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CHAPTER 1

DESIGN CONTROLS (METRIC)

1.1 General

Designs for mghway and street projects are normally based on established design standards for
the various elements of the project, such as width of roadway, side slopes, horizontal and
vertical alignment, drainage considerations and intersecting roads Selection of the appropnate
standards 1s influenced by traffic volume and composition, desired levels of service, terrain

features, roadside developments, environmental considerations and other 1ndividual

characteristics

The 1dentification of applicable design controls 1s basic to providing the desired level of service,

optimum safety, and cost effectiveness
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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 1s the case the necessary

traffic studies must be part of the design process

Preliminary capacity analyses and levels of service calculations will produce the numbers and

configurations of traffic lanes required for the project

Designs shall be based upon the projected traffic volume for the expected service life of the
project The pavement design manuals should be referenced for specific information on design

periods Design Hourly Volume (DHV) shall be the 30th hughest hour

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

performed

AADT for the current year, opening year (completion of construction) and design year
2 Existing hourly traffic volumes over minimum of 24 hour period, including peak hour
turning movements and pedestrian counts
Projected traffic growth rate
Directional distribution factor (D)
30th highest hour as percentage of AADT (K)
Truck percentage (T) for daily and peak hour
Design speed and proposed posted speed
Design vehicle to be provided for by the designer

O 0 9 o s W

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

12 Recommendations regarding parking or other traffic restrictions



1.3 Capacity and Level of Service

The AASHTO A Policy on Geometric Design of Highways and Streets and the Transportation
Research Board Highway Capacity Manual provide the detailed analysis and calculation guides
necessary for the number and configurations of lanes required and the resulting levels of service
provided As illustrated 1n those texts, gradients, roadside developments, number, spacing and
types of crossings and intersections, traffic volumes, and signalization patterns all greatly
influence capacity and levels of services Those factors, 1n addition to the roadway functional
classification, have a direct influence on the design speed to be adopted at the preliminary design

level

When the design speed and roadway functional classification (and the resulting geometric
controls) have been established, the capacity and level of service analyses will have to be
checked and adjusted against the more advanced determination of those variable factors outlined
above For a detailed evaluation of a roadway’s level of service, a traffic operations model
should be used These models rather than planning level models should also be used to evaluate
the proposed designs Special attention should be given to intersection design and operation to

ensure that they do not degrade the level of service on the roadway segments

1-4
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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 XXVI, Chapters 334, 335 and 336 give stmilar

defimitions, and establish classifications for road design 1n the State of Florida

The Systems Planning Office in comphiance with Rule Chapter 14-97 and the Flonida Statutes
has developed a comprehensive Access Management Classification system for all segments of
the State Highway System The purpose 1s to enhance the functional integnty of the State
Highway System, protect public safety and provide improved mobility of goods and people

Functional and Access Management classification and the standards required by them are

predetermined controls over which the designer has little choice

These standards are mimmum values and, where possible and practical, values above the

minimum should be used



1.5 RRR Design

Interstate Highways and Freeways - Design standards applicable for these facilities are new
construction standards, with the following exception The standards used for horizontal
alignment, vertical alignment, and widths of median, traveled way and shoulders may be the
AASHTO interstate standards that were 1n effect at the time of original construction or inclusion

into the interstate system

State Highway System - Design standards apphcable for the State Highway System facilities,
other than interstate and freeways, are contained 1n this manual The chapter on Resurfacing,
Restoration, and Rehabilitation (RRR) replaces the 1988 RRR Manual RRR standards are

generally less restrictive than critenia for new construction

1-6
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1.6 Design Consistency and Driver Expectancy

Design consistency 1s achieved when the geometnc features of the roadway are consistent with

the operational characteristics expected by the driver Inconsistencies normally relate to

¢ changes 1n design speed
* changes 1n cross section

* incompatibility in geometry and operational requirements

Changes 1n design speed may occur on a given stretch of roadway because portions of the
highway were built as separate projects over an extended period of ime Inconsistencies may
be due to a number 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
inconsistencies and a general incompatibility between cross section and alignment A pont
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 alignment Sometimes pavements are widened and shoulders added on an older
two lane highway The wider cross section on an old alignment might convey a conflicting
message to the driver and lead to an mapproprate expectancy based on the visual aspects of the

cross section, because cross section features can be more apparent than the ahgnment

Of course, this 1s 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 nconsistencies that frequently can be
overcome with relatively low cost treatments In the case of widened roads on old alignments,

pavement markings, warning signs, and delineation devices can be very helpful to the driver
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Inconsistencies may also relate to incompatibility 1n geometric and operational requirements
Occasionally elements of the design appear to have been selected for the purpose of fitting
together the geometric components conveniently and economically rather than for the purpose
of satisfying operational requirements An example of an inconsistency resulting from the
incompatibility 1s a direct entry ramp which 1s intended to permt vehicles to enter the stream
of traffic without coming to a complete stop but which, 1n reality, forces the vehicle to stop

when a gap in the traffic stream 1s not immediately available

Design inconsistencies can result in dniver uncertainty, an increase in response time and an

increase 1n the probability of 1nappropniate 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 expenence,
to respond 1n a set manner to a roadway or traffic situation It should be stressed that the imitial

response 1S to the expected situation rather than the actual one

Expectancy can affect the perception and use of information In most circumstances, the
expected and actual conditions are the same However, when design inconsistencies occur and
a driver’s expectancy is incorrect, 1t takes longer to respond properly, there may be no response,

or the response may be inappropnate 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
components include horizontal and vertical alignment, embankments and slopes, shoulders,
crown and cross slope, superelevation, bridge widths, signing and delineation, guardrail and

placement of utility poles or light supports
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1.7 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 Desigming-in aesthetics 1s more
than just providing for landscape plantings The roadway should blend into the landscape,
avoiding large cuts and fills, and round side slopes into the existing terrain Horizontal and
vertical alignment should be coordinated so that a driver has an opportunity to gain a sense of
the local environment Combinations of horizontal and crest vertical curves, and broken-back
curves should be avoided Excessively long tangent sections become monotonous Either

curvature or other features should be added to maintain drivers interest

Application of the clear zone concept discussed in the chapter on Roadside Safety will result 1n
a clean, uncluttered and pleasing roadside Landscaping of the roadside should be considered
early n the design process, so that plantings blend in with the geometric design The
Landscaping chapter of this volume discusses landscape design criteria At times extra nght-of-
way may be obtained for treatments if the need is identified early Retention/detention ponds and
other wetlands can be attractive 1f 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” techmiques in urban areas include an emphasis on pedestrian accommodation,
trees and other plantings, access control, careful signing, and zoning restrictions on commercial
signs Parkways, and other roads specifically intended for pleasing aesthetics should be designed

by a multi-disciplined team including landscape architects and planners



1.8 Access Management

Unregulated access to the State Highway System was determined to be one of the contnbuting
factors to congestion and functional deterioration of the system Regulation of access was
necessary to preserve the functional integnty of the State Highway System and to promote the
safe and efficient movement of people and goods within the state Under F S 335 18, the
Legslature authorized the Department to develop rules to administer the "State Highway System
Access Management Act " These are Rule 14-96 and 14-97 Each distnict has assigned various
offices the responsibility to permit connections and administer other parts of the program In
order to adhere to the program, the designer must be familiar with the statute, the rules and the
district program In addition to driveway connections, features such as median openings affect
safe and efficient operation It 1s critical that the designer know what access classification has
been assigned to the highway segment under design and to determine what roadway features and

access connection modifications are appropriate to adhere to the program

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

by an engineering study

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

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

(b) For the purpose of the interim standards for the assignment of an access
classification to a segment of highway by the Department pursuant to Rule 14-
97 004, permitted connections and those unpermitted connections exempted
pursuant to Section 335 187(1), Flonda Statutes, and existing median openings.
and signals are not required to meet the intennm standards of the assigned

classification _Such features will generally remain in place These features shall

be brought into reasonable conformance with the standards of the assigned

classification or the interim standards where new connection permits are granted

for significant changes in property use, or as changes to the roadway design

allow  Applicants 1ssued 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 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 1n 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 (1 e , District
Planning) Any changes or revocation of a connection must be made in accordance with Rule

14-96 011

Every owner of property which abuts a road on the State Highway System has a night to
reasonable access to the abutting state highway but does not have a right to unregulated access

to such highway A means of reasonable access cannot be denied except on the basis of safety
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and operational concerns as provided in s 335 184 Nothing in s 335 184 limts the
Department’s authority to restrict the operational characteristics of a particular means of access
Service roads provide reasonable access Corner property can be given direct access by a "night-
in" and/or "nght-out" connection to the highway More restricted access must be supported by

a study that documents safety and operational problems

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

rules, the statute and rules shall govern
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prevent vehicle crossing {meters) {meters) {meters)

"Non-Restrictive" allow

t 1
urns across at any poin > 70 <70 Direc- Eull
km/h km/h tional

Restrictive 200 400 800 800

w/Service Roads
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CHAPTER 2

ROADWAY DESIGN GEOMETRICS & CRITERIA (METRIC)

General

The implementation of design criteria 15 outlined 1n the following text

1 Roadway Design Criteria The roadway design critenia presented 1n this manual

are ntended as the principal source of crniteria for the design of new or major

reconstruction projects on the Florida State Highway System

These criteria are presented by subject for major design elements as fixed values or a

range of acceptable values as defined by qualifiers

Where design cnitena appear 1n the Roadway and Traffic Design Standards, 1t will be
consistent with the criteria 1n this manual Some criterta will remain 1n the other chapters
of this manual until the Roadway Design Crniteria section 1s completed When conflicts
are discovered, they should be brought to the attention of the State Roadway Design

Engineer for resolution

Design cnitena for resurfacing, restoration, and rehabilitation (RRR) 1s presented 1n

Chapter 25 of this manual and 1s applicable only on programmed RRR projects

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

responsibility to recognize and apply those controls applicable to the project



3 Design Standards The specific values selected from the roadway design criteria
become the design standards for a design project These standards will be 1dentified and
documented by the designer

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

modification of design standards within these limits The designer 1s responsible for
establishing and documenting any project parameters and their himits, as part of the

justification for deviations from project standards

Many design standard considerations are related directly to the design speed, including vertical
and horizontal geometry and required sight distances The mimmum design values are very
closely related to traffic safety and cannot be compromused without an approved design variation
See Chapter 23
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2.1 Lanes
FDOT cnitenia for lane widths and pavement slopes are given by highway type and area, through

lanes, auxiliary lanes and other special lanes Conditions and controls affecting the selection of

project standards are listed 1n the criternia tables and figures

2 11 Through Lanes

Standard practice 1s to provide lane widths as wide as practical, up to 3 6 meters

2 12 Other Lane Widths

Collector-distributor lanes and auxihary lanes for speed change, turming, storage for
turning, weaving and other purposes supplementary to through-traffic movement should

be of the same width as the through lanes

2 13 Ramp Widths

The standard single lane ramp width for the ramp proper on tangent and large radn
sections 18 4 5 m Ramp widths 1n other areas such as terminals are controlled by the
curvature and the vehicle type selected as the design control The critenia presented in

these tables are the FDOT full values established to satisfy these controls
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2 1 4 Bicycle Lanes

On rural projects with no curb and gutter, the paved shoulder shall serve as a designated

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

mtenior lanes or other lane combination widths

The district bicycle coordinator should be consulted during design to establish appropriate

bike elements, 1f any, on a project by project basis

Chapter 8 contains additional guidelines for the accommodation of bicycles

215 Cross Slopes
The maximum number of lanes with cross slope 1n one direction 1s three lanes The
algebraic difference in cross slope between adjacent through lanes should not exceed

0 04

The chapter on Roadside Safety Design and the chapter on Bicycle and Pedestrian

Facilities contain additional procedures and guidelines on slope design

2 1 6 Roadway Pavement

The type of pavement usually 1s determined by analysis of the volume and composition

of traffic, the soil conditions, the availability of matenals, the initial cost and the

estimated cost of maintenance



Crntenia and procedures for selecting the type of pavement and the structural design ci

the various surfacing courses are discussed in the pavement design manuals

2 1 2 Transitions of Pavement Widths

When new pavement widths are not substantially greater than the jomning pavement, grade
differentials are shght and future widening is expected, striped transitions may be
considered An alternative approach 1s an abrupt change m width, with appropnate

pavement markings, reflectors and rumble strips The Roadway and Traffic Design

Standards contain additional criteria and details

2.2 Medians

Median widths are given 1n the critena tables and figures



2.3 Shoulders

Shoulder width, slope and superelevation criteria are provided 1n the criteria tables and figures
It 1s the Department’s policy that 1 5 meter paved outside shoulders are required on all new

construction, reconstruction and lane addition projects for all highways except freeways

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

shoulders

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 (outside) and left (inside) edges of the roadway See Shoulders

n the criteria tables and figures

It 1s desirable to pave the median section and a 3 meter shoulder under overpass bnidges and
place muscellaneous asphalt from the paved shoulder to the slope pavement This pavement will
provide additional safety, enhance drainage, reduce maintenance and 1mprove appearance

-

2 31 Limuts of Frictton Course on Shoulders

Friction courses on himited access facilities shall be extended 0 3 meter onto both the

median and outside shoulders

Friction courses should be extended the full width of the shoulder on free access
lghways because of bicyclist usage Termunating the friction course at the edge of travel
lane or within the paved shoulder 1s considered to be a safety problem for bicyclists since

they may cross over the drop-off
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2 3 2 Shoulder Warning Devices (Rumbie Strips)

The safety of freeways and other limited access facilities on the State highway system 1s
to be enhanced by the installation of shoulder warning devices in the form of rumble
strips  Projects on these type facihties shall include the construction of ground-in rumble
strips  Several types of applications have been tested The ground-in strips provide the
desired warning to the driver and consistency in application has been possible using this

construction process

These ground-in strips are installed using two patterns The skip array 1s the standard
array These are used on both inside and outside shoulders on divided highway sections
The continuous array shall be constructed in advance of bridge ends for a distance of 300
meters or back to the gore recovery area for mainline interchange bridges Other areas

may be specified 1n plans

Methods and types of application described above and in Roadway and Traffic Design

Standards, Index 518, shall not be used unless concurred 1n by the State Roadway Design
Engineer Approval will be considered only with sufficient documented justification for

deviation from the standard

Roadway and Traffic Design Standards, Index 518 has been prepared to provide all

needed details This index also gives standards for raised rumble strips for use at
structures with less than full width shoulders and at intersections Notes for locations of

raised rumble strip applications are also included on the index
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2.4  Roadside Slopes

Crnitenia and details are included 1n the criteria tables and figures and in Chapter 4

2.5 Borders

Border widths on rural highways are based on drainage requirements, clear zones, maintenance

and border areas

Border width requirements for urban collector and arterial highways 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 measured from the outside edge of the outer traffic lane to the
right-of-way line Border widths are justified by some conditions such as overhead utilities,
ADA requirements, pedestnian needs and connections to driveways or other access facilities

FDOT’s minimum standard border width 1s 3 0 meters

The standard sidewalk width with a grass strip adjacent to the curb 1s 1 § meters When the

sidewalk 1s adjacent to a curb, the width of the sidewalk shall be 1 8 meters



2.6 Grades

The profile grade line defines the vertical alignment for road and street constructton As with
other design elements, the characteristics of vertical alignment are influenced greatly by basic
controls related to design speed, traffic volumes, functional classification, drainage and terrain

conditions Within these basic controls, several general criterta must be considered

The Department’s mimmum for structure clearance over all highways 1s given 1n the criteria
tables and figures Exceptions to this policy shall be permitted only when justified by extenuating
circumstances and approved as a variation or exception This clearance should be increased on

new facilities to allow for resuifacing

Clearance required above design high water for roadway base courses, as well as the hmiting
relationships between shoulder/pavement elevations vs flood elevations, are discussed in the

FDOT Drainage Manual

The Roadway and Traffic Design Standards hists utility clearances and mmmmum covers and

maximum fill heights for all types of culverts

2.7 Sight Distance

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



2.8

Curves

2 8 1 Hornzontal Curves

Design speed 1s the principal factor controlling honizontal alignment Several geometric
standards related to design speed are very specific Other criteria cannot be defined as
specifically and require that judgments be made by designers in consideration of local

conditions

2 811 Supplemental Alignment Control (Mainline)

Further guidelines have been established by the Department for lengths of
horizontal curves, maximum deflections without curves, redirection of through
lanes at intersections and mimmum transition lengths between reverse curves The
criteria given are intended for use in establishing mimimum lengths for both rural

and urban conditions See criteria tables and figures

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

modifications of existing facilities

For design, the aesthetic control given above should be considered where
practical, but may be compromised where other considerations warrant such
action Discernment of alignment changes 1 an urban setting 1s normally minimal
due to the masking effects of development, traffic signs, various items of interest

and stmilar distracting stimuli
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For information on the maximum deflechion without a curve, see Table 2 8 1

When superelevation 1s required for curves in opposite directions on a common
tangent, a suitable distance 1s required between the curves This suitable tangent

length should be determined as follows

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

- Tae suriaple tangent length s the sum of the two 80% distances, o1
greater

- Where alignment constraints dictate a less than desirable tangent length
between curves, an adjustment of the 80/20 superelevation transition
treatment 1s allowed (where up to 50% of the trans.tion may be placed on

the curve)

The use of compound curves 1n horizontal alignment should be avoided When
compound curves are necessary, the radius of the flatter curve should not be more

than 50% greater than the sharper curve

The length for compound curves for turning roadways when followed by a curve
of one-half radius or preceded by 2 curve of double radws should be as shown

1n the table below

Length of Circular Arc (meters)
Radius (m) 30 50 60 75 100 125 =150
Minimum length 12 15 20 25 30 35 45
Desirable length 20 20 30 35 45 55 60




2812 Supplemental Alignment Control (Intersections)

For redirection or offset deflection of through lanes through intersections the
following angular deflections may be used Curves are not required for t'ese
angular breaks However, short curves may be desirable at each end, especially
if pavement markings are used through the intersection to provide posttive

guidance to the motorist

Design Speed (km/h) 30 40 50 60 70
Maximum deflection 16°00° 11°00° 8°00° 6°00° 3°00°

2 8 1 3 Roadway Transitions

Transition details have been developed and included in the Roadway and Traffic
Design Standards Transitions on curved alignment will require special design
details 1n the contract plans

2.8.2 Vertical Curves

Minimum lengths for crest and sag vertical curves are provided 1n the critena tables and

figures

2-12



2.9 Superelevation

Superelevation rates of 0 10 maximum (rural) and 0 05 maximum (urban) are used by the
Deap:tment on the State Highway System Charts for these rates are in the criteria  Additional

data 1s contained in the Roadwav and Traffic Design Standards, Indexes 510 and 511

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

to be placed on the curve
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2.10 Vertical Clearance

Mimimum vertical clearances are contained 1n the crnitenia tables and figures

2.11 Horizontal Clearance

Minimum hornzontal clearances are contained in the cnteria tables and figures

2.12 Clear Zones

Mimimum clear zones are contained in the criteria tables and figures and 1n the Roadway and

Traffic Design Standards
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2.13 Intersections

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

mtersections

2 13 1 Circular Intersections (Roundabouts)

The circular 1ntersection with all yield control 1s another design concept for the designer
to consider Two critical elements of the small circular traffic pattern with a central

1sland are as follows
* Entry 1s by gap acceptance by having a yield condition at all entry legs

¢ Speeds through the intersection are 40 km/h or less

The use of this design 1s best for low speed facilities Its use should be documented by

a complete 1ntersection analysis and study, including alternate types of design

All roundabout designs must be approved by the State Roadway Design Engineer
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2.14

Interchanges

Design guides and criteria presented heretofore and in the Roadway and Traffic Design

Standards are also applicable to the proper design of interchanges with their inherent ramps,

speed change, merging and weaving lanes

2141 Limited Access Limits at Interchanges

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

at interchanges

For rural interchanges, himited access will extend along the crossroad to a point 90 m
minimum beyond the end of the acceleration or deceleration taper In the event these
points are not opposite, the point most remote from the project will be the control and
the limited access on both sides will end at that station along the crossroad Where no
taper 1s used, the limited access will be carned to a point 90 m mimmum 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 critenia given above will apply except that the
Limited access will end a mimmum of 30 m beyond the end of taper or the radius point

of the return

In both cases of interchanges in rural and urban areas, a median cross-over may be
centered no less than 15 m beyond the end of limited access except that a minimum
distance of 200 m to the ramp median opening will be required In no case should access
be permitted between the interchange proper and the median cross-over as established by

this criteria
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For partial cloverleaf, the limited access nght-of-way along the cross road on that side

having no ramp will extend to a point oppostte 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

Limited access along crossroads overpassing (no interchange) limited access facilities
shall be extended approximately 60 meters, measured from the mainline nght of way

line, along the crossroad The fence 1s generally tied into the crossroad structure end bent

unless required along the crossroad
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2.15 Lighting Criteria

Lighting cntena 1s contained 1n the cnteria tables and figures and in Chapter 7
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Introduction to Criteria Tables and Figures

In the application of the criteria 1n this manual, the following definitions are assigned for

consistency of understanding and interpretation

1 Artenals Divided or undivided, relatively continuous routes that prnimarily serve through
traffic, high traffic volumes, and long average trip lengths Traffic movement 1s of primary
importance, with abutting land access of secondary importance Artenals include expressways
without full control of access, US numbered routes and principal state routes May be classified

as urban or rural

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

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

short capacity segments

3 C-D Roads Collector-Distributor Roads are hmited access roadways provided within a single
interchange, or continuously through two or more interchanges on a freeway segment They
provide access to and from the freeway, reduce and control the number of ingress and egress
pomnts on the through freeway They are similar to continuous frontage roads except that access

to abutting property 1s not permitted

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

streets

5 Freeways Divided artenial highways, with full control of access Movement of traffic free
of interference and conflicts 1s of primary importance Essential elements include medians, grade
separations, interchanges, and, in some cases, collector-distributor roads and frontage roads
Freeways include Interstate, toll road and expressway systems May be classified as urban or

rural
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6 HOV Lane Special designated widths of pavement marked to provide travel lanes for high

occupancy vehicles (HOV) They may be directly adjacent to other travel lanes or separated

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

streets, and graded or unimproved roads
8 Rural Areas Places outside the boundaries of concentrated populations that accommodate
higher speeds, longer trip lengths and freedom of movement, and are relatively free of street and

highway networks Rural environments are surroundings of similar characteristics

9 Streets The local system which provides direct access to residential neighborhoods and

business districts, connect these areas to the higher order road systems and offers the highest
access to abutting property, sometimes deliberately discouraging through-traffic movement and

high speeds

Note Local roads and streets are not generally a part of the State Highway System and
therefore, may not be governed by the FDOT roadway design crtena,but by the Manual of

Uniform Minimum Standards for Design, Construction and Maintenance for Streets and

Highways

10 Traffic Lane The designated widths of roadway pavement marked to separate opposing
traffic or vehicles traveling 1n the same direction Traffic lanes include through travel lanes,
auxiliary lanes, turn lanes, weaving, passing, and climbing lanes They provide space for

passenger cars, trucks, buses, recreational vehicles and bicycles

11 Travel Lane The designated widths of roadway pavement marked to carry through traffic
and to separate 1t from opposing traffic or traffic occupying other traffic lanes Generally, travel

lanes equate to the basic number of lanes for a facility
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12 Urban Areas Places within boundaries of concentrated populations, where density of street
and highway networks, travel speeds, nature and composition of vehicles and pedestrnian traffic
dictate street and highway characteristics that promote lower speeds, better circulation
movements, more delineation and traffic guidance devices, shorter trip lengths and provisions

for pedestrians and bicycles Urban environments are surroundings of sumilar characteristics

13 Urbamized Areas Transiiional zones beitween rural and urban areas, with characienstics

approaching or simular to urban areas

14 High Speed Descriptive term used to summarize all conditions governing the selection of

Design Speeds of 90 km/h or greater

15 Low Speed Descriptive term used to summarze all conditions governing the selection of

Destgn Speed of 80 km/h or less

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

according to these qualifying controls Standards for these controls are given 1n the table on the

next page

17 Truck Traffic When significant, heavy, substantial, high percent, etc truck traffic 1s used
as a qualifying control, 1t shall mean 10% of the AADT or 10% of the daily count (24 hr )
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STANDARDS FOR LOW AND HIGH VOLUME HIGHWAYS
IN ANNUAL AVERAGE DAILY VOLUMES

HIGHWAY TYPE LOW VOLUME HIGH VOLUME
AADT AADT

FREEWAY - URBAN

4-LANE FACILITY 57,000 69,000

6-LANE FACILITY 86,000 103,000

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

4-LANE FACILITY 46,000 56,000

6-LANE FACILITY 69,000 83,000

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

2-LANE FACILITY 16,000 20,000

4-L.ANE FACILITY 37,000 43,000

6-LANE FACILITY 55,000 64,000

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

2-LANE FACILITY 9,000 14,000

4-LANE FACILITY 38,000 47,000

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

2-LANE FACILITY 11,000 16,000

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

2-LANE FACILITY 8,000 13,000

4-LANE FACILITY 30,000 38,000

LOW VOLUME FACILITIES ARE HIGHWAY TYPES WITH PROJECTED DESIGN YEAR
AADT VOLUME EQUAL TO OR LESS THAN THE LOW VOLUME VALUES
SHOWN

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

LANE WIDTHS ( METERS)

FACILITY AUXILIARY
THROUGH SPEED TURNING
TYPE AREA | OR TRAVEL | cumnce |ir/mrouep)| PASSING | cumeing
Rural 36 3.6 — — 36
FREEWAY
Urban 36 36 — — 36
Rural 36 36 36, 36 36
ARTERIAL
Urban 36, 36, 36,4 36, 36
Rural 33 3 3, 3 32,5
coLLecToR |70 J Iz 2 2.4 36
Urban 33; 333 3334 3 33 36

I 33 permitted if one of these conditions exist
* R/W and existing conditions are Stringent controls
® Facility operates on interrupted flow conditions
® Design speed 80 km/h or less
® Intersection capacity not adversely offected
® Truck volume 0% or less

2 36 lanes for all 2-lane rural

3 36 lones 1n 1ndusirial areas when R/W s ogvarlable

4 With severe R/W controls, 30 turning lanes may be used where speeds are
60 km/h or less and the intersection 15 controlled by traffic signals Median

turn lanes shall not exceed 4 5

5 36 when truck volume more than 10%

LANE WIDTHS
Table 2.1.1




2.1 Lanes

LANE WIDTHS (METERS)

FACILITY SPECIAL
OFF SYSTEM URBAN
TYPE AREA POV, | BICYCLE | O 2o | wuL. pomposE s
FREEWAY Rural 36 — 3 34 _
Urban 3.6 — J 34 —
6 1.5 33 —
ARTERIAL fural > :
Urban 36 123 33 24e
Rural — /'5 _
COLLECTOR e < 73
Urban — 1.2 3 33 2 4e

~

Separated or concurrent flow
Designated shoulder pavement

Designated or undesignated

AwN

For Interstate highway detours, at least one 3 6 lane must be
provided in each direction

5 Urban multi-purpose lanes are usually used as refuge lanes but
may be used for loading zones, bus stops, emergency access and
other purposes Parking that adversely impacts capacity or safety
15 fo be eliminated whenever practical Stondard parking width s
24 m meagsured from lip of gutter, with @ minimum width of 24 m
measured from face of curb Portions of mult: -purpose lanes that
are reserved for parking and access i1sles for the physically handicapped
shall have cross slopes not exceeding 1.50 (0.02) in all directions

6 30 to 36 lanes for commercial and transit vehicles

LANE WIDTHS
Table 2.1.2




2.0 Lanes

RAMP WIDTHS
RAMP PROPER (ONE WAY )

RADIUS
( Radius To /-LANE 2-LANES 2-LANES
Inside OF | ( All Design (P & SU ( Combination - Type
Curve ) Vehicles ) Vehicles ) | Vehicie And Buses )
METERS
50 69 87 —
250 57 81 —
300 54 78 -
500 51 75 93
750 48 75 87
100 0 48 72 84
125 0 48 72 8 4
150 O+ 45 72 84

These widths include adjustments for stondard shoulder
and/sor curb edge of pavement freatments: no further
adyustments are needed

RAMP PAVEMENT WIDTHS
Table 2.1.3



2.1 Lanes

3

1 Lane |
| oo— |
Lane Lane
02— | oo~
I Lane Lane Lane
[ Lane . Lane | Lane | Lane
'*‘~:OZ 02— | .02 — l 03 —m
Lane | Lane | Lane | Lane Lane
-—.02 l*—-OZ:’ 02—~ | 02—~ | 03
| Lane Lane | Lane i Lane | Lane Lane

w

ALL LANES ONE DIRECTION

Maximum pavement cross slopes on tangent sections are-
0 04 for design speeds of 80 km/h or less
0.03 for design speeds greater than 80 km/h

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

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

STANDARD PAVEMENT CROSS SLOFPES

Figure 2.1./




2.2 Medians

MEDIAN WIDTHS ( METERS )

o [l VR Il & 7 1T L Sy A |

TYPE FACILITY WIDTH
FREEWAYS
Interstate, Without Barrier 19.2,
Other Freeways, Without Barrier
Design Speed 2100 km/h 18 0
Design Speed <100 km/h 2.0
All, With Barrier, All Design Speeds 7.8z
ARTERIALS AND COLLECTORS
Design Speed = 90 km/h 12.0
Design Speed < 90 km/h 6.65
Paved And Painted For Left Turns 3.64

| 26 4 when future lanes planned.
2 Based on 06 median barrier and 3.6 shoulder

3 On reconstruction projects where existing curb locations are
fixed due to severe right of way constraints, the minimum
width may be reduced to 6.0 for design speeds=7Q km/h, ond
to 50 for design speeds < 60 km/h.

4. Restricted to 5-lane sections with design speeds < 70 km/h.
On reconstruction projects where existing curb locations are
fixed due to severe right of way constraints, the minimum
width may be reduced to 3 0. These flush medians are fo
include sections of raised, restrictive 1slands for pedestrian
refuge and to conform with the "Multilane Facilities Medion
Policy" and the Access Management Rules.

MEDIAN WIDTHS
Table 2.2.1



2.3 Shoulders

WIDTHS (METERS )
WITHOUT WITH SLOPES
SHOULDER GUTTER SHOULDER GUTTER
HIGHWAY TYPE FULL WIDTH | PAVED WIDTH| FULL WIDTH | PAVED WIDTH NORMALE
- Median Median Median Median Medion
Outsige] Or |outsidel Or loutsigel O loutsigel Or [loutsice] Or
Left Left Left Left Left
4-Lane Or More 36| 36| 30|30 47 |47 | 24| 24 06
3-Laone 36| 36| 30|30 47147 | 24| 24 06
05
2-Lane 361241 30] /2 47 | 41 24| 18
NA| 4 NAL 30| NA NA NA NA NA 05*
HOV Lane 2
I-Lane Raomp 18 18| 12]o06l35|35[128] 12
2-Lane Ramp
CREEWAYS Non -Interstate 30124 24 12 47 41 24 /18
{ Lanes 2-Lane Ramp
One Interstate 36124 30| t2) 47 ) 4! 24| 18 05
WayJ C-D Rood
- 00
I-Lone 18 | 18| 12| 06|35|35]|12]12
06
C-0 Road
2-lane 361 24| 30 12| 47 ) 4/ 241 18
C-D Road
3-Lone 36| 36| 30| 30 47|47 24| 24
C-D Road
> 3-lane 36| 36| 301 30| 47|47 )| 241 24 06
Auxthary Lane
C,,',,;b,,},'g & Weaving| 36 | NA| 30| NAY 47 | NA | 24| NA NA
Auxihiary Lane
Mainline Terminol
/-Lone Romp 241 NA /18 NA 35| NA 12 NA NA
2-Lane Ramp | 36 | NA | 30 | NA | 47 | NA 24| NA NA

Frontage Road

See COLLECTORS Table 234

For Local Roads And Sireets See The FDOT 'Manual Of
Uniform Minsmum Standords For Design, Construction
And Maintenance For Streets And Highways'

Y 006 when 4 lanes or more combined

@ Shouiders shall extend | 2 back of shoulder gutter and have a 0 06 siope back
toward the gutter

A Shouider pavement less thon 18 in width and adjoining shoulder gutter shall be
the same type, depth ond slope as the ramp pavement

SHOULDER WIDTHS AND SLOPES
Table 2.3.1



2.3 Shoulders

WIDTHS (METERS)

WITHOUT SHOULDER GUTTER | WITH SHOULDER GUTTER SLOPES
HIGHWAY TYPE FULL WIDTH | PAVED WIDTH| FULL WIDTH | PAVED WIDTH ||  moruaL @
o Medion ®| Medion Meg:an Heg:an Aleg:an
1510 O I
side Le;f Outside Le;'f Outside Le;’I Outside Le‘}r Outside| Gt
36 36 15 12 47 47 24 24
4-Lane 3030015 |12) 47 | 47| 24| 24 06
2.4 2.4 /15 /12 41/ 4/ 18 /8
36 {36 15 [oo®| 47 |47 | 24 | 24
3-Lone 30} 30| 15 |00®) 47 | 47| 24 | 24
24 | 24 {5 [00®] 41/ 4/ /8 /18
36 | 24| 15 Jloo®) 47 |41 | 24 | 18
2-lane 30124 | 15 (008 47 | 4; 24 | 18
24 /8 /15 |00®] 41/ 35 18 12
ARTERIALS |/ ~Lone Ramp 18 | 18] 12 06| 35 (35 |128] 02 os |
Divided
2-Lane Ramp 3018|1506 47 |41 ]| 24|18
( Lanes
one C-0 Road
Woy ) e’ 18 |18 | 12 |06 |35 |35 12 |12 | o6
€D Foad 24|18 | 15 |00 41 |35] 18 |2
Auxiliary Lane Some Same Same Same
As NA As NA As As
Climbing And Weaving|r/pe, Travel Trovel| ¥ | riaver| VA NA
Lones Lanes Lanes Lones
Auxihary Lane
Mainline Terminals
/-Lane Ramp 24 | NAL 45 | NA | 35 [wa | 12| na NA
2-Lane Ramp 36 | NA 15 | NA | 47 | NA 24 | NA NA
Auxihary Lane Same | Same
y As | As | 15 |00 |35 |wa 12| wna 05- 06
At-Grade Intersection |Travel |Trave
Lones | Lones

See COLLECTORS Table 23 4

For Local Roads And Streets See The FDOT ‘Monual OF
Uniform Mimmum Standards For Design Consiruction And
Maintenonce For Streets And Highways'

Frontage Road

@ Shoulders shall extend | 2 back of shoulder gutter oand have a 0 06 slope back foward the gutter

A Shoulder pavement less than | 8 in width ond adjoining shoulder gutter shall be the same type,
depth and slope as the ramp pavement

®© Shoulder shall be paved full width through ra:l-highway at grade crossings, extending a minimum
gistance of 7 6 on each side of the crossing measured from the outside rail For additional
'nformation see Standard Index No {7882

® Paved 06 wide where turf 1s difficult to establish Paved I 2 wide (a) in sag vertical curves
30 m minimum either side of the low point, and (b} on the low side of superelevated traffic
lanes extending through the curves and approximately 90 m beyond the PC and PT

] High Volume Highways
X === Normal Volume Highways
X ——Low Volume Highwoys

LEGEND FOR VALUES

SHOULDER WIDTHS AND SLOPES
Table 2.3.2




2.3 Shoulders

WIDTHS (METERS)

W/THOUT SHOULDER GUTTER WITH SHOULDER TTER SLOPES
HIGHWAY TYPE s LDER &0
FULL WIDTH | PAVED WIDTH} FULL WIDTH | PAVED WIDTH NORMAL @
@ 36 15 47 24
Multi -Lane 30 5 47 24
24 15 41 18
36 /5 47 24
2-Lone 30 /15 47 24
24 15 41 18
ARTERIALS %
A
Undivided Auxthary Lane f‘i::e , $ /2
(Lones Two-Way)|  at-Grode Intersection 5 35
Lones
Frontage Rood See COLLECTORS Table 23 4
For Local Roads And Streets See The FDOT ‘Manual Of
Uniform Mimmum Standards For Design Construction And
Maintenance For Streets And Highways'

@ Shoulders shall extend | 2 back of shoulder gutter and have a O 06 slope back toward the gutter
®© Shoulder shall be paved full width through rail-highway at grade crossings extending a minimum
distance of 7 6 on each side of the crossing measured from the outside raid/ For additionol

information see Standard Index No (7882

@ All multi-lane focilities shall conform fo the Department "Multilane Facilities Median Policy”,
Topic No 000-625-0i5

High Volume Highways

X /——— Normal Volume Highways
X Prans Low Volume Highways

LEGEND FOR VALUES

SHOULDER WIDTHS AND SLOPES
Table 2.3.3



2.3 Shoulders

WIDTHS (METERS )
WITHOUT WITH SLOPES
SHOULDER GUTTER SHOULDER GUTTER
2
FULL WIDTH | PAVED WIDTH| FULL WIDTH | PAV WIDTH NORMAL
HIGHWAY TYPE t o ED WiD
Median Medion Median Median Wedian
or ®; or Or Or or
Outside| Left |Outside] Left [Outsidel Left |Outside| Left ||Outsidel Lert
36 36 /15 [00® ]| 47 47 24 24
3-Lane 30 30 15 (00® | 47 47 24 24
24 24 /15 |oo® | 41 4/ (8 /8
CTOR
CODLLfd ORS Jé 24 /15 |00®]| 47 4/ 24 /18
{[W es 2-lane 3o 24 15 1008 47 47 24 18 06 0o
ane 24 |18 | 15 (oo®| 41 | 35( 18 | 12
One-Way }
Same Saome
Auxihary Lane As As
At-Grade Intersection |Trovel { Traver| 15 12 35 | NA 12 NA
Lanes | Lanes
@ 36 /5 47 24
Mult: -Lane 3o t5 47 24
24 15 35 18
COLLECTORS
Undivided 36 15 47 24
( Lones & Lone Jjo /5 47 24 06
Two-way ) 24 t5 35 18
Same Same
Auxihory Lone As As
At-Grade Intersection Travel Trovel 35 12
Lones Lanes

x/.__

@ Shoulders shall extend | 2 bock of shoulder gutter and have a 0 06 slope back foward the gqutter

® Shoulder shall be paved full width through rail-highway at grade crossings, extending @ minimum
distance of 7 6 on each side of the crossing measured from the outside rail For additional
information see Standard Index No [7882

® The median shoulder may be paved 0 6 wide in areas of the State where establishing and maintaining
turf 1s difficult however, shouiders sholl be paved 1 2 wide
either side of the low point and (b) on the low side of superelevated traffic lanes extending
through the curve and approximately S0 m beyond the PC and PT

{a) in sag vertical curves, 30 m minimum

@® All multi-lane facilities shall conform to the Department "Muliilane Focilities Median Policy”,
Topic No 000-625-0/5

High Volume Highways

}— Normal Volume Highwoys

X

— Low Volume Highways

LEGEND FOR VALUES

SHOULDER WIDTHS AND SLOPES
Table 2.3.4




2.3 Shoulders
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2.3

Shoulders

Slope Pavement

-—qp———j

4
—////

M//Z//////lfr

Shoulder Pavement
3 0 Unless Other
Width Called For
In The Plans

I

All Dimensions Shown In Meters

TYPICAL PAVING UNDER BRIDGE STRUCTURES
FOR OUTSIDE SHOULDERS

Figure 2.3.2




2.4

Roadside Slopes

RURAL & URBAN FREEWAYS, RURAL ARTERIALS AND COLLECTORS | URBAN ARTERIALS AND COLLECTORS
RURAL ARTERIALS AND WITH PROJECTED 20 YR ADT LESS | WITH CURB & GUTTER
COLLECTORS, WITH PROJECTED THAN 1500 AND RURAL LOCALS,

20 YR ADT OF I1S00 OR GREATER| URBAN ARTERIALS AND COLLECTORS
WITHOUT CURB & GUTTER
TYPE OF
FACILITY DESKN SPEED DESIGN SPEED
80 km/h OR GREATER ALL SPEEDS 80 km/h OR LESS
Height Height Height
( Meter ) Rote ( Neter ) Rate ( Meter ) Rate
00-15 61 00-15 6 | except where R/W
18 insufficient then 61
15 30 6 /t0 edge of fo edge of CZ and 3/ 2 lor to suit property
Front CZ ond 41 will be permitied owner, not flatter than
Slope All 61! R/W cost must be
P 30-60 6 /1to edge of 15-60 | 61to edge of CZ and considered for high fill
€Z ond 31 3 1 except where R/W sections in urbon areas
1S insufficient then 21
>60 | 21(with guardroil) will be permitted
Bock 41or 31with a 2 lor to suit
All standard width Al 4 Iwhen R/W Al property owner
Slope trapezotdal ditch permits or 31 Not flatter than
ond 6 | front siope 61
10 1 or flatter
Transverse All ( freeways ) All 47 All 41
Slopes 4 I(others)

Roadside Slopes
Table 2.4.1



2.6 Grades

2.6.1 Criteria For Grade Dafum

! Roadway Base Clearance Above Design High Water Elevation
Freeways and rural multi-lane maintine.
Ramps ( proper )
Low point on ramps at cross roads

Rural two -lone with design year ADT greafer fhan 1500 VPD

All other facilities including urbaon

2 Bridge Vertical Clearances
See Vertical Clearances For Bridges, Table 210/

2.6.2 Length Of Grade On Curb And Gutter Sections

A minimum of 75 m between VPI's

2.6.3 Grades On Curb And Gutter Sections

A minimum grade of O 3%

See Table 2 6 | for maximum grades

OO0
WH WD WO
33333



2.6 Grades

MAXIMUM GRADES IN PERCENT

DESIGN SPEED ( km/h)
TYPE OF FLAT TERRAIN ROLLING TERRAIN
HIGHWAY AREA
5060|7080 190|/00|1/0 50|60 |70180 | 90|100|/10
Rural
FREEWAYS (/) —| =1 41413 |[3}3]|—|—|5[5|41| 4|4
Urban
Rural —\ 5| 5| 4 —
ARTERIALS (3 ) ura 31 3] 3 61 6|54 4|4
Urban sl 7(7|6|5|5|—|9|8|8|7|6]| 6|—
Rural 7y 71 7161515141918 817]6]| 6|5
COLLECTORS (3) | Urban gl 919|761 6|5|untwo|liol8|7] 76
Industrial (2)} 41 41 4| 3|3 3|—|5|5|5|4]| 4| 4|—
FRONTAGE ROADS Require Same Criteria As Collectors
DESIGN SPEED (km/h) < 30 70 fo 80
RAMPS m 3 40 fo 50 60
GRADES (%) 6 To 8 5707 4 706 3 To 5
One-Way Descending Grades On Ramps May Be 2% Greater, In Special Cases
(1) Interstate designed to 110 km/h will be restricted to 3% moximum grade
(2) Areas with significant (10% or more ) heavy truck traffic
(3) On 2-lane highways critical length of upgrades shall not be exceeded
Critical lengths are those which reduce the speeds of 180 kg/kW trucks
by more than 15 km/h
MAXIMUM GRADES
Table 2.6./
DESIGN SPEED
km/h 30 40 50 60 80 90 100 110
MAXIMUM CHANGE IN
GRADE IN PERCENT 120 | 1/0 /100 | .80 60 50 40 20

