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MEMORANDUM
DATE: June 22, 1992
TO: Plans Preparation Manual Owners

FROM: Ray E Reissener, State Roadway Design Engineer

COPIES:

SUBJECT: REVISIONS TO THE 1989 PLANS PREPARATION MANUAL

Enclosed are the revisions to the Plans Preparation Manual
that were reviewed by the District Design Engineers 1n their March
1992 meeting The revisions, which will be effectve on July 15,
1992, were approved with recommended editorial changes These
changes were incorporated into the revisions The manual revisions
made are as follows

. Volume I, Chapter 17 was revised to be 1n
accordance with the current Roadway Design
Quality Assurance Plan

. Volume I, Chapter 20, pages 40 and 7 0 were
revised to require that original permits be
transmitted to Specs in the Contract File and to
add the PE number to the transmuttal letter

. Volume I, Chapters 23 and 24 were revised to be
in accord with the current CA plan

. Volume II, Chapter 3 exhibits were revised to
remove FA project numbers

. Volume II, Chapters 6 and 7 were revised to
eliminate notes that are now covered in the
Specifications, Supplemental Speafications
and/or bid blank instructions

All revised sheets were reprinted
RER Ss

Attachments



PLANS PREPARATION MANUAL REVISIONS

Approved March 4, 1992

Volume 1

Chapter 17 - Replace entire chapter Revised in accordance with current QA plan
for Roadway Design

Chapter 20, Page 4 0 - Added Ornginal permits to required 1tems 1n contract file
Chapter 20, Page 7 0 - Added PE number to transmuttal letter

Chapter 23 - Revised 1n accordance with current CA agreement Added examples
of cover letters for design exceptions and variations

Chapter 24 - Revised 1n accordance with current CA agreement Added examples
of cover letters for design exceptions and variations

Volume II

Chapter 3 - Revised exhibits to remove FA project numbers
5/1/ mi>3,m0ey
Chapter 6 - Pages 1 - 4 were revised to clanfy requirements for the Typical
Section Sheet Note numbers 1, 3, 4, 5, and 7 were deleted and the remaining
notes were renumbered Page 6 was deleted due to this reduction 1n notes
Moo, = 5
Chapter 7 - Pages 4 - 5 were revised Notes 1, 4, and 5 were deleted and the
remaining notes were renumbered
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ROADWAY PIANS PREPARATION MANUAL

NAME

NAME OF FIRM OR
D.O.T. DISTRICT

MAILING ADDRESS

TELEPHONE

Please remove this sheet from your Manmual and complete the requested
information so that addenda and revisions may be forwarded as
necessary.

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



Document No 625-000-01

SUGGESTIONS AND COMMENTS

ROADWAY DESIGN MANUALS

DOCUMENT NAME & No

NAME OF FIRM/DOT
DEPARTMENT

ADDRESS

NAME AND TELEPHONE No
OF PERSON RESPONSIBLE FOR
SUGGESTION OR COMMENT ( )

SUGGESTIONS OR
COMMENTS

(Comments or Suggestions may be attached as marked up copies
of pages from the manuals )

PLEASE COMPLETE THE REQUESTED INFORMATION AND RETURN THIS SHEET TO

FLORIDA DEPARTMENT OF TRANSPORTATION
ROADWAY DESIGN OFFICE
MAIL STATION 32
605 SUWANNEE STREET
TALLAHASSEE, FLORIDA 32399-0450
ATTN LINDA SEIGLE
PHONE (904)487-1949
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VOLUME 1

ROADWAY DESIGN CRITERIA AND PROCESS

INTRODUCTION

The Roadway Design Criteria and Process Manual i1s part of a two volume

set of guidelines, standards and techniques used to develop roadwav plans

for the Florida Department of Transportation

This volume contains the Florida DOT's roadwavy design criteria, which,
along with other Florida DOT publications, establish highway design
policy This manual 1includes both design criteria and material

describing the design process

Volume IT of this manual, Plans Preparation and Assembly, was prepared

to aid the technician and drafter in the development of a set of roadwav

plans

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

with 1nstructions for insertion into this manual

Revisions to design publications which are to be implemented sooner than
the next quarterly Design Engineers' meeting will be i1ssued as Design
Bulletins These Design Bulletins will be numbered and given an
expiration date The expiration date for Design Bulletins revising the

Roadway and Traffic Design Standards will be a maximum of two vears from

the 1ssue date to allow incorporation of the change in the next edition
of the standards The expiration date for Bulletins revising the other

design publications will be 180 days from the 1ssue date

Revised 12/6/90

X111



DESIGN CRITERIA AND REFERENCES

There are many excellent publications on design criteria available to the

roadway designer The following list 1ncludes criteria manuals or

publications which are required or recommended by the Department for use

1n the development of highway plans

1 1 Florida Department of Transportation Published References - Unless

otherwise

noted, all references are available from Maps and

Publications, Mail Station 12, 605 Suwannee Street, Tallahassee, FL
32399-0450 or by calling 904-488-9220

(o]

Manual of Uniform Minimum Standards for Design,

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

Florida's Geometric Design Guide for Resurfacing,

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

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

Policy and Guidelines for Vehicular Connections to Roads on

the State Highway System
(Driveway Manual) Doc No 850-010-001-a

Standard Specifications for Road and Bridge Construction
and Supplements

Bicycle Facilities Planning and Design Manual

CADD Roadway Standards and Guidelines

Doc No 625-010-007 - Available from Office of Design,
Attn CADD Development, Mail Station 32, 904-487-1700

Drainage Manual (four volumes)

Doc No 625-040-XXX

Handbook for Drainage Connection Permit
Doc No 625-040-400 (Rule 14-86)

Revised 02/15/90
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Soils and Foundations Manual

Doc No 675-020-012-a

Project Development and Enviionmental Guidelines

Doc No 625-010-002-a

Flenvible Pavement Desipgn Manua 01 New C truction
and foir Rehabilitition
Doc No 623-010-002

Rigid Pavement Rehabilitation Manual

Doc No 625-010-005

Jointed Plain Concrete Pavement Design Manual
Doc No 625-010-006

R/W Survev and Mapping Manual
Doc No 375-010-000a

Location Survey Manual

Doc No 550-030-000 thiough 550-030-012

Utility Accommodation Guide
710-020-0019 Procedure

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

Basis of Estimates Manual

Doc No 001-600-210-a

Contract Estimating System

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

Project Management Guidelines

Dac No 650-050-001b - Available ftrom Office of

Em1ronment, Mail Station 37, 904-488-2911

lircad Procedures Manua
Doc  No 725-080-\X\ - Available from Rail Bureau, Mail
Station 25, 904-488-5704

AV Rev 2/15/90



Rev

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

o Sample Co t o] anual
Doc No 001-600-215-a

o esign and Construction Training Aids Manual
Design Checklist
Proc No 001-600-400-a
Beginning March 1990

o Guidelines for Contract Duration
Proc Mo 700-010-044-a - Available firom Office of
Construction, Mail Station 31, 904-488-4756

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

o Transportat ngineerin ualit ssurance Plan 89 -
Available firom Transpoitation Engineering Miil Station
40 904-488-8572

12 American Association of State Highway and Transportation

Officials (AASHTO) Published References

&}

2/15/90

A Policy on Geometric Design of Highwavs and Stieets

(Poli1cy on Geometrics Design)

Geometiic Design Guide for Resurfacing, Restoration and

Rehabilitation (R-R-R) of Highways and Streets (Purple
Book )

A Guide on Safety Rest Areas for the National Svstem of
Interstate and Defense Hizhwavs

A Policy on the Accommodation of Utilities on Freeway
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Chapter 1

DESIGN PARAMETERS

1.1 General

Designs for highway and street projects are normally based on
established design standards for the various elements of the project,
such as width of roadway, side slopes, horizomtal and vertical
aligment, drainage considerations and intersecting roads. Selection
of the appropriate standards 1s influenced by traffic volume and
camosition, desired levels of service, terrain features, roadside
developments, environmental considerations and other individual
characteristics.

The identification of applicable design controls 1s basic to

providing the desired level of service, optimm safety, and cost
affectiveness.
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1.2 Traffic

The existing and design year traffic volumes, the traffic
composition, directional distribution and design speed are all
essential elements to the calculation of highway capacity, levels of
service and pavement structural designs. This traffic information
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 mumbers 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 marmals
should be referenced for specific information on design periods.
Design Hourly Volume (DHV) shall be the 30th highest hour.
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1.3 Capacity and Level of Service

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

Transportation Research Board Highway Capacity Manual provide the detailed analysis

and calculation guides necessary for the number and configurations of lanes required and
the resulting levels of service provided As illustrated in those texts, gradients, roadside
developments, number, spacing and types of crossings and 1ntersections, traffic volumes,
and signalization patterns all greatly influence capacity and levels of services Those
factors, 1n 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 tunctional classitication (and the resulting geometric
controls) have been established, the capacity and level of service analyses will have to be
checked and adjusted against the more advanced determination of those variable factors

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

operations model should be used
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1.4 Roadway Functional Classification

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

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

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

portion of the section on Planning n the Manual of Uniform Mimimum Standards for

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

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

by those classifications and the design speeds adopted for each of those classifications
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1.5 3R Design

Florida’s Design Standards for Resurfacing, Restoration, and
Rehabilitation (R-R-R) of Streets and Highways, defines design
controls for 3R projects, which are generally less restrictive than
the criteria for new construction. These standards do not apply to
Interstate or freeway facilities.
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1.6 Design Consistency and Driver Expectancy

Design consistency 1s achieved when the geametric features of the
roadway are consistent with the operational characteristics expected
by the draver. Inconsistencies normally relate to:

o changes 1n design speed.
© charnges 1n cross section.

o 1ncampatibility in geametry and operational requirements.

Changesindasignspeedmayoocuronagivenstretchofroadway
because portions of the highway were built as separate projects over
an extended periocd of time. Inconsistencies may be due to a mumber
of factors: changes in standards or DOT policy, re-classification of

the facility, and lack of necessary funding.

There are two major types of design inconsistencies relative to cross
section. These are point 1inconsistencies and a general
incompatibility between cross section and aligrment. 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 1s usually the result of upgrading a
highway cross section without upgrading the aligmment. Sometimes
pavements are widened and shoulders added on an older two lane
highway. The wider cross section on an old aligmment 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 aligrment.
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Of course, this is not to say that widening creates unsafe
conditions. Widening alone can measurably improve the safety
characteristics of a road, particularly on very narrow, low-volume
roads. Designers should, however, be aware of potential
inconsistencies that frequently can be overcame with relatively low
cost treatments. In the case of widened roads on old alignments,
pavement markings, warning signs, and delineation devices can be very
helpful to the driver.

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

Design 1nconsistencies can result in driver uncertainty, an increase
in response time and an increase 1n the praobability 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
1In a set manner to a roadway or traffic situation. It should be
stressed that the imitial response is to the expected situation
rather than the actual one.
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Expectancy can affect the perception and use of information. In most
circumstances, the expected and actual conditions are the same.
However, when design inconsistencies occur and a driver’s expectancy
is incorrect, it takes longer to respond properly, there may be no
response, or the response may be inappropriate to actual conditions.

There are certain elements in the design of various components of the
roadway which particularly affect design consistency, driver
expectancy, and vehicular operation. These camponents include
horizontal ard vertical alignment, embankments and slopes, shoulders,
crown and cross slope, superelevation, bridge widths, signing and
delineation and guardrail.
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1.7 Aesthetics

Highways are built first and foremost for functional purposes, but the designer should be
sensitive to how the highway will be perceived by the users Designing-in aesthetics 1s
more than just providing for landscape plantings The roadway should blend into the
landscape, avoiding large cuts and fills, and round side slopes 1nto 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 1n Chapter 4 of this volume will result
in a clean, uncluttered and pleasing roadside Landscaping of the roadside should be
considered early 1n the design process, so that plantings blend 1n with the geometnic
design Chapter 9 of this volume discusses landscape design critenna At times extra
right-of-way may be obtamed for treatments if the need 1s 1dentified early
Retention/detention ponds and other wetlands can be attractive if well-designed and

placed in a location where they can be viewed from the roadway

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

appurtenances and signs to clutter the view

"Streetscaping” techniques in urban areas include an emphasis on pedestrian
accommodation, trees and other plantings, access control, careful signing, and zoning
restrictions on commercial signs Parkways, and other roads specifically intended for
pleasing aesthetics should be designed by a multu-disciplined team including landscape

architects and planners
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1.8 Access Management

During the development of construction plans, the designer may need to evaluate some
of the access connections within the project Irmits Drniveways and crossovers should be
considered 1n the analysis of safety and operational problems Modifications or closures
to access may be the solution 1n certain cases Rule 14-96 003 (3) & (4) and 14-96 015
gives the Department the authority to alter, relocate or replace connections in order to
meet current Department standards This section also allows DOT to close (or revoke)
connections Furthermore, Section 14-96 011 of the Rule allows the DOT to revoke a
permut  “if the connection causes a safety or operational problem on the State Highway

AL

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, and existing median openings, and signals are not

required to meet the interim standards of the assigned classification

Such features will generally remain 1n place These features shall be

brought into_reasonable conformance with the standards of the

assigned classification or the interim standards where new connection

permits are granted for significant changes in property use, or as

changes to the roadway design allow  Applicants issued permits

based on the interim standards as set forth in Rule 14-97 004 shall

not have to reapply for a new permut after formal classification of
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the roadway segment unless significant change pursuant to Rule

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

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

connection must be made 1n accordance with Rule 14-96 011

It 1s important to note that every property owner has the right to reasonable access
However, this does not mean that the property owner has the right to direct access on the
mainline state highway For example, a corner piece of property may be controlled by
only allowing access on the side street Another option for corner property would be
"nght-in" and/or "nght-out" only (partial access) on the mainline with full access on the

side street Rule 14-97 contains connection spacing and median spacing standards

It should be noted that if there are any conflicts between this policy and the Rules, the

Rules (14-96 and 14-97) shall govern
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Chapter 2
GECMETRICS
2.1 Standards

The design controls discussed i1n the previous chapter serve as quides
for i1dentifying specific levels of design standards that are most
appropriate for various highway functional classifications. Thas
chapter discusses specific standards and how they are to be applied
by designers.

Standards adopted by the Department, described herein, generally
adhere to the AASHTO design policies. Sane specific standards

reflect judgments by the Department as to appropriate applications
for cordaitions in Florada.

2.1.1 Fixed Standards.

Same standards are defined in temms of fixed values -~ standards
for elements such as lane width, shoulder width and bridge
width.  Widths less than standard would not provide adequate
levels of service and safety. Widths greater than standard
usually would be a considerable econamical investment.

Fixed standards apply principally to projects of new
construction. These standards are also desirable for
rehabilitation and resurfacing projects, but it sometimes becomes
necessary to accept a less desirable standard because of
econamic, social or envirommental considerations.
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2.1.2 Design Standard Ranges

Many standards will be expressed in terms of a range of
acceptable values. Examples are criteria for elements such as
sight distance, degree of curvature, median width, vertical anmd
lateral clearances, and slopes. Many of these elements are
closely related to traffic safety. The designer should always
attenpt to satisfy the mid to upper portion of the range. The
lower portion of ranges should be used only when dictated by
serious constraints imposed by economics, environmental
considerations or similar considerations. While minumm values
may be acceptable, the accumlative affect of establishing all
critical design parameters at the minimum, may result in a
project of marginal safety for motorists, pedestrians arnd
bicyclists. Minimm values may also limit future rehabilitation
options.

Many design stardard considerations are related darectly to the
design speed, 1ncluding vertical and horizontal geametry ard
required sight distances. Always provide at least the minmimm
values for these standards, regardless of traffic volumes,
functional classification or any other considerations. The
minimum design w are very closely related to traffic
safety and camnnot be compramised without an approved design
exception.

The design speeds adopted for the various functional
classifications are given in Table III-1 of the Florida Green
Book. It should be noted that same design speeds in that table
are 1n excess of nationally imposed speed limits. 2An expected
low speed limit by 1tself does not provide a basis for using a
low design speed. Maxiumm degrees of curvature and maxamum rates
of superelevation are given for those design speeds, for both
rural and urban applications, i1n Table III-3 of the Florida Green
Book. Roadway Design Standard Indexes 510 and 511 should be
referred to for application of superelevation.
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Stopping sight distances and the controls they impose on vertical
curvature, developed 1n AASHIO’s Policy on Geametric Design, are
repeated in Table III-6 of Florida’s Green Book. Established
passing sight distances for the various design speeds are also
given 1in that table, along with mimimm vertical curve lengths
adopted 1n consideration of highway aesthetics.
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2.2 lane Widths

2.2.1 Through Ianes

Both the AASHIO Policy on Geametric Design and Florida’s Green
Book tabulate the minimm travelled way widths for two-lane rural
local, collector and arterial highways, supplemented by
discussions that are intended to provide guidance, but not
establish a fixed standard for all conditions. Lane widths for
all classifications of urban highways are covered by discussions
of acceptable widths for various traffic conditions, right-of-way
widths and existing development controls.

In general, lane widths should be as wide as possible (up to 12
feet) whenever it is reasonable ard prudent. The followirg shall
be minimm criteria:

Freeways - 12 foot lane widths shall be used. AASHIO Policy on
Gearetric Design give further guidance.

Arterials (Major and Minor) - 12 foot lane widths shall be used.
11 foot lanes may be used on two lane rural facilities under
restrictive or special conditions. In these cases, the file must
be documented with adequate justification.

11 foot lane widths can be used for urban curb and gutter
sections under at least one of the following conditions:

a. Right-of-way and existing development are stringent
controls.

b. Facility operates under interrupted - flow corditions.

c. Iow Design Speed (40 MPH or less).

d. Intersection Design controls are not adversely affected.

e. Design hour truck volume is 10% or less.
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The AASHTO Policy on Geametric Design gives further guidance.

Collectors (Major and Minor) - 11 foot lane widths should be
used. 12 foot lanes may be provided on rural two lane highways

under the following corditions:

o Average Daily Traffic (ADT) above 1,600.

o ADT 750 to 1,600 and design speed in excess of
45 MPH.

o ADT 400 to 750 and design speed in excess of 60
MPH.

12 foot lanes shall be provided in urban industrial areas when
right-of-way 1s available.

The AASHIO Policy on Geametric Design qgives further guiadance on
selection of lane widths.

Iocal Roads <~ 10 foot lane widths should be used on rural
roads. Greater widths on rural roads may be necessary as
required by Table III~8, Florida Green Book. Urban local roads
should be 11 foot lane widths. 12 foot lanes should be used 1in
industrial areas when right-of-way is available.

2.2.2 Transitions of Pavement Widths

anewpavanentwidthsaxemtsubstantiallygreaterthanthe
joining pavement, grade differentials are slight and future
widening 1s expected, striped transitions may be considered. An
alternative approach 1is an abrupt change 1in width, with
appropriate pavement markings, reflectors and rumble strips.
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2.2.3 Wide curb Ianes

In addition to the safety benefits for bicyclists, wide curb
lanes provide benefits that will improve traffic flow, add to the
capacity of the roadway and enhance overall highway safety. Same
of those benefits are:

o Assist a vehicle in turning right into driveways and
narrow connecting streets without encroachment into the
adjacent lane.

o Assist a vehicle 1n entering the roadway from an
intersecting roadway or driveway without encroachment
into the adjacent lane.

o Allow a motorist to pass a bicyclist without delay.

o Reduce the need for vehicles to change lanes because of
a bicyclist.

o Improve drainage in constricted areas.

Wide curb lanes are to be provided as the minimm treatment in
conjunction with other roadway improvements (curb and gutter
construction) in or within one mile of all urbanized (population
50,000 or more) areas unless right of way is inadequate and the
cost associated with acquisition for this purpose is not
feasible. For those projects that require additional
right-of-way for the construction of the road, the additiomal
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width to prov1dee§1&dee”%1£b lanes_,will ebe‘ a%qglgsdb unless the
additional cost 1s slefee. “IMMW 11
foot continuous two-way turn lanes or painted medians may be used
under interrupted flow operating conditions at ##¢ speeds, up through
40 MPH. ‘The presence of heavy truck traffic (design hour trucks
greater than 10%) and 1intersection design controls should be
evaluated 1n reducing the center-most lane to 11 feet. The minimm
width for curb lanes is 14 feet, measured from the edge of the
adjacent travel lane to the lip of the gutter, or 15 feet to the face
of the curb, if the 1 foot 6 inch qutter is not constructed.

Heavily congested rovadways with sigmificant levels of camerce and
murerous intersections are served best with wide curb lanes that are
not marked as a bike lane or bike route. In no case should an edge
1ine be marked 2 or 3 feet in on a 14 foot wade curb lane, since thas
tends to channel bacyclists into a space that 1s too narrow.

Wide curb lanes are also to be considered in urban areas (5,000 -
50,000 population) based on anticipated bicycle travel needs as
previously identified.

Urban resurfacing projects may include restriping to provide wide
curb lanes by using 11 foot interior lanes. This policy may be
applied on all appropriate urban and urbanized area (curb and gutter)
resurfacing projects.
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2.2.4 Other lane Widths

Collector-distributor lanes and auxiliary lanes for speed change,
turning, storage for turning, weaving and other purposes
supplementary to through-traffic movement should be of the same
width as the through lanes. Left-turn storage lanes may be
10 feet wide where speeds are low and the intersection is
controlled by traffic signals. Two-way turn lanes should have a
desirable minimmm of 12 feet wide and an absolute minimm of 10
feet and should not exceed 15 feet.

Ramp widths are discussed in detail in the AASHIO Policy on
Geametric Design.

2.2.5 Bicycle lanes

Bicycle lanes (4 foot minimum width) may be warranted in lieu of
wide curb lanes in same areas of the State. Collectors and the
more lightly traveled arterials that have only a moderate level
of commerce, and have fewer turning movements, may serve
bicyclists with a bike lane.

Roadway sections with low to moderate traffic and where it 1s
desirable to attract bicyclists should be considered for 4 foot
wide bike lanes 1n the initial rcadway improvement. A 4 foot
mnimm width with urban cauxb and gutter construction or 5 foot
minmmm width with rural type (no curb) construction will be
required.

Chapter 8 of this volume discusses bicycle facility design
criteria 1n detail.
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2.2.6

Shoulder Widths

Shoulder width criteria are provided in the AASHIO Policy on
Geametric Design and the Florida Green Book. In addition to the
suggested and minimum criteria presented in those volumes, 1t 1is
the Department’s policy that 4 foot paved shoulders are required
on all new construction, reconstruction and lane addition
projects for rural, open drainage, free access highways of the
following types (does not apply to urban curb and qgutter
construction):

e.

On all two-lane principal arterial highways.

On all other two-lane highways with a post construction
ADT of 5,000 or greater.

On the outside shoulder of all rural multilane
facilaties. The inside shoulder may be paved 2 feet 1in
those areas of the State where establishing and
maintaining a turf shoulder has been difficult. The
inside shoulder will be paved (4 foot minimm) on the
low side of pavement through superelevated curves, and
extended approximately 300 feet beyornd the P.C. ard
P.T. of the curve, irrespective of other conditions.
Roadway Design Standard Index 104 contains additional
criteria for paved shoulders.

On all coastal routes where material is of poor quality
for growing grass. This will generally be wathin 1/2
mile of the coast but may extend beyond this on some
projects. A project-by-project evaluation based on
discussions with construction and maintenance personnel
will be necessary.

On all projects in or within one mile of urbanized
areas with a post construction ADT greater than 1600.
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f. On other projects in urban arnd rural areas, based on
safety and operational needs (including anticipated
bicycle travel) .

g. On projects within 5 miles of urbanized areas where
adjacent development is such that significant
pedestrian travel would be expected and post
construction ADT will exceed:

Two lanes - 5,000
Four lanes - 20,000

h. Two to four foot paved shoulders can be used in other
areas where pavement dropoffs or problems with turf
shoulders exists. Maintenance and construction
personnel should be consulted for applicable locations

Roadway Design Standard, Index 104 (Erosion Control Details for
Permanent Construction) should be applied on all projects. Index 105
should be applied at the edge of shoulder pavement on existing
facilities.

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, widths of
paved shoulder separations between through pavement edge and the near
edge of any shoulder gutter are given for both right (ocutside) amd
left (inside) edges of the roadway. These widths and clearances are
illustrated in Exhibat I-2-A.
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It is desirable to pave the outside shoulder and adjacent area
under overpass bridges on all projects that do not normally
include paved shoulders. This shoulder pavement will provide
additional safety, enhance drainage, redxe maintenance and
improve appearance. When paved shoulders are not normally
provided, indicate paving for the outside shoulders in accordance
with Exhabit Ex-I-2-B.

2.2.7 lamits of Friction Course on Shoulders

Friction courses on limited access facilities shall be extended
one foot onto both the median and ocutside shoulders. FC-1 or
FC-4, if used on ramps, may be extended one foot onto both the
inside and outside shoulders.

Friction courses (FC-1, FC-2 or FC-4) 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 is considered to be a
safety prablem for Dbicyclists since they must cross over the
drop-off. Bicyclists in rural areas use the mainline pavement
and cross to the shoulder when a car approaches from behind.
Most paved shoulders on free access facilities are 4 foot in
width.
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2.3 Other Cross Section Elements

231 Cross Slopes

Standard pavement cross-slopes are defined for the sections shown in Exhubit
EX-I-2-C The maximum pavement cross slope 1s 0 04 ft/ft for design speeds
of 45 mph or less and 003 ft/ft for speeds greater than 45 mph The
maximum number of through lanes with cross slope 1n one direction 1s three
lanes The change 1n cross slope between adjacent lanes should not exceed

0 01 and crown crossover shall not exceed 0 04

Shoulder cross slope should be greater than the cross slope of the adjacent
travel lane  High quality shoulders should have a cross slope of
approximately 0 05 to 0 06 foot per foot Shoulder cross slopes for standard
sections shall not be less than 003 or greater than 008 foot per foot The
algebraic difference in cross slopes between a traffic lane and the adjacent

shoulder should not exceed 0 07 foot per foot

Chapter 4 of this volume discusses the safety requirements of slopes and

other cross section elements 1n detail.

2 32 Roadway Structure

The type of pavement usually 1s determined by analysis of the volume and
composition of traffic, the soil conditions, the availability of matenals, the

mnitial cost and the estimated cost of maintenance
Cnteria and procedures for selecting the type of pavement and the structural

design of the various surfacing courses are discussed 1n the pavement design

manuals
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233 Side Slope and Side Ditches

Volume II of this manual discusses the layout of side slopes and ditches 1n
detaill Variations imposed by parallel ditches or canals, barriers and clear

zone requirements are addressed in Chapter 4, Roadside Safety, in this

volume

2 34 Border Width

Border width requirements for urban collector and arterial uighways for new
construction or major modifications to existing facilities (with curb or curb

and gutter), require a separate set of design controls, as discussed below

The standard border width 1s 10 feet, measured from the edge of pavement
to the nght-of-way line  Wider border widths may be justified under some

conditions, 1 e 1n areas with overhead utilities.
The standard sidewalk width with a minimum 2’ grass strip adjacent to the

curb 1s 5 foot When the sidewalk 1s adjacent to a curb, the width of the
sidewalk shall be a minimum of 6 feet
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2.4 Horizontal Aligrment
2.4.1 General

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 1in
consideration of local conditions. Guidelines for some of these
decisions are cutlined in Section III of the Florida Green Book.
Limiting values on degrees of curvature are also given in the
Green Book, Section III.

2.4.2 Supplemental Aligmment Control

Further guidelines have been established by the Department for
lengths of horizontal curves, maximm deflections without curves,
redirection of through lanes at intersections and minirmim
transition lengths between reverse curves. The criteria given
below are intended for use in establishing minimm lergths for
both rural and urban conditions.

Wherever the criteria differ for different types of facilitaes,
the term "interstate" shall mean "interstate and other high speed
controlled access facilities", the term "rural" shall mean "rural
arterials and collectors and urban arterials and collectors with
open drainage", and the term “urban" shall mean "urban arterials
and collectors (curb and gutters with design speed 45 MFH or
less)."
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Table 2.1
Iength of Horizontal Curves

Desirable length = 30(S) (INTERSTATE)
15(S) (RURAL & URBAN)
Minimm length = 15(S) (INTERSTATE)
500 Foot (RURAL)
400 Foot (URBEAN)

vhere S = Design Speed

The desirable length should be provided to the maximum extent
practical on new construction projects. The minimum length may
be necessary for major modifications of existing facilities and
erwvirommentally sensitive areas. Values less than the minumm
stated for interstate may be necessary in developed or
erviromentally sensitive areas.

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

For design, the aesthetic control given above should be
considered where practical, but may be campromised where other
considerations warrant such action. Discermment of aligmment
changes in an urban setting 1s normally minimal due to the
masking effects of development, traffic signs, various items of
interest and similar distracting stimali.
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Curves should be of such length to provide at least a munimum of 200 feet of

full superelevation within the curve when superelevation 1s required

The length of curves for turning roadways may be less, but sufficient length
for superelevation should be provided The lengths shown 1n Table III-18 of
the AASHTO Policy on Geometric Design, should be used for compound

curves on turning roadways

Curves are required on all interstate and rural roads with a design speed >
45 mph when a deflection of over 0°45" occurs in alignment on the open

highway.

Curves are requured on arterials and collectors when deflections on the open

highway exceed the following

Design Speed equal to or less than 40 MPH - 2°00’
Design Speed equal to 45 MPH - 1°00

For redirection of through lanes at intersections the formula L=WS should be
used for speeds of 45 MPH or greater and L=WS?/60 for speeds of 40 MPH
or less, where "L" 1s the length of taper in feet, "W" 1s the width of lateral
shift in feet and "S" 1s design or posted speed in MPH Curves are not

required 1f these formulas are used

Short curves may be desirable at the above locations in lieu of angular breaks
If the maxamum deflection wathout curvature as given above 1s not exceeded,
the minimum length of curve given in the AASHTO Policy on Geometric

Design does not apply for design and superelevation 1s not required

The general controls for horizontal alignment shown in the AASHTO Policy
on Geometric Design and Section III of the Fiorida Green Book, should be

used to the extent practical
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A related area 1s the tangent length between reverse curves This desirable

tangent length should be determined as follows

- 80% of the transition for each curve should be located on the tangent

- The desirable tangent length 1s the sum of the two 80% distances

- Where alignment constraints dictate a less than desirable tangent length,
AASHTO allows reduction of the 80/20 superelevation transition
treatment, (1e, 20% to 50% of the transition may be placed on the

curve)

Sound engineering judgement for establishing the horizontal curve lengths
and transition lengths between reverse curves should always be used Before
utihzing lengths less than noted above, full documentation and justification
should be placed into the project file Transition lengths should be
sufficiently long to take water off the pavement without allowing it to flow

back across the pavement

Compound curves should be avoided, especially when curves are sharp.
They tend to produce erratic and dangerous vehicle operaion When
compound curves are necessary, the radius of the flatter curve should not be

more than 50% greater than the sharper curve

24.3 Two Lane to Four Lane Transitions

Transitions have been developed and included in the Roadway and Traffic
Design Standards to ehmunate reverse curvature alignment, to provide
suitable length for pavement marking transitions, and to control development

at the end of limuted access right-of-way at interchange locations
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2.5 Vertical Aligmment

The profile grade line defines the vertical aligmment for road and
street construction. As with other design elements, the
characteristics of vertical aligmment 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. These
considerations, along with some specific limting values, are
presented in Section IIT of the Florida Green Book.

The Department’s minimm for structure clearance over all highways
provides for 16 feet. Exceptions to this policy shall be permitted
only when justified by extenuating clrcumstances. This clearance
should be increased on new facilities to allow for resurfacing.
Increased clearance fram 16 foot-3 ches to 16 foot-6 inches 1is
recamended. The Structures Womsl’ Foula'be referenced for details
on clearances for all types of structures.

Clearance required above design high water for roadway base courses,
as well as the limiting relationships between shoulder/pavement
elevations vs. high water and flood elevations, are discussed and
charted in Chapter 6, "Roadway Grades," Volume 2A of the Florida

Drainage .

Clearance over major underground utilities 1s also a vertical
aligmnment control.

and Teaddic

The Roadwayf|Design Standards Index 205 & 280 lists minimm covers and
maximm £ill heights for all types of ép# culverts.
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2.6 Superelevation

Superelevation and transition standards and the application of those
standards are discussed ard detailed in the Florida Green Book ard
the Roadway Design Standard Indexes 510 ard 511. Further discussion,
illustrations and charts are to be found in Chapters IITI and VI thru
IX of the AASHTO Policy on Geametric Design. The AASHTO publication
covers the full range of design values, therefore, the use of those
design guides and aids is restricted by maximm and minimm rates
established for use in Florida.
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2.7 Cross Sections

The mechanical camposition of cross-section sheets 1 described, and
examples of campleted cross-section sheets are given, 'm Volume II -
Plans Preparation and Assembly.

The cross section 1is the most widely used tool today for the
depiction and measurement of the various earthwork volumes that are
part of all highway construction projects. Cross sections are used
in the review process to check construction clearances and utility
adjustment requirements, the appropriateness of roadway and ditch
side slopes and adequacy of right-of-way. Thelr importance as a
design tool 1s often overlooked.

The designer should use the development of the final cross sections
as a step by step gquide 1n assuring the proper fit of the various
1tems to be included i1n the construction plans. As cross section
elements are assembled, they provide clear evidence of the
incampatibility of certain design features, thus allowing adjustments
to be made, or exceptions to be verified, before other designs and
plan developments have advanced to a point that revisions would be
cunbersane and costly.

Cross section preparation and study 1s also an essential element in
the preparation of staged construction plans, sequence of
ccmstruction and traffic control plans, particularly where there are
detour or bypass aligmments to be considered.

1-2-23.0



2.8 Intersections and Interchanges

Design guides and criteria presented heretofore are also applicable
to the proper design of intersections, including interchanges with
their inherent ramps, speed change, merging and weaving lanes.
Because high speed maneuvers and at-grade merging and crossing
patterns impose additional responses and responsibilities upon the
driver, it is incumbent upon the designer to ease those draiver
decisions and responses to the extent possible. Additional and
extended criteria and guidelines are necessary for the designer to
accomplish his tasks 1n a manner that will provide safety,
reliability and umformity for the driver.

VWhere curb 1s desirable for delineation and channelization, at
i1slands on rural highways, the full approach shoulder width on the
main roadway should be carried through the interchange or
intersection. On urban sections this curb should not encroach on the
refuge lane (1f provided on the approach section) and the full
section should be carried through the intersection or interchange.

The criteria and guidelines necessary are presented 1n Sections
III-Geometric Design, Subsections 8 & 9 =~ "Access Control and
Intersection Design" of the Florida Green Book. Chapters IX and X
of the AASHTO Policy on Geametric Design and the TRB Highway Capacity
Manual should also be referenced. They provide invaluable aids for
the proper design of high speed weaving sections and at-grade
intersection layouts. Their use should only be restricted by

specific individual parameters adopted by the Department.
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2.9 Lmmited Access Limits at Interchanges

The following criteria will be used 1n establishing limited access limits along

crossroads at interchanges

For rural interchanges, limited access wiul extend along the crossroad to a
powmnt 300 feet 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 1s used, the limited access
will be carried to a point 300 feet minimum beyond the radius point of the
return. In this case also, the radius point most remote from the project will
control.

For interchanges 1n urban areas, the criteria given above will apply except
that the limited access will end a minimum of 100 feet beyond the end of taper
or the radius point of the return

In both cases of interchanges in rural and urban areas, a cross-over may be
centered no less than 50 feet beyond the end of limited access except that a
minimum distance of 660 feet to the ramp median opening will be required 1In
no case should access be permitted between the interchange proper and the
cross-over as established by this criteria

For partial cloverleaf, 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

Special cases or exceptions to the above will have to be handled on an

individual basis and must be fully supported by realistic right~of-way cost
information and other pertinent data covering any recommended alternative

Revised 12/06/90
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2.10

Design of Rural Projects

Highway designs should begin with the following steps

1.

U W N

()]

Familiarization of the squad leader with pertinent project data
Indexing field notes

Checking field notes

Drawing proposed typical section or sections

Plotting alignment, existing topography, underground utilities and
ground line profile in plan

Plotting alignment, topography and profile of outfalls

All alignments should be reviewed for undesirable alignment and aesthetic

effects such as broken curves, curves in opposite directions with imnsufficient

intervening tangent, curvature exceeding the maximum for the design speed,

etc , and a study made of possible

remedial measures by realignment A check should also be made of

undesirable horizontal-vertical curve combinations

2.10 1 Profiles

After determining that the horizontal alignment 1s satisfactory, atentative
grade can be established Existing structures, including major utility
facihities, are plotted in plan and profile Several factors influence the
choice of grades as listed below

o A minimum stopping sight distance, based on the design speed,
should be maintained throughout the entire project The
munimum length of vertical curves will be adhered to as
established by the Florida Green Book Values approaching, or
at the upper limit of, the range should be used for design
wherever conditions permit
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Established clearance between the bottom of base and
design high water (DHW) must be maintained.
Superelevation of curves must be taken into account .g
e fFhe required clearance criteria is contained 1n
Chapter 6, Volume 240f the Drainage Marual.

Grades should not exceed the established ranges,

maximm or minimm.

Soi1ls data should be examined for the possibility of
eliminating or reducing the undercutting of unsuitable
material.

Crest vertical curvature that results in restricted
passing sight distance for two lane roads should be
avoided.

Sizes of existing drainage structures may give same
indication of drainage requirements and allow

establishment of grades that will provide the required
cover.

When railroads are crossed at grade, the proposed grade
mist meet the rail elevations. 'The District Railroad
Coordinator can determine if a railroad track
adjustment is necessary or planned by the railroad
company. The grades of intersecting streets or
highways also should be matched as closely as possible.

Economy of construction is an important factor 1n
establishing grades. Total earthwork should be held to

a minimm. When practical, cuts should produce
sufficient material for construction of fills.
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2.10.2 Cross Sections

'meroadwaycmsssectimgmm:llmesmnbeplottedusnlgthe
tentative grade for spacing the sections. The ground line,
ground line elevation at the centerline of survey, ard the
station mmber are then plotted.

Prints of the typical sections, cross sections, plan and profile
sheetsw1llbesenttotheblstrlctGeotechnicalthineerforuse
in obtaining soils data. Any subsequent changes in aligrment,
grade or typical section should be forwarded to the Geotechnical
Engineer for reconsideration of recommendations. All projects
with bad materials, whether they are to be removed or left in
Place, should have the 90% plans reviewed by the Geotechnical
Engineer for final concurrence. The Dastrict Drainage Engineer
needs similar information for grade review.

Outfall and infall daitch surveys can now be plotted. Aligmment,
topography and profile for each ditch are plotted. Cross
sections are plotted after it has been determined at which
locations outfall ditches will be constructed. Property lines
should be shown to assure field consideration of right-of-way
takings, including access. The preliminary plan and profile
sheets wi1ll be used in the field inspection of drainage and later
in establishing lateral ditch grades.

The roadway cross section templates are pPlotted now. Any special
ditches should be planned at this stage. On superelevated curves
in well drained soils, the same elevation for both datches need
not be maintained unless drainage considerations dictate
otherwise. The standard depth ditch is 3.5 feet deep, measured
from the shoulder point. Use of standard depth ditch design in
superelevated sections must be carefully considered. The
shoulder point varies with superelevation and could create steep
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grades or flat spots. Consider the use of special ditches in
these areas or note that the ditch is to be measured at an
adjusted depth. Special ditch grades must be used when necessary
to avoid water pockets. The use of too flat a ditch may create a
trapped or poorly drained area and potentially have water reach
the pavement under servere rainfall events.

Only the total thickness of the pavement structure needs to be
plotted on the templates.

2.10.3 Preliminary Review

The grades can now be re-examined for possible improvements such

o Elimination of poor grade aligmment combinations.

o Improved passing sight distance.

o Avoidance of unnecessary handling of unsuitable material.

o Accammodation of special conditions revealed by examination
of the plotted roadway cross sections.

o Improved match with existing side streets, driveways,
railroad grade crossing and other controls.
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2.11 Design of Urban Projects

Many procedures discussed in Section Z.Qare also applicable to
the design of urban projects. Since these procedures have been
discussed, complete descriptions will not be repeated.
Opportunities for blending roadways into an urban envirorment for
aesthetic effect should not be overlooked.

2.11.1 Preparation

The first several steps in urban plans preparation are the same
as for rural projects.

The location of outfalls for urban projects cannot always be
determined until the storm sewer system is designed, so that
operation may be deferred. Outfall and retention/detention
locations may dictate the design.

In wrban type construction, there is usually relatively little
departure of grade from the existing ground, so variation in
spacing of cross sections seldam 1s necessary. Exasting pavement
must be plotted. It is especially important to show existing
pavement such as service drives, parking areas and similar
construction at the right-of-way line. Driveways may need to be
plotted 1in cross section when it is necessary to establish
~ight-of-way limits.
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Underground utilities are plotted using standard symbols as 1n
rural plans preparation design. Front of building and other
improvements near the right-of-way line are indicated at the
correct distance from the centerline, and existing floor
elevations are shown. Underground storage tanks should also be
shown.

2.11.2 Gearetrics

The geametric layout is plotted, including proposed sidewalk,
caxdb and gutter returns at intersecting streets, median curbs,
traffic separators and left turn storage and other auxiliary
lanes. Proposed right-of-way lines are indicated. Care must be
exercised to insure conformance of geometrics to the approved
typical section and design criteria for the project.

Comnections with intersecting streets are centered on the street
dedications, except in rare cases when an existing street with
axb and gutter 1s off center and proposed construction must meet
exasting construction. Offset, if any, to the centerline of
pavement should be shown. A minimum width of 24 feet face to
face of curbs 1s used for side street comnections. Standard
widths should be used for side streets except when connections
mst conform to existing curb ard qutter sections. Right-of-way
should accommodate future turn lanes on intersecting streets if
the need for such lanes is anticipated.
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2.11.3 Profiles

Profiles used for establishing back-of-sidewalk grades now are
plotted.

Grade requirements for wban projects are quite different from
those for rural projects. Ideally, the proposed grade for the
back of the sidewalk should match the existing ground in
profile. This condition rarely occurs except for short distances
if back-of-sidewalk grades are established in accordance with
design criteria, and campromise grades are selected which will
minimize damage to adjacent property and reduce drainage
camplications.

To establish back-of-sidewalk grades, profiles along each
proposed back-of-sidewalk location are plotted against the same
elevation datum. These profiles usually are plotted from
elevations cobtained from roadway cross sections at the proposed
back-of-sidewalk location. This method 1s satisfactory when
sufficient cross sections or part sections are available to
produce a reasonably accurate profile.

Cross sections will be used to establish direction of drainage
arrows which are placed above and below the profile. Care must
be taken to avoid plotting invalid or misleading elevations,
which would be the case 1f the right-of-way line were to fall in
an exasting datch. 1In this event, the ground line imvediately
beyond the ditch 1imits should be plotted.

Elevations and limits of floors, locations of building entrances,
and limits of existing pavements along the right-of-way line are
andicated. Limts of private drives and entrance walks need not
be shown.
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Tentative grades for back-of-sidewalk profiles now are
established by plotting grade lines as close as possible to
existing ground at the back-of-sidewalk location using the
following criteria:

o The desirable mumimm tangent length of the grade line is
300 feet, with an absolute minimum of 250 feet unless
otherwise specifically authorized.

o A mimmm longitudinal gradient is important for a curbed
pavement, since 1t is susceptible to stormwater spread.
Flat gradients on uncurbed pavements can lead to a spread
problem 1f vegetation 1s allowed to build up along the
pavement.

Desirable gutter grades should not be less than 0.3 percent
for curbed pavements, and not less than 0.2 percent in very
flat terrain. Minimm grades can be maintained 1n very flat
terrain by use of a sawtooth profile.

To provide adequate drainage 1n sag vertical curves, a
minimum slope of 0.3 percent should be maintained within 50
feet of the low point in the curve. This 1s accamplished
where the length of the curve (L) divided by the algebraic
difference in grades (A) 1s equal to or less than 167 (ya=f =
<167). Special gutter profiles should be developed to
maintain a munumm slope of 0.2 percent up to the inlet.
Although ponding is not usually a problem at crest vertical
curves, on extremely flat curves a similar mimimum gradient
should be provided to facilitate drainage.

o Vertical curves will be required for breaks in grade as
shown 1n the Florida Green Book.
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o The high point should be at or near the centerlines of cross
streets where possible.

o The placing of low points in the grade at locations which
would be detrimental to existing development, such as in
intersections, should be avoided.

o Standard clearance above high water elevations should be
maintained. Methods of controlling high water, such as
urderdrains, should be included in the design when the grade
camnot be set sufficiently above the high water elevation.

The grade must be such that the back-of-sidewalk will not be
above building floor elevations at entrances, particularly in the
case of buildings at or near the right-of-way line. The grade
should be sufficiently lower than floor elevations to allow for
provision of adequate drainage away fram the entrance. If, at
all practical, the grade of the sidewalk should be such that
water will not be ponded behind i1t at locations where ground
slopes toward the project. It is generally undesirable to have
f111 sections at the back of the proposed sidewalk. In case of a
definite cross slope of the ground from one side of the project
to the other, a campramise grade, campatible to the property
development 1s established, with cut on one side and fill on the
other.

Curves requiring superelevation should be avoided in urban
areas. When necessary, separate profiles must be used for
establishing grades for the right and left back-of-sidewalk.

Occasionally, a situation will arise where extensive development
existsonbothsid&softhestreetarﬂthegmndofdevelq:ment
on one side is somewhat higher than on the other. In this
situation, a grade line fitting existing development on one side
may cause extensive property damage on the opposite side.
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In such cases, a reversed crown section may be used on one
roadway . Separate profile grades would be required for each
side. During transitions fram reverse crown to normal sections
ard 1n superelevation transitions, care must be taken to avoid
gutter grades that are less than the mimimms.When preliminary
back-of-sidewalk grades have been established, proposed sidewalks
are plotted on prints of roadway cross section sheets. The
prints are examined carefully for every possible improvement of
grades and revised, 1f necessary.

