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INTRODUCTION
PLANS PREPARATION MANUAL - METRIC

" PURPOSE:

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

AUTHORITY:
Section 334.044(2), Florida Statutes

SCOPE:

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

GENERAL INFORMATION:

Chapter 334 of the Florida Statutes, as part of the Florida Transportation Code, establishes
the responsibilities of the State, counties, and municipalities for the planning and
development of the transportation systems serving the people of Florida, with the objective
of assuring development of an integrated, balanced statewide system. The Code's purpose
is to protect the safety and general welfare of the people of the State and to preserve and
improve all transportation facilities in Florida. Under Section 334.044, the Code sets forth
the powers and duties of the Department of Transportation including to adopt rules,
procedures and standards for the conduct of its business operations and the
implementation of any provisions of law for which the Department is responsible.

PROCEDURE:

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

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

Situations will exist where these criteria will not apply. The inappropriate use of and
adherence to these criteria does not exempt the engineer from the professional
responsibility of developing an appropriate design. The engineer is responsible for
identifying those criteria which may not apply to a particular design, and for obtaining the
necessary exception or variation to achieve proper design.

1. PLANS PREPARATION MANUAL - METRIC MANUAL ORGANIZATION

a. Background

The Florida Department of Transportation Plans Preparation Manual (PPM) -
Metric was originally published in January, 1995. The 1998 issue includes all
revisions issued since the original publication, additions to some of the existing
chapters, as well as four new chapters. Some of the new information was
previously contained in the Structures Design Guidelines (SDG), Topic No. 625-
020-150-b.

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

b. Organization

The Plans Preparation Manual - Metric is a one volume manual containing metric
design criteria and material describing the design process.

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

Florida Department of Transportation
Maps and Publications Sales

Mail Station 12

605 Suwannee Street

Tallahassee, FL 32399-0450

Telephone (850) 414-4050

SUNCOM 994-4050

FAX Number (850) 487-4099
http://www.dot.state.fl.us/publcat/manuals/pub-list. htm

For updates and manual registration information contact:

Roadway Design Office

Mail Station 32

Telephone (850) 414-4310

SUNCOM 994-4310

FAX Number (850) 922-9293
http://www.dot.state.fl.us/business/rddesign/index.htm

3. REVISIONS AND UPDATES

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

Design Bulletins for the Plans Preparation Manual are numbered and distributed
to all official Plans Preparation Manual holders. Design Bulletins have a maximum
life of two hundred seventy (270) days. Within this time period either an official
manual revision will be distributed or the Design Bulletin will become void.
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Structures design issues which are subject to modification and revision will be
processed in coordination with the Structures Design Office.

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

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

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

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

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

TRAINING:

None required.

FORMS ACCESS:

Documents marked as SAMPLES provide only a starting point allowing users to change
or alter the document as needed to fit specific situations. Samples are not official forms
of the Department.
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Chapter 1

DESIGN CONTROLS

1.1 General

Designs for highway and street projects are normally based on established design
standards 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 standards is influenced by traffic volume and composition, desired levels
of service, 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

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 must be developed and
approved during the programming and Project Development and Environmental (PD&E)
studies stages of each project. PD&E studies may not be performed on all projects. 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 numbers
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 manuals should be referenced for specific information
on design periods. Design Hourly Volume (DHV) shall be the 30th highest hour.

The following traffic design information should be available to the designer prior to or very
early in the design process. Depending on the project, a traffic design report should be
performed.

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

2. Existing hourly traffic volumes over minimum of 24 hour period, including peak
hour turning movements and pedestrian counts.
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Projected traffic growth rate.

Directional distribution factor (D).

30th highest hour as percentage of AADT (K).
Truck percentage (T) for daily and peak hour.
Design speed and proposed posted speed.

Design vehicle to be provided for by the designer.

© ® N o o W

Existing and proposed signalized intersections.
10. Special or unique traffic conditions.
11. Accident history and analyses within the project limits.

12. Recommendations regarding ‘parking or other traffic restrictions.

1.3 Capacity and Level of Service

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

When the design speed and roadway functional classification (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 traffic
operations model should be used. These modeis rather than planning level models should
also be used to evaluate the proposed designs. Special attention should be given to
intersection design and operation to ensure that they do not degrade the level of service
on the roadway segments.

Design Controls 1-2



Topic #625-000-005 January 1998
Plans Preparation Manual - Metric

1.4 Roadway Functional Classification

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

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

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

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

1.5 RRR Design

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

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

° Mainline bridges may remain in place if they have minimum cross sections
consisting of 3.6 m lanes, 3.0 m shoulder on the right and 1.0 m shoulder on the
left. For long bridges (over 60 m), the offset to the face of parapet or bridge rail on
both the left and right is 1.0 m measured from the edge of the nearest traveled lane.
Bridge railing shall meet or be upgraded to in accordance with the requirements of
Chapter 6, LRFD Structures Design Guidelines (SDG).

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

State Highway System - Design standards applicable for the State Highway System
facilities, other than interstate and freeways, are contained in this manual. The chapter on
Resurfacing, Restoration, and Rehabilitation (RRR) replaces the 7988 RRR Manual.
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1.6 Design Consistency and Driver Expectancy

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

» changes in design speed.
* changes in cross section.
* incompatibility in geometry and operational requirements.

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

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

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

Of course, this is not to say that widening creates unsafe conditions. Widening alone can
measurably improve the safety characteristics of a road, particularly on very narrow, low-
volume roads. Designers should, however, be aware of potential inconsistencies that
frequently can be overcome with relatively low cost treatments. In the case of widened
roads on old alignments, pavement markings, waming 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 which is intended to
permit vehicles to enter the stream of traffic without coming to a complete stop but which,
in reality, forces the vehicle to stop when a gap in the traffic stream is not immediately
available.
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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.
jo1 L

There are certain elements in the design of various components of the roadway which
particularly affect design consistency, driver expectancy, and vehicular operation. These
components include 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.

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 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. The Landscaping chapter of this volume discusses landscape design criteria. At
times extra right-of-way may be obtained for treatments if the need is identified early.
Retention/detention ponds and other wetlands can be attractive if well-designed and
placed in a location where they can be viewed from the roadway.

Vistas of exceptional beauty should be accentuated by the roadway geometrics. |deally,
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 multi-disciplined team including landscape
architects and planners.

1.8 Access Management

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

Each district has established an Access Management Review Committee to guide actions
in access management and median decisions through all the Department’s processes, and
has assigned various offices the responsibility to permit connections and administer other
parts of the program. In order to adhere to the program, the designer must be familiar with
the statute, the rules, adopted procedures and directives, and the district program. In
addition to driveway connections, features such as median openings affect safe and
efficient operation. 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 14-96.003 (3) & (4) and 14-96.015
gives the Department the authority to alter, relocate or replace connections in order to meet
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current Department standards. Furthermore, Section 14-96.011 of the Rule allows the
FDOT to revoke a permit .... "if the connection causes a safety or operational problem on
the State Highway System substantiated by an engineering study...."

Rule 14-97 also provides guidance on the treatment of existing features in the highway
improvement process:

14-97.003(1)(b)

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

In some cases where revisions are necessary due to operational or safety problems, it may
not be possible to totally upgrade a median opening or connection to the newest
standards because of existing conditions or constraints. In these cases, the designer
should provide the best solution, based on good engineering practice. Early identification
of access and median opening location in relation to individual parcels should be
completed before appraisal. Access Management Directive 625-010-021 requires the
following:

(a)  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).

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

Design Controls 1-7



Topic #625-000-005 January 1998
Plans Preparation Manual - Metric

(c) 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 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 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 s. 335.784. Nothing in s. 335.184
limits the Department's authority to restrict the operational characteristics of a particular
means of access. Service roads provide reasonable access. Corner property can be given
dire~t 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 if there are any conflicts between these guidelines and the statute
and rules, the statute and rules shall govern.
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FLORIDA DOT ACCESS MANAGEMENT GUIDELINES RULE 14-97
Table 1.8.1 Freeway Interchange Spacing
Access Interchange
Class Area Type Segment Location Spacing

(kilometers)

Area Type 1 CBD & CBD Fringe For Cities In Urbanized Areas 1.5
1 Area Type 2 Existing Urbanized Areas Other Than Area Type 1 3.0
Area Type 3 Transitioning Urbanized Areas And Urban Areas Other 5.0
Than Area Type 1 or 2
Area Type 4 Rural Areas 10.0
Table 1.8.2 Arterial Access Management Classifications & Standards
, Medians Connection Spacing| Median Opening
"Restrictive” physically (meters) Spacing Signal
Access | prevent vehicle crossing. (meters) Spacing
Llass "Non-Restrictive™” allow L (meters)
>70 <70 Directional Full

turns across at any point.

Service Roads

km/h km/h
IW
2 Restrictive with 400 200 400 800 800

3 Restrictive 200
4 Non-Restrictive 200
5 Restrictive 135
6 Non-Restrictive 135
7 Both Median Types 40

*800/400

* 800 meters for >70 km/h ; 400 meters for <70 km/h
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Table 1.8.3 Interim Standards
(newly constructed or transferred roads)
Connection Median Opening Spacing Signal
Posted Speed Spacing (meters) Spacing
(km/h) (meters) L. (meters)
Directional Full
|
60 km/h or less 40 100 200 400
"Special Cases"
60 km/h or less 75 200 400 400
60 -70 km/h 130135 200 400 400
Over 70 km/h 200 _400 800 400
Table 1.8.4 Corner Clearance at Intersections
Isolated Corner Properties
h Median Position Access Allowed Minimum (meters) |
Approaching Intersection Right In/Out 35 Class 7 &
Special
Cases
RESTRICTIVE |Approaching Intersection Right In Only 25
Departing Intersection Right In/Out 70 40
Departing Intersection Right Out Only 30
|
Approaching Intersection Full Access 70 40
NON- Approaching Intersection Right In Only 30
RESTRICTIVE Departing Intersection Full Access 70 40
Departing Intersection Right Out Only 30
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1.9 Design Speed

Design speed is a principal design control which regulates the selection of many of the
project standards used to design a roadway project. The selection of an appropriate
design speed must consider many factors. The AASHTO “A Policy on Geometric
Design of Highways and Streets, 1994” has a thorough discussion on design speed and
these factors.

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

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

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

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

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

Table 1.9.2 Minimum Design Speed
Florida Intrastate Highway System Facilities

Type Facility Minimum Design Speed (km/h)
Interstate and Rural and Urban 110
Freeways -
Urbanized 100
Arterials Rural 110
Urban and Urbanized 80

Note: Design Speeds for FIHS facilities less than the above minimums shall be approved by the
State Highway Engineer in accordance with the FIHS Procedure (Topic No. 525-030-250).
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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 Roadway and Traffic 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.

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

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

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.

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.

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

Many design standard considerations are related directly to the design speed, including
vertical and horizontal geometry and required sight distances. The minimum design values
are very closely related to traffic safety and cannot be compromised without an approved
design exception or design variation. See Chapter 23.
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Roadway and bridge typical sections developed for projects must reflect the values and
properties outlined in ltems 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 manual gives the requirements for approval
and concurrence of typical sections.

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

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

Figure Cross Reference

Table/Figure Figure Page
Number

Figure 2.0.1 Partial Bridge Sections, Divided Highways & Ramps 2-23

Figure 2.0.2 | Bridge Section, Crowned Section (Flush Shoulders) 2-24

Figure 2.0.3 | Partial Bridge Sections, Divided & Crowned (Urban) 2-25

Figure 2.0.4 | Bridge Section, Crowned Median (Urban) 2-26
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2.1 Lanes

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

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number
Table 2.1.1 Lane Widths 2-27
Table 2.1.2 Lane Widths - Special 2-28
Table 2.1.3 Ramp Widths 2-28
Table 2.1.4 Maximum Number of Lanes on the State Highway 2-29
System to be Provided by Department Funds
Figure 2.1.1 Standard Pavement Cross Slopes 2-30

2.1.1 Through or Travel Lanes

Standard practice is to provide lane widths as wide as practical, up to 3.6 meters.