MAXIMUM CHANGE IN GRADE WITHOUT VERTICAL CURVES
Table 2.6.2




2.7 Sight Distance

MINIMUM STOPPING SIGHT DISTANCE ( ME TERS )

( Based on height of eye of 1.070 m and
height of object 0./150 m above road surface )

Design GRADES OF 2% OR LESS
Speed FREEWAYS
Ckm/h) [~ rrerstate I ARTERIALS COLLECTORS
40 - - - - - - - - - 45 o
20 allalle - - - 60 60 R
60 - - - - - 85 80 k
70 - - - 110 /10 100 i
80 i 140 120 120 "
90 170 /50 145 140
100 190 175 170 150
110 225 210 200 —

ADJUSTMENT IN DISTANCE FOR GRADES GREATER THAN 2%

INCREASE IN LENGTH DECREASE IN LENGTH
Design FOR DOWNGRADE (ME TERS ) FOR UPGRADE (METERS )
(Sf eﬁ: ) Grades Grades
n S% | 4% | 5% | 6% | 7% | 8% [ 9% | 3% [4% [ 5% | 6x | 7% | 8% | o%
40 S1 31 316|699 3313131 3 3] 6
50 S| 616199l 333161 ¢ 6 | 6
60 6 6l 912|820 366 6] & 9| 9
70 6 J | 215 812527 6166 9 o2 /2
80 J | 12118120 125 |350]---6] 99 1z 2 5 |- - -
90 21 1512125 |30 35 [--[ 69 |l m 515 [---
100 5 20127 | 34 | 40 |---]--= 9 2| /5 /5 8 - -----
1o 6 1 25130 [40 [ 45 [--—[-= 2 {12175 18 20 [---]- <<

MINIMUM STOPPING SIGHT DISTANCE

Table 2.7./

MINIMUM PASSING SIGHT DISTANCE ( ME TERS )

( Based on height of eye of 1.0rO m and
height of object 1 300 m obove road surface )

Design Speed ( km/h ) 40 50 60 70 80 90 /00
Z2-Lane, 2-Way
Facilities 285 345 4/0 485 545 605 670

MINIMUM PASSING SIGHT DISTANCE

Table 2.7.2



2.8 Curves

2.8.1 Horizontal Curves

MAXIMUM DEFLECTION WITHOUT CURVE ( DMS )

TYPE FACILITY V270 km/h V=60 km/h
Freeways 0° 45' 00" NA
Without o .
Arterials Curb & Gutter 0" 45'0 2° 00' 00
And Collectors . .
Curb L;//”‘guffer /= 00" 00 2" 00'00

Where V=Design Speed

MAXIMUM DEFLECTIONS WITHOUT HORIZONTAL CURVES
Table 2.8.1

LENGTH OF CURVE (METERS)

Freeways 6v,
Arterials 3Vo
Collectors 3Vae

Where V=Design Speed ( km/h)

I When 6V cannot be attained, the greatest

attainable length shall be used, but not less
than 3V

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

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

LENGTH OF HORIZONTAL CURVES
Table 2.8.2



2.8 Curves

2.8.1 Horizontal Curves

MINIMUM RADIUS (m )

ENVIRONHENT
Design EN\ﬁ%/O?A’%ENT (e max-0.05)
Speed (e max=010) Without Curb With
{(km/h) (R min ) And Gutter Curb And Gutter
(R mn ) (R min )
40 450 60.0 600
50 750 99 0 990
60 1150 /50 0 150 0
70 160 0 2150 2150
80 210 0 280 0 280 0
90 2750 376 0 —_—
i 100 360 0 493 0 —_—
1o 4550 6360 —_

Interstate 585 0 m Minimum Radius { Maximum Curvature ) (e mox=010)

MAXIMUM CURVATURE OF HORIZONTAL CURVE

(Using Limiting Values Of

n_u

e" and

Table 2.8.3

Ilf'll )

MINIMUM RADIUS (m )

Design Speed ( km/h ) Radius
50 1165 0
60 745 0
70 23300
80 2500.0
90 3495 0
100 3790 0
110 4350 0

Table 2.8.4

MAXIMUM HORIZONTAL CURVATURE
USING NORMAL CROSS SLOPES




2.8 Curves

2.8.2 Vertical Curves

K VALUES FOR CREST CURVES

Design FREEWAYS

/f,ﬁs,?;d Interstate Other ARTERIALS | COLLECTORS
40 — _ 5 5
50 _ — 9 9
60 —_ —_ 18 6
70 —_ 30 30 25
80 — 46 36 32
90 7! 56 52 48
100 90 75 70 55
/10 125 1o 100 —

Length, L =KA
Where L=Minimum Length ( Meters)
K = Constant

A =Algebraic Differance In Grades, Percent

Interstates Lengths of crest vertical curves on Interstate moinlines are
not fo be less than 300 m for open highways and 550 m
within interchanges

Service Interchanges K values for romp crest vertical curves at freeway
terminals are not fo be less thon the freeway
K values K values for other romp crest vertical
curves are not fo be less than arterial K values

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

Arterials and Collectors The minimum lengths of crest vertical curves
for highways with design speeds of 90 km/h
or greater are as follows
Design Speed (km/h) 90 100 110
Minimum Length (m) 100 120 150

All Facilities  The lengths of crest vertical curves are not fo be less
than O 6 times the design speed ( km/h) expressed in
meters

MINIMUM LENGTHS OF CREST VERTICAL CURVES
BASED ON STOPPING SIGHT DISTANCE

Table 2.8.5



2.8 Curves

2.8.2 Vertical Curves

K VALUES FOR SAG CURVES

Design FREEWAYS

Speed

km/h Intersiate Other ARTERIALS | COLLECTORS
40 —_ —_ 10 0
50 — - 2 2
60 — — /8 18
70 — 25 25 20
80 — 30 25 25
S0 40 40 35 30
100 50 45 40 40
"o 52 50 45 —_

Length, L =KA
Where L =Minimum Length ( Meters )
K =Constant

A=Algebraic Differance In Grades, Percent

Interstates Lengths of sag vertical curves on Interstate mainlines are
not to be less than 244 m

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

System Interchanges K values for gl sag vertical curves on systems
interchanges are not to be less than the K values
of the higher system

Arterials and Collectors The minimum lengths of Sag vertical curves
for highways with design speeds of 90 km/h
or greater are as follows
Design Speed ( km/h ) S0 100 0
Minimum Length (m ) 75 90 |15

All Facilities The lengths of sag vertical curves are not fo be less
than O 6 times the design speed (km/h) expressed in
meters

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

Table 2.8.6



2.9 Superelevation

URB

TABULATED VALUES

Radrus Design Speed ( km/h )

(m) 50 60 70 80 90 100 1o
4600 | NC | NC | NC | NC | AC | we T AC
4500 RC
4400
4300
4200
4100
4000
3900
3800 NC
3700 RC
3600 1T
3500 1.
3400 i
3300
3200 RC
3100 NC 02/
3000 RC ozr
2900 022
2800 RC | 022
2700 02| 023 |
2600 NC N 02| 024 |
2500 RC ozz | 025
2400 023 | 026
2300 RC | 024 | 027
2200 02i_| 025 | 029
2100 NC 021 | 026 | 030
2000 RC 022 | oz7r | 032
1900 RC 1 023 | 029 | 033
1800 02l | 024 | 030 | 035
700 021 | 026 | 032 | 037
1600 NC 023 | 027 | 034 | 039
1500 RC | RC | 0241 029 | 036 | o4/
1400 02| 026 | 031 | 038 | 043
1300 022 | 027 | 033 | 040 | 0%
1200 | NC | RC | 024 | 030 | 036 | 043 | 050
100 | RC | 02 | 026 | 032 | 039 | 046 | 054
1000 022 | 029 | 035 | 043 | 051 | 059
900 025 | 032 ] 039 | 046 | 056 | 065
800 | RC_| 027 | 035 | 043 | 05/ | 062 | 072
700 | 023 | 03 | 040 | 048 | 057 | 070 | 080
600 | 027 | 035 | 045 | 055 | 066 | 078 | 089
500 | 05/ | o#i | 052 | 064 | 075 | 088 | 099
450 | 034 | 045 | 057 | 069 | 081 | 093 |g S©
400 | 038 | 050 | 063 | o075 | 087 | 099 |q £ 10
350 | 042 | 056 | 069 | 082 | 093 | SO|] &Y
J00 | 048 | 063 | 077 | 089 | 10 o £Q
250 | 056 | or1 | 085 | 0% |g So| &P
200 | 066 | 081 | 095 |5 Sols S0
75 | orz2 | 067 | 0 o Sof &V
50 | 078 [ 093 | co] =¥
125 | 086 | 099 |3 €8
00 | 094 [Jco| a -

o SOic 52 NC = Normal Crown

> i R RC - Reverse Crown (0 02)

SUPERELEVATION RATES FOR RURAL HIGHWAYS
AN FREEWAYS AND HIGH SPEED URBAN HIGHWAYS
€ mox=0.10

Table 2.9./
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2.9 Superelevation

0.10

Figure 2.9.1
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SUPERELEVATION RATES FOR RURAL HIGHWAYS,
URBAN FREEWAYS AND HIGH SPEED URBAN HIGHWAYS




2.9 Superelevation

TABULATED VALUES

RG%’US Design Speed ( km/h )
(m) 50 60 70 80
1000+ NC NC NC NC
900 NC
800 RC

700 B
600 NC
500 RC
450
400 NC RC
350 RC 0.023
300 RC 0.036
2r5 NC 0.02/ 0.046
250 RC 0.029 | Rmin. =
225 RC 0 04/ 267.9
200 0.020 | Rmin =
175 0.03/ 213.4
150 0.046
125 RC Rmin. =
100 0.034 146.3
Rmin. =
87.2
NC = Normal Crown
RC = Reverse Crown (0.02)

SUPERELEVATION RATES FOR URBAN HIGHWAY

AND HIGH SPEED URBAN STREETS
€ max =0.05

Table 2.9.2
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2.9 Superelevation

SUPERELEVATION RATES FOR URBAN HIGHWAY
AND HIGH SPEED URBAN STRE ETS

€ mox=0.05
Figure 2.9.2



2.9 Superelevation

SLOPE RATES FOR STRAIGHT LINE
SUPERELEVATION TRANSITIONS

DESIGN SPEED, km/h

SECTION 70-80 | 90-100| 10

SLOPE RATES

2 Lane & 4 Lane|l: 200 | 1: 225 | [: 250
6 Laone 1. 160 | 1-180 |1 200
8 Lane 1150 | 1.170 | 1 190

The length of superelevation transition s
to be defermined by the relative slope
between fthe travel way edge of pavement
and the profile grade, except that the
minimum length of transition shall be 30 m

For additional information on transitions see
Index No 5/0

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

Table 2.9.3

SLOPE RATES FOR STRAIGHT LINE
SUPERELEVATION TRANSITIONS

50 km/h /. 100
60 km/h /: 125
70-80 km/h O /: 150

A 1125 may be used for 70 km/h under
restricted conditions

The length of superelevation transition

15 10 be determined by the relative slope
between the travel way edge of povement
and the profile grade, except that the
mimimum  length of transition shall be 15 m
for design speeds under 60 km/h and 20 m
for design speeds of 60 km/h or greater
For addition information on transitions see
Index No. 511

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

Table 2.9.4

—



2.10 Vertical Clearances
2.10.1 Bridges
CLEARANCE 1,45 (METERS)
Roadway
FACILITY TYPE Or
ACILI Railroad Roadway Pedestrian
Over Over Over
Roadway , Railroad 34| Roadway 2
Freeways
And 49 70 52
Arterials
Collectors
And 49 70 52
Others
! Clearance Meosurement
The least vertical distance between the bridge structure ond
the surface of the roadway ( traffic lanes and shouliders ) or
the top of the highest rail
2 Allowance To Be Added For Future Underpass Resurfacing On Rural Sections
100 mm over flexible pavements
150 mm over rigid pavements
3 Allowance To Be Added For Rail Resurfacing ( Trock Raised )
305 mm for conventional railroods
Others - see footnote No 4
4 Over High Speed Rail Systems
See Deportment guidelines and specifications for Intermediate
Class Rail Operations entitled "Stondard Specifications For The
Design And Construction Of Railways"”
5 Clearance Over Waterways -
See Department 'Drainoge Manual’, Topic No 625-040-001, Vol /, Ch 4

VERTICAL CLEARANCE FOR BRIDGES
Table 2./0./




2.10 Vertical Clearances

2.10.2 Signs

Overhead Sign Structures:
5.2 m over the entire width of the pavement and shoulder
to the lowest sign component

Allowance fo be added for future resurfacing on rural
sections

100 mm over flexible pavements
150 mm over rigid pavements

2.10.3 Signals

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

2 Mast Arm Mounted:

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

Allowance to be added for future resurfacing on rural
sections:

100 mm over flexible pavements

150 mm over rigid pavements

3 Truss Mounted:
5.2 m over the entire width of the pavement and shoulders

to the lowest signal or lowest member of the horizontal truss.

Allowance to be added for future resurfacing on rural
sections:

/100 mm over flexible pavements

150 mm over rigid pavements



2.11 Horizontal Clearances

Placement shall be 1n accordance with the Roadway and
Traffic Design Standards. Placement within sidewalks
PLACEMENT shall be such that an unobstructed width of 1 2 m or more
{ not including the width of curb) 1s provided

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

Overhead sign supports shall be shielded

HORIZONTAL CLEARANCE FOR TRAFFIC CONTROL SIGNS
Table 2.1l.1

Rural ( Flush Shoulders )
6 1!m from the travel lane, 4 3 m from auxiliary lane
(may be clear zone width when clear zone 15 less than
6im)

Urban ( Curb and Gutter )
From right of way line to | 2 m back of the face of curb
(may be 08 m bock of the face of curb when all other
alternatives are deemed impractical ) Placement within
sidewalks shali be such that an unobstructed width of
/2 m or more (not including the width of curb) 1s
provided

CONVENTIONAL
LIGHTING
PLACEMENT

HIGH MAST

LIGHTING Outside of the cleor zone unless shielded

HORIZONTAL CLEARANCE FOR LIGHT POLES
Table 2.11.2



2.1 Horizontal Clearances

Rural

Urban

Shall not be located within the lLimited access right of way

Shall not be located i1n the median

Not within the clear zone and as close as practical to the right of way
without aerial encroachments onto private property

From right of way line to I 2 m back of the face of the curb ( may be

0 8 m back of the face of the curb when all other alternates are deemed
impractical )

width of | 2 m or more (not including the width of the curb) 1s provided

Placement within sidewalks shall be such that an unobstructed

HORIZONTAL CLEARANCE FOR UTILITY POLES,

FIRE HYDRANTS, ETC
Table 2.11.3

FREEWAYS

Not permitted

RURAL HIGHWAYS

Post shall be placed at shoulder point but the face of the box
shall be no closer than 2 4 m from the edge of the ftraffic lane

CURB AND GUTTER
SECTIONS

With Utility Strip

Face of box shall be 150 mm to 300 mm back of the face
of the curb

Without Utility Strip
Locate at back of sidewalk

For odditional information see index No 532

HORIZONTAL CLEARANCE TO MAILBOXES

Table 2.11.4

R



2.1 Horizontal Clearances

Shall not be located 1n medians

Should be located as far from traffic loanes as procticable
Placement within sidewalks shall be such that an unobstructed
width of 12 m or more (not including the width of curb) s

provided

HORIZONTAL CLEARANCE TO SIGNAL POLES
AND CONTROLLER CABINETS FOR SIGNALS

Table 2./1.5

Trees shall be outside the clear zone f diameter 1s or 15
expected to be greater than /100 mm ( measured 150 mm above

the ground)

HORIZONTAL CLEARANCE TO TREES
Table 2.11.6



2.1l Horizontal Cleagrances

36 m For Shoulders 30 m And Wider, 2 4 m For Median
Shoulders 2 4 m Or Less In Width, and, Shoulder
Traffic Lanes | wdth Plus 06 m For All Other Shoulders |

4
7/ E

WITHOUT SHOULDER GUTTER

150 mm
t-<—

—

Edge Of Shoulder Pavement i
Shoulder %A\/
!
—_— —— e —
=

[
WITH SHOULDER GUTTER

For Additional Information See Section 2 3 Shoulders

RURAL ( FLUSH SHOULDERS)

Flush With ! 8 m Or Greater Desirable
Varies

Foce OFf Curb \} £ fp :
dge Of Pavemen ~ |.<——_——>
Yj lg_ Y j, i
1 —F T T/ __‘ — =3
|

[

— & Cl C
N I_]

! |

Y =150 mm Or GREATER Y =LESS THAN 150 mm

URBAN (CURB AND GUTTER)

For Additional Information See Standard Index 400 For Location Details

HORIZONTAL CLEARANCE TO GUARDRAIL
Figure 2.1.1



2.12 Clear Zone

CLEAR ZONE WIDTH (METER)

Rural Urban
(With Curb
> 1500 AADT < 1500 AADT And Gutter )
Design Traovel Auxiliary Travel Auxihary
Speed Lanes & Laones & Lanes & Lanes & All All
km/h Multi-Lane |Single Lane | Multi-Lane |Single Lane | Outside Median
Ramps Romps Ramps Ramps Lanes Lanes
<70 54 30 48 30
/12 /18
70 73 42 6.0 42
80 7 3 42 60 42
90 91 54 7.3 42 NA NA
>90 10 73 9./ 5.4

Above clear zone widths are for side slopes of 4 |or flatter
AADT = Mainline 20 year projected annual average daily traffic

Clear zone widths shall be adjusted on the outside of horizontal curves
with flush shoulders 1n accordonce with Table 212 2

Clear zone widths for facilities without curbs are measured from the
edge of the ftroffic lane

Clear zone widths for outside curbs are measured from the face of
the curb Clear zone width for median curbs are measured from the

edge of the inside lane

CLEAR ZONE WIDTHS
Table 2.12.1



2.12 Clear Zone
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TRAFFIC DESIGN CRITERIA

2.15 Lighting Criteria

CONVENTIONAL LIGHTING - ROADWAYS

ROADWAY ILLUMINATION LEVEL UNIFORMITY RATIOS
CLASSIFICATIONS AVERAGE INITIAL (LUX)
AVG /MIN | MAX /MIN
INTERSTATE, EXPRESSWAY, 16 4 10R 10 71 0OR
FREEWAY & MAJOR ARTERIALS LESS LESS
ALL OTHER ROADWAYS 71 4 10R 70 71O0R
LESS LESS

NOTE These values should be considered Standard, but should be increased if

necessary to maintain an acceptable uniformity ratto  The maximum value should be
one and one-half these values

Table 2 15 1

HIGHMAST LIGHTING - ROADWAYS

ROADWAY ILLUMINATION LEVEL UNIFORMITY RATIOS
CLASSIFICATIONS AVERAGE INITIAL (LUX)
AVG /MIN | MAX /MIN
INTERSTATE, EXPRESSWAY, 97011 3 10R 10 10R
FREEWAY & MAJOR ARTERIALS LESS LESS
ALL OTHER ROADWAYS g71011 3 10R 10 10R
LESS LESS

Table 2 15 2



UNDERDECK LIGHTING - ROADWAYS

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

NOTE The hght levels for underdeck lighting shall be equal to the adjacent roadway

lghting

Underdeck hghting 1s accomplished by mounting either pier cap or pendant hung
fixtures under the bridge structure

Pier cap lumuinaires should be installed when bridge piers are located less than 4 6
meters from edge of travel lane

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

Table 2 15 3

REST AREA LIGHTING

AREA ILLUMINATED ILLUMINATION LEVEL UNIFORMITY RATIOS
AVERAGE INITIAL (LUX)
AVG /MIN MAX / MIN
ENTRANCE & EXIT 16 4 1ORLESS | 10 1 ORLESS
INTERIOR ROADWAYS 16 4 1ORLESS | 10 1 ORLESS
PARKING AREAS 16 4 1ORLESS | 10 1 ORLESS

Table 2 15 4




MOUNTING HEIGHT RESTRICTIONS
LUMINAIRE WATTAGE LIGHT SOURCE MOUNTING HEIGHT (MIN )
150 HIGH PRESSURE SODIUM (HPS) 7 5 METERS
200 HIGH PRESSURE SODIUM (HPS) 9 0 METERS
250 HIGH PRESSURE SODIUM (HPS) 9 0 METERS
400 HIGH PRESSURE SODIUM (HPS} 12 0 METERS
750 HIGH PRESSURE SODIUM (HPS) 15 0 METERS
1000 HIGH PRESSURE SODIUM (HPS) 24 0 METERS

Table 2 15 5
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CHAPTER 3

EARTHWORK (METRIC)

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

)] 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, 1nlets, manholes and stmilar structures
where the matenals are unclassified and considered as excavation regardless of the matenal
encountered

3) Embankment - Compacted fill matenal needed to construct the roadway, excluding
the base and pavement portions of the roadway and shoulders Embankment includes compacted

backfill to replace unsuitable material excavated within the lines and grades shown 1n the plans



CHMMWUMK
BASIC PROCESS

The most Important coperatlon Involving eorthwork 1s constructing the roadbed.
The roodbed Is constructed by excavating solifrom CUT sectlons -- and placing
sollas embankments In FILL sectlons. in cut sectlons, the roodbed Is bulit below

the naturalground -- the naturalground Is excavoted to the e'evation of the
proposed roadbed. In flilsectlons, the roadbed Is bulit cbove the natural
ground -- the eorth fliils an embaonkment.

¢
FILL SECTION-- CUT SECTION--

Eorth filied In over tarth cut owoy
naturagl ground

— e
— — — — —

Natural ground Flnished groding teaplate Bock siope

Front slope

Exhibit 3-A



3.2 Classification of Soils

The Department uses a system of soil classification which places matenals into groups and
subgroups based on soil fracture, hiquid hmit and plasticity index This classification determines

if and where the matenials may be placed or left in their onginal position on a highway project

The designer cannot determine the proper removal and utilization of earthwork materials until
the soils survey, testing and classification of matenials has been performed by a qualified
geotechmcal laboratory For more details, see the Volume II of the Plans Preparation Manual

(English version) and Index 505, Roadway and Traffic Design Standards

3-3



3.3

Removal and Utilization

Earthwork 1s a major cost component of highway construction The accurate detailing,

utilization and calculation of earthwork 1s a very important part of the design effort Earthwork

1s not a sumple task, but with proper care and attention, very accurate quantities can be

determined

331 Cntena for Earthwork Details

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

or half-sections to accurately determine quantities

For resurfacing and minor widening and resurfacing projects, refer to Section 3 5 7 of

this chapter
Additional cniteria used for plotting the earthwork details are found in the Standard

Specifications, Section 120, the Roadway and Traffic Design Standards, Indexes 500 and
505, and Volume II of the Plans Preparation Manual (English version)

3-4



332 Cross Sections - A Design Tool

Roadway cross-sections cannot be finalized until late 1n the design process However,
prehminary cross section templates, developed early 1n the 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 1in
performing the Soils Survey Cross section templates should be plotted as soon as the

alignment, grades and typical section details are established



3.4

Earthwork Quantities

341 Method of Calculating

Earthwork quantities can be accurately determined by computer or by plan calculation,
if proper care 1s taken Therefore, the specifications allow 1t to be designated for
payment as the orniginal plan quantity unless determined to be substantially in error

Earthwork quantities are calculated by the method of average end areas

CUBIC METERS - E—%EA—Z- xLENGTH

Each set of end areas for the different types of earthwork (cut, fill, subsoil, etc ) are
calculated separately and shown 1n the appropniate column on the cross section sheets,

as 1ndicated 1n Volume II of the Plans Preparation Manual (English version)

3 4 2 Sutable and Unsuitable Materials

Select matenial or suitable material and plastic, muck or unsuitable matenals are
calculated and tabulated separately Materal 1s also summarized 1n pay item categories
as Roadway Excavation, Subsoil Excavation and Embankment or Fill The designer must
be famibar with the matenal classes, basis of payment and the specifications for

earthwork operations 1n order to properly delineate and calculate earthwork quantities



TABULATION OF UNSUITABLE TABULATION OF SUITABLE

MATERIAL ON LEFT SIDE OF MATERIAL ON RIGHT SIDE OF
CROSS SECTION SHEETS CROSS SECTION SHEETS
.. ] .- . - . ]
(1) A-7 MATERIAL
A-8 MATERIAL (5) A-2, A-3 MATERIAL
A-2-5, A-2-7, A-5 MATERIAL
) (3) RDWY @) (6) (7) RDWY (®)
SUBSOIL EXC FILL SUBSOIL EXC FILL
EXC EXC
Alvialviajlv AlV]iA|lVvV]aAaly
-~ | |
0))

UNSUITABLE MATERIAL on a project may consist of one or more of the classifications shown The tabulation
should be "titled” with the actual classification for the given project as documented by the soil survey

) 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 matenial It must also be below the
finished grading template to be subsoil excavation

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

excavation

“) FILL (UNSUITABLE) 1s matenal that does not meet the requirements for smtable matenal but may be
utilized 1n certain areas of the embankment as indicated m Standard Index 505

S) SUITABLE MATERIAL consssts 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 matenal that would be acceptable 1n 1ts onginal position, but
1t must be excavated below the fimshed grading template 1n order to remove matenal below 1t that 1s unsuitable 1n
its original posttion

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

® FILL (SUITABLE) 1s the matenal uttlized 1n the embankment 1n those areas calling for select matenial by

the Standards and Specifications  Fill matenal 1s placed above the natural ground surface up to the bottom of the
finished grading template  Fill material includes the backfill requured to replace all subsoil excavation

3-7



E STANDARD INDEXES 500 AND 305

CcuTt
AREA BELOW NATURAL GROUND LINE AND ABOVE THE
BOTTOM OF THE PROPOSED ROADWAY TEMPLATE

V/////4 REGULAR EXCAVATION -- SUITABLE MATERIAL
ESBl 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

SUBSOIL EXCAVATION -- SUITABLE MATERIAL
[Z %] SuBSOIL EXCAVATION -- UNSUITABLE MATERIAL

<

{

G

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

Exhibit 3-B
FEIl FILL - SUITABLE MATERIAL .
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343 Earthwork Accuracy

There are two methods of documenting the earthwork quantities for projects The most
accurate and preferred method involves the preparation of cross-sections to define the
quantittes of earthwork involved This method 1s mandatory on all new construction and
major reconstruction projects The other method, using working typical sections, 1s only
to be used on RRR type projects where 1t has been determined that the project 1s a
candidate for payment by Regular Excavation, Lump Sum It 1s cnitical that the designer

choose which method 1s best suited for their project with mput from construction

The calculation of earthwork volumes 1s not simple but, when performed with care and
properly checked, many of the inaccuracies common 1n earthwork quantity
calculaﬂon;g: be avoided The primary causes for inaccurate earthwork quantities are
found to be errors 1n calculating end areas and choosing inappropnate ntervals between
the cross sections Correct methods and techniques for computing earthwork quantities

will eliminate the gross errors
3431 Projects with horizontal and vertical controlled cross sections

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 permit  This 1s
especially critical if plotting 1s done manually and the end areas are to be
calculated from the plotted sections Care should also be taken when plotting

slopes that extend over long distances

3 If end areas are calculated from cross sections manually, show the breakdown
of areas, etc on work sheets and include these as backup 1n the computation
book

39



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

station lengths

5 Properly use match lines and turning lines to divide end areas when separate

lengths should be used to calculate volumes

6 Reduce the interval between cross sections to 10 meters or less on ramps or
sharp turning roadways, or determine and use the centroid of the section as the

length for computing volumes

7 Proper use of cross section pattern sheets to determine where cross sections

should be taken, will help yield more accurate volumes

8 Exclude bridge spans, large culverts or other exceptions where earthwork 1s

not required

9 Include quantities for fill slopes under bridges, at guardrail installations and
at culvert extensions Show extended shoulder slope on cross sections at guardrail

locations (not steeper than 10 to 1 per Standard Index 400, Sheet 8 of 14)

10 Make sure that backfill for all subsoil excavation 1s added to the roadway fill

quantities

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

sheets

3-10
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3 4 3 2 Projects without horizontal and vertical controlled cross sections

1 Include working typical cross sections in the computation book at all locations

where there 1s a change 1n either the existing or proposed templates

2 Working typicals should include the station limits of the typical, and the end
areas of all cut and fill sections Working typicals may be placed in the plans, but

are not required

3 The thickness of the base box shall be calculated on the most probable base
option A plan note should also be shown 1n the plans stating which option was

used for calculating the earthwork quantities

4 Extra fill matenal needed for the extended shoulder for guardrail placement
should be documented 1n the computation book with the final quantity being
tabulated on the summary of earthwork The quantity should be based on working
typical sections showing the extended shoulder slope on cross sections at guardrail

locations (not steeper than 10 to 1 per Standard Index 400, Sheet 8 of 14)

3 44 Variation in Quantities

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

depth was chosen during construction

3-11



345 Sequence of Construction

The designer must be aware of the Traffic Control Plan and, to some extent, the most
Iikely 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 1n the earthwork items for the project

EXAMPLE A project has balanced earthwork quantities, 1 € , 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 establish a pay item
for the materials and work It could even result in the contractor filing a claim for delay
of the work

SOLUTION The designer should change the TCP and construction sequence to ensure
that the matenal in the excavation area 1s available when 1t 1s needed, 1f possible Or,
if the project 1s not a balanced job and already has Borrow set up as a pay item, make
sure the quantity includes a sufficient amount to cover the embankment in Phase I The
Excavation could then be used to reduce Borrow later 1n the project, when 1t 1s 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

3 4 6 Earthwork by Computer

The Department has several options for computing earthwork quantities by computer,
In detailing the cross sections on the CADD or other automated system, the requirements

and techmques noted above are just as applicable and necessary for accuracy

3-12



3.5

Earthwork Items of Payment

351 Regular Excavation

This 1s the most general classification of earthwork excavation When Lateral Ditch or
other excavation pay items are not called for in the plans, the total quantity of all
excavation shall be paid for as regular excavation Roadway Excavation consists of the
net volume of material excavated between the onginal ground surface and the bottom of

the proposed roadway template

Retention or detention areas that require considerable excavation should be summarnized
separately and added into the Regular Excavation. This 1s especially important if there

1s a large quantity and the area 1s removed from the project by some distance
Projects where the predominate earthwork 1tem 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

355 Borrow Excavation

Borrow Excavation 1s the pay item used to indicate that the contractor 1s to furnish
earthwork material from areas provided by him and generally outside the project himuits,
including matenal with a specific mmmum bearing value for building up existing

shoulders, when approprate for the project
Borrow matenal, 1f available, may be obtained from within the right of way of the

project, including those projects where the matenal i1s to be paid for under the

embankment pay item Each project must be analyzed to determine if this option 1s
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feasible FHWA concurrence 1s required on federal-aid projects prior to utilization of

the night 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 criteria shall be applied to proposed excavated areas

which will fill with water

The proposed borrow areas shall be reviewed and coordinated with the Dastrict
Environmental Coordinator to minimize environmental disturbance and promote a future

natural appearance

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

Excavation (Pit Measure)

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

quantity of borrow materal estimated to be required

EXAMPLE Fill (From Cross Section Totals) 253 m?
Fill Adjustment (+35%) (253 x 0 35) 89 m?
Total fill 342 m?
Roadway Excavation (Select) Deducted 115 m?
Borrow Excavation (Pay Item Total) 227 m’

3-14



2 Borrow Excavation (Truck Measure) - The designer’s second option for
designating how borrow matenial shall be bid and paid on projects is truck
measure Truck measure should be specified only for projects which require
small amounts of borrow matenal  Typical types of projects are small
resurfacing projects, widening and safety projects  When this option is
designated, an additional adjustment (truck) 1s added to obtain a representative
volume of matenial required This 1s not a plan quantity item, but 1t 1S very
mmportant that the most realistic determunation of quantities possible be calculated
by the designer

EXAMPLE Borrow Excavation (As Above) 227 m*
Truck Adjustment (+25%) (227 x 0 25) 57 m?
Borrow Excavation (Pay Item) 284 m’

On some projects 1t 1s desirable that construction have the flexibility to pay for
the item of borrow by pit measure, but determine the volume by loose truck
measure When this method of measurement 1s requested by construction, it will
be necessary for the designer to calculate a percentage by which the truck
measured quantity will be adjusted to determine the pit measured volume This
percentage compensates for the truck adjustment and converts the quantity back
to 1ts mn-place volume A pay item note simlar to the following should be shown

in the plans

At the contractor’s option, and with the approval of the engineer,
measurement of borrow material may be based on loose truck
volumes In this case, payment will be made on % of

the truck measured quantity
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The percentage for the above note 1s calculated as follows

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

Percentage (%) 1s obtained from 227 m® — 284 m* = 80%

353 Lateral Ditch Excavation

Excavation required to construct inlet and outlet ditches at structures, changes in channels
of streams and ditches parallel to the nght of way, but separated from the roadway

template, may be designated by the designer as Lateral Ditch Excavation

On projects with very little of this type of excavation, this earthwork 1s usually included
in the Regular or roadway Excavation If there 1s a sigmificant amount of Lateral Ditch
Excavation, 1t should be detailed, calculated and summarized on separate cross section
sheets and shown separately 1n the Earthwork Summary For more details on lateral

ditch cross sections, see the Plans Preparation Manual, Volume II (English vresion)
Excavation 1ncluded for payment or that will be bid as work under Section 125

(Excavation for Structures) must not be included again in Lateral Diatch or other

Excavation pay items

3 54 Subsoil Excavation

The payment for Subsoil Excavation should NEVER be included 1n other pay items, and
subsoil quantities should NOT be included 1n other quantities, no matter how small the

quantities are
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The pay 1tem, Subsoil Excavation, consists of the excavation and disposal of muck, clay,
rock or any other material that 1s unsuitable 1n 1ts oniginal position and that 1s excavated
below the bottom of the fimished grading template Subsoil Excavation also includes all
suitable material (usually above the unsuitable matenal, 1 e , overburden) excavated

within the above limits in order to excavate the unsuitable matenal

The soils investigation survey must document the limits of any unsuitable matenial found
on the project Likewise, the cross sections and the earthwork calculations must use

these limits 1n determining the quantities for Subsoil Excavation

Unsuitable subsoil areas and volumes shall be tabulated on the left side of the cross
section sheets, and areas and volumes for the suitable subsoil excavation shall be
tabulated on the right side of the cross section sheets The fill quantities (areas and
volumes) on the right shall also include areas and volumes required to backfill the
excavated areas created by all subsoil removal See example given in Section 3 4 2 of

this chapter

355 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 channel
or stream This work may be sigmficantly different from regular excavation or lateral
ditch excavation, requining draglines, barges or other special equipment It should be

detailed, calculated and summarized separately, in most cases
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3 5 6 Embankment

This 1tem includes placing material above the onginal ground line and within the lines
and grades indicated by the plans 'When subsoil excavation is 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, if there are large amounts of lateral ditch or channel

excavation, these should be specified to be paid for as separate items of work

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

document the final estimate records

Generally, Embankment should be used as the pay item when the project is
predominately a fill earthwork project Most new construction and major reconstruction
projects should be considered for payment under this earthwork item The Summary of

Earthwork quantities will show the net fill quantity, with no shrinkage apphied
Only when the project has very little embankment or when construction specifically

requests 1t, should the borrow excavation pay item be used (See borrow excavation,
Section 352)
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SUMMARY OF EARTHWORK
(CUBIC METERS)
ROADWAY EXCAVATION, A-2, A-3 MATERIAL = 10 000
ROADWAY EXCAVATION, A-7 MATERIAL = 800
ROADWAY EXCAVATION, A 8 MATERIAL = 1 005
EXCAVATION FROM LATERAL DITCHES = 5 000
TOTAL ROADWAY EXCAVATION = 16 805
(ROADWAY AND DITCH)
EMBANKMENT = 7 000
SUBSOIL EXCAVATION, A-2, A-3 MATERIAL = 980
SUBSOIL EXCAVATION, A-7 MATERIAL = 1 400
SUBSOIL EXCAVATION, A-8 MATERIAL = 800
TOTAL SUBSOIL EXCAVATION = 3180

357 Regular Excavation - Lump Sum (3-R Projects only)

The Pay Item for Regular Excavation - Lump Sum (3-R Projects only) 1s to be used only
on resurfacing or minor widemng and resurfacing projects which conform to the same

guidelines given 1n the Plans Preparation and Assembly volume

Earthwork will be paid for as Borrow Excavation (Truck Measure) and Regular
Excavation - Lump Sum (3-R Projects only) The designer will calculate these quantities
based on information obtained from the field and the proposed typical section The
designer will have to allow for additional time 1 the field to gather data on the existing

field conditions using a hand level (See Exhbit 3-C )

The designer will continue to show the Summary of Earthwork in the plans The

summary should show all quantities and adjustments
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SUMMARY OF EARTHWORK
(CUBIC METERS)
FILL = 253
GUARDRAIL LOCATIONS = 70
CROSS DRAINS = 100
423
FILL ADJUSTMENT (35%) (423 x 0 35) = 148
TOTAL FILL - 571
REGULAR EXCAVATION = -215
BORROW EXCAVATION = 356
TRUCK ADJUSTMENT (25%) (356 x 0 25) = 89
TOTAL BORROW EXCAVATION - 445
The pay items used will be Regular Excavation - Lump Sum

Borrow Excavation (Truck Measure) 445 M3
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3.6 Summary

Regardless of the decisions made about establishing the items of pay for the earthwork on a

project, 1t 1s imperative that the designer

1

Obtain good so1l survey data, especially the limits of unsuitable material within

the project limuts

Accurately detail the earthwork on cross sections

Determine the areas and volumes of the different earthwork items (Roadway,

Subsoil, Lateral Ditch, & Channel Excavation) and embankment very accurately

Show on the Summary of Earthwork all the different types of earthwork

operations the contractor must consider

Use plan notes and pay item notes to explain any unusual conditions or treatments

which are not apparent, not to repeat or modify Specifications

Make a decision on how to pay for earthwork items with the input and

recommendations of the district construction office

3-21



24— OGO 24|27 30 30
ROD READINGS —=— %,° AR O h° ) b 32
HAND
LEVEL ASSUMED
. / / ELEV 000
\\ /
N LT | | e
. P FIELD NOTES
JACOB'S STAFF U I OFFSET | ELEV. DIFF
( KNOWN LENGTH ) - 3
( WOOD STAKE., DOWEL OR ETC ) 50 92
CL 00
EQUIPMENT NEEDED 30 03
HAND LEVEL AND STAFF 57 08
LEVEL ROD
TAPE -8/ -30
NOTEPAD AND PENCIL 50 33
STRAIGHT LINE DIAGRAMS/ OLD PLANS
-9 -29
-12 3 09
FIELD SURVEY z
24 06 60 (+/-) 06 24 |
SHOULDER RESURFACING SHOULDER|
REWORKING REWORKING
STOOLDERS WIDENING WIDENING {— S OULDERS
|
sHLDR PAV'—Z 121 shipr pAv'T
01y 0of IOI
ol I e 0z __
--L_ — 2016 w2
S~ < A;\AZ—/ 013 vz OB s e

Ex-I-3-C

kp 0.00 TO kp 2.50

WORKING CROSS SECTION ( TYP. FOR LIMITS )

WORKING CROSS SECTIONS SHALL BE PLACED IN THE COMPUTATION BOOK

(PLOTTED FROM FIELD SURVEY NOTES & PROPOSED TYPICAL)

THE THICKNESS OF THE BASE BOX SHALL BE CALCULATED ON THE
MOST PROBABLE BASE OPTION.