2.11.4 Cross Sections

Wcross sections are prepared in a simlar manner as
described in Section 2.‘20.2 for rural projects. However, special
erphasis should be placed on matching existing streets, business
drives, etc. and allowing for proper drainage.

2.11.5 Preliminary Review

The preliminary on-site review 1s now in order, the primary
purpose of which 1s to determine feasibility of the geometrics
and to make a careful review of proposed grades. A preliminary
drainage 1inspection also may be made at this time, desagnating
possible outfalls. However, the final drainage system design
naturally will depend upon the final grades adopted.

The most important function of preliminary review 1s to carefully
study the proposed grades, and to note any possible
improvements. Of particular importance is the matching of grades
at entrances of commercial buildings, parking areas, service
station drives, etc. Matching of grade at side street
intersections also 1s reviewed carefully. Conditions not evident
in location field notes should receive careful attention, and
notes concerning possible improvements should be made directly on
preliminary prints.
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Frequently, state highways slated for improvement are in fast
growing areas. Notes on development, that has taken place
subsequent to the location survey, should be made, and the
District Location Surveyor notified so pertinent additional field
information can be obtained. Close coordination with the
District Permits Engineer is necessary.

The proposed geometrics at street intersections must be
reviewed. This includes the location ard appropriate width of
side street connections and median openings, turning and storage
lanes, and design of channelized intersections, railroad
crossings, etc.
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CHAPTER 3

EARTHWORK

3.1 General

Earthwork 1s a generic term for all items of work, matenals 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

(2) Unclassified Excavation - Excavation, removal and disposal of
matenal, for pipe culverts, bridge foundations, box culverts, storm sewers,
inlets, manholes and ssnilar structures where the matenals are unclassified
and considered as excavation regardless of the matenal encountered

(3) Embankment - Compacted fill matenial needed to construct the
roadway, excluding the base and pavement portions of the roadway and
shoulders Embankment includes compacted backfill to replace unsuitable

matenal excavated within the lines and grades shown 1n the plans
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EARTHWORK
BASIC PROCESS

The most Important operation Involving earthwork Is constructing the roaodbed.
The roadbed Is constructed by excavating soll from CUT sectlons -- and placing
sollas embankments In FILL sectlons. In cut sections, the roodbed Is bullt below

the naturalground -- the naturaiground Is excavated to the elevation of the
proposed roadbed. In flilsectlons, the roadbed Is bullt above the natural
ground -- the earth flllls an embankment,

¢
FILL SECTION-- CUT SECTION--

Eorth filled In over Earth cut away
natural ground

Natural ground Finlshed grading templote Back s!ope

Front slope

EX-1-3-A
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3.2 Classification of Soils

The Department uses a system of so1l classification which places materals into
groups and subgroups based on so1l fracture, hquid limit and plasticity index.
Thas classification determines if and where the matenals may be placed or left
1n their original position on a highway project. The designer cannot determine
the proper removal and utihzation of earthwork matenals until the soils
survey, testing and classification of materials has been performed by a
qualified geotechnical laboratory For more details, see Chapter 17, Volume
II of the Plans Preparation Manual and Index No 505, Roadway and Traffic
Design Standards
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3.3

Removal and Utilization

Earthwork is a major cost component of highway construction The accurate

detailing, utihzation and calculation of earthwork 1s a very important part of
the design effort. Earthwork 1s not a simple task, but with proper care and

attention, very accurate quantities can be deternined

3.3.1 Cntena for Earthwork Details

The details of removal and utilization of earthwork are shown on the
roadway cross sections The cross sections of the exsting surface are
usually obtained by location field survey or photogrammetry The fimshed
profile grades, typical section details, pavement design details,
superelevation and horizontal alignments are used 1n combination to
develop the finished roadway template at each location where an existing
cross section was obtaimned Sometimes 1t 1s advisable to develop and plot

intermediate cross sections or half-sections to accurately determine

quantities

Additional cniteria used for plotting the earthwork details are found in the
Standard Speacifications, Section 120; the Roadway and Traffic Design
Standards, Index Nos 500 and 505, and Chapters 13, 15, 17 and 18,

Volume II of the Plans Preparation Manual

3.32 Cross Sections - A Design Tool

Roadway cross sections cannot be finahized until late 1n the design process.

However, preliminary cross section templates, developed early in the
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design process, can assist the designer 1n 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 templets should be plotted as soon as the ahgnment,
grades and typical section details are established
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34

Earthwork Quantities

34.1 Method of Calculating

Earthwork quantities can be accurately determined by computer or by plan
calculation, if proper care 1s taken Therefore, the speafications 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 YARDS = -comemrcrmmmmer x LENGTH (FT) = 27
2

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 II, Chapter 18, PPM

3.4.2 Suitable and Unsuitable Matenals

Select material or switable matenal and plastic, muck or unsuitable
materials are calculated and tabulated separately. Matenal 1s also
summarized 1in pay item categories as Roadway Excavation, Subsoil
Excavation and Embankment or Fill The designer must be farmliar waith
the matenal classes, basis of payment and the specifications for earthwork

operations 1n order to properly delineate and calculate earthwork

quantities.
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TABULATION OF UNSUITABLE TABULATION OF SUITABLE

MATERIAL ON LEFT SIDE OF MATERIAL ON RIGHT SIDE
CROSS SECTION SHEETS CROSS SECTION SHEETS
C—cs s e ] S
(1) A-7 MATERIAL
A-8 MATERIAL 6) A-2, A-3 MATERIAL
A-2-5, A-2-7, A-5 MATERIAL
2) 3 4) 6) ¢)) 8)
SUBSOIL | RDWY| FILL SUBSOIL |RDWY| FILL
EXC EXC. EXC. EXC.
A VIA|IV]IA]|V A VIAIV]IA|V
- ] S
) UNSUITABLE MATERIAL on a project may consist of one or more of the clasmfications

shown The tabulation should be 'titled” with the actual classification for the given project as
documented by the so1l survey

(2) SUBSOIL EXCAVATION (UNSUITABLE) 1s matenal that does not meet the specification
requirements 1n 1ts oniginal position so 1t must be excavated and backfilled with suitable material It also

must be below the fimshed grading template to be subsal excavation

(3) ROADWAY EXCAVATION (UNSUITABLE) 1s matenal that may be used in the earthwork
only as stipulated 1n the standards and specifications, 1f allowed at all It wall be removed by excavating
to the lines and grades of the fimished grading template It must be above the bottom of the fimshed

grading template to be roadway excavation

“4) FILL (UNSUITABLE) 1s matenal that does not meet the requirements for suitable material
but may be utihzed 1n certain areas of the embankment as indicated 1n Standard 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) 1s matenial that would be acceptable 1n 1its ongnal
position, but 1t must be excavated below the finished grading template 1n order to remove matenal below

1t that 18 unsuitable 1n 1ts onginal pesahon

N ROADWAY EXCAVATION (SUITABLE) 1s the good or acceptable material removed by
excavating to the bottom of the fimished grading template

(8) FILL (SUITABLE)1s the material utihized 1n the embankment 1n those areas calling for select
matenal by the Standards and Specifications Fill matenal 18 placed above the natural ground surface
up to the bottom of the fimshed grading template Fill material includes the backfill required to replace

all subsoil excavation
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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

/1 REGULAR EXCAVATION -- SUITABLE MATERIAL
B REGULAR EXCAVATION --  UNSUITABLE MATERIAL

SUBSOIL EXCAVATION

ALL SUITABLE AND UNSUITABLE MATERIAL BELOW THE
BOTTOM OF THE PROPOSED ROADWAY TEMPLATE AND

ABOVE THE BOTTOM OF THE LAYER OF UNSUITABLE MATERIAL

ESEER SUBSOIL EXCAVATION -- SUITABLE MATERIAL
[¥ %] suBSOIL EXCAVATION -- UNSUITABLE MATERIAL

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

] FILL - SUITABLE MATERIAL
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3.4.3 Earthwork Accuracy

The calculation of earthwork volumes 1s not simple but, when performed
with care and properly checked, will prevent many of the inaccuracies
common in earthwork quantity calculations The primary causes for
inaccurate earthwork quantities are found to be errors in calculating end
areas and choosing inappropnate lengths between the average end areas

Correct methods and techmques for computing earthwork guantities will

eliminate the gross errors

1. Calculate end areas and volumes by computer, when possible, and

print the calculations for venfication and future use by others

2. Plot cross section details at the largest scale the sheets will permmt
(1" = 5-0" Honizontal and Vertical) This 1s especially critical if
plotting 1s done manually and the end areas are to be calculated from

the plots 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 compensatefor volumes that do not run the entire lengths

between the normal station lengths

5 Properly use match lines and turming hnes to divide end areas

when separate lengths should be used to calculate volumes.
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6. Reduce the interval between cross sections on ramps or sharp

turning roadways (50 feet or less), or determine and use the centroid

of the section as the length for computing volumes,

i

7. Proper use of cross section pattern sheets (Volume II, Chapter 13)
to determine where cross sections should be taken, will help yield

more accurate volumes

8. Exclude brnidge spans, large culverts or other exceptions where
earthwork is not required Include quantities for fill slopes under

bridges, at guardrail installations and at culvert extensions.

9. Make sure that backfill for all subsoil excavation is added to the

roadway fill quantities

10. 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 venfied and used by others Make sure these quantities are

tabulated 1n the proper columns on the cross section sheets

3.4.5 Vanation 1n Quantities

When detailing and determiming earthwork quantities, the designer should
use the most probable base option within the optional base group, as
identified 1n the pavement design and indicated on the typical secion A
plan note should also be shown 1n the plans stating which option was used
for plotting the cross sections and calculating the earthwork quantities
The Specifications do not allow adjustment of the earthwork quantities
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that were designated to be paid as plan quantity because a base of

different depth was chosen during construction

3.4.6 Sequence of Construction

The designer must be aware of the Traffic Control Plan and, to some
extent, the most hkely 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 1tems for the project

EXAMPLE. A project has balanced earthwork quantities, i e , embankment
1s balanced by sufficient excavation to offset it. The embankment 1s
required in Phase I of the construction During this Phase, the area where
the excavation 1s to be obtained 1s still under traffic and can NOT be
excavated Unless this 1s realized and taken care of by design, a
Supplemental Agreement will most likely be required to estabhsh a pay
1item for the matenals 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 matenal 1in the excavation area is available
when it 1s needed, 1f possible Or, 1f the project 1s not a balanced job and
already has Borrow set up as a pay 1item, make sure the quantity includes
a sufficient amount to cover the embankment in Phase I The Excavation
could then be used to reduce Borrow later in the project, when 1t is free of
traffic and could be excavated Or, 1t may be necessary to set up an item

for Borrow and then pay for the excavation as Regular Excavation and

waste 1t.
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3.4.7 Earthwork by Computer

The Department has several options for computing earthwork quantities
by computer. In detaahng the cross sections on the CADD or other

automated system, the requirements and techmques noted above are just

as applicable and necessary for accuracy.
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3.5

Earthwork Items of Payment

351 Regular Excavation

This 18 the most general classification of earthwork excavation When
Lateral Ditch or other excavation pay items are not called for 1n 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 templet

Retention or detention areas that require considerable excavation should
be summarized separately and added into the Regular Excavation. This
is especially important 1f there 1s a large quantity and the area 1s removed

from the project by some distance

Projects where the predominate earthwork item 1s 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.

3.5.2 Borrow Excavation

Borrow Excavation 1s the pay item used to indicate that the contractor is
to furnish earthwork matenal from areas provided by him and generally
outside the project hmits, including materal with a specific mimmum
bearing value for building up existing shoulders, when appropnate for the

project
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Borrow material, if available, may be obtained from within the right of way
of the project, including those projects where the matenial is to be paid for
under the embankment pay item Each project must be analyzed to
determine if this option 1s feasible FHWA concurrence 1s required on
federal-aid projects prior to utilization of the rnght of way as a source of

borrow.

Obtaining material from the project nght of way shall not create an unsafe
condition or unprotected hazard Proper design critenia shall be apphed to

proposed excavated areas which will fill mith water

The proposed borrow areas shall be reviewed and coordinated with the
District Environmental Coordinator to mnimize environmental

disturbance and promote a future natural appearance

1. Borrow Excavation (Pit Measure) - The designer has two options
for designating the method of payment for borrow material on
highway projects Wath either option, a percentage (adjustment) must
be added to the net total fill material calculated from the plans, to
allow for shrinkage The shrninkage compensates for moisture loss
and compaction when the matenal 1s placed in the embankment.
Recommendations on shrinkage factors should always be obtained
from the District Matenals 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).

When the designer, with input and recommendations from

construction, determines that the borrow matenal shall be measured
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by pit measure, the Earthwork Summary should show the adjusted
quantity of borrow matenal estimated to be required.

EXAMPLE F1ll (From Cross Section Totals) 253 CY
Shrinkage (+60%) (253 x 0.60) 152 CY
Total Fill 405 CY

Roadway Excavation (Select) Deducted 115 CY
Borrow Excavation (Pay Item Total) 290 CY

2. Borrow Excavation (Truck Measure) - The designer’s second
option for designating how borrow matenal shall be bid and paid on
projects 1s truck measure Truck measure should be specified only for
projects which require small amounts of borrow maternal Typical
types of projects are small resurfacing projects, wideming and safety
projects When this option 1s designated, an additional adjustment
(bulkage) 1s added to obtain the true volume of material required
Thas 1s not a plan quantity pay item, but 1t 1s very important that the
most accurate determination of quantities possible be calculated by

the designer

EXAMPLE Borrow Excavation (As Above) 290 CY
Bulkage (+25%) (290 x 0 25) 73 CY
Borrow Excavation (Pay Item) 363 CY

On some projects 1t 1s desirable that construction have the flexibihity
to pay for the item of borrow by pit measure, but determine the
volume by loose truck measure When this method of measurement
1s requested by construction, 1t 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
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compensates for the bulkage 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 volume In this case, payment will be made

on % of the truck measured quantity.

The percentage for the above note 1s calculated as follows:

EXAMPLE Borrow Excavation 290 CY
Bulkage (+25%) 73 CY
Total Borrow 363 CY

Percentage (%) 1s obtained from* 290cy - 363cy = 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 lhittle of this type of excavation, this earthwork is
usually included in the Regular or roadway excavation If there 1s a
significant amount of Lateral Ditch Excavation, 1t should be detailed,
calculated and summarized on separate cross section sheets and shown
separately in the Earthwork Summary For more details on lateral ditch

cross sections, see Volume II, Chapter 15.

Revised 12/04/91 1-3-16 0



Excavation included for payment or that wall be bid as work under Section
125 (Excavation for Structures) must not be included again in Lateral

Ditch or other Excavation pay items

354 Subsoil Excavation

The payment for Subsoill Excavation should NEVER be included 1n other
pay items, and quantities should NOT be included in other quantities, no

matter how small the quantities are

The pay item, Subsoil Excavation, consists of the excavation and disposal
of muck, clay, rock or any other matenal that is unsuitable in its original
position and that 1s excavated below the bottom of the finished grading
template. Subsoil Excavation also includes all suitable material (usually
above the unsumitable matenal, 1 e , overburden) excavated within the above

limits 1n order to excavate the unsuitable matenal

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 rnght side of the cross section sheets
(Volume II, Chapter 18) The fill quantities (areas and volumes) on the
right shall also include areas and volumes required to backfill the
excavated areas created by all subsoill removal. See example given 1n

Section 3 4 2 of this procedure

The soils 1nvestigation survey must document the limmts of any unsuitable
material found on the project ILikewise, the cross sections and the
earthwork calculations must use these limits in determiming the quantities

for Subsoil Excavation
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3.55 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 1s 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 canal or stream. This work
may be significantly different from regular excavation or lateral ditch
excavation, requiring draghnes, barges or other special eqmapment. It

should be detailed, calculated and summarized separately, in most cases.

SUMMARY OF EARTHWORK
ROADWAY EXCAVATION, A 2, A 3 MATERIAL = 10,000CY
ROADWAY EXCAVATION, A-7 MATERIAL = 800CY
ROADWAY EXCAVATION, A-8 MATERIAL = 1,006 CY
EXCAVATION FROM LATERAL DITCHES = 5,000CY
TOTAL REGULAR EXCAVATION - 16808 CY
(ROADWAY AND DITCH)
BORROW EXCAVATION - 6,000 C.Y
SUBSOIL EXCAVATION, A-2, A 3 MATERIAL = 980CY
SUBSOIL EXCAVATION, A-7 MATERIAL = 1,400CY
SUBSOIL EXCAVATION, A-8 MATERIAL = 800CY
TOTAL SUBSOIL EXCAVATION - 3,180 C.Y.
—— ===J|

3.5.6 Embankment

This item includes placing material above the onginal ground line and
within the hnes and grades indicated by the plans When subsoil
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excavation 18 involved, the embankment must include the material

necessary to backfill all of the matenal excavated.

When the work of constructing the embankment 1s 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) 1s used, no other earthwork
items are generally required Subsoil, however, will always be paid for as
a separate item Also, 1if there are large quantities of lateral ditch or
channel excavation, these should be specified to be paid for as separate

items of work

The deasion 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
1s 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 apphed, and a note to this effect will be

shown on the plans

Only when a project has very hittle embankment or when construction
specifically requests 1t, should the borrow excavation pay item be used.

(See borrow excavation , Section 35 2)
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I SUMMARY OF EARTHWORK I

ROADWAY EXCAVATION, A-2, A-3 MATERIAL = 10,000CY
ROADWAY EXCAVATION, A-7 MATERIAL = 800CY
ROADWAY EXCAVATION, A 8 MATERIAL = 1,006 CY
EXCAVATION FROM LATERAL DITCHES = 5000CY
TOTAL REGULAR EXCAVATION - 16,805 C.Y.
(ROADWAY AND DITCH)
EMBANKMENT - 70,000 C.Y.
SUBSOIL EXCAVATION, A-2, A-3 MATERIAL = 980CY
SUBSOIL EXCAVATION, A-7 MATERIAL = 1,400CY
SUBSOIL EXCAVATION, A-8 MATERIAL = 800CY
TOTAL SUBSOIL EXCAVATION - 3,180 C.Y.
ﬁ

Regardless of the decisions made about estabhshing the items of pay for
the earthwork on a project, 1t 1s 1mperative 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 the cross sections

3. 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 treatment which 1s not apparent.

6. Make the decision on how to pay for earthwork items with the

mput and recommendations of the district construction office.
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Chapter 4

ROADSIDE SAFETY

4.1 Clear Zone

41.1 Clear Zone Concept

A significant number of accidents mnvolve a single vehicle leaving the
roadway and either overturning or colliding with a fixed object A roadside
that 1s 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 without
seriously endangering the occupants Roadsides are considered recoverable
if there 1s a reasonable probability of regaiming control of a vehicle or

bringing 1t to a safe stop

If natural or man-made hazards, including slopes steeper than 31, occur

within the clear zone, the designer should attempt the following treatments,

in order of priornty

1 Eliminate the hazard
A Remove the hazard
B Relocate the hazard outside the clear zone

C Make the hazard traversable or crashworthy
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2  Shield the hazard with a longitudinal barrier or crash cushion.
This treatment should only be taken if the barner or crash cushion
presents a iesser nazar

3 Leave the hazard unshielded Thus treatment should be taken only
if a barrier or crash cushion 1s more hazardous than the ebstaele
hazard, if the hkelihood of striking the hazard 1s very small or if
the expense of treatment outweighs the benefits in terms of

accident reduction

If acadent data or safety reports indicate that early treatinent of the hazards
will result 1n fewer or less severe acadents, designers should consider

directing that those treatments be accomplished as the first order of work, if

feasible and practical

412 Clear Zone Criteria

Cniteria have been developed with the objective of providing the necessary
recovery area for the vehicles that might leave the roadway The critena 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

1s desirable

The Roadway and Traffic Design Standards include critena for determining
clear zones, as well as other design critena related to highway safety for new
construction or reconstruction projects The designer should keep safety in

mund as the objechve when applying clear zone cniteria
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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 minmimum of 10 feet of clear runout area beyond the toe of |

slope should be provided |

The Department’s 3-R Manual provides clear zone critena for other projects |
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RECOVERY AREA AND CLEAR ZONE DISTANCE

RECOVERY AREA AND CLEAR ZONE DISTANCE

Cleor Runout
I Areg Wrﬂ
Clear Zone Distonce

Troveled Woy smumrl Recoveratie Siape Stope Areo
44 or Flotter Slope Steaper thon &d or Flatter
(6d or Flatter Desiroble) 44 Shops Slope Dadrwﬂ

Example of a Parallel Embankment Slope Design Thus figure illustrates a
recoverable slope followed by a 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 prachcal Thus clear runout area would then be included 1n the total
recovery area The clear runout may be reduced 1n width based on existing
conditions or site investigations Such a vanable sloped typical section 1s
often used as a compromise between roadside safety and economics By
providing a relatively flat recovery area immediately adjacent to the roadway,

most errant motorsts can recover before reaching the steeper slope beyond
ROADSIDE DESIGN GUIDELINES

Exhibit I-4-A
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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 1000 feet and with a seasonal water depth 1in excess of three feet 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 the road will be no less than 60 feet for highways with
design speeds of 50 MPH or greater For highways with design speeds less than
50 MPH this mimimum distance may be reduced to 50 feet for rural highways or
40 feet for urban (curb and gutter) highways When new canal or roadway
alignment 1s required, distances greater than these above should be provided, if

possible, to accommodate possible future improvements to the roadway

(widening, etc)

On fill sections, a flat berm (maximum 10 1 slope) of width no less than 20 feet
will be provided between the toe of the roadway front slope and the top of the
canal side slope nearest the roadway This minimum berm width apphes to all

types of highways, both rural and urban (curb and gutter) construction. (See
Exhibit EX-1-4-B)

When the slope between the roadway and the “extended penod of tme" water
surface 1s 6°1 or flatter, the minimum distance can be measured from the edge of

the through lane to the "extended period of ime" water surface and a berm 1s not

required

In sections with ditch cuts 20 feet will be provided between the toe of the front
slope and the top of the canal
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Guardrail, or other protective devices shall be installed 5’ from the canal front

slope where 1t is not possible to meet the above mimumum criternia The design 1s

o em b o carlhman Al naas mmcn s maa Y Al e aen o | NP RS N --..‘ Lmeenad
CUlllPu h:u winen aear Zone ana slupce L 1feu'a are comoinea witn canai hazara

criterta Exireme caution must be taken to ensure

&

at all criteria are met

If the minumum standards for canal hazards cannot be met, then the standard
guardrail treatments as provided in the Roadway and Traffic Design Standards

should be used
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MINIMUM STANDARDS FOR CANAL HAZARDS

50 MPH OR GREATER
60 FT MIN.

LESS THAN 50 MPH, 50 FT MIN.

20’

=

50 MPH OR GREATER
LESS THAN 60 FT.

LESS THAN 50 MPH
LESS THAN 50 FT.

45 MPH OR LESS
40 FT MIN.

45 MPH OR LESS
LESS THAN 40 FT.

—

O e
=
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4.3 Roadside Barriers

431 Warrants

Roadside barriers are warranted when hazards exist within the clear zone,

cannot be cost effechvely eliminated or corrected and collisions with the

hazards will be more serious than collisions with the barriers

The length of advancement and length of need necessary to properly shield

the hazard must be determined on an installation by installation basis as

indicated 1n the Roadway and Traffic Design Standards

The following conditions within the clear zone are normally constdered more

hazardous than a roadside barner

© © 0 © ©o

Fill slopes steeper than 31

Bridge piers, abutments and railing ends

Large, non-traversable culverts, pipes and headwalls

Non-traversable parallel or perpendicular ditches and canals

Bodies of water other than parallel ditches and canals that the engineer
determines to be hazardous

Parallel retaiming walls with protrusions or other potential snagging
features

Retamning walls at an approach angle wath the edge of pavement larger
than 7 degrees (8 1)

Non-breakaway sign or lumnaire supports

Trees greater than four inches in diameter measured 6" above the

ground at maturity
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o  Utility poles
o  Rugid protrusions above the ground 1n excess of four inches 1n height

In addition to the above hazards, there may be other situations that warrant

barrier consideration, such as nearby pedestnan or bicycle facilities, schools,

residents or businesses

4 32 Barner Selection

Acceptable standard roadside barriers are detailed in the Roadway and Traffic
Design Standards They include

o  Standard blocked-out W-beam on 6" X 8" wood post (strong post)

o  Standard blocked-out W-beam on 6" "C" steel post (strong post)

o  Standard blocked-out W-beam on W6 X 8 5 or W6 X 9 steel post (strong
post)

o  Blocked-out Thrie-Beam on any of the above post systems

o Standard concrete barrier wall

Most guardrail installations will be blocked-out W-beam on wood or steel
posts The Thrie-Beam guardrail should be considered when additional rail
depth 1s needed because of a potential to under-nde the rail or because
additional height may be needed A special design detail shall be approved
by the State Roadway Design Engineer prior to inclusion of Thnie-Beam 1n the
plans Concrete barrier wall may be used in locations where no barrier
deflection can be tolerated Other barrier designs may be required by specific

site conditions These must be called for and detailed on a project by project

basis
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4 3.3 End Treatments

Non-crashworthy longitudinal barrier ends can present serious hazards if they
terminate withun the clear zone The FDOT end anchorage Type IV 1s the
only crashworthy end treatment standardized by the Department Other
proprietary end treatments may be required under special circumstances

Special details would be required 1n the plans

o End Anchorage Type IV It 1s very important that the standard 37'-6"
parabolic flare with 4’ offset be provided exactly as shown in the
Roadway and Traffic Design Standards The 4 foot end offset should be
measured off a projection of the face of guardrail ahgnment immediately
downstream If the guardrail alignment 1s on a flare off the roadway or
curve, the standard parabolic flare 1s an additional flare The maximum
allowable cross slope in front of the rail 1s 10 1, including the area in
front of the Type IV and the upstream approach to the Type IV

o  Non-crashworthy end treatments will be used outside the clear zone and
at downstream terminations, which are not within the clear zone of the
opposing traffic flow The Type Il end anchorage 1s non-crashworthy
and, therefore, may not be used as an approach terminal end treatment

o  Thrie-beam and concrete barrier wall wall be terminated as shown in the
Roadway and Traffic Design Standards Appropriate transitions to W-
beam guardrail will be necessary to use the End Anchorage Type IV
Crash cushions may also be used to terminate thrie-beam or concrete
barner wall The sloped Concrete Barner Wall Termunal will only be
used on roadways with a design speed of 45 MPH or less or where the
terminal can be located the clear zone width or greater from the traffic

lane approaching the sloped terminal

4 34 Transitons
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Whenever standard W-beam or Thrie-beam guardrail transitions into bndge
rail or concrete barrier wall, a transition section 1s necessary Transitions for
W-beam guardrail must include sound structural connections, nested beams
and additional posts for increased stffness, as shown in the Roadway and
Traffic Design Standards Transitions for Thrie beams must be included in
the plans Standard flares should be introduced upstream of the transition

secton Care must be taken 1n the details of the junction of the two barrier

types to avoid snag points
4 3.5 Placement
The pnmary design factors associated with guardrail placement are.

Lateral offset from the edge of pavement
Terrain effects
Flare rate

Length of advancement

© © © © ©

Length of need

The standard offset 1s the shoulder width plus two feet, not to exceed 12 feet

Alternate guardrail offset locations are shown in the Roadway and Traffic

Design Standards

A two foot distance from the back of the barrier posts to the shoulder hine or

slope break 1s desirable for post support
The length of advancement 1s dependent on the design speed, the offset

distance to the face of guardrail and the lesser distance (a) to the back of the

hazard or (b) to the clear zone needed The designer must establish thus
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I advancement need for all installations on the project On all facilities the

! guardrail needs must consider traffic from both directions

| A barner should not be located so close to the hazard that 1t 1s shielding that
it 1s within the dynamic deflection distance of the barner. The dynamic
deflection of standard barriers are shown in Table 43 2

Table 4.3.2
Dynamic Deflection of Barriers

(Measured from the back of the barrier post)

Barner Type Dynamic Deflection (ft)

W-Beam, Strong Post 4
Thrie-Beam, Strong Post
Barnier Wall

| Double W-Beams (Nested)

| w/Strong Post @ 1’-6 75" cc 05

! Curbs shall not be placed in the front of barners When guardrail 1s

I necessary, the guardrail shall be located at the face of the curb or in front of

| 1t

Barners should not be placed on slopes steeper than 10 1 Thus 1s particularly
important on the approach to the standard flare of the End Anchorage Type

Iv.
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4.3.6 Resetting Guardrail

For those projects that include the resetting of guardrail, refer to the Standard
Specifications, the Basis of Esimate and the Roadway and Traffic Design

Standards for pay items, notes and quantity calculations
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4.4 Median Barriers

44.1 Warrants

A median barrer shall be provided on Interstate and expressway facilities
where reconstruction reduces the median width to less than the standard for

the faality No vanances or exceptions to this criteria will be approved.

4.42 Selection

The same barrier types as discussed 1n Section 4 3 2 are available as median

barners In general, the concrete barrier wall 1s preferable in narrow

medians
443 End Treatments

Median barriers can be terminated with any of the treatments discussed in

433.
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4.5 Crash Cushions

Crash cushions are attenuating devices that may be non-directive or re-direchive

451 Warrants

Hazards within the clear zone which present a more senous collision

potential than a crash cushion, are warrants for the installaton of a crash

cushion

4 5.2 Selection

The following types of crash cushions are currently standardized for use

Hex-Foam Sandwich System

Guardrail Energy Absorbing Termuinal (G-R-E-A-T)
Crash Attenuating Termunal (CAT)

Brakemaster

Sand-filled Plastic Barrels

Work Zone Attenuator (G-R-E-A-T-cz)

Vehicle Arresting Barrier (DRAGNET)

© © 0 © © o o

The Roadway and Traffic Design Standards and manufacturer’s publications
provide detailed information about these systems Each system has its own
unique physical and functional characterisics The designer shall indicate in
the plans which system 1s to be used at each location The design engineer
shall consider the following factors when selecting a system for a particular

location
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Site charactenstics
Structural and safety characteristics of candidate systems
Iruhal and replacement/repair costs

Expected frequency of collisions

© 0 © o ©

Maintenance characteristics

Site characteristics and economucs dictate the crash cushion selecion Sand
barrels are relatively low 1n imtial cost, but usually must be completely
replaced when struck, so are more appropnate in locahons with a low
likelthood of collision The other systems have hugher initial costs but can be
reparred after collisions relatively cheaply, so are more appropriate where
frequent collisions are expected The ability of maintenance forces to perform
routine mawntenance and to place a crashed system back mnto service quackly
should be a major consideration Crash cushions that require stocking
unusual and expensive parts or that are complex to replace should not be

selected

453 Design

Crash cushion suppliers normally provide design assistance for their system
These systems must decelerate both large and small automobiles from the
established design speed of the facility to a gradual stop If the AASHTO

Roadside Design Guide charts are used, the maximum average deceleration

level should not exceed approximately 7 g’s

All terrain wathin the likely approach of a vehicle should be relatively flat
An impacting vehicle should strike the unit at normal height, with the
vehicle’s suspension system neither collapsed nor extended Curbs exceeding

4" 1in height shall not be used in the approach area of a crash cushion
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Sand barrels do not have redirection capability, so they should be orented

toward the expected angle of impact

Care must be taken with all systems shielding a rigid object to ensure that

there 1s not a potential to impact the hazard by opposing traffic

The nose of all crash cushions shall be delineated with reflective matenal or

standard object markers, as indicated in the Roadway and Traffic Design

Standards
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4.6

oadside Appurtenances

4.61 Sign Supports

All sign supports, except overhead cantilever, truss type or bridge or barrier
wall mounted, shall be either breakaway or frangible as defined in the
AASHTO Standard Speafications for Structural Supports for Highway Signs,
Luminaires and Traffic Signals and the AASHTO Roadside Design Gude.
Supports not meeting the frangibility or breakaway crniteria should not be
installed withun the clear zone Sign supports not meeting these requirements
whuch must be installed within the clear zone shall be protected by a barrier
or crash cushuon Sign supports shall be of an acceptable and crashworthy

design as described 1n the Roadway and Traffic Design Standards
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4 6 2 Mailbox Supports

Mailbox supports shall be of an acceptable crashworthy design, as described
in Roadway and Traffic Design Standards

4 63 Other Appurtenances

The Roadway and Traffic Design Standards contain design criteria for

numerous other roadside appurtenances

4 64 Location Criteria

Most breakaway mechanisms are designed to be impacted at bumper height,
typically about 20 inches above the ground If impacted at a sigruficantly
higher pomnt, the bending moment 1n the breakaway base may be sufficient
to bind the mechanism, resulting 1n non-activation of the breakaway device
For this reason, 1t 1s important that breakaway supports not be located n
ditches or on steep slopes where a vehicle 1s likely to be partially airborne at

the time of impact

4 65 Bus Benches and Transit Shelters

Design critena for these features are discussed 1n Section III of the Flonda

Green Book
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Chapter 5

5.1 General

Highways serve the public by carrying people and goods from place to
place. Public and privately owned utilities have a public-serving
function similar to that of highways. The needs of utilities (power
lines, cammmication lines, gas and cother pipelines, water mains and
sewers) to go from place to place (often to or from the same points
as the highway system), are recognized by the Department. Utility
facilities, both above and under ground level, are permitted by the
Department to be accommodated within the road raghts-of-way on the
state maintained highway system (non-interstate).

For interstate facilities parallel utilities within the right-of-way
are not allowed. Iateral crossings are allowed by permit only (see
Utilities Policy # 71000-020-001-a). The designer should make every
effort to design a project that will avoid conflicts with major
utilities. The selection of typical section features, horizontal
aligment and location of storm sewer lines are two areas that can
sametimes be adjusted without violating safety standards and design
criteria. A dual storm sewer system to avoid lateral crossings may
be practical on same projects to avoid utility conflicts. The
increased cost of some features may be offset by reduced construction
time and the associated costs.
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5.2 Relocation

Relocation is the adjustment of utility facilities required by a
roadway project. Examples are removing and reinstalling a utility at
a new location, moving or rearranging existing utilities, changing
the type of facility, Improving safety and protective measures.
Relocation includes constructing a replacement facility functionally
equal to the existing facility, where necessary for contimious
operation of the utility services, the project economy, or segquence
of roadway construction.
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5.3 Utility-Accommodation Guide

The Department has established certain quidelines to regulate the
location and manner for installation and adjustment of utilaty
facilities 1n order to ensure safe ard efficient operation and
maintenance of the roadway facility.

The Department’s Utility Accommodation Guide governs on matters
concerning future location, manner ard methods for the installation
or adjustment and maintenance of utilities on highway right-of-way.

A permit must be approved by the Department before any utility is
installed on the right-of-way, whether 1t 1s for aerial or

underground 1installations. Exceptions and requirements for permits
are enumerated in the quide.

Design considerations for accommodating utilities within the highway
rights-of-way are given in the AASHIO publications A Guide for
Accommodating Utilities within Highway Right-of-Way and A policy on
Geametric Design of Highways and Streets. Additional information can
be foud in the TRB’s publication Policies for Accommodation of
Utilaties on Highway Rights-of-Way.
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5.4 Verification of the location of Major Existing Utilities

Utility delays account for 17 to 18% of the construction contract
time extensions. Inaccurate location of existing utility facilities
has been identified as a significant contributor to these
extensions. As a result, positive horizontal and vertical
verification of the location of major exasting utilities is required
on those urban reconstruction and add lane projects where timely
campletion is essential because of disruptions to traffic flow.

Major utilities are defined as those underground utilities that
potentially conflict with construction activities to the extent that
the existing location may interfere with pavement construction,
stabilizing, curb and gutter construction, bridge foundations, sign
and signal foundation, light poles, drainage structures, and/or storm
sewer installation, manholes or inlet construction or those utilities
that lie within the normal excavation limits for these structures.
Construction personnel should be consulted for assistance in
determining the excavation limits. Major utilities are also defined
as water mains (6 inches or larger), all gas lines except service
lines, telephone—coaxial toll lines and multi~-duct lines, telephone
cables and ducts (50 pair or larger), sanitary lines (all gravity
flow mains), samitary force mains (6 inches or larger) ard electric
power cable (all buried electric transmission cables ~ not sexvice
lines). Service connections are not to be considered as major
utilities.

Positive verification of utility locations can be either by DOT or
consultant survey or utility company verification based on previous
surveys or certified as built plans. To avoild obtaining detailed
verification at locations that may not be necessary, it is desirable
that designs be advanced to the stage that the location of the storm
sewer is known. It will be the responsibility of the District
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Utality Engineer, or his designee, with assistance from the Designer
and construction personnel to determine the appropriate locations of
positave verification.

5.4.1 Iocating Underground Utilities

To further identify the responsibilities of the Department and
utility companies regarding the location of underground
utilities, the following will be used along with, and in
accordance with, the location Survey Mamual:

1.

Contact the utility owner, give details as to the location,
length, and/or extent of job. Advise 1f the underground
utilities are to be located horizontally only, or that they
w1ll have to be uncovered and located both horizontally and
vertically. Request that personnel necessary to locate the
utilities meet DOT or consultant forces at a specific time
and place.

All undergrourd utilities must be marked by the campany
representative with a DOT employee or consultant present,
giving size, type and use. The utility campany will furnish
the DOT with as bwlt plans, 1f available. The DOT or
consultant survey forces will tie all major utilities and
cothers deemed necessary to the centerline or baseline of
survey and record all field data usually horizontally only,
giving the approximate depth estimated by the utility
camparny representative. If field verified vertical data are
also avallable, these data will also be shown by positive
tie in the field book.
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3.

During the design of the project, those major utilities
requiring vertical location of the underground utilities
will be identified. The utility campany will be contacted
to uncover (dig, excavate, and so forth) their utilities as
deemed necessary by the DOT. The DOT location or consultant
survey personnel will locate and record all finding, both
horizontally and vertically, showing the positive horizontal
ard vertical ties in the field book for future reference.
All storm sewer systems and sanitary sewer gravity flow
lines will be shown as presently outlined in the Location
Survey Manual.

All as built plans obtained from the utility campanies are
to be marked as follows:

Date

DOT Job No.

Party Chief

Utility Company

Utility Company Representative

All field bocks in addition to the standard heading, index,
etc., will dencte the following:

Date

Personnel

Utility Campany

Utility Company Personnel

Utility Company Work Order No., if applicable.
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Those locations where positive horizontal and vertical location is known
w1ll be designated on the plans It 1s 1mportant to the contractors
bidding on projects to know at which locations the information is exact
and not interpolated Volume II gives specific instructions on how to

show this information on the plans



owner for verification at approximately 30% design completion stage

Right-of-way map or R/W key map with existing utilities shown may be used
for utility contact The District Utility Engineer normally coordinates
this activity through a utility predesign conference The utility owners
are required to verify or 1indicate the coirect location of their
respective utilities within the project limits on the plans provided to
them These marked up plans should be used bv the design team to show

the correct locations, horizontal and vertical, of the various utilities

The designer should make every effort to design a project that wi1ll avoad
conflicts with major utilities At 60% completion of the project, when
the drainage design 1s well underway the potential utility conflicts
should be identified Only major utilities potentially in conflict shall

be field verified horizontally and vertically

At approximately 80% completion of plans, the utility companies should
be provided with two sets of plans showing all utilities One marked up
set 1s transmitted back to the designer and the other 1s retained by the

utilitv company foir their use

To reduce potential problems and delays during the constiruction phase due
to utilities, full size plan sets should be supplied to each utility
company after plans are printed 1n Tallahassee During the utility
design meeting, each district utility office should determine which
companies want and need a full size plan set to fulfill thexir
responsibilities The form shown i1n Exhibit 1-5-A 1s to be completed and
sent to Tallahassee with the plans transmittal package The form will
be detached and sent to the reproduction office with the plans and the
required number of full size sets of bluelines will be sent to the

District Utility Engineer foi disbursement to the appropriate utility
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companies If no form 15 attached to the plans transmattal package 1t will be
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assumed that no full size prints are beii
or 1if subsequent plan revisions are made, the District Utllity Engineer will
automatically receive one set of sepias of the revised sheet(s) so copies can be

made and forwarded to the utility companies for inclusion in their full size

sets

551 Coordination of Traffic Monitoring Sites

The Transportation Statistics Office 1n Tallahassee should be notified of any
work within 05 mile of a traffic monitc.ing site  If relocation or
reconstruction of the site 1s required, the action should be made part of the

project  The Transportation Statistics Office can provide plans and

specifications and other information, if needed
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Chapter 6
RATTROAD CROSSING
6.1 General

A railroad-highway crossing, like any highway-highway intersection,
involves either a separation of grades or a crossing at grade. The
geametrics of a highway ard structure that entails the overcrossing
or undercrossing of a railroad are substantially the same as those
for a highway grade separation waithout ramps.

Selection of the warning devices to be used 1s a function of the
geometrics of raillroad~highway grade crossing, 1including the
aligmment, profile, sight distance amd cross section of both the
roadway and the railroad. Railroad grade crossing angles should be
as near 90 degrees as practical.

Design Criteria and Standards are given in the Florida Green Book and
the Department’s Railroad Procedures Manual Volume III. Design
considerations are discussed in Chapter IX of the AASHIO policy on
Geametric Design.
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6.2 Devices

Traffic control devices for railroad-highway grade crossings consist
primarily of signs, pavement markings, flashing light signals anmd
autamatic gates. A large mmber of significant variables must be
considered in determining the types of warning device to be installed
at a railroad grade crossing. The type of highway, volume of
vehicular traffic, volume of railroad traffic, speed of vehicular
traffic, volume of pedestrian traffic, accident record, and
geametrics of the crossing are same of the factors influencing the
choice of warning devices to be provided at the railroad crossing.
Standards and crateria for design placement, installment and
operation of these devices are covered in the MUTCD and the
Department’s Railroad Procedure Manual Volume III. The Department’s

Roadway and Traffic Design Standards should also be consulted in the

design of rallroad crossings.
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6.3 Surfaces

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

Department’s Highway-Railroad Grade Crossing Material Selection

Handbook should be consulted 1in selecting the material.

Roadway Design Standard Index #560 contains specifications for the
construction of crossings of the following types.

Bituminous

Wood Plank Crossing

Prefabricated Sectional Treated Timber Crossings
Concrete Slab Crossings (Precast)

Concrete Slab Crossings (Prestressed)

Steel Grid Crossing

Rubber (Elastomeric) Panel Crossings

Epoxy-Rubber Mix Cast-In-Place Crossings

Linear High Density Polyethylene Modules Crossings
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6.4 Clearances at Railroad/Highway Structures

An offset horizontal dimension to the abutment slope of up to 20 feet
from the centerline of tracks reguires no special justification.
Horizontal offsets 1n excess of 20 feet should be justified based on
individual site conditions. Vertical clearances up to 23 feet
require no special justification. Greater vertical clearances can be
Justified based on special site conditions or the need to meet
documented railroad electrification plans. The horizontal clearance
to an dbstruction is a minumm of 9 feet. Greater clearances may be
necessary to preclude the placement of piers in drainage ditches.
Roadway Design Standard Index 280 contains additional criteria for
culvert clearances below railroads.
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Chapter 7
SIGNING, MARKING, LIGHTING AND SIGNALS

7.1 General

Traffic control devices are necessary to help ensure highway safety
by providing the orderly and predictable movement of all traffic,
motorized and non-motorized, throughout the highway transportation
system, and to provide such guidance ard warnings as are needed to
ensure the safe and informed operation of individual elements of the
traffic stream. The design and layout of signs, signals, pavement
marking and lighting should camplement the basic highway design.
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7.2 Signing and

The designer responsible for a signing and marking project should be
aware that the design must camply with various standards. In
addition to Department Standard Specifications, the following
standards should be consulted:

Marual on Uniform Traffic Control Devices (MUTCD) - The MUTCD
was adopted by the Department as the uniform system of traffic
control for use on the streets and highways of the State. This
action was in compliance with Chapter 316.0745 of the Florida
Statutes. The MUICD is therefore the basic guide for signing
and marking. The requirements of the MUTCD must be met, as a
minimum, on all roads in the State.

Standard Highway Signs, FHWA - This manual contains detailed
drawings of all standard highway signs. Each sign is 1dentified
by a unique designation. Signs not included in this manual or
in the Roadway and Traffic Design Standards must be detailed in
the plans.

Standard Specifications for Structural Supports for Highway
Signs, ILuminaires and Traffic Signals, AASHTO - This
specification contains the strength requirements of the sign
supports for the various wind loadings in the State as well as
frangibility requirements. All signs supports must be in
campliance with these specifications.

Roadway and Traffic Design Standards - These standards are
caposed of a mmber of standard drawings or indexes which
address specific situations which occur on a large majority of
construction projects.
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7.2.1

7.2.2.

Design Criteria

The MITCD and the Roadway and Traffic Design Standards

should be consulted for sign location. All signs not
bridge or barrier wall mounted and installed within the
clear recovery zone, must be frangible or protected by an
approved barrier. Chapter 4 of this volume contains
detailed instructions on safety design.

Post sizes for single column signs are covered 1n e
Roadway and m Design Standards. The supports for

multi-post signs are not in that reference and must be

included in the plans. The designer must provide post
sizes and length for each multi~post sign. The Structures
Design Office has written a program for personal computers
that calculates post sizes and length for multi-post
signs. This program may be used for these calculations.

Signs will be illuminated with 175 watt mercury vapor
Deluxe White Iamps. The following table gives the mmber
of lumnaires for various sign widths. See Roadway and
Traffic Design Standard Index 17505 for spacing details and
mounting location.