21.2 Other Lane Widths

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

2.1.3 Ramp Traveled Way Widths

Ramp widths for tangent and large radii (150.0+ m) sections are given in the criteria tables
and figures. Ramp widths in other areas such as terminals are controlled by the curvature
and the vehicle type selected as the design control and are given in Table 2.14.1, Ramp
Widths. Typical details for ramp terminals are provided in the Roadway and Traffic
Design Standards.
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2.1.4 Bicycle Lanes

On rural projects with no curb and gutter, the paved shoulder, as well as the shoulder
portion of bridges, shall serve as a designated or undesignated bike lane.

On urban curb and gutter projects, bike lanes may be designated or undesignated. Urban
resurfacing projects may include restriping to provide bike lanes by using reduced interior
lanes or other lane combination widths.

The district bicycle coordinator should be consulted during design to establish appropriate
bike elements, if any, on a project by project basis.

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

2.1.5 Cross Slopes

For roadways the maximum number of travel lanes with cross slope in one direction is
three lanes. The algebraic difference in cross slope between adjacent through lanes should
not exceed 0.04.

Chapter 4 on Roadside Safety and Chapter 8 on Bicycle and Pedestrian Facilities
contain additional procedures and guidelines on slope design.

Cross slopes on bridges shall be on a uniform, straight-line rate, typically 0.02, in each
traffic direction, with no break in slope. The straight-line siope 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 and Structures designers in the development
of transitions is required to ensure compatibility and harmonizing at bridge approaches.

2.1.6 Roadway Pavement

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

.. iteria and procedures for selecting the type of pavement and the structural design of the
various surfacing courses are discussed in the pavement design manuals.
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2.1.7 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 Roadway and Traffic Design
Standards contain additional criteria and details.

2.1.8 Maximum Number of Lanes on the State Highway System

For the maximum number of lanes on the state highway system to be provided by
Department funds, see the criteria tables and figures. :

2.2 Medians
2.2.1 Median Width for Roadways

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

Tables and Figures Cross Reference

Table/Figure Title Page
Number
Table 2.2.1 Median Widths 2-31

Also see FDOT Policy Number 000-625-015, Muitilane Facility Median Policy
Statement. ‘

2.2.2 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 6 meters or less (3 meters each side of the centerline).

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 18 meters reach), twin structures
may be specified and the open distance between structures determined by the
practical capability of the maintenance and inspection equipment. This is
particularly important for girder superstructures because those areas that cannot
be reached by topside equipment might require catwalks, ladders or other access
features. Such features will add to the cost of superstructures and must be
accounted for in the initial selection of alternates.
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2.3 Shoulders

Roadway shoulder width, slope and superelevation criteria are provided in the criteria
tables and figures. Paved outside shoulders, 1.5 meters in width, are required on all new
construction, reconstruction and lane addition projects for all highways except freeways,
which generally require a 3.0 meter paved outside shoulder.

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

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number
Table 2.3.1 Shoulder Widths and Slopes - Freeways 2-32
Table 2.3.2 Shoulder Widths and Slopes - Arterials Divided 2-33
Table 2.3.3 Shoulder Widths and Slopes - Arterials Undivided 2-34
Table 2.3.4 Shoulder Widths and Slopes - Collectors Divided & 2-35
Undivided
Figure 2.3.1 Shoulder Superelevation 2-36
Figure 2.3.2 Typical Paving Under Bridge for Outside Shoulders 2-37

Roadway and Traffic Design Standards, Index 104, provides additional details for
paved shouiders.

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 3.0 meters. On roadway alignments
having 3.6 m shoulders with continuous barrier walls and closely spaced bridges, a 3.6 m
bridge shoulder width may be considered. The decision to use 3.6 m bridge shoulder
widths should be coordinated with the District Design Engineer.

For shoulder cross slope criteria on bridges see Section 2.1.5 of this chapter.
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It is desirable to pave the median section and a 3.0 meter 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.

2.3.1 Limits of Friction Course on Shoulders

Friction courses on limited access facilities shall be extended 0.3 meter onto both the
median and outside paved shoulders of roadways.

Friction courses should be extended the full width of the shoulder on free access highways
because of bicyclist usage. Terminating the friction course at the edge of travel lane or
within the paved shoulder should be avoided to accommodate bicycles.

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 300
meters 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 Roadway and Traffic
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.

Roadway and Traffic 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 aiso
included on the index.
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2.4 Roadside Slopes

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

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number
Table 2.4.1 Roadside Slopes 2-38

2.5 Borders

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

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number

Table 2.5.1 Highways with Flush Shoulders 2-39

Table 2.5.2 Highways with Curbs and Curb and Gutter 2-40

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

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

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

On existing streets and highways where RW cannot be acquired or where the decision has
been made to simply maintain and preserve the facility, the border area must be reserved
for the functional and safety needs of the facility. Extraordinary design effort will be
required to meet ADA requirements, driveway construction and the other essential
features. Spot R/W acquisitions may be required along the corridor to accommodate these
essential components. The absolute minimum border under these conditions is 2.4 meters.
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2.6 Grades

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

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number

Table 2.6.1 Maximum Grades 2-41

Table 2.6.2 Maximum Changes in Grade without Vertical Curves 2-41

Table 2.6.3 Criteria for Grade Datum 2-42

Table 2.6.4 | Grade Criteria for Curb and Gutter Sections 242

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

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

Clearance required above design high water for roadway base courses is given in the
criteria tables and figures. The limiting relationships between shoulder/pavement elevations
vs. water elevations are discussed in the FDOT Drainage Manual (Topic No. 625-040-
001).

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

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

Minimum stopping and passing sight distances are given in the criteria tables and figures:
Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number

Table 2.7.1 Minimum Stopping Sight Distance 243

Table 2.7.2 Minimum Passing Sight Distance 243

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
¢ iitions. :

2.8.1.1 Supplemental Alignment Control (Mainline)

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

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

Placement of stationing equations within the limits of a structure should be avoided on
¢ .ntract 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 criteria
tables and figures.
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Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number

Table 2.8.1a | Maximum Deflections without Horizontal Curves 2-44

Table 2.8.1b | Maximum Offset Deflection for Through Lanes 2-44

Through Intersections

Table 2.8.2a | Length of Horizontal Curves 2-45

Table 2.8.2b | Arc Length of Compound Curves with One-Half/Double 2-45
Radii - Turning Roadways

Table 2.8.3 Maximum Curvature of Horizontal Curve 2-46
Table 2.8.4 Maximum Horizontal Curvature Using 0.02 Cross 2-46
Slopes

For small deflection angles (5° or less) curves should be suitably lengthened to avoid the
distracting appearance of a kink. Curves should be at least 150 m long for a central angle
of 5° and the minimum increased 30 m for each 1° decrease in the central angle (270 m
for a 1° central angle.) This treatment may not be practical in developed or environmentally
sensitive areas or for major modifications of existing facilities.

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

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

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

»  80% of the transition for each curve should be located on the tangent.
» The suitable tangent length is the sum of the two 80% distances, or greater.

+  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).

The use of compound curves in horizontal alignment should be avoided where simple
curves can be used. When compound curves are necessary on open highways, the ratio
of the flatter radius to the sharper radius should not exceed 1.5:1. For turning roadways
and intersections a ratio of 2:1 (where the flatter radius precedes the sharper radius in the
direction of travel) is acceptable.
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The length for compound curves for tuming roadways when foliowed by a curve of one-half
radius or preceded by a curve of double radius should be as shown in Table 2.8.2b.

2.8.1.2 Supplemental Alignment Control (Intersections)

For redirection or offset deflection of through lanes through intersections see the values

-given in Table 2.8.1b. Curves are not required for these angular breaks. However, short
curves may be desirable at each end, especially if pavement markings are used through
the intersection to provide positive guidance to the motorist.

2.8.1.3 Roadway Transitions

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

2.8.2 Vertical Curves

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

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number
Table 2.8.5 Minimum Lengths of Crest Vertical Curves Based on 247
Stopping Sight Distance
Table 2.8.6 Minimum Lengths of Sag Vertical Curves Based on 2-48
Stopping Sight Distance and Headlight Sight Distance
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2.9 Superelevation

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

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

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number

Table 2.9.1 Superelevation Rates for Rural Highways, Urban 2-49
Freeways and High Speed Urban Highways

Figure 2.9.1 Superelevation Rates for Rural Highways, Urban 2-50
Freeways and High Speed Urban Highways

Table 2.9.2 Superelevation Rates for Urban Highways, and High 2-51
Speed Urban Streets

Figure 2.9.2 | Superelevation Rates for Urban Highways, and High 2-52
Speed Urban Streets

Table 2.9.3 Superelevation Transition Slope Rates for Rural 2-53
Highways, Urban Freeways and High Speed Urban
Highways

Table 2.9.4 Superelevation Transition Slope Rates for Urban 2-53
Highways and High Speed Urban Streets
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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.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number

Figure 2.10.1 Clearances - Rural & Urban Freeways, Arterials and 2-54
Collectors, with Projected 20-yr. ADT 1500 or Greater

Figure 2.10.2 Clearances - Rural Arterials and Collectors, with 2-55
Projected 20-yr. ADT Less than 1500

Figure 2.10.3 Clearances - Urban Arterials and Collectors 2-56
(Without Curb & Gutter)

Figure 2.10.4 Clearances - Urban Arterials and Collectors 2-57
(Curb & Gutter)

Table 2.10.1 Vertical Clearances for Bridges 2-58

Table 2.10.2 Minimum Vertical Clearances for Signs 2-59

Table 2.10.3 Minimum Vertical Clearances for Signals 2-59

2.10.1 Vertical Clearance over Water

The minimum vertical clearance for structures over water are as follows:

Environment:

1) For concrete superstructures classified as moderately aggressive or extremely
aggressive due to chloride content, the minimum vertical clearance is 4.0 meters above
Mean High Water (MHW).

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

Drainage:

The minimum vertical clearance requirement shall also conform with the FDOT Drainage
Manual, Chapter 4 (Topic No. 625-040-001).
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Navigation:

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

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

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

Roadway horizontal clearances are contained in the criteria tables and figures. Horizontal
Clearance applies to rural and urban highways with either flush shoulders or with curbs.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number
Table 2.11.1 | Horizontal Clearance for Traffic Control Signs 2-60
Table 2.11.2 | Horizontal Clearance for Light Poles 2-60
Table 2.11.3 | Horizontal Clearance for Utility Poles, Fire Hydrants, Etc. 2-60
Table 2.11.4 | Horizontal Clearance to Signal Poles and Controller 2-61
Cabinets for Signals
Table 2.11.5 | Horizontal Clearance to Trees 2-61
Table 2.11.6 | Horizontal Clearance to Bridge Piers and Abutments 2-61
Table 2.11.7 | Horizontal Clearance to Other Roadside Obstacles 2-61
Figure 2.11.1 | Horizontal Clearance to Guardrail 2-62

For horizontal clearances where roadways overpass railroads refer to Chapter 6 of this
manual.

2.12 Clear Zones

Clear zone applies adjacent to traveled ways with flush shoulders. Clear zone does not
apply when curb or curb and gutter is adjacent to the traveled way. Clear zones are
contained in the criteria tables and figures.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number
Table 2.12.1 Clear Zone Widths 2-63
| Table 2.12.2 Clear Zone Widths on Curved Alignments on Highways 2-64
with Flush Shoulders
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2.13 Intersections

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

2.13.1 Circular intersections (Roundabouts)

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

» Entry is by gap acceptance by having a yield condition at all entry legs.
« Speeds through the intersection are 40 km/h or less.

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

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

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

2.13.2 Queue Length for Unsignalized Intersections

Turn lanes should comply with Roadway and Traffic 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 15.0 m (2 vehicles) should be provided for rural areas and small urban areas; for other
urban areas a minimum queue length of 30.0 m (4 vehicles) should be provided.

2.14 Interchanges

Design guides and criteria presented heretofore and in the Roadway and Traffic Design
Standards are also applicable to the proper design of interchanges with their inherent
ramps, speed change, merging and weaving lanes.

Criteria Tables and Figures Cross Reference

Table/Figure Title Page
Number
Table 2.14.1 | Ramp Widths - Turning Roadways 2-65
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2.14.1 Limited Access Limits at Interchanges

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

For rural interchanges, limited access will extend along the crossroad to a point 90 m
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 90 m minimum beyond the radius point
of the retum. In this case also, the radius point most remote from the project will control.

For interchanges in urban areas, the criteria given above will apply except that the limited
access will end a minimum of 30 m beyond the end of taper or the radius point of the
return.

