing concepts that relieve the severe skew
effect shall be submitted to the District Design Engineer for concurrence.

Modification for Non-Conventional Projects:

Delete the last sentence in above paragraph.

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 Tables 2.8.1 —2.8.4.

For small deflection angles (5° or less), curves shall be at least 500 ft. long and the
minimum increased 100 ft. for each 1° decrease in the central angle (900 ft.
for a 1° central angle).
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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 compound curves are necessary on open highways, the ratio of the flatter radius
to the sharper radius shall 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.
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Table 2.8.1a Maximum Deflections without Horizontal Curves
MAXIMUM DEFLECTION WITHOUT CURVE (DMS)

TYPE FACILITY V 245 mph V £40 mph
Freeways 0° 45' 00" N/A
Without o AE1 ANN ° AR AAM
Arterials and Curb & Gutter 0°45°00 270000
Collectors With o AR (AT ° AR ANT
Curb & Gutter 170000 2700700

Where V=Design Speed (mph)

Table 2.8.1b  Maximum Deflection
for Through Lanes through Intersections

Design speed (mph) 20 25 30 35 40 45
Maximum Deflection 16° 00' 11° 00' 8° 00’ 6° 00' 5°00' 3°00'

Deflection Angle
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Table 2.8.2a Length of Horizontal Curves

LENGTH OF CURVE (FEET)

Freeways 30V’
Arterials 15V 2
Collectors 15V 2

Where V = Design Speed (mph)

1. When 30V cannot be attained, the greatest attainable length shall

be used, but not less than 15V.

2. When 15V cannot be attained, the greatest attainable length shall

be used, but not less than 400ft.

Curve length shall provide full superelevation within the curve of not less

than 200 ft. (Rural) or 100 ft. (Urban)

Table 2.8.2b Arc Length (in feet) of Compound Curves
with One-Half/Double Radii - Turning Roadways

Radius (ft.) 100 150 200 250 300 400 2500
Minimum Length 40 50 65 85 100 120 150
Desirable Length 65 70 100 120 150 180 200
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Table 2.8.3 Maximum Curvature of Horizontal Curve
(Using Limiting Values of "e" and "f")

MAXIMUM CURVATURE (Degrees)
URBAN ENVIRONMENT
Design Speed ENVFRUSG\IITENT (6 max=0.0)
(mph) (e max=0.10) Without Curb With
And Gutter Curb And Gutter
30 24° 45’ 20° 00’ 20° 00
35 17° 45' 14° 15' 14° 15'
40 13°15' 10° 45' 10° 45'
45 10° 15' 8° 15’ 8° 15'
50 8° 15' 6° 30' 6° 30'
55 6° 30' 5° 00
60 5°15' -
65 4°15' -
70 3° 30 -
Interstate: 3° 00' (Maximum Curvature) (e max=0.10)

Table 2.8.4 Maximum Horizontal Curvature
Using Normal Cross Slopes (-0.02)

MAXIMUM CURVATURE (Degrees)

Design Speed (mph) Curvature (e max = 0.10) Curvature (e max = 0.05)
30 1° 30' 7°00'
35 1° 30' 5° 00’
40 1° 00' 3°45'
45 0° 30' 2° 45
50 0° 30' 2°00'
55 0° 30' -
60 0°15' -
65 0°15' -
70 0°15' ---

Design Geometrics and Criteria 2-49



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

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.

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.
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2.8.2 Vertical Curves

Minimum lengths for crest and sag vertical curves are provided in Tables 2.8.5 — 2.8.6.
K values for crest vertical curves are based on an eye height of 3.5' and an object

height of 6".
Table 2.8.5 Minimum Lengths of Crest Vertical Curves
Based on Stopping Sight Distance
K VALUES FOR CREST CURVES

Design
Speed Interstate All Other Facilities
(mph)

15 5

20 10

25 19

30 31

35 47

40 70

45 98

50 136

55 245 185

60 313 245

65 401 313

70 506 401

Length, L = KA
Where: L = Minimum Length (feet)
K = Constant
A = Algebraic Difference In Grades (percent)

K values for crest vertical curves are based on an eye height of 3.5' and an object height of 6".

Interstates:

Service Interchanges:

System Interchanges:
Arterials and Collectors:
Design Speed (mph)

Minimum Length (ft.)
Low Speed Facilities:

Lengths of crest vertical curves on Interstate mainlines are not to be less
than 1000 ft. for open highways and 1800 ft. within interchanges.

K values for ramp crest vertical curves at interstate terminals are not to be
less than the Interstate K values. K values for other ramp crest vertical
curves are not to be less than the K values for All Other Facilities.

K values for all crest vertical curves on systems interchanges are not to be
less than the K values of the higher system.

The minimum lengths of crest vertical curves for highways with design
speeds of 50 mph or greater are as follows:

50 55 60 65 70

300 350 400 450 500

The lengths of crest vertical curves are not to be less than 3 times the
design speed (mph) expressed in feet.
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Table 2.8.6 Minimum Lengths of Sag Vertical Curves
Based on Stopping Sight Distance and Headlight Sight Distance

K VALUES FOR SAG CURVES

Service Interchanges:

System Interchanges:

Arterials and Collectors:

Low Speed Facilities:

Design
Speed Interstate All Other Facilities
(mph)

15 10

20 17

25 26

30 37

35 49

40 64

45 79

50 96

55 136 115

60 157 136

65 181 157

70 206 181

Length, L = KA
Where: L = Minimum Length (feet)
K = Constant
A = Algebraic Difference In Grades (percent)
Interstates: Lengths of sag vertical curves on Interstate mainlines are not to be less

than 800 ft.

K values for ramp sag vertical curves at interstate terminals are not to be
less than the interstate K values. K values for other ramp sag vertical
curves are not to be less than the K values for All Other Facilities.

K values for all sag vertical curves on systems interchanges are not to be
less than the K values of the higher system.

The minimum lengths of sag vertical curves for highways with design
speeds of 50 mph or greater are as follows:

Design Speed (mph) 50 55 60 65 70
Minimum Length (ft.) 200 250 300 350 400

The lengths of sag vertical curves are not to be less than 3 times the
design speed (mph) expressed in feet.
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29 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 transition sections where the cross slope is less than 1.5 %, a
minimum longitudinal grade of 0.5% shall be maintained, unless the outside edge of
pavement maintains a minimum grade of 0.2% (0.5% for curb and gutter).

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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Table 2.9.1 Superelevation Rates for Rural Highways,
Urban Freeways and High Speed Urban Highways (e max =0.10)

TABULATED VALUES
Degree of | Radius DESIGN SPEED (mph)

Curve D R (ft.) 30 35 40 45 50 55 60 65 70
0° 15' 22,918 NC NC NC NC NC NC NC NC NC
0° 30’ 11,459 NC NC NC NC NC NC RC c
0° 45' 7,639 NC NC NC NC RC 0.023 0.025 0.028
1° 00" 5,730 NC NC NC RC 0.021 0.025 0.030 0.033 0.037
1°15' 4,584 NC NC 0.022 0.026 0.031 0.036 0.041 0.046
1° 30" 3,820 NC I RC 0.021 0.026 0.031 0.037 0.043 0.048 0.054

— e
i *Rne i————
— s e el
2° 00" 2,865 RC 0.022 0.028 0.034 0.040 0.048 0.055 0.062 0.070
*Rre
2° 30" 2,292 0.021 0.028 0.034 0.041 0.049 0.058 0.067 0.075 0.085
3° 00’ 1,910 0.025 0.032 0.040 0.049 0.057 0.067 0.077 0.087 0.096
3° 30’ 1,637 0.029 0.037 0.046 0.055 0.065 0.075 0.086 0.095 0.100
4°00' 1,432 0.033 0.042 0.051 0.061 0.072 0.083 0.093 0.099 Dmax =
5° 00’ 1,146 0.040 0.050 0.061 0.072 0.083 0.094 0.098 Dmax = 3°30°
6° 00’ 955 0.046 0.058 0.070 0.082 0.092 0.099 Dmax = 4° 15
7° 00’ 819 0.053 0.065 0.078 0.089 0.098 Dmax = 5° 15’
8° 00’ 716 0.058 0.071 0.084 0.095 0.100 6° 30’
9° 00’ 637 0.063 0.077 0.089 0.098 Dmax =
10° 00' 573 0.068 0.082 0.094 0.100 8° 15
11° 00" 521 0.072 0.086 0.097 Dmax =
12° 00' 477 0.076 0.090 0.099 10° 18’
13° 00" 441 0.080 0.093 0.100
14° 00" 409 0.083 0.096 Dmax =
15° 00" 382 0.086 0.098 13°15'
16° 00" 358 0.089 0.099
18° 00" 318 0.093 Dmax =
20° 00" 286 0.097 17° 45"
22° 00' 260 0.099
24° 00' 239 0.100
Dmax =
24° 45'
* NC/RC and RC/e Break Points (Radius in feet)
. DESIGN SPEED (mph
Break Points (mph)
30 35 40 45 50 55 60 65 70
Rnc 3349 4384 5560 6878 8337 9949 11709 13164 14714
Rrc 2471 3238 4110 5087 6171 7372 8686 9783 10955
e=NCifR2RNc e=RCifR<RNcandR2RRc
NC = Normal Crown ( -0.02 ) RC = Reverse Crown ( +0.02)
Rnec = Minimum Radius for NC Rrc = Minimum Radius for RC
Rates for intermediate D's and R's are to be interpolated
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Figure 2.9.1  Superelevation Rate For Rural Highways, Urban Freeways and
High Speed Urban Highways (e max =0.10)
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Table 2.9.2 Superelevation Rates for Urban Highways

and High Speed Urban Streets (emax = 0.05)

TABULATED VALUES
Degree of Radius DESIGN SPEED (mph)
Curve R 30 35 40 45 50
D (ft.)

2° 00' 2,865 NC NC NC NC NC
2° 15 2,546 RC
2° 45 2,083 NC

3° 00' 1,910 RC

3° 45 1,528 NC

4° 00' 1,432 RC

4° 45 1,206 RC
5° 00’ 1,146 NC 0.023
5° 15 1,091 RC 0.027
5° 30' 1,042 0.030
5° 45' 996 0.035
6° 00' 955 RC 0.040
6° 15' 917 0.022 0.045
6° 30' 881 0.024 0.050
6° 45' 849 0.027 Dmax =
7° 00' 819 NC 0.030 6° 30'
7° 15 790 RC 0.033

7° 30' 764 0.037

7° 45 739 0.041

8° 00' 716 RC 0.045

8° 15' 694 0.022 0.050

8° 30' 674 0.025 Dmax =

8° 45' 655 0.027 8° 15’

9° 00' 637 0.030

9° 30' 603 0.034

10° 00' 573 0.040

10° 30' 546 RC 0.047

11° 00' 521 0.023 Dmax =

11° 30' 498 0.026 10° 45'

12° 00' 477 0.030

13° 00’ 441 0.036

14° 00’ 409 RC 0.045

15° 00' 382 0.023 Dmax =

16° 00’ 358 0.027 14° 15’

17° 00’ 337 0.032

18° 00’ 318 0.038

19° 00' 302 0.043

20° 00' 286 0.050

Dmax =
20° 00'
NC = Normal Crown (-0.02) RC = Reverse Crown ( +0.02)
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Figure 2.9.2 Superelevation Rates for Urban Highways and High Speed Urban
Streets (emax = 0.05)
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a. When the speed curves and the degree of curve lines intersect
above this line, the pavement is to be superelevated (positive
slope) at the rates indicated at the lines intersecting points.

b. When the speed curves and the degree of curve lines intersect
between these limits, the pavement is to be superelevated at the
rate of 0.02 (positive slope).

c. When the speed curves and the degree of curve lines intersect
below this line, the pavement is to have normal crown (typically
0.02 and 0.03 downward slopes).
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Table 2.9.3 Superelevation Transition Slope Rates for Rural
Highways, Urban Freeways and High Speed Urban Highways

SLOPE RATES FOR STRAIGHT LINE
SUPERELEVATION TRANSITIONS

SECTION Design Speed (mph)
35-40 45-50 55-60 65-70
SLOPE RATES
2 Lane & 4 Lane 1:175 1:200 1:225 1:250
6 Lane 1:160 1:180 1:200
8 Lane 1:150 1:170 1:190

The length of superelevation transition is to be determined by the relative slope rate
between the travel way edge of pavement and the profile grade, except that the
minimum length of transition shall be 100 feet.

For additional information on transitions, see the Design Standards, Index 510.

Table 2.9.4 Superelevation Transition Slope Rates
for Urban Highways and High Speed Urban Streets

SLOPE RATES FOR STRAIGHT LINE
SUPERELEVATION TRANSITIONS

30 mph 1:100
40 mph 1:125
45-50 mph 4 1:150

1. Aslope rate of 1:125 may be used for 45 mph under restricted conditions.

The length of superelevation transition is to be determined by the relative slope rate between the travel
way edge of pavement and the profile grade, except that the minimum length of transition shall be 50
ft. for design speeds under 40 mph and 75 ft. for design speeds of 40 mph or greater. For additional
information on transitions, see the Design Standards, Index 511.
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2.10 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. On rural Interstate routes or
single Interstate routes through urban areas, approved Design Exceptions are required
for bridge vertical clearances less than 16 feet and must be coordinated with Surface
Deployment and Distribution Command Transportation Engineering Agency
(SDDCTEA) as described in Section 23.3. For bridges, sign structures and signal
structures, minimum vertical clearance is the least distance measured between the
bridge superstructure, signs, signals, luminaires or support members and the traffic lane
or shoulder directly below.

For any construction affecting existing bridge clearances (e.g., bridge widenings or
resurfacing) vertical clearances less than 16'-0" shall be maintained or increased. If
reducing the design vertical bridge clearance to a value between 16’-0” and 16'-2", the
design vertical clearance dimension in the plans shall be stated as a minimum with a
note requiring the contractor to submit a certified survey confirming the as-built least
vertical clearance is greater than the design vertical clearance.

For any construction affecting existing signs, vertical clearances less than 17'-0" shall be
maintained or increased. For any construction affecting existing Dynamic Message Sign
(DMS) structure clearances, all vertical clearances shall be maintained or increased.

For any construction affecting existing sign or signal clearances, existing vertical
clearances less than 17'-0" shall not be reduced. For existing signalized intersections, if
the vertical clearance is greater than or equal to 15’-0”, the existing signals shall remain;
otherwise, the existing signals shall be “warranted for replacement”. No Design
Variation shall be approved to allow signal clearances less than 15-0". For any
construction affecting existing Dynamic Message Sign (DMS) structure clearance,
existing vertical clearance shall not be reduced.
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Figure 2.10.1 Clearances — Rural and Urban Interstates (Freeways), Arterials and
Collectors, with Projected 20-Year ADT of 1500 or Greater
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* Clear Zone (CZ) — To Pier (Shown), Face of Retaining Wall/Coping or Toe of Slope (Similar)
** See Table 2.10.1 Vertical Clearances for Bridges

+ When present, Auxiliary lane(s) may be located on either or both sides of Travel Lanes.
++ Condition applies to median or outside shoulder.
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Figure 2.10.2 Clearances — Rural Arterials and Collectors with Projected 20-Year
ADT of Less than 1500
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* Clear Zone (CZ) — To Pier (Shown), Face of Retaining Wall/Coping or Toe of Slope (Similar)
*% See Table 2./0.1 Vertical Clearances for Bridges

+ When present, Auxiliary lane(s) may be located on either or both sides of Travel Lanes.

++ Condition applies to median or outside shoulder.
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Figure 2.10.3 Clearances — Urban Arterials and Collectors
(Without Curb and Gutter) with Projected 20-Year ADT of Less than 1500
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* Clear Zone (CZ) — To Pier (Shown), Face of Retaining Wall/Coping or Toe of Slope (Similar)
*% See Table 2.10.1 Vertical Clearances for Bridges

+ When present, Auxiliary lane(s) may be located on either or both sides of Travel Lanes.
% Condition applies to median or outside shoulder.
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Figure 2.10.4.A Clearances — Urban Arterials and Collectors
(Curb and Gutter) < 45 mph — Elevation of Bridge
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* Horizontal Clearance (HC) — To Pier (Shown), Face of Retaining Wall/Coping or Toe of
Slope (Similar). See Table 2.11.6 Horizontal Clearance to Bridge Piers and Abutments

** See Table 2.10.1 Vertical Clearances for Bridges
+ When present, Auxiliary lane(s) may be located on either or both sides of Travel Lanes.
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Figure 2.10.4.B

< 45 mph - Section through Bridge

Clearances — Urban Arterials and Collectors (Curb and Gutter)
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Figure 2.10.5 Clearances — Urban Arterials and Collectors (Curb and Gutter) with
Traffic Barrier
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Table 2.10.1  Minimum Vertical Clearances for New Bridges

FACILITY TYPE (Freeways, Arterials, Collectors & Others) 1 | CLEARANCE
Roadway or Railroad Over Roadway 16'-6"
Roadway Over Railroad 23-6"
Pedestrian Over Roadway 17'-6"
Pedestrian Over Railroad 23'-6" 5

1. For Clearance Over Waterways, see Section 2.10.1 of this volume.

2. Over High Speed Rail Systems, see Section 6.3.5 of this volume and the latest version of
American Railway Engineering and Maintenance-of-Way Association (AREMA) guidelines, or
the design office of the high speed rail line of interest for specific guidelines and specifications.
Over Electrified Railroad, the minimum vertical clearance shall be 24 feet 3 inches. (See Topic No.
000-725-003: South Florida Rail Corridor Clearance.) Also see Section 6.3.5 of this volume.

Table 2.10.2 Minimum Vertical Clearances for New Sign and Signal Structures

TYPE OF STRUCTURE CLEARANCE
Overhead Sign Structures 17'-6"
Overhead Dynamic Message Sign Structures 19'-6"
Signals on Span Wires, Mast Arms, or Other Structures 17'-6"
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2.10.1 Vertical Clearance Over Water

The minimum vertical clearance over water shall conform to the following criteria:
1. Environment:

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).

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

Modification for Non-Conventional Projects:

Delete the above paragraph and replace with the following:

For steel superstructures, the minimum vertical clearance shall not be less than
those specified above for the concrete superstructures or as specified in the RFP.

2. Drainage:

The minimum vertical clearance between the design flood stage and the low
member of bridges shall be a minimum of two feet. This clearance is necessary
to allow the majority of debris to pass without causing damage to the structure.
This standard does not apply to culverts and bridge-culverts.

3. Navigation:
The minimum vertical clearance for navigational purposes shall be:
A. 6 feet above the Mean High Water for tidewater bays and streams

B. 6 feet above the Normal High Water for freshwater rivers, streams, non-
regulated/controlled canals, and lakes

C. 6 feet above the control elevation for regulated/controlled lakes and canals

Minimal vertical at the navigable channel clearance is measured from the low
point of the structural member of the bridge. Navigation lights shall not be
considered in the vertical clearance.

Coastal bridges:

The vertical clearance of the superstructure shall be a minimum of 1 ft. above the
100-year design wave crest elevation including the storm surge elevation and
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wind setup. For bridge designs where this criterion cannot practically be met,
refer to the FDOT Drainage Manual, Section 4.9.5.

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.

2.10.2 Horizontal Waterway Clearance

The following minimum horizontal clearances shall be provided:

1.

For crossings subject to boat traffic a minimum horizontal clearance of 10 feet
shall be provided.

Where no boat traffic is anticipated, horizontal clearance shall be provided
consistent with debris conveyance needs and structure economy.

Horizontal clearance is defined as the unobstructed clear distance between piers,
fender systems, culvert walls, etc. projected by the bridge normal to the flow.

2.10.3 Regulatory Agency Requirements

Vertical and horizontal clearances will also be subject to the requirements of the Coast
Guard, Corps of Engineers, Water Management District, and any other regulatory
agency having appropriate statutory jurisdiction or authority. Such regulatory agency
requirements may exceed Department requirements.

Design Geometrics and Criteria 2-68



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

2.10.4 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 2.10.3.

For further guidance on airspace obstructions (notification and permitting) refer to
Section 13.5.1, FDOT Aviation and Spaceports Office Coordination, this volume.

Modification for Non-Conventional Projects:

See RFP for design build coordination of air space requirements.

Design Geometrics and Criteria 2-69



Topic #625-000-007 January 1, 2013
| Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

Table 2.10.3 FAA Notification Requirements

FAA Notification Requirements for Construction or Alteration of Structures *

1. Any structure more than 200 feet above ground level (AGL) at its site.

2. Any structure that is near an aviation facility and that penetrates an imaginary
obstacle surface extending outward and upward at one of the following criteria:
a. A slope of 100 to 1 (1 foot upward for each 100 feet outward) for a horizontal

distance of 20,000 feet from the nearest point of the nearest military or public-
use airport runway that is more than 3,200 feet in length (excludes heliports).

b. A slope of 50 to 1 (1 foot upward for each 50 feet outward) for a horizontal
distance of 10,000 feet from the nearest point of the nearest military or public-
use airport runway no more than 3,200 feet in length (excludes heliports).

C. A slope of 25 to 1 (1 foot upward for each 25 feet outward) for a horizontal
distance of 5,000 feet from the nearest point of the nearest military or public-
use heliport landing and takeoff area.

3. Any highway, railroad, or other traverse way for mobile objects, of a height which, if
adjusted upward by the amount shown below, would exceed a standard of
paragraph 1 or 2 above:

a. An adjusted height of 17 feet for an Interstate Highway that is part of the
National System of Military and Interstate Highways where over-crossings are
designed for a minimum of 17 feet vertical distance.

b. An adjusted height of 15 feet for any other public roadway.

C. An adjusted height of 10 feet or the height of the highest mobile object that
would normally traverse the road, whichever is greater, for a private road.

d. An adjusted height of 23 feet for a railroad.

e. An adjusted height equal to the height of the highest mobile object that would
normally traverse it, for a waterway or traverse way not previously mentioned.

4. Any structure located directly on a public-use aviation facility property, including any
facility that is currently existing, planned, proposed, or under construction.

5. Any structure that is located in an instrument approach area and available information
indicates it might exceed federal obstruction standards, if specifically requested by the
FAA.

* Note: Structures may include:
Highways, roads, railroads, waterways, traverseways (parking or rest areas), bridges,
overpasses, high-mast light poles, utility poles, antenna towers, buildings, signs or billboards,
fences, or gates, plus temporary-use construction materials or equipment, including dirt piles
and cranes, as well as natural growth, vegetation, and landscaping, depending on location in
proximity to an aviation facility, navigational aid, or instrument procedure ground track.
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2.1 Lateral Offset

Lateral offset 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. Lateral offset applies
to all highways. Lateral offset requirements vary depending on design speed, whether
rural or urban with curb, traffic volumes, lane type, and the object or feature.

Rural highways with flush shoulders and highways with curb or curb and gutter where
right of way is not restricted have roadsides of sufficient widths to provide clear zones;
therefore, lateral offset requirements for certain features and objects are based on
maintaining a clear zone wide enough to provide the recoverable terrain in Table 2.11.11.
The procedure for determining required clear zone widths is described in Chapter 4
of this volume.

In urban areas, lateral offset based on clear zone requirements for rural highways
should be provided wherever practical. = However, urban areas are typically
characterized with lower speed (Design Speed < 45 mph), more dense abutting
development, closer spaced intersections and accesses to property, higher traffic
volumes, more bicyclists and pedestrians, and restricted right of way. In these areas,
curb with closed drainage systems are often used to minimize the amount of right of
way needed. Highways with curb or curb and gutter in urban areas where right of way
is restricted do not have roadsides of sufficient widths to provide clear zones; therefore,
while there are specific lateral offset requirements for these highways, they are based
on offsets for normal operation and not based on maintaining a clear roadside for errant
vehicles. It should be noted that curb has no redirectional capabilities except at speeds
less than the lowest design speeds used on the State Highway System. Therefore curb
should not be considered effective in shielding a hazard. Curb is not to be used to
reduce lateral offset requirements.

Crashworthy objects shall meet or exceed the offset listed in Tables 2.11.1 through
2.11.10 and objects that are not crashworthy are to be as close to the right of way line as
practical and no closer than the requirements listed in Tables 2.11.1 through 2.11.10.

For lateral offsets where roadways overpass railroads refer to Chapter 6 of
this volume.
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Table 2.11.1 Lateral Offset for Traffic Control Signs

PLACEMENT

Placement shall be in accordance with the Design Standards. Placement within
sidewalks shall be such that an unobstructed sidewalk width of 4 feet or more
(not including the width of curb) is provided.

SUPPORTS

Supports, except overhead sign supports, shall be breakaway. When
practicable, sign supports should be located behind barriers that are justified for
other reasons.

Overhead sign supports shall be located outside the clear zone unless shielded.

Table 2.11.2 Lateral Offset for Light Poles

CONVENTIONAL
LIGHTING

Shall not be located in the median except in conjunction with barriers that are
justified for other reasons.

Supports shall be breakaway, except for median barrier mounted or shielded light
poles.

Urban Curb or Curb and Gutter (Design Speed < 45 mph):
Shall be located no closer than 4 feet from face of curb. Placement
within sidewalks shall be such that an unobstructed sidewalk width of 4
feet or more (not including the width of curb) is provided.

All other facilities:
Shall be located no closer than 20 feet from the travel lane or 14 feet
from an auxiliary lane (may be clear zone width when clear zone is less
than 20 feet).

HIGHMAST

LIGHTING

Shall be located outside the clear zone unless shielded.
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Table 2.11.3 Lateral Offset for Aboveground Fixed Utilities (AFUs)

Aboveground fixed utilities are objects owned by a public or private utility agency that are more than four
(4) inches above the grade and are not accepted by FDOT as crashworthy (such as strain poles, down
guys, telephone load pedestals, temporary supports, etc.).

NEW
ABOVEGROUND
FIXED UTILITIES

(AFUs)

Other than
mid-span poles

For urban roadways with curb or curb and gutter with design speeds less than or
equal to 45 mph, new AFUs shall not be placed closer than 4 feet from the face of
curb and as close to the R/W as practical.

For all other roadways the AFUs are to be outside the Clear Zones established
using Table 2.11.11 Recoverable Terrain and as close to the R/W line as
practical.

NEW
ABOVEGROUND
FIXED UTILITIES

(AFUs)

Mid-span poles

Mid-span poles are new poles being installed as part of and within the alignment of
an existing pole line. When the existing alignment crosses an intersecting
roadway, the mid-span pole is to be placed as follows:

For intersecting roadways that are urban with curb or curb and gutter with design
speeds less than or equal to 45 mph, mid-span poles shall not be placed closer
than 4 feet from the face of curb.

For all other intersecting roadways mid-span poles are to be outside the Clear
Zones established for new poles appropriate for the intersecting roadway.

EXISTING
ABOVEGROUND
FIXED UTILITIES

(AFUs)

For urban roadways with curb or curb and gutter with design speeds less than or
equal to 45 mph, existing AFUs closer than 4 feet from the face of curb shall be
relocated as close to the R/W line as practical.

For all other roadways, existing AFUs within the Clear Zones established using
Table 2.11.11 Recoverable Terrain shall be relocated as close to the R/W line as
practical.
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| Table 2.11.4 Lateral Offset to Traffic Infraction Detectors, Signal Poles
and Controller Cabinets for Signals

SIGNAL POLES | Shall not be located in medians

AND Shall be located outside the clear zone except as follows:
CONTROLLER Urban Curb or Curb and Gutter (Design Speed < 45 mph):
CABINETS Shall be located no closer than 4 feet from face of outside curbs and

outside the sidewalk. However, when necessary, signal poles may
be located within sidewalks such that an unobstructed sidewalk width
of 4 feet or more (not including the width of curb) is provided.