Sign Width To 10’ To 21’ To 32’ To 43

Luminaires 1 2 3 4

Wind Load,'pc’ (ridbedia — Sn'qns

The wind loadings given below were taken fram the AASHTO
Standard Specification For Structural Supports For Highway
Signs, Iumnaires and Traffic Signals. The Counties are

listed by wind loading for the appropriate sign type.
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60 MPH

70 MPH

80 MFH

90 MPFH

80 MPH

90 MPH

100 MFH

110 MPH

GROUND SIGNS

Alachua, Baker, Bay, Bradford, Calhoun, Clay, Columbia,
Escambia, Gadsden, Gilchrist, Hamilton, Holmes, Lafayette,
Lake, ILeon, Liberty, Jackson, Jefferson, Madison, Marion,
Okaloosa, Putnam, Santa Rosa, Sumter, Suwannee, Union,
Walton, Washington

Citrus, DeSoto, Dixie, Duval, Flagler, Franklin, Glades,
Gulf, Hardee, Herdry, Hernando, Highlards, Hillsborough,
Ievy, Nassau, Okeechobee, Orange, Osceola, Pasco, Pinellas,
Polk, Seminole, St. Johns, Taylor, Wakulla

Brevard, Charlotte, Collier, Indian River, Iee, Manatee,
Martin, Palm Beach, Sarasota, St. Iucie, Volusia

Broward, Dade, Monroe

OVERHEAD SIGNS

Baker, Columbia, Cadsden, Hamilton, Holmes, Jackson,
Jefferson, Lafayette, Leon, Madison, Suwannee

Alachua, Bay, Bradford, Calhoun, Charlotte, Citrus, Clay,
Collier, DeSoto, Dixie, Duval, Escambia, Flagler, Franklin,
Glades, Gilchrist, Gulf, Hardee, Hendry, Hernando,
Highlands, Hillsborough, Lake, Iee, Levy, Liberty, Manatee,
Marion, Nassau, Okaloosa, Okeechobee, Orange, Osceola,
Pasco, Pinellas, Polk, Putnam, Santa Rosa, Sarasota, St
Johns, Sumter, Taylor, Union, Wakulla, Walton, Washingt

Brevard, Indian River, Martin, Seminole, St. Lucie, Volusia

Broward, Dade, Monroe, Palm Beach
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3
7.27X  Project Coordination

Coordination with other offices and other agencies is a very
important aspect of project design. The offices discussed in
this section are not intended to be an all inclusive list with
which the designer should coordinate, but are those that are
typically involved in a sigming and marking project.

Roadway Design - The designer of a signing and marking project
receives the base sheets for design from the roadway designer,
who can also provide any required cross sections. If the
signing project is not an active roadway design project, base
sheets may be obtained from existing plans or aerial

photographs.

Utilities - The District Utilities Engineer provides the
coordination between the designer and the variocus utilities
involved in the project. The Utilities Section can also
identify potential conflicts with overhead and underground
utilities or verify those which have previously been
identified. The Dastrict Utilities Engineer should be contacted
as early in the design phase as possible.
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7.3 Lighting

The designer responsible for a highway lighting project should be
aware that the design must camply with various standards. In
addition to the Department’s Standard Specifications, the following
standards should be consulted:

An Information Guide for Roadway lLaghting, AASHTO — This is the
basic guide for highway lighting. It includes information on
warranting conditions and design criteria.

Standard Specifications for Structural Supports for Highway
Signs, Iuminaires and Traffic Signals, AASHTO -- This
specification contains the strength regquirements of the poles
and bracket arms for the various wind loadings in Florida as
well as the frangibility requirements. All Iuminaire supports,
poles and bracket arms must be in campliance with these

specifications.
Roadway and Traffic Desjgn Standards -—— These indexes are

caposed of a mmber of standard drawings or indexes which
address specific situations which occur on a large majority of
construction projects.

7.3.1 Design Crateria

The AASHTO Guide for Roadway ILaghting permits either the
illuminance technique or the luminance technique to be used in
the design of highway lighting. The luminance technique
requires a more camplex desigh process and a knowledge of the
reflective characteristics of the pavement surface used. These
reflective characteristics change as the pavement ages and with
variations in weather conditions. The Department has elected to
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use the illumnance technique for lighting design. The design
values for light levels given by the AASHTO Guide for Roadway
Lighting are maintained values. The light levels given in this
criteria have been adjusted and are listed as average initial
horizontal footcandles (H.F.C.). This, in effect, sets the
maintenance factor to be used in the calculation process to a
value of 1.

Mounting height (M.H.) for conventional lighting is the vertical
distance from the roadway to the light scurce, regardless of
lateral placement of the pole. Pole setback is the horizontal
distance from the edge of the travel lane to the pole.

7.3.2. Conventional Iaghting Criteria

o Illumination Ievel:

Urban Arteraials 1.5 average imtial H.F.C.
All Other Roadways 1.0 average initial H.F.C.
Weigh Stations 2.0 average initial H.F.C.
Rest Areas 1.0 average 1nitial H.F.C.

Note: These values should be considered as standard, but
should be increased 1f necessary to maintain an acceptable
uniformty ratio. The Maxamum value should be one and
one-half these values. Rest Area sections with pedestrian
actavity should be increased to 1.5.

o Uniformity:
4:1 or less Avg/Min
10.1 or less Max/Min

o Laght Sources:
High Pressure Sodium 400 Watt or less
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0 Mounting Height Restrictions:

400 Watt HPS 40 FT. M.H. Min

250 Wwatt HPS 30 FT. M.H. Min

150 Watt HPS 25 FT. M.H. Min
7.3.3 High Mast Lightj ol ia

O Illumination Ievel: 0.7-0.9 average initial H.F.C.
over the area

O Uniformity:
3:1 or lLess Avg/Min (on the roadway)
10:1 or Iess Max/Min (on the roadway)

o Light Sources:
High Pressure Sodium 1000 Watt, 400 wWatt

o Moumting Height: 80 to 150 FT. (as design needs
dictate)

7.3.4. Pole Design Criteria
Roadway and Traffic Design Standards Index 700 specify minimm

setbacks for conventional lighting. A 20 feet minimm should be
used where possible. Poles should be located at least 4 feet behind
thefaoeofguardrailarﬁfmnthefaoeofwrbs. High mast
lighting poles should be 1

possible and in no case WM

as far, way as

Engineering judgement should be used when locating high mast poles
adjacent to bridges and high fills. Aall conventional height poles
shall be frangible unless bridge or barrier wall mounted.
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Frangible pole installations shall not be used 1n areas of heavy
pedestrian traffic where the hazard of a falling pole is a greater
hazard to others than 1t is to the motorist. See Roadway and
Traffic Design Standards for frangibility requirements.

The installation of lighting in certain locations (e.g. adjacent to
residential areas) may require the luminaires to be shielded. This
is especially true for high mast poles.

Poles on bridges over open bodies of water or on causeway sections
should be considered for danmpers. These poles are subject to
sustained winds of a critical velocity which may induce vibrations
in the pole.

7.3.5 Underdeck Lighting Criteria

o DLumnaires — Pendant hung or pier cap mounted.
o Light Source - High Pressure Sodium 150 Watt or 250 Watt

o Illumination Ievel - The Light levels should be equal to the
adjacent lighting.

o Iocation - The location of pendant hung luminaires mounted
between the bridge beams should not be such that the beams
interfere with the spread of light. Normally the Iluminaires are
maunted wath 50 percent of the lamp below beams.

Pier cap maunted luminaires should be used when piers are less
than 15 feet from the edge of the travel lane. They should be
mounted on the bridge piers at 15 feet to 17 feet mounting
height.
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7.3.6 _Fourdations Criteria

Famiatlorsforhlghmastpolesaxenotstandaxdanidasignsmstbe
provided for each project. The Department has determined that drill
shaft footings are the most econamical. Drill shaft footings should
beusedmxl&ssspec:.alcorﬂitiomrequlreothertyp&s. Drill shafts
aretypicnllyvmdiameterasamininmarnhaveaminjmmofG"
of cover on the reinforcing. Boring data should be requested to
provide a basis for the desiqn.

7.3.7 Wind Ieeding Criteria ~ Lighting

IhewnxiloadingsglvenbelwweretakenfrmtheAAS}ﬂomg

Specification For Structural Supports For Highway Signs, DIuminaires

and Traffic Signals. The counties for each wind loading are listed
for the appropriate mounting height.

M.H. of 50 Feet and Under

70 MPH Alachua, Baker, Bradford, Calhoun, Clay, Columbia,
Gadsden, Gilchrist, Hamilton, Holmes, lLafayette, Lake,
Ieon, Iaberty, Jackson, Jefferson, Madison, Marion,
Putnam, Sumter, Suwannee, Taylor, Union, Wakulla,
Washington.

80 MFH Bay, Charlotte, cCitrus, DeSoto, Dixie, Duval,
Escambia, Flagler, Franklin, Glades, Gulf, Hardee,
Hendry, Hernando, Highlands, Hillsborough, lee, Levy,
Manatee, Nassau, Okaloosa, Okeechobee, Orange,
Osceola, Pasco, Pinellas, Polk, Santa Rosa, Sarasota,
Seminole, St. Johns, Volusia, Walton.

90 MPH Brevard, Collier, Indian River, Martin, St. Iucie

100 MPH Broward, Dade, Monroe, Palm Beach
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M.H. over 50 Feet

80 MPH Baker, Columbia, Gadsden, Hamilton, Holmes, Jackson,
Jefferson, lafayette, leon, Madison, Suwannee

90 MPH Alachua, Bay, Bradford, cCalhoun, Charlotte, Citrus,
Clay, Collier, DeSoto, Dixie, Duval, Escambia,
Flagler, Franklin, Glade, Gilchrist, Gulf, Hardee,
Hendry, Hernando, Highlands, Hillsborough, lake, lLee,
Levy, Liberty, Manatee, Marion, Nassau,
Okaloosa,Okeechadbee, Orange, Osceola, Pasco, Pinellas,
Polk, Putnam, Santa Rosa,Sarasota, St. Johns, Sumter,
Taylor, Union, Wakulla, Walton, Washington

100 MPH Brevard, Indian River, Martin, Semincle, St. Iucie,
Volusia

110 MPH Broward, Dade, Monroe, Palm Beach

7.3.8 Lidghting Project Coordination

Coordination with other offices and other agencies is a very
important aspect of project design. The offices discussed in this
section are not intended to be an all inclusive list with which the
desiagner should coordinate, instead it includes offices that are
normally involved in projects.

o Roadway Design - Normally the designer of a lighting project
receives the base sheets for lighting design from the roadway
designer. The roadway designer can also provide any required cross
sections. If the lighting project 1s not an active roadway design
project, base sheets may be obtained from existing plans or aerial
photographs. If copies of existing plans are used for base sheets,
the drainage maps are usually a good choice.
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o Utilities - The Dastrict Utilities Engineer provides the
coordination between the designer and the various utilities involved
in the project. This usually is limited to agreements with the
power campany for electrical service. ‘The Utilities Section can
also identify potential conflicts with overhead and underground
utilities or verify those which have previously been identified.

The Utilities Engineer should be contacted as sem 'as pole locations
are set and the electrical load has been determined. The designer
should indicate a preferred location for the electrical service
location.

o Soils - Conventional height poles require the standard base shown
in the Roadway and Traffic Desi Standards, and only regquire
foundation designs in special cases. High mast poles, on the other
hand, require foundation designs for each location. Soil Borings
are required for the design of the foundations. The District Soils
Engineer should be requested to provide soils data as soon as high
mast pole locations are determined.

When the locatlmsof\are
established, they should be checked with the Drainage Section to
determine if high water level is a problem. High mast poles are
often located in the center of interchange loops. These same areas
may be used as drainage retention areas. Coordination with the
Drainage Section will alleviate this type problem.

Chapter 14-64 of the Department Rules established the maintenance

responsibility of lighting systems not on limited access or toll
facilities as a local goverrment function.
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Normally the District Traffic Operations Engineer in conjunction
with the District Utilities Engineer obtain the required maintenance
agreements. The designer should coordinate with these offices to
ensure that this activity i1s either underway or scheduled.

Any lighting project, especially high mast, adjacent to or in the
vicinity of an airport, may be a potential problem. Any lighting
project within 3 miles of an airport should be discussed with the
Office of Public Transportation, Aviation Office to determine if a
problem exists.

7.3.9 Vo]‘l-aée. Dro Crdema
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7.4 Traffic Signals

The designer responsible for a traffic signal project should be
aware that the design must comply with various standards. In
addition to the Department’s Standard Specifications, the following
standards should be consulted:

Manual on Uniform Traffic Control Devices (MUICD), FHWA - The
MUICD was adopted by the Department as the Uniform System of
traffic control for use on the streets and highways of the
State. The action was in compliance with Chapter 316.0745 of
the Florida Statutes. The MUJTCD 1s therefore the basic quide
for traffic signals. The requirements of the MUTCD must be met,
as a minimum, on all roads 1n the State.

standard Specifications for Structural Supports for Highway
Signs, Luminaires and Traffic Signals AASHTO - Thas

specification contains the strength requirements of the signal
supports for the various wind loadings in the State All signal
supports must be 1n campliance with these specifications.

Roadway and Traffic Design Standards - These standards are
camposed of a number of standard drawings or indexes which

address specific situations which occur on a large majority of
constructions.

7.4.1 Design Criteria

The MUTCD, as noted above, has been adopted as the uniform system of
traffic control for use on the streets and highways of the state.
The MUTCD is the basic quide for traffic signal design; therefore,
the traffic signal designer should be familiar with this document.
The criteria below supplements the MUTCD.
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7.4.2. Certification and Specialty Ttems

Traffic signal eguipment installed i1n Florida is required to be
certified by the Department. The Office of Traffic Engineering in
the Central Office 1s charged with the responsibility of certifying
traffic control equipment. The designer of a traffic signal
project, if requiring new equipment types or types not normally
used, should contact Traffic Engineering in Tallahassee to determine
the certification status of the equipment Non-certified equipment
cannot be used.

Standard specifications have not been developed for all signal
equipment. Some 1tems are project dependent and the development of
standard specifications 1is difficuit. Specifications for these
1tems must be developed on a project by project basis and included
in the contract as a special provision. Same of these specialty
items are included on the Departments approved products list. For
these i1tems, detailled specifications are not required. The Office of
Traffic Engineering should be consulted on these items.

7.4.3 Stop Line Iocation

A stop line which 1s not properly located invites violation by the
motorist. The MUTCD specifies the minmimm and maximm dastances
from the signal head to the stop line for adequate visibility The
traffic signal designer must insure that this requirement is met.

Instead of relocating the signal heads, the stop lines at many
intersections have been moved from their proper location to camply
with these regquirements. The tendency for the motorist is not to
stop at the new stop line location, but rather to creep beyond the
stop line. This could i1n some cases result in valid calls being
dropped, thereby increasing delay and decreasing the overall
efficiency of the intersection.
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The first step in the design process should be to locate crosswalks
and stop lines properly. Then the signal head location should be
determined to meet the MUTCD requirements. This may reguire
changing the mounting configuration. A box span, for example, may
be required where a diagonal span would normally be installed.

7.4.4 Controller Timings

The development of controller taimings 1s a basic part of traffic
signal design. A recent ruling fram the Board of Professional
Engineers stated that the development of timings is considered
engineering and therefore requires the signature and seal of a
professional engineer.

All traffic signal designs prepared for or by the Department shall
include initial timings of all controllers. This is also true for

signals to be included in local systems. If the timings in the
plans are not implemented, it will be the responsibility of the
agency providing the timings to insure they were prepared under the
supervision of a professiocnal engineer.

7.4.5. _Ieft Turn Treatments

The guidelines given below should be followed when determiming
signal treatments for left twms.

o Single Turn lane

Restrictive/Permissive Phasing - A five-section cluster should
be used for this location. The head should be installed over
the lane line between the left turn lane and through lane. The
five-section cluster can serve as one of the two indications

required for the through traffic.
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Restrictive Phasing - A separate signal head for the left tum
lane with red, yellow and green arrow indications should be
positioned over the center of the left turn lane.

o Dual Turn Ianes

Only restrictive phasing should be used. Permissive movements
should not be allowed for dual turm lanes. A single three
section head with red, yellow, and green arrow indications
should be centered over each turn lane. These heads are in
addation to the dual indications required for the thru movement.

o Separated Turn and Thru Ianes

'Imnlanesthatareseparatedfmthetlmllarmmrethanlo
feetbyaralsedorpamtedlslandshallmtbeqaeratedinthe
pemissive mode.

o Sirgle Iane Approach on Stem of "Tv
Two three-section heads are required as minimum. All
indications must be circular in this situation.

o Two Approach Ianes on Stem of "T®
Option #1: The approach may display two three-section heads
with circular indications on all sections.

Option #2 : The approach may display a five-section cluster in
conjunction with a three-section head. If the lanes are
exclusive left and right tumn lanes, then the five-section
clusters!mldbeplacedovertheoenteroftlmlarelinearﬂ
the three-section head over the major movement lane. If one of
the lanes is a shared left and right lane, then the five-section
clustersl’mldbeplaoedovertlncermerofthlslaneamthe
tlmae—sectmnheadaverthecenteroftheortherlane.
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Option #3: The approach may display two three-section heads for
the major movement and a single three-section head for the secondary
movement

o Three Approach lanes on Stem of “T*

Option #1: The approach may display two three section heads for
the major movement and one for the secondary movement (Exclusive
left and right turn lanes).

Option #2: The approach may display a five-section cluster in
conjunction with three-section head (exclusive left and right
turn lanes). The five-section cluster should be placed over the
center of the lane line separating the left turn lane(s) from
the right turn lane(s). The three-section head should be placed
over the other lane line to provide dual indication for the
major movement.

Option #3: When the middle lane is a shared left and right turn
lane, then a five-section cluster should be placed over the
cerrterofthlslaneandathreesectimheadplacedovereaduof
the other two lanes. Each head must contain green and yellow
arrow indications in this satuation.

NOTE:

1. For all cases, the approach shall display "dual
indications". This means that there must be at least two
heads with identical indictions on the major approach. For
example, if a green arrow is displayed on one head of the
majormvenentorammachthenagrwan:wm:sthe
displayed on the second head.

2. The same signal dlsplayoptimshmldbeusedtl'xruxglmtan
urban area to provide consistency in display to the
motorist.
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3. The use of advance ard/or overhead lane use signs should be
used as a supplement to pavement arrows on stems of
signalized "™ intersections.

7.4.6. Si ion

The engineer responsible for the design of a traffic signal project
should, as a matter of routine, check each intersection to determine
if the need for signal preemption 1s present.

Intersections located within 200 feet of moveable span bridges or
railroad crossings should be considered. Those located at distances
greater than 200 feet should be considered 1f the queues frequently
extend to the moveable span or crossing.

Intersections near fire stations require individual study. This is
necessary to detemmine the interaction between the fire station
vehicles and the intersection operation. This information must be
known before the preemption sequence can be developed.

7.4.7 Intersection Design - lane Confiquration

The engineer responsible for the traffic signal design may be asked
to verify the nmumber and configuration of traffic lanes required for
an intersection to function properly when signalized.

The results are dependent upon the traffic volumes used in the
analysis. The traffic used for this calculation shall be the design
hourly volume based on the 30th highest hour (k factor) and not a
peak to daily (P/D) ration based on a 24 hour count. The k factor
volumes account for traffic variations through the year, and, in
most case,are higher than P/D volumes.
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The K, D, and T factors covert the two-way AADUT volumes to a aone-way
Design Hour Volume (IHV). This is appropriate for the total
approach movements. The AM and PM peak turning movement counts on
each approach should be addressed individually. Current turning
movement counts should be taken to determine the percentage of turns
for each approach. These percentages should then be applied to the
[HV for each approach volume to determine the turning volumes which
shauld be used for the turn lane design calculations. These values
should be campared to the movement counts supplied by Planning and
the greater of the two values used for the design of turn lanes.
The District Planning Office should be contacted to determine if
recent counts are avallable and also if any use changes are planned
which would require adjustments to the turn percentages found in the
current counts.

Storage lanes for left turns can affect the capacity and safety of
intersections. The storage length of a left turn lane 1s a critical
design element. The queue of left turn vehicles in a storage lane
of inadequate length may extend into the through lanes. The result
1s loss of capacity for the through lanes. The queue of through
vehicles may also extend beyond the entrance of a short left turn
storage lane blocking access to the storage lane. Either case
results in a less efficient operation of the intersection and may
cause last mimite lane changes, thereby increasing the possibility
of conflicts.

The important factors which determine the length needed for a left
turn storage lane are:

o The design year volume for the peak hour (see discussion
above) .
O An estimate for the mmber of cycles per hour.
NOTE: If the cycle length doubles, the length of the
storage for the same traffic also doubles.
o The type of signal phasing and timing which will control
the left turn lanes.
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'Ihereaxeseveraltedmiquesusedtodetexmmenec&saxystorage
length. The following are suggested quidelines for left turn lanes.

© Where protected left turn phasing is provided, an exclusive
turn lane should be provided.

o Ileft turn lanes should be provided when turn volumes exceed
100 vph and may be considered for lesser volumes if space
permits.

© For signalized intersections, the following formila may be
used, assuming an average vehicle length of 25 feet.

2.0
L= DHV) (25

N
Where
L = design lerngth for left turn storage in feet
DHV = left turn volume during design peak hour, in vph
N=mmberofcycl$perhmrforpeakhmr,useN=30
as default.

O Where left turn volumes exceed 300 vph, a double left turmn
should be considered.

oMxenrlghtofwayhasalreadybeeann:hased,axﬁthe
designer has to choose between a long wide grass median or
a long left turn lane, the storage length for the left turn
should be as long as practical without hindering other
access.

nghtb.nnlamsareprwmedformanyofthesamereasonsasleft
turn lanes. Right turns, are, however, generally made more
efficiently than left turns. Right tum storage lanes should be
considered when right turn volume exceeds 300 vph and the adjacent
through volume also exceeds 300 vphpl.
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7.4.8. Signal oops
Traffic signal loops are detailed in Roadway and Traffic Design
Standard 17781. ‘These loops are standard and will be appropriate
for most locations.

The traffic signals for each intersection should be individually
designed. The requirement for type and placement of loops is a part
of this design. The above standard allows for same variation in
size and placement of the standard loops. These modifications are
intended to be used only when regquired by the design of a particular
location.

7.4.9 Wand Ioading CriYeric = Tratfie Siqnals

The wind loadings given below were taken from the Standard
Specifications For Structural Supports For Highway Signs, Iuminajres
and Traffic Signals, AASHIO. The Counties for each wind loading as
as listed.

70 MPH Alachua, Baker, Bradford, Calhoun, Clay, Columbila,Gadsden,
Gilchrist, Hamilton, Holmes,lafayette, Lake, Leon, laberty,
Jackson, Jefferson, Madison, Marion, Putnam, Sumter,
Suwannee, Taylor, Unmion, Wakulla, Washington

80 MPH Bay, Charlotte, Citrus, DeSoto, Dixie, Duval, Escambia,
Flagler, Franklin, Glades, Gulf, Hardee, Hendry, Hernando,
Highlands, Hillsborough, Ilee, Ievy, Manatee, Nassau,
Okaloosa, Okeechobee, Orange, Osceola, Pasco,
Pinellas,Polk, Santa Rosa, Sarasota, Seminole, St. Johns,
Volusia, Walton

90 MPH Brevard, Collier, Indian River, Martin, St. ILucie

100 MPFH Broward, Dade, Monroe, Palm Beach
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Chapter 8

Bicycles and Pedestrian Facilities

1 Canaral
X 2

2CBCI3g

Pedestrians and bicycle riders may often wish to travel between the same
locations as other vehicular traffic When this occurs, the designei
should consider the effects on the safety and operation of the roadway
system A special effort should be made to provide the greatest degree

of safety within the economic constraints that must always be considered

Additional special bicycle and pedestrian facilities should be provided
where the use of travel lanes o1 wide paved shoulders 1s deemed
unacceptable or unsafe for the pedestrian or bicycle irider It 1s the
Department's policy to provide for bicycle and pedestrian needs within

one mile of urban areas

Pedestrian facilities 1include sidewalks, crosswalks, traffic control
features, special walkways, curb cut i1amps for the handicapped and bus

facilities
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8.2 Sidewalks

The design of sidewalks 1s affected by pedestiian volume traffic volume,

average pedestrian age, walking rate requited level of seivice,

location, etc The Florida Green Book and the AASHTO Policy on Geometiic
Design present the various factors that influence the design of sidewalks

and othei pedestiian facilities

All urban projects that have sufficient right-of-way to provide adequate
lane, median, sidewalk and border widths should be thoroughly evaluated
to provide a reasonably safe and cost effective design A distance of
as lattle as 2' between the back of sidewalk and right-of-way can be
effective 1n minimizing construction easements by using a 1' berm and 2 1
slope or a 4 1 slope between the sidewalk and right-of-way Differences
in elevation up tuo 6" can be accommodated in this manner Caution must
be exercised in using this treatment at connections to driveways since
this distance and slope will not assure adequate vehiculatr connections
(see Index 515)

Sidewalks should be constructed in conjunction with all new construction,
major reconstiruction and lane addition curb and gutter projects As a
general practice, sidewalks should be constructed along both sides of
arterial streets that are not provided with shoulders, even though
pedestrian tiaffic may be 1light Exceptions may be made to the
construction of sidewalks on both sides of the stieet when the 1roadway
parallels a railroad or drainage canal and pedestrians would unot be
expected and in some cases on bridges If sidewalks are constiucted on

the approaches to bridges, they should be continued across the structure
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The standard width for sidewalks is 5 feet when separated from the cuib
by a buffer strip A 4 fcet minimum may be used i1n areas with few
pedest:ians When sidewalks are constructed adjacent to the curb, the
minimum width should be 6 feet Additional width of sidewalk may be
provided when traffic volumes, truck volumes, pedestrian volumes or
vehicular speeds are high Pronimity to schools should also be
considered for additional width The Department's Bicycle Facilities
Planning and Design Manual states that 1t 1s impoirtant to i1ecognize that
the development of wide sidewalks does not necessarily add to the safety
of sidewalk bicycle tiravel Wide sidewalks encourage higher-speed
bicycle use and can increase the potential for conflicts with motor
rehicles at i1ntersections, as well as with pedestrians and fixed objects

Both the AASHTO Guide for Bicycle Facilities and the Florida Green Book
stite that bicycle riding on sidewalks can be expected 1n residential
areas with young children who aie too 1inexperienced to ride 1in the
street This tvpe of bicycle use 1s generally accepted, but 1t 1s not
apptopriate to sign a sidewalk as a bicycle path It 1s not appiopriate
to pirovide bath wide curb lanes for the benefit of the experienced
bicyclist and wide sidewalks that mav encourage high speed bicycle use

Five foot sidewalks are to be provided unless gieater widths are
justified for pedestrian use A method for determining pedestrian

faci1lity needs 1s given in the Highway Capacaty Manual
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8.3 Handicap Access

Pedestrian facilities such as walkways and sidewalks must be designed to
accommodate the physically handicapped persons whose mobihity 1s
dependent on wheelchairs and other devices  Street intersections with
steep-faced curbs are one form of obstacle that can be alleviated while
still providing reasonable mobility for the handicapped without saciificing
the mobility of others

In areas with sidewalks curb cut ramps must be incorporated The basic
ramp type and design application depends on the geometrical
characteristics of the intersection Standard Index No 304 sets forth the
requirements and standards for curb cut ramps Placement of inlets should
not conflict with curb cut ramps

All Department facilities (roadway, parking lots, rest areas, buildings,
pedestrian bridges, etc ) must be designed in compliance with current
handicap Florida statutes, rules and regulations Design must also meet
mimmum requirements of the American National Standards Institute (ANSI
117 1) for accommodation of the handicapped
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8.4 Bicycle Facilities

The bicycle has became an important element for consideration in the
highway design process. In recent years the emphasis in bicycle
system planning has changed fram attempts to provide completely
separate facilities for bicyclists to the growing recogmition that
bicyclists are legitimate users of the roadway. Recent studies have
shown that in many cases shared roadway facilities afford greater
safety for the bicyclists than sidewalk facilities because of the
increased visibility and maneuverability. Certain measures such as §

o Paved shoulders

o Wide outside traffic lanes if no shoulders

o Bicycle—-safe drainage grates

o Adjusting manhole covers to grade

o Maintaining a smooth, clean riding surface
can considerably enhance a route’s safety and capacity for bicycle
traffic without impacting the service for motor wvehicles on the
roadway.

Plannmg ar% 1derat1cm for, bicycle facilities are given 1in
3 on D esiqgn
Guide for Development of New

le Facilities.

The Department’s current policy i1s to give special emphasis to the
needs of bicyclists in and within one mile of urban areas. This
policy will generally provide for the construction of wide curb
lanes, bicycle lanes or paved shoulders for the needs of bicyclists
1n conjunction with other planned rvadway improvements. The lack of
adegquate right of way and the cost associated with its acquisition
in built up areas may not allow provision of the additional width for
bicyclists on all projects. Roadway improvements in the smaller
urban areas (5,000 to 50,000 population) and the more rural areas
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should be reviewed on a case-by-case basis depending on anticipated
bicycle travel and the need for wider pavement or paved shoulders
based on other safety and operational benefits. Anticipated bicycle
travel should be considered of sufficient volume when the roadway
section is identified for bicycle improvements in the Transportation
Improvement Program, the State Transportation Plan (Bicycle Elements)
or other approved Commmity Caomprehensive Bicycle Transportation
Plans.

The Department’s Bicycle Facilities Planninig and Design Manual
should be referenced for the design of bicycle facilities. Chapter 2
of this volume discusses shoulder width criteria when bicycle use is

anticipated.
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Chapter 9
ILandscaping
9.1 General

The complete highway is one wherein the elements of design,
construction and maintenance have been integrated to provide a
facility that possesses utility, safety, beauty and economy. The
highway should be considered as an element of the total envirorment,
not apart fram 1t or in conflict with it. All highway-oriented
discaplines should collaborate at each stage of highway corridor
selection, location, and design to obtain the maximm beneficial
potential of the highway, its roadsides, and 1ts enviromment.

The highway roadside 1s an integral umt of a total highway
facility. The term "rovadside" generally refers to the area between
the cuter edge of the rovadway and the right-of-way boundary. It
could include extensive areas 1n a wide median of a divided highway.
Roadside development 1s the treatment given to the roadside to
conserve, enhance, and effectively display the natural beauty of the
landscape through which the highway passes. It should provide
safety, utility, econamy, and highway-related recreation facilities
by means of proper location, design, construction, and maintenance.

Because the potential for conflict between the highway and
envirommental values is greatest in urban areas, it is essential that
special attention be given to the muiltiple use-joint development
possibilities 1n areas over, under, and adjacent to the highway to
ensure that land and space above the highway provides the greatest
benefit to the greatest number.
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Landscape development should be 1n keeping with the character of the
highway and its enviromment. Programs include the following general
areas of improvement:

Preservation of existing vegetation.

Transplanting of existing vegetation where feasible.
Planting of new vegetation.

Selective clearing and thinning

Regeneration of natural plant species and material.

O 0 0 6 ©

The objectives in planting or the retention and preservation of
natural growth on roadsides are closely related. In essence, they
are to provide vegetation that will be an aid to esthetics and
safety, aid in lowering construction and maintenance costs, and
create interest, usefulness, and beauty for the pleasure and
satisfaction of the traveling public.

Iandscaping of urban highways and streets assumes additional
uportance by mitigating many of the nmuisances associated with urban
traffic. Iandscaping should be arranged to permit sufficiently wide,
clear, and safe pedestrian walkways. Cambinations of turf, shrubs,
and trees are desirable in border areas along the roadway. However,
care should be exercised to ensure that requirements for sight
distances and clearance to obstructions are cbserved, especially at
intersections.

Further information concerning landscape development and erosion

control is presented 1n AASHIO’s A Guide for Highway Iandscape and
Envaromrmental Design. ‘The Department’s Roadway and Traffic Desagn
Standards Booklet sets forth specific criteria and standards for
erosion controcl and roadside landscaping. The Department’s
Landscaping Guidelines (document No. 650-050--001b) provides the
general criteria for use in the development of landscaping plans for
roadway projects.
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Chapter 10

WORK ZONE TRAFFIC CONTROL

10.1 General

The need to improve the capacity of, and to rehabilitate Florida's highways,
has dgreatly wincreased the frequency of highway construction taking place
immedzately adjacent to or under traffic The travelling public, as well as
construction and mspection personnel, are exposed to conflicts that may
become hazardous. In addition to the safety issue, the potential delays to the
public, as traffic is interrupted by construction, can be significant. As a
result, the Department places a great deal of emphasis upon ensuring that
traffic can be accommodated through construction zones with minimum delay
and exposure to unsafe conditions
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10.2 References

The following references contain the basic criteria for work zone traffic

control 1n Florida

The Manual on Uniform Traffic Control Devices for Streets and Highways,
(MUTCD), Federal Highway Administration. Part VI of the MUTCD deals
specifically with work zone traffic control Other parts of the MUTCD may
also be useful 1n designing a traffic control plan

Traffic Control Devices Handbook, (TCDH) Part VI, Federal Highway
Administration.

Policy on Geometric Design of Highways and Streets, AASHTO

Roadside Design Guide, AASHTO, Chapter 9.

Roadway and Traffic Design Standard Index Series 600, 415 and 700.

Federal-axd Highway Program Manual (FHPM) 6-4-2-12
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10.3 Comprehensive Work Zone Traffic Control Planning

Consideration of traffic control must begin at the Prolject Development and
Environmental (PD&E) study stage Impacts on traffic, traffic handlhng
options, constructability, and design features and constraints, as they affect
traffic, are to be evaluated for each alternate alignment studied. The
preliminary and final engineering reports must specifically address work zone
traffic control.

Traffic control considerations must begin in the early stages of design, using
the work zone traffic control material from the PD&E study as the basis. As

the design progresses, the following should be considered

Design features and constraints. Length of the project, lane configuration,

and grade differentials between existing and proposed, interchanges and
Intersections, pavement materials, storm sewers, roadway lighting, utilities
and bridge features are some of the design element decisions that might be
influenced by work zone traffic control considerations.

Contract specifications  Provisions such as time restrictions on construction

activities; 1ncentive-disincentive clauses, daily, weekly and seasonal
restrictions and special materials may be necessary. Public relations activities
such as media releases, television and radio spots, hand bills, and highway
advisory radio may be specified

Other actions. Actions may need to be taken by the Department prior to or

during construction that may not be a contract requirement Examples are
dealing with the media and local businesses, provisions for mass transit
options to commuters, service patrols, improvements to alternate routes,
coordination with other projects and maimntenance activities, and special
mspection requirements
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Public input. On very large and complicated projects, it may be necessary to

involve the public through informal public meetings to be held early in the
design of a project. Close coordination with city and county officials may be
necessary. Citizen and business advisory committees may be established as
sources of input.

utility work. If contract utility work 1s anticipated in conjunction with or
during the highway construction, the Traffic Control Plan (TCP) must
account for and adequately protect all work activities The phasing of
construction activities must be compatible with the utility work. Utilities,
whose work affects traffic, are required to have a TCP by FHWA's FHPM 6-6~

3~2 This requires early and effective coordination with utilities.
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10.4 Traffic Control Plans (TCP)

A TCP 1s a set of specific plan sheets, references to standard (typical)
layouts, and/or notes on roadway plans describing how traffic will be
controlled through a work zone All projects and work on highways, roads
and streets shall have a traffic control plan, as required by Florida Statute
and Federal regulations. All work shall be executed under the established
plan and Department approved procedures The TCP 1s the result of
considerations and investigations made 1n the development of a comprehensive
plan for accommodating traffic through the construction zone. These
considerations include the design 1itself, contract specifications, and plan

sheets

TCP sheets detail the proper delineation of traffic through the work zone
during all construction phases The complexity of the TCP varies with the
complexity of the traffic problems associated with a project Many situations
can be covered adequately with references to specific sections from the Manual
on Uniform Traffic Control Devices (MUTCD), the Traffic Control Devices

Handbook (TCDH), or Roadway and Traffic Design Standard Series 600.
Specific TCP sheets shall be required in the plans set whenever project

conditions are not specifically addressed 1n a typical layout from the manuals
noted above This 1s usually the case for complex projects, and therefore
references to Standard Indexes, as well as specific TCP sheets, will both
likely be necessary

A quality traffic control plan should include the following information for the
mainhine and any affected cross roads, side streets, and ramps

(1) the location of all advance warning signs and lighting units
(2) temporary pavement markings, (including RPM's) for detours,
transitions or other special situations

(3) location of temporary barriers and attenuators

(4) temporary drainage devices

{5) channelizing devices at special locations

{6) locations for special devices such as variable message signs

(VMS), arrow boards, and temporary signals
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(7)
(8)

(9)
(10)

(11)
(12)

(13)
(14)

(15)
(16)

(17)
(18)

VMS messages for each phase

signal timing for each phase, including method of temporary
actuation if needed (Check with Traffic Operations Engineer)
location and geometry for transitions and detours

typical sections for each phase of work on all projects, except
sumple resurfacing projects, in order to show lane widths,
offsets, barrier locations and other features influencing traffic
control

the proposed regulatory speed(s) for each phase

reference to appropriate Standard Indexes or MUTCD drawings
whenever applicable

appropriate quantities, pay items and pay item notes

resolve any conflicts between permanent signing and markings
and work zone signing and markings

key strategies such as service patrol, police, public service
announcements, Highway Advisory Radio, might work

good plan notes

address the need for mawntamning existing roadway lighting
work area access plan

Chapter 19, Volume II, Plans Preparation and Assembly, explains the required
information for specific TCP sheets

Consideration must also be given to adjoining, mntersecting or sequential work

zones. This can be a particular problem with maintenance operations, bridge
or roadway projects under different contracts, operations of other
jurisdictions or utiities When such work must take place, the operations
must be coordinated and taken into account in the TCP so that the motorist
encounters one, consistently designed, work zone

TCP's for project designs "on the shelf" must be updated prior to contract

letting.
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10.5 TCP Development

The following step-by-step process should be followed by designers when
preparing traffic control plans

STEP #1 Understand the Project

0 Field reviews by designers should be required

o Review the scope

o Examine the plans (30% - 60%)

0 Look at plan-profiles and cross-sections for general
understanding.

o Review PD&E study for any constraints

Consider bicycle/pedestrian needs during construction

For complex projects consider developing a TCP study and
possible TSM strategies such as public awareness campaigns,
alternate route improvements, service patrols, etc.

STEP #2 Develop Project Specific Objectives

what are your objectives? Examples might be

use barrier wall to separate workers from traffic
close road if adequate detour exists

maintaining 2-way traffic at all times

mawntaining existing roadway capacity during peaks
maintaining business/resident access

provide bike/pedestrian access

minimize wetland impacts

O 0O 0 0 0o 0 0o ©

expedite construction
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STEP #3 Bramnstorm TCP Alternatives

Develop some rough alternatives, considering what could be used to
accomplish the work, such as constructing temporary pavement and/or
temporary detours, using auxiliary lanes, placing 2-way traffic on one
side of divided facility, using detour routes, etc Also, southside as
opposed to northside on an east-west roadway. Don't worry that an
alternate doesn't meet all objectives

Designers should check condition of any proposed detour routes. If off
state system, may need agreement with locals.

| STEP #4 Develop a Construction Phasing Concept

o Examine existing facihty versus what 1s to be built
This 1s a major task on jobs other than resurfacing
Coordinate with bridge designers
Color or mark the plan and profile sheets to show existing
roadway versus new construction. Then, check station by
station, the plan sheet against cross-section sheets Make
notes on plan sheets as to dropoffs or other problems Use
profile grade lhines or centerlines for reference ponts.

o} List out major tasks to be completed, such as

construct new WB Roadway
construct new EB Roadway
construct frontage roads
construct bridge/flyover

NOTE The designer may need input from construction
personnel or even contractors representatives in determining
construction phases

o} Make notes on plan sheets or notepad as to "decisions" that you make
along the way
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STEP #5 Examine/Analyze Alternatives Which Meet Objectives (for each
phase).

Next, consider how you could achieve the proposed alternatives and meet
the stated objectives.

Examine pros and cons of various alternatives

conslder how much work and expense 1s involved for each alternative.
Consider detour/transition locations, signal operations during
construction, how to handle alternate modes of transportation-buses,
bikes, pedestrians, service vehicles, etc.

STEP #6 Develop Detailled TCP

Select the most feasible alternative for each phase Add details such as

detour/transition geometrics and locations
if lane closures are needed, use the lane closure technique
discussed 1n 10 15 7 to determine time frame for closures,

o advanced signing scheme and locations, revisions needed to
existing signs - including guide signs, and proposed signs for
all work activities - lane closures, detours, etc., on mainline,
sideroads, x-roads and ramps

0 need for portable traffic signals, variable message signs, and
barriers,

o) how existing operations will be maintained - side streets,
businesses, residents, bikes, pedestrians, buses - bus stops,
etc ,

o} revisions to signal phasing and/or timing during each TCP
phase,
regulatory speed desired for each phase,
all pay 1items and quantities needed for TCP
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o how existing Auxiliary lanes will be used and any restriction
necessary during construction.
typical sections for each phase
outhine key strategies to be used
(a) service patrol
(b) police
{c) public service announcements
(@) Highway Advisory Radio
{e} mght work

o need for Alternate route improvements
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Work zone traffic control can be a complex undertaking that requires the
coordination of a number of agencies and other interested parties Planning
and coordination must beqgin early in a project design

Traffic control 1s a joint responsibiity of design (both roadway and bridge),
construction and traffic operations personnel Coordination 1s necessary by
all three parties in the development of TCPs Both traffic operations and
construction personnel must routinely review TCPs in the early stages of
development (30 - 60% plans) to ensure that the plan 1s sound and
constructible and bid items are complete and quantities reasonable Designers
are also encouraged to contact contractors for 1deas on Traffic Control Plans.

Traffic control plans should also be reviewed with other appropriate offices
such as maintenance, FHWA, community awareness teams, public, businesses,
freeway coordinator management teams and local agencies Initial reviews
should be made by construction and traffic operations no later than the 60%

plans stage with subsequent reviews of 90% plans Input from local

engineering and law enforcement agencies should be obtained early in the
process, such as during the PD&E study and the 30% plans stage

Adjyoining work zones may not have sufficient spacing for standard placement
of signs and other traffic control devices within their traffic control zones
These situations can occur when separate contracts adjoin each other
(separate bridge and roadway contracts are a typical example), utility work
performed separately from roadway work or when maintenance activities are
performed adjacent to a construction prolect Where such restraints or
conflicts occur, or are likely to occur, the designer should try to resolve the
conflicts in order to prevent misunderstanding on the part of the travelling
public
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10.6 1 FHWA Review
The type and format of TCPs on Federal-aid projects must be coordinated
with FHWA early during design TCPs for federal aid prolects are to be

submitted to FHWA for review not later than at the 60% plan stage

10.6 2 Phase Submittals

TCP phase submittals should include the following

Phase I (30%) - a typical section for each phase as well as a description of
the phasing sequence and work involved

Phase II (60%) - a majority of the TCP completed (~75-90%) including the
information outlined 1n section 4 of this chapter (Section 10 4) and a list

of the pavy items needed

Phase III (90%) - afinal TCP, including all notes, pay items and quantities
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10.7 Work Zone Traffic Control Training

10 7 1 Backaround

wWork zone traffic control 1s an important function affecting the safety of
the traveling public, contractor personnel and equipment, and department
employees Every reasonable effort should be made to eliminate or reduce
involvement 1n accidents within work zones Proper traffic control
traming is vital to achieving this objective

The Department's Maintenance of Traffic Committee consists of
representatives from Roadway Design, Construction, Safety,
Maintenance, Traffic Engineering, Value Engineering and FHWA Its
purpose 1s to develop, review or revise procedures, standards and
specifications regarding work zone traffic control to maximize efficiency
and enhance safety of motorists, pedestrians, and workers in these zones

10 7 2 Training Requirements

The Department's Maintenance of Traffic Committee has prescribed work
zone traffic control training requirements for Department employees and
shall furnish training course information and requirements to each
District’'s Human Resource Development Manager

Every employee, 1ncluding consultants, whose activities affect
maintenance and construction work zone safety, from upper-level
management through construction and maintenance field personnel, shall
complete appropriate training as prescribed above and as required by
Department procedure number 750-030-006-a

District Design, Construction, and Maintenance Endgineers shall ensure
that employees, including consultant personnel, who are responsible for
traffic control plan design, .mplementation, mnspection or supervision of
the design, selection, placement, or maintenance of traffic control schemes
and devices in work zones have been certified under the provisions of this

procedure
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10.8 Traffic Control Devices

Traffic control devices/methods that are available for use 1nclude:

Signs (warning, regulatory and gquide)

Lighting units (arrow panels, barricade and sign hghts, i1llumination
devices, temporary signals and variable message signs)

Channelizing devices (cones, tubular markers, plastic drums, vertical
panels, Types I, II and III barricades)

Markings (pavement markings, raised pavement markings, delineators,
and removal of conflicting markings)

Safety appurtenances (portable concrete barriers, guardrail and crash
cushions) - See AASHTO Roadside Design Guide (Chapter 9).

Flaggers

Police

Guardrail attached to barrels for work zones < 45 mph - See AASHTO
Roadside Design Gude.

The MUTCD contains detalled instructions on the use of traffic control
devices Special design considerations applicable to Florida are discussed 1n
the following sections
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10.9 Signs

10.9.1 Advance Warning Signs

The TCP should identify the advance construction warning signs,
including legends and location , These include signs such as "Road
construction Ahead", and "Road Construction One Mile"” The TCP should
provide the advanced warning signs, legends and locations for all
proposed operations which require signing These include detours, lane
closures, and flagging operations on the mainline as well as crossroads

The sequence for advance signing should be from general to more specific

As an example Road Construction Ahead (general), Left Lane Closed
Ahead (more specific), Merge Right (specific).