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

Limited access along crossroads overpassing (no interchange) limited access facilities
shall be extended approximately 60 meters, measured from the mainline right of way line,
along the crossroad. The fence is generally tied into the crossroad structure end bent
unless required along the crossroad.

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

214.2 Median Openings at Interchanges

Median opening locations at interchanges on arterial roads must consider Access
Management Rule 14-97 (14-97.003(1)(j)2) which states "The minimum distance to the
first median opening shall be at least 400 m as measured from the end of the taper of the
egress ramp.” This standard is to be applied in accordance with the FDOT median opening
decision process. As a minimum, for all cross road facilities at interchanges in both rural
and urban areas, a median opening may be centered no less than 15 m beyond the end
of limited access except that a minimum distance of 200 m to the ramp median opening
will be required. In no case should access be permitted between the interchange proper
and the median opening as established by this criteria.

2.14.3 Ramp Widths

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

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

Criteria Tables and Figures Cross Reference

Table/Figure : Title Page
Number
Table 2.15.1 Conventional Lighting - Roadways 2-66
Table 2.15.2 Highmast Lighting - Roadways ' 2-66
Table 2.15.3 Underdeck Lighting - Roadways 2-66
Table 2.15.4 Rest Area Lighting 2-67
' Table 2.15.5 | Mounting Height Restrictions 2-67
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Introduction to Criteria Tables and Figures

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

1.

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

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

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

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

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

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

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

Rural Areas: Places outside the boundaries of concentrated populations that
accommodate higher speeds, longer trip lengths and freedom of movement, and
are relatively free of street and highway networks. Rural environments are
surroundings of similar characteristics.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

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

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

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

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

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

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

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

High Speed: Descriptive term used to summarize all conditions governing the
selection of Design Speeds 80 km/h and greater.

Low Speed: Descriptive term used to summarize all conditions governing the
selection of Design Speed of less than 80 km/h.

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.)

Low Volume and High Volume: Descriptive term used to describe certain
operating characteristics and driver expectancy on highways. Criteria for some
elements are selected according to these qualifying controls. Standards for these
controls are given in the following table.
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STANDARDS FOR LOW AND HIGH VOLUME HIGHWAYS
IN ANNUAL AVERAGE DAILY VOLUMES

HIGHWAY TYPE LOW VOLUME HIGH VOLUME
AADT AADT

FREEWAY - URBAN

4-LANE FACILITY 57,000 69,000

6-LANE FACILITY 86,000 103,000

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

4-LANE FACILITY 46,000 56,000

6-LANE FACILITY 69,000 83,000

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

2-LANE FACILITY 16,000 20,000

4-LANE FACILITY 37,000 43,000

6-LANE FACILITY 55,000 64,000

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

2-LANE FACILITY 9,000 14,000

4-LANE FACILITY 38,000 47,000

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

2-LANE FACILITY 11,000 16,000

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

2-LANE FACILITY 8,000 13,000

4-LANE FACILITY 30,000 38,000

LOW VOLUME FACILITIES ARE HIGHWAY TYPES WITH PROJECTED DESIGN 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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Figure 2.0.1 Partial Bridge Sections

Inside Outside
Shoulder Shoulder
1.8 m /| Llone = 4.5 m 1.8 m
1.8 m 2 lones = 7.2 m 3.0m
RAMPS
* Minimum values may change if on horizontal curve.
1.8 m 2 Lanes , Aux. Lane , 3.0 m
30m 3~-4 Lanes iAux. Lone 30om
1.8 m 2 Lanes 3.0m
30m 3~4 Lones 3.0m
R Shoulder Shoulder
- %
3.0 m Min.
1
l € Median
i
. Varies 2~3~4 Lanes | Aux. lane 1.8 m
Rdwy. Pl
i (See Rdwy. Flans) 2-3-4 Lanes | 3.0m
i
Barrier Wall
W\ Shoulder Shoulder ‘ﬂ

- |

DIVIDED HIGHWAYS

** Recommended, see Section 2.2.2

FREEWAYS AND DIVIDED ARTERIALS (4 OR MORE LANES)
DESIGN SPEED 90 kms/h AND GREATER
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Figure 2.0.2 Bridge Section

Shoulder
Width x

Shoulder
Width Travel Lanes

l'/Q Rawy.
\ | | /]
|

CROWNED SECTION
(UNDIVIDED - ARTERIALS AND COLLECTORS)

* Shoulder Widths:

High Volume = 3.0 m
Normal Volume = 3.0 m
=24 m

Low Volume
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Figure 2.0.3 Partial Bridge Sections

** /ncludes Shoulders. Travel Lanes. Bicycle Lanes efc.
450

NOTE: Al dimensions are in millimeters (mm), Edge of 7001 50
except as noted. Travel Lane—"
Gutter Line— 2
Cj Median % Full Section (Between Gutter Lines)  Sidewalk /.
: { | 750 Min. 400
I Edge of Trovel Lane
. [\ or Bicycle Lane (RT.)
I/ ]
l L r
]
' 3.0 m Min.*
ILRa:‘sed Median #% Full Section (Between Guiter Lines)  Sidewalk |
l —*‘T.\LOO %L 1400
'L Edge of Travel Lane
| ! Or Bicycle Lane (RT.) I— !
' I
1
i

DIVIDED  HIGHWAYS

URBAN: Design Speed of 70 km/h or less (Curb & Gutter)
* Recommended, see Section 2.2.2

| Sidewalk  #% Full Section (Beitween Guiter Lines) Sidewalk

€ Rawy.
o 1 %0 400
rf\ : Edge of Travel Lane
or Bicycle Lane (RT.)

\

i
]
1

|
CROWNED  SECTION

URBAN: Design Speed of 70 km/h or less (Curb & Gutter)
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Figure 2.0.4 Bridge Section

Raised
Traveied Median Or Troaveled
* Way Barrier Way *

* % %% Sidewalk | *¥ %% Sidewalk
\‘ﬂ

1 Traffic
| Traffic Barrier #=_|
ﬂ f\'/ Barrier »» m
*

** HANDRAIL * %% HANDRAIL

DIVIDED ARTERIALS AND
COLLECTORS - URBAN

* 750 mm Minimum, 1.2 m desirable
2.4 m minimum for long bridges (/150 m or greater) and or
high level bridges.
3.0 m minimum for sections where the approoch roadway
has flush shoulders (non-curb section)

*k Use traffic barrier and triple rail pedestrian handrail if heavy
pedestrian traffic is anticipated or facility is near a school,
or design speeds on the bridge are 80 km/h or greater.

kK If fishing is to be allowed but bicycle traffic is prohibited.
the concrete parapet shall be 6/0 mm high. Use metal rail
shown in Index 720..

*x%%  Sidewalks shall be a minimum of 1.5 m in clear width and may be
located .along one side of the bridge only.
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21 Lanes
Table 2.1.1 Lane Widths
LANE WIDTHS (METERS)
FACILITY AUXILIARY
THROUGH
T R25EL SPEED TURNING
TYPE AREA CHANGE | (LT/RT/MED) | PASSING | CLIMBING
Rural 36 36 — -—_ 36
FREEWAY
Urban 36 36 — —_— 36
Rural 36 36 36 36 36
ARTERIAL
Urban 36, 36, 36,4 36, 36
Rural 36¢ 33, 33,4 3.3,5 36
COLLECTOR
Urban 33, 33, 3334 3.3, 36

5. 3.6 when truck volume more than 10%.

6. 3.3 for low volume AADT.

1. 3.3 permitted if one of these conditions exist:
* R/W and existing conditions are stringent controls
« Facility operates on interrupted flow conditions
« Design speed 80 km/h or less
« Intersection capacity not adversely affected
* Truck volume 10% or less

2. 3.6 lanes for all 2-lanes for all 2-lane rural.

3. 3.6 lanes in industrial areas when R/W is available.

4. With severe R/W controls, 3.0 turning lanes may be used where speeds are 60 km/h or less and
the intersection is controlled by traffic signals. Median turn lanes shall not exceed 4.5.

Design Geometrics & Criteria
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21 Lanes
Table 2.1.2 Lane Widths - Special
LANE WIDTHS (METERS)
FACILITY SPECIAL
URBAN
TYPE AREA Hov | BicycLe | OFF STSTEM MULTI-
PURPOSE ,
Rural 3.6 —_— 3.3, —_
FREEWAY
Urban 3.6 —_— 3.3, _—
Rural 36 15, 3.3 —
ARTERIAL
Urban 36 1.2, 3.3 24,
: Rural — 15, 3.3 —
COLLECTOR
Urban —_ 1.2, 3.3 24,

1. Separated or concurrent flow.

3. Designated or undesignated.

2. Designated or undesignated shoulder pavement.

4. For Interstate highway detours, at least one 3.6 lane must be provided in each direction.

5. Urban multi-purpose lanes are usually used as refuge lanes but may be used for loading zones,
bus stops, emergency access and other purposes. Parking that adversely impacts capacity or
safety is to be eliminated whenever practical. Standard parking width is measured from lip of
gutter, with a minimum width of 2.4 m 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 (0.02) in all directions.

6. 3.0to 3.6 lanes for commercial and transit vehicles.

Table 2.1.3 Ramp Widths

RAMP WIDTHS (RAMP PROPER) FOR TANGENT AND LARGE RADII (>150 m) SECTIONS

ONE LANE RAMPS

4.5 Meters

TWO LANE RAMPS

7.2 Meters

For ramp widths at turning roadways see Table 2.14.1.

Design Geometrics & Criteria
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2.1 Lanes

Table 2.1.4 Maximum Number of Lanes on the State Highway System
to be Provided by Department Funds

Turnpike Mainline , N/A 4 Lanes
Limited Access Highways , 10 I-:ahes 3 6 Lanes
Controlled Access Highways , 6 Lanes (4 Minimum) 6 Lanes (4 Minimum)

Limited Access Highways 10 Lanes 6 Lanes

Other State Highways 6 lanes 4 | anes

Footnotes:
1. "Turmnpike Mainline" - means Florida's Turnpike from the vicinity of the Palm Beach/Martin
County line to Kissimmee.

2. "Limited Access" includes the Interstate System, Turnpike facilities not on the Turnpike Mainline,
and additional iimited access facilities on the State Highway System.

3. Limited access facilities will be limited to six lanes. In all urbanized areas with populations
greater than 200,000 persons, in addition to these six lanes, the ultimate improvement may
include up to four physically separated exclusive lanes (two in each direction) for through traffic,
public transit vehicles and other high occupancy vehicles. Where provided, access to and
egress from these exclusive lanes within the urbanized area will be restricted to public transit
and high occupancy vehicles.

4. Florida Intrastate Highway System (FIHS) Controlled Access facilities will be a minimum of four
and a maximum of six lanes with a restricted median. Interim upgrades to existing two lane
facilities will be considered.

5. Other non-FIHS state highways will be limited to six lanes in urbanized areas greater than
50,000 population and four lanes outside such urbanized areas.

General Notes:

1. Any needed capacity beyond the maximum number of lanes may be provided by other
transportation alternatives and strategies and acquisition of sufficient right of way for alternative
transportation options. Emphasis on the development of intercity rail service will be placed on
the following corridors: '

+ Tampa - Orlando + Miami - Tampa
» Orlando - Miami « Orlando - Jacksonville
Additional corridors may be added based on favorable rail-related market/ridership assessments.

2. Exceptions to this Policy (Topic No.: 000-525-040-g; 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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2.1 Lanes

Figure 2.1.1 Standard Pavement Cross Slopes

] Lane

Lane -
02
FQJ
[ Lane Lane
T el e
| Lane | Lane Lane
] .02*‘ .02_-.

“

All Lanes One Direction

| Lane | Lane _ Lane _
—02 | o2 |
:ﬁ“
Lane Lane Lane Lane Lane
.02 -=—.02 02— 02—
'{/M
| Lane Lane Lane | Lane | Lane Lane
I 03 —-.02 1 -—.02 | 02— I 02

E%/{/,/“'

not applicable to parabolic crowns.

Maximum pavement cross slopes on tangent sections are:
0.04 for design speeds of 80 knvh or less.
0.03 for design speeds greater than 80 km/h.

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.

