MEMORANDUM

DATE:
TO:
FROM:

SUBJECT:

January 4, 1994
Plans Preparation Manual Owners
Linda Seigle, Roadway Design Documents and Training

REVISIONS TO THE 1989 PLANS PREPARATION MANUAL

Attached 1s Chapter 25 to be added to the Plans Preparation

Manual This chapter 1ncorporates Florida’s Design Standards for
Resurfacing, Restoration and Rehabilitation (RRR) of Streets and

Highways into the PPM and replaces previous versions of the RRR
standards.

A table of contents for the chapter 1s included This TOC will be

incorporated 1nto the Volume I Table of Contents when 1t 1s republished
with the revisions approved in December
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MEMORANDUM

DATE:
TO:
FROM:

SUBJECT:

January 4, 1994
Plans Preparation Manual Owners
Linda Seigle, Roadway Design Documents and Training

REVISIONS TO THE 1989 PLANS PREPARATION MANUAL

Attached are the Plans Preparation Manual changes that were made
1n association with the implementation of Chapter 25, Flonda’s Design

Standards for Resurfacing, Restoration and Rehabilitation (RRR) of Streets
and Highways.

Also included 1s a revision made at the request of Distrixt Utility
Engineers The revision 1s on page 28 1 q

First paragraph on page  Relocation or adjustment 1s usually required
Second paragraph Deleted

Please replace this page 1n your chapter with the revised page The
Table of Contents for the chapter was revised to show this revision
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ROADWAY PIANS PREPARATION MANUAL

NAME

NAME OF FIRM OR
D.O.T. DISTRICT

MATLING ADDRESS

TELEPHONE

Please remove this sheet frcxaywrManualanicmpletetherequested
information so that addenda and revisions may be forwarded as

necessary.

Please return to:
Florida Department of Transportation
Roadway Design Office
Mail Station 32
605 Suwannee Street
Tallahassee, Florids 32399-0450
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VOLUME 1

ROADWAY DESIGN CRITERIA AND PROCESS

INTRODUCTION

The Roadway Design Criteria_and Process Manual 1s part of a two volume set of

gwdelines, standards and techmiques used to develop roadway plans for the Florida

Department of Transportation

Thus volume contains the Florida DOT’s roadway design criteria, which, along with other
Florida DOT publications, establish highway design policy This manual includes both

design criteria and matenal describing the design process

Volume II of this manual, Plans Preparation and Assembly, was prepared to aid the

technician and drafter 1n the development of a set of roadway plans

Revisions, additions, deletions and Interpretations to this manual will be 1ssued quarterly
following discussions at the District Design Engineers’ meeting, or on an as-needed

basis Changes will be 1ssued with instructions for msertion into this manual

Revisions to design publications which are to be implemented sooner than the next
quarterly Design Engineers’ meeting will be 1ssued as Design Bulletins These Design
Bulletins will be numbered and given an expiration date The expiration date for Design

Bulletins revising the Roadway and Traffic Design Standards will be a maximum of two

years from the 1ssue date to allow Incorporation of the change 1n the next edition of the
standards The expiration date for Bulletins revising the other design publications will
be 180 days from the 1ssue date

X1X Rewvised 02/15/90



DESIGN CRITERIA AND REFERENCES

There are many excellent publications on design criteria available to the roadway
designer The following list includes criteria manuals or publications which are

required or recommended by the Department for use in the development of

highway plans

11 Florida Department of Transportation Published References - Unless
otherwise noted, all references are available from Maps and Publications,
Mail Station 12, 605 Suwannee Street, Tallahassee, FL. 32399-0450 or by
calling 904-488-9220

o Manual of Uniform Minimum Standards for Design,

Construction, and Maintenance for Streets and Highways (Green
Book) Adopted by Rule Number 14-15 02

o Flonida’s Geometric Design Guide for Resurfacing, Restoration

and Rehabilitation of Streets and Highways (3R Manual - Orange
Book) Doc No. 625-010-004-a

o Roadway and Traffic Design Standards
(Roadway Design Standards) Doc No. 625-010-003

o Policy and Guidelines for Vehicular Connections to Roads on the

State Highway System
(Dnveway Manual) Doc No 850-010-001-a
o  Standard Speafications for Road and Bridge Construction and

Supplements
o Bicycle Facilities Planning and Design Manual

o CADD Roadway Standards and Guidelines
Doc. No 625-010-007 - Available from Office of Design, Attn.

CADD Development, Mail Station 32, 904-487-1700

o Drainage Manual - Doc No 625-040-XXX

Revised 02/15/90 XX



Handbook for Drainage Connection Permit

Doc No 625-040-400 (Rule 14-86)

Soils and Foundations Manual

Doc No 675-020-012-a

Project Development and Environmental Guidelines

Doc No 625-010-002-a

Flexible Pavement Design Manual for New Construction

and for Rehabilitation

Doc No 625-010-002

Rigid Pavement Rehabilitation Manual

Doc No 625-010-005

Jointed Plain Concrete Pavement Design Manual

Doc No 625-010-006

R/W Survey and Mapping Manual

Doc No 575-010-000a

Location Survey Manual

Doc No 550-030-000 through 550-030-012

Utihty Accommodation Guide

710-020-0019 Procedure

Value Engineering Design Rewview Procedure 625-030-0029 -
Available through Value Engineering, Mail Station 40, 904-487-
3982

Basis of Estimates Manual

Doc No 001-600-210-a

Contract Eshmating System

Document No. 001-600-200-a - Available only to those who have
completed traiming from Estimates Office, Mail Station 39, 904-
487-4225

Project Management Guidelines

XX1 Rewvised 02/15/90



o Landscaping Guidelines
Doc No 650-050-001b - Available from Office of Environment,

Mail Station 37, 904-488-2911

o Railroad Procedures Manual
Doc No0.725-080-XXX - Available from Rail Bureau, Mail Station
25, 904-488-5704

o Structures Design Guidelines
Doc No 625-020-XXX - Available from Structures Office, Mail
Station 33, 904-488-4756

o Sample Computation Manual
Doc No 001-600-215-a

o Guidelines for Contract Duration
Proc No 700-010-044-a - Available from Office of Construction,
Mail Station 31, 904-488-4756

o Design Traffic
Proc. No 525-030-120-a - Available from Highway Systems
Planning, Mail Station 27, 904-488-9745

12 American Association of State Highway and Transportation Officials
(AASHTO) Published References-

o A Policy on Geometric Design of Highways and Streets (Policy
on Geometrics Design)

o  Geometric Design Guide for Resurfacing, Restoration, and
Rehabilitation (R-R-R) of Highways and Streets (Purple Book)

o A _Gude on Safety Rest Areas for the National System of

Interstate and Defense Highways
o A Policy on the Accommodation of Utihities on Freeway Right-

of-Way
Rewvised 12/08/92 xX1




13

14

©

© © © o o©

A Guide for Bicycle Routes

A Gude for Accommodating Uthittes on Highway Rights-of-
Way
A Pohicy on Access Between Adjacent Railroads and Interstate

Highways
Roadside Design Guide

Standard Speaficahons for Structural Suports for Highway

Signs, Lumunaires and Traffic Signals
An Information Guide for Roadway Lighting

A Gude on Erecting Mailboxes on Highwavys

Guidelines for Value Engineering
A Guide for Highway Landscape and Environmental Design

Highway Drainage Guidelines

Federal Highway Administration Published References

© ©0 O o©°

Manual on Uniform Traffic Control Devices (MUTCD)
Standard Highway Signs

Handbook of Highway Safety Design and Operational Practices
Accommodation of Utiity Plant Within the Right-of-Way of
Urban Streets and Highways - FHWA-RD-75-8 and 9

Transportation Research Board Publications

o

(o)

Highway Capaaty Manual

Policies for Accommodation of Utiliies on Highway Rights-of-
Way

XX111 Revised 02/15/90



Chapter 1

DESIGN PARAMETERS

1.1 General

Designs for highway and street projects are normally based on
established design standards for the various elements of the project,
such as width of roadway, side slopes, horizontal and vertical
aligment, drainage considerations and intersecting roads. Selection
of the appropriate standards is ainfluenced by traffic volume amd
camposition, desired levels of service, terrain features, roadside
developments, environmental considerations and other indavidual
characteristics.