10 9 2 Length of Construction Sign

The length of construction sign (G20-1} bearing the legend "ROAD
CONSTRUCTION NEXT __ MILES" 1s required for all projects of more
than 2 miles 1n length The sign shall be located at begin construction
points Mileages should be to nearest 0.1 mile

10.9 3 Siwgn Covering

Signs (temporary and permanent) that warn of conditions shall be covered
or removed when the condition 1s not present, such as might occur in work
zones with daytime only operations ‘Traffic control signs that require
covering shall be fully covered with a durable opagque sheet materials
Plastic film and woven fabrics including burlap will not be permitted
Covering of only the legend or symbol will not be permitted Reflective
coverings will not be permitted Hinged signs designed to cover when
folded and sign blanks are permitted Signs to be covered or removed wall
be 1dentified in the TCP. along with acceptable procedures
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10.9.4 Existing Signs

Exasting (regulatory, warning, etc.) signs that conflict with the TCP
shall be removed. Existing guide signs should be modified as necessary.
It is good practice to revise existing guide signs by using black on orange
panels to show changes made necessary by the construction operations.

If permanent guide signs are to be removed during construction,
provisions should be made for temporary guide signing. The temporary
sian should be black on orange with the legend designed in accordance
with MUTCD requirements for permanent guide signing whenever
possible.

Revised 12/06/90 I-10-16 0O



10.10 Laghting Units
10 10 1 warning Lights

wWarning lights shall be 1n accordance with Section 6E-5 of the MUTCD

except for the limitations below

Flashing
Tyvpe A low intensity flashing warning lights should be mounted on

barricades, drums, or vertical panels and are intended to continually
warn drivers that theyv are approaching or proceeding in a hazardous
area Flashiuglights shall not be used to dehineate the intended path
of travel, and shall not be placed with spacings that will form a
continuous line to the driver's eye The Type A hight will be used to
warn of isolatea obstructions that are located adjacent to or 1n the
intended travelway, and tomark the approach to closed or detoured
travel lanes Type A lights shall not be used in conjunction with the

first and second advance warning signs

Type B high intensity flashing warning hights shall be mounted on
the first advanced warning sign and on the first and second
advanced warning sign where two or more signs are used This
applies to all approaches to any work zone The first and second

advance warning sians shall be supplemented with an 18 inch by 18

inch warnwuaa flag
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Steady-Burn
Type C steady-burn lights are to be mounted on barricades, drums, concrete barrier

walls or vertical panels and used in combination with those devices to delineate the
travel way on lane closures, lane changes, detour curves and other similar conditions
Steady-burn Iights are intended to be placed in a line to delineate the traveled way
through the work zone and around obstructions tn the transition area, buffer space,
work space and termination darea of the traffic cor uol zone Steady burn hights often

serve the dual purpose of delineation and hazard waming

10 10 2 Advance Warning Arrow Panels

Arrow panels shall be used to supplement other devices for all lane closures on high-speed
and high-traffic density mult-lane roadways The use of arrow panels should be considered
for all other multi-lane closures These devices are also useful for short-term operations,
such as during work zone nstallation and removal Arrow panels should not be used 1n lane
shift situations Research has shown that motorists tend to change lanes (on multi-lane
facilities) whenever an arrow panel 1s used to indicate a lane shift  Since this "response” 1s
not desired, the arrow panel should not be used for lane shift situations on mulu-lane

roadways Refer to MUTCD 6E-7 for further information

Arrow panel locations shall be shown on the TCP, along with any necessary notes

concerning the use of this device
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10 10.3 Vanable Message Signs

Variable message signs may be used to supplement a traffic control zone
As a supplemental device, it cannot be used to replace any required sign
or other deavice These devices can be useful in providing information to
the motorist about construction schedules, alternate routes, expected
delays, and detours. Variable message signs should be considered for use
in complex, high-density work zones Messages must be simple, with a
minimum number of words and lines and should require no more than three
displays of no more than three lines each. The TCP should include the
location and messages to be displayed

The message displayed should be visible and legible to the motorist at a
minmmum distance of 900 feet on approach to the signs  All messages
should be cycled so that two message cycles are displayed to a driver
while approaching the sign from 900 feet at 55 mph

The VMS units may be used
- To supplement conventional traffic control devices in construction
work areas and should be placed approximately 500' to 800' in

advance of potential traffic problems, or

- 1-2 miles 1n advance of complex traffic control schemes which require
new and/or unusual traffic patterns for the motorists
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Message Selection

Programmed messages should provide appropriate messages for the
conditions likely to be encountered The following i1items must be
carefully considered 1n the development of a message

(1) Message elements - not necessarily i1n order
{(a) problem statement (where?)
(b) effect statement (what?)
{c) attention statement (who?)

(d) action statement (do?)

(2) Messaqge format

(a) will vary depending on content

(b) "where" or "what" will generally lead
(c) "who'" and "do" follow i1n that order
(d) "who" often understood from "where"

(3) Message length

(a) limited by reading time (e.g , 900' at 55 mph
provides 11 seconds of reading time)

{b) lmmted by driver's processing capability

(c) 4 word maximum, one part message

(d) 8 word desirable max if two or three sequence
message 1s used

(e) shorter messages desirable to permit multiple
readings

(f) 1if two or three sequence messages 1s programmed,
allow for off-time between messages
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(4) Display format

{a) discrete with entire message displayed at once 1s
most desirable

{(b) sequential is OK, 2 part preferred, 3 part maximum

{c) run-on moving displays prohibited

(d) one abbreviation per panel display desirable, two
abbreviations are maximum. Route designation 1s
considered as one abbreviation and one word

EXAMPLE
Display 1 Display 2 Display 3
{a) RAMP TO U S E
SR 26 E ALT
CLOSETD ROUTE
(b) I-95 FOLLOW
ROAD DETOUR
CLOSETD ROUTE
(c) I-495 A T 2 RIGHT EXPECT
EXIT 30 L ANES DELAY S

CLOSETD
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Typical Conditions

Consistent with the factors described above, VMS messages should
be considered under the following conditions

(1) Road closures

(2) Ramp closures

(3) Delays one hour or longer created by
{a) congestion
{b) accidents
(c) lane closures
(d) two-way traffic on divided highway
(e) multiple lane closures
{f) unexpected shifts in alignment

10.10.4 Traffic Signals

Frequently portable or temporary traffic signals will be a preferred
alternative to a flagger Also, existing signal operations may need to be
revised to accommodate the construction operations. The TCP should
dentify the specific alterations (physical location and timing) necessary
for existing signals and the location and timing of portable signals. Signal
displays and location must meet MUTCD requirements.
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10.11 Channelizing Devices

10.11.1 Type III Barricades

12 foot Type 111 barricades have proven too cumbersome for work site
applications. Two 6 foot Type III barricades should be used to block off
or close a roadway Whenever two 6 foot barricades are used together,
only one warning light 1s recquired on the 12 foot of barricade.

10.11 2 Separation Devices

Placing two lane two~way operations (traffic) on one roadway of a normally
divided highway (TLTWO) should be a last resort and should be done with
special care An analysis sumilar to that presented on pp 6-57 thru 6-61
of the TCDH, should be performed and documented when contemplating
the need for TLTWO

"Separation” 1s defined in FHPM 6-4-2-12 and requires the use of devices
such as those presented on pp 6-57 and 58 of the TCDH These include
temporary barrier, drums, cones, tubular markers, or vertical panels.
Separation devices are required for TLTWO unless (1) it 1s used on an
urban street where speeds are low, or (2) drivers entering the TLTWO
can see the transition back to normal one~way operation on each roadway

striping, RPM's and signing alone, are not allowed when separation

devices are required

Experience has also shown that stand alone tubular markers for long term
operations are difficult to maintain and therefore their effectiveness is
questionable The use of a temporary asphalt separator in conjunction
with the tubular markers has been very effective (see Index 614)
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10.11.3 Channelizing Device Alternates

Itis intended that cones, Type 1 and 2 barricades, vertical panels, drums
and tubular markers be considered as alternative channelizing devices to
be used at the contractor's option The only exception to this 1s that
cones and tubular markers are not allowed at night. If the designer wants
to further restrict the options (1 e require drums, etc.) it must be so
noted on the plans or in the supplemental specifications.
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10.12 Pavement Markings

10.12 1 Removing Pavement Markings

Existing pavement markings that conflict with temporary work zone traffic
patterns must be obliterated where operations will exceed one work
period. Painting over existing pavement markings is not permitted.

10 12 2 Reflectorized Ralsed Pavement Marker {(RPM)

Temporary RPMs are required on the lane lines of all transitions,
crossovers and detours and to delineate temporary gore areas within the
work zone The spacing shall be 40 feet on tangent sections and 20 feet
on transitions, curves and crossovers.

The designer should also consider using temporary RPMs on temporary
lane lines, particularly on high-volume, high-speed facilities An example
would be on urban freeways where lane line removal and restriping 1s
required due to lane shifts

10 12 3 wWork Zone Markings

Section 102-3 3 of the Standard Specifications, provides a pay item for
"Non-Removable Pavement Markings" (Item #102-92-3 for skip and 102-92~
4 for sohd) which includes Non-Removable or Removable Pavement
Markings depending upon the traffic pattern changes as noted in the
Specifications There 1s also a separate pay item for Removable Pavement
Markings (Item #102-91-1 for skip and 102-91-2 for solid ) that can be used
in addition to the Non-Removable Pavement Marking Pay Item at the
designers option If both non-removable and removable pavement
markings are anticipated, then both pay 1items should be included in the
plans This will make contract administration and enforcement much
easier for construction personnel
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The designer should aiso consider using a miscelianeous asphalt pavement
pay item for covering unneeded markings, especially in areas such as
detours or crossovers.
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10.13 safety Appurtenances for Work Zones

10 13 1 Traffic Barriers

Work zone traffic barriers are designed either as permanent barriers or
as temporary barriers that can be easily relocated They have four
specific functions to protect traffic from entering work areas, such as
excavations or material storage sites, to provide positive protection for
workers, to separate two-way traffic, and to protect construction such as
false work for bridges and other exposed oblects The designer should
anticipate when and where barriers will be needed and mnclude this
mformation and the quantities on the plans

10 13 2 Portable Concrete Safety Shape (Temporary Barrier Walls)

Portable concrete safety shape barriers, also known as portable concrete
barriers (PCB's), are widely used 1n work zones to protect motorists as
well as workers However, improper use of these barriers can provide a
"false sense of security" for both the motorist and the worker
Therefore, care must be taken 1n thewr design, 1nstallation and
mawntenance Installation instructions and flare rates are given in
Standard Index 415

To perform properly and redirect vehicles, the PCB system must be
capable of withstanding severe mmpacts The PCRB's weakest point 1s its
connector which includes the physical connection and mating faces of
adjoining barriers or quardrail

Acceptable connections are noted on Standard Index 415
The designer should show or note the location of all temporary barrier wall

n the plans The plans should also include a work area access plan for
those projects with median work which 1s shielded with barrier wall
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10.13 3 End Treatments

The desirable treatments for exposed ends of barriers are

- connecting to an existing barrier (smooth, structural connections are
required ~ Refer to Index 410 and 415) or

- attaching a crashworthy terminal such as a crash cushion or

- flaring away to the edge of the clear zone (See Chap. 6)

10 13 4 Modifications of Existing Barrilers

When 2-way traffic 1s placed on a facility that 1s normally one-way, the
existing permanent or temporary barrers will be modified as necessary to
ensure their proper crashworthiness during the temporary situation.
This will include eliminating non~-crashworthy end-treatments, snag points
or other protrusions normally angled away or hidden from approaching
vehicles

10.13.5 Crash Cushions

Crash cushions in work zones may be used in the same manner as at
permanent highway installations Crash cushions are used to protect the
motorists from the exposed ends of barriers, fixed objects and other
hazards within the clear zone Two types of stationary crash cushions are
commonly used, the sand filled plastic barrel (Index 415) system, and the
GREAT CZ system  Selection of a system should be the result of an
analysis of site condition (1.e space and need), first cost and replacement
cost after hits The GREAT system 1s designed to shield a hazard and
redirect vehicles, whereas sand barrels only provide hazard shielding.
Therefore, the designer must determine what 1s needed in order to
provide the appropriate device The designer should anticipate the need
for these devices and provide appropriate quantities on the plans The
AASHTO Roadside Design Guide can be consulted for more information
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10 13 6 Truck-Mounted Attenuator (TMA)

In many short-term, mobile and moving work zones, trucks can be used
as blocking vehicles to protect workers Large trucks are effective in
preventing vehicle encroachment into the work site, however, serious
mnjury to occupants of the impacting vehicle and truck can result.

Crash cushions called truck~-mounted attenuator (TMA) can be attached
to the rear of these protective vehicles to reduce the severity of rear-end
crashes TMA may either be trailer or truck-mounted If the designer
sees the need for TMAs for a particular work zone activity, it should be

noted on the plans and included in the pay items
TMAs are used for three classes of protectave vehicles 1n work zones

1. Shadow Vehicle a moving truck spaced a short distance from
a moving operation. giving physical protection to workers from
traffic approaching from the rear

2 Barrier Vehicle a truck parked upstream from a stationary
operation and usually unoccupied

3 Advance Warning Truck a truck parked a considerable
distance upstream of a moving or stationary operation
displaying an arrow panel and other signs as appropriate

Shadow trucks and barrier vehicles may be equipped with a TMA
Advance swgn trucks should use TMAs 1if they encroach on the traveled
way Protective vehicles usually are equipped with arrow panels, variable
message signs or flashing amber lights
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A truck with a TMA must be positioned properly with respect to the work.
If the TMA 1s too close to the work when hit, 1t may strike the worker; if
too far back, traffic may go around it and hit the workers. The
manufacturer's recommendations should be followed for deployment and
use. A "rule of thumb" for spacing is less than 2 times the speed limit 1n
feet (e g., 2 X 55 mph = 110 ft ) and at least 30 feet.
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10.14 Flaggers
10.14.1 General

Flaggers shall be used only when other traffic control devices cannot
adequately ensure safe and smooth traffic operations Alternate devices
such as temporary signals should be considered. Appropriate advanced
warning siwgns shall be used 1n conformance with the MUTCD, and shall be
removed when flaggers are not in use

10 14 2 Location of Flaggers

Location of flaggers for known flagging operations shall be shown on the
TCP, along with all notes necessary to fully explain conditions and
requirements for their use Refer to the MUTCD for further information
on flagaing

10.14.3 Police Agencies

Police agencies (FHP, Sheriffs, or City Police) should be contacted for
assistance In speed enforcement in work zones Police escorts can also be
used to assist dump trucks and other construction equipment in re-
entering the traffic stream on high speed congested facilities The
designer should use plan notes or specifications to state which operations/
phases are anticipated as needing police assistance
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10.15 Layouts

Roadway Standard Index 601 through 650 are layouts of work zone traffic
control for typical conditions These indexes should be referenced only if
project conditions are nearly the same as the typical layout. Otherwise,
specific plan sheets or details must be prepared Some conditions that will
require specific plan sheets include

- Work not covered by a typical layout

- Nighttime work requiring special lighting, oversized or additional
devices

- Ramps and intersections that interrupt the standard layout

- Sight distance restrictions such as horizontal or vertical curves.

- Lane or shoulder configurations that do not match the standards.

- Special considerations during installation, intermediate traffic shafts
and removal

- Complex projects, including add-lane projects, that involve many
phases, traffic shifts, entrances and exits

When designing layouts, the following shall be considered

10 15.1 Taper Lengths

Minimmum taper lengths shall be calculated by the following formulas

o L = S x W for speeds of 45 MPH or more
o) L =W X 8%/60 for speeds of 40 MPH or less

Where "L" 1s the length of the taper, "W" 1s the width of the closed lane
and "S" 1s the posted regulatory speed for the work zone, in MPH. Both

L and W are measured in feet

The following table (taken from MUTCD 6C-2) gives the formulas for the
lengths of the various taper types
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Table 10 15 1
Taper Length Criteria for Work Zones

Tvype of Taper Taper Length
UPSTREAM TAPERS

Merging Taper L Minimum
Shifting Taper 1/2 L Minimum
Shoulder Taper 1/3 L Mimimum
Two-way Traffic Taper 100 feet Maximum

DOWNSTREAM TAPERS 100 feet per lane
{use 1s optional)

10 15.2 Intersecting Road Signing and Signals

Signing for the control of traffic entering and leaving work zones by way
of intersecting highways, roads and streets shall be adequate to make
drivers aware of work zZone conditions. Under no condition will
Intersecting leg 51gning be less than a "ROAD CONSTRUCTION AHEAD"
sign for approaching vehicles and a "END CONSTRUCTION" sign for
departure vehicleg unless the intersecting street consists of a shell, sand,
or dirt surface, i1 which case 1t shall be left to the discretion of the
eéngineer as to the need for this type s1gning The designer should
remember to include these 51gns in the estimated quantity for Construction
warning signs

Existing traffic signal operations that Tequire modification 1n order to
carry out work zone traffic control shall be as approved by the District
Traffic Operations Engineer Iflane shifts occur, signal heads may have
to be adjusted to maintain proper position The DTOE should also
determine the need for temporary loops for traffic actuated signals The
TCP should include all hecessary signal adjustments
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Merdaging (lane closure) tapers should be obvious to drivers. If restricted
sight distance 1s a problem (e g , a sharp vertical or horizontal curve
approaching the closed lane), the taper should begin well 1n advance of
the view obstruction The beginning of tapers should not be hidden
behind curves

10.15.4 Pedestrians and Bicvclists

When pedestrians and/or bicyclists are accommodated on the existing
facility (mainhine or sidestreet), provisions must be included in the TCP
to accommodate them during construction. Pedestrian accommodations
through the work zone must include provisions for the handicapped.

10.15.5 Superelevation

Horizontal curves constructed in conjunction with temporary work zone
detours, transitions, and crossovers should have the required
superelevation Under conditions where superelevation 1s not used, the
minimum radn that can be apphed are lhisted in the Table 10.15.2.
Superelevation must be included with the design whenever the minimum
radn cannot be achieved

TABLE 10 15 2

MINIMUM RADII FOR
NORMAL CROSS SLOPES

MINIMUM
SPEED RADIUS
(MPH) (FEET)"
45 1080
40 830
35 620
30 450

At higher speeds (>45 mph) use a 20 1 taper rate The

designer may also choose to use the 20 1 taper rate for speeds

<45 mph.
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10 15.6 Lane Widths

Existing lane widths of through roadways should be mawintained through
work zone travel ways wherever practical. The mimimum widths for work
zone travel lanes shall be 10' for all roadways other than Interstate On
Interstate highways the minimum width for work zone travel lanes shall be
11' except at least one 12' lane 1n each direction shall be provided.

10 15 7 Lane Closure Analvs.s

The lane closure analysis 1s a process used by designers to calculate the
peak hour traffic volume and the restricted capacity for open road and
signalized mntersections The analysis will determine if a lane closure
should or should not be allowed and the time of day or night a lane closure
could occur without excessive travel delay

Exhibit I-10-A 1ncludes the Lane Closure Analysis Worksheets and two
sample analyses The Sample Lane Closure Worksheet (EX-I-10-A, sheet
3 of 11) has been cross-referenced to the Lane Closure Symbols and
Definitions Sheet (EX-I-10-A, sheets 1 & 2 of 11) with circled numbers

The circled numbers correspond to the numbers of the symbols and
defimitions The symbols and definition sheet shows the designer where
to find the necessary information to fill out the Lane Closure Worksheet.

Fill out the top part of the Lane Closure Worksheet and complete the
formulas to calculate the hourly percentage of traffic at which a lane
closure will be permitted Transfer these percentages to the graph on the
Lane Closure 24 Hour Counts Sheet (EX-I-10-A, sheet 5 0of 11). Draw a
line across the graph representing the percentage for both open road and
signalized intersections (see example EX-I-10-A, sheet 7 of 11) Plot the
hourly percentages (hourly volume divided by total volume) on the graph
Any hourly percentage extending above the restricted capacity
percentage lines for open road or signalized intersections indicated lane
closure problems The bottom of the graph gives times for AM and PM
By coordinating the lane closure problem areas to the time of day, a
designer knows when to restrict lane closure
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Many of Florida's roadways have direction
with inbound morning traffic and outbound afternoon traffic. Doing a
composit lane closure analysis would 1n many cases require night work.
However, if a separate lane closure analysis is calculated for inbound and
cutbound separately, a lane closure may be allowed and the contractor
could work in dayhight hours (See example EX-I-10-A, sheet 10 of 11
amd EX-I-10-A, sheet 11 of 11 )
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LANE CLOSURES
Symbols and Definitions

ATC = Actual Traffic Counts Use current traffic counts Traffic
counts can be obtained from the Office of Planning, or you may need
to get traffic counts done. The designer needs hourly traffic
volumes with a total traffic volume for a 24 hour period (see example
EX-1-10-A, sheet 7 of 11)

P/D = Peak Traffic to Daily Traffic Ratio Highest hourly volume
divided by the total twenty four hour volume Convert the
percentage to a decimal on the Lane Closure Worksheet {see example
BEX-I-10-A, sheet 7 of 11)

D = Directional Distribution of peak hour traffic on multi~laned
roads. This factor does not apply to a two lane roadway converted
to two way, one lane The directional distribution can be obtained
from the Office of Planning

PMF = Peak Month Factor Many counties in Florida have a
significant variance in monthly traffic volumes and since the actual
date of a lane closure would be difficult to estimate, the designer
should use the highest monthly factor in calculating the volume on
the Lane Closure Worksheet The Office of Planning has tables
showing monthly traffic factors for every county in Florida (see
sample table on EX-I-10-A, sheet 4 of 11)

RTF = Remaiwning Traffic Factor 1s the percentage of traffic that will
not be diverted onto other facilities during a lane closure Convert
the percentage to a decimal on the Lane Closure Worksheet This 1s
an estimate that the designer must make on his own, or with help
from the Office of Planning Range 0% for all traffic diverted to 100%
for none diverted

G/C = Ratio of Green to Cycle Time This factor 1s to be applied
when lane closure 1s through or within six hundred feet of a
signalized intersection The Office of Traffic Engineering has timing
cycles for all traffic signals

V = Peak Hour Traffic Volume The designer calculates the peak
hour traffic volume by multiplying the actual traffic count, times
peak to daily traffic ratio, times directional factor, times peak month
factor, times remamning traffic factor This calculation will give the
designer the expected traffic volume of a roadway at the anticipated
time of a lane closure

EX-I-10-A
Sheet 1 of 11
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10.

11.

12.

13.

LANE CLOSURES
Symbols and Definitions

C = Capacity of a 2L, 4L or 6L roadway with one lane closed, and the
remawning lane(s) unrestricted by lateral obstructions. The capacity
of a 4L or 6L roadway 1s based on lane closure 1n only one direction
(see Lane Closure Capacity Table on EX-1-10-A, sheet 3 of 11)

RC = Restricting Capacity of the above facilities by site specific
limitations detailed 1n the MOT plans which apply to travel lane
width, lateral clearance and the work zone factor The work zone
factor only applies to two lane roadways (see the tables on EX~I~10-
A, sheet 4 of 11 to obtain the Obstruction Factor and Work Zone
Factor)

OF = Obstruction Factor which reduces the capacity of the remaining
travel lane(s) by restricting one or both of the following
components Travel lane width less than 12 feet and lateral
clearance less than six feet (see MOT plans and Obstruction Factor
Table in EX-I~-10-A, sheet 4 of 11)

WZF = Work Zone Factor 1s directly proportional to the work zone
length. The capacity i1s reduced by restricting traffic movement to
a single lane while opposing traffic queues The WZF and WZL only
apply to a two lane roadway converted to two way, one lane (see the
Work Zone Factor Table on EX-I-10-A, sheet 4 of 11).

TLW = Travel Lane Width 1s used to determine the obstruction factor
(see MOT plans and the Obstruction Factor Table on EX-I-10-A,
sheet 4 of 11).

LC = Lateral Clearance is the distance, in feet, from the edge of the
travel lane to the obstruction The lateral clearance is used to
determine the obstruction factor (see MOT plans and Obstruction
Factor Table on EX~I-10-A, sheet 4 of 11)

EX-I-10-A
Sheet 2 of 11
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LANE CLOSURE WORKSHEET

STATE PROJECTNO . __ ___ __FAPNO
WPI NO COUNTY ___DESIGNER
NO EXISTING LANES _SCOPE OF WORK _

E;lculate the peak hcur traffic volume (V)

v=ATc_®_x P/D. @_x D,@x PMF @x RTF@ = @_

LANE CLOSURE CAPACITY TABLE

Capacitv(C) of an Existing 2 Lane-Converted to 2 Way,l Lane = 1400VPH
Capacity(C) of an Exasting 4 Lane-Converted to 1 Way,l Lane = 1800VPH
Capaci1ty(C) of an Existing 6 Lane-Converted to 1 Way,2 Lane = 3600VPH

Factors restricting Capacity
TLW (l'Z) LC__ _ﬂ@_hwu @ G/C_ @

Calculate the Restricted Capacity (RC) at the Lane Closure Site by
multiplving the appropriate 2L, 4L, or 6L Capacity (C) from the Table
above bv the Obstruction Factor (OF) and the Work Zone Factor(WZF)
If the Lane Closure 1s through or within 600' of a signalized
intersection, multiply the RC bv the G/C Ratio

RC (Open Road) =C ‘ XOFhXWZF §=> =ﬂ(;>
RC (Signalized) = RC (Open Road)__@_,__ X G/C {:) = _@

1f V £ RC, there 1s no restriction on Lane Closure
1f V > RC, calculate the hourly percentage of ADT at which Lane
Closure will be permitted

RC (Open Road) _ (:)

arc(Dx @ xeMr@ x rTr(B) ’

Signalized % = Open Road %____ X G/C*ﬂ@_ = %

Plot 24 hour traffic to determine when Lane Closure permitted (See
EX-I~-10-A, Sheet 5 of 11)

NOTE For Existing 2 Lane Roadways, D =1 00
wWork Zone Factor (WZF) applies only to 2 Lane Roadways
For RTF < 1 00, briefly describe alternate route

EX~-I-10-A
Sheet 3 of Il
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LANE CLOSURES

CAPACITY ADJUSTMENT FACTORS
PMF SAMPLE

Tropic County Monthly Factors

January 112 July 088 NOTE
February 120 August 085 February is the peak
March 118 September 088 month in Tropic
April 112 October 094 County-therefore the
May 105 November 100 PMF inthe 2L and 4L
June 095 December 106 samples 1s 1 20
OBSTRUCTION FAGTORS (OF)
Travel Lane Width (T Lw)
Lateral
Clearance (LC) 12’ 11’ 10’ 9
>6 100 096 090 080
4 098 094 087 077
2 094 090 083 072
o 086 082 075 065
WORK ZONE FACTORS (WZF)
wzL wzk 1wz wzk | owa wzF
1 |
200 098 | 2200’ 0 81 I 4200 064
400’ 097 | 2400 080 } 4400’ 063
600’ 095 1 2600 078 | 4600’ 061
800’ 093 I 2800’ 076 I 4800 059
1000’ 092 3000’ 074 1 5000 057
1200’ 090 1 3200 073 1 5200 056
1400’ 088 1 3400 071 } 5400’ 054
1600’ 08s ! 3600 069 § 5600 052
1800’ 085 1 3800’ 068 ] 5800 051
2000’ 083 4000’ 066 1 6000 050
Work Zone Length (WZL) for 2 Lane Roadways =
Distance between Opposing traffic queues q
— — — e ——— —_
o>, - KT - . >
b b TRANSITION BUFFER WORK TERMINATION AREA -
ADVANCE WARNING AREA - AREA - moves |SPACE - AREA lets traffic resume
tells traffic what to expect ahead| traffic out of its provides normal driving
normal path protection for EX-1-10-A
traffic and B
workers 4 of Ii

I-10-40 0




10

HOURLY PERCENTAGE OF ADT
(3,1

TIME
12-1
1-2
2 3
3 4
4-5
5-6
6 7
7-8
8 9
9 10
10 1

11 12

LANE CLOSURES

24 HR COUNTS

AM
HOURLY
VOLUME ATC 9,

PM
HOURLY
VOLUME

ATC %,

TOTAL

HOURLY VARIATION OF DAILY TRAFFIC

AM

10

12

DATE

DESIGNER

PROJECT NO

LOCATION

—CONCLUSIONS —

Round to the nearest
% hour conservatively

OPEN ROAD LANE
CLOSURE

SIGNALIZED LANE
CLOSURE

EX--10-A
5 of I




LANE CLOSURE WORKSHEET

STATE PROJECT No.. 12345-46789 rar NO KA

WPI NO. /2345¢7COUNTY 7Rop/C_DESIGNER JYATES

NO. EXISTING LANES A __SCOPE OF WORK W /D& ¢ REsWRFACE

Calculate the peak hour traffic volume (V)

V=ATC /5 9% p/D 0083 x D /4 X PMF /.20 X RTFO:75 = [/2&

LANE CLOSURE CAPACITY TABLE

Capacity(C) of an Existing 2 Lane-~-Converted to 2 Way,1l Lane = 1400VPH
Capacitv(C) of an Existing 4 Lane-Converted to 1 Way,l Lane = 1800VPH
Capacity(C) of an Existing 6 Lane-Converted to 1 Way.2 Lane = 3600VPH
Factors restricting Capacity.

Ve / 4
TLW___ /O LC <+ wzL__ 2700 g/c__ o<

Calculate the Restricted Capacity (RC) at the Lane Closure Site by
multiplying the appropriate 2L, 4L, or 6L Capacity (C) from the Table
above by the Obstruction Factor (OF) and the Work Zone Factor(WZF)
If the Lane Closure 1s through or within 600' of a signalized
intersection. multiply the RC by the G/C Ratio

RC (Open Road) =C_ /960 xoF © 87 xwir ©-82 - 799

RC (Signalized) = RC (Open Road) 999 Xag/c ©éF= G379

If V £ RC, there 1s no restriction on Lane Closure
If V > RC, calculate the hourly percentage of ADT at which Lane
Closure will be permitted

RC (Open Road) _ QC] 7
= = 7: % %
ATC /50K D /06X PMF /.20 X RTFO 75

Signalized % = Open Road & 7, 490 X g/c Ob4 = F.74 <

ae

Plot 24 hour traffic to determine when Lane Closuie permitted (See
EX-I-10-A, Sheet 5 of 11)

NOTE For Existing 2 Lane Roadways, D=1 00

Work Zone Factor (WZF) applies only to 2 Lane Roadways

For RTF < 1 00, briefly describe alternate route 25 % d1c
exs5Aing Fratte _diverted sn Bollard Blwd Ks.hy on
Newhar/ ,(/é/fé] thes Easf on Xanders X by

EX-I-10-A
Sheet 6 of ||
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& D N o © o

HOURLY PERCENTAGE OF ADT
o

N W

LANE CLOSURES
24 HR COUNTS

AM PM
HOURLY HOURLY
TIME VOLUME ATC 9, VOLUME ATC 9,
/60 /) 960 4.4
- 90 o0& 830 5.5
. s 30 02 8/0 5.4
. 25 07 /1080 7.2
4-s 30 02 /190 7.9 P/D
/30 09  Z2Z0
5.7 525 3.5 930 o,
o /735 7.5 680 4.5
- 9/0 6./ 230 3.5
°-10 870 5.8 +25 2.8
- 825 55 365 2.2
112 960 6.4 270 /.8
o/ 5.000 700
HOURLY VARIATION OF DAILY TRAFFIC
|
| Sl | |
SR TSN i A 2. R R W gl g
, /
.:‘h‘ / \\\//-—\ // \
A 2, / N4 o
T TTITT bHetaedsr + TTX-
| \

6 8 10 12 2 4 6 8

}« PM

DATE

Feb-/958

DESIGNER

8.3 =.083 //47_55
e.2

PROJECT NO

2345-6789

LOCATION

Buck Lake Ry

‘&ONCLUSIONS —

1. Roundto the nearest

% hour conservatvely

A
Foren ROAD LANE

CLOSURE
6-30pm -4 00

SIGNALIZED tANE
CLOSURE

I .'00,0 m=7:a m

EX-1-10-A
7 of 1|
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LANE CLOSURE WORKSHEET

STATE PROJECT No. 12345~ 6789 ¥ap No ~NA

WPI NO /234S¢7 COUNTY TR6Pi< DESIGNER G /DIEXS

NO EXISTING LANES _<4 SCOPE OF WORK RES«URFACE

Calculate the peak hour traffic volume (V)

v=ATC30,%°% p/DO.083X DO.55 X PMF/- 22X RTF /.00 = /& 43

LANE CLOSURE CAPACITY TABLE

Capacity(C) of an Existing 2 Lane-Converted to 2 Way,l Lane = 1400VPH
Capacity(C) of an Existing 4 Lane-Conveited to 1 Way,l Lane = 1800VPH
Capacity{C) of an Existing 6 Lane-Converted to 1 Way,2 Lane = 3600VPH
Factors restricting Capacity

’ ,
TLW___ /7 c__ & wzL /(/Aﬁéf— 4L gic_O-74

Calculate the Restricted Capacity (RC) at the Lane Closure Site by
multiplving the appropriate 2L. 4L, or 6L Capacity (C) from the Table
above by the Obstruction Factor (OF) and the Work Zone Factor (WZF)
If the Lane C(Closure 1s through or within 600' of a signalized
tntersection, multiply the RC by the G/C Ratio

RC (Open Road) =C_/800 x oF ©.9C xwzr /.00 = [7238

RC (Signalized) = RC (Open Road) /728 xg/c o074 = /279

If V < RC, there 1s no restriction on Lane Closure
If V > RC, calculate the hourly percentage of ADT at which Lane
Closure will be permitted

RC (Open Road) /728

%= - = _&.733
ATC 30 X DO0S$5 X PMF/-20X RTF /- ¢0
Signalized $ = Open Road 4 & 73 xg/c o4 = & .46 Y

Plot 24 hour traffic to determine when Lane Closure permitted (See
EX-I-10-A, Sheet 5 of 11)

NOTE For Existing 2 Lane Roadways, D=1 00
Work Zone Factor (WZF) applies only to 2 Lane Roadways
For RTF < 1 00, briefly describe alternate route N A

EX-I-10-A
Sheet 8 of 11
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HOURLY PERCENTAGE OF ADT

LANE CLOSURES

24 HR COUNTS
AM PM
HOURLY HOURLY
TIME VOLUME ATC o VOLUME ATC Yo
12 1 éﬂ JLL M éfi
1.2 /80  g¢ (660 s.5 DATE
2.3 &0 0.2 (820 5.4 7723 /Zzﬁ
34 50 Y.z 2/60 7,2
4-5 _60  pz 2289 79 DESIGNER
5.6 260 (0.9 2480 8,3 Cﬁgpgus
6-7 W50 3.5 1860 6.z
7-8 270 J.6 (360 4.5 PROJECT NO
5.9 /820 5./ 1060 3,5 /23454789
9 10 L7400 5.8 850 2,%
10 - 11 650 5.5 730 2,4 LOCATION
12 1920 g4 540 /4B Busk LAke £p.
o 30000 (00 2 I74 (00- 575 240
HOURLY VARIATION OF DAILY TRAFFIC
10
o %, N| |Rlolalp 12
= - - - L1 I - LT I -m - m{ " —CONCLUSIONS —
8
)‘. .‘A [ Roundtothe nearest
5 N , l\ '_ :sm,..l ’/ 1.}&, % hour conservatively
g v P‘L"
- - - - - - @
6 9
/| TN
Sl G\M AL/ z/: Lo \ OPEN ROAD LANE
5 / CLOSURE
4 \ NRDESfR/CTION
) B \
T \\ SIGNALIZED | ANE
2 CLOSURE
AN 9:00 AM- 3, 3074
1PN - | 7000 PM - 7,308
T e s o 1 2 4 6 8 16 T2 EX-1-10-A
- AM f« PM —~ 9 of |
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SR 60 @ US 301 EAST OF TAMPA - HILLSBOROUGH CO

SAMPLE 4-LANE SITE

o)
i
o
D
@
S
O
w
Z
5
w
B
D
O
a
=
O
&

24 HR COUNTS

24 HR COUNTS

24 HR COUNTS

12

52 ol I ]

R e a SR IS IS5 2ER

§§%N§§§§§§#§“lﬁ S e )
255 - ™

> 0~ 0 NILY Fz—’ ; <:\_~§ Tg

NSRS rau@;mm | Ea in

- Ky \s L e

¥ EESRRRNE iBE/Sss

28 N

%;::::::::i:f S —— iﬁm:t

8 " RIS \l{)g :

RN ER NI 3

& >w ™ Nln N

A 49995y sy B ?& r? :

ARRNISR IR R -

- RERRRRRRRRER 5 ¥

S S R : J

ommno-nvnwv-

1av 40 39VINIOYI4 ANOH

5 . ol
NN g;j N % Ng €
EgﬁQdﬁ ERNIN]
E)’m o
25 NNN INENEN —1
"‘3«‘) S ~ £ 2
§94§g§§§£&l§fﬁ@’§j§ ; %”Q 3 [
N
& 1 N
& Q ~
3 5 i A
BRERRARSIREER N :
e ANRNAS B INACAD) g i
5w - | g ;)
T3 == .
gg :‘ > [ 1
R , M
g "Nnv\nvor\noe'—"'\“ h% <3 ~
- ‘_‘_‘-—Nnvntor\mos_’: | d ~

1Qv 40 BE)VJ.NBOUBd ATHNOH

E
|

8 107 3
—_—fe
HOUR OF DAY

8 10 5 %
M
HOUR OF DAY

L A —
HOUR OF DAY

X-I-10~-A

O of ||

I-10-46 O




LANE CLOSURE WORKSHEET SUMMARY
LANE SAMPLE WITH SIGNIFICANT AM-PM PEAKS
SAMPLES = INBOUND (WB), COMPOSITE (EB & WB), OUTBOUND (EB)
SITE = SR 60 @ US 301 EAST OF TAMPA, HILLSBOROUGH CO

COMPONENT INBOUND COMPOSITE OUTBOUND
ADT 21,760 42,232 20,472
P/D 0.103 0.073 0092
D /.00 J.60 /.00
PME 1,17 /.17 1./7
RTE /.00 /.00 1.00
v 26ZZ 2164 2203
TLW /2’ /2° /2’
LC o’ o' o’
c /1800 /800 /1800
oF 0.86 0.86 0.6
RC(OPEN ROAD) /548 /546 /548
G/C 0.50 ad.50 .50
RC(SIGNAL) 774 774 774
% OPEN ROAD o./0 5.20 .50
ssow | 305 | 260 | 3.25 ______
LANE CLOSURE | 700 A.M.=T  7:00 A.M.- /{'30 A.M.-
(OPEN ROAD) 4:00 £ 730 em ] 7:30 Fm. .
LANE CLOSURE B:00 A.M-"T 6:00A.M~ | 7:30 A.M.-
G:00 M, | 10°30BM. "] 10:30 BM.

(SIGNAL)

EX-1 10-A
I of Il
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10.15.8 Detours

A detour 1s a deviation from the normal roadway and is mmitiated when
trafficis directed to leave the roadway Activities such as traffic shifting
and/or sphitting accomplished within the confines of the roadway do not
mnvolve detours, but a crossover involves a detour because traffic is
directed to depart the directional roadway

There are two types of detours on-site and off-site An on-site detour
1s generally defined as a shift in the traffic of one lane or more. At an on-
site detour traffic 1s diverted onto a temporary roadway generally
constructed within or adjacent to the right-of-way or onto a frontage
road. At an off-site detour traffic 1s diverted onto another highway in
order to bypass the work zone

For off-site detours, the detour signing 1s usually done under the
direction of the traffic engineer who has authority over the roadway. The
detour should be signed clearly so drivers can traverse the entire detour
and return to the original roadway Detour signing is not required for
minor shifts from the direct or reqular route There will be situations
that are between minor shifts and re-routing In these cases engineering
ludgement must be applied to ensure that traffic 1s given clear and
adequate direction. When shifts and detours are required the designer
should analyze the effects of the action on the capacity of the roadway and
take the necessary steps to minimize adverse mmpacts. The structural
capacity of the shoulder or detour pavement should also be considered and
additional structure provided if necessary

The designer has two methods of paying for detours by (1) using the
"special detour”" lump sum pay item or (2) using the lump sum Mot pay
1tem When the special detour pay 1item 1s used, the work and quantities
included for pay under the item are to be tabulated and noted in the
plans The special detour pay item 1s intended to be used 1n all situations
where traffic 1s shifted one lane width or more onto temporary pavement

Revised 12/06/90 I-10-48 ©



All work and materials necessary to construct temporary pavement
widening for shifts less than one lane width shall be included under lump

sum MOT

Even though shifts may meet the definition of a detour and a "special
detour" may be called for contract pay purposes, 1t may not be
appropriate to sign the shift as a detour Signing should match the
perceptions and desired responses of the driving public as per the MUTCD
rather than administrative definitions

TCPs should include sufficient detail for detour geometry  Detours
should be designed with shoulders (2' min) whenever practical The
radius of curvature and taper lengths should be shown Detours should
be designed and operated as close to the normal speed as possible. When
speed reductions are necessary, the reduction should be in 10 mph
increments The recommended minimmum radius of curvature (without
superelevation) for detours is shown i1n Table 10 15 2

10 15 9 Above Ground Hazards

An above ground hazardis any oblect, material, or equipment, which does
not meet the Department's safety criteria for clear zones ~1 e , anything
that 1s greater than 4 inches in height and is firm and unyielding or
doesn't meet breakaway requirements

Construction hazards located within the travel way or from the outside
edge of pavement through the clear zone for the highway are to be
considered work areas and treated as required by the appropriate warning
devices during the contractor's work hours or eliminate the hazard
Durmng non-working hours, all objects, materials, or equipment that
constitutes a hazard, must be stored/placed outside the clear zone or be
shielded by a barrier wall

For above ground hazards within a work zone, the clear zone used should
be based on the requlatory speed posted during construction (See Index

700)

I-10-49 O Revised 12/06/90
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10.15.10 Drop-offs 1n Work Zones

Acceptable warning and barrier devices for traffic control at drop-offs i1n
work areas are detalled in Standard Index 600

The designer should anticipate dropoffs which are likely to occur during
construction and provide the appropriate devices thru pay items and
quantities. For those projects where barrier wall would be needed and yet
1t 1s not practical - such as highly developed urban areas where numerous
driveways exist - the designer should consider adding plan notes which
restrict the length of the contractors operations in order to reduce the
dropoff at acceptable level, prior to the end of the days operations

10.15 11 Narrow Bridges

Simultaneously working on both sides of a bridge (bridge widening, etc. )
may be hazardous due to the narrow width of some bridges. Consideration
should be given to specifying that work be done only on one side at a time,
particularly on high speed roadways In some situations, the installation
of barrier wall on both shoulders can totally eliminate any shoulder or
refuge area The designer should consider whether or not this restriction
of the effective bridge width 1s acceptable and consistent with the desired
operational ability of the facility

10.15 12 Exusting Highway Lighting

If the project has existing roadway lighting, the designer shall prepare
a specification that completely describes what 1s to be done with the
existing lighting during all phases of construction Give detalled
mformation on any poles that have to be relocated or any new conduit or
conductors that would have to be installed A field survey should be
conducted to establish the condition of the existing system and what
Tesponsibility the contractor will have 1n bringing the existing lighting
system back to an acceptable condition
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The designer shall determine what wotk 15 to be done and, using the pay items
extablished for roadway lighting shown on Index 17506 of the Roadway and Traffic
Design Standards, develop pay items and quantities for all work to be done for

maintaning existing highting throughout constiuction

101513 Woik Area Access

The TCP must also include a work area access plan, if necessary  This 1s a
constructability 1ssue in which the designer addresses the question of how the
contractor 1s to get matertals and equipment tnto the work area safely This 1s a
particularly critical 1ssue on high speed tacilities (such as the Interstate) where barrier

wall 15 used to protect median work areas

10 1514 Pay Items and Quanaties

The Basis of Esumates Manual has been updated to provide better imstiuctions on

calculating many of the MOT quanuties
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10.16 Speed Zoning
10 16 1 Requlatory Speeds in Work Zones

The goal of traffic control plans for construction, mamntenance, and utility
operations 1s to route traffic through such areas in a manner comparable
to normal highwav conditions Changes to the existing posted speed limits
should only be made after consideration of actual or anticipated field
conditions 1including vehicular volumes, congestion, TCP phasing, lane
restrictions type of construction closeness of traffic to workers,
equipment flagger usage, pedestrians, geometrics, and physical
conditions By virtue of F S 316 187, all reqgulatory speeds must be
established on the basis of a traffic and engineering mvestigation The
tustification for establishing work zone requlatory speeds different from
normal speed limits must be included in the project file

When developing a TCP the considerations noted above must be
addressed in determining the appropriate requlatory speeds The TCP
and the project file will suffice as the traffic and engineering
investigations TCPs for all prolects must show specific requlatory
speeds for each phase of work This can either be the existing posted
speed or a reduced speed The speed shall be noted in the TCP
Guidelines for determining the appropriate speed reduction are given in
Table 10 16 1

If field conditions warrant speed reductions areater than those shown 1n
the Traffic Control Plan (TCP), then the contractor may submit to the
prolect endgineer for approval by the Department, a signed and sealed
study to justify the need for further reducing the posted speed or the
endmeer mayv request the District Traffic Operations Engineer (DTOE) to
mvestigate the need It will not be necessarvy for the DTOE to 1ssue
requlations for requlatorv speeds i work zones due to the revised
prcvisions of F S 316 0745(2)(b) However, all other requlatory sians,

work zone or permanent reqguire issuance of a requlation by the DTOE
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Requlatory speed signs in rural areas (Interstate and Non-Interstate) are
to be preceded by a "REDUCE SPEED AHEAD" sign positioned as follows

Interstate (Rural) - 1000 feet in advance
Non-Interstate (Rural) - 500 feet in advance

The "Regulatory Speed" and "Reduce Speed Ahead" signs are to be paid
for under a pay Item, 102-96 Temporary Regulatory Signs per each per
day

If the existing regulatory speed 1s to be used, consideration should be
diven to supplementing the existing signs when the construction work
zone 1s between existing requlatory speed signs. For projects greater
than one mile i1n lenqgth for rural areas (Non-Interstate) and on Rural or
Urban Interstate, regulatory signs are to be placed at no more than one
mile intervals For urban situations (Non-Interstate) regulatory speed
signs are to be placed at a maximum of 1000 feet apart

The 85 percentile speed used to establish normal regulatory speeds does
not apply for construction zones Changes to the existing speed should
be made on actual or anticipated field conditions such as vehicular
volumes, congestion, TCP phasing, lane restrictions, type of
construction, closeness of traffic to workers, equipment, flagger usage,
pedestrians, geometrics and physical conditions This 1s interpreted to
mean, using endineering judgement, the responsible designer 1s to
establish the regulatory speed and sc note mn the plans and project file,
after considering the above conditions and the degree to which warning
devices are required In general, the regulatory speed should be
established to route vehicles safely through the work zone as close to
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normal conditions as possible The requlatory speed should not be
reduced more than 20 MPH below the posted speed without the approval of
the District Traffic Operations Endineer and the appropriate District
Director {(See Index 600 ) This reduction 1s to be done 1n 10 MPH per
500 feet increments

To ensure credibiity with motorists and enforcement agencies, reductions
in the existing posted speed shall be removed as soon as the conditions
requiring the reduced speed no longer exist On londger projects, such
as interstate resurfacing, the speed reductions should be located in
proximity to the activities which merit a reduced speed and not
"blanketed" for the entire project

When the regulatory speed 1s changed in a work zone, the permanent
speed limit s1gns are to be removed during the period when the work zone
regulatory speed zones are 1n effect

Once the work zone regulatory speeds are removed, the regulatory speed
existing prior to construction will automatically go back into effect unless

a new regulation 1s 1ssued by the DTOE to revise the previous speed

10 16 2 Advisory Speeds in Work Zones

Advisory Speed plates should not normally be specified 1n the plans,
unless they are being used merely to reinforce the regulatory speed
signs. Adwvisory Speed plates will be used at the option of the field
engineer for temporary use while processing a request to change the
regulatory speed specified in the plans when deemed necessary Advisory
speed plates cannot be used alone, but must be rlaced Dbelow the
construction warning sign for which the advisory speed 1s required
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CHAPTER 11

PFAY TTEMS, QUANTTTIES AND SPECIFICATIONS

11.1 Items and Quantities and Specificatians

The Federal-Aid Highway Program Manual (FHPM), Vol. 6, Chap. 4, Sec
1, Subsec. 6 states that federal-aid construction contracts shall
provide that the Contractor is to furnish all necessary materials and
that the Contractor shall be permitted to select the source from
which materials are to be abtained. Exceptions may be made when
there 1s a defimte finding by the Department and concurred by the
FHWA Division Administrator that it 1s in the public interest to
require use of state furnished material or use of mater:ial from a
designated source.

