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LAWTON CHILES

GOVERNOR

DATE: March 17, 1993
TO: Plans Preparation Manual Owners
FROM: Linda Seigle, Roadway Design Documents and Training

SUBJECT: REVISIONS TO THE 1989 PLANS PREPARATION MANUAL

Enclosed are the revisions to the Plans Preparation Manual
that were reviewed by the District Design Engineers 1n their March
1993 meeting The revisions approved are as follows

. Volume I, Chapter 11 has been voided This chapter
will cover NPDES requirements

. Volume I, Chapter 15 was revised to show information
required on job related correspondence and to include
R/W appraisers in phase reviews

. Volume I, Chapter 18 was revised to include the
contents of Chapter 11

. Volume I, Chapter 20 - The Contract File Index was
changed to include NPDES/SWPPP, special features
that require FHWA review under CA and
reimbursable/non-remmbursable JPA’s

. Volume II, Chapter 10 was revised to allow groundline
profile to be plotted at locations rather than baseline of
survey

All revised sheets except indexes have been reprinted

Changes to the Plans Preparation Manual necessary to
mmplement the NPDES/SWPPP requrements have not been
completed The expiration date for Design Bulletin 93-1, effective
date 1/18/93, will be extended until January 1, 1994 to allow time
for preparation and publication of the necessary Manual changes

Attachments

BEN G WATTS
SECRETARY



VOLUME 1

Chapter 11
VOIDED. Thus chapter 1s being revised to include NPDES/SWPPP

requirements

Chapter 14
Revised page 1 to show information required on job related correspondence
Revised page 10 to include R/W appraisers 1n phase reviews (result of

PSSP Y B

am s aalan -\
artnering meeting)
14 5

Chapter 18
Revised to combine previous contents of Chapter 11

Chapter 20
The Contract File Index has been revised to include NPDES/SWPPP permuts,
remmbursable/non-remmbursable JPA’s, the electronic transmussion of Form-37
and an alert to the FA office that there are special features that are subject to
FHWA review on CA projects

VOLUME 11

Page II-10-1 0
Removed requirement that groundline profile be plotted at baseline of survey
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Mail Station 32
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Document No 625-000-01

SUGGESTIONS AND COMMENTS

ROADWAY DESIGN MANUALS

DOCUMENT NAME & No

NAME OF FIRM/D O T
DEPARTMENT

ADDRESS

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

SUGGESTIONS OR
COMMENTS

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

PLEASE COMPLETE THE REQUESTED INFORMATION AND RETURN THIS SHEET TO

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



Introduction

Chapter 1
11

12
13
14
15
16
17
18

Chapter 2

21

22

23

211
212

221
222
223
224
225
226
227

TABLE OF CONTENTS
VOLUME |

Design Criteria and Process

Design Parameters

General

Traffic

Capacity and Level of Service

Roadway Functional Classification

3R Design

Design Consistency and Driver Expectancy
Aesthetics

Access Management

Geometrics
Standards
Fixed Standards
Design Standard Ranges
Lane Widths
Through Lanes
Transitions of Pavement Widths
Wide Curb Lanes
Other Lane Widths
Bicycle Lanes
Shoulder Widths
Limits of Fnction Course on Shoulders
Other Cross Section Elements

XiX

-1-10
-1-20
I-1-30
I-1-40
I-1-50
I-1-60
-1-90
I-1-10 0

-2-10
-2-10
-2-20
-2-40
-2-40
I-2-50
I-2-60
-2-80
1-2-80
-2-90
[-2-120
I-2-14 0



24

25
26
27
28
29
210

211

Chapter 3
31

32
33

231 Cross Slopes

232 Roadway Structure
233 Side Slope and Side Ditches
234 Border Width
Honzontal Aignment
241 General
24.2 Supplemental Aignment Control
243 Two-Lane to Four-Lane Transitions

Vertical Aignment
Superelevation
Cross Sections
Intersections and Interchanges
Limited Access Limits at Interchanges
Design of Rural Projects

2101 Profiles

2102 Cross Sections

2103 Preliminary Review
Design of Urban Projects

2111 Preparation

2112 Geometrics

2113 Profiles

2114 Cross Sections .

2115 Preliminary Review

Earthwork

General

Classification of Soils

Removal and Utilization
331 Critena for Earthwork Details
332 Cross Sections - A Design Tool

I-2-14 0
-2-14 0
-2-16 0
I-2-16 0
I-2-17 0
-2-17 0
I-2-17 0
I-2-20 0
[-2-21 0
[-2-22 0
1-2-23 0
1-2-24 0
I-2-250
[-2-26 0
1-2-26 0
I-2-28 0
I-2-29 0
[-2-30 0
I-2-30 0
I-2-31 0
1-2-32 0
I-2-35 0
I-2-350

I-3-10
-3-30
I-3-40
I-3-40
I-3-50



34
341
342
343
344
345
346

35
351
352
353
3564
355
356
3567

36

Chapter 4
4.1

41.1
412
42
43
43.1
432
433
434
435
436
44

Earthwork Quantities
Method of Calculating
Suitable and Unsuitable Matenals
Earthwork Accuracy
Variation in Quantities
Sequence of Construction
Earthwork by Computer
Earthwork Items of Payment
Regular Excavation
Borrow Excavation
Lateral Ditch Excavation
Subsoil Excavation
Channel Excavation
Embankment
Regular Excavation - Lump Sum (3-R Projects Only)

Summary

Roadside Safety
Clear Zone ..
Clear Zone Concept
Clear Zone Cntena
Canal Hazard Standards
Roadside Barners
Warrants
Barner Selection
End Treatments
Transitions
Placement
Resetting Guardrail
Median Barners

I-3-60
I-3-60
I-3-60
-3-90
I-3-10 0
[-3-11 0
I-3-120
I-3-130
I-3-130
1-3-13 0
-3-16 0
I-3-17 0
1-3-18 0
I-3-18 0
[-3-20 0
1-3-23 0

I-4-10
I-4-10
-4-20
I-4-50
-4-80
I-4-80
-4-90
I-4-10 0
1-4-11 0
-4-11 0
1-4-13 0
1-4-14 0



45

46

Chapter 5

51
52
53
54

55

Chapter 6

61
62
63
64

Warrants
Selection
443 End Treatments

Crash Cushions

451 Warrants
452 Selection
453 Design

Roadside Appurtenances
4.6 1 Sign Supports
462 Mailbox Supports
463 Other Appurtenances
464 Location Critena
465 Bus Benches and Transit Shelters

Utilities

General

Relocation

Utility - Accommodation Guide

Verification of the Location of Major Existing Utilities

541 Locating Underground Utilities

Coordination Process

551 Coordination of Traffic Monitonng Sites

Railroad Grade Crossing

General
Devices .
Surfaces

Clearance at Railroad/Highway Structures

I-5-10
I-6-20
I-56-30
I-5-40
I-5-50
I-5-80
I-5-90

I-6-10
I-6-20
I-6- 30
I-6- 40



Chapter 7

71

72
721
722
723

73
7.31
732
733
734
735
736
737
738
739

74
741
742
743
744
745
746
747
748
749

Chapter 8
81
82

Signing, Marking, Lighting and Signals
General

nnnnnnnn -1 AA___

igning ana iviarking

Design Cntena
Wind Loading Cntena - Signs
Project Coordination

Lighting

Design Cntena
Conventional Lighting Cntena
High-Mast Lighting Cnteria
Pole Design Cntena
Underdeck Lighting Cntena
Foundations Cntena

Wind Loading Cntena - Lighting
Lighting Project Coordination
Voltage Drop Cntena

Traffic Signals

Design Cntena .

Certification and Specialty Items

Stop Line Location

Controller Timing

Left Turn Treatments

Signal Preemption

Intersection Design - Lane Configuration
Signal Loops

Wind Loading Cntena - Traffic Signals

Bicycles and Pedestrian Facilities
General
Sidewalks

-7-10
I-7-20
I-7-30
I-7-30

I-7-50

I-7-60
I-7-60
I-7-70
I-7-80
I-7-80
I-7-90
-7-100
I-7-100
I-7-110
I-7-130
1-7-14 0
I-7-14 0
I-7-150
I-7-150
I-7-16 0
I-7-16 0
I-7-19 0
I-7-19 0
I-7-22 0
I-7-22 0

I-8-10
I-8-20



83
84

Chapter 9
91

Handicap Access
Bicycle Facilities .

Landscaping
General

Chapter 10 Work Zone Traffic Control

101
102
103
104
105
106

107

108
109

1010

10 11

General
References
Comprehensive Work Zone Traffic Control Planning
Traffic Control Plans
TCP Development
Coordination
1061 FHWA Review
106.2 Phase Submittals .
Work Zone Traffic Control Training
1071 Background
1072 Training Requirements
Traffic Control Devices
Signs
10 9.1 Advance Warning Signs
10.9.2 Length of Construction Sign
10.9.3 Sign Covenng
10.9.4 Existing Signs
Lighting Units
10101 Warning Lights .
10102 Advance Warning Arrow Panels
10.103 Vanable Message Signs . ....
10.10 4 Traffic Signals
Channelizing Devices

Vi

1-8-40
-8-50

-9-10

-10-10
I-10-20
I-10-30
[-10-50
I-10-70
I-10-11 0
1-10-120
I-10-120
[-10-130
[-10-130
I-10-13 0
I-10-14 0
I-10-150
I-10-150
I-10-150
I-10-150
I-10-16 0
I-10-17 0
I-10-17 0
-10-18 0
1-10-190
I-10-22 0
-10-23 0



1012

10 13

10 14

1015

10111 Type Il Devices

10112 Separation Devices
i0113 Channelizing Device Alternates
Pavement Markings

10121 Removing Pavement Markings
10122 Reflectonzed Raised Pavement Marker
10123 Work Zone Markings

Safety Appurtenances for Work Zones
1013 1 Traffic Barners
10132 Portable Concrete Safety Shapes
10133 End Treatments .
10134 Modifications of Existing Barners
10135 Crash Cushion
10136 Truck Mounted Attenuator

Flaggers
10141 General
10.14 2 Location of Flaggers
10143 Police Agencies

Layouts
10161 Taper Lengths
101562 Intersecting Road Signing and Signals
10153 Sight Distance to Delineation Devices
10.154 Pedestnans and Bicyclists
10.155 Superelevation
10156 Lane Widths
10157 Lane Closure Analysis
10158 Detours
10159 Above Ground Hazards
101510 Drop offs in Work Zones
10.15 11 Narrow Bndges

Vil

I-10-23 0
I-10-23 0
1-10-24 0
I-10-25 0
I-10-25 0
I-10-25 0
I-10-25 0
1-10-27 0
1-10-27 0
1-10-27 0
I-10-28 0
1-10-28 0
1-10-28 0
I-10-29 0
I-10-31 0
I-10-31 0
I-10-310
1-10-310
I-10-32 0
1-10-32 0
I-10-33 0
1-10-34 0
I-10-34 0
1-10-34 0
[-10-35 0
I-10-350
I-10-48 0
I-10-49 0
I-10-50 0
I-10-50 0



10 16

101512  Existing Highway Lighting
101513 Work Area Access
101514 Pay ltems and Quantities

Speed Zoning

1016 1 Regulatory Speeds in Work Zones
1016 2 Advisory Speeds in Work Zones

Chapter 11

111
112
113

Chapter 12

121

Chapter 13

131
132

133
134
135
136

13.2.1
13.22
13.2.3
1324

Chapter 14

141
142

Pay Iltems, Quantities and Specifications
Pay ltems and Quantities and Specifications
New Pay ltems

Plan Notes

Right-of-Way
General

Project Development

General

Process .
Five Year Work Program
PD & E Process
Final Design
Project Letting

3R Design

In-House (DOT) Design

Consultant Design

Project Scheduling .

Data Collection
General
Project Data

viii

I-10-50 0
I-10-510
I-10-51 0
1-10-52 0
1-10-52 0
I-10-56 0

-11-1 0
I-11- 40
-11- 40

-12- 10

I-13-10
-13-10
I-13-10
I-13-20
I-13-30
[-13-30
I-13-50
I-13-70
I-13-80
[-13-90

1-14- 10
I-14-10



1421 Project Description -14-10

1422 Project Number 1-14- 20
1423 Project Cost [-14- 20
1424 Production Schedule I-14- 20
14 3 Design Data -14- 30
14 31 Surveys -14- 30
1432 Traffic Data -14-50
1433 Pavement Design [-14-50
1434 Environmental Documents I-14- 50
1435 Onginal Plans -14-60
1436 Accident Data -14-6 0
14 4 List of Requests and Contacts -14-70

Chapter 15 Scheduled Submittals

151 General -15-10
152 Design Plans Phase Review Submittal -156-20
1521 Plans Disposition I-15-30
153 Other Submittals and Requests . -15- 40
15 3.1 Structures (Bndges, Walls and Buildings) I-15- 40
16.32 Surveys I-15-70
1533 Typical Sections [-15-80
15634 Pavement Design [-15-13 0
1635 Permits .o .. I-15-130
1536 Right-of-Way Surveying and Mapping I-15-150
1637 Value Engineenng .. I-15-17 0

Chapter 16 Quality Control
16 1 General . ce . .. I-16-10



Chapter 17 Quality Assurance

17 1
17 2
17 3
17 4
175
176
177

General

Authority

Areas of Responsibility
Cntical Areas to be Monitored
Documentation

Consultants Role

Training

Chapters 18 Pay Items

18 1
18 2
183
18 4
185
186

General

Pay ltems

CES

Computation Book
Contract Time
Shop Drawings

Chapters 19 Signing and Sealing Design Drawings

191
192

193
194

195

General .. .....
Signing and Sealing of Plans . ... ...
19.2.1 OngnalPlans . ... .. .. ......
1922 Record Set
Signing and Sealing other Engineenng Documents
Signing and Sealing of Revisions
19 41 Revisions to Plans
19.4.2 Revisions to Engineenng Documents
Information Requinng Certification
1951 18 Kip Equivalent Single Axle Loads
1956.2 Project Traffic (to be Used for Design)

-17-10
-17-30
I-17-40
-17-50
-17-70
I-17- 80
-17-90

I-18-10
I-18- 10
I-18-20
I-18-20
[-18-20
I-18-30

-19-10
-19-20
1-19-20
-18-20
I-19- 30
[-19- 40
I-19- 40
I-19- 40
I-18-50
I-19-50
I-19-60



Chapter 20

201

202

203

2011
2012
2013
2014
2015
2016
20.17
2018
2019

2021
2022
2023
2024
2025

Chapter 21

211
212

213
214
215
216
217

2121
2122

Plans Processing and Revisions
Plans Processing
District Processing
Roadway Design Office
Specifications
Preliminary Estimates
Reprographics
Federal-Aid Office
Production Management
Contracts Administration Office
Construction Office
Plan and Specification Revisions
Signed and Sealed
Signed, Sealed and Shipped (not reproduced)
Signed, Sealed, Shipped and Reproduced
Let to Contract (LTC)
Complete Project Revisions
Automated Plans (CADD)

Consultant Project Management
General
Project Definition
Project Concept Report
Scope of Services
Consultant Acquisition
Technical Management
Contract Administration
Scheduling and Coordination
Consultant Use of Department Computer Programs

Xi

I-20- 10
-20- 10
1-20- 20
-20- 30
1-20-90
[-20- 90
[-20-10 0
I-20-10 0
I-20-11 0
[-20-11 0
1-20-13 0
1-20-14 0
I-20-150
1-20-16 0
[-20-21 0
[-20-23 0
I-20-23 0

-21-10
-21-20
I-21-20
-21-20
[-21- 30
1-21-30
-21- 40
I-21- 40
-21-50



Chapter 22 Architectural Plans

221
222
223
224
225

22 6

227

General

Codes, Rules and Regulations
Standard Document Requirements .
Schematic Design Phase Requirements
Design Development Phase

2251 General

2252 Development Procedures
2253 Reviews

2254 Submission Requirements

Contract Document Phase

2261 General

2262 Development Procedures

2263 Review and Approvals

2264 Documents Required

2265 Release for Pnnting

22 6.6 Pre-Bid Conference
Construction Phase Requirements .

2271 General

2272 Preconstruction Conference

2273 Penodic Construction Conference

2274 Shop Drawings, Matenals and Equipment Submittals
2274 Clanfication Drawings and Specifications

22.7.5 Substantial Completion .

2276 Final Acceptance and Contract Close-out

Chapter 23 Design Exceptions

231
232

General
Department Design Standards and Cntena

X

-22- 10
-22- 30
[-22- 8 0
I-22-10 0
1-22-130
I-22-13 0
[-22-13 0
I-22-13 0
I-22-14 0
1-22-350
1-22-35 0
[-22-35 0
1-22-350
I-22-37 0
1-22-41 0
-22-41 0
I-22-42 0
[-22-42 0
I-22-42 0
[-22-42 0
1-22-43 0
I-22-44 0
1-22-45 0
1-22-46 0

1-23-10
-23-10



233 Design Exceptions
234 Design Vanations

Chapter 24 Certification Acceptance (CA)
241 General

24 2 CA Coverage
2421 Areas Not Included
243 CA Responsibilities
24 4 CA Documentation and Reviews

X

I-23-20
-23-20

1-24- 10
1-24- 20
l-24- 20
l-24- 50
1-24- 9 0



Xiv



LIST OF EXHIBITS

asiis=g]

Geometrics

Interstate and Expressway

Shoulder Widths

Added Paved Shoulders
Standard Pavement
Cross Slope

Earthwork

Basic Process

Cut, Subsoil Excavation, Fill

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

Roadside Safety

Recovery Area and Clear
Zone Distance

Minimum Standards for Canal
Hazards

Utilities
Reproduction Request
(Utiity Bluelines)

Work Zone Traffic Control
Lane Closures

Pay Items, Quantities and
Specifications
Pay Item Request Form

Project Development

Plans Process Flow Chart

Design Project Activities
Flow Chart

Xv

ANIERnS

NUMBER

- 2-A
l- 2-B
l-2-C
-3-A
-3-B

I-3-C

- 4-A

- 4-B

I- 5-A

I-10-A

I-11-A

I-13-A

I-13-B

l-4-40

-4-70

I-5-100

I-10-37 0

I-11-50

I-13- 40

I-13-11 0



Data Collection
Transmittal Letter to
Highway Statistic

Engineers I-14-A i-14-11 0

Soils Engineer I-14-B [-14-12 0
Request for Survey 1-14-C I-14-13 0
Transmittal Letter to

Matenals Engineer I-14-D [-14-150

Environmental Permit Coord I-14-E i-14-16 0

Distnct Railroad Coord I-14-F 1-14-17 0

Utilties Engineer I-14-G [-14-18 0
Computation Book Transmittal I-14-H 1-14-19 0
Request for CADD and Cross-

Sections I-14-1 1-14-20 0
Scheduled Submittals
Typical Section Data Sheet

(Consultant) I-15-A I-15-90
Typical Section Data Sheet

(In-House) I-15-B [-15-10 0
Proposed Typical Section

(Consultant) I-15-C I-15-11 0
Proposed Typical Section

(In-House) 1-15-D I-15-120
Plans Processing and Revisions
Contract File List - 1-20-A 1-20- 40
Environmental Re-evaluation/

CEl Recommendation I-20-B [-20-50
Final Plans Transmittal Letter I-20-C -20- 70
Plans Processing Procedure I-20-D I-20- 8 0
Rewvision Letter I-20-E 1-20-18 0
Plans Key Sheet I-20-F [-20-20 0
Sample Revision Letter I-20-G 1-20-24 0
Architectural Plans
Title Block Requirements I-22-A I-22-47 0
Title Block [-22-B 1-22-48 0
Title Sheets, Pages and

Covers I-22-C 1-22-50 0
Key Sheet I-22-D [-22-51 0
Standard Method of Area

Calculation and Space

Measurement I-22-E 1-22-63 0

Xvi



Area Analysis - Summary
Facilities Computation Form

Design Exceptions
Request for Exception -
Non-CA Projects
Request for Exception -
CA Projects
Request for Vanation -

Non-CA Projects

Certification Acceptance

Certification Acceptance Approval
and Concurrence Process
Response to Phase Reviews -

CA Projects

Request for Design Vanation -

CA Projects

Special Provisions Transmittal -

CA Projects

Xvii

I-24-A
I-24-B
I-24-C

I-24-D

I-22-58 0
1-22-59 0

I-23- 40
I-23-50

I-23-6 0

I-24-10 0
I-24-11 0
1-24-12 0

1-24-13 0



Revised 12/08/92



VOLUME 1

INTRODUCTION

The Roadway Design Criteria_and Process Manual 1s part of a two volume set of
guidelines, standards and techmques used to develop roadway plans for the Florida

Department of Transportation

Thus volume contarns the Florida DOT’s roadway design criter1a, which, along with other
Florida DOT publications, establish highway design policy This manual includes both

design criteria and matenal describing the design process

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

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

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

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

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

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

XIX Revised 02/15/90



DESIGN CRITERIA AND REFERENCES

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

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

highway plans

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

calling 904-488-9220
o Manual of Uniform Mimimmum Standards for Design,

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

o  Flonda’s Geometnic Design Guide for Resurfacing, Restoration
and Rehabilitation of Streets and Highways (3R Manual - Orange
Book) Doc No. 625-010-004-a

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

o  Policy and Guidelines for Vehicular Connections to Roads on the

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

o Standard Speaifications for Road and Bridge Construction and
Supplements

o Bicycle Faalities Planning and Design Manual

o CADD Roadway Standards and Guidelines
Doc. No 625-010-007 - Available from Office of Design, Attn
CADD Development, Mail Station 32, 904-487-1700

o Dramage Manual - Doc No 625-040-XXX

Rewvised 02/15/90 XX



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

Soils and Foundations Manual

Doc No 675-020-012-a

Project Development and Environmental Guidelines

Doc No 625-010-002-a

Flexible Pavement Design Manual for New Construction

and for Rehabilitation

Doc No 625-010-002

Rigid Pavement Rehabilitation Manual

Doc No 625-010-005

Jointed Plain Concrete Pavement Design Manual

Doc No 625-010-006

R/W Survey and Mapping Manual

Doc No 575-010-000a

Location Survey Manual

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

Utility Accommodation Guide

710-020-0019 Procedure

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

Basis of Esitmates Manual

Doc No 001-600-210-a

Contract Eshmating System

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

Project Management Guidelines

XX1 Revised 02/15/90



o Landscaping Guidelines
Doc No 650-050-001b - Available from Office of Environment,
Mail Station 37, 904-488-2911

o Railroad Procedures Manual
Doc No 725-080-XXX - Available from Rail Bureau, Mail Station
25, 904-488-5704

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

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

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

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

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

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

o Geometric_Design Guide for Resurfacing, Restoration, and
Rehabilitation (R-R-R) of Highways and Streets (Purple Book)
o A Gude on Safety Rest Areas for the National System of

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

of-Way
Revised 12/08/92 xxi1




13

14

o

© © © © o

A Gude for Bicycle Routes

A Gude for Accommodating Utlities on Highway Rights-of-

Way
A Policy on Access Between Adjacent Railroads and Interstate

Highways
Roadside Design Guide
Standard Specifications for Structural Suports for Hichway

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

A Gude on Erecting Mailboxes on Highways

Guidelines for Value Engineening
A Guide for Highway Landscape and Environmental Design
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Chapter 1

DESTIGN PARAMETERS

1.1 General

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

The identification of applicable design controls 1s basic to

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

The existing and design year traffic volumes, the traffic
composition, directional distribution and design speed are all
essential elements to the calculation of highway capacity, levels of
service and pavement structural designs. This traffic information
m:stbedevelq:edandappmveddurmgtheprogramningarximmect
Development and Envirormental (PD&E) studies stages of each project.
PD&Estlxiiesmaymtbeperfonnedonallpmjects. When that i1s the
case the necessary traffic studies must be part of the design
process.

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

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

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

Transportation Research Board Highway Capacity Manual provide the detailed analysis

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

design speed to be adopted at the preliminary design level

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

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

operations model should be used
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1.4 Roadway Functional Classification

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

similar defimitions, and establish classifications for road design in the State of Florida

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

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

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

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

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

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

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

o changes 1n design speed.
o changes 1n cross section.
© Incampatibllity in geometry and operational requirements.

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

the facility, and lack of necessary funding.

There are two major types of design inconsistencies relative to cross
sectaion. These are point 1inconsistencies and a general
incompatibility between cross section and aligrment. A point
inconsistency may be, for example, the narrowing of lane widths, a
narrow bridge, a lane drop, or a change from multi~lane section to
two lanes.

Acrusssectlmxalnnorxslsternylsusallyﬂxeresxltofupgradlrga
highway cross section without upgrading the aligmment. Sometimes
pavemerrtsarewmenedarxiskmldetsaddedmanoldertwolane
highway. The wider cross section on an old alignment might convey a
conflicting message to the driver and lead to an 1nappropriate
expectamybasedmthevimalaspectsofthecmsssectlm, because
crosssectlmfeamramnbemreappaxentthantlwahgmnent.

I-1-6.0



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

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

Design 1inconsistencies can result in draver uncertainty, an increase
mrespcnsetimearxianlncreasemtheprobabllltyofmappropnate
driver response.

Drlverexpectancyrelatestothereadlnssofthednvertoresponi
to events, situations, or the presentation of information. It can be
defined as an inclination, based on previous experience, to respond
in a set manner to a roadway or traffic situation. It should be
stx&sedthatthemitialreﬂponseistotheexpectedsituatlon
rather than the actual one.
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Expectancy can affect the perception and use of information. In most
circumstances, the expected and actual conditions are the same.
However, when design inconsistencies occur and a driver’s expectancy
is incorrect, it takes longer to respond properly, there may be no
response, or the response may be 1nappropriate to actual condations.

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

I-1-8.0



1.7 Aesthetics

Highways are built first and foremost for functional purposes, but the designer should be
sensitive to how the highway will be perceived by the users Designing-in aesthetics 1s
more than just providing for landscape plantings The roadway should blend into the
landscape, avoiding large cuts and fills, and round side slopes into the existing terrain
Horizontal and vertical alignment should be coordinated so that a driver has an
opportunity to gain a sense of the local environment Combinations of horizontal and
crest vertical curves, and broken-back curves should be avoided Excessively long tangent

sections become monotonous Either curvature or other features should be added to

maintain drivers interest

Application of the clear zone concept discussed 1n Chapter 4 of this volume will result
1 a clean, uncluttered and pleasing roadside Landscaping of the roadside should be
considered early in the design process, so that plantings blend in with the geometric
design Chapter 9 of this volume discusses landscape design criteria At times extra
nght-of-way may be obtained for treatments 1f the need 1s 1dentified early
Retention/detention ponds and other wetlands can be attractive if well-designed and

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

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

appurtenances and signs to clutter the view

“Streetscaping” techniques 1n urban areas include an emphasis on pedestrian
accommodation, trees and other plantings, access control, careful signing, and zoning
restrictions on commercial signs Parkways, and other roads specifically intended for
pleasing aesthetics should be designed by a multi-disciplined team 1including landscape

architects and planners
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1.8 Access Management

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

"

System substantiated by an engineering study

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

improvement process

14-97 003(1)(b)

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

Florida Statutes, and existing median openings, and signals are not

required to meet the interim standards of the assigned classification

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

brought mnto reasonable conformance with the standards of the

assigned classification or the interim standards where new connection

permuts are granted for sigmificant changes in property use, or as

changes to the roadway design allow  Applicants issued permuts

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

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

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

Existing connections that are to remain are not required to be shown on the plans, but are
to be reconstructed at their existing location 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 1n the
District (1 e, the District Permits Engineer) and those responsible for access management
highway classification (1e, District Planning)  Any changes or revocation of a

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

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

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

It should be noted that if there are any conflicts between this policy and the Rules, the
Rules (14-96 and 14-97) shall govern
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Chapter 2
GHMETRICS

2.1 Standards

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

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

reflect judgments by the Department as to appropriate applications
for conditions in Florida.

2.1.1 Fixed Standards.

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

Fixed standards apply principally to projects of new
construction. These standards are also desirable for
rehabilitation and resurfacing projects, but i1t sometimes becomes
necessary to accept a less desirable standard because of
econamnlc, soclal or envirommental considerations.
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2.1.2 Design Standard Rarnges

Many standards will be expressed 1n terms of a range of
acceptable values. Examples are criteria for elements such as
sight distance, degree of curvature, median width, vertical and
lateral clearances, and slopes. Many of these elements are
closely related to traffic safety. The designer should always
attempt to satisfy the mad to upper portion of the range. The
lower portion of ranges should be used only when dictated by
serious constraints imposed by economics, envirommental
considerations or similar considerations. While minimm values
may be acceptable, the accumlative affect of establishing all
critical design parameters at the mnimm, may result in a
project of marginal safety for motorists, pedestrians and
bicyclists. Minimm values may also 11mt future rehabilitation
options.

Many design standard considerations are related directly to the
design speed, 1including vertical and horizontal geametry and
required sight distances. Always provide at least the mininmum
values for these standards, regardless of traffic volumes,
functional class:.fllc::tlm or any other considerations. The
minimum design w are very closely related to traffic
safety and cannot be compromised without an approved design
exception.

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

2.2.1 Through lanes

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

In general, lane widths should be as wide as possible (up to 12
feet) whenever it i1s reasonable and prudent. The following shall
be minimm criteria:

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

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

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

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

b. Facility operates under interrupted - flow conditions.

c. Low Desagn Speed (40 MFH or less).

d. Intersection Design controls are not adversely affected.

e. Design hour truck volume i1s 10% or less.
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The AASHTO Policy on Geametric Design gives further quidance.

Collectors (Major and Mino r) - 11 foot lane widths should be

used. 12 foot 1armmybeprwidedmmalunlaneh19fmys
urder the following conditions:

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

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

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

12 footlarmshallbeprwmedmurbanlnmstnalareasn&xen
right-of-way 1s available.

The AASHIO Policy on Geametric Design gives further guidance an
selection of lane widths.

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

2.2.2 Transitions of Pavement Widths

Mwnmwpavanentwidthsaremts:bstaxmiallygreaterﬂlanthe
Joining pavement, grade differentials are slight and future
widening 1s expected, striped transitions may be considered. Aan
alternative approach is an abrupt change 1in width, with
appropriate pavement markings, reflectors and rumble strips.
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2.2.3 Wide aud lanes

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

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

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

o Allow a motorist to pass a bicyclist without delay.

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

o Improve drainage in constricted areas.

Wide curb lanes are to be provided as the minimm treatment in
conjunction with other rovadway improvements (curb and qutter
construction) in or within one mile of all urbamized (population
50,000 or more) areas unless right of way is inadequate and the
cost associated with acquisition for this purpose is not
feasible. For those projects that require additional
right-of-way for the construction of the road, the additional
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width to provide wide curb lanes will be acquired unless the
excesssp e cases
additional cost 1s sifaes. 11

footoontmnzsm-myunnlarmorpamtedmedmmybeused
mﬂerintempredflwcpexatingcorﬂlticmsatWSpeeds up through
40 MPH. The presence of heavy truck traffic (design hour trucks
greater than 10%) and intersection design controls should be
evaluated in reducing the center-most lane to 11 feet. The minimm
width for caub lanes is 14 feet, measured from the edge of the
adjacem:travellanetoﬂlelipofthegutter, or 15 feet to the face
of the curb, ifthelfoct61rd1gutte.rlsmtoorstmcted.

Heavily congested roadways with sigmficant levels of commerce and
mmermsmtersecticmareservedb&stmthmdec\mblmtmtare
not marked as a bike lane or bike route. In no case should an edge
11nebemarked20r3feetmmald,foothdewxblane, since this
terﬂstodmamxelblcycllstsmtoaspaceﬁntlstoonanw.

WldeaxxblarmamalsotobecorSldenadinurbanareas (5,000 -
50,000 population) based on anticipated bicycle travel needs as
previously identified.

Urban resurfacing projects may include restriping to provide wide
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2.2.4 Other lane Widths

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

Ramp widths are discussed 1n detail in the AASHIO Policy on
Geametric Design.

2.2.5 Bicycle Ianes

Bicycle lanes (4 foot minimm width) may be warranted in lieu of
wide curb lanes i1n scme areas of the State. Collectors and the
more lightly traveled arterials that have only a moderate level
of commerce, and have fewer turning movements, may serve
bicyclists with a bike lane.

Roadway sections with low to moderate traffic amd where it 1is
desirable to attract bicyclists should be considered for 4 foot
wide bike lanes in the imtial roadway improvement. A 4 foot
mmmm width with urban curb and gqutter construction or 5 foot
mmmm width with rural type (o curb) construction will be
required.

Chapter 8 of this volume discusses bicycle facility design
criteria in detail.

I-2-8.0



2.2.6 Shoulder Widths

Shoulder width criteria are provided i1n the AASHTO Policy on
Geametric Design and the Florida Green Bock. In addaition to the
stx;qastedarﬂmmimmcntenapmserrtedhﬂxosevolmnes, it 1s
the Department’s policy that 4 foot paved shoulders are required
on all new construction, reconstruction and lane addition
projects for rural, open drainage, free access highways of the
following types (does not apply to urban curb and gutter
constructaon) :

On all two-lane principal arterial highways.

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

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

On all coastal routes where material 1s of poor quality
for growing grass. This will generally be within 1/2
mleoftheooasthxtmayextenibeyondtlusmsane
projects. A project-by-project evaluation based on

On all projects in or within one mile of urbanized
areas with a post construction ADT greater than 1600.
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f. motherpmjectsmurbanandnzralamas,basedm
safety and operaticnal needs (including anticipated
bicycle travel) .

g. On projects within 5 miles of urbanized areas where
adjacent development is such that significant

pedestrian travel would be expected and post

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

h. ’I\mtofwrfootpavedshmlderscanbeusedinother
areas where pavement dropoffs or problems with turf
shoulders exists. Maintenance and construction
personnel should be consulted for applicable locations

Roadway Design Standard, Index 104 (Erosion Control Details for
Permanent Construction) should be applied on all projects. Index 105
shouldbeappliedatfheedgeofslnﬂderpavementonexmtlng
facilities.

Specific widths have also been adopted for interstate, expressway,
single and double lane ramps and collector-distributor road
shoulders. Total shoulder widths, paved shoulder widths, widths of
paved shoulder separations between through pavement edge and the near
edge of any shoulder gutter are given for both right (outside) and
left (inside) edges of the roadway. These widths and clearances are
1llustrated in Exhibat I-2-A.
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It 1s desirable to pave the outside shoulder and adjacent area
under overpass bridges on all projects that do not normally
include paved shoulders. This shoulder pavement will provide
additional safety, enhance drainage, reduce maintenance and
improve appearance. When paved shoulders are not normally
provided, indicate paving for the ocutside shoulders in accordance
with Exhibit Ex-I-2-B.