TRAFFIC For Traffic Infraction Detector placement and installation specifications, refer to the
INFRACTION State Traffic Engineering and Operations Office web page:
DETECTORS http://www.dot.state.fl.us/trafficoperations/

Table 2.11.5 Lateral Offset to Trees

Trees, where the diameter is or is expected to be greater than 4 inches (measured 6 inches above the
ground), must be located outside the clear zone, except:
e Roadways with Curb and Gutter where Design Speed < 45 mph, the tree must be at least 4
feet from face of the curb.
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Table 2.11.6 Lateral Offset to Bridge Piers and Abutments |

Bridge Piers and Abutments shall be located outside the clear zone (see also Figures 2.10.1 thru
2.10.3) except as follows:

Urban Curb or Curb and Gutter (Design Speed < 45 mph), shall be located no closer than:
o 16 feet from the edge of the travel lane; or

o 4 feet from face of outside curbs or

o 6 feet from the edge of inside traffic lane:

whichever provides the greater setback. See also Figures 2.10.4.A thru 2.10.4.B.

Rural and Urban with Roadside Barriers:
The minimum barrier offset as shown in Table 4.3.1 measured from the face of the barrier.
See also Figure 2.10.5.

Notes: 1. Pier protection and design shall comply with the requirements provided in Structures
Design Guidelines, Section 2.6.

2. Locate piers outside of offset envelopes as shown. Additional offsets may be required for
sidewalks, shared use paths, intersection sight distance and future widening of the lower
roadway.

3. Evaluate the potential for widening of a lower roadway at a given location based on
adjacent geometric constraints, (e.g. other bridge piers, MSE walls, significant water
features, etc.).
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| Table 2.11.7 Lateral Offset to Railroad Grade Crossing
Traffic Control Devices

Shall be located in accordance with the Design Standards.

| Table 2.11.8 Lateral Offset to Canal and Drop-off Hazards

‘ See Chapter 4 of this Volume for lateral offset criteria for canal and drop-off hazards.

| Table 2.11.9 Lateral Offset to Other Roadside Obstacles

Shall be located outside the clear zone except as follows:

Urban Curb or Curb and Gutter (Design Speed < 45 mph):
Shall be located no closer than 4 feet from face of curb.

Note: Lateral offset to mailboxes is specified in the construction details contained in the Design
Standards, Index No. 532.

Note: Transit and school bus shelters shall be placed in accordance with Rule Chapter
14-20.003, Florida Administrative Code. Transit bus benches shall be located in
accordance with Rule Chapter 14-20.0032, F.A.C..
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Table 2.11.10 Lateral Offset for ITS Poles and Related Items

POLES AND OTHER
ABOVE-GROUND
FIXED OBJECTS

Shall not be located in the median except in conjunction with barriers that
are justified for other reasons.

Shall be located outside the clear zone (as close as practical to the right of
way line without aerial encroachments onto private property) except as
follows:

Urban Curb or Curb and Gutter (Design Speed < 45 mph):
Shall be located as close to the right of way line as practical; no
closer than 4 feet from face of curb. Placement within sidewalks
shall be such that an unobstructed sidewalk width of 4 feet or more
(not including the width of curb) is provided.

May be located behind barriers that are justified for other reasons.

EQUIPMENT Shall not be located within the limited-access right of way, except as allowed
SHELTERS AND by Policy No. 000-625-025, Telecommunications Facilities on Limited
TOWERS Access Rights of Way.

Shall be located as close to the right of way line as practical, except as
BREAKAWAY follows:
OBJECTS

Urban Curb or Curb and Gutter (Design Speed < 45 mph):
Shall be located no closer than 4 feet from the face of curb.

Design Geometrics and Criteria
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Table 2.11.11 Recoverable Terrain

> 1500 AADT" <1500 AADT®"
DESIGN
SPEED TRAVEL LANES | AUXILIARY LANES | TRAVEL LANES AUXILIARY LANES
(mph) & & & &
MULTILANE SINGLE LANE MULTILANE SINGLE LANE
RAMPS RAMPS RAMPS RAMPS
(feet) (feet) (feet) (feet)
<45 18 10 16 10
45 24 14 20 14
50 24 14 20 14
55 30 18 24 14
> 55 36 24 30 18
(1) AADT=Mainline 20 years projected annual average daily traffic.
The above values are to be used in the process for determining the clear zone width as described in
Chapter 4 of this volume.
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Figure 2.11.1 Lateral Offset to Guardrail

Traffic Lanes 12' For Shoulders 10" And Wider;
8' For Median Shoulders 8' Or Less In Width; ‘
and Shoulder Width Plus 2' For All Other Shoulders.

WITHOUT SHOULDER GUTTER

T o

Edge Of Shoulder Pavement# i

Shoulder Gutter
I

LJ
WITH SHOULDER GUTTER

For additional information see Section 2.3 of this volume.

FLUSH SHOULDERS

Flush With \+ = X*
Face Of Curb Face Of Curb

= =
L]

I
i i

CURB AND GUTTER

For additional information see the Design Standards, Index No. 400.

L

— e =
Z J= 77T I cubandGuter
/ - (Type E Shown)
Curb and Gutter
(Type F Shown)
WITHOUT OFFSET * WITH OFFSET *

* For design speed limitations and minimum offset distances, refer to Figure 4.3.1 of this volume.

Design Geometrics and Criteria

2-79

Revised — January 1, 2015 |



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

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 railings must be replaced or upgraded
unless the railing meets criteria for new railings. All superseded FDOT Standard New
Jersey Shape and F Shape Traffic Railings conforming to the designs shown in the
Instructions for Design Standards, Index 402, “A Historical Compilation of
Superseded Florida Department of Transportation ‘Structures Standard Drawings’
for ‘F and ‘New Jersey’ Shape Structure Mounted Traffic Railings"”, are both
structurally and functionally adequate.

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
Figures 2.12.1 —2.12.12.
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Figure 2.12.1 Bridge Traffic Railings — "F" Shapes

/'_672 "
32" F Shape - TL-4 Traffic Ralling.
Traffic Railing — - Typical application is a Traffic Railing
on a bridge deck edge or between a
shoulder and a sidewalk.
- Not suitable as a pedestrian or bicycle
Sldewalk railing at bridge deck edge unless used
‘( If present) with Bullet Railing shown in Design Standards,

2:_811

Index Nos. 82/ & 822.

----- ---- - Section thru Railing on Bridge Deck Shown,
]____:]l Section thru Ralling on Approach Slab and

Permanent Retaining Wall Similar.

CB/’/‘dge Deck

SECTIONAL VIEW NO.I! - 32" F SHAPE
TRAFFIC RAILING - DESIGN STANDARDS, INDEX NO. 420

42" F Shape I'-9 - TL-5 Traffic Railing.
Traffic Rolling ——_ - Typlical application Is a Traffic
Railing on a bridge deck edge or between a
shoulder and a sidewalk.
- No additional pedestrian rails permitted.
- Section thru Ralling on Bridge Deck Shown,
Sidewalk Section thru Railing on Approach Slab and
Permanent Retaining Wall Similar.

3'_6”

(if present)

SECTIONAL VIEW NO.2 - 42" F SHAPE
TRAFFIC RAILING - DESIGN STANDARDS, INDEX NO. 425

F SHAPE TRAFFIC RAILINGS
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Figure 2.12.2 Bridge Traffic Railings — Vertical Shapes

/1_311
- TL-4 Traffic Railing.
- Typical application is a Traffic Railing at
the back of a raised sidewalk (bridge deck
. edge)or as a pedestrian ralling behind a
© 42" Vertical Traffic Railing (without @ raised sidewalk).
i Shape Traffic - No addltlonal pedestrian ralls
Railing permitted.
- Section thru Railing on Bridge Deck Shown,
_—— Section thru Railing on Approach Slab and
=—F Ralsed Sldewalk Permanent Retaining Wall Similar.
>
LBrldge Deck
SECTIONAL VIEW NO.3 - 42" VERTICAL SHAPE
TRAFFIC RAILING - DESIGN STANDARDS, INDEX NO. 422
/'=1" ~Post "BI" Speclal Height Bicycle Ralllng
/_ (Use for special conditions per Section 8.8).
< d
i & L Post "C" Pedestrian/Bicycle Railing.

© mﬂ - TL-4 Trafflc Ralling.

+ © i - Typical application is a Traffic Railing at
NP 32" Vertical the back of a raised sidewalk (bridge deck
M| ertica edge) or as a pederstrian railing behind a

N Shape Traffic . . \ . .
Ralling Traffic Railling (without a raised sidewalk).
- Section thru Railing on Bridge Deck Shown,
- , X Section thru Railing on Approach Slab and
___________ ] taised Sidewalk Permanent Retaining Wall Similar.
>
LBridge Deck
SECTIONAL VIEW NO.4 - 32" VERTICAL SHAPE TRAFFIC
RAILING - DESIGN STANDARDS, INDEX NOS. 423 & 820
VERTICAL SHAPE TRAFFIC RAILINGS
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Figure 2.12.3 Bridge Traffic Railings — Other Shapes

Florida Corral Shape |'-6/5"

Trortic Railing — ~ TL-4 Traffic Ralling.
™~ 4" - Typical application is a Traffic Railing
Sidewalk on g bridge deck edge or between a
(if present) shoulder and a sidewalk.
POST~] — No pedestrian rails permitted.
Curb— - Sectlon thru Ralling on Bridge Deck
_____ Shown, Sectlon thru Ralllng on Approach
Bridge Deck—j } Slab and Permanent Retaining Wall Similar.

2:_811

SECTIONAL VIEW NO.5 - FLORIDA CORRAL SHAPE TRAFFIC
RAILING - DESIGN STANDARDS, INDEX NO. 424

/0"t Exlsting

ey Traffic - TL-4 Traffic Ralling.

( ;%;?/E %Jg/’./iﬁgf rofit Ralling - Typical application is a retrofit in
™ r‘) front of or In place of an existing

non—-crashworthy traffic railing.

- No additional pedestrian rails
permitted.

- Section thru Railing on Bridge Deck
Shown, Section thru Railing on
Approach Slab and Permanent
Retaining Wall Similar.

.............

NARROW AND
INTERMEDIATE CURBS WIDE CURBS
SECTIONAL VIEW NO.6 - THRIE BEAM RETROFIT TRAFFIC
RAILING - DESIGN STANDARDS, INDEX NO. 470 SERIES

10" [ /" Min. 7] 10" Existing Traffic

L3" Preferred | ‘ Ralling - TL-4 Traffic Railing.

‘}—Verﬁca/ PN - Typical application Is a retrofit in
Face - - front of or in place of an existing
Retrofit IQ ‘ ERa non-crastworthy traffic railing.

T raffic N : - No additional pedestrian rails
Railing permitted.
! { ; - Section thru Railing on Bridge Deck
heNTT — A ’ Shown, Section thru Railing on
} ____________________ ; Approach Slab and Permanent
Existing Bridge Deck & Curb Retaining Wall Similar.

NARROW AND
INTERMEDIATE CURBS WIDE CURBS
SECTIONAL VIEW NO.7 - VERTICAL FACE RETROFIT TRAFFIC
RAILING - DESIGN STANDARDS, INDEX NO. 480 SERIES

OTHER SHAPE TRAFFIC RAILINGS

Design Geometrics and Criteria 2-83



Topic #625-000-007 January 1, 2013
| Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

Figure 2.12.4 Bridge Traffic Railings — Noise Barrier Combination

/1_6[/2 n

Ground Mounted

5'-4" Bridge, App. Slab &
5'-4" or 1I'-4"

Permanent Retaining Wall

Traffic Railing / Noise
Barrier combination

8'-0" Bridge, Approach Slab &
Permanent Retaining Wall mounted
8'-0" or 14'-0" Ground Mounted

2:_811

Bridge Deck

- TL-4 Traffic Railing / Noise Barrier combination.

- Typical application is Traffic Railing / Noise Barrier on g bridge
deck edge.

- Nolse Barrier typically continues beyond bridge ends onto approach
roadways.

- Section thru Ralling on Bridge Deck shown, Section thru Raillng on
Approach Slabs Permanent Retaining Wall and Ground Mounted similar.

SECTIONAL VIEW NO.8
8' & 14" TRAFFIC RAILING / NOISE BARRIER
DESIGN STANDARDS, INDEX NOS.52I0 THRU 5215

TRAFFIC RAILING 7 NOISE BARRIER COMBINAT ION
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Figure 2.12.5 Bridge Railing and Separators — Median Traffic Railing and

Separators
2'-0"
32" F Shape Median - TL-4 Traffic Railing.
Traffic Ralling - Typlcal application Is a Traffic
N Railing to separate two-way
traffic.
o - Section thru Railing on Bridge Deck
! Showny Section thru Railing on Approach
N Slab Similar.
>

LBr/'dge Deck

SECTIONAL VIEW NO.9
32" F SHAPE MEDIAN TRAFFIC RAILING - DESIGN STANDARDS, INDEX NO. 42/

41_0119 6'_0"9 81_6119

or Nonstandard - Typlcal application Is a ralsed surface
. Type "E" Curb to separate two-way traffic.
0l Traffic Separator ~ - Nonstandard width separators require
{7 ________ L N project specific design and detalls.
! > L = Section thru Separator on Bridge
- Deck Showns,
Bridge Deck Section thru Separator on Approach
Slab Similar.
SECTIONAL VIEW NO.I0 - TYPE "E" CURB TRAFFIC
SEPARATOR - DESIGN STANDARDS, INDEX NO. 302
4!_0"9 6'_0"9 8!_6119
or Nonstandard - Typical application is a raised surface
. T "ETcurb to separate two-way traffic.
= ype
el Traffic Separator ~ - Nonstandard width separators require
T project specific design and detalls.
17 —————————— - Section thru Separator on Bridge
P 1 Deck Shown,
LBr/'dge Deck Section thru Separator on Approach
Slab Similar.

SECTIONAL VIEW NO.II - TYPE "F" CURB TRAFFIC
SEPARATOR - DESIGN STANDARDS, INDEX NO. 302

F SHAPE MEDIAN TRAFFIC RAILING AND SEPARATORS
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Figure 2.12.6 Bridge Fencing for Traffic Railings

)}

Vertical Bridge
Fencing ——

6'-0"

Top of Traffic

Railing \

Varies

Traffic Railing
(Type varies, 32"
F Shape shown)

Tz
LBridge Deck

- Test Level - Based on a TL-3 crash tested design.

- Typical application is on a Traffic Railing
where it is required or desirable to limit the potential for
objects to fallor be dropped or thrown from bridge.

- Section thru Fence and Railing on Bridge Deck shown,
Section thru Fence and Railing on Approach Slab and
Permanent Retaining Wall similar.

SECTIONAL VIEW NO. 12
VERTICAL BRIDGE FENCING
DESIGN STANDARDS, INDEX NO. 810

BRIDGE FENCING FOR TRAFFIC RAILINGS
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Figure 2.12.7 Bridge Railing — Pedestrian / Bicycle Railing

Sidewalk | 1'-0]

Traffic Railing required, Type /—Posf "A" Special Helght

Varies, 32" F Shape shown. 1 & Bicycle Railing.
Do not use additional Pedestrian _ : i (Use for special conditions
Railing on Traffic Railing. \ Y per Sectlon 8.8).
F=3= of |
| ! ;'r © 4 \Posf "B2" Pedestrian/
! ] < i Bicycle Railing
I M) = 4
! 1 ™M
1 |
/ ! [\
/ 1
/’ ' ~— /ndex 820
{-'- ----- } - Concrete Parapet
_______ Lz

CBridge Deck

Test Level — N.A.

Typical application is with a

sidewalk behind a Traffic

Ralling.

Standard aluminum railing shown, pro ject
specific ralllngs permitted.

- Section thru Railing on Bridge Deck Shown,
Section thru Railing on Approach Slab and
Permanent Retalning Wall Similar.

SECTIONAL VIEW NO. I3
PEDESTRIAN/BICYCLE RAILING - DESIGN STANDARDS,
INDEX NOS. 820 & 822

PEDESTRIAN 7 BICYCLE RAILING
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Figure 2.12.8 Bridge Railing — Pedestrian / Bicycle Railing

Index

Sidewalk

Trafflc Ralling required, Type
Varies, 32" F Shape shown.

Do not use additional Pedestrian
Railing on Traffic Ralling.

Pedestrian/Bicycle Railing

Traffic Ralling required, Type
Varies, 32" F Shape shown.

Do not use additional Pedestrian
Railing on Traffic Raillng.

85/or 861 Modified height Index 85/ or 86/

Pedestrian/Bicycle Railing

Bridge Deck
SCHEME |- DECK MOUNTED RAILING

n .
7/ . Sidewalk
a S -
M < N ‘ =
C
22|82 o ISISERN
: T=|T= i ! SRS
NI o SR
2 o ! ] Qo]
O (Do I ¢ N Sls
238 T oo R
OElrS - Y
- —~ |z = /7 V‘m
*V.QD aQ / : "o,
[t} _V. 7 1 6" Min.

Bicycle Railing

Bridge Deck

Bicycle Railing
" 42"-Pedestrian/
Bicycle Raillng

54"-Speclal Helght

9
IS
S
<

SCHEME 2 - CURB MOUNTED RAILING

Test Level = N.A.

Typical application is with a sidewalk behind
a Traffic Railing.

Standard railing shown, project specific
railings permitted.

Section thru Railing on Bridge Deck Shown,
Section thru Railing on Approach Slab and
Permanent Retaining Wall Similar.

SECTIONAL VIEW NO. 14

PEDESTRIAN/BICYCLE RAILING - DESIGN STANDARDS,

INDEX NOS. 851& 861

PEDESTRIAN 7/ BICYCLE RAILING
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Figure 2.12.9 Bridge Railing — Pedestrian / Bicycle Railing

Sidewalk 9!

Traffic Railing required, Type
Vartes, 32" F Shape shown.
Do not use additional Pedestrian

Index 825
42" Concrete
Pedestrian/Bicycle

Railing

R

Bridge Deck

- Test Level — N.A.
— Typical application is with a
sidewalk behind a Traffic

Railing.
- Section thru Railing on Bridge Deck Shown,

Section thru Railing on Approach Slab and
Permanent Retaining Wall Similar.

SECTIONAL VIEW NO.I5
PEDESTRIAN/BICYCLE RAILING - DESIGN STANDARDS,
INDEX NO. 825

PEDESTRIAN s/ BICYCLE RAILING
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Figure 2.12.10 Bridge Railing — Pedestrian / Bicycle Retrofit Railing

Index 85l or 86/
Pedestrian/Bicycle Railing \:

-
Varies Sidewalk Solt o
Thrie Beam Retrofit . | ©sS[2S
Traffic Ralling ‘ ‘ Existing NSRS
I E— Railing to SE|gx
~ s ==p | be removed—" gelge
) Qo O
| § = F3|T 3
QN L+ @ %_103
S )
k ~— P T
§ : =====zss

Exlsting Bridge Deck & Curb

TYPICAL SECTION WITH 470 SERIES TRAFFIC RAILING RETROFIT

Index 85/or 86/
Pedestrian/Bicycle Railing w

1" MInJ] 0" Sidewalk *g ol o

3" Preferred | 22§82

Existing T3S

] j Railing to Sx|gax

Vertical , S

2 eFaf:C; be removed—" o R

< e Q O a O

‘TD Retrofit ; a3t

ol Traffic RS
™' Raliing L

Existing Bridge Deck & Curb

TYPICAL SECTION WITH 480 SERIES TRAFFIC RAILING RETROFIT

- Test Level — N.A.

- Typical application Is a retrofit in combination with a
Traffic Railing retrofit (Indexes 470 & 480 Series shown,
other Traffic Railing retrofits similar).

- No additional pedestrian rails permitted on Traffic Railing.

- Section thru Railing on Bridge Deck shown, Section thru
Railing on Approach Slab and Permanent Retaining Wall similar.

SECTIONAL VIEW NO.I6
PEDESTRIAN/BICYCLE RETROFIT RAILING
INDEX NOS. 85/ AND 861

Design Geometrics and Criteria

2-90



Topic #625-000-007
Plans Preparation Manual, Volume 1 - English

January 1, 2013
Revised — January 1, 2015 |

Figure 2.12.11 Bridge Fencing for Pedestrian Railing

Vertical Bridge

Fencing
=
\*O
T'raffic Ralling requlred
Type varies, 32" F
Shape shown. Do not
use addltional Pedestrian
Ralllng on Trafflc Ralllng
i Sidewalk 9"
[\\(P Al
©
- .
! \
/ |
| ( =
! | M| Index 820
// ! oyl Conerete
e | Parapet —

S S

CBnge Deck

TYPICAL SECTION ON
CONCRETE PARAPET— INDEX NO.8/0

- Concrete Parapet Application
Not Crash Tested.

— At the direction of the District,
use Design Standards, Index 810,
where there are reoccurring
Incldents of debris belng thrown or
dropped over bridge railings onto
traffic or rall llines below.

- Secflon thru Fence and FParapet
on Bridge Deck shown. Sectlon thru
Fence and Parapet on Approach Slab
and Pemanent Refaining Wall similar.

Vertical Bridge

Fencing
\'

6'-0"

Top of Traffic
(E’G/’//’ﬂg *

Traffic Ralling
(Type varies, 32"
F=Shape shown) =]

Varies

2 ]

C Bridge Deck

TYPICAL SECTION ON

TRAFFIC RAILING BARRIER— INDEX NO.8/0

T'raffic Railing Barrier Application
Crash Tested Per NCHRP TL-3

Al the direction of the District,
use Design Standards, Index 810,
where there are reoccurring
Incidents of debris belng thrown or
dropped over bridge rallings onto
fraffic or railllines below.

Section thru Fence and Ralling on
Bridge Deck shown. Section thru
Fence and Ralling on Approach Slab
and Pemanent Refaining Wall similar.

SECTIONAL VIEW NO.I7 VERTICAL BRIDGE FENCING
DESIGN STANDARDS INDEX 810

BRIDGE FENCING FOR PEDESTRIAN RAILING
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Figure 2.12.12 Enclosed Bridge Fencing for Pedestrian Railing

O
@ .
Enclosed Bridge
Fencing

= 0
B 5'-0" Sidewalk B
B/ (Min.) B
:\V i n / "
h 5'-3% 9>
! Traffic Railing required (Min.)
& (Type variess 32" F
Shape shown) R
] 1 _
=< " Jndex 820
| Concrete
L Parapet —
L ~ ]

CBridge Deck

Test Level — Fence aftachment fo fraffic railing s based on a

TL=3 crash tested design.

At the direction of the District, use Design Standards Index 812
when a Traffic Ralling, sidewalk and parapel exists on a bridge

and when Pedestrian Traffic from schoolss residential neighborhoods,
playgrounds and recreational facilities is encountered. The Engineer
should work with the District to defermine when the enclosed fencing
option s warranted.

Section thru Fence, Parapet and Traffic Ralling on Bridge Deck
shown, Sectflon thru Fence, Parapef and Traffic Ralling on

Approach Slab and Fermanent Retalning Wall simllar.

SECTIONAL VIEW NO. /I8
ENCLOSED BRIDGE FENCING
DESIGN STANDARDS INDEX 8l2

ENCLOSED BRIDGE FENCING
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213 Intersections

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

2.13.1 Roundabouts

The National Cooperative Highway Research Program (NCHRP) Report 672,
Roundabouts: An Informational Guide, is adopted by FHWA and establishes criteria
and procedures for the justification, operational and safety analysis of modern
roundabouts in the United States. In addition, the Florida Intersection Design Guide
contains Florida centric guidelines and requirements for evaluation and design of
roundabouts in Florida.

Roundabouts must be evaluated on new construction, reconstruction and safety |
improvement projects, as well as any time there are proposed changes in intersection
control that will require new signalization or replacement of existing signals. An
evaluation is not required for minor operational improvements such as modifications to
signal phasing or addition of turn lanes.

Modification for Non-Conventional Projects:

Delete the last sentence and see the RFP for requirements.

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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2.13.3 Offset Left Turn Lanes

The alignment of opposing left-turn lanes and the horizontal and vertical curvature on
the approaches are the principal geometric design elements that determine how much
sight distance is available to a left-turning driver. Operationally, vehicles in the
opposing left-turn lane waiting to turn left can also restrict the left-turning driver’s view of
oncoming traffic in the through lanes. The level of blockage depends on how the
opposing left-turn lanes are aligned with respect to each other, as well as the type/size of
vehicles in the opposing queue and their position in the opposing lane.

The offset distance is defined as the distance between the left edge of the turn lane and
the right edge of the opposing turn lane. If the offset distance is to the left of the turn
lane it is considered a negative offset, and if it is to the right of turn lane it is considered
a positive offset.

The conventional method of designing left turn lanes is to place the left turn lanes
adjacent to the through lanes. This design creates a negative offset which severely
restricts the sight distance of the left-turning driver's view of oncoming traffic when
another vehicle is in the opposing turn lane. Figure 2.13.1 indicates the negative offset
when the conventional design is used.

Figure 2.13.1 Typical Opposing Left Turns (22’ Median with Negative 10’ Offset)

On all urban designs offset left-turn lanes should be used with median widths greater
than 18 feet. A four foot traffic separator should be used when possible to channelize
the left turn and provide separation from opposing traffic. On rural intersections where
high turning movements are involved, offset left-turn lanes should also be considered.
On median widths 30 feet or less, an offset turn lane parallel to the through lane should
be used and the area between the left turn and traffic lane where vehicles are moving in
the same direction should be striped out. On medians greater than 30 feet, a tapered
offset should be considered. AASHTO Exhibit 9-98 illustrates the design of parallel
and tapered left turn lanes. Figure 2.13.2 indicates an offset left turn.
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Figure 2.13.2 Typical Opposing Left Turns (22’ Median with Negative 1’ Offset)

725'

As illustrated in Figure 2.13.2, the sight distance is improved significantly by utilizing the
offset left turn design even when a positive offset is not achieved. The graph in Figure
2.13.3 is taken from the Older Driver Highway Design Handbook, and gives the left turn
offset guidelines that may be considered for various design speeds and vehicle types.

Figure 2.13.3 Left Turn Offset Guidelines
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2.14 Interchanges and Median Openings/Crossovers

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.

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 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.
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Access Management Rule 14-97 standards 14-97.003(3) 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 14-97.003(3)(h) Interchange Areas which states:

“Connections and median openings on a controlled access facility located up to 1/4 mile
from an interchange area or up to the first intersection with an arterial road, whichever
distance is less, shall be more stringently regulated to protect safety and operational
efficiency of the SHS, as set forth below:

1. The 1/4 mile distance shall be measured from the end of the taper of the ramp
furthest from the interchange.

2. With the exception of Access Class 2 facilities with posted speed limits over 45
MPH, the distance from the interchange ramp(s) to the first connection shall be at
least 660 feet where the posted speed limit is greater than 45 MPH, or at least 440
feet where the posted speed limit is 45 MPH or less. This distance will be measured
from the end of the taper for that particular quadrant of the interchange on the
controlled access facility. For Access Class 2 facilities with posted speed limits over
45 MPH, the distance to the first connection shall be at least 1,320 feet.

3. The standard distance to the first full median opening shall be at least 2,640 feet as
measured from the end of the taper of the off ramp.

4. Greater distances between proposed connections and median openings will be
required when the Department determines, based on generally accepted professional
practice standards, that the engineering and traffic information provided in the Rule
Chapter 14-96, F.A.C., permit application shows that the safety or operation of the
interchange or the limited access highway would be adversely affected.”