The identification of applicable design controls 1s basic to

providing the desired level of service, optimum safety, and cost
2ffectiveness.
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1.2 Traffic

The existing and design year traffic volumes, the traffic
composition, directional distribution and design speed are all
essential elements to the calculation of highway capacity, levels of
service and pavement structural designs. This traffic information
mstbedevelq:eda:ﬂapprweddurmgtheprogmmrgarxipmject
Development and Environmental (PD&E) studies stages of each project.
m&Estudiesnayrntbeperfomedonallprogects. When that is the
case the necessary traffic studies must be part of the design
process.

Preliminary capacity analyses and levels of service calculations will
produce the mmbers and configurations of traffic lanes required for
the project.

Designs shall be based upon the projected traffic volume for the
expected service life of the project. The pavement design mamuals
should be referenced for specific information on design periods.
Design Hourly Volume (DHV) shall be the 30th highest hour.
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1 3 Capacity and Level of Service

The AASHTO A Policy on Geometric Design of Highways and Streets and the

Transportation Research Board Highway Capacity Manual provide the detailed analysis

and calculation guides necessary for the number and configurations of lanes required and
the resulting levels of service provided As illustrated n those texts, gradients, roadside
developments, number, spacing and types of crossings and intersections, traffic volumes,
and signalization patterns all greatly influence capacity and levels of services Those
factors, 1n addition to the roadway functional classitication, have a direct influence on the

design speed to be adopted at the preliminary design level

When the design speed and roadway functional classitication (and the resulting geometric
controls) have been established, the capacity and level of service analyses will have to be
checked and adjusted against the more advanced determination of those variable factors

outlined above For a detailed evaluation of a roadway’s level of service, a traftic

operations model should be used
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1.4 Roadway Functional Classification

The AASHTO Policy on Geometric Design presents an excellent discussion on highway
functional classifications Flonida Statutes, Title XX VI, Chapters 334, 335 and 336 give

simular definitions, and establish classifications for road design in the State of Florida

Those classifications serve as the basis for the "Highway Function and Classification”

portion of the section on Planning 1n the Manual of Uniform Mimimum_Standards for

Design Construction, and Maintenance of Streets and Highways, known as the Florida

Green Book, 1ssued by the Florida Department of Transportation  Much of the design
criteria and controls adopted by the Florida Department of Transportation are categorized

by those classifications and the design speeds adopted for each of those classifications
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1.5 RRR Design

Interstate Highways and Freeways - Design standards applicable for these facilities are

new ruction standards, with the foliowing exception The standards used for
honizontal alignment, vertical alignment, and widths of median, traveled way and
shoulders may be the AASHTO 1nterstate standards that were 1n effect at the time of

original construction or nclusion 1nto the interstate system

State Highway System - Design standards applicable for the State Highway System
facilities, other than interstate and freeways, are contained in Chapter 25 of this volume

Chapter 25 provides Florida’s Design Standards for Resurfacing, Restoration, and

Rehabilitation (R-R-R) of Streets and Highways and replaces the 1988 RRR Manual

RRR standards are generally less restrictive than critena for new construction

I-1-50 Revised 10/07/93
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1.6 Design Consistency and Driver Expectancy

Design consistency 1s achieved when the geometric features of the roadway are consistent
with the operational characteristics expected by the driver Inconsistencies normally

relate to

o changes 1n design speed
o changes 1n cross section

0 mcompatibility 1n geometry and operational requirements

Changes 1n 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 1n standards or DOT policy,

re-classification of the facility, and lack of necessary funding

There are two major types of design inconsistencies relative to cross section These are
point inconsistencies and a general incompatibility between cross section and alignment
A point 1nconsistency may be, for example, the narrowing of lane widths, a narrow

bridge, a lane drop, or a change from multi-lane section to two lanes

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

Inconsistencies may also relate to incampatibility in geanetric and
Operational requirements. Occasionally elements of the design appear
to have been selected for the purpose of fitting together the
geametric camponents conveniently and econcmically rather than for
the purpose of satisfying operational requirements. An example of an
inconsistency resulting from the incampatibility 1s a direct entry
ramp which 1s 1intended to permit vehicles to enter the stream of
traffic without camng to a camplete stop but which, in reality,
forces the vehicle to stop when a gap 1n the traffic stream is not
1mmediately available.

Design 1inconsistencies can result in driver uncertainty, an increase
in response time and an increase in the probability of inappropriate
driver response.

Drlverexpectancyrelatastothereadlmssofthednvertorespcni
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
stressedthatthe1nitialresponseistotheexpectedsituatim
rather than the actual one.
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Expectancy can affect the perception and use of information. In most
circumstances, the expected and actual corditions are the same.
However, when design inconsistencies occur and a driver’s expectancy
is incorrect, ittalmlon;ertoresporﬂpmperly, there may be no
respaonse, or the response may be 1nappropriate to actual conditions.

Thereareoertainelanentsintbedesignofvanwscwpamenmofﬂ)e
roadway which particularly affect design consistency, driver
expectancy, and vehicular operation. These camponents include
horizontal and vertical aligmment, embankments and slopes, shoulders,
crown and cross slope, superelevation, bridge widths, signing and
delineation and guardrail.
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1.7 Aesthetics

Highways are built first and foremost for functional purposes, but the designer should be
sensitive to how the highway will be perceived by the users Designing-in aesthetics 1s
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
Homnzontal 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 Chapter 4 of this volume will result
in a clean, uncluttered and pleasing roadside Landscaping of the roadside should be
considered early 1n the design process, so that plantings blend in with the 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 1s 1identified early
Retention/detention ponds and other wetlands can be attractive 1if well-designed and

placed 1n a location where they can be viewed from the roadway

Vistas of exceptional beauty should be accentuated by the roadway geometrics Ideally,
such vistas should be on the outside of horizontal curves, without excessive roadside

appurtenances and signs to clutter the view

"Streetscaping” techniques 1n 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 multi-disciplined team including landscape

architects and planners
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1.8 Access Management

Unregulated access to the State Highway System was determined to be one of the
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 FS 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 Each district has assigned various offices the responsibility to permit
connections and adminmister other parts of the program In order to adhere to the
program, the designer must be famihar with the statute, the rules and the district
program In addition to driveway connections, features such as median openings affect
safe and efficient operation It 1s 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 appropnate to adhere to the program

During the development of construction plans, the designer should evaluate the access
connections within the project Iimits Driveways and crossovers should be considered in
the analysis of safety and operational problems Modifications or closures to access may
be the solution 1n certain cases Rule 14-96 003 (3) & (4) and 14-96 015 gives the
Department the authority to alter, relocate or replace connections in order to meet current
Department standards Furthermore, Section 14-96 011 of the Rule allows the DOT to
revoke a permit "1f the connection causes a safety or operational problem on the State

"

Highway System substantiated by an engineening study

Rule 14-97 also provides guidance on the treatment of existing features 1n the highway

improvement process
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14-97 003(1)(b)

(b) For the purpose of the interim standards for the assignment of an
access classification to a segment of highway by the Department pursuant
to Rule 14-97 004, permitted connections and those unpermitted
connections exempted pursuant to Section 335 187(1), Flonda Statutes,

and existing median openings, and signals are not required to meet the

internnm_standards of the assigned classification  Such features will

generally remain 1n place. These features shall be brought into reasonable

conformance with the standards of the assigned classification or the

interim standards where new connection permits are granted for significant

changes in property use, or as changes to the roadway design allow

Applicants 1ssued permits based on the interim standards as set forth in
Rule 14-97 004 shall not have to reapply for a new permit after formal
classification of the roadway segment unless significant change pursuant

to Rule Chapter 14-96 and Rule 14-97 002 has occurred

Existing connections that are to remain are not required to be shown on the plans, but
are to be reconstructed at their existing location in conformance to standards Those that
are to be altered or closed must be detailed 1n the plans In some cases where revisions
are necessary due to operational or safety problems, it may not be possible to totally
upgrade the connection to the newest standards because of existing conditions or
constraints  In these cases, the designer should provide the best solution possible The
designers’ efforts should be coordinated with those responsible for access connection
permitting in the District (1 € , the District Permits Engineer) and those responsible for
access management highway classification (1 e , District Planning) Any changes or

revocation of a connection must be made 1n accordance with Rule 14-96 011
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Every owner of property which abuts a road on the State Highway System has a right to
reasonable access to the abutting state highway but does not have a nght to unregulated
access to such highway A means of reasonable access cannot be denied except on the
basis of safety and operational concerns as provided in s 335 184 Nothing in s 335 184
Irmats the Department’s authority to restrict the operational characteristics of a particular
means of access Service roads provide reasonable access Corner property can be given
direct access by a "right-in" and/or "right-out" connection to the highway More
restricted access must be supported by a study that documents safety and operational

problems

It should be noted that 1if there are any conflicts between these guidelines and the statute

and rules, the statute and rules shall govern
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CHAPI1ER 2