END AREAS SHALL BE SHOWN ON EACH WORKING CROSS SECTION

UMITS WILL BE SHOWN FOR EACH WORKING CROSS SECTION.
( VERIFY ENTIRE PROJECT IS INCLUDED )

EARTHWORK CALCULATIONS WILL BE AS SHOWN IN THE PLANS

PREPARATION MANUAL VOLUME | CHAPTER 3

PAY ITEMS ARE. REGULAR EXCAVATION, ( LUMP SUM )

BORROW EXCAVATION ( TRUCK MEASURE ) ( CUBIC MLCTER)

REWORKING SHOULDERS ( SQUARE METER)

I-3-220

N



41

42
43

44

45

46

Clear Zone
411
412

Chapter 4

Roadside Safety (Metric)

Clear Zone Concept

Clear Zone Cnitena

Canal Hazard Standards

Roadside Barriers

431
432
433
434
435
436

Warrants

Barner Selection
End Treatments
Transitions
Placement

Resetting Guardrail

Median Barners

441
442
443

Warrants
Selection

End Treatments

Crash Cushions

451
4572
453

Warrants
Selection

Design

Roadside Appurtenances

461
462
463
464
465

Sign Supports
Mailbox Supports . .
Other Appurtenances
Location Cniteria

Bus Benches and Transit Shelters

4- 1
4- 1
4-2
4-4
4-7
4-7
4- 8
4-8
4-9
4-10
4-11
4-12
4-12
4-12
4-12
4-13
4-13
4-13
4-14
4-16
4-16

. 4-16

4-16
4-17
4-17



CHAPTER 4

ROADSIDE SAFETY (METRIC)

4.1 Clear Zone

4 11 Clear Zone Concept

A significant number of accidents mvolve 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 regaining control of a vehicle or bringing 1t to a safe stop

If natural or man-made hazards, including slopes steeper than 1 3, occur within the clear

zone, the designer should attempt the following treatments, 1n order of priority

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

C Make the hazard traversable or crashworthy
2 Shield the hazard with a longitudinal barner or crash cushion This

treatment should only be taken 1f the barrier or crash cushion presents a

lesser hazard
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3 Leave the hazard unshielded This treatment should be taken only if a
barrier or crash cushion 1s more hazardous than the hazard, if the
likelihood of stnking the hazard 1s very small or if the expense of

treatment outweighs the benefits 1n terms of accident reduction

If accident data or safety reports indicate that early treatment of the hazards will result
in fewer or less severe accidents, designers should consider directing that those

treatments be accomplished as the first order of work, 1f feasible and practical

4 12 Clear Zone Criteria

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

provided is desirable

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

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

of 3 0 meters of clear runout area beyond the toe of slope should be provided

Chapter 25 provides clear zone criteria for RRR type projects
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RECOVERY AREA AND CLEAR ZONE DISTANCE

Recovery Areg
Clear Runout
Area Required
Clear Zone Distance
Non Recoverable
Traveled Way Shoulder | Recoverable Slope Slope Clear Runout Areg
3 ! 4 or Flgtter Slope Steeper Thon 16 or Flotter
(16 or Flatter Desiraple ) 14 Siope Slope Desirable

Example of a Parallel Embankment Slope Design This figure 1llustrates 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 practical This clear runout area would then
be included 1n the total recovery area The clear runout may be reduced 1n width based
on exisung conditions or site mvestigations. 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 motorists

can recover before reaching the steeper slope beyond
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4.2 Canal Hazard Standards

Canals are defined as an open ditch parallel to the roadway for a minimum distance of 300
meters and with a seasonal water depth 1n excess of one meter for extended periods of time (24

hours or more)

The distance from the outside edge of the through travel lane to the top of the canal side slope
nearest the road will be no less than 18 meters for highways with design speeds of 80 km/h or
greater For mghways with design speeds less than 80 km/h this minimum distance may be
reduced to 15 meters for rural highways or 12 meters 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 6 meters will be
provided between the toe of the roadway front slope and the top of the canal side slope nearest
the roadway This mmmmum berm width applies to all types of highways, both rural and urban
(curb and gutter) construction (See Exhibit 4-2)

When the slope between the roadway and the "extended period of time" water surface 1s 6 1 or
flatter, the mimmum distance can be measured from the edge of the through lane to the

“extended period of time" water surface and a berm 1s not required

In sections with ditch cuts 6 meters 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 1 5 meters from the canal front slope
where 1t 1s not possible to meet the above mmmimum criteria The design 1s complicated when

clear zone and slope criteria are combined with canal hazard critena Extreme caution must be

taken to ensure that all critenia are met

If the mimmum standards for canal hazards cannot be met, then the standard guardrail treatments

as provided 1n the Roadway and Traffic Design Standards should be used



MINIMUM STANDARDS FOR CANA4L HAZARDS

80 ¢m/t Or Greater
I8 0 m MIn

Less Than 80 km/h 15 0 m Min

80 km/h Or Greater
Less Than 18 O m

Less Than 80 km/h
Less Thon IS O m

43

70 km/h Or Less

12 0 m Min
e
6 0m
70 km/h Or Less
L Less Thon 12 Om
6 0m

-~ | 15 m
Exhibit 4-B
= f
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4.3 Roadside Barriers
4 3 1 Warrants

Roadside barriers are warranted when hazards exist within the clear zone, cannot be cost

effectively 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 1nstallation by 1nstallation basis as indicated in the Roadway

and Traffic Design Standards

The following conditions within the clear zone are normally considered more hazardous

than a roadside barner

0 Fill slopes steeper than 1 3

0 Brnidge piers, abutments and railing ends

] Large, non-traversable culverts, pipes and headwalls

0 Non-traversable parallel or perpendicular ditches and canals

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

0 Parallel retaiming walls with protrusions or other potential snagging features

0 Retaining walls at an approach angle with the edge of pavement larger than 7

degrees (1 8)

0 Non-breakaway sign or luminaire supports
) Trees greater than 100 mm 1n diameter measured 150 mm above the ground at
maturity

0 Utility poles

0 Rigid protrusions above the ground in excess of 100 mm 1n height
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In addition to the above hazards, there may be other situations that warrant barrier
consideration, such as nearby pedestrian or bicycle facilities, schools, residents or

businesses

4 3 2 Barner Selection

Acceptable standard roadside barriers are detailed 1n the Roadway and Traffic Design
Standards They include

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

) Standard blocked-out W-beam on wide flange steel post (strong post)
0 Blocked-out Thrie-Beam on any of the above post systems
0 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-nide the rail or because additional height may be needed A special
design detail shall be approved by the State Roadway Destgn Engineer prior to inclusion
of Thrie-Beam 1n the plans Concrete barrier wall may be used 1n locations where no
barrier deflection can be tolerated Other barner designs may be required by specific site

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

4 3 3 End Treatments

Non-crashworthy longitudinal barrier ends can present serious hazards 1f they terminate
withun the clear zone The F D O T 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
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0 End Anchorage Type IV It 1s very important that the standard parabolic flare
with offset be provided exactly as shown in the Roadway and Traffic Design
Standards The end offset should be measured off a projection of the face of
guardrail alignment 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 1n front of the rail 1s 1 10, including the area
1n front of the Type IV and the upstream approach to the Type IV

0 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 II end anchorage 1s non-crashworthy and, therefore, may
not be used as an approach terminal end treatment

] Thrie-beam and concrete barnier wall will be terminated as shown 1n the Roadway
and Traffic Design Standards Approprnate 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 barnmer wall The sloped Concrete
Barrier Wall Terminal will only be used on roadways with a design speed of 70
km/h or less or where the terminal can be located the clear zone width or greater
from the traffic lane approaching the sloped terminal

4 3 4 Transiions

Whenever standard W-beam or Thrie-beam guardrail transitions into bridge 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 stiffness, as shown 1n the Roadway and Traffic Design Standards Transitions
for Thnie beams must be included 1n the plans Standard flares should be introduced
upstream of the transition section Care must be taken 1n the details of the junction of the

two barrier types to avoid snag points
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4 3 5 Placement

The pnimary design factors associated with guardrail placement are

o Lateral offset from the edge of pavement
0 Terrain effects

o Flare rate

0 Length of advancement

0 Length of need

The standard offset is the shoulder width plus 0 6 m, not to exceed 3 6 m Alternate

guardrail offset locations are shown in the Roadway and Traffic Design Standards

A 0 6 m distance from the back of the barrer posts to the shoulder Iine 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 this advancement need for all installations on
the project On all faciliies 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 dynamuc deflection distance of the barmer The dynamic deflection of standard

barners are shown 1n Table 4 3-1
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Table 4.3-1
Minimum Offset of Barriers

{Measured from the face of the barrier)

Barmier Type Offset (m)
W-Beam, Strong Post 12
Thnie-Beam, Strong Post 06
Barrier Wall 0
Double W-Beams (Nested) w/strong

Post spacing @ 0 476 m 015

Curbs shall not be placed 1n the front of barniers When guardrail 1s necessary, the

guardrail shall be located at the face of the curb or 1n front of 1t

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

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 1tems, notes and quantity calculations



4.4 Median Barriers

4 41 Warrants

A median barnier shall be provided on Interstate and expressway facilities where

reconstruction reduces the median width to less than the standard for the facility

No variances or exceptions to this criteria will be approved

4 4 2 Selection

The same barner types as discussed in Section 4 3 2 are available as median

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

4.4 3 End Treatments

Median barriers can be terminated with any of the treatments discussed 1n 4 3 3
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4.5 Crash Cushions

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

4.5 1 Warrants

Hazards within the clear zone which present a2 more senous collision potential than

a crash cushion, are warrants for the installatton of a crash cushion

452 Selection

The following types of crash cushions are currently standardized for use

o  Hex-Foam Sandwich System

0 Guardrail Energy Absorbing Terminal (G-R-E-A-T)
o Crash Attenuating Terminal (CAT)

0 Brakemaster

0 Sand-filled Plastic Barrels

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

0 Vehicle Arresting Barner (DRAGNET)

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

factors when selecting a system for a particular location



0 Site characteristics

0 Structural and safety characteristics of candidate systems
o Imtial and replacement/repair costs

0 Expected frequency of collisions

0 Maintenance characteristics

Site charactenstics and economics dictate the crash cushion selection Sand barrels
are relatively low 1n 1nitial cost, but usually must be completely replaced when
struck, so are more appropriate 1n locations with a low likelihood of collision The
other systems have higher 1nitial costs but can be repaired after collisions relatively
cheaply, so are more appropniate where frequent collisions are expected The ability
of mamntenance forces to perform routine maintenance and to place a crashed system
back into service quickly should be a major consideration Crash cushions that
require stocking unusual and expensive parts or 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 within the likely approach of a vehicle should be relatively flat An
impacting vehicle should strike the unit at normal height, with the vehicle’s
suspension system neither collapsed nor extended Curbs exceeding 100 mm 1n

height shall not be used 1n the approach area of a crash cushion
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Sand barrels do not have redirection capability, so they should be oriented toward

the expected angle of impact

Care must be taken with all systems shielding a ngid 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 material or standard
object markers, as indicated in the Roadway and Traffic Design Standards
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4.6 Roadside Appurtenances

4 6 1 Sign Supports

All sign supports, except overhead cantilever, truss type or bridge or barrier wall
mounted, shall be either breakaway or frangible as defined in the AASHTO Standard
Specifications for Structural Supports for Highway Signs, Luminaires and Traffic
Signals and the AASHTO Roadside Design Guide Supports not meeting the
frangibility or breakaway criteria should not be 1nstalled within the clear zone Sign
supports not meeting these requirements which must be nstalled within the clear
zone shall be protected by a barrier or crash cushion Sign supports shall be of an
acceptable and crashworthy design as described 1n the Roadway and Traffic Design
Standards

4 6 2 Mailbox Supports

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

4 6 3 Other Appurtenances

The Roadway and Traffic Design Standards contain design criteria for numerous

other roadside appurtenances
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4 6 4 Location Cniteria

Most breakaway mechanisms are designed to be impacted at bumper height,
typically about 500 mm above the ground. If impacted at a sigmficantly higher
point, the bending moment 1n the breakaway base may be sufficient to bind the
mechanism, resulting in non-activation of the breakaway device For this reason, 1t
1s 1mportant that breakaway supports not be located 1n ditches or on steep slopes

where a vehicle 1s likely to be partially airborne at the time of impact

4 6 5 Bus Benches and Transit Shelters

These features are discussed in Section III of the Florida Manual of Uniform
Minimum Standards for Design, Construction and Maintenance for Streets and

Highways (Green Book)
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Chapter 5

UTILITIES (METRIC)

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, communication lhines, gas and other 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 rights-of-way on the state

maintained highway system (non-interstate)

For 1nterstate facihties parallel utiliies within the nght-of-way are not allowed Lateral crossings
are allowed by permit only (see Utilities Policy # 710-020-001) The designer should make every
effort to design a project that will avoid conflicts with major utilities The selection of typical
section features, horizontal alignment and location of storm sewer lines are two areas that can
sometimes be adjusted without violating safety standards and design cniteria A dual storm sewer
system to avoid lateral crossings may be practical on some 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 1s the adjustment of utility faciliies required by a roadway project Examples are
removing and rewnstalling 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 continuous operation of the utility services, the project economy, or sequence of roadway

construction



5.3 Utility Accommodation Manual

The Department has established certain guidelines to regulate the location and manner for
mstallation and adjustment of utility facilities in order to ensure safe and efficient operation and

maintenance of the roadway facility

The Department’s Utility Accommodation Manual governs on matters concerning future location,

manner and 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 utihity 1s installed on the night-of-way,
whether 1t 1s for aenal or underground installations Exceptions and requirements for permits

are enumerated 1n the guide

Design considerations for accommodating utilities within the highway nights-of-way are given
in the AASHTO publications A Guide for Accommodating Utilities within Highway Right-of-

Way and A policy on Geometric Design of Highways and Sireets Additional information can

be found 1n the TRB’s publication Policies for Accommodation of Utihities on Highway Rights-

of-Way



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 sigmificant contributor to these
extensions As a result, positive horizontal and vertical venification of the location of major
existing utilities 1s required on those urban reconstruction and add lane projects where timely

completion 1s 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, bndge foundations, sign and signal
foundation, hight poles, drainage structures, and/or storm sewer nstallation, manholes or nlet
construction or those utilities that lie within the normal excavation lirits for these structures
Construction personnel should be consulted for assistance in determining the excavation limits
Major utilities are also defined as water mains (150 mm 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 hnes (all gravity flow mains), sanitary force maimns (150 mm or larger) and
electric power cable (all buried electric transmission cables - not service 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 avoid obtamning
detailed venfication at locations that may not be necessary, it 1s desirable that designs be
advanced to the stage that the location of the storm sewer 1s known It will be the responsibility
of the Distnct Utility Engineer, or his designee, with assistance from the Designer and

construction personnel to determine the approprnate locations of positive verification



541 Locating 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 Manual

1

Contact the utility owner, give details as to the location, length, and/or extent of
Job Advise 1if the underground utilities are to be located honizontally only, or that
they will 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 underground utilities must be marked by the company representative with a
DOT employee or consultant present, giving size, type and use The utility
company will furnish the DOT with as built plans, 1f available The DOT or
consultant survey forces will tie all major utilities and others deemed necessary
to the centerhine or baseline of survey and record all field data usually
horizontally only, giving the approximate depth estimated by the utility company
representative If field venfied vertical data are also available, these data will also
be shown by positive tie in the field book

Dunng the design of the project, those major utilities requiring vertical location
of the underground utiliies will be 1dentified The utility company 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 and vertical ties in the field book for future reference All
storm sewer systems and sanitary sewer gravity flow lines will be shown as

presently outhined 1n the Location Survey Manual




4 All as built plans obtained from the utility companies are to be marked as

follows

Date

DOT Job No

Party Chief

Utility Company

Utihty Company Representative

All field books 1n addition to the standard heading, index, etc , will denote the

following

Date

Personnel

Utility Company

Utility Company Personnel

Utility Company Work Order No , if applicable

Those locations where positive honizontal and vertical location 1s known will be
designated on the plans It 1s important to the contractors bidding on projects to
know at which locations the information 1s exact and not interpolated The Plans
Preparation and Assembly volume gives specific instructions on how to show this

information on the plans
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5.5 Coordination Process

Copies of plans, with all utilities shown, should be given to the utility owner for venification at
approximately Phase I design completion stage Rught-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 venify or indicate the correct location of their respective utilities within the project limits on
the plans provided to them These marked up plans should be used by the design team to show

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

The designer should make every effort to design a project that will avoid conflicts with major
utihties At the completion of Phase 1I, 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 utiliies One marked up set 1s transrtted back to the designer and the

other 1s retained by the utility company for their use

551 Coordination of Traffic Monitoring Sites

The Transportation Statistics Office 1n Tallahassee should be notified of any work within
800 m of a traffic monitoring 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, 1f needed
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Chapter 6

RAILROAD CROSSING (METRIC)

6.1 General

A railroad-lughway crossing, like any highway-highway intersection, involves either a separation
of grades or a crossing at grade The geometrics of a highway and structure that entails the

overcrossing or undercrossing of a railroad are substantially the same as those for a highway

grade separation without ramps

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

practical

Design Cntena 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 AASHTO policy on Geometric Design



6.2 Devices

Traffic control devices for railroad-highway grade crossings consist primarily of signs,
pavement markings, flashing light signals and automatic gates A large number of
significant variables must be considered :n determining the types of warning device to
be 1nstalled at a railroad grade crossing The type of highway, volume of vehicular
traffic, volume of railroad traffic, speed of vehicular traffic, volume of pedestrian traffic,
accident record, and geometrics of the crossing are some of the factors influencing the
choice of warning devices to be provided at the railroad crossing Standards and critenia
for design placement, nstallment 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 railroad crossings



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 equal to the current or proposed
cross section of the approach roadway should be carried across the crossing The
crossing surface itself should have a nding quality equivalent to that of the approach
roadway When selecting the type of crossing and the matenal 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 in 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 (Elastomernic) 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 honzontal dimension to the abutment slope of up to 6 m from the centerline
of tracks requires no special justification Honzontal offsets 1n excess of 6 m should be
justified based on individual site conditions Vertical clearances up to 7 2 m require no
special justification  Greater vertical clearances can be justified based on special site
conditions or the need to meet documented rairoad electnification plans The hornizontal
clearance to an obstruction 1s a mmmmum of 2 7 m  Greater clearances may be necessary
to preclude the placement of piers in drainage ditches Roadway Design Standard Index

280 contains additional critena for culvert clearances below railroads
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Chapter 7

SIGNING, MARKING, LIGHTING AND SIGNALS (METRIC)

3

7.1 General

Traffic control devices are necessary to help ensure hughway safety by providing the orderly and
predictable movement of all traffic, motonized and non-motonzed, throughout the highway
transportation system, and to provide such guidance and warnings as are needed to ensure the
safe and informed operation of individual elements of the traffic stream The design and layout

of signs, signals, pavement marking and highting should complement the basic highway design

7.2 Signing and Marking

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

Manual on Uniform Traffic Control Devices (MUTCD) - The MUTCD was adopted by

the Department as the umiform system of traffic control for use on the streets and

highways of the State This action was 1n compliance with Chapter 316 0745 of the
Florida Statutes The MUTCD 1s therefore the basic guide for signing and marking The

requirements of the MUTCD must be met, as a mimmum, on all roads in the State
Standard Highway Signs, FHWA - This manual contains detailed drawings of all standard

highway signs Each sign 1s 1dentified by a unique designation Signs not included 1n this
manual or in the Roadway and Traffic Design Standards must be detailed 1n the plans
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Standard Specifications for Structural Supports for Highway Signs, Luminaires and
Traffic Signals, AASHTO and Structures Design Gudelines, FDOT - These documents

provide structural design criteria

Roadway and Traffic Design Standards - These standards are composed of a number of
standard drawings or indexes which address specific situations which occur on a large

majority of construction projects

721 Design Critenia

The MUTCD and the Roadway and Traffic Design Standards should be consulted for
sign location All signs not bridge or barrier wall mounted and 1nstalled within the clear
recovery zone, must be frangible or protected by an approved barner The Roadside

Safety chapter of this manual contains detailed mnstructions on safety design

Post sizes for single column signs are covered in the Roadway and Traffic Design
Standards The supports for multi-post signs are not 1n that reference and must be
included 1n the plans The designer must provide post sizes and length for each multi-post
sign The Structures Design Office has wrtten a program for personal computers that
calculates post sizes and length for multi-post signs This program may be used for these

calculations

When specified, signs will be illuminated with 175 watt mercury vapor Deluxe Whte
Lamps The following table gives the number of luminaires for various sign widths See

Roadway and Traffic Design Standard Index 17505 for spacing details and mounting

location
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Sign Width (m) To30 To63 To 9 6 To 12 9

Luminaires 1 2 3 4

7 2 2 Wind Loading Criteria - Signs

The wind loadings given below were taken from the AASHTO Standard Specification For

Structural Supports For Highway Signs, Luminaires and Traffic Signals The Counties

are histed by wind loading for the appropnate sign type

100 km/h

115 km/h

130 km/h

145 km/h

GROUND SIGNS

Alachua, Baker, Bay, Bradford, Calhoun, Clay, Columbia, Escambia, Gadsden,
Gulchrist, Hamilton, Holmes, Lafayette, Lake, Leon, Liberty, Jackson, Jefferson,

Madison, Marion, Okaloosa, Putnam, Santa Rosa, Sumter, Suwannee, Union,

Walton, Washington
Citrus, DeSoto, Dixie, Duval, Flagler, Franklin, Glades, Gulf, Hardee, Hendry,
Hernando, Highlands, Hillsborough, Levy, Nassau, Okeechobee, Orange,

Osceola, Pasco, Pinellas, Polk, Seminole, St Johns, Taylor, Wakulla

Brevard, Charlotte, Collier, Indian River, Lee, Manatee, Martin, Palm Beach,

Sarasota, St Lucie, Volusia

Broward, Dade, Monroe

OVERHEAD SIGNS

See Structures Design Guidelines
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7.2 3 Project Coordination

Coordination with other offices and other agencies 1s a very important aspect of project
design The offices discussed 1n this section are not intended to be an all inclusive list
with which the designer should coordinate, but are those that are typically involved in

a signing and marking project

Roadway Design - The designer of a signing and marking project receives the base sheets
for design from the roadway designer, who can also provide any required cross sections
If the signing project 1s not an active roadway design project, base sheets may be

obtained from existing plans or aenal photographs

Utilities - The Dastrict Utihities Engineer provides the coordination between the designer

and the vanous utilities involved 1n the project The Utilities Section can also identify
potential conflicts with overhead and underground utilities or venfy those which have
previously been 1dentified The District Utilities Engineer should be contacted as early

1n the design phase as possible

7 2 4 Foundation Cniteria

Refer to Section 7 5, Foundation Design, for geotechnical requirements
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7.3  Lighting

T'he designer responsible for a highway lighting 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

An Information Guide for Roadway Lighting, AASHTO -- This 1s the basic guide for

highway lighting It includes information on warranting conditions and design criteria

Standard Specifications for Structural Supports for Highway Signs, Luminaires and
Traffic Signals, AASHTO -- This specification contains the strength requirements of the

poles and bracket arms for the various wind loadings in Florida as well as the frangibility
requirements All Luminaire supports, poles and bracket arms must be in comphance

with these specifications

Roadway and Traffic Design Standards -- These indexes are composed of a number of

standard drawings or indexes which address specific situations which occur on a large

majority of construction projects

731 Design Criteria

The AASHTO Guide for Roadway Lighting permuts either the 1lluminance technique or
the luminance technique to be used 1n the design of highway hghting The luminance
technique requires a more complex design process and a knowledge of the reflective
charactenistics of the pavement surface used These reflective characteristics change as
the pavement ages and with varations in weather conditions The Department has
elected to use the illuminance technique for lighting design The design values for light
levels given by the AASHTO Guide for Roadway Lighting are mamtained values The

hight levels given in this ciitenia have been adjusted and are listed as average 1mitial lux
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This, 1n effect, sets the maintenance factor to be used 1n the calculation process to a

value of 1
Mounting height (M H ) for conventional highting 1s the vertical distance from the

roadway to the light source, regardless of lateral placement of the pole Pole setback 1s

the horizontal distance from the edge of the travel lane to the pole

7 3 2 Pole Design Cnitena

Roadway and Traffic Design Standards Index 700 and the critena section of this manual

specify mmmmum horizontal clearances for light poles A 6 0 meter minimum should be
used where possible Poles should be located at least 1 2 meters behind the face of guard
rail and from the face of curbs High mast lighting poles should be located as far from
the travelled way as possible and 1n no case shall they be within the clear zone unless the
pole 1s protected by barner wall or guardraill High mast lighting poles should not be
located 1n gore areas within the runout length as defined in the AASHTO Roadside
Design Guide Engineering judgement should be used when locating high mast poles
adjacent to bridges and high fills All conventional height poles shall be frangible unless

bridge or barrier wall mounted

Frangible pole 1nstallations shall not be used in areas of heavy pedestrian traffic where

the hazard of a falling pole 1s a greater hazard to others than 1t 1s to the motonst See

Roadway and Traffic Design Standards for frangibility requirements

The 1nstallation of lighting in certain locations (e g adjacent to residential areas) may

require the luminaires to be shielded This 1s especially true for high mast poles



Poles on bridges over open bodies of water or on causeway sections should be considered

for dampers These poles are subject to sustained winds of a critical velocity which may

induce vibrations 1n the pole

7 33 _Foundations Cntena

Refer to Section 7 5, Foundation Design, for geotechnical requirements and to the

Structures Design Guidelines for additional design information

For projects allowing the screw type foundation as an alternate, the geotechnical engineer
shall verify that the soil characteristics meet the requirements of Section 715 of the
specifications If the soil conditions do not allow the screw type of foundation shown 1n
Section 715, either a note shall be added to the plans stating "The screw type foundation

18 not allowed on this project”, or an appropriate design shall be provided
Foundations for high mast poles are not standard and the designs must be provided for

each project Bornng data must be obtained to provide a basis for the design A boring
data sheet 1s to be included 1n the plans

7 34 Wind Loading Criteria - Lighting

See the Structures Design Guidelines

735 Lighting Project Coordination

Coordinauon with other offices and other agencies 1s a very important aspect of project

design The offices discussed 1n this section are not intended to be an all inclusive list



with which the designer should coordinate, 1nstead 1t includes offices that are normally

nvolved 1n projects

o Roadway Design - Normally the designer of a hghting project recerves 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 aernial photographs
If copies of existing plans are used for base sheets, the drainage maps are usually a good

choice

o Utilities - The District Utilihies Engineer provides the coordination between the
designer and the various utilities involved 1n the project This usually 1s limited to
agreements with the power company for electrical service The Utilities Section can also
identify potential conflicts with overhead and underground utilities or venfy those which

have previously been identified
The Utlities Engineer should be contacted as soon as pole locations are set and the
electrical load has been determined The designer should 1ndicate a preferred location for

the electrical service location

0 Sails - Conventional height poles require the standard base shown 1n the Roadway

and Traffic Design Standards, and only require foundation designs 1n 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
o Drainage - When the locations of high mast poles are established, they should be

checked with the Drainage Section to determine 1f high water level 1s a problem High

mast poles are often located in the center of interchange loops These same areas may
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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 Iimited access or toll facilities as a local government function

Normally the District Traffic Operations Engineer in conjunction with the Distnct
Utihties Engineer obtain the required maintenance agreements The designer should

coordinate with these offices to ensure that this activity 1s 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 5 kilometers of an airport should
be discussed with the Office of Public Transportation, Aviation Office to determine if a

problem exists

7 3 6 Voltage Drop Critenia

When determiming conductor sizes for highting circuits, the maximum allowable voltage

drop from the service point on any one circuit 18 7%

79



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 (MUTCD), FHWA - The MUTCD 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 1n comphance with Chapter 316 0745 of the
Florida Statutes The MUTCD 1s therefore the basic guide for traffic signals The

requirements of the MUTCD must be met, as a minimum, on all roads in the State

Standard Specifications for Structural Supports for Highway Signs, Luminaires and
Traffic Signals AASHTO and Structures Design Guidelines, FDOT - These documents

provide structural design criteria

Roadway and Traffic Design Standards - These standards are composed of a number of
standard drawings or indexes which address specific situations which occur on a large

majonty of constructions

741 Design Crteria

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 1s the basic guide for
traffic signal design, therefore, the traffic signal designer should be famihiar with this
document The criteria below supplements the MUTCD
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7 4 2 Certification and Specialty Items

Traffic signal equipment installed in Flonda i1s required to be certified by the
Department The Office of Traffic Engineening 1n 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 1n 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 items are
project dependent and the development of standard specifications 1s difficult
Specifications for these items must be developed on a project by project basis and
included 1n the contract as a special provision Some of these specialty items are included
on the Department’s approved products hist For these items, detailed specifications are

not required The Office of Traffic Engineering should be consulted on these items

743 Stop Line Location

A stop line which 1s not properly located invites violation by the motorist The MUTCD
specifies the mimimum and maximum distances from the signal head to the stop line for

adequate visibility The traffic signal designer must insure that this requirement 1s met

Instead of relocating the signal heads, the stop lines at many intersections have been
moved from their proper location to comply with these requirements The tendency for
the motonist 1s not to stop at the new stop line location, but rather to creep beyond the
stop ine This could 1n some cases result 1n vahd 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 require changing the mounting configuration A box span, for

example, may be required where a diagonal span would normally be installed

74 4 Controller Timings

The development of controller timings 1s a basic part of traffic signal design A recent
ruling from the Board of Professional Engineers stated that the development of timings
1s 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 mitial timings
of all controllers This 1s also true for signals to be included 1n local systems If the
ttmings 1n the plans are not implemented, 1t will be the responsibility of the agency
providing the timings to insure they were prepared under the supervision of a

professional engineer

745 _1eft Turn Treatments

The guidelines given below should be followed when determining signal treatments for

left turns

0 Single Turn Lane

Restrictive/Permissive Phasing - A five-section cluster should be used for this
location The head should be 1nstalled 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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Restrictve Phasing - A separate signal head for the left turn lane with red, yellow
and green arrow 1ndications should be positioned over the center of the left turn

lane

0 Dual Turn Lanes

Only restrictive phasing should be used Permissive movements should not be
allowed for dual turn lanes A single three section head with red, yellow, and
green arrow 1ndications should be centered over each turn lane These heads are

i addition to the dual indications required for the thru movement

o Separated Turn and Thru Lanes
Turn lanes that are separated from the thru lanes more than 3 6 meters by a

raised or pamnted 1sland shall not be operated 1n the permissive mode

0 Single Lane Approach on Stem of "T"

Two three-section heads are required as mummum All indications must be

circular 1n 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 nght turn lanes, then the
five-section cluster should be placed over the center of the lane line and the three-
section head over the major movement lane If one of the lanes 1s a shared left
and night lane, then the five-section cluster should be placed over the center of

this lane and the three-section head over the center of the other lane
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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 nght turn lanes) The five-section cluster
should be placed over the center of the lane line separating the left turn lane(s)
from the night 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 muddle lane 1s a shared left and right turn lane, then a five-
section cluster should be placed over the center of this lane and a three section
head placed over each of the other two lanes Each head must contain green and

yellow arrow 1ndications 1n this situation

NOTE

1 For all cases, the approach shall display "dual indications” This means
that there must be at least two heads with identical indications on the
major approach For example, if a green arrow 1s displayed on one head
of the major movement or approach then a green arrow must be displayed

on the second head

2 The same signal display option should be used throughout an urban area

to provide consistency in display to the motorist
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3 The use of advance and/or overhead lane use signs should be used as a

supplement to pavement arrows on stems of signalized "T" intersections

74 6 Signal Preemption

The engineer responsible for the design of a traffic signal project should, as a matter of

routine, check each intersection to determine 1f the need for signal preemption 1s present

Intersections located within 60 meters of moveable span bndges or railroad crossings
should be considered Those located at distances greater than 60 meters should be

considered 1f the queues frequently extend to the moveable span or crossing

Intersections near fire stations require individual study This 1s necessary to determine
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 Configuration

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

The results are dependent upon the traffic volumes used 1n 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 vanations through the year, and, in most case,are higher than

P/D volumes

7-15



The K, D, and T factors covert the two-way AADT volumes to a one-way Design Hour
Volume (DHV) Ths 1s appropriate for the total approach movements The AM and PM
peak turning movement counts on each approach should be addressed individually
Current turming movement counts should be taken to determine the percentage of turns
for each approach These percentages should then be applied to the DHV for each
approach volume to determine the turning volumes which should be used for the turn
lane design calculations These values should be compared to the movement counts
supplied by Planning and the greater of the two values used for the design of turn lanes
The District Planning Office should be contacted to determine if recent counts are
available and also if any use changes are planned which would require adjustments to the

turn percentages found 1n 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 cnitical design element The queue of left turn vehicles 1n
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 1n a less efficient operation of the intersection and may cause last minute lane

changes, thereby increasing the possibility of conflicts

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

y 7

P
;l/'r

o The design year volume for the peak hour (gg@ka{sbussion above)

o An estimate for the number of cycles per H(;ur
NOTE If the cycle length doubles, the length of the storage for the same
traffic also doubles.

o The type of signal phasing and:tlmmg which will control the left turn

lanes
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There are several techniques used to determine necessary storage length The following

are suggested guirdelines for left turn lanes

o Where protected left turn phasing 1s provided, an exclusive turn lane
should be provided

0 Left turn lanes should be provided when turn volumes exceed 100 vph and
may be considered for lesser volumes 1f space permuts

o For signalized intersections, the following formula may be used, assuming

an average vehicle length of 7 5 meters

L = _(20) (DHV) (1.5
N

Where
L = design length for left turn storage in meters
DHYV = left turn volume dunng design peak hour, 1n vph
N = number of cycles per hour for peak hour, use N = 30 as default

o Where left turn volumes exceed 300 vph, a double left turn should be
constdered

o When nght of way has already been purchased, and the designer has to
choose between a long wide grass median or a long left turn lane, the
storage length for the left turn should be as long as practical without

hindering other access

Right turn lanes are provided for many of the same reasons as left turn lanes Right
turns, are, however, generally made more efficiently than left turns Right turn storage
lanes should be considered when night turn volume exceeds 300 vph and the adjacent

through volume also exceeds 300 vphpl

7-17



74 8 Signal Loops

Traffic signal loops are detailed 1n Roadway and Traffic Design Standard, Index 17781

These loops are standard and will be appropnate for most locations
The traffic signals for each intersection should be individually designed The requirement
for type and placement of loops 1s a part of this design The above standard allows for

some variation in size and placement of the standard loops These modifications are

mntended to be used only when required by the design of a particular location

749 Wind Loading - Traffic Signals

See the Structures Design Guidelines

7410 Foundation Critena

Refer to Section 7 5, Foundation Design, for geotechnical requirements.
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7.5 Foundation Design

Foundation design of strain poles, mastarms, high mast light poles, and overhead sign structures

requires that the following information be provided by the project’s geotechnical engineer

1
2)
3)
4)
5)

The so1l type Is 1t cohesive or cohesionless, rock, etc ?
For cohesive soils, the value of the cohesion

For cohesionless soils, the effective friction angle of the soil
The effective unit weight of the soil

The seasonal high water elevation

The geotechnical engineer shall establish the required soils information from SPT borings, auger

borings or cone soundings as deemed appropniate and shall determine the number and location

of borings required Borings taken for the roadway and other structures can also be used for this

mformation 1f appropriate

The above information shall be included n the plans It may be shown on an appropnate pole,

mast arm, or sign location or detail sheet, 1f space permits A separate sheet may be required,

such as a boring data sheet for high mast lighting,
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Chapter 8

BICYCLES AND PEDESTRIAN FACILITIES (METRIC)

8.1 General

Pedestrians and bicycle nders may often wish to travel between the same locations as other
vehicular traffic When this occurs, the designer 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 or wide paved shoulders 1s deemed unacceptable or unsafe for the pedestrian or bicycle

nder

Pedestrian facilities include sidewalks, crosswalks, traffic control features, special walkways,

curb cut ramps for the handicapped and bus facilities
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8.2 Sidewalks

The design of sidewalks 1s affected by pedestrian volume, traffic volume, average pedestrian
age, walking rate, required level of service, location, etc The Florida Manual of Uniform

Mimmum Standards for Design, Construction and Maintenance for Streets and Highways
(Green Book) and the AASHTO Policy on Geometric Design present the various factors that

influence the design of sidewalks and other pedestrian facilities

All urban projects that have sufficient nght-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 hittle as 0 6 meter between the back of sidewalk and right-of-way can
be effective in mimimizing construction easements by using a 0 3 meter berm and 2 1 slope or
a 4 1 slope between the sidewalk and nght-of-way Differences 1n elevation up to 150 mm can
be accommodated in this manner Caution must be exercised in using this treatment at
connections to drniveways since this distance and slope will not assure adequate vehicular

connections (see the Roadway and Traffic Design Standards, Index 515)

Sidewalks should be constructed in conjunction with all new construction, major reconstruction
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
pedestnian traffic may be light Exceptions may be made to the construction of sidewalks on
both sides of the street when the roadway parallels a railroad or drainage canal and pedestrians
would not be expected and 1n some cases on bridges If sidewalks are constructed on the

approaches to bndges, they should be continued across the structure

The standard width for sidewalks 1s 1 5 meters when separated from the curb by a buffer strip
When sidewalks are constructed adjacent to the curb, the mimimum width should be 1 8 meters
Additional width of sidewalk should be provided for high pedestrian volumes, 1 e sidewalks 1n
close proximuty to schools Separation between the curb and sidewalk should be provided when

traffic volumes, truck volumes or vehicular speeds are high The Department’s Bicycle Facilities
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Planning and Design Manual states that 1t 1s 1mportant to recognize that the development of wide
sidewalks does not necessarily add to the safety of sidewalk bicycle travel Wide sidewalks
encourage higher-speed bicycle use and can increase the potential for conflicts with motoi
vehicles at intersections, as well as with pedestrians and fixed objects Both the AASHTO Guide
for Bicycle Facihities and the Flonda Green Book state that bicycle riding on sidewalks can be
expected 1n residential areas with young children who are too inexperienced to nide 1n the street
This type of bicycle use 1s generally accepted, but it 1s not appropnate to sign a sidewalk as a
bicycle path Separate bike lanes should be provided when warranted to accommodate bicycle
traffic Standard width sidewalks are to be provided unless greater widths are justified for
pedestrian use A method for determining pedestnian facihity needs 1s given 1n the Highway

Capacity Manual
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8.3 Disabled Access

Pedestrian facilities such as walkways and sidewalks must be designed to accommodate the
physically disabled persons whose mobility 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 disabled without sacnificing the mobility of others

In areas with sidewalks, curb cut ramps must be incorporated at locations where a marked
crosswalk adjoins the sidewalk 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 of curb cut ramps for use in Florida 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 Flonida statutes, rules and regulations and Flonda
Americans with Disabilities Accessibility Implementation Act Design must also meet minimum
requirements of the Amencan National Standards Institute (ANSI 117 1 - 1986 ) for

accommodation of the disabled
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8.4 Bicycle Facilities

The bicycle has become an important element for consideration 1n the highway design process

In recent years the emphasis 1n bicycle system planning has changed from attempts to provide
completely separate facilities for bicyclists to the growing recognition that bicychists are
legiimate users of the roadway Recent studies have shown that in many cases shared roadway
facihities afford greater safety for the bicyclists than sidewalk facilities because of the increased

visibility and maneuverability Certain measures such as.

o Paved shoulders, either designated or undesignated as bike lanes

o Full bike lanes adjacent to curb and gutter, either designated or undesignated
o Bicycle-safe drainage grates

o Adjusting manhole covers to grade

o Mantaining a smooth, clean nding surface

o Bicycle corndors on off system routes

can considerably enhance a route’s safety and capacity for bicycle traffic without impacting the

service for motor vehicles on the roadway.

Planning and design consideration for bicycle facilities are given in the AASHTO Policy on
Geometnc Design and the AASHTO Guide for Development of New Bicycle Facilities.