2143 Ramp Widths

Ramp widths for interchange ramp terminal design are given in Table 2.14.1.
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Table 2.14.1 Ramp Widths - Turning Roadways

RAMP WIDTHS
1-LANE ; 2-LANE
RADIUS
To Inside Traveled Way Width 4 Traveled Way Width ; Traveled Way Width ,
of Curve + Outside Paved
(FEET) Case I-C, Shoulder Width Casellll-A,
Case lI-B,
One-lane, one-way operation — One-lane, one-way operation —
no provision for passing a stalled with provision for passing a Two-lane operation — either
vehicle stalled vehicle one-way or two-way
FEET
50 23 26 29
75 20 23 27
100 18 22 26
150 17 21 24
200 16 20 24
300 15 20 24
400 15 19 24
=500 15 19 24

For widths on the ramp proper, see Table 2.1.3.

For case application, see AASHTO and the Design Standards, Index No. 525.

1.
2.

Note:

AASHTO adjustments do not apply.

A = Predominantly P vehicles, but some consideration for SU trucks.

B = Sufficient SU vehicles to govern design, but some consideration for semitrailer

combination trucks.

C = Sufficient bus and combination trucks to govern design.

increasing the minimum width to 24 ft. where practical.

Where accommodation of future resurfacing is a factor, consideration should be given to
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2144 Crossovers on Limited Access Facilities

Permanent crossovers on freeways are sometimes necessary to avoid excessive travel
distances for emergency vehicles, law enforcement vehicles, and maintenance vehicles.
Median crossings shall be allowed only when there is a clear documented request and
need for such a feature; however they shall be limited in number and very carefully
located. The location of crossovers used for maintenance purposes should consider the
needs of emergency and law enforcement vehicles and vice versa. Permanent
crossovers should conform to the recommendations of AASHTO'’s “Geometric Design
of Highways and Streets” (see Rural Freeway Medians). The location of all
crossovers requires approval of the District Design Engineer. Note, this criteria does
not apply to contra flow crossovers placed for facilitating hurricane evacuation, nor does
it apply to temporary construction crossovers. For temporary construction crossovers,
please see Design Standards, Index Numbers 630 and 631.

The following AASHTO crossover recommendations are requirements on FDOT’s
Limited Access Facilities:

1. Not spaced closer than 3.0 miles apart.

2. Located only in areas with above-minimum stopping sight distance and without
superelevated curves.

3. Not located within 1,500 feet of the end of a speed-change taper (of a ramp or
facility widening/narrowing) or any structure (bridge, overpassing facility or
overhead sign).

4. Not located where the median width is less than 25 feet.

Crossover locations that do not meet the above criteria require approval by the State
Roadway Design Engineer and FHWA (FHWA on Interstate facilities only).

The following additional criteria are also placed on crossovers designed for FDOT's
Limited Access Facilities:

1. Not located within 1.5 miles of any interchange.

2 Not located where the median width is less than 40'.

3. Not located in urban areas

4 Where continuous median barrier is present, openings for crossovers should not

be greater than 5.0 miles apart between Interchanges.

Crossovers that do not meet these additional criteria require approval by the District
Design Engineer.
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Typical layouts for the design of median crossovers are provided in Figures 2.14.1,
2.14.2 and 2.14.3. These typical layouts will not cover all situations, but are provided as
a guide for developing site-specific designs. Designs should accommodate the types of
emergency vehicles expected to use the crossover. Law enforcement vehicles and
typical ambulance sized vehicles can usually be easily accommodated. The typical
layouts in Figures 2.14.1, 2.14.2 and 2.14.3 will accommodate an SU design vehicle.
To the extent practical, designs should accommodate larger emergency response
vehicles such as fire trucks. This will require acquiring information from local
emergency responders on the size and configuration of vehicles used. Except where
median widths are wider than normal, fire trucks and other larger vehicles will likely not
be able to make u-turns without encroaching or crossing travel lanes. As a minimum,
designs should provide for the necessary minimum radii and width to allow the largest
design vehicle to enter the crossover and stop as close to perpendicular to traffic as
practical. All designs should be tested by superimposing the turning path of the design
vehicle to insure the crossover will operate as expected.

On Interstate facilities, the Federal Highway Administration directs that median
shoulders approaching the crossover utilize the standard shoulder width, or existing
shoulder width. The FHWA believes the safety benefits derived by making the
crossovers appear less conspicuous outweigh the benefits obtained by providing paved
shoulders to accommodate acceleration and deceleration lanes for emergency vehicles,
law enforcement, or other authorized vehicles.

The profile of the crossover shall conform as close as practical with travel way shoulder
slopes and median side slopes so that the crossover is inconspicuous as possible to
traffic. The paved width of the crossover should not be any wider than that necessary to
provide for the largest design vehicle. Shoulder width for the crossover should be 8'
minimum. Side slopes of the crossover (parallel with the mainline travel way) shall be
1V:10H or flatter. However, side slopes may be transitioned to match the slope of a
pipe culvert safety end treatment where a culvert crossing underneath the crossover is
necessary to provide for proper median drainage.

In locations where a median barrier is present, the length of the barrier opening should
be minimized to the extent practical. As shown in Figure 2.14.3, the barrier ends on
each side of the opening should be offset to the extent practical. Crashworthy end
treatments or crash cushions to shield the barrier ends shall be provided when the ends
are within the clear zone and fall within the departure angle used to set length of need.
Crashworthy end treatments or crash cushions shall also be provided whenever the
angle between barrier ends is less than 30 degrees measured from the direction of
mainline travel (see Figure 2.14.3).
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Drainage requirements must be determined for each location and appropriate provisions
made. The drainage culvert shown in the figures are for example only. Either a mitered
end section (1:4) or preferably a u-endwall with grate (1:6) should be used for culverts
parallel with the mainline. Note that in some cases existing median ditches are shallow
and there will be minimal clearances available for even small size culverts. This
requires that site-specific vertical and horizontal geometry be developed for each
location rather than use a typical drawing.

A pavement design equivalent to a Limited Access shoulder pavement should be
provided (1-1/2" Structural Course, Base Group 1 with a 12" Stabilized Subgrade).

Signing for permanent crossovers shall consist of a "No U-turn" sign (R3-4) with an
"Official Use Only" plaque (FTP-65-06). To improve nighttime visibility for approaching
emergency responders, install yellow RPM's placed outside the yellow edge line in
advance of the crossover using the following pattern and spacing: 3 spaced 4" apart @
1500’, 2 spaced 4" apart @ 1000’, and 1 @ 500' in advance of the crossover.

On reconstruction and RRR projects, the location of existing crossovers shall be
evaluated for conformance to the above criteria. Those that do not meet this criterion
must be removed as a part of the project unless approved by the State Roadway
Design Engineer and FHWA (FHWA approval on Interstate only).

Modification for Non-Conventional Projects:

Delete the last paragraph and replace with the following:

The location of existing crossovers shall be evaluated for conformance to the above
criteria. Those that do not meet this criterion must be removed.
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215 Lighting Criteria

Lighting Criteria is contained in Chapter 7 of this volume.

2.16 High-Speed Urban and 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 and six-
lane high speed urban and 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-17 and TYP-18 of Chapter 6, Volume 2.

Special design criteria in this section have been developed for these four-lane and six-lane
high-speed urban and suburban arterial highways. For criteria and other guidance not listed
below, the designer is to use the values that are commensurate with either a four-lane or
six-lane rural arterial highway having the same design speed and traffic volumes. The use
of these special criteria is restricted to facilities within FHWA Urban or Urbanized
boundaries where right of way is constrained.

The design of the initial four-lane facility should also take into consideration the ultimate six-
lane section that these roadways will have in the future. If an ultimate high speed six-lane
section is planned, consideration should be made to acquire a minimum of 80 feet of right of
way on each side and construction of 6.5-foot shoulders adjacent to the median as shown in
the six-lane section. This can avoid future widening and curb relocation in the median as
well as future right of way acquisition to obtain proper border and clear zone. In addition,
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 as well. To illustrate two possible scenarios, Figure 2.16.1 and Figure
2.16.2 show examples of four-lane and six-lane high-speed suburban arterial sections with
the future six-lane low-speed urban arterial typical section superimposed. A six-lane high-
speed urban typical section is found in Exhibit TYP-20 of Chapter 6, Volume 2. A four-
lane high-speed urban typical section differs from the six-lane section in median shoulder
width as discussed in Section 2.16.5.

Modification for Non-Conventional Projects:

Delete the previous three paragraphs and see the RFP for requirements.
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Figure 2.16.1

(DESIGN SPEED: 50-55 MPH)
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2.16.1 Design Speed

The maximum design speed of four-lane high-speed urban and suburban arterial
highways is 55 mph. The maximum design speed of six-lane high-speed urban and
suburban arterial highways is 50 mph.

2.16.2 Curbs

To minimize right of way requirements, the high-speed urban and suburban arterial
highway typical section incorporates the use of curbs and a closed drainage system.
The type of curb used within the clear zone on this section is restricted to the FDOT
Type E shape (sloping curb not greater than 5 inches in height above adjacent
pavement). This applies to both median and outside shoulder locations. Flush
shoulders can be utilized on the outside as long as clear zone and other criteria
requirements can be maintained.

2.16.3 Pedestrian and Bicycle Facilities

Four-lane and six-lane high-speed urban and suburban arterial highways shall have
sidewalks which provide accommodations for pedestrians and bicycle lanes which
provide accommodations for bicyclists. See Section 2.16.5 and Chapter 8 for
additional information.

2.16.4 Medians

The minimum median width for four-lane and six-lane high-speed urban and suburban
arterial highways may be reduced to 30 feet (inclusive of median shoulders) as opposed
to 40 feet minimum required in Table 2.2.1. A 30-foot median provides sufficient width
for a 30-foot clear zone. This median width also allows space at intersections for dual left
turn lanes (11-foot lanes with 4-foot traffic separator), and directional median openings
using 4-foot traffic separators. When this is done neither a Design Exception nor Design
Variation is required.

Modification for Non-Conventional Projects:

Delete the previous paragraph and see the RFP for requirements.
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2.16.5 Shoulders

The minimum median shoulder width for four-lane high speed urban and suburban
arterial highways is 4 feet measured to the lip of the gutter. This provides for 5.5 feet of
usable median shoulder to the curb face. The minimum median shoulder width for six-
lane high-speed urban arterial highways is 6.5 feet measured to the lip of the gutter.
This provides for 8 feet of usable median shoulder to the curb face. Under special
circumstances (i.e., dual left turn lanes, directional median openings, etc.) it may be
necessary to encroach into the median shoulder. In these locations only, the minimum
median shoulder width may be reduced to 4 feet (measured to face of curb or
separator) while maintaining the same median width.

Modification for Non-Conventional Projects:

Delete the last two sentences of the above paragraph.

The minimum outside shoulder width for four-lane and six-lane high speed urban and
suburban arterial highways is 6.5 feet measured to the lip of the gutter. This provides
for 8 feet of usable outside shoulder to the curb face. As a minimum, the outside
shoulder shall be marked as a bicycle lane. The bicycle lane to the left of right turn
lanes shall be 5 feet wide.

2.16.6 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.

2.16.7 Border Width

The border width for all high-speed urban and suburban arterial highways is measured
from the outside edge of the traveled way to the right of way line. For a design speed of
55mph, the minimum border width is 35 feet. For a design speed of 50mph, the
minimum border width is 29 feet.

2.16.8 Grades

The maximum grade for four-lane and six-lane high-speed urban and suburban arterial
highways is 6% for a 50 mph design speed, or 5% for a 55 mph design speed.
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2.16.9 Horizontal Curves

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

2.16.10 Superelevation

When these urban and suburban typical sections are superelevated, the superelevation
rates are based on the enax = 0.10 calculations, however the maximum superelevation
rate that may be used is 0.05 (See Figure 2.16.3). Superelevation transition rates are
to be commensurate with those for rural highways with 50 or 55 mph design speeds.

Figure 2.16.3 Superelevation Rates for High-Speed Urban and
Suburban Sections
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2.16.11 Lateral Offset

Lateral offset requirements are to be commensurate with new construction conditions
for flush shoulder highways.
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Chapter 3

Earthwork

Modification for Non-Conventional Projects:

Delete PPM Chapter 3.

3.1 General

Earthwork is a generic term for all items of work, materials and operations required to
construct the excavated areas and the embankments of a project. FDOT Specifications,
Sections 120 and 125 define the terms, method of measure, basis of payment and pay
items associated with earthwork.

In general, earthwork on a highway project consists of:

Embankment Compacted fill material needed to construct the roadway, excluding
the base and pavement portions of the roadway and shoulders.

Regular Excavation Excavation necessary for the construction of the roadway,
ditches, ponds, channel changes, etc.

Subsoil Excavation Excavation, removal and disposal of any material that is
unsuitable in its original position and that is excavated below
the finished grading template.

The most important roadway operation involving earthwork is constructing the roadbed.
The roadbed is constructed by excavating soil from cut sections and placing soil as
embankments in fill sections. In cut sections, the roadbed is built below the original ground
- the original ground is excavated to the elevation of the proposed roadbed. In fill sections,
the roadbed is built above the original ground - the earth fill is on an embankment.

The finished grading template is defined as the finished shoulder and slope lines and
bottom of the completed base or rigid pavement for most pavements. The Department
occasionally uses stabilized bases and sand bituminous road mixes. For these, consider
the finished grading template as the top of the finished base, shoulders and slopes.
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Figure 3.1.1 Cut and Fill Limits (With and Without Subsoil Excavation)

Fitl SECTION CUT SECTION
Earth filied In above RoaDwar
origingl ground line

original ground line

Fronl siope : RO N

Finished groding
Origingt ground line fempiafe

sy cul AREA BELOW THE ORIGINAL GROUND LINE AND ABOVE THE
FINISHED GRADING TEMPLATE

FILLt AREA BELOW THE FINISHED GRADING TEMPLATE
AND ABOVE THE ORIGINAL GROUND LINE

CUT & FILL LIMITS WITHOUT SUBSOIL EXCAVATION

Earth cut owgy below

Finished grading
tempiate

Limits of removal of organic (shown)
and/or plastic material
QOrigingl ground line iSee Index 500 and 505)

XS] cuT: AREA BELOW THE ORIGINAL GROUND LINE AND ABOVE THE

FINISHED GRADING TEMPLATE

SUBSOIL EXCAVATION: ALL MATER|AL BELOW THE FINISHED GRADING
TEMPLATE THAT MUST BE REMOVED

~~..._ Finished grading -

Limits of removal of orgonic (shown)
ond/or plastic malerial
Originat ground line {See Index 500 ond 505!

<o FILLs AREA BELOW THE F|NISHED GRADING TEMPLATE
AND ABOVE THE LOWER LIMITS OF REMOVAL
OF ORGANIC AND/OR PLASTIC MATERIAL

CUT & FILL DETAILS WITH SUBSOIL EXCAVATION

See the Design Standards, Indexes 500 and 505
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3.2 Classification of Soils

The Department uses a system of soil classification that places materials into groups and
subgroups based on soil fraction, liquid limit and plasticity index. This classification
determines if and where the materials may be placed or left in their original position on a
project. The soils survey, testing and classification of materials must be performed by a
qgualified geotechnical laboratory. The plans will include the information about the soil
classification on the soil survey sheet and by showing the boring data soil boxes on the
cross section sheets. |If it is determined that an organic or plastic material must be
removed below the finished grading template, the lower limits of removal of organic or
plastic material will be shown to determine the area and volume of subsoil excavation. For
more details, see Volume 2 and the Design Standards, Index 505.

3.3 Cross Sections - A Design Tool

The details of cut and fill of earthwork are shown on the cross sections. The cross sections
of the existing surface are usually obtained by location field survey or photogrammetry.
The finished profile grades, typical section details, pavement design details, superelevation
and horizontal alignments are used in combination to develop the finished template at each
location where an existing cross section was obtained or generated. Sometimes it is
advisable to develop and plot intermediate cross sections or half-sections to accurately
determine quantities.

Cross sections cannot be finalized until late in the design process. However, preliminary
cross section templates, developed early in the design process, can assist the designer in
establishing many of the other design elements such as guardrail, shoulder gutter, inlets
and special ditch grades. Preliminary cross sections are also used in performing the Soils
Survey. Cross section templates should be plotted as soon as the alignment, grades and
typical section details are established.

The interval selected for showing cross sections in the plans will vary according to project
specific factors. For guidance see Volume 2, Section 18.3.

For resurfacing and minor widening and resurfacing projects, see Section 3.5.8 of
this chapter.

Additional criteria used for plotting the earthwork details are found in the FDOT
Specifications, Section 120; the Design Standards, Indexes 500 and 505; and Volume 2
of this manual.
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3.4 Earthwork Quantities

3.4.1 Method of Calculating

Earthwork quantities can be accurately determined by computer or by manual calculation, if
proper care is taken. Therefore, the specifications allow it to be designated for payment as
the original plan quantity unless determined to be substantially in error. Earthwork
guantities are calculated by the method of average end areas:

CUBIC YARDS = EA1 + EA2 X LENGTH / 27
2

Each set of end areas for the different types of earthwork (subsoil excavation, regular
excavation and embankment) are calculated separately and shown in the appropriate
column on the cross section sheets, as indicated in Volume 2 of this manual.

3.4.2 Earthwork Tabulation

Areas and volume for subsoil excavation, regular excavation and embankment are
tabulated on the right hand side of the cross section sheet. The designer must be familiar
with the control lines for earthwork operations in order to properly delineate and calculate
earthwork quantities.

Figure 3.4.1 Format for the Tabulation of Earthwork Quantities
(Show the appropriate tabulation on the right side of the sheet)

Projects With Limited or Projects With
No Cross Sections Cross Sections

SUBSOIL | REGULAR EMBK.
EXC. EXC.

See Example in Section 3.5.9

of this chapter. AlVIALIVIALY
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3.4.3 Earthwork Accuracy

There are two methods of documenting the earthwork quantities for projects. The most
accurate and preferred method involves the preparation of cross sections to define the
guantities of earthwork involved. This method is mandatory on all new construction and
major reconstruction projects. The other method, using working typical sections, is only to
be used on RRR type projects where it has been determined that the project is a candidate
for payment by Regular Excavation, Lump Sum. It is critical that the designer choose
which method is best suited for their project with input from construction.

The calculation of earthwork volumes is not simple but, when performed with care and
properly checked, many of the inaccuracies common in earthwork quantity calculations can
be avoided. The primary causes for inaccurate earthwork quantities are found to be errors
in calculating end areas and choosing inappropriate intervals between the cross sections.
Correct methods and techniques for computing earthwork quantities will eliminate the
gross errors.

3.4.3.1 Projects with Horizontal and Vertical Controlled Cross
Sections

1. Calculate end areas and volumes by computer, when possible, and print the
calculations for verification and future use by others.

2. Plot cross section details at the largest scale the sheets will permit. Care should
also be taken when plotting slopes that extend over long distances.

3. If end areas are calculated from cross sections manually, show the breakdown of areas,
etc. on the Design Backup worksheets in the Summary of Earthwork.xIsx file.

4, When computing volumes, determine lengths between sets of end areas to
compensate for volumes that do not run the entire lengths between the normal
station lengths.

5. Properly use match lines and turning lines to divide end areas when separate
lengths should be used to calculate volumes.

6. Reduce the interval between cross sections to 25 feet or less on ramps or sharp
turning roadways, or determine and use the centroid of the section as the length for
computing volumes.

7. Exclude bridge spans, large culverts or other exceptions where earthwork is
not required.
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8. Include quantities for fill slopes under bridges, at guardrail installations and at
culvert extensions. Show extended shoulder slope on cross sections at guardrail
locations (not steeper than 1:10 per the Design Standards, Index 400).

9. Make sure that the fill for all subsoil excavation is included in either the embankment
or borrow excavation (truck measure) quantities.

3.4.3.2 Projects without Horizontal and Vertical Controlled
Cross Sections

1. Include PDF files of working typical cross sections in the \calculations sub-directory
under the proper directory for all locations where there is a change in either the
existing or proposed templates.

2. Working typicals should include the station limits of the typical, and the end areas of
all cut and fill sections. Working typicals may be placed in the plans, but are
not required.

3. The thickness of the base box is calculated on the most probable base option. A
plan note should also be shown in the plans stating which option was used for
calculating the earthwork quantities.

4, Extra fill material needed for the extended shoulder for guardrail placement should
be documented on the Design Backup worksheets in the Summary of
Earthwork.xlsx file with the final quantity being tabulated on the summary of
earthwork. The quantity should be based on working typical sections showing the
extended shoulder slope on cross sections at guardrail locations (not steeper than
1:10 per the Design Standards, Index 400).

3.4.4 Variation in Quantities

When detailing and determining earthwork quantities, the designer shall use the most
probable base option within the optional base group. A plan note should also be shown in
the plans stating which option was used for plotting the cross sections and calculating the
earthwork quantities. The Specifications do not allow adjustment of the earthwork
guantities that were designated to be paid as plan quantity because a base of different
depth was chosen during construction.
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3.5

3.5.1

Earthwork Items of Payment

Guidelines for Selecting Earthwork Pay Items

Table 3.5.1 Guidelines for Selecting Earthwork Pay Items

Recommended
Pay Item

Description Control Lines . . . .
Projects with Projects with
Cross Limited or No
Sections Cross Sections
Earthwork operations
“Sround ineand | F | fomoriginal ground o the | Embankment | Bt UEEEEN
finished grading template
below the finished grading temp €Y V)
grading template
Earthwork operations
below the original o Regular Regular
ground line and cut | from original ground to the Excavation Excavation
above the finished finished grading template (CY) (3-R Projects)
grading template (LS)
from the finished grading
template or original ground,
wh|che've.r is lower, to the SubSO.I| Subsoil Excavation
Cut lower limits of removal of Excavation (CY)
Earthwork operations organic or plastic material (CY)
below the original
ground line and
below the finished - el s of
grading template rom the fower fimits ot |
removal of organic or plastic Borrow Excavation
Fill material removed to the Embankment (Truck Measure)
finished grading template (CY)
(CY)
With significant quantities of .
lateral ditch or channel from finished ground to the Lateral Ditch Exc.
; . - . Channel Exc. N/A
excavation the designer may finished grading template CY)

select to pay for separately

Earthwork
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3.5.2 Regular Excavation

This is the most general classification of earthwork excavation. When Lateral Ditch or
Channel excavation pay items are not called for in the plans, the total quantity of all
excavation shall be paid for as Regular Excavation. Regular Excavation may include
roadway, pond and ditch excavation. Roadway Excavation consists of the net volume of
material excavated between the original ground line and the finished grading template of
the roadway.

Retention or detention areas that require considerable excavation should be summarized
separately and added to the Regular Excavation. This is especially important if there is a
large quantity and the area is removed from the project by some distance.

Some environmental permits now require that the plans call for excavating additional depth
below the finish elevation of the bottom of a pond or ditch. They also require that the area of
extra depth be replaced with “blanket material” that will either allow for percolation or not
allow for percolation as required by the permit. The drawing below shows the limits of pay for
excavation in this situation. The depth and type of fill material must be identified in the plans.

Figure 3.5.1 Pond Template

—— Finish Pond Elevation

Bottom of Blanket Material
(/' to 5 feet typical)

Depth and Type of Material
to be shown on the Plans

Organic Soil
(6 Inches)

t Limits of Pay

for Excavation
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3.5.3 Embankment

This item includes placing material above the original ground line, or above the lower limits
of removal of organic and/or plastic material to the finished grading template.

354 Subsoil Excavation

Subsoil Excavation consists of the excavation and disposal of any material that in its
original position is excavated below the finished grading template or original ground,
whichever is lower.

The soils investigation survey documents the organic and/or plastic material found on the
project. Likewise, the cross sections and the earthwork calculations must use the lower
limits of removal of organic or plastic material in determining the quantities for
Subsoil Excavation.

Subsoil excavation areas and volumes shall be tabulated on the right side of the cross
section sheets. The fill quantities (areas and volumes) shall include areas and volumes
required to fill the excavated areas created by subsoil removal. See example given in
Section 3.1 of this chapter.

The payment for subsoil excavation shall not be included in the pay quantities for other
items no matter how small the subsoil quantities.

Embankment (fill) or Regular Excavation (cut) should be used in conjunction with the pay
item Subsoil Excavation. Both Embankment and Regular Excavation are plan quantity
items. The quantities are based on line and grades shown in the plans and would allow
construction personnel to field verify the quantities of material used on a project. Subsoil
Excavation is a field measure item, and the final pay quantity will be determined by cross
section taken when the removal of the material is completed.

3.55 Lateral Ditch Excavation

Excavation required to construct inlet and outlet ditches at structures, changes in channels
of streams and ditches parallel to the right of way, but separated from the roadway
template, may be designated by the designer as Lateral Ditch Excavation.
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On projects with very little of this type of excavation, this earthwork is usually included in
the Regular or Roadway Excavation. If there is a significant amount of Lateral Ditch
Excavation, it should be detailed, calculated and summarized on separate cross section
sheets and shown separately in the Earthwork Summary. For more details on lateral ditch
cross sections, see Volume 2 of this manual.

Excavation included for payment or that will be bid as work under FDOT Specifications,
Section 125, Excavation for Structures and Pipe, must not be included again in Lateral
Ditch or other excavation pay items.

3.5.6 Channel Excavation

The pay item for Channel Excavation consists of the excavation and satisfactory disposal
of all material from the limits of the channel as shown in the plans. This work is generally
called for by the plans and has lines, grades, typical sections and other details shown for
excavating a channel change or a major modification to an existing channel or stream.
This work may be significantly different from regular excavation or lateral ditch excavation,
requiring draglines, barges or other special equipment. It should be detailed, calculated
and summarized separately, in most cases.

3.5.7 Borrow Excavation (Truck Measure)

Borrow Excavation is the pay item used to indicate that the contractor is to furnish
earthwork material from areas provided by him and generally outside the project limits,
including material with a specific minimum bearing value for building up existing shoulders,
when appropriate for the project.

Borrow material, if available, may be obtained from within the right of way of the project.
Obtaining material from the project right of way shall not create an unsafe condition or
unprotected hazard. Proper design criteria shall be applied to proposed excavation areas
that will fill with water. The proposed borrow areas shall be reviewed and coordinated with
the District Environmental Coordinator to minimize environmental disturbance and promote
a future original appearance.

When the designer chooses the method of payment as Borrow Excavation (Truck
Measure), a fill adjustment must be made to the net total fill material calculated from the
plans to allow for handling. An additional adjustment (truck) is added to obtain a
representative volume of material required. This is not a plan quantity item, but it is very
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important that the most realistic determination of quantities possible be calculated by the
designer. Recommendations on fill and truck adjustment percentages should always be
obtained from either the District Materials or Construction Office during the design process.

Exhibit 3-A Fill and Truck Adjustments

EXAMPLE: Fill (From Working Typicals) 253 CY
Fill Adjustment (+20%) (253 x 0.20) 51 CY
Fill 304 CY
Truck Adjustment (+25%) (304 x 0.25) 716 CY
Borrow Excavation (Pay Item) 380 CY

Adjustment percentages shown are for example only. Contact District Materials or
Construction Office for actual percentages to be used for each project.

3.5.8 Regular Excavation (RRR Projects Only)-Lump Sum

The Pay Item for Regular Excavation (RRR Projects Only) - Lump Sum is to be used on
resurfacing or minor widening and resurfacing (RRR) projects that conform to the following
guidelines:

1. There are limited or no cross sections on the project.
2. Existing typicals are reasonably consistent throughout the project.
3. If utility adjustments are a consideration on the project, the designer will need to be

sure that sufficient data is available to allow the utility to be relocated or adjusted.
There are no right of way requirements on the project.

There is no change in the existing horizontal or vertical alignment.

There are no major special ditches on the project.

There are no major intersection modifications.

© N o 0 bk

Show quantity of Excavation in Summary Box, but pay for as 1 Lump Sum.

Regular Excavation (RRR Projects Only) - Lump Sum can be used on projects other than
RRR, but only if they are minor projects complying with the same listed guidelines.