ROADWAY DESIGN CRITERIA

2.0 Introduction

In the application of this cnitena the following definitions are assigned for consistency of

understanding and interpretation

1 Artenals Divided or undivided, relatively continuous routes that primarily serve through
traffic, high traffic volumes, and long average trip lengths Traffic movement 1s of primary
importance, with abutting land access of secondary importance Artenals include expressways

without full control of access, US numbered routes and principal state routes May be classified

as urban or rural

2 Auxihiary Lane The designated widths of roadway pavement marked to separate speed

change, turning, passing and chimbing maneuvers from through traffic They may also provide

short capacity segments

3 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, 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 1s not permitted

4 Collectors Divided or undivided routes which serve to link artenial 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
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5 Freeways Divided artenal highways, with full control of access Movement of traffic free
of interference and conflicts 1s of pnmary importance Essential elements include medians, grade
separations, interchanges, and in some cases, frontage roads Freeways include Interstate, toll

road and expressway systems May be classified as urban or rural

6 HQV 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

7 Local Roads Routes which provide high access to abutting property, low average traffic
volumes, short average trnp 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

8 Rural Areas Places outside the boundanes 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 charactenistics

9 Streets The local system which provides direct access to residential neighborhoods and
business districts, connect 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 critena,but by the Manual of

Uniform Mimmmum_Standards for Design, Construction _and Maintenance for Streets and

Highways

10 Traffic Lane The designated widths of roadway pavement marked to separate opposing
traffic or vehicles traveling in the same direction Traffic lanes include through travel lanes,
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auxihary lanes, turn lanes, weaving, passing, and chmbing lanes They provide space for

passenger cars, trucks, buses, recreational vehicles and bicycles

11 Travel Lane The designated widths of roadway pavement marked to carry through traffic

and to separate 1t from opposing traffic or traffic occupying other traffic lanes Generally, travel

lanes equate to the basic number of lanes for a facility

12 Urban Areas Places within boundaries of concentrated populations, where density of street
and mghway networks, travel speeds, nature and composition of vehicles and pedestrian traffic
dictate street and highway characteristics that promote lower speeds, better circulation
movements, more delineation and traffic guidance devices, shorter trip lengths and provisions

for pedestnians and bicycles Urban environments are surroundings of similar characteristics

13. Urbanized Areas Transitional zones between rural and urban areas, with charactenstics

approaching or similar to urban areas

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

15 Low Speed Descriptive term used to summarize all conditions governing the selection of
Design Speed of 45 mph or less

16 Low Volume and High Volume Descriptive term used to describe certain operating
characteristics and driver expectancy on highways Criteria for some elements are selected

according to these qualifying controls Standards for these controls are grven m TFable 2 0 1- _

17 Truck Traffic When significant, heavy, substantial, high percent, etc truck traffic 1s used
as a qualifying control, 1t shall mean 10% of the AADT or 10% of the daily count (24 hr )
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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

TABLE 20 1
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2.0 Introduction - Continued

The 1mplementation of design criteria 1s outlined 1n the following text

1 Roadway Design Criteria The roadway design criteria presented in this manual are intended

as the principle source of criteria for the design of new or major reconstruction projects on the

Flonda State Highway System

These cntena are presented by subject for major design elements 1n the form of fixed values or

a range of acceptable values as defined by qualifiers

Where design criteria appear in the Roadway and Traffic Design Standards, 1t will be consistent
with the criteria in this manual Some criteria will remain 1n the other chapters of the Plans
Preparation Manual until the Roadway Design Criteria section 1s completed When conflicts are

discovered they should be brought to the attention of the State Roadway Design Engineer for

resolution

Design critena for resurfacing, restoration, and rehabilitation (RRR) 1s presented 1n a separate

chapter of this manual and 1s applicable only on programmed RRR projects

2 Design Controls Design controls are characteristics and conditions that influence or regulate
the selection of the criteria for project standards It 1s the designer’s responsibility to recognize

and apply those controls applicable to the project
3 Design Standards The specific values selected from the roadway design criteria become the

design standards for a design project These standards will be 1dentified and documented by the

designer
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4 Project Parameters The properties or specific conditions with limits which require

modification of design standards within these imits The designer 1s responsible for establishing

and documenting any project parameters and their imits, as part of the justification for

varniations to project standards
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2.l Lanes

LANE WIDTHS (FEET )

FACILITY AUXILIARY
THROUGH SPEED TURNING
TYPE AREA | OR TRAVEL | cuange  liirsarsueps| PASSING | cumsimg
Rural 2 12 — —_— 2
FREEWAY
Urban 12 2 —_ _ 12
Rural 2 12 2, 12 12
ARTERIAL
Urban 12, 2, 12, 4 12, 12
Rural 17 1 1 p, e s 2
COLLECTOR 2 2 z.4
Urban s s '3 4 UK 12

I II'" permitted if one of these conditions exist,
e R/W and existing conditions are stringent controls
® Facility operates on interrupted flow conditions
® Design speed 40 mph or less
® Intersection capacity not adversely offected
® Truck volume 0% or less

2 12'lanes for 2-lane rural where
Design ADT (2-Way)  Design Speed

400-749 2 65
750 -1199 > 45
1200 or more All

3 12" lones in industrial areas when R/W s available

4 With severe R/W controls, 10’ turning lones moy be used where speeds are
40 mph or less and the intersection is controlled by traffic signals. Median

turn lanes shall not exceed 15’

5 12" when truck volume more than 10%.

LANE WIDTHS
Table 2.1.1



2.l Lanes

LANE WIDTHS (FEET )

FACILITY SPECIAL
OFF SYSTEW URBAN
TYPE AREA OV, | BICYCLE | T heroim" | wuut-pomeose s
FREEWAY Rural 2 — 4 -
Urbon 2 — 4 —
/ 5 " -
ARTERIAL Rural £ £
Urban /2 45 I 86
Rural —_ -
COLLECTOR ura : !
Urban - 43 ) 8¢

~
B

Separated or concurrent flow.

. Designated shoulder pavement

4
3 Designated or undesignated.
4

For Interstate highway detours, at least one 12 lane must be
provided in each direction

5 Urban mult:-purpose lanes are usually used as refuge lanes but
may be used for loading zones, bus stops, emergency access
aond other purposes. Parking that odversely impacts capacity or
safety 1s to be eliminated whenever practical Parking lane
width is measured from face of curb. Portions of multi -purpose
lanes that are reserved for parking and access isles for the
physically handicapped shall have cross slopes not exceeding
1:50 (002) 1n all directions

6 /0'to 12" lanes for commercial and transit vehicles

LANE WIDTHS
Table 2.1.2




2.l Lanes

RAMP WIDTH (FEET )
RAMP PROPER (ONE WAY )

RADIUS
( Radius To /-LANE 2-LANES 2-LANES
Inside Of |(All Design (P & SU ( Combination - Type
Curve ) Vehicles ) Vehicles ) Vehicle And Buses)
50 23 29 —_
75 19 ar -—_
100 18 26 -
/50 7 25 3/
200 16 25 29
300 16 24 28
400 16 24 28
500+ 5 24 28

These widths include adjustments for standard shoulder
and/or curb edge of pavement tfreactments: no further
adjustments are needed

RAMP PAVEMENT WIDTHS
Table 2.1.3




2.l Lanes

Lane ,
.02 — |
Lane Lene
02—~ 02—
—_—
Lane . Lane Laone N
| .02-—6 02 —— 03—
E'_‘::'::::::".::‘.:::Z:::::'_‘::_::-_-::::___::|
: Lone Lone Lane Lecne |
1_-—.02 oz~ 03—~
-_::::::::::::::::::::::::::3
. Lone Lone | Lone | Llane Lane |
[ —op |02 | om
| Ltone | Lone | Lone | lane |  Lane Lane
‘ ~— 03 ! - 02 ,-*-.OZ | .02—-—.i .02 —— -03*7
e \

ALL LANES ONE DIRECTION

These sections show only the stondard slopes for adjoining lanes;
they do not prescribe needed lanes, lane usage, or typical section

requirements other than lane siope.

to parabolic crowns.