2.2.7 lamits of Friction Course on Shoulders

Friction courses on limited access facilities shall be extended
onefoortorrtoboththemadlanardqrt;s1deshmlders. FC-1 or
FC-4, 1f used on ramps, may be extended one foot onto both the
inside and outside shoulders.

Fraiction courses (FC-1, FC-2 or FC-4) should be extended the full
width of the shoulder on free access highways because of
bicyclist usage. Terminating the friction course at the edge of
travel lane or within the paved shoulder is considered to be a
safety problem for bicyclists since they must cross over the
drop-off. Bicyclists in rural areas use the mainline pavement
anicmsstotlmshoulderMacarapproadmfmnb&irﬁ.
Most paved shoulders on free access facilities are 4 foot 1in
width.
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2.3 Other Cross Section Elements

231 Cross Slopes

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

0 01 and crown crossover shall not exceed 0 04

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

shoulder should not exceed 0 07 foot per foot

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

other cross section elements 1n detail

2 32 Roadway Structure

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

mtial cost and the esimated cost of maintenance
Cniteria and procedures for selecting the type of pavement and the structural

design of the vanous surfacing courses are discussed in the pavement design

manuals
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233 Side Slope and Side Ditches

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

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

volume

2 34 Border Width

Border width requurements for urban collector and arterial highways for new
construction or major modifications to existing faciliies (with curb or curb

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

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

conditions, 1 e 1n areas with overhead utihties

The standard sidewalk width with a mimimum 2’ grass strip adjacent to the
curb 1s 5 foot When the sidewalk 1s adjacent to a curb, the width of the

stdewalk shall be a minimum of 6 feet
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2.4 Horizontal Aligmment

2.4.1 General

Design speed is the principal factor controlling horizontal
aligmment. 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 comditions. Guidelines for same of these
decisions are ocutlined in Section III of the Florida Green Book.
Limiting values on degrees of curvature are also given in the
Green Book, Section III.

2.4.2 Supplemental Aligment Control

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

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

Length of Horizental Qnves

AL WALl Vs

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

Where S = Design Speed

The desirable length should be provided to the maxamum extent
practical on new construction projects. The mimimum length may
be necessary for major modifications of existing facilities and
awviromentally sensitive areas. Values less than the minimm
stated for interstate may be necessary in developed or
envirommentally sensitive areas.

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

existing facilities.

For design, the aesthetic control given above should be
considered where practical, but may be compramised where other
considerations warrant such action. Discerrment of alignment
changes 1n an urban setting 1s nomally minimal due to the
masking effects of development, traffic signs, various items of
Interest and similar distracting stamali.
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Curves should be of such length to provide at least a mimimum of 200 feet of

full superelevation within the curve when superelevation 1s required

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

curves on turning roadways

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

highway

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

highway exceed the following

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

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

required if these formulas are used

Short curves may be desirable at the above locations in ieu of angular breaks
If the maximum deflection without curvature as given above 1s not exceeded,
the minumum length of curve given in the AASHTO Policy on Geometrnic

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

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

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

tangent length should be determined as follows

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

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

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

curve)

Sound engineering judgement for establishing the horizontal curve lengths
and transition lengths between reverse curves should always be used Before
utihzing lengths less than noted above, full documentation and justification
should be placed into the project file  Transition lengths should be
sufficiently long to take water off the pavement without allowing 1t to flow

back across the pavement

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

more than 50% greater than the sharper curve

243 Two Lane to Four Lane Transitions

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

at the end of himited access rnight-of-way at interchange locations
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2.5 Vertical Aligment

The profile grade line defines the vertical aligmment for road and
street construction. As with other design elements, the
characteristics of vertical alignment are influenced greatly by basic
controls related to design speed, traffic volumes, functional
classification, drainage and terrain conditions. Within these basic
controls, several general craiteria miust be considered. These
considerations, along with some specific limting values, are
presented in Section III of the Florida Green Book.

The Department’s mimimum for structure clearance over all highways
provides for 16 feet. Exceptions to this policy shall be permitted
only when justified by extemiating circumstances. This clearance
should be increased on new facilities to allow for resurfacing.
Increased clearance from 16 foot-3 ches to 16 foot-6 inches 1s
recammended. The Structures - Sx\é\\ﬁ:i “fx?referenced for details
on clearances for all types of structures.

Clearance required above design high water for roadway base courses,
as well as the limiting relationships between shoulder/pavement
elevations vs. high water and flood elevations, are discussed ard
charted i1n Chapter 6, "Roadway Grades," Volume 2A of the Florida
Drainage Manual.

Clearance over major underground utilities is also a vertical
aligrment control.

and Troddic

The RoadwayI\Des1gn Standards Index 205 & 280 lists mimamum covers and
maximum f111 heights for all types of g culverts.
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2.6 Superelevation

Superelevation and transition standards and the application of those
standards are discussed and detailed in the Florida Green Book ard
the Roadway Design Standard Indexes 510 and 511. Further discussaion,
11lustrations and charts are to be found in Chapters III and VI thru
IX of the AASHTO Policy on Geametric Design. The AASHTIO publication
covers the full rarge of design values, therefore, the use of those
design gquides and aids 1s restricted by maximmm and mimimum rates
established for use in Florida.
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2.7 Cross Sections

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

Plans Preparation and Assenmbly.

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

The designer should use the development of the final cross sections
asastepbystepgtudemassurmgtlmproperfltofthevarims
1tanstobe1m1uded1ntheconstn1ctlonplars. As cross section
elements are assembled, they provide clear evidence of the
ncampatibility of certain design features, thus allowing adjustments
to be made, or exceptions to be verified, before other designs and
plan developments have advanced to a point that revisions would be
cumbersame and costly.

Cmsssectlonpreparationarxistudylsalsoan%serrtialelenentm
the preparation of staged construction plans, sequence of
ccmstruction and traffic control plans, particularly where there are
detour or bypass aligmments to be considered.
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2.8 Intersections amd Interchanges

Design guades amd criteria presented heretofore are also applicable
to the proper design of intersections, wncluding interchanges with
their inherent ramps, speed change, merging and weaving lanes.
Because high speed maneuvers and at-grade merging ard crossing
patterns impose additional responses and respansibilities upon the
draver, 1tismm|bentuponthedeslgnertoeasethcsedr1ver
decisions and responses to the extent possible. Addational and
extended criteria and guidelines are necessary for the desagner to
accomplish his tasks 1n a manner that wi1ll provide safety,
reliability and unformity for the driver.

Where curb i1s desirable for delineation and channelization, at
islands on rural highways, the full approach shoulder wadth on the
main roadway should be carried through the interchange or
intersection. Onuxbansectmrsthlsmzbslm:ldmtexm'oad)onthe
refuge lane (1f provided on the approach section) and the full
section should be carried through the intersection or interchange.

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

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

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

For rural interchanges, limited access will extend along the crossroad to a
pomnt 300 feet minimum beyond the end of the acceleration or deceleration
taper In the event these points are not opposite, the point most remote from
the project will be the control and the limited access on both sides will end at
that station along the crossroad Where no taper 1s used, the limited access
will be carried to a point 300 feet minimum beyond the radius point of the
return. In this case also, the radius pownt most remote from the project will
control

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

In both cases of interchanges i1n rural and urban areas, a cross-over may be
centered no less than 50 feet beyond the end of limited access except that a
minimum distance of 660 feet to the ramp median opening will be required 1In
no case should access be permitted between the interchange proper and the
cross-over as established by this criteria

For partial cloverleaf, the limited access right-of-way along the cross road on
that side having no ramp will extend to a point opposite that point controlled
by the ramp

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

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

Revised 12/06/90
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2.10 Design of Rural Projects

Highway designs should begin with the f ollowing steps

—

Famiharization of the squad leader with pertinent project data

2. Indexing field notes

3 Checking field notes

4 Drawing proposed typical section or sections

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

6 Outlining the drainage map

7 Plotting alignment, topography and profile of outfalls

remedial measures by realignment A check should also be made of
undesirable horizontal-vertical curve combinations

2.10 1 Profiles

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

o A minimum stopping sight distance, based on the design speed,
should be maintained throughout the entire Project The
minimum length of vertical curves wil be adhered to as
established by the Florida Green Book Values approaching, or
at the upper Iimit of, the range should be used for design
wherever conditions permit
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Established clearance between the bottom of base and design high
water (DHW) must be maintained Superelevation of curves must
be taken into account Standard clearance values for FDOT

standard base options and subgrade materials are as follows

Interstate, Expressway and Rural-type Section Multi-Lane

Mainline 3 feet
Ramps 2 feet
Ramp Terminals at Crossroads 1 foot
Rural Two-Lane (ADT > 1500 vpd) 2 feet
All Other Facilities Including Urban 1 foot

The elevation of the design high water should be obtamned from
the drainage engineer Clearances other than those above should
only be set after input 1s received from the pavement design
engineer, the geotechnical engineer, and the drainage engineer and

must be fully documented 1n the project file

Note Guidance on determination of DHW 1s contained in Chapter

6, Volume 2A of the Drainage Manual

Grades should not exceed the established ranges, maximum or

minimum

Soils data should be examined for the possibility of elminating or

reducing the undercutting of unsuitable material

Crest vertical curvature that results mn restricted passing sight

distance for two lane roads should be avoided
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0  Sizes of existing drainage structures may give some indication of
dramage requirements and allow establishment of grades that will

provide the required cover

©  When railroads are crossed at grade, the proposed grade must
meet the rail elevations The District Railroad Coordinator can
determine 1f a railroad track adjustment 1s necessary or planned by
the railroad company The grades of Intersecting streets or

highways also should be matched as closely as possible

0  Economy of construction 1s an important factor n establishing
grades Total earthwork should be held to a mmimum When
practical, cuts should produce sufficient material for construction

of fills

2102 Cross Sections

The roadway cross section ground lines can be plotted using the tentative
grade for spacing the sections The ground hne, ground line elevation at the
centerline of survey, and the station number are then plotted Cross sections
at driveways are also plotted as necessary to determine access requirements
These may be prepared for file documentation only and not for plans

insertion

Prints of the typical sections, cross sections, plan and profile sheets will be
sent to the District Geotechnical Engineer for use i obtaining soils data Any
subsequent changes in alignment, grade or typical section should be
forwarded to the Geotechnical Engineer for reconsideration of
recommendations. All projects with unsuitable materials, whether they are

to be removed or left in place, should have the Phase III plans reviewed by
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the Geotechnical Engineer for final concurrence The District Dramnage

Engineer needs similar information for grade review

Outfall and infall ditch surveys can now be plotted Alignment, topography
and profile for each ditch are plotted Cross sections are plotted after 1t has
been determuned at which locations outfall ditches will be constructed
Property lines should be shown to assure field consideration of right-of-way
takings, including access The preliminary plan and profile sheets will be

used 1n the field inspection of drainage and later in establishing lateral ditch

grades

The roadway cross section templates are plotted now Any special ditches
should be planned at this stage On superelevated curves in well drained
soils, the same elevation for both ditches need not be maintained unless
dramage considerations dictate otherwise The standard depth ditch 1s 35
feet deep, measured from the shoulder point Use of standard depth ditch
design 1n superelevated sections must be carefully considered The shoulder
point varies with superelevation and could create steep grades or flat spots
Consider the use of special ditches 1n these areas or note that the ditch 1s to
be measured at an adjusted depth Special ditch grades must be used when
necessary to avoid water pockets The use of too flat a ditch may create a
trapped or poorly drained area and potentially have water reach the

pavement under severe rainfall events

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

templates.

2103 Preliminary Review

The grades can now be re-examined for possible improvements such as
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Elimination of poor grade alignment combinations
Improved passing sight distance

Avoidance of unnecessary handling of unsuitable materal

© © © o

Accommodation of special conditions revealed by examination of the
plotted roadway cross sections
o  Improved match with existing side streets, driveways, railroad grade

crossing and other controls

2.11 Design of Urban Projects

Many procedures discussed 1n Section 2 10 are also applicable to the design
of urban projects Since these procedures have been discussed, complete
descriptions will not be repeated Opportunuties for blending roadways mto

an urban environment for aesthetic effect should not be overlooked

2111 Preparation

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

projects

The location of outfalls for urban projects frequently cannot be determined
until the storm sewer system 1s designed, so that operation may be deferred

Outfall and retention/detention locations may dictate the design

In urban type construction, there 1s usually relatively httle departure of grade
from the exasting ground, so variation 1n spacing of cross sections seldom 1s
necessary Existing pavement must be plotted It 1s especially important to
show existing pavement such as service drives, parking areas and simular
construction at the right-of-way line Driveways may need to be plotted 1n

cross section when 1t 1s necessary to estabhish right-of-way hmuts
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Underground utilities are plotted using standard symbols as 1n
rural plans preparation design. Front of building and other
lmprovements near the right-of-way line are indicated at the
correct distance from the centerline, and existing floor
elevations are shown. Underground storage tanks should also be
shown.

2.11.2 Geametrics

The geametric layout 1is plotted, including proposed sidewalk,
axrbanigutterreturnsatmtersectingstreets,medlanwrbs,
traffic separators and left turn storage and other auxiliary
lanes. Proposed right-of-way lines are indicated. Care must be
exercised to insure conformance of geametrics to the approved
typical section and design criteria for the project.

Connections with intersecting streets are centered on the street
dedacations, aweptmrarec:aseswlmanemstlrgstreetw1ﬂ1
o.xrbarﬂgutterlsoffcenteraxﬂproposedconstructmnmstmeet
exasting construction. Offset, 1f any, to the centerline of
pavement should be shown. A minimm width of 24 feet face to
face of curbs 1s used for side street connections.  Standard
mdthsshmldbeusedforsmstreetsexceptwhenoonrections
mst conform to exasting curb and gutter sections. Right-of-way
shouldacccmmdateﬁmneturnlamsmmtersectngstreetsif
the need for such lanes i1s anticipated.
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2.11.3 Profiles

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

Grade requirements for urban projects are quite different from
those for rural projects. Ideally, the proposed grade for the
back of the sidewalk should match the existing ground in
profile. This condation rarely occurs except for short distances
1f back-of-sidewalk grades are established in accordance with
design criteria, and campromise grades are selected which will
minimize damage to adjacent property and reduce drainage
camplications.

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

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

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

location using the following criteria

0  The desirable minimum tangent length of the grade line 1s 300 feet, with

an absolute munimum of 250 feet unless otherwise specifically

authorized

© A minimum longitudinal gradient 1s important for a curbed pavement,
since 1t 1s susceptible to stormwater spread Flat gradients on uncurbed
pavements can lead to a spread problem if vegetation 1s allowed to

buld up along the pavement

Gutter grades should not be less than 0 3 percent for curbed pavements
Grades can be mamntained in very flat terramn by use of a sawtooth

profile

To provide adequate dramnage in curbed sag vertical curves, a mmimum
slope of 03 percent should be maintained within 50 feet of the low
pomnt in the curve This 1s accomphished where the length of the curve
(L) divided by the algebraic difference grades (A) 1s equal to or less
than 167 (L/A = K =<167) Special gutter profiles should be developed
to maintain a mummum slope of 03 percent to the mlet Although
ponding 1s not usually a problem at crest vertical curves, on extremely
flat curves a similar mmimum gradient should be provided to facilitate

drainage

0  Vertcal curves will be required for breaks mn grade as shown 1n the
Florida Green Book
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o  The high point should be at or near the centerlines of cross streets

where possible

o  The placing of low points in the grade at locations which would be

detrimental to existing development, such as 1n intersections, should be

avoided

o  Standard clearance above high water elevations should be maintained
Methods of controlling high water, such as underdrains, should be
included 1n the design only as a last resort

The grade must be such that the back-of-sidewalk will not be above building
floor elevations at entrances, particularly in the case of buildings at or near
the nght-of-way line The grade should be sufficiently lower than floor
elevations to allow for provision of adequate drainage away from the
entrance If, at all practical, the grade of the sidewalk should be such that
water will not be ponded behind 1t at locations where ground slopes toward
the project It 1s generally undesirable to have fill sections at the back of the
proposed sidewalk In case of a definite cross slope of the ground from one
side of the project to the other, a compromise grade, compatible to the

property development 1s established, with cut on one side and fill on the

other

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

Occasionally, a situation will arise where extensive development exists on
both sides of the street and the ground of development on one side 1s
somewhat higher than on the other In this situation, a grade line fitting
existing development on one side may cause extensive property damage on

the opposite side
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In such cases, a reversed crown section may be used on one
roadway . Separate profile grades would be required for each
side. During transitions fram reverse crown to normal sections
and 1n superelevation transitions, care must be taken to avoid
gutter grades that are less than the mimimms.When preliminary
back-of-sidewalk grades have been established, proposed sidewalks
are plotted on prints of roadway cross section sheets. The
prints are examined carefully for every possible improvement of
grades and revised, 1f necessary.

2.11.4 Cross Sections

ymmmess sections are prepared 1n a simlar manner as
described 1n Section 2.%.2 for rural projects. However, special
enphasis should be placed on matching existing streets, business
draves, etc. and allowing for proper drainage.

2.11.5 Preliminary Review

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

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

District Permits Engineer is necessary.

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

EARTHWORK

3.1 General

Earthwork 1s a generic term for all items of work, materials and operations
required to construct the excavated areas and the embankments of a highway
project Sections 120 and 125 of the Standard Specifications define the terms,

method of measure, basis of payment and pay items associated wath earthwork

In general, earthwork on a highway project consists of

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

(2) Unclassified Excavation - Excavation, removal and disposal of
matenal, for pipe culverts, bridge foundations, box culverts, storm sewers,
inlets, manholes and 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 unsutable

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

ASIC PROCESS

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

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

"~
FILL SECTION-- T CUT SECTION--
Eorth filied In over Earth cut away
natural ground

Front SIOPO Notural ground Finlshed grading fOﬂP'OfO BOCK-S|OPQ
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3.2 Classification of Soils

The Department uses a system of soil classification which places materials into
groups and subgroups based on soil fracture, iquid limit and plasticity index
Thus classification determunes if and where the materials may be placed or left
in their original position on a highway project The designer cannot determine
the proper removal and utilization of earthwork materials until the soils survey,
tesing and classification of matenals has been performed by a qualified
geotechnical laboratory For more details, see Chapter 17, Volume II of the Plans
Preparation Manual and Index 305, Roadway and Traffic Design Standards
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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 Cnternia for Earthwork Details

The details of removal and utilization of earthwork are shown on the
roadway cross secions The cross sections of the existing surface are
usually obtamned 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 secttons or half-sections to accurately determine

quantities

For resurfacing and munor wideming and resurfacing projects, refer to

Section 3 57 of this Chapter

Additional criteria used for plotang the earthwork details are found 1n the
Standard Speafications, Section 120, the Roadway and Traffic Design
Standards, Indexes 500 and 505, and Chapters 13, 15, 17 and 18, Volume II

of the Plans Preparation Manual
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332 Cross Sections - A Design Tool

Roadway cross-sections cannot be finalized untl late 1n the design process
However, preliminary 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 performung the Soils Survey
Cross section templates should be plotted as soon as the alignment, grades

and typical section details are established
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3.4 Earthwork Quantities

3.4.1 Method of Calculating

Earthwork quantities can be accurately determined by computer or by plan
calculation, if proper care 1s taken. Therefore, the specafications allow 1t
to be designated for payment as the original plan quantity unless
determined to be substantially in error. Earthwork quantities are
calculated by the method of average end areas.

(EA1 + EA2)
CUBIC YARDS = -----cmmememeeee x LENGTH (FT) + 27
2

Each set of end areas for the different types of earthwork (cut, fill, subsoil,
etc.) are calculated separately and shown in the appropriate column on the
cross section sheets, as indicated in Volume II, Chapter 18, PPM.

3.4.2 Suitable and Unswmtable Materials

Select material or switable material and plastic, muck or unsuitable
materials are calculated and tabulated separately. Material is also
summarized in pay item categories as Roadway Excavation, Subsoil
Excavation and Embankment or Fill The designer must be familiar with
the material classes, basis of payment and the specifications for earthwork
operations in order to properly delineate and calculate earthwork

quantities.
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TABULATION OF UNSUITABLE TABULATION OF SUITABLE

MATERIAL ON LEFT SIDE OF MATERIAL ON RIGHT SIDE
CROSS SECTION SHEETS CROSS SECTION SHEETS
S L
(1) A-7 MATERIAL
A-8 MATERIAL (6) A-2, A-3 MATERIAL
A-2-5, A-2-7, A-5 MATERIAL
) @ (C)) (6) (@) ®
SUBSOIL |[RDWY| FILL SUBSOIL |[RDWY| FILL
EXC EXC EXC EXC
A VIA]V]IA|V A V IAI]V]A]|V
S L
1) UNSUITABLE MATERIAL on a project may consist of one or more of the classifications

shown The tabulation should be "titled” with the actual classfication for the given project as
documented by the soil survey

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

must be below the fimshed grading template to be subsoil excavation

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

grading template to be roadway excavation

@) FILL (UNSUITABLE) 1s maternal that does not meet the requirements for smtable material
but may be utihzed 1n certain areas of the embankment as indicated 1n Standard Index 505

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

6) SUBSOIL EXCAVATION (SUITABLE) 1s material that would be acceptable 1n 1ts original
position, but 1t must be excavated below the finished grading template 1n order to remove matenal below

1t that 1s unsuitable 1n 1ts onginal position

7 ROADWAY EXCAVATION (SUITABLE) 1s the good or acceptable materal removed by
excavating to the bottom of the fimshed grading template

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

all subsoll excavation
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SEE STANDARD INDEXES 500 AND 505
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CuT
AREA BELOW NATURAL GROUND LINE AND ABOVE THE
BOTTOM OF THE PROPOSED ROADWAY TEMPLATE

(/4 REGULAR EXCAVATION -- SUITABLE MATERIAL
B RcGULAR 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

ERRRN SUBSOIL EXCAVATION -- SUITABLE MATERIAL
[¥¥] SUBSOIL EXCAVATION -- UNSUITABLE MATERIAL

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

Bl FILL - SUITABLE MATERIAL

EX-1-3-B
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3.4.3 Earthwork Accuracy

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

Correct methods and techmques for computing earthwork quantities will

eliminate the gross errors

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

print the calculations for venfication and future use by others

2 Plot cross section details at the largest scale the sheets wall permit
(1" = 5-0" Hornizontal and Vertical) This 1s espeaally cntical if
plotting 1s done manually and the end areas are to be calculated from

the plots Care should also be taken when plotting slopes that extend

over long distances

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

1n the computation book

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

between the normal station lengths

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

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

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

of the section as the length for computing volumes

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

more accurate volumes

8. Exclude bndge spans, large culverts or other exceptions where
earthwork 1s not required Include quantities for fill slopes under

bnidges, at guardrail installations and at culvert extensions

9. Make sure that backfill for all subsoil excavation 1s added to the

roadway fill quantities

10 Separate all Suitable and Unswutable Subsoill 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 1n the proper columns on the cross section sheets

3.4.5 Vanation 1n Quantities

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

different depth was chosen during construction

34.6 Sequence of Construction

The designer must be aware of the Traffic Control Plan and, to some
extent, the most lhikely sequence of construction for the project when
figuring earthwork utihization 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 e , embankment
1s balanced by sufficient excavation to offset it The embankment 1s
required 1n Phase I of the construction During this Phase, the area where
the excavation 1s to be obtained 1s still under traffic and can NOT be
excavated Unless this 1s realized and taken care of by design, a
Supplemental Agreement will most likely be required to estabhsh a pay
1item for the matenals and work It could even result in the contractor
fihng 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 15 needed, if possible Or, 1f the project 1s not a balanced job and
already has Borrow set up as a pay 1tem, make sure the quantity includes
a sufficient amount to cover the embankment 1n Phase I The Excavation
could then be used to reduce Borrow later 1n the project, when 1t is free of
traffic and could be excavated Or, 1t may be necessary to set up an item

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

waste 1t.
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34.7 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
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3.5

Earthwork Items of Payment

3.5.1 Regular Excavation

This is the most general classification of earthwork excavation. When
Lateral Ditch or other excavation pay 1items 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 ongimal ground surface and the bottom of the proposed

roadway templet.

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

from the project by some distance
Projects where the predominate earthwork item is roadway excavation

should designate Regular Excavation as the pay item, then the
embankment would not be paid for as a separate 1item, as a general rule.

3.5.2 Borrow Excavation

Borrow Excavation 1s the pay item used to indicate that the contractor is
to furnish earthwork matenial from areas provided by him and generally
outside the project lmits, including material with a specific minimum
bearing value for building up existing shoulders, when appropriate for the
project.
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Borrow matenal, if available, may be obtained from within the right of way
of the project, including those projects where the material 1s to be paid for
under the embankment pay item Each project must be analyzed to
determune 1if this option 1s feasible FHWA concurrence 1s required on
federal-aid projects prior to utihzation of the right of way as a source of

borrow

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

proposed excavated areas which will fill with water

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

and promote a future natural appearance

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

Excavation (Pit Measure)

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

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

2 Borrow Excavation (Truck Measure) - The designer’s second
option for designating how borrow material shall be bid and paid on
projects 1s truck measure Truck measure should be specified only for
projects which require small amounts of borrow matenial Typical
types of projects are small resurfacing projects, widening and safety

projects When this option 1s designated, an additional adjustment

(truck) 1s added to obtain a representative volume of material required
This 1s not a plan quantity item, but 1t 1s very important that the most

realistic determunation of quantihes possible be calculated by the

designer
EXAMPLE Borrow Excavation (As Above) 227 CY
Truck Adjustment (+25%) (227 x 025) _57 CY
Borrow Excavation (Pay Item) 284 CY

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

be shown 1n the plans
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At the contractor’'s option, and with the approval of the
engineer, measurement of borrow material may be based on
loose truck volumes In this case, payment will be made on

% of the truck measured quantity

The percentage for the above note 1s calculated as follows

EXAMPLE Borrow Excavation 227 CY
Truck Adjustment (+25%) 57 CY
Total Borrow 284 CY

Percentage (%) 1s obtained from 227 CY - 284 CY = 80%

3 53 Lateral Ditch Excavation

Excavation required to construct inlet and outlet ditches at structures,
changes 1n channels of streams and ditches parallel to the right of way, but
separated from the roadway template, may be designated by the designer

as Lateral Ditch Excavation

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

cross sections, see Volume II, Chapter 15
Excavation included for payment or that will be bid as work under Section

125 (Excavation for Structures) must not be included again in Lateral Ditch

or other Excavation pay items
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3 54 Subsoil Excavation

The payment for Subsoil Excavation should NEVER be included 1n other
pay 1tems, and subsoill quantihes should NOT be included in other

quantities, no matter how small the quantities are

The pay 1tem, Subsoil Excavation, consists of the excavation and disposal of
muck, clay, rock or any other maternal that 1s unswtable 1n 1ts original
position and that 1s excavated below the bottom of the finished grading
template. Subsoil Excavation also includes all switable matenal (usually
above the unsuitable matenal, 1 e, overburden) excavated within the above

Iimits 1n order to excavate the unsuitable material

The soils investigation survey must document the limits of any unsuitable
matenal found on the project Likewise, the cross sections and the
earthwork calculations must use these limits in 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 nght side of the cross section sheets
(Volume II, Chapter 18). The fill quantities (areas and volumes) on the right
shall also include areas and volumes requured to backfill the excavated areas
created by all subsoil removal See example given 1n Section 3 4 2 of this

procedure
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3.5.5 Channel Excavation

The pay item for Channel Excavation consists of the excavation and
satisfactory disposal of all material from the limits of the channel as shown
n the plans. This work 1s generally called for by the plans and has hnes,
grades, typical sections and other details shown for excavating a channel
change or a major modification to an existing canal or stream. This work
may be significantly different from regular excavation or lateral ditch
excavation, requiring draghnes, barges or other special equupment. It

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

SUMMARY OF EARTHWORK

ROADWAY EXCAVATION, A-2, A-3 MATERIAL = 10,000CY
ROADWAY EXCAVATION, A-7 MATERIAL = 800CY
ROADWAY EXCAVATION, A-8 MATERIAL = 1,006 CY
EXCAVATION FROM LATERAL DITCHES = 5,000 CY
TOTAL REGULAR EXCAVATION - 16,805 C.Y.
(ROADWAY AND DITCH)
BORROW EXCAVATION - 6,000 C.Y.
SUBSOIL EXCAVATION, A-2, A-3 MATERIAL = 980 CY
SUBSOIL EXCAVATION, A-7 MATERIAL = 1,400CY
SUBSOIL EXCAVATION, A-8 MATERIAL = 800CY
TOTAL SUBSOIL EXCAVATION - 3,180 C.Y.

3.5.6 Embankment

This item includes placing material above the original ground line and
within the lines and grades indicated by the plans. When subsoil
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excavation 1s i1nvolved, the embankment must include the matenal

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 1n Section 120, including all excavating, dredging,
pumping, placing, compacting, dressing and protection of the completed
earthwork. So, when Embankment (pay item) is used, no other earthwork
items are generally required Subsoil, however, will always be paid for as
a separate item Also, 1if there are large quantities of lateral ditch or
channel excavation, these should be specified to be paid for as separate

1tems 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 quantaty, with no shrinkage apphed, and a note to this effect will be

shown on the plans

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

(See borrow excavation , Section 3 5 2.)
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SUMMARY OF EARTHWORK

T ROADWAY EXCAVATION, A2, AT MATERIAT = 10,000CY
ROADWAY EXCAVATION, A-7 MATERIAL = 800CY
ROADWAY EXCAVATION, A-8 MATERIAL = 1,005 CY
EXCAVATION FROM LATERAL DITCHES = 5000 CY
TOTAL ROADWAY EXCAVATION = 16,805 CY

(ROADWAY AND DITCH)

EMBANKMENT = 70,000 CY
SUBSOIL EXCAVATION, A-2, A-3 MATERIAL = 980CY
SUBSOIL EXCAVATION, A-7 MATERIAL = 1400 CY
SUBSOIL EXCAVATION, A-8 MATERIAL = 800CY
TOTAL SUBSOIL EXCAVATION = 3180 CY

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 widening and resurfacing projects

which conform to the guidelines 1in Chapter II-1, Section 1 7

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 obtaned from the field and
the proposed typical section The designer will have to allow for additional
time 1n the field to gather data on the existing field conditions using a hand
level (See Exhibit EX-I-3-C)
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The designer will continue to show the Summary of Earthwork 1n the plans

The summary should show all quantities and adjustments

SUMMARY OF EARTHWORK

FILL = 253 CY
FILL. ADJUSTMENT = 89 CY
TOTAL FILL = 342 CY
REGULAR EXCAVATION = - 115CY
BORROW EXCAVATION = 227 CY
TRUCK ADJUSTMENT (25%) = 57 CY

284 CY

TOTAL BORROW EXCAVATION

The pay 1tems used wall be -
Regular Excavation - Lump Sum
Borrow Excavation (Truck Measure) 284 CY
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3 6 Summary

Regardless of the decisions made about establishing the 1tems of pay for the

earthwork on a project, 1t 1s imperative that the designer

1 Obtain good soil survey data, especially the limuts of unswtable

matenal within the project limts
2. Accurately detail the earthwork on cross sections

3 Determine the areas and volumes of the different earthwork items
(Roadway, Subsoil, Lateral Ditch, & Channel Excavation) and

embankment very accurately

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

earthwork operations the contractor must consider

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

Specifications

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

recommendations of the district construction office
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Chapter 4
ROADSIDE SAFETY

4.1 Clear Zone

411 Clear Zone Concept

A significant number of accidents involve a single vehicle leaving the
roadway and either overturning or colliding with a fixed object A roadside
that 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 31, occur

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

in order of priority

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

C Make the hazard traversable or crashworthy
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2 Shield the hazard with a longitudinal barrier or crash cushion.
Thus treatment should only be taken 1if the barner or crash cushion
presents a lesser hazard

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

accident reduction

If acadent data or safety reports indicate that early 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
41.2 Clear Zone Critena

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

than shown In all cases, the most clear zone that can be practically provided

1s desirable

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

mund as the objective when applying clear zone criteria
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If a non-recoverable slope encroaches the clear zone, then a clear runout area
should be provided beyond the toe of slope equal to the width of the

encroachment A minimum of 10 feet of clear runout area beyond the toe of

slope should be provided

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

RECOVERY AREA AND CLEAR ZONE DIST, ANCE

Recovery Areo

Cleor Runout
l Areo mra
Cleor Zone Distonce

Non Recoverable Cleor Runowt
Troveled Way | Sroulder [ Recoverable Siope Slape Areg

4/ or Figiter Siape Steeper thon 6d or Flotter
(64 or Fiatter Desirabie) 44 Siope Slape Desir

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

most errant motonsts can recover before reaching the steeper slope beyond

ROADSIDE DESIGN GUIDELINES

Exhibit I-4-A
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4.2 Canal Hazard Standards

Canals are defined as an open ditch parallel to the roadway for a mimimum

distance of 1000 feet and with a seasonal water depth 1n excess of three feet for

extended periods of time (24 hours or more)

The distance from the outside edge of the through travel lane to the top of the
canal side slope nearest the road will be no less than 60 feet for highways with
design speeds of 50 MPH or greater For highways with design speeds less than
50 MPH this mmmimum distance may be reduced to 50 feet for rural highways or
40 feet for urban (curb and gutter) highways When new canal or roadway
alignment 1s required, distances greater than these above should be provided, if

possible, to accommodate possible future improvements to the roadway

(widenung, etc)

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

types of highways, both rural and urban (curb and gutter) construchon (See
Exhibit EX-I-4-B)

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

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

required

In sections with ditch cuts 20 feet will be provided between the toe of the front
slope and the top of the canal
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Guardrail, or other protective devices shall be installed 5° from the canal front
slope where 1t 1s not possible to meet the above minimum criterta The design 1s
complicated when clear zone and slope criteria are combined with canal hazard

criteria Extreme caution must be taken to ensure that all criteria are met

| If the minimum standards for canal hazards cannot be met, then the standard

| guardrail treatments as provided in the Roadway and Traffic Design Standards
| should be used
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MINIMUM STANDARDS FOR CANAL HAZARDS

50 MPH OR GREATER
60 FT MIN.

LESS THAN 50 MPH, 50 FT MIN.

50 MPH OR GREATER
LESS THAN 60 FT.

LESS THAN 50 MPH
LESS THAN 50 FT.

45 MPH OR LESS
40 FT MIN.

———

-

45 MPH OR LESS
LESS THAN 40 FT.
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4.3 Roadside Barriers

431 Warrants

Roadside barners are warranted when hazards exist within the clear zone,
cannot be cost effectively elimmnated or corrected and collisions with the

hazards will be more serious than collisions with the barriers

The length of advancement and length of need necessary to properly shield
the hazard must be determined on an installation by installation basis as

indicated 1n the Roadway and Traffic Design Standards

The following conditions within the clear zone are normally considered more

hazardous than a roadside barrier

Fill slopes steeper than 3 1

Bridge piers, abutments and railing ends.