Earthwork will be paid for as Borrow Excavation (Truck Measure) and Regular Excavation
(RRR Projects Only) — Lump Sum. The designer will calculate these quantities based on

Earthwork 3-11



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 - English Revised — January 1, 2015

information obtained from the field and the proposed typical section. The designer must
conduct a thorough field review to ensure existing field conditions are accurately reflected
in earthwork estimates.

3.5.9 Summary of Earthwork

A subtotal for each group or cross section (mainline, side street, pond 1, etc.) should be
shown in the Summary of Earthwork box for each earthwork operation (subsoil excavation,
regular excavation and embankment).

Below is an example of a summary of earthwork box for projects with cross sections. The
summary should document all the groups’ totals in one location. This summary should be
shown on the Summary of Quantities Sheet.

Exhibit 3-B Summary of Earthwork Box
(Projects with Cross Sections)

SUMMARY OF EARTHWORK
PAY ITEM cy DESIGN CONSTRUCT 10N
WO PAY ITEM DESCRIPTION - = NOTES REMARKS
0120 1 REGULAR EXCAVAT ION 10000.0 MAINLINE
800.0 SIDE STREET NAME
1005.0 POND NO. 1
TOTAL 11805
0120 3 LATERAL DITCH EXCAVATION 5000.0
0120 4 SUBSODIL EXCAVATION 2080.0 MAINLINE
11000 SIDE STREET NAME
TOTAL 3180
0120 6 EMBANKMENT 20000.0 MAINLINE
7000.0 SIDE STREET NAME
TOTAL 27000
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Below is an example of a summary of earthwork box that should be used for projects with

limited or no cross sections.

Quantities Sheet. The summary should show all quantities and adjustments.

Exhibit 3-C

Summary of Earthwork Box

(Projects with Limited or No Cross Sections)

This summary should be shown on the Summary of

SUMMARY OF EARTHWORK

PAY ITEM [ DESIGN CONSTRUCT ION
NO PAY ITEM DESCRIPTION e NOTES REMARKS
o1z 2 2 BORROW EXCAVATION
FILtL 253.0
GUARDRAIL LOCATIONS 7o.0
CROS5 DRAINS 100.0
S5UB TOTAL 423.0
FILL ADJUSTHMENT (20%) (423 X 0.20) a85.0
5UB TOTAL 508.0
TRUCK ADJUSTMENT (25%) (508 X 0.25) 127 .0
TOTAL BORROW EXCAVATION &35
0120 71 REGULAR EXCAVATION (3R PROJECTS ONLY) 200 L5-QTY FOR REFERENCE ONLY
The pay items used will be:
Regular Excavation (RRR Projects Only) 1(LS)
Borrow Excavation (Truck Measure) 635 CY

Adjustment percentages shown are for example only. Contact
District Materials or Construction Office for actual percentages to

be used for each project.

Earthwork
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Chapter 4

Roadside Safety

4.1 Clear Zone

4.1.1 Clear Zone Concept

A roadside that is traversable and unobstructed by fixed objects will allow vehicles that
leave the roadway to recover safely. The clear zone is the relatively flat unobstructed
area that is to be provided for safe use by errant vehicles.

If natural or man-made hazards, including slopes steeper than 1:3, occur within the
clear zone, the designer should attempt the following treatments, in order of priority:

Modification for Non-Conventional Projects:

Delete the sentence above and replace with the following:

If natural or man-made hazards, including slopes steeper than 1:3, occur within the
clear zone, apply the following treatments, in order of priority:

1. Eliminate the hazard.
a. Remove the hazard.
b. Relocate the hazard outside the clear zone.
C. Make the hazard traversable or crashworthy.
2. Shield the hazard with a longitudinal barrier or crash cushion. This treatment is

taken only when the barrier or crash cushion can be proven to have higher level
of safety performance through RSAP or HSM analyses.

3. Leave the hazard unshielded. This treatment is taken only if a barrier or crash
cushion is more hazardous than the hazard, if the likelihood of striking the hazard
is very small or if the expense of treatment outweighs the benefits in terms of
crash reduction as proven through the use of RSAP or HSM analyses.

If crash data or safety reports indicate that early treatment of the hazards will result in
fewer or less severe crashes, designers shall implement those treatments as the first
order of work, if feasible and practical.
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4.1.2 Clear Zone Criteria

The clear zone must be wide enough so that the sum of all the recoverable terrain
within is equal to or greater than the recoverable terrain value obtained in the
appropriate Table 2.11.11, Table 21.6 or Table 25.4.14.1. The process for determining
the clear zone width is to extend the clear zone width as shown in Figure 4.1.2.1 and
4.1.2.2 until the recoverable terrain is obtained. If non-recoverable terrain is
encountered before obtaining the full amount of recoverable terrain, then the remaining
amount must be provided beyond the non-recoverable terrain. Where right of way
permits, the portion of recoverable terrain provided beyond the non-recoverable terrain
must be a minimum of 10 feet. The clear zone is to be free of hazardous objects,
hazardous terrain, and non-traversable terrain. Also, clear zones may be widened
based on crash history.

Figure 4.1.2.1 Clear Zone Plan View
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Figure 4.1.2.2 Clear Zone Cross Section

Clear Zone

Traversable
Non-Recoverable
Terrain

Recoverable Terrain
(10 ft. minimum
where R/W permilts)

Recoverable Terrain

iary lane, or ramp

Shoulder

E ,?e of travel lane,
QuXi

Slope 1:4 or flatter

Slope steeper than 1:4 but not steeper than 1:3

Slope 1:4 or flatter

Note: See Chapter 2, Table 2.4.1 for new construction slope criteria.
See Chapter 25, Section 25.4.9 for RRR slope criteria.

Roadside Terrain includes all surfaces along the roadway other than Travel Lanes,
Auxiliary Lanes, and Ramps. For the purpose of establishing Clear Zones, Roadside
Terrain is defined as recoverable, non-recoverable, non-traversable, and hazardous
as follows:

1. Traversable when the slope is 1:3 or flatter.

2. Recoverable when it is safely traversable and on a slope that is 1:4 or flatter.

3. Non-recoverable when it is safely traversable and on a slope that is steeper than
1:4 but not steeper than 1:3.

4. Traversable Non-recoverable when it is safely traversable and on a slope that is

steeper than 1:4 but not steeper than 1:3.
Non-traversable when it is not safely traversable or on a slope that is steeper than 1:3.
Hazardous when a slope is steeper than 1:3 and deeper than 6 feet.
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4.1.3 Roadside Ditches

Roadside ditches within the clear zone shall conform to the acceptable channel cross section
criteria as shown in either Figure 4.1.3.1 or Figure 4.1.3.2, as applicable. These roadside
ditch configurations are considered traversable as shown in the AASHTO Roadside Design
Guide. See the AASHTO Roadside Design Guide for further information. Ditch bottom
widths shall be in accordance with the Drainage Manual, Chapter 2. Use of V-bottom
ditches require approval from the District Drainage Engineer and shall be in conformance
with Figure 4.1.3.1. Further guidance on Roadside Ditches can be found on the State
Roadway Design webpage:

http://www.dot.state.fl.us/rddesign/Drainage/Manualsandhandbooks.shtm
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Figure 4.1.3.1 Roadside Ditch “V” Shape
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*The recommended minimum bottom width is 5 feet, refer to Drainange Manual. The use of V ditches
isnot recommended.

(Ref: Figure 3-6 — 2011 AASHTO Roadside Design Guide)
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Figure 4.1.3.2 Roadside Ditch “Trapezoidal” Shape
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*This chart is applicable to rounded channels with bottom widths of 8 ft or more and to trapezoidal
channels with bottom widths equal to or greater than 4 ft .

(Ref: Figure 3-7 — 2011 AASHTO Roadside Design Guide)
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4.2 Hazard Standards

4.2.1 Canal Hazards

A canal is defined as an open ditch parallel to the roadway for a minimum distance of
1000 ft. and with a seasonal water depth in excess of 3 ft. for extended periods of time
(24 hours or more).

Special lateral offset requirements apply to canal hazards that exceed standard clear
zone distances. For rural and urban flush shoulder highways, the distance from the
outside edge of the through travel lane or ramp to the top of the canal side slope
nearest the road will be no less than 60 ft. for highways with design speeds of 50 mph
or greater. For highways and ramps with design speeds less than 50 mph, this
minimum distance shall not be less than 50 ft. for rural and urban flush shoulder
highways or 40 ft. for urban curb or curb and gutter highways. When new canal or
roadway alignment is required, distances greater than those above should be provided, if
possible, to accommodate possible future improvements to the roadway (widening, etc.).

On fill sections, a flat berm (maximum 1:10 slope) of width no less than 20 ft. will be
provided between the toe of the roadway front slope and the top of the canal side slope
nearest the roadway. This minimum berm width applies to all types of highways, both
rural and urban construction. (See Exhibits 4-A & 4-B.)

When the slope between the roadway and the "extended period of time" water surface
is 1:6 or flatter, the minimum distance can be measured from the edge of the through
lane or ramp to the "extended period of time" water surface and a berm is not required.

In sections with ditch cuts, 20 ft. will be provided between the toe of the front slope and
the top of the canal.

When it is not practical to meet the above minimum criteria, the canal hazard shall be
shielded with guardrail, high tension cable barrier, or other approved roadside barrier.
Barriers shall be located as far from the travel way as practical. When shielding canal
hazards located outside standard clear zone distances, guardrail shall be located 5 feet
from the canal front slope and high tension cable barrier shall be located 15 feet from
the canal front slope. These barrier location restrictions do not apply to cases where
the barrier also serves to shield hazardous side slope conditions or other linear hazard
located within the standard clear zone distance. Where compliance with these barrier
location restrictions is not practical due to site conditions, a benefit cost analysis shall

Roadside Safety 4-7




Topic #625-000-007 January 1, 2013
| Plans Preparation Manual, Volume 1 — English Revised — January 1, 2015

be conducted to establish whether a barrier located closer to the travel way will result in
a reduction in crash costs. In instances where the installation of a barrier results in an
increase in crash costs, it may be appropriate to leave the canal hazard unshielded.
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Exhibit 4-A Minimum Standards for Canal Hazards
(Rural and Urban Flush Shoulders)

50 mph or Grearer
60 7.

Less [han 50 mph

50 7T7.
Canal
Hazard
\ 20 11,

50 mph or Greater

Less Than 60 1T1.
Less Than 50 mph Canal
Less Than 50 ff. dnad
20 ft. Hazard
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Exhibit 4-B Minimum Standards for Canal Hazards
(Urban Curb or Curb and Gutter)

45 mph or Less
40 17,
Canal
Hazard
\ 20 17.

45 mph or Less
Less Than 40 T7. Canal
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4.2.2 Drop-off Hazards

Drop-off hazards are defined as steep or abrupt downward slopes that can be perilous
to vehicle occupants and/or pedestrians and cyclists. Shield any drop-off determined to
be a hazard. The following guidelines will be useful in the identification and treatment of |
drop-off hazards.

Drop-off hazards for vehicle occupants:

1. A drop-off of 6 feet or more with a slope steeper than 1:3 should be considered a
hazard and shielded when it is within the Clear Zone.

2. In urban sections with curb or curb and gutter (Design Speed < 45 mph), a drop-
off of 6 feet or greater with a slope steeper than 1:3 located within 22 feet of the
traveled way, should be evaluated for shielding.

Figure 4.2.2 Drop-off Hazards in Urban Sections

Less than 22 feet -
= d|
6 feet or
greater
Steeper than\_/
1:3
Shielding drop-off hazards for vehicle occupants:
1. When a drop-off is shielded, a guardrail or barrier is usually set closer to the

road, which increases the probability of impacting the guardrail or barrier. These
shields generally require the ends to be treated, which also needs to be taken
into consideration. Refer to Section 23.5 of this volume for guidance on
evaluating the benefits of shielding a drop-off.
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2. When a drop-off is to be shielded with guardrail, a minimum of 62.5 feet of
guardrail is required to develop proper ribbon strength. A minimum clear area 5
feet wide from the face of the guardrail is to be provided behind the standard W-
beam guardrail to allow for dynamic deflection when impacted. Use alternates
shown in Table 4.3.1 for clear areas less than 5 feet. A minimum distance of 2
feet shall be provided from the back face of the guardrail posts to the shoulder
slope break in order to provide proper soil bearing resistance for the posts.

3. Another consideration is whether the drop-off has a significant crash history. Drop-
offs that have had 3 crashes within a five-year period shall be shielded. Five years
of crash data for a particular site can be obtained from the Safety Office.

For drop-off criteria in work zones see Chapter 10 of this volume and Index 600 of the
Design Standards.

For drop-off hazards for pedestrians and bicyclists, see Section 8.8 of this volume.
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4.3 Roadside Barriers

Meet the drainage conveyance, utility, and structures conflict requirements of the
Structures Design Guidelines (SDG), Section 3.13.1 for earth retaining Roadside
Barriers (e.g. Index 410, Shoulder Walls, Cantilever Barrier Walls, L-Walls, or similar
project specific designs).

4.3.1 Recommendations

Roadside barriers are recommended when hazards exist within the clear zone, hazards
cannot be cost effectively eliminated or corrected, and collisions with the hazards are
more serious than collisions with the barriers.

The length of advancement and length of need necessary to properly shield the hazard is
determined on an installation by installation basis as indicated in the Design Standards.

The following conditions within the clear zone are normally considered more hazardous
than a roadside barrier:

1. Fill slopes steeper than 1:3.

2. Bridge piers, abutments and railing ends.

3. Non-traversable culverts, pipes and headwalls.

4. Non-traversable parallel or perpendicular ditches and canals.

5. Bodies of water other than parallel ditches and canals that the engineer

determines to be hazardous.

6. Parallel retaining walls with protrusions or other potential snagging features.

7. Retaining walls at an approach angle with the edge of pavement larger than 7
degrees (1:8).

8. Non-breakaway sign or luminaire supports.

9. Trees greater than 4 inches in diameter measured 6 inches above the ground
at maturity.

10.  Utility poles.
11.  Rigid protrusions above the ground in excess of 4 inches in height.

In addition to the above hazards, there are other situations which merit barrier consideration,
such as nearby pedestrian or bicycle facilities, schools, residences or businesses.
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4.3.2 Selection

Applicable standard roadside barriers are detailed in the Design Standards. They include:
1. Blocked-Out W-Beam (strong post)

2 Blocked-Out Thrie-Beam (strong post)

3. Modified Thrie-Beam (strong post)

4 Concrete Barrier Wall.

Most guardrail installations will be blocked-out W-beam on wood or steel posts. The
use of the alternatives shown in Table 4.3.1 should be considered when reduced
deflection is needed. The use of thrie-beam guardrail should be considered when
additional rail depth is needed because of a potential to under-ride the rail. Other
barrier designs may be required by specific site conditions. Site specific conditions are
identified and detailed in the plans on a project-by-project basis.

4.3.3 End Treatments

Longitudinal barrier ends which are not crashworthy can present serious hazards if they
terminate within the clear zone. The Department’s crashworthy end treatments and
application criteria are detailed in the Design Standards. Under special circumstances,
other end treatments may be designed as needed. When this is the case, special
details are required in the plans.

1. For flared end anchorage assemblies, it is very important that the flare with offset
be provided exactly as shown in the Design Standards. The end offset should
be measured off a projection of the face of guardrail alignment. The maximum
allowable cross slope in front of the rail is 1:10; this includes the area in front of
and the upstream approach to the end anchorage assembly.

2. Non-crashworthy end treatments will be used outside the clear zone, and at
downstream terminal locations, which are outside the clear zone of the opposing
traffic flow. Type Il end anchorage assemblies are non-crashworthy and,
therefore, may NOT be used as an approach terminal end treatment unless other
end shielding is provided.

3. Concrete barrier wall and thrie-beam guardrail shall be terminated as shown in
the Design Standards.

Roadside Safety 4-14



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 — English Revised — January 1, 2015

4.3.4 Transitions

Guardrail transitions are necessary, whenever standard W-beam or thrie-beam
guardrail converge with bridge rail or concrete barrier wall. Guardrail transitions must
include sound structural connections, nested beams and additional posts for increased
stiffness, as shown in the Design Standards. Standard approach end anchors shall be
introduced upstream of the transition section.

4.3.5 Placement

The primary design factors associated with guardrail placement are:

1. Lateral offset from the edge of travel way
2. Terrain effects

3. Departure rates

4, Length of Advancement

5. Length of Need

The standard offset is the shoulder width plus 2 ft., not to exceed 12 feet. Guardrail
lateral offset locations are shown in the Design Standards.

The distance of 2 ft. from the back of the barrier post to the shoulder line or slope break
is desirable for post support.

The length of advancement is dependent on the design speed, the offset distance to the
face of guardrail and the lesser distance (a) to the back of the hazard or (b) to the clear
zone. The designer shall establish this length of advancement for all installations on the
project. On all facilities, guardrail requirements must consider traffic from both directions.

A barrier should not be located so close to the hazard it shields that the hazard is within
the dynamic deflection distance of the barrier. The minimum offset of barriers to the
hazard being shielded is based on the dynamic deflection of standard barriers as shown
in Table 4.3.1. Setbacks for discontinuous attachments to standard FDOT traffic
railings are shown in Figure 7.1.2.1.
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Table 4.3.1 Minimum Offset of Barriers
(Measured from the face of the barrier)

BARRIER TYPE OFFSET

W-Beam with Post Spacing @ 6'-3" 5'-0”
W-Beam with Post Spacing @ 3'-17%2" 3’-10”
W-Beam with Post Spacing @ 1'-6%4" 3-2"
Thrie-Beam with Post Spacing @ 6'-3" 3’-10”
Thrie-Beam with Post Spacing @ 3'-1%2" 3’-2”
Thrie-Beam with Post Spacing @ 1'-6%4" 2’-10”
Concrete Barrier Wall *
Double W-Beams (Nested) with Post Spacing @ 3'-172" 3-0”
Double W-Beams (Nested) with Post Spacing @ 1'-6%4" 2-8”
Double Thrie-Beams (Nested) with Post Spacing @ 3’-1'%" 2’107
Double Thrie-Beams (Nested) with Post Spacing @ 1'-6% " 2’-6”

* These offsets are specifically provided in the Design Standards. For additional
information on offsets to barriers see Section 7.1.2.

A single W-beam guardrail at a 1’-9” mounting height was tested in the study used to
develop the design chart in Figure 4.3.1. This design chart has been updated for
Traffic Railing/Concrete Barriers, Thrie-beam guardrail and W-beam guardrail at a 2’-1”
mounting height. Within the design chart, there is a region between 0 feet and 13 feet
(approx. 4 m) behind the face of the curb where guardrail should not be located. A
traffic railing or concrete barrier, with the exception of F-Shapes with a height less than
42” may be used in any of the locations applicable to Figure 4.3.1. The preferred
configuration is to place barriers at the face of curb.

Barriers should not be placed on slopes steeper than 1:10. This is particularly important
for barrier ends shielded by crashworthy devices.
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Figure 4.3.1 Placement of Curb-Barrier Combinations
Curb-Barrier Combinations
not Acceptable Above 55 mph
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Concrete/Railing
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50 | Thrie Beam, or Concrete/Railing Barrier
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3 W-Beam Guardrail
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(% 45
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Type 'E' Curb or Type 'E' Curb or
Type 'F' Curb Type 'F' Curb
35 —
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*Concrete Railing/Barrier includes 42" or 54” Pier Protection Barriers, 42" Vertical
Shape, 32” Vertical Shape, 42” F-Shape, and Vertical Face Retrofits see Index 480.
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4.3.6 Upgrading Existing Barrier Systems

Deficient roadside barriers are generally upgraded in conjunction with other roadway
work, such as RRR projects, or through spot or system wide safety improvement
projects. In each case, the designer determines the scope of work and extent of the
barrier upgrade to be accomplished. In making this determination, the existing
installation is investigated for what work is necessary to make the installation
structurally and functionally adequate. The investigation should consider:

1. Whether there is a need for the barrier. If cost effective, the hazard should be
removed, relocated, or redesigned and the barrier removed.

Length of need.
Proper rail height.
Proper departure rate.

2

3

4

5. Adequate offset at terminal end.

6 Proper deflection distance between the barrier and the shielded object.
7 Proper placement with respect to the travel way.

8 Proper placement with respect to the face of curb.

9. Placement on the proper slope.

10.  Adequate clear recovery area behind gating end terminals.
11.  The overall condition of the guardrail/barrier installation.
12.  Post type, condition and spacing.

13.  Existing unshielded hazards. For spot improvements, only those existing
unshielded hazards in the immediate vicinity of the installation being addressed
should be investigated. For RRR projects, all existing roadside hazards within
the project corridor should be evaluated for adequate end treatment applications.

In some cases the deficiencies are so obvious that the best course of action is readily
apparent. However, many times the deficiencies are marginal and a decision for the
scope of work and extent of the barrier upgrade will be based on engineering judgment.
Factors which should be considered are:

1. Nature and extent of barrier deficiency.
2. Past crash history.
3. Cost effectiveness of recommended improvement.
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4. Whether future scheduled reconstruction or RRR work in the 5 year work
program will address the deficiency.

For existing end treatments and bridge transitions with a 1’-9” mounting height W-beam
guardrail system that does not meet the requirements of the 2013 Design Standards,
upgrade the system to bring it into compliance with the 2013 Design Standards.

Where an existing system with 1°-9” mounting height guardrail meeting the requirements
of the 2013 Design Standards is to be extended, the decision of extending the section
in-kind or replacing the entire run with a 2’-1” mounting height is at the discretion of the
District.

4.3.6.1 Resetting Guardrail

For projects which include resetting guardrail, refer to the Design Standards, the
Standard Specifications, and the Basis of Estimates Manual for quantity calculations,
compensation notes, and pay item use.

When resetting existing guardrail, the guardrail shall be reset at the 2’-1” mounting
height reusing existing posts and guardrail panels as shown in the current Design
Standards.
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4.3.7 Surface Finishes

Class 5 coatings, tints or stains may be applied to roadway concrete barrier walls in order
to be compatible with the treatment of bridge or retaining wall mounted traffic railings or
for corridor uniformity. Approval by the District Design Engineer is required for the use of
Class 5 coatings, tints or stains on the outside of concrete roadside barriers. Approval by
the Chief Engineer is required for the use of Class 5 coatings, tints or stains on median
barriers and the inside and top surfaces of concrete roadside barriers. Abrupt changes of
aesthetic treatment of barriers/railings/parapets from a bridge to a roadway should be
avoided. See SDG, Section 1.4.5 for the policy on bridge, noise wall and retaining wall
surface finishes.

The Department will cover the cost for coating, tints or stains on roadway concrete barrier
walls only as described above. If a Local Maintaining Agency desires a roadway concrete
barrier wall with coatings, tints or stains and the barrier wall does not qualify for such
treatment as determined by the Department, the barrier may be treated with approval by
the District Secretary. The Local Maintaining Agency shall provide the additional
construction funding for the coatings, tints or stains and shall commit to cover the
associated maintenance costs for the service life of the barrier wall.

Modification for Non-Conventional Projects:

Delete PPM 4.3.7 and see RFP for requirements.
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4.4 Median Barriers

Meet the drainage conveyance, utility, and structures conflict requirements of the SDG,
Section 3.13.1 for earth retaining Median Barriers (e.g. Index 410, Shoulder Walls,
Cantilever Barrier Walls, L-Walls, or similar project specific designs).

4.4.1 Recommendations

A median barrier shall be provided on interstate and expressway facilities where
reconstruction reduces the median width to less than the standard for the facility. Note:
the Engineer of Record shall not deviate from this criterion.

On Interstate and expressway projects, crashes that occurred in the most recent 5-year
period within the limits of 1 mile prior to the exit ramp gore to 1 mile beyond the
entrance ramp gore shall be reviewed. If one or more are determined to be cross
median crashes, shielding within this area shall be provided. Outside these areas, the
District may provide shielding after reviewing the most recent 5-year crash history.

4.4.2 Selection

The same barrier types as discussed in Section 4.3.2 are available as median barriers.
In general, the concrete barrier wall is preferable in narrow medians. Where deflection
space is adequate, use either double faced guardrail or single faced guardrail on each
side of the median. See the Design Standards and the AASHTO Roadside Design
Guide for additional guidance on selection criteria.

4.4.3 End Treatments

Median barriers can be terminated with any end treatment discussed in Section 4.3.3.

4.4.4 Median Barrier Surface Finishes

See Section 4.3.7 for surface finish requirements.
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4.5 Permanent Crash Cushions

Crash cushions are energy absorbing devices that may be redirective or non-redirective.
Permanent crash cushions consist of the redirective type, only.

45.1 Recommendations

Hazards within the clear zone, that present a more severe crash potential than crash
cushions, warrant the installation of a crash cushion.

452 Selection

Various types of energy absorbing devices eligible for use on Department projects can be
found on the Approved Products List (APL). Detailed information about these systems is
provided in the Design Standards, approved APL drawings, and in each manufacturer’s
publications. Each system has unique physical and functional characteristics.

For permanent crash cushion applications, the designer shall indicate in the plans the
location (station and side), barrier system (concrete barrier wall or guardrail), design
length, design speed, crash test level, hazard width and all length restriction requirements
for each given location (in accordance with Design Standards, Index 430, see PPM,
Volume 2, Chapter 7, Exhibit SQ-4).

For site specific conditions, the engineer of record shall consider the following factors
when evaluating each particular site:

Site characteristics.

Structural and safety characteristics of candidate systems.

Initial and replacement/repair costs.

Anticipated frequency of collisions.

Maintenance characteristics.

ok owbd =

Site characteristics and economics dominate crash cushion consideration. Space
constraints and length restrictions shall be identified by the design engineer and shown in
the plans. Some crash cushion systems are relatively low in initial cost, but usually must
be completely replaced when struck, so are more appropriate in locations with a low
likelihood of collision. There are a number of other systems that have higher initial costs
but can be repaired after collisions relatively quickly and inexpensively, so are more
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appropriate where frequent collisions are anticipated. The ability of maintenance forces
to perform routine maintenance and to place a crashed system back into service quickly
should be a major consideration. Crash cushions that require stocking unusual and
expensive parts or those are complex to replace should not be considered.

For future lettings, a pay item has been established for Optional Crash Cushions, Pay
Item No. 544-75-1. This pay item is applicable for crash cushions being used to shield |
the ends of concrete barrier wall, standard W-beam guardrail, or thrie-beam guardrail.
Use of this pay item for these locations is required. For crash cushions used to shield
hazards other than concrete barrier wall, standard W-beam guardrail, or thrie-beam
guardrail, designers must continue to identify specific constraints to include; design
length, hazard width, and system length restrictions.

Modification for Non-Conventional Projects:

Delete the first three sentences of the above paragraph.

The crash cushion pay item is to be used in conjunction with Index 430 of the Design
Standards. Index 430 includes design information for both concrete barrier wall and
guardrail applications. In either case, establish the end of the barrier based on the
design length of the shortest crash cushion for a given design speed. For space
constraints and length restrictions, designers should note that certain crash cushions
may have lengths that exceed the available space or may have lengths that do not
provide the proper length of need for each location.

4.5.3 Design

Standard details of systems for typical installations shielding concrete barrier wall ends
and guardrail ends can be found on the approved APL drawings. In addition, some of |
these systems have standard details for shielding wide hazards. For non standard
applications, crash cushion suppliers normally provide design assistance for their
systems. Special designs should be based on providing performance meeting crash
test criteria for the established design speed of the facility.

All terrain within the likely approach of a vehicle should be relatively flat. An impacting
vehicle should strike the unit at normal height, with the vehicle's suspension system neither
collapsed nor extended. Curbs shall not be built in the approach area of a crash cushion.

The design of a crash cushion system shall not create a hazard to opposing traffic.
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The nose of all crash cushions shall be delineated with reflective material or standard
object markers, as indicated in the Design Standards.