Payment for materials used i1n the construction project is made for
each pay 1tem included in the project. Calculations and tabulations
that substantiate the gquantities for each pay item for both
federal-aid and non federal-aid projects, should be considered as
part of the plans package. These camputations should be on standard
forms as described in the Department’s Camputation Manual. The Basas
of FEstimates Marmual presents the Department’s standard method of
calculating design quantities for construction pay items. All
nonstandard methods used in camputing quantities should be clearly
and completely documented 1n the Computation Book by showing
calculations and the basis of estimates used. Items calculated
using the standard basis of estimate may sometimes require
clarification especially if several intermediate computations are
necessary to arrive at the total quantity. These camputations should
also be documented in the Camputation Book.
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The Department’s current practice 1s to provide for final payment
under the plan quantity concept for a large mumber of commonly used
1tems. Items under this concept require that the estimated
quantities be calculated and documented as accurately as possible.
Exceptions to this will be allowed for asphalt and base items for
resurfacing, widening and intersection improvement projects. These
1tems may be evaluated for payment under final measurement on a
project by project basis. Projects for which the Districts desire to
have these items paid under final measurement shall include in the
plans transmittal package to Tallahassee, a letter to the Engineer of
Specifications, 1listing the specific items desired to be paid by
final measurement. The items for which payment may be allowed urder
final measurement are the pavement and base square yard items.
Tonnage items are not included in the plan quantity concept.

Allowing final measurement on these 1items does not release the
designer fram calculating the quantities as accurately as possible.
Field reviews and design surveys are still required, when necessary,
to define or establish scope and/or essential topography.
Planimetering of areas from plans for resurfacing and wideming is
allowed, as long as the scale is such that the area can be calculated
as accurately as possible.

For projects that have partial federal-aid, adequate distinction
should be clearly made between participating (included in federal
aid) and nonparticipating (not included in federal-aid) items. All
nonparticipating i1tems or partial quantities should be identified on
the plans and on the Summary of Quantities sheet as has been done in
the past. The method of presenting this information must be of
sufficient detail for project personnel to readily distinguish
between participating and nonparticipating work, including its
physical location in the project. Project persannel must be able to
properly account for the necessary separation of quantities. These
separated quantities should also be properly identified as to
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partiapating and nonparticipating work when entered into CES In a few cases
certain lump sum items such as mobihzation, maintenance of traffic, etc may be
at least partially Federal Aid nonparticipating depending upon the nature of other
nonparticipating items which must be separated Where 1t 1s determuned that
certain lump sum items should be parhally Federal Aid nonparticipating, the
percentage assignment of nonparticipating should be negotiated with the FHWA
Upon mutual agreement the summary of quantities should so note the
approprate percentage by footnote to the summary, and describe the area of the
project to whuch this note applies This percentage should also be reflected when
enterning data into CES Where joint project agreements are involved between the
Department and the City or County, appropnate participation information
regarding this particular phase of the work should be so noted These items
should be determined during early stages of project development Appropnate
final adjustments should be included in the plans package and CES entnes
appropriately modified, if such items arise during the PS & E phase

All projects (including resurfacing, widening, traffic operations, safety, etc ) shall
utilize the individual pay 1tems as listed in the Master Pay Item List

Utiity contract plans which have a 6000 job number, and are let in the contract
as roadway work, need to have special attention given to the establishment of pay
items and loading CES All items of work related to the utiity work shall be
included 1n the CES under 6000 project numbers Lump sum items such as
Mobilization and Maintenance of traffic should be loaded for both the roadway
work (3000 series project number) and utihty work (6000 series project number)
Traffic Control Plan (TCP) 1items that are paid by per each or per each per day
(barricades, signs, etc) are to be included under the 6000 project when the work
15 clearly done separately from the roadway construction work If the utility
work 1s done concurrently with the roadway work, individual TCP items are not
required under the 6000 However, the TCP Lump Sum item must be included
In all cases under both the 3000 and 6000 projects when TCP work 1s anticipated
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For those projects which have munor joint project agreement work, (such as
adjusting manholes, valves, etc), the lump sum items of mobilization and

maintenance of traffic do not have to be included under the 6000 series projects

11.2 New Pay Items

New construction matenal and new uses of existing construction materials require

new pay item definntions The Department has established the following

procedure to establish new pay items

The orniginator of a new pay item should submit a draft of the pay items
specification, any manufacturer’s brochures, esttmated material and labor cost, a
completed 781-25R form (Exhibit I-11-A) and any other relevant data to the
central roadway design office This package will be thoroughly reviewed Any
inquines arising duning the review will be addressed to the oniginator through the
Central office design coordinator Upon successful completion of review tne
package will be forwarded to the specifications office for further review, approval
and pay item number assignment, after which 1t 1s transmtted to the es’ 11 3tes
office for review, approval and entry into the data base system After the pav
item number 1s entered into the estimates office’s database system, the desigr
coordinator will be notified of the approval and copies of the new pay item wil

be distributed

11.3 Plan Notes

Plan notes are intended to be us: d to clanfy design detail, construction practices
or method for payment In general, plan notes should be kept to a mimimum
Only those notes which are job specfic should be used The <tanc .d notes

provided in other sections of this manual are considered job specific type nites
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Only those that apply should be included in the plans As the design process
changes, these standard notes may also change Many of the "old" standard notes
have been eliminated recently and incorporated into the specifications Notes
which restate the standard specifications or standard indexes should not be used

This will help to place proper emphasis on those notes that are job specific
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PAY NEM REQUEST

JOB NO - PAY ITEM NO - - UNIT OF MEASURE

FULL ITEM NAME
DETAIL PAY ITEM INFORMATION (Attach Additional Sheet if Necessary)

SpecYr______ COST DATA

ORIGINATOR DISTRICT________ DATE__/__/  PHONE

DESIGN COORDINATOR APPROVED ____ DISAPPROVED
COORDINATOR DESIGN SECTION DATE__ /_ /  PHONE

DESIGN CHECKLIST DATA

NEW CHECKLIST ITEM

SIGNATURE DATE___/___ /_PHONE

SPECIFICATIONS OFFICE

[JSPECIFICATION BOOK [JSPECIAL PROVISIONS [JAPPROVED [JDISAPPROVED
[JDEVELOPMENT ] ATTACHMENT [CJSUPPLEMENTAL SPECIFICATION
SIGNATURE DATE_/_/_ PHONE

ESTIMATES (Engineering Support) APPROVED DISAPPROVED
SIGNATURE DATE__/_/_PHONE

* DISAPPROVAL REASON

NOTE ORIGINAL TO BE PROCESSED THROUGH ESTIMATES
COPY TO BE RETAINED BY COORDINATOR AND SPECIFICATIONS

EX-I-11-A
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JOB NUMBER
USE CURRENT STATE PROJECT NUMBER FOR WHICH NEW ITEM NUMBER WILL FIRST BE USED

PAGE ITEM NUMBER:
THIS NUMBER WILL BE ASSIGNED BY THE STATE SPECIFICATIONS ENGINEER IN THE CENTRAL OFFICE

UNIT OF MEASURE
A MAXIMUM OF TWO SPACES USED TO ABBREVIATE THE METHOD OF MEASURE FOR THIS (TEM (SEE STANDARD
INDEXES FOR STANDARD ABBREVIATIONS)

FULL ITEM NAME.
DESCRIBE THE NEW PAY ITEM SO THAT THIS "NAME" BEST RELATES TO FUTURE USERS WHAT THIS iTEM IS USED
FOR.

DETAILED PAY ITEM INFORMATION
PROVIDE DRAFT SPECIFICATIONS WHICH FULLY DESCRIBES THE NEW PAY ITEM FORMATTED TO THE CURRENT
SPECIFICATION BOOK. THE SPECIFICATIONS OFFICE WILL PUT THE DRAFT INTO THE FINAL FORM BUT THEY MUST
HAVE THE USERS IDEAS ON THE DESCRIPTION METHOD OF MEASUREMENT, HOW THIS ITEM WILL BE USED AND
SUGGESTED METHOD OF PAYMENT

COST DATA
PROVIDE A BREAKDOWN QF THE COST PER UNIT OF MEASURMENT WITH NUMBER OF SKILLS REQUIRED AND
EQUIPMENT SHOULD SUPPLIER OR MANUFACTURER BE KNOWN PLEASE INCLUDE NAME & PHONE

ORIGINATOR SIGNATURE
WHEN THE ORIGINATOR HAS PREPARED THE DRAFT SPECIFICATIONS COST DATA AND ANY OTHER AVAILABLE
DATA HE/SHE WILL SIGN THIS FORM SIGNIFYING THEIR APPROVAL OF THE ATTACHED MATERIAL

DISTRICT
THE DISTRICT NUMBER OF THE ORIGINATOR

DATE AND PHONE NUMBER SEE NOTE BELOW

DESIGN COORDINATOR
THE CENTRAL OFFICE DESIGN COORDINATOR WILL RECEIVE THE PAY ITEM PACKAGE REVIEW FOR COMPLETENESS
EVALUATE THE REQUEST FOR STATEWIDE UNIFORMITY AND AFTER FINAL APPROVAL DISTRIBUTE PAY ITEM PACKAGE
TO DISTRICT DESIGN ENGINEERS, ORIGINATOR AND DISTRICT ESTIMATOR FOR THEIR FUTURE REFERENCE.

DESIGN SECTION
THE DESIGN SECTION APPROVING THE USE OF ABOVE PAY (TEM,(EXAMPLE ROADWAY, STRUCTURES BRIDGE
REFURB, LIGHTING, ETC ) DATE AND PHONE NUMBER SEE NOTE BELOW

CES DESIGN CHECKLIST INFORMATION
THE DESIGN COORDINATOR WILL ASSIGN THE STANDARD STATEMENT NUMBERS APPROPRIATE FOR THIS
PARTICULAR ITEM, AND ADD ANY NEW STATEMENTS THAT ARE APPROPRIATE

DESIGN COORDINATOR SIGNATURE
WHEN THE DESIGN COORDINATOR HAS REVIEWED, EVALUATED AND CHOSEN CES CHECKLIST STATEMENTS
HE/SHE WILL SIGN THIS FORM SIGNIFYING THEIR APPROVAL OF THE ATTACHED MATERIAL

SPECIFICATIONS
SPECIFICATIONS OFFICE WILL REVIEW AND EVALUATE REQUEST AND DESIGNATE SECTION LOCATION SECTION
LOCATION IS INDICATED BY THE 2ND, 3RD & 4TH DIGIT IN THE FIRST GROUP OF THE PAY ITEM NUMBER

TYPE OF SPECIFICATION
THIS OFFICE WILL ALSO DESIGNATE SPECIFIC LOCATION OF THE REQUEST IN SPECIFICATIONS PACKAGE (SPECIAL
PROVISIONS, SUPPLEMENTAL SPECIFICATIONS, ETC)

SIGNATURE
SIGNATURE OF THE AUTHORIZED PERSON IN SPECIFICATIONS OFFICE

DATE AND PHONE NUMBER SEE NOTE BELOW

ENGINEERING SUPPORT

SIGNATURE
SIGNATURE OF AUTHORIZED PERSON FOR ESTIMATES, ENGINEERING SUPPORT OFFICE

DATE AND PHONE NUMBER. SEE NOTE BELOW
NOTE

DATE (S THE MONTH DAY AND YEAR REQUEST IS LEAVING THAT OFFICE, PHONE NUMBER - THE PHONE NUMBER OF THE
AUTHORIZED PERSON TO CONTACT IF ADDITONAL INFORMATION SHOULD BE REQUIRED

EX-I~-11-A
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Chapter 12

RIGHT-OF-WAY

12.1 General

Right-of-way requirements must be carefully checked during the
design process. Roadway cross sections should be reviewed to
determune if the limits of construction lie outside the established
right-of-way, additional right-of-way must be requested, or cut and
fill slopes must be revised so that all proposed construction will
be within the right-of-way. Retaining walls may be necessary to
avoid damaging key parcel remainders.

Close cooperation and coordination of activities is to be maintained
with the Right-of-way Office in the selection of corridors for
location of the improvement and establishment of reasonable
right-of-way limits based on property ownerships, economics,
alignment, grades, land use, typical sections, etc. As the
prelimnary layout progresses, the District Right-of-way Surveyor
should be coordinated with, on-site reviews held, and rough
appraisals cbtained where necessary in order to assure a reasonable
and practical facility that can be econamically, aesthetically and
operationally justified.

The Right-of-way Office should be involved 1n the development of the
approximate right-of-way requirements as early as possible in the
plans preparation stage so that title searches and acquisitions may
be i1nitiated on a timely basis.

If the requirements are altered, the Right-of-way Office must be
notified 1immediately in writing. The right-of-way check of
campleted plans is made by representatives of the Design Office and
the Raght-of-way Office.
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The right-of-way shown on the plans must be in exact agreement with
that shown on the right-of-way map. If a connection can be provided
outside right-of-way which does not significantly reduce the utility
or value of the parcel, then a restoration agreement should be
soyght by our Right-of-way Department. if the agreement cannot be
secured, a wall should be constructed. If a connection outside
right-of-way will, in the opimion of the Right-of-way Department,
significantly impact the utility or value of the parcel, then a
construction easement should be cbtained to provide a mechanism or
opportunity to campensate the owner for the impacts. Every effort
should be made 1n the latter situation to avoid this impact by
adjusting the design since it will add a right-of-way phase to the
project and possibly delay the project.

On projects which otherwise reguire right-of-way, an attempt should
be made to cbtain the restoration agreement so that a connection can
be made. If the owner refuses to grant the restoration agreement,
and no other reasonable access is available, and the appraised value
and administrative cost to aobtain an easement 1s less than a wall,
or 1f a comnection will significantly impact the utility of the
property, the construction easement should be acguired.

ILateral ditch cross sections should be examined, and right-of-way
requirements for the ditches established. A reasonable distance
will be required between top of slope and right-of-way line, on ane
side at least, 1f maintenance equipment cannot be operated in the
ditch.

After right-of-way requirements are determined, these data are

referred to the Right-of-way Office for completion of the
right-of-way maps.
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PROJECT DEVELOPMENT
13.1 General
This chapter explains the overall process of highway project
development, from the Five Year Work Program to the project letting
stage. A brief outline of the scope requirements at the various
significant phases of the process will also be discussed.

13.2 Process

13.2.1 Five Year Work Program

The development of a Five Year Work Program begins with the
1dentification of short and long range statewide transportation
needs. Planning documents are developed with inputs fram Florida
DOT, regional planning groups and local govermments. Data
concerning the condition of existing highways are also used to
establish priorities among the proposed projects. Once the basic
needs are established, a financial plan identifying the sources
and amounts of available funding 1s developed. Funding
allocations are made based on each district’s transportation
needs, population, lane-miles, gasoline sales and other
appropriate factors. Each district then refines their list of
proposed projects to be consistent with the amount of funding
available.
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Process

13.2.2 PDSE Siopees

The project development phase for projects included in the Five
Year Work Program and requiring PD&E includes eInviromental
studies, the determination of project aligment and completion of
preliminary design. Coordination wath the Federal Highway
Administration (FHWA), the State Departments of Envirommental
Regulation and Natural Resources, and public input are important
elements of this phase. The PD&E process 1s described in detail
in the PD&E Manual.

A detailed engineering report is normally produced in the PDSE
stagewhidldocmnentssaneofthekeycriterlatobeusedinthe
design of the particular facility. Typical sections, interchange
ard intersection locations and configurations, drainage features,
Conceptual bridge design, highway lighting Justification, and
right-of-way requirements are some of the elements that are
sametimes finalized Quring the PDSE phase of the project. For
same projects, value engineering reviews are conducted during the
PD&E %6 Traffic control through work zones should also be
considered.

Envirormental invastigaticnsmadedurmgthecanseofaPD&E
study are documented in the Envirormental Impact document.
Dwircm\entaldoamentsfrequentlycamitthestatetooertain
restrictions, features ard mitigation measures that must be

Sometimes restrictions, features and/or mitigation measures
stipulated in the envirormental document are such that the final
design becames umworkable. This will require a change in the
envirommental document. ‘Ihlsdoam\entalsollst_sthepemits
required to be abtained prior to construction of the project.
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Although the district offices take the lead role in project
development, the central office performs a dquality assessment
review of selected projects to ensure campliance with department
standards and procedures. The project development phase usually
takes fram 12 to 36 months to camplete.

13.2.3 Final Design

The next major phase 1n the project life cycle includes
engineering design and right-of-way acquisition. During this
phase of the project, the final and detailed engineering design
1s completed and plans, specification and contract documents
prepared for construction. For most projects, right-of-way
acquisition 1s planned and carried out during this phase of the
project. All required permits are also obtained. The various
elements of the final design phase are explained in detail in
subsequent chapters of this mamual.

Engineering and right-of-way activities normally require from 12
to 36 months to camplete, depending upon the size and scope of
the project.

13.2.4 Project Tetting

Project letting 1s the next phase after final design. Once the
design is complete and approved, the contract 1s let. To prepare
a project for letting the DOT prepares specifications, plans
packages, project cost estimate, and administers various
procurement activities leading up to and including contract
execution. These activities are performed primarily in the DOT’s
central office and require approximately 3 months to complete.
Exhabit I-13-A illustrates the process leading up to the letting.
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13.3 3R Design

Resurfacing, Restoration and Rehabilitation (3R) work is defined
as work undertaken to extend the service life of an exasting
highway and enhance highway safety. This includes the placement
of additional surface materials and other work necessary to
return an existing roadway to a condition of structural and
functional adequacy. It may include resurfacing, pavement
structural and joint repair, minor lane and shoulder widening,
the removal of parking and restriping as through lanes, removal
of median curb to provide a turning lane or 2-way left turn lane,
shoulder pavement, alterations to vertical and horizontal
curvature, superelevation upgrading, bridge widening,
modifications to bridge rails, intersection improvements, the
addition of sidewalks and bikeways, utility relocation, removal
or shielding of roadside obstacles, modification of side slopes
and ditches, drainage modifications, upgrading of at-grade
railroad crossings, aesthetic improvements, landscaping,
lighting, and sagning, signals and pavement markings. Pavement
repairs on short segments, and patching and repair of minor
pavement failures are considered by FHWA to be routine
maintenance and are ineligible for 3R projects. To qualify for
Federal funding, a resurfacing structural overlay must be a
minimum thickness of 3/4" based on a structural analysis and the
3R project 1s required to adequately meet existing and probable
future traffic needs in a manner conducive to safety, durability
and economy of maintenance, within acceptable levels of community
and environmental impact. The 3R project must be designed and
constructed in a manner that will enhance highway safety and
accomplish the foregoing objectives according to the particular
needs.
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Design crateria and standards to be used for the 3R projects are
given i1n Florida’s Design Standards for Resurfacing, Restoration,
and Rehabilitation (R-R-R) of Streets and Highways Manual. These
standards and criteria are not applicable to interstate projects.
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13.4 In—House (DOT) Design

For in-house (DOT) design projects, all activities related to the
project are performed by the various sections of the department. The
complete design and preparation of the contract documents is
accomplished by a team of roadway design personnel lead by the DOT
Project Manager/Coordinator. Guidelines for in-house project flow
are available in FDOT’s Project Management Guidelines.
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13.5 Qonsultant Design

Same design projects are contracted to consultants for design. A DOT
project manager/coordinator is assigned to coordinate the project
with the consultant and the various sections of the department. At
specified stages in the project, the consultant is required to submit
his plans to the Department for review. The DOT Project
Coordinator/Manager distributes the plans as needed to the various
sections for their review and comments. However, it is the
cansultant’s responsibility to throughly check the plans for quality,
accuracy and campleteness before submitting to the Department. The
DOT reviews the plans for campliance with scope, project requirements
and progress.

Coordination with utility campames, permitting agencies, railroad
campanies, and adjacent projects is an impcrtant aspect of the design
project. Responsibility for this coordination is usually specified
in the consultant’s scope of services.

At the completion of the design the ocamplete plans package -
consisting of the design plans, computations book, engineer’s cost
estimate, special provisions and other related data - is submitted to
the department by the consultant. At this stage, the project is
production ready. The consultant’s scope of services will define the
required mumber of plan sets and distribution.
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13.6 Project Scheduling

As mentioned earlier in this chapter, engineering and right-of-way activities
of final design phase normally takes 12 to 36 months Usually the project
letting date 1s decided well 1n advance and, hence, other project activities are

scheduled accordingly

A design project undergoes four phase reviews, at 30%, 60%, 90%, and 100%
completion. Some small projects (less than $2,000,000) may undergo only two
or three reviews depending upon the scope of work or the district's
discretion  District's may also require reviews 1n addition to these phase

reviews

The 30% plans review, also known as Phase I review, 1s the first milestone 1n
the design of the project The plans developed at this stage, with all existing
utilities, topography, drawnage, and other relevant data shown are used for
preliminary utility and ranroad coordination and review of preliminary
proposed roadway geometrics. For complex projects, the preliminary or
conceptual traffic control plan 1s also reviewed at this stage If bridge
structures are included 1n the project, then this phase also marks the review
of the preliminary structural drawings including bridge data sheets and soil
borings Phase I completion of the project triggers other activities such as
final drainage design. soil survey, utility contact conference, permit
activities, requirements for final right-of-way maps, and foundation
investigation activities for structures

The next milestone, in a design project is the 60% complete, or Phase II
review At the completion of this phase, the geometrics should be final and
the mamnline and sidestreet drainage design and soil survey are complete
New activities which start at this point are signalization, signing and marking,
and roadway lhighting design  Other ongoing activities are permits, bridge
design, utihity contact conference and adjustments, engineer's cost estimate,
and right-of-way acquisition At this stage of completion, the plans should
be submitted to Construction for a constructability review

Revised 12/06/90
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The WPA data should be reviewed and updated, if needed at this stage of
plans completion. The 60% plans should be used to compare the "net" project
length as shown on the key sheet with the gross project length obtamned by
subtracting the mileposts 1n the WPA system If the project length shown on
the plans 1s more than 1/2 mile less than that in the WPA system, the project
manager/designer should update the value by entering the correct values 1n
the "length" field on the "WPATS02A" screen and inform the district
programming staff

Updating project information on the "WPATS02A" screen should be coordinated
with the entry of project stations and equations on the "WPATS27A" screen,
which 1s the responsibility of the District Design Engineer.

At Phase III, or 90% complete plans, most activities including quantities,
computation books and technical special provisions are complete, except, 1n
some cases, the permit process and R/W acquisition At this stage of
completion, the plans and comp book should be submitted to Construction for
a biddability review.

Once the 100% plans are reviewed and approved, and all utility agreements,
R/W certifications and required permits are completed, the project 1s at the
PID (Plans 1n District) stage. At this stage, the transmittal letter can be
completed and the plans package transmitted to the central office in
Tallahassee Plans package requirements are listed in Chapter 20 of this
volume. Exhibit EX-I-20~-C 1s an example of the transmittal letter utilized to
transmit final plans to Tallahassee

For a detailed description of plans requirements for each phase, please refer
to Chapter 2, Volume II of this manual

Exhibit I-13~B shows the various activities of the design project.

Revised 12/06/90
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CHAPIER 14

DATA COLLFCTION

14.1 General

Data required for the design of a project are available fram various
sources in different form$. Prior to the start of design of the
project, all available relevant data should be oollected. The
remainder of this chapter explains the various types of data required
for the design process and their sources.

14.2 Project Data

Project data are the data specific to the project and identify the
project.

14.2.1 Project Description

A conplete description of the type of project, or facility, to be
designed is available in the scope of services. The project
length, location, county and milepost, type of facility and
proposed modification or construction and total time to
campletion of the design are key items pertaining to the project
description.
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14.2.2 Project Number

Each DOT project is assigned a project mmber and a work program
identification (WPI) mmber. The project mmber indicates the
county of the location of the project, the type of facility and
the type of project - i.e., PD&E, or R/W, or construction.

For federal-aid projects, the project has a DOT project mmber
and federal-aid project mumber.

'IheprojectarxiWPImmbersareslummthekeysheetofthe
project plans. (See exhibit II-3-3).

14.2.3 Project Cost

Theconstn;ctioncostisestimateddurugthefive—yearpmgram
phaseoftheproject,a:ﬂthlsinfcmtionisincluiedinthe
program data documents. As costs are refined the Contract
Estimating System (CES) should be updated to reflect the most
arrrent estimate. As a minimm, this should be done at each
design phase.

14.2.4 Production Schedule

As mentioned in Chapter 13, the project goes through various
phases during the design process. Each of these phases marks a
productimmilestcnemidaisofpartimlarinportancetothe
overall schedule of the project. Certain activities in the
production schedule are critical and canmnot be delayed without
jeopardizing the production schedule. Usually, the production
sdmmxleissetusingtwonaincastxaints-thelettingdateand
the total design project time.
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14.3 Design Data

Technical data required for the design of a roadway project can be
available from various sources 1n different forms. Some of those
major sources and forms are discussed below:

14.3.1 Surveys

a) Design Survey: A design survey documents the horizontal and
vertical aligmment, along a baseline or centerline of a project.
This aligmment 1s established with reference to fixed horizontal
and vertical control points. Locations of other features - both
natural and man-made - are also documented and tied to the
baseline or centerline. Horizontal and vertical locations of
existing aboveground and underground utilities are also given 1n
the design survey, as described in Chapter 5. Requirements and
details of conducting a design survey are given in the DOT
Iocation Survey Mamual.,

b) Topographical Survey. This 1s one of the most important of
field surveys. This survey documents all the existing features
of the project site such as buildings by type, size and location
with respect to baseline of survey, locations of streets and
sidewalks, locations and limits of grassed or paved areas, wood
lines, fence locations, lakes or ponds, changes in type of
cultivation, drainage structures, and breaks in terrain. ‘The
Iocation Survey Manual describes procedures to be used in
detail. All information fram the topographical survey is input
into the CADD file to provide the base data for the project.

C) Aerial Survey: Ancther method of obtaining project sate
existing features information 1s by aerial photographic survey.
The information obtained by aerial photography survey is
digitized and used as base data for the project. Good aerial
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photoomtrolisveryinportantinordertogetacalrateaerial
mapping. Procedures for establishing horizantal and vertical
control points for aerial photo mapping are given in the

Department’s Iocation Survey Manual.

Digitized aerial mapping proves to be of great value in the
Preparation of drainage maps as it effectively records the
development of the project vicinity at the time of design as well
as the existing ground features.

qd) Drainage Survey: All information pertaining to existing
drainage conditions at the project site can be abtained from the
drainage survey documents. A good drainage survey records
pertinent historical facts relatedtot‘hedrainageofthearea,
reflects 1a1ﬂusetrernsardanyotherdatathatnayhelpm
solving drainage problems of the project. Details of survey
information required for drainage design are given in Chapter 4
of Volume 2A of the DOT Drainage Manual.

Loc<hiom
e) Right—of—Way/\ Survey: Project right-of-way is one of the

important factors of the project and should be documented
precisely. 'IheR/Wstnveydoamﬂsthemstin;R/Wofthe
project facility. It also documents all public land corners,
monuments, property lines, property owners, and complete
dimensions of the properties.

f) Soil Survey: Soils information is required for the design of
foundations for structures, pavement design and drainage design.
A soils report for the project documents the type and extent of
different types of soils encountered within the limits of the
project. FPhysical properties and classifications of the soils
together with the soils engineer‘s recammendations are documented
in the soils and foundation report.
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14.3.2 Traffic Data

Traffic volumes and/or counts to be used for the design of a new
facility or for the improvement of an existing one are abtained
fram the District Planning and/or Traffic Operations office.

Traffic data are obtained by actual traffic counts on existing
roads, roadside interviews and polls of potential users. The ADT
(Average Daily Traffic) volume is projected over the expected
life of the facility. The total volume and the percent trucks
are factors used in determining geametric design criteria,
projected truck volume and truck weight data. Traffic counts,
classification data, weight-in-motion data and W-4 Tables are
used to produce 18 kip equivalent single axle loadings (ESAL),
used for pavement design.

14.3.3 Pavement Design

The pavement design should be capleted as early as possible.
For same projects, it is completed quring the PDSE phase and for
other projects 1tisoneofthetaskstobeomp1eteddurn\gthe
design phase. The pavement type, composition and thickness, are
determined using traffic data, projected ESALS, expected
life-span of the facility, serviceability, and existing soils
information. Details on pavement design can be found in DOT’s
pavement design marmaals.

14.3.4 Envirommental Documents

ebffl:lcr:ﬂcthe PD&E phase of & pmject() studies are made to
Mthempactoftheprojectontheerwimment. Factors
such as noise generation and its abatement, business and
residential relocations, wildlife habitat impact, and wetlands
mitigation are documented in the Environmental document.
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Information relating to the expected permits required for the
construction of the project, and other related data are also
contained in the envirormental document. For small projects, a
formal EIS may not be available, but all envirommental data is
usually available in the form of envirommental reports. The
erwimmerrtaldoamantmycmmitthestatetocertaind&sign
features. The designer should carefully review these documents
to determine what design comitments have been made. Significant
charges to the scope of the project may require reevaluation of
the envirommental factors.

14.3.5 Oriqinal Plans

Original plans of existing facilities requiring reconstruction
prove to be a very good source of information. Information
pertaining to existing aligmment - both horizontal and vertical -
and R/W can be helpful in the design of the new facility.

14.3.6 Accident Data

Accident data are provided by the District Safety Engineer.
These data should be requested for all projects, but are
especially useful for the design of 3R, safety and intersection
projects and justification of signalized intersections.
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14.4 List of Requests and Contacts

During the design process, the design engineer will require various items of
information from different sections or departments The following 1s a list of

some of those 1items and their source

A) Planning and Programs
1) Request pavement design (18 KIPS)
2.) Request traffic data (motorized)
3) Request projected traffic data for intersections
5) Request updates of traffic data (as needed)
6) Railroad contact (30%)
7) Railroad contact (90%)
8) Plans transmuttal letter data (railroad)

9) Notification that project 1s 1n vicinity of a traffic monitoring site

B) Location

1) Request survey

C) Traffic Plans
1) Request turns and counts for intersection design
3) Notfication that project includes milling
4) Signing and pavement marking plans (30%)
5) Signing and pavement marking plans (60%)
6) Signing and pavement marking plans (90%)
7) Traffic signal plans (30%)
8) Traffic signal plans (60%)
9) Traffic signal plans (90%)
10) Lighting plans (30%)
11)  Lighting plans (60%)
12) Significant review of accident data
13) Safety review of design plans
14) Response to safety review of design plans
15) Operational and capacity review of design plans
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D) Soils and Foundations

1)
2)
3)
4)
5)
6)
7)

Request pavement design LBR

Request roadway soil survey

Submut cross-sections for plotting of soils data

Request foundation mvestigations

Request pavement composition and milling recommendations
Request dynaflect testing

PH and souls resistivity for culvert maternal selection

E) Dramnage

1)
2)
3)
4)
5)

Pavement design comments

Request grade and high water review
Request drainage design

Request final drainage review

Permit review

F) Maintenance

1)
2)
3)
4)
5)
6)
7)

Pavement design comments
30% Plans review

60% Plans review

90% Plans review

Response to 30% plans review
Response to 60% plans review

Response to 90% plans review

1-14-80



G) Construction

H)

D

)

1) Pavement design comments

2) 30% Plans review

3) 60% Plans review (Constructability Review)
4) 90% Plans review (Biddability Review)

5) Response to 30% plans review

6) Response to 60% plans review

7) Response to 90% plans review

8) Submut traffic control plan request

9) Transmit marked-up utility adjustment plans
R/W Surveying and Mapping

1) Submut title search request

2) Request existing right-of-way maps

3) Transmit right-of-way requirements

4) Final nght-of-way check

5) Plans transmittal letter data

Utilities

1) Preliminary (First) contact (30%)

2) Hornzontal and vertical verification of utilities
3) Pre-Design conference and contact (60%)

4) Final contact (90%)

5) Plans transmittal letter data (utilities)

6) Number of sets of final prints for utility companies

Estimates and Specifications

1) Preliminary estimate and time (LRE)

2)
3)
4)
5)

Preliminary estimate and time (30%)
Preliminary estimate and time (60%)
Preliminary estimate and time (90%)

Complete estimate and contract time (100%)

[-14-90
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K) Right-Of-Way Department

1) Project schedule updates as needed
2) R/W estimates as needed
3) Pre-Proposal appraisal conference
4) Field questions from R/W agents as needed
5) Plans transmittal letter data
6) Hazardous waste determination
N) FHWA

1) 30% Plans review
2) 60% Plans review
3) 90% Plans review
4) 100% Plans Review
5) Submut for typical section approval
6) Submuit for pavement design approval
7) Response to 30% plans review
8) Response to 60% plans review
9) Response to 90% plans review

10) Submit exception request letters

O) Value Engineering (2,000,000+)

1)
2)

30% review

60% review

Exhibits EX-I-14-A thru I are examples of some request forms utilized in obtaining

the various information items required for design
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DATE:

TO:

FROM:
COPIES TO:
SUBJECT:

Highway Statistics Engineer

State Road No.....

State Project No..
F.A.P. No.........

*Descraption
Limlts Of JOb cceiieeirritiencccceccnnesscencannns

Budget Construction Year ....cccececceiececcconne

Year Open to Traffic.......... vesanse seeesccsccas

No. of Lanes, EXisting......c.cc...... cesecsssanes

No. of Lanes, Proposed....ccccccecaeccvaccssas ceve

Type of Facillity...cccieveeicecnecenccnccannnncees

(e.g. major, intermediate, or minor arteraial,

freeway, expressway, city street, rural road, ramp)
System Nanme......... seveereses B

(Interstate, FAU, FAS, etc.)
Pavement TypPe.c.icereccccescvenas ceecesccesecnsne

Type Of WOrK.ciceeeceeororeanaecscaconsececens ees

Please forward this Design Section, the following information
for the subject project:
A. Traffic Parameters requested are:

1. ADT’s

2. K, D & T Factors

a. T Factor Breakdown
1. % of ADT

B. Equivalent 18 KIP Loadings

C. Years

1. Current Year
2. Construction Year
3. Mid-year (10 years from opening)

a

Design year (20 years from opening)

EX-I-14-A
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TO: Soils Engineer

SUBJECT: State Road No....
W.P.I. No........
State Project ...
F.A.P. No........

Transmitted herewith are prints of Plan and Profile Sheets and Cross
Section Sheets on the subject project, indicating proposed aligmment,
gradient and flow line of proposed structures.

(For Widening and/or Resurfacing, Key Map and Typical Section Sheets
only).

This is for your use 1in cbtaining the following:
() soils survey
() Percolation Test
() Water Samples
() Thickness and Type of Asphalt
() Thickness and Type of Base
() Thickness and L.B.R. Value of Existing Subgrade
() Design L.B.R.
() Amount and Type of Leveling Recammended
() Milling Recommendation
() soil Boring (For Structure)
() Pavement Composition

Please furnish this information by .

If additional information is required, please feel free to contact
this office.

Enclosure EX-IT-14-B
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SURVEY REQUEST

PROJECT NO.
B.I. NO.
PROJECT
DESCRIPTION
LIMITS
SURVEY
REQUEST:
1. ALIGNMENT
2. TOPO
3. R/W
4. CROSS SECTION
5. OUTFALLS
6. SIDE STREETS
7. UTILITIES
8. OTHER
EX-I-14-C
1l of 2
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Charges can be made to Project No.

Camments:

Requested by

EX-I-14-C
2 of 2

I-14-14.0




DATE:

TO:
FROM:
COPIES TO:

SUBJECT:

Enclosures

Materials Engaineer

State Road No.....
W.P.I. No........ .
State Project No..
F.A.P. No.........
County..ceeeeece..
Descraption.......

Enclosed for your use are Key Map Cross Sections and
marked prants of Plan and Profile Sheets for boring
locations on the subject project.

If addational information 1s required, please feel
free to contact this office.

EX-I-14-D
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DATE:

TO:

FROM:
COPIES TO:

SUBJECT

Enclosures

Environmental Permit Coordinator

PERMIT SKETCH

State Road No.....
W.P.I. No.........
State Project No..
F.A.P. No.........
County....cc.ue...
Description.......

Transmitted herewith are
for the above referenced

the original permit sketches
project.

The following information 1s i1ncluded to enable you to

apply for the necessary permats:

1. Production date

2. Letting date

3. Approximate construction days

4. Natural or man-made body of water.

5. Name of waterway

6. Brief description of project:

If additional information i1s required, please feel free to

contact this office.

EX-I-14-E
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DATE:

TO

FROM:
COPIES TO:

SUBJECT:

Enclosure

Dastrict Railroad Coordinator

State Road No.....
W.P.I. NO«ecrensno
State Project No..
F.A.P. No.........

Description.......

Submitted this date i1s Sheet

of the signalization

plans for your handling with the railroad.

The following work 1s proposed within railroad right-of-way.

If addational information 1is required, please feel free to

contact this office.

EX-I-14-F
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DATE:

TO:

FROM:
COPIES TO:

SUBJECT

Enclosures

Utilities Engineer

UTILITIES TRANSMITTAL

State Road No.....
W.P.I. No.........
State Project No..
F.A.P. No.........
County.ceeeeeene..
Description.......

Transmitted herewith are

sets for your use in the

coordination of utilities for the subject project.

If additional information is required, please feel free

to contact this office.

EX-I-14-G
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DATE:

TO:

FROM:
COPIES TO:

SUBJECT:

Enclosure

Construction Engineer

State Road No.....
W.P.I. No.........
State Project No..
F.A.P. No.........
County..iececeesse
Description.......

Transmitted herewith 1s the Record Computation Booklet

for the above referenced project.

Please note the following comments:

1. This project 1i1s scheduled for a

production.

2. The dastrict Construction Englneer recommends a contract
time of calendar days for this project.

3. The record prints are on file in the District Office.

If additional information is required, please feel free to
contact this office.

EX-I-14-H
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BUREAU OF TOPOGRAPHY
FLORIDA DEPARTMENT OF TRANSPORTATION

SUPPLEMENTAL WORK REQUEST FORM
FOR

CADD AND CROSS SECTION PROJECTS
(ATTACH TO WORK REQUEST
FORM PD 100) #87-1417

PROJECT NAME

STATE JOB NO

REQUESTED BY DATE

DELIVER TO

DIGITIZED TOPOGRAPHY 1" =20’ 1" = 4@ 1" = 50’ OTHER

SCALE OR SCALES
DESIRED

LEFT LIMITS RIGHT LIMITS

LIMITS OF
COMPILATION

HAS HORIZ ALIGNMENT BEEN CODED IN RQADS DESIGN FILE? YES NO

NAME OF PERSON IN CHARGE OF ROADS FILE

ARE PHOTOGRAMMETRIC CROSS SECTIONS DESIRED YES NO

WHAT CENTERLINE INTERVALS

LEFT LIMITS RIGHT LIMITS

COVERAGE RIGHT
AND LEFT

SPECIAL REQUEST REQUIREMENTS OR COMMENTS

FIELD CHECK BY DELIVERY MEDIA PLOTTED ON MYLAR
PLOTTED ON PAPER
DISTRICT TOPO OTHER WRITTEN ON TAPE
WRITTEN TO DISC
EX-1-14~-1
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Scheduled Submittals
15.1 General

All major projects have phase reviews at 30%, 60%, 90% camplete and a
final plans review at 100% prior to transmittal to the Central office
in Tallahassee. Minor projects, resurfacing and other projects with
a construction cost of less than $2,000,000 will have as a minimm
the 60% and the 100% camplete reviews.

For the departments in-house projects, the review should be dane by a
squad different from the one doing the design. As mentioned
elsewhere in this mamual, for consultant prepared projects the
consultants are held responsible for their work, including plans
review. ‘The designer (department and consultant) shall review the
project by following and completing the checklist shown in the
"Design Training Aid Marnxal""mlt “ngpleted copy of the appropriate
checklist and other review ¢fmesg shall be submitted with the plans
for a formal review by the department.
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15.2 igqn Plans Phase iew Submi

Proj , less than $2,000,000, reviews will be held at the
Wﬁ“e;’gstaqa One of these reviews must be an on-site
review. These reviews will include personnel from Design,
Construction, Maintenance, FHWA (for Federal Aid Projects) and any
other department representatives who can provide review input. It is
desirable to have an on-site visit by the designer before design
starts and the more farmal on-site review at 90% to ensure the design
is appropriate and that no physical features have been altered or
added.

On major projects, those greater than $2,000,000, reviews must be
held at the 30-60-90% stages as well as the 100% final check. Two
on-site reviews will be required. Generally these are held at 30%
and 90% camplete with persomnel from the offices noted under minor
project reviews. Also, an on-site visit before design by the senior
designer is desirable.

For phase reviews which are not held on-site, construction,
maintenance and FWHA (for federal aid projects) offices must be sent
copies of the plans and requested to furnish comments.

An additional update review, including an an-site review, will be
required on all projects that have been delayed and shelved for more
than nine months since the final 100% review.