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

These slopes are not applicable

The change in cross slope between adjacent through lanes shall

not exceed 0.04.

STANDARD PAVEMENT CROSS SLOPES

Figure 2.1.1




2.2 Medians

MEDIAN WIDTHS (FEET)

TYPE FACILITY WIDTH
FREEWAYS
Interstate, Without Barrier 64,
Other Freeways, Without Barrier
Design Speed = 60 MPH 60
Design Speed < 60 MPH 40
All, With Barrier, All Design Speeds 26 ;
ARTERIALS AND COLLECTORS
Design Speed = 55 MPH 40
Design Speed < 55 MPH 22 s
Paved and painted for left turns 12 «

/. 88'when future lanes planned.
Based on 2'wide median barrier and 12' shoulders.

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' for Design Speed=45 mph, and
to 15 5' for Design Speed < 40 mph.

4. Restricted to 5-lane sections with design speed < 40 mph.
On reconstruction projects where existing curb locations are
fixed due to severe right of way constraints, the minimum
width may be reduced fo I0'.

MEDIAN WIDTHS
Table 2.2.1



2.3 Shoulders

WIDTHS (FEET )
WITHOUT WITH SLOPES
SHOULDER GUTTER SHOULDER GUTTER
HIGHWAY TYPE Futl wiDTH | PAVED wioTH] FutL wioTH | Pavep WIDT‘I'I’ NORuALD
Med:on Medion Med:on| Medion Medion
Outsidel O loutsidel  Or laursigedl Or  loursigel OF tsige] Or
Left Left Left Left teft
4-Laone Or More e 2 10 0 11551155 8 8 06
3-Lane 2 2 0 0 155|155 8 8 06
o5
2-Lane 2 8 0 4 1551135 8 6
HOV Laone NA 4 NA 10 | NA NA NA NA‘,LNA 05"7
I-lone Ramp 6 6 4 2 st ns
2-Lane Romp
FREEWAYS Non -Interstate ’0 8 8 M IS 5 I3 5
( Lanes 2-lLane Ramp
“?n e} Interstate 2 8 0 4 551135 05
ay
C-0 Road
I-Lane 6 6 4 2 s\ ns
C-D Road
2-Lone 2 8 0 4 5.51135
C-0 Road
3-Lane 2 2 10 0155|155
C-D Rood
> 3-Lone 2 2 0 10 [ I155}1/55 06
Auxiliary Lone
Climbing & Weavingl 2| NA| 10| NA| 55 A NA
Auxihary Lone
Mainline Terminal
I-Lone Romp 8| NA 6 NA L U5 | NA NA
2-lane Romp 121 NA 0 NA 1 /551 NA NA
See COLLECTORS Table 2 3 4
Frontage Road For Local Roads And Streets See The FDOT 'Monual OF

Uniform Mimmum Standards For Design, Construction
And Maintenance For Streets And Highways'

> X

d Shoulders shall extend 4’ back of shoulder gutter and have a 0 06 slope back
toward the gutter

0.06 when 4 lones or more combined

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

SHOULDER WIDTHS AND SLOFES

Table 2.3./



2.3 Shoulders

WIDTHS (FEET )
S WITHOUT SHOULDER GUTTER | WITH SHMOULDER GUTTER lh SLOPES
HIGHWAY TYFL FulL wipTH | PAVED wiDTH| Futt wioTH | PAVED WIOTH||  norwar @
at Uogrm ® llegrm lloodrm vogrm Uegfm
de
i Lory | Qutside | orr Qutsde ot Qutsde | 7, [|outswe!
2 2 0 4 55 {155 8 8
4-Lane 0 0 48| 4 |55 |55 8 8 06
8 8 48l 4 135 11351 6 6
”2 2 0 08|55 |55 8 8
3-Lane 0 0 40| 00155 |is5] 8 8
8 8 4 8] 001135 }i135 6 é
2 8 0 001 /55 | 135 8 6
2-lane 0 8 48| 0055 (135 8 6
8 3 45| oeli35 |is 6 4
ARTERIALS | ! ~Lane Ramp 6 | 6 | 40| 2 |us |us | 42| 4 o5
Divided
( Lanes 2-lane Ramp 0 8 so| 2 |ss |as| s ¢
one C-0 Road
Woy ) one 6 | 6| 40| 2 fus |us | 4% 4 | 06
€0 Road 8 | 6| 40| 0 |55 |us| 6 | «
Aux,‘/,‘ary Lone Some Some Some Some
. As NA As NA As As
Climbing And Weaving |t oe Travel Traver] M | riaver| VA NA
Lones Lones Lones Lanes
Auxiliary Lone [
Mainline Terminals
I-Lane Romp 8 | A 6 [ NA |us |waA 4 | wNa NA
2-Lane Ramp 2 NA 10 | NA | 155 | NA 8 NA NA
Some | Same
Auxiliary Lane Aas |as | 6&| o |us |[wna | 4 | wa 05- 06
At-Grade Intersection |Trovel |Trove
Lanes | Lones
See COLLECTORS Toble 23 4
For Local Roods And Streets See The FDOT ‘Monual Of
Frontage Rood Uniform Minimum Standords For Design Construction And
Maintenance For Streets And Highways'

@ Shoulders shall extend 4' back of shoulder gutter and have o 0 06 siope back toward the gu‘rer

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

& Con be reduced to motch travel lane shoulder pavement

© Shoulder shall be paved full width through rail-lughway at grode crossings, extending @ minimum
distance of 25'on each side of the crossing measured from the outside rail For additional
information see Standord Index No 17882

© Paved 2 feet wide where turf is difficult to establish Paved 4'wide (o) in sag vertical curves,
100" minimum either of the low point,and (b) on the low side of superelevated traffic lones
extending through the curves and approximately 300' beyond the PC and PT

High Volkume High Speed

I+ 5'for designated bike lone X —} And/Or Hign Percent Trucks
x Normal
X —1—Llow Vokme Roods

LEGEND FOR VALUES

SHOULDER WIDTHS AND SLOPES
Table 2.3.2



2.3 Shoulders

WIDTHS (FEET )

Wi iy AER aiTTES WiITH SHOULDER GUTTER SLOPES
H’GHWAY TYPE WilImRj T OIMAJLUER OU T l:g WilH SHUJLDER GU
FULL WIDTH | PAVED WIDTH| FULL WIDTH | PAVED WIDTH NORMAL @
174 0 55 8
Muiti-Lone 0 4 55 8
8 40 135 6
174 0 55 8
2-Lane 10 40 55 8
8 40 135 6
ARTERIALS . 06
As
Undivided Auxihory Lone ame
A
(Lanes Two-Way )| a¢.Groge Intersection Travel 6 "5 ¢
Lones
Frontoge Rood See COLLECTORS Tatie 23 4
For Local Roads And S*reets See The FDOT 'Manuo! Of
Uniform Minimum Stondards For Design Construction And
Maintenance For Streets And Highways'

@ Shoulders shall extend 4' bock of shoulder gutter and have o 0 06 Slope back toward the gutter
h rail-highway at grade crossings, extending @ minimum

© Shoulder shall be paved full width throug.
distance of 25'on eoch side of the cg%szsmq measured from the outside rai! For additional

information see Standard Index No I7.