For additional guidance on the design and selection of temporary crash cushions for use
in work zones, see Chapter 10.
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4.6 Roadside Appurtenances

4.6.1 Sign Supports

All sign supports, except overhead cantilever, truss type or bridge or barrier wall
mounted, shall be breakaway as defined in the AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires and Traffic Signals and the
AASHTO Roadside Design Guide. Sign supports shall be of an acceptable and
crashworthy design as described in the Design Standards. Supports not meeting the
breakaway criteria should not be installed within the clear zone. Sign supports not
meeting these requirements that must be installed within the clear zone, shall be
protected by a barrier or crash cushion.

4.6.2 Mailbox Supports

Mailbox supports shall be of an acceptable crashworthy design, as described in the
Design Standards.

4.6.3 Other Appurtenances

The Design Standards contains design criteria for numerous other roadside
appurtenances.

4.6.4 Location Criteria

Most breakaway mechanisms are designed to be impacted at bumper height, typically
about 20 inches above the ground. If impacted at a significantly higher point, the
bending moment in the breakaway base may be sufficient to bind the mechanism,
resulting in non-activation of the breakaway device. For this reason, it is important that
breakaway supports not be located in ditches or on steep slopes where a vehicle is
likely to be partially in sprung suspension at the time of impact.

4.6.5 Bus Benches and Transit Shelters

Refer to Table 2.11.9 for criteria on the placement of shelters and benches.
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4.7 Non-Standard Roadside Safety Devices

The Approved Products List (APL) includes proprietary devices and products that have
been evaluated against implemented FDOT Specifications and Standards, and found to
meet those Specifications and/or Standards. The maijority of proprietary roadside safety
devices eligible for use on the State Highway System are identified on the APL.
However, just as FDOT Specifications and Standards do not address every potential
highway need, the APL does not cover every type of roadside safety device that may be
available on the market. Unique situations will sometimes require unique devices.
Examples of available devices that are not covered by FDOT Specifications and
Standards include barrier wall gates, aesthetic guardrail, temporary steel barriers,
crashworthy stop gates, cable barrier, and others. When the need arises for a unique
crashworthy device not included on the APL, the designer must carefully investigate the
applicability of the device for the situation, as well as the crash performance
characteristics of the device. For some of these devices, the State Roadway Design
Office may have information and be of assistance in establishing the appropriateness of
the device for a given situation.

The designer must document the following:
1. FHWA, Federal-Aid Reimbursement Eligibility Letter

2. Crash Test Reports, including review of all test results. All performance
characteristics must be reviewed, including post impact vehicle behavior and
post impact test article deflection, debris scatter, etc.

3. Compatibility with adjacent and/or connecting standard roadside safety devices.

4. Maintenance requirements and characteristics, including coordination with the
District Maintenance Office.

5. For devices such as barrier gates, operational plans and training as appropriate.

The designer will also be responsible for providing special plan details, technical
specifications, and method of pay as appropriate.
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Chapter 5
Utilities
5.1 General

The designer is to make reasonable efforts to accommodate all existing utilities and any
utilities to be constructed during the project. The designer is also responsible for
identifying needed utility work (such as the removal, relocation, de-energizing,
deactivation, or adjustment of utilities) and obtaining the agreements or orders to
schedule this work. Consequently, coordination between the Department and the Utility
Agency/Owner (UAO) is to be accomplished throughout the design process.

Utility work is necessary for but not limited to, the following conditions:

1. When utilities lie within the vertical and horizontal construction limits, plus the
reasonably required distance for working room necessary for operation of
equipment normally used for the particular type of construction, or for compliance
with OSHA (29 CFR Part 1926), NESC or other regulations.

2. When utilities lie within the horizontal limits of the project and within 12 inches
below the ground surface or the excavation surface on which the Contractor
operates construction equipment, or within 12 inches below the bottom of any
stabilizing course specified in the plans.

3. When utilities lie within the normal limits of excavation for underground drainage
facilities or other structures. Such normal limits shall extend to side slopes along
the angle of repose, as established by sound engineering practice, unless the
Contract Documents require support of the excavation sides by sheeting.

Design features that reduce or avoid utility conflicts may be more expensive; however,
those expenses may be offset by savings in construction time and the total associated
savings for the FDOT project and the utilities. Additional guidance for accommodating
utilities within the highway rights of way are given in the AASHTO publications A Guide
for Accommodating Utilities within Highway Right-of-Way and A Policy on
Geometric Design of Highways and Streets and in the TRB publication Policies for
Accommodation of Utilities on Highway Rights-of-Way.
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5.2 Utility Work Schedules and Agreements

In order to certify the project in accordance with Utility Work Agreements and
Certification Process Topic No. 710-010-050, the designer, with assistance from the
District Utilities Office and the Office of General Counsel, will obtain the necessary
Utility Work Schedules (Form 710-010-05), relocation agreements, and any required
payments to or by the Department for Utility Work. When an agreement cannot be
obtained, the designer shall coordinate with the District Utilities Office and the Office of
General Counsel to pursue any needed order to relocate.

Modification for Non-Conventional Projects:

Delete PPM 5.2 and see RFP for requirements.

5.3 Utility Locates

It is the responsibility of the designer, with the assistance of the District Utility Office to
determine the locations and Quality Levels necessary to obtain the needed utility
information. The description of the information obtained from each Quality Level of
locate is provided in Section 5.3.1.

It is the responsibility of the UAOs to provide Quality Level “D”, “C” and “B” locates on
request. In some instances the UAOs can provide Quality Level “A” locate information.

Quality Level “A” locate information is to be obtained when proposed construction
operations are suspected to be within three feet (3’) of major utilities. Major utilities are
those underground and aboveground utilities that if damaged or required to relocate
would cause high construction costs to the UAO, other utilities, or FDOT. The UAO
may be able to provide this information; however, it is the responsibility of the Designer
to obtain this level of information when needed and when the UAO will not be providing
this information. The decision to proceed to construction without this information shall
be made with consultation with the District Utility Office, appropriate construction
personnel and the UAO.
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5.3.1 Quality Levels for Utility Locates

The following identifies the key elements within the quality level of utility locates in
ascending order about which Subsurface Utility Engineering is applied:

Quiality Level “D” - Existing Records

Quality Level “C” - Surface Visible Feature Survey
Quiality Level “B” - Designating

Quality Level “A” - Locating

A detailed description of the scope of work to be included to achieve the various Quality
Levels follows:

Quality Level “D” locates are information obtained solely from a review of utility records
for facilities that may be affected by the project. The comprehensiveness and accuracy
of such information is highly limited. Even when existing information for a utility in a
particular area is accurate, there are often other underground systems that are not
shown on any records.

Quality Level “D” may be appropriate for use early in the development of a project to
determine the presence of utilities. Applicable records may include previous
construction plans in the area, conduit maps, direct-buried cable records, distribution
maps, transmission maps, service record cards, “as-builts” and record drawings, field
notes, county, city, UAO or other geographic information system databases, circuit
diagrams, or oral histories. The records should be reviewed for indications of additional
available records, duplicate information, and credibility of such duplicate information,
and need for clarification by UAO’s. The end product of a Quality Level “D” would be a
utility composite drawing or equivalent. The engineer should also make professional
judgments regarding the validity and location of topographic features on records versus
current topographic features (when available) and conflicting reference of utilities. The
engineer should indicate the quality levels, utility type and/or ownership, date of
depiction, accuracy of depicted appurtenances, end points of any utility data, active,
placed out of service, size, condition, number of jointly buried cables, and encasement.

Quality Level “C” locates are information obtained to augment Quality Level “D”
information. This involves topographic surveying of visible, above ground utility features
such as poles, hydrants, valve boxes, circuit breakers, etc. If previously surveyed,
check survey accuracy and completeness for applicability with the existing project.
Correlate applicable utility records to the surveyed features, taking into account the
geometries and indications on the records of these surface features. Determine when
records and features do not agree and resolve discrepancies. Additional resolution may
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result from consultation with UAOs. Quality Level “C” may be appropriately used early
in the development of a project and will provide better data than Quality Level “D”
information alone. Designers cannot be sure their design is appropriate nor can
construction proceed without caution when using information for underground utilities
based only on Quality Level “D” and “C” locates.

Quality Level “B” locates are information obtained to augment Quality Level “C”
information. Quality Level “B” locates are information obtained through the use of
designating technologies (e.g., geophysical prospecting technologies). This is an
application using scanning technologies, most of which have very specific capabilities and
limitations that vary with site conditions. Applying a variety of techniques is essential to
the process of preparing a comprehensive horizontal map of utilities and other
underground structures on the site. Designating technologies are capable of providing
reasonable horizontal information but provide limited vertical information. Mark the
indications of utilities on the ground surface for subsequent survey. Care should be taken
to differentiate markings placed on the ground for design purposes from those placed on
the ground for damage prevention purposes. Survey all markings that indicate the
presence of a subsurface utility. This survey should be to the accuracy and precision
dictated by the project’'s survey control. Depict all designated utilities. Correlate the
designated utilities’ depictions with utility records and/or surveyed appurtenances to
identify utilities that may exist but were not able to be designated. Resolve differences
between designated utilities and surveyed appurtenances. Recommend to the project
owner additional measures to resolve differences if they still exist.

Quiality Level “A” locates provide the highest level of accuracy of utility locations in three
dimensions. This Quality Level may apply manual, mechanical, or nondestructive (e.g.,
vacuum excavation) methods to physically expose utilities for measurement and data
recording. Quality Levels “B”, “C”, and “D” locates are incorporated in Quality Level “A”
locates. The designer should obtain Quality Level “A” locates at highway/utility conflict
points where verified information is necessary. Select an appropriate method of
gathering data that will achieve the accuracies and precision required by the project.
These accuracies are currently typically set to one half (0.5) inch vertical and to
applicable horizontal survey and mapping accuracy as defined by the project owner.
Excavate test holes exposing the utility to be measured in such a manner that protects
the integrity of the utility to be measured. Comply with applicable utility damage
prevention laws, permits, and specifications and coordinate with Utility and other
inspectors, as required. Determine (a) the horizontal and vertical location of the top
and/or bottom of the utility referenced to the project survey datum; (b) the elevation of
the existing grade over the utility at a test hole referenced to the project survey datum;
(c) the outside diameter of the utility and configuration of non-encased, multi-conduit
systems; (d) the utility structure material composition, when reasonably ascertainable;
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(e) the benchmarks and/or project survey data used to determine elevations; (f) the
paving thickness and type, where applicable; (g) the general soil type and site
conditions; and (h) such other pertinent information as is reasonably ascertainable from
each test hole site. Resolve differences between depicted Quality Level “A” data and
other quality levels.
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Chapter 6

Railroad Crossing

6.1 General

A railroad-highway crossing, like any highway-highway intersection, involves either a
crossing at-grade or a separation of grades. This chapter provides standard requirements
for crossings at other than high-speed railways. Crossing requirements for high-speed
railways must be coordinated with the Department’s Rail Office on a project-specific basis.

The following three major railroad companies currently operate in the State of Florida:

1. CSX Transportation, Incorporated
2. Florida East Coast Railway Company
3. Norfolk Southern Corporation

Ten shortline railroad companies and three terminal switching companies also operate in
the State of Florida.
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6.2 At-Grade Crossings

Selection of the warning devices to be used is a function of the geometrics of
railroad-highway grade crossing, including the alignment, profile, sight distance and cross
section of both the roadway and the railroad. Railroad grade crossing angles should be as
near 90 degrees as practical.

Design Criteria and Standards are given in the Florida Greenbook. Design considerations
are discussed in Chapter 1X of the AASHTO Policy on Geometric Design.

6.2.1 Devices

Traffic control devices for railroad-highway grade crossings consist primarily of signs,
pavement markings, flashing light signals and automatic gates. A large number of
significant variables must be considered in determining the types of warning device to be
installed at a railroad grade crossing. The type of highway, volume of vehicular traffic,
volume of railroad traffic, speed of vehicular traffic, volume of pedestrian traffic, accident
record, and geometrics of the crossing are some of the factors influencing the choice of
warning devices to be provided at the railroad crossing.

Standards and criteria for design, placement, installment and operation of these devices are
covered in the Manual on Uniform Traffic Control Devices (MUTCD). The Department’s
Design Standards should also be consulted in the design of railroad crossings.

6.2.2 Surfaces

The highway traveled way at a railroad crossing should be constructed for a suitable length
with all-weather surfacing. A roadway section equal to the current or proposed cross
section of the approach roadway should be carried across the crossing. The crossing
surface itself should have a riding quality equivalent to that of the approach roadway.
When selecting the type of crossing and the material to be used in its construction,
consideration should be given to the character and volume of traffic using the highway.
The District Rail Coordinator should be consulted in selecting the material.

The Design Standards, Index 560 contains details for the construction of crossings.

Railroad Crossing 6-2



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 — English Revised - January 1, 2014

6.2.3 Railroad-Highway Grade Crossing Near or Within
Project Limits

Federal-aid projects must be reviewed to determine if a railroad-highway grade crossing is
within the limits of or near the terminus of the project. If such railroad-highway grade
crossing exists, the project must be upgraded to meet the latest MUTCD requirements in
accordance Title 23 United States Code (U.S.C.), Chapter 1, Section 109(e) and CFR
646.214(b). These requirements are located in Chapter 8 of the MUTCD. “Near the
terminus” is defined as being either of the following:

1. If the project begins or ends between the crossing and the MUTCD-mandated
advanced placement distance for the advanced (railroad) warning sign. See MUTCD,
Table 2C-4 (on page 2C-6, Condition B, column “0” mph) for this distance.

2. An intersection traffic signal within the project is linked to the crossing’s flashing light
signal and gate.
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6.3 Grade Separations

For underpasses, the bridge carries the railway and must be designed and constructed to
carry railway loadings in conformance with the American Railway Engineering and
Maintenance Association (AREMA) Manual for Railway Engineering, latest edition. For
overpasses, the bridge carries highway traffic and must be designed and constructed to
carry highway loadings. In either case, adequate clearances between the facilities must be
provided.

Clearances, geometrics, utilities, provisions for future tracks, and maintenance road
requirements for off-track equipment will involve negotiations with the governing railroad
company. The railroad’s review and approval, including need for and location of crash
walls, shall be based on the completed BDR/30% Structures Plans prepared by the SDO,
District Structures Design Engineer, or their consultant.

6.3.1 Criteria

The Structures Plans shall be prepared in accordance with the criteria obtained from the
governing railroad company, the Plans Preparation Manual, and the Structures Detailing
Manual.

See Figure 6.1 for dimensions, which must be obtained from the railroad company before
preparing the BDR/30% Structures Plans.

The District Rail Coordinator is an additional reference source available to the designer.

6.3.2 Bridge Width

For overpasses, the highway bridge width is determined from the approved typical section
for the proposed bridge. Details for underpasses will depend on the specific project.
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6.3.3 Horizontal Clearances to Face of Structures

Horizontal clearances shall be measured in accordance with Figure 6.1. The governing
railroad company occasionally may accept a waiver from normal clearance requirements if
justified; i.e., for designs involving widening or replacement of existing overpasses. The
FDOT'’s Rail Office should be consulted if such action is being considered.

The minimum horizontal clearances measured from the centerline of outside track to the
face of pier cap, bent cap, or any other adjacent structure are shown in Table 6.3.3, but
must be adjusted for certain physical features and obstructions as described hereinafter.

Table 6.3.3 Horizontal Clearances for Railroads

Minimum With 8 ft. Required Temporary
Normal
Clearance Section Clearance for Falsework
Requirements Off-Track Equip. Opening
With Crash Walls* 18 ft. 22 ft. 10 ft.
Without Crash Walls 25 ft. 25 ft. N/A

* See the Structures Design Guidelines, Section 2.6.7 for crash wall requirements.

The additional 8 ft. horizontal clearance for off-track equipment shall be provided only when
specifically requested in writing by the railroad. Inthe event there is any doubt, the FDOT’s
Rail Office should be consulted.

6.3.3.1 Adjustments for Track Geometry

When the track is on a curve, the minimum horizontal clearance shall be increased at a rate
of 1.5 inches for each degree of curvature. When the track is superelevated, clearances on
the inside of the curve will be increased by 3.5 inches horizontally per inch of
superelevation. For extremely short radius curves, the AREMA requirements shall be
consulted to assure proper clearance.
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6.3.3.2 Adjustments for Physical Obstructions

Columns or piles should be kept out of the ditch to prevent obstruction of drainage.
Horizontal clearance should be provided to avoid the need for crash walls unless
extenuating circumstances dictate otherwise.

Figure 6.1 shows horizontal dimensions from the centerline of track to the points of
intersection of a horizontal plane at the rail elevation with the embankment slope. These
criteria may be used to establish the preliminary bridge length which normally is also the
length of bridge eligible for FHWA participation; however, surrounding topography,
hydraulic conditions, and economic or structural considerations may warrant a decrease or
an increase of these dimensions. These dimensions must be coordinated with the
governing railroad company.

6.3.3.3 Required Foundation Clearances

Edges of footings shall not be closer than 11 ft. from centerline of the track to provide
adequate room for sheeting.

6.3.4 Crash Walls

See the Structures Design Guidelines for crash wall requirements.

6.3.5 Vertical Clearance

Minimum vertical clearances for overpasses are given in Table 2.10.1, Chapter 2 of this
manual. Vertical clearance is the least distance between the bottom of the superstructure
and the top of the highest rail utilized anywhere within the horizontal clearance zone
determined by Section 6.3.3 and Table 6.3.3. If a track is identified as an electrified
railroad, the minimum vertical clearance shall be 24 feet 3 inches. This provision is based
on the FDOT’s South Florida Rail Corridor Clearance Policy for 25 KV service (Topic
No. 000-725-003). In addition to existing electrified railroads, this provision applies to
tracks identified as candidates for future electrification.
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6.3.6

6.3.7

Special Considerations

Shoring and Cribbing requirements during construction should be accounted for in
the preparation of the preliminary plans to assure compliance with the clearance
criteria set forth herein. See Figure 6.2.

NOTE: Anything (e.g., cofferdams, footings, excavation, etc.) encroaching within 10
ft. of centerline of the track requires approval of the governing railroad.

Overpasses for electrified railroads may require protection screens.

Sometimes the substructure supports may be located between tracks or an outside
track and the off-track equipment road.

Drainage from the section of the bridge above railroad right of way shall be drained
away from the railroad right of way. When open scuppers are provided on the
bridge, none shall be closer than 25 ft. from the centerline of the nearest track.

Widening of Existing Overpasses

The requirements for widening existing overpasses are as follows:

1.

If existing horizontal or vertical clearances are less than those required for a new
structure, it is required that the new portion of the structure be designed so as not to
encroach into the existing clearances.

Permanent vertical clearances will have to take into account the track grade and the
cross slope of the bridge superstructure. Therefore, itis generally more desirable to
widen on the ascending side of the bridge cross slope.

Permanent horizontal clearances will have to take into account horizontal curves
and substructures that are not presently parallel to the track.

Temporary construction clearances are particularly critical where existing clearances
are already substandard. If vertical and horizontal clearances less than 22 ft. and
10 ft., respectively, are necessary, they will have to be approved on an individual
basis. On high volume main lines, it may not be possible to reduce already
restricted vertical clearances.

If widening requires construction of new widened approach fills, it is required that the
same consideration be given to drainage design as required on new bridges. If new
substructures provide less than 25 ft. horizontal clearance from center line of track,
they must be designed with crash wall protection except as stated above.
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The BDR/30% Structures Plans shall show a cross section at right angles to the centerline
of the track where the centerline of bridge intersects the centerline of track. In situations
where the substructure is not parallel to the track, or the track is curved, sections
perpendicular to the centerline of the tracks shall be furnished at each substructure end.

If the Railroad is in an existing cut section, plan approvals will be considered by the
governing railroad on an individual location basis. Factors to be considered will be the
length, depth, and type material of the existing cut section, in addition to all of the
previously mentioned factors.
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Figure 6.2 Section Thru Tracks
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Chapter 7

Traffic and ITS Design

7.1 General

Traffic control devices and intelligent transportation system (ITS) deployments are
necessary to help ensure highway safety by providing the orderly and predictable
movement of all traffic, motorized and non-motorized, throughout the highway
transportation system, and to provide such guidance and warnings as are needed to
ensure the safe and informed operation of individual elements of the traffic stream. The
design and layout of signs, signals, pavement marking and lighting should complement
the basic highway design.

Projects including signing, lighting, traffic signals, pavement marking and ITS shall comply
with applicable criteria and standards. In addition to Department Standard Specifications,
the following standards shall be followed:

Manual on Uniform Traffic Control Devices (MUTCD) - The MUTCD was adopted by
the Department as the uniform system of traffic control for use on the streets and
highways of the State. This action was in compliance with Chapter 316.0745 of the
Florida Statutes. The MUTCD is therefore the basic guide for marking. The
requirements of the MUTCD shall be met, as a minimum, on all roads in the State.

Standard Highway Signs, FHWA - This manual contains detailed drawings of all standard
highway signs and pavement marking messages. Each sign is identified by a unique
designation. Signs and pavement markings not included in this manual or in the Design
Standards shall be detailed in the plans.

Roadway Lighting Design Guide, AASHTO - This is the basic guide for highway
lighting. It includes information on warranting conditions and design criteria.

AASHTO Standard Specifications for Structural Supports for Highway Signs,
Luminaires and Traffic Signals and FDOT Structures Manual - These documents
provide structural design criteria.

Design Standards - These standards are composed of a number of standard drawings
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or indexes that address specific situations that occur on a large majority of
construction projects.

Manual on Uniform Traffic Studies (MUTS) - This is a Department manual containing
documentation for several types of traffic studies. This manual provides a systematic
data collection procedure for the studies described.

Traffic Engineering Manual (TEM) — This is a Department manual which provides
traffic engineering standards and guidelines.

7.1.1 Railroad-Highway Grade Crossing Near or Within
Project Limits

Federal-aid projects shall be reviewed to determine if a railroad-highway grade crossing
is in or near the limits of the project. If such railroad-highway grade crossing exists, the
project shall be upgraded in accordance with Section 6.2.3.

7.1.2 Attachments to Traffic Railings

7.1.2.1 Outside Shoulder Traffic Railings

Provide setback distances as shown in Figure 7.1.2.1 to non-crash tested discontinuous
items, e.g., light poles, sign supports, traffic signal controller boxes, flood gauges, etc.,
that are attached to or located behind outside shoulder traffic railings. Discontinuous
items located within these setback distances shall be crash tested to, or accepted at,
NCHRP Report 350 or MASH Test Level 3 minimum as attachments to traffic railings.

Fender access ladders are exempt from this requirement. Sign panels may be placed
within the given setback distances, however the setback to the sign support shall be
increased to assure sign panels do not extend past the top inside face of the traffic railing.

Provide a setback distance of 5-0" minimum from the traffic face of outside shoulder
traffic railings at deck or roadway level (gutter line) to non-crash tested continuous items,
e.g., sound barriers, glare screens, fences, etc., that are attached to or located behind the
railings. Noise barrier/traffic railing combinations located within this setback distance shall
be crash tested to, or accepted at, NCHRP Report 350 or MASH Test Level 4. Other
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continuous items located within this setback distance shall be crash tested to, or accepted
at, NCHRP Report 350 or MASH Test Level 3 minimum as attachments to traffic railings.

Figure 7.1.2.1 Setback Distances for Discontinuous Attachments to Standard
FDOT Traffic Railings

Index 425 0" Index 422 0"
Setback Setback
Index 420 | 1'-6" Distances Setback  _2'-0" Index 423 1'-0" Distances
Distance‘ —~ Edge of
—~ Edge of Discontinuous = Edge of
Discontinuous Item (Typ.) Discontinuous
Item (Typ.) Item (Typ.)
Raised Sidewalk
F SHAPE TRAFFIC RAILING CORRAL SHAPE VERTICAL FACE
(SHOWN), NEW JERSEY SHAPE TRAFFIC RAILING TRAFFIC RAILIING
TRAFFIC RAILING (SIMILAR) (INDEX 424) (Design Speed =45 MPH)
(INDEXES 420 & 425) (INDEXES 422 & 423)
Setback  _2'-0" Setback _ 2'-0"_
Distance‘ Edge of Distance| Edge of
Discontinuous Discontinuous
Item (Typ.) Item (Typ.)
THRIE-BEAM RETROFIT VERTICAL FACE RETROFIT
TRAFFIC RAILING TRAFFIC RAILING
(INDEX 470 SERIES) (INDEX 480 SERIES)
SECTIONS THRU STANDARD FDOT TRAFFIC RAILINGS
(BRIDGE RAILINGS SHOWN, ROADWAY RAILINGS SIMILAR)
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7.1.2.2 Median Traffic Railings

Overhead sign supports may be located on median traffic railings to reduce span or
cantilever lengths and provide more cost effective designs. When placing overhead
sign supports on median traffic railings, project specific details that supplement Index
410 are required to be shown in the plans.

Do not place single column sign supports on median traffic railings unless AASHTO or
FDOT standard design requirements for sign visibility cannot be met by placing the sign
supports on the outside shoulder of the roadway or outside shoulder of bridge or roadway
traffic railing as shown in Figure 7.1.2.1. If single column sign supports must be attached
to or placed on a median traffic railing, utilize Index 11871. For permanent signs, Index
11871 can only be used for the following signs which are considered critical to safety: No
U-Turns (R3-1) w/ Official Use Only (FTP 65-06), Left Lane Ends (W9-1), Lane Ends
Merge Right (W9-2) and Merge Symbol (W4-2). For all temporary/work zone signs, when
Index 600 cannot be achieved for post mounted signs and barrier or traffic railing exists,
Index 11871 shall be used. Other similar discontinuous items located on median traffic
railings for which no FDOT standard detail or design is available, must adhere to the
following design requirements:

Post shall be ASTM A53 Grade B, 3" NPS (minimum) Schedule 40 steel pipe.

2. Base plate shall be ASTM A36 or ASTM A709 Grade 36, %" thick (minimum),
1 7" thick (maximum) steel plate. Width of base plate shall be 8" for use with
Design Standards Indexes 420 and 425 (placed back to back), Index 421 and
Index 410 full wall median barrier. Width of base plate shall be 7" for use with
Design Standards Index 410 half wall median barriers (placed back to back).

Design for the wind loads specified in PPM Section 7.2.2.
Attach the post to the base plate using a full penetration weld.
Provide 45 degree beveled edges at both ends of the base plate.

I O -

Hot-dip galvanize the support and base after fabrication in accordance with
Specification Section 962.

7. Use a minimum of four - %" diameter adhesive bonded anchor bolts embedded a
minimum of 12" into the top of the traffic railing to attach the sign support to the railing.
Use ASTM F1554 Grade 36 headless anchor bolts threaded full length, ASTM A563 or
A194 self locking hex nuts and ASTM F436 flat washers hot-dip galvanized in
accordance with Specification Section 962. Design the adhesive bonded anchor bolts
in accordance with Structures Design Guidelines Section 1.6. Position the anchor
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bolts to clear reinforcing steel within the traffic railing. A staggered anchor bolt
arrangement is recommended.

8. Design the attachment to the post per Design Standards, Index 11860.

9. Do not design the support for vehicular impact loads.

10. Do not use aluminum for the post and base plate.

11. Do not use a saddle-type base plate that fits over the top of the traffic railing.
12. Do not use a frangible or slip base to attach the support to the traffic railing.
13. Do not use a sleeve type connection between the support and the base plate.

Index 11871 can only be used to mount permanent signs to bridge shoulder traffic railings
if there is insufficient space for Index 11870, and when the sign is critical to safety.
Otherwise, Design Standard Index 11870 shall be used.

Continuous items, e.g., glare screens and fences, located on median traffic railings
must be crash tested to, or accepted at NCHRP Report 350 or MASH Test Level 3 |
minimum as attachments to traffic railings.