Large, non-traversable culverts, pipes and headwalls
Non-traversable parallel or perpendicular ditches and canals

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

© © 0 o o

determuines to be hazardous

o  Parallel retaning walls with protrusions or other potential snagging
features

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

o  Non-breakaway sign or luminaire supports
Trees greater than four inches in diameter measured 6" above the

ground at maturity
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o  Utlity poles
o  Rigid protrusions above the ground in excess of four inches 1n height

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

barner consideration, such as nearby pedestrian or bicycle facilities, schools,

residents or businesses

4 32 Barrier Selection

Acceptable standard roadside barriers are detailed in the Roadway and Traffic

Design Standards They include

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

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

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

o Standard concrete barrier wall

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

basis
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4 3.3 End Treatments

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

Special details would be required 1n the plans

o End Anchorage Type IV It 1s very important that the standard 37'-6"
parabolic flare with 4’ offset be provided exactly as shown in the
Roadway and Traffic Design Standards The 4 foot end offset should be
measured off a projection of the face of guardrail ahgnment immediately
downstream If the guardrail alignment 1s on a flare off the roadway or
curve, the standard parabolic flare 1s an additional flare The maximum
allowable cross slope 1n front of the rail 1s 10.1, including the area in
front of the Type IV and the upstream approach to the Type IV

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

o  Thne-beam and concrete barrier wall will be terminated as shown 1n the
Roadway and Traffic Design Standards Appropriate transitions to W-
beam guardrail will be necessary to use the End Anchorage Type IV
Crash cushions may also be used to termunate thrie-beam or concrete
barner wall The sloped Concrete Barner Wall Terminal wall only be
used on roadways with a design speed of 45 MPH or less or where the
termunal can be located the clear zone width or greater from the traffic

lane approaching the sloped terminal

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

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

types to avoid snag points

435 Placement

The pnimary design factors associated with guardrail placement are
Lateral offset from the edge of pavement

Terrain effects

Flare rate

Length of advancement

e © 0 ¢ o

Length of need

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

Alternate guardrail offset locations are shown in the Roadway and Traffic

Design Standards

A two foot distance from the back of the barrier posts to the shoulder line 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
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advancement need for all installations on the project On all facilities the

guardrail needs must consider traffic from both directions

A barner should not be located so close to the hazard that 1t 1s shielding that
it 1s within the dynamic deflection distance of the barner The dynamic

deflechon of standard barriers are shown 1n Table 43 2

Table 4.3.2
Dynamic Deflection of Barriers

(Measured from the back of the barrier post)

Barner Type Dynamic Deflection (ft)
W-Beam, Strong Post 4
Thrie-Beam, Strong Post
Barner Wall 0
| Double W-Beams (Nested)
I w/Strong Post @ 1’-6 75" cc 05

Curbs shall not be placed in the front of barriers When guardrail 1s
necessary, the guardrail shall be located at the face of the curb or in front of

1t
Barriers should not be placed on slopes steeper than 101 This 1s particularly

important on the approach to the standard flare of the End Anchorage Type
v
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436 Resethng Guardrail

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

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

441 Warrants

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

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

442 Selecton

The same barrner types as discussed 1n Section 4 3 2 are available as median
barners In general, the concrete barrier wall 1s preferable in narrow

medians
443 End Treatments

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

433
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4.5 Crash Cushions

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

451 Warrants

Hazards withuin the clear zone which present a more serious collision |

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

cushion

4 5.2 Selection

The following types of crash cushions are currently standardized for use |

Hex-Foam Sandwich System

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

Brakemaster

Sand-filled Plastic Barrels

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

Vehicle Arresting Barrier (DRAGNET)

© 0 © © © ©o o

The Roadway and Traffic Design Standards and manufacturer’'s publications |
provide detailed information about these systems Each system has 1ts own

unuque physical and functional characteristics The designer shall indicate in |
the plans which system 1s to be used at each location The design engineer |
shall consider the following factors when selecting a system for a particular |

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

Expected frequency of collisions

©O © © O ©

Maintenance characteristics

Site characteristics and economucs dictate the crash cushion selechon Sand
barrels are relatively low in mtial cost, but usually must be completely
replaced when struck, so are more appropnate in locations with a low
likelihood of collision The other systems have higher initial costs but can be
repaired after collisions relatively cheaply, so are more appropriate where
frequent colhisions are expected The ability of maintenance forces to perform
routine maintenance and to place a crashed system back into service quickly
should be a major consideraion 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

1

level should not exceed approximately 7 g’s

All terrain within the hkely approach of a vehicle should be relatively flat
An impacting vehicle should strike the urnut at normal height, wath the
vehicle’s suspension system neither collapsed nor extended Curbs exceeding

4" in 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 onented

toward the expected angle of impact

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

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

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

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

Standards
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4.6 Roadside Appurtenances

4.61 Sign Supports

All sign supports, except overhead cantilever, truss type or bridge or barrier
wall mounted, shall be either breakaway or frangible as defined i the
AASHTO Standard Specifications for Structural Supports for Highway Signs,

Luminaires and Traffic Signals and the AASHTO Roadside Design Gude
Supports not meeting the frangibility or breakaway criteria should not be

installed within the clear zone Sign supports not meeting these requirements
which must be installed 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 in the Roadway and Traffic Design Standards
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4 62 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 cnteria for

numerous other roadside appurtenances

4 64 Location Criteria

Most breakaway mechanisms are designed to be impacted at bumper height,
typically about 20 inches above the ground If impacted at a significantly
higher point, the bending moment in the breakaway base may be sufficient
to bind the mechanism, resulting in non-activation of the breakaway device
For this reason, 1t 1s important 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 65 Bus Benches and Transit Shelters

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

Green Book
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Chapter 5

5.1 General

Highways serve the public by carrying people and goods from place to
place. Public and privately owned utilities have a public-serving
function simlar to that of highways. The needs of utilities (power
lines, commmication lines, 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
facilaties, 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—1nterstate) .

For interstate facilities parallel utilities within the right-of-way
are not allowed. Lateral crossings are allowed by permt only (see
Utilities Policy # 71000-020-001-a). The designer should make every
effort to design a project that will avoid conflicts with major
utilities. The selection of typical section features, horizontal
ahgmnentarxilocatimofstomsewerlmaretwoareasthatcan
sametimes be adjusted without violating safety standards and design
criteria. A dual storm sewer system to avoid lateral crossings may
be practical on some projects to avoid utility conflicts. The
1mreasedcostofscmefeammmybeoffsetbymducedconstmtlon
time and the associated costs.
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5.2 Relocation

Relocation 1s the adjustment of utility facilities required by a
roadway project. Examples are removing and reinstalling a utility at
a new location, moving or rearranging existing utilities, changing
the type of facility, improvirg 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 yoadway construction.

I-5-2.0



5.3 Utility-Accommodation Guide

‘meDepartmenthasestabllshedoertainguldelmtoregulateﬂae
location and manner for installation and adjustment of utility
facilities 1n order to ensure safe and efficient operation arg
maintenance of the roadway facility.

The Department’s Utila Accammodation Guide governs on matters
concerming future location, manner and methods for the installation
or adjustment and maintenance of utilities on highway right-of-way.

ApennltnustbeappzwedbytheDepart:nentbeforeanyutllltyls
installed on the right-of-way, whether i1t 1s for aerial or

underground 1installations. Exceptions and requirements for permits
are ermumerated in the gquide.

Design considerations for accommodating utilities within the highway
rights-of-way are given in the AASHTO publications A Guide for
Accommodating Utilities within Highway Right-of-Way and A_policy on

Geametric Design of Highways and Streets. Additional information can
be found i1n the TRB’s publication Policies for Accommodation of
Utalaties on Highway Rights—of-Way.
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5.4 Verifi i the ion of Maj isti ilities

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

Major utilities are defined as those underground utilities that
potentially conflict with construction activaities to the extent that
the exaisting location may interfere with pavement construction,
stabilizing, curb and gutter construction, bridge foundations, sign
and signal foundation, light poles, drainage structures, and/or storm
sewer 1nstallation, manholes or inlet construction or those utilities
that lie within the normal excavation limts for these structures.
Construction personnel should be consulted for assistance 1n
determining the excavation limits. Major utilities are also defined
as water mains (6 inches or larger), all gas lines except service
lines, telephone-coaxial toll lines and multi~-duct lines, telephone
cables and ducts (50 palr or larger), sanitary lines (all gravity
flow mains), samtary force mains (6 inches or larger) and electric
power cable (all buried electric transmission cables - not service
lines). Service comnections 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 bmlt plans. To avoid obtaiming detailed
verification at locations that may not be necessary, 1t is desirable
that designs be advanced to the stage that the location of the storm
sewer 1s known. Tt will be the responsibility of the Dastrict
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Utility Engineer, or his designee, with assistance fram the Designer
and construction personnel to determine the appropriate locations of
positive verafication.

5.4.1 locating Underground Utalities

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 1in

accordance with, the Location Survey Manual:

1. Contact the utility owner, give detalls as to the location,
length, and/or extent of job. Advise 1f the underground
utilities are to be located horizontally 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 tame
ard place.

2. Allmdezgxuxﬂutultlesnustbemarkedbythecatparly
representative with a DOT employee or consultant present,
giving size, type and use. The utility campany will furnish
the DOT with as built plans, 1f available. The DOT or
consultant survey forces will tie all major utilities and
cthersdeemednecessaxytothecenterlmeorbaselineof
survey and record all field data usually horizontally only,
giving the approximate depth estimated by the utilaty
campany representative. If field verified vertical data are
also available, these data will also be shown by positive
tie i1n the field book.
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During the design of the project, those major utilities
requiring vertical location of the undergrourd utilities
will be identified. 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 ard sanitary sewer gravity flow
lines will be shown as presently outlined in the location
Survey Manual.

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

Date

DOT Job No.

Party Chief

Utility Company

Utility Company Representative

All field books in addition to the stardard heading, index,
etc., will denote the following:

Date

Personnel

Utalaty Cavpany

Utilaty Company Personnel

Utility Campany Work Order No., if applicable.
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Those locations where positive horizontal and vertical location is known
will be designated on the plans 1t 1s important to the contractors
bidding on projects to know at which locations the information 1s exact
d not interpoclated Volume II gives specific instructions on how to

a

show this information on the plans



5 5 Coordination Process

Copies of plans, with all utilities shown, should be given to the utility
owner for verification at approximately 30% design completion stage

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

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

The designer should make every effort to design a project that will avoid
conflicts with major utilities At 60% completion of the project, when
the drainage design 1s well underway the potential utility conflicts
should be i1dentified Only majoir utilities potentially in conflict shall

be field verified horizontally and vertically

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

utility company for their use

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

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

made and forwarded to the utility companies for inclusion 1n their full size

sets

551 Coordination of Traffic Monitoring Sites

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

specifications and other information, if needed
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REPRODUCTION REQUEST
(Utility Bluelines)

PROJECT NO.(S)

COST CENTER
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DATE
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Chapter 6
RATTROAD CROSSING

6.1 General

A railroad-highway crossing, like any highway-highway intersection,
involves elther a separation of grades or a crossing at grade. The
geametrics of a highway ard structure that entails the overcrossing
or urdercrossing of a railroad are substantially the same as those
for a highway grade separation without ramps.

Selection of the warnming devices to be used 1s a function of the
geometrics of rallroad-highway grade crossing, including the
aligment, profile, sight distance and cross section of both the
roadway and the railroad. Rallroad grade crossing angles should be
as near 90 degrees as practical.

Design Criteria and Standards are given in the Florida Green Book and
the Department’s Railroad Procedures Manual Volume III. Design
considerations are discussed in Chapter IX of the AASHIO policy on
Geametric Desagn.
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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 mmber of significant variables must be
considered 1n determining the types of warning device to be installed
at a railroad grade crossing. The type of highway, volume of
vehicular traffic, volume of railroad traffic, speed of vehicular
traffic, volume of pedestrian traffic, accident record, and
geametrics of the crossing are some of the factors influencing the
cholce of warning devices to be provided at the railrocad crossing.
Standards and criteria for design placement, installment and
operation of these devices are covered in the MJTICD and the

Department’s Railroad Procedure Mamual Volume III. The Department’s
Roadway and Traffic Design Standards should also be consulted in the

design of railroad crossings.
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6.3 Surfaces

The highway traveled way at a railroad crossing should be constructed
for a suitable length with all-weather surfacing. A roadway section
equaltothecun'entorproposedcrosssectlmoftheapproach
roadway should be carried across the crossing. The crossing surface
itself should have a riding quality equivalent to that of the
approach roadway. When selecting the type of crossing and the
material to be used 1in its construction, consideration should be
given to the character and volume of traffic using the highway. The

Department’s Highway-Railroad Grade Crossing Material Selection

Handbook should be consulted 1in selecting the material.

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

Bituminous

Wood Plank Crossing

Prefabricated Sectional Treated Timber Crossings
Concrete Slab Crossings (Precast)

Concrete Slab Crossings (Prestressed)

Steel Grid Crossing

Rubber (Elastomeric) Panel Crossings

Epoxy-Rubber Mix Cast-In-Place Crossings

Linear High Density Polyethylene Modules Crossings

I-6-3.0



6.4 Clearances at &j;@@gﬁ_gy Structures

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

7.1 General

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

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

»*vd P [ S U
standards should be consulted:

Marual on Uniform Traffic Control Devices (MUTCD) - The MUTCD

wasadoptedbytheDepartmentastheunlfomsystemoftraffic
control forusemthestreetsandhlghwaysoftheState. This
action was 1n campliance with Chapter 316.0745 of the Florida
Statutes. The MUTCD is therefore the basic quide for signing
and marking. 'I‘herequirementsoftheMJ'I'CDmstbenet, as a
minimm, on all roads in the State.

Standard Hichway Signs, FHWA - This manual contains detailed
drawings of all standard highway signs. Each sign 1s identified
by a unique designation. Signs not included in this manual or

in the Roadway and Traffic Design Standards must be detailed 1in

the plans.

Standard Specifications for Structural Supports for Highway

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

Roadway and Traffic Design Standards ~ These standards are

cmposedofammberofstarﬁaxddrawn'gsorlrﬁexamdl
address specific situations which occur on a large majority of
construction projects.
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7.2.1

7.2.2.

Design Criteria

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

Post sizes for single colunn signs are covered in e
Roadway and m Design Standards. The supports for

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

included in the plans. The designer must provide post
si1zes and length for each multi-post sign. The Structures
Design Office has written a program for personal camputers
that calculates post sizes and length for multi-post
signs. This program may be used for these calculations.

Signs will be illumnated with 175 watt mercury vapor
Deluxe White lamps. The following table gives the mumber
of luminaires for varicus sign widths. See Roadway and
Traffic Design Standard Index 17505 for spacing details and
mounting location.

Sign Width To 10/ To 21’ To 32’ To 43/

Iminaires 1 2 3 4

Wind Leadipg Criledia — Slc\n:’;

The wind loadings given below were taken from the AASHTO
Standard Specification For Structural Supports For Highway
Signs, Inmnaires and Traffic Signals. The Counties are
listed by wand loading for the appropriate sign type.
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60 MPH

70 MPH

80 MFH

90 MFH

80 MPH

90 MFH

100 MPH

110 MPH

GROUND SIGNS

Alachua, Baker, Bay, Bradford, Calhoun, Clay, Columbia,
Escambia, Gadsden, Gilchrist, 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, Herdry, Hernardo, Highlands, Hillsborough,
1evy, Nassau, Okeechobee, Orange, Osceola, Pasco, Pinellas,
Polk, Semimnole, St. Johns, Taylor, Wakulla

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

Broward, Dade, Monroe

QOVERHEAD SIGNS

Baker, Columbia, Gadsden, Hamilton, Holmes, Jackson,
Jefferson, Lafayette, Leon, Madison, Suwarnnee

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

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

Broward, Dade, Monroe, Palm Beach
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3

7.2)XA  Project Coordination

Coordination with other offices and other agencies is a very
mportant aspect of project design. The offices discussed 1in
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 is not an active rovadway design project, base
sheets may be obtained from existing plans or aerial

photographs.

Utilities - The District Utilities Engineer provides the
coordination between the designer and the various utilities
involved 1n the project. The Utilities Section can also
identify potential conflicts with overhead and underground
utilities or verify those which have previously been
identified. The Dastrict Utilities Engineer should be contacted
as early in the design phase as possible.
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7.3 Lighting

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

An Information Guide for Roadway 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, Iuminaires 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 Liminaire supports,
poles and bracket arms must be 1in campliance with these
specifications.

Roadway and Traffic Design Standards — These Indexes are

cmposedofammberofstarﬁarddrawmgsorlniexesw}udl
address specific situations which occur on a large majority of
construction projects.

7.3.1 Design Crateraa

The AASHTO Guide for Roadway Iaghting permits either the

1lluminance technique or the luminance technique to be used in
the design of highway lighting. The luminance technique
reqmresamomccmplexd&ngnprmsarﬂaknowledgeofthe
reflective characteristics of the pavement surface used. 'These
reflective characteristics change as the pavement ages and with
variations in weather conditions. The Department has elected to
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use the 1lluminance techmique for lighting design. The design

/alues for light levels given by the AASHIO Guide for Roadway
Iaghting are maintained values. The light levels given in this

horizontal footcandles (H.F.C.). This, in effect, sets the
maintenance factor to be used in the calculation process to a
value of 1.

Mounting height (M.H.) for conventional lighting 1s the vertical
distance from the roadway to the light source, regardless of
lateral placement of the pole. Pole setback is the horizontal
distance from the edge of the travel lane to the pele.

7.3.2. Conventional ILaght Criteria

o TIllumination Level:

Urban Arterials 1.5 average inmitial H.F.C.
All oOther Roadways 1.0 average initial H.F.C.
Weigh Stations 2.0 average imitial H.F.C.
Rest Areas 1.0 average imitial H.F.C.

Note: These values should be considered as standard, but
should be increased if necessary to maintain an acceptable
uniformity ratio. The Maximm value should be one and
one~half these values. Rest Area sections with pedestrian
actavaty should be increased to 1.5.

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

o ILaght Sources:
High Pressure Sodium 400 Watt or ILess
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© Mounting Height Restrictions:

400 wWatt HPS 40 FT. M.H. Min
250 Watt HPS 30 FT. M.H. Min
150 Watt HPS 25 FT. M.H. Min
7.3.3 High Mast Li Cri ia
© Illumination level: 0.7-0.9 average initial H.F.C.

over the area

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

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

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

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

setbacks for conventional lighting. A 20 feet minimm should be
used where possible. Poles should be located at least 4 feet behind
the face ofguardraila:ﬁfranthefaceofalrbs. High mast
lighting poles should besk as far,
possible and in no case sttt B0 BB ena el :
unless the pole is protected by barrier wall or guardrail. High
mast lighting poles should not be located in 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 conventicnal height poles
shall be frangible unless bridge or barrier wall mounted.
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Frangible pole installations shall not be used in areas of heavy
pedestrian traffic where the hazard of a falling pole 1s a greater
hazaxdtoothersﬂlanltlstothenotorlst. See Roadway and

Traffic Design Standards for frangibility requirements.

The 1installation of lighting in certain locations (e.g. adjacent to
residential areas) may require the luminaires to be shielded. Thas
is 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
in the pole.

7.3.5 Underdeck Lighting Criteria

o Imnmalm—Pendanthmgorpiercapnmrrted.

(o]

Light Source - High Pressure Sodium 150 Watt or 250 Watt

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

© Iocation - The location of pendant hung luminaires mounted
betweenthebndgebeansshaﬂdmtbesudzthatthebeams
interfere with the spread of laght. Normally the luminaires are
mounted wath 50 percent of the lamp below beams.

Plercapmmedlmmmstmudbeusedmlenpiersarelass
than 15 feet from the edge of the travel lane. They should be
mounted on the bridge piers at 15 feet to 17 feet mounting
height.
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7.3.6 _Foundations Criteria

Fourdations for high mast poles are not standard ard designs must be
provided for each project. The Department has determined that drill
shaft footings are the most economical. Drill shaft footings should
be used unless special conditions require other types. Drill shafts
are typically 4’ in diameter as a mimimim and have a minimm of 6"
of cover on the reinforcing. Boring data should be requested to
provide a basis for the design.

7.3.7 Wind Loading Criteria — L:qH’i Py

The wind loadings given below were taken fram the AASHIO Standard
Specification For Structural Supports For Highway Signs, Iuminaires
and Traffic Signals. The counties for each wind loading are listed
for the appropriate mounting heaght.

M.H. of 50 Feet and Undex

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

80 MPFH Bay, Charlotte, Citrus, DeSoto, Dixie, Duval,
Escambia, Flagler, Franklin, Glades, Gulf, Hardee,
Hendry, Hernando, Highlands, Hillsborough, Iee, ILevy,

Manatee, Nassau, Okaloosa, Okeechobee, Orange,
Osceola, Pasco, Pinellas, Polk, Santa Rosa, Sarasota,
Seminole, St. Jahns, Volusia, Walton.

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

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

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

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

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

110 MPH Broward, Dade, Monroe, Palm Beach

7.3.8 Lighting Project Coordination

Coordination with other offices and other agencies 1s a very
mportant aspect of project design. The offices discussed in thas
section are not intended to be an all inclusive list with which the
designer should coordinate, instead it i1ncludes offices that are
normally involved in projects.

o Roadway Design - Normally the designer of a lighting project
receives the base sheets for lighting design from the roadway
designer. The rovadway designer can also provide any required cross
sections. If the lighting project 1s not an active roadway design
project, base sheets may be obtained from existing plans or aerial
photographs. If copies of existing plans are used for base sheets,
the drainage maps are usually a good choice.
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o Utilities - The District Utilities Engineer provides the

bower campany for electrical service. The Utilities Section can
also identify potential conflicts with overhead and mﬁexgmnﬂ
utilities or verify those which have previously been identified.

The Utilaties Engineer should be contacted as 22“ as pole locations
are set and the electrical load has been determined. The designer
should indicate a preferred location for the electrical service
location.

© Soils - Conventional height poles require the standard base shown

in the Roadway and Traffic Design Standards, and only require

foundation designs in special cases. High mast poles, on the other

hand, require foundation designs for each location. Soil Borings
are required for the design of the foundations. The District Soils
Engineershouldbenequestedtoproudesoilsdataassoonashigh
mast pole locations are determined.

When the locatmnso/-\{-
established, theyslnﬂdbedxeckedmththeDramageSectlmto
determine 1f high water level is a problem. High mast poles are
oftenlocatedmthecerrterofinterdmxgeloops. These same areas
may be used as drainage retention areas. Coordination with the
Drainage Section will alleviate this type problem.

dzapterl4-640ftheDepartnentRlﬂes$tablishedﬂ1eminta1ance

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

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

7.3.9 _yoH'Qée. Dro;: Cl’.‘t'L‘Cﬁ.CL

When Je‘}'cﬂv;\m'w:) condudoe sizes for la‘qwn'»ﬁ
C\M;'\’s, He Mo imee allows cble Uo“-oae_ drog
-C-V‘ovv\ Hee sevoice (Jc:m\‘ oN Gny one cvecunX 1s 1.
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7.4 Traffic Signals

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

Marnual on Uniform Traffic Control Devices (MUTCD), FHWA - The
MITCD was adopted by the Department as the Uniform System of
traffic control for use on the streets and highways of the
State. The action was in campliance with Chapter 316.0745 of
the Florida Statutes. The MUICD is therefore the basic guade
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, Iuminaires and Traffic Signals AASHTO - This

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

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

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

7.4.1 Desian Criteria

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

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

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

7.4.3 Stop lane Iocation

A stop line which 1s not properly located invites Vviolation by the
motorast. 'IheMJ'I‘CDspemfiestheminmma:ﬁmax:mnndlstams
fram the signal head to the stop line for adeguate visibility The
traffic signal designer must insure that this requirement is met.

Instead of relocating the signal heads, the stop lines at many
intersections have been moved from their proper location to camply
with these requirements. The tendency for the motorist is not to
stop at the new stop line location, but rather to creep beyond the
stop line. 'nmlsmldmsmemssmntmvahdcallsbeng
dropped, thereby increasing delay and decreasing the overall
efficiency of the intersection.

I-7-15.0



‘Iheflrststepmtmedaslgnpm should be to locate crosswalks
and stop lines properly. Then the signal head location shanld 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.

7.4.4 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
engineerin;amﬂiereforerequimthemgnatm’eandsealofa
professional engineer.

All traffic signal designs prepared for or by the Department shall
include initial timings of all controllers. This is also true for
signalstobei:x:ludedlnlocalsystems. If the timings in the
plans are not implemented, 1t will be the responsibility of the
agencypzwidlngthetlmuzgstoins.netheywempreparedmﬂerthe
Sypervision of a professional engineer.

7.4.5. _Ieft Turn Treatments

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

o Single Turn

Restrictive/Permissive Phasing - A five-section cluster should
be used for this location. The head should be installed over
tlxelaneluebetweentheleftmrnlaneaxﬂﬂnuxghlane. The
five-section cluster can serve as one of the two irdications
required for the through traffic.
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Restrictive Phasing - A separate signal head for the left turn
lane wath red, yellow and green arrow indications should be
positioned over the center of the left turn lane.

o Dual Turn Ianes

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

o Separated Turn and Thru Ianes
Turn lanes that are separated fram the thru lanes more than 10
feet by a raised or painted island shall not be operated in the

permissive mode.

o Single lane roach on Stem of “T“
Two three-section heads are required as minimum. All
indications must be circular in this situation.

o Two Approach lanes on Stem of “T%
Option #1: ‘The approach may display two three-section heads
with circular indications on all sections.

Option #2 : The approach may display a five-section cluster in
conjunction with a three-section head. If the lanes are
exclusive left amd right turn lanes, then the five-section
cluster should be placed over the center of the lane line and
the three-section head over the major movement lane. If one of
the lanes 1s a shared left and right lane, then the five-section
cluster should be placed over the center of this lane and the
three-section head over the center of the other lane.
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Option #3: The approach may dasplay two three-section heads for
the major movement and a single three-section head for the secondary
movement

o Three Approach lanes on Stem of “T"

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

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

Option #3: Wwhen the mddle lane is a shared left and right turn
lane, then a five-section cluster should be placed over the
center of this lane and a three section head placed over each of
the other two lanes. Each head must contain green and yellow
arrow irdaications in this situation.

NOTE:

1. For all cases, the approach shall dasplay "dual
indications®. This means that there must be at least two
heads with identical indictions on the major approach. For
example, if a green arrow 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.

7.4.6. 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 200 feet of moveable span bridges or
railroad crossings should be considered. Those located at distances
greater than 200 feet should be considered i1f the queues frequently
extend to the moveable span or crossing.

Intersections near fire stations regquire 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 Confiquration

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

The results are deperdent upon the traffic volumes used in the
analysis. The traffic used for this calculation shall be the design
hourly volume based on the 30th highest hour (k factor) and not a
peak to daily (P/D) ration based on a 24 hour count. The k factor
volumes account for traffic variations through the year, and, in
most case,are higher than P/D volumes.
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IheK,D,andeactorsoovertthetvn—wayAAUrvolmtoaone—way
Design Hour Volume (DHV). This is appropriate for the total
approach movements. 'IheAMandH(peakttmungnwanentcamtsm
each approach should be addressed individually. Current turning
mvenentcamtsshouldbetakentodetexmmetheperoentageoftmns
for each approach. These percentages should then be applied to the
HV for each approach volume to determine the tuming volumes which
should be used for the turn lane design calculations. These values
shouldbeccuparedtothen’ovementoountssupphedbyplamin;ani
thegreaterofthetwovalu%usedforthedesignofmmlans.
The District Planning Office should be contacted to determine if
recentcamtsareavallableandalsoifanyusechangesareplammed
whid1vmldrequ1readjustmentstometurnpementage£funﬁmthe
current counts.

Storage lanes for left turns can affect the capacity and safety of
intersections. The storage length of a left turn lane is a critical
design element. The queue of left turn vehicles in a storage lane
of imdequatelengthmayextendintothethmx;hlarm. The result
1s loss of capacity for the through lanes. The queue of through
vehicl%myalsoextenibeycndtheentmnceofashortleftturn
storage lane blocking access to the storage lane. Either case
results in a less efficient operation of the intersection and may
cause last mimite lane changes, thereby increasing the possibilaty
of conflicts.

Iheilrportantfactorswhidudetemmethelengthneededforaleft
turn storage lane are:

© The design year volume for the peak hour (see discussion
above) .
O An estimate forthemmberofcyclesperhmr.
NOTE: If the cycle length doubles, the length of the
storage for the same traffic also doubles.
o 'Ihetypeofsignalphasingamtimingmichwulcorrtrol
the left turn lanes.
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There are several techniques used to determine necessary storage
length. The following are suggested qguidelines for left turn lanes.

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

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

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

2.0
L = _(3q) (DHV) (25)

Where
L = design length for left turn storage in feet
DHV = left turn volume during design peak hour, 1in vph
N = number of cycles per hour for peak hour, use N = 30
as default.

o0 Where left turn volumes exceed 300 vph, a double left turn
should be considered.

0 When right of way has already been purchased, and the
designer has to choose between a long wide grass median or
a long left turn lane, the storage length for the left turn

should be as long as practical without hindering other
access.

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

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

7.4.9 Wand Iocading CoYera — Teatfie stc'\na\s

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

70 MPH Alachua, Baker, Bradford, Calhoun, Clay, Columbia,Gadsden,
Gilchrist, Hamilton, Holmes,lafayette, lake, leon, Iaberty,
Jackson, Jefferson, Madison, Marion, Putnam, Sumter,
Suwannee, Taylor, Union, Wakulla, Washington

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

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

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

Bicycles and Pedestrian Facilities

8 1 General

Pedestrians and bicycle riders may often wish to travel between the same
locations as other vehicular traffic When this occurs, the designe:
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 tiravel lanes or wide paved shoulders 1s deemed
unacceptable or unsafe for the pedestrian or bicycle 1i1ider It 1s the
Department's policv to provide for bicycle and pedestrian needs within

one mile of urban aireas

Pedestrian facilities include sidewalks, crosswalks, tiraffic 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 pedest:ian volume. ti1affic volume,
average pedestrian age, walking rate. required 1level of seivice,
location, etc The Florida Green Book and the AASHTO Policv Qn Geometric
Design present the various factors that influence the design of sidewalks

and othei pedestiian facilities

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

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

the approaches to bridges, they should be continued across the structure
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The standard width for sidewalks 1s 3 feet when separated fiom the cuib
by a buffer strip A 4 fcet mnimum may be used 1n atreas with few
pedesttians When sidewalks are constructed adjacent to the curb, the
minimum width should be ¢ feet Adidit1onal width of sidewalk may be
prtovided when traffic volumes, truck volumes, pedestrian volumes or
vehicular speeds aire high Prosimity to schools should also be
considered for additional width Ihe Department's Bicycle Facilities
Planning and Design Manual stdates that 1t 1s i1mpoitant to recognize that
the development of wide sidewalks does not necessarily add to the safety
of sidewalk bicycle tiravel Wide sidewalks encourage higher-speed
bicycle use and can 1ncrease the potential for conflicts with moto:
velircles at intersections, as well as with pedestrians and fixed objects

Both the AASHTO Guide for Bicycle Facilities and the Florida Green Book

stite that bicvcle 1i1ding on sidewalks can be expected i1n residential
areas with young children who aie too 1inexperienced to ride in the
street This type of bicycle use 1s generally accepted, but 1t 1s not
appropriate to sign a sidewalk as a bicycle path It 1s not appropriate
to piovide both wide curb lanes for the benefit of the expeirienced
bicvelist and wide sidewalks that mav encourage high speed bicycle use

Five foot sidewalks are to be provided unless gireater widths are

justified for pedestrian use A method for determining pedestrian

facility needs 1s given in the Highway Capacity Manual
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8.3 Handicap Access

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

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

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

The bicycle has became an important element for consideration in the
highway design process. In recent years the emphasis 1n bicycle
system plamming has changed from attempts to provide completely
separate facilities for bicyclists to the growing recogmition that
bicyclists are legitimate users of the roadway. Recent studies have
shown that 1i1n many cases shared roadway facilities afford greater
safety for the bicyclists than sidewalk facilities because of the
increased visibility and maneuverability. Certain measures such as $

o Paved shoulders

o Wide outside traffic lanes 1f no shoulders

o Bicycle-safe drainage grates

o Adjusting manhole covers to grade

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

Planning 1 1deration for, bicycle facilities are given 1in
) glgn E—comeh—i Y 9

~Desian
the AASHTO arﬂﬂxeAASlﬂaGaideforMofNew
Bicycle Facilities.

The Department’s current policy is to give special emphasis to the
needs of bicyclists in and within one mile of urban areas. ‘This
policy will generally provide for the construction of wide curb
lanes, bicycle lanes or paved shoulders for the needs of bicyclists
in comjunction with cother planned roadway improvements. The lack of
adequate right of way and the cost associated with i1ts acguisition
in built up areas may not allow provision of the additional width for
bicyclists on all projects. Roadway improvements 1n the smaller
urban areas (5,000 to 50,000 population) and the more rural areas
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should be reviewed on a case-by-case basis depending on anticipated
bicycle travel and the need for wider pavement or paved shoulders
based on other safety and operational benefits. Anticipated biacycle
travel should be considered of sufficient volume when the rocadway
section is identified for bicycle improvements in the Transportation
Improvement Program, the State Transportation Plan (Bicycle Elements)
or other approved Cawmmnity Comprehensive Bicycle Transportation
Plans.

The Department’s Bicycle Facilities Planninig and Design Mamual
should be referenced for the design of bicycle facilities. Chapter 2
of this volume discusses shoulder width criteria when bicycle use 1s
anticipated.
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Chapter 9
Landscaping
9.1 General

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

The highway roadside 1s an integral umt of a total highway
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 in a wide median of a divaded highway.
Roadside development 1s the treatment given to the rovadside to
conserve, enhance, and effectively display the natural beauty of the
landscape through which the highway passes. It should provide
safety, utility, econamy, and highway-related recreation facilities
by means of proper location, design, construction, and maintenance.

Because the potential for conflict between the highway and
ervirommental values 1s greatest in urban areas, it is essential that
special attention be given to the miltiple use-joint development
possibilities in areas over, under, and adjacent to the highway to
ezsurethatlardandspaceabovethehmhwayprwﬂesthegreatest
benefit to the greatest mmber.
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Iarﬂscapedevelopmntshculdbemkeepmgmththed)aracterofthe
highway and 1its enviromment. Programs include the following general
areas of improvement:

Preservation of existing vegetation.

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

Selective clearing and thinning

Regeneration of natural plant species and material.

O 0 0 0 o

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 ocosts, and
create interest, usefulness, and beauty for the pleasure and
satisfaction of the traveling public.