Design Geometrics & Criteria
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2.2 Medians

Table 2.2.1 Median Widths

MEDIAN WIDTHS (METERS)
TYPE FACILITY WIDTH
FREEWAYS

Interstate, Without Barrier 19.2,
Other Freeways, Without Barrier

Design Speed >100 km/h 18.0

Design Speed < 100 km/h 12.0
All, With Barrier, All Design Speeds 7.8,

ARTERIAL AND COLLECTORS

Design Speed > 80 km/h 12.0

Design Speed < 80km/h 6.6,

Paved And Painted For Left Turns 3.6,

1. 26.4 when future lanes planned.

2. Based on 0.6 median barrier and 3.6 shoulder.

for design speeds < 60 km/h.

Management Rules.

Median width is the distance between the inside (median) edge of the travel lane of each roadway.

3. On reconstruction projects where existing curb locations are fixed due to severe right of way
constraints, the minimum width may be reduced to 6.0 for design speeds=70 km/h, and to 5.0

4. Restricted to 5-lane sections with design speeds < 60 kmv/h. On reconstruction projects where
existing curb locations are fixed due to severe right of way constraints, the minimum width may
be reduced to 3.0. These flush medians are to include sections of raised, restrictive islands for
pedestrian refuge and to conform with the "Multilane Facilities Median Policy" and the Access

Design Geometrics & Criteria
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2.3 Shoulders
Table 2.3.1 Shoulder Widths and Slopes - Freeways

ramp pavement.

WIDTH (METERS)
SLOPES
WITHOUT SHOULDER GUTTER WITH SHOULDER
HIGHWAY TYPE GUTTER
FULL WIDTH | PAVED WIDTH | FULL WIDTH | PAVED WIDTH NORMAL ,
Median Median Median Median Median
Outside or Outside or Outside or Outside or Outside or
Left Left Left Left Left
% 4-Lane or More 36 3.6 30 3.0 465 465 24 24 .06
i 3-Lane 36 36 3.0 30 | 465 | 465 | 24 24 06
2-Lane 3.6 24 3.0 1.2 4,65 4.05 24 18 05
HOV Lane N/A 42 N/A 3.0 N/A N/A N/A N/A N/A 05,
1-Lane Ramp 1.8 1.8 1.2 06 3.45 3.45 1.2, 1.2
2-Lane Ramp
Non-Interstate 3.0 24 24 12 4.65 405 24 18
2-Lane Ramp
Interstate 36 24 3.0 12 465 4.05 24 1.8
FREEWAYS [C-D Road 05
(Lanes One |1-Lane 18 1.8 1.2 0.6 3.45 345 1.2 12
Way) C-D Road 06
2-Lane 3.6 24 3.0 1.2 465 4.05 24 1.8 )
C-D Road ' '
3-Lane 36 36 3.0 3.0 465 465 | 24 24
C-D Road .06
> 3-Lane 3.6 36 3.0 3.0 465 465 24 24
Auxiliary Lane
Climbing & 36 N/A 3.0 N/A 465 N/A 24 N/A N/A
Weaving
Auxiliary Lane
Mainline
Terminal:
1-Lane Ramp| 24 N/A 1.8 N/A 3.45 N/A 1.2 N/A N/A
2-Lane Ramp| 3.6 N/A 3.0 N/A 465 N/A 24 N/A N/A
See COLLECTORS Table 2.3.4
Frontage Road | For Local Roads And Streets See The FDOT “Manual Of Uniform Mimimum Standards For Design,
Construction And Maintenance For Streets and Highways.”
i
1. Shoulders shall extend 1.2 back of shoulder gutter and a 0.06 slope back toward the gutter.
2. 0.06 when 4 lanes or more combined.
3. Shoulder pavement iess than 1.8 in width and adjoining shoulder gutter shall be the same type, depth and slope as the

Design Geometrics & Criteria

2-32




Topic #25-000-005 January 1998
Plans Preparation Manual - Metric

2.3 Shoulders

Table 2.3.2 Shoulder Widths and Slopes - Arterials Divided

WIDTH (METERS)
WITHOUT WITH SLOPES
HIGHWAY TYPE SHOULDER GUTTER SHOULDER GUTTER
FULL WIDTH | PAVED WIDTH | FULL WIDTH |[PAVED WIDTH NORMAL ,
Median Median Median Median Median
Outside | or |Outside,| or |[Outside]| or |Outside| or |Outside or
, Left Left Left Left Left
3.6 3.6 15 1.2 4.65 4.65 2.4 24
4-Lane 3.0 3.0 15 1.2 465 4.65 24 2.4 .06
24 24 15 1.2 4.05 405 1.8 1.8
3.6 3.6 1.5 0.0, 4.65 4.65 24 2.4
3-Lane 3.0 3.0 15 00, 465 4.65 24 2.4
24 24 1.5 0.0, 4.05 4.05 1.8 1.8
3.6 2.4 15 0.0, 465 4.05 2.4 1.8 05
2-Lane 3.0 24 15 0.0, 4.65 4.05 24 1.8 :
24 1.8 1.5 00, 4.05 3.45 1.8 1.2
1-Lane Ramp 1.8 1.8 1.5 0.6 3.45 3.45 124 1.2
2-Lane Ramp 3.0 1.8 15 06 4.65 4.05 2.4 1.8
C-D Road
1-Lane 1.8 1.8 15 0.6 345 3.45 12 1.2
ARTERIALS | C-D Road 06
Divided 2-Lane 24 1.8 15 0.0 4.05 3.45 1.8 12 :
(Lanes One | Auxiliary Lane | Same Same Same Same
Way) Climbing & As N/A As N/A As N/A As N/A N/A
Weaving Travel Travel Travel Travel
Lanes Lanes Lanes Lanes
Auxiliary Lane
Mainline
Terminal:
1- Lane Ramp 24 N/A 15 N/A 345 N/A 1.2 N/A N/A
2 - Lane Ramp 3.6 N/A 3.0 N/A 4.65 N/A 2.4 N/A N/A
Same | Same
Auxiliary Lane As As
At-Grade Travel | Travel 1.5 0.0 3.45 N/A 1.2 N/A .05-.06

Intersection Lanes | Lanes

Frontage Road | See Collectors Table 2.3.4
For Local Roads And Streets see the FDOT “Manual Of Uniform Minimum Standards For
Design, Construction And Maintenance For Street And Highways.”

N_\

Hw

Shoulders shall extend 1.2 back of shoulder gutter and have a 0.06 slope back toward the gutter.

Shoulder shall be paved full width through rail-highway at-grade crossings, extending a minimum distance of 7.6 on each side of the
crossing measured from the outside rail. For additional information see Standard Index No. 17882.

Shoulder pavement less than 1.8 in width and adjoining shoulder gutter shall be the same type, depth and slope as the ramp pavement.
Paved 0.6 wide where turf is difficult to establish. Paved 1.2 wide (a) in sag vertical curves, 30 m minimum either side of the low point,
and (b) on the low side of superelevated traffic lanes extending through the curves and approximately 90 m beyond the PC and PT.

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

Table 2.3.3 Shoulder Widths and Slopes - Arterials Undivided

WIDTHS (METERS) SLOPES
HIGHWAY TYPE WITHOUT WITH NORMAL ,
SHOULDER GUTTER SHOULDER GUTTER
FULL PAVED FULL PAVED
WIDTH WIDTH , WIDTH WIDTH
36 1.5 4,65 24
Multi-Lane 3 3.0 1.5 465 24
24 1.5 4.05 1.8
36 1.5 4.65 24 06
2-Lane 3.0 1.5 465 24 :
24 1.5 4.05 1.8
ARTERIALS —
Undivided Auxiliary Lane Same
(lanes At-Grade As 1.5 3.45 1.2
Two-Way) Intersections Travel
Lanes
See COLLECTORS Table 2.3.4
Frontage For Local Roads And Streets See The FDOT “Manual
Road Of Uniform Minimum Standards For Design,
Construction And Maintenance For Streets And
Highways."
1. Shoulders shall extend 1.2 back of shoulder gutter and have a 0.06 slope back toward
the gutter.
2. Shoulder shall be paved full width through rail-highway at-grade crossings, extending a
minimum distance of 7.6 on each side of the crossing measured from the outside rail. For
additional information see Standard Index No. 17882.
3. All multi-lane facilities shall conform to the Department “Mulﬁlane Facilities Median

Policy” Topic No. 000-625-015.

LEGEND X......High Volume Highways
FOR X......Normal Volume Highways
VALUES X.....Low Volume Highways
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Table 2.3.4 Shoulder Widths and Slopes - Collectors Divided and Undivided

WIDTHS (METERS)
SLOPES
WITHOUT SHOULDER GUTTER WITH SHOULDER GUTTER
HIGHWAY TYPE FULL PAVED FULL PAVED NORMAL ,
WIDTH WIDTH WIDTH WIDTH
Median Median Median Median Median
Outside Or |Outside,| Or |[Outside| Or |Outside Or  |Outside Or
Left Left Left Left Left
36 3.6 15 00, 4.65 4.65 24 24
3-Lane 3.0 3.0 15 0.0, 4.65 465 24 24
24 24 1.5 0.0, 4.05 4.05 1.8 1.8
COLLECTORS 3.6 24 1.5 0.0, 4.65 4.05 24 1.8
Divided 2-lane 3.0 24 1.5 0.0, 4.65 4.05 24 1.8 .06 05
(Lanes 2.4 1.8 1.5 0.0, 4.05 3.45 1.8 1.2
One-Way) Auxiliary Same Same
Lane As As 15 1.2 345 N/A 1.2 N/A
At-Grade Travel Travel
Intersection Lanes Lanes
36 1.5 465 24
Multi- 3.0 1.5 4.65 24
Lane 4 24 1.5 4.05 1.8
COLLECTORS
Undivided
(Lanes - 36 1.5 4.65 2.4 06
Two_way) -Lane 30 15 465 24
24 1.5 4.05 1.8
Auxiliary Same Same
Lane As As 3.45 1.2
At-Grade Travel Travel
Intersection Lanes Lanes
1. Shoulders shall extend 1.2 back of shoulder gutter and have a 0.06 slope back toward the gutter.
2. Shoulder shall be paved full width though rail-highway at-grade crossings, extending a minimum distance of 7.6 on each
side of the crossing measured from the outside rail. For additional information see Standard Index No. 17882.
3. The median shoulder may be paved 0.6 wide in areas of the State where establishing and maintaining turf is difficult;

however, shoulders shall be paved 1.2 wide (a) in sag vertical curves, 30 m minimum either side of the low point, and (b)
on the low side of superelevated traffic lanes, extending through the curve and approximately 90 m beyond the PC and PT.

4, All muiti-lane facilities shall conform to the Department “Multilane Facilities Median Policy,” Topic No. 000-625-015.
LEGEND X......High Volume Highways

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

Figure 2.3.1 Shoulder Superelevation
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2.3 Shoulders

Figure 2.3.2 Typical Paving Under Bridge For Outside Shoulders
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In The Plans

All Dimensions Shown In Meters
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24 Roadside Slopes

Table 2.4.1 Roadside Slopes

RURAL & URBAN RURAL ARTERIALS AND URBAN ARTERIALS AND
FREEWAYS, RURAL COLLECTORS WITH COLLECTORS WITH CURB
ARTERIALS AND PROJECTED 20 YR. ADT & GUTTER
TYPE OF | COLLECTORS, WITH LESS THAN 1500 AND RURAL
FACILITY | PROJECTED 20 YEAR LOCALS, URBAN ARTERIALS
ADT OF 1500 OR AND COLLECTORS WITHOUT
GREATER CURB & GUTTER
DESIGN SPEED
DESIGN SPEED 80 km/h OR LESS
80 km/h OR GREATER ALL SPEEDS
Height Height Height
of Fill Rate of Fill Rate of Fill Rate
(meter) (meter) (meter)
0.0-1.5 1.6 0.0-1.5 | 1:6 except where R’IW
is insufficient, then 1:6
1.56-3.0 1:6 to edge of to edge of CZ and 1:3 1:2 to suit property
Front CZand 1:4 will be permitted owner, not flatter
Slope All than 1:6. R/W cost
3.06.0 1:6 to edge of 1.5-6.0 | 1:6 to edge of CZ and must considered for
CZand 1:3 1:3 except where high fili sections in
R/W is insufficient urban areas
>6.0 1:2 (with then 1:2 will be
guardrail) permitted
Back 1:4 or 1:3 with 1:2 or to suit
Slope All a standard All 1:4 when RIW All property owner.
width permits or 1:3 Not flatter than
trapezoidal 1:6.
ditch
and 1:6 front
slope
Transverse 1:10 or flatter
Slopes All (freeways) All 1:4 All 14
1:4 (others)

* Height of Fill is the vertical distance from the edge of the outside travel lane to the toe of front slope.
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2.5 Borders

Table 2.5.1 Highways with Flush Shoulders

.