These requirements also apply to attachments made to back-to-back outside shoulder |
traffic railings that are located so close together that the required setback distances
cannot be provided for both railings. However, the concrete traffic railings and
supporting decks shown in Figure 7.1.2.1 that are located back-to-back are exempt
from these requirements. See also the requirements stated in Table 2.11.2 of this
volume.

7.1.2.3 Existing Attachments to Traffic Railings

Evaluate existing attachments to traffic railings on existing facilities on a case by case
basis as the facility is incorporated into a project. Existing barrier mounted signs that
have not been installed using Index 11870, Index 11871 or the criteria listed in
Section 7.1.2.2 shall be removed.
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7.2 Signing
7.2.1 Design Criteria

The MUTCD and the Design Standards shall be consulted for sign location. All signs
not bridge or barrier wall mounted and installed within the clear zone, shall be
breakaway or protected by an approved barrier. Chapter 4, Roadside Safety of this
volume contains detailed instructions on safety design.

Post sizes for single column signs are covered in the Design Standards. The supports
for multicolumn signs are not in that reference and shall be included in the plans. The
designer must provide post sizes and lengths for multicolumn signs. The Structures
Design Office has written a program for personal computers that calculates post sizes
and lengths for multicolumn signs. This program may be used for these calculations.

Locations and attachments of signs on bridge structures shall be coordinated with the
bridge structural designer. Details for signs mounted to bridge structures shall be
included in the plans. See Structures Design Guidelines, Section 1.9 for details of
and restrictions related to making attachments to bridges.

The design for all overhead sign structures and foundations shall be included in the
plans. Refer to Section 7.7, Foundation Design, and Chapter 29 of this volume for
more information.

The designer shall determine the lighting requirements for all overhead signs. The sign
lighting requirements shall be shown in the plans on the Guide Sign Worksheet for each
sign. Sign lighting calculations shall be included in the Lighting Design Analysis Report.

7.2.2 Wind Loading Criteria - Signs

The wind loadings given below are based on the AASHTO Standard Specification For
Structural Supports for Highway Signs, Luminaires and Traffic Signals and FDOT
Structures Manual. The Counties are listed by wind loading for the appropriate

sign type.

110 mph Alachua, Baker, Bradford, Clay, Columbia, Gadsden, Gilchrist, Hamilton,
Hardee, Jackson, Jefferson, Lafayette, Lake, Leon, Madison, Marion,
Polk, Putnam, Sumter, Suwannee, and Union
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130 mph Bay, Brevard, Calhoun, Charlotte, Citrus, DeSoto, Dixie, Duval, Flagler,
Franklin, Glades, Gulf, Hendry, Hernando, Highlands, Hillsborough,
Holmes, Lee, Levy, Liberty, Manatee, Nassau, Okaloosa, Okeechobee,
Orange, Osceola, Pasco, Pinellas, Sarasota, Seminole, St. Johns, Taylor,
Volusia, Wakulla, Walton, and Washington.

150 mph Broward, Collier, Miami-Dade, Escambia, Indian River, Martin, Monroe,
Palm Beach, Santa Rosa, and St. Lucie
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7.2.3 Use of Overhead Signs on Freeways and Expressways

Section 2A.17 of the MUTCD lists thirteen optional conditions where overhead signs
have value on freeways and expressways. This section specifies the specific conditions
which shall apply for certain locations. Locations other than those required by the
MUTCD or noted below shall utilize ground mounted signs.

Overhead signs shall be used for freeway and expressway Exit Direction signs when
any of the following conditions exists:

1. Interchange Spacing < 3 Miles
2. Left Exits on Freeways

3. Three or More Through Lanes (When Determined by the District Design
Engineer to be Appropriate)

Overhead signs shall be used for freeway and expressway Advance Guide signs when
any of the following conditions exists:

1. Interchange Spacing < 3 Miles
2. Left Exits on Freeways
3. Freeway to Freeway Ramps (1/2 mile and 2 mile, 1 mile required by MUTCD)

This criteria is not intended to restrict the use of overhead signs where there is
insufficient space for post mounted signs or where there is restricted sight distance.

Overhead advance guide signs shall be placed over the shoulder with the edge of the
sign aligned with the edge of the traveled way unless otherwise shown in the MUTCD.
Overhead exit signs shall extend over the ramp. If a barrier is present to protect
another hazard, the upright shall be located near the back of the barrier with proper
setback for barrier performance.

7.2.4 Use of Local Street Names on Guide Signs

The normal practice is to use route numbers on guide signs to designate roadways. In
some areas, the local names for certain roadways are more familiar than the route
number. For this situation, the local street name may be used. However, some
roadways are known by more than one name as well as the route number. In many
instances, the existing sign panel is not large enough to accommodate the street name
and would require a new panel.
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For these reasons, the decision to use local names on guide signs must be evaluated on
a case-by-case basis. It is recommended that the District Traffic Operations Engineer be
contacted for input in these decisions.

7.2.5 External Lighting of Overhead Signs

External lighting of overhead signs shall only be provided under the following conditions:
1. Horizontal curves with radii of 880 feet or less in rural areas.
2. Horizontal curves with radii of 2500 feet or less in urban areas.
3. In sag vertical curves with a K value of 60 or less.
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7.2.6 Signing Project Coordination

Coordination with other offices and other agencies is a very important aspect of project
design. The offices discussed in this section are not intended to be an all inclusive list
with which the designer should coordinate, but are those that are typically involved in a
signing and marking project.

Roadway Design - The designer of a signing and pavement marking project receives
the base sheets for design from the roadway designer, who can also provide any
required cross sections. If the signing project is not an active roadway design project,
base sheets may be created from existing plans.

Utilities - The District Utilities Engineer provides the coordination between the designer
and the various utilities involved in the project. The Utilities Section can also identify
potential conflicts with overhead and underground utilities or verify those which have
previously been identified. The District Utilities Engineer should be contacted as early
in the design phase as possible.

Structures Design - The Engineer of Record for Structures Design provides the design
of the sign structures for overhead cantilever and overhead truss sign assemblies. This
includes the design of the foundation for these structures. The Engineer of Record
must be contacted early in the design phase to allow adequate time for coordination
with the Geotechnical Engineer in obtaining the necessary soils information.

Right of Way — The State Outdoor Advertising and Logo Manager must be contacted on
any projects affecting business logo structures. See Section 13.5.4 for requirements and
additional information.

Modification for Non-Conventional Projects:

Delete PPM 7.2.6 and replace with the following:

7.2.6 Signing Project Coordination

The Design-Build firm shall submit a master signing plan with the Technical
Proposal. The master signing plan can be on a roll plot.
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7.2.7 Signing for Bridges with Steel Decks

Slippery When Wet Signs (W8-5) shall be placed in advance of all movable and
non-movable bridges with steel decks. Refer to Section 2.1 of the Traffic
Engineering Manual (Topic No. 750-000-005). This also applies to temporary
bridges.

7.2.8 Delineators and Object Markers

The MUTCD defines the differences between delineators and object markers. Object
markers are used to mark obstructions within or adjacent to the roadway. The MUTCD
describes four object markers and how they are to be used. Type 1 or Type 3 object
markers are used to mark obstructions within the roadway and Type 2 and Type 3
markers are used to mark obstructions adjacent to the roadway. Type 4 object markers,
end-of-roadway markers are used to alert users of the end of the road.

Delineators are considered guidance devices rather than warning devices. The MUTCD
shows the use of delineators along the edge of freeways and expressways and on the
side of interchange ramps. Design Standards, Index 17345 details the use of this type
of delineator. This delineator may be a flexible or a non-flexible type delineator. District
maintenance units generally have a preference on which should be specified.

Modification for Non-Conventional Projects:

Delete the last sentence of the above paragraph and see RFP for requirements.

The Department also uses delineators to mark median opening for both rural and urban
openings. In general, flexible delineators are used on urban median openings and non-
flexible are used on rural median openings. A high visibility median delineator should
be used on traffic separators in the following locations:

1. At multilane intersections where additional visibility is required for the marking of
the traffic separator,

2. Where the separator is obstructed due to crest vertical curves,
At intersections where the alignment thru the intersection is not straight, and
Where traditional flexible delineators are constantly being replaced.
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High visibility median delineators can be specified for urban median separators.

High performance delineators should be used in all applications where the delineator is
being used to maintain lane positions, restrict vehicle movements or any other area
where the delineator is subject to being frequently hit.

The particular type of object marker or delineator shall be identified in the plans by the
use of the pay item.

Modification for Non-Conventional Projects:

Delete the last sentence and replace with the following:

The particular type of object marker or delineator shall be identified in the plans.

7.2.9 Electronic Display Signs

Highway safety features within the clear zone must demonstrate acceptable
crashworthy performance. Manufacturers of electronic display signs typically sell and
provide only the electronic display sign housing which contains the dynamic display
components, sign controller and related electronics. Support structures are designed
and provided by others. Electronic display signs may be supported on single or double
sign post configurations which may vary by state and the final assembly may also
include static signs, flashing beacons, solar panels and batteries. Due to the wide
range of variables, manufacturers of these signs are reluctant to make the investment in
pursuing crash testing for these devices.

The following criteria shall be followed for electronic display signs that have not been
crash tested in the configuration which is to be used on a given project:

1. Ground mounted electronic display signs shall be installed outside the clear zone.

2. Ground mounted electronic display signs may be installed within the clear zone if
they are protected by existing guardrail or barrier wall. Additional guardrail shall
not be installed to install signs within the clear zone.

Electronic display signs that are mounted on mast arms or overhead structures are
exempt from these requirements.
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7.2.10 Internally llluminated Street Name Signs

The width of an internally illuminated street name sign shall not exceed nine feet. When
used in conjunction with span wire systems, the signs shall be mounted to the strain
poles. On mast arm supports the signs may be mounted to the support or to the arm.
When mounted to the arm, the distance between the upright and the near side edge of
the sign shall not be greater than 10 feet.

The sign design shall be in accordance with Traffic Engineering Manual, Section 2.2.
When possible the text should utilize the following text attributes in descending order to
limit the maximum width to nine feet:

e 10-inch upper case with 8-inch lower case, Type EM font
e 10-inch upper case with 8-inch lower case, Type E font
e 8-inch upper case with 6-inch lower case, Type EM font

e 8-inch upper case with 6-inch lower case, Type E font
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7.3 Lighting

7.3.1 Design Criteria

The AASHTO Roadway Lighting Design Guide permits either the illuminance
technique or the luminance technique to be used in the design of highway lighting. The
luminance technique requires a more complex design process and knowledge of the
reflective characteristics of the pavement surface used. These reflective characteristics
change as the pavement ages and with variations in weather conditions. The Department
has elected to use the illuminance technique for lighting design. The design values for
light levels given by the AASHTO Roadway Lighting Design Guide are maintained
values. The light levels given in this criteria have been adjusted and are listed as average
initial foot candle. This, in effect, sets the maintenance factor to be used in the calculation
process to a value of 1. Lighting criteria is contained in Tables 7.3.1 - 7.3.6.

Mounting height (M.H.) for conventional lighting is the vertical distance from the
roadway to the light source, regardless of lateral placement of the pole. Pole setback is
the horizontal distance from the edge of the travel lane to the pole.

Refer to Chapter 29 of this volume for more information.
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Table 7.3.1 Conventional Lighting - Roadways
ILLUMINATION
LEVEL ILLUMINATION VEILING
ROADWAY Al\r/\JIE|$|AA(EE UNIFORMITY RATIOS LU'\R/IX\'TASCE
CLASSIFICATIONS HORIZONTAL
FOOT CANDLE
(HF.C) AVG./MIN. | MAX./MIN. | Lv(max)/lLavg
INTERSTATE, EXPRESSWAY, 15 4:10orLess | 10:1 orLess | 0.3:1 or Less
FREEWAY & MAJOR ARTERIALS
ALL OTHER ROADWAYS 1.0 4:1orLess | 10:1 or Less | 0.3:1o0rLess
*SIDEWALKS AND SHARED 25 4:1orlLess | 10:1orLess |  -——--
USED PATHS

Note:

These values shall be considered standard, but should be increased if necessary to maintain an

acceptable uniformity ratio. The maximum value should be one and one-half values.

* This assumes a separate facility. Facilities within the range of the proposed or existing light poles
shall use the levels for that roadway.

Table 7.3.2 Highmast Lighting - Roadways
ILLUMINATION LEVEL ILLUMINATION
ROADWAY AVERAGE INITIAL UNIFORMITY RATIOS
CLASSIFICATIONS (H.F.C)
T AVG./MIN. MAX./MIN.
INTERSTATE, EXPRESSWAY, ) ]
FREEWAY & MAJOR ARTERIALS 0.8t0 1.0 3:1orLess 10:1 or Less
ALL OTHER ROADWAYS 0.8t0 1.0 3:1orLess 10:1 or Less
Table 7.3.3 Sign Lighting
ILLUMINATION

ILLUMINATION LEVEL

AMBIENT AVERAGE INITIAL UNIFORMITY RATIOS
LUMINANCE (H.F.C)
MAX./MIN.
LOW 15-20 6:1
MEDIUM & HIGH 25-35 6:1
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Table 7.3.4 Underdeck Lightin

g - Roadways

LUMINAIRE TYPE

LIGHT SOURCE

MOUNTING LOCATION

PIER CAP 150 watt to 250 watt HPS Pier or Pier Cap
Note:
1. The light levels for underdeck lighting should be equal to the adjacent roadway lighting.
2. The only luminaire to be used for underdeck lighting is a wall mount fixture.
Table 7.3.5 Rest Area Lighting
ILLUMINATION LEVEL ILLUMINATION
AREA ILLUMINATED AVERAGE INITIAL UNIFORMITY RATIOS
(HF.C) AVG./MIN. MAX./MIN.
ENTRANCE & EXIT 1.5 4:1 or Less 10:1 or Less
INTERIOR ROADWAYS 1.5 4:1 or Less 10:1 or Less
PARKING AREAS 1.5 4:1 or Less 10:1 or Less

Table 7.3.6 Mounting Height Restrictions
LUMINAIRE WATTAGE LIGHT SOURCE MOUNTINE;;:EHEE_:_()?HT (MIN.)
150 High Pressure Sodium (HPS) 25
200 High Pressure Sodium (HPS) 30
250 High Pressure Sodium (HPS) 30
400 High Pressure Sodium (HPS) 40
750 High Pressure Sodium (HPS) 50
1000 High Pressure Sodium (HPS) 80
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7.3.2 Pole Design Criteria

7.3.2.1 General

Chapter 2 of this volume specifies the minimum lateral offsets for light poles. High
mast lighting poles shall not be located in gore areas within the runout length as defined
in the AASHTO Roadside Design Guide. Engineering judgment should be used when
locating high mast poles adjacent to bridges and high fills. All conventional height poles
shall be breakaway unless bridge or barrier wall mounted.

See the Design Standards for breakaway requirements.

The installation of lighting in certain locations (e.g., adjacent to residential areas) may
require the luminaires to be shielded. This is especially true for high mast poles.

7.3.2.2 Standard Aluminum Light Poles

The Department has developed an aluminum light pole standard for Conventional
Lighting. The standard provides details for 40, 45 and 50 foot luminaire mounting
heights on poles mounted either at grade or on fills up to 25 feet in height, all of which
accommodate fixture arm lengths of 8, 10, 12 and 15 feet. Standard Aluminum Light
Poles have been designed for 110, 130 and 150 mph design wind speeds.

When the standard assemblies are used, neither design details in the plans nor Shop
Drawing submittals are required. Custom designs, for those locations where the
Standard Aluminum Light Poles are not appropriate, will require the pole Fabricator’s
complete Shop Drawings and the Specialty Engineer’s sealed calculations, all submitted
as Shop Drawings in accordance with Section 5 of the Standard Specifications for
Road and Bridge Construction.

7.3.2.3 Standard Galvanized Steel High Mast Poles

The Department has developed a galvanized steel light pole standard for High Mast
Lighting. The standard provides details for 80, 100 and 120 foot heights on poles
mounted either at grade or on fills up to 25 feet in height. Standard Galvanized Steel
High Mast Poles have been designed for 110, 130 and 150 mph design wind speeds.

When the standard assemblies are used, neither design details in the plans nor Shop
Drawing submittals are required.
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7.3.3 Wind Loading Criteria - Lighting

See Chapter 29 of this volume.

7.3.4 Lighting Justification

Lighting benefits motorists by improving their ability to see roadway geometry and other
vehicles at extended distances ahead. This results in greater driver confidence and
improved safety, particularly in inclement weather.

The Department currently follows the warrants for lighting established by the American
Association of State Highway and Transportation Officials (AASHTO). The
warrants are based on benefit-cost ratios determined from the Average Daily Traffic
(ADT), the ratio of night to day crashes, initial cost and maintenance. A benefit-cost
ratio of 2.0 or greater is currently the threshold for interchange lighting.

For consistency and to meet driver expectations, all interchanges on the interstate
highway system shall be lighted. A warrant analysis will be required but will not be used
as the determining factor for the installation of lighting at these interchanges.

7.3.5 Lighting Project Coordination

Coordination with other offices and other agencies is a very important aspect of project
design. The offices discussed in this section are not intended to be an all inclusive list
with which the designer should coordinate; instead it includes offices that are normally
involved in projects.

Roadway Design - Normally the designer of a lighting project receives the base sheets
for lighting design from the roadway designer. The roadway designer can also provide
any required cross sections. If the lighting project is not an active roadway design
project, base sheets may be created from existing plans.

Utilities - The District Utilities Engineer provides the coordination between the designer
and the various utilities involved in the project. This usually is limited to agreements
with the power company for electrical service. The Utilities Section can also identify
potential conflicts with overhead and underground utilities or verify those which have
previously been identified.
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The Utilities Engineer should be contacted as soon as pole locations are set and the
electrical load has been determined. The designer should indicate a preferred location
for the electrical service.

Drainage - When the locations of light poles are established, they shall be checked with
the Drainage Section to determine if high water tables or stormwater retention areas
create a problem with the light poles and the light pole pull boxes. Coordination with the
Drainage Section will alleviate this type problem.

Structures Design - Conventional height and highmast poles require the standard base
shown in the Design Standards and Standard Specifications. A foundation design is
only required in special cases. Soil borings are required for this design. The Engineer
of Record for Structures Design provides the foundation design for highmast poles. He
or she must be contacted early in the design phase to allow adequate time for
coordination with the Geotechnical Engineer in obtaining necessary soils information.

Locations and attachments of lights and conduits on bridge structures shall be
coordinated with the bridge structural designer. Light and conduit locations and
attachment details shall be included in the plans. See Structures Design Guidelines,
Section 1.9 for details of and restrictions related to making attachments to bridges.

Normally the District Traffic Operations Engineer in conjunction with the District Utilities
Engineer obtains the required maintenance agreements. The designer should
coordinate with these offices to ensure that this activity is either underway or scheduled.

Any lighting project, especially high mast, adjacent to or in the vicinity of an airport, may
be a potential problem. Any lighting project within 3 miles of an airport shall be
discussed with the Office of Freight Logistics and Passenger Operations, Aviation and
Spaceports Office to determine if a problem exists.

Modification for Non-Conventional Projects:

Delete PPM 7.3.5 and replace with the following:

7.3.5 Lighting Project Coordination

The Lighting Engineer of Record is responsible for all necessary coordination.
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7.3.6 Voltage Drop Criteria

When determining conductor sizes for lighting circuits, the maximum allowable voltage
drop from the service point on any one circuit is 7%.

71.3.7 Maintenance of Existing Lighting During Construction

The maintenance of existing lighting shall be the responsibility of the contractor only if
the lighting is affected by the construction. The contractor should not be expected to
replace lamps and pole knockdowns or to repair wiring if these problems are not caused
by the construction work. As an example, a milling and resurfacing project should have
no effect on the roadway lighting and the contractor should not be responsible for the
maintenance of the lighting system.

The plans shall specify the scope of the contractor’s responsibility for the maintenance
of existing lighting.

7.3.8 Grounding

The grounding requirements for lighting systems shall be as follows:

1. Install 20’ of ground rod at each conventional height light pole and at each pull box.
2. Install 40’ of ground rod at each electrical service point.
3. At each high mast pole, install an array of 6 ground rods 20’ in length, as shown

in the Design Standards, Index 17502.

This information is covered in the Design Standards. The above lengths of ground rod
will be installed at each pole, pull box and service point, and the cost will be incidental to
the unit or assembly being installed.
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7.4 Traffic Signals

7.4.1 Design Criteria

The design of traffic signal mast arms and foundations shall be included in the plans. Refer
to Section 7.7, Foundation Design, and Chapter 29 of this volume for more information.

The lateral offset requirements for signal poles and controller cabinets are given in
Chapters 2 and 25 of this volume. Final location of these devices shall be based on
safety of the motorist, visibility of the signal heads, ADA requirements, and access
by maintenance.

The criteria in the following sections supplement the MUTCD.

Traffic and ITS Design 7-21



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 — English Revised — January 1, 2015

7.4.2 Certification and Specialty Items

Traffic signal equipment installed in Florida is required to be certified by the Department.
The Office of Traffic Engineering in the Central Office is charged with the responsibility
of certifying traffic control equipment. The designer of a traffic signal project, if requiring
new equipment types or types not normally used, shall contact Traffic Engineering in
Tallahassee to determine the certification status of the equipment. Noncertified
equipment cannot be used.

Standard Specifications have not been developed for all signal equipment. Some items
are project dependent and the development of standard specifications is difficult.
Specifications for these items shall be developed on a project by project basis and
included in the contract as a special provision. The Office of Traffic Engineering shall
be consulted on these items.

7.4.3 Stop Line Location

A stop line that is not properly located invites violation by the motorist. The MUTCD
specifies the minimum and maximum distances from the signal head to the stop line for
adequate visibility. The traffic signal designer shall insure that this requirement is met.

Instead of relocating the signal heads, the stop lines at many intersections have been
moved from their proper location to comply with these requirements. The tendency for
the motorist is not to stop at the new stop line location, but rather to creep beyond the
stop line. This could in some cases result in valid calls being dropped, thereby
increasing delay and decreasing the overall efficiency of the intersection.
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7.4.4 Controller Assemblies

Controller Timings: The development of controller timings is a basic part of traffic
signal design. A recent ruling from the Board of Professional Engineers stated that the
development of timings is considered engineering and therefore requires the signature
and seal of a professional engineer.

All traffic signal designs prepared for or by the Department shall include initial timings of
all controllers. This is also true for signals to be included in local systems. If the timings
in the plans are not implemented, it will be the responsibility of the agency providing the
timings to insure they were prepared under the supervision of a professional engineer.

Future Intersection Expansion: Any planned intersection improvements, should be
considered in the signal design. The controller type, cabinet type and the number of
load switches are examples of design features that may be affected by future
intersection improvements. It is the responsibility of the signal design engineer to
determine if the current design should include capabilities for future improvements.

Upgrade of Existing Controller Assemblies: For projects requiring an upgrade to an
existing controller assembly, the assembly may either be expanded or replaced. Minor
expansions include the addition of load switches, new controller timings, and/or new
controller unit if the cabinet is properly wired. These may be made in the field;
therefore, expansion is the logical choice. On the other hand, major expansions include
cabinet rewiring or any work requiring the removal of the cabinet back panel. Major
expansions shall not be made in the field and replacement of the assembly is required.
The designer may wish to contact the District Traffic Operations Engineer before
making the decision to expand or replace an existing controller assembly.

Modification for Non-Conventional Projects:

Delete the last sentence of the above paragraph and see RFP for controller
modification requirements.

7.45 Left Turn Treatments

The guidelines given below should be followed when determining signal treatments for
left turns.
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6.

Single Turn Lane
a. Protected/Permissive Phasing

Option #1: A five-section cluster or a separate turn signal head may be used for
this location. If a separate turn signal head is used, it should be positioned over the
center of the left turn lane. If a five-section cluster is used, it should be installed over
the lane line between the left turn lane and through lane. The five-section cluster
can serve as one of the two indications required for the through traffic.

Option #2: A flashing yellow arrow signal indication may be used. A flashing
yellow arrow shall use a separate four section head. The four section head
should be positioned over the center of the left turn lane.

b. Protected Phasing - A separate signal head for the left turn lane with red,
yellow and green arrow indications should be positioned over the center of
the left turn lane.

Dual Turn Lanes — Only protected phasing shall be used. Permissive movements
shall not be allowed for dual turn lanes. A single three-section head with red,
yellow, and green arrow indications should be centered over each turn lane.
These heads are in addition to the dual indications required for the thru movement.

Separated Turn and Thru Lanes — For signal operation guidelines for separated
left turn and thru lanes, see Section 3.2 of the Traffic Engineering Manual.

Single Lane Approach on Stem of "T” — Two three-section heads are required
as minimum.

Two Approach Lanes on Stem of "T"

Option #1: The approach may display two three-section heads with circular
indications on all sections.

Option #2: The approach may display a five-section cluster in conjunction with a
three-section head. If the lanes are exclusive left and right turn lanes, then the
five-section cluster should be placed over the center of the lane line and the
three-section head over the major movement lane. If one of the lanes is a
shared left and right lane, then the five-section cluster should be placed over the
center of this lane and the three-section head over the center of the other lane.

Option #3: The approach may display two three-section heads for the major
movement and a single three-section head for the secondary movement.

Three Approach lanes on Stem of "T"

Option #1: The approach may display two three-section heads for the major
movement and one for the secondary movement (Exclusive left and right turn lanes).
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Option #2: The approach may display a five-section cluster in conjunction with
three-section head (exclusive left and right turn lanes). The five-section cluster
should be placed over the center of the lane line separating the left turn lane(s)
from the right turn lane(s). The three-section head should be placed over the
other lane line to provide dual indication for the major movement.

Option #3: When the middle lane is a shared left and right turn lane, then a
five-section cluster should be placed over the center of this lane and a three-
section head placed over each of the other two lanes. Each head shall contain
green and yellow arrow indications in this situation.

Modification for Non-Conventional Projects:

Add the following sentence:

7.  Coordinate requirements with the local maintaining agency.

NOTE:

1. For all cases, the approach shall display "dual indications". This means that
there shall be at least two heads with identical indications on the major approach.
For example, if a green arrow is displayed on one head of the major movement
or approach then a green arrow shall be displayed on the second head.

2. The same signal display option should be used throughout an urban area to
provide consistency in display to the motorist.

3. The use of advance and/or overhead lane use signs should be used as a
supplement to pavement arrows on stems of signalized "T" intersections.

7.4.6 Signal Preemption

The engineer responsible for the design of a traffic signal project shall, as a matter of
routine, check each intersection to determine if the need for signal preemption is present.

Intersections located in accordance with Department Procedure 750-030-002 should
be considered for preemption. Department signalization projects may also include
preemption or priority systems for emergency vehicles or mass transit vehicles.

Modification for Non-Conventional Projects:

Delete PPM 7.4.6 and coordinate requirements with the local maintaining agency.
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7.4.7 Intersection Design - Lane Configuration

The engineer responsible for the traffic signal design may be asked to verify the
number and configuration of traffic lanes required for an intersection to function properly
when signalized.

The results are dependent upon the traffic volumes used in the analysis. The traffic
used for this calculation shall be the design hourly volume based on the Department’s
Standard K factor and not a peak to daily (P/D) ratio based on a 24-hour count.

The K, D, and T factors convert the two-way AADT volumes to a one-way Design
Hourly Volume (DHV). This is appropriate for the total approach movements. The AM
and PM peak turning movement counts on each approach should be addressed
individually.  Current turning movement counts should be taken to determine the
percentage of turns for each approach. These percentages should then be applied to
the DHV for each approach volume to determine the turning volumes that should be
used for the turn lane design calculations. These values should be compared to the
movement counts supplied by Planning and the greater of the two values used for the
design of turn lanes. The District Planning Office should be contacted to determine if
recent counts are available and also if any use changes are planned which would
require adjustments to the turn percentages found in the current counts.