The Department’s current policy 1s to consider the needs of bicyclists on all projects, except
limited access faciliies Thus policy will generally provide for the construction of bicycle lanes
or paved shoulders for the needs of bicyclists in conjunction with other planned roadway
improvements The lack of adequate nght of way and the cost associated with 1ts acquisition
1n built up areas may not allow provision of the additional width for bicychists on all projects
The nclusion of bicycle faciliies on roadway improvements should be reviewed on a case-by-
case basis analyzing anticipated bicycle travel and the need for wider pavement or paved
shoulders Anticipated bicycle travel should be considered of sufficient volume when the
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roadway section 1s 1dentified for bicycle improvements in the Transportation Improvement
Program, the State Transportation Plan (Bicycle Elements) or other approved Community
Comprehensive Bicycle Transportaton Plans Planming for bicycle routes through local

government contact 1s essential

The Chapter 2 of this volume discusses shoulder width criteria when bicycle use 1s anticipated
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Chapter 9

LANDSCAPING (METRIC)

9.1 General

The complete highway 1s one wherein the elements of design, construction and maintenance have
been ntegrated to provide a facihity that possesses utility, safety, beauty and economy The
highway should be considered as an element of the total environment, not apart from 1t or 1n
conflict with 1t All highway-oriented disciplines should collaborate at each stage of highway
cornidor selection, location, and design to obtain the maximum beneficial potential of the

highway, 1its roadsides, and 1ts environment

The highway roadside 1s an integral unit of a total ighway facility The term “"roadside"
generally refers to the area between the outer edge of the roadway 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,
utihty, economy, and highway-related recreation facilities by means of proper location, design,

construction, and maintenance

Because the potential for conflict between the highway and environmental values 1s greatest n
urban areas, 1t is essential that special attention be given to the multiple 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

Landscape development should be in keeping with the character of the highway and 1its

environment Programs include the following general areas of improvement



o Preservation of existing vegetation

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

o Selective clearing and thinning

o Regeneration of natural plant species and materal

The objectives 1n 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

Landscaping of urban highways and streets assumes additional importance by mitigating many
of the nuisances associated with urban traffic Landscaping should be arranged to permt
sufficiently wide, clear, and safe pedestnan walkways Combinations of turf, shrubs, and trees
are desirable 1n border areas along the roadway However, care should be exercised to ensure
that requirements for sight distances and clearance to obstructions are observed, especially at

intersections

Further information concerning landscape development and erosion control 1s presented n
AASHTO’s A Guide for Highway Landscape and Environmental Design The Department’s
Roadway and Traffic Design Standards Booklet sets forth specific critena and standards for
erosion control and roadside landscaping The Department’s Landscaping Guidelines (document
No 650-050--001) provides the general cnteria 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 Flornida’s highways, has greatly
increased the frequency of highway construction taking place immediately adjacent to or under
traffic The travelling public, as well as construction and 1nspection personnel, are exposed to
conflicts that may become hazardous In addition to the safety 1ssue, the potential delays to the
public, as traffic 1s 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 mimmum 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 Flonda

The Manual on Unmiform Traffic Control Devices for Streets and Highways, (MUTCD),
Federal Highway Admmmstration Part VI of the MUTCD deals specifically with work
zone traffic control Other parts of the MUTCD may also be useful in 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 Senes 600, 415 and 700

Federal-aid 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 Project Development and Environmental
(PD&E) study stage Impacts on traffic, traffic handling 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 1n the early stages of design, using the work zone
traffic control matenal 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 materals,
storm sewers, roadway lighting, utihties 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 restricions on construction activities, ncentive-
disincentive clauses, dailly, 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, provistons for mass transit options to commuters, service patrols, improvements to

alternate routes, coordination with other projects and maintenance activities, and special

mspection requirements

Public input  On very large and complicated projects, 1t may be necessary to mnvolve the public
through 1nformal public meetings to be held early in the design of a project Close coordination
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with city and county officials may be necessary Citizen and business advisory commuittees may

be established as sources of input

Utiity work If contract utility work 1s anticipated 1n 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
Utilies, 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 reguiations All work shall be executed under the estabiished plan and
Department approved procedures The TCP 1s the result of considerations and investigations
made 1 the development of a comprehensive plan for accommodating traffic through the

construction zone These considerations include the design itself, 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 1n the plans set whenever project conditions are not specifically addressed n

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 maimnline and any

affected cross roads, side streets, and ramps

(1)  the location of all advance warning signs and lighting umts

) temporary pavement markings, (including RPM’s) for detours, transitions or other special
situations

(3)  location of temporary barriers and attenuators

©)) temporary drainage devices

3) channelizing devices at special locations
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©

Q)
®

®
10

(11)
12)
13)
(14)

(15)

(16)

a7)
(18)

locations for special devices such as variable message signs (VMS), arrow boards, and
temporary signals

VMS messages for each phase

signal timing for each phase, including method of temporary actuation 1if 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, 1n order to show lane widths, offsets, barmer locations and other features
influencing traffic control

the proposed regulatory speed(s) for each phase

reference to appropniate 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 sigmng
and markings

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

good plan notes

address the need for maintaining 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, intersecting or sequential work zones This can

be a particular problem with mamntenance operations, bridge or roadway projects under different

contracts, operations of other junisdictions or utihties When such work must take place, the

operations must be coordinated and taken 1nto account in the TCP so that the motornist 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

Field reviews by designers should be required

Review the scope

Examine the plans (Phase I to Phase II)

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

Review PD&E study for any constraints

Consider bicycle/pedestrian needs during construction

For complex projects consider developing a TCP study and other possible
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

o

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

maintaining 2-way traffic at all times

maintaining existing roadway capacity during peaks
maintaining business/resident access

provide bike/pedestrian access

miimize wetland impacts

expedite construction
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STEP #3 Brainstorm TCP Alternatives

Develop some rough alternatives, considening 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 facility versus what 1s to be built This 1s a major task on jobs
other than resurfacing
o Coordinate with bridge designers
o 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 lines or centerlines for reference points
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

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

0 detour/transition geometrics and locations

o if lane closures are needed, use the lane closure technique discussed 1in 10 15 7
to determine time frame for closures,

o advanced signming 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, vanable message signs, and barrers,

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

0 revisions to signal phasing and/or timing duning each TCP phase,

o regulatory speed desired for each phase,

o all pay 1items and quantities needed for TCP

0 how existing Auxihary lanes will be used and any restriction necessary during
construction
0 typical sections for each phase
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outline key strategies to be used
(a) service patrol

(b) police

(c) public service announcements
(d) Highway Advisory Radio

(e) night work

need for Alternate route improvements
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10.6 Coordination

Work zone traffic control can be a complex undertaking that requires the coordination of a

number of agencies and other 1interested parties Planning and coordination must begin early 1n

a project design

Traffic control is a joint responsibility of design (both roadway and brnidge), construction and
traffic operations personnel Coordination 18 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 (Phase I to Phase II plans) to ensure that the plan 1s sound and
constructable and bid items are complete and quantities reasonable Designers are also

encouraged to contact contractors for ideas on Traffic Control Plans

Traffic control plans should also be reviewed with other appropnate offices such as maintenance,
FHWA, community awareness teams, public, businesses, freeway coordinator management

teams and local agencies Imtial reviews should be made by construction and traffic operations

no later than the Phase II plans stage with subsequent reviews of Phase III plans Input from

local engineering and law enforcement agencies should be obtained early in the process, such

as duning the PD&E study and the Phase I plans stage

Adjoming 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 bnidge and roadway contracts are a typical
example), utihty work performed separately from roadway work or when maintenance activities
are performed adjacent to a construction project 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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106 1 FHWA Review

The type and format of TCPs on Federal-aid projects must be coordinated with FHWA
early durning design TCPs for federal aid projects are to be submutted to FHWA for

review not later than at the Phase II plan stage

10 6 2 Phase Submuittals

TCP phase submuttals should include the following

Phase I - a typical section for each phase as well as a description of the phasing sequence

and work involved

Phase II - a majonty of the TCP completed (=75-90%) including the information
outlined 1n section 4 of this chapter (Section 10 4) and a list of the pay items needed

Phase III - a final TCP, including all notes, pay items and quantities
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10.7 Waork Zone Traffic Control Training

10 7 1 Background

Work 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 in accidents within work zones

Proper traffic control training 1s vital to achieving this objective

The Department’s Maintenance of Traffic Commuttee 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 1n these zones

10 7 2 Tramning Requirements

The Department’s Maintenance of Traffic Commuttee has prescribed work zone traffic
control traming requirements for Department employees and shall furnish traiming course

informaton and requirements to each District’s Human Resource Development Manager

Every employee, including consultants, whose activities affect maintenance and
construction work zone safety, from upper-level management through construction and
maintenance field personnel, shall complete appropnate traiming as prescribed above and

as required by Department procedure number 750-030-006

District Design, Construction, and Maintenance Engineers shall ensure that employees,

including consultant personnel, who are responsible for traffic control plan design,
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implementation, 1nspection or supervision of the design, selection, placement, or
maintenance of traffic control schemes and devices 1n 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 include

- Signs (warning, regulatory and guide)

- Lighting units (arrow panels, barnicade and sign lights, illumination devices, temporary
signals and vanable 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 barners, guardrail and crash cushions) - See
AASHTO Roadside Design Guide (Chapter 9)

- Flaggers
- Police
- Guardrail attached to barrels for work zones < 70 km/h - See AASHTO Roadside

Design Guide

The MUTCD contains detailed 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 1dentify the advance construction warning signs, including legends and
locatton These include signs such as "Road Construction Ahead", and "Road
Construction One Mile" The TCP should provide the advanced warming 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 3 000 meters 1n length The sign

shall be located at begin construction points

10 9 3 Sign Coverning

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 opaque sheet matenials 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 will be i1dentified 1n the TCP,
along with acceptable procedures
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10 9 4 Existing Signs

Existing (regulatory, warning, etc ) signs that conflict with the TCP shall be removed
Existing guide signs should be modified as necessary It 1s 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 sign should be black on orange with
the legend designed 1n accordance with MUTCD requirements for permanent guide

signing whenever possible
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10.10 Lighting Units

10 10 1 Warning Lights

Warning hights shall be in accordance with Section 6E-5 of the MUTCD except for the

Limitations below

Flashing
Type A low intensity flashing warning lights should be mounted on barricades,

drums, or vertical panels and are intended to continually warn dnvers that they
are approaching or proceeding 1n a hazardous area Flashing lights shall not be
used to delineate 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 light will be used
to warn of 1solated obstructions that are located adjacent to or in the intended
travelway, and, to mark the approach to closed or detoured travel lanes Type A
Iights shall not be used in conjunction with the first and second advance warning

signs

Type B high intensity flashing warning lights shall be mounted on the first
advanced warnung sign and on the first and second advanced warning sign where
two or more signs are used This apphes to all approaches to any work zone
The first and second advance warming signs shall be supplemented with a 450 mm

by 450 mm warning flag
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Steady-Burn
Type C steady-burn hghts are to be mounted on barnicades, 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 hights are intended to be placed in a line to
delineate the traveled way through the work zone and around obstructions in the
transition area, buffer space, work space and termmation area of the traffic
control zone Steady burn lights often serve the dual purpose of delineation and

hazard warning

10 10 2 Advance Warning Arrow Panels

Arrow panels shall be used to supplement other devices for all lane closures on high-
speed (90 km/h or greater) and high-traffic density multi-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 1nstallation and removal

Arrow panels should not be used in lane shift situations Research has shown that
motorists tend to change lanes (on multi-lane faciliies) 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 multi-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

Vaniable message signs may be used to supplement a traffic control zone As a
supplemental device, 1t cannot be used to replace any required sign or other device
These devices can be useful in providing information to the motorist about construction
schedules, alternate routes, expected delays, and detours Vanable message signs should
be considered for use in complex, high-density work zones Messages must be simple,
with a minmimum number of words and hines and should require no more than three
displays of no more than three lines each The TCP shall include the location and

messages to be displayed

The message displayed should be visible and legible to the motorist at a minimum
distance of 270 meters 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 270 meters
at 90 km/h

The VMS units may be used
- To supplement conventional traffic control devices 1n construction work areas and
should be placed approximately 150 to 250 meters in advance of potential traffic

problems, or

- 1-3 kilometers 1n advance of complex traffic control schemes which require new

and/or unusual traffic patterns for the motorists
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Messape Selection

Programmed messages should provide approprnate messages for the conditions
hikely to be encountered The following items must be carefully considered 1n the

development of a message

) Message elements - not necessarily in order
(a) problem statement (where?)
(b) effect statement (what?)
(c) attention statement (who?)
(d) action statement (do?)

(2)  Message format

(a) wall vary depending on content
(b) “where" or "what" will generally lead
(c) "who" and "do" follow in that order

(d) "who" often understood from "where"

3) Message length

(@)  limted by reading time (e g , 270 m at 90 km/h provides about 11
seconds of reading time)

(b)  limited by dniver’s processing capability

(c) 4 word maximum, one part message

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

(e) shorter messages desirable to permit multiple readings

® if two or three sequence messages 1s programmed, allow for off-

time between messages
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(b)
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Display format

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

(b)  sequential 1s 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

RAMP TO
SR 26 E
CLOSED

I-95
ROAD
CLOSED

1495 AT
EXIT 30

Display 2

USE
ALT
ROUTE

FOLLOW
DETOUR
ROUTE

2RIGHT
LANES
CLOSED
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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 identify 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 Barrnicades

The large Type III barricades have proven too cumbersome for work site applications
Two smaller Type III barricades should be used to block off or close a roadway
Whenever two smaller barricades are used together, only one warning light 1s required

on the barricade

10 11 2 Separation Devices

Placing two lane two-way operations (traffic) (TLTWO) on one roadway of a normally
divided highway should be a last resort and should be done with special care An analysis
stmilar to that presented on pp 6-57 thru 6-61 of the TCDH referenced in 10 2, 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 barner, drums,
cones, tubular markers, or vertical panels Separation devices are required for TLTWO
unless (1) 1t 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 sigming alone, are not allowed when separation devices are

required

Expenence has also shown that stand alone tubular markers for long term operations are
difficult to maintain and therefore their effectiveness i1s 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 Channehizing Device Alternates

It 1s intended that cones, Type 1 and 2 barncades, 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 € require drums, etc ) it

must be so noted on the plans or 1n 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 1s not permutted

10 12 2 Reflectorized Raised 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 12 0

m on tangent sections and 6 0 m 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
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10 12 3 Work Zone Markings

Markings for work zones include "Removable” and "Non-Removable" maekings Section
102-3 3 of the Specifications describes when each type 1s required A separate pay item

number 1s used for each The designer should be aware of this information and provide

appropriate pay items in the plans

The designer should also consider using a miscellaneous 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 Barners

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
posttive protection for workers, to separate two-way traffic, and to protect construction
such as false work for bridges and other exposed objects The designer should anticipate
when anli where barriers will be needed and include this information 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 in 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 their design, installation and

maintenance Installation instructions and flare rates are given in the Roadway and

Traffic Design Standards, Index 415
To perform properly and redirect vehicles, the PCB system must be capable of
withstanding severe impacts The PCB’s weakest point 1s 1ts connector which includes

the physical connection and mating faces of adjoining barners or guardrail

Acceptable connections are noted on the Roadway and Traffic Design Standards, Index
415
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The designer should show or note the location of all temporary barrier wall 1n the plans
The plans should also include a work area access plan for those projects with median

work which 1s shielded with barner wall

10 13 3 End Treatments

The desirable treatments for exposed ends of barners are

- connecting to an existing barrier (smooth, structural connections are required -
Refer to the Roadway and Traffic Design Standards, Indexes 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 2 of this volume)

10 13 4 Modifications of Existing Barriers

When 2-way traffic 1s placed on a facihity that 1s normally one-way, the existing
permanent or temporary barners 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 1n work zones may be used 1n the same manner as at permanent highway
mstallations Crash cushions are used to protect the motonists 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 (the Roadway and
10-29



Traffic Design Standards, Index 415) system, and the GREAT CZ system Selection of
a system should be the result of an analysis of site condition (1 € 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 appropnate 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

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 1nto the work site, however, serious injury 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 seventy 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, 1t should be noted on the plans and included 1n the pay items

TMAs are used for three classes of protective 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 Barner Vehicle a truck parked upstream from a stationary operation and

usually unoccupied
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3 Advance Warming Truck a truck parked a considerable distance upstream
of a moving or stationary operation displaying an arrow panel and other

signs as appropnate

Shadow trucks and barrier vehicles may be equipped with a TMA Advance sign trucks
should use TMAs if they encroach on the traveled way Protective vehicles usually are

equipped with arrow panels, vanable message signs or flashing amber lights

A truck with a TMA must be positioned properly with respect to the work If the TMA
18 too close to the work when hit, 1t may stnke the worker, if too far back, traffic may
go around 1t and hit the workers The manufacturer’s recommendations should be
followed for deployment and use A "rule of thumb" for spacing 1s less than one-half

times the speed limit 1n meters (e g , 0 5 X 90 km/h = 45 m) and at least 10 meters
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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 signs shall be used 1n conformance with

the MUTCD, and shall be removed when flaggers are not 1n 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 flagging

10 14 3 Police Agencies

Police agencies (FHP, Shenffs, or City Police) should be contacted for assistance 1n
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 Traffic Control Plan Details

The Roadway and Traffic Design Standards, Indexes 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

- Construction work zones near railroad crossings

- Work not covered by a typical layout

- Nighttime work requiring special highting, oversized or additional devices

- Ramps and intersections that interrupt the standard layout

- Sight distance restrictions such as honzontal or vertical curves

- Lane or shoulder configurations that do not match the standards

- Special considerations duning 1installation, intermediate traffic shifts 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

Mimimum taper lengths shall be calculated by the formulas for transition distances given
on the Roadway and Traffic Design Standards, Index 17346

"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 Both L and W are measured 1n meters Speeds are
giwven 1n the Index in MPH and kilometers per hour

The following table (taken from MUTCD 6C-2) gives the criteria for the lengths of the

various taper types
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Table 10 15 1
Taper Length Cntenia for Work Zones

Type of Taper Taper Length
UPSTREAM TAPERS

Merging Taper L Minimum
Shifting Taper 1/2 L Minimum
Shoulder Taper 1/3 L Minimum
Two-way Traffic Taper 30 m Maximum

DOWNSTREAM TAPERS 30 m 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 zone
conditions Under no condition will intersecting leg signing be less than a "Road
Construction Ahead” sign for approaching vehicles and an "End Construction" sign for
departure vehicles unless the intersecting street consists of a shell, sand, or dirt surface,
mn which case 1t shall be left to the discretion of the engineer as to the need for this type
signing The designer should remember to include these signs in the esimated quantity

for Construction warning signs

Existing traffic signal operations that require modification 1n order to carry out work
zone traffic control shall be as approved by the District Traffic Operations Engineer If
lane 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 necessary signal adjustments
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10 15 3 Sight Distance To Delineation Devices

Merging (lane closure) tapers should be obvious to drivers If restricted sight distance
1S a problem (e g , a sharp vertical or honizontal curve approaching the closed lane), the
taper should begin well 1n advance of the view obstruction The beginnming of tapers

should not be hidden behind curves

10 15 4 Pedestnans and Bicychists

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

for the disabled

10 15 5 Superelevation

Hornzontal curves constructed i conjunction with temporary work zone detours,
transitions, and crossovers should have the required superelevation Under conditions
where superelevation is not used, the mmimum radu that can be applied are listed 1n the
Table 10 15 2 Superelevation must be included wath the design whenever the minimum

radu cannot be achieved
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TABLE 10 15 2

MINIMUM RADII FOR

NORMAL CROSS SLOPES

MINIMUM

SPEED RADIUS

(km/h) (meters)
110 955
100 730
90 560
80 425
70 330
60 185
50 131

10 15 6 Lane Widths

Existing lane widths of through roadways should be maintained through work zone travel
ways wherever practical The mintmum widths for work zone travel lanes shall be 3 0
meters for all roadways other than Interstate On Interstate highways the minimum width

for work zone travel lanes shall be 3 3 m except at least one 3 6 m lane 1n each direction
shall be provided

10 15 7 Lane Closure Analysis

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 intersections The
analysis will determine 1f a lane closure should or should not be allowed and the time of

day or might a lane closure could occur without excessive travel delay

Exhibit 10-A 1ncludes the Lane Closure Analysis Worksheets and two sample analyses
The Sample Lane Closure Worksheet (Exhibit 10-A, sheet 3 of 11) has been cross-
referenced to the Lane Closure Symbols and Definitions Sheet (Exhibit 10-A, sheets 1
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& 2 of 11) with circled numbers The circled numbers correspond to the numbers of the
symbols and definitions 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
(Exhibit 10-A, sheet 5 of 11) Draw a line across the graph representing the percentage
for both open road and signahized intersections (see Exhibit 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 restnicted 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 restnct lane closure

Many of Flonda’s roadways have directional peak hour traffic volumes, with inbound
morning traffic and outbound afternoon traffic Doing a composite lane closure analysis
would 1n many cases require night work However, if a separate lane closure analysis 1s
calculated for inbound and outbound separately, a lane closure may be allowed and the
contractor could work 1n daylight hours (See Exhibits 10-A, sheet 10 of 11 and 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
obtamned 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 exhibit 10-A, sheet 7 of 11)

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

D = Darectional Distnbution 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 obtamned from the Office of Planning

PMF = Peak Month Factor Many counties in Flonida 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 Exhibit 10-A, sheet 4 of 11)

RTF = Remamning Traffic Factor 1s the percentage of traffic that will not be
diverted onto other faciliies 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 180 meters 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 remaining traffic factor
Thus calculation will give the designer the expected traffic volume of a roadway
at the anticipated time of a lane closure

Exhibit 10-A
Sheet 1 of 11
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10

11

12

13

LANE CLOSURES
Symbols and Defimtions

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

RC = Restncting 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 Exhibit 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 3 6 m and lateral clearance less than 1 8 m (see MOT plans and
Obstruction Factor Table in Exhibit 10-A, sheet 4 of 11)

WZF = Work Zone Factor (WZF) 1s directly proportional to the work zone
length (WZL) The capacity 1s 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
Exhibit 10-A, sheet 4 of 11)

TLW = Travel Lane Width 15 used to determine the obstruction factor (see MOT
plans and the Obstruction Factor Table on Exhibit 10-A, sheet 4 of 11)

LC = Lateral Clearance 1s the distance from the edge of the travel lane to the

obstruction The lateral clearance 1s used to determine the obstruction factor (see
MOT plans and Obstruction Factor Table on Exhibit 10-A, sheet 4 of 11)

Exhibit 10-A
Sheet 2 of 11
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LANE CLOSURE WORKSHEET

STATE PROJECT NO FAP NO
WPI NO COUNTY DESIGNER
NO EXISTING LANES SCOPE OF WORK

Calculate the peak hour traftic volume (V)

v=arc 7 XP/D(;2 XD§;2 XPMF@XRTFg;z = @

LANE CLOSURE CAPACITY TABLE

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

Factors restricting Capacity

TLW. (12 LC @3 wz__@1) G/C @

T e —

Calculate the Restricted Capacity (RC) at the Lane Closure Site by multiplying the appropnate 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 180 0 m of a signalized intersection, multiply the RC by the G/C Ratio

RC (Open Road) = C ‘ xoF_\10) X wzF @ = @
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) g:}
% =
atc () xp_ 3 xpeme_ @ xrrr (B
Signahized % = Open Road % X G/C_@_ =

Plot 24 hour traffic to determune when Lane Closure permutted (See Exhibit 10-A, Sheet 5 of 11)

RC (Signalized) = RC (Open Road) (9)  xarc @

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

Exhibit 10-A
Sheet 3 of 11
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LANE CLOSURES

CAPACITY ADJUSTMENT FACTORS

PMF SAMPLE
Tropic County Monthly Factors
January 112 [July 0 88
February 1 20 ] August 0 85
March 1 18 | September 0 88
Apni 1 12 |October 094
May 1 05 |November 100
June 0 95 |December 106

Note February i1s the peak month in Tropic County, therefore the PMF in the 2L and 4L samples s
1 20—-1 00 The counts were taken in November

OBSTRUCTION FACTORS (OF)

Lateral Clearance Travel Lane Width {TLW) (meters)
{LC) (meters) 36 33 30 27
18 100 096 090 080
12 098 094 0 87 077
06 094 090 0 83 072
00 0 86 082 075 0 65

WORK ZONE FACTORS (WZF)

WZL (m) WZF WZL (m) WZF WZL (m) WZF
60 098 660 0 81 1260 064
120 097 720 080 1320 0 63
180 095 780 078 1380 0 61
240 093 840 076 1440 059
300 092 900 074 1500 057
360 090 960 073 1560 056
420 0 88 1020 071 1620 054
480 0 86 1080 069 1680 0 53
540 085 1140 0 68 1740 0 51
600 083 1200 0 66 1800 050

Work Zone Length {(WZL) for 2 Lane Roadways =
Distance between opposing traffic queues

[ y
< b <1<[<l[>

-
DBl . . e

b b TRANSITION BUFFER WORK AREA | TERMINATION AREA
ADVANCE WARNING AREA AREA - SPACE - lets traffic resume
tells trafhic what to expect moves traffic provides normal driving

ahead out of its protection for
normal path traffic and
workers

Exhibit 10-A, Page 4 of 11
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LANE CLOSURES

24 HR COUNTS
AM PM
HOURLY HOURLY
TIME VOLUME ATC 9, VOLUME ATC 9%
12-1
12 CATE.
23
34
as DESIGNER
s 6
6 7
7 8 PROUECT NO
89 S -
9 10
10 1 LOCATION
1 12
TOTAL
HOURLY VARIATION OF DALY TRAFFIC
10 l
9 |
( —CONCLUSIONS —
5 8 : ' Round 1o the nearest
< J : % hour Conservavely
w 7 ,
o |
uJ 1
9 6
= :
Z e CPEN RCAD LANE
3 CLOSURE
i
w 4
a.
23
> SIGNALIZED LANE
Q2 CLOSURE
b o
1
02 2 6 8 10 12 2 4 6 6 12 EX4-10A
I AM e PM - 5 of I
i N B | )
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LANE CILOSURE WORKSHEET

STATE PROJECT No __12345-6789 FAPNo __NA

wpINo 1234567 county _ TM0PIC  pESIGNER Yates

NO EXISTING LANES 2 SCOPE OF Work ___Widen & Resurface

Calculate the peak hour traffic volume (V)
v=ATC_15 000 x p/p0 083xp_ NA _x pMF T 20X RTFO 75 = 1720

LANE CLOSURE CAPACITY TABLE

Capacity(C) of an Existing 2 Lane-Converted to 2 Way,1 Lane = 1400VPH
120NV DI

Capacity(C) of an Existing 4 Lane-Converted to 1 Way,1 Lane = 1800VPH

Capacity(C) of an Existing 6 Lane-Converted to 1 Way,2 Lane = 3600VPH

Factors restncting Capacity

Lw___3.0 c_ 1.2 wzL,_ 630 crc__0 64

Calculate the Restncted Capacity (RC) at the Lane Closure Site by multiplying the appropnate 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 180 0 m of a signalized ntersection, multiply the RC by the G/C Ratio

RC (Open Road) = C__ 71400 x oF 0.87 X WZF 0.82- 999

RC (Signalized) = RC (Open Road)__ 999 xG/ic 0.64 - 639

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 permutted

RC (Open Road) ___ 999
% = 740 %

- ATC 15000 xp 1.00 x pMF 720 X RTFO 75

Signalized % = Open Road %_7 40 _xcic_064 - 4.74

Plot 24 hour traffic to determune when Lane Closure permitted (See Exhibit 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 o ..
For RTF < 1 00, briefly describe alternate route 25% of existing traffic

diverted on Bullard Bivd , north on Newhall Nene, then east on

Xanders Xway

Exhibit 10-A
Sheet 6 of 11
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HOURLY PERCENTAGE OF ADT
N W B v oo O

b

LANE CLOSURES

24 HR COUNTS
AM PM

HOURLY HOURLY
TIME VOLUME ATC 9, VOLUME ATC %
2 1 /60  /./ 960 4.4
s 90 0.6 830 5.5 DATE
2.3 30 02 8/0 5.4 Feb-/988
34 25 02 /1080 7.2
s 30 02 /190 7.9 P/ID  egonen
.6 /30 09 /1240 8.3:.083 JYATES
6 7 225 35 930 &2
- //35 7.6 080 4.5 PROJECT NO
5.9 9/0 6./ 930 3.5 /1234-5-6789
s 10 870 58 425 28
0.1 825- 5.5 365 2.4 LOCATION
- 960 6.4 270 /.8 Buck Lake R

o /5000 700

HOURLY VARIATION OF DAILY TRAFFIC

| I
‘ . 2
’ ‘-\ 1. -‘—gowcws:orvs —
j LPE 2 4 I— 1 Round to the nearest
T T TT 1T+ T KT TTT T+ A "‘T\"'“ T T T % hour conservatively
L O/
ﬁ'{"‘b_ ‘/ \'/ ~6,-0 ( }:“OPEN ROAD LANE
S S A A, TT Tttt gt +~ =4+ N 4 T 1T 1% Closure
{ ] SGA/A{./Z D X 6'30pm‘¢m
J \\\
/ \ SIGNALIZED LANE
CLOSURE
\\ \\ 8:00pm - 7:00a m
N
12 2 4 6 8 10 12 2 4 6 8 10 12
EXd-10-A
lo !
AM ™ PM — 7 of I
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LANE CLOSURE WORKSHEET

STATE PROJECT NO _ 12345-6789 FAP NO NA

WPINO _1234567 couNTy __J70pic _ DESIGNER __ Grddens

NO EXISTING LANES __ 4 SCOPE OF WORK Resurface

Calculate the peak hour traffic volume (V)
V=ATC 30 000 x pmn0.083x D 055 XxXPMF1.20XRTF 7100~ _1643

LLANE CLOSURE CAPACITY TABLE

Capacity(C) of an Existing 2 Lane-Converted 1o 2 Way,1 Lane = 1400VPH
Capacity(C) of an Existing 4 Lane-Conversted to 1| Way,1 Lane = 1800VPH
Capacity(C) of an Existing 6 Lane-Converted to 1 Way,2 Lane = 3600VPH

Factors restricting Capacity

TLWw_ 33 1c 1.8  wz NAfordl e 074

Calculate the Restricted Capacity (RC) at the Lane Closure Site by multiplymng the appropnate 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 180 0 m of a signalized intersection, multiply the RC by the G/C Ratio

RC (Open Road) = C___ 1800 x oF__ 0.96 X wzr 1 00 1728
RC (Signalized) = RC (Open Road)__1728  xGic_0.-74 - 1279
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 permutted

RC (Open Road) __ 1728
%-“= Opn ’ = 873 %

ATC_30000 xp 055 xpmp 1.20 X RTE 1 00

Signalized % = Open Road %_8.73 xG/ic_0.74 = 6.46
Plot 24 hour traffic to determine when Lane Closure permutted (See Exhubit 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 descnbe alternate route NA

Exhibit 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 % VOLUME ATC 9%
2 1 320 41 (920 6.4
' 2 /80 0.6 (660 5.5 DATE
2 3 b0 0.2 L1620 5.4
34 50 Q0.2 2/60 72 lee. 1759
4-s b0 P2 23280 7.9 DESIGNER
5-6 260 0.9 2480 &3 E‘/PDENS
6 7 W50 3.5 1860 g2
7 8 2270 7.6 /360 4.5 PROUECT NO
8 s /1820 5.4 1060 3.5 /23¢5-£789
s 10 /(740 5.8 850 2,
10 1 1650 5.5 730 2.4 LOCATION
11-12 /(920 6.4 S40 L8 Busk LAke Fp

oFe|N| |zlolalp &)’
- = - = L1 1 - o - - = " —~CONCLUSIDNS —
] Round to the nearest
&, |\ Lot d \J3 ot ez
= owm --\“-’ v -P . s ; |+- 'r = QF‘O
S/ & Tz £.L0 \ CPEN RCAD LANE
/ . OSURE
NO
\ KESTRICTION
N\
/ \\ SIGMNALIZED LANE
N QLOSURE
N / 9 co AM-3.30rm
\\ 70 M- 7. 30AM
12 2 & 6 8 10 12 2 & 6 8 10 12 EX--10-A
fe AM J« PM ~| S of 11
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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 0.092

D 1.00 0.60 1.00
PMF 117 1.17 1.17
RTF 1.00 1.00 1.00

\ 2622 2164 2203
TLW 36 36 3.6

LC 0 0 0

C 1800 1800 1800
OF 0.86 0.86 0.86

RC (OPEN ROAD) 1548 1548 1548
G/C 0.50 0.50 0.50

RC (SIGNAL) 774 774 774

% OPEN ROAD 6.70 5.20 6.50

% SIGNAL 3.05 2.60 3.25
LANE CLOSURE 7:00 AM. —1— 7:00A.M 11:30 AM
(OPEN ROAD) 4 00 P.M. 7:30 PM —— 7:30P.M
LANE CLOSURE 6:00 AM. ——— 6:00 A.M. 7:30 A.M.
(SIGNAL) 9:00 P.M. 10:30 PM. ——— 10:30 P.M.

Exhibit 10-A Page 11 of 11
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10 15 8 Detours

A detour 1s a deviation from the normal roadway and 1s imitiated when traffic 1s directed
to leave the roadway Activities such as traffic shifting and/or splitting accomplished
within the confines of the roadway do not involve detours, but a crossover involves a

detour because traffic 1s 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 night-
of-way or onto a frontage road At an off-site detour traffic 1s diverted onto another

highway 1n 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 authornty over the roadway The detour should be signed clearly so
dnivers can traverse the entire detour and return to the oniginal roadway Detour signing
1s not required for mnor shifts from the direct or regular route There will be situations
that are between minor shifts and re-routing In these cases engineering judgement 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 mimmize adverse impacts 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 item. When the special detour
pay item 1s used, the work and quantities included for pay under the item are to be
tabulated and noted 1n 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
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All work and matenals 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, it may not be appropnate 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 1nclude sufficient detail for detour geometry Detours should be designed
with shoulders (0 6 m 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 1n 10
km/h 1increments The recommended mimimum radius of curvature (without

superelevation) for detours i1s shown 1n Table 10 15 2

10 159 Above Ground Hazards

An above ground hazard 1s any object, matenial, or equipment, which does not meet the
Department’s safety critenia for clear zones - 1 e , anything that 1s greater than 100 mm

in height and 1s 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 appropniate warning devices during the contractor’s work hours or
eliminate the hazard During non-working hours, all objects, matenals, 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 regulatory speed posted during construction (See Index 700 )
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10 15.10 Drop-offs 1n Work Zones

Acceptable warning and barner devices for traffic control at drop-offs in work areas are

detatled 1n Standard Index 600

The designer should anticipate dropoffs which are hikely to occur duning construction and
provide the appropnate devices For those projects where barrier wall would be needed
and yet 1t 15 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 1n order to reduce the dropoff at acceptable level, prior to

the end of the days operations

10 15 11 Narrow Bnidges

Simultaneously working on both sides of a bridge (bndge widening, etc ) may be
hazardous due to the narrow width of some brnidges 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 barner 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 Existing 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 detailed information on any poles that have to be relocated or any new
conduit or conductors that would have to be wnstalled A field survey should be conducted
to establish the condition of the existing system and what responsibility the contractor

will have 1 bringing the existing highting system back to an acceptable condition.
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The designer shall determine what work 1s to be done and, using the pay items

established 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

maintaining existing lighting throughout construction

10 15 13 Work Area Access

The TCP must also include a work area access plan, 1f necessary This 1s a
constructability 1ssue 1n which the designer addresses the question of how the contractor
1s to get matenals and equipment into the work area safely This 1s a particularly critical
1ssue on high speed facilities (such as the Interstate) where barrier wall 1s used to protect

median work areas

10 15 14 Railroads

Railroad crossings that are affected by a construction project must be evaluated to ensure
that the Traffic Control Plan does not cause queuing of traffic across the railroad tracks
Evaluate the Plan’s signal timing, tapers, lane closures and distance to intersections as

compared to projected peak traffic volumes

10 15 15 Pay Items and Quantities

The Basis of Estimates Manual has been updated to provide better instructions on
calculating many of the MOT quantities
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10.16 Speed Zoning

10 16 1 Regulatory Speeds in Work Zones

The goal of traffic control plans for construction, maintenance, and utility operations 1s
to route traffic through such areas in a manner comparable to normal lughway conditions

Changes to the existing posted speed limits should only be made after consideration of
actual or anticipated field conditions, including 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 regulatory speeds must be established on the basis of a traffic and
engmeering mvestigation The justification for establishing work zone regulatory speeds

different from normal speed limits must be included 1n the project file

When developing a TCP, the considerations noted above must be addressed in
determuning the appropnate regulatory speeds The TCP and the project file will suffice
as the traffic and engineering investigations TCPs for all projects must show specific
regulatory 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
appropnate speed reduction are given 1 Table 10 16 1

If field conditions warrant speed reductions greater than those shown in the Traffic
Control Plan (TCP), then the contractor may submut to the project engineer for approval
by the Department, a signed and sealed study to justify the need for further reducing the
posted speed or the engmneer may request the District Traffic Operations Engineer
(DTOE) to investigate the need It will not be necessary for the DTOE to issue
regulations for regulatory speeds in work zones due to the revised provisions of F S
316 0745(2)(b) However, all other regulatory signs, work zone or permanent, require
1ssuance of a regulation by the DTOE
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Regulatory speed signs 1n rural areas (Interstate and Non-Interstate) are to be preceded
by a "Reduce Speed Ahead" sign positioned as follows

Interstate (Rural) - 300 m in advance
Non-Interstate (Rural) - 150 m 1n advance

All urban areas do not require an advance sign, however, 1t may be included at the

designer’s option

The "Regulatory Speed"” and "Reduce Speed Ahead" signs are to be paid for under the
pay item for Temporary Regulatory Signs (per each per day)

If the existing regulatory speed 1s to be used, consideration should be given to
supplementing the existing signs when the construction work zone 1s between existing
regulatory speed signs For projects greater than one kilometer in length for rural areas
(Non-Interstate) and on Rural or Urban Interstate, regulatory signs are to be placed at
no more than one kilometer intervals For urban situations (Non-Interstate) regulatory

speed signs are to be placed at a maximum of 300 m 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
engineering judgement, the responsible designer 1s to establish the regulatory speed and
so note 1n 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 normal
conditions as possible The regulatory speed should not be reduced more than 20 km/h
below the posted speed without the approval of the District Traffic Operations Engineer
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and the appropriate District Director (See the Roadway and Traffic Design Standards,
Index 600 ) This reduction 1s to be done in 10 km/h per 150 m increments

To ensure credibility wath motorists and enforcement agencies, reductions 1n the existing
posted speed shall be removed as soon as the conditions requinng the reduced speed no
longer exist On longer projects, such as interstate resurfacing, the speed reductions
should be located 1in proximity to the activities which ment a reduced speed and not
"blanketed” for the entire project

When the regulatory speed 1s changed 1n a work zone, the permanent speed imit signs
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 1n Work Zones

Advisory Speed plates should not normally be specified in the plans, unless they are
being used merely to remnforce the regulatory speed signs Advisory 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 placed below the construction warning

sign for which the advisory speed 1s required
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10.17 Law Enforcement Services

Work zones may require active law enforcement services to protect the safety of both workers
and motorists during construction or maintenance activities The need for these services should
be considered duning the development of the Traffic Control Plan The service needed could

mvolve either patrolling or stationary officers, or a combination of the two

Patrolling law enforcement services are used when the Florida Department of Highway Safety
and Motor Vehicles (DHSMYV), namely uniformed officers from the Florida Highway Patrol
(FHP), are required to control traffic speed through work zones by regular patrols during
construction or maintenance activities, and when scheduled patrols are required at times when

no construction or mawntenance activities are in progress, but conditions warrant patrols

Stationary law enforcement services are used when a parked law enforcement vehicle with or
without flashing blue Lights parked near the work site will aid in the protection of workers and
the travelling public Stationary law enforcement services may be acquired from local agencies
(city, county or Sheniff) or by the hireback of off-duty Flonida Highway Patrol officers Such
law enforcement services will not include patrolling or speed enforcement activities within the
work zone However, they may be called for on a project in combination with patrolling law

enforcement services

10 17 1 Required Active Law Enforcement Services

The Department has determined that construction or maintenance activities on freeways
and other limited access facilities during night time hours that require lane closures that
divert or restrict vehicular movement through work zones will require active patrolling

to provide for the safety and protection of both workers and motorists
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It has also been determined that certain work zones on these normally high-speed
faciliies may require scheduled patrolling on days when there 1s not any construction or
maintenance activities in progress When the work zone posted speed limits must be
reduced for safety, but there 1s not any visible work 1n progress, the travelling motorists

will attempt to overdrive the posted work zone speed unless speed enforcement measures

are taken

All such required active law enforcement services shall be acquired, administered and
paid for 1n accordance with the "Contractural Services Agreement" between FDOT and
DHSMV

10 17 2 Other Uses of Active Law Enforcement Services

The Project Engineer may request these services during any construction or maintenance
activity where he determunes that active patroling of the work zone 1s required to control
the speed of traffic to the posted speed limut for the protection of workers, motonsts and

equipment

For active law enforcement services, only uniformed FHP officers on detail from their
regular work assignments shall be used to control traffic through work zones by regular
patrols during construction or maintenance activities or scheduled patrols during periods

of 1nactivity

10 17 3 Determination of Need

The need for all law enforcement services should be determined during the development
of the Traffic Control Plan This can only be accomphished through consultation with

construction personnel and review of the MOT phases and proposed MOT set-ups
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Knowledge of local traffic, drivers and their experience with work zone controls will be
helpful Simular projects, the experiences of project engineers on these projects and a
review of the records will also offer some insights Local law enforcement agencies

familiar with the project corndor should be contacted for assistance and consultation

The requirements for each MOT phase, the conditions requiring law enforcement
services, the estimated number of personnel, and other requirements shall be shown on
the Traffic Control Plan Pay items and the estimated manhours shall be established
Such pay items and manhours shall include only the stationary law enforcement services
Payment for patrolling law enforcement services will be separate and handled 1n
accordance with the "Contractural Services Agreement” through which FDOT and
DHSMYV have agreed to these FHP services

The contractor may require other law enforcement services to assist with traffic control
when setting up MOT plans, moving construction equipment and performing construction
operations that are potentially hazardous to motorists These services should be
designated 1 the contractor’s MOT plan and the costs for these services shall be included
1n the specific items of work or in the contract pay items for maintenance of traffic
(Lump Sum MOT) Pay items and estimated manhours for these contractor required
services are not to be included in the Department’s contract pay items for law

enforcement services

When the need for active patrolling 1s determined, such as during a night time operation
requiring lane closure, a shift of lanes or restricted maneuvers, this need shall be clearly
indicated 1n the TCP by construction phase, operation and duration The TCP shall also
state the following stipulations related to patrolling and reference all stipulations

contained 1n the "Contractural Services Agreement"”

1 FDOT will provide the opportunity to FHP for review of the work zone traffic

control plan
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2 FDOT will coordinate project schedules with FHP to allow for advance
scheduling of patrols

3. FDOT will provide a mimmum of two weeks advanced notification for project
patrol needs
4 The FDOT Project Engineer or Maintenance Engineer shall provide a minimum

of 24-hour advance notification for unscheduled needs that occur

5 The designated FDOT representative will provide at least two hours of prior

notification to FHP should scheduled patrols change or become unnecessary

6 Scheduled patrols may occur on days with no construction or maintenance activity

1N progress

7 In the event an FHP officer must leave the work zone for an emergency, the

designated FDOT representative will be notified

8 The specific project information and patrol needs contained in the contract
documents may be modified by the FDOT Project Engineer or Maintenance Engineer 1f

conditions warranting patrol needs change

9 FHP officers participating 1n work zone patrols will be compensated only for
those hours 1n which patrols are actually performed within the project limits, or as

otherwise provided 1n the stipulations

10 FHP personnel assigned to work zone patrols will be directly accountable only to
assigned FHP District Commanders. The assigned FHP patrol personnel will coordinate
work zone activities with the FDOT Project Engineer or Maintenance Engineer or their

project designee
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10 17.4 Determining Staffing Requirements

Staffing needs shall be estimated and detailed 1n the TCP and provisions by considering
the requirements of each construction operation, the MOT plan for that phase and the
duration of the operations Short-term lane closures, diversions of traffic or restricted
maneuvers may require hmited patrols or none at all. Long-term work zones set up over
long distances of alternate work activity and mactivity will almost always require periods
of patrolling to control traffic speed for the protection of workers, motorists and
equipment Each construction operation and 1its respective work zone traffic control plan
must be analyzed with respect to the work zone speed limit, type of operation, length of
work zone and duration of the conditions. The total number of estimated patrolling
manhours for the project shall be determined by adding up the requirements for each
phase of the operation. This estimate 1s used to determine the budget to be encumbered
for that project The actual hours shall depend on FHP’s ability to provide staff utihzing

existing overtime hireback procedures
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Chapter 11

STORM WATER POLLUTION PREVENTION PLAN (METRIC)

11.1 General

A Storm Water Pollution Prevention Plan (SWPPP) shall be developed as part of the contract

plans for each FDOT construction project site that discharges to waters of the United States

The site specific SWPPP 1s a requirement of the Florida General Permit 1ssued and made
effective by the Environmental Protection Agency (EPA) on September 25, 1992 In order to
use the General Permit the FDOT must

1 Prepare a plan that assures compliance with the terms and conditions of the
General Permut, including the State of Flonda Department of Environmental Protection
(DEP) requirements which are a part of the General Permit This includes obtaining a

storm water quality permut, 1f appropriate

2 File a Notice of Intent (NOI) which documents our intent to be authorized as a

permittee under the terms and conditions of the General Permut

The SWPPP will be prepared by the responsible design engineer 1n consultation with Dramnage,

Construction and Environmental personnel, as required.