Border

I

<
Roadway I'; Shoulder Point
—_

BORDER
TYPE FACILITY MINIMUM WIDTH (METERS)

FREEWAYS (INCLUDING INTERCHANGE
RAMPS)

ARTERIALS
COLLECTORS
Design Speed > 80 km/h

ARTERIALS
COLLECTORS 10.0

Design Speed < 80 km/h

25.0

12.0
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2.5 Borders

Table 2.5.2 Highways with Curbs and Curb and Gutter

Border

13

Sidewalk

Buffer Strip

Curb Traveled Way

BORDER

TYPE
FACILITY

MINIMUM WIDTH (METERS)

TRAVEL LANES AT CURB

BIKE LANES OR OTHER
AUXILIARY LANES AT CURB

ARTERIALS
COLLECTORS

Design Speed> 70 km/h

4.2

3.6

ARTERIALS
COLLECTORS

Design Speed< 60 km/h

36

3.0

URBAN COLLECTOR
STREETS

Design Speed< 50 km/h

3.0

24

Design Geometrics & Criteria

2-40



Topic #625-000-005
Plans Preparation Manual - Metric

January 1998

2.6 Grades
Table 2.6.1 Maximum Grades
MAXIMUM GRADES IN PERCENT
DESIGN SPEED (km/h)
TYPE OF
HIGHWAY AREA FLAT TERRAIN ROLLING TERRAIN
50 | 60 | 70 | 80 | 90 {100{110 | 50 | 60 | 70 | 80 | 90 |100 |110
Rural .
FREEWAYS, | .~ —|—14]14|3]|]3|3|—]|—]|5]|5]|4]24
Rural |[—| 5|54 |3]|]3[3|—]|6]|6]|5]4]4
ARTERIALS ,
Urban s8l7l7]l6]|5|5}|—]|9]|8]8]7]|]6]|6|—
Rurai | 7|7 1716 |5]5|4]|]9]|8|8|7]|6]F¢6
COLLECTORS ; |{Urban glolol7]|e6}65|11{10}10}]8 |77
Industrial, | 4 [ 4 | 4 |3 |3 |3 |—I|5!5|5)]4|a4]a]—
FRONTAGE ROAD Require Same Criteria As Collectors.
DESIGN SPEED <30 400 50 60 70 to 80
RAMPS (km/h)
GRADES (%) 6to8 5t07 4106 3t05

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

which

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

1. Interstaste designed to 110 km/h will be restricted to 3% maximum grade.

3. On 2-lane highways critical length of upgrades shall not be exceeded. Critical lengths are those
reduce the speeds of 180 kg/kW trucks by more than 15 km/h.

Table 2.6.2 Maximum Change in Grade Without Vertical Curves

DESIGN SPEED
(km/h) 30 40 50 60 80 90 100 110
MAXIMUM CHANGE
IN GRADE IN 1.20 1.10 1.00 .80 .60 .50 40 .20
PERCENT
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2.6 Grades

Table 2.6.3 Criteria for Grade Datum

ROADWAY BASE CLEARANCE ABOVE DESIGN HIGH WATER ELEVATION
TYPE FACILITY REQUIRED CLEARANCE
Freeways and Rural Multi-lane Mainline 0.9m
Ramps (proper) 06m
Low Point on Ramps at Cross Roads 0.3m
Rural Two-lane with Design Year ADT Greater than 1500 VPD 06m
All Other Facilities Including Urban 03m

Table 2.6.4 Grade Criteria for Curb and Gutter Sections

GRADES ON CURB AND GUTTER SECTIONS
Minimum Distance Required between VPI's 75 m
Minimum Grade (%) 0.3%

~ (See Table 2.6.1 for Maximum Grades)
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2.7 Sight Distance
Table 2.7.1 Minimum Stopping Sight Distance

.. MINIMUM STOPPING SIGHT DISTANCE (METERS)
(Based on height of eye of 1.070 m and height of object 0.150 m above road surface)
GRADES OF 2% OR LESS
DESIGN
SPEED FREEWAYS
(km/h) ARTERIALS COLLECTORS
Interstate Other
40 — — —_ 45
50 — —_ 60 60
60 — —_— 85 80
70 — 110 110 100
80 — 140 120 120
Q0 170 150 145 140
100 190 175 170 160
110 225 210 200 —
ADJUSTMENT IN DISTANCE FOR GRADES GREATER THAN 2%
INCREASE IN LENGTH FOR DOWNGRADE (m) [ DECREASE IN LENGTH FOR UPGRADE (m)
DESIGN
SPEED Grades Grades
(km/h)
3% | 4% | 5% | 6% | 7% | 8% | 9% || 3% | 4% | 5% | 6% | 7% | 8% | 9%
40 3 3 3 6 6 9 9 3 3 3 3 3 3 6
50 3 6 6 9 9 12 12 3 3 3 6 6 6 6
60 6 6 9 12 15 18 20 3 6 6 6 6 9 9
70 6 9 12 15 18 25 27 6 6 6 9 9 12 12
80 9 12 18 20 25 30 - 6 9 9 12 12 15 —
90 12 15 20 25 30 35 -— 6 ] 12 12 15 15 -
100 15 20 27 34 40 -— - 9 12 15 15 18 - -
110 18 25 30 40 45 - — 12 12 15 18 20 - —
Table 2.7.2 Minimum Passing Sight Distance
_ " MINIMUM PASSING SIGHT DISTANCE SMETERSL
{Based on height of eye of 1.070 m and height of object 1.300 m above road surface)
Design Speed (km/h) 40 50 60 70 80 90 100
2-Lane, 2-Way Facilities 285 345 410 485 545 605 670
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2.8 Curves

2.8.1 Horizontal Curves

Table 2.8.1a Maximum Deflections Without Horizontal Curves

MAXIMUM DEFLECTION WITHOUT CURVE (DMS)
TYPE FACILITY V270 km/h V<60 km/h
Freeways 0° 45' 00" N/A
Without
0° 45' 00" 2°00' 00"
Arterials And Curb & Gutter
Collectors

\Mth [s] ] " 0 t 1

Curb & Gutter 1°00' 00 2° 00" 00

Where V=Design Speed (km/h)

Table 2.8.1b Maximum Offset Deflection
for Through Lanes Through Intersections

Design speed (km/h) 30 40 50 60 70

Maximum Deflection 16°00' 11°00' 8°00' 6°00' 3°00'
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2.8 Curves

2.8.1 Horizontal Curves

Table 2.8.2a Length of Horizontal Curves

LENGTH OF CURVE (METERS)

Freeways 6V,
Arterials 3V,
Collectors 3V,

Where V=Design Speed (km/h)

1. When 6v cannot be attained, the greatest attainable length shall be
-used, but not less than 3V.

2. When 3V cannot be attained, the greatest attainable length shall be
used, but not less than 120 m.

Curve length shall provide full superelevation within the curve of not less
than 60 m (Rural) or 30 m (Urban).

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

Radius (m) 30 50 60 75 100 125 >150
Minimum Length 12 15 20 25 30 35 45
Desirable Length 20 20 30 35 45 55 60
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2.8 Curves

2.8.1 Horizontal Curves

Table 2.8.3 Maximum Curvature of Horizontal Curve
(Using Limiting Values of “e” and “f’)
MINIMUM RADIUS (m)
URBAN ENVIRONMENT
RURAL (e max=0.05)
Design Speed ENVIRONMENT
(km/h) (e max=0.10) Without Curb With
(R min.) And Gutter Curb And Gutter
(R min.) (R min.)
40 45.0 60.0 60.0
50 75.0 90.0 90.0
60 115.0 145.0 145.0
70 160.0 215.0 215.0
80 210.0 270.0 270.0
90 275.0 376.0 —
100 360.0 493.0 —
110 455.0 636.0 -
Interstate: 585.0 m Minimum Radius (Maximum Curvature) (é max=0.10)

Table 2.8.4 Maximum Horizontal Curvature

Using 0.02 Cross Slopes
MINIMUM RADIUS (m)
Design Speed (km/h) Radius
50 1200
60 1600
70 2100
80 2600
%0 3100
100 3800
110 4600

Design Geometrics & Criteria
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2.8 Curves

2.8.2 Vertical Curves

Based on Stopping Sight Distance

Table 2.8.5 Minimum Lengths of Crest Vertical Curves

K VALUES FOR CREST CURVES

Design Speed FREEWAYS ARTERIALS COLLECTORS
(km/h) Interstate Other
40 — — 5 5
50 - —_ 9 9
60 — — 18 16
70 — 30 30 25
80 — 48 36 32
90 71 56 52 48
100 90 75 70 65
110 125 110 100 -
Length, L = KA

Where: L = Minimum Length (Meters)

K = Constant
A = Algebraic Differance In Grades, Percent

Interstates:Lengths of crest vertical curves on Interstate mainlines are not to be less than 300 m for

open highways and 550 m 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 sag vertical curves are not to be less than arterial K
values.

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 90 km/h or greater are as follows:
Design Speed (km/h)90100110
Minimum Length (m)100120150

All Facilities:The lengths of crest vertical curves are not to be less than 0.6 times the design speed
(km/h) expressed in meters.
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2.8 Curves

2.8.2 Vertical Curves

Table 2.8.6 Minimum Lengths of Sag Vertical Curves
Based on Stopping Sight Distance and Headlight Sight Distance

K VALUES FOR SAG CURVES
" FREEWAYS
Des'ﬂ" ﬁ‘peed ARTERIALS COLLECTORS
(km/h) interstate Other

40 — —_ 10 10

50 — - 12 12

60 - - 18 18

70 - 25 25 20

80 - 30 25 25

90 40 40 35 30

100 50 45 40 40

110 52 50 45 —

Length, L= KA
Where: L = Minimum Length (Meters)
K = Constant
A = Algebraic Differance In Grades, Percent
Interstates: Lengths of sag vertical curves on Interstate mainlines are not to be less
than 244 m.

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 sag
vertical curves are not to be less than arterial k values.

System Interchanges: K values for all sag 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 sag vertical curves for highways with
design speeds of 90 kmv/h or greater are as follows:

Design Speed (km/h) S0 100 110
Minimum Length (m) 75 90 115

All Facilities: The lengths of sag vertical curves are not to be less than 0.6 times the design

speed (km/h) expressed in meters
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2.9 Superelevation

Table 2.9.1 Superelevation Rates for Rural nghways
Urban Freeways and Highspeed Urban Highways ( max = 0.10)

TABUALTED VALUES
RADIUS DESIGN SPEED (km/h)

(m) 50 60 70 30 90 100 | 110
4600 NC NC NC NC NC NC NC
4500 RC
3800 NC

3700 RC

3200 RC
3100 NC 021
3000 “RC 021
2900 i 022
2800 RC 022
2700 021 023
2600 NC 021 024
2500 RC 022 .025
2400 023 026
2300 RC 024 027
2200 ; 025 029
2100 NC 021 026 030
2000 T 022 027 032
1900 RC 023 029 033
1800 021 024 030 035
1700 021 026 032 037
1600 NC 023 027 034 039
1500 RC 024 029 036 | .04t
1400 Keri| 026 031 038 043
1300 022 027 033 040 046
1200 NC RC 024 030 036 043 050
1100 RC 0 026 032 039 046 054
1000 022 029 035 043 051 7059
900 025 032 039 046 056 -065
800 RC 027 035 043 051 062 072
700 0 031 040 048 057 070 080
600 027 035 045 055 -066 078 089
500 031 041 052 -064 075 088 099
450 034 045 057 069 081 093 0.10
200 038 7050 063 075 087 099 R min
350 042 056 069 082 093 010 ] =455.0
300 048 ~063 077 089 10 R min

250 056 071 .085 .096 010 | -3600

175 072 087 10 Rmin | =275.0

150 078 093 010 | =210.0

125 086 099 R min

100 094 0.10 | =160.0

010 R min
R min _ﬂ
=75.0

NC = Normal Crown ( -0.02)

RC = Reverse Crown ( +0.02)

Design Geometrics & Criteria
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2.9 Superelevation

Figure 2.9.1 Superelevation Rate for Rural Highways

Urban Freeways and High Speed Urban Highways (e max = 0-10)
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2.9 Superelevation

Table 2.9.2 Superelevation Rates fordJrban Highways
and High Speed Urban Streets ( = 0.09)

max —
TABULATED VALUES
Radius Design Speed (km/h)
(I?'l) 50 60 70 80
1000+ NC NC NC NC
900 NC
800 RC
700
600 NC
500 RC
450
400 NC RC
350 RC 0.023
300 RC 0.036
275 NC 0.021 0.046
250 RC 0.029 R min. =270.0
225 RC 0.041
200 0.020 R min. =215.0
175 0.031
150 0.046
125 RC R min. =145.0
100 0.034
R min. = 90.0

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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2.9 Superelevation

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

Design Speed (km/h)
SECTION 70 -80 90 - 100 110
SLOPE RATES
2 Lane &4 Lane 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 superlevation 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 30 m.