The Dastrict Safety Engineer should be s gll e:n*an opportunity to be
ccide

included in these reviews. The use of ajpmewt history is required on

all reconstruction, intersection improvements ard 3R type projects to

ensure that all accident problems have been addressed.
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The District Project Manager/Coordinator 1s responsible for ensuring that prints
are distnbuted to the appropnate personnel and that the above reviews are held

on each project 1/2 size prints may be used for reviews, at the District’s option

For consultant projects each review will require the submuttal of five sets of
bluelines and one set of reproducibles of the plans Dastricts which would like

to speafy a different number of prints, or use 1/2 size, must do so in the

consultants scope of services

For detailed requirements of each phase review submuttal, please refer to Chapter

2 of Volume II of this manual

52.1 Plans Disposition

As discussed in Chapter 13 of this Volume, each phase of the plans

preparation triggers other activities in the process of the project’s design life

cycle

The 30% complete plans are used for the irutial contact with the utility
comparnuies The alignment, horizontal and vertical, and typical sechons are
checked for comphance with design criteria, project and site requirements,

compatibihity with adjacent projects and drainage requirements

The 60% plans are used for the signing and marking design, roadway lighting
design, signalization design, traffic control sheets, other component plans
preparation, permut package preparation, constructability review and
updating of the WPA system Usually at this stage of the project a utility

predesign conference also occurs CES data input 1s recommended at the

completion of 60% plans

1-15-30 Revised 12/06/90



At the 90% complete phase all plans are usually complete including the

I Quantty Computation Book(s) and the cost estimate and Construction has
performed a biddability review After the 100% complete phase a record set
of plans are signed, sealed and dated, and the originals placed in PID Status
to be transmitted to the Central Office in Tallahassee

The disposition of the plans after they are transmutted to the Central Office
1s shown in Exhibit EX-I-13-A 1in Chapter 13

15.3 Other Submittals and Requests

| Other design plans, besides the roadway plans, of a project also go through

reviews at various stages of the design as listed below

! 1531 Structures (Bridges, Walls and Buildings)

| 1 Bridges

l Bridge design begins when the foundation investigation 1s complete and on
I a schedule which permits preliminary bridge plans and the 60% roadway
l plans to be reviewed simultaneously In the case of a stream or river
! crossing, the drainage design, including scour considerations, must also be
| complete prior to beginming structures design This may be after roadway
i plans are 50% complete All structures design work 1s coordinated through
! District Structures Engineer or the State Structures Design Office 1n the
| Central Office, depending on the category or complexity of the structure A
! typical section of the facility crossing, horizontal and vertical clearances
I required and the profile grades should be determined pnor to beginning
| structures design For complete details and requirements for structural

! designs and plans preparation, the reader 1s referred to the Structures Design
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Guidelines (Topic 625-020-101) and the Structures Detailing Manual (625-020-
201) 1ssued by the Structures Design Office

Generally, the completion and review of bridge plans are completed 1n three

phases as listed below These reviews do not necessarily coincide with the

phase reviews of the roadway plans

Preliminary - (30%)
Final (90%)
Tracings (100%)

In order to prevent problems and to “Do 1t nght the first time," the following

procedures should be used

Typical Section Package - The typical section approval package should

include a section showing width of bridge that 1s to be provided for all
bridges The structural design should not proceed until the typical sechon
has been approved by the District Design Office

Request for Structural Design - (Bridges and Retaining Walls) All requests

for structural design should include roadway plan and profile sheets showing
horizontal and vertical alignment and cross sections within 500 feet on each
end of the bridge or ends of retaining walls Horizontal curvature that 1s on
or near the end of the bndge or retaming wall must be shown
Superelevation transition (runoff) details must be included with the
transmuttal if any part or all of the transition 1s on the bridge or wall The

approved typical section should be included with the transmuttal

Provisions for access to property near the end of bridges and adjustments to
avoid costly nght-of-way takings should be resolved prior to submittal An

attempt should be made to avoid horizontal and vertical curvature on the
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bridge, if possible, without sacrificing safety  Superelevation transition

lengths may be appropnately adjusted, to avoid transitions on the bridge

Coordination of Final Plans - The District will request prints of bridge plans

prior to submuttal of the final roadway plans to Tallahassee to ensure that

roadway and bndge plans are consistent, 1e, widths, superelevation

transitions, vertical and horizontal alignment, and work zone traffic control

agree

2 Other Structural Submittals and Reviews

In addition to bridge plans, structures plans may include retaining walls,

noise barrier walls, box culverts, pedestrian overpasses, and special structural

appurtenances

For projects where bridges and other structure plans are involved,
prelimnary and final plan submuttals (usually along with bndge plans)
should be handled according to the instructions for current and future
handling of structures tracings (reproducibles) for both Category 1 and 2
structures, dated August 23, 1991, from the Structures Design Office

For projects where retaining walls are required along with roadway plans
only (no bridge 1n the project), DOT Dustrict Offices shall be responsible for
development of wall plans, proper reviews and submuittal of preliminary and

final plans and submittals to the FDOT prequalified wall companies, 1if

applicable
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3  Mechanically Stabilized Earth Walls

Where proprietary walls are involved, the detailed control plans shall be
submutted to DOT approved wall companies This will be the responsibility
of the consultant or the DOT Office responsible for development of wall
plans. The prelminary control plans should be submutted early in the project

development This will give the wall companies ime to prepare a good bid

by the time the contract 1s let

After appropnate structural and geotechnical review, the wall plans are
submutted directly to all appropriate prequalified wall companes for their
bidding information The Floridda DOT District Office 1s responsible for the
structural and geotechnical review prior to submitting these plans for review
The submuttal of detailed control plans should occur as early in the design
process as possible to give companies plenty of time to prepare a good

construction bid proposal

Where the District Office cannot carry out the structural review or venfy the

review as proper by a consultant, such review may be requested from the

Structures Design Office

The wall companies only claim responsibility for their system, the wall and
soll mass engaged - thus the geotechnical review must include analysis of the

boundary soil conditions Chapter 18 of the Structures Design Guidelines
(Topic 625-020-101) contains the procedures and requirements for the

engineering and geotechnical design of retaining walls
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1532 Surveys

Most field surveys will be completed before the start of the design since the
survey information is needed for the design The Roadway soils survey 1s

normally completed between the 30% and 60% Roadway plans review

All bridge data sheets and channel alignment should be completed during
this phase

1533 Typical Sections

All projects except intersection improvements and state funded resurfacing
projects require approval of the typical secton For most projects, the typical
section 1s approved during the PD & E phase For Final design projects that
require approval of typical sections, the typical section package should be
submutted before the 30% review to allow ample time for approval Typical
sections shall be submitted on 8 1/2" x 14" sheets, approved, signed and
sealed by the responsible engineer Space must be provided for concurrence
by the DOT and, for non-CA federal-aid projects, by FHWA Exhibits EX-I-
15-A thru EX-I-15-D are samples of Typical Section Data Sheets utilized for
Typical Section approval Exhibits EX-I-15-A and C are to be used when
prepared by a consultant for the Department Exhibits EX-I-15-B and D are

to be used when prepared in-house

When prepanng typical section packages, only typical sections for the main
roadway and/or bridge are necessary Minor vanations to these do not need
typical sechons All side street tie-ins, etc, can be handled as part of the

routine plan review process or as partial sections which show typical details
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STATE OF FLORIDA CEPARTMENT OF TRAMSPORTATION

TYPICAL SECTION DATA SHEET

PROECT WORK PROU. ITEM COUNTY SECTION JoB STATE RD |F.A. PROJL NO
IDENTIFICATION
PROJECT LENGTH PROJECT LMITS

BEGINSe ENDSe
FUNCTIONAL ¢ JRURAL | )URBAN TRAFFIC (ADT) DISTRBUTION DESIGN SPEED
CLASSFICATION
( ) FREEWAY/EXP { IMAJOR COLL CURRENT K 4
( )PRNCIPAL ART ( YMMNOR COLL POST CONST D x POSTED SPEED
( )MNOR ART ¢ JLOCAL FUTURE ¢ )YE T X

DESIGN STANDARDS

WILL CONFORM WITH REQUIRED STANDARDS

FEDERAL AD PROGRAM

( INEW CONST YES NO YES MO
€ ) MAJOR RECONST € ) ¢ )VERTICAL ALIGNMENT € ) JFEDERAL AD SYSTEM
¢ JRRR € ) ¢ )HORZONTAL ALIGNMENT € ) ( )F.A INTENDED
€ ) { )OTHER DESIGN STANDARDS € )¢ )ADD TO SYSTEM
¥ NO (ABOVE) LIST DEVIATIONS RECOMMENDED MAINTENANCE
¢ )FDOT
¢ ) COUNTY
t )OTHER
RR CROSSINGS NO, OF TRACKS
RALACAD LOCATION
DXISTING PROTECTION AN PASSING N
PROPOSED PROTECTION
LAND USE (GIVE NO, PER MLE) NONMOTORIZED TRAFFIC «
RESIDENTML DRIVEWAYS PEDESTRIAN BKE LIST TYPE OF PED./BIKE TRAFFIC
——— COMMERCIAL DRIVEWAYS t ) NONE € ) NONE —— 4/ _AGRADE SCHOOL __%/ X ADULT
WITH ACCEL./DECEL. LANES ) MODERATE ¢ IMODERATE  |__4/ AMIDDLE SCHOOL __4/ <X PROFICENT
——— Z-LANE NON-SIGNALIZED INT { JHEAVY (SCHOOL)  { )MEAVY —~—A__AHIGH SCHOOL  __ %/ CSEMOR ADULT

e 2-LANE  SIGNALIZED INT

. #-LANE SIGNALIZED WT,
o NEDIAN OPENINGS
—— OTHER (SPECFY)

4-LANE NON-SIGNALIZED INT

R/ XESTIMATED ANNUAL GROWTH

—— GRADE SCHOOLS
eem MIDDLE  SCHOOLS
—— HIGH SCHOOLS

NO. OF EACH WITHIN 2 MILES »
= YO-TECH/COLLEGES
—— SHOPPING/SERVICES
—— OTHER SIGNFICANT ATTRACTORS

MAJOR EMPLOYERS
—— PARXS/RECREATION

—% OF lNLNJEV.
CORRIDOR

MAJOR INTERSELTIONS QLOCATION/DESCRIPTION - REOUIRING SPECIAL DESIGN)

MAJOR STRUCTURES (LOCATION/DESCRIPTION - REOUIRING INDEPENDENT STRUCTURE DESIGN

UTILITY CONFLICTS (POSSIBLY AFFECTING PROJECT CONCEPT)

TRAFFIC SIGNALIZATION (LIST INTERSECTIONS)

HGHWAY LIGHTING (DESCRIBE LMITS)

REMARKS (REGARDING MOTORIZED AND NONMOTORIZED USAGE)

CONCURRENCE: CONCURRENCE: APPROVED BY:
A T ENGINE| DISTRET DESIGN ENGREER CONSULTANT
DATEY DATEY DATEr

* SECTIONS MARXED BY AN

‘" ARE TO BE COMPLETED BY THE DISTRICT BICYCLE COORDINATOR
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STATE OF FLORIDA DEPARTMENT OF TRAMEPORTATION

TYPICAL SECTION DATA SHEET

PROJECT WORK PRO.L ITEM COUNTY SECTION Joa STATE RD |F.A. PROL NO
IDENTFICATION
PROJECT LENGTH PROJECT LIMITS

BEGINS: ENOS:
FUNCTIONAL ( JRURAL ¢ ) URBAN TRAFFC (ADT» DISTRIBUTION DESIGN SPEED
CLASSIFICATION
¢ ) FREEWAY/EXP { )MAJOR COLL . CURRENT K %
( )PRINCIPAL ART { )MNOR COLL. —— _ POST CONST D___ X POSTED SPEED
{ JMINOR ART { )LOCAL . FUTURE { ) T X

DESIGN STANDARDS

WL CONFORM WITH REQUIRED STANDARDS

FEDERAL AD PROGRAM

{ INEW COMST YES NO YES N0
{ )MAJOR RECONST ¢ )} ( )VERTICAL ALIGNMENT ¢ ) ( )FEDERAL AD SYSTEM
{ )RRR € ) C )HORIZONTAL ALIGNMENT € ) )F.A INTENDED
€ ) ( YOTHER DESIGN STANDARDS € 1¢ )ADD TO SYSTEM

F NO (ABOVE) LIST DEVIATIONS RECOMMENDED MAINTENANCE

( YFDOT

€ ) COUNTY

¢ )0THER
RR CROSSINGS NO OF TRACKS
RALROAD LOCATION
DISTING PROTECTION AN PASSNG WD
PROPOSED PROTECTION
LAND USE (GIVE NO. PER MILE) NOMMOTORIZED TRAFFIC o
—_ RESDENTIAL DRIVENAYS PEDESTRIAN BKE LIST TYPE OF PED./BIKE TRAFFIC
— — COMMERCIAL ORIVEWAYS { INONE () NONE —/[_XGRADE SCHOOL __ %/ XADWLY
e MITH ACCEL./DECEL. LANES { ) MODERATE  YMODERATE  |__%/ AMODLE SCHOOL _ %/ XPROFICIENT
———— 2-LANE NON-SIGNALIZED INT { )HEAVY (SCHOOL)  ( ) HEAVY ~—A/_AHGH SCHOOL  __%/ XSEMOR ADULT
e "LANE SGNALIZED WY —— X XESTIMATED ANNUAL GROWTH
——— 4-LANE NON-SIGNALIZED NT NO. OF EACH WITHIN 2 MLES «
——— +LANE SGNALZED WNT —— GRADE SCHOOLS ___ VD-TECH/COLLEGES ___MAJOR EMPLOYERS ___ % OF UNGEV
——— MEDIAN OPENINGS ——MDOLE SCHOOLS ____SHOPPING/SERVICES ___ PARKS,RECREATION »
— OTHER (SPECFY) — HGH SCHOOLS  ___ OTHER SIGNFICANT ATTRACTORS

MAJOR INTERSECTIONS (LOCATION/ODESCRIPTION - REQUIRWG SPECIAL DESIGN)

NAJOR STRUCTURES (LOCATION/DESCRIPTION - REQUIRING INDEPENDENT STRUCTURE DESIGN)Y

UTILITY CONFLICTS (POSSIBLY AFFECTING PROJECT CONCEPT)

TRAFFIC SIGNALIZATION (LIST INTERSECTIONS)

HIGHWAY LIGHTING (DESCRIBE LMITS)

REMARKS (REGARDING MOTORIZED AND NOMMOTORZED USAGE)

CONCURRENCE APPROVAL:
FiWA DISTRICT ENGINEETG DISTRICT DESION ENGINEER:
DATES OATE:

© SECTIONS MARKED BY AN *** ARE TO BE COMPLETED BY THE DISTRICT BICYCLE COORDINATOR
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FORM TR-0Z2

-4

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

PROPOSED TYPICAL SECTION

COUNTY

ROAD NO.

LENGTH

TERMN

SECTION

B EST. COST

[CONSTRUCTION)

FEDERAL ADD PROJECT NO.

APPROVED BY;

CONSULTANT

CONCURRENCES

CONCURRENCES

DNSTRICT DESGN ENGREER

FHWA DISTRICT ENGINEER

DATEs

DATEs

DATEs

EX-I-15-C

I-15-11.0



FORM 73-02
L ]

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
PROPOSED TYPICAL SECTION

ALNNOD

‘0N L330ud aIv Tvy3a3d

"ON avod

‘ON
HLONTT

Q3IA0UIIY
INSW3L

FINTBUNINGD YMHJ
NOILI3S

aLyd
(NOLLINY L SNOD}
1500 183

I-15-12.0 EX-I-15-D




15.3.4 Pavement Design

For projects that require pavement design 1in the design phase,
the pavement design package should be submitted as early as
possible. For same projects, a preliminary pavement design 1is
approved at or before the 30% review with the final pavement
design being approved at the 60% campletion stage.

Pavement design packages sent to the FHWA for approval should
only be for the major items of the main roadway. Minor
variations can be handled as part of the normal plans review
process.

15.3.5 Permits

The required permits will be determined during Project
development and Environmental Study phase. The District
permitting office is responsible for coordinating and processing
the permits and must be contacted early in the project to
determine the level of detail needed in the permit packages. The
DOT Project Manager/Coordinator must communicate this information
to the appropriate office preparing the permit packages. In
general, permit approval is a lengthy process and permit
applications must be submitted early enough so that the
construction schedule will not be delayed due to permits being
processed.

The permitting agencies ard the estimated processing time frame

should be listed in the overall project schedule developed by the
Project Manager/Coordinator.
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Agencies with permitting authority are listed below:

Florida Department of Envirormental Requlation

U.S. Coast Guard

Iocal Envirommental Agencies

U.S. Army Corps of Engineers

Florida Department of Natural Resources - Bureau of Beaches
ard Shores.

Agencies with an interest but no permitting authority are listed
below:

FloridaDeparhnerrtofNamralRasqm—BlreauofBeadm
and Shores

Florida Game and Freshwater Fish Cammission - Office of
Envirarmental Services

Florida Department of Veterans and Commmity Affairs -
Bureau of Iand and Water Management

U.S. Fish and Wildlife Services

National Marine Fisheries Service - Envirormental
Assessment Branch

Regional Planning Councils

Iocal Govermments and Transportation Authorities

U.S. Envirommental Protection Agency
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15.3.6 Right of Way kifgséeterss Surveqing omd Mapping
— ] fe

During right-of-way preparation there are typically four phases
as described below. All map preparation procedures shall be in

accordamewithtlxewrmmgzammm Mamal.

Preliminary (30%) - involves project aligmment, curve
data, section corners, cross road
aligmments.

Intermediate (60%) - revisions from preliminary

submittal, existing right-of-way,
subdivisions, interchanges,
proposed right-of-way with takings
dimensioned.

Near Final (90%) - revisions from intermediate
submittal, easements, tabulation of
ownerships, right-of-way
requirements for drainage
easements.

Final (100%) - revisions from near final
submittal, complete right-of-way
requirements 1n accordance with the
DOT Procedure 575-010-00D &g e89.

Right-of-way maps are prepared in accordance with the procedures
as described in the Department’s Right-of-Way Surveying and
Mapping Manual. Information is added to the right-of-way maps as
it becomes available and close coordination is required between
the design and right-of-way sections. R/W requirements should be
well identified on roadway plans as early as possible. Final
requirements must be identified by 60% carpletion of roadway
Plans and transmitted to R/W office. Miscellaneous requirements
for such items as drainage structures and corner clips
adjustments may be made at later phases.
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will fewsible alkr'ml’l;)es are Ae'l'erm.me«l
Title search siwM2d be ordered as soon as e tigriotontadfy CLitPeet

bt Gdacorpbilp  Etabliedtd. It is necessary, particularly on
urban projects, to cobtain ownership search to assist in the
establishment of the right-of-way limits. The ownership search
may be conducted by the District Right-of-Way Surveying and
Mapping office or the design consultant.

Access road and drainage (outfalls) requirements are generally
the last requirements to be established in the R/W phase and must
not be overlooked. They should be established 1n the PD&E phase
when possible and adjustments made as necessary. Access road
studies (justification) are required on limited access and
federal aid projects amd will necessitate appraisals. The
appraisals and justification are developed by Department
persomnel or by fee appraisers. This activity takes time and
therefore should be requested as soon as possible. Appraisals
have an age limit; therefore, they must be campatible with the
acquisition schedule.
design Conseltanth surceyor

The instruments are prepared by the #Higeitattt, although the
legal descriptions may be prepared by the design consultant.

It is important to note that, on federal-aid projects, the formal
appraisal activaity cannot begin until the final right-of-way map
is approved and the function is programmed with the FHWA. The
right-of-way requirements must be made available for R/W map
preparation at the earliest possible time to facilitate the
timely acquisition of title searches.

Occupancy permit requirements must be defined by the 100% plans

completion stage so they can be cdbtained by the right-of-way
office.
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15.3.7 Value Ergineering

Any FDOT project with a construction cost in excess of $2,000,000
may be selected for a value engineering review. The Value
Engineering Coordinator will screen and select projects based on
cost saving potential. The Project Manager and/or Designer
should expect recamendations fram the value engineering team
that will need to be incorporated into the design. However, at
this stage of project development, basic concepts established
duringthePD&Ephasewillnctbealtexedexceptmactmodemxy
ciraumstances.

Once a project has been selected for a value engineering review,
it 1s the Project Manager’s/Designer’s responsibility to ensure
therev1ew1500nductedmatimeframethatallowsmxm1m
opportunity for value improvement considerations and still
maintain proper project progress. Value engineering reviews
shall be oconducted in accordance with the Value Engineering
Design Review Procedure No. 625~030-002a. As such, value
engineering reviews should occur no later than 30% plans
campletion. Accepted design changes can be accuamplished with
minimal impact of project schedule if value engineering
recamendations are provided early in the design phase.

VALUE ENGINEERING TEAM

The Project Manager, as the leader of the design effort, should
be available to the value engineering team to provide input
concerning project decisions and data. When the project is being
developed by a consultant, a representative of the consultant
should be available to present to the team, assumptions and data
for project decisions. The Project Manager should maintain close
cammmications with the value engineering team leader as the

study progresses, continually providing input for consideration
by the team.
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VALUE ENGINEERING FINDINGS

After campletion of the value erngineering team study, a draft
summary report will be prepared. The Project Manager should make
a thorough review of the findings with the team’s input.
Questions that should be asked are:

o Do the recammendations achieve the abjectives of the
project?

o Have all design and existing conditions been
considered?

o Are all changes suggested economically feasible?

o Will the project schedule be affected by the changes?
Are the delays justified by the savings resulting from
the changes?

o Are the changes consistent with agreements with the
local commnity or citizen groups?

o Will additional public meetings be required?

o Are any design controls altered? Are they acceptable?

o Dotherecatmematiorsprwidealmgtemadvantageor
short term solutions?

o Will the recommended changes improve the project?

The purpose of this session 1s to afford the Project Manager with
a "first" review of the team’s recamendations, and to evaluate
with the team, their potential implementation. The Project
Manager, being the most knowledgeable person of the project
specifics and abjectives, should use this opportunity to ensure
that recammended changes are consistent with project intent.

IfthePronectManagerardthevalueengmeeruxgteamarem
agreement, the wvalue engineering summary study should ke
finalized and distributed to all persons concerned with the
project, along with written concurrence of implementation by the
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Project Manager. In the event that the Project Manager and value
ergineenngteamcarmtreaduanagreement, a presentation to
management will be scheduled. At this meeting, the value
engineering team will present their recomendations. The Project
Manager will present his evaluation of the value engineering
recommendations.

At the conclusion of the management presentation, a decision
should be made to accept all, or a portion of, the value
engineering recammendations. Having this decision, the Project
Manager should inform, in writing, all persons involved in the
project of the recommendations accepted for the contimiation of
the work.

I-15-19.0



Chapter 16
PIANS REVIEW

16.1 General
Plans prepared for a design project shall be reviewed periodically to

ensure accuracy, proper engineering criteria application, campletion
and quality. A checklist should be followed for the review process

to assure a complete review. Varigus ,checklists and their
: : _and Beng\NHon

application are described in Dslggq'rra;_n_lgg Alds marnual, Desagn

Checklists.

16.2 Design Plans Fhase Review Checklist

As mentioned in Section 15.2 of this volume, major projects shall
undergo four formal reviews at the 30%, 60%, 90% and the 100%
canpletion stages of the project. The design office shall conduct
these reviews by following the checklists as shown 1in The Design
Training Aids marual. A checkmark shall be made by the reviewer at
the appropriate item on the checklist. Upon campletion of the
checklist, 1t should be signed and dated by the designer and a copy
of the campleted checklist shall be submitted to the DOT District
Office with the formal review plans set. The above procedure shall
be followed for all phase reviews of minor projects also.

The Project Manager/Coordinator is responsible for ensuring that the
computerized design checklists are obtained by the design
organization. Consultants that have on-line access to the CES may
pall the checklists directly.
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16.3 3R Prujects Checklist

3R (Restoration, Rehabilitation and Resurfacing) projects have
different requirements than design projects, hence the checklist for
phase review of 3R projects is different. For a camplete discussion
of 3R project recquirements, please refer to the current 3R manual.

16.4 Field Reviews

As mentioned in Chapter 15 of this volume, all projects will have at
least two field reviews. For major projects, a minimm of three
field reviews, including the pre-design field review, are desirable.
An additional update field review shall be required for all projects
delayed and shelved for more than nine months since the final 100%
review.
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Chapter 17

QUALITY ASSURANCE

17.1 General

Quality Assurance 1s the planned, coordinated and continuing activities
performed to compare process, work products and services with written
predetermined cnitical requirements The objechive of all Quality Assurance
activities 1s the continual improvement of the total delivery process to ensure

quality, productivity and user satisfaction

The offices under the State Transportation Engineer have developed a Quality
Assurance monutoring plans. The Roadway Design monitoring plan 1s designed
to compare work product processes with the predetermined critical requirements

necessary to ensure quality designs and control

Critical areas to be monitored are based on well established roadway design
policy and practice These policies, guidelines and accepted practices formulate
the criteria used to measure comphance 1n the areas cnitical to quality The plan
designates methods to be used to monitor design functions on a two year
frequency or as necessary Latitude 1s granted to the reviewer for the depth and
frequency of reviews, based on the individual district’s observed performance,

review findings or the needs of the unit being reviewed

Results of the monitoring activities are reported to management 1n exit interviews
and reports to point out areas that need improvement, to obtain feedback on the
effectiveness and appropriateness of established policies, procedures and

standards and to recognize outstanding areas of quality success The reports are
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also used to share improvement 1deas between districts, to maintain consistency

1n process and practice and to transfer technology

Whule the Q A plan covers only the main functional areas of roadway design, the
designers and reviewers must recognize that quality 1s the result of doing many
individual activities and details correctly All activihies must conform with the
valid requirements no matter how large or small their overall contribution Good
drafting techniques, attention to details, making the plans legible and

reproductble are just as essential to quality as good engineering practice
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17.2 Authority

The Flonida Statutes (20 23(3)) specifically states that the Central Office shall
establish departmental policies, rules, procedures and standards and shall monitor
the implementation 1n order to ensure uniform compliance and quality

performance by the districts and central office units that implement transportation

programs
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17.3

A)

B)

&)

Areas of Responsibility

Central Office Role—Quality Assurance Provide all the planned and

systematic actions necessary to provide adequate direction to the
districts so that all resulting design products can meet predetermined
requirements  This involves the establishment of design policies,
procedures, standards and guidelines, training, and the monitoring and

review of district compliance with these items.

Dastrict Role--Quality Control Following established design policies,

procedures, standards and guidelines 1n the preparation of all design
products, and the checking and review of individual designs for

compliance and good engineering practice

Area Design Engineer (ADE) Manage the Quality Assurance plan,

document findings and maintain continuity with the department on

design policy, procedures, standards and gudelines
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17.4 Critical Areas to be Monitored

The current Roadway Design monitoring plan for Quality Assurance lists the |

following critical areas to be monitored

1 Geometric Design - Design functions include typical sections, horizontal |

and vertical alignment, decision and conflict points and pedestrian and other |

non-motor vehicle elements.

2 Traffic Design - Design functions include traffic signals, signing and |
pavement markings and highway lighting l

3  Dramnage Design - Design functhions include stormwater management, |

conveyance, permutting, erosion and scour |

4  Estimates and Speafications - Design functions include pay item lst, |

documentation of quantity take-off, summary of quantities and preparation |

of special provisions to cover items of work, measurement and payment !

5  Contract Plans - Design functions include plans assembly, proper |

signing and sealing and proper handling of revisions. This area 1s also |
monutored for results such as completeness, reproductivity, legibility, |

biddability and constructability [

6. CADD Design - Design functions include file naming convention, |
working umnts, cell hibrary, symbolism, proper software and geometry |

programs. l
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7  Certification Acceptance - Cntical requirements of the certification

mammarbatmAan AsTAnTe A Anerar all Awana AL Aemsleammmtsms daceaan Loin g
aLLUPtallkC a5 (A~ $ 414 lts LUVYVECI aul aicdao VUl Tt ls UCDIB [ § Iullctluns

Functions and responsibilities are covered 1n detail in the procedures

8 Uthties - Crnitical functions include advance coordination, detailed
adjustment documentation and quality standards and critenia for clearing

utilities prior to construction

9  Speaal Facihities - Cnitical functions include architectural design services,

asbestos management and fixed capital outlay management

The foregoing critical areas and design functions can be revised from time to time
with input and feedback from the districts Compliance with the criteria and
critical requirements defined in the procedures and standards referenced 1s
essental to ensure quality, productivity and user satisfaction in the roadway

design delivery process
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17.5

Documentation

Documentation. The Quality Assurance process will be documented 1n

a quarterly report that will be distributed to the District Secretaries and
other affected offices A brief summary of the data will also be entered

in the Quality Assurance Reporting (QAR) data base

Area Design Engineer (ADE) An ADE is assigned to each district and

will be responsible for conducting and/or coordinating all roadway

design QA activities wath that district

Review. A review will be conducted in each design function and 1ts
associated components a muumum of once every two years This
review will be for assurance that the districts have adequate control
measures 1n place and are complying with policy, procedures,
standards, guidelines and processes and for identfication of any areas

of excellence, noncompliance and need

1-17-7 0 Revised 03/04/92



17.6 Consultant’s Role

The consultant’s role 1s much the same as the distnicts’ (Quality Control) since
their primary responsibility 1s the preparation of contract plans as agents for the
districts Consultants must ensure quality and adherence to policies just as must
any office with the Department The consultant firms are held responsible for the

quality, accuracy and completeness of the work supplied to the Department
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17.7 Training

Training and assistance are also a mandated role of the Central Office units and

the Quality Assurance program

A Development Roadway Design will formulate a training plan based upon the

districts” requests and needs as determined by the Q A reviews

B Delvery Tramning courses will be conducted for district personnel as

requested, with schedules and locations sensitive to budgets and production

schedules
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Chapter 18

PAY ITEMS

18.1 General

Project cost estimating and the establishment of contract tme are important phases of the
design project and occur after the roadway design 1s complete This chapter briefly

describes the various requirements for the completion of the Bid Package

18.2 Pay Items

Pay Items are the vanous roadway construction elements for which payment 1s made to
the contractor A method of measurement and payment 1s established for each separate
construction element of the roadway design The Basis of Estimate Manual contains the
description, item number and unit of measurement of each construction element This

manual also explains the establishment of pay item numbers for each construction

element

As mentioned in Volume II of this manual, pay items are identfied at the 60%
completion of the project and quantities added at the 90% completion At the final or
100% completion of the project, all pay items are finahzed and the final Summary of Pay

Items 1s obtained

18.3 CES

The purpose of the Contract Estimating System (CES) 1s to compile and produce an
accurate contract cost estimate 1n the same manner as that of a contractor preparing his
bid For detailed procedures on the use of the CES program, please refer to "Contract
Estimating System, District Manual "
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18.4 Computation Book

The computation book contains all computations required to calculate pay item quantities
required for the project All computations should be done on relevant computation forms
as described 1n the Basis of Estimates Manual and completed as required in the

Computation Manual The computation book supports the pay item quantities and 1s
required to be submutted with the 90% and the 100% phase review submuttals The
onginal Comp book, including the Structures Comp book, shall be sent to Tallahassee as
part of the transmttal package After the project 15 let, the Comp book will be sent to the

District Construction Office with the reproducible plans

18.5 Contract Time

After the 90% completion of the design project including the completion of the cost
estimate, the plans package 1s submitted to the district construction office scheduling
engineer for establishing the contract duration Contract duration 1s the time required for
the complete construction of the contract A copy of the contract time calculations 1s
submutted to the Central Office in Tallahassee with the complete package Certain large

complex projects should have the desired contract duration established earlier in the

design process

Once the contract ime has been established for federal-aid projects, trainee manhours
should be computed The Basis of Estimates Manual has instructions for computing the

number of trainees and the number of manhours required

Revised 12/04/91
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18.6 Shop Drawings

For non-structural shop drawings, the Engineer of Record that will be
responsible for the review must be listed on the key sheet of the specific
plans, along with his/her mailing address.

Example
Engineer of Record
Lighting Shop Drawings
John Doe, P E
111 S Avery Street
Tallahassee, Florida 32301
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Chapter 19

SIGNING AND SEALING DESIGN DRAWINGS

19.1 General

The Flonida State Board of Professional Engineers has reviewed this Chapter and

15 1 concurrence with its requirements  To assure continued concurrence, the

Board will have the opportunity to review future changes

Section 334 175 of the Florida Statutes, requures that all design drawings prepared
by or for the Department be signed, sealed and dated by the professional engineer
in responsible charge of the project work, in accordance with Chapter 471, Rules
21H-19, 21H-23 and 21H-26 Such professional engineer must be duly registered
in this state Responsible charge means direct control and personal supervision
of engineering work done by oneself or by others over whom the engineer

exercises supervisory authority

This chapter will outhne the proper procedures of signing and sealing the
Department’s drawings and engineering documents It shall be the District’s
responsibility to ensure that all record sets and documents are properly signed,

sealed and dated and are retrievable on reasonable notice
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19 2 Signing and Sealing of Plans

19 2 1 Original Plans

No signatures or seals are to be placed on the onginal sheets of a plan set
Filling out the title block with 1nitials and dates 1s optional If the "Approved

by" box 1s used, the name shall be printed

The key sheet for each component set (1 e, roadway, signing, elc ) shall have
th: responsible professional engineer’s name (printed or leroyed) The
professional engineer’s registration number shall be placed under the

completion date The following format shall be used

Roadway Plans Approved By
Date
PE No

For the other components, "Roadway" should be substituted with the title of

the component set, such as "Signing and Marking"
19 22 Record Set

The Record Set shall be a xerographic copy For CADD developed plans, 11"
X 17" ("B" size) plotted to scale, 1e 1" = 40’, may be used All plans with
hand drawn sheets shall be 24" X 35" or 36" ("D" size), plotted to scale,1e 1"
= 20" Each sheet of the Record Set must be signed and sealed by the
responsible professional engineer in charge The date shall be placed
immediately under the signature and the embossed scal placed over the
signature and date  For convenience of storage, it 1s recommended that the

location of this seal be varied across the bottom area of the sheet
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19.3 Signing and Sealing Other Enqineering Documents

Engineering Documents are defined as any reports,
computations, or recommendations that influence or limit the
design engineer's decisions 1n the development of design
plans Bound Engineering Documents must be signed and sealed
on a signature page or cover letter by each professional
engineer who 1s 1in responsible charge of any portion of the
document. The date shall be placed immediately under the
signature and the embossed seal placed over the signature and
date Any document, report or computations not bound shall
require all sheets to be signed and sealed

A signed and sealed record copy of the following Engineering
Documents shall be placed 1n the District Project Records
File

- Specifications & Special Provisions

- Pavement Design Package

- Typical Section Package

- Drainage Computations

- Hydraulics Reports

- Traffic Engineering Reports and Recommendations

- Environmental Reports and Recommendations

- Soil Survey Reports and Geotechnical Analysis

- vValue Engineering Record

- Roadway and Traffic Design Standards

- All other Engineering Reports

- Permi o\occ»w:.a\—w)t{m
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19.4 Supplemental Specifications and Special Provisions

When more than one engineering discipline (Civil, Electrical, etc.),
1s involved, more than one signature may be required on the
specifications. This can be accommodated on an index sheet
indicating the pages of specifications which were the responsibility
of each engineer in his discipline. This does not mean, for example,
that a civil engineer who has expertise in traffic signals or highway
lighting, cannot seal the signal plans or specifications, as it is
entirely possible that a civil engineer could have that expertise.
If, however, a professional electrical engineer was used, he must
sign and seal the portions for which he was responsible.
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19.5 Information Requiring Certification

Engineering decilisions are often made on the basis of support
data furnished by non-engineering staff or offices These
data are to be certified as being obtained in accordance with
official Department procedures The following data are to
have the noted certification attached when submitted for use
in engineering related work

19 5 1 18 KIP Equivalent Single Axle Loads

"I have reviewed the Traffic Forecasting Procedure, adopted
by the Florida Department of Transportation, and have
arrived at the projected 18 Kip loading volumes I have
found these to be consistent with the historical traffic
data and other available information "

Name

Signature

Title

Organizational Unit

Date
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19.5.2 Proiject Traffic (Traffic to be used for Design)

"I have reviewed the Traffic Forecasting Procedure, adopted
by the Florida Department of Transportation, and arrived at
the project traffic volumes I have found these to be
consistent with the historical traffic data and other

available information."

Name

Signature

Title

Organizational Unit

Date
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Chapter 20

PLANS PROCESSING AND REVISIONS

20.1 Plans Processing

The plans package, when complete in the District, 1s mailed to the State
Roadway Design Engineer's Office in Tallahassee Thisis the first step in the

plans processing for letting

The Plans Processing Section 1s responsible for initiating the processing of
each set of plans received in Tallahassee Once the plans package has been
checked for completeness by the Roadway Design Office, copies are sent to
the Specifications Office and to Estimates for preparation of the official
estimate The reproducibles are then sent to Reprographics for reproduction
and copiles are sent to the Federal-Aid Office for Plans, Specifications and
Bstimates (PS&E) package preparation and to the Contracts Office for
preparation of the bidding documents and advertisements The time frame,
for processing the plans through Central Office to recewving bids, 1s
approximately three months (two months to process and one month for

advertising)

The processing done by each of these offices 1s discussed 1n more detail in the

following sections

2011 District Processing

The designer or project manager should prepare a contract file either
during design or before plans transmittal to Tallahassee EX-I-20~A 1S a
list of documents required for preparation of the contract file for the
project This list shall be attached to the front of a file containing all the
applicable documents which must accompany the plans to Tallahassee EX-
I-20-B consists of statements, required by FHWA, concerning
environmental re-~evaluation and recommendations for construction
inspection These statements must be 1in the contract file
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The plans package transmitted to the Roadway Design’ Office 1n
Tallahassee shall include, in addition to the contract file, the reproducible
plans, a signed and sealed xerographic bond copy of the contract plans,
the computation book and the Transmittal Letter (EX-I-20-C) All
changes after the plans have been signed and sealed must be processed
as a revasion following the appropriate procedure given 1n section 20.2 of

this volume.

201 2 Roadway Design Office

When the plans package 1s received by the Plans Processing Section in
Tallahassee, they are logged in Any components produced 1in
Tallahassee, 1 e structures plans, etc , are added in the package The
contract file will be checked to be sure that all documents needed are
included 1n the file. If the file 1s incomplete, the District Design Engineer
and the Production Management Office will be notified and no further
processing will be done until the missing information 1s received

No plans checking 1s done in the Central Office. The checklist used for

processing the plans package 1s shown in EX-I-20-D Some COmMmON errors

that are caught as a result of normal processing include

1 Plans components listed on the Key Sheet are not included in
package.

2 CES sheets are not numbered If more than one project is let under

one contract, all CES sheets are not 1n the lead 10b or the CES's are

not properly strung

Trainee manhours are not included

Box culvert data sheets are not included, if applicable

FAP number 1s not correct

O U o W

Number of sheets 1s incorrect

If all components are present, two half size coples are made of the signed
and sealed Official Record copy One half size set and the contract file
are taken to Specifications, the other half size copy and the comp book go
to Preliminary Estimates, the Official Record copy 1s filed and the
reproducible plan set 1s put 1n a temporary file
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After the Specifications Office has finished processing the plans, while
Preliminary Estimates finalizes the estimate, aerial photo sheets in the
reproducible plans will be taken to Topographics and metal piates wiil be
made of these sheets.

If the plans are not FA, the reproducible plans are taken to Reprographics
for printing after the estimate 15 complete.

If the plans are FA, the reproducible plans are taken to the Federal Aid
Office after the plates are made. The FA Office will make copies of plan
sheets needed for FA programming and send the reproducible plans to

Reprographics.

20.1.3 Specifications

The Specifications Office reviews the plans for the purpose of assembling
the specifications package for the project. The Specifications engineer
will review the typical section and plan notes relating to specs and check
the summary of pay items for flagged items that require inclusion of
Supplemental Specifications and/or special provisions. Permits, utility
schedules and other necessary information are pulled from the contract
file. Job specific and technical special provisions that were prepared and
signed and sealed by the designer are reviewed. During this time the
Specifications engineer has been building a "notebook" of supplemental
specs and special provision paragraphs necessary to cover the work
required by the plans. The specs package is assembled by word
processors from the "notebook", proofread, signed and sealed, sent to
Legal for review and then sent to Reprographics for printing.

The contract file is sent to the Federal-Aid Office.
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Project # CUINIKACLL raLn

WP #

# Special Provisions/Supplemental Spec prepared by Distnict

#* CEI Recommendation

# Incenuve/Disincentive Justification Report

# Incenuive/Disincentive SP Recommendations

# Special Work Condiuons/Times, etc (Including night work)

* DISTRICT CONSTRUCTION "STATEMENT OF APPROVAL" OF MOT PLANS

# CONTRACT TIME RECOMMENDATION
Calendar Days Recommendation

Special Acquisition Peniod
*  Preliminary Engineenng Certification

* R/W Certification

Numbwr
Reg d

# Utlity Adjustment Schedules

*  Utihity Certification
Railroad Adjustment Schedules/wage rates, etc.
* Rairoad Certificabon

*  Environmental Re-evaluation

# Ongmnal Permit(s) & Copy of Env. Permits Transmittal Letter —_—
# Occupancy Permits —_—
* Maintenance Agreement where appropnate -

Joint Project Agreements (JP A) —

*  Form FHWA-37, Federal Project Status Record
COMMENTS:

This project was developed under Certificaion Acceptance procedures Yes___ No___

Included
m File

Name Sig.
Propd MamagedDesiger

* Required PS&E component for submittal to FHWA
# Required on Plans to Tallahassee Date
EX-1-20-A
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ENVIRONMENTAL RE-EVALUATION

ENVIRONMENTAL DOCUMFNT

1 The project 1s a Categorical Exclusion under (check one)
(__)23 CFR 771 117(c) (Type 1) or

( )"Programmatic" list approved by FHWA on 2/25/88 & amended 8/10/89
which was reevaluated in accordance with 23 CFR 771 129 on , and the
adetermination remains valid

2 The environmental document for this project was a (check one)
(___)Categorical Exclusion under 23 CFR 771 117(d) (Type 2) approved on
(___)FONSI under 23 CFR 771 121 approved on ___

(___)Final Negative Declaration approved on ), or
(___)Final Environmental Impact Statement under 23 CFR 771 125 approved on
A teevaluation in accordance with 23 CFR 771 129 was approved on

Name. si1g

Project Manager/Desiquer

EX-I-20-B
Page 1 of 2
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CEI RECOMMENDATION

CONSTRUCTION ENGINEERING INSPECTION

In-house ____ or Consultant ___
Date shortlisted
Scheduled Execution*
Scheduled award of highwavy contract

Provide recommendation for resolution 1f highwav contract award occurs
before CEI contract execution (Be specific)

Does this project require any 1i1tems to be furnished by the contractor

which upon completion will be retained by the D 0 T for use outside the

limits of this project?

If so, describe the items (e g Detour Bradge, Barrier Walls, Computers,
Equipment, etc )

*This date must be prior to FHWA authorization

Name S19

Praiect Manager/Designer

EX-I-20-B
Page 2 of 2
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DATE

TO Dairector, Office of Design
Attn: State Roadway Design Engineer

FROM Dastrict Director of Production

COPIES TO
SUBJECT TRANSMITTAL OF PLANS - sScheduled Letting Date ,

Mo Yr

WPI NO (GOES WITH )

LEAD STATE JOB NO

P.E. Job Number

F.A. NO

DESCRIPTION

WORK TYPE/MIX

Oother work to be performed by Contractor via J.P A.
Job # Description

Information contained herein has been checked and verified as
needed. A plans package, sultable for processing, which consists of
the following 1s forwarded under separate cover

Reproducaible Plans
Official Record plans set
Contract File
Computation Book

The affixed signatures below indicate and attest that:

1. The plans package i1s complete, free of known errors and
has been reviewed for constructibility and bidability and
is ready for processing to an advertisement status.

2. The contract file i1s complete as noted on the Contract
File Checklist and accurate and contains all
documentation required for the PS&E package.

3. The Official Record plan set represents a true copy of
the reproducible plans set.

4. WPA and CES project descraptive information 1s correct
for advertisement purposes.

5. Where appropriate, I certify that the project was
designed in compliance with the Certification Acceptance
Agreement dated July 30, 1990.

Name: Sig.
Project Manager/Designer
Name: Sag.
District Director - Production
EX-I-20-C
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W.P.I. No.:

State Project No.:

Exhibat I-20-D

PLANS PROCESSING PROCEDURE

F.A. Project No.:
Processed by: Date:

1. Log plans in.

2. Check Plans Transmittal Memo for signature of
District Dairector of Production or the District
Secretary.

3. Check Contract File for list of contents.

4 Check for structure plans and include in package
1f requested by Distract.

5. Order 3 (4 1f Turnpike) half-size copies.

6. Check number of sheets in one half-size copy.

7. Log reproducible and signed & sealed plans and
comp book, if available, to file room.

8. Deliver contract file and one half-size plan set
to Specaifications Offaice.

9. Delaiver one half-size plan set to Preliminary
Estimates Offaice.

10. Get plates of aerial photo sheets.

Revised 03/04/92

1-20-8.0



2014 Prehminary Estimates

Estimates makes a run of the estimate as entered by the Distmrict  This locks the job
so that no further changes can be made Currently, the personnel in C QO Plans

Processing are the only people who can authorize an unlock

Estimates then takes a brief look at the plans from a contractor’s standpoint to see
if there 1s enough information to bid the job The Estimates engineer runs searches
to check prices, calls supphers, etc to be sure he has the most current price
information available He checks the District’s price overnides and contacts the

District as necessary to resolve differences of opinion

The Specifications are reviewed Geographic location, maintenance of traffic, special
permit conditions, etc may weigh heavily 1n the overall estimate After all 1ssues are
resolved, the job 1s transferred nto the official estimate system A copy of the
estimate 18 sent to the FA office for use in the PS&E package The Comp book 1s

returned to Plans Processing

2015 Reprographics

Reprographics prints and assembles sufficient reduced size plan sets and specification
packages for distribution and sale to interested bidders, matenal suppliers, etc as
requested Distribution of half-size plan sets and spec packages 1s made to the
offices of design, federal-aid, specifications, estimates, minority programs, and the

appropriate District and Gamesville Testing offices

Immediately upon printing both the plans and the specs, the Project Manager named
on the key sheet will be furmshed a complete set of half-size plans and complete
specifications ~ The Project Manager will mitiate a concurrent review for
inconsistencies and will handle appropriate revisions as necessary to maintain the

letting schedule
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When Reprographics has completed processing the plans, the reproductble plan set

shall be returned to the design file room

2016 Federal-A1d Office

If a project 1s federal-aid and was prepared under Certification Acceptance, the
Federal-Aid Office certifies that fact to FHWA and requests authorization to advertise
for receipt of bids and obligation of Federal funds The PS&E package and

appropriate program documents are transmitted to FHWA

If the FA project was not ehgible for CA, the Federal-Aid Office assembles the
complete Plans, Specifications, & Estimates (PS&E) package This package, along
with appropriate program documents, 1s submitted to FHWA for review, approval,

authorization to advertise for receipt of bids and obligation of Federal finance

2017 Production Management

The Contract Letting Coordinator, 1in the Production Management Office, tracks the
progress of plans, etc through the various processing stages Progress 1s tracked via
the "Plans Processing Report”, which shows the ten week critical schedule a project
must meet when being processed for a particular monthly letting  Outstanding 1ssues

that must be resolved to meet the processing schedule are highlighted 1n this report

The Production Management Office and the Plans Processing Section of Roadway
Design venfy plans to Tallahassee Projects with complete plans and contract file
on time and no outstanding 1ssues are immediately accepted for processing During
the ten week schedule, any problem which impedes processing 1s reported to the
Contract Letting Coordinator Projects having deficiencies which are not resolved
by the Authorization Date/Advertisement Date are rescheduled for a later month The
Production Management Office produces and distributes a report which shows project

deficiencies and production slippage
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Approximately three weeks before scheduled advertisement, a list of
prospective projects for advertisement 1s circulated to the Comptroller and
Contracts Administration On the scheduled date of advertisement,
Production Management is advised of Authorization by the FA Office and
of funding the Comptroller and advises Contracts Administration as to
which projects to advertise Immediately upon advertisement, the
Production Management Office produces and distributes a list of all
prolects currently and sucessfully advertised for the next letting

201 8 Contracts Administration Office

After completion of processing by Preliminary Estimates, the Contracts
Administration Office bedgins preparing the prolect advertisement and
Contract Proposal Upon receipt of Production Management's list of
prospective projects, Contracts Administration prepares and prints the
"Notice to Contractors", including approximate quantities from the CES

The legal advertisement 1s prepared and mailed to local newspapers The
first publication of the advertisement 1s twenty-eight days before letting

and the next 1s seven days later

Any revisions to the plans package during the advertisement period are
handled as addenda to the contract advertisement

Orders for plans and related documents pertaining to advertised projects
are received by the Contracts Administration Office and sent to

Reprographics to fill and process for mailing

Bids are received, opened, recorded and read aloud on the scheduled day
of lettang

201 9 Construction Office

The reproducible plans and the comp book(s) are sent to the District
Construction office by the Central Office after the project is let As
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changes are made durindg construction, these changes are t
legible form, on the reproducible plan sheets Xerographic bond copies of the
revised sheet shall be signed and sealed by the Engineer responsible for the
construction change and transmitted to the District Design office and to the
Roadway Design Office in Tallahassee for insertion in the oOfficial Record’
At the completion of construction, all signed and sealed revisions should be
on file 1n the central Office of Design's files Final Estimates will use the
Official Record plans as the "as-built" plans for final payment Three years
after payoff, the Official Record will be microfilmed

'These sheets will be 1nserted behind the Key Sheet and will NOT replace
the original signed and sealed sheet
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20.2 Plan and Specification Revisions

Plan revisions are occasionally necessary to change reproducible plans after the Official Record
has been signed and sealed by the responsible professional engineer Any such change after

signing and sealing 1s a revision

Necessary revisions are the responsibility of the District, however, Central Office staff are
available to assist with munor revisions All revisions shall be processed through the Plans
Processing section in Central Office Design. For major revisions the Plans Processing Section

will coordinate the change or send plans back to the District and/or provide space 1n Tallahassee

for the District to come and make the changes
There are four possible ‘Revision Stages’ for any project

1 Signed and Sealed (SS) Record prints or Technical Special Provisions are signed and sealed

and are 1n the District.