Landscaping of urban highways and streets assumes additional
uportance by mitigating many of the nuisances associated with urban
traffic. Iandscaping should be arranged to permit sufficiently wide,
clear, and safe pedestrian walkways. Cambinations of turf, shrubs,
andtreasaredauablemborderamasalongthemadway. However,
care should be exercised to ensure that requirements for sight

distances and clearance to abstructions are observed, especially at
intersections.

Further information concerning landscape development and erosion

cmtrolisp:mentedeSiﬂb'sAmldefgz&gnw_ax' Iandscape and
Envairormental Design. The Department’s Roadway and Traffic Design

Standards Booklet sets forth specific criteria and stardards for
erosion control and roadside landscaping. The Department’s
Landscaping Guidelines (document No. 650-050—001b) provides the

general criteria for use in the development of landscaping plans for
roadway projects.
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Chapter 10

WORK ZONE TRAFFIC CONTROL

10.1 General

The need to improve the capacity of, and to rehabilitate Florida's highways,
has greatly increased the frequency of highway construction taking place
mmmediately adjacent to or under traffic The travelling public, as well as
construction and inspection personnel, are exposed to conflicts that may
become hazardous In addition to the safety issue, 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 Florida

The Manual on Uniform Traffic Control Devices for Streets and Highways,
(MUTCD), Federal Highway Administration Part VI of the MUTCD deals

specifically with work zone traffic control Other parts of the MUTCD may
also be useful 1n designing a traffic control plan

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

Policy on Geometric Design of Highways and Streets, AASHTO

Roadside Design Guide, AASHTO, Chapter 9

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

Federal-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 material from the PD&E study as the basis. As

the design progresses, the following should be considered

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

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

Contract specifications Provisions such as time restrictions on construction

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

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

during construction that may not be a contract requirement Examples are
dealing with the media and local businesses, provisions for mass transit
options to commuters, service patrols, improvements to alternate routes,
coordination with other projects and maintenance activities, and special
Inspection requirements
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Public input. On very large and complicated projects, it may be necessary to
involve the public through informal public meetings to be held early in the
design of a project Close coordination with city and county officials may be
necessary. Citizen and business advisory committees may be established as
sources of input

Utility work. If contract utility work is anticipated in conjunction with or
during the highway construction, the Traffic Control Plan (TCP) must
account for and adequately protect all work activities The phasing of
construction activities must be compatible with the utility work Utilities,
whose work affects traffic, are required to have a TCP by FHWA's FHPM 6-6~
3-2 This requires early and effective coordination with utilities
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10.4 Traffic Control Plans (TCP)

A TCP 1s a set of specific plan sheets, references to standard (typical)
layouts, and/or notes on roadway plans describing how traffic will be
controlled through a work zone Al projects and work on highways, roads
and streets shall have a traffic control plan, as required by Florida Statute
and Federal regulations All work shall be executed under the established
plan and Department approved procedures The TCP 1s the result of
considerations and investigations made 1n the development of a comprehensive
plan for accommodating traffic through the construction zone. These
considerations include the design 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 in the plans set whenever project
conditions are not specifically addressed 1n a typical layout from the manuals
noted above This 1s usually the case for complex projects, and therefore
references to Standard Indexes, as well as specific TCP sheets, will both

likely be necessary

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

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

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

(3) location of temporary barriers and attenuators

(4) temporary drainage devices

(5) channelizing devices at special locations

(6) locations for special devices such as variable message sians

(VMS), arrow boards, and temporary signals
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(7) VMS messages for each phase

(8) signal taming for each phase, including method of temporary
actuation if needed (Check with Traffic Operations Engineer)

{9) location and geometry for transitions and detours

(10) typical sections for each phase of work on all projects, except

sumple resurfacing projects, 1n order to show lane widths,
offsets, barrier locations and other features influencing traffic

control

(11) the proposed regulatory speed(s) for each phase

(12) reference to appropriate Standard Indexes or MUTCD drawings
whenever applicable

(13) appropriate quantities, pay items and pay item notes

(14) resolve any conflicts between permanent signing and markings
and work zone signing and markings

(15) key strategies such as service patrol, police, public service
announcements, Highway Advisory Radio, night work

{16) good plan notes

(17) address the need for maintaining existing roadway lighting

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

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

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

Field reviews by designers should be required

Review the scope

Examine the plans (30% - 60%)

Look at plan-profiles and cross-sections for general

0 0o o0 o

understanding

Review PD&E study for any constraints

Consider bicycle/pedestrian needs during construction

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

STEP #2 Develop Project Specific Objectives

What are your objectives? Examples might be

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

maintaining 2-way traffic at all times

maintaining existing roadway capacity during peaks
maintaining business/resident access

provide bike/pedestrian access

minimize wetland impacts

0O O 0 0o 0o 0 o0 o

expedite construction
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STEP #3 Brainstorm TCP Alternatives

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

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

STEP #4 Develop a Construction Phasing Concept

Examine existing facihty versus what 1s to be built

This 1s a major task on jobs other than resurfacing
Coordinate with bridge designers

Color or mark the plan and profile sheets to show existing
roadway versus new construction Then, check station by
station, the plan sheet against cross-section sheets Make
notes on plan sheets as to dropoffs or other problems Use
profile grade lines or centerlines for reference points

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 nput from construction
personnel or even contractors representatives in determining
construction phases

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 1nvolved 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

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

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

o need for portable traffic signals, variable message signs, and
barxiers,

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

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

0 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 interested parties Planning
and coordination must begin early 1n a project design

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

Traffic control plans should also be reviewed with other appropriate offices
such as mamntenance, FHWA, community awareness teams, public, businesses,
freeway coordinator management teams and local agencies Initial reviews

should be made by construction and traffic operations no later than the 60%

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

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

Adjomning 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 adjomn each other
(separate bridge and roadway contracts are a typical example), utility work
performed separately from roadway work or when maintenance activities are
performed adjacent to a construction project Where such restraints or
conflicts occur, or are likely to occur, the designer should try to resolve the
conflicts 1n order to prevent misunderstanding on the part of the travelling

public
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10.6 1 FHWA Review
The type and format of TCPs on Federal-aid projects must be coordinated
with FHWA early during design TCPs for federal aid prolects are to be

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

10 6 2 Phase Submittals

TCP phase submittals should include the following

Phase I (30%) - a typical section for each phase as well as a description of
the phasing sequence and work 1nvolved

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

of the pay items needed

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

10 7 1 Backaround

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 1 accidents within work zones Proper traffic control
tramning 1s vital to achieving this objective

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

10 7 2 Tramning Requirements

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

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

District Design, Construction, and Maintenance Engineers shall ensure
that employees, including consultant personnel, who are responsible for
traffic control plan design, 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)

- ILighting units (arrow panels, barricade and sign lights, illumination
devices, temporary signals and variable message signs)

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

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

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

- Flaggers

- Police

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

The MUTCD contamns detalled instructions on the use of traffic control

devices Special design considerations applicable to Florida are discussed 1n
the following sections
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10.9 Signs

10 9 1 Advance Warning Signs

The TCP should identify the advance construction warning signs,
including legends and location , These i1nclude signs such as "Road
Construction Ahead", and "Road Construction One Mile" The TCP should
provide the advanced warning signs, legends and locations for all
proposed operations which require signing These include detours, lane
closures, and flagging operations on the mainline as well as crossroads

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

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

10 9 2 Length of Construction Sign

The length of construction sign (G20-1) bearing the legend "ROAD
CONSTRUCTION NEXT ___ MILES" 1s required for all projects of more
than 2 miles in length The sign shall be located at beqin construction
pomnts Mileages should be to nearest 0 1 mile

10 9.3 Sign Covering

Signs (temporary and permanent) that warn of conditions shall be covered
or removed when the condition 1s not present, such as might occur in work
zones with daytime only operations ‘Traffic control signs that require
covering shall be fully covered with a durable opagque sheet materials
Plastic film and woven fabrics including burlap will not be permitted
Covering of only the legend or symbol will not be permitted Reflective
covermngs will not be permitted Hinged signs designed to cover when
folded and si1gn blanks are permitted Signs to be covered or removed will
be 1dentified in the TCP, along with acceptable procedures
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10.9.4 Existing Signs

Exasting (regulatory, warning, etc ) signs that conflict with the TCP
shall be removed. Existing guide signs should be modified as necessary

It is good practice to revise existing guide signs by using black on orange
panels to show changes made necessary by the construction operations.

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

10 10 1 Warning Lights

Warning lhights shall be 1n accordance with Section 6E-5 of the MUTCD

except for the Iimitations below

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

barricades, drums, or vertica: panels and are intended to continually
warn drivers that they are approaching or proceeding in a hazardous
area Flashinglignts shall notbe 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 isolated obstructions that are located adjacent to or in the
intended travelway, and tomark the approach to closed or detoured
travel 1anes Type A lights shall not be used in conjunction with the

first and second advance warning signs

Type B lngh intensity flashing warning lights shall be mounted on
the first advanced warnina sign and on the first and second
advanced warning sign where two or more sians are used This
applies to all approaches to any work zone The first and second
advance warnina sians shall be supplemented with an 18 inch by 18

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

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

serve the dual purpose of delineation and hazard waming

10 102 Advance Warning Arrow Panels

Arrow panels shall be used to supplement other devices for all lane closures on high-speed
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 tor short-term operations,
such as during work zone nstallation and removal Arrow panels should not be used n lane
shift situations  Research has shown that motonists tend to change lanes (on multi-lane
facilities) whenever an arrow panel is 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 turther information

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

concerning the use of this device
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10 10 3 Vanable Message Signs

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

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

The VMS units may be used
- To supplement conventional traffic control devices 1n construction
work areas and should be placed approximately 500' to 800' in

advance of potential traffic problems, or

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

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

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

(d) action statement (do?)

(2) Messaqge format

(a) wil vary depending on content

(b) "where" or "what" will generally lead
(c) "who" and "do" follow 1n that order
{d) "who" often understood from "where"

(3) Messaqge length

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

(b) lmmited by driver's processing capability

(c) 4 word maximum, one part message

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

(e) shorter messages desirable to permit multiple
readings

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

(a) 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 Display 2 Display 3
(a) RAMP TO U S E
SR 26 E ALT
CLOSETD ROUTE
(b) I-95 FOLLOW
ROAD DETOUR
CLOSETD ROUTE
(c) I-495 A T 2 RIGHT EXPECT
EXIT 30 LANES DELAYS

CLOSETD

I-10-21 O Revised 12/06/90



Tympical Conditions

Consistent wath 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
1identify 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 cChannelizing Devices

10 11.1 Type 1II Barricades

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

10 11 2 Separation Devices

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

"Separation" 1s defined in FHPM 6-4-2-12 and requires the use of devices
such as those presented on pp 6~57 and 58 of the TCDH These 1nclude
temporary barrier, drums, cones, tubular markers, or vertical panels

Separation devices are required for TLTWO unless (1) 1t is used on an
urban street where speeds are low, or (2) drivers entering the TLTWO
can see the transition back to normal one-way operation on each roadway

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

devices are required

Experience has also shown that stand alone tubular markers for long term
operations are difficult to maintain and therefore their effectiveness 1s
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 Cchannelizing Device Alternates

It1is intended that cones, Type 1 and 2 barricades, vertical panels, drums
and tubular markers be considered as alternative channelizing devices to
be used at the contractor's option The only exception to this 1s that
cones and tubular markers are not allowed at night. If the designer wants
to further restrict the options (1 e require drums, etc.) it must be so
noted on the plans or in the supplemental specifications.
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10.12 Pavement Markings

10 12 1 Removing Pavement Markings

Existing pavement markings that conflict with temporary work zone traffic
patterns must be obliterated where operations will exceed one work
period Painting over existing pavement markings 1s not permitted.

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 40 feet on tangent sections and 20 feet
on transitions, curves and crossovers

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

10 12 3 Work Zone Markings

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

10 13 1 Traffic Barriers

Work zone traffic barriers are designed either as permanent barriers or
as temporary barriers that can be easily relocated They have four
specific functions to protect traffic from entering work areas, such as
excavations or material storage sites, to provide positive protection for
workers, to separate two-way traffic, and to protect construction such as
false work for bridges and other exposed oblects The designer should
anticipate when and where barriers will be needed and 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 1in work zones to protect motorists as
well as workers However, mmproper use of these barriers can provide a
"false sense of security" for both the motorist and the worker
Therefore, care must be taken 1n theiwr design, installation and
mamtenance Installation instructions and flare rates are given in
Standard Index 415

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

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

m the plans The plans should also include a work area access plan for
those projects with median work which 1s shielded with barrier wall
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10 13 3 End Treatments

The desirable treatments for exposed ends of barriers are

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

- attaching a crashworthy terminal such as a crash cushion or

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

10 13 4 Modifications of Existing Barriers

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

10.13 5 Crash Cushions

Crash cushions in work zones may be used in the same manner as at
permanent highway installations Crash cushions are used to protect the
motorists from the exposed ends of barriers, fixed objects and other
hazards within the clear zone Two types of stationary crash cushions are
commonly used, the sand filled plastic barrel (Index 415) system, and the
GREAT CZ system  Selection of a system should be the result of an
analysis of site condition (1 e space and need), first cost and replacement
cost after hits The GREAT system 1s designed to shield a hazard and
redirect vehicles, whereas sand barrels only provide hazard shielding

Therefore, the designer must determine what is needed in order to
provide the appropriate device The designer should anticipate the need
for these devices and provide appropriate quantities on the plans The
AASHTO Roadside Design Guide can be consulted for more information
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10 13 6 Truck-Mounted Attenuator (TMA)

In many short-term, mobile and moving work zones, trucks can be used
as blocking vehicles to protect workers Large trucks are effective in
preventing vehicle encroachment into the work site, however, serious
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 severity of rear-end
crashes TMA may either be trailer or truck-mounted If the designer
sees the need for TMAs for a particular work zone activity, it should be
noted on the plans and included in the pay items

TMAs are used for three classes of 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  Barrler Vehicle a truck parked upstream from a stationary
operation and usually unoccupied

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

shadow trucks and barrier vehicles may be equipped with a TMA
Advance sign trucks should use TMAs if they encroach on the traveled
way Protective vehicles usually are equipped with arrow panels, variable
message signs or flashing amber lights
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A truck with a TMA must be positioned properly with respect to the work.
1f the TMA 1s too close to the work when hit, it may strike the worker, 1if
too far back, traffic may go around it and hit the workers. The
manufacturer's recommendations should be followed for deployment and
use. A "rule of thumb" for spacing 1s less than 2 times the speed limit in
feet (e g., 2 X 55 mph = 110 ft ) and at least 30 feet.
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10.14 Flagqgers
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 in use

10 14 2 Location of Flaggers

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

10 14 3 Police Agencies

Police agencies (FHP, Sheriffs, 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/
rhases are anticipated as needing police assistance
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10.15 Layouts

Roadway Standard Index 601 through 650 are layouts of work zone traffic
control for typical conditions These indexes should be referenced only 1if
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

- Wwork not covered by a typical layout

- Nighttime work requiring special lighting, oversized or additional
devices

- Ramps and intersections that interrupt the standard layout

- Sight distance restrictions such as horizontal or vertical curves

- Lane or shoulder configurations that do not match the standards

- Special considerations during installation, intermediate traffic 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

Minimum taper lengths shall be calculated by the following formulas

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

Where "L" 1s the length of the taper, "W" i1s the width of the closed lane
and "S" 1s the posted regulatory speed for the work zone, in MPH Both

L and W are measured in feet

The following table (taken from MUTCD 6C-2) gives the formulas for the
lengths of the various taper types
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Table 10 15.1
Taper Length Criteria for Work Zones

Type of Taper Taper Length
UPSTREAM TAPERS

Merging Taper L Mmimum
Shifting Taper 1/2 L Mimimum
Shoulder Taper 1/3 L Mimimum

Two-way Traffic Taper 100 feet Maximum

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

10 15.2 Intersecting Road Signing and Signals

S1gning for the control of traffic entering and leaving work zones by way
of intersecting highways, roads and streets shall be adequate to make
drivers aware of work zZone conditions. Under no condition will
Intersecting leq 51gning be less than a "ROAD CONSTRUCTION AHEAD"
s1gn for approaching vehicles and a "END CONSTRUCTION" sign for
departure vehicles unless the Intersecting street consists of a shell, sand,
or dirt surface, in 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 thesge swgns 1in the estimated quantuty for Construction
warning signs

Existing traffic signal operations that Tequire modification in 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 maintan Proper position The DTOE should also
determine the need for temporary loops for traffic actuated signals The
TCP should include all hecessary signal adjustments
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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 horizontal curve
approaching the closed lane), the taper should begin well 1n advance of
the view obstruction The beginning of tapers should not be hidden
behind curves.

10 15.4 Pedestrians and Bicyclists

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

10.15.5 Superelevation

Horizontal curves constructed in conjunction with temporary work zone
detours, transitions, and crossovers should have the required
superelevation Under conditions where superelevation 1s not used, the
minimum radn that can be applied are listed in the Table 10.15 2.
Superelevation must be included with the design whenever the minimum
radu cannot be achieved

TABLE 10 15 2

MINIMUM RADII FOR
NORMAL CROSS SLOPES

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

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

designer may also choose to use the 20 1 taper rate for speeds
<45 mph
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10 15 6 Lane widths

e 3

Existing lane widths of through roadways should be maintained rough
work zone travel ways wherever practical The minimum widths for work
zone travel lanes shall be 10' for all roadways other than Interstate On
Interstate highways the minimum width for work zone travel lanes shall be

11" except at least one 12' lane 1n each direction shall be provided

10 15 7 Lane Closure Analys:s

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

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

The circled numbers correspond to the numbers of the symbols and
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 (EX-I-10-A, sheet 5 of 11) Draw a
line across the graph representing the percentage for both open road and
signalized intersections (see example EX-I-10-A, sheet 7 of 11) Plot the
hourly percentages (hourly volume divided by total volume) on the graph
Any hourly percentage extending above the restricted capacity
percentage lines for open road or signalized intersections indicated lane
closure problems The bottom of the graph gives times for AM and PM
By coordinating the lane closure problem areas to the time of day, a
designer knows when to restrict lane closure
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Many of Florida‘'s roadways have directional peak hour traffic volumes,
with inbound morning traffic and outbound afternoon traffic Doing a
composit lane closure analysis would 1n many cases require night work.
However, 1if a separate lane closure analysis is calculated for inbound-and
outbound separately, a lane closure may be allowed and the contractor
could work in dayhght hours (See example EX-I-10-A, sheet 10 of 11
amd EX-I-10-A, sheet 11 of 11 )
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LANE CLOSURES
Symbols and Definitions

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

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

D = Directional Distribution of peak hour traffic on multu-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 Florida have a significant vanance 1n
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 divided by the factor
for the month the counts were actually taken 1n calculating the volume on the Lane
Closure Worksheet The Office of Planning has tables showing monthly traffic factors
for every county 1n Florida (see sample table on EX-I-10-A, sheet 4 of 11)

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

G/C = Ratio of Green to Cycle Time This factor 1s to be applied when lane closure
1s through or within six hundred feet of a signalized intersection The Office of
Traffic Engineering has ttming 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, imes peak month factor, imes remaiming traffic factor This
calculation will give the designer the expected traffic volume of a roadway at the
anticipated time of a lane closure

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

11.

12.

13.

LANE CLOSURES
Symbols and Definitions

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

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

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

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

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

LC = Lateral Clearance 1s the distance, 1n feet, from the edge of the
travel lane to the obstruction. The lateral clearance is used to
determine the obstruction factor (see MOT plans and Obstruction
Factor Table on EX-I-10-A, sheet 4 of 11).

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

STATE PROJECT NO.. FAP NO.

WPI NO.. COUNTY: DESIGNER

NO. EXISTING LANES: SCOPE OF WORK.

Calculate the peak hour traffic volume (V)

=ATC@X P/D@X D@X PMF_@_X RTF@ = _@

LANE CLOSURE CAPACITY TABLE

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

Factors restricting Capacity
TLW @ LC ( :) WZL (li) G/c @

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

RC (Open Road) =C ‘ X OF ‘ X WZF (=> = (:)
RC (Signalized) = RC (Open Road) (;2 X G/C (:) =_@_

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

RC (Open Road) (:)

o L
°

arc_ (D) x (3 x pMr @) x rTF (B)
Signalized % = Open Road % X G/C_@_ = %

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

NOTE: For Existing 2 Lane Roadways, D = 1.00.
Work Zone Factor (WZF) applies only to 2 Lane Roadways.
For RTF < 1.00, briefly describe alternate route:

EX-I-10-A
Sheet 3 of 1l
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LANE CLOSURES
CAPACITY ADJUSTMENT FACTORS

PMF SAMPLE
Tropic County Monthly Factors
January 112 July 088 NOTE
February 120 August 08s February is the peak
March 118 September 088 month in Tropic
April 112 October 094 County-therefore the
May 105 November 100 PMF inthe 2L and 4L
June 095 December 106 samples is 1 20«2 | 00
The counts were
taken 1in November
OBSTRUCTION FAGTORS (OF)
Travel Lane Width (TLW)
Lateral
Clearance (LC) 12' 11 10’ 9
>6 100 096 090 080
4 098 094 087 077
2 094 090 083 072
o 086 082 075 065
WORK ZONE FACTORS (WZF)
wzZL WZF WZL WZF WzZL WZF
200’ 098 2200’ 081 4200’ 064
400’ 097 2400’ 080 4400’ 063
600’ 095 2600’ 078 4600° 061
800’ 093 2800’ 0.76 4800’ 059
1000’ 092 3000’ 074 5000’ 057
1200’ 090 3200 073 1 s200 056
1400° 088 3400° 071 : 5400' 054
1600’ 08 , 3600° 069 4 5600 052
1800’ 085 3 3800 068 | 5800 051
2000’ 083 | 4000 066 1 6000 050
Work Zone Length (WZL) for 2 Lane Roadways =
Distance between opposing traffic queues d
< . . . 4> LA
oD . o c
[ [ TRANSITION BUFFER WORK TERMINATION AREA -
ADVANCE WARNING AREA -| AREA - moves |SPACE - AREA lets traffic resume
tells traffic what to expect ahead| traffic out of ts | provides normal driving
normal path protection for
traffic and EX-1-10-A
workers 4 of 1l
I-10-40 O




HOURLY PERCENTAGE OF ADT

10

LANE CLOSURES

24 HR COUNTS

AM PM
HOURLY HOURLY »
TIME VOLUME ATC o VOLUME  ATC 9,
12-1 —_
1 2 —_— —_— —_—
2 3 _ —_—
3 4 _ _—
4 5 —_ —_——
5-6 R
6 7 —_— —_— —_—
7 8 ————
8 9 —_— —_—
9 10 —_—
10 11 —_— —_—
1 12 —_— —_
TOTAL -_ —_—
HOURLY VARIATION OF DAILY TRAFFIC
12 6 8 10 12 2 4 6 8 10 12
f— AM e P — ]

DATE

DESIGNER

PROJECT NO

LOCATION
_—

—CONCLUSIONS —

Round to the nearest
¥ hour conservatively

OPEN ROAD LANE
CLOSURE

SIGNALIZED LANE

CLOSURE
EX-I-10-A
5 of Il
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LANE CLOSURE WORKSHEET

STATE PROJECT NO.._12345-6789  rap no KA
WPI NO. /2345C7COUNTY 7Rop/c DESIGNER YA 7ES

NO. EXISTING LANES _2 SCOPE OF WORK W//D &4/ £ REsurracs

Calculate the peak hour traffic volume (V)

V=ATC /5 9%% p/p 0.083% D X4 X PMF /.20 X RTFO.75 - J/2&

LANE CLOSURE CAPACITY TABLE

1400VPH
1800VPH
3600VPH

Capacity(C) of an Existing 2 Lane-Converted to 2 Way,1 Lane
Capacity(C) of an Existing 4 Lane-Converted to 1 Way,1 Lane
Capacity(C) of an Existing 6 Lane-Converted to 1 Way,2 Lane

Factors restricting Capacity.

TLW - LC <+ wzL__ 2/6s G/C__ O -4

Calculate the Restricted Capacity (RC) at the Lane Closure Site by
multiplying the appropriate 2L, 4L, or 6L Capacity (C) from the Table

If the Lane Closure 1s through o1 within 600' of a signalized
1ntersection. multiply the RC by the G/C Ratio

RC (Open Road) = C_/46O xor © §7 XWzF ©.82 . 999

RC (Signalized) = RC (Open Road) 999 X G/C_ O F = é 39

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) 79‘7

= 7, %

o\
1
o\

ATC/52% D /06 X PMF /2o % RTFO 75
Signalized % = Open Road & /. FO X g/c OLE - F. 74 g

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

NOTE For Existing 2 Lane Roadways, D =1 00
Work Zone Factor (WZF) applies only to 2 Lane Roadways
For RTF < 1 00, briefly describe alternate route 25 Jo 41C

eX5ing Frattc diverted s, Ballard Bid Als,iy an
Kewbat/ yore Lhey, Exst on Xagnders X cyzy

EX-I-10-A
Sheet § of ||
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LANE CLOSURES

24 HR COUNTS
Taken in Nov

AM PM
HOURLY HOURLY
TIME VOLUME ATC % VOLUME ATC %
2.1 /60 /7 960 6.4
1.2 90 0.6 830 5.5 OATE.
. 30 02 8/0 5.4 Dec. /
- 25 02 /080 7.2 <. /185
‘s 30 02 /190 7.9 P/D  egenen
/30 09 /220 B3-.083 VIFES
6.7 525 3.5 930 6.2
7 8 //35 7.0 680 4.5 PROJECT NO
9-10 870 5.8 425 2.8
825 5.5 365 2.4 o
"e12 960 6.4 270 /.8 Buck lake R
o /5,000 /100
HOURLY VARIATION OF DAILY TRAFFIC
10
9 L }\. —~CONCL
<& PUs 0 O CLUSIONS —
E 8 DPE D d 7" Round to the nearest
S ITTITTITTIATTITTT FTNTTTTT  #howconsenamvey
o
R IR AT
5 ¢ =3 = S rm s e
T T e T R
g ? / \\ SIGNALIZED LANE
Q2 N \ CLOSURE RESTRICTION
AN [ [ 790aM -8 00PN
0 2 6 8 10 12  : .
:f 4 Na i 1}= 2 4 p:u 8 10 1{2 t::,x .':fo_ ‘;l

1—10-4310



LANE CLOSURE WORKSHEET

STATE PROJECT NO.*_[2345- 6789 pppno.. NA

WPI NO../2345¢7 COUNTY: TR6Pic DESIGNER: G /JQ&£/S

NO. EXISTING LANES:_<4 SCOPE OF WORK: RESce g s

Calculate the peak hour traffic volume (V)

=ATC30,°°% P/DO.083X D O.55 X PMF/- 26 X RTF /.06 = /643

LANE CLOSURE CAPACITY TABLE

Capac1ty(C) of an Existing 2 Lane-Converted to 2 Wav.,1 Lane = 1400VPH
Capac1ty(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 restricting Capacity:

V4 ’
TLw__ /7 e & waL MA for 4L e O. 74

Calculate the Restricted Capacity (RC) at the Lane Closure Site by
multiplying the appropriate 2L, 4L, or 6L Capacity (C) from the Table
above by the Obstruction Factor (OF) and the Work Zone Factor(WZF)

If the Lane Closure 1s through or within 600' of a signalized
intersection, multiply the RC by the G/C Ratio

RC (Open Road) =C_/800 X oF_©.9G xwzp S 00 - 1728

RC (Signahized) = RC (Open Road) /728 x g/c 8.74 = /279

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

RC (Open Road) /728 .73
ATC38™% DOSEX PMF/2Zo X RTF /.20 -

o\°

Signahized % = Open Road $ & 73 X g/c 014 = & .4¢ %

Plot 24 hour traffic to determine when Lane Closure permitted (See
EX-I1-10-A, Sheet 5 of 11)

NOTE: For Existing 2 Lane Roadways, D = 1.00.
Work Zone Factor (WZF) applies only to 2 Lane Roadways.
For RTF < 1.00, briefly describe alternate route: AA

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

LANE CLOSURES

a4 LD COMIMTS
&3 T VAUV O

Taken 1in Nov

AM PM
HOURLY HOURLY
TIME VOLUME ATC % VOLUME ATC %
12-1 320 /[ 1920 6,4
1-2 /80 0.6 660 S.S5
2.3 60 0.2 [B20 5.4
3.4 50 0.2 2/60 72
‘s b0 0.2 2380 7.9
5.6 260 0.9 2480 8.3
6-7 50 3. /B60 p.2
7-8 2270 7.6 1360 4.5
/820 5/ 1060 3.5
9-10 /740 5.8 850 2,%
10-11 (650 5,5 730 2.4
11-12 /920 6.4 S40 /B
TOTAL 30,000 (0.2
HOURLY VARIATION OF DAILY TRAFFIC
10
o ol ln Rlo A |p
R : f
srﬁ- -+-‘- ﬁ* -F - ] - e s oo o o
5 / sj! :-\K/ T‘/ £ D \
4
\
3 \
\
. / N
1\\
024 & 8 10 2 2 4 6 8 10
j« AM l« PM -

¢

ph?

12

DATE

Dec. 1955

DESIGNER

( 2[205 NS

PROJECT NO

/234¢5-6789

LOCATION
Buck LA

Sz /00- 574 200

1%
—CONCLUSIONS —

Round to the nearest
¥ hour conservatively

OPEN ROAD LANE
CLOSURE

NO RESTRICTION

SIGNALZED
CLOSUR BEs"?Qlcnoui
730AM -900AM

330PM -7 00 PM

EX--10-A
S of Il
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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 4‘2/232 20,472
P/D 0.103 0.073 0092
D /.00 d.60 /.00
PME 1,17 /.17 .17
RTE /.00 /.00 /.00
v 2622 2164 2203
TLW /2’ /2’ /2’
Lc o’ o’ 0’
c /800 /800 /800
oF 0.86 0.86 0.866
RC(OPEN ROAD) /548 /S 45 /548
G/C 0.50 4.50 050
RC(SIGNAL) 774 7 74- 774
% OPEN ROAD o./0 5.20 .50
% SIGNAL _~_.§'_Q'_5_. _________ g _'__6‘2 ________ ‘3 '_‘25_ _______
LANE CLOSURE | 7:00 A,M,-T  7:00 A.m.- /1'30 A.M.-
(OPEN ROAD) 400 FM. 730 PM,| 730 Em. S
LANE CLOSURE 600 AM-"T 6:00AM-~| 7:30 AM.-
(SIGNAL) 9:00 M, | 10:30PM. " 10:30 B M.
EX-1 10 A
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10.15.8 Detours

A detour 1s a deviation from the normal roadway and i1s inmitiated when
traffic1s directed to leave the roadway Activities such as traffic shifting
and/or splitting accomplished within the confines of the roadway do not
mnvolve 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 anon-
site detour traffic 1s diverted onto a temporary roadway generally
constructed within or adjacent to the right-of-way or onto a frontage
road. At an off-site detour traffic 1s diverted onto another highway in
order to bypass the work zone

For off-site detours, the detour signing 1s usually done under the
direction of the traffic engineer who has authority over the roadway The
detour should be signed clearly so drivers can traverse the entire detour
and return to the original roadway Detour signing 1s not required for
minor shifts from the direct or regular route There will be situations
that are between minor shifts and re-routing In these cases engineering
ludgement must be applhied 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 mmnimize adverse mmpacts The structural
capacity of the shoulder or detour pavement should also be considered and
additional structure provided if necessary

The designer has two methods of paying for detours by {1) using the
"special detour" lump sum pay item or (2) using the lump sum Mot pay
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 in the
plans The special detour pay item 1s intended to be used 1n all situations
where traffic 1s shifted one lane width or more onto temporary pavement

Revised 12/06/90 I-10-48 O



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

sum MOT

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

rather than administrative definitions

TCPs should include sufficient detaill for detour geometry  Detours
should be designed with shoulders (2' min) whenever practical The
radius of curvature and taper lengths should be shown Detours should
be designed and operated as close to the normal speed as possible When
speed reductions are necessary, the reduction should be in 10 mph
increments The recommended minimum radius of curvature (without
superelevation) for detours 1s shown 1n Table 10 15 2

10 15 9 Above Ground Hazards

An above ground hazard is any obiject, material, or equipment, which does
not meet the Department'’s safety criteria for clear zones -1 e , anything
that 1s greater than 4 inches in height and 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 appropriate warning
devices during the contractor's work hours or eliminate the hazard
During non-working hours, all objects, materials, or equipment that
constitutes a hazard, must be stored/placed outside the clear zone or be
shielded by a barrier wall

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

700)

I-10-49 0 Revised 12/06/90
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10 15 10 Drop-offs in Work Zones

Acceptable warning and barrier devices for traffic control at drop-offs 1n
work areas are detailed in Standard Index 600

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

10 15 11 Narrow Bridges

Simultaneously working on both sides of a bridge (bridge widening, etc.)
may be hazardous due to the narrow width of some bridges Consideration
should be given to specifying that work be done only on one side at a time,
particularly on hgh speed roadways In some situations, the installation
of barrier wall on both shoulders can totally ehminate 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 prolect has existing roadway lighting, the designer shall prepare
a specification that completely describes what 1s to be done with the
existing lhghting 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 installed. A field survey should be
conducted to establish the condition of the existing system and what
responsibility the contractor will have 1n bringing the existing lighting
system back to an acceptable condition
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The designer shall determie what wotk 15 to be done and, using the pay items
extablished for roadway lighting shown on Index 17506 of the Roadway and Traffic
Design Standards, develop pay items and quantities for all work to be done for

maintaining existing hghting throughonut construction

101513 Woik Area Access

The TCP must also include a work area access plan, if necessary  This 1s a
constructability 1ssue 1n which the designer addresses the question of how the
contractor 1s to get matertals and equipment into the work area safely This 1s a
particularly critical 1ssue on high speed tacilities (such as the Interstate) where barrier

wall 1s used to protect median work areas

10 15 14  Pay Items and Quonaties

The Basis ot Estimates Manual has been updated to provide better instiuctions on

calculating many of the MOT quantties
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10 16 Speed Zoning
10 16 1 Requlatory Speeds in_Work Zones

The goal of traffic control plans for construction, mawmntenance, and utility
operations 1s to route traffic through such areas 1n a manner comparable
to normal highway conditions Changes to the existing posted speed himits
should only be made after consideration of actual or anticipated field
conditions including vehicilar volumes, congestion, TCP phasing, lane
Lestrictions type of construction L_loseness of traffic to workers,
equipment flagger usage, pedestrians, geometrics, and physical
conditions By virtue of F S 316 187, all requlatory speeds must be
established on the basis of a traffic and endineering investigation The
justification for establishing work zone requlatorv speeds different from
normal speed himits must be included 1n the project file

When developing a TCP the considerations noted above must be
addressed 1 determining the appropriate requlatory speeds The TCP
and the project file will suffice as the traffic and engineering
mnvestigations TCPs for all prolects must show specific requlatory
speeds for each phase of work This can either be the existing posted
speed or a reduced speed The speed shall be noted in the TCP
Guidelines for determining the appropriate speed reduction are given in
Table 10 16 1

If field conditions warrant speed reductions greater than those shown in
the Traffic Control Plan (TCP), then the contractor may submit to the
prolect endineer for approval by the Department, a signed and sealed
study to justify the need for further reducing the posted speed o1 the
enqgineer mav reqguest the District Traffic Operations Endineer (DTOE) to
mvestigate the need It will not be necessary for the DTOE to issue
requlations for requlatory speeds i work zones due to the revised
prcvisions of F S 316 0745(2)(b) However, all other requlatory signs,

work zone or permanent reguire issuance of a regulation by the DTOE
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Regulatory speed signs in rural areas (Interstate and Non-Interstate) are
to be preceded by a "REDUCE SPEED AHEAD" sign positioned as follows

Interstate (Rural) = 1000 feet 1n advance
Non-Interstate (Rural) - 500 feet 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 a pay Item, 102-96 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 requlatory speed 81dns  For projects dreater
than one mile 1n lenqth for rural areas (Non—Interstate) and on Rural or
Urban Interstate, regulatory signs are to be Placed at no more than one
mile intervals For urban situations (Non-—Interstate) regulatory speed
51gns are to be placed at a maximum of 1000 feet apart

The 85 percentile speed used to establish normal regulatory speeds does
not apply for construction zones Changes to the ex1sting speed should
be made on actual or anticipated field conditions such as  vehicular
volumes, congestion, TCP phasing, lane Testrictions, type of
construction, closeness of traffic to workers, eéquipment, flagger usage,
pedestrnans, geometrics and physical conditions This is Interpreted to
mean, using enqgineering ludgement, the responsible designer ;g to

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 cloge to
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normal conditions as possible The requlatory speed should not be
reduced more than 20 MPH below the posted speed without the approval of
the District Traffic Operations Engineer and the appropriate District
Director (See Index 600 ) This reduction 1s to be done 1n 10 MPH per
500 feet increments

To ensure credibihity with motorists and enforcement agencies, reductions
in the existing posted speed shall be removed as soon as the conditions
requiring the reduced speed no longer exist On longer projects, such
as interstate resurfacing, the speed reductions should be located in
proxmity to the activites which merit a reduced speed and not
"blanketed" for the entire project

When the regulatory speed 1s changed 1n a work zone, the permanent
speed hmit signs are to be removed during the period when the work zone
regulatory speed zones are i1n 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 Adwvisory Speeds in Work Zones

Advisory Speed plates should not normally be specified 1n the plans,
unless they are being used merely to reinforce the regulatory speed
signs  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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RIGHT-OF-WAY

12.1 General

Right-of-way requirements must be carefully checked during the
design process. Roadway cross sections should be reviewed to
determine 1f the limits of construction lie outside the established
right-of-way, additional right-of-way must be requested, or cut and
fill slopes must be revised so that all proposed construction will
be within the right-of-way. Retaining walls may be necessary to
avold damaging key parcel remainders.