For additional information on transitions, see the Roadway and Traffic
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

50 km/h 1:100
60 kmvh 1:125
70 - 80 kmvh, 1:150

1. A slope rate of 1:125 may be used for 70 km/h under restricted conditions.

The length of superlevation 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 15 m
for design speeds under 60 km/h and 23 m for design speeds of 60 km/h or greater. For additional
information on transitions, see the Roadway and Traffic Design Standards, Index 511.

Design Geometrics & Criteria
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Figure 2.10.1 Clearances
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#+ See Table 2.10./

* See Table 2.12.1

RURAL & URBAN INTERSTATES (FREEWAYS)
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Figure 2.10.2 Clearances
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* See Table 2.12.1
*% See Table 2.10.!
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Figure 2.10.3 Clearances
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Figure 2.10.4 Clearances
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2.10 Vertical Clearances

Table 2.10.1 Vertical Clearances for Bridges

CLEARANCE , , s (METERS)
Roadway
FACILITY TYPE -Or Railroad Roadway Pedestrian Pedestrian
Over Over Over Over
Roadway , Railroad ,, Roadway , Railroad ;
Freeways, Arterials
Collectors & Others 5.05 7.18 535 7.53

1. Clearance Measurement:
The least vertical distance between the bridge structure and the surface of the roadway
(traffic lanes and shoulders) or the top of the highest rail.

2.  Includes Future Underpass Resurfacing:
150 mm over pavements

3. Includes Rail Resurfacing (Track Raised):
305 mm for conventional railroads
Others-see footnote No. 4 and Section 6.3.5 of Chapter 6

4.  Over High Speed Rail Systems:
See Department guidelines and specifications for Intermediate Class Rail Operations
entitled Standard Specifications For The Design And Construction Of Railways.

5.  Clearance Over Waterways:
See Department Drainage Manual, Topic No. 625-040-001, Chapter 4
and Section 2.10.1 of this chapter.
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2.10 Vertical Clearance

Table 2.10.2 Minimum Vertical Clearances for Signs

SIGNS CLEARANCE ,
Overhead Sign 5.35 m over the entire width of the pavement and shoulder to the lowest
Structures sign component.

1. Includes 150 mm for future resurfacing on rural sections:

Table 2.10.3 Minimum Vertical Clearances for Signais

SIGNALS CLEARANCE ,

Span Wire Mounted 5.35 m between the pavement and the bottom of any signal assembly.

Mast Arm Mounted 5.35 m over the entire width of the pavement and shoulder to the lowest
signal or low point of the arm.

Truss Mounted 5.35 over the entire width of the pavement and shoulders to the lowest
signal or lowest member of the horizonal truss.

1. Includes 150 mm for future resurfacing on rural sections:
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2.11 Horizontal Clearances

Table 2.11.1 Horizontal Clearance for Traffic Control Signs

Placement shall be in accordance with the Roadway and Traffic Design Standards.
PLACEMENT | Placement within sidewalks shall be such that an unobstructed sidewalk width of 1.2
m or more (not including the width of curb) is provided.

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 located outside the clear zone unless shielded.

SUPPORTS

Table 2.11.2 Horizontal Clearance for Light Poles

Not in the median except in conjunction with barriers that are justified for other
reasons.

Rural (Flush Shoulders):
6.1 m from the travel lane, 4.3 m from auxiliary lane
CONVENTIONAL (may be clear zone width when clear zone is less than 6.1 m).
LIGHTING
Urban (Curb and Gutter):
From right of way line to 1.2 m back of face of curb (may be 0.8 m back of
face of curb when all other alternatives are deemed impractical).
Placement within sidewalks shall be such that an unobstructed sidewalk
width of 1.2 m or more (not including the width of curb) is provided.

HIGH MAST

LIGHTING Outside of the clear zone unless shielded.

Table 2.11.3 Horizontal Clearance for Utility Poles, Fire Hydrants, Etc.

Shall not be located within the limited access right of way.
Shall not be located in the median.

Flush Shoulders:
Not within the clear zone. Install as close as practical to the right of way without aerial
encroachments onto private property.

Curb or Curb and Gutter:
At the R/W line or as close to the R/W line as practical. Must maintain 1.2 m clear from face of
curb. Placement within sidewalks shall be such that an unobstructed sidewalk width of 1.2 m
or more (not including the width of the curb) is provided.

Note: Horizontal clearance to mailboxes is specified in the construction details contained in
Index No. §32.
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2.11 Horizontal Clearances

Table 2.11.4 Horizontal Clearance to Signal Poles
and Controller Cabinets for Signals

Shall not be located in medians.

Should be located as far from traffic lanes as practical. Placement within sidewalks shall be such that
an unobstructed sidewalk width of 1.2 m or more (not including the width of curb) is provided.

Table 2.11.5 - Horizontal Clearance to Trees

Minimum Horizontal Clearance to trees where the diameter is or is expected to be greater than 100
mm measured 150 mm above the ground shall be:

Flush Shoulders:
Outside the clear zone

Curb or Curb and Gutter:
1.2 m from face of outside curbs
1.8 m from edge of inside traffic lane where median curb is present

Table 2.11.6 Horizontal Clearance to Bridge Piers and Abutments

Minimum Horizontal Clearance to Bridge Piers and Abutments:

Flush Shoulders:
Outside the clear zone

Curb or Curb and Gutter:
4.9 m from the edge of the travel lane

Table 2.11.7 Horizontal Clearance to Other Roadside Obstacles

Minimum Horizontal to other roadside obstacles:

Flush Shoulders:
Outside the clear zone

Curb or Curb and Gutter:
1.2 m back of face of curb. May be 0.8 m back of face of face of curb when all other
alternatives are deemed impractical.
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2.11 Horizontal Clearances

Figure 2.11.1 Horizontal Clearance To Guardrail

Traffic Lanes 3.6 m For Shoulders 3.0 m And Wider; |
2.4 m For Median Shoulders 2.4 m Or Less In Width; I
and Shoulder Width Plus 0.6 m For All Other Shoulders. 3_

92 Z4 77 IO
WITHOUT SHOULDER GUTTER =
150 mm |
Edge Of Shoulder Pavement # j_
Shoulder Guﬂerl
LA F—o——
L
WITH SHOULDER GUTTER
For Additional Information See Section 2.3 Shoulders
FLUSH SHOULDERS
|!-8 m Or Greater Desirable_|
Flush With ,
Face Of Curb Edge Of Pavement 54 Varies

v L i ]

3 R

=y e 8
Y=150 mm Or GREATER Y=LESS THAN 150 mm

CURB AND GUTTER
For Additional Information See Standard Index No. 400.
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2.12 Clear Zone
Table 2.12.1 Clear Zone Widths

CLEAR ZONE WIDTH (METERS)
>1500 AADT <1500 AADT
DESIGN
SPEED | TRAVEL LANES | AUXILIARY LANES | TRAVEL LANES | AUXILIARY LANES
km/h & & 3 &
MULTI-LANE SINGLE LANE MULTI-LANE SINGLE LANE
RAMPS RAMPS RAMPS RAMPS
<70 5.4 3.0 48 3.0
70 7.2 42 6.0 42
80 7.2 42 6.0 42
90 9.0 5.4 72 42
> 90 11.0 7.2 9.0 5.4

Above clear zone widths are for side slopes of 1:4 or fiatter. Applies to highways with flush shouiders
only. May be in rural of urban locations.

AADT=Mainline 20 years projected annual average daily traffic.
Where accident history indicates need, or where specific site investigation shows definitive accident
potential, 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 are measured from the edge of the traveled way.

= ___ __ = __ . P
cz => c
_-L _______ e = ecmsgecccaa. czZ
N | =
TWO-LANE/TWO-WAY =

MUL Ti-L ANE

MEASURMENT OF CLEAR ZONE
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2.12 CLEAR ZONE

TABLE 2.12.2 Clear Zone Widths for Curved Alignments
on Highways With Flush Shoulders

CLEAR ZONE OF CURVED ALIGNMENT (CZ. ), METERS

Step I. Select CZ value from Toble 2.12.1.

Step 2. in Table above, locate the “Design Speed” and
“Tangent” CZ values that maich the speed and
CZ vaolue from Step I.

Step 3. Move down the radius column fo the radius under
consideration, then across the table to the column
found under Step 2, fo find the CZ, value.

RADIUS DESIGN SPEED (km/h)
(METERS) 50 60 70 80 90 100 110
Tangent
cz 3.0]48154)13.0148|54)4.2]16.0|7.3§4.2]16.0}7.314.2|54(7.3]9.0§5417.3]19.0[11.015.4|7.3]9.011.0
6985.0 k30|48 |54 ]30]|48]54])42060]73)42160]|73042]|54]|76]94054]|76}904]11.3]57 ({7604 ]11.3]
34950 13048 |54 ]30)48]54)42]64]76)42]64|76)4a5]57]76]94 )57 |76]04]116)57]76]97|11.6]
23300 J30 |48 |54 |30 |48]57 Jas5]64]|76)as5]64]76045]57]|76]97)57]|79]}07]11.9])6.0]79 [100]11.9]
17450 3.0 ]48 |54 J30]51]57 J45]64]76]45]64]|79]45]60]79]07]s0]82][100]122])6.0]8.2]103]122]
11650 [3.0 48|54 03351 |57 J45]64|79]45]67 |79 )48]60]82]100]6.4]8.2]103]125]6.4 ]85 [106]128]
875.0 30151 )57 )33]51}57 Jas5]|67]|79]48]|70]82]48]64]85]106]6.4 ]88 [11.0]131})67 ]88 ]11.3]134]
700.0 33|51 |57 )33 }51]|60fas]|67]|82]51]73]85])51]64]88]11.0]6.7]9.0[11.3]134]7.0] 94 |11.6]14.0]
585.0 3351157 33 |54]|60]48]|70]|85]51]|73]88)s51]67 9011387094 }116]140]7.3]9.7 [12.2]14.6]
500.0 335157 33|54 |60 fa8]70]|85]54]|76[9.0])54]70]9.0][116f7.3]9.7|122]{146}7.6 [10.0]12.8{15.0]
455.0 33151]e0 3654645117388 )54 |76[00]54]70]04 11976 J100{125]149]7.9 [106]13.1]15.8]
360.0 33054 |60)36]|57]|64)51)76 000547904057 }76]100}125F7.9 |106]13.4]158
350.0 331546003657 1640517600054 7004157176 100]{125]7.0 1106]134]158
290.0 33|54 |60 )36 |60]|67 547994 ]57]|82][100})6.0]79]106]131
275.0 36|54le64 3060|7057 182107 )60]851103]64 |82]110[13.4
250.0 3615464 J39]60]|70 k57 ])82]97])6.0]85}103
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2.14 Interchanges

Table 2.14.1 Ramp Widths - Turning Roadways

RAMP WIDTHS
1-LANE 2-LANE
RADIUS
To Inside
of Curve Traveled Way Width , Traveled Way Width Traveled Way Width ,
(Meters) + Outside Paved
Case I-C Shoulder Width Case llI-A
Case ll-B
METERS
15.0 6.9 7.5 8.7
23.0 57 6.9 8.1
25.0 57 6.9 8.1
30.0 54 6.6 7.8
50.0 5.1 6.3 7.5
75.0 4.8 6.3 75
100.0 4.8 6.0 7.2
125.0 48 6.0 7.2
150.0+ 45 6.0 7.2

For widths on the ramp proper see Table 2.1.3.