The Dastrict Permits Coordinator will make the distribution of the NOI, SWPPP and signed

certification statements 1n accordance with Environmental Management procedures
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The objectives of the SWPPP are to
o Prevent erosion where construction activities are occurring
o Prevent pollutants from mixing with storm water
© Prevent pollutants from being discharged by trapping them on-site, before they

can affect the receiving waters

The SWPPP consists of three major phases The first two (2) are performed by Design and the

third 1s the responsibility of Construction and the contractor

1 Site evaluation and characterization
2 Assessment, selection/description of control measures and design details to
address the objectives

3 Implementation of actions, schedules and design details
The SWPPP will include a narrative description, outlined in section 11 2, and a site map,

described 1n section 11 3 Additional information will be found in the FDOT Erosion and
Sediment Control Handbook and in workshop training matenal
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11.2 Narrative Description

4

The SWPPP shall 1identify potential sources of pollution which may reasonably be expected to
affect the quality of storm water discharges from the construction site In addition, the SWPPP
shall describe and ensure the implementation of practices which will be used to reduce the
pollutants 1n storm water discharges and assure comphance with the terms and conditions of the

General Permit

Prepare the SWPPP narrative on letter size paper to be included mn the specifications package

Use the following outline to prepare the narrative

Storm Water Pollution Prevention Plan

1 Site Description
a Nature of Construction Activity
b Sequence of Major Soil Disturbing Activities
¢ Area Estimates
d Runoff Data
e Site Map
f Recewving Waters
2 Controls
a Erosion and Sediment Controls
(1) Stabilization Practices
(2) Structural Practices
b Storm Water Management
¢ Other Controls
(1) Waste Disposal
(2) Off-Site Vehicle Tracking
(3) State or Local Regulations
(4) Apphication of Fertihzers and Pesticides
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d State and Local Plans

3 Maintenance

4 Inspection

5 Non-Storm Water Discharges
1121 Site Description

The SWPPP shall provide a description of the site, construction activities, and potential
pollutant sources The area estimates shall include the total project area and the area
expected to be disturbed The runoff data shall include the rational runoff coefficient
before, durning, and after construction, the drainage area for each outfall, and existing
data describing the soil or the quality of discharge from the site The narrative discussion
of the site map 1s discussed 1n section 11 3 The name of the receiving waters shall be

given, as well as the wetland area on the site

1122 Controls

The SWPPP shall include a description of the controls that will be implemented at the
construction site Describe the timing of the control measures to be used duning each of
the major activities identified mn part 1 b of the site description narrative Also describe
the storm water management measures that will be installed during construction to

control pollutants in the storm water discharges that will occur after construction
Most of the narrative for other controls will be supplied by the contractor at the pre-
construction conference A plan for off-site vehicle tracking 1s the exception and must

be included in the SWPPP prepared duning design

Any Water Management District or Local Water Management permits obtained 1n

connection with the project should be noted
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1123 Maintenance, Inspection and Non-Storm Water Discharges

A description of the maintenance and inspection of the controls 1dentified 1n the plan will

be provided by the contractor at the pre-construction conference Non-storm water

discharges shall also be identified by the contractor
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11.3  Site Map

The following information shall be shown on a site map

. Drainage patterns

° Approximate slopes

. Areas of soil disturbance

° Areas that may not be disturbed

. Locations of major controls identified 1n the plan

. Areas that are to be stabilized against erosion

o Surface waters (including wetlands)

. Locations where storm water 1s discharged to a surface water

There are three methods that may be used to develop the required site map

1 Use the construction plans as the site map
2 Use the construction plans with some additional special sheets
3 Prepare a site map separately from the construction plans

All the information required above 1s shown 1n a typical set of construction plans except the
drainage patterns and the locations of major temporary controls If an optional Drainage Map
15 included 1n the construction plans, then the drainage patterns will also be shown Use method

two or three 1f the Drainage Map 1s not included

Method one can be used 1if the Drainage Maps are included and the major temporary controls
are shown somewhere 1n the construction plans The preferred location to show the controls 1s
on the Maintenance of Traffic (MOT) sheets If the MOT sheets are not adequate, then the
controls may be shown on the Plan and Profile sheets If they are not adequate or are too

cluttered, then use method two or three
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Method two uses special sheets to show information required by the General Permut that 1s not
shown any other place 1n the construction plans This will usually be the locations of the controls
and the drainage patterns Use a plan view with baseline information and sufficient topo to locate

the controls

Method three will be used when Plan and Profile sheets are not prepared for the project A
topographic map or aenal photo must be prepared as a base for the site map Maps of the
vicinity of the site may be available from the local government or the Water Management

District  As a last resort, a USGS quadrangle map may be used as the base map

The narrative description of the site map (part 1 e of the outline) shall describe the option
chosen for the site map If options 1 or 2 are chosen, the narrative shall list the construction plan

sheet numbers where the site map information required by the General Permit can be found

Regardless of the method used to prepare the site map, details should be prepared for all controls
that are not detailed in the Roadway and Traffic Design Standards The details should show the
work 1ntended, where and how the control 1s to be placed, and any other special design details
required Any Techmcal Special Provisions required by the erosion control items of work should
be prepared as part of the specifications package

11.4 Summary of Quantities

The Summary of Quantities - Erosion Control 1tems shall be prepared to document what, where
and how much matenal and work 1s required for the contractor to implement all phases of the

Plan These items shall be input to the CES with the regular roadway quantities
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Chapter 12

12.1 General:

To assist the roadway designer’s understanding of nght of way (R/W) requirements which must
be addressed during the project development and design phases of projects, the following terms

are briefly defined as an introduction

Right of Way 1s the real property estate nights, donated or acquired by purchase or
condemnation, to accommodate permanent transportation improvements Fee simple right
of way 1s the strongest estate available to the Department and 1s sought for most
permanent highway facilites When improvements are designed which will fall outside
of the existing R/W boundaries, addiional lands must be 1dentified and purchased as fee
ssmple night of way for the improved facility Purchased, condemned or donated R/W
transfers ownership and estate rights to the Department Right of Way donations are

always to be considered

Limited Access R/W 1s purchased for facilities such as Interstate and Expressways This
limits public access to interchange connection-points designed with entrance and exit
ramps and limits access to motorized vehicular traffic. Pedestrians and bicycles are

restricted 1n the interest of traffic capacity and safety

Controlled Access R/W 1s acquired for the remamning State Highway System This

permuts the general public and land owners along the cornidors reasonable access, but in
a controlled pattern that will facilitate the movement of through traffic. A manhne

roadway with fully controlled access and parallel service roads to serve local traffic 1s
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the type of facility that best meets both objectives This type of acquisition is encouraged
for high volume corridors at major intersections, especially 1f adjacent property 1s vacant
at the time of the proposed improvement This allows sufficient night-of-way for urban

interchange design

Perpetual Easements (perpetual right of use over, under or through the property of
another) are used when permanent structures or improvements are to be constructed and
maintained on parcels where acquisition of fee title would be impractical, 1 e , when
acquisition of the fee would cause excessive severance damages due to green area or
setback requirements or where underground structures are to be constructed which will
not impair the surface utility of the land A sight triangle or drainage facility are
examples of features that may require a perpetual easement Condemnation powers may

be utilized to acquire necessary perpetual easements

Temporary Easements (a temporary night of use over, under or through the property of
another) are used when 1t 1s necessary to temporarily occupy a parcel for a specific
purpose such as construction of temporary detours, stock piling matenals or parking
equipment No improvement which requires maintenance by the Department beyond the

term of the easement can be constructed on a temporary easement

License Agreements (permussion to do a particular thing which without the license would
not be allowable) are used to gain access to adjoining properties for sloping, grading,
tying in, harmomzing and reconnecting existing features of the licensor’s property with
the highway 1mprovements to be constructed. This work 1s solely for the benefit of the
property owner The Department does not compensate for license agreements If the

owner refuses to execute the agreement, the Department will not perform the work

Licenses are included here as real property interests for convenience, but they are not
real property interests A license, with respect to real property, 1s a privilege to go on

the premises for a certain purpose but does not vest any title 1n the licensee
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Examples of license agreements are right of entry agreements and restoration agreements
Right of entry agreements are for a specific purpose such as to demolish the remainder
of a severed building that has no value or to enter a property before the formal
permanent documents can be executed Restoration agreements are permissions to enter
the property and perform minor grading, grassing, planting, etc , to harmomze and

restore conditions
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12.2 Procedures for Establishing R/W Requirements:

The procedures for addressing R/W requirements in design are an integral part of the
engineering analyses, economic comparisons and professional judgements the designer must
make Consultation with R/W appraisers and acquisition personnel will be necessary, 1f the best
decisions are to be expected One excellent method of providing the consultation 1s the "R/W
partnering” concept with all parties that have a vested interest participating in the decision

making process

1221 Open Cut and Fill Roadway Sections

R/W requirements along the project boundaries are dictated by the actual construction
Limuts plus a reasonable maintenance buffer The roadway cut ard fill slopes, drainage
ditch slopes and other construction elements arz used to define the construction limits,
which are generally shown on the roadway cross sections R/W requirements are
determined by reviewing the plotted cross sections after the roadway and drainage design

elements have been permanently established and major revisions are hghly unlikely

The procedures should, at this point, include a joint review of the proposed R/W,
including a field review if necessary The design details and the property information
must be reviewed by the designer, personnel from the R/W Office and the R/W Mapping
Office This review should be scheduled during the Phase II design process as defined

in the Plans Preparation and Assembly Manual and should address such 1ssues as
1 Will additional R/W be required for project access or maintenance of the facility?

Check pond sites, high embankment slopes, bridges, outfalls, canals and similar

sites
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Can fee takings be avoided on certain key parcels where the fill would cause
substantial damages to the parcel or to an existing business by designing a

retaining wall?

Can the grade of the roadway be revised or slopes adjusted on specific parcels to
mummize damages or to reduce the difference in elevation between the remainder
and the project grade at the R/W line? Review potential claims relating to

driveway modifications or severe elevation differences

Can the roadway grades be revised or connections relocated so access to the
remainders can be constructed without impainng the use of the remainder,
thereby avoiding huge severance and business damages caused by impairment of

access?

Can drainage facilities (outfalls, ponds, ditches, etc ) be maintained without
additional R/W space? Can uneconomical remainders be used for stormwater

treatment?

Check the suitability and cost effectiveness of stormwater treatment facilities and

the status of permit approval

What type of legal instruments are likely to be required to secure the appropnate
property rights for the project?

Review the status of R/W activities by others 1n the project area Avoid "double

takes" at ramp terminals, intersections and by future FDOT projects

Check for potentials of hazardous matenals, "4F" parcels, utility easements,

landlocked remainders and parcels which could be ehminated from takings
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10 Check for acquisitions wmvolving existing treatment systems which could be

mitigated within the FDOT system

11 Daiscuss any means available to protect R/W requirements against development

prior to acquisition

12 Check for unrecogmzed work which will fall outside of R/W such as trenching,

wall forms, or equipment maneuvering space

13 Check for availability of offsite property owned by FDOT which could be used

for mitigation sites

14  Daiscuss status of "maintained R/W" maps

15 Daiscuss alternatives and cost effectiveness of excessive damages or parcel

acquisitions

1222 Curb and Gutter Roadway Section

Establishing R/W requirements 1n urban sections will generally follow very similar
procedures as the open roadway section projects The analysis and decision making 1s
complicated by more property owners, generally higher property values and more

complex access management problems

The roadway and drainage design must be developed to a point where all major elements
of the project (including signalization poles, ighting poles and overhead sign foundations)
are firmly fixed On projects with sidewalks and dniveway connections, the design
elements can be accurately established ONLY 1f proper survey data has been obtamed
for the designer’s use Profile elevations along the proposed R/W hne and back of
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sidewalk and half-sections or profiles at each driveway location should be obtained as a

mimimum standard practice

The design engineer must perform the design work required to establish the project
profile grades and the back of sidewalk grades to mimmze the grade differences at the
R/W line Areas of superelevation must be analyzed very carefully Split profile grades
or other design strategies may be required to accommodate the proposed construction of

the facility within the minimum R/W limats

The developed drainage and roadway design elements should be plotted on the plan
sheets and the cross sections, which will establish the preliminary R/W requirements
along the project boundanes as indicated by the construction himits A good quahty
control review and a joint review with R/W appraisers and R/W Mapping personnel at
this time will assist in determiming the final R/W requirements The same 1ssues listed

earlier 1n these procedures should be addressed

The design engineer cannot assume the property owner’s intentions or disposttion with
respect to his property The designer must design the highway facility within the existing
R/W or request acquisition of R/W to accommodate the project elements The most
economical means of constructing the project should always be the objective Alternate
design studies will be required in many locations to determine if additional R/W should
be purchased, a retaining wall constructed or modified slopes and barner system should
be considered A reasonable estimate of R/W costs or damages expected must be
obtained from the R/W Office in order to make such a design study Alternate

construction methods may be shown on the plans as preferred and alternate methods

1223 Drniveway Connections

Access to the Department’s facilities 1s an 1mportant element of the design and R/W

determination procedures The designer must understand and follow the Access
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Management Rules (14-96 and 14-97) and the standards adopted to implement the

objectives of those rules

1 The access classification of the roadway segment and the connection category of
the dnveways must be determined The designer must be aware of the nature,

type, frequency of trips and number of vehicles utilizing the dnveway

2 The designer must make a determination as to which driveways are in
conformance, which are to be mamntained, which are to be closed and which are

to be modified to bring them into comphance

3 The designer must obtain sufficient field survey data to establish the highway
grades, horizontal ahignment and the existing ground elevations 1n the vicinity of
the driveway location The data necessary to accurately design the driveway
connection and determine an acceptable tie-in with the existing surface should be

obtained as a mmimum

4 The designer should develop the most economical drniveway design which will
conform to the standards and the requirements of the access management
objectives Alternate designs and locations may be required to meet the property
owners needs and to reduce the costs of business damages Generally, the best
option can be reached by negotiating with the property owner in a give and take

atmosphere

Drniveway connections must be addressed 1n consultation with R/W personnel, generally
appraisers or review appraisers This fact should not be overlooked on projects such as
resurfacing, etc on which there may not be any other R/W requirements R/W related
decisions to be made about driveway connections, probably on a case by case basis,

include
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If the driveway can be harmomzed without 1mpacting the value or the utility of
the property, the Department should make a good faith offer to provide a suitable
connection, at FDOT expense, in exchange for the permission to enter the land
during construction for the purpose of doing the construction If this offer 1s
refused by the owner, the Department should provide a reasonable temporary
commercial base material connection and place the burden for constructing the
connection on the owner The designer must make sure he can provide a

traversable connection

If providing the driveway connection reduces the remainder value or utility of the
property and no other acquisition of that property 1s contemplated for the project,
a temporary easement will be requested and shown on the plans The Office of
R/W will see that the proper instruments are executed to enter onto the property
for purposes of construction and to compensate the owner for damages, 1f any are
due If other acquisition of that property 1s proposed, these instruments should

include the entry and compensation, if any, for the dnveway

If 1t can not be determined during design that the harmomzation work will reduce
the remainder value or utility of the property, the owner can negotiate or claim
damages through inverse condemnation duning construction This is not a
desirable position for the Department, therefore the decision to employ this

approach should be carefully considered

Design should always, in their consultation with R/W personnel, make a
determination 1if a fee taking or permanent easement 1s 1n the public interest to
protect the facihity If a permanent easement will protect the facility and still give
the owner some utility in the easement area, this may reduce the severance and

business damages incurred
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122 4 Procedures for Decision Making

To assist 1n the decision process related to R/W requirements and instruments to be used
the following guidelines from the Office of Right of Way may be used during the joint

IEVIEW Drocess

1 License agreements (Restoration and Right of Entry) should be used only if the

following conditions can be met

© The improvements or changes contemplated are minor 1n nature and are for the

benefit of the property owner,

© No compensation will be offered to the property owner, except the benefits

derived from the improvements or changes
o None of the improvements are requred for the construction of the
transportation facihity and removal of, or change to the improvements will not be

detrimental to the facility,

o The property owner 1s or will be fully informed of the nature and extent of the

proposed improvements and has no objections, and,

°© The transportation facility can be constructed without adverse impact on safety

or operation

2 Temporary Easements should be used under the following conditions

© The improvements or harmonization work are primanly for the benefit of the

property owner, but to properly construct the improvements the remainder value
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or some utility of the property 1s reduced, and there 1s no other acquisition of that

property 1nvolved 1n the construction of the project

o The contemplated improvements or uses of the property owner’s land are

required only during the peniod of construction of the transportation facility,

o The changes or improvements to the property owner’s land are temporary and
removal or alteration of the property subsequent to construction would not be

detrimental to the facility, and,

o After construction 1s complete, there will be no need for periodic re-entry onto

the property for maintenance or other purposes

Fee Simple R/W purchase should be used when the following conditions exist

o The planned 1mprovements to the property owner’s land are required as a part

of construction of the transportation facility,

o The improvement on that land must remain 1n place as a part of the facility,

and,

°© Peniodic re-entry to the property 1s required for maintenance or repair

Perpetual Easements may be considered as an alternative to fee simple purchase

in the R/W process

o If the property estate rights are not required to be as complete as a fee simple
taking and the owner may continue to enjoy some benefits of the property wathout
imparring the Department’s interest The costs associated with the easements must

be much less than a fee simple purchase before 1t becomes a viable alternate
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1225 Transmattal of R/W Reguirements

R/W requirements should be finalized before transmitting them to the R/W Mapping
Office for preparation of R/W maps All R/W requirement transmittals should be in
writing and clearly indicate in the memo and on the plans which parcels have been
finalized and which parcels are still pending An effort should be made to transmut final
R/W requirements 1n usable segments recognizing that 1t 1s not practical to contract for
appraisals, etc , on small project segments Prority should be given to the major,
expensive or complex acquisitions that are going to require more time to acquire and
complete the relocation of the occupants Advanced design effort and final R/W
requirement determination may expedite meeting production ready dates It 1s desirable

to transmit requirements as early as possible in the plans development

R/W requirement submuttals must be coordinated with the production management staff

and scheduled 1n advance

All R/W requirements that are firm (primarily mainline construction limits) should be
transmitted by Phase II All other requirements that generally involve more detailed
design completion (1 e , outfalls, pond locations, corner clips, access needs, etc ) must

be submutted by the Phase III stage completion of the roadway design plans

All R/W requirements must be transmitted by the completion of the Phase III roadway

design plans
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12.3 Process for Establhishing Right of Way Requirements:

Establishing right of way requirements 1s a design process, but requires close coordination with

other functions that have nput to the project development and design of the project

The Engineer of Record 1s responsible and must ensure that representatives from the appropnate
functional areas are involved 1n the determmnation process They must also ensure that a review
of the final R/W requirements 1s performed The "R/W Partnering” concept is an excellent

method of ensuring that the proper consultation and input 1s received

Generally, the R/W needs-determination will involve Roadway, Bridge and Drainage Design,
Permuts, Utiliies, R/W appraisers, R/W Mapping and Legal functions On consultant designed

projects, the project manager’s role as lead coordinator is especially critical

1231 New_or Major Reconstruction Projects

These projects generally have Project Development and Environmental (P D & E)
activities and Right of Way activities 1dentified in the Work Program

The project development process must address R/W requirements and perform sufficient
preliminary engineering design to obtain preliminary cost estimates from the R/W Office
This may require that the P D & E. consultant or in-house scope of services include

work such as

Preliminary roadway grades & geometrnic design
Conceptual Drainage design and layout
Analysis of major access management 1Ssues
R/W Survey, property lines and limited Topo
R/W Mapping and property research activities

AN N B W N =

Preliminary R/W cost estimates work

12-13



These activities should also be performed by in-house staff doing preliminary engineering
on projects This early i1dentification of potential R/W requirements, approximate costs
and work effort to complete R/W Admunistration activities will greatly improve both cost
estimates and schedules of projects Also, involving R/W mapping and appraisers for

value judgements will assist 1n developing better project alternatives

R/W requirements identified duning the project development phase should not be
considered firmly set The R/W Office cannot be requested to begin R/W mapping or
appraisal activities based on these requirements, without extraordinary efforts by the
designer to support the acquisition process as in advance acquisition Normally, the final
design process will establish final R/W requirements well before the completion of the

Phase III design activities

1232 Reconstruction Projects With Anticipated R/W_ Requirements

These projects may not have a formal P D & E study, but they were determined during
Work Program development to require some R/W acquisition Most projects will require
some environmental re-evaluation effort and all projects should have some preliminary
engineering to better define objectives, scope and R/W requirements The following

general process, as 1t relates to R/W requirements should be established by design

PHASE I (See the Plans Preparation and Assembly Volume)

1 R/W Mapping will provide preliminary maps showing properties and all existing
R/W lines for the project These should be requested by the designer or by the

project manager, on consultant projects

2 Roadway Design will define project horizontal and vertical alignment and relate

the existing R/W lines to the project as necessary to set R/W hmuts
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PHASE 11

1 Roadway Design will 1dentify proposed R/W requirements as indicated by the
completed design details such as the following
o Limits of construction slopes for roadway and bridges
o Cross section elements, ditches, curb returns and sidewalks

© Driveway and street connections

2 Drainage will 1dentfy proposed R/W requirements as indicated by the completed
drainage features
o Retention or Detention Ponds
o Mitigation of environmental 1ssues

o Drainage outfalls, sediment basins, etc

The designer will review all proposed R/W requirements with the R/W Mapping
Office This should be performed during the Phase II design activities in order
to make decisions on how each parcel of proposed R/W will be acquired These
decisions will impact which design approach 1s taken The 1ssues to be discussed

and decisions to be considered are detailed 1n Section 12 2 of these procedures
3 As R/W requirements are determined, the information 1s furnished to the R/W
Mapping Office by memo documenting clearly which R/W 1s final and which 1s

pending The R/W Mapping Office will use only the final requirements
transmitted to prepare R/W maps See Section 12 2 5

PHASE HI

1 By the completion of Phase III design, all R/W requirements will be 1dentified
and transmitted to the R/W Mapping Office
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2 After transmuttal of final R/W requirements to the R/W Mapping Office, design
changes that affect R/W must be coordinated with the R/W Mapping Office, 1n

a timely manner

The R/W shown on the roadway plans must be 1n exact agreement with the R/W
Maps

It 1s essential that close coordination be maintained with R/W personnel in order

to ensure that design changes affecting R/W are transmitted promptly

1233 Projects Without an Identified R/W Phase

Many improvements to highway projects are intended to be accomplished within the
existing R/W The widening or widening and resurfacing projects are examples Such
projects must be evaluated very carefully and very early 1n the roadway design process
The addition of R/W requirements can have a tremendous 1mpact on the schedule and on

the anticipated costs of a highway 1mprovement project

R/W Mapping should be consulted on all resurfacing projects to ensure that a

maintenance survey 1s not required

If unanticipated R/W requirements are identified during design, the production
management staff and the R/W Mapping Office should be notified as soon as the
requirements are determined The production management staff will then give direction
as to continuing with the design and acquisition If acquisition continues, it will follow

the previously discussed procedures
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Chapter 13
PROJECT DEVELOPMENT (METRIC)

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
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132 1 Five Year Work Program

The development of a Five Year Work Program begins with the identification of short
and long range statewide transportation needs Planning documents are developed with
mnputs from Floridda DOT, regional planning groups and local governments 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-kilometers, gasoline sales
and other approprate factors Each district then refines their list of proposed projects to

be consistent with the amount of funding available

13 2 2 PD&E Process

The project development phase for projects included mn the Five Year Work Program and
requiring PD&E 1ncludes environmental studies, the determination of project ahgnment
and completton of preliminary design Coordination with the Federal Highway
Admunistration (FHWA), the State Department of Environmental Protection, and public
input are 1mportant elements of this phase The PD&E process is described 1n detail 1in
the PD&E Manual

A detailed engineering report 1s normally produced 1n the PD&E stage which documents
some of the key cnitena to be used in the design of the particular facility Typical
sections, interchange and intersection locations and configurations, drainage features,
conceptual bridge design, highway highting justification, and nght-of-way requirements

are some of the elements that are sometimes finalized during the PD&E study of the
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project For some projects, value engineering reviews are conducted during the PD&E

phase Traffic control through work zones should also be considered

Environmental investigations made during the course of a PD&E study are documented
m the Environmental Impact document Environmental documents frequently commit the
State to certain restrictions, features and mitigation measures that must be included 1n the
final design The designer should carefully review the environmental documents before
beginning the design Sometimes restrictions, features and/or mitigation measures
stipulated 1n the environmental document are such that the final design becomes
unworkable This will require a change in the environmental document This document

also lists the permits required to be obtained prior to construction of the project

Although the district offices take the lead role 1n project development, the central office
performs a quality assessment review of selected projects to ensure comphance with
department standards and procedures The project development phase usually takes from

12 to 36 months to complete

13 2 3 Final Design

The next major phase 1n the project life cycle includes engineering design and night-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, nght-of-way acquisition 1s planned and carried out
durning this phase of the project All required permits are also obtained The various
elements of the final design phase are explained 1n detail 1n subsequent chapters of this

manual

Engineering and right-of-way activities normally require from 12 to 36 months to

complete, depending upon the size and scope of the project
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13 2 4 Project Letting

Project letting 1s the next phase after final design Once the design 1s complete and
approved, the contract 1s let To prepare a project for letting the DOT prepares
spectfications, plans packages, project cost estimate, and administers various procurement
activities leading up to and including contract execution These activities are performed
both 1n the district and in the central office and require approximately 3 months to

complete

13-4



13.3 RRR Design

Resurfacing, Restoration and Rehabilitation (RRR) work is defined as work undertaken to extend
the service life of an existing 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, munor 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 bndge 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 raitroad
crossings, aesthetic improvements, landscaping, lighting, and signing, signals and pavement
markings Pavement repairs on short segments, and patching and repair of minor pavement
falures are considered by FHWA to be routine maintenance and are 1neligible for RRR projects
To qualify for Federal funding, a resurfacing structural overlay must be a minimum thickness
of 19 mm based on a structural analysis and the RRR project 1s required to adequately meet
existing and probable future traffic needs 1n a manner conducive to safety, durability and
economy of maintenance, within acceptable levels of community and environmental impact The
RRR project must be designed and constructed 1n a manner that will enhance highway safety and

accomplish the foregoing objectives according to the particular needs
The design process and standards to be used for RRR projects on the State Highway System

facilities other than interstate and freeways are given in this manual The Key Sheet shall have

a note stating that the project was designed to RRR standards
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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 1s accomplished by a team of roadway design personnel lead by the DOT Project

Manager/Coordinator Guidelines for in-house project flow are available in Florida DOT Project

Management Guidelines
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13.5 Consultant Design

Some design projects are contracted to consultants for design A DOT project
manager/coordinator 1s assigned to coordinate the project with the consultant and the various
sections of the department At specified stages mn the project, the consultant 1s 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, 1t 1s the
consultant’s responsibility to throughly check the plans for quality, accuracy and completeness
before submitting to the Department The DOT reviews the plans for compliance with scope,

project requirements and progress

Coordination with utiity companies, permitting agencies, railroad companies, and adjacent
projects 1s an important aspect of the design project. Responsibility for this coordination 1s

usually specified 1n the consultant’s scope of services

At the completion of the design the complete plans package - consisting of the design plans,
computations book, engineer’s cost estimate, special provisions and other related data - 1s
submutted to the department by the consultant Following the preparation of the Specifications
by the district, the project 1s production ready The consultant’s scope of services will define

the required number of plan sets and distribution
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13.6 Project Scheduling

As mentioned earlier 1n this chapter, engineering and night-of-way activities of final design phase
normally takes 12 to 36 months Usually the project letting date 1s decided well in advance and,

hence, other project activities are scheduled accordingly

A design project undergoes four phase reviews 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 Phase I review 1s the first mulestone in the design of the project The plans developed at this
stage, with all existing utilities, topography, drainage, and other relevant data shown are used
for preltminary utility and railroad 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 prehmnary structural drawings including bndge data sheets and so1l 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 nght-of-way maps,

and foundation investigation activities for structures

The next mulestone, 1n a design project 1s the Phase II review At the completion of this phase,
the geometrics should be final and the mainline and sidestreet drainage design and soil survey
are complete New activities which start at this point are signalization, signing and marking, and
roadway lighting design Other ongoing activities are permuts, bridge design, utility contact
conference and adjustments, engineer’s cost estimate, and night-of-way acquisition At this stage

of completion, the plans should be submtted to Construction for a constructability review

The WPA data should be reviewed and updated, if needed at thus stage of plans completion The
Phase II plans should be used to compare the "net" project length as shown on the key sheet

with the gross project length shown If the project length shown on the plans is more than 1
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kilometer less than that in the WPA system, the project manager/designer should check with

Production Management to correct the length

At Phase III plans, most activities including quantities, computation books and technical special
provisions are complete, except, in some cases, the permit process and R/W acquisition At this
stage of completion, the plans, comp book and technical special provisions should be submutted

to Construction for a biddability review

Once the Phase IV submuittal has been reviewed and approved, and all utility agreements, R/W
certifications and required permits are completed, the project 1s at the PID (Plans in 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 histed in Chapter 20 of this
volume An example of the transmittal letter utilized to transmut final plans to Tallahassee 1s

included 1n that chapter

For a detailed description of plans requirements for each phase, please refer to the Plans

Preparation and Assembly volume
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CHAPTER 14

DATA COLLECTION (METRIC)

14.1 General

Data required for the design of a project are available from various sources 1n different forms
Prior to the start of design of the project, all available relevant data should be collected The

remander of this chapter explains the various types of data required for the design process and

their sources

All correspondence concerning a project, including requests for or transmittal of data, shall

contain the following information
W PI Number
State Project Number
Federal Project Number (if applicable)
Description

County
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14.2 Project Data

Project data are the data specific to the project and identify the project

14 2 1 Project Description

A complete description of the type of project, or facility, to be designed 1s available n
the scope of services The project length, location, county and kilometer point, type of
facihity and proposed modification or construction and total time to completion of the

design are key items pertaining to the project description

14 2 2 Project Number

Each DOT project 1s assigned a project number and a work program identification (WPI)
number The project number ndicates the county of the location of the project, the type
of facility and the type of project - 1 e , PD&E, or R/W, or construction

For federal-aid projects, the project has a DOT project number and federal-aid project

number

The project and WPI numbers are shown on the keysheet of the project plans (See

exhibit 1n the Plans Preparation and Assembly volume)

14 2 3 Project Cost

The Long Range Estimate 1s prepared during the five-year program phase of the project,
and this information 1s included 1n the program data documents As plans are developed
the Contract Estimating System (CES) should be updated to reflect the most current

estimate
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14 2 4 Production Schedule

As mentioned 1n the previous chapter, the project goes through various phases during the
design process Each of these phases marks a production milestone which 1s of particular
importance to the overall schedule of the project Certain activities in the production
schedule are critical and cannot be delayed without jeopardizing the production schedule
Usually, the production schedule 1s set using two main constraints - the letting date and

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 31 Surveys

a) Design Survey A design survey documents the hornizontal and vertical alignment,
along a baseline or centerline of a project This alignment 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
n the design survey, as described 1n the Utilities chapter Requirements and details of

conducting a design survey are given in the DOT Location Survey Manual

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 limuts of grassed or paved areas, wood lines, fence locations, lakes or
ponds, changes 1n type of cultivation, drainage structures, and breaks in terrain The

Location Survey Manual describes procedures to be used 1n detail All information from

the topographical survey 1s input into the CADD file to provide the base data for the

project

c) Aenal Survey Another method of obtamning project site existing features information
1s by aeral photographic survey The information obtained by aenal photography survey
1s digitized and used as base data for the project Good aenal photo control 1s very
important 1n order to get accurate aerial mapping Procedures for establishing horizontal
and vertical control points for aeral photo mapping are given in the Department’s

Location Survey Manual
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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

d) Dramnage Survey All information pertaining to existing drainage conditions at the
project site can be obtained from the drainage survey documents A good drainage survey
records pertinent historical facts related to the drainage of the area, reflects land use
trends and any other data that may help 1n solving drainage problems of the project

Details of survey mformation required for drainage design are given m the DOT

Drainage Manual

e) Right-of-Way Location Survey Project right-of-way 1s one of the important factors
of the project and should be documented precisely The R/W survey documents the
existing R/W of the 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 1s required for the design of foundations for
structures, pavement design and dramnage design A soils report for the project documents
the type and extent of different types of soils encountered within the limits of the project
Physical properties and classifications of the soils together with the soils engineer‘s

recommendations are documented 1n the soils and foundation report
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 obtained from 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 1s projected over
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the expected life of the facility. The total volume and the percent trucks are factors used
in determuming geometric design critena, projected truck volume and truck weight data
Traffic counts, classification data, weight-in-motion data and W-4 Tables are used to

produce 80 kN equivalent single axle loadings (ESAL), used for pavement design

14 3 3 Pavement Design

The pavement design should be completed as early as possible For some projects, 1t 1s
completed during the PD&E phase and for other projects 1t is one of the tasks to be
completed during the design phase The pavement type, composition and thickness, are
determined using traffic data, projected 80 kN ESAL’s, expected life-span of the facility,
serviceability, and existing soils information Details on pavement design can be found

1in DOT’s pavement design manuals

14 3 4 Environmental Documents

During the PD&E phase of a project, studies are made to evaluate the impact of the
project on the environment Factors such as noise generation and its abatement, business
and residential relocations, wildlife habitat impact, and wetlands mitigation are
documented 1n the Environmental document Information relating to the expected permits
required for the construction of the project, and other related data are also contained in
the environmental document For small projects, a formal EIS may not be available, but
all environmental data 1s usually available in the form of environmental reports The
environmental document may commait the State to certain design features The designer
should carefully review these documents to determine what design commitments have
been made Significant changes to the scope of the project may require reevaluation of

the environmental factors

14-6



14 3 5 Onmnginal Plans

Orniginal plans of existing facilities requiring reconstruction prove to be a very good
source of information Information pertaining to existing alignment - both honizontal 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 RRR, safety and

intersection projects and justification of signalized intersections
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14.4 List of Requests and Contacts

Duning 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 items and their source

A) Planning and Programs

1) Request pavement design (80 kN ESAL)

2)  Request traffic data (motorized)

3)  Request projected traffic data for intersections

5)  Request updates of traffic data (as needed)

6) Railroad contact (Phase I)

7)  Railroad contact (Phase IIT)

8) Plans transmttal letter data (railroad)

9)  Notification that project 1s 1n vicinty of a traffic momitoring site
B) Location

1) Request survey

C) Traffic Plans

1)
3)
4)
5)
6)
7)
8)
9)
10)
11)

Request turns and counts for intersection design
Notification that project ncludes milling
Signing and pavement marking plans (Phase I)
Sigming and pavement marking plans (Phase II)
Signing and pavement marking plans (Phase III)
Traffic signal plans (Phase I)

Traffic signal plans (Phase II)

Traffic signal plans (Phase III)

Lighting plans (Phase I)

Lighting plans (Phase II)
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D)

E)

F)

12)
13)
14)
15)

Significant review of accident data
Safety review of design plans
Response to safety review of design plans

Operational and capacity review of design plans

Soils and Foundations

1) Request pavement design LBR

2)  Request roadway soil survey

3) Submit cross-sections for plotting of soils data

4)  Request foundation investigations

5) Request pavement composition and milling recommendations
6)  Request dynaflect testing

7)  PH and soils resistivity for culvert material selection
8 )  Phase III review, 1f unsuitable soils exist

9)  Review if any changes are made 1n alignment, grade or typical section
Drainage

1) Pavement design comments

2) Request grade and high water review

3)  Request drainage design

4)  Request final drainage review

5) Permit review

Maintenance

1)  Pavement design comments

2)  Phase I Plans review

3)  Phase II Plans review

4) Phase III Plans review

5)  Response to Phase I plans review

6)  Response to Phase II plans review

7)  Response to Phase IIT plans review
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G)

H)

D

)

Construction

1) Pavement design comments

2) Phase I Plans review

3) Phase IT Plans review (Constructability Review)
4) Phase III Plans review (Biddability Review)

5) Response to Phase I plans review

6) Response to Phase II plans review

7)  Response to Phase III 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 nght-of-way requirements

4)  Final nght-of-way check

5) Plans transmuttal letter data

Utilities

1) Preliminary (First) contact (Phase I)

2) Hornzontal and vertical verification of utilities
3)  Pre-Design conference and contact (Phase II)
4) Final contact (Phase III)

5)  Plans transmttal 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 (Phase I)
Preliminary estimate and time (Phase II)
Preliminary estimate and time (Phase III)
Complete estimate and contract time (Phase IV)
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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
7) Phase I Plans Review (by Appraiser)
8)  Phase II Plans Review (by Appraiser)
9)  Phase III Plans Review (by Appraiser)
10)  Phase IV Plans Review (by Appraiser)

L) FHWA (if not CA or exempt)
1) Phase I Plans review
2) Phase II Plans review
3) Phase II1 Plans review
4) Phase IV Plans Review
5) Submut for typical section approval
6) Submut for pavement design approval
7) Response to Phase I plans review
8)  Response to Phase II plans review
9)  Response to Phase III plans review

10)  Submut exception request letters
M)  Value Engineering ($2,000,000+)
1) Phase I review

2) Phase II review

The following exhibits are examples of some request forms utilized 1n obtaining the various
information 1tems required for design
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DATE

TO

FROM
COPIES TO
SUBJECT

Highway Statistics Engineer

WPI No
State Project
FAP No
County

Description

Limuts of Job

Budget Construction Year

Year Open to Traffic

No of Lanes, Existing
No of Lanes, Proposed

Type of Facility

(e g major, intermediate or mmor arterial, freeway, expressway, city street, rural road, ramp)

System Name

(e g Interstate, FAU, FAS, etc )

Pavement Type

Type of Work

Please forward this Design Section the following mformation 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 80 kN ESAL
C Years
1 Current Year
2 Construction Year
3 Mid-year (10 years from opening)
4 Design Year (20 years from opening)
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DATE

TO

FROM
COPIES TO

SUBIJECT

Soils Engineer

WPI No
State Project
FAP No
County

Descrniption

Transmutted herewith are prints of Plan and Profile Sheets and Cross Section Sheets on the subject project, indicating

proposed alignment, gradient and flow line of proposed structures

(For Widening and/or Resurfacing, Key Map and Typical Section Sheets only)

This 1s for your use mn obtaining the following

(

L T N N N e N

Please furnish this information by

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 BR

Amount and Type of Leveling Recommended
Milling Recommendation

Soil Boring (For Structure)

Pavement Composition

If additional information 1s required, please feel free to contact this office

Enclosure
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SURVEY REQUEST

WPI NO PROJECT NO

PROJECT DESCRIPTION

LIMITS OF SURVEY

REQUEST

1 ALIGNMENT

2 TOPO

3 R/W

4 CROSS SECTION

Exhibit 14-C
Page 1 of 2
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5 OUTFALLS

6 SIDE STREETS
7 UTILITIES
8 OTHER

Charges can be made to Project No

Comments

Requested by

14-15
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DATE

TO  Matenals Engineer
FROM
COPIES TO

SUBJECT WPI No
State Project
FAP No
County

Description

Enclosed for your use are Key Map, Cross Sections and marked prints of Plan and

Profile Sheets for boring locations on the subject project

If additional information 1s required, please feel free to contact this office

Enclosures

Exhibit 14-D
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DATE

TO

FROM
COPIES TO

SUBJECT

Enclosures

Environmental Permit Coordinator

PERMIT SKETCH

WPI No
State Project
FAP No
County

Description

Transmitted herewith are the oniginal permit sketches for the above referenced

project

The following information 1s included to enable you to apply for the necessary

permuts

Production date
Letting Date
Approximate construction days

Natural or man-made body of water

Name of waterway

AN LU AW e

Brief description of project:

If additional information 1s required, please feel free to contact this office

Exhibit 14-E
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DATE

TO

FROM
COPIES TO

SUBJECT

Enclosure

District Railroad Coordinator

WPI No
State Project
FAP No
County

Description

Submitted this date 1s Sheet of the signalization plans for your handling

with the railroad

The following work 1s proposed within railroad rnight-of-way

If additional information 1s required, please feel free to contact this office

Exhibit 14-F
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DATE
TO  Utilities Engineer
FROM
COPIES TO
SUBJECT UTILITIES TRANSMITTAL

WPI No
State Project
FAP No
County

Description

Transmitted herewith are sets for your use in the coordination of

utilities for the subject project

If additional information 1s required, please feel free to contact this office

Enclosures

Exhibit 14-G
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BUREAU OF TOPOGRAPHY
FLORIDA DEPARTMENT OF TRANSPORTATION

(ATTACH TO WORK REQUEST
FORM PD 100) # 87-1417

PROJECT NAME

STATE JOB NO

REQUESTED BY DATE
DELIVER TO
DIGITIZED TOPOGRAPHY 1 200 1400 1 500 OTHER
SCALE OR SCALES
DESIRED
LEFT LIMITS RIGHT LIMITS
LIMITS OF
COMPILATION
HAS HORIZONTAL ALIGNMENT BEEN CODED IN ELECTRONIC DESIGN YES NO
FILE?