2  Signed, Sealed and Shipped (SSS) (Reproduction 1s not complete) Record prnints and

Technical Special Provisions are signed and sealed and processing by the Central Office 1n
Tallahassee has begun

3 Signed, Sealed and Shipped (SSSR) (Reproduction 1s complete) The Plans and

Specifications package 1s in Tallahassee, all processing 1s complete and plans and the

Specifications have been reproduced

4 Let to Contract (LTC) Project let to contract Project may be under construction

The revision process for each stage 1s discussed 1n the following sections
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2021 Signed and Sealed (SS)

Plans When plans are 1n this stage and changes are necessary, the following steps will be
required:

1 Once the plans are 1n the District office, the District Project Manager/ Coordinator
must concur 1n a revision by a consultant. The responsible professional engineer

makang the plans revisions shall complete the revision block on all revised sheets and

sign and seal revisions as noted 1n Chapter 19 Where no revision block exists (key
chaste nav itome chaate atre ) thoa roavicinn Aate hrmaf dacorintinn Af rauvicinn and tha
DLIAY LDy P‘l’ AW IR LD ORIV wiv )’ HiIW IV VIOIVII VWA, Viivi UwOvL Iytl\lll Vi 1w VI1DIVEHL Al v

mtials of reviser shall be noted on the sheet. (Lower night for key sheets and along

the top of computer generated pay item sheets)

2 For in-house projects, the designer must follow the revision process outhined in

Chapter 19
3 No revision letter 1s required for plans revised at this stage

Specificanons When Technical Special Provisions are in this stage and changes are

necessary, no revision letter 1s required
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2022 Signed, Sealed and Shipped (SSS) - Reproduction 1s not
complete

Plans When plans are in this stage and revisions are necessary, the following steps will be

required

1  Unless revisions are being made 1n Tallahassee, plans must be requested to be returned
to the Distnct for both 1n-house and consultant plans When consultant-prepared plans
are returned for revision, the District will be responsible for sending plans to the

Consultant
2 If plans are federal-aid and are not ehgible for CA, FHWA concurrence must be

obtained prior to making major revisions

The District Design Engineer or Project Manager/ Coordinator must concur 1n revision
The responsible professional engineer making the revision shall complete the revision
block on all revised sheets and sign and seal revisions as noted in Chapter 19 Where
no revision block exists (key sheets, pay item sheets  etc ), the revision date, bnef
description of revision and the imtials of revisor shall be noted on the sheet (Lower
night for key sheet and along the top of computer generated pay item sheets )

A revision letter 1s required (see Exhibit I-20-E)

Whenever a revision involves pay items and/or quantities, the CES will be unlocked
for 24 hours once the revision letter 1s received  All quantities, pay items, computation
books, etc , shall be updated as part of the revision

7 The roadway key sheet shall have all the revisions noted in the lower left hand corner
of the sheet See Exhibit I-20-F (A revision to the Key Sheet 1s noted on the nght
side of the sheet)

8 When the project contains other components such as signing and pavement markings
or signalization plans, the revisions shall be made on the plan sheets, and all the
revisions, along with the other component revisions, noted on the lead key sheet only

9  The revision package submtted to Tallahassee shall include the revised reproducible
plan sheets, one sng]'ned and sealed bond copy of the revised sheets, two 11" x 17"

copies of the revised sheets and the revision letter

Specificaions ~ When Technical Special Provisions are in this stage and revisions are

necessary, no revision letter 1s required
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20 2.3 Signed, Sealed and Shipped (SSSR) - Reproduction 1s

Complete
Plans When plans are 1n this stage and revisions are necessary, the following steps will
be required:

1  Unless the revisions are being made in Tallahassee, plans must be requested to be
returned to the District for both in-house and consultant plans When consultant-
prepared plans are returned for revision, the District will be responsible for sending
plans to the Consultant

2 If plans are federal-aid and are not eligible for CA or if auth(;rlzatlon to proceed with
advertisement has been received, FHWA approval must be obtained prior to making
major revisions

3 The District Design Engineer or Project Manager/ Coordinator must concur 1n revision

4 The responsible professional engineer making the revision shall complete the revision
block on all revised sheets and sign and seal revisions as noted in Chapter 19 Where
no revision block exists (key sheets, pay item sheets  etc ), the revision date, bnief
description of revision and the imitials of revisor shall be noted on the sheet (Lower
nght for key sheet and along the top of computer generated pay item sheets )

A revision letter 1s required (see Exhibit I-20-E)

6 Whenever a revision involves pay items and/or quantities, the CES will be unlocked
for 24 hours once a revision letter 1s received All quantiies, pay items, computation
books, etc , shall be updated as part of the revision

7 The roadway key sheet shall have all the revisions noted 1n the lower left hand comer
of the sheet See Exhibit 1-20-F

8 When the project contains other components such as signing and pavement markings
or signalization plans, the revisions shall be made on the plan sheets and all the
revisions, along with the other component revisions, noted on the lead key sheet only

9.  One signed and sealed bond copy of the revised sheets, and a copy of the revision
letter shall be sent to Central Office Design to update the Official Record
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10  If nme remaimng untl letting date 1s fifteen working days or less by the time the
revision will reach the Central Office, processing of the revision must be approved by
the Drirector, Office of Design and the Director, Office of Construction

11 No revisions are allowed within five working days of letting After this date, the
project must be let as 1s or withdrawn from the letting, unless otherwise approved by
the State Highway Engineer and the Distnict Secretary Withdrawal of the plans
package after advertisement requires the approval of the State Highway Engineer and

the Distnict Secretary

Specifications  All revisions that deal with Specifications only shall be sent to the State
Specifications Office, Attn State Specifications Engineer, Mail Station 31 Items 10 and 11

above also apply to the specification revision process
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DATE:

TO:
APPROVAL:
CONCURRENCE:

COPIES TO:

SUBJECT:

1l of

State Roadway Design Engineer, Attn: Plans Processing
, Responsible Engineer
, Distraict Design Engineer

Specifications Office, Contracts Office, FA Office,
Estimates Office, Reprographics

W.P.I. No.(s)

Letting (mo./yr/)

State Project No. (s)
F.A. Project No. (s)
County S.R. No.

This 1s to advise you that a revision was made to the plans and/or
special provisions and the sheets listed below will require

reprinting. The revision package includes.
SP(s) Reproducible Plan Sheet (s)
Updated Comp Sheet (s) Signed and Sealed Print(s)

PREPARED BY:

REQUESTED BY:

PROCESSED BY:Central Office DATE:
AUTHORIZED BY:FHWA DATE:
APPROVALS IF WITHIN 15 WORKING DAYS OF LETTING:
SIG. DATE - SIG. DATE:
Director of Design Director of Construction
Sheets No. (s) Descraiption of Revision
EX-I-20-E

1 of 2

Revised 12/04/91 1-20-18 0



DATE: — OF __
PROJECT NO.
Sheets No. (s) Descraiption of Revision
EX. I-20-E
2 of 2

1-20-190

Revised 12/04/91
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2024 Let to Contract (LTC)

Plans When changes to the plans are required after the letting, the revision

process 1s as follows

1 If plans are federal-aid, FHWA approval must be obtained prior to making
revisions

2  The Distnct Design Engineer or Project Manager/ Coordinator and the
responsible professional engineer should be contacted to concur 1n revision

3.  The responsible professional engineer making the revision shall complete the
revision block on all revised sheets and include in the description that the
revision 1s for a Supplemental Agreement, engineering change, etc  The
revised sheets shall be signed and sealed as noted in Chapter 19 Where no
revision block exists (key sheets, pay item sheets  etc ), the revision date,
brief description of revision, and the wnitials of reviser shall be noted on the
sheet (Lower right for key sheet and along the top of computer generated pay
item sheets )

4 All pay item sheets, quantity sheets and tabulation of quanuty sheets, shall have
the ongmnal quantity marked through, not erased, and the revised quantity
wrntten above, below or beside the old The computation book must be
updated

5 The roadway key sheet shall have all the revisions noted 1n the lower left hand
corner of the sheet and note the revision as being for Supplemental Agreement,
engineering change, etc  See Exhibit 1-20-F

6 When the project contains other components such as signing and pavement
markings or signalization plans, the revisions shall be made on the plan sheets

and noted on the roadway key sheet only

1-20-210 Revised 12/04/91
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A letter addressed to the District Construction Engineer must accompany signed
and sealed bond copies of the revised sheets to the District Construction Office
The letter will address the reason for the revision, who requested the revision,
who approved the revision, and if FHWA has concurred All existing pay
items that are affected must be histed with onginal and revised quantities
Deleted or added pay items must also be shown Copies of the letter will go
to the Distnict Secretary, District Design Engineer, FHWA, State Construction
Office and State Roadway Design Office (see Exhibit 1-20-G for example
letter) The District Construction Office shall send signed and sealed bond
copies of the revised sheets to the District Design Engineer and to Central

Office Roadway Design, Attn Plans Processing Section, MS 32

Specifications  When revisions to the specifications package are required after the

letting, the following process will apply

1

The revision shall be signed and sealed by the professional engineer making the
revision

A letter addressed to the District Constructton Engineer must accompany signed
and sealed revised specs to the District Construction Office The letter wall
address the reason for the revision, who requested the revision, who approved
the revision, and if FHWA has concurred All existing pay items that are
affected must be listed with onginal and revised quantities Deleted or added
pay items must also be shown Copies of the letter will go to the District
Secretary, District Design Engineer, FHWA, State Construction Office and
State Roadway Design Office (see Exhibit 1-20-G for example letter) The
District Construction Office shall send signed and sealed copies of the revised
specs to the District Design Engineer and to the State Specifications Office,

Attn State Specs Engineer, MS 31

Revised 12/04/91 1-20-220



20.2.5 Complete Project Revisions

Hoan entire project s requested to be retumned to the Distiict for sevisions
during or atter Central Office processing, the tollowing steps will be required

for resubmuttal

1 The plans and computation books shall be resubmitted with a new

contract file containing those items which need to be updated

2 The lead Key Sheet shall be noted “Plans Completely Revised" 1n the
lower left corner and dated The revision block on each sheet that 1s

revised shall be completed by the revisor and dated

3 A revision letter stating that 4 complete reprint 15 necessary shall

accompany the transmuttal package

4 A copy of each plans sheet that 15 revised shall be signed and sealed 1n

accordance with Chapter 19  The signed and sealed sheets will be

included with the Record Set in the Central Office

20.3 Automated Plans (CADD)

Untl the contract 1s awarded, the revision process will be the same tor manual or CADD
produced plans, except that 1f the plans arc automated, the revisions must also be

automated to be compatible with the tutute plans retention system  Revisions made

during construction need not be automated

1-20-23 0 Revised 08/30/91



DATE July 22, 1988

TO John Doe

FROM Jack Smuth

COPIES TO  Jimmy Brown, Charlie Black, Frank White
SUBJECT State Project 00000-0000

Mernidian Road Revisions

Due to a commutment by the Department, the retention area #1 right of Station 75+87 has been

revised to provide additional storage These changes are indicated on sheets

5 Summuaries of Earthwork and Sodding revised
32 Excavation in SW comer indicated
83 Excavation indicated

The City’s project on John Knox Road has not been let Therefoie, the following revisions are

required, with changes indicated on sheets

13 Existing revised, exception removed
43 Existing revised
S-5 Existing 1evised, exception iemoved

We have also corrected an error on Sheet 5 on the Summary of Underdrain  The plans have been
changed to show 300 LF between
Station 60+00 to 72+00, the total has been tevised to 6039 LF

The above revisions have changed the Quantities for the following pay 1tems

EX -1-20-G
1 of 3

1-20-24 0



John Doe
July 27 1988
Page 2

ITEM

NO_

120-1
300-1-2

300-1-6

312-70
440~1-10

520-1-10
570-5
570-9
575-1
5331-2
5332-2-7
5337-1-5
706-1-12
711-4
711-6-181

711-6-241

711-8~41

DESC

Reg Exc
Bit Mat'l
{Tack)

Bit Mat'l
(5t)

Cover Mat!'l
Underdrain
Type 1
Curb &
Gutter
Fertilizer
Water
Scdding
Type S
Type II
Friction
Course

Ref Pav't
Marker
Directional
Arrows
Traffic
Stripe {18")
Traffic
Stripe (24")
Traffic
Stripe (4")

ORIGINAL NEwW
QUANTITY QUANTITY
1412 CY 3,399
6334 gals 6,545
6268 qgals 6,522
20893 sY 21,738
8239 LLF 6,039
14,324 LF 14,515
1 2 Ton 14
13.535 15 885
13,103 sy 15,377
2,799 1 2,830.8
2256 7 TN 2,332.7
34,386.0 SF 35,231
966 EA 997
58 EA 59
961 LF 1029
562 L.F 639
5 713 NM 5 864
I-20-25 0

INCREASE DECREASE

1,987
211

254

845
2,200

191
02
2 350
2,274
317
76 54

845

31

68

77

0 151

EX -I-20-G
20f3
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John Doe
July 27, 1988
Page 3

In addition to these changes, the project number has been changed on sheet 25, 27,
and S-2, on Sheet 28, signatures have been added

It has been requested by Property Analysis Corporation that the outfall right of
Station 75+87 be shifted Mr. Miller advised me the City i1s in agreement with this
shift of right-of-way for the outfall Since the Department has a joint project

agreement with the City to construct the outfall of Station 75487, Stuart Christmas
advises me that the agreement should be modified. Mr Christmas is reviewing the
agreement to determine i1f the City can be held responsible for all additional cost
caused by the change in the outfall location These plan revisions will be

transmitted at a later date.

By copy of letter, I am requesting that Frank White coordinate any revisions for
permits

1f you have any questions, please call me at XXX-XXXX

EX -1-20-G
30f3
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Chapter 21

CONSULTANT PROJECT MANAGEMENT

21.1 General

The Florida DOT may elect to use a consultant to provide all or a

portion of the engineering services required for a transportation
project. Guidelines for use 1n acquiring and managing such a
consultant are contained in the Florida DOT Project Management

Guidel ines, HHASEIAS AT 1B rrienw The reviscd Manuol I

Nnow C&\)a.l\dblt
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21.2 Project Definition

Once the project is included in the Florida DOT's Adopted Five Year
Work Program and a decision has been made to acquire professional
services, the work to be performed by the consultant must be
carefully defined and stated in Project Concept Reports and Scopes of
Work.

21.2.1 Project Concept Report

The Project Concept Report serves the function of 1dentifying
project goals and constraints. This document would precede and
be supplemental to the normal scope of services and would
identify and define existing conditions, 1ssues, concepts and
criteria. It then could provide the basis for the detailed scope
of consultant services.

21.2.2 Scope of Services

The Scope of Services document 1s the cormerstone of the
consultant procurement process. This document specifically
cutlines the features of the project in sufficient detail to form
the basis ofﬂmetedmicalarﬂpncepmposalstobesuhmttedby
the consultants. It also forms the basis for the Florida DOT’s
evaluation of these proposals and for the preparation of the
Florida DOT’s man-hour estimates for each work camponent.
Subsequently, it becames the primary camponent of all contract
agreements. This document should 1temize all aspects for which
ﬂxecorsulta:rtisrasponsibleardallaspectsforwhichthe

department is responsible.

I-21-2.0



21.3 OConsultant Acquisition

Consultant acquisition is accamplished according to established rules
and procedures and includes; reguests for proposals, proposal
evaluation, negotiation and contract execution. Each of these are
further explained in the Project Management Guidelines and in

o*— the contractual Services Officess pecotitet .

21.4 Technical Management

Technical Management consists of the application of proper planning,
monitoring and control techniques applied throughout the life of the
project. This process 1s used to guide the project through the many
technical disciplines and their interfaces in order to ensure timely
interaction and successful campletion. Proper documentation of all
deliverables as required by the scope of services as well as every
decision reached as a result of imuiry or coordination meetings 1is

required. For further explanation, consult the Project Management
Guidelines.

I-21-3.0
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21.5 Oontract Administration

Om1txactadminlstrat1misrequixedtoensurethattheternsofthe
consultant contract are met and to verify that any modifications to
the contract, such as time extensions and supplemental agreements,
are necessary and conform to the original agreement. Periodically,
throughout the 1life of the contract, consultant progress will be
measured and documented for the purpose of providing progress
payments. Ultimately, all oftheaboveisusedasabasistograde
the consultant upon campletion of the contract. Each of these areas
iscoveredlnthepmjectl‘ianagenentaudelirﬁa:ﬂbymstmg
Contractual Services Office’s procedures.

21.6 Scheduling and Coordination

A major objective of project management is to determine the
relationship of different tasks to each other, and to schedule and
control these tasks so that the project is carried out logically and
efficiently. In accomplishing this, the project manager should
include status meetings as a routine part of the project schedule.
The meetings should be held on a periodic basis, usually monthly.
Thepnposeofth&semeetingsmllbetodiscnsstheprogmsofthe
pro]ec.:t and to make decisions for'.c pr“hrﬁrba:;rg?r of the sarvices.
Fuﬂ:tlonalaxeananagersaswellaS/\ agencies should attend as
mqulredtosharemfomatlmamtodevelopanm‘derstarﬂnngofhow
their activities blend into the overall project adbjectives. Further
dismssionoftlmeareascznbefomdmtheprojectldanaqement

I-21-4.0



21 7 Consultant Use of Department Computer Programs

The Depairtment has various compute:r programs which are of great value to
the designer A listing of availible programs should be included in the
scope of services Consultants may 1equest the use of appropriate

programs through the FDOT Project Manager/Coordinator
Various CADD files are also available for use by the consultant on

projects for the Department Information and authorization for use of

these files may be obtained from the District CADD Coordinator

1-21-5 0 Rev 2/15/90



Chapter 22

ARCHITECTURAL PLANS

22.1 General

Designs for building construction projects are normally based on
square footage requirements as established by the Florida DOT’s
owner/user unit and the District Fixed Capital Outlay coordinator.
Square footage requirements shall be in compliance with the
Department of General Services space criteria (Form BPM 4056 R2-86)
and based on anticipated staffing and use. The size of rest area
buildings 1s determined by the mmber of toilet fixtures required.
The mmber of toilet fixtures and parking places required at the rest
area are computed based on the 20 year design traffic of the
haghway. These camputations are done on a Facilities Computation
from (Ex-I-22-G) and became a part of the project file.

The construction of all new Florida DOT buildings and renovations or
additions to existing buildings require plans and specifications
signed and sealed by a Licensed Florida Architect (F.S. 481).

Consultant contracts for architectural design of buildings in the
Districts shall be administered and managed in the District office.
A very detailed project definition and scope of sexrvices is essential
to a successful architectural design contract.

Architectural plans often include other engineering plans.
Typically, this requires the acquisition of engineering
subconsultant (s) to perform those services for which the architect is
not qualified under F.S. 481.

The architectural services required for the design of a building are
generally done in four phases as listed below:

I-22-1.0



Requirements and criteria for the four phases are addressed in this

chapter.

Schematic Design Phase
Design Development Phase
Contract Documents Phase
a. COonstruction Plans
b. Specifications & Special Provisions
c. Construction Cost Estimate
Construction Phase
a. Shop Drawing Review
b. Scheduled Periodic Construction Site Visits
c. Review of Contractor Pay Requests
d. Substantial and Final Inspections

I-22-2.0



22.2 Oodes, Riules and Requlations

A. Codes, Rules and Regulations

l.

Certification: The Design Professional shall provide
with each of his formal design review sulmissions a
listing of all codes and regulations which are
applicable to the project. He shall further certify
over his sagnature, that his design documents fully
camply with those codes and regulations.

B. Applicable Codes, Rules and Regulations

1.

Building Codes: The design professional should use the
following codes as applicable. Refer to Chapter
13D-17, Florida Adminmistrative Code and Sections 553.43
and 553.73, Florida Statutes.

The Standard Building Code applies, current edition.
DadeCamtydoesmtusetheStarﬁardmlldmgCOde.

Fire and Iafe Safety: All requirememts of the National
Fire Protective Association, including the ILife Safety
Code (NFPA 101), current edition, shall apply.

Electrical and Plumbing Codes: Florida Electrical Code
Part II, Chapter 533.19, Florida Statutes (National
Electrical Code, current edition). NFPA 90a, 1978, air
conditioning and ventilation.

Handicap Code: All requirements of the "Uniform
Federal Accessibility Standards”, and ANSI A117.1,
"Standards for Making Buildings and Facilities
Accessible to, and Usable by, Physically Handicapped
People", current editions, shall apply.

I-22-3.0



5. State Requirements: The following agencies have been

charged by law with the respansibility of protecting
the public health, safety and welfare in the following
areas:

a. Fire Protection Rules and Requlations, State Fire
Marshal’s Office.

b. Rules of Florida Industrial Comnission, Department
of Commerce, Division of ILabor, Bureau of Workman’s
Compensation enforce OSHA Building Standards
CFR-291926.

c. Florida Hotel and Restaurant Division, Statutes and
Rules, Department of Business Regulation.

d. Rules and Regulation of the Division of Health,
Department of Health and Rehabilitative Services.

€. Rules for the Physically Disabled, Chapter 13D-1,
Department of General Services.

f. Florida Electrical Code, Part II, Chapter 533.19,
Florida Statutes, Department of General Services.

g. FLEET, Florida Lifecycle Energy Evaluation
Technique, Chapter 255.251, Florida Statutes and
Chapter 13D-10, Florida Administrative Code, Department
of General Services.

h. Energy Efficiency Code for Building Construction,
Chapter 553, Florida Statutes.

Inevezycasewheretheregulatimsandmlesoftheabove
agencies apply, they shall be complied with in the
development of the project.

I-22-4.0



Approval

It 1s the responsibility of the Design Professional to
determine which other authorities have Jurisdiction amd
assure that the development of the project is fully
coordjxntedmthtlmeagemiesamtmttheirrequiranents
are accammodated in the documents so that all approvals can
be readily ocbtained. This coordination starts with the
schematic design and must be campleted prior to taking of
bids, so that delays in start of construction do not occur.

1.

Sewage

Connections or facilities for discharge of 2,000
gallons or less in 24 hours requires submission of
DER-14-4 to the Florida Department of Envirommental
Requlation or other designated permitting agency. See
DER 17-3, Water Quality Standards and DER 17-16, Waste
and Domestic Wastewater Plants.

Zoning and Comprehensive Planning

All local governments, as required by Chapters
163.315(5), 163.3165(8), 163.3194(1) and 163.3211
Florida Statutes, have or will adopt camprehensive
plans and zoning. The State, as 1s any Owner, is
cbligated to develop their property in accordance with
the adopted plans or codes and obtain reviews and
approvals 1including variances as required. The
Architect should begin this coordination early in the
deslgnpmcessardcanyltthxulghtotheerﬂto
exﬂuethattheprojectmeetsalllocalrequlrements
and to resolve conflicts as they arise.

I-22-5.0



Use and Develcpment Permits

Certain use and development permits are required by
local, State and/or federal agencies prior to

camnencement of construction. These permits, covering
such items as sewage, water, air quality, etc., must be
obtained prior to release of documents for bidding. It
is the responsibility of the Architect/Engineer to
identify each such permit and to apply for these on
behalf of the Owner.

Fire Department

The Design Professional is expected to work closely
with the Fire Department serving the project area, and
to accamodate their fire fighting methods, equipment,
hose threads, etc.

Flood Prone Areas

Every site plan shall be evaluated for flood hazard and
meet the minimm building requirements mandated by the
National Flood Insurance program. If the local
permitting office can not provide the necessary
information, a flood hazard evaluation may be requested
from: Mr. Howard Glassman, State Assistance Office,
Federal Flood Insurance Program, 256 Howard Building,
2571 Executive Center Circle East, Tallahassee,
Florida 32301.

I-22-6.0



FLEET

Every building over 5,000 square feet in area and
leased space of over 20,000 square feet 1s subject to
the provisions of Chapter 255.251, Florida Statutes and
Chapter 13D-10 Florida Administrative Code. This
program 1s admnistered by the Technical Evaluation
Section, Bureau of Construction, Department of General
Services.

I-22-7.0



22.3 standard Document Requirements

A.

Drawing Size
i/ 7
24 X 3570 307

All drawings shall be 381 32 (O-bige&. For border size

and other sheet format information see paragraph 1.4
(IT-1-3.0) of this marmal.

Specification Size

All specifications and special provisions shall be printed
in an 8 1/2" by 11" format, bound on the left hand side in a
permanent type binder.

Lettering

All lettering shall be vertical uppercase and must be plain,
free of adorrment, and legible; minimm size shall be 1/8"
when reduction is proposed. All symbols shall be clearly
separated from one another and from adjacent lettering or
lines.

Scales

Scales should be located directly under the title of each
plan, elevation, section, detail, etc. The scale should be
given as an example of the object drawings, 1i.e.,
Scale: 1/8" = 1’-0".

Title Blocks

The title block on each drawing shall appear in the lower

right hand cormer along the right margin. It shall contain
information as delineated in Ex-I-22~A & I-22-B.

I1-22-8.0



Title Sheet, Pages and Bindings

Title sheets, title pages, anxd binding of docaments shall
caply with the provisions of Ex-I-22-C (text) & I-22-D
(layout of drawing, key sheet).

Signature and Seal

All final reproducible contract documents submitted by the
Design Professional shall bear the appropriate professional
signature. The Architect shall submit three originally
signed and sealed sets of prints of the plans and
specifications to serve as record sets of contract
documents.

Drawing Arrangement

The drawing shall be arranged by subject category.

Key Sheet

Cival

Architectural (including site plan)
Structural

Mechanical

Plumbing

. Electri

W N
. .

N o O e

Specification Organization

Specifications shall be organized in accordance with the
format of the Uniform Construction Index as adopted and
established by the Construction Specifications Institute
(CSI) or The American Institute of Architects (AIA).

I-22-9.0



22.4 Schematic Design Phase Requirements

A.

A Schematic Design Phase shall be required as a part of all
architectural design services.

The Schematic Design Phase shall include, as appropriate,
but not be limited to:

1.

A narrative description of the design and construction
concepts and how they are responsive to the project
requirements.

A plan showing how the project fits into the master
plan for total facility development.

Site plans showing existing and proposed roads,
circulation elements, utility systems, plantings and
special site features.

Studies and reports relative to the site and 1its
topographical, ecological, botanical and other
features contributing to the solution or requiring
significant alteration of the existing site.

A description of existing zoning and other site
conditioning factors restricting development and their
solutions or recamendations for resolving them.

Floor plans, elevations, building sections, amnd

sketches as necessary to adequately present the
concept.

I-22-10.0



10.

11.

13.

If the project is an addition, or is otherwise related
to exasting buildings on the site, the plans shall
show such facilities and their general arrangements
and relationships.

The general description analysis, and sketches, where
applicable, of the design and construction concepts
shall be provided for architectural, structural,
plumbing, fire protection, mechanical (HVAC),
camunications, electronics and electrical systems.

Mechanical and electrical descraptions, including
computerized building management systems, shall
indicate proposed systems and equipment 1n suitable
detail, and be accampamied by a camplete schematac
format to enable an energy design submission of FLEET
1n compliance with Florida Energy Conservation in
Building Act. See Volume III of the Energy
Conservation Guide.

Specific layouts of camplex areas such as mechamcal

rooms, camputer roams, operation areas and conference
roams.

Description of the features ard provisions provided in
the facility for use by the hamdicapped.

Detalls as required.

A statement of the provisions that will be taken to
satisfy acoustic requirements.

I-22-11.0



14.

15.

Outline specifications, using CSI/AIA format.

An identification and presentation of code
requirements. Provide a review of codes having a
bearing on the project and report specific problems
encountered in conforming to these codes as well as
solutions, waivers or variances, if any, being pursued
or required.

I-22-12.0



22.5

Design Development Phase
22.5.1 General

Upon approval of the Schematic Design Phase arnd receipt of the
Notice to Proceed into the Design Development Phase, the Desagn
Professional should proceed with the amplification and
refinement of his advanced schematic design study to
camprehensive Design Development documents.

22.5.2 Development Procedures

The Architect should, with the concurrence of the Florida DOT,
schedule necessary conferences and meetings with the Florida DOT
and other affected parties, to ensure that the project 1s
developed 1n a coordinated and optimum manner.

22.5.3 Reviews

A. General

The Design Professional shall submit the Design Development
documents to the Florida DOT and other agencies (those
agencies having jurisdiction or approval requirements) as
designated by the Florida DOT's Project Manager and with
his concurrence, schedule a Design Development review
conference. At that oonference, the Design Development
shall be presented by the Architect/Engineer and be
explained in depth and detail as appropriate. The
Architect shall provide minutes of this review conference
to all attending parties.
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The Design Professional shall confer with the Florida DOT
and other persons attending this conference, responding to
all questions and comments. If the comments are critical
and require response prior to proceeding with the next
phase of the project, 1t shall be the responsibility of the
Design Professional to submit such response as soon as
possible.

B. Conceptual Approval

Ifthedevelopnentlsfan'ﬂtobeacceptablebythose
present, the Florida DOT may 1ssue conceptual approval of
the Design Development Phase 1n order that the Architect

may proceed with the development of the next phase.

22.5.4 Submission Requirements

A. General

The Architect shall present sufficient documentation in the
form of drawings, specifications, design criteria, and cost
factors. This shall include working sketches and models as
necessary to fully explain and establish the scope of the
project and all of its particulars so as to be readily
understood by lay and technical reviewer. The design
criteria shall supplement the Design Development drawings,
specifications and cost estimates. It shall be a
presentation of facts sufficiently complete to demonstrate
that the concept of the project 1s fully understood and
that the subsequent design details in their presentation in
the final plans and specifications will be on a sound
professional basis.
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The criteria, the basis for design, may be in any form or
any cambination of forms. It should be for all intents ard
purposesacopyoftheworku\gdatauponwhichthedsign
is based. Sketches, calculations, notes, econamic analysis
and any other pertinent data shall be presented as the
design criteria. The information to be presented
consisting of drawings, specifications, cost estimates and
design criteria, should be complementary and should
include, but not be limited to, the categories described.

B. Site
The information pertaining to the site and its development
should be presented as an entity passing across
professional disciplines. It should include, but not be
limited to:
1. Information Data
Location plots, property and topographical
surveys, subsurface boring, lots and plans,
ecological and botanical surveys, and other
appropriate information.

2. Master Plan

A copy of the Master Plan indicating the location
of the project and total scheme, 1f applicable.

3. Envirommental Considerations

Necessary design data, specifications, and cost
estimates for preservation, dust, erosion,
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sedimentation and runcff contrcl, where
applicable, as an integral part of the design and
construction project. Such controls will be
limited to the areas involved in the construction
operation and those required by applicable
ordinances, rules, laws, etc. Envirormental
control will not be confused with landscaping.
The information provided will include statements
regarding the type of treatments selected, the
affected areas, and the reasons for the selection
of the type of controls chosen.

Grading and Site Development.

a. Site Construction

All permanent features to be constructed on the
site.

b. Roads, Walks, Paths and Parking

The data provided, in addition to the proposed
development, should include a statement of the
general soil corditions with a brief outline of
the so01l1 exploration and testing performed as
related to the development of roads, etc. The
type and volume of traffic, controlling wheel
loads, classes of surfacing under consideration
with justification for same, and any deviation
from criteria fitness for those classes should
also be included.



Utility Services

All existing and proposed utility services
including runs, locations capacities, sources,
characteristics, materials and installation
methods should be fully described.

a. Electrical

(1)

(2)

(3

(4

(5)

A statement relative to the adequacy of
the primary supply at the point of
takeoff. If the primary source 1is
inadequate, state measures proposed to
correct the deficiency.

The electrical characteristics of the
power supply to the site or area,
including circuit interrupting

requirements, and voltage regulations.

An estimate of the total connected load
and resulting kilowatt demand load by
applying proper demand and diversity
factors 1f a group of loads is involved.

The basis for selecting a primary and/or
secondary distribution voltage.

The type, size and location of
conductors.
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(6)

(7)

(8)

Statements describing the pertinent
standards of design, such as voltage
drop, physical characteristics of
overhead or underground circuit, types
of lighting units and lighting
intensities.

The type and adequacy of telephone,
signal, fire alarm and other
communication systems, including a
statement as to the mmber of spare
telephone conductors available and spare
capacity on fire alamm circuits.

Emergency power systems.

Fuel Distribution and Storage Information

provided shall include for the following
types:

(1)

(2)

Gas

(a) Statement of type, location of
take-off from supply, and available
pressure.

(b) Statement of type and material for
pipes and valves.

Liquid Petroleum Products

(a) Statement of unloading facilities,
such as dock, tank car, or truck.
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c.

(b) Description of the type of system
arnd proposed features.

(c) Statement of the basis for storage
capacity, rate of pumping and
mmber of dispensing outlets.

(d) Description of power supply ard
power requirements.

(e) Selection of type of materials for
pipes, tanks and valves.

Steam Distribution

Data provided should include points of
connhection, pressure, size, material ard
method of installation of proposed piping.

Central chilled Water and Refrigeration

The 1information provided should include
sizes, material and method of installation of

proposed piping.
Damestic Water and Fire Protection

(1) Source, minimm and maximm pressure at
each building and in the system, and an
explanation of the existing system
covering particularly the type,
capacity, condition, present water use,
and unsatisfactory elements of the
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f.

(2)

(3)

(4)

camponent parts.

A statement of the type of construction
proposed, materials for water mains, or
wells, etc.

The distribution system, a statement of
design, damestic and fire flow usage of
well pressure, elevation differential,
and the designer’s basic estimate of
tentative pipe sizes.

A statement of tentative sizes,
elevations, capacities, etc. as can be
readily determined without 1long
computations or design considerations
for reservoirs, treatment units, pumping
plans, well pumps and such units.

Sewers and Sewage Disposal Systems

Information provided shall include:

(1)

(2

An explanation of existing systems
covering particularly the type,
capacity, caxaitions, present flow and
unsatisfactory elements or camponents.

The interpretation of the degree of

treatment necessary by field requirement
and units necessary for treatment.
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(3)

(4)

(5)

A statement of the design factors with
present design population per various
units for the sewage treatment plant.

Statements of materials to be used for
the sewage system, sewage collection

systemarﬂthesaiagetreaunentplants.

Means of effluent disposal.

g. Storm Drainage

(1)

(2)

(3)

An explanation of the existing system
covering particularly the type,
capacity, condition, and unsatisfactory
elements or camponents.

A statement of the type of construction
proposed, material, etc.

A statement of the design requirements
and tentative pipe sizes.

Electronics and Instrumentation

As related to the site, the following
information shall be provided:

(1)

(2)

System engineering concepts.

Site and location considerations.

I-22-21.0



i.

j.

(3)

(4)

(5)

Antenna requirements such as types,
separation, height, aircraft clearance,
and area requirements.

Site communications and control

linkages.

Electronic security considerations.

Cathodic Protection (in addition to the
proposed development provided):

(1)

(2)

(3)

(4)

(5)

Results of so1l resistaivaity
measurements.

Variations in soil makeup.

So1il moisture content and normal
seasonal variations.

Results of temporary cathodic
protection tests, if any.

Results of structure to soil potential
measurements where protection 1s to be
provided.

Iawn Sprinkling Systems: Provided tentative
layouts, material, sizes, etc.
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6. Fencing
Type, heaght and justification for fencing.
7. larndscaping
Plant species, size and layout.

8. ILateral and transverse sections through the site
shall indicate development of the site, when
necessary, due to substantial elevation changes
or circulation at more than one level.

9. Any special consideration pertinent to the site
and its development.

Buildings

Each building should be fully described. The
information should include, but not be limited to:

1. Architectural

a. The plan of each floor showing furniture,
equipment and any other use-determining
factors.

b. Area recap and square footage should be
indicated for each floor area and for the
projects in total in comparison to that

required by the program.
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l.

Exterior elevations, delineated and shadoweqd,
giving floor elevations at each level and
showing finish materials.

Transverse and lateral sections through the
building, 1indicating heights, vertical
circulation, and relationship. The finished
floor elevations of each level should be
given.

Wall sections and wall details necessary to
indicate the methods of construction and to
determine the overall values achieved as

required by the Florida Energy Code.

Schedules indicating finmishes and equipment
in specific areas.

Provide color schemes and schedules for all
areas interior and exterior. Material and
sample pallets shall be provided.

The class of construction, occupancy,
openings, and fire ratings for hall doors and
other such openings shall be provided or
indicated.

Provide large scale plans describing camplex,

intensely equipped or furnished areas, and
areas needing clarification.

I-22-24.0



.

Provide a list of all safety egquipment,
including costs that have been included in
the project.

Sketches as necessary to portray the design
concept. The formal architectural
renderings, 1f required by the Contract for
Professional Services, should be submitted
after approval of the Design Development
documents.

A description of the materials used for all
major items of construction.

Other information considered necessary for
the development of the program or explanation
of the design.

Structural

a.

A description of foundation conditions, types
of foundations to be used, the method by
which the allowable bearing value 1is to be
determined, and the maximum allowable bearing
capacity for the foundation.

Statement as to the type of construction
adopted and reasons therefore, with
capacities, dimension, or other size
criteria.
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c. Preliminary floor plans showing framing
menbers and column sizes indicating special
design features and noting floor elevations.
The description of structural floor system
proposed with length and spacing of principal
members, dimensions etc.

d. The description of structural roof system
proposed with principal members, dimensions
etc.

e. Provide structural building sections,
transverse and longitudinal, indicating
vertical relationships and headroom.

f. Note limited load carrying capacities and
statements of 1live loading to be used
including floor loads, winds, earthquake
etc., with justifying data.

g. Provide calculations and design criteria when
requested.

h. A statement of any special considerations
that affect the design.

Heating, Ventilation, Air Conditioning (HVAC)

a. Provide floor plan showing equipment layouts
and single line layouts of duct work.

b. Provide sections showing equipment and
locations of duct work.

I-22-26.0



cC.

Energy Conservation: Provide calculations
and criteria in the form and detail required
to fully camply with the requirements of the
Energy Conservation Manual and the
requirements as set forth by the Energy
Conservation Project Director.

Provide full description of automated
management systems proposed for use,
including current ard future capabilities.

Heating System

(1) Statement of indoor and outdoor design
temperatures and "U" factors for walls,
ceilings, floors, etc., to be used in
design.

(2) Heating medium, such as steam, hot
water, gas or electric.

(3) Type of heating system such as convector
baseboard, forced warm air, unit
heaters, etc.

(4) Types of kuilding temperature control;
such as electric, electronic or
pneumatic, and 1indicate outdoor
anticipator or indoor thermostat.

(5) Iocation and type of heating plant.
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(6)

Brief explanation of the basis for
selection of type of fuel, including an
econanic camparison with other fuels.

f. Ventilation

(1)

(2)

(3)

Statement of whether gravity or
mechanical system.

Number of air charnges per hour in
various areas.

Ventilation air quantity during heating
season and how acquired.

g. Air Conditioning

(1)

(2)

Provide a brief description of the air
conditioning system proposed, such as
factory assembled or built-up system;
mmber of zones, if applicable; or unit
type, chilled water system, or direct
expansion, type of refrigerant, etc.

A statement of areas to be air
conditioned.
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(3) Statement of inside temperatures and
relative humidities, 1f applicable,
outside wet and dry bulb design
tenmperatures, "U" factors for the type
of construction proposed and a statement
of the econamics of applying insulation
and/or sun shades.

(4) Description of equipment to be used such
as reclprocating or centrafugal

compressor, condensers, alr handling
equipent, duct system, piping, etc.

(5) Type of building temperature control
system such as electric, electromic or
prnaumatic and sequence of operation.

h. Evaporative Coolirg

(1) Statement of areas that are to be
evaporatively cooled.

(2) Description of equipment to be used.

(3) Provide any other data as deemed
necessary.

4. Electrical
a. Indicate electrical service entrance

characteristics, transformer requirements,
etc.
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Indicate electrical characteristics such as
phase, voltage, mumber of wires, etc., of
each circuit. Provide a breakdown of the
estimated connection load to show:

(1) ILaghting and canvenience outlet load.

(2) Power load for building equipment such
as heating, air conditioning, etc.

(3) loads for special operating equipment
such as compressors, welders, purps,
motors, etc., and for power receptacles
being provided to energize special
equipment. Apply an appropriate demand
factor to each to campute a total demand
load.

Indicate the location of the main switchboard
or power panels, light panels and all

equipment panels.

Indicate type of wiring system, such as rigid
conduit, electrical metallic tubing,
non-metallic sheathed cable, and where

proposed for use.

The type of conductors such as rubber
insulated, varnished cambric, lead covered,
etc., and their proposed location.

Show the location of all lights, power
outlets, switches, etc.
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g.

k.

Describe the proposed pertinent standards of
design such as voltage drop, laghting
intensities, and types of lighting fixtures.

Describe the short—ciramit dquty required for
all protective devices and switch gear.

Indicate the requirements for emergency
electrical systems.

Ensure that the electrical information for
the facility is fully coordinated with the
site electrical requirements and with the low
voltage cammmications systems requirements.

Provide any other information necessary.

Communications, Electronic and Instrumentation
Provisions

a.

C.

Provide sufficient information including
engineering concepts for review purposes of
the systems proposed; i.e., intercom system,
telephone system,, public address system,
radio and antenna systems, television antenna
systems, protective alarm systenm, response
tie-insarﬂanydtlrmda‘caorsystarsdeaned
necessary.

Indicate equipment selection, including
special equipment requiring development,
research, or breadboard methods to meet the
requirements.

Site or location consideratiaon.
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Required radio paths and propagations.

Antenna requirements such as types,
separation, tower heights, aircraft

clearance and area requirements.

Antenna transmission lines, terminations and
switching.

Communication, control cables and radio
links.

Test equipment, repair shop and spare parts
storage requirements.

Equipment and instrumentation arrangement and
space requirements indicating requirement for
racks, consoles, ard for individual mounting.

Wiring and cable requirement plus
terminations.

Power and lighting requirements, including
emergency or standby requirements.

Air conditioning requirements including
hundaity and dust control requirements.

Interference and cleararnce requirements
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Plumbing

Provide prelimnary layout of utility lines
and building construction services lines and
elevations and sizes fundamental to design.

Preliminary floor plans showing major
horizontal and vertical services, the
location and size of fixtures, equipment and
the mmber of persons served.

Prelimnary building sections showing riser
and branch lines, fixtures and equipment.

Provide the estimated number of fixtures
units 1in order, demand and GPM for all
plumbing fixtures.

Provide the estimated minimm and maximm
water pressure at each building.

Indicate the type of heater and capacity for
hot water supply.

Additional details as necessary to describe
or clarify any other conditions.

Fire Protection

a.

b.

Indicate service hydrants, stand pipes and
test values.

Indicate risers and hose cabinets.
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c. For sprinkler systems, indicate the authority
for the installation, the hazard rate of

occupancy, the type of sprinkler system (wet
or dry), and the water volume and pressure

required. Delineate any special system such
as carbon dioxide, foam, etc., that will be
required.

d. Provide insurance rating groups governing the
design.

e. Provide any other data deemed necessary.
8. Special Equipment

Indicate all special equipment such as:

a. Kitchen equipment

b. Window coverings

c. Iawn sprinkler equipment systems

d. Any other systems deemed necessary for

inclusion

Area Analysis
The Design Professional should submit an area anmalysis
of the project. Use the criteria shown in EX-I-22-E
and the sumary form shown in Ex-I-22-F.

Other Data

Provide such data as deemed necessary to explain the
design concept and Design Development documents.
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22.6 Contract Doament Phase

22.6.1 General

Subsequent to the receipt of approval of the Design Development
documents, and upon authorization by the Florida DOT, the
Architect, shall, in accordance with his Contract prepare
camplete contract documents of adequate and sufficient scope for
construction purposes.

22.6.2 Development Procedures

The Architect shall hold conferences and meetings with the
Florida DOT, applicable permitting agencies, and others as
required to fully amplify the project and prepare his contract
documents.

22.6.3 Review and Approvals

A. Imtial Reviews and Conferences: The Architect shall
review in detail with the Florida DOT all codes ard
permits required for the project prior to proceeding
with the development of his construction documents.

B. 50% Contract Document Review Sulmittal: In accordance
with the Contract, the Architect shall submit "in
progress" review documents to the Florida DOT at 50%
canpletion of Contract Documents.