For case application, see AASHTO and the Roadway and Traffic Design
Standards, Index 525.

1. Do not deduct for the presence of stabilized or paved shoulder.

Design Geometrics & Criteria
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2.15 Lighting Criteria

Table 2.15.1 Conventional Lighting - Roadways

ILLUMINATION LEVEL UNIFORMITY RATIOS
ROADWAY
CLASSIFICATIONS AVERAGE INITIAL
, (LUX) AVG./MIN. MAX./MIN.
INTERSTATE, EXPRESSWAY,
FREEWAY & MAJOR ARTERIALS 16 4:1 or Less 10:1 or Less
ALL OTHER ROADWAYS 11 4:1 or Less 10:1 or Less
* PEDESTRIAN WAYS AND , _

BICYCLE LANES 25 4:1 orLess 10:1 or 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 values.

This assumes a separate facility. Facilities adjacent to a vehicular roadway should use the levels for

that roadway.
Table 2.15.2 Highmast Lighting - Roadways
ROADWAY ILLUMINATION LEVEL UNIFORMITY RATIOS
CLASSIFICATIONS AVERAGE INITIAL (LUX) | AvG/MIN. MAX/MIN.
INTERSTATE, EXPRESSWAY,
FREEWAY & MAJOR ARTERIALS 9 to 11 3:1orless 10:1 or Less
ALL OTHER ROADWAYS 9 to 11 3:1 orlLess 10:1 or Less
Table 2.15.3 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

Note: The light levels for underdeck lighting shall be equal to the adjacent roadway lighting.

Underdeck lighting is 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 4.6 meters 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 is below bridge beam.
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2.15 Lighting Criteria

Table 2.15.4 Rest Area Lighting

ILLUMINATION LEVEL UNIFORMITY RATIOS
AREA ILLUMINATED AVERAGE INITIAL
(LUX) AVG./MIN MAX.J/MIN.
ENTRANCE & EXIT 16 4:1 or Less 10:1 or Less
INTERIOR ROADWAYS 16 4:1 or Less 10:1 or Less
PARKING AREAS 16 4:1 or Less 10:1 or Less

Table 2.15.5 Mounting Height Restrictions

MOUNTING HEIGHT
LUMINAIRE WATTAGE LIGHT SOURCE : (MIN)
(METERS)

150 High Pressure Sodium (HPS) 7.5

200 High Pressure Sodium (HPS) 9.0

250 High Pressure Sodium (HPS) 9.0

400 High Pressure Sodium (HPS) 12.0

750 High Pressure Sodium (HPS) 15.0

1000 _High Pressure Sodium (HPS) 24.0
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3.1

Chapter 3
EARTHWORK

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 highway project. Sections 120
and 125 of the Standard Specifications define the terms, method of measure, basis of
payment and pay items associated with earthwork.

In general, earthwork on a highway project consists of:

1.

Classified Excavation — Earthwork designated as Regular (Roadway and
Borrow), Subsoil, Lateral Ditch and Channel Excavation.

Unclassified Excavation — Excavation, removal and disposal of material, for pipe
culverts, bridge foundations, box culverts, storm sewers, inlets, manholes and
similar structures where the materials are unclassified and considered as
excavation regardless of the material encountered.

Embankment — Compacted fill material needed to construct the roadway,
excluding the base and pavement portions of the roadway and shoulders.
Embankment does not include compacted backfill to replace Subsoil Excavation.

Subsoil earthwork — Excavation, removal and disposal of muck, clay, rock or any
other material that is unsuitable in its original position and that is excavated below
the bottom of the finished grading template, all suitable material excavated within
the above limits in order to excavate the unsuitable material, and the backfill
necessary to replace the excavated material.
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CUT SECTION

Earth cut away below
ROADWAY ——————=| natural ground

FILL SECTION

Earth filled in above ¢
natural ground

Front slope

Back solpe
Finished grading

template
Natural ground

Basic Earthwork Process

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 natural
ground - the natural ground is excavated to the elevation of the proposed roadbed. In fill
sections, the roadbed is built above the natural ground the earth fill is on an embankment.

Exhibit 3-A
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3.2 Classification of Soils

The Department uses a system of soil classification which places materials into groups and
subgroups based on soil fracture, liquid limit and plasticity index. This classification
determines if and where the materials may be placed or left in their original position on a
highway project. The designer cannot determine the proper removal and utilization of
earthwork materials until the soils survey, testing and classification of materials has been
performed by a qualified geotechnical laboratory. For more details, see the Volume Il of
the Plans Preparation Manual (English version) and Index 505, Roadway and Traffic
Design Standards.

3.3 Removal and Utilization

Earthwork is a major cost component of highway construction. The accurate detailing,
utilization and calculation of earthwork is a very important part of the design effort.
Earthwork is not a simple task, but with proper care and attention, very accurate quantities
can be determined.

3.3.1 Criteria for Earthwork Details

The details of removal and utilization of earthwork are shown on the roadway 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 roadway template at each location where an existing cross section
was obtained. Sometimes it is advisable to develop and plot intermediate cross sections
or half-sections to accurately determine quantities.

For resurfacing and minor widening and resurfacing projects, refer to Section 3.5.7 of this
chapter.

Additional criteria used for plotting the earthwork details are found in the Standard
Specifications, Section 120, the Roadway and Traffic Design Standards, Indexes 500
and 505; and Volume Il of the Plans Preparation Manual (English version).

3.3.2 Cross Sections - A Design Tool

Roadway 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.
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The interval selected for showing cross sections in the plans will vary according to project
specific factors. For new construction and reconstruction the normal interval for cross
sections is 50 meters for rural projects and 20 meters for urban projects. These intervals
may also be appropriate on RRR projects depending on the variability of earthwork along
the project. Other factors which may influence the frequency of cross sections include the
presence of intersections, extent of driveway and turnout construction or reconstruction,
ADA related work, drainage improvements, etc.

3.4 Earthwork Quantities
3.4.1 Method of Calculating

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

EA1 + EA2

CUBIC METERS = 2

x LENGTH

Each set of end areas for the different types of earthwork (cut, fill, subsoil, etc.) are
calculated separately and shown in the appropriate column on the cross section sheets,
as indicated in Volume |l of the Plans Preparation Manual (English version), and as shown
in Exhibit RSX-1 of this manual.

3.4.2 Suitable and Unsuitable Materials

Select material or suitable material and plastic, muck or unsuitable materials are calculated
and tabulated separately. Material is also summarized in pay item categories as Roadway
Excavation, Subsoil Earthwork, and Embankment or Fill. The designer must be familiar
with the material classes, basis of payment and the specifications for earthwork operations
in order to properly delineate and calculate earthwork quantities.
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TABULATION OF TABULATION OF
UNSUITABLE MATERIAL ON SUITABLE MATERIAL ON
LEFT SIDE OF CROSS RIGHT SIDE OF CROSS
SECTION SHEETS SECTION SHEETS
A-7, A-8 MATERIAL
A-2-5, A-2-7, A-5 MATERIAL,, A-2, A-3 MATERIAL ;
SUBSOIL RDWY SUBSOIL RDWY
EXC, EXC ; FILL , EXC ¢ EXC, FILL ;
A v A v A v A v A v A V'
1. UNSUITABLE MATERIAL on a project may consist of one or more of the classifications shown.

The tabulation should be "titled" with the actual classification for the given project as documented by
the soil survey.

2. SUBSOIL EXCAVATION (UNSUITABLE) is material that does not meet the specification
requirements in its original position so it must be excavated and backfilled with suitable material. It
must also be below the finished grading template to be subsoil excavation. The Pay Item "Subsoil
Earthwork" includes the backfill required to replace all subsoil excavation.

3. ROADWAY EXCAVATION (UNSUITABLE) is material that may be used in the earthwork only as
stipulated in the standards and specifications, if allowed at all. It will be removed by excavating to
the lines and grades of the finished grading template. It must be above the bottom of the finished
grading template to be roadway excavation.

4, FILL (UNSUITABLE) is material that does not meet the requirements for suitable material but may
be utilized in certain areas of the embankment as indicated in the Roadway and Traffic Design
Standards, Index 505.

5. SUITABLE MATERIAL consists of those classifications that have been determined to be acceptable
for construction of the roadbed, shoulders and other embankments of the highway.

6. SUBSOIL EXCAVATION (SUITABLE) is material that would be acceptable in its original position,
but it must be excavated below the finished grading template in order to remove material below it that
is unsuitable in its original position. (The Pay Item "Su bsoil Earthwork" includes the backfill required
to replace all subsoil excavation.)

7. ROADWAY EXCAVATION (SUITABLE) is the good or acceptable material removed by excavating
to the bottom of the finished grading template.
8. FILL (SUITABLE) is the material utilized in the embankment in those areas calling for select material

by the Standards and Specifications. Fill material is placed above the natural ground surface up to
the bottom of the finished grading template.
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SEE STANDARD INDEXES 500 AND 505
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AREA BELOW NATURAL GROUND LINE AND ABOVE THE
BOTTOM OF THE PROPOSED ROADWAY TEMPLATE

REGULAR EXCAVATION -- SUITABLE MATERIAL
REGULAR EXCAVATION -- UNSUITABLE MATERIAL
SUBSOIL EXCAVAT]ON:

ALL SUITABLE AND UNSUITABLE MATERIAL BELOW THE
BOTTOM OF THE PROPOSED ROADWAY TEMPLATE AND
ABOVE THE BOTTOM LAYER OF UNSUITABLE MATERIAL
THIS EXCAVATION IS PAID FOR AS SUBSOIL EARTHWORK

SUBSOIL EXCAVATION - SUITABLE MATERIAL
Y SUBSOIL EXCAVATION - UNSUITABLE MATERIAL

3
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ST

AREA BELOW THE BOTTOM OF THE PROPOSED ROADWAY TEMPLATE
AND ABOVE THE BOTTOM LAYER OF UNSUITABLE MATERIAL

FILL - SUITABLE MATERIAL PAID FOR AS EMBANKMENT
BEY  FILL - SUITABLE MATERIAL (PAID FOR AS SUBSOIL EARTHWORK )

Exhibit 3-B
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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
quantities 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 desigher 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. This is
especially critical if plotting is done manually and the end areas are to be
calculated from the plotted sections. 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 work sheets and include these as backup in the computation book.

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 10 meters or less on ramps or
sharp turning roadways, or determine and use the centroid of the section as the
length for computing volumes.

8. Exclude bridge spans, large culverts or other exceptions where earthwork is not
required.

9. Include quantities for fill siopes under bridges, at guardrail installations and at
culvert extensions. Show extended shoulder slope on cross sections at guardrail
locations (not steeper than 1 to 10 per Roadway and Traffic Design Standards,
Index 400).
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10. Make sure that backfill for all subsoil excavation is included in the Subsoil
Earthwork item and not added to the fill quantities.

11. Separate all Suitable and Unsuitable Subsoil Excavation. Calculate Roadway
Excavation as Suitable and Unsuitable quantities. Show these end areas and
tabulations on the work sheets so they can be verified and used by others. Make
sure these quantities are tabulated in the proper columns on the cross section
sheets.

3.4.3.2 Projects without horizontal and vertical controlled cross sections

1. Include working typical cross sections in the computation book at 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 shall be 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 in the computation book 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 to 10 per Roadway and Traffic Design Standards,
Index 400).

3.4.4 Variation in Quantities

When detailing and determining earthwork quantities, the designer should use the most
probable base option within the optional base group, as identified in the pavement design
and indicated on the typical section. 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 aliow adjustment of the earthwork quantities that
were designated to be paid as plan quantity because a base of different depth was chosen
during construction.

3.4.5 Sequence of Construction

The designer must be aware of the Traffic Control Plan (TCP) and, to some extent, the
most likely sequence of construction for the project when figuring earthwork utilization. If
the contractor cannot excavate material because of a detour or other TCP requirements,
different provisions may need to be made in the earthwork items for the project.
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EXAMPLE: A project has balanced earthwork quantities, i.e., embankment is balanced
by sufficient excavation to offset it. The embankment is required in Phase | of the
construction. During this Phase, the area where the excavation is to be obtained is still
under traffic and can NOT be excavated. Unless this is realized and taken care of by
design, a Supplemental Agreement will most likely be required to establish a pay item for
the materials and work. It could even result in the contractor filing a claim for delay of the
work’

SOLUTION: The designer should change the TCP and construction sequence to ensure
that the material in the excavation area is available when it is needed, if possible. Or, if the
project is not a balanced job and already has Borrow set up as a pay item, make sure the
quantity includes a sufficient amount to cover the embankment in Phase |. The Excavation
could then be used to reduce Borrow later in the project, when it is free of traffic and could
be excavated. Or, it may be necessary to set up an item for Borrow and then pay for the
excavation as Regular Excavation and waste it.