& Con be reduced fo motch travel lone shouider pavement

& All muiti-lgne faciiities shall conform to the Department "Muitilane Focilities Medion Policy”,
Topic No 000-625-0I5

L+ 5'for designated bike lane

Migh Volume High Speed
And/0r High Percent Trucks

7
¥ — Normol
r/—

x ~——1— low VYokwme Roods

LEGEND FOR VALUES

SHOULDER WIDTHS AND SLOPES
Table 2.3.3



2.3 Shoulders

WIDTHS (FEET)
WITHOUT WITH SLOPES
SHOULDER GUTTER SHOULDER GUTTER
7 ]
Fi WIDTH | PAVED WIDTH] FULL WIDTH | PAVED WIDTH NORMAL
HIGHWAY TYPE vt
Median Median Median Medion Lledmn
Or ®| Or Or Or Or
Outside| Left {Outside| Left |Outsidel Left wts:dq Left llOutside] Left
12 12 0 0@l 55| 55 8 8
3-Lone 0 0 40| 0O 55 155 8 8
8 8 4] 0O} 135 135 6 6
COLLECTORS 2 8 0o | o®] 55|35 8 | 6
Divided 2-Lane o | 8 | 46| oo| 55|55 8| 6 o6 | o5
( Lanes 8 6 4] 00| 135 | 05 6 4
One -Way )
Some | Some
Auxiliary Lane As As A
At-Grade Intersection |} Trovel | Trovel 6 4 s NA 4 NA
Laones | Lones
@ 12 44 55 8
Muit: -Laone 10 4% 55 8
8 40 n"ns 6
COLLECTORS
Undivided 2-Lone 2 8% 55 8
( Lanes o 44 55 8 06
Two-Way } 8 40 ns 6
Some Same
Auxihary Lane As As 4
At-Grade Intersection Travel Trave! ns
Lanes Lanes

@ Shoulders shall extend 4' back of shoulder gutter and have a O 06 slope bock toward the gutter

B

® Shoulder shall be paved full width through rail-hughway ot grade crossings, extending a minimum

Can be reduced to motch travel lane shoulder pavement

distance of 25'on each side of the crossing meagsured from the outside rail For odditional
information see Standard Index No 17882

@® The median shoulder may be paved 2'wide in areas of the State where establishing and maintaining

turf 1s difficult, however, shoulders shall be paved 4'wide
either side of the low point,and (b) on the low side of superelevated traffic lanes, extending

through the curve and approximately 300’ beyond the PC and PT.

(a) in sog vertical curves, 00’ minimum

@ All mult:-lane focilities shall conform to the Department “Multilane Facilities Medion Policy”,
Topic No 000-625-0I5

I 5'for designated bike lane

High Yolume, High

And/0Or High Percent Trucks

x” L Normol
. 1 Mol

1 Low Volme Roods

LEGEND FOR VALUES

Speed

SHOULDER WIDTHS AND SLOPES
Table 2.3.4



2.3 Shoulders
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Y1 0 06 when 4 lanes or more
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UNDIVIDED ROADWAYS

SHOULDER SUPERELEVATION
Figure 2.3.1




2.3 Shoulders

Slope Pavement

Misc Asphalt

Hoor 50’
L]

|
77777/

Shoulder Pavement
10' Unless Other
Width Called For
In The Plans

Q?%§$H%§%§§§;///er

TYPICAL PAVING UNDER BRIDGE STRUCTURES

FOR OUTSIDE SHOULDERS
Figure 2.3.2




2.4

Roadside Slopes

RURAL & URBAN FREEWAYS,
RURAL ARTERIALS AND

20 YR. ADT OF 500 OR GREATER

RURAL ARTERIALS AND COLLECTORS

WITH PROJECTED 20 YR. ADT LESS
THAN 1500 AND RURAL LOCALS,

L C.6) g S £ 0 B

URBAN ARTERIALS AND COLLECTORS
WITHOUT CURB & GUTTER

URBAN ARTERIALS AND COLLECTORS
WITH CURB & GUTTER

TYPE OF SIGN SPEED
FACIUTY o€ DESIGN SPEED
45 MPH OR GREATER ALL SPEEDS 45 MPH OR LESS
Height Rate Helght Rate Height Rote
o -5 64 o-5 64d except where R/W
is insufficient. then 6:l
5 -0 sdmmeof fo.edgeofCZmd.!:I 23’W'O-ﬂll"mrfy
Front CZ and 44 will be permitted owner, not fiatter than
Siope All 64, R/W cost must be
o- 64 fo edge of 8- 20| 6idto edge of CZ and considered for high fill
€Z ond 34 34 except where R/W sections In urban oreos
Is insufficient then 241
>200 | 2¢twith guordroit ) will be permitted
4dor 3dwith o 2d or to sult
Bock
al stondord width All 4o when RIY ANl owner.
Slope trapezoidal ditch permits or Not flotter thon
ond 64 front slope 64d.
0:d or fiatter
Tronsverse
All (freeways ) All 44 All 4
Stopes 4: (others )

Roadside Slopes

Table 2.4.1



2.6 Grades

2.6.1 Criteria For Grade Datum

I. Roadway Base Clearance Above Design High Water Elevation:

Freeways and rural multi-lane mainline... ...cceeivivevnnciennronncnns 3 Feet
ROMPS (PrOPOI Joeeeseersereresseorerssnssssrsasase teeetessecessasecnsasnrnnesnne 2 Feet
Low point on ramps at CroSS rOA0S.cccceieeerecrierescocenerssnssrances ! Foot
Rural two -lane with design year ADT greater than /500 VPD.. 2 Feet
All other focilities including urban........ ceseseaenes ceseessscrasiaes weees | Foot

2. Bridge Vertical Clearances:
See Vertical Clegrances For Bridges, Table 2./10.1.

2.6.2 Length Of Grade On Curb And Gutter Sections

A minimum of 250' between VPI's.

2.6.3 Grades On Curb And Gutter Sections

A minimum grade of 0.3X%.
See Table 2.6./ for maximum grades.



2.6 Grades

MAXIMUM

GRADES IN PERCENT

TYPE OF

N7 TRITT Y RV
ricrnnAr

AREA

DESIGN SPEED (MPH )

FLAT TERRAIN

ROLLING TERRAIN

30

40 | 50

60

70 | 30

1

' 40

50

60 | 70

FREEWAYS (1)

Rural
Urbon

a

3 —

RN
LN

ARTERIALS (3)

Rural

3 —

6

Urban

)

8

COLLECTORS (3)

Rural

9

8

Urban

W NN,

N[O | A

O|0hin|w

4
S5t

0

(SRR

Industrial (2)

AO[NVN|

4

3

3

— 15

5

Aol

BDINIO|O | A

FRONTAGE ROADS

Require Some Criteria As Collectors.

RAMPS

OESIGN SPEED (MPH }

15 To 20

25 to 30

35 To 40

45 To 50

GRADES (X}

6 To 8

5§To7

4 T06

3 Tob

One -Way Descending Grades On Ramps May Be 2X Greater, In Special Cases

(1} Interstate designed to 70 MPH will be restricted to 3X maximum grade.

(2) Areas with significant (10X or more ) heavy truck fraffic.

(3) On 2-lone highways critical length of upgrades shall not be exceeded.
Critical lengths are those which reduce the speeds of 300%/HP trucks
by more than 10 MPH.