C. Final Reviews ard Approvals

1. Upon campletion of his contract documents, the
Architect shall sumt camplete document review
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sets to the Florada DOT in a quantaity sufficient
to cover similtaneous review. He shall also
submit review sets to any other agency having
jurisdiction over the project and fram which
approvals will be required.

The conplete contract documents will be reviewed
by and commented on by all agencies having
jurisdiction. Their comments should be
transmitted by the Florida DOT to the Architect
for response prior to scheduling, 1f necessary, a
review conference at which the Architect should
respond to all coments.

The Architect shall respond in writing to the
comments received and shall correct or modify his
docaments as required. If necessary, he will
resubmit the Construction Documents for
additional review and comment.

Upon satisfactory response to all comments, and
modification and correction of the contract
documents, the Florida DOT will formally review
and camnent on the acceptability of the contract
documents.
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22.6.4 Documents Required

A.

General

The completed contract documents shall be in
accordance with the requirements of the Contract.

Area Analysis

The Architect shall sulmit an area analysis of the
project, shown as Exhibit I-22-E.

Color Schedules

The Architect shall include in his specifications and
on his drawings, where applicable, the actual colors
or color rarges chosen to be used on the project. The
Design Professional shall also submit with his
contract documents a camplete listing of colors to be
used, providing pallets and material samples as
necessary.

Drawing Requirements
1. General

The Architect shall ensure that his drawings are final
and camplete with all elements thoroughly checked and
coordinated to ensure that there are no conflicts
between architectural, structural, mechanical,
electrical and other portions of the work. Particular
emphasis shall be placed on this coordination when
certain elements of the design are performed under
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subcontract to the Design Professional. The drawings
should be prepared so that change orders to
construction will not be necessary due to errors,
amnissions, 1nadequacies or conflict between various
component parts or with the specifications. When
applicable, the design data should be shown on the

drawings, i.e.:
a. lLoads
(1) Roof ard Floor Live Loads
(2) Wind Loads
(3) Total Ioads
b. Basic Working Stresses For
(1) Corxrete
(2) Structural Steel
(3) Wood
(4) Concrete Block, Masonry
c. Foundations
(1) Allowable Soil Pressure for Spread
Footings
(2) Bearing Value for Piles
2. Material
Unless otherwise instructed, the working

docauments shall be prepared in ink on plastic
film (mylar).
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E

Specification and Special Provision Requirements

1

General

The speafications shall be complete and final with all
elements thoroughly checked and coordinated Particular
emphasis should be placed on the coordmnation of various
elements of the specifications or portions of the specifications

prepared under subcontract to the Design Professional

Standard Specifications

Maximum use shall be made of standard matenals and

methods of construction and standard speafications

Specifications for classifications of work and matenal 1ssued
by an approved association, such as ASTM, ASA, ASME, etc,
may be included Each referenced specification must be
examined before its use to ensure that 1t 1s suitable for 1ts
intended purpose and that proper choice 1s made of the

options given 1n 1t

When a small quantity of matenals 1s needed and a standard
commercial product would be suitable, reference to a
standard specification should not be made Federal and
mulitary specifications may be used with the expressed
approval of the Flornda DOT

When speafying by product, model number, etc, three
acceptable manufacturer’s products or equal will be specified
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Revised 12/04/92

In referencing standard specifications the following rules
should be followed

a  Avoud reference to specific paragraphs in the standard
specifications, since 1t limits the requirements to the

paragraph referenced

b Avoid repeated references to a standard specification

within the same section

¢ Specify types, classes, weights and similar applicable

charactenstics required to ensure an accurate

description

The Archutect shall submut to the Flonnda DOT with his
construction documents submuttal a copy of each

referenced specification

Construction Cost Estimate

Architectural contract documents shall include a statement of
probable construction costs This "estimate” shall be organized
according to the 16-division Construction Speafications Institute
(CSI) "Master Format"

The statement of probable costs shall consist of a lump sum total
estimate, with specific pay 1tems listed, and background cost data
The background cost data shall describe quantities, unut costs and

theirr products for the applicable subdivisions within the CSI

format
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22 6.5 Release for Printing

Upon receipt of formal review and comment from the Florida DOT, and upon
authorization, the Architect shall print and properly sigh and seal three sets

of documents for record purposes only

22 6 6 Pre-Bid Conference

The Architect will attend a pre-bid conference admirustered by the
Department and he will be prepared to answer questions from prospective

bidders who have reviewed the contract documents
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22.7 Construction Phase Requirements

22.71 Notice to Proceed

The Notice to Proceed, authorizing the Contractor to proceed with the

construction phase work, will be 1ssued by the Flonnda DOT

22 7.2 Preconstruction Conference

The Florida DOT, prior to commencement of construction, will arrange and
charr a meeting with the Contractor, Design Professional, major

subcontractors, and other interested parties The purpose of this conference

shall be

A To discuss requirements and responsibihities of the various parties

involved to achieve expeditious handhing of the construction

contract

B The instruction of all parties concerming required and standard
procedures, required submissions and federal or other regulations

that are applicable to the project

C  Resolution of all problems as to the scope of the project and the
signing of plans and specifications by all parties to the contract

27 73 Peniodic Construction Conferences

The Flonida DOT shall schedule construction conferences monthly and/or at

a frequency at the discretion of the Florida DOT 1n order to resolve current

problems or to ensure that the projectis progressing in a satisfactory manner.
It shall be essential that the Contractor and the Architect attend
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These meetings should cover the project as a whole, and certain essential

information shall be sought and reported 1n every conference The items are

A Progress, as related to the schedule, to be reviewed by the

Department and the Contractor prior to the meeting

B  Payment Request
C  Change Orders

D  The Flonnda DOT and Architect evaluations of the progress of the

work

E  Special problems and remedial actions, and results of previous

remedial actions

2274 Shop Drawings, Matenal, and Equipment Submuttals

A General

It shall be the responsibility of the Archutect to expeditiously
review all equipment brochures, shop drawings, catalog data,
finished hardware schedules, etc, which are required to be
submitted by the construction documents The Architect should
review all equipment and material submuttals in such a manner as
to determine whether or not the materials submitted are being
offered as a substitute to those specified, and that the requirements

of the contract documents are fully met
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2275 Clanfication Drawings and Specifications

A

Revised 12/04/92

General

The Architect will be required to 1ssue supplementary drawings
and/or specfications clarifying his contract documents as required
Whenever such drawings and specifications are issued by the
Archutect, he should ensure that said drawings and specifications
do not obligate the Flonnda DOT for a change m scope of the
project, either positively or negatively Such changes in scope

must be handled by Supplemental Agreement
Issuance and Transmuttal

Whenever the Architect finds it necessary to 1ssue to the
Contractor drawings and specifications to modify or clarify the

work, a copy shall be supplied to the Florida DOT

Final Inspection

Upon completion of construction and completion of all punchhst
items, the Contractor shall arrange and schedule, with the
concurrence of the Department, a final inspection of the project
He should coordinate the schedule with representatives of the
Department and any other interested party The Architect shall

admuinister the inspection

Following the inspection, the Architect shall provide the Contractor
with a list of any additional requirements for corrective action and
make another inspection, if necessary, to satisfy humself that the

work has been completed
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22.7.6

A.

CI

Substantial Completion

General

The Architect shall conduct a substantial
capletion inspection upon notification by the
contractor that the project is ready for such.
The Architect shall coordinate with all parties
in determining the time of the substantial
carpletion inspection (FDOT, A/E, Subconsultants,
contractor, etc.).

Requirements

Upon completion of the substantial campletion
inspection, the Architect shall prepare the
Certificate of Substantial Completion and
punchlist.

Punchlist items shall include all items not
satisfactory or not completed at the time of

Approvals and Declaration
Official occupancy of the project will not occur

until substantial campletion has been declared by
the Architect and accepted by the Florida DOT.
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22.7.7

F and ct Close~-Out

General

The Contractor shall notify the Florida DOT when
the project has been fully completed and schedule
the final inspection. The Architect shall
provide the Contractor with a list of any items
requiring correction and ascertain that the items
have been corrected. The Architect shall then
coordinate and conduct the final inspection and
prepare the Certificate of Contract Campletion
ardshallthe.ndistrihltethecertificat%tothe
Contractor, who shall camplete all copies ard
return them to the Florida DOT. The total
contract amount must include all Supplemental

Agreements.
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i and Title Block i

Project Title
Project Location
State Project Number

Phase of Develcpment
(1.e., Conceptual Schematics, Advanced Schematics,
Design Development, Contract Documents)

State of Florida
Department of Transportation

Name of Architect
Address of Architect
Telephone Number of Architect

Sheet Number

Date of Preparation
Initials of Preparer
Signature of Reviewer
Date of Review

Date of Revisions
Initials of Revisers
Signature of Reviewer
Date of Review

On Each Sheet as Applicable
Name of Consultant
Address of Consultant

EX-I-22-A
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Note:

The basic organization of the title block (Ex-I-22-B) shall
be the same for each drawing, changing the information on
each sheet as appropriate.

The sheet mumber shall always appear elther on the lower
right hand corner or along the right margin of the drawing.

Three prints of each drawing shall be sealed and signed by

the responsible professional so as to produce three record
sets of plans.
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The title sheet for drawings and the title page for
specifications and/or special provisions should be made as
suple as possible without undue embellishment and shall
contain the following information:

Drawings, Specifications, Special Provisions

Project Title

Project Location

State Project Number
Work Program Item Number
For State of Florida

Department of Transportation

Date of Publication
Drawings Only

Map of Florida showing project location
Range Scale vicinity map showing location of project

EX I-22-C
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The covers for the specifications should indicate only the
project title, location, state project mmber and work
program item mumber.

'Ihetltleslnetforthedrawingsmayserveasthedrawirgs
cover or a plain manila sheet may be used for protection.

Specifications (Special Provisions) and drawings shall be
bamdmsuduamamxerastodlscmmgesepamtimor
removal of pages.
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Standard Method of Area Calculation and Space Measurement

Purpose

The purpose of the standard is: (1) to permit cammmication
and computation of building areas and space measurement on
a standard clear and understandable basas. (2) to allow
camparison of values on the basis of generally agreed upon
units of measurement (re: net square footage and gross
square footage).

Applicability

This standard shall be used i1n measurirg space 1h old as
well as new buildings, leased space as well as State-owned
space. It is applicable to any archatectural design or
type of construction, being based on the premise that the
net area being measured 1s that whach the agency may occupy
and use for 1ts furmishings and i1ts pecople.

Type and Measurement of Space

The following types of space shall be applicable for
measurements:

1. Net Usable Area

Net usable area shall be the sum of all occupiable

space in a building, that 1s the measurable area of a

building actually having usable value. The area shall

be measured from the inside finish of permanent outer

building walls to the office side of permanent

corridors and/or other permanent partitions, and to
EX-I-22-E
lofs
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the center of partitions that separate the premises
from adjoining usable areas. This usable area shall
include; bathroans, stairs, elevator shafts, flues,
pipe shafts, vertical ducts, air-conditioning roams,
fan roams, janitor closets, electrical closets, and
such other rooms not actually available to the tenant
for his use.

No deductions shall be made for columns and
projections to the building. For glass walls measure
from the inside glass face.

Public Convenience Area

The public convenience area shall be the sum of all
areasdevcrtedtothewelfareofthegeneralpabhc
such as toilets, vending machine areas, telephone
booths, etc.

Mechanical Area

The mechanical area shall be the sum of all areas
devoted to the mechanical operation of the facility.
Spaces shall include mechanical roams, electrical
Closets, telephone closets, machinery roams, pipe amd
mechanical chases, etc.

EX~I-22-E
20f5

I-22-54.0




Building Service and Storage Area

’memildingsewiceanistomgeamashallbethestm
ofallareasw1thinahuld1ngdevotedtobtuld1ng
service, such as janitor’s closets, general building
storage, maintenance areas and room, receiving areas,
loading docks,etc.

General Circulation

’Ihegeneralcirmlatimareaslnllbethesmnofall
areas within the bwilding devoted to horizontal and
vertical circulation, which are for general use ard
not assignable as net usable area.

Exterior Sheltered Area

Exterior sheltered area shall be the sum of all
covered walkways, open roofed-over areas that are
paved, porches, and simlar space. In calculating
total footage this area shall be multiplied by a
factor of 0.50.

Structural Area

'IheStructimalareashallbethesxmofallareas
structurally devoted to the building. Generally it
shall be the gross building area less the Space
designated as areas above including the exterior
sheltered area multiplied by a factor of 0.50.

EX-I-22-E
3 o0of 5
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10.

Gross Building Area (Architectural Area)

The gross building areas of a building shall be the
sum of:

The several floors of the building including
basements, mezzanine, and intermediate floored
tiers and penthouse of headroom height, measured
from the exterior faces of exterior walls or from
the centerline of walls separating buildings.

Gross building srea shall not include such
features as pipe trenches, exterior terraces or
steps, chimneys, roof overhangs, etc.

Void areas such as elevator shafts, mechanical
shafts, etc., on each floor shall be included 1in

Exterior Developed Area

The exterior developed area shall be the sum of all
hard surfaced specific purpose areas, such as
9decorative walls, plazas, fountains, etc.

Gross Project Area

Gross project area shall be the sum of the gross
building area and the exterior developed area
miltiplied by a factor of 0.25.

EX-I-22-E
4 0of 5
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11. Net Maintainable Area

’Iherxetmalrrtalnableareashallbethegzosspmject
area less the structural area.

NOTE: Generally all area measurements should be taken
at a plane 4’5" above finished floor and shall include
all partitions in non-usable areas.

EX-I-22-E
5of 5
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AREA ANATYSIS - SUMMARY

Project Title:

Project Number:

1. Net Usable Area +
2. Public Convenience Area +
3. Mechanical Area +
4. Bulding Service &

Storage Area +
5. General Circulation Area +
6. Exterior sheltered ( x 0.50) +
7. Structural Area +
8. Gross Building (AIA) +
9. Gross Project +
10. Gross Project +

11. Less Structural Area -

12. Net Maintainable -

Efficient = Net Area (1) =

Gross Area (8)

EX-I-22-F
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Chapter 23

Design Exceptions

23.1 General

Occasionally, 1t becomes necessary to deviate from the standard critena used in the design
process When this 1s the case, documentation and approval shall be required Two specific

deviations may occur (1) design exception (2) design variation

It 1s very important that the correct term 1s used when 1t becomes necessary to deviate from
standard cntena Design Exceptions require specific acton and documentation, while Design

Vanations require less formal action In both cases, the design project file should clearly

document the action taken and approval given

It 1s the policy of the Department to utilize design cnterta and standards that are within the
desirable ranges established by AASHTO, and the Plans Preparation Manual, Volume I When
appropnate, allowable AASHTO cnteria and standards and standards and cnitena in the Flonda
Green Book and RRR Manual may be used

23.2 Department Design Standards and Criteria

While the Department utihzes AASHTO and the Flonida Green Book 1n establishing allowable
criteria, 1t must be noted that the standards and cntena adopted may exceed the mimimum
recommended values given in both The Flonida Green Book was the result of Florida Statutes
requiring munimum standards for all streets and highways in Flonda While the Department
oversees the development of these minimum standards, they do not necessarily represent the
mimmum standards or cnitena adopted by the Department Department critenia will be found in

specific manuals such as this one

1-23-10 Revised 03/04/92



233 Design Exceptions

Design Exceptions are required anytime design parameters are specified which fall below the
minimums established by AASHTO for the following controlling design elements design speed,
lane widths, shoulder widths, bnndge widths, structural capacity, vertical clearance, vertical

ahgnment, horizontal alignment, stopping sight distance, cross slope, superelevation and grade

For federal aid projects, this requires a formal request for a design exceptions from the FHWA
This request must be submutted under the District Secretary’s or Director’s signature, with
concurrence from the State Roadway Design Engineer Currently, only the Division
Admunistrator for the FHWA can approve Design Exceptions This approval shall be documented

in the project file. (See Exhibit I-23-A.)

For non federal aid projects, the project file must contain the justification for the exception as
developed by the responsible professional engineer, and have approval from the District Design

Engineer and concurrence from the State Roadway Design Engmneer (See Exhibit I-23-B )

234 Design Variation

A Design Variation 1s required anytime design parameters are specified which fall below
Department established values or any other AASHTO munimum standard not covered by the 12

controlling design elements requiring a design exception

For federal aid projects not developed under Certification Acceptance procedures, this requires
approval of the District Design Engineer and the FHWA (usually the Area Engineer), with
concurrence by the State Roadway Design Engineer, during the plans development stage This

approval shall be documented 1n the project file (See Exhibit I-23-C)

Revised 03/04/92 1-23-20



For approval of design vanations on projects developed under Certification Acceptance
procedures and for non federal aid projects, the designer should follow the process in Chapter
24 of this volume, which requires approval be the Distmct Design Engineer, with concurrence

from the State Roadway Design Engineer
For approvals of design vanations on projects to be let by the District, the approval of the

District Design (or Project Management) Engineer, with concurrence by the District Director of

Production, is required. This approval shall be documented 1in the project file.
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Date

Mr. J. R. Skinner

Division Administrator

Federal Highway Administration

227 North Bronough Street, Room 2015
Tallahassee, Florida 32302

ATTN: Bob Robertson

SUBJECT: Design Exception
State Project Number
W.P.I. Number
F.A. Project Number
County
Descraiption

Include a brief background statement concerning project and item(s)
of concern.

Indicate design element(s) requiring exception and specifaic
exception requested.

Also, include justification, supporting documentation, etc.

REQUESTED BY:

District Secretary or Production Director

CONCURRENCE : APPROVAL:

State Roadway Design Engineer Division Administrator
Federal Highway Administration

EX I-23-A
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DATE:

TO: District Design Engineer
FROM:
COPIES:
SUBJECT: Design Exception
REF: State Project Number
W.P.I. Number
County
Descraption

Include a brief background statement concerning project and item(s)
of coricern

Indicate design element(s) requiring exception and specific
exception requested.

Also, include justification, supporting documentation, etc

RECOMMENDED BY:

Responsible Professional Engineer
(Name of Consultant Firm)

APPROVAL: CONCURRENCE :

District Design Engineer State Roadway Design Engineer

EX I-23-B

1-23-50 Revised 03/04/92



DATE:

TO: District Design Engineer
FROM:

COPIES:

SUBJECT: Design Variataion *

REF: State Project Number

W.P.I. Number

F.A. Project Number
County

Description

Include a brief background statement concerning groject and i1tem(s)

of concern.

Indicate design element (s) for which variation i1s requested,along
with specific variation descraiption.

Also, include justification, supporting aocumerzation, etc

RECOMMENDED BY: APPROVED BY-

Responsible Professional Engineer FHWA Area Engineer
(Name of Consultant Firm)

APPROVAL: CONCURRENCE.

Distraict Design Engineer State Roadwayv Design Engineer
* For FA projects not under Certification Accer:tance.

EX I-23-C
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CHAPTER 24

CERTIFICATION ACCEPTANCE

61 General

Certification Acceptance (C A ) 1s an agreement between the Department and the
Federal Highway Admurustration (FHWA) Under this agreement FHW A accepts
the Department’s certification that the design and construction phases of specific
Federal-Aid highway projects have been carried out in accordance with all
appropriate Federal and State laws, regulations and standards Under C A the
Department assumes many of the responsibiliies and duties previously
performed by FHWA on Federal-Aid projects

1-24-10 Revised 03/04/92



242 Certification_Acceptance Coverage

C.A. applies to the design phases for Roadway, Signing, Marking, Lighting,
Signalization, Structural, Landscaping and Architectural plans on Federal-Aid
projects C.A. also applies to the award and construction activities on Federal-Aid
projects where the official cost esimate for construction 1s less than five mullion
dollars. Final design and plans preparation for projects will be developed under
C.A. after FHWA's acceptance of the project’s location and design concepts (see
chapters 3, 5 and 7 of the PD&E Manual). FHWA reviews and approvals are not
required during the final design phases for any projects developed under C A,
up to and mcluding the authorization to advertise for bids.

242.1 Areas not Included

The final design phases of some Federal-Aid projects are not included under
C A. and will be developed with routine FHWA involvement These types
of projects are projects on the Interstate system as well as projects that affect
the Interstate system. Projects affecting the Interstate mught involve a
crossing of the Interstate or work associated on a cross road at the ramp
termunals, regardless of the source of funding If there are questions as to
whether a project affects the Interstate system, the appropnate Area Design
Engineer should be consulted

In addition to the above projects that are not included in C.A., there are
special project features that require FHWA reviews and concurrences These

special features are:

A. Individual structures with an estimated total deck area greater than
125,000 square feet, unusual or moveable bridges, tunnels and unusual

hydraulic or geotechnical structures

Revised 03/04/92 [-24-2.0



B.  Major storm drainage systems designed to carry more than 200 cfs, or
regardless of quantity of discharge, systems which have a surface

detention storage system with an accumulated volume greater than five

acre feet.
C  Storm water pumping facilities designed to discharge more than 20 cfs

D. Major channel changes which may significantly change the stream

regimen or ecology.

E. Experimental features in the project design, including matenals or

construction methods.

F  Traffic surveillance and control systems with an esimated construction

cost greater than $1 mullion
G. The use of propnetary or sole source items or materials
H. Operational plans for motornist-aid systems.

Projects including these features may be developed under C A , however, the
design of these features must be coordinated with FHWA to obtain the
necessary reviews and approvals. Current and accurate areas, discharges and
cost estimates must be used to determune if FHWA involvement is required
FHWA should be involved in a feature as soon as 1t is evident that any of the

above cnteria apply.

C.A. also does not apply to the processing of the environmental document for

a project (including reevaluations), any nght-of-way phases, construction

1-24-30 Revised 03/04/92



activities on projects where the official cost esimate 1s greater than five
mullion dollars, or the acqusition of professional services, including
authorizations for in-house design. FHWA should be kept fully involved 1n
these phases of Federal-Aid projects in accordance with current procedures
Hazard elimination projects (HES funded) and rairoad grade crossing
improvement projects (RRP/RRS funded) are covered under alternate C A
procedures approved by FHWA on 9-12-88 (HES) and 11-17-88 (RRP/RRS)

Revised 03/04/92 1-24-4.0



243

Certification Acceptance Responsibilities

The final design documents, reports and plans prepared under CA will be
developed in accordance with all apphicable Department manuals, gudelines and
procedures, and in compliance with all applicable Federal Statutes, Regulations,
Executive Orders, and FHWA Directives and Standards The Department 1s
responsible for assuring that all appropnate critena has been adhered to, and for
documenting its findings in lieu of FHWA reviews Several of the major areas
and the method to be used by the Department to document the acceptability of

various final design activities 1n place of an FHWA review are:

A.

Typical Section Package.

The typical section package should be prepared as described in Chapter
15.3 3 of this volume Concurrence by the District Design Engineer
documents the acceptability of the package Concurrence from the

Dastrict Structures Engineer may also be required on unusual bridge

typrcal sections.

Pavement Design Package.

The pavement design is developed and approved by the responsible
professional engineer in accordance with Department pavement design
procedures Concurrence from the District Design Engineer 1s required
to document the acceptability of the package in lieu of FHWA review

and concurrence.

Bridge Hydraulics Report
The hydraulics report 1s developed and approved by the responsible
professional engineer in accordance with appropriate design standards

Concurrence from the District Drainage Engineer is required to

1-24-50 Rewvised 03/04/92



document the acceptability of the package in lieu of FHWA review and

concurrence.

Bridge Development Report

The bridge development report 1s developed and approved by the
responsible professional engineer in accordance with appropnate design
standards. Concurrence from the Distnict Design, Structures, or Project
Management Engineer is required to document the acceptability of the

report 1n lieu of FHWA review and concurrence

Design Plans Phase Reviews.

Plan reviews should be conducted as described 1n chapters 152, 1531,
and 16 of thus volume. Concurrence in the resolution of phase review
comments from the District Design, Structures, or Project Management
Engineer 1s required to document the acceptability of the reviews in ieu

of FHWA review and concurrence (See Exhibit I-24-B)

Roadside Safety.

Roadside safety should be a consideration in the design process, as 1s
discussed in Chapter 4 of this volume. The District Safety Engineer 1s
required to review all project designs to ensure and document that all
accident and safety problems have been addressed in lieu of FHWA

compliance reviews.

Design Variations.

Design vanations described in Chapter 234 of this volume must be
approved by the District Design Engineer. Concurrence from the State
Roadway Design Engineer is required to document the acceptability of
the variation in lieu of FHWA concurrence (See Exhibit 1-24-C)

Revised 03/04/92 1-24-6 0



Design Exceptions

Design exceptions, as described in chapter 23 3 of this volume, still
requuire approval by FHWA A design exception 1s required when less
than minimum AASHTO critena is used for any of the following 12
controlling design elements design speed, lane width, shoulder width,
bridge wadth, structural capaaty, vertical clearance, vertical alignment,
horizontal alignment, stopping sight distance, cross slope, elevation and
grade. A request to allow a design exception must be submutted to
FHWA by the District Secretary or the District Production Director, wath

concurrence from the State Roadway Design Engineer

Special Provisions.
Special provisions, which include project speafic and technical special

provisions, will be developed and approved by the responsible
professional engineer Concurrence from the District Design, Structures
(or, for Category II structures, the State Structures Engineer), or Project
Management Engineer 1s requured to document the acceptability of the
special provisions 1n heu of FHWA review and concurrence (See
Extubit I-24-D.)

Plans, Specifications and Estimate.

The plans package and contract file will be transmutted to Tallahassee
as described in chapter 20 of this volume. The Distnict Production
Director will sign the transmuttal letter certifying that the design and
plans have been prepared according to the approved C A procedures.
The specifications package will be approved by the State Specifications
Engineer. The Department’s official estimate will be approved by the
State Estimates Engineer.

Authorization to Advertise
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The letter requesing FHWA authonzation to advertise for bids and the
PS&E package, including reimbursible uthty agreements, will be
submutted to FHWA by the Federal Aid Office The Federal Aid
Manager will certify in the letter to FHWA that the package was
prepared under C.A. An FHWA PS&E checkhbst (filled out by the
District and submutted with the plans package) will be submutted to
FHWA.

L. Rewvisions.
Revisions to the PS&E will be processed as described 1n chapter 20 2 of
this volume. Concurrence from the District Design, Structures, or
Project Management Engineer 1s required to document the acceptability

of the revision in lieu of FHWA review and concurrence.

In special cases where programs or projects are developed 1n the Central Office,
an appropriate Central Office Manager will provide any necessary concurrences
in lreu of a District Manager Extubit I-24-A outlines the approval and

concurrence procedures used in the C.A. process.

Revised 03/04/92 1-24-80



24 4 Certification Acceptance Documentation and Reviews

FHWA will perform peniodic reviews of projects developed under C A and may
have access to review project phases and records at any tme To support CA,
adequate documentation throughout the design phase 1s ciitical. All approvals
and concurrences outlines in the previous section must be sufficiently
documented A complete, well-organized design project file should be able to
support a C A. review. All correspondence and documents must include the
federal aid project number. The Quality Assurance procedures described in
chapter 17 of this volume will be used by the Central Office to monutor district

compliance with C.A. requirements.

I-24+-9 U Revised 03/04/92
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DATE:
TO: (See Below) *
FROM:
COPIES:
SUBJECT: Response to Phase Review
REF: State Project Number
W.P.I. Number
F.A. Project Number

County
Descraiption

In content of letter include a statement confirming that all review
comments have been responded to or satisfactorily resolved.

Include appropriate copies of review comments, responses and other
pertinent data.

APPROVED: CONCURRENCE :
Responsible Professional Eng. * District Design Engineer
(Name of Consultant Firm) * District Structures Engineer

* Dastrict Project Mgmt. Eng

* As appropriate

EX I-24-B

I-24-110 Revised 03/04/92



DATE:

TO: District Design Engineer

FROM:

COPIES:

SUBJECT: Design Variance

REF: State Project Number
W.P.I. Number
F.A. Project Number

County
Descraiption

Include a brief background statement concerning project and i1tem(s)
of concern.

Indicate design element(s) for which variation 1s requested,along
with specific variation descraption.

Also, include justification, supporting documentation, etc.

RECOMMENDED BY:

Responsible Professional Engineer
(Name of Consultant Firm)

APPROVED BY: CONCURRENCE:

District Design Engineer State Roadway Design Engineer

EX TI-24-C

Revised 03/04/92 1-24-12 0



DATE:

TO: District Design, Structures or
Project Management Engineer

FROM:

COPIES: State Specifications Engineer
SUBJECT: Special Provisions

REF: State Project Number
W.P.I. Number
F.A. Project Number
County
Description

Include detailed information concerning special provisions
required.

Appropriate section(s) of F.D.O.T. Standard Specifications should
be referenced.

Questions concerning format and content should be directed to the
Specifications Office of F.D.O.T.

APPROVED: CONCURRENCE :
Responsible Professional Eng. * District Design Engineer
(Name of Consultant Firm) * District Structures Engineer

* District Project Mgmt. Eng

* As appropriate

EX I-24-D

1-24-13 0 Revised 03/04/92



APPENDIX A

GIOSSARY OF TERMS

AADT Average Annual Daily Traffic.

ADE Area Design Engineer

ADT (two way) Average Daily Traffic.

Approach Slab A section of a roadway adjacent to,

and at the end of a bradge,
requiring special design and
canstruction considerations.
Arterial A general term denoting a highway
primarily for through traffic,
usually on a continuous route.

A-2 or A-3 Material Materials consisting of sands
deficient in coarse materials and
so1l binder.

A-8 Material A national classification of a type

of unsuirtable material.

Base course The layer or layers of specified or
selected material of design
thickness placed on a subbase or

subgrade to support a structural
course.

Baseline An accurately measured line from
which the position of other points
may be determined, or on which a
survey may be based.
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Benchmark

Bifurcated Section

Border Width

Borrow or
Borrow Material

Borrow Pit

Bridge Culvert

A relatively permanent object,
natural or artificial, bearing a
marked point whose elevation above
or below an adopted datum is known.

Bridge Hydraulic Recommendation
Sheet.

A section of a divided roadway
separated by a very wide area of
natural grourd.

A termm usually used in conjunction
with urban roadway cross section
denoting the width of cross section
from the face of curb to the
right-of-way.

Material excavated from designated
areas for use as ‘fill’.

An excavation site outside the
limits of a roadway for producing
material necessary for roadway
construction.

Culverts whose dimensions exceed a
20’ distance measured along project
centerline between the inside faces
of exterior walls..

Increase in soil volume due to
manipulation.

Computer Aided Design and Drafting.
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Catagorical Exclusion:

Centerline

Channelization

Clear zone

Clearing and Grubbing

Collector

Campound Curve

Projects that may be excluded from
the Environmental Impact Process
due to the type of work involved -
example resurfacing projects.

The axis along the middle of a road
or other facility from which
features can be conveniently
measured.

Cost Estimating System - The

Department’s program for estimating
construction costs for projects.

Usage of traffic islands and other
devices to direct traffic into
definite paths.

A traversable and unobstructed
roadside area available for errant
vehicles to safely regain control.

Process of clearing the roadway
construction site of unwanted
features.

A general term denoting a roadway
that 1links neighborhoods or areas
of homogeneous land use with
arterial streets.

A curve consisting of two or more
arcs of different radii amving in
the same direction and having a
conmon point.
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Contract

Contract Time

Contractor

Control Radius

Crest Vertical Curve

Cross Slopes

Cross Drain

Crown Line

Qulverts

A legal document stating the terms
and conditions of an agreement
between the Department and a
private company to provide a
service.

Number of calendar days allowed for
completion of the contract,
including authorized taime
extensions.

An individual or company that
undertakes to provide service
specified in contract documents.

Radius by which a tuming wehicle
can maneuver with the least amount
of difficulty.

A cowex parabolic curve provading
a smooth transition between
two grades.

Lateral slope given to the pavement
to provide adequate drainage.

A drainage structure utilized to
convey water from one side of the
roadway to the other, including
median drains and culverts under
intersecting streets.

The 1nside top of a culvert.

A rourd or special shaped pipe or
box used to convey water,
especially urder roadways or other
facilataies.
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Qurb Returns

Datum

Delineator

Design Speed

Design Exception

Detention Area, Basins,
and Pond

The curved portion of the curb at
which driveways and cross roads
intersect with a roadway.

That portion of a road site where
the formation has been excavated
below grourd level.

A known or measured point, line or
plane to which others may be
referred for vertical or horizontal
control.

Reflector units capable of Clearly
reflecting light under normal
atmospheric conditions from a
distance of 1000 feet when
11luminated by the upper beam of
standard autamcbile lights.

A speed determined for design and
correlation of the physical
features of a highway that
influence vehicle operation.

Approved deviation from AASHTO or
Department criteria.

Drainage basins specially
constructed and used to retard
stormwater, discharging at a
controlled rate for a specific
period of time.

Design Hourly Volume - the traffic
volume on which the functional
design of a highway 1s based.
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DPT

Drainage Areas

Drainage Divides

Driver Expectancy

Earthwork

Esthetics

Ditch Point of Intersection of
datch grades.

The portion of the land surface
which drains to a specific point,
including paved areas, roofs and
unpaved land.

The area of higher ground
separating drainage areas or
basins.

A condition whereby drivers are
conditioned, by encounters with
repetitive features, to expect a
certain driving envirorment. When
that environment is provideqd,
driver reaction is very
predictable. When expectancy is
violated, drivers may react slowly
or amproperly.

Design High Water elevation.

The excavation and filling required
to construct embankment.

Envirommental Impact Statement

The constructed earth fill and
excavation built to carry a road.

Equivalent single axle load.

Visual impact of the roadway
enviromment on drivers and other
vehicle occupants.
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Excavation

Exceptions

Fill

Flow Line

Freeway

Friction Course

Functional Classification

F.A.

Geametrics

Removal of all materials of
whatever nature to camplete earthen
cuts, ditching, sub-excavation and
borrow pits.

Those portions of the roadway
within the project limits that are
excluded.

A portion of the proposed cross
section which falls above the
existing groundline and indicating
volume of fill.

The inside low point or lowest line
of water flow 1n an open gutter,
swale, ditch or other dralnage
element.

An expressway with fully controlled
access - the highest type of
arterial highway.

The top layer of an asphalt
pavement to provide resistance to
skidding, traffic abrasions and the
disintegrating effects of climate.

Classification of highways by
design types based on the major
geametric features.

Federal Aid - used in conjunction
with projects having Federal Aid
furds.

Visible elements of a roadway, such
as alignment, grades, sight
distances, widths, slopes, etc.
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G.M.

High mast

30th Highest Hourly Volume

Imagery

K, D and T Values

Lane Taper

Iane Transition

Iateral Ditch

A rate of rise or fall on any
length, with respect to horizontal.

Gross Mile.

Free standing poles or towers of
height 80 or more utilized for
highway laighting to provide
uniform, and glare free, 1light
distribution over large areas of

highway.

The hourly volume that 1s exceed by
29 hourly volumes during a
designated year.

Visible representation of
characters, line drawlngs and

symbols.

K: Ratio of [HV to ADT.

D: Directional distribution of HV
expressed as a percentage.

T: Percentage of trucks, inclusive
of light delivery,expressed as
percentage of [CHV.

Divergence of lane edge for the
purpose of adding or dropping
lanes.

Iateral shift of a travel lane.

A ditch which runs more or less
perpendicular to the centerline of
roadway.
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Level of Service:

Ieveling Course

Limited Access R/W

May

Mylar

National Sign Code

N.M.

Limerock Bearing Ratio - specifies
load bearing capacity of the
material, as related to that of
limerock.

A qualitative rating of the
effectiveness of a highway in
serving traffic, measured 1n terms
of operating conditions.

One or more layers of asphalt mix
used to restore a distorted
existing pavement to a uniform
cross section and an acceptable
level of rideability.

The Right-of-Way wherein the right
of owners or occupants of alutting
land, or other persons to access a
highway facility 1s limited to
designated points, such as

intercharges.
Permissive condition.

Marmual of Uniform Traffic Control
Devices.

Mamual on Uniform Traffic Studies.

Polyester film used as reproducible
drafting media.

Code numbers assigned to standard
road signs.

Net mile.
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Overbuild

Overland Flow

Overlay

Overtopping Elevation

Pavement Design

Pay Item Number

PC Station

PD & E Study

Multiple layers of asphalt mix used
to bu1ld up one side of an existing
crown to provide a uniform
cross-slope.

Diffused surface flow of water.

The construction of a structural
Course and, 1f necessary, leveling
course and overbuild course, to
increase the source life and
improve the rideability of an

existing pavement.

Elevation at or above which water
will flow over a structure, the
highway grade or a drainage divide.

Description of the types and
thicknesses of various layers
constituting a pavement structure.

Number assigned by the Department
toconstructioncanponentsforpay
purposes.

Point of Curvature Station -
station at the beginning of a
horizontal curve.

Project Development and

Enviromrental Study.
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PID

PI Station

Plans

Posted Speed

Profile Grade lLane

Profile Grade Point

PS & E

PT Station

Photographic process of topographic
mapping using stereographic
plotters.

Plans In District.

Station of the Point of
Intersection of two tangents.

The approved plans, including
reproductions thereof, showing the
location, character, dimensions and
details of the work to be done.

Regulatory speed limit established
1n accordance with department
policy and posted on the roadway.

A longitudinal line whach controls
the vertical geometry of the
project, usually the inside edge of
a divaded haghway or the centerline
of an undivided highway.

A specific point along the Profile
Grade Line.

Plans, Specifications and Estimate.

Point of Tangent Station - station
at the termination of a horizontal
curve and at the beginning of the
tangent.
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Quality Assurance

Quality Control

Range

Recovery Area

Reference Points

Is all planned and systematic
actions necessary to provide
adequate direction so that all
resulting design products can meet
predetermined requirements. Thas
includes the establishment of
design policies, procedures,
standards, guidelines, training and
monitoring for campliance.

Following established design
policies, procedures, standards and
guidelines in the preparation of
all design products. This includes
the checking and review of
individual designs for conpliance
ard good engineering practice.

That portion of the traveled way
connecting two roadways at a grade
separated intersection.

An area of 36 square miles enclosed
between nationally established
survey lines runming north-south,
six miles apart, and township
lines.

See '"Clear Zone".

One of several fixed objects for
which measurements are made to
enable a point to be accurately
located.
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Resurfacing

Retention Area, Basin or Pond

Returns

Reverse Curve

3R

Sag Vertical Curve

Section Lines

Shall

Shop Drawings

A supplemental or replacement
surface placed on an existing
pavement to improve its surface or

increase its strength.

A drainage facility designed to
retain runoff without a direct
outlet discharge structure.

That extension of the roadway which
allows entrance and exit to
sidestreets, parking lots, etc.

A combination of two horizontal
curves in opposite directions with
a comon tangent.

Resurfacing, Restorataion,
Rehabilitation of a roadway.

The areas, exasting or acquired by
permanent easement, for highway

purposes.

A concave parabolic curve providing
a smooth transition between two
grades.

Established survey grid 1lines
enclosing approximately a one mile
square area of lard.

Mandatory condaition.

Detalled drawings of elements
requiring special fabrication.
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Should

Shoulder

Shrinkage

Sidedrain

Soil Survey

Special Ditch

Special Provisions

Specifications

Advisory condition.

The portion of the roadway
contiguous with the traveled way
and used for lateral support of
base and surface courses,
emergencies arnd safe recovery of
errant vehicles.

Reduction in volume of so1l mass.

A drainage structure placed more or
less parallel to the centerline of
a roadway for conveyance of water
under driveways, and other such
obstructions.

The exploring and recording of soil
types and conditions.

Roadside ditch whose daimensions do
not conform to those shown on the
typical section.

Special directions, provisions or
requirements peculiar to the
project under consideration and not
otherwise thoroughly or
satisfactorily detailed or set
forth in the specifications.

Document containing the directions,
provisions, requirements and
stipulations relating to the method
and manner of performing the work.
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Speed Charge lanes

Station Equations

Storm Sewer
or Storm Drain

Stabilizing

Structural Course

Special lanes provided for the use
of accelerating or decelerating
vehicles.

Station along an aligmment where
the numerical continuity is broken.

Pipe system or portion thereof used
to collect or convey storm water
runoff.

Process by which the subbase is
brought up to a bearing value
sufficient to support the base.

One or more layers of asphalt mix
bPlaced to provide the major
structural component of the
pavement or to increase the service
11fe of an existing pavement.

The layer or layers of specified or
selected material of designated
thickness placed on a subgrade to
support the basecourse.

'Ihetopsurfaceofaroadbedupmm
which the pavement structure and
shoulders are constructed.
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Superelevation

Superelevation Transition

Surface Course

Survey Reference Points

Template

Travelway

A tilt given to a road at a
horizontal curve to counteract the
effect of centrifugal force.

Transition of a cross section from
normal cross slope to full
Superelevated cross slope, or vice
versa.

One or more layers of a pavement
structure designed to accammodate
traffic load.

Same as reference point.

The sum of elements of widths,
depths and cross slopes which
define the roadway cross section.

Representation, on a plan, of the
existing physical features in an
area.

An area of 36 square miles enclosed
between nationally established
survey lines running east-west, six
miles apart, and range lines.

The portion of the roadway for the
movement of vehicles, exclusive of
shoulders and auxiliary lanes.
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Traversable

Turning Radius

Typical Section

Unsuitable Material

Value Engineering

Vellum

Vertical Curve

Crashworthy roadside conditions
that would allow an errant wvehicle
to regain control without seriocus
damage.

Outside wheel path of a turning
vehicle.

Shows the design elements for the
cross section of a proposed
roadway.

A subsurface drainage system.

Types of dirt that are classified
unsuitable for roadway
construction.

An analysis of materials, processes
and products in which functions are
related to costs and from which a
selection may be made for the
purpose of achieving the required
function at the lowest overall cost
consistent with the requirements
for performance reliability and
maintainability.

Translucent paper used as
reproducible drafting media.

A parabolic curve used to give
smooth transition between tangent
grade—change.
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Weaving Movement The crossing of traffic streams
moving in the same general
direction, accamplished by merging
and daverging.

W.P.I. Number Work Program Item mumber (assigned
by the Department).
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INDEX

VOIIME T

PIANS PREPARATION AND ASSEMBIY

Architectural Plans
Area Design Engineer
Auxiliary Lanes
Bicycle Facilities
Bicycle Lanes
Bicycles

Border Width
Borrow

CADD

Canals

Capacity

CES

Channelizing Devices
Clear Zone

Clearing and Grubbing
Codes

Camprehensive Planning
Consultant Design
Consultants

Contract Administration
Contract Documents
Contract Time
Controller Timing
Crash Cushions

Cross Sections

Cross Slopes

Crossing Surfaces

Data Collection
Design Cons

Design Plans

Design Parameters
Design Speed

Design Standard Ranges
Detours

1-5, 13-5
16-2

14-6
10-20
10-55

1-9

22-1

17-2

2-8

8-1, 8-5
2-8

8-1

2-14

3-1, 3-2
20~9

4-5

1-3

18-1
10-25
4-1

3-6

22-3
22-5
13-8
17-3, 21-1
21-4
22-35
18-2
7-16
4-16, 10-28

2-23, 2-28, 2-35

2-14

6-3

14-1

1-6

15-2, 16-1
1-1

2-2

2-2

10-47



Ditches

Driver

Drop—-offs

Earthwork

Embankment

End Treatments
Envirormental Documents
Final Design

Final Dressing

Five Year Work Program
Fixed Standards
Flaggers

Friction Course
Functional Classification
Geametrics

Handicap Access
Horizontal Aligrment
Horizontal Qurves

HVAC

In-house Design

Interchanges
Intersections
Lardscaping .
ILane Closure Analysis
Lane Widths

layouts

Left Turns
level-of-Service
Lighting

Limited Access
Mailbox Supports
Marking

Median Barriers
Original Plans
Passing Sight Distance
Pavement Design
Pavement Marking

Pay Items

2-14
1-6

10-49

3-1

3-1

4-9, 10-28
14-5

13-3

3-6

13-1

2-1

10-31

2-12

1-4

2-31

8~4

2-17

2-17

22-26

13-7

2-24

2-24, 7-19
9-1

10-35

2-4, 10-35
10-32

7-16

1-3

7-6

2-25

4-20

7-2

4-15

14-6

2-3

14-5, 15-13
10~26
11-1, 18-1

1-2, 10-3, 13-2

8-1
15-13, 22-6
17-4

16-1

20-1

7-8

2-26, 2-32
21~2

14-2

14-1

13-1

13-3



Project Number
Project Scheduling
Quality Assurance
Quantaities
Rallroad Crossings
Ramp Widths
Requlatory Speeds
Right-of-Way
Roadside Barrier
Rural Projects
Scope of Services
Sewage

Shoulder Widths
Side Slopes
Sidewalks

Sight Distance
Sign Supports
Signal Preemption
Signing

Signing and Sealing
Signs
Specifications

Subsoil Excavation
Superelevation
Surveys

Taper Lengths

Temporary Barrier Walls
Lanes

‘Ihmx?h '

Traffic Barriers
Traffic Control Devices
Traffic Cantrol Plan
Traffic Data

Traffic Signals

Transitions
Truck-Mounted Attermuator
Typical Sections
Underdeck Lighting
Urban Projects

Utilities

Utility Coordination
Utility Relocation
Value Engineering
Variable Message Signs

14-2
13-9, 14-2, 21-4
17-1

11~1

6~1

2-8

10-51

12-1, 15-15
4-8

2-26

21-2

22-5

2-9

2-14

8-2

10-34

4-19

7-19

7-2

19-1

10-17

11-1

10-51

7-15

2-3

6-4

15-5

15-1

3-6

2-22, 10-34
14-3, 15-8
10-32

10-27

2-4

10~27

7-1, 10-16
10-5, 10-8
1-2, 14-5
10~24, 7-14
10-14

2-5, 2-20, 4-11
10~29

15-8

7-9

2-30

5-1

5-8

5-2

15-17
10-21



Verification of Utilities
Vertical Aligmment
Warning Laghts

Wide Curb Lanes

Work Zone Traffic Control

Zoning

5~4
2-21
10-19
2-6
10-1
22-5