NAME OF PERSON IN CHARGE OF DESIGN 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

Exhibit 14-H
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Chapter 15
PHASE REVIEWS AND SCHEDULED SUBMITTALS (METRIC)

15.1 General

All major projects will have four phase reviews prior to transmittal of plans to the Central office
for letting Phase I, 11, III, and IV reviews will be performed and documented Minor projects,
such as resurfacing, will have a mimmum of two phase reviews The two reviews should consist

of a final phase and one prior phase review

Phase reviews are performed to allow other Distnict Office units (Safety, Maintenance,
Construction, etc ) to provide mnput regarding the development of the project and to review the
adequacy and completeness of the plans Phase reviews are not intended to be the only Quality
Control Quality Control shall be performed prior to each submttal of the plans for a phase

review as discussed 1n the following chapter

Each District shall develop a procedure for accomplishing all phase reviews The procedure will
1dentify the persons responsible for coordinating the phase reviews and distributing the plans for
the reviews The individuals and offices that will review and provide comments on each phase
review should be 1dentified in the procedure The procedure must also outline the method of
documenting all phase reviews, including the resolution of any comments made during the

IEVIEWS

The Dustrict shall ensure that the requirements of each phase review as shown in this manual are
met Phase reviews are complete when the comments from all the various offices have been

resolved and documented
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15.2 Design Plans Phase Review

On minor projects reviews will be held at a final phase and at one prior phase One of these
reviews must be an on-site review All reviews will include personnel from Design,
Construction, Maintenance, Safety, FHWA (for Federal Aid Projects which are not CA or
exempt) and any other department representatives who can provide review mput A formal on-
site review shall be made to ensure the design is appropniate and that no physical features have
been altered or added

On complex projects reviews must be held at the Phase I, II and III stages as well as the final
check at Phase IV Two on-site reviews will be required Generally these are held at Phases I
and IITI with personnel from the offices noted under minor project reviews Also, an on-site visit

before design by the sentor designer 18 desirable

For phase reviews which are not held on-site, construction, maintenance, Safety and FWHA (for
federal aid projects which are not Certification Acceptance or exempt) offices must be sent

copies of the plans and requested to furnish comments

An additional update review, including an on-site review, will be required on all projects that

have been delayed and shelved for more than nine months since the final review

The Dastrict Safety Engineer shall be given an opportunity to be included in these reviews The
use of accident history 1s required on all reconstruction, intersection improvements and 3R type

projects to ensure that all accident problems have been addressed
The Dastrict Project Manager/Coordinator 1s responsible for ensuring that prints are distributed

to the appropnate personnel and that the above reviews are held on each project Size "B" (half

size) prints may be used for reviews, at the District’s option
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For consultant projects, the Districts are to specify the number of prints required and the size

prints, 1f there 1s a preference This should be stated 1n the consultant’s scope of services

For detailed requirements of each phase review submuttal, please refer to the Plans Preparation

and Assembly volume

1521 Plans Disposition

As discussed 1n the Project Development chapter of this manual, each phase of the plans

preparation trniggers other activities in the process of the project’s design life cycle

The Phase I plans are used for the initial contact with the utility companies The
alignment, horizontal and vertical, and typical sections are checked for comphance with
design criteria, project and site requirements, compatibility with adjacent projects and

drainage requirements

The Phase II plans are used for the signing and marking design, roadway lighting design,
signalization design, traffic control sheets, other component plans preparation, permit
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 Phase II plans

At Phase III all plans are usually complete including the Quantity Computation Book(s)
and the cost esttmate and Construction has performed a biddability review After Phase
IV 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
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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

15 3 1 Structures (Brnidges, Walls and Buildings)

1 Bnidges
Bridge design begins when the foundation investigation 1s complete and on a schedule

which permits 90% bridge plans and the Phase III roadway plans to be reviewed
simultaneously In the case of a stream or nver crossing, the drainage design, including
preliminary scour considerations, must also be complete prior to beginning structures
design All structures design work 1s coordinated through Dastrict 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 required and the profile grades should be determined prior to
beginming structures design For complete details and requirements for structural designs
and plans preparation, the reader 1s referred to the Structures Design Guidelines (Topic
625-020-101) and the Structures Detaihing Manual (625-020-201) 1ssued by the Structures
Design Office

Generally, the completion and review of bridge plans are completed in three phases as
hsted below These reviews do not necessarily coincide with the phase reviews of the

roadway plans
Preliminary - (30%)

Final (90%)
Tracings (100%)
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In order to prevent problems and to "Do 1t night the first time," the following procedures
should be used

ical Section Package - The typical section approval package should include a section
showing width of bridge that 1s to be provided for all bnidges. The structural design
should not proceed until the typical section 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 150 meters on each end of the bridge or ends of
retaiming walls Horizontal curvature that 1s on or near the end of the bridge or retamning
wall must be shown Superelevation transitton (runoff) details must be included with the
transmattal if any part or all of the transition 1s on the bnidge or wall The approved
typical section should be included with the transmaittal

Provisions for access to property near the end of bridges and adjustments to avoid costly
nght-of-way takings should be resolved prior to submttal An attempt should be made
to avoid horizontal and vertical curvature on the 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 bridge
plans are consistent, 1 ¢, widths, superelevation transitions, vertical and honzontal

alignment, and work zone traffic control agree

2 Other Structural Submuttals and Reviews
In addition to bridge plans, structures plans may include retaiming walls, noise barner

walls, box culverts, pedestnian overpasses, and special structural appurtenances
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For projects where bridges and other structure plans are involved, prelimiary and final
plan submittals (usually along with bridge plans) should be handled according to the
mstructions for current and future handling of structures tracings (reproducibles) for both
Category 1 and 2 structures from the Structures Design Office

For projects where retaiming walls are required along with roadway plans only (no bnidge
1n the project), DOT Dustrict Offices shall be responsible for development of wall plans,
proper reviews and submuttal of prehminary and final plans and submuttals to the FDOT
prequalified wall companies, 1f applicable

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 prehminary control plans
should be submitted early in the project development This will give the wall companies

time to prepare a good bid by the time the contract 1s let

After appropnate structural and geotechmical review, the wall plans are submitted directly
to all appropnate prequalified wall compamies for their bidding information The Flonda
DOT Dastrict Office 1s responsible for the structural and geotechnical review prior to
submutting these plans for review The submuttal of detailed control plans should occur
as early 1n 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 soi1l 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
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the procedures and requirements for the engineering and geotechnical design of retamning

walls

15 3 2 Surveys

Most field surveys will be completed before the start of the design since the survey
information 1s needed for the design The Roadway soils survey 1s normally completed

between the Phase I and Phase II Roadway plans review

Survey for bridge data sheets and channel al’gnment should be completed during this

same pertod

15 3 3 Typical Sections

All projects except intersection improvements and state funded resurfacing projects
require approval of the typical sechon 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 te submitted before the Phase I review to
allow ample time for approval Typical cect:aas shell be submutted on legal size sheets,
approved, sigred and sealed by the responsible engineer Space must be provided for
concurrence by the DOT and, for projscts with FHWA overs:ght, by FHWA

When preparing typical section packages, only typical sections for the main roadway
and/or bridge are necessary Minor variations to these do not need typical sections 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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15 3 4 Pavement Design

For projects that require pavement design in the design phase, the pavement design
package should be submutted as early as possible For some projects, a prehminary
pavement design 1s approved at or before the Phase I review with the final pavement

design being approved at the Phase II completion 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

TEVIEW DProcess

153 5 Permits

The required permits will be determined during Project Development and Environmental
Study phase The Dustrict permutting office 1s responsible for coordinating and processing
the permits and must be contacted early 1n the project to determine the level of detail
needed in the permit packages The DOT Project Manager/Coordinator must
communicate this information to the appropnate office preparing the permt packages
In general, permit approval 1s a lengthy process and permit apphcations must be
submutted early enough so that the construction schedule will not be delayed due to

permits being processed

The permitting agencies and the estimated processing time frame should be histed 1n the
overall project schedule developed by the Project Manager/Coordinator

Agencies with permitting authonty are listed below:
Florida Department of Environmental Protection
U S Coast Guard
Local Environmental Agencies
U S Army Corps of Engineers
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Agencies with an interest but no permitting authonty are hsted below

Flonda Game and Freshwater Fish Commission - Office of Environmental

Services

Florida Department of Veterans and Community Affairs - Bureau of Land and
Water Management

U S Fish and Wildlife Services

National Manine Fisheries Service - Environmental Assessment Branch
Regional Planning Councils

Local Governments and Transportation Authonties

U S Environmental Protection Agency

15 3 6 Ruight of Way Surveying and Mapping

During night-of-way map preparation there are typically four phases as described below
All map preparation procedures shall be in accordance with the DOT _Right-of-Way

urveving and Mapping Manual

Preliminary - nvolves project alignment, curve data, section corners,
cross road alignments.

Intermediate - revisions from prehminary submuttal, existing right-of-way,
subdivisions, 1nterchanges, proposed rnght-of-way with
takings dimensioned.

Near Fnal - revisions from imntermediate submuttal, easements, tabulation
of ownerships, nght-of-way requirements for drainage
easements

Final - revisions from near final submuttal, complete right-of-way
maps 1n accordance with the DOT Procedure 575-010-000

Right-of-way maps are prepared 1n accordance with the procedures as described 1n the

Department’s Right-of-Way Surveying and Mapping Manual Information 1s added to the
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right-of-way maps as 1t becomes available and close coordination 1s required between the
design and night-of-way sections R/W requirements should be well identified on roadway
plans as early as possible Final requirements on project alignment must be identified by
Phase II roadway plans and transmutted to R/W office

Title search will be ordered as soon as feasible alternatives are determined It 1s
necessary, particularly on urban projects, to obtain ownership search to assist in the
establishment of the nght-of-way limits The ownership search may be conducted by the
Dastrict 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
in the PD&E phase when possible and adjustments made as necessary Access road
studies (Justification) are required on hmited access and federal aid projects and will
necessitate appraisals The appraisals and justification are developed by Department
personnel or by fee appraisers This activity takes ime and therefore should be requested
as soon as possible Appraisals have an age limit, therefore, they must be compatible

with the acquisition schedule

The nstruments are prepared by the Department, although the legal descriptions may be
prepared by the design consultant’s surveyor

It 1s important to note that, on federal-aid projects, the formal appraisal activity cannot
begin until the final right-of-way map 1s approved and the function 1s programmed with
the FHWA The nght-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 Phase IV plans completion stage
so they can be obtained by the night-of-way office
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15 3 7 Value Engineenng

Any FDOT projects with a construction cost in excess of $2,000,000 are candidates for
a value engineening review The Value Engineering Coordinator will screen and select
projects based on cost saving potential The Project Manager and/or Designer should
expect recommendations from the value engineering team that will need to be
incorporated mto the design However basic concepts established during the PD&E phase

will not be altered except in extraordinary circumstances

If a project has been selected for a value engineering review, it 1s the Project
Manager’s/Designer’s responsibility to ensure the review 1s conducted 1n a time frame
that allows maximum opportunity for value improvement considerations and still maintain
proper project progress Value engineering reviews shall be conducted in accordance with
the Value Engineering Design Review Procedure As such, value engineering reviews
should occur no later than Phase I plans completion Accepted design changes can be
accomplished with minimal impact of project schedule if value engineering

recommendations 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
engmeerning team to provide wnput concerning project decisions and data When the
project 1s 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 communications 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 completion of the value engineening 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

0 Do the recommendations achieve the objectives of the project?
o Have all design and existing conditions been considered?
0 Are all changes suggested economically feasible?

0 Will the project schedule be affected by the changes? Are the delays
Justified by the savings resulting from the changes?

0 Are the changes consistent with agreements with the local community or
citizen groups?

o Will additional public meetings be required?

o Are any design controls altered? Are they acceptable?

o Do the recommendations provide a long term advantage or 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 recommendations, and to evaluate with the team, their potential implementation

The Project Manager, being the most knowledgeable person of the project specifics and
objectives, should use this opportunity to ensure that recommended changes are consistent

with project intent

If the Project Manager and the value engineering team are 1n agreement, the value
engineering summary study should be finalized and distributed to all persons concerned
with the project, along with wntten concurrence of implementation by the Project
Manager In the event that the Project Manager and value engineering team cannot reach

an agreement, a presentation to management will be scheduled At this meeting, the value
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engineering team will present their recommendations 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 engineening recommendations Having this decision, the
Project Manager should inform, 1n wnting, all persons involved 1n the project of the

recommendations accepted for the continuation of the work

1538 Awviation Office

Federal law requires that notice of construction must go to the Federal Aviation

Administration (FAA) under the following circumstances

D Any construction or alteration of more than 200 feet! 1n height above the ground
level at 1ts site, or

2) Any construction or alteration of greater height than an imaginary surface
extending outward and upward at 100 to 1 for a horizontal distance of 20,000 feet

from the nearest point of the nearest runway of any public or military airport

For assistance, contact
FDOT Awvation Office
605 Suwannee Street, M S. 46
Tallahassee, FL 32399-0450
(904) 488-8444  SC 278-8444

'Horizontal and vertical distances are given 1n English units due to current FAA
policy that only English units of measure are to be used for airport facilities
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Chapter 16

QUALITY CONTROL (METRIC)

16.1 Quality Control

The design and preparation of plans for all projects shall include the necessary assurances for
accuracy, proper engineenng cnteria application, completion, and quality This 1s the
responsibility of the designer, and shall be accomplished by adhering to a Quality Control Plan

A Quahty Control Plan 1s a comprehensive, well defined, written set of procedures and activities
aimed at developing designs that meet or exceed Department criteria, and producing plans in
accordance with this manual The plan will identify the organization or individuals responsible
for quahty control and the specific procedures used to mnsure the control of quality The plan wall
also detail the method of accountability and documentation

Each District will adopt 1ts own Quality Control Plan Consultant firms working for the

Department will also have a QC Plan in place The Project Manager/Coordinator 1s responsible
for ensuring that the appropnate District or Consultant Quality Control Plan 1s adhered to
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Chapter 17

QUALITY ASSURANCE (METRIC)

17.1 General

Quality Assurance 1s the planned, coordinated and continuing activities performed to compare
process, work products and services with wntten predetermined critical requirements The
objective of all Quahity 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
momitoring 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

Cntical areas to be montored are based on well established roadway design policy and practice
These pohicies, guidelines and accepted practices formulate the critenia used to measure
compliance 1n the areas cntical 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 also used to share improvement 1deas between districts,

to mantain consistency in process and practice and to transfer technology

17-1



While 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 activiies must conform with the vahd requirements no matter how large or small
their overall contribution Good drafting techmques, attention to details, making the plans legible

and reproducible are just as essential to quality as good engineering practice

17.2  Authority

The Flonda 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 comphance and quahty performance by the districts and central office

units that implement transportation programs
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17.3 Areas of Responsibility

A)

B)

&)

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

Dustrict Role--Quality Control  Following established design policies, procedures,
standards and guidelines in the preparation of all design products, and the

checking and review of individual designs for comphance 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 gmdelines.
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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 Geometnic Design - Design functions include typical sections, horizontal and
vertical alignment, decision and conflict points, pedestrian and other non-motor vehicle

elements and quality control

2 Drainage Design - Design functions include stormwater management, conveyance,

permitting, erosion and scour, and quality control

3 Traffic Design - Design functions include traffic signals, signing and pavement
markings, highway lhighting and quality control

4 Traffic Control Plan Design - Design functions include construction phases, layout

geometrics, detour plans, drainage design, traffic control devices and quality control

5 Estimates and Specificaions - Design functions include pay item list,
documentation of quantity take-off, summary of quantittes, preparation of special

provisions to cover items of work, measurement and payment and quality control

6 Contract Plans - Design functions include plans assembly, proper signing and
sealing and proper handling of revisions This area 1s also monitored for results such as

completeness, reproductivity, legibility, biddability and constructability

7 CADD Design - Design functions include file naming convention, working units,

cell library, symbolism, proper software and geometry programs and quality control
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8 Certification Acceptance - Crnitical requirements of the certification acceptance
agreements cover all areas of engineering design functions Functions and responsibilities

are covered 1n detail 1n the procedures

9 Utilities - Critical functions include advance coordination, detailed adjustment
documentation and quality standards and cntena for clearing utilities prior to

construction

10.  Special Facilities - Cntical functions include architectural design services, asbestos

management, fixed capital outlay management and quality control

The foregoing cnitical 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 essential to ensure quality, productivity and user

satisfaction 1n 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 distnibuted to the District Secretaries and other affected offices A
bnef summary of the data will also be entered 1n the Quality Assurance Reporting (QAR)
data base

Area Design Engineer (ADE)  An ADE 1s assigned to each district and will be

responsible for conducting and/or coordinating all roadway design QA activities with that
district

Review A review will be conducted in each design function and 1its associated
components a mimmum of once every two years This review will be for assurance that
the districts have adequate control measures in place and are complying with policy,
procedures, standards, guidelines and processes and for identification of any areas of

excellence, noncomphance and need

17-6
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17.6 Consultant’s Role

The consultant’s role 1s much the same as the distncts’ (Quahity Control) since their pnimary
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

Traning 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 Delivery Training 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

PLANS, SPECIFICATIONS AND ESTIMATES

18.1 General

Project cost estimating and the establishment of contract ime are important phases of the design
project and occur after the roadway design plans are complete This chapter briefly describes

these requirements for the completion of the Bid Package

18.2 Pay Items

A pay 1tem has been established for each item of work used in highway construction A method
of measurement and basis of payment has been established for each of the pay items The Basis
of Estimate Manual contains the item number, description and umt of measurement for each

construction element The establishment of new pay items 1s covered in Section 18 11 of this

chapter

Pay items are 1dentified during Phase I and quantities added during Phase III. At the completion
of Phase IV, all pay items are finalized and the final Summary of Pay Items 1s obtained The
Plans Preparation and Assembly volume contains information on the requirement of Phase

Review submattals

All projects (including resurfacing, widening, traffic operations, safety, etc ) shall utilize the
individual pay items as listed in the Master Pay Item Last.
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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 "

18.4 Computation Book

The computation book contains all computations and tabulations required to substantiate the
quantities required for each pay item used on the project The computation book supports the
pay 1tem quantities and 1s required to be submutted with the Phase III and Phase IV reviews The
oniginal Comp book, including the Structures Comp book, shall be sent to Tallahassee as part
of the transmittal package. After the project 1s let, the Comp book will be sent to the District
Construction Office with the original plans.

All computations should be done on standard computation forms as described in the
Department’s Basis of Estimates Manual. The Computation Manual presents the standard method
of calculating design quantities for construction pay items All nonstandard methods used 1n
computing quantities should be clearly and completely documented in the comp book by showing
calculations and the basis of estimates used. Items calculated using the standard basis of
esttmate may sometimes require clarification if several intermediate computations are necessary

to arrve at the total quantity These computations should also be documented in the comp book
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18.5 Plan Quantity Payment Concept

The Department’s current practice is to provide for final payment under the plan quantity

concept for a large number of commonly used items Items under this concept require that the

estimated quantities be calculated and documented as accurately as possible Asphalt and base
items for resurfacing, widening and intersection mmprovement projects may be evaluated for
payment under final measurement on a project by project basis Projects for which the Dastricts
desire to have these 1items paid under final measurement shall include 1n the plans transmuttal
package to Tallahassee, a letter to the Engineer of Specifications, listing the specific items
desired to be paid by final measurement The items for which payment may be allowed under
final measurement are the pavement and base square meter items Metric ton items are not

included 1n the plan quantity concept

Allowing final measurement on these items does not release the designer from 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 Plamimetering of areas from
plans for resurfacmg/ and widening 1s allowed, as long as the scale 1s such that the area can be

calculated as accurately as possible

For plan quantity items, the designer shall sign the computation sheet verifying that all backup

data and computations are included in the computation book
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18.6 Partial Federal Funding

For projects that have partial federal funds, adequate distinction should be clearly made between
participating (included in federal aid) and nonparticipating (not included in federal-aid) items

All nonparticipating items or partial quantihes should be 1dentified on the plans, on the Summary
of Quantities sheet and 1n the Computation Book, as has been done 1n 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 personnel must be able to properly account for the necessary separation of quantities

These separated quantiies should be properly identified as to participating and nonparticipating
work when entered into CES In a few cases certain lump sum items such as mobilization,
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 determined
that certain lump sum items should be partially nonparticipating, the percentage assignment of
nonparticipating should be negotiated with the FHWA Upon mutual agreement, the summary
of quantities should so note the appropriate percentage by footnote to the summary, and describe
the area of the project to which this note apphes This percentage should also be reflected when
entering data into CES Where joint project agreements are involved between the Department
and the City or County, appropriate 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 1n the plans package and CES

entries appropriately modified, if such items anise during the PS & E phase
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18.7 Utility Contract Plans

Utility 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 utility work shall be included 1n the CES under 6000 project
numbers Lump sum 1tems such as Mobilizaton and Maintenance of traffic should be loaded for
both the roadway work (3000 sernies project number) and utility work (6000 series project
number) Traffic Control Plan (TCP) items 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 1s clearly done
separately from the roadway construction work If the utility work 1s done concurrently with the
roadway work, individual TCP 1items are not required under the 6000 However, the TCP Lump
Sum 1item must be included in all cases under both the 3000 and 6000 projects when TCP work

18 anticipated

18.8 Contract Time

After the Phase III completion of the design project including the completion of the cost
estimate, the plans package 1s submutted 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 1s submitted to the Central Office in
Tallahassee with the Plans Transmuttal Package Certain large complex projects should have the

desired contract duration established earlier 1n the design process

Once the contract ime has been estabhished 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. Contract time 1s also used in calculating quantities for

maintenance of traffic items
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18.9 Plan Notes

Plan notes are intended to be used to clanfy design detail, construction practices or method for
payment In general, plan notes should be kept to a minimum Only those notes which are job
specific should be used The standard notes provided in other sections of this manual are
constdered job specific type notes. 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 1nto 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

18.10 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, Flonida 32301
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18.11 New Pay ltems

New construction material and new uses of existing construction matenals require new pay item

defimtions The Department has established the following procedure to establish new pay items

The originator of a new pay item should submit a draft of the pay items specification, any
manufacturer’s brochures, estimated matenal and labor cost, a completed Pay Item Request form
(Exhibit 18-A, Form 600-000-02, available through the CICS Forms Menu) and any other
relevant data to the pay i1tem coordinator 1n the central roadway design office This package will
be thoroughly reviewed Any inquinies ansing during the review will be addressed to the
onigmator through the Central office design coordinator. Upon successful completion of review,
the package will be forwarded to the specifications office for further review, approval and pay
item number assignment, after which 1t 1s transmitted to the eshimates office for review, approval
and entry into the data base system After the pay item number 1s entered into the estimates
office’s database system, the design coordinator will be notified of the approval and copies of

the new pay item will be distnbuted
Before a new pay 1item 1s requested, the designer should contact the District CES coordinator

to determune 1f an existing pay item or a pay item that has been blocked 1s available to cover the

anticipated work
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H ORIDA DLPARTMENT OF TRANSPORTATION

PAY ITEM REQUEST

FORM 600-000-02
ESTIMATES 07/93
Page 1 of 2

[ -]

oeno | | |

L bl feaymemwno || | |

I- L

I

|1 |} unrormeasure | ||

FULL ITEM NAME

DETAIL PAY ITEM INFORMATION

SPEC YR I I | COST DATA

(ATTACH ADDITIONAL SHEET IF NECESSARY)

ORIGINATOR DISTRICT DATE /___/ ___ PHONE
DESIGN COORDINATOR O approvep [ pisapprovED*
COORDINATOR pEsioN Grour L1 | pATE / PHONE
SIGNATURE DATE / PHONE

SPECIFICATIONS OFFICE
0 sPECIFICATION BOOK
O bpEVELOPMENT

[ spectaL provisiONs
C1  ATTACHMENT

3 aAprrovED O pisaprrovED*
O SUPPLEMENTAL SPECIFICATIONS
[J TECHNICAL SPECIAL PROVISIONS

SIGNATURE DATE / PHONE
ESTIMATES (ENGINEERING SUPPORT) o APPROVED a DISAPPROVED*
SIGNATURE DATE / PHONE

*DISAPPROVAL REASON

NOTE ORIGINAL TO BE PROCESSED THROUGH ESTIMATES
COPY TO BE RETAINED BY COORDINATOR AND SPECIFICATIONS
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FORM 600-000-02
ESTIMATES 07/93
Page 10 of 2

JOB NUMBER
USE STATE PROJECT NUMBER FOR WHICH THE NEW ITEM NUMBER WILL FIRST BE USED

PAY 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 ITEM (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 DESCRIBE THE NEW PAY ITEM FORMATTED TO THE CURRENT SPECIFICATION BOOK
THE SPECIFICATIONS OFFICE WILL PUT THE DRAFT INTO FINAL FORM BUT THEY MUST HAVE THE USER’S IDEAS ON THE DESCRIPTION
METHOD OF MEASUREMENT, HOW THIS ITEM WILL BE USED AND SUGGESTED METHOD OF PAYMENT

COST DATA
PROVIDE A BREAKDOWN OF THE COST PER UNIT OF MEASUREMENT 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 HIS/HER APPROVAL OF THE ATTACHED MATERIAL

DISTRICT
ORIGINATOR'’S DISTRICT NUMBER

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 GROUP
THE NUMERIC CODE THAT REFERS TO THE DESIGN SECTION APPROVING THE USE OF ABOVE PAY ITEM [EXAMPLE STRUCTURES (10),
ROADWAY (20), SIGNING (30), LIGHTING (40), SIGNALIZATION (50), LANDSCAPING//PERIPHERALS (60), UTILITIES (70), ARCHITECTURE (80)]
DATE AND PHONE NUMBER SEE NOTE BELOW

DESIGN COORDINATOR SIGNATURE
WHEN THE DESIGN COORDINATOR HAS REVIEWED/EVALUATED THE REQUEST HE/SHE WILL SIGN THIS FORM SIGNIFYING HIS/HER
APPROVAL OF THE ATTACHED MATERIAL

SPECIFICATIONS
SPECIFICATIONS OFFICE WILL REVIEW AND EVALUATE REQUEST AND DESIGNATE SECTION LOCATION SECTION LOCATION IS
INDICATED BY THE 2"°, 3%° & 4™ 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 IS THE MONTH, DAY AND YEAR REQUEST IS LEAVING THAT OFFICE PHONE NUMBER - THE PHONE NUMBER OF THE AUTHORIZED
PERSON TO CONTACT IF ADDITIONAL INFORMATION SHOULD BE REQUIRED (

RECYCLED PAPEIJ @

Exhibit 18-A
Page 2 of 2
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Chapter 19

SIGNING AND SEALING DESIGN DRAWINGS

19.1 General

The Flonda State Board of Professional Engineers has reviewed this Chapter and is 1n

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, requires 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 engmeering work done by oneself or by others over whom

the engineer exercises supervisory authority

This chapter will outline the proper procedures of signing and sealing the Department’s drawings
and engmeering documents It shall be the District’s responsibility to ensure that all record sets

and documents are properly signed, sealed and dated
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19.2 Signing and Sealing of Plans

19 2 1 Onginal Plans

No signatures or seals are to be placed on the onginal sheets of a plan set Filling out
the title block with imtials and dates 1s optional. If the "Approved by" box 1s used, the
name shall be printed

The key sheet for each component set (1 € , roadway, signing, etc ) shall have the
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-
P E. No-

For the other components, "Roadway" should be substituted with the title of the

component set, such as "Signing and Marking"

19 2 2 Record Set

The Record Set shall be a xerographic copy. For CADD developed plans, half size ("B"
size) plotted to scale, 1 € 1 400, may be used All plans with hand drawn sheets shall
be full size ("D" size), plotted to scale, 1.e 1200 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 seal placed over the
signature and date For convenience of storage, it 1s recommended that the location of

this seal be vanied across the bottom area of the sheet
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19.3 Signing and Sealing Other Engineering Documents

Engineening Documents are defined as any reports, computations, or recommendations that
influence or himit 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 1n 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
Dastnict 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

- Value Engineering Record

- Roadway and Traffic Design Standards

- All other Engineering Reports

- Permit Documentation
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19.4 Signing and Sealing of Revisions

Whenever practical, the original responsible professional engineer shall prepare the revisions
If revisions are made by a professional engineer other than the original responsible professional
engineer, a signed and sealed record set of revised sheets shall be forwarded to the original

responsible professional engineer, or to the appropnate consulting firm

19 4 1 Revisions to Plans

The revisions to the oniginal sheets shall be prepared as outlined 1n the Plans Processing
and Revisions chapter and the revision blocks filled out A record set of the revised
sheets shall be signed and sealed and placed behind the key sheet of the onginal Record
Set In addition to the signature, date and seal, the responsible professional engineer

shall add above his signature, "Revisions Dated Approved "

19 4 2 Revisions to Engineering Documents

Each revised sheet shall be signed, sealed and dated by the responsible professional
engmeer who prepared the revision All revision sheets shall be placed behind the cover

sheet of the Record Copy of the document
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19.5 Information Requiring Certification

Engineening decisions are often made on the basis of support data furmished by non-engineering
staff or offices. These data are to be certified as being obtained n accordance with official
Department procedures The following data are to have the noted certification attached when

submitted for use in engineenng related work

1951 80 kN Equivalent Single Axle Loads (ESAL)

"I have reviewed the Traffic Forecasting Procedure, adopted by the Flonda Department
of Transportation, and have amved at the projected 80 kN ESAL volume. I have found

these to be consistent with the historical traffic data and other available information "

Name

Signature

Tatle

Organizational Unit

Date
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19 5 2 Project Traffic (Traffic to be used for Design)

"T have reviewed the Traffic Forecasting Procedure, adopted by the Florida Department
of Transportation, and arnived 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 General

The central office plans processing activities required to get funds authorized, advertisements
prepared and to receive bids on construction contracts are on a critical schedule Activities in
the process are concurrent and there may be any number of project plans going through the
process at the same time The time-frame for processing plans through all Central Office
activities 18 approximately 4 weeks The advertisement period for contract bids 1s 6 weeks From
the time the plans for a contract are received 1n the central office on the Plans to Tallahassee

date until the letting 1s ten (10) weeks and three (3) days

This chapter describes 1n general terms the cntical activities required to process the contract
plans, specifications and estimate (P S & E ) It also identifies the various offices that have
responsibilities 1 the process Also, revisions to plans, specifications or other contract
documents dunng this critical period must be performed and documented in a consistent and
timely manner The requirements and responsibilittes for performing and documenting such

revisions are outlined 1n Section 20 3 of this chapter
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20.2 Plans Processing Responsibilities

20.2 1 District Activities

Development of the plans and specifications 1s a district responsibility and 1s
accomphlished with 1n-house staff or by professional services contracts with qualified

design consultant firms

The four weeks prior to the Plans to Tallahassee Date (PTT) 1s the District Specifications
Phase (242) of a project. Duning this time the Preliminary Estimates Office n
Tallahassee 1s also beginning their work on the official estimate Therefore, 1t 1s
necessary at the beginning of this phase for the Project Manager/Designer to send to
Tallahassee a "B" s1ze (11 x 17) copy of the plans and a copy of the computation book
Thas submuttal shall be made to the Plans Processing Section at Mail Station 32 The CES
will be locked upon receipt of this package

Any modification to the plans or quantities during this four weeks will be referred to as
Plan Changes These changes are not revisions Revisions are modifications to the plans
or specifications made after the Plans Transmittal Package has been mailed to
Tallahassee Plan Changes may be made any time during the four week period However,
the Estimates Office has requested that all quantity changes be held until the last week
of thus phase The exception to this rule 1s that sigmificant changes to the quantities which
would affect the estimate by greater than 20 per cent should be handled immedately

A Plans Change Letter (see Exhibit 20-E) 1s required to let the District Specification
Section and the Tallahassee Estimetes Office know of any changes to the plans On
changes that involve quantities, this letter should be faxed or mailed to the Plans
Processing Section during the week prior to the PTT date to open the CES
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The Plans Change Letter also requires a sign-off by the District Specifications Engineer

to ensure that all the changes have been coordinated with that office

The Plans Change Letter, along with a copy (for Estimates) of all the changed plans
sheets and computation booklet sheets, shall be sent to Tallahassee as part of the Plans
Transmuttal Package

The designer or project manager shall prepare a contract file either during design or
before plans transmuttal to Tallahassee. The Contract File Index (Exhibit 20-A) lists all
documents which must be 1n the contract file that 1s transmutted with the plans package
for letting

The district 1s responsible for ensuning the completeness, legibihty and contents of all
final plans packages The plans package transmitted to the Roadway Design Office in
Tallahassee shall include
> The Transmttal Letter (Exhibit 20-B)
> The Contract File (Exhibit 20-A) with listed documents
> The Contract Plans Set (Ongmnal, reproducible plan details, half size, if
CADD)
> The Record Set (Xerographic copy signed & sealed by Engineer of Record)
> The Specifications Package (signed & sealed with transmuttal letter).
> Copy of the Spec Package (2 copies for all federally funded projects).
> Copy of the plans "B" size (11 x 17) (2 copies for all federally funded
projects)
> Copy of all changed plans sheets (for Estimates)
> Copy of all changed Comp Book Sheets
> Reproducible negatives or bond copy of any aenal photo sheets
Aerial photo sheets are no longer permitted in the plans On projects
begun before the no photo sheet policy, the District shall provide
reproducible negatives or copies of these sheets along with the transmittal
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package Negatives can be made through the Topographics Office in
Tallahassee

2022 State Roadway Design Office Activities

When the plans package 1s received by the Plans Processing Section 1n Tallahassee, they
are logged 1n The contract file 1s checked to be sure that all required documents are
included 1n the file If the file 1s incomplete, the District Director of Production and the
Tallahassee Production Management Office are notified

The Tallahassee Plans Processing Section then distributes the Plans Transmittal Package

as follows

Specifications Office

Specifications Package (with Specs Transmttal Letter)
Checks the package for completeness and forwards it to Reprographics for printing The
Specifications Transmuttal Letter attached to the package is given to the Contracts Office
for preparation of the Contract Proposal

Estimates

Copy of the Specifications

Plans Change Letter & Plans

JPA(s)
Prepares the Official Estimate, which 1s only given to the Federal Aid Office for the
PS&E package
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Federal Aid Office
Copy of the Specifications
"B’ size copy of the plans
Contract file
Estimate (from Estimates)
Prepares the P S & E package and submits to Federal Highway for authorization and

obligation of Federal Funds

Reprographics
Contract Plans
Specifications Package (from Specifications office)

Prints the plans and specifications for distnibution to the contractors

Contracts
Specifications Transmuttal Letter (from Specifications Office)
Prepares the Advertisement and Contract Proposal

File Room

Signed and Sealed Plans

Changed Computation Booklet sheets

Contract Plans (from Reprographics)
Stores the Signed and Sealed plans and mails the Contract Plans and Computation
Booklet to the District Construction Office upon award of the contract

Production Management Office
Environmental Permits Transmuttal Letter (from Contract File)
Tracks the project through the Tallahassee process by monitoring the Crnitical Dates List

and the progress and completeness of the plans
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As the project 18 processed through Tallahassee, all documents are removed from the
contract file and incorporated into the Plans, Specifications and Estimates (PS&E)
package Therefore, processing cannot be completed until all items histed on the Contract
File Index are received in Tallahassee Documents not included with the onginal
submattal shall be sent to the Plans Processing Section, Mail Station 32 The Dastnct
should keep a copy of all contract file documents 1n their project file for future needs
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20.3 Revisions to Contract Documents

Revisions are occasionally necessary to change plans or other documents Any changes to the
plans or specifications, between the time the submittal package 1s received in Tallahassee and

the letting date 1s considered a revision

Making revisions to the plans and specifications 1s the responsibihity of the Districts All
revisions shall be processed through the Plans Processing Section, Mail Station 32, in the

State Roadway Design Office.
The engineer making the revisions to plans, specifications or other documents that affect the
engineer’s estimate, pay items or quantities will be responsible for up-dating the Computation

Book, Pay Item Listing and Contract Estimating System (CES)

2031 Revision Process

When changes to the plans or other contract documents are necessary after they have
been submutted to Tallahassee, a revision letter 1s required. The revision process 1S as

follows

1 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

Dastnict will be responsible for sending plans to the Consultant

2 If the project involves federal funds and 1s not exempt from FHWA oversight
under CA or the ISTEA (1991) exemptions, concurrence must be obtained by the
Distnet Office from the responsible FHWA Engineer prior to making the

revisions FHWA concurrence 1s not required on munor quantity changes.
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The Dastrict Design Engineer or Project Manager/ Designer will generally be the

contact person for revisions on in-house or consultant plans respectively

A revision letter 1s required (see Exhibit 20-C) and the date shown shall match
the date on the revised sheets and the revision listing on the lead key sheet This
1s the official revision date For revision involving CES changes the date should
be the day you fax the revision letter to Tallahassee to unlock the CES On
revisions not wvolving pay items or quantity changes the date should be the

approximate date you anticipate mailing the revision to Tallahassee

Whenever a revision involves pay items and/or quantities, the CES will be
unlocked for 24 hours once the revision letter i1s received All quantities, pay
items, computation books, etc , shall be updated as part of the revision To open
the CES, fax the completed revision letter to Plans Processing at SC number 292-
9293

The lead key sheet shall have all the revisions noted 1n the revision listing 1n the
lower left hand corner of the sheet (Revisions to the Key Sheet are noted on the

night side of the sheet 1n the revision block )

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

The responsible professional engineer making the revision shall complete the
revision block on all revised sheets and sign and seal record prints, as noted 1n
the Signing and Sealing chapter Where no revision block exists (CES sheets, pay
item sheets  etc ), the revision date shall be noted on the sheet ( along the top

of computer generated pay item sheets )
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10

11

12

2032

The revision package submitted to Tallahassee shall include the following

* Revised contract plans sheets including the Key Sheet

* Revised CES (if applicable)

¢ Revised computation booklet sheets (1f applicable)

* Signed and sealed xerographic bond copies of all revised sheets including the
CES

* Revised signed and sealed Specifications (if applicable)

* Revision letter

If tme remaiming unti 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 State Roadway Design Engineer or his designee

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 District Secretary. Withdrawal of the
plans package after advertisement requires the approval of the State Highway
Engineer and the Dastrict Secretary

All revisions, 1ncluding those that deal with specifications only, shall be sent to

the Plans Processing Section, Mail Station 32

Complete Project Revisions

If an entire project 1s requested to be returned to the District for revisions before the

lettng, the following steps will be required for resubmattal

1

The plans and computation books shall be resubmitted with a new contract file
containing those items which need to be updated
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The lead Key Sheet shall be noted "Plans Completely Revised” in the lower left
corner and dated. This note implies that a project has been pulled from letting,
rejected, or that a sufficient number of sheets have been revised to warrant a total
reprinting The revision block on each sheet that 1s revised shall be completed by

the revisor and dated
The revision letter should state that the project has been completely revised
A copy of each plans sheet that 1s revised shall be signed and sealed in

accordance with the Signing and Sealing chapter The signed and sealed sheets
will be included with the Record Set 1n the Central Office

20-10



Project # CONTRACT FILE INDEX

WPI #

District Prepared Specification Package
Calendar Days Recommendation
Preliminary Engineening Certification
Utility Certification
Environmental Re-evaluation (Exhubit 20-D)
Environmental Permut Transmuttal Letter
Maintenance Agreement where appropnate
Joint Project Agreements (J P A)
Reimbursable
Non-retmbursable

FA Project Certification to Standards

Form - 37 (on-line form for Form FHWA-37) has been electronically transmutted
This project was developed under Certification Acceptance procedure

Project exempt from FHWA oversight per request under ISTEA, 1991

If CA, there are special features that require FHWA review and concurrence (Ch 24)
R/W Certification bas been forwarded to Tallahassee R/W Office

Name

Note All Contract File Documents are due on Plans to Tallahassee date.

Sig

20-11

Number Included

Reqd mn File
Yes___No____
Yes___ No___
Yes___ No___
Yes___ No___
Yes___ No__

Project Manager/Designer

Exhibit 20-A, Page 1 of 2



REMINDER

CONTRACT FILE
Put in order of file hst
Show number of agreements
Show anticipated date of arrival on any item not included in file
R/W Certification is required on all projects
R/W Certifications shall be forwarded directly to the Tallahassee R/W Office
Attn State Administrator, R/W Work Program & Production Reporting, Mail Sta 22
Send late documents to Plans Processing (M S 32)

Exhibit 20-A, Page 2 of 2
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DATE
TO Director, Office of Design
Attn State Roadway Design Engineer
FROM District Director of Production
COPIES TO
SUBJECT TRANSMITTAL OF PLANS - Scheduled Letting Date e

(i

WPI NO (GOEs WITH )

LEAD STATE JOB NO

P E Job Number

* FA NO

DESCRIPTION

WORK TYPE/MIX

Other work to be performed by Contractor viaJ P A

Job # Descniption

Information contamned herein has been checked and venfied as nceded A plans package, suitable for processing,
which consists of the following 1s forwarded under separate cover

Contract Plans **Plans Copy "B" Size (11x17)

Record plans set **Specifications Copy (without worksheets)
Specifications Package Copy of all changed plan sheets ("B" Size)
Contract File Copy of all changed computation book sheets

** Two copies for Federally funded projects

The affixed signatures below indicate and attest that

1 The plans package is complete, free of known errors and has been reviewed for
constructibility and bidability and 1s ready for processing to an advertisement status

2 The contract file 1s complete as noted on the Contract File Index, 1s accurate and contains
all documentation required for the PS&E package

3 The Record plans set represents a true copy of the contract plans set as produced by the
Engineer of Record

4 WPA and CES project descriptive 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 or with the request for exemption
under ISTEA, 1991

Name Sig

Project Manager/Designer

Name Sig

Dustrict Drrector - Production

*Place a block letter "F" (25mm X 25mm) 1n the upper right corner for (1) I Funds completion, new
or reconstruction projects > $1M or (2) NHS (Off Interstate) new or reconstruction > $5M
Exhibit 20-B, Page 1 of 2
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REMINDER

TRANSMITTAL PACKAGE
S&S Xerox copies on bond {no bluelines)
Punch and pin all plans (no staples)
All plans and plans components must be the same size
Check for missing sheets
Check reproducibility of all sheets, especially aenals
On strung jobs, all CES sheets go in lead job
Provide Reproducible plates or bond copies of any aenal photos
Make sure bridge CES s the CESPJ15 Option 4 which shows bridge numbers and the quantity
breakdowns

Exhibit 20-B, Page 2 of 2
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DATE T1of

TO State Roadway Design Engineer, Attn Plans Processing
APPROVAL: , Responsible Engineer
CONCURRENCE: , District Design Engineer
COPIES TO: Specifications Office, Contracts Office, FA Office, Estimates Office,
Reprographics
SUBJECT: Revision Package
W PI No (s)

Letting (mo /yr)
State Project No. (s)
F A Project Yes No
County SR 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 and the Record Set will need to be
updated The revision package includes

Specifications ____ Contract Plan Sheet(s)
Updated Comp Sheet(s) ___ Signed and Sealed Print(s)

This revision has been reviewed for 1its impact to the Specifications Package and a

Specifications Revision I1s ___ i1s not required Date
Distnict Specification Engineer

PREPARED BY REQUESTED BY:
PROCESSED BY-Central Office DATE
AUTHORIZED BY FHWA DATE
APPROVAL IF WITHIN 15 WORKING DAYS OF LETTING.

SIG DATE.