MAXIMUM GRADES

Table 2.6./

DESIGN SPEED
MPH

20

30

40

50

60

65

70

MAXIMUM CHANGE IN
GRADE IN PERCENT | /.20

1.00

.80

.60

.40

.30

.20

MAXIMUM CHANGE IN GRADE WITHOUT VERTICAL CURVES
Table 2.6.2




2.7 Sight Distance

MINIMUM STOPPING SIGHT DISTANCE (FEET )

(Based on height of eye of 3.5 feet and

height of object 6 inches cbove road surface )

GRADES OF 2% OR LESS

Design FREEWAYS RTERIALS COLLECTORS
Speed Interstate Other AR L> CULLELTURS
30 --- --- --- 200
35 --- - - - 250 225
40 --- --- 300 75
45 - -~ 375 350 325
50 -~ - 450 400 400
55 550 500 475 450
60 625 575 550 500
65 700 650 600 ---
70 800 725 700 --—
ADJUSTMENT IN DISTANCE FOR GRADES GREATER THAN 2%
INCREASE IN LENGTH DECREASE IN LENGTH
FOR DOWNGRADE (FEET) FOR UPGRADE (FEET)
Design Grades K Grades
Speed "3 Tax [5%[6% | 7% [ 8% | 9x 1 3% | 4% | 5% | 6% | 7% | 8% | 9%
30 10 10 10| 20 20 30 30 i 10 10 10 10 10 0| 20
35 101 20| 20| 30 30 4C | 40 10 10 0| 20| 20| 20| 20
40 20| 20| 30| 40 50 60 70 0] 201 20| 20| 20| 30| 30
45 20| 30| 40| 50 60| 8C 90 201 20| a0 30| 30| 40| 40
50 | 30] 460 70] 80| w0|---120]30] 30| 40| 40| 50 |- --
55 w0 s0]l 708 fwoli20]---]J 20l 30| 4] 0] 50| 50]---
60 50 70 90| mo | 130]---1---T30]4w0]s0] 50| 60]---]---
65 60| 80 [ 00130 /150f---{---7i 30 «w0][50] 60| 70]---]---
70 70 oo |130] w0 [---1---1---T 901 s0{ 60| 70|---]---]---
MINIMUM STOPPING SIGHT DISTANCE
Table 2.7.1
MINIMUM PASSING SIGHT DISTANCE (FEET )
( Based on height of eye of 3.5 feet and
height of object 4 25 feet above road surface )
Design Speed 30 35 w0 | 45 50 55 60
2-Lone, 2-Woy | 00 1300 500 | 1650 1800 1950 2100
Facilities !

MINIMUM PASSING SIGHT DISTANCE
Table 2.7.2




MAXIMUM DEFLECTION WITHOUT CURVE (DEGREES)

TYPE FACILITY V245 mph V =40 mph
Freeways 0° 45’ N/7A
Wi thout . ., .
Arterials Curb & Gutter 0" 45 2° 00
And Collectors With o o
Curb & Gutter /" 00 2° 0o’

Where V= Design Speed

For maximum deflections through intersections, see Section 2.13

MAXIMUM DEFLECTIONS WITHOUT HORIZONTAL CURVES
Table 2.8.1

LENGTH OF CURVE (FEET)

Freeways 3ov,
Arterials 15V 2
Collectors 5V »

Where V=Design Speed

/. When 30V cannot be attained, the greatest
attainable length shall be used, but not less
than I5V.

2. When 15V cannot be attfained, the greatest
attainable length shall be used, but not less
than 400'.

Curve length shall provide full superelevation within the
curve of not less than 200'( Rural ) or 100'(Urbon ).

For lengths of curves through intersections, see Section 2.13.

LENGTH OF HORIZONTAL CURVES
Table 2.8.2



2.8 Curves

2.8.1 Horizontal Curves

MAXIMUM CURVATURE, DEGREE
URBAN
RURAL ENVIRONMENT
NUMNAL (e max=005)
Design ENVIRONMENT Without Curb wiih
Speed (e mox=0.10) And Gutter | Curb And Gutter
30 24° 45' 20° 00’ 20°* o0’
35 7° 45' 4° 15 14° 15
40 13° 15 10° 45' 10° 45'
45 10° i5' 8° 15 8° I5'
50 8° 15 6° 30 B
55 6° 30 5° 00’ -
60 5° 15 —_— —_—
65 4° 5 —_— —
70 3* 30 —_— —
Interstate 3 Degrees Maximum (e max = 010)

MAXIMUM DEGREE OF HORIZONTAL CURVE
Table 2.8.3

MAXIMUM CURVATURE, DEGREE
Design Speed Degree Of Curve
RURAL (e max=010)

30 1° 30
40 ° 00

45, 50, 55 0° 30
60, 65, 70 o° /15 -
URBAN (e max=005)
30 7° 00
35 5° 00
40 3° 45
45 2° 45’
50 2° 15

MAXIMUM HORIZONTAL CURVATURE WITHOUT SUPERELEVATION
Table 2.8.4



2.8 Curves
2.8.2 Vertical Curves

K VALUES FOR CREST CURVES

. FREEWAYS

Design

Speed Interstate Other ARTERIALS | COLLECTORS
30 —_ —_ 30 30
35 —_ —_— 50 40
40 _ —_ 70 60
45 — 1o 90 80
50 _ 150 130 120
55 220 190 70 150
60 300 250 230 190
65 380 320 280 _—
70 500 400 370 —_

Length, L= KA

Where: L=Minimum Length (Feet)

K = Constant
A= Algebraic Differance In Grades, Percent

Interstates. Lengths of crest vertical curves on Interstate mainiines are
not to be less than 1000' for open highways and 1800' within

interchanges.

Service Interchanges. K values for ramp crest vertical curves at freeway
terminals are not to be less than the freeway
K values. K values for other ramp crest vertical
curves are not fo be less than arterial K volues.

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

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

Design Speed (mph) 50 55 60 65 70
NMinimum Length (Ft. ) 300 350 400 450 500

All Facilities: The lengths of crest vertical curves are not to be less
than three times the design speed expressed in feet.

Intersections: See Section 213

MINIMUM LENGTHS OF CREST VERTICAL CURVES
BASED ON STOPPING SIGHT DISTANCE

Table 2.8.5




2.8 Curves

2.8.2 Vertical Curves

K VALUES FOR SAG CURVES

. FREEWAYS

Design

Speed Interstate Other ARTERIALS | COLLECTORS
30 — -_ 40 40
35 —_ — 50 50
40 — _ 60 60
45 —_ 80 80 70
50 — 100 S0 0
55 130 120 10 100
60 150 140 130 120
65 70 /60 150 —
70 200 180 70 —

Length, L=KA

Where: L=Minimum Length ( Feet)
K = Constant
A=Algebraic Differance In Grades, Percent

Interstates- Lengths of sag vertical curves on Interstate mainlines are
not to be less than 800'.

Service Interchanges: K values for ramp sag vertical curves at freeway
terminals are not to be less than the freeway
K values. K values for other ramp sog vertical
curves are not to be less thon arterial K values.

System Interchanges K values for all sog vertical curves on systems
interchanges are not fo be less than the K values
of the higher system

Arterials and Collectors The munimum lengths of sag vertical curves
for highways with design speeds of 50 mph
T 77" or greater are as follows:
Design Speed (mph) 50 55 60 65 70
Minimum Length (Ft.) 200 250 300 350 400

All Focilities: The lengths of sog vertical curves are not to be less
than three times the design speed expressed in feef.

Intersections- See Section 213

MINIMUM LENGTHS OF SAG VERTICAL CURVES
BASED ON STOPPING SIGHT DISTANCE
AND HEADLIGHT SIGHT DISTANCE

Table 2.8.6



2.9 Superelevation

SUPERELEVATION 'RATES (e) FOR RURAL HIGHWAYS
Cmax=0.10
Degree Of | Radius Design Speed ( mph)
Curve R .