Close cooperation and coordination of activities is to be maintained
with the Right-of-way Office 1n the selection of corridors for
location of the improvement and establishment of reasonable
right-of-way limits based on property ownerships, econamics,
alignment, grades, land use, typical sections, etc. As the
prelimnary layout progresses, the District Right-of-way Surveyor
should be coordinated with, on-site reviews held, and rough
a;pmlsalsobtamedwhexenecessarymordertoassmeareasmxable
and practical facility that can be econamically, aesthetically and
operationally justified.

The Right-of-way Office should be involved 1in the development of the
approximate right-of-way requirements as early as possible in the
plans preparation stage so that title searches and acquasitions may
be 1mitiated on a timely basis.

If the requirements are altered, the Right-of-way Office must be
notified 1immediately in writing. The right-of-way check of

campleted plans i1s made by representatives of the Design Office and
the Right-of-way Office.
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The right-of-way shown on the Plans mist be in exact agreement with
that shown on the right-of-way map. If a connection can be provided
outside right-of-way which does not significantly reduce the utilaty
orvalueoftheparcel, thenar&toratlonagreeuentsho\udbe
sought by our Right-of-way Department. if the agreement cannot be
secured, a wall should be constructed, If a comnection outside
right-of-way will, in the ocpmion of the Right-of-way Department,
significantly impact the utility or value of the parcel, then a
corstmctioneasementshaﬂdbeobtainedtopmvideamed:amsmor
opportunity to compensate the owner for the impacts. Every effort
should be made 1n the latter situation to avoid this impact by
adjusting the design since it will add a right-of-way phase to the
project and possibly delay the project.

On projects which otherwise require right-of-way, an attempt should
bemadetoobtainthemtomtionagreatentsothatacomectimcan
be made. Iftheovmerzeﬁ:sstogmntthemtoratimagreane:m,
ard no other reasonable access is available, and the appraised value
arﬂadmnistrativeoosttoobtamaneasenentlslessthanawall,
or if a comnection will sigmficantly impact the utility of the
property, the construction easement should be acquired.

Iateral ditch cross sections should be examined, and right-of-way
requirements for the ditches established. A reasonable distance
will be required between top of slope and right-of-way line, on one
side at least, 1fmaintenanceequipnentcamxotbeopemtedmthe
ditch.

After right-of-way requirements are determined, these data are

referred to the Right-of-way Office for completion of the
right-of-way maps.
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Chapter 13
PROJECT DEVELOPMENT
13.1 General

This chapter explains the overall process of highway project
development, from the Five Year Work Program to the project letting
stage. A brief outline of the scope requirements at the various
significant phases of the process will also be discussed.

13.2 Process

13.2.1 Five Year Work Program

The development of a Five Year Work Program begins with the
1dentification of short and long range statewide transportation
needs. Planning documents are developed with inputs from Florida
DOT, regional planming groups and local govermments. Data
concerning the condition of exasting highways are also used to
establish priorities among the proposed projects. Once the basic
needs are established, a financial plan identifying the socurces
and amounts of availlable funding 1s developed. Funding
allocations are made based on each district’s transportation
needs, population, lane-miles, gasoline sales and other
appropriate factors. Each district then refines their list of
proposed projects to be consistent with the amount of funding
avallable.
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Process

13.2.2 PDSE epues

The project development phase for projects included in the Five
Year Work Program and requiring PDSE includes envirormental
studies, the determination of project aligment and campletion of
preliminary desaign. Coordination with the Federal Highway

A detailed engineering report is normally produced in the PDSE
Stagewhlchdocmnentsscmeofthekeycriterlatobeusedinthe
design of the particular facility. Typical sections, interchange
and intersection locations and configurations, drainage features,
conceptual bridge design, highway lLighting Justification, and
right-of-way requirements are some of the elements that are
sometimes finalized during the PD&E phase of the project. For
Same projects, value engineering reviews are conducted during the
sk T Traffic control through work zones showld also be
cansidered.

Envirormental uwestigationsmdedunngthecmrseofaPD&E
study are documented in the Envirormental Impact document.
mvimnerrtaldoamentsfrequentlycamitthesmtetocertam
restrictions, features and mtigation measures that must be
included in the final design. The designer should carefully
review the emvirommental documents before beginning the design.
Sometimes restrictions, features and/or mtigation measures
stlpulatedmtheenvlromnentaldoc:m\entaresuchthatthefmal
design becames urmorkable. This will require a change 1n the
envirommental document. ‘Ihlsdoamentalsoliststhepemlm
required to be cbtained prior to construction of the project.
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Although the district offices take the lead role in project
development, the central office performs a quality assessment
review of selected projects to ensure campliance with department
standards and procedures. The project development phase usually
tal@frunlzto%mnthstocmplete.

13.2.3 Final Design

The next major phase 1in the project life cycle includes
engineering design and right-of-way acquisition. During this
phase of the project, the final and detailed engineering design
1s completed and plans, specification and contract documents
prepared for construction. For most projects, richt-of-way
acquisition 1s planned and carried out during this phase of the
project. All required permits are also obtained. The various
elanentsofthefmaldslgnphaseareexplamedmdetallm

subsequent chapters of this marmual.

Engineering and right-of-way activities normally require fram 12

to 36 months to camplete, depexﬂmgupmthesmeardscopeof
the project.

13.2.4 Project letting

Project letting 1s the next phase after final design. Once the
design 1s complete ard approved, the contract 1s let. To Prepare
a project for letting the DoOT prepares specifications, plans
packages, project cost estimate, and administers various
procurement activities leading up to and including contract
execution. These activities are performed primarily in the DOT’s
central office and require approximately 3 months to camplete.
Extibit I-13-A illustrates the process leading up to the letting.
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13.3 3R Design

Resurfacing, Restoration and Rehabilitation (3R) work is defined
as work undertaken to extend the service life of an 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, minor lane and shoulder widening,
the removal of parking and restriping as through lanes, removal
of median curb to provide a turning lane or 2-way left turn lane,
shoulder pavement, alterations to vertical and horizontal
curvature, superelevation upgrading, bridge widening,
modifications to bridge rails, intersection improvements, the
addition of sidewalks and bikeways, utility relocation, removal
or shielding of roadside obstacles, modification of side slopes
and ditches, drainage modifications, upgrading of at-grade
railroad crossings, aesthetic improvements, landscaping,
hghting, and signing, signals and pavement markings. Pavement
repairs on short segments, and patching and repair of minor
pavement failures are considered by FHWA to be routine
maintenance and are ineligible for 3R projects. To qualify for
Federal funding, a resurfacing structural overlay must be a
mimimum thickness of 3/4" based on a structural analysis and the
3R project 1s required to adequately meet exaisting and probable
future traffic needs i1n a manner conducive to safety, durability
and economy of maintenance, within acceptable levels of community
and environmental impact. The 3R project must be designed and
oconstructed in a manner that will enhance highway safety and
accomplish the foregoing objectives according to the particular
needs.
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Design criteria and standards to be used for the 3R projects are
given 1n Florida’s Design Standards for Resurfacing, Restoration,
and Rehabilitation (R-R-R) of Streets and Highways Manual. These
standards and criteria are not applicable to interstate projects.
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13.4 In—-House (DOT) Design

For in-house (DOT) design projects, all actavities related to the
project are performed by the various sections of the department. The
complete design and preparation of the contract documents is
accomplished by a team of roadway design personnel lead by the DOT
Project Manager/Coordinator. Guidelines for in-house project flow
are available i1n FDOT’s Project Management Guidelines.
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13.5 Consultant Design

Same design projects are contracted to consultants for design. A DOT
project manager/coordinator is assigned to coordinate the project
with the consultant and the various sections of the department. At
specified stages in the project, the consultant is required to submit
his plans to the Department for review. The DOT Project
Coordinator/Manager distributes the plans as needed to the various
sections for their review and comments. However, it is the
consultant’s responsibility to throughly check the plans for quality,
accuracy and campleteness before submitting to the Department. The
DOT reviews the plans for campliance with scope, project requirements
and progress.

Coordination with utility companies, permitting agencies, railroad
campanies, and adjacent projects is an important aspect of the design
project. Responsibility for this coordination is usually specified
in the consultant’s scope of services.

At the completion of the design the camplete plans package -
consisting of the design plans, computations book, engineer’s cost
estimate, special provisions and other related data - 1s submitted to
the department by the consultant. At this stage, the project is
production ready. The consultant’s scope of services will define the
required mumber of plan sets and distribution.
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13.6 Project Scheduling

As mentioned earlier in this chapter, engineering and right-of-way activities
of final design phase normally takes 12 to 36 months Usually the project
letting date 1s decided well 1n advance and, hence, other project activities are

scheduled accordingly

A desiwgn project undergoes four phase reviews, at 30%, 60%, 90%, and 100%
completion Some small projects (less than $2,000,000) may undergo only two
or three rewviews depending upon the scope of work or the district's
discretion  District's may also require reviews in addition to these phase

reviews

The 30% plans review, also known as Phase I review, 1s the first milestone 1n
the design of the project The plans developed at this stage, with all existing
utilities, topography, drainage, and other relevant data shown are used for
preliminary utility and rairoad 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 prehminary structural drawings including bridge data sheets and soil
borings Phase I completion of the project triggers other activities such as
final dramnage design, soil survey, utility contact conference, permt
activities, requirements for final right-of-way maps, and foundation
investigation activities for structures

The next milestone, in a design project 158 the 60% complete, or Phase II
review At the completion of this phase, the geometrics should be final and
the mamnline and sidestreet drainage design and soil survey are complete
New actaivities which start at this point are signalization, signing and marking,
and roadway hghting design  Other ongoing activities are permits, bridge
design, utality contact conference and adjustments, engineer's cost estimate,
and right~of-way acquisition At this stage of completion, the plans should
be submitted to Construction for a constructability review

Revised 12/06/90
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The WPA data should be reviewed and updated, if needed at this stage of
plans completion The 60% plans should be used to compare the "net" project

at +h
length as shown on the

subtracting the mileposts 1n the WPA system If the project length shown on
the plans 1s more than 1/2 mile less than that in the WPA system, the project
manager/designer should update the value by entering the correct values 1n

v £-.12a .

the "length" field on the "WPATSO02A" screen and inform the district

ey sheet with the gross project length obtamned by

3

programming staff

Updating project information on the "WPATSO02A" screen should be coordinated
with the entry of project stations and equations on the "WPATS27A" screen,
which 1s the responsibility of the District Design Engineer

At Phase III, or 90% complete plans, most activities including quantities,
computation books and technical special provisions are complete, except, 1n
some cases, the permit process and R/W acquisition At this stage of
completion, the plans and comp book should be submitted to Construction for
a biddability review

Once the 100% plans are reviewed and approved, and all utility agreements,
R/W certifications and required permits are completed, the project 1s at the
PID (Plans in District) stage At this stage, the transmittal letter can be
completed and the plans package transmitted to the central office 1n
Tallahassee Plans package requirements are listed in Chapter 20 of this
volume. Exhibit EX-I-20-C 1s an example of the transmittal letter utilized to
transmit final plans to Tallahassee

For a detailed description of plans requirements for each phase, please refer
to Chapter 2, Volume II of this manual

Exhibit 1-13-B shows the various activities of the design project

Revised 12/06/90
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CHAPTER 14

DATA COLLECTION

14.1 General

Data required for the design of a project are available from various sources 1n different
forms. Pror to the start of design of the project, all available relevant data should be
collected. The remainder of this chapter explains the various types of data required for

the design process and their sources

All correspondence concerming a project, including requests for or transmttal of data,

shall contain the following information.
W P I Number

State Project Number
Federal Project Number (if applicable)
Description
County

14.2 Project Data

Project data are the data specific to the project and 1dentify the project.

14.2.1 Project Description

A complete description of the type of project, or facility, to be designed 1s available
in the scope of services The project length, location, county and milepost, type of
facility and proposed modification or construction and total time to completion of the

design are key 1tems pertaining to the project description

I-14-1 0 Revised 03/17/93



14.2.2 Project Number

Each DOT project 1s assigned a project number and a work program identification
(WPI) number. The project number indicates 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 II-3-A).

14.2.3 Project Cost

The construction cost 1s estimated during the five-year program phase of the project,
and this information 1s included 1n the program data documents As costs are
refined the Contract Estimating System (CES) should be updated to reflect the most

current estimate. As a mmmmum, this should be done at each design phase
14 2 4 Production Schedule

As mentioned 1n Chapter 13, 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 1n 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
avallable from various sources 1n different forms. Same of those
major sources ard forms are discussed below:

14.3.1 Surveys

a) Design Survey: A design survey documents the horizontal and
vertical aligmment, along a baseline or centerline of a project.
This alignment 1s established with reference to fixed horizontal
arnd vertical control points. Iocations of cther 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 in
the design survey, as described 1n Chapter 5. Requirements and
details of conducting a design survey are given in the DOT
Iocation 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 limits of grassed or paved areas, wood
lines, fence locations, lakes or ponds, changes in type of
cultivation, drainage structures, and breaks in terrain. The
Iocation Survey Manual describes procedures to be used in
detail. All information from the topographical survey is input
into the CADD file to provide the base data for the project.

C) Aerial Survey: Ancther method of obtaining project site
existing features information 1s by aerial photographic survey.
The information obtained by aerial photography survey is
digitized and used as base data for the project. Good aerial
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photo control is very important in order to get accurate aerial

(3 3
mapping. Procedures for establishing horizontal and vertical

control points for aerial photo mapping are given in the

Department’s Location Survey Manual.
T4 1 3 Yer Vv P | 'O PN wrnTram fam Al
Digitized aerial mapping proves to be of great value in the

preparation of drainage maps as 1t effectively records the
development of the project vicinity at the time of design as well
as the existing ground features.

) Drainage Survey: All information pertaining to existing
drainage conditions at the project site can be cbtained 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 in
solving drainage problems of the project. Details of survey
information required for drainage design are given in Chapter 4
of Volume 2A of the DOT Drainage Marual.

Location
e) Right-of-Way)Survey: Project right-of-way is one of the

important factors of the project and should be documented
precisely. The R/W survey documents the exasting 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 is required for the design of
foundations for structures, pavement design and drainage design.
A soils report for the project documents the type and extent of
different types of soils encountered within the limits of the
project. Physical properties and classifications of the soils
together with the soils engineer‘s recammendations are documented
in the soils and foundation report.

I-14-4.0



14.3.2 Traffic Data

Traffic volumes and/or counts to be used for the design of a new
facility or for the improvement of an existing one are abtained
from the District Planning and/or Traffic Operations office.

Traffic data are abtained by actual traffic counts on exasting
roads, roadside interviews and polls of potential users. The ADT
(Average Daily Traffic) volume is projected over the expected
life of the facility. The total volume and the percent trucks
are factors used 1n determining geametric design criteria,
projected truck volume and truck weiaght data. Traffic counts,
classification data, weight-in-motion data and W-4 Tables are
used to produce 18 kip equivalent single axle loadings (ESAL),
used for pavement design.

14.3.3 Paverment Design

The pavement design should be campleted as early as possible.
For same projects, it is camwpleted during the PDSE phase and for
other projects i1t is one of the tasks to be campleted during the
design phase. The pavement type, composition and thickness, are
determined using traffic data, projected ESALS, expected
life-span of the facility, serviceability, and existing soils
information. Detaills on pavement design can be found in DOT’s
pavement design mamuals.

14.3.4 Envirommental Documents

eualln% the PD&E phase of & pmjecw) studies are made to

the impact of the project on the enwiromment. Factors
such as noise generation and its abatement, business and
residential relocations, wildlife habitat impact, and wetlands
mitigation are documented in the Environmental document.
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Information relating to the expected permits reguired for the
construction of the project, and other related data are also

contained in the enviromental document. For small projects, a
formal EIS may not be available, hut all envirommental data is
usually available in the form of envirommental reports. The
envirommental document may commit the State to certain design
features. The designer should carefully review these documents
to determine what design comitments have been made. Significant
changes to the scope of the project may require reevaluation of
the envirommental factors.

14.3.5 Original Plans

Original plans of existing facilities requiring reconstruction
prove to be a very good source of information. Information
pertaining to existing aligmment - both horizontal and vertical -
and R/W can be helpful in the design of the new facility.

14.3.6 Accident Data
Accident data are provided by the District Safety Engineer.
These data should be requested for all projects, but are

especially useful for the design of 3R, safety and intersection
projects and justification of signalized intersections.
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14.4 List of Requests and Contacts

During the design process, the design engineer will require various items of

information from different sections or departments

some of those items and their source

A) Planning and Programs

1)
2)
3)
5)
6)
7)
8)
9)

Request pavement design (18 KIPS)

Request traffic data (motonzed)

Request projected traffic data for intersections

Request updates of traffic data (as needed)

Railroad contact (Phase I)

Railroad contact (Phase III)

Plans transmuttal letter data (railroad)

Notification that project 1s in vicinuty of a traffic monitoring site

B) Location

1)

Request survey

C) Traffic Plans

1)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

Request turns and counts for intersection design
Notification that project includes mlling
Signing and pavement marking plans (Phase I)
Signing 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)

Signuficant review of accident data

Safety review of design plans

Response to safety review of design plans
Operational and capacity review of design plans

I-14-7 0 Revised 12/08/92
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D) Soils and Foundations

1) Request pavement design LBR

2) Request roadway soil survey

3) Submut 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
E) Draimnage

1) Pavement design comments

2) Request grade and high water review

3) Request drainage design

4) Request final drainage review

5) Permut review

F) Maintenance

1)
! 2)
I 3)
! 4)
I 5)
I 6)
l 7)

Pavement design comments
Phase I Plans review

Phase II Plans review

Phase III Plans review

Response to Phase I plans review
Response to Phase II plans review

Response to Phase III plans review
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G) Construction

H)

)

1.)
2)
3)
4)
5)
6)
7)
8.)
9.)

Pavement design comments
Phase I Plans review
Phase II Plans review (Constructability Review)

Phase III Plans review (Biddability Review)
Response to Phase I plans review

Response to Phase II plans review
Response to Phase III plans review

Submut traffic control plan request

Transmit marked-up utihity adjustment plans

R/W Surveying and Mapping

1) Submut title search request

2.) Request existing night-of-way maps
3) Transmit nght-of-way requirements
4.) Final nght-of-way check

5.) Plans transmuttal letter data

Utilities

1) Prelimnary (First) contact (Phase I)

2)
3)
4)
S)
6.)

Honzontal and vertical verification of utilities
Pre-Design conference and contact (Phase II)
Final contact (Phase III)

Plans transmuttal letter data (utilities)

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)
Prehminary estimate and time (Phase II)
Preliminary estimate and time (Phase III)
Complete estimate and contract time (Phase 1v)
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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)

N) FHWA (f not CA or exempt)
1) Phase I Plans review
2) Phase II Plans review
3) Phase III 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.)  Submit exception request letters
O) Value Engineering ($2,000,000+)
1) Phase I review

2) Phase II review

Exhibits EX-I-14-A thru I are examples of some request forms utilized 1n obtaining the

various information items required for design
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DATE:

TO:

FROM:
COPIES TO:
SUBJECT:

Highway Statistics Engineer

State Road No.....

W.P.I. No.........

State Project No..

F.A.P. No.........

County.ceeeeenoen.

Description.......

*Descraption

Limits of Job ....ceea...... tecessscneccasenasnen
Budget Construction Year ....... cenaen

Year Open to Traffic........... esscsescsoscrovoae

No. of Lanes, EX1StING.ccccicceeccecncaccceaances

No. of Lanes, Proposed...c.cccceceevcecennnes ceee

Type Oof FacCllity..ceuieeniiecieinienceneccncencnas

(e.g. major, intermediate, or minor arterial,

freeway, expressway, city street, rural road, ramp)
System Name.......ccccc..... ceccccctnacccnncnsasn .

(Interstate, FAU, FAS, etc.)
Pavement TypPe .ciicerceeeccecncccsacccoacaceccanes

Type Of WOXK..ciseeoeaesorceoesosconccossanncesas

Please forward this Design Section, the following information
for the subject project:
A. Traffic Parameters requested are:

1. ADT’'s

2. K, D & T Factors

a. T Factor Breakdown
1. % of ADT

B. Equavalent 18 KIP Loadings

C. Years

1. Current Year
2. Construction Year
3. Mid-year (10 years from opening)

4.

]

Design year (20 years from opening)

EX-I-14-A
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TO: Soils Engineer

Transmitted herewith are prints of Plan and Profile Sheets and Cross
Section Sheets on the subject project, indicating proposed aligrment,
gradient and flow line of proposed structures.

(For Wiadening and/or Resurfacing, Key Map and Typical Section Sheets
only).

This 1s for your use 1in cbtaiming the following:
() Soils swvey
0 Percolation Test
() Water Samples
() ‘Thickness and Type of Asphalt
() Thickness and Type of Base
() Thickness and L.B.R. Value of Existing Subgrade
() Design L.B.R.
() Amount and Type of Leveling Recammended
() Milling Recammendation
() soil Boring (For Structure)
() Pavement Composition

Please furmish this information by .

If addational information 1s required, please feel free to contact
this office.

Enclosure EX-I-14-B
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SURVEY REQUEST

PROJECT NO.
B.I. NO.
PROJECT
DESCRIPTION
LIMITS
SURVEY
REQUEST:
1. ALIGNMENT
2. TOPO
3. R/W
4. CROSS SECTION
5. OUTFALLS
6. SIDE STREETS
7. UTILITIES
8. OTHER
EX-I-14-C
1l of 2
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Requested by

Date

EX-I-14-C
2 of 2

I-14-14.0




DATE:

TO:
FROM:
COPIES TO:

SUBJECT:

Enclosures

Materials Engineer

State Road No.....
W.P.I. NO..ccc....
State Project No..
F.A.P. No.........
County....ceeeee..

Descraiption.......

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.

EX~I-14-D
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DATE:

TO:

FROM:
COPIES TO:

SUBJECT

Enclosures

Environmental Permit Coordinator

PERMIT SKETCH

State Road No.....
W.P.I. NO....es...
State Project No..
F.A.P. NO.ciceron:

Transmitted herewith are the original pernmit sketches
for the above referenced project.

The following information 1s included to enable you to
apply for the necessary permits:

1. Production date

2. Letting date

3. Approximate construction days

4. Natural or man-made body of water.
5. Name of waterway

6. Brief description of project:

If additional information 1s required, Please feel free to
contact this office.

EX-I-14-E
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SUBJECT:

Enclosure

District Railroad Coordinator

State Road No.....
W.P.I. NOo.........
State Project No..
F.A.P. No.........
County..cceee.....
Descraiption.......

Submitted this date 1s Sheet of the signalization
plans for your handling with the railroad.

The following work 1s proposed within railroad right-of-way.

If addational information 1s required, please feel free to
contact this office.

EX-I-14-F
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DATE:

TO:

FROM:
COPIES TO:

SUBJECT

Enclosures

Utilities Engineer

UTILITIES TRANSMITTAL

State Road No.....
W.P.I. No........ .
State Project No..
F.A.P. No.........
County............
Descraiption.......

Transmitted herewith are

sets for your use 1in the

coordination of utilities for the subject project.

If additional information 1s required, please feel free

to contact this offaice.

EX-I-14-G
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DATE:

TO:

FROM:
COPIES TO:

SUBJECT:

Enclosure

Construction Engineer

State Road No.....
W.P.I. NO.coueuunn
State Project No..
F.A.P. No..... ceas
County.ceveeeceeen
Descriaiptaion.......

Transmitted herewith 1s the Record Computation Booklet

for the above referenced project.

Please note the following comments:

1. This project 1s scheduled for a
production.

2. The district Construction Engineer recommends a contract
time of calendar days for this project.
3. The record prints are on file in the District Office.

If addational information is required, please feel free to
contact this office.

EX-I-14-H
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BUREAU OF TOPOGRAPHY
FLORIDA DEPARTMENT OF TRANSPORTATION

SUPPLEMENTAL WORK REQUEST FORM
FOR
CADD AND CROSS SECTION PROJECTS

(ATTACH TO WORK REQUEST

\
FORM PD 100) #87-1417

A
&4

PROJECT NAME

STATE JOB NO

REQUESTED BY DATE
DELIVER TO
DIGITIZED TOPOGRAPHY 1" = 20’ 1" = 40’ 1" = 50’ OTHER

SCALE OR SCALES

DESIRED
LEFT LIMITS RIGHT LIMITS
LIMITS OF
COMPILATION

HAS HORIZ ALIGNMENT BEEN CODED IN ROADS DESIGN FILE? YES NO

NAME OF PERSON IN CHARGE OF ROADS FILE

ARE PHOTOGRAMMETRIC CROSS SECTIONS DESIRED YES NO

WHAT CENTERLINE INTERVALS

LEFT LIMITS RIGHT LIMITS

COVERAGE RIGHT
AND LEFT

SPECIAL REQUEST REQUIREMENTS OR COMMENTS

FIELD CHECK BY DELIVERY MEDIA PLOTTED ON MYLAR
PLOTTED ON PAPER
DISTRICT TOPO OTHER WRITTEN ON TAPE

WRITTEN TO DISC

EX-1-14-I
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Chapter 15

Phase Reviews and Scheduled Submittals

15.1 General

All major projects will have four phase reviews prior to transmuttal of plans to the
Central office for leting Phase I, II, III, and IV reviews will be performed and
documented Minor projects, such as resurfacing, will have a minimum 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 District Office uruts (Safety, Maintenance,
Construction, etc) to provide input 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 submuttal

of the plans for a phase review as discussed 1n Chapter 16 of this volume

Each Dustrict shall develop a procedure for accomplishing all phase reviews The
procedure will identify 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 identified in the procedure The
procedure must also outline the method of documenting all phase reviews, including the

resolution of any comments made during the reviews

The Diastrict shall ensure that the requirements of each phase review as shown 1n 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 munor 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 1s appropriate and that no

physical features have been altered or added

On complex projects reviews must be held at the Phase I, IT 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 III with personnel from the offices noted under minor project reviews

Also, an on-site visit before design by the senior designer 1s 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 District Safety Engineer shall be given an opportunity to be included in these
reviews The use of acadent history 1s required on all reconstruction, intersection

mmprovements and 3R type projects to ensure that all acadent problems have been

addressed
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The District Project Manager/Coordinator 1s responsible for ensuring that prints are
distributed to the appropriate personnel and that the above reviews are held on each

project Size "B" (11" x 17") prints may be used for reviews, at the District’s option

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 om the consultant’s scope of

services

For detailed requurements of each phase review submuttal, please refer to Chapter 2 of

Volume II of this manual

1521 Plans Disposition

As discussed 1n Chapter 13 of this Volume, each phase of the plans preparation
triggers other activities in the process of the project’s design life cycle

The Phase I plans are used for the imitial contact with the utthty compames The
alignment, horizontal and vertical, and typical sections are checked for comphance

with design critena, 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, permt package preparation, constructabulity review and updating of
the WPA system Usually at this stage of the project a utihty predesign
conference also occurs CES data mnput 1s recommended at the completion of

Phase II plans

At Phase I all plans are usually complete including the Quantity Computation
Book(s) and the cost eshmate and Construction has performed a biddability
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review After Phase IV a record set of plans are signed, sealed and dated, and the

ongmals placed in PID Status to be transmitted to the Central Office 1n

Tallahassee

The disposition of the plans after they are transmutted to the Central Office 1s
shown in Exhibit EX-I-13-A 1n Chapter 13

15.3 Other Submittals and Requests

Other design plans, besides the roadway plans, of a project also go through reviews at

various stages of the design as listed below

1531 Structures (Bridges, Walls and Buildings)
1 Bridges

Bridge design begins when the foundation 1nvestigation 1s complete and on a
schedule which permits preliminary bridge plans and the Phase Il roadway plans
to be reviewed simultaneously In the case of a stream or niver crossing, the
dramnage design, including preliminary scour considerations, must also be
complete prior to beginming structures design All structures design work 1s
coordinated through District Structures Engineer or the State Structures Design
Office 1n the Central Office, depending on the category or complexity of the
structure A typical secton of the facility crossing, horizontal and vertical
clearances required and the profile grades should be determined prior to

beginning 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 Detailing Manual (625-020-201)

1ssued by the Structures Design Office
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Generally, the completion and review of bridge plans are completed in three

phases as listed below These reviews do not necessarily coincide with the phase

reviews of the roadway plans

Preliminary - (30%)
Final (90%)
Tracings (100%)

In order to prevent problems and to "Do 1t nght the first time," the following

procedures should be used

Typical Section Package - The typical section approval package should include a
section showing width of bridge that 1s to be provided for all bridges The
structural design should not proceed until the typical 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
honzontal and vertical alignment and cross sections within 500 feet on each end
of the bridge or ends of retamning walls Horizontal curvature that 1s on or near
the end of the bridge or retaining wall must be shown Superelevation transition
(runoff) details must be included with the transmttal if any part or all of the
transition 1s on the bridge or wall The approved typical sechon should be
included with the transmuttal

Provisions for access to property near the end of bridges and adjustments to
avold costly nght-of-way takings should be resolved prior to submittal An
attempt should be made to avoid horizontal and vertical curvature on the bridge,
if possible, without sacrificing safety Superelevation transition lengths may be

appropriately adjusted, to avoid transitions on the bridge
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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 e, widths, superelevation transitions, vertical and

hornizontal alignment, and work zone traffic control agree
2 Other Structural Submittals and Reviews

In addition to bridge plans, structures plans may include retaining walls, noise

barner walls, box culverts, pedestrian overpasses, and specal structural

appurtenances

For projects where bridges and other structure plans are involved, preliminary
and final plan submuttals (usually along with bridge plans) should be handled
according to the instructions for current and future handling of structures tracings
(reproducibles) for both Category 1 and 2 structures, dated August 23, 1991, from
the Structures Design Office

For projects where retaining walls are required along with roadway plans only
(no bridge 1n the project), DOT Distrnict Offices shall be responsible for
development of wall plans, proper reviews and submuttal of preliminary and final

plans and submuttals to the FDOT prequalified wall companues, if applicable
3 Mecharucally Stabilized Earth Walls

Where proprietary walls are involved, the detailed control plans shall be
submutted to DOT approved wall companies This will be the responsibihity of
the consultant or the DOT Office responsible for development of wall plans The
preliminary control plans should be submtted early in the project development
This will give the wall companies time to prepare a good bid by the time the

contract 1s let
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After appropnate structural and geotechnucal review, the wall plans are submtted
directly to all appropriate prequalified wall companies for theirr bidding
information The Floridda DOT Dastrict Office 1s responsible for the structural and
geotechnical review prior to submitting these plans for review The submuttal of
detailed control plans should occur as early 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 verify 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 so1l
mass engaged - thus the geotechnical review must include analysis of the
boundary soil conditions Chapter 18 of the Structures Design Guidelines (Topic

625-020-101) contains the procedures and requirements for the engineering and

geotechnical design of retainung walls

1532 Surveys

Most field surveys will be completed before the start of the design since the
survey mnformation 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 aignment should be completed during

this same period

1-15-7 0 Revised 12/08/92



1533 Typical Sections

All projects except intersechon improvements and state funded resurfacing
projects require approval of the typical sechton For most projects, the typical
section 1s approved during the PD & E phase For Final design projects that
require approval of typical sections, the typical section package should be
submitted before the Phase I review to allow ample time for approval Typical
sections shall be submutted on 8 1/2" x 14" sheets, approved, signed and sealed
by the responsible engineer Space must be provided for concurrence by the DOT
and, for projects with FHWA oversight, by FHWA Exhibits EX-I-15-A thru EX-I-
15-D are samples of Typical Section Data Sheets utthzed for Typical Section
approval Exhibits EX-I-15-A and C are to be used when prepared by a
consultant for the Department Exhibits EX-I-15-B and D are to be used when

prepared in-house

When preparing typical section packages, only typical sections for the main
roadway and/or bridge are necessary Minor vanations 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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(7, STATE OF FLORIDA DEPARTMENT OF TRAMBPORTATION

TYPICAL SECTION DATA SHEET
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¢ INEW CONST YES NO YES NO
¢ IMAJOR RECONST € )0 )VERTICAL ALIGNMENT € ) JFEDERAL AD SYSTEM
¢ IRRR € 3¢ ) HORIZONTAL ALIGNMENT € ) ( )F.A INTENDED
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() COUNTY
{ )DOTHER
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1534 Pavement Design

For projects that require pavement design in the design phase, the pavement
design package should be submitted as early as possible For some projects, a
preliminary 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 1tems of the main roadway Minor vanations can be handled as part of the

normal plans review process

1535 Permits

The required permits will be determined during Project development and
Environmental Study phase The District permutting office 1s responsible for
coordinating and processing the permits and must be contacted early in the
project to determune the level of detail needed 1n the permut packages The DOT
Project Manager/Coordinator must communicate this mformation to the
appropriate office preparing the permut packages. In general, permit approval 1s
a lengthy process and permit applications 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 listed
in the overall project schedule developed by the Project Manager/Coordinator
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Agencies with permithing authorty are listed below

Florida Department of Environmental Regulation

US Coast Guard

Local Environmental Agencies

U.S Army Corps of Engineers

Florida Department of Natural Resources - Bureau of Beaches

and Shores
Agencies with an interest but no permitting authority are listed below

Florida Department of Natural Resources - Bureau of Beaches
and Shores

Florida Game and Freshwater Fish Commussion - Office of
Environmental Services

Florida Department of Veterans and Community Affairs -
Bureau of Land and Water Management

U.S Fish and Wildlife Services

National Marine Fisheries Service - Environmental
Assessment Branch

Regional Planning Councils

Local Governments and Transportation Authorities

U S. Environmental Protection Agency
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1536 Right of Way Surveying and Mapping

During right-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 Surveying and Mapping Manual

Preliminary - involves project alignment, curve data, section corners,
cross road alignments

Intermediate - revisions from preliminary submuttal, existing right-of-
way, subdivisions, interchanges, proposed nght-of-
way with takings dimensioned

Near Final - revisions from intermediate submittal, easements,
tabulation of ownerships, nght-of-way requirements
for drainage easements

Final - revisions from near final submuttal, complete right-of-
way maps 1 accordance with the DOT Procedure 575-
010-000

Right-of-way maps are prepared 1n accordance with the procedures as described
in the Department’s Right-of-Way Surveying and Mapping Manual Information
1s added to the nght-of-way maps as 1t becomes available and close coordination

1s required between the design and right-of-way sechons R/W requirements
should be well 1dentified on roadway plans as early as possible Final
requirements on project ahignment must be 1dentified by Phase II roadway plans
and transmutted to R/W office

Title search will be ordered as soon as feasible alternatives are determined It is

necessary, particularly on urban projects, to obtain ownership search to assist 1n
the establishment of the rnight-of-way lhimits The ownership search may be
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conducted by the District Right-of-Way Surveying and Mapping office or the
design consultant

Access road and dramage (outfalls) requirements are generally the last
requirements to be established 1n 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 hmuted
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 time and therefore should be requested as soon as possible
Appraisals have an age limit, therefore, they must be compatible with the
acquisition schedule

The instruments 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 100% plans completion

stage so they can be obtained by the night-of-way office
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1537 Value Engineering

Any FDOT project with a construction cost 1n excess of $2,000,000 are candidates
for a value engineering review The Value Engineering Coordinator will screen
and select projects based on cost saving potential The Project Manager and/or
Designer should expect recommendations from the value engineering team that
will need to be incorporated into 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, 1t 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 stll maintain proper project progress Value engineering reviews shall be
conducted 1n accordance with the Value Engineering Design Review Procedure
No 625-030-002a As such, value engineering reviews should occur no later than
Phase I plans completion Accepted design changes can be accomphished with
munumal 1mpact of project schedule if value engineering recommendations are

provided early 1n the design phase
VALUE ENGINEERING TEAM

The Project Manager, as the leader of the design effort, should be available to the
value engineering team to provide input concerning project decisions and data
When the project 1s being developed by a consultant, a representative of the
consultant should be available to present to the team, assumptions and data for
project deaisions 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 engineering 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

Do the recommendations achieve the objectives of the project?

o

o Have all design and existing conditions been considered?

o Are all changes suggested economically feasible?

o Will the project schedule be affected by the changes? Are the delays
justified by the savings resulting from the changes?

o Are the changes consistent with agreements with the local

community or citizen groups?