3.4.6 Earthwork by Computer

The Department has several options for computing earthwork quantities by computer, In
detailing the cross sections on the CADD or other automated system, the requirements and
techniques noted above are just as applicable and necessary for accuracy.

3.5 Earthwork Items of Payment

3.5.1 Regular Excavation

This is the most general classification of earthwork excavation. When Lateral Ditch or
other excavation pay items are not called for in the plans, the total quantity of all
excavation shall be paid for as Regular Excavation. Roadway Excavation consists of the
net volume of material excavated between the original ground surface and the bottom of
the proposed roadway template.

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

Projects where the predominate earthwork item is roadway excavation should designate
Regular Excavation as the pay item, then the embankment would not be paid for as a
separate item, as a general rule.
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3.5.2 Borrow Excavation

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,
including those projects where the material is to be paid for under the embankment pay
item. Each project must be analyzed to determine if this option is feasible. FHWA
concurrence is required on federal-aid projects prior to utilization of the right of way as a
source of borrow.

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 excavated areas
which 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
natural appearance.

The designer has two options for designating the method of payment for borrow material
on highway projects. With either option, a fill adjustment must be made to the net total fill
material calculated from the plans, to allow for handling. Recommendations on fill
adjustment percentages should always be obtained from the District Materials and
Construction Offices during the design process. Because the final measurement
procedures are very labor intense, the designer should always check with construction
before setting up a project for Borrow Excavation (Pit Measure).

1. Borrow Excavation (Pit Measure) — When the designer, with input and
recommendations from construction, determines that the borrow material shall be
measured by pit measure, the Earthwork Summary should show the adjusted
quantity of borrow material estimated to be required.

EXAMPLE: Fill (From Cross Section Totals) 253 m?
Fill Adjustment (+35%) (253 x 0.35) 89 m?
Total fill 342 m®
Roadway Excavation (Select) Deducted 115 m®
Borrow Excavation (Pay Item Total) 227 m?

r

Borrow Excavation (Truck Measure) - The designer's second option for
designating how borrow material shall be bid and paid on projects is truck measure.
Truck measure should be specified only for projects which require small amounts
of borrow material. Typical types of projects are small resurfacing projects,
widening and safety projects.
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When this option is designated, 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 important that the most realistic determination of quantities possible be
calculated by the designer.

EXAMPLE: Borrow Excavation (As Above) 227 m®
Truck Adjustment (+25%) (227 x 0.25) 57 m®
Borrow Excavation (Pay Item) 284 m®

On some projects it is desirable that construction have the flexibility to pay for the item of
borrow by pit measure, but determine the volume by loose truck measure. When this
method of measurement is requested by construction, it will be necessary for the designer
to calculate a percentage by which the truck measured quantity will be adjusted to
determine the pit measured volume. This percentage compensates for the truck
adjustment and converts the quantity back to its in-place volume. A pay item note similar
to the following should be shown in the plans.

“At the contractor's option, and with the approval of the engineer,

measurement of borrow material may be based on loose truck volumes. In
this case, payment will be made on % of the truck measured quantity.”

The percentage for the above note is calculated as follows:

EXAMPLE: Borrow Excavation 227 m?
Truck Adjustment (+25%) 57 m?
Total Borrow Excavation 284 m®

Percentage (%) is obtained from: 227 m® + 284 m® = 80%

3.5.3 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.

On projects with very little of this type of excavation, this earthwork is usually included in
the Regular or Roadway Excavation. [f 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 the Plans Preparation Manual, Volume Il (English version).
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Excavation included for payment or that will be bid as work under Section 125
(Excavation for Structures) must not be included again in Lateral Ditch or other
excavation pay items.

3.5.4 Subsoil Earthwork

Subsoil Excavation, consists of the excavation and disposal of muck, clay, rock or any
other material that is unsuitable in its original position and that is excavated below the
bottom of the finished grading template or natural ground, whichever is lower. Subsoil
Excavation also includes all suitable material (usually above the unsuitable material, i.e.,
ov=rburden) excavated within the above limits in order to excavate the unsuitable material.
The pay item "Subsoil Earthwork" includes all subsoil excavation and the backfill necessary
to replace the excavated material. :

The soils investigation survey must document the limits of any unsuitable material found
on the project. Likewise, the cross sections and the earthwork calculations must use these
limits in determining the quantities for Subsoil Earthwork.

Unsuitable subsoil areas and volumes shall be tabulated on the left side of the cross
section sheets, and areas and volumes for the suitable subsoil excavation shall be
tabulated on the right side of the cross section sheets. The fill quantities (areas and
volumes) on the right shall not include areas and volumes required to backfill the
excavated areas created by subsoil removal. See example given in Section 3.4.2 of this
chapter.

The payment for Subsoil Earthwork should NEVER be included in the pay quantities for
other items no matter how small the subsoil quantities. The Borrow Excavation pay items
should not be used on the same project where the Subsoil Earthwork pay item is used.
Construction field personnel would not be able to determine if a truck filled with suitable
material was intended for the replacement of subsoil excavation or for borrow material
needed on the project. The pay item for the predominant earthwork operation

Embankment (fill) or Regular Excavation (cut) should be used in conjunction with the pay
item Subsoil Earthwork. Both Embankment and Regular Excavation 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.

3.5.5 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.
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3.5.6 Embankment

This item includes placing material above the original ground line and within the lines and
grades indicated by the plans.

When the work of constructing the embankment is shown to be paid for as Embankment,
such price and payment shall be full pay for all the earthwork specified in Section 120,
including all excavating, dredging, pumping, placing, compacting, dressing, and protection
of the completed earthwork. So, when Embankment (pay item) is used, no other earthwork
items are generally required. Subsoil, however, will always be paid for as a separate item.
Also, if there are large amounts of lateral ditch or channel excavation, these should be
specified to be paid for as separate items of work.

The decision to use Embankment or Borrow Excavation as items of payment should be
made with recommendation from the responsible District Construction Office. This decision
will have an impact on the manpower required to control the work and document the final
estimate records.

Generally, Embankment should be used as the pay item when the project is predominately
a fill earthwork project. Most new construction and major reconstruction projects should
be considered for payment under this earthwork item. The Summary of Earthwork
quantities will show the net fill quantity, with no shrinkage applied. Only when the project
has very little embankment or when construction specifically requests it, should the Borrow
Excavation pay item be used. (See Borrow Excavation, Section 3.5.2).

SUMMARY OF EARTHWORK (CUBIC METERS)
ROADWAY EXCAVATION, A-2, A-3 MATERIAL = 10 000
ROADWAY EXCAVATION, A-7 MATERIAL = 800
ROADWAY EXCAVATION, A-8 MATERIAL = 1005
EXCAVATION FROM LATERAL DITCHES = 5000
TOTAL ROADWAY EXCAVATION (ROADWAY & DITCH) = 16 805
EMBANKMENT = 27 000
SUBSOIL EXCAVATION, A-2, A-3 MATERIAL = 980
SUBSOIL EXCAVATION, A-7 MATERIAL = 1400
SUBSOIL EXCAVATION, A-8 MATERIAL = 800
TOTAL SUBSOIL EXCAVATION = 3180

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

) There are limited or no cross sections on the project.

° Existing typicals are reasonably consistent throughout the project.

° 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.

o 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.

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 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.

The designer will continue to show the Summary of Earthwork in the plans. The summary
should show all quantities and adjustments.

SUMMARY OF EARTHWORK (CUBIC METERS)

FILL = 253
GUARDRAIL LOCATIONS = 70
CROSS DRAINS = 100

423
FILL ADJUSTMENT (35%) (423 x 0.35) = 148
TOTAL FILL = 571
REGULAR EXCAVATION = 215
BORROW EXCAVATION = 356
TRUCK ADJUSTMENT (25%) (356 x 0.25) = 89
TOTAL BORROW EXCAVATION = 445

The pay items used will be : Regular Excavation (RRR Projects Only) 1(LS)
Borrow Excavation (Truck Measure) 445 M3
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3.6 Summary

Regardless of the decisions made about establishing the items of pay for the earthwork on
a project, it is imperative that the designer:

1. Obtain good soil survey data, especially the limits of unsuitable material within the
project limits.

2. Accurately detail the earthwork on cross sections.

Determine the areas and volumes of the different earthwork items (Roadway,
Subsoil, Lateral Ditch, & Channel Excavation) and embankment very accurately.

4. Show on the Summary of Earthwork all the different types of earthwork operations
the contractor must consider.

5. Use plan notes and pay item notes to explain any unusual conditions or treatments
which are not apparent, not to repeat or modify Specifications.

6. Make a decision on how to pay for earthwork items with the input and
recommendations of the District Construction Office.
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Chapter 4

ROADSIDE SAFETY

4.1 Clear Zone
4.1.1 Clear Zone Concept

A significant number of accidents involve a single vehicle leaving the roadway and either
overturning or colliding with a fixed object. A roadside that is traversable and unobstructed
by fixed objects will allow vehicles that leave the roadway to recover safely. The designer
should provide as much traversable and unobstructed area (clear zone) as practical.

Roadsides are considered traversable if a vehicle can traverse them withouf seriously
endangering the occupants. Roadsides are considered recoverable if there is a reasonable
probability of regaining control of a vehicle or bringing it to a safe stop.

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:

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
should only be taken if the barrier or crash cushion presents a lesser hazard.

3. Leave the hazard unshielded. This treatment should be 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 accident reduction.

If accident data or safety reports indicate that early treatment of the hazards will result in
fewer or less severe accidents, designers should consider directing that those treatments
be accomplished as the first order of work, if feasible and practical.
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4.1.2 Clear Zone Criteria

Criteria have been developed with the objective of providing the necessary recovery area
for the vehicles that might leave the roadway. The criteria are based on limited empirical
data which was then extrapolated for a wide range of conditions. The criteria represent a
reasonable degree of roadside safety, but they are neither absolute nor precise. These
criteria must be applied with judgement. In some cases, the clear zone can be adjusted
higher or lower than shown. In all cases, the most clear zone that can be practically
provided is desirable.

Chapter 2 includes criteria for clear zones, as well as other design criteria related to
highway safety for new construction or reconstruction projects.

If a non-recoverable slope encroaches the clear zone, then a clear runout area should be
provided beyond the toe of slope equal to the width of the encroachment. A minimum of
3.0 meters of clear runout area beyond the toe of slope should be provided.

Chapter 25 provides clear zone criteria for RRR type projects.

Roadside Safety 4-2



Topic #625-000-005 January 1998
Plans Preparation Manual - Metric

Figure 4.1.2 Recovery Area And Clear Zone Distance

Recovery Area

Clear Runout
Area Required

Clear Zone Distance

Non-Recoverable

Troveled Woy Shoulder  Recoverable Slope Slope Clear Runout Area
1:4 or Flotter Slope | Steeper Than 16 or Flgtter
{I:6 or Flatter 14 Slope Slope Desirable
Desirabie)

Note: These slope values are for nomenclature only.
See Chapter 2. Table 2.4.1 for new construction slope criteria.
See Chapter 25 for RRR slope criteria.

Exaomple of a Paraliel Embonkment Slope Design. This figure illustrates

a recoverable slope followed by g non-recoverable slope. Since the clear

zone distance extends onto a non-recoverable Slope. the portion of the clear
zone distance on such a slope may be provided beyond the non-recoverable
slope if practical. This clear runout area would then be included in the fotal
recovery area. The clear runout may be reduced in width based on existing
conditions or site investigations. Such a variable sloped ftypical section is often
used as a compromise between roadside safefy and economics. By Providing

a relatively flat recovery area immediately adjacent fo the roadway most
errant motorists can recover before reaching the steeper slope beyond.
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4.2 Canal Hazard Standards

Canals are defined as an open ditch parallel to the roadway for a minimum distance of 300
meters and with a seasonal water depth in excess of one meter for extended periods of
time (24 hours or more).

The distance from the outside edge of the through travel lane to the top of the canal side
slope nearest 