D (Ft) 30 40 50 60 65 70
0I5 22.918 NC NC NC NC NC NC
0° 30 11,459 NC NC NC RC RC RC
0° 45’ 7.639 NC NC RC 023 025 028
1°00° 5.730 NC NC 021 030 033 037
1° 30 3,820 NC ozl 03/ .043 048 054
2° 00’ 2.865 RC .028 040 055 062 070
2° 30’ 2,292 02! .034 049 .067 .075 085
3°00' 1,910 025 040 057 077 087 096
3°30° 1,637 029 .046 065 086 095 100
4° 00’ 1,432 033 05/ 72 093 099 | Dmox =
5° 00 1,146 040 .06/ 083 .098 | Dmax.=| 3° 30'
6° 00 955 046 070 092 | Dmax 4°/5'
7°00' 819 053 78 098 5°1/5'
8° 00 716 058 .084 100
9° 00’ 637 063 089 | Dmax =

0° 00’ 573 068 | .094 | 8°/5'
I1° 00’ 521 o72 .097
12° 00" 477 076 099
13° 00’ 44/ 080 100
14° 00’ 409 083 | Dmax =
15° 00 382 089 | 13° 15
16° 00’ 358 093
18° 00’ 3/8 097
20° 00' 286 099
22° 00’ 260 100
Dmox =
24° 45'
NC = Normal Crown
RC = Adverse Crown
Rates For Intermediate D's Are To Be Irterpolated

SUPERELEVATION FOR RURAL HIGHWAYS
URBAN FREEWAYS AND HIGH SPEED URBAN HIGHWAYS

Table 2.9./




2.9 Superelevation

— RADIUS OF CURVE-FEET
S5¢ 58 § 88888 8§ g s 8
0 I 1 ] | | I 1t 1 { | | } i | )
- Aﬁ N N / r ':.'
m g o /I '& rY ‘/' // 0 5// ] E w
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08 E K/ VA Y AR SR Qg 1 08
7 VY 7 I T 7T 1
© o7 E 4D - & P EN 4
vl Sk e = b
& o E N8 &4 Y4 v S opT .06
& [V A X 7] 0~ al
= O5F WAL SZ N —t 3 .05
S LA A A 7 v ¥ E
R E LY =T 3.04
s )/ D4V4 B
E,' 03 5 V/. 4 ' A Z e VeDesign Speed 03
@ E /oA 3
& o2k W7 [ .02
2 -
o See Tovle To Bel 1o
- ¥ Y I I A 5 )
(1] 51111 llnh]nhhl’xl.l;{xlah[;hh REANAANRARANNARANA TR ANRARRENR éo
o / 2 3 4 5 6 7 8 9 0
DEGREE OF CURVE
DEGREE OF DESIOW X
cunve -

0

0] E/g_s_s:FI[__gs 70
o5’ NC | NC| NC NC NC NC NC
0°30 NeIwci wc ] aCl RCT RC T RC
AR AN R 2

1°00’ NC | NC 0.02110 025
1°30° NC 0,021
2°00' RC
For odditional superelevation rates see Toble 2 9/

eMAX. =0./0

SUPERELEVATION RATE (e)

SUPERELEVATION RATES FOR RURAL HIGHWAYS ’
URBAN FREEWAYS AND HIGH SPEED URBAN HIGHWAYS

Figure 2.9.1



2.9 Superelevation

SUPERELEVATION RATES (e} FOR URBAN HIGHWAYS
AND HIGH SPEED URBAN STREETS
€mox=0.05
Degree Of | Radius Des ¢n Speed ( mph)
Curve R
D (Ft) 30 35 40 45 50
2° 00 2.865 NC NC NC NC NC
2° 5 2 546 RC
2* 45' 2.083 ) NC
300’ 1.90 c™ RC
345 1528 \ NC
400 1432 N RC
| 4745 1.206 _‘\0\_ RC
5° 00 146 NC 0023
515 1.09 RC 00z
5° 30 1,042 0030
545 9% 0035
6° 00’ 955 RC Joowo
6°15 97 a 10022 {ooss
6° 30 88/ o Jo024 | 0050
6° 45 849 (4 0027 | pmox +
7° 00 819 NC 2, 0030 |6° 30
7°is 790 re | 2 0033
7° 30 764 S\ o037
7°45' 739 < (X2
8° o0’ 76 RC 0045
815 694 0022 | 005
8°30 674 0025 | Dmax -
8° 45 655 0027 |85
‘o 637 0030
9° 30’ 603 0034
0° 00’ 573 0 040
0° 30 546 RC 1004
* 0o’ 52/ 0023 } Dmax -
" 30 438 0026 {10° 45
2° oo 477 0030
13° 00 44/ 0036
14° 00’ 403 RC 0 045
15° 00 382 0023 | Dmax =
6" 00 358 0oz | 14°15
7° 00 337 0032
8° 00 318 0038
9° 00 302 0043
20° oo’ 286 0 050
Omax =
20° 00’
For superelevation of lower speed Urban streets see the FDOT
‘Manual Of Uniform Minimum Staondords For Design Construction
And Maintenance For Streets And Highways'

SUPERELEVATION FOR URBAN HIGHWAYS
AND HIGH SPEED URBAN STREETS

Table 2.9.2



2.9 Superelevation

[
P
CURVATURE ( DEGREES ) lg 12
1 125 150 175 20 25 30 35 4 s 67llpllly
! | [ | | | N R
w005 | | I [ I I b P s
| | | L ull 1]
o 1 | 1T INDRROVAEED
Y-oad | [ « T T e
1 | [ | | ! IBLIP RO LU
b4 o[ ANRERIEEN] A T T
| [ I I L1 I d
Yo | | | L4 | A1 ] Ji -o.02
I SOMPH _,—"'{' /'* I °?\’\ J‘
¢ | ABRER T T 0 ve" T g TN
o0 T 1] ' an@ENRULRLY 205
6000 5500 5000 4500 4000 3500 3000 2500 2000 500 1000 500 ]

RADIUS (FEET )

When the speed curves and the degree of curve lines intersect above this line,
the pavement s to be superelevated (positive slope ) at the rates indicated ot

the lines intersecting points

When the speed curves and the degree of curve lines intersect between these
lLimits, the pavement s to be superelevated at the rote of 002

{ positive slope )

When the speed curves and the degree of curve lines intersect below this line,
the pavement i1s to have normal crown ( typically 0 02 and O O3 downward slopes)

RATE OF CROSS SLOPE

For tabular values see Table 292

For superelevation of lower speed Urban streets, see the FDOT ‘Manual Of Uniform
Minimum Standards For Design, Construction And Maintenance For Streets And Highways'.

SUPERELEVATION RATES (e) FOR URBAN HIGHWAY
AND HIGH SPEED URBAN STREETS
€ max = 0.05

Figure 2.9.2




2.9 Superelevation

SLOPE RATES FOR STRAIGHT LINE
SUPERELEVATION TRANSITIONS

DESIGN SPEED, MPH

SECTION 45-50| z5-60| 65-70
SLOPE RATES

~ 2 Lone & 4 Lene|l: 200 | . 225 | /: 250
6 Lane 1: 160 | :180 | /: 200
8 Lane 1:150 | i: (70 | I: 190

The length of superelevation transition 1s
to be determined by the relc- ve slope
between the travel way edge of pavement
and the profile grade, excep* that the
mimimum length of transition shall be 100 ft

For additional information on transitions see
Index No 5/0

SUPERELEVATION TRANSITION SLOPE RATES FOR RURAL
HIGHWAYS, URBAN FREEWAYS AND HIGH SPEED URBAN HIGHWAYS
Table 2.9.3

SLOPE RATES FOR STRAIGHT LINE
SUPERELEVATION TRANSITIONS

30 MPH /: 100
40 MPH 1: 125
45-50 MPH & I+ 150

A1+ 125 may be used for 45 MPH under
restricted cond:* ons

The length of superelevation tronsition

15 1o be determned by the re ative slope
betweer the trcvel way edge of pavement
and the profile grode, except that the
minimurs length of transition shall be 50
for des gn speeds under 40 r~s>h ond 75'
for des gn spescs of 40 mph .r greater
For aagc tion invormation on t-ansitions see
Ingex No 5/

SUPERELEVATION TRANSITION SLOPE RATES FOR URBAN
HIGHWAYS AND HIGH SPEED URBAN STREETS

Table 2.9.4




2.10 Vertical Clearances

2.10.1 Bridges

CLEARANCE | 4 s

Roadway
Or
FACILITY TYPE Railroad Roadway Pedestrian
Over Over Over
Roadway » Railroad 3 4| Roadwoay ,
Freeways
And 16' 23 &
Arterials
Collectors
And 14'-6" 23 e
Others

! Clegrance Measurement
The least vertical distance between the bridge structure and
the surfoce of the roadway ( traffic lanes and shoulders ) or

the top of rail

2 Allowance To Be Added For Future Underpass Resurfacing On Rural Sections:
4" over flexible pavements
6" over rigid pavements

3 Allowance To Be Added For Rail Resurfacing ( Track Raise ).
9" for conventional roiiroads
Others - see footnote No 4

4 Over High Speed Rail Systems.
See Department guidelines and specifications for Intermediate
Closs Rail Operations entitied “Standard Specifications For The
Design And Construction Of Railways" dated September 4, 1993.