0 Will additional public meetings be required?

0 Are any design controls altered”? Are they acceptable?

o Do the recommendations provide a long term advantage or short
term solutions?

0 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 opportunuty to ensure that

recommended changes are consistent with project intent

If the Project Manager and the value engineering team are in agreement, the value
engineering summary study should be finahzed and distributed to all persons
concerned with the project, along with written 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
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scheduled At this meeting, the value engineering team will present therr

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 engineering recommendations Having this
decision, the Project Manager should inform, in writing, all persons involved in

the project of the recommendations accepted for the continuation of the work
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Chapter 16

QUALITY CONTROL

16.1 General

The design and preparation of plans for all projects shall include the necessary
assurances for accuracy, proper engineering criteria application, completion, and
quality This 1s the responsibility of the designer, and shall be accomplished by
adhering to a Quality Control Plan A Quality Control Plan 1s a comprehensive,
well defined, written set of procedures and activities aimed at developing designs
that meet or exceed Department critenia, and producing plans in accordance with
this manual The plan will identify the organization or individuals responsible
for quality control and the speafic procedures used to insure the control of

quahty  The plan will also detail the method of accountabihity and

documentation

Each District will adopt 1ts own Quahty Control Plan Consultant firms working
for the Department will also have a QC Plan m place The Project
Manager/Coordinator 1s responsible for ensuring that the appropriate District or

Consultant Quality Control Plan 1s adhered to
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16.3 3R Projects Checklist

3R (Restoration, Rehabilitation and Resurfacing) projects have
different requirements than design projects, hence the checklist for
phase review of 3R projects 1s different. For a camplete discussion
of 3R project requarements, please refer to the current 3R manual.

16.4 Field Reviews

As mentioned in Chapter 15 of this volume, all projects will have at
least two field reviews. For major projects, a minimum of three
field reviews, including the pre-design field review, are desirable.
An additional update field review shall be required for all projects
delayed and shelved for more than nine months since the final 100%

review.
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Chapter 17

QUALITY ASSURANCE

17.1 General

Quality Assurance 1s the planned, coordinated and continuing activities
performed to compare process, work products and services with written
predetermined critical requirements The objective of all Quality Assurance
activities 1s the continual improvement of the total delivery process to ensure

quality, productivity and user satisfaction

The offices under the State Transportation Engineer have developed a Quality
Assurance monutoring plans The Roadway Design monitoring plan 1s designed
to compare work product processes with the predetermined critical requirements

necessary to ensure quality designs and control

Cntical areas to be monitored are based on well established roadway design
policy and practice These policies, guidelines and accepted practices formulate
the critena used to measure comphance in the areas critical to quality The plan
designates methods to be used to monutor 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 urut 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
effechveness and appropriateness of established policies, procedures and

standards and to recognize outstanding areas of quality success The reports are
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also used to share improvement ideas between districts, to maintain consistency

in process and practice and to transfer technology

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 activities must conform with the
valid requirements no matter how large or small their overall contribution Good
drafting techniques, attention to details, making the plans legible and

reproducible are just as essential to quality as good engineering practice

Revised 03/04/92 I-17-20



17.2 Authority

The Florida Statutes (20 23(3)) specifically states that the Central Office shall
establish departmental policies, rules, procedures and standards and shall monitor
the implementation in order to ensure uniform compliance and quality

performance by the districts and central office units that implement transportation

programs
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17.3

A)

B)

&)

Areas of Responsibility

Central Office Role—Quality Assurance Provide all the planned and

systematic actions necessary to provide adequate direction to the
districts so that all resulting design products can meet predetermined
requirements This involves the establishment of design policies,
procedures, standards and guidelines, training, and the monitoring and

review of district compliance with these items

District 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 guidelines
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17.4 Critical Areas to be Monitored

The current Roadway Design monitoring plan for Quality Assurance lists the |

following cnitical areas to be monitored
1 Geometric Design - Design functions include typical sections, horizontal |
and vertical alignment, decision and conflict points and pedestrian and other |

non-motor vehicle elements. |

2 Traffic Design - Design functions include traffic signals, signing and |

pavement markings and highway hghting |

3  Draimnage Design - Design functions include stormwater management, |

conveyance, permitting, erosion and scour |

4  Estimates and Specifications - Design functions include pay item list, |

documentation of quantity take-off, summary of quantities and preparation |

of special provisions to cover items of work, measurement and payment I

5  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, |

biddabihity and constructabihty I

6. CADD Design - Design functions include file naming convention, |

working units, cell library, symbohsm, proper software and geometry |

programs
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7  Certification Acceptance - Critical requirements of the certification
acceptance agreements cover all areas of engineering design functions

Functions and responsibilities are covered in detail in the procedures

8 Utihttes - Critical functions include advance coordination, detailed
adjustment documentation and quality standards and critenia for clearing

utilities prior to construction

9  Speaial Faclities - Critical functions include architectural design services,

asbestos management and fixed capital outlay management

The foregoing critical areas and design functions can be revised from time to time
with input and feedback from the districts Complhiance with the criteria and
critical requirements defined in the procedures and standards referenced 1s
essental to ensure quality, productivity and user satisfaction in the roadway

design delivery process
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17.5

Documentation

Documentation The Quality Assurance process will be documented 1n
a quarterly report that will be distributed to the District Secretaries and
other affected offices A brief summary of the data will also be entered

in the Quality Assurance Reporting (QAR) data base

Area Design Engineer (ADE) An ADE is assigned to each district and
will be responsible for conducting and/or coordinating all roadway

design QA activities with that district

Review A review will be conducted 1n each design function and 1its
assoclated components a munumum of once every two years This
review will be for assurance that the districts have adequate control
measures 1n place and are complying with policy, procedures,
standards, guidelines and processes and for 1dentification of any areas

of excellence, noncomphance and need
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17.6 Consultant’s Role

The consultant’s role 1s much the same as the districts” (Quahity Control) since
their primary responsibility 1s the preparation of contract plans as agents for the
districts Consultants must ensure quahty 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

Tramning and assistance are also a mandated role of the Central Office units and

the Quahty Assurance program

A Development Roadway Design will formulate a training plan based upon the

districts” requests and needs as determuned 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 time 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 item has been established for each item of work used 1n 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 unit of measurement for each
construction element The establishment of new pay items 1s covered 1n Section 18 11 of this

chapter

Pay items are 1dentified during Phase II 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 Volume

II of this manual contains information on the requirement of Phase Review submuttals

All projects (including resurfacing, widening, traffic operations, safety, etc ) shall utihize the
mdividual 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 in 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 Eshmating 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 item quantities and 1s required to be submitted with Phase IIT and Phase IV review 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 orniginal plans

All computations should be done on standard computation forms as described 1n 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
estimate may sometimes require clarification if several intermediate computations are necessary

to arrtve at the total quantity These computations should also be documented 1n the comp book

18.5 Plan Quantity Pavment Concept

The Department’s current practice 1s 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
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estimated quantities be lated and documented ccurately as possible. Asphalt and base
items for resurfacing, widening and intersection 1mprovement projects may be evaluated for
payment under final measurement on a project by project basis. Projects for which the Dastricts
desire to have these 1tems paid under final measurement shall include in 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

finai measurement are the pavement and base square yard items Tonnage items are not included

in 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 Planimetering of areas from
plans for resurfacing and widening 1s allowed, as long as the scale 1s such that the area can be

calculated as accurately as possible.

18.6 Partial Federal Funding

For projects that have partial federal funds, adequate distinction should be clearly made between
participating (included 1n federal aid) and nonparticipating (not included 1n federal-aid) items.
All nonparticipating items or partial quantities should be identified on the plans, on the Summary
of Quantities sheet and 1n the Computation Book, as has been done in the past. The method of
presenting this information must be of sufficient detail for project personnel to readily distinguish
between participating and nonparticipating work, including its physical location 1n the project

Project personnel must be able to properly account for the necessary separation of quantities.
These separated quantities should be properly 1dentified as to participating and nonparticipating
work when entered into CES. In a few cases certain lump sum 1items such as mobilization,
maintenance of traffic, etc may be at least partially Federal Aid nonparticipating depending
upon the nature of other nonparticipating 1tems which must be separated. Where 1t 1s determined

that certain lump sum items should be partially nonparticipating, the percentage assignment of
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nonparticipating should be negotiated with the FHWA. Upon mutual agreement, the summary
of quantities should so note the appropnate percentage by footnote to the summary, and describe
the area of the project to which this note applies 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 anse during the PS & E phase.

18.7 Utility Contract Plans

Utility contract plans which have a 6000 job number, and are let 1n the contract as roadway
work, need to have special attention given to the establishment of pay items and loading CES

All 1items of work related to the utility work shall be included 1n the CES under 6000 project
numbers Lump sum items such as Mobilization and Maintenance of traffic should be loaded for
both the roadway work (3000 senes 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 utiity work 1s done concurrently with the
roadway work, individual TCP 1tems are not required under the 6000 However, the TCP Lump
Sum item must be included 1n all cases under both the 3000 and 6000 projects when TCP work

1S 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 submitted to the district construction office scheduling engineer

for establishing the contract duration Contract duration 1s the time required for the complete

Revised 03/17/93 I-18-4 0



construction of the contract A copy of the contract ime 1s submitted to the Central Office 1n
Tallahassee with the Plans Transmittal Package Certain Jarge complex projects should have the

desired contract duration established earlier 1n the design process

Once the contract time has been established for federal-aid projects, trainee manhours should be
computed. The Basis of Estimates Manual has instructions for computing the number of trainees
and the number of manhours required Contract time 1s also used 1n calculating quantities for

maintenance of traffic items.

18.9 Plan Notes

Plan notes are mntended to be used to clanfy design detail, construction practices or method for
payment In general, plan notes should be kept to a mmmum Only those notes which are job
specific should be used. The standard notes provided in other sections of this manual are
considered job specific type notes. Only those that apply should be included 1n 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.
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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, Flonda 32301

18.11 New Pay Items

New construction material and new uses of existing construction materials require new pay 1tem

defimtions. The Department has established the following procedure to establish new pay 1tems

The onginator of a new pay item should submut a draft of the pay items specification, any
manufacturer’s brochures, estimated material and labor cost, a completed 781-25R form (Exhibit
I-18-A) and any other relevant data to the pay item coordinator 1n the central roadway design
office. This package will be thoroughly reviewed. Any inquiries arising during the review will
be addressed to the originator 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 estimates
office for review, approval and entry into the data base system. After the pay item number 1s
entered 1nto the estimates office’s database system, the design coordinator will be notified of the

approval and copies of the new pay item will be distributed.
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Before a new pay item 1s requested, the designer should contact the District CES coordinator
to determine if an existing pay 1tem or a pay item that has been blocked 1s available to cover the

anticipated work.
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Chapter 19

SIGNING AND SEALING DESIGN DRAWINGS

191 General

The Florida State Board of Professional Engineers has reviewed this Chapter and

15 1 concurrence with its requirements  To assure continued concurrence, the

Board will have the opportunity to review future changes

Section 334 175 of the Florida Statutes, 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 engineering documents It shall be the District’s
responsibility to ensure that all record sets and documents are properly signed,

sealed and dated and are retrievable on reasonable notice
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19 2 Signing and Sealing of Plans

19 21 Onginal Plans

No signatures or seals are to be placed on the original sheets of a plan set
Filling out the title block with mitials and dates 1s optional If the "Approved

by" box 1s used, the name shall be printed

The key sheet for each component set (1 e, roadway, signing, etc ) shall have
th= responsible professional engineer’s name (printed or leroyed) The
professional engineer’s registration number shall be placed under the

completion date The following format shall be used

Roadway Plans Approved By
Date
PE No

For the other components, "Roadway" should be substituted with the title of

the component set, such as "Signing and Marking"
19 22 Record Set

The Record Set shall be a xerographic copy For CADD developed plans, 11"
X 17" ("B" s1ze) plotted to scale, 1e 1" = 40’, may be used All plans with
hand drawn sheets shall be 24" X 35" or 36" ("D" si1ze), plotted to scale,1e 1"
= 20" Each sheet of the Record Set must be signed and sealed by the
responsible professional engineer in charge The date shall be placed
immediately under the signature and the embossed secal placed over the
signature and date  For convenience of storage, 1t 1s recommended that the

location of this seal be varied across the bottom area of the sheet
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19.3 Signing and Sealing Other Engineering Documents

Engineering Documents are defined as any reports,
computations, or recommendations that influence or limit the
design engineer's decisions in the development of design

plans Bound Engineering Documents must be signed and sealed
on a signature page or cover letter by each professional
éngineer 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 Engineerang
Documents shall be placed 1n the District Project Records
File

- Specifications & Special Provisions

- Pavement Design Package

- Typical Section Package

- Drainage Computations

- Hydraulics Reports

- Traffic Engineering Reports and Recommendations

- Environmental Reports and Recommendations

- So1l Survey Reports and Geotechnical Analysis

- Value Engineering Record

- Roadway and Traffic Design Standards

- All other Engineering Reports

~ Permd documeduh on
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19.4 Supplemental Specifications and Special Provisions

When more than one engineering discipline (Civil, Electrical, etc.),
is involved, more than one signature may be required on the
specifications. This can be accommodated on an index sheet
indicating the pages of specifications which were the responsibility
of each ergineer in his discipline. This does not mean, for example,
that a civil engineer who has expertise in traffic signals or highway
laghting, cannot seal the signal plans or specifications, as it is
entirely possible that a civil engineer could have that expertise.
1f, however, a professional electrical engineer was used, he must
sign ard seal the portions for which he was responsible.
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19.5 Information Requiring Certification

Engineering decisions are often made on the basis of support
data furnished by non-engineering staff or offices These
data are to be certified as being obtained 1n accordance with
official Department procedures The following data are to
have the noted certification attached when submitted for use

1n engiheering related work

19 5 1 18 KIP Equivalent Single Axle Loads

"I have reviewed the Traffic Forecasting Procedure, adopted
by the Florida Department of Transportation, and have
arrived at the projected 18 Kip loading volumes I have
found these to be consistent with the historical traffic
data and other available information "

Name

Signature

Title

Organizational Unit

Date
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19 5.2 Project Traffic (Traffic to be used for Design)

"I have reviewed the Traffic Forecasting Procedure, adopted
by the Florida Department of Transportation, and arrived at
the project traffic volumes I have found these to be
consistent with the historical traffic data and other

available information "

Name

Signature

Title

Organizational Unit

Date
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Chapter 20

PLANS PROCESSING AND REVISIONS

20.1 Plans Processing

The plans package, when complete 1n the District, is maied to the State
Roadway Design Engineer's Office in Tallahassee This1s the first step in the

plans processing for letting

The Plans Processmng Section 1s responsible for mnitiating the processing of
each set of plans received in Tallahassee Once the plans package has been
checked for completeness by the Roadway Design Office, coples are sent to
the specifications Office and to Estimates for preparation of the official
estimate The reproducibles are then sent to Reprographics for reproduction
and copiles are sent to the Federal-Aid Office for Plans, Specifications and
Estimates (PS&E) package preparation and to the Contracts Office for
preparation of the bidding documents and advertisements The tame frame,
for processing the plans through Central Office to recewving bids, 1s
approximately three months (two months to process and one month for

advertising)

The processing done by each of these offices 1s discussed in more detail in the

following sections

201 1 Dastrict Processing

The designer or project manager should prepare a contract file either
during design or before plans transmittal to Tallahassee EX~I-20-A 1s a
list of documents required for preparation of the contract file for the
prolect. This List shall be attached to the front of a file containing all the
applicable documents which must accompany the plans to Tallahassee EX-
1-20-B consists of statements required by FHWA, concerning
environmental re-evaluation and recommendations for construction
inspection These statements must be 1in the contract file
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The plans package transmitted to the Roadway Design’ Office 1in
Tallahassee shall include, 1n addition to the contract file, the reproducible
plans, a signed and sealed xerographic bond copy of the contract plans,
the computation book and the Transmittal Letter (EX-I-20-C) Al
changes after the plans have been siganed and sealed must be processed
as a revision following the appropriate procedure given 1 section 20.2 of

this volume.

201 2 Roadway Deslan Office

When the plans package 1s received by the Plans Processing Section in
Tallahassee, they are logged 1n Any components produced 1in
Tallahassee, 1 e structures plans, etc , are added 1n the package The
contract file will be checked to be sure that all documents needed are
included 1n the file If the file 1s incomplete, the District Design Engineer
and the Production Management Office will be notified and no further

processing will be done until the missing information 1s received

No plans checking 1s done in the Central Office. The checklist used for

processing the plans package 1s shown in EX-I-20-D  Some common errors

that are caught as a result of normal processing include

1 Plans components listed on the Key Sheet are not included 1n
package

2 CES sheets are not numbered If more than one project is let under

one contract, all CES sheets are not in the lead j0b or the CES's are

not properly strung

Trainee manhours are not included

Box culvert data sheets are not included, 1f applicable

FAP number 1s not correct

A U oW

Number of sheets 1s incorrect

If all components are present, two half size copiles are made of the signed
and sealed Official Record copy One half size set and the contract file
are taken to Specifications, the other half size copy and the comp book go
to Preliminary Estimates, the Official Record copy 1s filed and the
reproducible plan set 1s put 1n a temporary file
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Specifications, the other half size copy and the comp book go to Preliminary
Estimates, the Official Record copy 1s filed and the reproducible plan set 1s put 1n a

temporary file

After the Specifications Office has fimshed processing the plans, while Preliminary
Estimates finalizes the estimate, acnal photo sheets 1n the reproducible plans will be

taken to Topographics and metal plates will be made of these sheets

If the plans are not FA, the reproducible plans are taken to Reprographics for printing

after the estimate 1s complete

If the plans are FA, the reproducible plans are taken to the Federal Aid Office after
the plates are made The FA Office will make copies of plan sheets needed for FA

programming and send the reproducible plans to Reprographics

2013 Specifications

The Specifications Office reviews the plans for the purpose of assembling the
specifications package for the project The Specifications engineer will review the
typical section and plan notes relating to specs and check the summary of pay items
for flagged 1tems that require inclusion of Supplemental Specifications and/or special
provisions Permuts, utility schedules and other necessary information are pulled from
the contract file Job specific and technical special provisions that were prepared and
signed and sealed by the designer are reviewed During this time the Specifications
engineer has been building a "notebook” of supplemental specs and special provision
paragraphs necessary to cover the work required by the plans The specs package 1s
assembled by word processors from the "notebook", proofread, signed and sealed,

sent to Legal for review and then sent to Reprographics for printing

The contract file 1s sent to the Federal-Aid Office
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Project #

WPI #

#

Special Provisions/Supplemental Spec prepared by District

#* CEI Recommendation

*

#

* H* H

#

DISTRICT CONSTRUCTION "STATEMENT OF APPROVAL" OF TCP PLANS

CONTRACT TIME RECOMMENDATION
Calendar Days Recommendation
Special Acquisition Period

# Incentive/Disincentive Justification Report

# Incentive/Disincentive SP Recommendations

# Special Work Conditions/Times, etc (Including mght work)

Prelimmnary Engineening Certification

R/W Certification

Utility Adjustment Schedules

Utdity Certification

Railroad Adjustment Schedules/wage rates, etc
Railroad Certification

Environmental Re-evaluation

Ongnal Permit(s) & Copy of Env Permats Transmittal Letter
NPDES / SWPPP

Occupancy Permits

Maintenance Agreement where appropniate
Joint Project Agreements (J.P A)

Reimbursable

Non-reimbursable

Pavement Composition Reports (Milling Projects > 500 TONS)

(@ FA Project Certification to Standards

CONTRACT FILE INDEX

Number

Req’d

Form - 37 (on-line form for Form FHWA-37) has been electronically transmutted
Thus project was developed under Certification Acceptance procedure

Included
in File

Yes No___

Yes__ No___

If CA, there are special features that require FHWA review and concurrence (See 24 2 1, this volume) Yes___No___

Name Sig

*

Required PS&E component for submttal to FHWA

@ Required for projects exempt from FHWA oversight
EX-1-20-A

Revised 03/17/93 1-20-4 0
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ENVIRONMENTAL RE-EVALUATION

ENVIRONMENTAL DOCUMENT

1 The project 1s a Categorical Exclusion under (check one)
(___)23 CFR 771 117(c) (Type 1) or
(___)"Programmatic” list approved by FHWA on 2/25/88 & amended 8/10/89
which was reevaluated in accordance with 23 CFR 771 129 on , and the
aetermination remains valid

2 The environmental document for this project was a (check one)
(___)Categorical Exclusion under 23 CFR 771 117(d) (Type 2) approved on
(____)FONSI under 23 CFR 771 121 approved on .

(___)Final Negative Declaration approved on ), or
(___)Final Environmental Impact Statement under 23 CFR 771 125 approved on
A reevaluation in accordance with 23 CFR 771 129 was approved on

Name Si1g

Protect Manager/Designer

EX-I-20-B
Page 1 of 2
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CEI RECOMMENDATION

CONSTRUCTION ENGINEERING INSPECTION
In-house or Consultant
Date shortlisted
Scheduled Execution*
Scheduled award of highway contract

Provide recommendation for resolution 1f highwav contract award occurs
before CEI contract execution (Be specific)

Does this project require any 1i1tems to be furnished by the contractor

which upon completion will be retained by the D 0 T for use outside the

limits of this project? ___

If so, describe the i1tems (e g Detour Bridge, Barrier Walls, Computers,
Equipment, etc )

*This date must be prior to FHWA authorization

Name S1q

Project Manager/Designer

EX~-I-20-B
Page 2 of 2
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DATE

TO Director, Office of Design
Attn: State Roadway Design Engineer

FROM Dastraict Director of Production

COPIES TO

SUBJECT TRANSMITTAL OF PLANS - Scheduled Letting Date

Mo

WPI NO (GOES WITH

Yr

LEAD STATE JOB NO

P E Job Number

* F A NO

DESCRIPTION

WORK TYPE/MIX

Other work to be performed by Contractor via J P A
Job # Description-

Information contained herein has been checked and verified as

needed A plans package, suitable for processing, which consists of

the following 1s forwarded under separate cover.
Reproducible Plans

Official Record plans set

Contract File

Computation Book

The affixed signatures below indicate and attest that:

1. The plans package 1s 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 Checklist and accurate and contains all
documentation required for the PS&E package.

3. The Official Record plan set represents a true copy of

the reproducible plans set.

4. WPA and CES project 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.

Name: Sig.

Name: Sig.

Project Manager/Designer

District Director - Production

*Place a block letter "F" (1" X 1") in the upper right corner for:
(1) I Funds completion, new or reconstruction projects > $1IM

(2) NHS (Off Interstate) new or reconstruction > $5M
EX-I-20-C
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W.P.I. No.:

State Project No.:

Exhibait I-20-D

PLANS PROCESSING PROCEDURE

F.A. Project No.:
Processed by: Date:

1. Log plans in.

2. Check Plans Transmittal Memo for signature of
Distraict Director of Production or the Distraict
Secretary.

3. Check Contract File for list of contents.

Check for structure plans and include 1in package
1f requested by Dastract.

5. Order 3 (4 1f Turnpike) half-size copaies.

6. Check number of sheets in one half-size copy

7. Log reproducible and signed & sealed plans and
comp boock, 1f available, to file room

8. Delaver contract file and one half-size plan set
to Specifications Office.

9. Deliver one half-size plan set to Preliminary
Estimates Office.

10. Get plates of aerial photo sheets.

Revised 03/04/92
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2014 Preliminary Estimates

Estimates makes a run of the estimate as entered by the Dismict  This locks the job
so that no further changes can be made Currently, the personnel in CO Plans

Processing are the only people who can authorize an unlock

Estimates then takes a brnief look at the plans from a contractor’s standpoint to see
if there 1s enough information to bid the job The Estimates engineer runs searches
to check prices, calls suppliers, etc to be sure he has the most current price
information available He checks the District’s price overrides and contacts the

District as necessary to resolve differences of opinion

The Specifications are reviewed Geographic location, maintenance of traffic, special
permit conditions, etc may weigh heavily 1n the overall esiimate After all 1ssues are
resolved, the job 1s transferred into the official estimate system A copy of the
estimate 1s sent to the FA office for use in the PS&E package The Comp book 1s

returned to Plans Processing

2015 Reprographics

Reprographics prints and assembles sufficient reduced size plan sets and specification
packages for distribution and sale to interested bidders, material suppliers, etc as
requested Distribution of half-size plan sets and spec packages 1s made to the
offices of design, federal-aid, specifications, estimates, minority programs, and the

appropriate District and Gainesville Testing offices

Immediately upon printing both the plans and the specs, the Project Manager named
on the key sheet will be furmished a complete set of half-size plans and complete
specifications The Project Manager will mmtiate a concurrent review for
inconsistencies and will handle appropriate revisions as necessary to mamntain the

letting schedule
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When Reprographics has completed processing the plans, the reproducible plan set

shall be returned to the design file room

2016 Federal-Aid Office

If a project 1s federal-axd and was prepared under Certification Acceptance, the
Federal-Aid Office certifies that fact to FHWA and requests authorization to advertise
for receipt of bids and obhigation of Federal funds The PS&E package and

appropriate program documents are transmitted to FHWA

If the FA project was not eligible for CA, the Federal-Aid Office assembles the
complete Plans, Specifications, & Estimates (PS&E) package This package, along
with appropriate program documents, 1s submitted to FHWA for review, approval,

authorization to advertise for receipt of bids and obligation of Federal finance

2017 Production Management

The Contract Letting Coordinator, 1n the Production Management Office, tracks the
progress of plans, etc through the various processing stages Progress 1s tracked via
the "Plans Processing Report”, which shows the ten week critical schedule a project
must meet when being processed for a particular monthly letting  Outstanding 1ssues

that must be resolved to meet the processing schedule are highlighted 1n this report

The Production Management Office and the Plans Processing Section of Roadway
Design verify plans to Tallahassee Projects with complete plans and contract file
on time and no outstanding 1ssues are immediately accepted for processing During
the ten week schedule, any problem which impedes processing 1s reported to the
Contract Letting Coordinator Projects having deficiencies which are not resolved
by the Authorization Date/Advertisement Date are rescheduled for a later month The
Production Management Office produces and distributes a report which shows project

deficiencies and production shippage
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Approximately three weeks before scheduled advertisement, a list of
prospective projects for advertisement 1s circulated to the Comptroller and
Contracts Administration On the scheduled date of advertisement,
Production Management 1s advised of Authorization by the FA Office and
of funding the Comptroller and advises Contracts Administration as to
which projects to advertise Immediately upon advertisement, the
Production Management Office produces and distributes a list of all

prolects currently and sucessfully advertised for the next letting
20 1 8 Contracts Administration Office

After completion of processing by Preliminary Estimates, the Contracts
Administration Office begins preparing the project advertisement and
Contract Proposal Upon receipt of Production Management's list of
prospective prolects, Contracts Administration prepares and prints the
"Notice to Contractors", including approximate quantities from the CES
The legal advertisement 1s prepared and mailed to local newspapers The
first publication of the advertisement 1s twenty-eight days before letting
and the next 1s seven days later

Any revisions to the plans package during the advertisement period are
handled as addenda to the contract advertisement

Orders for plans and related documents pertaining to advertised projects
are receiwved by the Contracts Administration Office and sent to

Reprographics to fill and process for mailing

Bids are received, opened, recorded and read aloud on the scheduled day
of letting

201 9 Construction Office

The reproducible plans and the comp book(s) are sent to the District
Construction office by the Central Office after the project i1s let As
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changes are made during construction, these changes are to be shown, in
legible form, on the reproducible plan sheets Xerographic bond copies of the
revised sheet shall be signed and sealed by the Engineer responsible for the
construction change and transmitted to the District Design office and to the
Roadway Design Office 1n Tallahassee for insertion in the Official Record’
At the completion of construction, all signed and sealed revisions should be
on file in the central Office of Design's files Final Estimates will use the
Official Record plans as the "as-built" plans for final payment Three years
after payoff, the Official Record will be microfilmed

'These sheets will be mnserted behind the Key Sheet and will NOT replace

the original signed and sealed sheet
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20.2 Plan and Specification Revisions

Plan revisions are occasionally necessary to change reproducible plans after the Official Record
has been signed and sealed by the responsible professional engineer Any such change after

signng and sealing 1s a revision

Necessary revisions are the responsibility of the District, however, Central Office staff are
available to assist with munor revisions Al revisions shall be processed through the Plans
Processing section in Central Office Design. For major revisions the Plans Processing Section

will coordinate the change or send plans back to the District and/or provide space 1n Tallahassee

for the District to come and make the changes
There are four possible ‘Revision Stages’ for any project

1 Signed and Sealed (SS) Record prints or Technical Special Provisions are signed and sealed

and are 1n the Distrnict.