Storage lanes for left turns can affect the capacity and safety of intersections. The
storage length of a left turn lane is a critical design element. The queue of left turn
vehicles in a storage lane of inadequate length may extend into the through lanes. The
result is loss of capacity for the through lanes. The queue of through vehicles may also
extend beyond the entrance of a short left turn storage lane, blocking access to the
storage lane. Either case results in a less efficient operation of the intersection and may
cause last minute lane changes, thereby increasing the possibility of conflicts.

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.

The important factors that determine the length needed for a left turn storage lane are:
1. The design year volume for the peak hour (see discussion above).
2. An estimate for the number of cycles per hour.

NOTE: If the cycle length increases, the length of the storage for the same traffic
also increases.

3. The signal phasing and timing.
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There are several techniques used to determine necessary storage length. The
following are suggested guidelines for left turn lanes.

1.

Where protected left turn phasing is provided, an exclusive turn lane should
be provided.

Left turn lanes should be provided when turn volumes exceed 100 vehicles per
hour (VPH) and may be considered for lesser volumes if space permits.

For signalized intersections, the following formula may be used, assuming an
average vehicle length of 25 feet.

Qe ZOOHV(25)

N
Where:
Q = design length for left turn storage in ft.
DHV = left turn volume during design peak hour, in VPH.
N = number of cycles per hour for peak hour, use N = 30 as default.

Note: Computer programs, such as TRANSYT-7F, are used to develop signal
phasing and timing. One of the outputs of these programs is the queue
length. For projects where traffic signal timing is included as a part of the
project, the output of these programs should be considered in determining
storage length.

Where left turn volumes exceed 300 vph, a double left turn should be considered.

When right of way has already been purchased, and the designer has to choose
between a long wide grass median or a long left turn lane, the storage length for
the left turn should be as long as practical without hindering other access.

Right turn lanes are provided for many of the same reasons as left turn lanes. Right
turns are, however, generally made more efficiently than left turns. Right turn storage
lanes should be considered when right turn volume exceeds 300 vph and the adjacent
through volume also exceeds 300 vehicles per hour per lane (vphpl).
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7.4.8 Signal Loops

Traffic signal loops are detailed in the Design Standards, Index 17781. These loops
are standard and will be appropriate for most locations.

The traffic signals for each intersection shall be individually designed. The requirement
for type and placement of loops is a part of this design. The above standard allows for
some variation in size and placement of the standard loops. These modifications are
intended to be used only when required by the design of a particular location.

7.4.9 Grounding and Electrical Bonding

The grounding requirements for traffic signal components shall be as follows:

1. Install 20’ of ground rod at each signal pole, mast arm, pedestrian signal, etc.
and at each pull box.

2. Install 40’ of ground rod at each electrical service and controller cabinet.

This information is covered in the Design Standards and specifications. The above
lengths of ground rod will be installed at each component, and the cost will be incidental
to the unit or assembly being installed.

Design Standards, Index 17736 requires a bond wire connecting all poles, controllers,
mast arms and pedestrian signal pedestals. This conductor is incidental to the cost of
the signal installation.

7.4.10  Wind Loading - Traffic Signals

See Chapter 29 of this volume.
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7.4.11 Mast Arm Supports

All new signals installed on the State Highway System shall meet the following criteria:

1. Signalized Intersections within the ten mile coastline boundary defined by the
State Traffic Engineering Office Implementation Guidelines (considered the mast
arm policy area):

Signals shall be supported by galvanized mast arms, with the signal head(s) rigidly
attached to the mast arm, along corridors within the ten mile coastline boundary.
When it is impractical to use a mast arm or overhead rigid structure within the ten
mile coastline boundary, a two point span wire assembly with pivotal adjustable
hangers shall be used and a Design Variation shall be approved in accordance with
Chapter 23 of this volume. The Department will cover the cost for a galvanized
mast arm only. If the Local Maintaining Agency wants a painted mast arm, they
shall provide the additional funding and commit to cover the maintenance cost.

Modification for Non-Conventional Projects:

Delete the last three sentences of the above paragraph and see RFP for requirements.

2. Signalized Intersections outside the ten mile coastline boundary:

Signals along all corridors outside the ten mile coastline boundary shall be supported
by two point span wire assembly with pivotal adjustable hangers. If the Local
Maintaining Agency wants a mast arm, they shall provide the additional funding and
commit to cover the maintenance cost if it is painted.

Modification for Non-Conventional Projects:

Delete the last sentence of the above paragraph and see RFP for requirements.

In addition, an underground communication cable infrastructure shall be utilized for
those signals operating as part of an advanced traffic management system on these
designated corridors.

Mast arm signal structures shall be oriented approximately 90° to approach traffic, mast arms
diagonal to traffic are not allowed.

The Department has developed a Traffic Signal Mast Arm Design Standard. The standard
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includes single arm designs, with and without luminaires and double arm designs without
luminaires. The standard designs include 110, 130 and 150 mph design wind speeds. A
foundation and base plate design has been developed for each pole type.

When the standard assemblies are used, design details in the plans or shop drawing
submittals will not be required. Custom designs, for those locations where the standard
design is not appropriate, will require complete design details for the pole, arm and
foundation to be included in the plans, and will require shop drawings.

Mast arm design will require close coordination between the signal designer and the
Structures Office. If standard designs are utilized, the Structures Engineer shall review
applicability of structural parts with site conditions. Early coordination is important.

The Signal Designer will provide the Structural Engineer with a copy of the mast arm
tabulation sheet that includes the following information:

1. The pole and arm locations

2 Elevations and offsets

3. Signal locations on the mast arm

4 Size and location of the signs. Signs on mast arms shall be restricted to required

regulatory and street name signs.

The Structural Engineer will analyze the data and determine the standard pole and arm
configuration required, and complete the "Standard Mast Arm Assemblies Data Table"
(Structures CADD cell table) for the plans. If a custom design is required, the Structural
Engineer will provide the complete design details for the custom mast arm assembly.
As noted above, the standard includes a foundation design for each pole. These
designs were based on assumed soil conditions. The Structural Engineer will verify the
project soil conditions to ensure the standard foundations are adequate. A custom
design will be developed if required.

The engineer responsible for signal design will seal the mast arm tabulation sheet and
the Structural Engineer will seal the structures data table and custom design details if
required for the plans.

Refer to Volume 2, Chapter 24 for instructions on the mast arm tabulation sheet.
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7.4.12  Traffic Signal Project Coordination

Coordination with other offices and other agencies is a very important aspect of project
design. The offices discussed in this section are not intended to be an all inclusive list
with which the designer should coordinate; instead it includes offices that are normally
involved in projects.

Roadway Design - Normally the designer of a signal project receives the base sheets
for design from the roadway designer. The roadway designer can also provide any
required cross sections. If the signal project is not an active roadway design project,
base sheets may be created from existing plans.

Utilities - The District Utilities Engineer provides the coordination between the designer
and the various utilities involved in the project. This usually is limited to agreements
with the power company for electrical service. The Utilities Section can also identify
potential conflicts with overhead and underground utilities or verify those that have
previously been identified.

The Utilities Engineer should be contacted early in the design phase. The designer
should indicate a preferred location for the electrical service.

Structures Design - The Engineer of Record for Structures Design provides the design
of the traffic signal mast arms and strain poles. This includes the design of the
foundation for these structures. The Engineer of Record must be contacted early in the
design phase to allow adequate time for coordination with the Geotechnical Engineer in
obtaining the necessary soils information.

Locations and attachments of traffic signals and conduits on bridge structures shall be
coordinated with the bridge structural designer. Traffic signal and conduit locations and
attachment details shall be included in the plans. See Structural Design Guidelines,
Section 1.9 for details of and restrictions related to making attachments to bridges.

Pedestrian and Bicycle Coordinator - The pedestrian and bicycle coordinator should
be consulted to be sure that all of the pedestrian and bicyclist concerns have been
fully considered.
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Modification for Non-Conventional Projects:

Delete PPM 7.4.12 and replace with the following:

7.4.12 Traffic Signal Project Coordination

The Traffic Signal Engineer of Record is responsible for all necessary coordination.

7.4.13 LED Light Sources

The Light Emitting Diode (LED) is the standard light source for all signal indications.

7.4.14  Pedestrian Countdown Signal Applications

Countdown pedestrian signals are the Department’s standard installation on all projects
that include pedestrian signal head devices. The Department’s Traffic Engineering
Manual, Section 3.9, contains specific criteria for their installation and operation.

7.4.15 Number of Signal Heads for Through Lanes

For two lane approaches, a three-section head shall be placed over the center of each
lane. If a single left turn lane is provided and protected/permissive phasing is used, a
five-section cluster can serve as one of the two indications required for the through lane.

For three or more lane approaches, a three-section head shall be placed over the
center of each lane. If a single left turn lane is provided, a five-section cluster can serve
as one of the indications required for the inside through lane.

7.4.16 Backplates

Louvered backplates shall be installed on all signal sections for all approaches.
Retroreflective backplate borders are required for all backplates where the posted
speed for the approach is 45 mph or greater. Retroreflective borders are encouraged
on all backplates where the posted speed for the approach is less than 45 mph.
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7.4.17  Span Wire Assemblies

Perpendicular spans, box spans or drop box spans shall be used for all signal span wire
assemblies. Diagonal span assemblies shall only be used for flashing beacon
installations. A Design Variation is required for other diagonal installations. The Design
Variation shall be signed by both the District Design Engineer and the District Traffic
Operations Engineer.

Modification for Non-Conventional Projects:

Delete the last two sentences of the above paragraph.

Signs on span wires shall be restricted to required regulatory signs.

7.5 Intelligent Transportation System (ITS) Components

The plans preparation information provided in this section applies to the placement and
installation of ITS devices and systems along Florida’s limited-access and non-limited-
access corridors. ITS device requirements as adopted by the Department are published
by the State Specifications Office and available online at the FDOT Web site. The ITS
project designer is advised that plans involving ITS devices shall also include provisions
for grounding and surge suppression in order to protect ITS equipment and ensure
human safety.

7.5.1 Design Criteria

ITS design criteria, in general, require that devices and systems be able to gather,
analyze, and distribute accurate information to support the overall goal of improving the
safety, efficiency, mobility, security, and integration of transportation systems.
Designers shall consider the strengths and limitations of various technologies for
collecting, analyzing, and disseminating information, and select devices that are most
appropriate for a specific application. Many ITS devices have specific placement and
configuration requirements that shall be met for the equipment to perform properly.
Designers are strongly encouraged to familiarize themselves with the strengths and
limitations of various devices and technologies prior to incorporating them into their
designs. Other general considerations for ITS designs include promoting safety for road
users, monitoring traffic and travel conditions, supporting traffic management
operations, providing equipment access for maintenance personnel, and disseminating
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useful information to motorists. Lastly, the designer needs to ensure that the ITS project is
consistent with the FDOT regional ITS architecture, and that the project reflects the
application of system engineering management principles.

For vehicle detection systems, such as those utilizing video, microwave, magnetic field, or
acoustic technologies, the designer should consult with the device manufacturers to ensure
that placement and installation plans facilitate proper operation of a particular device type.
Be aware of a technology’s capabilities and limitations in a given location in order to create
a design that is capable of achieving the required levels of detection accuracy.

The offset requirements for poles, sign structures, field cabinets, and communication hubs for
ITS deployments should conform to those provided in Chapters 2 and 25 of this volume. Any
deviation or alternative or special design must be coordinated with the District Design
Engineer.

7.5.2 ITS Device Approval and Compatibility
For ITS devices follow approval requirements listed in Section 7.4.2.

Designs should ensure that ITS devices which share communications networks or provide
related functions are compatible with each other and will not interfere with the operation of
other devices or systems. In addition, designs should incorporate features and functions
that allow interoperability with other ITS deployments throughout the state. Examples of
general design characteristics that promote interoperability include:

1. Systems and products based on open architectures and standards.
2. Systems and products that are scalable and nonproprietary.

3. Compatibility with the Department’s SunGuide® Software System directly or via
support of one or more of its related Interface Control Documents (ICDs).

7.5.3 Required Information

The basic information necessary for ITS plans includes device placement and installation
requirements (including communication and power interconnect), roadway geometrics,
street names, construction stationing or milepost information, right of way lines, location of
underground utilities, and presence of other roadside features or existing devices that may
impact ITS device locations in the field.

The requirements for a complete set of ITS project plans are found in Chapter 29 of
Volume 2.
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7.5.4 Motorist Information Systems

7.5.4.1 Dynamic Message Sign (DMS)

The DMS is an electronic sign capable of displaying more than one message, which is
changeable manually, by remote control, or by automatic control. The DMS is intended
primarily to advise approaching motorists of roadway and traffic conditions. Messages
displayed on DMS must meet the messaging policy established by the Traffic
Engineering and Operations Office, Topic No.: 000-750-015. A DMS generally
displays messages that can be selected or modified by electronic means from a TMC or
other central command location.

The DMS should be positioned to be legible from the roadway, taking into account the
display characteristics of DMS technology (e.g., the vertical and horizontal viewing
angles of the LED displays). DMS sign types include walk-in, front-access, or
embedded with monochrome (typically Amber text), full-color, or tri-color displays.
Select the appropriate sign type based upon project-specific needs.

Design the DMS and support structure in accordance with Chapter 29 of this volume.

Placement of a DMS should be determined by project-specific needs, as well as the
following general design criteria:

1. Ability to communicate a meaningful message that can be read and understood by
motorists within a brief time period (dictated by the sight distance characteristics of
the location and the design features of the sign). This is also dependent upon the
posted speed limit of the roadway. DMS can display a variety of highway standard
fonts and graphics. The DMS design should take into account the message library
proposed for use on the project, including text and graphics. For messages
displayed on arterial roadways with speed limits of 55 mph or higher and freeways,
the minimum character height must be 18 inches. For messages displayed on
arterial roadways with speed limits of 45 mph or 50 mph, the minimum character
height must be 15 inches. For messages displayed on arterial roadways with speed
limits less than 45 mph, the minimum character height must be 12 inches.

2. Placement on freeways prior to interchanges that offer alternate routes.
a. Inadvance of 1-mile exit approach signing.

b.  Maintain minimum 800-foot spacing between existing and planned overhead
static sign panels and other signs, per the MUTCD. Consider increased
spacing when conditions allow.
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c. Maintain minimum of 1450-foot distance from decision points (meets
MUTCD/AASHTO Green Book requirements).

3. Placement on arterials prior to major intersections that offer alternate routes.

a. At a distance ranging from a half mile to one mile in advance of the major
intersection.

At a location at least 600 feet from adjacent signalized intersections.

At a location where the DMS is continuously visible to motorists for at least
600 feet.

d. At a location where no existing or planned guide signs exist within the 600-
foot minimum visibility distance.

e. At a location with minimum interference with adjacent driveways, side
streets or commercial signage.

4. Placement in advance of high crash locations and traffic bottlenecks.

5. At a location where sufficient space is available between the edge of travel lanes
and the right of way limits. The space must be wide enough to allow the DMS
structure to be located within the right of way limits, while meeting the minimum
clear zone requirement.

At a location where no conflict with underground or overhead utilities exists.
Placement that accommodates access for service and maintenance.
Placement in advance of system interchanges.

© ©®© NS

Placement along key commuter or evacuation corridors.

The sign housing must be mounted with a minimum vertical clearance height as
specified in Table 2.10.4.

7.5.4.2 Highway Advisory Radio

A highway advisory radio (HAR) system design should include all the equipment
necessary for the operator to record verbal messages from onsite or remote locations,
and to continually broadcast live, prerecorded, or synthesized messages from roadside
transmission sites. HAR designs also include highway signs with remotely operated
flashing beacons to notify motorists of HAR broadcasts.

The designer should be aware of the Federal Communications Commission (FCC)
regulations in CFR Title 47, Part 90.242, pertaining to the operation of travelers’
information stations. Additional information on licensing issues, frequency allocation, and
other specifics can be obtained by contacting the FDOT ITS Telecommunications Office.
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Placement of a HAR installation should be determined by project-specific needs, as well
as the following general design criteria:

1. Ability to transmit a meaningful message that can be received by motorists
traveling through the broadcast zone.

Placement prior to freeway interchanges that offer alternate routes.
Placement in advance of high crash locations and traffic bottlenecks.
Placement that accommodates access for service and maintenance.
Placement along key commuter or evacuation corridors.

o b~ wbd

7.5.4.3 Road Weather Information System

A road weather information system (RWIS) receives input from an environmental sensor
station (ESS) in the field to produce readings for temperature, precipitation, barometric
pressure, wind speed and direction, visibility, and other variables. The designer should
locate the ESS where its weather observations will be the most representative of the
roadway segment of interest.

The ESS towers on which the weather instruments are mounted are frequently installed
within a range of 30 to 50 feet from the roadway’s edge to avoid the effects of passing
traffic (e.g., heat, wind, splash), yet still be able to detect the weather conditions
affecting motorists there. The location of ESS towers shall conform to the lateral offset
requirements of Table 2.11.10.

Avoid standing water or locations where billboards, surrounding trees or other vegetation
would affect the weather measurements. Median placement of an ESS on a divided
highway is generally not feasible unless the median is 100 feet or wider. For more siting
criteria, refer to the FHWA’s Road Weather Information System Environmental
Sensor Station Siting Guidelines, Publication No. FHWA-HOP-05-026, available at
www.ops.fhwa.dot.gov/publications/ess05/index.htm.

At locations where the FDOT has Motorist Aid System towers, preference should be
given in the design to mounting RWIS instruments on these structures. Also, consider
the communication link the RWIS installation requires for transmitting the weather data.
Options include twisted-pair copper wire, microwave, Ethernet communications over a
fiber optic network, or use of a cellular telephone network.
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7.5.5 Video Equipment

7.55.1 Closed-circuit Television Cameras

Closed-circuit television (CCTV) systems consist of roadside cameras, communication
devices, as well as camera control and video display equipment at one or more remote
monitoring locations that allow surveillance of roadway and traffic conditions

CCTV device placement and overall system design should be determined by
project-specific needs, as well as the following general design criteria:

1. A camera should be strategically located to obtain a complete view of the
freeway (keeping all ramps in mind) and to view the arterial traffic.

2. Camera location should provide the ability to view any nearby DMS for message
verification.

3. A camera’s location should provide the ability to view crossing features (i.e., streets,
rail, bridges), as feasible.

4. Camera structures must be placed in accordance with Section 2.11.

5. Device placement should be such that it accommodates access for service and

maintenance with minimal to no impact on traffic. For instance, the use of
lowering devices to allow cameras to be lowered from the pole top to ground
level for servicing with little or no disruption of traffic.

Coordinate the CCTV placement with the Highway Signing Engineer and Landscape
Architect to assure a clear unobstructed view.

Designs and plans should consider and illustrate camera mounting height. Mounting
height should be selected based upon project specific needs, as well as the following
general design criteria:

Required viewing distance.

Roadway geometry and lane configuration.
Roadway classification (i.e., arterial or freeway).
Life-cycle cost, including maintenance impacts.

Environmental factors, such as glare from the horizon or from headlights.

2B

Vertical clearance.
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All camera housings, enclosures, lowering devices, and mounts must be designed to
withstand sustained wind loads and gust factors according to Chapter 29 of this volume.

CCTV camera poles should also be designed and installed according to the requirements
of the FDOT Specifications, and as depicted in Index 18111 and Index 18113 of the
Design Standards.

Designs for support structures and foundations should be based on the PPM, the Design
Standards, and on the AASHTO LTS-4 standard with current addenda. The wind load
requirements as specified in Volume 3 of the FDOT Structures Manual should also be
used as design criteria for CCTV structures and their associated foundations.

7.5.5.2 Video Display Equipment

Video display equipment is utilized in the TMC for viewing CCTV images and other
information obtained from field locations. It is important to develop a display system
design plan that is based on a detailed, documented analysis of the control center room
dimensions, the operator's console desk layout, various distances from the operator’s
seating position to the video wall display, and the viewing angles to the display wall at the
proposed mounting height for the display supporting structure.

The designer should consider any potential limitations introduced or imposed by existing
facility construction that may hinder the installation of the video wall display. The video
display components should be capable of being brought into the TMC control room and
assembled in place without the Contractor having to make modifications to existing
doorways, walls, floors, or ceilings.

7.5.6 Network Devices

Network devices utilized in ITS include a variety of Internet Protocol (IP)-addressable
electronic equipment used for the collection and dissemination of video, traffic data, and
other information.

Due to the critical nature of the network equipment described below, the complexity of the
electronics, and harsh environmental conditions at installation locations, designs utilizing
network devices should facilitate immediate replacement of defective or damaged units
with minimal system downtime.
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Consideration should be given to designs that promote open architecture, non-proprietary
systems, as well as survivability and reliability. Designers should consider solutions that
provide immunity to single-point failure and implement redundant paths for reliability
and survivability.

7.5.6.1 Managed Field Ethernet Switch

The managed field Ethernet switch (MFES) is an environmentally hardened field device
that provides Ethernet connectivity from the remote ITS device installation location to
the ITS network trunk interconnection point. However, when planning connections of
the MFES to other Ethernet devices beyond a distance of 300 feet, fiber optic cabling
from optical ports on the MFES is generally the preferred method. The designer should
also consider fiber optic connection to devices outside the local cabinet if the design
requires additional protection from transients or interference that may be induced on
copper-based interconnects.

The design should provide an Ethernet port for the connection of each remote ITS field
device. Field devices that typically connect to an MFES include, but are not limited to,
CCTV camera systems, HAR field assemblies, vehicle detection systems, DMS, road
weather information systems (RWIS), and traffic controllers.

7.5.6.2 Device Server

The device server encapsulates serial data in network packets and transports the
packets across IP networks. Designs generally include device servers when remote
field devices must connect to an Ethernet network, yet only possess serial
communication interfaces.

Equipment that may require the use of device servers includes, but is not limited to,
HAR field assemblies, DMS, vehicle detection systems, RWIS stations, and other low-
speed data output devices.
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7.5.7 Fiber Optic Cable and Interconnect

The following sections describe the various fiber optic facilities that are used for device
control and data communications between ITS field devices, TMCs, regional
transportation management centers (RTMCs), and other identified stakeholder facilities.
Designs that include network facilities should meet project-specific needs, as well as
include the following information:

1. Facility diagrams illustrating facility routes.
2. General network topology.

7.5.7.1 Fiber Optic Cable

Fiber optic cable is utilized in the statewide ITS network infrastructure to provide data
and device control communications between TMCs, RTMCs, ITS devices, and other
identified stakeholder facilities. The designer should refer to Department specifications
for material requirements of fiber optic cable and related material.

7.5.7.2 Fiber Optic Conduit

The type of fiber optic cable installation will determine the design for the conduit
needed. For example, use polyvinyl chloride (PVC), fiberglass, or high-density
polyethylene (HDPE) conduit for fiber optic cable that is exposed or placed underground
along the roadway. Use HDPE SDR 11 conduit underground along the interstate. Use
a UV-rated, flexible conduit to protect the cable in above-ground installations.

The design of the conduit should depict all required fittings and incidentals necessary to
construct a complete installation. The conduit system should allow the fiber optic cable
to maintain the minimum bend radius after installation.

7.5.7.3 Fiber Optic Splices and Terminations

Fiber optic splices provide a continuous optical path for transmission of optical pulses
from one length of optical fiber to another. Designs and plans should identify splice
points and provide splicing diagrams that detail the interconnection of specific fiber
strands, their origination and final destination points, and expected link loss. The
preferred method of presentation is a graphical format.

Traffic and ITS Design 7-41



Topic #625-000-007 January 1, 2013
Plans Preparation Manual, Volume 1 — English Revised — January 1, 2015

Fiber optic terminations connect the optical fibers housed within a cable to a fiber
distribution panel (FDP) or a fiber patch panel (FPP). The FDP and FPP help connect
the optical fibers to the electronic equipment and devices located throughout the
network. Therefore, all fiber optic terminations should include the installation of a FPP
or a FDP. Field terminations also include the installation of fiber optic connectors to the
optical fibers if factory-installed connectors are not used.

7.5.7.4 Fiber Optic Cable Designating System

The fiber optic cable designating system provides visual notification of the presence of
the underground fiber optic conduit/cable system, and provides a mechanism for
electronically locating the physical presence of the conduit system below ground. The
designating system provides a means to identify, locate, and protect the statewide fiber
optic network between RTMCs, TMCs, ITS devices, and other facilities.

The designating system may consist of several components, including electronic
markers, above-ground route markers, tone wire access points, buried cable warning
tape, underground tracers, and tone wires. Design the designating system to support
both high-power, office-based tone generators and portable field tone generators.

The design and construction of the designating system should consist of furnishing and
installing the type, size, and quantity of system components as specified by the project,
and meeting the following functional requirements based on project needs:

1. Provide visual notification of the presence of the conduit installed on FDOT projects.

2. Inform the public of potential hazards and provide contact information for conduit
system marking prior to planned excavation.

3. Provide an end-to-end electrical conductor (tone wire) attached to the conduit
system for conductive facility locating.

4. Provide above-ground access to the tone wire.
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7.5.7.5 Fiber Optic Access Points

More information about pull and junction boxes is provided in Section 635 of the FDOT
Specifications.

Access point items should be planned and designed according to the type, size, and
quantity necessary for the project. Design the access points to meet the following
minimum functional requirements:

1. Provide at-grade access to fiber optic cables housed within conduit systems used
for FDOT ITS communications.

Provide assist points to aid in fiber optic cable installation.
Provide protection for the fiber optic cable.
Provide adequate space for storing cable slack/coils and splice enclosures.

o &~ b

Make certain that pull boxes and splice boxes provide sidewall entry of the fiber
optic cables.

Fiber optic access points should be placed at the following locations unless otherwise
directed by the Engineer:

1. All major fiber optic cable and conduit junctions.
2. At all planned or future splice locations.
3. Every 2,500 feet in a continuous straight conduit section if no fiber optic cable

splice is required.
4. At a maximum of 1,000 to 1,500 feet in metropolitan areas.
On each side of a river or lake crossing and at each end of a tunnel.

On each side of an above-ground conduit installation (i.e., attachment to bridge
or wall).

7. All 90-degree turns in the conduit system.

Use splice boxes as the preferred access points on fiber optic cable backbone routes. Use
pull boxes as the access points when the conduit system extending from the backbone to
the ITS field devices requires an access point to house only fiber optic drop cables.
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7.5.8 Infrastructure

7.5.8.1 Grounding and Transient Voltage Surge
Suppression

Effective grounding and surge suppression is generally achieved through a combination
of three primary techniques: proper bonding and installation of grounding rods, use of
air terminals, and the application of a transient voltage surge suppressor (TVSS).
These three methods work in concert to protect ITS equipment installed in the field and
should be incorporated, as applicable, in ITS designs and plans.

Designs and plans should consider existing geological and other physical
characteristics at proposed installation locations that may affect the design or layout of
grounding systems. Information such as locations of rock formations, buried utilities,
gravel deposits, soil types and resistivity, and presence of groundwater should be
considered when developing plans that include these systems. Any pertinent survey
data gathered during plans development, such as soil resistivity measurements, should
be noted on the plans.

Placement and layout of grounding arrays should be planned in such a way that
grounding paths from the down cable to the primary electrode are as straight as
possible. Where practical, plans should provide detail related to cable routing and other
installation details required to maximize the efficiency of Grounding and TVSS.