5. Clearance Over Waterways
See Department ‘Drainage Manual', Topic No. 625-040-00L. Vol. 1, Ch. 4.__

VERTICAL CLEARANCE FOR BRIDGES
Table 2.10.1




2.10 Vertical Clearances

2.10.2 Signs

Overhead Sign Structures

7' over the entire width of the pavement and shoulder to the
- lowest sign component

Allowance to be added for future resurfacing on rural sections:

4" over flexible pavements
6" over rigid pavements

2.10.3 Signals

I. Span Wire Mounted:
7' between the pavement and the bc*tom of any signal assembly

2. Mast Arm Mounted:

i7" over the entire width of the pavement and shoulder to the
lowest signal or low point on the arm

Allowance to be added for future resurfacing on rural sections:

4" over flexible pavements
6" over rigid pavements

3 Truss Mounted

/7' over the entire width of the pavement and shoulders to the
lowest signal or lowest member of the horizontal truss.
Allowance to be added for future resurfacing on rural sections:

4" over flexible pavements
6" over rigid pavements



2.1l Horizontal Clearance

PLACEMENT

Placement shail be n accordance with the Roadway and
Traffic Design Standards Placement within sidewalks
shall be such that an unobstructed width of 4'or more

(not including the width of curb) 1s provided

SUPPORTS

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

Overhead sign supports shall be shielded

HORIZONTAL

CLEARANCE FOR TRAFFIC CONTROL SIGNS
Table 2.11.1

Rural ( Flush Shoulders )
20' from the travel lone, 14 from ouxiliary lane (may be
clear zone width when clear zone 1s less than 20')
CONL\;gZZZgAL Urban ( Curb and Gutter ):
From right of way line to 4'back of the face of curb ( may be
2.5'back of the face of curb when all other alternatives are
deemed impractical ) Placement within sidewalks shall be such
that an unobstructed width of 4'or more ( not including the
width of curb) 1s provided
Hgg,_,:;;gr Outside of the clear zone unless shielded.

HORIZONTAL CLEARANCE FOR LIGHT POLES

Table 2./1.2




2./l Horizontal Clearance

Shall not be located within the lIimited access right of way
Shall not be located in the medion

Rural-
Not within the clear zone and as close as practical to the right of way
without aerial encroachments

Urban.
From right of way line to 4'back of the face of the curb ( may be
2.5'back of the face of the curb when all other alternates are deemed
impractical ) Placement within sidewalks shall be such that an unobstructed
width of 4'or more ( not including the width of the curb) is provided

HORIZONTAL CLEARANCE FOR UTILITY POLES,
FIRE HYDRANTS, ETC

Table 2.11.3

FREEWAYS Not permitted

Post shall be placed at shoulder point but the face of the box

RURAL HIGHWAYS shall be no closer thon 8' from the edge of the traffic lane

With Utility Strip
CURB AND GUTTER Face of box shall be 6" to 12" bock of the foce of the curbd

SECTIONS
Without Utility Strip

Locate at back of sidewalk

For additional information see Index No. 532.

HORIZONTAL CLEARANCE TO MAILBOXES
Table 2.11.4




2.1l Horizontal Clearances

Shall not be located 1n medians

Should be located as far from traffic la~es as practicoble
Placement within sidewalks shall be suct that an unobstructed
width of 4'or more (not including the width of curb) i1s provided

HORIZONTAL CLEARANCE TO SIGNAL POLES
AND CONTROLLER CABINETS
Table 2.11.5

Trees shall be outside the clear zone if diameter is or is
expected to be greater than 4" ( measured 6" above the ground ).

HORIZONTAL CLEARANCE TO TREES
Table 2.1l.6



2.1l Horizontal Clearances

12' For Shoulders 10° And W.der, 8 For Median
Shoulders 8'0r Less In Width, ond, Shoulder
Traffic Lanes Width Plus 2' For All Other Shoulders |

2/ ==

I

—

WITHOUT SHOULDER GUTTER
L.I

Edge Of Shoulder Pavemem\4
Shoulder GuHer
I.—. a—
L_J

WITH SHOULDER GUTTER

For Additional Information See Section 2 3 Shouiders

RURAL (FLUSH SHOULDERS }

Flush With 6'Or Greater Desirable
Foce Of Curd

Edge Of Povement ~ PL’\
rﬁJ LTI__:J LTI_J—'—_L-J—:
[l

' I_J T I_J

Y =6" Or GREATER Y+LESS THAN 6"
URBAN (CURB AND GUTTER)

For Additional Information See Standard Index 400 For Location Detaiis

HORIZONTAL CLEARANCE TO GUARDRAIL
Figure 2.11.1




2.12 Clear Zone

CLEAR ZONE WIDTH (FEET)

Rura! Urban
(With Curb
> 1500 AADT < 1500 AADT And Gutter )
. Travel Auxiliary Travel Auxiliary
Design Lanes & Lones & Lanes & Lanes & All All
Speed Muiti-Lane [Single Lane | Multi-Lane [Single Lone | Outside Median
Ramps Romps Ramps Ramps Lanes Lanes
<45 18 10 6 10
4 6
45 24 14 20 14
50 24 4 20 14
55 30 18 24 14 NA NA
>55 36 24 30 18

Above clear zone widths are for side slopes of 4:lor flaotter.

AADT = Mainline 20 year projected annual average daily traffic.

Clear zone widths shall be adjusted on the outside of horizontal curves
with flush shoulders in accordance with Table 2.12.2.

Clear zone widths for facilities without curbs are measured from the
edge of the traffic laone.

Clear zone widths for outside curbs are meagsured from the foce of
the curb Clear zone width for median curbs are meagsured from the
edge of the inside lane.

CLEAR ZONE WIDTHS
Table 2.12.1




2.12 Clear Zone
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2 13 Lighting Critenia

CONVENTIONAL LIGHTING - ROADWAYS

ROADWAY ILLUMINATION LEVEL UNIFORMITY RATIOS
CLASSIFICATIONS AVERAGE INITIAL(HF C)
AVG /MIN MAX /MIN
INTERSTATE, EXPRESSWAY, 15 4 10R 10 10R
FREEWAY & MAJOR ARTERIALS LESS LESS
ALL OTHER ROADWAYS 10 4 10R 10 10R
LESS LESS

NOTE These values should be considered standard, but should be increased if
necessary to maintain an acceptable uniformity ratio The maximum value should be
one and one-half these values

Table 2 13 1

HIGHMAST LIGHTING - ROADWAYS

ROADWAY ILLUMINATION LEVEL UNIFORMITY RATIOS
CLASSIFICATIONS AVERAGE INITIAL(HF C)
AVG /MIN | MAX /MIN
INTERSTATE, EXPRESSWAY, 087010 3 10R 10 1 OR
FREEWAY & MAJOR ARTERIALS LESS LESS
ALL OTHER ROADWAYS 087010 3 10R 10 10R
LESS LESS

Table 2 13 2



UNDERDECK LIGHTING - ROADWAYS

LUMINAIRE TYPE LIGHT SOURCE MOUNTING LOCATION
PIER CAP 150 WATT TO 250 WATT HPS PIER OR PIER CAP
PENDANT HUNG 150 WATT TO 250 WATT HPS BRIDGE DECK

NQTE The light levels for underdeck lighting shall be equal to the adjacent roadway
lighting

Underdeck lighting i1s accomplished by mounting either pier cap or pendant hung
fixtures under the bridge structure

Pier cap luminaires should be installed when bridge piers are located less than fifteen
feet from edge of travel lane

Pendant hung luminaires shall be mounted to the bottom of the bridge deck and
should suspend where 50% of the lamp 1s below bridge beam

Table 2 13 3

REST AREA LIGHTING

AREA ILLUMINATED ILLUMINATION LEVEL UNIFORMITY RATIOS

AVERAGE INITIAL(HF C )
AVG /MIN MAX / MIN
ENTRANCE & EXIT 15 4 1O0RLESS| 10 1 ORLESS
INTERIOR ROADWAYS 15 4 10RLESS| 10 1 ORLESS
PARKING AREAS 15 4 10RLESS| 10 1 ORLESS

Table 2 13 4



MOUNTING HEIGHT RES