2 Signed, Sealed and Shipped (SSS) (Reproduction 1s not complete) Record prints and

Technical Special Provisions are signed and sealed and processing by the Central Office 1n
Tallahassee has begun

3  Signed, Sealed and Shipped (SSSR) (Reproduction 1s complete) The Plans and

Specifications package 1s in Tallahassee, all processing 1s complete and plans and the

Specifications have been reproduced

4 Let to Contract (LTC) Project let to contract Project may be under construction

The revision process for each stage 1s discussed 1n the following sections

1-20-13 0 Revised 12/04/91



2021 Signed and Sealed (8S)

Plans When plans are 1n this stage and changes are necessary, the following steps will be
required

1 Once the plans are 1n the District office, the District Project Manager/ Coordinator
must concur 1n a revision by a consultant. The responsible professional engineer
making the plans revisions shall complete the revision block on all revised sheets and
sign and seal revisions as noted in Chapter 19 Where no revision block exists (key
sheets, pay 1tems sheets  etc ), the revision date, brief description of revision and the
imtials of reviser shall be noted on the sheet. (Lower nght for key sheets and along
the top of computer generated pay item sheets)

2 For in-house projects, the designer must follow the revision process outlined in
Chapter 19

3 No revision letter 1s required for plans revised at this stage

Specificaions When Technical Special Provisions are in this stage and changes are

necessary, no revision letter 1s required
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2022 Signed, Sealed and Shipped (SSS) - Reproduction 1s not
complete

Plans When plans are in this stage and revisions are necessary, the following steps will be

required

1 Unless revisions are being made 1n Tallahassee, plans must be requested to be returned
to the Distnict for both in-house and consultant plans When consultant-prepared plans
are returned for revision, the District will be responsible for sending plans to the
Consultant

2 If plans are federal-aid and are not eligible for CA, FHWA concurrence must be
obtained pnor to making major revisions
The District Design Engineer or Project Manager/ Coordinator must concur 1n revision
The responsible professional engineer making the revision shall complete the revision
block on all revised sheets and sign and seal revisions as noted n Chapter 19 Where
no revision block exists (key sheets, pay item sheets  etc ), the revision date, bnef
description of revision and the mitials of revisor shall be noted on the sheet (Lower
right for key sheet and along the top of computer generated pay 1tem sheets )

A revision letter 1s required (see Exhibit I-20-E)

6 Whenever a revision involves pay items and/or quantities, the CES will be unlocked
for 24 hours once the revision letter 1s received All quanuties, pay items, computation
books, etc , shall be updated as part of the revision

7 The roadway key sheet shall have all the revisions noted 1n the lower left hand comer
of the sheet See Exhibit I-20-F (A revision to the Key Sheet 1s noted on the nght
side of the sheet )

8 When the project contains other components such as signing and pavement markings
or signalization plans, the revisions shall be made on the plan sheets, and all the
revisions, along with the other component revisions, noted on the lead key sheet only

9 The revision package submutted to Tallahassee shall include the revised reproducible
plan sheets, one snéned and sealed bond copy of the revised sheets, two 11" x 17"

copies of the revised sheets and the revision letter

Specificaions  When Technical Special Provisions are in this stage and revisions are

necessary, no revision letter 1s required
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2023 Signed, Sealed and Shipped (SSSR) - Reproduction 1s

Complete
Plans When plans are 1n this stage and revisions are necessary, the following steps will
be required

1 Unless the revisions are being made 1n Tallahassee, plans must be requested to be
returned to the District for both in-house and consultant plans When consultant-
prepared plans are returned for revision, the District will be responsible for sending
plans to the Consultant

2 If plans are federal-aid and are not eligible for CA or if autht;nzanon to proceed with
advertisement has been received, FHWA approval must be obtained prior to making
major revisions

3  The Distnict Design Engineer or Project Manager/ Coordinator must concur in revision

4 The responsible professional engineer making the revision shall complete the revision
block on all revised sheets and sign and seal revisions as noted in Chapter 19 Where
no revision block exists (key sheets, pay item sheets  etc), the revision date, brief
description of revision and the mitials of revisor shall be noted on the sheet (Lower
nght for key sheet and along the top of computer generated pay item sheets )

5 A revision letter 1s required (see Exhibit I-20-E)

6 Whenever a revision involves pay items and/or quantities, the CES will be unlocked
for 24 hours once a revision letter 1s received  All quantities, pay items, computation
books, etc , shall be updated as part of the revision

7 The roadway key sheet shall have all the revisions noted 1n the lower left hand comer
of the sheet See Exhibit I-20-F

8 When the project contains other components such as signing and pavement markings
or signalization plans, the revisions shall be made on the plan sheets and all the
revisions, along with the other component revisions, noted on the lead key sheet only

9 One signed and sealed bond copy of the revised sheets, and a copy of the revision
letter shall be sent to Central Office Design to update the Official Record
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10 If ume remaining untl letting date 1s fifteen working days or less by the ume the
revision will reach the Central Office, processing of the revision must be approved by
the Director, Office of Design and the Director, Office of Construction

11  No revisions are allowed within five working days of leting 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 Distnct Secretary Withdrawal of the plans
package after advertisement requires the approval of the State Highway Engineer and

the District Secretary

Specifications  All revisions that deal with Specifications only shall be sent to the State
Specifications Office, Attn State Specifications Engineer, Mail Station 31 Items 10 and 11

above also apply to the specification revision process
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DATE: 1

TO: State Roadway Design Engineer, Attn: Plans Processing
APPROVAL: , Responsible Engineer
CONCURRENCE: , Distract Design Engineer

COPIES TO: Specifications Office, Contracts Office, FA Offaice,
Estimates Office, Reprographics

SUBJECT: W.P.I. No. (s)

Letting {(mo
State Project No. (s)
F.A. Project No. (s)

County S.R. No.

mea Sy /
o/ /

\
YL/

This 1s to advise you that a revision was made to the plans and/or
special provaisions and the sheets 1listed below will require
reprainting. The revision package includes.

SP(s) Reproducible Plan Sheet (s)
Updated Comp Sheet (s) Signed and Sealed Prant(s)
PREPARED BY: REQUESTED BY:
PROCESSED BY:Central Office DATE:
AUTHORIZED BY:FHWA DATE
APPROVALS IF WITHIN 15 WORKING DAYS OF LETTING-
SIG. DATE SIG. DATE:
Director of Design Director of Construction
Sheets No. (s) Description of Revision
EX-I-20-E
1 of 2

Revised 12/04/91 1-20-180



OF

DATE:
PROJECT NO.
Sheets No. (s) Descraiption of Revision

EX. I-20-E
2 of 2

1-20-190 Revised 12/04/91
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2024 Let to Contract (LTC)

Plans When changes to the plans are required after the letting, the revision

process 1s as follows

1 The District Design Engineer or Project Manager/ Coordinator and the
responsible professional engineer should be contacted to concur 1n revision

2 If plans are subject to FHWA oversight, FHWA approval must be obtained
prior to making revisions

3 The responsible professional engineer making the revision shall complete the
revision block on all revised sheets and mclude in the description that the
revision 1s for a Supplemental Agreement, engineering change, etc  The
revised sheets shall be signed and sealed as noted in Chapter 19 Where no
revision block exists (key sheets, pay item sheets  etc ), the revision date,
brief description of revision, and the imtials of reviser shall be noted on the
sheet (Lower night for key sheet and along the top of computer generated pay
item sheets )

4 All pay item sheets, quantity sheets and tabulation of quantity sheets, shall have
the onginal quantity marked through, not erased, and the revised quantity
written above, below or beside the old The computation book must be
updated

5 The roadway key sheet shall have all the revisions noted 1n the lower left hand
corner of the sheet and note the revision as being for Supplemental Agreement,
engineering change, etc See Exhibit I-20-F

6 When the project contamns other components such as signing and pavement
markings or signalization plans, the revisions shall be made on the plan sheets

and noted on the roadway key sheet only.

1-20-21 0 Revised 12/08/92



7 A letter addressed to the District Construction Engineer must accompany signed
and sealed bond copies of the revised sheets to the District Construction Office
The letter will address the reason for the revision, who requested the revision,
who approved the revision, and, when applicable, if FHWA has concurred All
existing pay items that are affected must be listed with original and revised
quantities Deleted or added pay items must also be shown Copies of the
letter will go to the Dastrict Secretary, District Design Engineer, FHWA, State
Construction Office and State Roadway Design Office (see Exhibit I-20-G for
example letter) The District Construction Office shall send signed and sealed
bond copies of the revised sheets to the District Design Engineer, to the
Responsible Professional Engineer, if an outside firm, and to the State

Roadway Design Office, Attn Plans Retention, MS 32

Specifications  When revisions to the specifications package are required after the

letting, the following process will apply

1 The revision shall be signed and sealed by the professional engineer making the
revision

2 A letter addressed to the District Construction Engineer must accompany signed
and sealed revised specs to the District Construction Office The letter will
address the reason for the revision, who requested the revision, who approved
the revision, and, when applicable, if FHWA has concurred All existing pay
items that are affected must be histed with oniginal and revised quantities
Deleted or added pay items must also be shown Copies of the letter will go
to the District Secretary, District Design Engineer, FHWA, State Construction
Office and State Roadway Design Office (see Exhbit I-20-G for example
letter) The District Construction Office shall send signed and sealed copies
of the revised specs to the District Design Engineer and to the State
Specifications Office, Attn State Specs Engineer, MS 31.

Revised 12/08/92 1-20-22 0



20.2.5 Complete Project Revisions

I an ontire project 1s requested to be returned to the Distisct for revisions

during or atter Central Office processing, the tollowing steps will be required

for resubmuttal

1 The plans and computation books shall be resubmitted with a new

contract file containing those items which need to be updated

2 The lead Key Sheet shall be noted "Plans Completely Revised" in the
lower left corner and dated The revision block on each sheet that 1s

revised shall be completed by the revisor and dated

3 A revision letter stating that a complete reprint 15 necessary shall

accompany the transmuttal package

4 A copy of each plans sheet that 15 revised shall be signed and sealed in
accordance with Chapter 19  The signed and sealed sheets will be

included with the Record Set 1n the Central Office

20 3 Automated Plans (CADD)

Until the contract 1s awarded, the revision process will be the same tor manual or CADD
produced plans, except that 1f the plans are automated the revisions must also be
automated to be compatible with the tutute plans retention system  Revisions made

during construction need not be automated

1-20-23 0 Revised 08/30/91



DATE July 22, 1988

TO John Doe

FROM Jack Smuth

COPIES TO  Juimmy Brown, Charlie Black, Frank White
SUBJECT State Project 00000-0000

Meridian Road Revisions

Due to a commutment by the Department, the retention area #1 right of Station 75+87 has been

revised to provide additional storage These changes are indicated on sheets

5 Summuaries of Earthwork and Sodding revised
32 Excavation 1n SW comer indicated
83 Excavation indicated

The City’s project on John Knox Road has not been let Theretore, the following revisions are

required, with changes indicated on sheets

13 Existing revised, exception removed
43 Existing revised
S-5 Existing revised, exception 1emoved

We have also corrected an error on Sheet 5 on the Summary of Underdrain  The plans have been
changed to show 300 LF between
Station 60+00 to 72+00, the total has been 1evised to 6039 LF

The above revisions have changed the Quantities for the following pay items

EX -1-20-G
1of3

[-20-24 0



John Doe
July 27 1988
Page 2

ITEM

_NO

120-1
300-1-2

300-1-6

312-70
440-1-10

520-1-10
570-5
570-9
575-1
5331-2
5332-2-17
5337-1~5
706-1-12
711-4
711-6-181

711-6-241

711-8-41

DESC

Peg Exc
Bit Mat'l
(Tack)

Bit Mat'l
{st)

Cover Mat'l
Underdrain
Type 1
curb &
Gutter
Fertilizer
Water
Scdding
Type S
Type II
Friction
Course

Ref Pav't
Marker
Directional
Arrows
Tratfic
Stripe (18")
Traffic
Stripe (24")
Traffic
Stripe (4")

ORIGINAL NEW
QUANTITY QUANTITY INCREASE DECREASE
1412 CY 3,399 1,987
6334 gals 6,545 211
6268 gals 6,522 254
20893 sY 21,738 845
8239 LF 6,039 2,200
14,324 LF 14,515 191
1 2 Ton 14 02
13.535 15 885 2 350
13,103 sy 15,377 2,274
2,799 1 2,830 8 317
2256 7 TN 2,332.7 76 54
34,386 0 SF 35,231 845
966 EA 997 31
58 EA 59 1
961 LF 1029 68
562 LF 639 77
5 713 NM 5 864 0 151
EX -1-20-G
20f 3
I-20-25 0 Rev 09/05/90



John Doe
July 27, 1988
Page 3

In addition to these changes, the project number has been changed on sheet 25, 27,
and S-2, on Sheet 28, signatures have been added

It has been requested by Property Analysis Corporation that the outfall right of
Station 75+87 be shifted Mr Miller advised me the City 1s in agreement with this
shift of right-of-way for the outfall Since the Department has a joint prolect
agreement with the City to construct the outfall of Station 75+87, Stuart Christmas
advises me that the agreement should be modified Mr Christmas is reviewing the
agreement to determine if the City can be held responsible for all additional cost
caused by the change i1n the outfall location These plan revisions will be
transmitted at a later date

By copy of letter, I am requesting that Frank White coordinate any revisions for
permits

If you have any questions, please call me at XXX-XXXX

EX -I-20-G
30f 3
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Chapter 21

CQONSULTANT PROJECT MANAGEMENT

The Florida DOT may elect to use a consultant to provide all or a
portion of the engineering services required for a transportation
project. Guidelines for use 1n acquiring and managing such a
consultant are contained in the Florida DOT Project Management
Guidel 1nes, PbESIS AR rrrienw The reuis<d Manuel O

now avadable

I-21-1.0



21.2 Project Definition

Once the project 1s included in the Florida DOT’s Adopted Five Year
Work Program and a decision has been made to acguire professional
services, the work to be performed by the consultant must be
carefully defined and stated in Project Concept Reports and Scopes of
Work.

21.2.1 Project Concept Report

The Project Concept Report serves the function of identafying
project goals and constraints. This document would precede ard
be supplemental to the normal scope of services and would
identify and define exasting conditions, 1ssues, concepts and
criteria. It then could provade the basis for the detailed scope
of consultant services.

21.2.2 Scope of Services

The Scope of Services document 1s the cornerstone of the
consultant procurement process. This document specifically
outlines the features of the project in sufficient detail to form
the basis of the techmical and price proposals to be submitted by
the consultants. It also forms the basis for the Florida DOTI's
evaluation of these proposals and for the preparation of the
Florida DOT’s man-hour estimates for each work camponent.
Subsequently, 1t becames the primary camponent of all contract
agreements. This document should 1temize all aspects for which
the consultant is responsible and all aspects for which the

department is responsible.

I-21-2.0



21.3 Consultant Acquisition

Consultant acquisition 1s accamplished according to established rules

and procedures and includes; requests for proposals, proposal

evaluation, negotiation and contract execution. Each of these are

further explained in the Project Management Guidelines and 1n +he QroceJu\'es
o)L'H'lc. Contractual Services Office®t phCocites.

21.4 Technical Management

Technical Management consists of the application of proper planning,
monitoring and control techniques applied throughout the life of the
project. This process musedtoguldeﬂrepmjectthmxghthemny
technical disciplines and their interfaces in order to ensure tamely
interaction and successful caompletion. Proper documentation of all
dellverablesasrequlredbythescopeofservmesaswellasevery
decision reached as a result of inquiry or coordination meetings is
required. For further explanation, consult the Project Management
Guidelines.

1-21-3.0



21.5 QOontract Administration

Contract admimistration is reguired to ensure that the terms of the
consultant contract are met and to verify that any modifications to
the contract, such as time extensions and supplemental agreements,
are necessary and conform to the original agreement. Periodically,
throughout the life of the contract, consultant progress will be
measured and documented for the purpose of providing progress
payments. Ultimately, all of the above is used as a basis to grade
the consultant upon campletion of the contract. Each of these areas
mwveredmtranbjectManagementGmdelinesarﬂbymstmg
Contractual Services Office’s procedures.

21.6 Scheduling and Coordination

A major objective of project management is to determine the
relationship of different tasks to each other, and to schedule and
control these tasks so that the project is carried out logically and
efficiently. In accamplishing this, the project manager should
include status meetings as a routine part of the project schedule.
The meetings should be held on a periodic basis, usually monthly.
'Ihepnposeoftlmeneetingswulbetodlswssthepmgrwsofthe
pmjec.:t and to make decisions forr‘gxg hw of the services.
Functional area managers as well asqotlmraqencms should attend as
mqulredtoshammfozmatlcnardtodevelopanmﬁerstandmgofhow
their activities blend into the overall project abjectaves. Further
ﬁwssimofﬂmamsmnbefaMmﬂnHoj&tMmgawnt
Guidelines.

I-21-4.0



21 7 Consultant Use of Department Computer Programs

The Depatitment has various compute: programs which are of great value to
the designer A listing of available programs should be included in the
scope of services Consultants may 1request the use of appropriate

programs through the FDOT Project Manager/Coordinator
Vaiious CADD files are also available for use by the consultant on

projects for the Department Information and authorization for use of

these files may be obtained from the District CADD Coordinator

I-21-5 0 Rev 2/15/90



ARCHTTECTURAL PIANS

22.1 General

Designs for building construction projects are normally based on
square footage requirements as established by the Florida DOI's
owner/user unit and the District Fixed Capital Outlay coordinator.
Square footage requirements shall be in compliance with the
Department of General Services space criteria (Form BPM 4056 R2-86)
and based on anticipated staffing and use. The size of rest area
bmld:ngsmdetemmedbythemmberoftoﬂetflxturareqmred.
The mumber of toilet fixtures and parking places required at the rest
area are computed based on the 20 year design traffic of the
highway. These camputations are done on a Facilities Computation
fram (Ex-I-22-G) and become a part of the project file.

The construction of all new Florida DOT buildings and renovations or
additions to exaisting buwildings require plans and specifications
signed and sealed by a Licensed Florida Architect (F.S. 481).

Consultant contracts for architectural design of buildings in the
Districts shall be administered and managed i1n the District office.
A very detailed project definition and scope of services 1s essential
to a successful architectural design contract.

Architectural plans often 1include other engineering plans.
Typically, this requires the acquisition of engineering
subconsultant (s) to perform those services for which the architect 1s
not qualified under F.S. 481.

The architectural services required for the design of a building are
generally done 1n four phases as listed below:

I-22-1.0



2.
3.

Requirements and criteria for the four phases are addressed 1in this

chapter.

Schematic Design Phase
Design Development Phase
Contract Documents Phase
a. Construction Plans
b. Specifications & Special Provisions
c. Construction Cost Estimate
Construction Phase
a. Shop Drawing Review
b. Scheduled Periodic Construction Site Visits
c. Review of Contractor Pay Requests
d. Substantial and Final Inspections

I-22-2.0



22.2 Codes, Rules and Requlations

A. Codes, Rules ard Regulations

Certification: The Design Professional shall provide
with each of his formal design review submissions a
listing of all codes and regulations which are
applicable to the project. He shall further certify
over his signature, that his design documents fully
camply with those codes and regulations.

B. Applicable Codes, Rules and Regulations

1.

Building Codes: The design professional should use the
following codes as applicable. Refer to Chapter
13D-17, Florida Administrative Code and Sections 553.43
and 553.73, Florida Statutes.

The Standard Building Code applies, current edition.
IhdecamtydoesmtusethestardardmlldmgCode.

Fire and Iafe Safety: All requirements of the National
Fire Protective Association, including the Iafe Safety
Code (NFPA 101), current edition, shall apply.

Electrical and Plumbing Codes: Florida Electrical Code
Part II, Chapter 533.19, Florida Statutes (National
Electrical Code, current edition). NFPA 90A, 1978, air
conditioning and ventilation.

Handicap Code: All requirements of the "Uniform
Federal Accessibility Standards”, and ANST Al117.1,
"Standards for Making Buildings and Facilities
Accessible to, and Usable by, Physically Handicapped
Pecple", current editions, shall apply.

I-22-3.0



5. State Requirements: The following agencies have been
charged by law with the responsibility of protecting
the public health, safety and welfare in the following
areas:

a. Fire Protection Rules and Regulations, State Fire
Marshal’s Office.

b. Rules of Florida Industrial Commission, Department
of Cammerce, Division of labor, Bureau of Workman’s
Compensation enforce OSHA Building Standards
CFR-291926.

c. Florida Hotel and Restaurant Division, Statutes and
Rules, Department of Business Regulation.

d. Rules and Regulation of the Division of Health,
Department of Health and Rehabilitative Services.

e. Rules for the Physically Disabled, Chapter 13D-1,
Department of General Services.

f. Florida Electrical Code, Part II, Chapter 533.19,
Florida Statutes, Department of General Services.

g. FLEET, Florida Lifecycle Energy Evaluation
Technique, Chapter 255.251, Florida Statutes amd
Chapter 13D-10, Florida Administrative Code, Department
of General Services.

h. Energy Efficiency Code for Building Construction,
Chapter 553, Florida Statutes.

In every case where the regulations and rules of the above
agencies apply, they shall be complied with in the
development of the project.

I-22~4.0



Approval

It 1s the responsibility of the Design Professional to
determine which other authorities have jurisdiction and
assure that the development of the project is fully
coordinated with these agencies and that their requirements
are accammodated 1n the documents so that all approvals can
be readily obtained. This coordination starts with the
schematic design and must be completed prior to taking of
bids, so that delays in start of construction do not occur.

1.

Sewage

Connections or facilities for discharge of 2,000
gallons or less in 24 hours requires submission of
DER-14-4 to the Florida Department of Environmental
Regulation or other designated permitting agency. See
DER 17-3, Water Qualaity Standards and DER 17-16, Waste
and Domestic Wastewater Plants.

Zoning and Camprehensive Planning

All local governments, as required by Chapters
163.315(5), 163.3165(8), 163.3194(1) and 163.3211
Florida Statutes, have or will adopt comprehensive
plans and zoning. The State, as 1s any Owner, 1is
abligated to develop their property in accordance with
the adopted plans or codes and cbtain reviews amd
approvals including variances as required. The
Architect should begin this coordination early in the
design process and carry 1t through to the end to
ensure that the project meets all local requirements
and to resolve conflicts as they arise.

I-22-5.0



Use and Develcpment Permits

Certain use and development permits are required by
local, sState and/or federal agencies prior to

camencement of construction. These permits, covering
such items as sewage, water, air quality, etc., must be
cbtained prior to release of documents for bidding. It
1s the responsibility of the Architect/Engineer to
identify each such permit and to apply for these on
behalf of the Owner.

Fire Department

The Design Professional is expected to work closely
with the Fire Department serving the project area, and
to accamodate their fire fighting methods, equipment,
hose threads, etc.

Flood Prone Areas

Every site plan shall be evaluated for flood hazard and
meet the mimimm building requirements mandated by the
National Flood Insurance program. If the local
permitting office can not provide the necessary
information, a flood hazard evaluation may be requested
from: Mr. Howard Glassman, State Assistance Office,
Federal Flood Insurance Program, 256 Howard Building,
2571 Executive Center Circle East, Tallahassee,
Florida 32301.

I-22-6.0



6.

FLEET

Every building over 5,000 square feet 1n area and
leased space of over 20,000 square feet 1s subject to
the provisions of Chapter 255.251, Florida Statutes and
Chapter 13D-10 Florida Administrative Code. This
program 1s admimistered by the Technical Evaluation
Section, Bureau of Construction, Department of General
Services.

I-22-7.0



22.3 Standard Document Requirements

A.

Drawing Size

s

24" X 35 0r 307
All drawings shall be 79134 (Dbite. For border size
and other sheet format information see paragraph 1.4

(1I-1~-3.0) of this marmal.
Specification Size

All specifications and special provisions shall be printed
in an 8 1/2" by 11" format, boaund on the left hand side 1n a
permanent type binder.

Lettering

All lettering shall be vertical uppercase ard must be plain,
free of adornment, and legible; minimm size shall be 1/8"
vhen reduction is proposed. All symbols shall be clearly
separated from one ancther and from adjacent lettering or
lines.

Scales

Scales should be located directly under the title of each
plan, elevation, section, detail, etc. The scale should be
given as an example of the object drawings, i.e.,
Scale: 1/8" = 1/-0",

Title Blocks

The title block on each drawing shall appear 1n the lower

right hand corner along the right margin. It shall contain
information as delineated i1n Ex-I-22-A & I-22-B.

I-22-8.0



Title Sheet, Pages and Bindings

Title sheets, title pages, and binding of documents shall
camply with the provisions of Ex-I-22-C (text) & I1I-22-D
(layout of drawing, key sheet) .

Signature and Seal

All final reproducible contract documents submitted by the
Design Professional shall bear the appropriate professional
signature. The Architect shall submit three originally

signed and sealed sets of prints of the plans and
specifications to serve as record sets of contract

documents.
Drawing Arrangement

The drawing shall be arranged by subject category.

1. Key Sheet

2. Cival

3. Architectural (including site plan)
4. Structural

5. Mechanical

6. Plumbing

7. Electrical
Specification Organization
Specifications shall be organized 1n accordance with the
format of the Uniform Construction Index as adopted and

established by the Construction Specifications Institute
(CSI) or The American Institute of Archatects (AI1A).

I-22-9.0



22.4 Schematic Design Phase Requirements

A.

Adeanatch&elganseshallberequiredasapartofall
architectural design services.

The Schematic Design Phase shall include, as appropriate,
but not be limited to:

1.

K Jianiad’ iaafemiand

A narrative description of the design and construction
cm'lceptsarﬂlwwtheyaremspasivetothepmject
requirements.

A plan showing how the project fits into the master
Plan for total facility development.

Site plans showing existing and Proposed roads,
Clrculation elements, utility systems, plantings and
special site features.

Studies and reports relative to the site and its
topographical, ecological, botanical and other
features contributing to the solution or requiring
significant alteration of the existing site.

A description of existing zoning and other site
conditioning factors restricting development and their
solutions or recommendations for resolving them.

Floor plans, elevations, building sections, ard

sketches as necessary to adequately present the
concept.

I-22-10.0



10.

11.

13.

If the project is an addition, or 1s otherwise related
to exasting buildings on the site, the plans shall

show such facilities and their general arrangements
and relationships.

The general description analysis, and sketches, where
applicable, of the design and construction concepts
shall be provided for architectural, structural,
plumbing, fire protection, mechanical (HVAC) ,

camunications, electronics and electrical systems.

Mechanical and electrical descraptions, including
computerized building management systems, shall
indicate proposed systems and equipment 1n suitable
deta1l, and be accampanied by a camplete schematic
format to enable an energy design submission of FILEET
in compliance with Florida Energy Conservation in
Building Act. See Volume III of the Energy
Conservation Guide.

Specific layouts of camplex areas such as mechanical
rooms, computer roams, operation areas and conference

roams.

Description of the features and provisions provided in
the facility for use by the handicapped.

Details as required.

A statement of the provisions that will be taken to
satisfy acoustic requirements.

I-22-11.0



=

Outline specifications, using CSI/ATA format.

An identification and presentation of code

I-22-12.0



22.5 Design Develogment Phase
22.5.1 General

Upon approval of the Schematic Design Phase and receipt of the
Notice to Proceed into the Design Development Phase, the Design
Professional should proceed with the amplification and
refinement of his advanced schematic design study to
canprehensive Design Development doauments.

22.5.2 Development Procedures

The Architect should, with the concurrence of the Florida DOT,
schedule necessary conferences and meetings with the Florida DOT
and other affected parties, to ensure that the project 1s
developed 1n a coordinated and optimum manner.

22.5.3 Reviews

A. General

The Design Professional shall submit the Design Development
documents to the Florida DOT and other agencies (those
agencles having jurisdiction or approval reguirements) as
designated by the Florida DOT’s Project Manager and with
his concurrence, schedule a Design Development review
confererce. At that conference, the Design Development
shall be presented by the Architect/Engineer and be
explained i1n depth and detail as appropriate. The
Architect shall provide minutes of this review conference
to all attending parties.
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The Design Professional shall confer with the Florida DOT
and other persons attending this conference, responding to
all questions and caments. If the comments are critical
and require response prior to proceeding with the next
phase of the project, 1t shall be the responsibility of the
Design Professional to submt such response as soon as
possible.

B. Conceptual Approval

If the development 1s found to be acceptable by those
present, the Florida DOT may 1issue conceptual approval of
the Design Development Phase 1n order that the Architect
may proceed with the development of the next phase.

22.5.4 Submission Requirements

A. General

The Architect shall present sufficient documentation in the
form of drawings, specifications, design criteria, and cost
factors. This shall include working sketches and models as
necessary to fully explain and establish the scope of the
project and all of its particulars so as to be readily
understood by lay and technical reviewer. The design
criteria shall supplement the Design Development drawings,
specifications and cost estimates. It shall be a
presentation of facts sufficiently complete to demonstrate
that the concept of the project i1s fully understood and
that the subsequent design details in their presentation in
the final plans and specifications will be on a sound
professional basis.
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The criteria, the basis for design, may be 1n any form or
any cambination of forms. It should be for all intents and
purposes a copy of the working data upon which the design
is based. Sketches, calculations, notes, econamic analysis
and any other pertinent data shall be presented as the
design criteraia. The information to be presented
consisting of drawirngs, specifications, cost estimates amd
design criteria, should be complementary and should
include, but not be limited to, the categories described.

B. Site
The information pertaining to the site and its development
should be presented as an entity passing across
professional dasciplines. It should include, but not be
lamited to:
1. Information Data
Location plots, property and topographical
surveys, subsurface boring, lots and plans,
ecological and botanical surveys, and other
appropriate information.

2. Master Plan

A copy of the Master Plan indicating the location
of the project ard total scheme, 1f applicable.

3. Envirommental Considerations

Necessary design data, specifications, and cost
estimates for preservation, dust, erosion,
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sedimentation and runoff control, where
applicable, as an integral part of the design and
construction project. Such controls will be
limited to the areas involved in the construction
operation and those required by applicable
ordinances, rules, laws, etc. Envirommental
control will not be confused with landscaping.
The information provided will include statements
regarding the type of treatments selected, the
affected areas, and the reasons for the selection
of the type of controls chosen.

Grading and Site Development.

a. Site Construction

All permanent features to be constructed on the
site.

b. Roads, Walks, Paths and Parking

The data provided, in addition to the proposed
development, should include a statement of the
general soi1l conditions with a brief outline of
the so01l exploration and testing performed as
related to the development of roads, etc. The
type and volume of traffic, ocontrolling wheel
loads, classes of surfacing under consideration
with justification for same, and any deviation
from criteria fitness for those classes should
also be included.
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Utility Services

All existing and proposed utility services
including runs, locations capacities, sources,
characterastics, materials and installation
methods should be fully described.

a. Electrical

(1)

(2)

(3)

(4)

(5

A statement relative to the adequacy of
the primary supply at the point of
takeoff. If the primary source 1is
inadequate, state measures proposed to
correct the deficiency.

The electrical characteristics of the
power supply to the site or area,
including circuit 1interrupting

requirements, and voltage regulations.

An estimate of the total connected load
and resulting kilowatt demand locad by
applying proper demand and diversity
factors 1f a group of loads 1s involved.

The basis for selecting a primary and/or
secondary distribution voltage.

The type, si1ze and location of
conductors.
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(6)

(7)

(8)

Statements describing the pertinent
standards of design, such as voltage
drop, physical characteristics of
overhead or underground circuit, types
of lighting units and lighting
2 i,

st d- 3 A

iANcensicies.

The type and adequacy of telephone,
signal, fire alarm and other
communication systems, including a
statement as to the mmber of spare
telephone conductors available and spare
capacity on fire alarm circuits.

Emergency power systems.

Fuel Distribution and Storage Information

provided shall include for the following
types:

(1)

(2)

Gas
(a) sStatement of type, location of
take—off from supply, and available

pressure.

(b) Statement of type and material for
pipes and valves.

Liquid Petroleum Products

(a) Statement of unloading facilities,
such as dock, tank car, or truck.
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C.

(b) Description of the type of system
and proposed features.

(c) Statement of the basis for storage
capacity, rate of pumping and

-1 (=18 0

mmber of dispensing outlets.

(d) Description of power supply and
power requirements.

(e) Selection of type of materials for
pipes, tanks and valves.

Steam Distraibution

Data provided should include points of
connection, pressure, size, material and
method of installation of proposed piping.

Central Chilled Water and Refrigeration

The 1information provided should include
sizes, material and method of installation of

proposed piping.
Domestic Water and Fire Protection

(1) Source, mnimm and maximim pressure at
each building and 1n the system, and an
explanation of the existing system
covering particularly the type,
capacity, cordition, present water use,
and unsatisfactory elements of the
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f.

(2)

(3)

(4)

camponent parts.

A statement of the type of construction
proposed, materials for water mains, or
wells, etc.

The distribution system, a statement of
design, damestic and fire flow usage of
well pressure, elevation differential,
and the designer’s basic estimate of
tentative pipe sizes.

A statement of tentative sizes,
elevations, capacities, etc. as can be
readily determined without 1long
computations or design considerations
for reservoirs, treatment units, pumping
plans, well pumps and such units.

Sewers and Sewage Disposal Systems

Information provided shall include:

(1)

(2

An explanation of existing systems
covering particularly the type,
capacity, conditions, present flow and
unsatisfactory elements or camponents.

The interpretation of the degree of

treatment necessary by field requirement
and units necessary for treatment.
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(3)

(4)

(5)

A statement of the design factors with

present design population per varicus

units for the sewage treatment plant.

Statements of materials to be used for

he polo =) St am AT T e P B PR
e

il sewage s ysiLen, SEwage collection

system and the sewage treatment plants.

Means of effluent disposal.

g. Storm Drainage

h.

(1)

(2)

(3)

An explanation of the existing system
covering particularly the type,
capacity, ocondation, and unsatisfactory
elements or components.

A statement of the type of construction
proposed, material, etc.

A statement of the design requirements
and tentative pipe sizes.

Electronics and Instrumentation

As related to the site, the following
information shall be provided:

(1)

(2)

System engineering concepts.

Site and location considerations.
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(3)

(4

(5)

Antenna requirements such as types,
separation, height, aircraft clearance,
and area reguirements.

Site communications and control

linkages.

Electronic security considerations.

Cathodic Protection (1n addition to the
proposed development provided):

(1)

(2)

(3)

(4)

(5)

Results of so1l resaistavaity
measurements.

Variations in soll makeup.

So1l moisture content and normal
seasonal variations.

Results of temporary cathodac
protection tests, i1f any.

Results of structure to soil potential
measurements where protection 1s to be
provided.

Iawn Sprankling Systems: Provided tentative
layouts, material, sizes, etc.
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6. Fencing

Type, height and justification for fencing.

7. ILandscaping
Plant species, size and layout.

8. lateral and transverse sections through the site
shall 1indicate development of the site, when
necessary, due to substantial elevation changes
or circulation at more than one level.

9. Any special consideration pertinent to the site
and its development.

Buildings

Each building should be fully described. The
information should include, but not be limited to:

1. Architectural

a. The plan of each floor showing furmiture,
equipment and any other use-determining
factors.

b. Area recap and square footage should be
indicated for each floor area and for the
projects in total 1in comparison to that

required by the program.
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f.

Exterior elevations, delineated and shadowed,
giving floor elevations at each level and
showing fimish materials.

Transverse and lateral sections through the
building, 1indicating heights, vertical
circulation, and relationship. The finished
floor elevations of each level should be
given.

Wall sections and wall details necessary to
indicate the methods of construction and to
determine the overall values achieved as

required by the Florida Energy Code.

Schedules indicating fimishes and equipment
in specific areas.

Provide color schemes and schedules for all
areas interior and exterior. Material and
sample pallets shall be provided.

The class of construction, occupancy,
openirgs, and fire ratings for hall doors ard
other such openings shall be provided or
indicated.

Provide large scale plans describing camplex,

intensely equipped or furnished areas, and
areas needing clarification.
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J.

Provide a list of all safety equipment,
including costs that have been included 1n
the project.

Sketches as necessary to portray the design
concept. The formal architectural
renderings, 1f required by the Contract for
Professional Services, should be submitted
after approval of the Design Development
documents.

A description of the materials used for all
major 1tems of construction.

Other 1information considered necessary for
the development of the program or explanation
of the design.

Structural

a.

b.

A description of foundation conditions, types
of foundations to be used, the method by
which the allowable bearing value 1s to be
determined, and the maximum allowable bearing
capacity for the foundation.

Statement as to the type of construction
adopted and reasons therefore, with
capacities, dimension, or other size
criteria.
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Preliminary floor plans showing framing
members and colum sizes indicating special
design features and noting floor elevations.
The description of structural floor system
proposed with length and spacing of principal
members, dimensions etc.