State Roadway Design Engineer

Sheets No (s) Description of Revision

Exhibit 20-C, Page 1 of 3
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REMINDER

REVISION DEFINITION- Changes to plans or other contract documents after Plans have been
submitted to Tallahassee

PROCESS
Notify Tallahassee of pending revisions and determine If sufficient time exists to compiete and
process revision
Determine who 1s to do revision? TallyorD O
Request necessary sheets to be returned (Revisions to CADD sheets shall be done in district )
Make changes to plans sheets
Calculate quantities, if applicable
If quantities are involved FAX completed rewvision letter to S C 292-9293 to have CES unlocked
Make changes to CES

Crihmit raviainn +a nlane n
WUMINIIL 1T VIOV WV plﬂl 19 p

REVISION PACKAGE
Letter
Rewvised sheets including CES
S&S copies of revised sheets
Two half si1ze copies
Revised comp book sheets
Revised S&S specifications if applicable

REVISION LETTER REMINDERS
On quantity changes, letter shall show,

New pay item numbers with quantity
Deleted pay item numbers only
Changes to quantities shall show pay items number with old and new quantities
FHWA approval on oversight projects 1s the District’s responsibility
Key Sheet 1s only listed on the letter and shown on the revision listing when 1t is actually
revised, but is included in the package for all revisions to the plans
Date on the letter must match the date on plans

REVISED SHEET REMINDERS
Include CES Sheets in revision listing on Key Sheet and furnish new CES and S&S CES
Show Revision Date on all revised sheets including CES, Box Culvert Shts etc
Revision date must match date on letter
If adding or deleting a pay item, revise the complete CES for that Design Group because of
rollover
Change CES in System and then pass to CADD «f CADD CES 1s used (Do not change CADD
CES sheets manually)

SIGNED AND SEALED COPIES
Signed and sealed copies must be bond or Xerox
On Consultant projects, S&S revised sheets may be sent to Tallahassee a few days after the
rest of the revision

COMP BOOK

Show Project number on Revised comp book sheets

Exhibit 20-C, Page 2 of 3
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DATE _OF _

Sheets No {s) Description_of Revision

Exhibit 20-C, Page 3 of 3
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ENVIRONMENTAL RE-EVALUATION

ENVIRONMENTAL DOCUMENT

1 The project 1s a Categorical Exclusion under (check one)
() 23CFR771 117(c)(Type 1) or
(__) "Programmatic” list approved by FHWA on 2/25/88 & amended 5/21/93
which was reevaluated in accordance with 23 CFR 771 129 on
and the determination remains vald

2 The environmental document for this project was a (check one)
{__) Categonical Exclusion under 23 CFR 771 117{(d) (Type 2)

approved on ,

{_ ) FONSIunder 23 CFR 771 121 approved on .
{__)} Final Negative Declaration approved on ), or
{__} Fmnal Environmental Impact Statement under 23 CFR 771 125

approved on
A reevaluation in accordance with 23 CFR 771 129 was approved on

Name Sig

Project Maneger/Designer

Exhtbit 20-D
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DATE 1Tof ___

TO. State Roadway Design Engineer, Attn Plans Processing
FROM:
COPIES TO District Spectfications Engineer
SUBJECT Plans Change Letter
W.P I No.(s)

Letting (mo /yr)
State Project No (s)
F A Project {y) (n)

County SR No
The changes hsted below have been incorporated into the specs package

District Specifications Engineer

This 1s to advise you that the following changes were made to the plans during the
District Specifications Phase prior to submitting the Plans Package to Tallahassee This
submuttal includes the sheets on which changes occurred and are intended to replace
the similar sheets from the Central Office Preliminary Estimates copy

Sheets No {s) Description of Revision

Exhibit 20-E, Page 1 of 3
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REMINDER

Change Definition* Changes are modifications which occurto the plans during the four
(4) week Specifications Phase and must be tracked to ensure that both Specs and
Estimates incorporate them into their final packages These changes are not listed on
the Key Sheet nor noted in the Revision Blocks of the Plans sheets

Show all changed plans sheets including CES

List all quantity changes, additions or deletions

Fax to (904) 922-9293, (Suncom 292-9293) or mallto M S 32

Coordinate all changes with Specifications and get DSE’s sign-off

Include letter and copies of all changed sheets in Plans Transmittal Package

Exhibit 20-E, Page 2 of 3
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DATE
PROJECT NO

Sheets No (s) Description of Change

OF

Exhibit 20-E , Page 3 of 3
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W.P.I. NO:

STATE PROJECT NO.

F.A. PROJECT NO.

County S.R. No.

The District Director of Production certifies that all work
will meet or exceed the standards approved by the Secretary of
The U.S. Department of Transportation under 23 U.S.C.109(c).

I do, hereby, certify to the above statement:

District Director of Production Date

The Distraict Director of Production certifies that all work
will meet or exceed, except as noted below, the standards
approved by the Secretary of The U.S. Department of
Transportation under 23 U.S.C.109(c).

I do, hereby, certify to the above statement and listed below
are the exceptions/variances to the standards:

District Director of Production Date

LIST OF EXCEPTIONS/VARIANCES DATE OF APPROVAL

Exhibit 20-~F
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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 in acquining and managing such

a consultant are contained 1n the Flonda DOT Project Management Guidelines

21.2 Consultant Acquisition

Consultant acquisition 1s accomplished according to established rules and procedures and
includes, requests for proposals, proposal evaluation, negotiation and contract execution Each
of these are further explained 1n the Project Management Guidehines and 1n the procedures of

the Contractual Services Office
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Chapter 22
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Chapter 23

DESIGN EXCEPTIONS AND VARIATIONS (METRIC)

23.1 General

The Department’s roadway design cnteria and standards are contained in this volume The
values given 1n those chapters have been accepted by FHWA and are usually within the desirable
ranges established by AASHTO

Occasionally, 1t becomes necessary to deviate from the standard critenia used in the design
process When this 1s the case, early documentation and approval 1s 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 critena This chapter includes specific requirements for the proper treatment of both
design exceptions and design vanations. In both cases, the design project file should clearly

document the action taken and approval given

23.2 Design Exceptions

Design Exceptions are required when design critenia are applied which fall below the mmimums
established by AASHTO for the following controlling design elements

Design speed
Lane widths
Shoulder widths
Bndge widths

23-1



° Structural capacity

L Vertical clearance

° Vertical alignment

° Horizontal alignment
® Stopping sight distance
° Cross slope

® Superelevation

® Grade

o Horizontal Clearance

Any request for exception must address the following items as a mmimum

1)

2)
3)
4)
5)
6)

8)
9)

the effect of the deviation from the design criteria on the safety (including clear
recovery area) and operation of the facility, and safety mitigating measures
considered and provided,

the compatibility of the design and operation with adjacent sections,

amount and character of traffic using the facility,

accident history (type, location, seventy, etc ),

comparative cost of AASHTO cntena vs the proposed critena;

the long term effect of the proposed cnteria vs AASHTO cntenia (effect of
capacity reduction),

difficulty in obtaining AASHTO criteria (cost, R/W nvolvement, delay,
environmental 1mpacts, etc ),

level of service for AASHTO cntena vs proposed critenia, and

any other design critena that 1s not being met, 1 e , cumulative effect of more

than one criterion that 1s being proposed

In addition to the items histed above, requests for design exceptions shall include any background

information which documents and/or justifies the request
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In order to allow time to research alternatives and begin the required documentation process, 1t
1s critical that design exceptions be 1dentified as early 1n the plans process as possible This 1s

preferably done duning the PD&E phase

When the need for a design exception has been determined, 1t 1s required that approval be

requested no later than Phase II for major projects, and the initial phase for minor projects

As an aid to the designer, Appendix "A", Pages 23-13 through 23-26 are given 1n the back of
this chapter The information displayed in these exhibits may be used as a reference for
determining when a design exception is required (based on AASHTO criteria), but is in no

way intended to replace FDOT design criteria.
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23.3 Routing for Exceptions

The chart below gives the required routing and distribution schedule for design exception
requests.

STATE DIRECTOR APPROVAL
PrOJECT TYPE DisTRICT ROADWAY FDOT FHWA SEE
DESIGN OFFICE CONCURRED * EXHIBIT
ENGINEER OF DESIGN
District Let XXXX LOCAL** B-14-E
< $250,000
District Let DDE
$250,000 - $1 XXXX XXXX B-14-B
Milhon SRDE
State Projects DDE
(non-FA) XXXX XXXX B-14-B
SRDE
Exempt DDE
Projects*** XXXX XXXX XXXX B-14-C
SRDE, DOD
CA Projects FHWA
New/Reconst XXXX XXXX XXXX B-14-A
$1-5 Million SRDE
New/Reconst FHWA
Interstate XXXX XXXX XXXX B-14-A
>$1 Million SRDE
All Projects FHWA
which reduce
Interstate XXXX XXXX XXXX B-14-A
Vert Clear to SRDE
<49m
All Non-RRR FHWA
FA Projects XXXX XXXX XXXX B-14-A
>$5 Milhon SRDE

* Any 1ssue impacting the geometry, vertical clearance or layout of structures or any exception
to criteria 1n Article 10 21 of the Structures Design Guidelines shall be concurred in by the
appropriate Structures Staff

** For District let projects, the approval of the District Design (or Project Management)
Engineer, with concurrence by the District Director of Production, 1s required This approval
shall be documented 1n the project file.

*** Projects exempt from FHWA oversight are defined as follows.
e All RRR projects, including interstate (project-by-project),
All Non-National Highway System projects, and
All FA < $1 Million, 1ncluding new and reconstruction 1nterstate projects
For further information, see the Federal Aid Project Certification Chapter

DDE = Dastrict Design Engineer SRDE = State Roadway Design Engineer
DOD = Darector, Office of Design
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23.4 Design Variation

A Design Vanation 1s required when design critena are apphied which fall below Department

established cniteria and the deviation 1s not covered by the Design Exception definition

A Design Vanation request must address

] Design critenia vs proposed critena,
° Reason the design critena is not approprnate, and
° Justification for the proposed cntena

In addition to the items listed above, requests for design vanations should include any

background information which documents and/or justifies the request

Requests begin with the Responsible Professional Engineer Requests are submitted to the
Daistrict Design Engineer for approval A copy of the approved variation 1s then sent to the State

Roadway Design Engineer.
For approvals of design vanations on projects to be let by the District equal to or less than
$250,000 construction costs, the approval of the District Design Engineer 1s required This

approval shall be documented in the project file

As with design exceptions, 1t 1s critical that design variations be 1dentified as early in the plans

process as possible, preferably during the PD&E phase

When the need for a design vanation has been determined, 1t 1s required that approval be

requested no later than Phase II for major projects, and the 1nitial phase for minor projects
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23.5 Routing for Variations

The chart below gives the required routing, distribution and approval schedule for design

variatton requests

REQUEST COPIES TO
PROJECT TYPE DISTRICT SRDE SEE EXHIBIT
APPROVAL
District Let RPE
Projects XXXX I-23-E
<$250,000 DDE
District Let RPE
Projects XXXX
$250,000 - XXXX DDE 1-23-D
$1M
RPE
hi X X -23-D
All Others XXX DDE XXX I

* Any 1ssue impacting the geometry, vertical clearance or layout of structures or any variation
to criteria in Article 10 21 of the Structures Design Guidelines shall be concurred 1n by the
appropnate Structures Staff

** For Distnict let projects, the project file must contain the justification for the variation as

developed by the Responsible Professional Engineer

RPE = Responsible Professional Engineer
DDE = Dastrict Design Engineer
SRDE = State Roadway Design Engineer

23.6 Permit Variations

For design vanations related to permits (maintenance, drainage, utility, etc ), request must be

by the Responsible Professional Engineer, with approval by the Distnict Design Engineer

23-6
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Date

Mr J R Skinner

Davision Administrator

Federal Highway Admimstration

227 North Bronough Street, Room 2015
Tallahassee, Flonda 32302

SUBJECT  Design Exception
REF WP I Number
State Project Number
Federal Project Number
County
Include a bnef background statement concerning project and item(s) of concern
Indicate design element(s) requining exception and specific exception requested

Address each of the mine items listed under Section 23 2

Also, 1nclude justification, supporting documentation, etc

REQUESTED BY

Dastrict Secretary or Production Director

CONCURRENCE APPROVAL.

State Roadway Design Engineer Division Administrator
Federal Highway Administration

Exhibit 23-A
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DATE
TO Dastrict Design Engineer
FROM
COPIES
SUBJECT  Design Exception
REF W P 1 Number
State Project Number
County
Include a brief background statement concerning project and item(s) of concern
Indicate design element(s) requiring exception and specific exception requested

Address each of the mine items listed under Section 23.2

Also, include justification, supporting documentation, etc

RECOMMENDED BY

Responsible Professional Engineer
(Name of Consultant Firm)

APPROVAL CONCURRENCE

District Design Engineer State Roadway Design Engineer

Exhibit 23-B
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DATE
TO Dastrict Design Engineer
FROM
COPIES
SUBJECT  Design Exception
REF W P I Number
State Project Number

F A Project Number
County

Include a brief background statement concerning project and item(s) of concern
Indicate design element(s) requiring exception and specific exception requested
Address each of the nine items listed under Section 23 2

Also, 1nclude justification, supporting documentation, etc

RECOMMENDED BY

APPROVAL

Responsible Professional Engineer
(Name of Consultant Firm)

CONCURRENCE

CONCURRENCE

District Design Engineer

State Roadway Design Engineer

239

Director of Design

Exhibit 23-C



DATE
TO Distnict Design Engineer
FROM
COPIES State Roadway Design Engineer
SUBJECT  Design Varation
REF W P 1 Number

State Project Number

F A Project Number

County

Include a brief background statement concerning project and item(s) of concern

Indicate design element(s) for which vanation 1s requested, along with specific variation
description

Address each of the items listed under Section 23.4

Also, include other supporting documentation, etc

RECOMMENDED BY*

Responsible Professional Engineer
(Name of Consultant Firm)

APPROVAL

District Design Engineer

Exhibit 23-D
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DATE
TO District Design Engineer
FROM
COPIES State Roadway Design Engineer
SUBIECT Design Exception (Variation)
REF W P I Number
State Project Number
County
Include a brief background statement concerning project and item(s) of concern
Indicate design element(s) requiring exception/vanation and specific deviation requested

Address each of the nine items histed under Section 23 2

Also, 1nclude justification, supporting documentation, etc

RECOMMENDED BY

Responsible Professional Engtneer
(Name of Consultant Firm)

APPROVAL

Dastrict Design Engineer
or Project Management Engineer

Exhibit 23-E
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DISTRICT VARIANCE APPROVAL FORM

DATE

TO . State Roadway Design Engineer
FROM , District Design Engineer
COPIES , Engineer of Record

SUBJECT Design Variation
WPI Number
State Project Number
State Road Number
Project Description

New Construction RRR

CRITICAL VARIATION ELEMENTS (Criteria Below AASHTO Mimmums of These Elements
Requires an Exception)

Design Speed 8 Vertical Alignment
Lane Width 9 Horizontal Alignment
Shoulder Width 10 Stopping Sight Distance
Bridge Width 11 Cross Slope

Structural Capacity 12 Grades

Vertical Clearance 13 Superelevation
Horizontal Clearance

SOV D W =

ADDITIONAL ELEMENTS

1 Border Width 5 Pvmt Marking Criteria
2 Clear Zone 6 Signing Criteria

3 Drainage Criteria 7 Auxil Lane Criteria

4 Pvmt Design Criteria 8 Other

APPROVAL

Remarks/Basis of Recommendations

The above approved variance has been documented appropriately 1n the project file Justification for not
meeting the subject design criteria 1s sufficient for the approval granted

Signed

District Design Engineer

Exhibit 23-F
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APPENDIX

A

The information displayed in this appendix may be used as
a reference for determining when a design exception is
required (based on AASHTO criteria), but is in no way
intended to replace FDOT design criteria.
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Appendix A (AASHTO Metric Critena for determining the need for a design exception)

Design Speed

Lane Widths (Minimum)

Shoulder Widths (Minimum)

Bridge Widths (Minimum) . .
Structural Capacity (M.mmum Loadmgs)
Vertical Clearance (Minimum) .

Grades (Maximum & Minimum) . . .
Cross Slope (Minimum & Maximum)
Superelevation

Horizontal Alignment

Stopping Sight Distance and Vertlcal Ahgnment
Horizontal Clearance (Minimum)

23-14
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METRIC DESIGN CRITERIA

(BASED ON COMPARABLE AASHTO ENGLISH UNITS)

FOR DETERMINING DESIGN EXCEPTIONS

DESIGN SPEED (MINIMUM)

Type Facility

Freeway - Rural

- Urban
Major Urban Artenals
Other Urban Artenals
CBD (major or minor)

Rural Artenals
Urban Collectors

Rural Collectors

0-400
Level 60
Rolling 50
Ramps Desi
Highway 50 60 70
Ramp 20 30 40
Loop Ramps

Semi-Direct Connections

Direct Connections

* Changed with AASHTO Metric update

Design Speed (km/h

110

80

50*

50*

50
100 (Level Terrain)
80 (Rolling Terrain)

50
ADT*
400-2000 > 2000
80 100
60 80
gn Speed (km/h)
80 90 100 110 120
40 50 50 60 70

40 (50 m radius)
50
60
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METRIC DESIGN CRITERIA

(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

LANE WIDTHS (MINIMUM)

Type Facility Lane Width (m)
Freeways 36
Rural Artenal 33
Urban Artenal 30
Urban Collectors 30
Rural Collectors 30
Low Speed 30
Residential 27
Auxiliary 30
Continuous TWLTL 30
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METRIC DESIGN CRITERIA

(BASED ON COMPARABLE AASHTO ENGLISH UNITS)

FOR DETERMINING DESIGN EXCEPTIONS

3 SHOULDER WIDTHS (MINIMUM)

Type Facility Other Factor Right Median
Freeways 4 lanes 30m 12m

6 lanes 30m 30m
Rural Artenial ADT > 2000* 24m

ADT 400-2000* 18m

ADT < 400 12m

Divided highway

4 fanes 24 m 10m

6 lanes 24m 24 m (12 mwithngd

constraints)

Urban Artenial Low Type O06m

High Type 30m

If barner curb 1s used 18m
Heawvily Traveled | High Speed {=80 km/h) 30m
Rural & Urban ADT > 2000* 24m
Collectors ADT 1500-2000* 18m

ADT 400-1500* 15m

ADT < 400 O06m

* Changed with AASHTO Metric update
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4

* #*

* #* *

METRIC DESIGN CRITERIA
(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

BRIDGE WIDTHS (MINIMUM)

Type Facility |Other Factor Bridge Width
Freeways New Bridges Approach Roadway Width
Rural Artenial |New Bridges (Short) Approach Roadway Width
Long Bridges (= 60 m) |Travel Lanes + 1 2m each side
Remain in Place Travel Lanes + 0 6m each side
Urban Arterial |Long Travel lanes + 1 2m each side
Short Curb to Curb Width of Street (New
Bridges)
Collectors New/Reconstruction* To Remain in
Place
(<30m)**
Rural Under 400 ADT Traveled Way + O 6m 6 6m
each side
Urban ADT 400-1500* Traveled Way + 1 Om 6 6m
each side
ADT 1500-2000* Traveled Way + 1 2m 7 2m
each side***
ADT > 2000 Approach Roadway 8 4m
Width* **

If the approach roadway has paved shoulders, then the surfaced width shall be carried
across the brdge

Bridges longer than 30 m are to be analyzed individually

For bndges = 30 m in length, the minimum bridge width of traveled way plus 1 O m
on each side 1s acceptable
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METRIC DESIGN CRITERIA
(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

5 STRUCTURAL CAPACITY (MINIMUM LOADINGS)

Type Facility Other Factor Loading
Freeway - MS 18
Rural Arterial - MS 18
Urban Artenal - MS 18
Local Roads New & Reconstruction Bridges MS 18
Existing MS 135
Collectors New & Reconstruction Bridges MS 18
Existing MS 13 5
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METRIC DESIGN CRITERIA
(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

VERTICAL CLEARANCE (MINIMUM)

Type Facility Vertical Clearance (m)
Freeways 50*
Arterials

Rural 50*

Urban 50*
Other Highways 4 4
Sign Trusses \ 53
Pedestrian Overpass 53
Tunnels

Freeways 50

Other Highways 44
Railroads 66

All of the above clearances include the recommended allowance of 150mm for

future resurfacing

* 4 3m allowed in highly developed urban areas if alternate route has 4 9m

23-20
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METRIC DESIGN CRITERIA
(BASED ON COMPARABLE AASHTQ ENGLISH UNITS)

FOR DETERMINING DESIGN EXCEPTIONS

7 GRADES (MAXIMUM)

Type Facility Type Grades (%) For Design Speed (km/h)

Terrain 50 60 70 80 90 100 110
Freeway

Level - -~ - 4 4 3 3

Rolling - - - 5 5 4 4
Rural Artenal

Level --- 5 5 4 4 3 3

Rolling - 6 6 5 S 4 4
Urban Artenal

Level 8 7 6 6 5 5

Rolling 9 8 7 7 6 6 ---
Rural Collector

Level 7 7 7 6 6 5 4

Rolling 9 8 8 7 7 6 5
Urban Collector

Level 9 9 8 7 7 6 5

Rolling 11 10 9 8 8 7 6

Note

Grades one percent steeper than the values shown may be used for extreme cases in
urban areas where development precludes the use of flatter grades and for one-way
down grades

GRADES (MINIMUM) URBAN CURB & GUTTER

Type Facility Minimum %

Artenals as required for adequate drainage
Collector Roads & Streets 030

Local Roads & Streets 020
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METRIC DESIGN CRITERIA
(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

CROSS SLOPE (MINIMUM AND MAXIMUM)

Cross Slope
Type Facility Minimum Maximum
Freeway 0015 0025*
Artenals Rural 0 015 0 02*
Urban 0015 003
Divided Highway 0015 002*
Collectors. Rural 0 015 003
Urban 0 015 003
Shoulders* Paved 002 0 06
Gravel 0 04 0 06
Turf 008 0 08

* The values given are for up to two lanes in one direction Additional outside

lanes may have a cross slope of 0 03.

Maximum Algebraic difference not stated in AASHTO
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METRIC DESIGN CRITERIA
(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

9 SUPERELEVATION (MAXIMUM)

Tvpe Facility Super Elevation Rate
Open Highways (Rural) 012

Urban 0 06

Low Speed Urban w/severe constraints 00

Ramps See Table Below

Range in Superelevation Rate for

Radius Intersection Curves with Design Speed (km/h) of

(meters) 20 30 40 50 60 70

15 02- 10 - - - -

25 02- 07 02- 10 --- --- - -

50 02- 05 02- 08 04- 10 - - -

70 02- 04 02- 06 03- 08 06- 10 --- ---

100 02- 03 02- 04 03- 06 05- 09 08- 10 -
150 02- 03 02- 03 03- 05 04 - 07 06- 09 09- 10
200 02 02- 03 02- 04 03- 05 05- 07 07- 09
300 02 02- 03 02- 03 03- 04 04 - 05 05- 06
500 02 02 02 02- 03 03- 04 04 - 05
700 02 02 02 02 02- 03 03- 04
1000 02 02 02 02 02 02- 03

Note Preferably use superelevation rate in the upper half or third of the indicated range For

design speeds greater than 70 km/h see the superelevation chart for roadways
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METRIC DESIGN CRITERIA
(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

10 HORIZONTAL ALIGNMENT

A Mimmum Radius (m) with Superelevation

Type Super- Mimimum Curve Radius (m) for Design Speed (km/h)
Facility Elevation
Rate 30 40 50 60 70 80 90 100 110 120
Rural 04 35 60 100 150 215 280 375 490 635 870
Hwys &
High 06 30 55 90 136 195 260 335 435 560 755
Speed
Urban 08 30 50 80 1256 175 230 305 395 500 665
Streets
10 25 45 75 115 160 210 275 360 455 595
12 25 45 70 105 150 195 255 330 415 540
B Maximum Curvature for Section with Normal Cross Slope
Type Minimum Curve Radius (m) for Design Speed (km/h)
Facility 30 40 50 60 70 80 30 100 110 120
All 470 840 1160 1590 2090 2580 3110 3790 4350 5040
{Need maximum curvature for municipal Index 511)
C Passing Sight Distance {(minimum)
Design Speed (km/h)
30 40 50 60 70 80 90 100 110
217 285 345 407 482 541 605 670 728
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METRIC DESIGN CRITERIA
(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

11 STOPPING SIGHT DISTANCE (MINIMUM) AND VERTICAL ALIGNMENT

Stopping K Value* for
Design Sight Distance Vertical Curves
Speed Computed for Design Rounded for Design
(km/h) (m) Crest Sag
30 296 3 4
40 44 4 5 8
50 57 4 9 11
60 74 3 14 15
70 94 1 22 20
80 112 8 32 25
90 131 2 43 30
100 157 0 62 37
110 1795 80 43

*K Value 1s a coefficient by which the algebraic difference in grade may be
multiphed to determine the length in meters of the vertical curve which will
provide mirumum stopping sight distance.

23-25



METRIC DESIGN CRITERIA

{(BASED ON COMPARABLE AASHTO ENGLISH UNITS)
FOR DETERMINING DESIGN EXCEPTIONS

12 HORIZONTAL CLEARANCE (MINIMUM)

Feature Clearance
Bridges See Page A-5
Tunnels 0 8 m from edge of traffic lane

Underpasses  2-lane Normal shoulder width (to edge of barrier¥*)

Divided Roadway Normal shoulder {outside or median) width
(to edge of barrier*)

Barrier Wall &
Guardrail Normal shoulder width

Light Poles Rural Outside Clear Zone
Urban (Curb & Gutter): 0.5 m from face of curb
Sign Supports Outside clear zone (if non-breakaway)

Building Line 4 5 m from elevated roadway (wall)

* for metal guardrail, add deflection distance
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CHAPTER 24

FEDERAL AID PROJECT CERTIFICATION

24.1 General

Certification Acceptance (C A ) 1s an agreement between the Department and the Federal
Highway Admimstration (FHWA) Under this agreement FHWA accepts the Department’s
certification that the design and construction phases of specific Federal-Aid highway projects
have been carried out 1 accordance with all appropnate Federal and State laws, regulations and
standards Under C A the Department assumes the oversight responsibilities and duties
previously performed by FHWA during the final design, award and construction of federal
funded projects

Exemptions from the Federal Highway Administration (FHWA) oversight were also granted in
accordance with the Secretary’s request, dated March 20, 1992 per Title 23 USC 106(b) as
amended by Section 1016(6) of the Intermodal Surface Transportation Efficiency Act (ISTEA)
of 1991
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24.2 Certification Acceptance Coverage

C A applies to the design phases for Roadway, Signing, Marking, Lighting, Signalization,
Structural, Landscaping and Architectural plans on National Highway System (NHS) off-
Interstate system projects C A also applies to the award and construction activities on these
NHS projects where the official cost eshmate for construction 1s less than five million 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 including the authorization to advertise for bids The
agreement 1s documented 1n Topic No 625-010-000

2421 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 1nvolvement These types of projects are projects
on the Interstate system with an estimated construction cost greater than $1 0 million as
well as projects that affect the Interstate system Projects affecting the Interstate might
involve a crossing of the Interstate or work associated on a cross road at the ramp
terminals, regardless of the source of funding If there are questions as to whether a
project affects the Interstate system, the appropriate 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 bnidges, tunnels and unusual hydraulic or

geotechnical structures
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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

Storm water pumping facilities designed to discharge more than 20 cfs

Major channel changes which may significantly change the stream regimen or

ecology

Expenimental features in the project design, including materials or construction

methods

Traffic surveillance and control systems with an estimated construction cost

greater than $1 million
The use of proprietary or sole source items or matenals

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

determine 1f FHWA 1volvement 1s required FHWA should be 1nvolved 1n a project as

soon as 1t 1s evident that any of the above features will be included

C A also does not apply to the processing of the environmental document for a project

(including reevaluations), any nght-of-way phases, construction activities on projects

where the official cost estimate 1s greater than five million dollars, or the acquisition of

professional services, 1ncluding authorizations for in-house design FHWA should be

kept fully involved in these phases of Federal-Aid projects in accordance with current
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procedures Hazard elimination projects (HES funded) and railroad 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)
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24.3 Exemptions under ISTEA

Exemptions granted under the ISTEA of 1991 apply to the design, award and construction
activities and require that the FDOT certify that all work will meet or exceed the design and
construction standards approved by FHWA

24 31 Interstate
New or reconstruction projects, with any funding source except Interstate Completion,
and which are less than $1 0 M 1n construction cost are exempt from FHWA oversight

per 106(b)(2) of Title 23 and the Secretary’s request of March 20, 1992

2432 Interstate, RRR

On all projects, regardless of cost, FDOT will elect on the PR1240/PR2 to exempt itself
from FHWA oversight per 106(b)(1) of Title 23 and the Secretary’s request of March 20,
1992

2433 NHS off "I" System (Non-RRR)

New or reconstruction projects, any funding source, $0 to $1 0 M 1n construction cost
are exempt from FHWA oversight per 106(b)(2) of Title 23 and the Secretary’s request
of March 20, 1992 All other projects are covered under Certification Acceptance per

section 24 2

2434 NHS off "I" System, RRR

All projects regardless of cost or funding, FDOT will elect on the PR1240/PR2 to
exempt itself from FHWA oversight per 106(b)(1) of Title 23, and the Secretary’s
request of March 20, 1992
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2435 Non-NHS Projects

All projects of any funding source are exempt from FHWA oversight per 106(b)(2) of
Title 23 and the Secretary’s request of March 20, 1992
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24.4 Certification Responsibilities

The final design documents, reports and plans for projects exempt from FHWA oversight will
be developed 1n accordance with all applicable Department manuals, guidelines and procedures,
and 1n comphance with all applicable Federal Statutes, Regulations, Executive Orders, and
FHWA Directives and Standards The Department 1s responsible for assuring that all appropriate
criteria 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 in 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 District Structures Engineer

may also be required on unusual bridge typical sections

B Pavement Design Package
The pavement design 1s developed and approved by the responsible professional
engmeer 1n accordance with Department pavement design procedures
Concurrence from the District Design Engineer 1s required to document the

acceptability of the package 1in lieu of FHWA review and concurrence

C Bnidge Hydraulics Report
The hydraulics report 1s developed and approved by the responsible professional
engineer 1n accordance with appropnate design standards Concurrence from the
District Drainage Engineer 1s required to document the acceptabihity of the

package 1n lieu of FHWA review and concurrence
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Bridge Development Report

The bridge development report 1s developed and approved by the responsible
professional engineer 1n accordance with appropriate design standards
Concurrence from the District Design, Structures, or Project Management
Engineer 1s required to document the acceptability of the report in lieu of FHWA

review and concurrence

Design Plans Phase Reviews

Plan reviews should be conducted as described 1n chapters 15 2, 15 3 1, and 16
of this volume Concurrence 1n the resolution of phase review comments from the
Dastrict Design, Structures, or Project Management Engineer 1s required to
document the acceptability of the reviews in lieu of FHWA review and
concurrence (See Exhibit I-24-C )

Roadside Safety

Roadside safety should be a consideration in the design process, as is discussed
m 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 Varations

Design vanations described 1n Chapter 23 of this volume must be approved by
the District Design Engineer A copy of the approved vaniation must be sent to
the State Roadway Design Engineer to document the acceptability of the vanation
in lieu of FHWA concurrence (See Exhibit I-24-D )

Design Exceptions
For projects subject to FHWA oversight or prepared under CA procedures,
design exceptions, as described in chapter 23 of this volume, still require

approval by FHWA A design exception 1s required when less than mimimum
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AASHTO cnitena 1s used for any of the following 12 controlling design elements
design speed, lane width, shoulder width, bridge width, structural capacity,
vertical clearance, vertical alignment, horizontal alignment, stopping sight
distance, cross slope, superelevation and grade A request to allow a design
exception must be documented, justified and submitted to FHWA by the District
Secretary or the District Production Director, with concurrence from the State

Roadway Design Engineer

Special Provisions

Special provisions, which include project specific 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 P'1'03ect Management Engineer 1s required to
document the acceptability of the special provisions 1n ieu of FHWA review and
concurrence (See Exhibit I-24-E )

Plans, Specifications and Estimate

The plans package, specification package and contract file will be transmutted to
Tallahassee as described 1n chapter 20 of this volume The District Production
Director will sign the transmittal letter certifying that the design and plans have
been prepared according to the appropriate certification procedures The
specifications package will be approved by the District Specifications Engineer
The Department’s official estimate will be approved by the State Estimates

Engineer

Authorization to Advertise

The letter requesting FHWA authonzation to advertise for bids and the PS&E
package, including reimbursable utility agreements, will be submitted to FHWA
by the Federal Aid Office The Federal Aid Manager will certify in the letter to
FHWA that the package was prepared under the appropnate certification
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procedures An FHWA PS&E checklist (the Contract File Index, filled out by the
District and submutted with the plans package) will be submitted to FHWA

L Revisions
Revisions to the PS&E will be processed as described in chapter 20 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 approprate

Central Office Manager will provide any necessary concurrences 1n lieu of a District Manager

Exhibit I-24-A outlines the approval and concurrence procedures used in the C A process
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24.5 Certification Documentation and Reviews

FHWA will perform penodic reviews of projects developed under C A and other exemption
agreements and may have access to review project phases and records at any time To support
the exemption program, adequate documentation throughout the design phase 1s critical. All
approvals and concurrences outlined in the previous section must be sufficiently documented |
A complete, well-organized design project file should be able to support a comphance review

All correspondence and documents must include the federal aid project number The Quality
Assurance procedures described 1n chapter 17 of this volume will be used by the Central Office

to monttor district comphance with the certification requirements
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24.6 Certification Statement

The following statement will be furnished by the District (in the Contract File, see Chapter 20
exhibits) when plans are transmutted for letting The same statement will be included 1n the letter
requesting authorization (PR1240/PR2)

"The Florida Department of Transportation certifies that all work will meet or exceed,
except as noted below, the standards approved by the Secretary of the U S Department
of Transportation under 23 USC (109)(c) "

A Lt of all design exceptions, the dates requested and the dates approved must be immediately
below the statement If there were no exceptions on the project, a statement to that effect must
be shown immediately below the statement Copies of the approved design exceptions may be

requested, 1f the Central Office files do not contain copies
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DESIGN OVERSIGHT
DUTIES AND RESPONSIBILITIES
FEDERAL-AID PROJECTS

PROJECT TYPE FHWA OVERSIGHT | FDOT DESIGN RESPONSIBILITIES
INTERSTATE SYSTEM
COMPLETION PROJECTS REQUIRED COORDINATE FHW A REVIEWS/APPROVALS
NEW/RECONSTR OBTAIN APPROVALS FOR EXCEPTIONS
)$ 1M REQUIRED
NEW/RECONSTR EXEMPT PERFORM ALL OVERSIGHT REVIEWS
($ 1M ISTEA DOCUMENT EXCEPTIONS/VARIANCES
CERTIFY TO DESIGN STANDARDS
R-R-R PROJECTS EXEMPT REQUEST EXEMPTION PR1240/PR2
ALL ON I-SsYSTEM Pros BY Pro; PERFORM ALL OVERSIGHT REVIEWS
ISTEA DOCUMENT EXCEPTIONS/VARIANCES

CERTIFY TO DESIGN STANDARDS

NATIONAL HwYy
SYSTEM
OFF-INTERSTATE

C A AGREEMENT

NEW/RECONSTR REQUIRED FOR PERFORM ALL OVERSIGHT REVIEWS
Y$ 1M SPECIAL FEATURES | COORDINATE SPECIAL FEATURES W/FHWA
ONLY DOCUMENT EXCEPTIONS/VARIANCES
SEE "NOTE" AGREED APPROVALS/CONCURRENCES
NEW/RECONSTR EXEMPT PERFORM ALL OVERSIGHT REVIEWS
($ 1M ISTEA DOCUMENT EXCEPTIONS/VARIATIONS
CERTIFY TO DESIGN STANDARDS
R-R-R PROJECTS EXEMPT REQUEST EXEMPTION PR1240/PR2
ALL oN NHS Proj BY PrOJ PERFORM ALL OVERSIGHT REVIEWS
ISTEA DOCUMENT EXCEPTIONS/VARIANCES
CERTIFY TO DESIGN STANDARDS
NON-NHS No FHWA PERFORM ALL OVERSIGHT DUTIES
ALL PROJECTS OVERSIGHT DOCUMENT EXCEPTIONS/VARIANCES
"NOTE" C A DOES NOT APPLY TO CONSTRUCTION ACTIVITIES ON PROJECTS WITH CONSTRUCTION

COSTS OF $ 5M OR GREATER

EX 1-24-B
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DATE:

TO: {See Below) *

FROM:

COPIES:

SUBJECT: Response to Phase Review
REF: W.P.I. Number

State Project Number
F.A. Project Number
County

In content of letter 1include 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

* District Project Mgmt. Eng

* As approprlate

EX I-24-C
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DATE:

TO: District Design Engineer
FROM:
COPIES: State Roadway Design Engineer

SUBJECT: Design Variation
REF: W.P.I. Number
State Project Number

F.A. Project Number
County

Include a brief background statement concerning project and item(s)
of concern.

Indicate design element(s) for which variation is requested,along
with specific variation descraption.

Also, include justification, supporting documentation, etc.

RECOMMENDED BY:

Responsible Professional Engineer
(Name of Consultant Firm)

APPROVED BY:

District Design Engineer

EX I-24-D
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DATE:

TO: District Design, Structures or
Project Management Engineer

FROM:
COPIES: State Specifications Engineer
SUBJECT: Special Provisions

REF: W.P.I. Number
State Project Number
F.A. Project Number
County

Include detailed 1information 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) * Distract Structures Engineer

* District Project Mgnt. Eng

* As appropriate

EX I-24-E
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25.1

Chapter 25

Florida’s Design Criteria for Resurfacing, Restoration and
Rehabilitation (RRR) of Streets and Highways

Introduction

2511 General

Resurfacing, restoration and rehabilitation (RRR) work 1s defined as work undertaken to
extend the service life of an existing highway and/or enhance highway safety This
includes the placement of additional surface matenals and/or other work necessary to
return an existing roadway to a condition of structural and functional adequacy. Many
of the RRR Standards used by the Department are derived from the National Academy
of Sciences "Special Report 214" This publication contains many of the methods neces-
sary to make the safety and cost effective evaluations required by this chapter

RRR projects must be designed and constructed 1n a manner that will comply with the

accessibility standards and requirements set forth in the Amenicans with Disabilities Act
of 1990 (ADA)
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2512 Application

The criteria included herein are for all RRR projects except Interstate and freeways, and
are not intended to apply to new construction or major modifications of existing facilities

Interstate and freeway RRR projects are designed using new construction criteria except
that the standards used for honzontal alignment, vertical alignment, and widths of
median, traveled way and shoulders may be the AASHTO interstate standards that were

1n effect at the time of onginal construction or inclusion into the interstate system
The RRR critenia may be used for establishing the mmmmum requirements for intersection

improvement projects with the understanding that when night-of-way 1s adequate, new

construction criteria will be used to the maximum extent feasible
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25.2 Planning and Programming RRR Projects

RRR projects must balance a number of competing objectives, the principal ones being the
preservation of highways, improved service levels and enhancement of safety The success in
meeting these objectives depends on the quality of individual project designs and project

programiming decisions

25 2 1 Projects Requinng Right-of-Way

Facilities programmed for RRR projects should be given a review of the existing right-of-
way, roadway, access management, drainage design elements and other improvements
to 1dentify locations which require additional night-of-way For such locations, the design
should be expedited to determine actual nght-of-way requirements The designer must
coordinate the requirements with the Right-of-Way Office so that necessary areas will be

cleared before the project 1s ready for letting.

25 2 2 Projects with Bridges within Project Limits

Bridges must be reviewed in sufficient detail to clearly establish the cost effective and

appropriate changes to be included in the project design effort

25 2 3 Project Features Requining Exceptions and Vanations

Projects may have features below criteria values which have not been programmed and/or
which are determined not to be appropniate to accomplish under this design project
These usually require design exception or variation approval, as appropriate  See Sections
2535and 255
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25.3 RRR Project Design Process

Significant improvements m overall safety can be brought about by a systematic safety conscious
design process The design process 1s a team effort which requires the expertise of persons
familiar with design, safety, maintenance, traffic operations and others To assure that safety
1ssues are fully addressed on RRR projects, 1n addition to the usual design process, the following

1s also required

¢ A review of the purpose for which the RRR project was programmed

® An assessment of current safety conditions

e A final scope of work with recommendations for specific safety improvements
e Documentation of the safety design decisions

* Reviews of the design for safety 1ssues

2531 Review of Project Purpose

A RRR project 1s generated by specific needs or conditions The designer must become
famihiar with these needs or conditions at the very beginning of involvement with the
project 1n order to assure that the final scope of work and final design actually accom-
plish the original purpose of the project This may involve research of background data
or other information that provide the reason, the proposed improvements, estimated

project cost and project priority

25311 Principal Reason(s) for the RRR Project

The following hist indicates some, but not all, of the principal reasons that can
generate a RRR project

a To preserve or extend the life of the existing pavement

b Improve capacity (without adding continuous through lanes)

¢ Improve operating characteristics
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Site specific accident reduction
Section wide accident reduction

General safety modifications

25312 General Nature of Proposed Improvements (Type of Work)

In addition to resurfacing, restoration and rehabilitation a project may include one

or more of the following types of work as a general improvement The list 15 not

all inclusive
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Widen roadway and bridge lanes
Widen or add roadway and bridge shoulders
Provide disability access
Provide clear zone
Upgrade pavement markings
Add, update or remove traffic signals
Correct skid hazards
Replace bndges rated "insufficient”
Upgrade bnidge rail
Upgrade to current Access Management requirements
Provide non-vehicular transportation needs
Add or extend auxiliary lanes to a roadway
Add turn lanes at an ntersection or on a roadway
Realign an imntersection or rocadway
Replacement of bridges which cannot be widened economically
Upgrade at-grade railroad crossings
Intersection improvements
Removal of parking lanes

Other safety improvements
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25313 Review Project Budget and Prionty

The design and construction of a RRR project must be accomplished with

expediency and at reasonable cost Nevertheless, the project design must address

all 1ssues of safety, plus preservation of investment, and service to the user

Conditions which are discovered but cannot be resolved within the programmed

budget and schedule must be addressed and the decisions documented

2532 Assessment of Conditions

Before beginning actual design of the project, the designer shall assess current conditions

on the project This assessment shall include both physical conditions and operating

conditions plus a safety assessment Office reviews and field reviews shall be performed

as part of the assessment

25321 Office Reviews

Office reviews shall be conducted to assimilate and analyze data that may be

pertinent to the improvements that can be made on the project

a) Assess Physical Conditions

This assessment should include

geometrics,

degree, length, and superelevation of curves,
typical shoulder treatments,

cross drain and structure locations,

location and design of intersections, etc

A review of old plans, as built drawings, Straight Line Diagrams, and

other historical records will determine many of the existing conditions
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b) Assess Operating Conditions
This assessment should include
* A summary of legal posted speeds on the project
¢ Drainage and Maintenance section’s verbal or written
concerns of past, present and/or anticipated future
problems.
* Conditions attributable to current control of access

¢)  Assess Safety
A review of historical accident and travel statistics shall be performed by

a qualified safety specialist This assessment, with written recommen-

dations, should include
¢ Identification of significant accident locations, with

(a) possible causes
(b) suggested corrective measures

* Review of correspondence files for letters of public concemn

25322 Freld Reviews

A field review shall be performed by a multi-disciphine team This review should

assess physical, operational and safety conditions

a)  Assess Geometric and Physical Conditions
* Venfy office review findings
® Check roadway features such as-
alignment
cross slope
superelevation

lane width
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existing traffic control markings and signs
side slopes

clear zones

shoulder type and width

1ntersection elements

sight distances

drainage (including erosion problems)
pavement condition

highway appurtenances

other features

b) Assess Operating Conditions

venfication of posted regulatory speeds
venfication of posted advisory speeds
venfication of reported problems
observation of operating conditions

evaluation of access features

c) Assess Safety Conditions

observation of known accident locations

indications of unsafe operations, such as run-off-the-

road indications or previous repairs

2533 Project Scopes

Utilizing the office and field review findings, prepare a final scope of work by
incorporating, where appropriate, other work including engineering and surveying
services not identified in the onginal scope Improvements other than resurfacing,

restoration or rehabilitation to be considered are listed below The hist 1s not all inclusive
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* Remove, relocate or make crashworthy roadside obstacles
® Remove unwarranted guardrail

* Upgrade or replace non-standard guardrail

* Replace or retrofit obsolete bridge rails

* Improve side slopes, slope flattening/stabilizing

¢ Correct shoulder drop off

¢ Pave shoulders

¢ Improve pavement cross slope

*® Provide side drain safety modifications

® Increase sight distance at intersections

* Improve pavement markings

* Improve pavement drainage

* Provide or upgrade sidewalks and bikeways

¢ Upgrade railroad crossings

* Provide or upgrade signalization

* Provide or upgrade highting

¢ Upgrade signing and other traffic control devices

* Provide or upgrade curb cuts, ramps and other disability access features

® Reconstruct or close dniveways to comply with Access Management standards

2534 Review Project Plans

RRR design plans are reviewed by other disciplines including a safety specialist These
reviews are detailed in the Scheduled Submuttals chapter of this manual
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2535 Document the Design Process

The designer shall include 1n the design file all documentation that substantiates the

design process and decisions made, including the following information

1 A short paragraph which states the overall project purpose Factors such
as principal reason for the project, anticipated project cost, principal work
type, general night-of-way needs or provisions, and any special project

priorities are appropriately addressed here

2 Documents that detail the existing conditions on the project Findings of
office reviews, field reviews and surveys are assembled here, to document
existing geometric and roadside features, operating conditions, traffic
volumes, posted speeds, existing pavement markings, signing, safety, etc

A bnef overall summary of findings 1s recommended

3 Document the selected standards based on project intent and conditions
When RRR cniteria cannot be met, a design exception/vanation 1s

required.