Grounding and TVSS device placement and overall system design should be
determined by project-specific needs, as well as these general design criteria:

1. Follow best practices defined in the NFPA 780 Standard for the Installation of
Lightning Protection Systems.

2. Place TVSS equipment so that grounding connections are as short and straight
as possible.
3. Cable routing should avoid excessive bending and provide physical separation

between low-voltage and high-voltage signal paths.
4. Avoid routing unprotected or grounding wires parallel or adjacent to protected wiring.
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7.5.8.2 ITS Pole and Lowering Device

For installations of pole-mounted devices where height precludes easy access using a
bucket truck, consider using a lowering device.

If designs call for a lowering device to be attached to an existing pole or similar
structure, ensure that the design includes external conduit for housing the cabling, the
necessary mounting box hardware at the top of the structure, and any other component
details required for installation. Do not create designs that would require an operator to
stand directly beneath equipment while it is being lowered.

The designer should consider the placement of all devices on the pole and how they
affect the ability to utilize the lowering device.

7.5.8.3 ITS Field Cabinet

Final location of the cabinet shall be based on safety of the motorist, visibility of
roadside devices, and access by maintenance. ITS field cabinets can be base mounted
on a concrete pad, structure mounted, or pole mounted.

The cabinet should be sized appropriately to accommodate the equipment to be
installed inside. In addition, the cabinet design should take into account the ease of
access to the equipment and the ability to achieve proper ventilation in order to maintain
an internal operating environment that does not exceed the operating temperature
ranges for the devices housed inside.
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7.5.8.4 Equipment Shelter

The location of equipment shelters shall conform to the lateral offset requirements of
Table 2.11.10.

Though equipment shelters are prefabricated in large part, the designer must
determine, and detail the site layout, including the shelter dimensions, site preparation
work, fencing, landscape, conduit and pull box installation, as well as details for
electrical, lighting, grounding, alarm, and HVAC systems necessary to accommodate
the types and quantity of equipment the shelter will house. The design shall also
include details that illustrate the equipment layout inside the shelter, including
positioning of overhead cable trays, the quantity and placement of standard EIA/TIA 19-
inch racks, demarcation and patch panels, and the equipment placement within
each rack.

7.5.9 Vehicle Detection and Data Collection

Prepare a design that details a complete detection assembly, including all other
necessary components to be supplied and constructed. Detail in the drawings the exact
location and placement of system components, and include installation details for the
required cables. Design the cabling installation according to the manufacturer's
recommendations.
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7.6 Pavement Markings

7.6.1 Guidance on Use of Various Pavement Marking
Materials

The Engineer should consider several factors before selecting the pavement marking
materials to be used during the Maintenance of Traffic operations or in application of the
permanent markings.

7.6.2 Maintenance of Traffic Applications

The factors which should be considered in a Maintenance of Traffic (MOT) operation
should include:

1. How long do the markings need to last?

2 Will the markings need to be removed or will they be covered by an asphalt course?
3. Cost of the markings.

4 Traffic Volumes.

Paint is normally used in MOT operations and is appropriate for short term operations.
If a MOT operation lasts for more than a year under heavy traffic volumes a
refurbishment thermoplastic should be considered.

7.6.3 Permanent Marking Applications

The factors which should be considered for permanent marking should include:
1. How long do the markings need to last?

2 What are the traffic volumes?

3. Type of Surface.
4

Does the marking need to meet special requirements (audible & vibratory,
contrast, etc?)

o

Cost of the markings.

6. If it is a refurbishment marking, what is the thickness and condition of the existing
markings?
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Thermoplastic shall be used for the permanent markings on asphalt surfaces. When
used in conjunction with RPM’s on centerline application, it provides excellent wet night
visibility and long term performance at a reasonable cost. When used in an edge line
application, it provides moderate wet night visibility and long term performance at a
reasonable cost.

High performance contrast tape markings shall be used for centerline markings on
concrete pavements and concrete bridge decks (with lengths of 300’ or greater). For
edge line markings on concrete pavements and bridges, the marking options include
thermoplastic, high performance tapes and two-component reactive materials. For
refurbishment markings on concrete surfaces, the old markings shall be removed prior
to installing new markings.

Modification for Non-Conventional Projects:

Delete the second sentence of the above paragraph and see RFP for edge line
material on concrete pavements and bridge decks.

Audible and vibratory markings shall be installed on all flush shoulder rural projects
where the posted speed is 50 mph or greater excluding limited access facilities. This
includes rural facilities where the posted speed has been reduced due to restricted
horizontal or vertical geometry. These markings are a countermeasure for lane
departure crashes. Audible and vibratory marking shall only be placed in areas with
lower speeds when there is a specific location with a history of lane departure crashes.
These markings shall be installed on the outside edge lines for all two lane and multi-
lane undivided rural roadways; and on the inside and outside edge lines of all multi-lane
divided rural roadways. The State Safety Office maintains a list of two-lane roads
where audible & vibratory markings shall be installed as centerline markings. Audible &
vibratory markings should only be installed over existing markings when the lines have
minimal cracking.

For guidance on wet weather, contrast and other special use marking, contact the State
Traffic Standards Engineer.

7.6.4 No-passing Zones

The procedures required by the Department for determining the limits of no-passing
zones are contained in the Manual on Uniform Traffic Studies, (MUTS). The
requirements of this manual must be followed.
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Limits of pavement markings for no-passing zones shall be established by one of the
following methods:

1. On projects where existing roadway conditions (vertical and horizontal
alignments) are to remain unaltered by construction, the no-passing zones study
shall be accomplished as part of the design phase. This will be either by in-
house staff or included in design consultant contracts.

The limits of the no-passing zones shall be included in the contract documents,
and a note to this effect shown on the plans.

2. On projects with new or altered vertical and horizontal alignments, limits for no-
passing zones shall be established during construction. The required traffic
study and field determination of limits shall be performed through the design
consultant as a post design service, or as part of a districtwide consultant
contract for such services.

When this service is included as part of post design services, sufficient time shall be
included to accomplish the required field operations without delaying or interfering with
the construction process.

7.6.5 Pavement Marking Project Coordination

Coordination with other offices and other agencies is a very important aspect of project
design. The offices discussed in this section are not intended to be an all inclusive list
with which the designer should coordinate, but are those that are typically involved in a
signing and marking project.

Roadway Design - The designer of pavement marking project receives the base sheets
for design from the roadway designer. If the pavement marking project is not an active
roadway design project, base sheets may be created from existing plans.

Modification for Non-Conventional Projects:

Delete PPM 7.6.5 and replace with the following:
7.6.5 Pavement Marking Project Coordination

The Pavement Marking Engineer of Record is responsible for all necessary
coordination.
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7.7 Foundation Design

For foundations for standard conventional Roadway Lighting Poles, refer to the Design
Standards, Index 17515.

The Design Standards, Index Nos. 17743 and 17745 include foundations for standard
Mast Arm Assemblies. Unique site circumstances may require the foundation variables
to be modified from the foundations shown. If custom designs are required, the
Geotechnical Engineer shall provide the soil information to be used by the Structures
Design Engineer during the design phase of the project.

The foundation design and drawings where special foundations are required for
locations where standard Mast Arm Assemblies are used and for overhead sign
structures, high mast light poles, and traffic signal strain poles shall be the responsibility
of the Structures Engineer of Record (EOR). The Geotechnical Engineer shall provide
the EOR the following soils information (this information may be derived from the
borings of other nearby structures or from roadway borings):

1. Soil Type

2.  Effective Unit Weight of the Soill

3. Seasonal High Water Table Elevation

4. Effective Friction Angle of the Soil (if applicable)
5.  Cohesion Value (if applicable)

6. Coefficient of Horizontal Subgrade Reaction

7.  Factored Bearing Resistance (if applicable)

The above soils information shall be included in the plans. Additionally, Soil Boring
Data Sheets shall be included in the plans, except for strain poles. This will provide the
Contractor with the conditions for which the foundations were designed as compared to
actual on-site conditions and establish criteria for any future analysis of the foundations.
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Chapter 8

Pedestrian, Bicycle and Public Transit Facilities

8.1 General

8.1.1 Pedestrians and Bicyclists

It is the goal of the Department and in accordance with Section 335.065, Florida Statutes,
Bicycle and pedestrian ways along state roads and transportation facilities:

“(1)(a) Bicycle and pedestrian ways shall be given full consideration in the
planning and development of transportation facilities, including the
incorporation of such ways into state, regional, and local transportation
plans and programs. Bicycle and pedestrian ways shall be established in
conjunction with the construction, reconstruction, or other change of any
state transportation facility, and special emphasis shall be given to
projects in or within 1 mile of an urban area.

(b) Notwithstanding the provisions of paragraph (a), bicycle and pedestrian
ways are not required to be established:

1. Where their establishment would be contrary to public safety;

2. When the cost would be excessively disproportionate to the need or
probable use;

3. Where other available means or factors indicate an absence of need.”

Projects that comply with the design criteria contained within the PPM are considered to
meet the requirements of the statute. If the design criteria contained within the PPM for
pedestrian and bicycle facilities are not met, a Design Variation is required. The
documentation shall reference which of the three conditions under Section 335.065
(2)(b), Florida Statutes support not providing a bicycle or pedestrian facility.

Sidewalks and shared use paths are appropriate pedestrian facilities for all types of
projects and locations. Beyond one mile of an urban area where only occasional
pedestrian traffic is expected, a shoulder (paved and unpaved) would meet the need for
a pedestrian way. Table 8.1.1 identifies appropriate bicycle facilities for various types of
projects. The Urban Area 1-Mile Buffer Maps are posted in conjunction with the PPM.
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Table 8.1.1 Bicycle Facilities

Type of Work

New Construction, Resurfacing, Traffic
. Restoration, Operations,
Location Condition Reconstruction Rehabilitation In?ersection
(RRR) 123 Improvements
All Buffered Bicycle Buffered Bicycle |Buffered Bicycle
Lane Lane, Bicycle Lane, Bicycle
Lane, Wide Curb | Lane, Wide Curb
In or within Lane, or Shared Lane, or Shared
one mile of an Lane with Shared |Lane with Shared
urban area Lane Markings Lane Markings
(acceptable for (acceptable for
posted speed 35 |posted speed 35
mph or less) mph or less)
Curb and Buffered Bicycle Buffered Bicycle | Buffered Bicycle
Gutter Lane Lane, Bicycle Lane, Bicycle
Lane, Wide Curb |Lane, Wide Curb
Lane, or Shared Lane, or Shared
Lane with Shared |Lane with Shared
B(_ayond one Lane Markings Lane Markings
mile of an (acceptable for (acceptable for
urban area

posted speed 35
mph or less)

posted speed 35
mph or less)

Flush Shoulder

Paved Shoulder

Paved Shoulder

Paved Shoulder
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1. When no bicycle facilities exist, the widening of curbed sections for the project
length to provide bicycle facilities may disproportionally affect the scope and cost
of a RRR project, especially if reconstruction of the curb, sidewalk, and/or drainage
system is required, additional right of way is needed, or utilities are impacted. No
Design Variation is necessary, however, a statement similar to the following shall
be included in the project file:

“Bicycle facilities have been considered for this project but will not be
provided, due to insufficient width between existing curb lines to provide
bicycle facilities without substantial reconstruction of the roadway, drainage
system and sidewalk (and/or requires additional right of way).
Reconstruction (and/or right of way acquisition) is outside the scope of this
project.”

2. Substantial widening of an existing curbed section is outside the scope of a RRR
project and is considered reconstruction.

3. See Section 25.4.19 for options that shall be considered on RRR projects with
existing roadways where no widening is planned.
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Bicyclists and pedestrians should be expected on all of Florida’s state roadways except
where restricted on limited access facilities and interstate highways (Section 316.091
Florida Statutes).

Decisions on appropriate pedestrian and bicycle facilities shall be determined with input
from the District Pedestrian/Bicycle Coordinator, throughout the project development
and implementation process. Further coordination may also be necessary with the
District Americans with Disabilities Act (ADA) Coordinator.

When considering other available means, the alternate route or facility should include
accommodation for cyclists and pedestrians which meet the design criteria for bicycle
and pedestrian facilities on state roadways, and provide access to the same services,
origination and destination sites, and transit connections as the project corridor. The
alternate route shall not result in a significant increase in travel time or trip length,
exposure to motorized traffic or substantial elevation changes. If the alternate route
requires the pedestrian or bicyclist to cross limited access, arterial or collector
roadways, or rail corridors, appropriate crossing locations shall be provided.

8.1.2 Transit

For projects within the operational limits of a local transit agency service area,
connectivity of pedestrian and bicycle facilities with transit stops is required.

Where transit service is provided or planned to be established, the designer shall
coordinate with the District Pedestrian and Bicycle Coordinator, District Modal
Development Office Coordinator, District Americans with Disabilities Act (ADA)
Coordinator, District Public Transportation staff and the local public transit provider(s) so
that access to transit services by pedestrians and bicyclists is provided. Coordination
will be required to determine the optimum location of boarding and alighting areas,
transit shelters and bus bays.

Modification for Non-Conventional Projects:

Delete PPM 8.1.2 and see the RFP for requirements.
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8.3 Pedestrian Facilities

All roadways and bridges in or within one mile of the urban area where pedestrian travel
is allowed shall have separate walking areas such as sidewalks or shared use paths.
Refer to Section 8.6 for shared use paths.

8.3.1 Sidewalks

Sidewalks are walkways parallel to the roadway and designed for use by pedestrians.
Sidewalks should be provided along both sides of roadways that are in or within one
mile of an urban area. If sidewalks are constructed on the approaches to bridges, they
should be continued across the structure. If continuous sidewalks are constructed on
only one side of the street, pedestrians should be provided access to facilities and
services located on the opposite side of the street.

Modification for Non-Conventional Projects:

Delete the second sentence of the above paragraph and see RFP for additional
requirements.

The minimum width of a sidewalk shall be 5 feet on both curb and gutter and flush
shoulder roadways. The minimum separation for a 5-foot sidewalk from the back of
curb is 2 feet. If the sidewalk is located adjacent to the curb, the minimum width of
sidewalk is 6 feet.

Grades on sidewalks shall not exceed 5% when not adjacent to a travel way unless
accessible ramps are provided. There should be enough sidewalk cross slope to allow
for adequate drainage, however the maximum shall be no more than 2% to comply with
ADA requirements. A clear 1-foot wide graded area with a maximum 1:6 slope should
be provided adjacent to the sidewalk. Edge drop-offs should be avoided. When drop-
offs cannot be avoided, they should be shielded as discussed in Section 8.8.

A 5-foot wide (minimum) sidewalk that connects a transit stop or facility with an existing
sidewalk or shared use path shall be included to comply with ADA accessibility standards.

Particular attention shall be given to pedestrian accommodations at the termini of each
project. If full accommodations cannot be provided due to the limited scope or an existing
sidewalk is not present at the termini, the designer shall extend the sidewalk to the next
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appropriate pedestrian crossing or access point. If pedestrian facilities are provided, they
shall be connected with facilities on the adjoining projects. In all cases, the District
Pedestrian/Bicycle Coordinator shall be contacted for input on making a determination
regarding continuous passage.

New sidewalks shall be placed as far from the roadway as practical in the following
sequence of desirability:

1. As near the right of way line as possible.

2. Outside of the clear zone.

3. Five feet from the shoulder point on flush shoulder roadways.
4. At the shoulder point.

Sidewalks shall not be constructed contiguous to the roadway pavement. Nearing
intersections, the sidewalk should be transitioned as necessary to provide a more
functional crossing location that also meets driver expectation. Further guidance on the
placement of stop or yield lines and crosswalks is provided in the MUTCD, Part 3 and
the Design Standards, Indexes 17344 and 17346.

8.3.2 Accessibility Considerations

Sidewalks and shared use paths must be designed in accordance with ADA. Refer to
the Design Standards for additional details.

Pull boxes, manholes (and other utility covers), and other types of existing surface
features in the location of a proposed curb ramp or detectable warning should be
relocated when feasible. When relocation is not feasible, the feature shall be adjusted
to meet the ADA requirements for surfaces (including the provision of a nonslip top
surface, and adjustment to be flush with and at the same slope as the adjacent surface).

The detectable warning systems on the APL are designed to work with concrete
surfaces. In areas where the pedestrian facility has an asphalt surface, such as a
shared use path, the engineer must specify an appropriate detectable warning system.
In these cases, consider including a short section of concrete that will accommodate
any system.

To assist pedestrians who are visually or mobility impaired, curb ramps should be parallel
to the crossing. By providing ramps parallel to the crossing, the pedestrian is directed
into the crossing. At intersections where more than one road is crossed, each crossing
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should have a separate curb ramp. Under no circumstance shall a curb ramp be installed
allowing a pedestrian or bicyclist to enter a crossing without providing a curb cut (or at
grade sidewalk if no curb is present) on the opposite side of the crossing. Crossings shall
also meet the same grade and cross slope requirements as sidewalks where the grade
should not exceed 5%, and the maximum cross slope shall be no more than 2%.

Project design shall include an evaluation of existing driveways to determine if it is
feasible to upgrade nonconforming driveway turnouts to meet the criteria in Design
Standards, Indexes 304, 310 and 515. Nonconforming driveways are not required to
be upgraded if it is not feasible within the scope of the project.

8.3.3 Crosswalks

Crosswalks occur at all intersections, whether or not they are marked and on any
portion of a roadway distinctly indicated for pedestrian crossing by lines or other
markings on the surface. Crossings should be convenient and minimize the
pedestrian’s exposure in the roadway. Crosswalks are defined in Florida Statutes
316.003(6).

There are a number of treatments that may be used to help pedestrians safely across
the street, whether crossing at an intersection or midblock. A marked crosswalk is one
of these tools. Marking of crosswalks helps drivers better identify the intersection,
guides the pedestrian to the best crossing location and provides guidance for people
with low vision.

The criteria provided in this section do not apply to school crossings.

Additional guidance on marked crosswalks can be found in the AASHTO Guide for the
Planning, Design, and Operation of Pedestrian Facilities and FHWA's Safety
Effects of Marked vs. Unmarked Crosswalks at Uncontrolled Locations: Executive
Summary and Recommended Guidelines.
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8.3.3.1 Crosswalks at Intersections

Marked crosswalks shall be provided at all side streets where a pedestrian facility meets
the roadway. As roadway volumes, speeds and number of travel lanes increase,
marked crosswalks are best used in conjunction with other treatments (including
signals, signs, beacons, curb extensions, raised medians, refuge islands, and enhanced
overhead lighting).

When separated right turn lanes are used, place crosswalks so that an approaching
motorist has a clear view of the pedestrian, and the crossing distance is minimized.

New marked crosswalks at uncontrolled intersection locations (without signals, stop or
yield signs) shall be coordinated with the District Traffic Operations Office. Marked
crosswalks on an uncontrolled leg of an intersection shall be supplemented with other
treatments (which may include beacons, curb extensions, raised medians, raised traffic
islands, or enhanced overhead lighting) when any of the following conditions exist:

1. Where posted speeds are greater than 40 mph.

2. On a roadway with 4 or more lanes without a raised median or raised traffic
island that has an ADT of 12,000 or greater.

3. On a roadway with 4 or more lanes with a raised median or raised traffic island

that has or is projected to have (within 5 years) an ADT of 15,000 or greater.

Roundabouts present a unique challenge for the design of pedestrian crossings. In a
roundabout, the crosswalk markings should comply with the MUTCD, Part 3, NCHRP.
Report 672 Roundabouts: An Informational Guide, Second Edition and the FDOT
Traffic Engineering Manual.

8.3.3.2 Midblock Crosswalks

Midblock crosswalks can be used to supplement the pedestrian crossing needs in an
area between intersections. This can provide pedestrians with a more direct route to
their destination. Midblock crosswalks should be illuminated, marked and signed in
accordance with the MUTCD, Traffic Engineering Manual, (Section 3.8) and Design
Standards, Index 17346. Pedestrian-activated, signalized midblock crosswalks may
be appropriate at some locations, but the locations must meet the warrants established
in the MUTCD.
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In addition to the requirements in Section 8.3.3.1, the following conditions also apply:

1. Midblock crosswalks should not be located where the spacing between adjacent
intersections is less than 660 feet

2. Midblock crosswalks should not be located where the distance from the
crosswalk to the nearest intersection (or crossing location) is less than 300 feet

3. Midblock crosswalks shall not be provided where the crossing distance exceeds
60 feet (unless a median or a crossing island is provided)

4. Midblock crosswalks shall not be provided where the sight distance for both the
pedestrian and motorist is not adequate (stopping sight distance per Table 2.7.1)

5. Midblock crosswalks shall not be located where the ADA cross slope and grade
criteria along the crosswalk cannot be met (per Section 8.3.2).

An engineering study is required before a marked midblock crosswalk is installed at an
uncontrolled location. This study shall examine such factors as sight distance for
pedestrians and vehicles (stopping sight distance), traffic volume, turning volumes near
proposed crosswalk location, roadway width, presence of a median, lighting,
landscaping, drainage, traffic speed, adjacent land use (pedestrian generators /
destinations), pedestrian volume and existing crossing patterns. Midblock crosswalks
should only be used in areas where the need truly exists, and the engineering study will
help to determine if an uncontrolled midblock crosswalk is a viable option. Refer to the
Department's Manual on Uniform Traffic Studies (MUTYS).

If any problem areas are identified that would preclude the placement of a justified
midblock crosswalk, additional features must be included in the design to remedy those
problem areas before a midblock crosswalk can be placed at that location. Features
like overhead signing can help alert motorists and be used to light the crossing. Curb
extensions or bulb-outs can improve sight distance and decrease the crossing distance.
Adjustment of the profile on the roadway crossing may be required to improve the cross
slope of the crosswalk.
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8.4 Bicycle Facilities

Appropriately designed and located bicycle facilities play an important role in supporting
safe bicycle travel. Bicycle facilities include buffered bicycle lanes, conventional bicycle
lanes, paved shoulders, wide curb lanes, low speed shared lanes (posted speed 35
mph or less), shared use paths, traffic control devices, and bicycle parking facilities.

Measures that can considerably enhance a corridor's safety and capacity for bicycle
travel are:

1. Providing bicycle facilities.

2. Maintaining a smooth, clean riding surface, free of obstructions. This includes
ensuring drainage inlets and utility covers that cannot be moved out of the travel
way are flush with grade, well seated, and use bicycle-compatible inlets, grates
and covers.

3. Responsive and appropriate traffic control devices, consistent with guidance in
the MUTCD, including providing bicycle oriented directional signage.

8.4.1 Bicycle Lanes

Where required by Table 8.1.1, a bicycle lane shall be provided for each direction of
travel on the roadway. On flush shoulder roadways, the paved shoulder described in
Section 8.4.3 shall be marked as a bicycle lane in or within 1 mile of an urban area.
Bicycle lanes shall be marked in accordance with Design Standards, Index 17347 and
the MUTCD. Shared use paths do not meet the requirement for bicycle lanes.

On divided roadways in or within one mile of an urban area and a Design Speed of < 45
mph, travel lanes shall be 11 feet with a 7 foot Buffered Bicycle Lane. The bicycle lane
is defined as the area between the edge of travel lane and the edge of pavement. For
RRR projects, the distribution of available roadway width may require a bicycle lane
other than the 7 foot buffered bicycle lane (See Volume 1, Section 25.4.19.2 for further
information). When providing a bicycle lane on a RRR project, the options in the order
of priority are:

1. 7 foot buffered bicycle lane
2. 6 foot buffered bicycle lane
3. 5 foot conventional bicycle lane
4. 4 foot conventional bicycle lane
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The minimum width of the buffer zone for the 6 foot and 7 foot buffered bicycle lane is
depicted in Design Standards, Index 17347. A Buffered Bicycle Lane should not
exceed 7 feet in width. For RRR projects, any additional pavement width that results
from restricting the Buffered Bicycle Lane to 7 feet should be applied to the outside
travel lane.

At an intersection approach, the buffer striping will transition to a double 6 inch wide
stripe using a 2/4 skip pattern. The transition will begin 150 feet in advance of an
intersection to provide sufficient distance for an automobile or truck to merge into the
bicycle lane before turning right. The buffer striping will not be broken at low-volume or
residential driveways.

When a guardrail or other barrier exists and the roadway pavement is continuous to the
face of the barrier, the bicycle lane width shall not be less than 5 feet. When the bicycle
lane is adjacent to a right-turn lane or bus bay, refer to Section 8.4.2 of this chapter.
On high speed urban and suburban arterial highways with design speeds of 50 mph or
more and curb and gutter on the outside, a 6.5-foot bicycle lane adjacent to the curb
and gutter is required. See Volume 1, Section 2.16 for further information.

Bicycle lanes shall be one-way facilities and carry bicycle traffic in the same direction as
adjacent motor vehicle traffic. On one-way streets, bicycle lanes should generally be
placed on the right side of the street. A bicycle lane on the left side of the street can be
considered if it will substantially reduce the number of potential conflicts, such as those
caused by frequent bus traffic, heavy right-turn movements, high-turnover parking
lanes, or if there is a significant number of left-turning bicyclists.

8.4.2 Bicycle Lane Between Through Lane and Right
Turn Lane, Bus Bay or Parking Lane (Keyhole)

8.4.2.1 Keyhole Locations

In new construction, reconstruction and traffic operations projects, at locations with right
turn lanes, bus bays or parking lanes, a bicycle lane, known as a keyhole lane, shall be
provided between the through lane and the right turn lane, bus bay or parking lane.
When provided in conjunction with the buffered bicycle lane, the width of the keyhole lane
should be the same as the buffered bicycle lane and the buffer should be included in the
keyhole lane. For 6 foot or smaller bicycle lanes, the minimum width of the keyhole lane
is 5 feet.
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For bicycle lanes adjacent to parking lanes, a 7 foot wide buffered bicycle lane should be
provided using a 3 foot buffer adjacent to the parking lane hatched with 10 foot diagonal
spacing. Shared lane markings should be used if width is inadequate for the 7 foot
buffered bicycle lane.

When a RRR project includes the addition or modification of a right turn lane or bus bay,
a 5-foot minimum width bicycle lane shall be provided between the through lane and the
right turn lane or bus bay, if existing right of way is adequate.

When a RRR project has an existing right turn lane without a bicycle lane between the
through lane and right turn lane, bus bay or parking lane, a bicycle lane should be
provided. Factors to be considered include the opportunity to provide a continuous
alignment, reduce the potential for conflicts with turning vehicles, and availability of
right of way.
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8.4.2.2 Green Color Bicycle Lanes

The Federal Highway Administration (FHWA) has issued an Interim Approval for the
use of green colored pavement in marked bicycle lanes and in extensions of bicycle
lanes through intersections and other traffic conflict areas. In accordance with the
conditions of the interim approval, FDOT has requested and received permission from
FHWA for locations on the State Highway System. The Interim Approval may be found
at the following website:

http://mutcd.fhwa.dot.gov/res-interim approvals.htm

The effectiveness of green colored pavement may be maximized if the treatment is
used only where the path of bicyclists crosses the path of other road users and where
road users should yield to bicyclists. Because colored pavements are addressed in the
2009 MUTCD, they are by definition a traffic control device whose need must be
demonstrated before they are used. The following requirements apply to projects on
the State Highway System.

Green color in a bicycle lane will be permitted on the State Highway System when both
of the following conditions exist:

1. A traffic conflict area (“keyhole”) exists at one of the following locations:
a. The bike lane crosses a right turn lane,
b. Traffic in a channelized right turn lane crosses a bike lane, or
c. The bike lane is adjacent to a dedicated bus bay.

2. A need for this treatment is demonstrated by either of the following:

a. A history of 3 or more motor vehicle-bicycle crashes exists at or adjacent to
the traffic conflict area over the most recent three-year period, or

b. A government agency has observed and documented conflicts (failure of the
motor vehicle to yield to the bicyclist) between cyclists and motor vehicles at
an average rate of two per peak hour. The documentation for conflicts shall
include observations from a minimum of two separate data collection periods,
conducted on different days in a one month period, and include at least one
weekday and one weekend count perio