4 A summary of safety 1ssues that have been 1dentified for the project and

the recommended solution of those 1ssues
5 Reviews of the project design for safety improvements, documenting what
was finally accomplished or ruled out of the project subsequent to the

scope of work having been completed

6 Those 1tems 1n the onginal scope of work for the project which cannot be

reasonably accomplished and must be deleted or delayed
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25.4 RRR Design Criteria

Design values and decisions for roadway features should reflect the anticipated service life of
the project The designer has the responsibility to choose the specific design value to be used,
taking nto consideration its cost-effechveness, which can range from the mimimum RRR Criteria
presented herein, to new construction criteria Design values in the following sub-sections apply
to RRR projects only When specific values are not provided, the standards used in the orniginal
construction or subsequent enhancements may be retained except when an upgrade 1s identified
in the project scope Designers are encouraged to make a deliberate selection of design values
by exphcitly addressing 1ssues of safety cost-effectiveness, overall highway consistency n
geometric design, design of adjoining segments and expected trends 1n traffic growth and truck
use before specifying design values The design values indicated in this chapter usually reflect
a cost-effective basis for evaluating existing roadway characteristics to determine which features

require upgrading

The design values presented herein are the minimum to be used for a RRR project on the State

Highway System without obtaining an exception or vanation See Section 25.5

2541 Design Period

Improvements should be evaluated using a design period which 1s consistent with the
design penod selected for the pavement rehabilitation The design period (service life)
for RRR projects should be from 8 - 12 years for projects without milling and 14 - 20
years for projects with milling See the Flexible Pavement Manual for additional details

For skid hazard projects, where other improvements are not made, the design year 1s the

expected year of construction
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2542 Design Traffic Volume

The design year for traffic volume 1s the same design year as the year established for

service life Traffic data to be used for design

1 ADT and DHV for mainline (current, post construction and design year),

2. K, D and T factors,

3 Peak turming movements at signalized and problem intersections and major
traffic generators,

4 Movements for future traffic generators that are scheduled durmng the

service life should be considered

2543 Pavement Design

The pavement design procedures are found 1n
Flexible Pavement
Document 625-010-002, Flexible Pavement Design Manual For
New Construction And Pavement Rehabilitation
Rigid Pavement
Document 625-010-005, Rigid Pavement Rehabilitation
Document 625-010-006, Jointed Plain Concrete Pavement Design
Manual

2544 Design Speed

Most highway features are based on design speed Design speed 1s the maximum safe
speed that can be maintained when conditions are so favorable that the design features

of the highway govern Selection of the design speed must be logical for the type and
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location of the mghway Design speed must not be less than the legal posted speed
Design speed must not be dictated by an isolated geometric feature

The design speed used 1n the onginal design of the highway should be used for RRR
projects If that 1s not practical, the design speed used should be consistent with
comparable projects For urban curb and gutter projects with an onginal design speed
of 45 mph, 80 km/h design speed shall be used to evaluate geometric features

Regardless of the original design speed or posted speed, the following are the mimimum
design speeds
Rural Facilities 90 km/h
Urban Facilities 50 km/h
Note Values for design speeds less than these mimmums have been provided in
the following tables 1n the event that lower design speeds can be justified Design
speed values are provided for 65 and 105 km/h (40 and 65 mph) 1n the design
tables These design speeds are to be used to evaluate existing conditions If
reconstruction 1s indicated, the design speed used for design should be selected

from those provided in the Roadway Design Critenia chapter of this manual

2545 Lane and Shoulder Widths

The mmimum lane and shoulder widths to be used are provided 1in Tables 254 5 1 -
25453

25-13



Lane and Shoulder Widths

Rural Multilane
Design Year ADT | Design Speed (km/h) | Minimum Lane Width| Minmimum Shoulder
(m) Width (m )
ALL ALL 36 18
Table 25.4.5.1

Two Lane Rural and Urban, Without Curb and Gutter

Design Year ADT | Design Speed (km/h) |Minimum Lane Width| Minimum Shoulder
(m) Width (m )
1-750 ALL 30 18
751 - 2000 < 80 332 18
> 80 362 18
> 2000 ALL 369 18

@ For rural and urban projects without curb and gutter (regardless of traffic volume),
when widening 1s required, a minimum lane width of 3 3 m 1s required

@ May be reduced by 0 3 m 1f trucks < 10% of design year traffic

Table 25.4.5.2

Urban Multilane or 2 Lane with Curb and Gutter

Design Year Design Speed | Mimmum Thru | Mimmum Turn | Minimum Park-
ADT (km/h) Lane (m) Lane (m) ing Lane ( m )
ALL ALL 300 2 7@ 21®

@ 3 0 m for 2 Way

Left Tum Lanes

® 3 3 m 1f Trucks are >10% of Design Year Traffic

® A mummum width of 2 1 m measured from face of curb may be left 1n place Otherwise
provide 2 4 m mimmum, measured from face of curb

Table 25.4.5.3
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2546 Cross-Slopes

Whenever practical, pavement cross-slope shall be constructed to new construction
cnteria ' When new construction cross slope criteria cannot be met, documentation in the
design file 1s required and the normal non-superelevated cross-slope used shall be
consistent with the values 1in Table 25 4 6 Superelevation requirements are covered 1n

Section 25 4 7

Roadway Cross-Slopes

Feature Standard Range
Travel Lanes 002 002 -0 04®
Shoulders 006 003 - 0 08®
Parking Lanes 005 003-005

@ Existing multi-lane curb and gutter sections onginally
constructed with a parabolic crown section may be resurfaced
using a series of tangents with a cross-slope range from
0015t0 005

@ When existing shoulders are to remain, the algebraic

difference between the shoulder slope and adjoining roadway

pavement slope shall be < 0 07

Table 25.4.6

2547 Superelevation

Roadway and shoulder superelevation shall be provided in accordance with Standard
Drawing 510 for rural curves and Standard Drawing 511 for urban curves, consistent
with Section 25 4 11(b)
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2548 Shoulder Treatment

On projects with rural type (without curb) construction, shoulders, erosion control,
sodding and reworking shoulders shall be provided consistent with the criteria for new
construction Paved shoulders shall be provided in accordance with new construction
criteria, however the widening of existing 1 2 m paved shoulders 1s optional For new
construction paved shoulder critenia, refer to the Roadway Design Crniteria chapter of this

manual

2549 Side Slopes

The values selected shall be the flattest that are practical On RRR projects where
existing ditches can be modified for stormwater management purposes, the use of steeper
than standard side slopes and additional depth may be cost-effective but would require
a vaniation Justificaton must fully address safety, water depth, frequency and duration,
as well as cost-effectiveness The decision to shield steep side slopes shall be made
consistent with the guidelines 1in the AASHTO Roadside Design Guide
Front Slopes-
® 1 6 are desirable
® 1 4 may be constructed within the clear zone

* 1 3 may be constructed outside the clear zone

Existing front slopes 1 3 or flatter may remain within the clear
zone Shielding may be required

e Steeper than 1 3 shall be shielded as per Standard Index 400, General
Notes
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¢ Consideration should be given to flattening slopes of 1 3 or steeper at locations
where run-off-road type accidents are likely to occur (e g , on the outsides of
horizontal curves)

* The proposed construction should not result 1n slopes steeper than the

existing slopes 1n violation of the above values

Back Slopes

¢ 1 4 are desirable

1 3 may be constructed in the clear zone

* 1 2 may be constructed outside the clear zone without shielding

e Existing back slopes 1 2 and flatter may remain

¢ Existing back slopes steeper than 1 3 within the clear zone may require
shielding

25410 Vertical Alignment

Vertical alignment must be reviewed together with the horizontal alignment to assure that
the necessary balance of standards 1s realized and that the combination 1s both safe and

pleasing

The alignment should be reviewed to see if the following principles are generally
satisfied by the existing vertical alignment
. the sight distance provided meets or exceeds the values in Table 25 4 10,

column B

. grades do not significantly affect truck operations

. there are no hidden dips which could obscure traffic or hazards

. steep grades and sharp vertical curves do not exist at or near an intersec-
tion
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Stopping Sight Distance for Vertical Curvature

a

)

DESIGN SPEED STOPPING SIGHT DISTANCE (m) (1)

(km/h) A B c
50 60 60 55
60 75 75 70
65 90 85 75
70 110 95 85
20 120 115 100
90 145 135 115
100 170 160 130
105 185 170 140

For the design speed, compare the length of the available sight distance to
the tabulated values

If the length 1s equal to or greater than the A" value, the curve 1s
satisfactory

If the curve 1s equal to or greater than the "B" value but less than
the "A" value, a study should be made to evaluate possible mitiga-
tion of hazards requiring dniver reaction and/or appropriate treatment
such as relocation of the hazard, hazard warning signs, reduced safe

speed signs, etc

If the length 1s equal to or greater than the “C" value but less than
the "B value, a study shall be made and appropnate treatment such
as relocation of the hazard, hazard warning signs, reduced safe
speed signs, etc provided Possible reconstruction of the curve
should be considered.

If the value 1s less than the "C" value, reconstruction of the curve
1s required

Based on height of eye of 1070 mm and height of object of 15 mm
above road surface

Table 25.4.10
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25411 Horizontal Alignment

Vertical and horizontal alignment must be reviewed together to assure that the necessary

balance of standards is realized and the combination 1s both safe and pleasing

The designer should review the alignment to 1dentify that the existing alignment generally

adheres to the following guidelines

o consistent with no sudden changes from easy to sharp curvature
o sufficient tangent length between reverse curves

. superelevation transitions provided

. maximum curvature 1s not used

on high fills or elevated structures,

at or near crest in grade,

at or near low points in grade,

at the end of long tangents,

at or near intersections or pomts of access or egress,

at or near decision points
At all locations where the existing alignment does not adhere to these conditions, the
designer should evaluate for hazardous conditions and determine 1f corrective measures

are warranted

254111 Honzontal Curves

Honzontal curves shall be reviewed for honizontal curvature and superelevation
Review existing curves against the values in Table 25 4 11 1 Every practical
attempt shall be made to upgrade curves which are below State Highway System
(SHS) mmmmum values for new construction The review should also include an

on-site review for evidence of near accidents or operational problems
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a) Honzontal Curvature

Condition #1 - Horizontal curves which meet or exceed the SHS mimimum radius

values are satisfactory unless there 1s evidence of safety or operational problems

Condition #2 - Curves which are below the SHS minimum radius values but meet
or exceed the RRR minimum radius values shall be reviewed for specific safety
problems at the curve If the review indicated significant operational or safety
problems exist, the curve must be reconstructed If problems are identified but
reconstructton 1s not warranted, corrective measures shall be included in the

project

Condition #3 - Those curves which do not meet the RRR minimum radius values
must be reconstructed Reconstructed curves shall meet the criteria for new
construction contamned in Chapter 2 Sufficient time and budget must be
programmed into the RRR project to obtain any nght-of-way necessary for

reconstruction of the curve

b) Superelevation

Rural Curves - Existing rural curves not having the indicated superelevation rate
on Standard Index 510 shall be corrected to that rate Other measures appropriate
to correct or improve 1dentified safety or operational problems shall be provided

Urban Curves - Existing urban (C&G) curves not having the indicated
superelevation rate on Standard Index 511 shall be corrected to that rate by
reconstruction of the curve or curb adjustment to accommodate overbuild, 1f
practical Other measures approprate to correct or improved 1dentified safety or

operational problems shall be provided
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SAFE CRITERIA FOR STATE HIGHWAY SYSTEM
WITH MAXIMUM SUPERELEVATION

€nx = 010 €max = 005
DESIGN SPEED SHS RRR SHS RRR
(km/h)
R, (m) R (M) R (M) R (M)
50 75 57 87 68
60 115 84 123 101
65* 135 118 163 143
70 160 159 212 194
80 210 205 269 259
90 275 259 N/A N/A
100 360 318 N/A N/A
105* 411 388 N/A N/A

* Not to be used for design (reconstruction)

Table 25.4.11.1

254112 Stopping Sight Distance

Stopping sight distance shall be provided for all honzontal curvature 1n
accordance with Table 25 4 11 2
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DESIGN STOPPING SIGHT
SPEED DISTANCE (m) for Horizontal
(km/h) Curvature

50 55
60 70
65 75
70 85
80 100
90 115
100 130
105 140
Table 25.4.11.2

254 12 Stopping Sight Distance

Stopping sight distance requirements are provided in Sections 25 4 10, Vertical
Alignment and 25 4 11, Honizontal Alignment
25413 Vertical Clearance

The following clearances apply to highway bridges and other roadway features over the

entire roadway Entire roadway includes lanes and shoulders
Underpass Clearance - For roadways passing under existing bridges, vertical

clearance shall be at least 4 267 m over the entire roadway Signing and warning

features shall be provided whenever vertical clearance 1s less than 4 420 m
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Signs and Traffic Control Devices - Clearances shall be provided consistent with

new construction standards

Bridges - Vertical clearance requirements are provided 1n Section 25 4 25 4

25414 Honzontal Clearance

Horizontal clearance shall provide sufficient lateral distance from the roadway (travel
lanes and shoulders) for vehicles to utilize these features without the possibility of contact
damage While closely related, clear zone and border width requirements are separate

1ssues which are addressed in Sections 25 4 15 and 25 4 16

New construction horizontal clearance criteria shall be used for RRR projects

25415 Clear Zone
Clear Zone requirements are outlined 1n Table 25 4 15 Any obstruction located within

the clear zone should be removed, shielded or made crashworthy See the Roadside

Safety chapter of this manual
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CLEAR ZONE WIDTH (m)
RURAL URBAN C&G
DESIGN | TRAVEL | AUXILIARY | DESIGN | ALL OUT- | ALL ME.
SPEED | LANES & | LANES & SPEED SIDE DIAN
(km/h) MULTL- SINGLE (km/h) LANES LANES
LANE LANE
RAMPS RAMPS
< 70 18 18
70 (6) 42 24 < 80 12 18
>70 55 24

GENERAL NOTES

1 When relocation 1s required to meet mimmum clear zone requirements, consideration

Table 25 4 15

should be given to providing new construction clear zone widths

2 Rural clear zone widths are for side slopes 1 4 and flatter For steeper slopes, provide

a clear runout area at toe of fill according to the Roadside Safety chapter of this manual

3 Clear zone widths shall be adjusted on the outside of honzontal curves with flush

shoulders 1n accordance with Standard Index 700, Sheet 2 of 2

4 Clear zone width 1s measured as follows

(a) on facilities without curbs - from the edge of the traffic lane
(b) on facihities with outside curbs - from the face of the outside curb
(c) on facilities with median curbs - from the edge of the inside traffic lane

5 On projects where the 12 m width can not be reasonably obtamed and other
alternatives are deemed 1mpractical, the width may be reduced to 0 5 m Documentation
1s required 1n the project design file

6 May be reduced to <70 km/h widths if conditions more nearly approach those for
low speed (70 km/h or less)
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254 16 Border Width

The minimum border width shall be the greatest of the following

. The border width used 1n the original project,

. The border width required to satisfy ADA accessibility standards,
o 24 m

When night of way 1s being acquired for other reasons, the minimum border width shall
be that used for new construction projects, however, the mmmum length of wider border
width shall be a segment of sufficient length to provide reasonable continuity

25 4 17 Intersections

Intersections shall be evaluated to determine those that need a traffic engineening study

The following items should be considered

. Addition of night and left turning lanes

. Realignment of intersection

. Adequate turning radn for left and right turning lanes

o Use of channelization to reduce excessive areas of conflict at large intersections

® Placement of crosswaiks as related to sidewalks and stop bars

o Locations of pedestrian facilities

e Locations of utilities, signal poles, controller cabinets, lighting poles and drainage
structures as related to sidewalks and curbcut ramps

o Warrants for traffic control systems

. Installation of buried conduit for future traffic control systems

o Lighting for intersection illumination

o Adequate sight distance

. ADA needs
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254 18 Drainage

The designer or drainage specialist must evaluate the hydraulic and physical adequacy
of the existing drainage system This requires examination of the existing drainage in the
field and by consulting with maintenance personnel and records If there are apparent
problems with the existing drainage system, additional evaluation 1s required to determine
the extent and type of improvements necessary to upgrade the system The Drainage
Manual contains design cnitenna and methods which provide guidance in formulating

suitable drainage features, either through modification or replacement

Prior to selecting any plan of highway improvement, the designer should consult with
drainage and environmental permitting specialists since almost all roadway modifications
reduce storage and infiltration and increase discharge rates and volumes Stormwater
retention and detention for quality, rate and volume may be required Theoretical
evaluation of proposed changes to existing and new drainage features necessary to correct
operational deficiencies should be referred to a dramnage specialist The drainage
speciahist will provide the necessary drainage design, flood data information, Storm

' Water Pollution Prevention Plan (SWPPP) and any stormwater permit computations

25419 Pedestrian and Bicyclist Needs

Many existing corndors do not provide for pedestrian or bicyclist needs Whenever a
RRR project 1s undertaken, pedestrian and bicyclist needs must be addressed
Recommendations by the District Bicycle/Pedestrian Coordinator shall be obtamed
Local government contact in developing these recommendations 1s essential  This should

be part of the project scoping and programming effort
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Pedestrian Needs

Sidewalks - Upgrading sidewalks to meet ADA accessibility standards shall be
included

Medians - Medians shall be evaluated to determine 1f modifications such as
pedestrian refuge sections are necessary 5-lane and 7-lane sections are restricted
or eliminated under current policy, usually by the introduction of a raised or
restrictive median, which enhances the opportumty to accommodate pedestrian
needs Traffic separators with a width sufficient to provide refuge should be used
at intersections where possible When adequate pedestrian refuge cannot be

provided at the intersection, mid-block 1slands should be provided

Design details for disability access features including sidewalk, curb cuts and
ramps are found in the Roadway and Traffic Design Standards Additional
standards for ADA are found 1n the regulations and design guidelines 1ssued by
the Secretary of the U S Department of Transportatton

Bicyclist Needs - Features to provide for identified bicycle traffic needs must be
incorporated nto the project or as a planned off-system route Design critenia for
bicycle lanes are found in other chapters of this manual For existing curbed
sections where no widemng 1s planned, consideration should be given to reducing
lane widths, e g 3 3 m through and 3 0 m turn lanes on sections with 4 267 or

4 572 m wide lanes

25420 Utihties (Underground and Overhead)

Where utilities are involved on RRR projects, the clear zone and honzontal clearance

critena 1n this chapter, the Utility Accommodation Manual, and the Utilities chapter of
this manual shall be followed
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Relocation or adjustment 1s required if (a) the mimimum clear zone or homnzontal
clearance requirements are not met or (b) the utility system conflicts with proposed RRR

improvements and sufficient nght-of-way 1s available

In some cases, the utility system on RRR projects may be retained without adjustment
or relocation 1f (2) the accident history does not indicate the existance of a hazard or (b)
the system has demonstrated adequate performance and does not conflict with proposed

improvements

254 21 At-grade Railroad Crossings

‘When highway 1mprovements are undertaken that include at-grade railroad crossings, the
physical and operational characteristics shall be reviewed and upgraded to meet minimum
standards Recommendations shall be made by the District Railroad Coordinator for

incorporation into the project

25422 Aesthetics and Landscaping

Landscaping, wncluding median and intersection treatment, shall be consistent with

Standard Indexes 546 and 700

254123 Highway Lighting

Lighting may be installed at specific locations to improve safety For example

* Reducing the effects of ambient light conditions,

¢ Busy or high accident intersections,
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* Bus stops,

e Channelized intersections,

e Car pool parking lots,

* Pedestrian and bicycle crossings,

¢ Ramp terminals

Any bghting, existing or proposed, shall be reviewed by the District Lighting Engineer
to determine specific needs Lighting shall meet new lighting criteria, found in the

Signing, Marking, Lighting and Signals chapter of this manual

254 24 Highway Traffic Control Devices

Traffic control devices such as signals, signing, and pavement markings shall be updated
as required to comply with the Manual on Uniform Traffic Control Devices, the Manual
on Uniform Traffic Studies, the Department’s Roadway and Traffic Design Standards,
and the ADA design guidelines 1ssued by the Secretary of the U S Department of
Transportation The District Traffic Operations Engineer (or staff) shall determine any

new or additional devices required

25 4 25 Bnidges

On each project, a determination must be made as to whether an existing bridge should
remain as 18, be rehabilitated or be replaced The decision shall be made based on an
assessment of the bridge’s structural and functional adequacy for the type and volume of

traffic over the structure’s design life
Any structure which has been identified and 1s scheduled for rehabilitation or replacement

in the 5 year work program should be considered for an exception (or vanance) from

widening or rail retrofit A detailed accident history must be included 1n the justification
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254251

Brnidge 1 oading

Bridges shall have an Inventory Load Rating equal to or greater than the

following load requirements

TYPE

Collector Facilities

Arterial Facilities

254252

LOAD REQUIREMENT

MS-13 5
MS-18

Bridge Width

Bridges shall meet or exceed the following clear width criteria  If lane widening

1s planned as part of the RRR project, the mimimum useable bndge width shall

be determined using the width of approach lanes after widening

Design Year ADT

UNDIVIDED
0 - 750
751 +

DIVIDED
ALL

Minimum Usable Bridge Width (m)

Total width of approach lanes + 1 2 m
Total width of approach lanes + 2 4 m

Total width of approach lanes + 1 7 (median separator) >
Total width of approach lanes + 2 0 (median barrer wall)**
* 05 m median and 1 2 m outside shoulder

** () 8 m median and 1 2 m outside shoulder

If widening 1s required, 1t shall be 1n accordance with the Structures Design

Guidelines and meet the geometric requirements for new construction.
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254253 Bndge Railing

Bridge railling shall be both structurally and functionally adequate Bridge railing
which will not contain vehicles 1s considered structurally inadequate Bridge
ralling which will not redirect vehicles without snagging or vaulting 1s considered

functionally obsolete

All safety shape rails, New Jersey or F-Shape, are structurally and functionally
adequate  All other former FDOT standard bridge rail designs are inadequate

Only when 1t 1s determined appropriate for an existing inadequate handrail to
remain 1n place may the details provided by Scheme 1 in Standard 401 be
considered Refer to the General and Design notes on Sheet 1 of that Standard
Other retrofit concepts may be used when judged to meet performance

expectations

Rails to be replaced shall be designed using the criteria in the Structures Design

Guidelines

25 4 25 4 Vertical Clearance

The following clearances apply to existing bridges to remain or be modified only

Replacement structures shall be to new construction standards

Underpassing Clearance - Vertical Clearance for roadways passing under existing
bridges shall be at least 4 267 m over the entire roadway The existing vertical
clearance shall not be reduced by the RRR project if the existing clearance 18
4 877 m or less
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Low Member Clearance - Existing bridges with sway bracing members over the

bridge deck shall have at least 4 267 m clearance over the entire roadway

Signing and warning features shall be provided whenever vertical clearance 1s less

than 4 420 m

25 4 25 5 Considerations

When evaluating bridge replacement or widening, the following should be

considered
a Cost of replacing the existing bridge with a wider bridge designed to new

bridge critena,

b Cost of widening the existing bridge (if widening 1s practical), including
Iife cycle costs of maintaining a widened bnidge,

c The number of accidents that would be eliminated by replacement or
widening,

d The hydraulic sufficiency and the nisk of failure due to scour and/or ship

impact as well as the consequences of failure

25-33



25.5 Design Exceptions and Variances

Every effort should be made to adhere to the desirable cniteria stated herein However, under
unusual conditions, 1t may be necessary and appropnate to use values that are less than the
mimmum values shown If lesser values are proposed for use, these shall be identified and the
necessary approval and concurrence obtained at the earliest possible time, but not later than
Phase 1I, so that the demal of any such request will not alter the project letting date Refer to

the Design Exceptions and Varations chapter of this manual for the necessary procedure
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10-21-94
FDOT METRIC PRACTICE

(Formerly FDOT Incipient Metric Policy)

SUMMARY OF RULES

1

Convert values related to surveys, right of way and
other geometric alignment using the U S Survey Foot
taken to a minimum of 8 decimal places

1 foot = - t2 inches/foot . 50, 800 61 meters

39 37 inches/meter

For other direct mathematical conversions use the SI
definition 1 foot = 0 3048 meters

Display direct mathematical (soft) converted values to the
nearest 0 001 m or 1 mm

Do not use commas to separate digits 1f a number has more
than 4 digits For numbers with more than 4 digits either
right or left of the decimal, leave a space

Example 10 000 or O 609 35 or 13 471 359

To the extent practical, use the following rules for
dimensioning roadway plans

> For dimensions 1n meters, display values to at least
one decimal place

> For dimensions in millimeters, dasplay values as whole
numbers with no decimal place

> Do not use the centimeter

Using the above rules, do not show the unit symbols "m" and
"mm" unless needed for clarification. Show even dimensions
in meters with a decimal and following zero digit, e g

300 0 to avoid confusion with 300 mm

If a dimensioned item has a numerical quantity that i1s part
of a group of numbers in a different range, select the unit
that most adequately covers the range without unduly large
or small numbers For example, 1f 300 mm 1s part of a group
of numbers shown in meters, show it as 0 3 m.

Show long dimensions, 1including all horizontal and vertical
geometry, wall lengths, bridge span lengths and box culvert
lengths, spans and heights 1n meters

1
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In general, show cross section dimensions of structural
members 1n millimeters This will normally include most
drainage structures (except box culverts), drainage pipe,
and special drainage structure details (Note The actual
s1ze of drainage pilpe and standard drainage structure boxes
wi1ll remain the same. However, label these 1tems 1in nominal
size based on 1" = 25 mm. Example Label 24" pipe as 600
mm pipe, Label a 4' diameter structure as a 1200 mm
structure )

Show pavement thickness descraiptions in millimeters

Use 0 1 m for both base extension on rural sections
(formerly 3") and for stabilization extension on curbed
sections (formerly 6")

On typical sections, show type of curb, "E" or "F", not the
dimension

As a general rule, display metric dimensions to one more
decimal place than the corresponding dimension 1n English
units

> Typical Section Elements, including lane widths and
shoulder widths - 1in meters, generally to 1 decimal
place

> Horizontal control points on plans, i1ncluding survey

baseline, intersections and alignment - 1n meters to 3
decimal places

> Vertical alignment control points, (PVC, PVI, PVT) and
profile grade elevations - in meters to 3 decimal
places

> Profile Grade - 1in percent to 4 decimal places

4 Proposed flow lines - 1in meters to 2 decimal places

> Manhole tops and grate elevations - i1n meters to 2

decimal places.
> Ditch elevations - 1n meters to 2 decimal places

Where practical, round short radius curves (<150 0 m),
including curb returns and control radii, to the nearest
meter Round longer radius curves to the nearest 5 meters
(See attached tables )
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Display alignment bearings and delta angles in curve data in
degrees, minutes and seconds, rounded to the nearest second

Omi1t "degree of curvature"” from curve data It has no
definition in the metraic system

On resurfacing projects, hard convert typical section
dimensions (lane widths, shoulder widths, etc ) where
exl1sting conditions permit. Exception Use direct
mathematical (soft) conversion (Rule Number 2) for existing
pavement widths in curbed sections, existing right of way
widths, and existing median widths

Continue to post sign messages for speed limits and
distances 1in English units. Note The posted speed for
curb and gqgutter sections with design speed of 80 km/h
(corresponds to 50 mph), should not exceed 45 mph

A "hard" metric project 1s defined as one where metric
standard index drawings and metric specifications are used,
and the design complies with adopted metric criteria

Beginning with metric projects express slope ratios in
vertical to horizontal (V H) format For example, show
roadside slopes as 1 6, 1 4, rather than past convention as
6 1 or 41
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PLAN SCALES

ENGLISH SCALE METRIC SCALE
1" = 2" 1 25
1" = 5! 1 50
1" = 10" 1 100
i" = 20" 1 200
1" = 40" 1 400 or 1 500
i = 50" 1 500
1" = 100" 1 1000
1 = 200" 1 2000
1" = 400' 1 5000

Plan sheet size will remain the same. The viewling area of a plan
sheet will be 800 mm long on "D" size sheets and 400 mm on "B"
size sheets. Allowing for open space at each side, this provides
a coverage of 140 m at 1 400 scale, 350 m at 1 1000 and 700 m at
1 2000 on "B" size sheets

Plan/Profiles
Sheet Size Horizontal Vertical
Rural - D 1 1000 1 50 or 1 100
B 1 2000 1 100 or 1 200
Urban - D 1 200 1 50
B 1 400 or 1 500 1 50 or 1 100
Cross Sections
Sheet Size Horizontal Vertical
Normal D 1 50 1 25
B 1 100 1 50
Wide Sections D 1 100 1 25 0r 1 50
B 1 200 1 50 or 1 100
Narrow Sections D 1 25 1 25
B 1 50 1 50



COMPARISON OF ENGLISH AND METRIC VALUES

CURRENT

8

9
10
11
12
14
15

4
5

SIDEWALK AND UTILITY STRIP WIDTHS

ft
ft
ft
ft
ft
ft
ft

ft
ft

SOFT

2 438
2 743
3 048
3 353
3.658
4 267
4 572

LANE WIDTHS

88888488

BIKE LANE WIDTHS

CURRENT

HOoo-JdJoudwN

0

TYPE

E
F

FT
ET
FT
ft
ft
FT
FT
FT
FT

Shoulder

Gutter

CURB AND GUTTER WIDTHS

CURRENT

2.25 ft
2 00 ft

3 50 ft

1 219
1 524

SOFT

610
914
219
524
829
134
438
743
048

WINNNR R~ OO

m
m

58888838388

SOFT

686 mm
610 mm

1067 mm

SHOULDER WIDTHS

CURRENT

NO oy N

o

ft
ft
ft
ft
ft
ft
ft

SOFT

610
219
524
829
438
048
658

WwhhFE~=O

883888828

HARD

1
1

B W W W NN

N OWwoOJds
282883234

.2
5

2 2

HARD

WNNDNDNNNRRPRPRPRLROO

.

ONB R OUN WO
3832888488848

HARD

HARD

WwWNRFR=RFEO

AO B ®UON O
2858349838
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COMPARISON OF ENGLISH AND METRIC VALUES

TRAFFIC SEPARATOR WIDTHS

10-21-94

CURRENT SOFT HARD
4 ft 1 219 m 1 2m
6 ft 1 829 m 1 8m
8 5 ft 2 591 m 2 6m
MEDIAN WIDTHS
CURRENT SOFT HARD
15 5 ft 4 724 m 50m
17 5 ft 5334 m N/A
19 5 ft 5944 m 6 0 m
22 ft 6 706 m 6 6 m
26 ft 7 925 m 7 8 m
30 ft 9 144 n 9 0m
40 ft 12 192 m 12.0 m
50 ft 15 240 m 150 m
60 ft 18 288 m 18 Om
64 ft 19 507 m 19 2 m
88 ft 26.822 m 26 4 m
DITCH WIDTHS
CURRENT SOFT HARD
3 ft 0 914 m 0.9 m
35 ft 1 067 m 1 0m
4 ft 1 219 m 12m
5 ft 1 524 m 1 5mn
DESIGN SPEED
CURRENT METRIC
mph km/h
20 30
25 40
30 50
35 60 low speed
40 60
45 70
50 80
55 90
60 100 high speed
65 110
70 110



COMPARISON OF ENGLISH AND METRIC VALUES

METRIC CONVERSIONS

RETURN RADII
CONTROL RADII
SHORT RADIUS CURVE RADII

10-21-94

TURNING RADIUS SOFT HARD TURNING RADIUS
SPEED (feet) (meters) (meters) SPEED (meters)
mph km/h
15 4 572 50
20 6 096 6 0
10 25 7 620 8 0 15 70
30 9.144 90 20 10.0
35 10 668 11 0
40 12 192 12 0
45 13.716 14.0
15 50 15 240 15 0
60 18 288 18 O
75 22 860 23.0
20 90 27 432 27 0 30 25 0
100 30 480 30 0
25 150 45 720 46.0 40 50.0
30 230 70 104 70 O 50 80.0
35 310 94.488 94.0 60 115 0 Small
40 430 131.064 131 0 60 115.0 Radizi
1t
550 167.640 170 0 2!
690 210 312 210 © Large
840 256 032 255 0 Radiz
1040 316 992 315 0

Note Selection of appropriate radii should also consider design

vehicle

Conversions
follows

> Radius

> Values
metric

on this sheet and the next are accomplished as

in feet

X (12 -

39.37) = radius 1in meters

(soft)

for metric turning speeds based on proposed AASHTO

criteria
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DEGREE RADIUS RADIUS-Soft RADIUS-Hard
(feet) (meters) (meters)
0°-15" 22918 31 6985 515 6985 0
0°-30" 11459.16 3492 758 3495 0
0°-45" 7639 44 2328 505 2330 0
1°-00" 5729 58 1746 379 1745 0
1°-15" 4583 66 1397 103 1395 0
1°-30" 3819 72 1164 253 1165 0
1°-45" 3274 04 997 931 1000 O
2°=00" 2864.79 873 189 875 0
2°-15" 2546 48 776 168 775 0
2°~-30" 2291 83 698 552 700 O
2°=-45" 2083 48 635 047 635 0
3°-00" 1909.86 582 1.6 580 0
3°-15" 1762.95 537 347 535 0
3°-30" 1637.02 498 965 500 0O
3°-45" 1527.89 465 701 465 0
4°-00" 1432.39 436 595 435 0
4°-15" 1348.14 410 913 410 0O
4°-30" 1273.24 388 084 390 0
4°-45" 1206 23 367 659 370 0
5°-00" 1145.92 349 276 350 O
5°-30" 1041.74 317 523 320.0
6°-00" 954.93 291.063 290 0
7°-00" 818.51 249 483 250 ©
8°-00" 716.20 218 297 220 0
9°-00" 636.62 194 042 195 O
10°-00" 572 96 174 638 175 0

Note

Degree of Curvature 1s not used in the Metric System
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SI PREFIXES
M mega 10° = 1 000 000
k kilo 10° = 1 000
m milly 1077 = 0 001
RECOMMENDED PRONUNCIATION
mega - as 1n megaphone
kilo - kill' oh
milli - as 1n military
Joule - rhyme with tool
kilometer - kill' oh meter
pascal - rhyme with rascal
Base SI Units Related Units
Quantity Unit Symbol Unit Symbol Relation
length meter m millimeter mm =0 001 m (107°m)
kilometer km =1000 m (10°m)
mass kilogram kg gram g =0.001 kg (107 'kg)
megagram Mg  =1000 kg (10%gq)
time second s hour h =3600 s
DERIVED SI UNITS WITH SPECIAL NAMES
Quantity Unit Symbol Formula
force newton N kgem/s?
pressure pascal Pa N/m?
moment newton meter Nem Nem
Temperature degree Celsius °C
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Common Derived Units of SI Related Units
Quantity Unit Unait Symbol Relation
Symbol
acceleration meter/second? m/s?
area square meter o’ sq millimeter mm’ =0 000 001 m‘ (10 m)
hectare ha =10 000 m? (10% m)
sq kilometer km =1 000 000 m" (10 m)

density, mass kilogram/cubic meter kg/m’

velocity meter/second m/s kilometer/hour ¥m/h =0 2778 m/s

volume cubic meter m’ liter L =0 001 m' {10 * m")
milliliter mL =0 000 001 m (10 * m")

10




CILASS

LENGTH

AREA

VOLUME

MASS

FORCE

STRESS

VELOCITY

TEMPERATURE

ANGLES

(no change)

GENERAL METRIC INFORMATION

SOFT CONVERSION FACTORS

MULTIPLY

inches 25
1nches 0
feet 0
yards 0
miles 1609
mlles 1
Sq 1nches 645
sq feet 0
sq yard 0.
acres 4046
Sq miles 2
board foot

cubic feet

0

0
cubic yard 0
gallon (fluid) 3
ounce (fluid) 29
bushels 0
ounce 0.
pound 0.
ton 907
1b/ft 1
1b/ft- 4
1b/ft? 16
ounces/ft? 0
pound (force) 4
1b/ft 14
1b/ft* 47
1b/ft? 157.
psi 6894
kips/in? 6
fps 0
mph 0.
mph 1.
("F-32) - 1.8 = °¢

deg, min,

400
025
304
914
344
609

160
092
836
873
589

002
028
764
785
573
035

028
453
184
488
882
018
305

448
593
880
087

757
894

304

447
609

secC

** For conversion from U S. Geodetic
equals 0 304 800 610 m

11

BY

000
400
800
400
000
344

000
903
127
000
988

360
317
555
412
530
239

350
582
700
164
425
460
152

222
900
260

000
757
800

040
344

Survey,

* *

the U s
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survey foot



APPENDIX
C



FDOT
METRIC
SYMBOLS

Revised September 30, 1994



FDOT METRIC SYMBOL STANDARDS Page 1

Quantity Unit FDOT Specs/ ASTM | 2 Characters | 3 Characters
Roadway & E380 (re., Pay (i.e., COR
Traffic Symbols Units) Format)
Length millimeter mm mm MM
centimeter cm CcM CM
meter m m M1 M1
kilometer km km KM KM
lane kilometer lane km LK LK
net kilometer net km NK NK
gross kilometer gross km GK GiK
H kilometer point kp
Area square meter m? m? M2 M2
hectare* ha ha HA HA
Volume cubic meter m* m* M3 M3
liter L L Li L
kilohter kL KL KL
Mass (in the inch - Ib gram o] G G
system called weight) kilogram kg a G G
metnc ton* t t MT MT
Density kilogram per kg/m? kg/m? KG3
cubic meter
Temperature degree Celsius °C °C DC oC
kelvin K K K
Time month* MO MON
day* d DA DAY
hour* h h HR HR
minute®* min min MIN
second s s SE SEC
Plane Angle radian rad rad RD
degree* ° ° DG DG
minute* ! ) MIN
second* " " SEC
Frequency hertz Hz Hz HZ
Force newton N N N
Torque newton meter Nem Nem N1
Viscosity, dynamic pascal second Paes Pa-s PAS




FDOT METRIC SYMBOL STANDARDS Page 2
Quantity Unit FDOT Specs/ ASTM | 2 Characters | 3 Characters
Roadway & E380 {te, Pay (re, CQR
Traffic Symbols Units) Format)
Vlscosxty kmemz lts o
Pressure, Stress pascal Pa Pa Pz PZ
megapascal MPa MPa MPA
bar* bar bar BR
Energy, Work, Quantity Jjoule J J J
of Heat kilowatthour® kW<h kWeh KWH
Power Radiant Flux watt W W w
Electnic Current ampere A A A
Electric Charge, Quantity | coulomb C C C
Electric Potential volt A \Y Y
Capacitance farad F F F
Electnic Resistance ohm 9] n OHM
Electnc Conductance seimens S S S
Magnetic Flux weber Wb Wb wB
Magnetic Flux Density tesla T T T
Inductance henry H H H
Luminous Intensity candela cd cd CA CA
Luminous Flux lumen im im LN LN
liluminance fux Ix Ix LX
Speed, Velocity kilometer per km/h km/h KMH
hour
meter per m/s m/s M1S
second
knot® kn kn KN
Rotational Frequency radan per rad/s rad/s RDS
second
revolution per /s r/'s RPS
second*
revolution per r/min r/min RPM
minute*
Activity becquerel! Bg Bq BQ
Absorbed Dose gray Gy Gy GY
Dose Equivalent sievert Sv Sv sV
Amt of Substance mole mol mol MOL <

* asterisked items indicate non-Si metric units which currently are approved for usage in the Si



OTHER FDOT METRIC DERIVED SYMBOLS USED IN SPECS  Pages
UNIT SYMBOL
blows per meter blows/m
blows per milimeter blows/mm
candela per lux per square meter cd/(ix = m?)
cubic meter per second m’/s
gram per liter g/L
kilogram per hinear meter kg/m
kilogram per millimeter kg/mm
kilogram per square meter kg/m?
kilojoule per kilogram kJ/kg
kilojoule per mikmeter kJ/mm
kilojoule per square meter kJ/m?
kilonewton millimeter J
liter per cubic meter m®
liter per kilogram Ukg
liter per second L/s
liter per square meter L/m?
lux per mithimeter Ix/mm
meganewton per square meter MN/m?
meter per minute m/min
milkigram per centimeter mg/cm
milkmeter per meter mm/m
milimeter per milimeter per degree Celsius mm/mm/°C
milimeter per second mm/s
nanogram per pascal second square meter nfPass.m?)
newton per milhmeter N/mm
square meter per liter m?/L
square millimeter per square meter mm?/m?
US dollars per cubic meter $/m®
US dollars per liter $/L
US dollars per metnc ton $/t
US dollars per square meter $/m?
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