The description of structural roof system
proposed with principal members, dimensions
etc.

Provide structural building sections,
transverse and longitudinal, 1ndicating
vertical relationships and headroom.

Note 1limited load carrying capacities and
statements of 1live loading to be used
including floor loads, wands, earthquake
etc., with justifying data.

Provide calculations and design criteria when
requested.

A statement of any special considerations
that affect the design.

Heating, Ventilation, Air Conditionming (HVAC)

a.

Provide floor plan showing equipment layouts
and single line layouts of duct work.

Provide sections showing equipment and
locations of duct work.
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C.

Energy Conservation: Provide calculations
and criteria in the form and detail required
to fully camply with the requirements of the
Energy Conservation Manual and the
requirements as set forth by the Energy
Conservation Project Director.

Provide full description of automated
management systems proposed for use,
including current and future capabilities.

Heating System

(1) sStatement of indoor and outdoor design
temperatures and "U" factors for walls,
ceilings, floors, etc., to be used in
design.

(2) Heating medium, such as steam, hot
water, gas or electric.

(3) Type of heating system such as convector
baseboard, forced warm air, unit
heaters, etc.

(4) Types of building temperature control;
such as electric, electronic or
pneumatic, and 1indicate outdoor

anticipator or indoor thermostat.

(5) ILocation and type of heating plant.
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(6)

(2)

(3)

Brief explanation of the basis for
selection of type of fuel, including an

~b o—m Y
econanic camparison with other fuels.

jravity or
Number of air changes per hour in
various areas.

Ventilation air quantity during heating
season and how acquired.

g. Air Conditioning

(1)

(2)

Provide a brief description of the air
conditioning system proposed, such as
factory assembled or built-up system;
mmber of zones, if applicable; or unit
type, dhilled water system, or direct
expansion, type of refrigerant, etc.

A statement of areas to be air
conditioned.
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(4)

(5)

Statement of inside ten

nt of inside temeratures and

relative humidities, 1f applicable,
outside wet and dry bulb design
temperatures, "U" factors for the type

ocnnaetrrct e 0 0.7=0 sk adomasad
of construction proposea and a statement

of the econamics of applying insulation
and/or sun shades.

Description of equipment to be used such
as reciprocating or centrifugal
compressor, condensers, alr handling

equipment, duct system, piping, etc.

Type of building temperature control
system such as electric, electronic or

pneumatic and sequence of operation.

h. Evaporative Cooling

(1)

(2)

(3)

4. Electrical

Statement of areas that are to be
evaporatively cooled.

Description of equipment to be used.

Provide any other data as deemed
necessary.

a. Indicate electrical service entrance
characteristics, transformer requirements,

etc.
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Indicate electrical characteristics such as
phase, voltage, mmber of wires, etc., of
each circuit. Provide a breakdown of the
estimated connection load to show:

(1) Laghting and cawvenience outlet load.

(2) Power load for building equipment such
as heating, air conditioning, etc.

(3) Loads for special operating equipment
such as compressors, Wwelders, pumps,
motors, etc., and for power receptacles
being provided to energize special
equipment. Apply an appropriate demand
factor to each to campute a total demand
load.

Indicate the location of the main switchboard
or power panels, light panels and all

equipment panels.

Indicate type of wiring system, such as rigid
conduit, electrical metallic tubing,
non-metallic sheathed cable, and where

proposed for use.

The type of conductors such as rubber
insulated, varnished cambric, lead covered,
etc., and their proposed location.

Show the location of all lights, power
outlets, switches, etc.
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k.

Describe the proposed pertinent standards of
design such as voltage drop, lighting
intensities, and types of lighting fixtures.

Describe the short—circuit duty recuired for
all protective devices ard switch gear.

Indicate the requirements for emergency
electrical systems,

Ensure that the electrical information for
the facility is fully coordinated with the
site electrical requirements and with the low
voltage cammunications systems requirements.

Provide any other information necessary.

Communications, Electronic and Instrumentation
Provisions

a.

C.

Provide sufficient information including
engineering concepts for review purposes of
the systems proposed; i.e., intercom system,
telephone system,, public address system,
radio and antenna systems, television antenna
systems, protective alarm system, response
tie-ins and any other data or systems deemed
necessary.

Indicate equipment selection, 1including
special equipment requiring development,
research, or breadboard methods to meet the
requirements.

Site or location consideration.
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d.

Required radio paths amd propagations.

Antenna requirements such as types,
separation, tower heights, aircraft

clearance and area regquirements.

Antenna transmission lines, terminations and
switching.

Communication, control cables and radio
links.

Test equumment, repair shop and spare parts
storage requirements.

Equpment and instrumentation arrangement and
space requirements indicating requirement for
racks, consoles, and for individual mounting.

Wiring and cable requirement plus
terminations.

Power and lighting requirements, including
emergency or standby requirements.

Alr conditioning requirements including
humidity and dust control requirements.

Interference and clearance requirements
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Plumbing

Provide preliminary layout of utility lines
and building construction services lines and
elevations and sizes fundamental to design.

Preliminary floor plans showing major
horizontal and vertical services, the
location arxd size of fixtures, equipment and
the mumber of persons served.

Preliminary buillding sections showing raser
and branch lines, fixtures and equipment.

Provide the estimated number of fixtures
units 1n order, demand and GPM for all
plunbing fixtures.

Provide the estimated mimimum and maximm
water pressure at each building.

Indicate the type of heater and capacity for
hot water supply.

Additional details as necessary to describe
or clarify any other corditions.

Fire Protection

a.

b.

Indicate service hydrants, stand pipes and
test values.

Indicate risers and hose cabinets.
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c. For sprinkler systems, indicate the authority

e

for the installation, the hazard rate of

occupancy, the type of sprinkler system (wet
or dry), and the water volume and pressure

required. Delineate any special system such

e & T W

as carbon dioxide, foam, etc., that will be

required.

d. Provide insurance rating groups governing the
design.

e. Provide any other data deemed necessary.
8. Special Equipment

Indicate all special egquipment such as:

a. Kitchen equipment

b. Window coverings
c. lawn sprinkler equipment systems

d. Any other systems deemed necessary for
inclusion
Area Analysis
The Design Professional should submit an area analysis
of the project. Use the criteria shown in EX~I-22-E
ard the summary form shown in Ex-I-22-F.

Other Data

Provide such data as deemed necessary to explain the
design concept arnd Design Develcpment documents.
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22.6 Contract Document Phase

22.6.1 General

Subsequent to the receipt of approval of the Design Development
documents, and upon authorization by the Florida DOT, the
Archatect, shall, in accordance with his Contract prepare
camplete contract documents of adequate and sufficient scope for
construction purposes.

22.6.2 Development Procedures

The Architect shall hold conferences and meetings with the
Florida DOT, applicable permitting agencies, arnd others as
required to fully amplify the project and prepare his contract
documents.

22.6.3 Review and Approvals

A. Initial Reviews and Conferences: The Architect shall
review in detail with the Florida DOT all codes and
permits required for the project prior to proceeding
with the development of his construction documents.

B. 50% Contract Document Review Submittal: In accordance
with the Contract, the Architect shall submt "in
progress" review documents to the Florida DOT at 50%
campletion of Contract Documents.

C. Final Reviews arnd Approvals

1. Upon completion of his contract documents, the
Architect shall submit complete document review

I-22-35.0



sets to the Florida DOT in a quantity sufficient
to cover similtaneous review. He shall also
submit review sets to any other agency having
jurisdiction over the project and from which

approvals will be required.

The caplete contract documents will be reviewed
by and commented on by all agencies having
jurasdiction. Their comments should be
transmitted by the Florida DOT to the Architect
for response prior to scheduling, i1f necessary, a
review conference at which the Architect should
respond to all camments.

The Architect shall respornd in writing to the
camrents received and shall correct or modify his
documents as required. If necessary, he will
resubmit the Construction Documents for
additional review and comment.

Upon satisfactory response to all comments, and
modification and correction of the contract
documents, the Florida DOT will formally review
and camment on the acceptability of the contract
documents.
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22.6.4 Documents Required

A.

General

The completed contract documents shall be in
accordance with the reciiromante of the e~

AL L AT AN MaLTdEd I UL W AL alCe.,
Area Analysis

The Architect shall submit an area analysis of the
project, shown as Exhibit I-22-E.

Color Schedules

The Architect shall include i1n his specifications and
on his drawings, where applicable, the actual colors
or color ranges chosen to be used on the project. The
Design Professional shall also submit with his
contract documents a camplete listing of colors to be
used, providing pallets and material samples as
necessary.

Drawing Requirements
1. General

The Architect shall ensure that his drawings are final
and camplete with all elements thoroughly checked and
coordinated to ensure that there are no conflicts
between architectural, structural, mechanical,
electrical and other portions of the work. Particular
emphasis shall be placed on this coordination when
certain elements of the design are performed under
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subcontract to the Design Professional. The drawings
should be prepared so that change orders to
construction will not be necessary due to errors,
anissions, 1nadequacies or conflict between various
component parts or with the specifications. When
applicable, the design data should be shown on the

drawings, i.e.:

a.

Ioads

(1) Roof amd Floor lave loads
(2) Wind Loads
(3) Total Ioads

b. Basic Working Stresses For
(1) Concrete
(2) Structural Steel
(3) Wood
(4) Concrete Block, Masonry
c. Foundations
(1) Allowable Soil Pressure for Spread
Footings
(2) Bearing Value for Piles
Material

Unless otherwise instructed, the working
documents shall be prepared in 1ink on plastic
film (mylar).
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E

Specification and Special Provision Requirements

1

General

The specifications shall be complete and final with all
elements thoroughly checked and coordinated Particular
emphasis should be placed on the coordination of various
elements of the specifications or portions of the specifications

prepared under subcontract to the Design Professional

Standard Specifications

Maximum use shall be made of standard matenals and

methods of construction and standard specifications

Specifications for classifications of work and matenal 1ssued
by an approved association, such as ASTM, ASA, ASME, etc,
may be included Each referenced specification must be
examined before its use to ensure that 1t 1s suitable for 1ts
intended purpose and that proper choice 1s made of the

options given 1n 1t

When a small quantity of materials 1s needed and a standard
commercial product would be suitable, reference to a
standard specification should not be made Federal and
military specifications may be used with the expressed
approval of the Flornda DOT

When speafying by product, model number, etc, three
acceptable manufacturer’s products or equal will be speaified
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Revised 12/04/92

In referencing standard specifications the following rules
should be followed

a  Avoud reference to speafic paragraphs in the standard
specifications, since 1t himits the requirements to the

paragraph referenced

b  Avoid repeated references to a standard specification

within the same section

¢ Specfy types, classes, weights and similar applicable

charactenstics required to ensure an accurate

description

The Architect shall submut to the Flonda DOT with his
construction documents submittal a copy of each

referenced specification

Construction Cost Estimate

Architectural contract documents shall include a statement of
probable construction costs This "estimate" shall be orgamized
according to the 16-division Construction Specifications Institute
(CSI) "Master Format"

The statement of probable costs shall consist of a lump sum total
estimate, with specific pay 1items hsted, and background cost data
The background cost data shall describe quantities, unit costs and
theirr products for the applicable subdivisions within the CSI

format
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22 6 5 Release for Printing

Upon recerpt of formal review and comment from the Florida DOT, and upon
authorization, the Architect shall print and properly sigh and seal three sets

of documents for record purposes only

22 6 6 Pre-Bid Conference

The Architect will attend a pre-bid conference administered by the
Department and he will be prepared to answer questions from prospective

bidders who have reviewed the contract documents
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22.7 Construction Phase Requirements

2271 Notice to Proceed

The Notice to Proceed, authorizing the Contractor to proceed with the

construction phase work, will be 1ssued by the Flonnda DOT

22 7.2 Preconstruction Conference

The Flornda DOT, prior to commencement of construction, will arrange and
charr a meeting with the Contractor, Design Professional, major

subcontractors, and other interested parties The purpose of this conference

shall be

A To discuss requirements and responsibilities of the various parties

involved to achieve expeditious handling of the construction

contract

B The instruction of all parties concernuing required and standard
procedures, required submussions and federal or other regulations

that are applicable to the project

C  Resolution of all problems as to the scope of the project and the

signing of plans and specifications by all parties to the contract

27 73 Penodic Construction Conferences

The Florida DOT shall schedule construction conferences monthly and/or at

a frequency at the discretion of the Flonnda DOT 1n order to resolve current

problems or to ensure that the projectis progressing in a satisfactory manner
It shall be essential that the Contractor and the Architect attend
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These meetings should cover the project as a whole, and certain essential

information shall be sought and reported 1n every conference The items are

A Progress, as related to the schedule, to be reviewed by the

Department and the Contractor prior to the meeting

ws]

Payment Request
C  Change Orders

D The Flonda DOT and Architect evaluations of the progress of the

work

E  Special problems and remedial actions, and results of previous

remedial actions

2274 Shop Drawings, Matenal, and Equipment Submittals

A General

It shall be the responsibility of the Archutect to expeditiously
review all equipment brochures, shop drawings, catalog data,
finished hardware schedules, etc, which are required to be
submitted by the construction documents The Architect should
review all equipment and matenal submuttals 1n such a manner as
to determine whether or not the materials submutted are being
offered as a substitute to those specified, and that the requirements

of the contract documents are fully met
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2275 Clanfication Drawings and Specifications

A

Revised 12/04/92

General

The Architect will be required to 1ssue supplementary drawings
and/or specifications clarifying his contract documents as required
Whenever such drawings and specifications are 1ssued by the
Archutect, he should ensure that said drawings and specifications
do not obligate the Florida DOT for a change in scope of the
project, either positively or negatively Such changes in scope

must be handled by Supplemental Agreement
Issuance and Transmuttal

Whenever the Architect finds 1t necessary to 1issue to the
Contractor drawings and specifications to modify or clanfy the

work, a copy shall be supplied to the Florida DOT

Final Inspection

Upon completion of construction and completion of all punchhst
items, the Contractor shall arrange and schedule, with the
concurrence of the Department, a final inspection of the project
He should coordinate the schedule with representatives of the
Department and any other interested party The Architect shall

administer the inspection

Following the inspection, the Architect shall provide the Contractor
with a hist of any additional requirements for corrective action and
make another Inspection, if necessary, to satisfy himself that the

work has been completed
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22.7.6

A.

Substantaial let.

General

The Architect shall conduct a substantial
campletion inspection upon notification by the
contractor that the project is ready for such.
The Architect shall coordinate with all parties
in determining the time of the substantial
campletion inspection (FDOT, A/E, Subconsultants,
contractor, etc.).

Requirements

Upon completion of the substantial campletion
inspection, the Architect shall prepare the
Certificate of Substantial Completion and
punchlast.

Punchlist items shall include all items not
satisfactory or not camwleted at the time of
inspection.

Approvals and Declaration
Official occupancy of the project will not occur

until substantial cawpletion has been declared by
the Architect and accepted by the Florida DOT.
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The Contractor shall notify the Florida DOT when
the project has been fully completed and schedule
the final inspection. The Architect shall
provide the Contractor with a list of any items
requiring correction and ascertain that the items
have been corrected. The Architect shall then
coordinate and conduct the final inspection and
prepare the Certificate of Contract Completion
and shall then distribute the certificates to the
Contractor, who shall camlete all copiles and
return them to the Florida DOT. The total
contract amount must include all Supplemental

Agreenents.
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Drawings and Title Block Requirements

Project Tatle

Project location
State Project Number

Phase of Development
(1.e., Conceptual Schematics, Advanced Schematics,
Design Development, Contract Documents)

State of Florida
Department of Transportation

Name of Architect
Address of Architect
Telephone Number of Architect

Sheet Number

Date of Preparation
Imitials of Preparer
Signature of Reviewer
Date of Review

Date of Revisions
Initials of Revisers
Signature of Reviewer
Date of Review

On Each Sheet as Applicable

Name of Consultant
Address of Consultant

EX-I-22-A
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Note:

The basic organization of the title block (Ex-I-22-B) shall

be the same for each drawing, changing the information on
each sheet as appropriate.

The sheet mumber shall always appear either on the lower
right hand corner or along the right margin of the drawing.

Three prints of each drawing shall be sealed and signed by

the responsible professional so as to produce three record
sets of plans.
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Title Sheets, Pages and Covers

Note:

The title sheet for drawings and the title page for
specifications and/or special provisions should be made as
sumple as possible without undue embellishment and shall
contain the following information:

Drawings, Specifications, Special Provisions

Project Title

Project Iocation

State Project Number
Work Program Item Number
For State of Florida

Department of Transportation

Date of Publication
Drawings only

Map of Florida showing project location
Range Scale vicinity map showing location of project

EX I-22-C
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The covers for the specifications should indicate only the
project title, location, state project mmber and work
program i1tem mumber.

The title sheet for the drawings may serve as the drawings
cover or a plain manila sheet may be used for protection.

Specifications (Special Provisions) and drawings shall be

bound 1n such a manner as to discourage separation or
removal of pages.
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Purpose

The purpose of the standard is: (1) to permit cammmication
and camputation of building areas and space measurement on
a standard clear and understandable basis. (2) to allow
cmparlsonofvalusonthebasmofgenerallyagreedupm
units of measurement (re:netsquarefootageamlgross
square footage).

Applicability

'Ihlsstarﬂardshallbeusedmmeasurugspacemoldas
well as new buildings, leased space as well as State—owned
space. It is applicable to any archatectural design or
typeofcmstnxctlm,beingbasedmtheprausethatthe
netareabenrgneasunedlsthatwhldmtheagencymayocmpy

and use for i1ts furmishings and its people.

zyggand}*leasurmentofsmce

The following types of space shall be applicable for
measurements:

1. Net Usable Area

Net usable area shall be the sum of all occuplable

Space 1n a building, that 1s the measurable area of a

building actually having usable value. The area shall

beneasuredfmthemsideﬂmdaofpemanentwter

building walls to the office side of permanent

corridors and/or other permanent partitions, and to
EX-I-22-E
1o0f5
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the center of partitions that separate the premises
from adjoining usable areas. This usable area shall
include; bathroams, stairs, elevator shafts, flues,
pipe shafts, vertical ducts, air-corditioning rooms,
fan roams, janitor closets, electrical closets, and
such other rooms not actually available to the tenant
for his use.

No deductions shall be made for columns and
projections to the building. For glass walls measure
from the inside glass face.

Public Convenience Area

The public convenience area shall be the sum of all
areas devoted to the welfare of the general public
such as tolilets, vending machine areas, telephone
booths, etc.

Mechanical Area

The mechanical area shall be the sum of all areas
devoted to the mechanical operation of the facility.
Spaces shall include mechanical rooms, electrical
closets, telephone closets, machinery roams, pipe and
mechanical chases, etc.

EX~1-22-E
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Building Service and Storage Area

The building service and storage area shall be the sum
of all areas within a building devoted to building
service, such as janitor’s closets, general building
storage, maintenance areas and room, receiving areas,
loading docks, etc.

General Circulation

Ihegenemlcirmlatlmareashallbethesmnofall
areas within the building devoted to horizontal and
vertical circulation, which are for general use and
not assignable as net usable area.

Exterior Sheltered Area

Exterior sheltered area shall be the sum of all
covered walkways, open roofed-over areas that are
paved, porches, and simlar space. In calculating
total footage this area shall be multiplied by a
factor of 0.50.

Structural Area

'Ihestmcturalareashallbethesmnofallareas
structurally devoted to the building. Generally it
shall be the gross building area less the space
designated as areas above including the exterior
sheltered area multiplied by a factor of 0.50.

EX-I-22-E
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10.

Gross Building Area (Architectural Area)

'Ihegrosshuldlrgareasofamlldmshallhethe
sum of:

a. The several floors of the building including
basements, mezzanine, and intermediate floored
tiers and penthouse of headroam height, measured
from the exterior faces of exterior walls or from
the centerline of walls separating buildings.

b. Gross building srea shall not include such
features as pipe trenches, exterior terraces or
steps, chimneys, roof overhangs, etc.

C. Void areas such as elevator shafts, mechanical
shafts, etc., on each floor shall be 1ncluded in

the gross building area.
Exterior Developed Area
The exterior developed area shall be the sum of all
hard surfaced specific purpose areas, such as
9decorative walls, plazas, fountains, etc.
Gross Project Area
Gmssprojectazeashallbethemnofthegmss

building area and the exterior developed area
multiplied by a factor of 0.25.

EX-I-22-E
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11. Net Maintainable Area

The net maintainable area shall be the gross project
area less the structural area.

NOTE: Generally all area measurements should be taken
at a plane 4’5" above finished floor and shall include
all partitions in non-usable areas.

EX-I-22-E
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AREA ANALYSTS - SUMMARY

Project Title:

Project Number:

Jad=

1. Net Usable Area +
2. Public Convenience Area +
3. Mechanical Area +
4. Bulding Service &

Storage Area +
5. General Circulation Area +
6. Exterior Sheltered ( x 0.50) +
7. Structural Area +
8. Gross Building (AIA) +
9. Gross Project +
10. Gross Project +
11. Iess Structural Area -
12. Net Maintainable -
Efficient = Net Area (1)

Gross Area (8)

EX-I-22-F
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Chapter 23

Design Exceptions

23.1 General

Occasionally, 1t becomes necessary to deviate from the standard cntena used in the design
process When this 1s the case, documentation and approval shall be required Two specific

deviations may occur (1) design exception (2) design variation

It 1s very important that the correct term 1s used when 1t becomes necessary to deviate from
standard critena Design Exceptions require specific action and documentation, while Design

Vanations require less formal action In both cases, the design project file should clearly

document the action taken and approval given

It 1s the policy of the Department to utihize design cnteria and standards that are within the
desirable ranges established by AASHTO, and the Plans Preparation Manual, Volume I When
approprnate, allowable AASHTO cntenia and standards and standards and critena 1n the Flonda
Green Book and RRR Manual may be used

23.2 Department Design Standards and Criteria

While the Department utihzes AASHTO and the Flonda Green Book 1n establishing allowable
criteria, 1t must be noted that the standards and cntena adopted may exceed the mimmum
recommended values given in both The Florida Green Book was the result of Florida Statutes
requinng mummum standards for all streets and highways in Florida While the Department
oversees the development of these mimmum standards, they do not necessanly represent the
munimum standards or cntena adopted by the Department Department criteria will be found in

specific manuals such as this one

1-23-10 Revised 03/04/92



23.3 Design Exceptions

Design Exceptions are required anytime design parameters are specified which fall below the
minimums established by AASHTO for the following controlling design elements design speed,
lane widths, shoulder widths, bndge widths, structural capacity, vertical clearance, vertical

ahignment, horizontal alignment, stopping sight distance, cross slope, superelevation and grade

For federal aid projects, this requires a formal request for a design exceptions from the FHWA
This request must be submutted under the District Secretary’s or Director’s signature, with
concurrence from the State Roadway Design Engineer  Currently, only the Division
Administrator for the FHWA can approve Design Exceptions This approval shall be documented
in the project file. (See Exhibit I-23-A.)

For non federal aid projects, the project file must contain the justification for the exception as
developed by the responsible professional engineer, and have approval from the District Design

Engineer and concurrence from the State Roadway Design Engineer (See Exhibit I-23-B )

234 Design Variation

A Design Vanation 1s required anytime design parameters are specified which fall below
Department established values or any other AASHTO minimum standard not covered by the 12

controlling design elements requiring a design exception

For federal aid projects not developed under Certification Acceptance procedures, this requires
approval of the District Design Engineer and the FHWA (usually the Area Engineer), with
concurrence by the State Roadway Design Engineer, during the plans development stage This

approval shall be documented 1n the project file (See Exhibit I-23-C)

Revised 03/04/92 1-23-20



For approval of design vanations on projects developed under Certification Acceptance
procedures and for non federal aid projects, the designer should follow the process in Chapter
24 of this volume, which requires approval be the Distnct Design Engineer, with concurrence

from the State Roadway Design Engineer

For approvals of design vanations on projects to be let by the Daistrict, the approval of the
Distnct Design (or Project Management) Engineer, with concurrence by the District Director of

Production, 1s required. This approval shall be documented in the project file

1-23-30 Revised 03/04/92



Date

Mr. J. R. Skinner

Division Administrator

Federal Highway Adminaistration

227 North Bronough Street, Room 2015

Tallahassee, Floraida 32302
ATTN: Bob Robertson

SUBJECT: Design Exception
State Project Number
W.P.I. Number
F.A Project Number
County
Description

Include a brief background statement concerning project and item(s)
of concern.

Indicate design element(s) requiring exception and specific
exception requested.

Also, i1nclude justification, supporting documentation, etc.

REQUESTED BY

District Secretary or Production Director

CONCURRENCE: APPROVAL.

State Roadway Design Engineer Division Administrator
Federal Highway Administration

EX I-23-A
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DATE:

TO: District Design Engineer
FROM:
COPIES:
SUBJECT: Design Exception
REF: State Project Number
W.P.I. Number
County
Description

Include a brief background statement concerning project and item(s)
of coricern.

Indicate design element(s) requiring exception and specific
exception requested.

Also, include justifacation, supporting documentation, etc

RECOMMENDED BY:

Responsible Professional Engineer
(Name of Consultant Firm)

APPROVAL: CONCURRENCE :

District Design Engineer State Roadway Design Engineer

EX I-23-B
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DATE:

TO: District Design Engineer
FROM:

COPIES:

SUBJECT: Design Variation *

REF. State Project Number

W.P.I. Number

F.A. Project Number
County

Description

Include a brief background statement concerning rroject and i1tem(s)

of concern

Indicate design element (s) for which variation is requested,along
with specific variation descraiption.

Also, 1include justification, supporting aocumerzation, etc

RECOMMENDED BY: APPROVED BY

Responsible Professional Engineer FHWA Area Engineer
(Name of Consultant Firm)

APPROVAL: CONCURRENCE.

Distract Design Engineer State Roadway Design Engineer
* For FA projects not under Certification Accer=-ance

EX I-23-C
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CHAPTER 24

CERTIFICATION ACCEPTANCE

6 1 General

Certification Acceptance (C A ) 1s an agreement between the Department and the
Federal Highway Admunistration (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 in accordance with all
appropnate Federal and State laws, regulations and standards Under C A the
Department assumes many of the responsibilities and duties previously

performed by FHWA on Federal-Aid projects

1-24-10 Revised 03/04/92



242 Certification Acceptance Coverage

C A applies to the design phases for Roadway, Signung, Marking, Lighting,
Signalization, Structural, Landscaping and Architectural plans on Federal-Aid
projects C A also applies to the award and construction activities on Federal-A1d
projects where the official cost eshmate for construction 1s less than five mullion
dollars Final design and plans preparation for projects will be developed under
C A. after FHWA's acceptance of the project’s location and design concepts (see
chapters 3, 5 and 7 of the PD&E Manual) FHWA reviews and approvals are not
required during the final design phases for any projects developed under CA,
up to and including the authorization to advertise for bids.

24 2.1 Areas not Included

The final design phases of some Federal-Aid projects are not included under
C A and will be developed with routine FHWA involvement These types
of projects are projects on the Interstate system as well as projects that affect
the Interstate system. Projects affectng the Interstate mught involve a
crossing of the Interstate or work associated on a cross road at the ramp
termunals, regardless of the source of funding If there are questions as to
whether a project affects the Interstate system, the appropnate Area Design
Engineer should be consulted

In addition to the above projects that are not included in C A,, there are
special project features that require FHWA reviews and concurrences These

special features are:

A Individual structures with an estimated total deck area greater than
125,000 square feet, unusual or moveable bridges, tunnels and unusual

hydraulic or geotechmical structures

Rewvised 03/04/92 [-24-20



H.

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

Experimental features in the project design, including matenals or

construchion methods.

Traffic surveillance and control systems with an estimated construction

cost greater than $1 mullion
The use of propnetary or sole source items or materials

Operational plans for motorist-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 eshmates must be used to determune if FHWA involvement 1s requred

FHWA should be involved 1n a feature as soon as 1t 1s evident that any of the

above criteria apply

C A also does not apply to the processing of the environmental document for

a project (including reevaluations), any right-of-way phases, construction

1-24-3 0 Revised 03/04/92



activiies on projects where the official cost estmate 1s greater than five
mullion dollars, or the acqusiton of professional services, including
authorizations for in-house design. FHWA should be kept fully involved 1n
these phases of Federal-Aid projects in accordance with current procedures
Hazard elimmnation 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)

Rewvised 03/04/92 1-24-40



243

Certification Acceptance Responsibilities

The final design documents, reports and plans prepared under CA will be
developed in accordance with all applicable Department manuals, guidelines and
procedures, and in complhiance 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 heu 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
15.33 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

Pavement Design Package

The pavement design 1s developed and approved by the responsible
professional engineer in accordance with Department pavement design
procedures Concurrence from the District Design Engineer 1s required
to document the acceptability of the package in lieu of FHWA review

and concurrence.

Bridge Hydraulics Report
The hydraulics report 1s developed and approved by the responsible
professional engineer in accordance with appropriate design standards

Concurrence from the District Drainage Engineer 1s requred to

1-24-50 Revised 035/04/92



document the acceptability of the package in ieu of FHWA review and

concurrence.

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 1n lieu of FHWA review and concurrence

Design Plans Phase Reviews

Plan reviews should be conducted as described 1n chapters 152,153 1,
and 16 of thus volume. Concurrence in the resolution of phase review
comments from the District Design, Structures, or Project Management
Engneer 1s required to document the acceptability of the reviews in Lieu

of FHWA review and concurrence (See Exhubit I-24-B)

Roadside Safety

Roadside safety should be a consideration in the design process, as 1s
discussed in Chapter 4 of this volume The District Safety Engineer 1s
required to review all project designs to ensure and document that all

accident and safety problems have been addressed i heu of FHWA

compliance reviews.

Design Variations.

Design varnations described in Chapter 234 of this volume must be
approved by the District Design Engineer Concurrence from the State
Roadway Design Engineer is required to document the acceptabihity of
the variation in heu of FHWA concurrence (See Exhubit 1-24-C )

Kevised 03/04/92 I-24-6 0



Design Exceptions

Design exceptions, as described n chapter 233 of this volume, still
require approval by FHWA A design exception 1s required when less
than muumum AASHTO critena 1s used for any of the following 12
controlling design elements design speed, lane width, shoulder width,
bridge wadth, structural capacty, vertical clearance, vertical alignment,
honzontal ahignment, stopping sight distance, cross slope, elevation and
grade A request to allow a design exception must be submutted to
FHWA by the District Secretary or the District Production Director, with

concurrence from the State Roadway Design Engineer

Special Provisions

Special provisions, which include project speafic and technical special
provisions, will be developed and approved by the responsible
professional engineer Concurrence from the District Design, Structures
(or, for Category II structures, the State Structures Engineer), or Project
Management Engineer 1s requured to document the acceptability of the
special provisions in heu of FHWA review and concurrence (See

Extubit 1-24-D )

Plans, Speafications and Estimate.

The plans package and contract file will be transmutted to Tallahassee
as described in chapter 20 of this volume. The District Production
Director will sign the transmuttal letter certifying that the design and
plans have been prepared according to the approved C A procedures
The specifications package will be approved by the State Specfications
Engineer. The Department’s official estimate will be approved by the
State Estimates Engineer

Authorization to Advertise
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The letter requesitng FHWA authonzation to advertise for bids and the
PS&E package, including reimbursible 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 CA An FHWA PS&E checklist (filled out by the
District and submutted with the plans package) will be submutted to
FHWA.

L. Revisions.
Revisions to the PS&E will be processed as described 1n chapter 20 2 of
this volume. Concurrence from the District Design, Structures, or
Project Management Engineer 1s required to document the acceptability

of the revision 1n lieu of FHWA review and concurrence

In special cases where programs or projects are developed in the Central Office,
an appropriate Central Office Manager will provide any necessary concurrences
in lleu of a District Manager  Exhibit 1-24-A outhines the approval and

concurrence procedures used in the C A process
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24 4 Certification Acceptance Documentation and Reviews

FHWA wll perform periodic reviews of projects developed under C A and may
have access to review project phases and records at any tme To support CA,
adequate documentation throughout the design phase 1s critical All approvals
and concurrences outlines in the previous section must be sufficiently
documented A complete, well-organized design project file should be able to
support a C A. review. All correspondence and documents must include the
federal aid project number. The Quahty Assurance procedures described in
chapter 17 of this volume will be used by the Central Office to monitor district

comphance with C A. requirements.

I-249 ¢ Revised 03,/04/92
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DATE:
TO: (See Below) *
FROM:
COPIES:
SUBJECT: Response to Phase Review
REF: State Project Number
W.P.I. Number
F.A. Project Number

County
Descraption

In content of letter include a statement confirming that all review
comments have been responded to or satisfactorily resolved.

Include appropriate copies of review comments, responses and other
pertinent data.

APPROVED: CONCURRENCE:

*

District Design Engineer
District Structures Engineer
District Project Mgmt. Eng

Responsible Professional Eng.
(Name of Consultant Firm)

* ¥

* As appropriate

EX I-24-B
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TO: District Design Engineer

COPIES:

SUBJECT: Design Variance

REF:
F.A. ﬁro;ect Number

County
Descraption

Include a brief background statement concerning project and item(s)
of concern.

Indicate design element (s) for which variation 1S requested,along
with specific variation descraiption.

Also, 1include justafication, supporting documentation, etc.

RECOMMENDED BY:

Responsible Professional Engineer
(Name of Consultant Firm)

APPROVED BY: CONCURRENCE:

District Design Engineer State Roadway Design Engineer

EX I-24-C

Revised 03/04/92 1-24-120



DATE:

TO: District Design, Structures or
Project Management Engineer

FROM:

COPIES: State Specifications Engineer
SUBJECT: Special Provisions

REF: State Project Number
W,P.I. Number
F.A. Project Number
County
Descraption

Include detailed information concerning special provisions
required.

Appropriate section(s) of F.D.O.T. Standard Specifications should
be referenced.

Questions concerning format and content should be directed to the
Specifications Office of F.D.O.T.

APPROVED: CONCURRENCE:
Responsible Professional Eng. * District Design Engineer
(Name of Consultant Firm) * District Structures Engineer

* District Project Mgmt. Eng

* As appropriate

EX I-24-D

1-24-13 0 Revised 03/04/92



APPENDIX A

GLOSSARY OF TERMS

AADT Average Anmual Daily Traffic.

ADE Area Design Engineer

ADT (two way) Average Dally Traffic.

Approach Slab A section of a roadway adjacent to,

and at the end of a bradge,
requiring special design and
construction considerations.
Arterial A general term denoting a highway
primarily for through traffic,
usually on a continuous route.

A-2 or A-3 Material Materials consisting of sands
deficient 1n coarse materials and
so1l binder.

A-8 Material A national classification of a type

of unsuitable material.

Base course The layer or layers of specified or
selected material of design
thickness placed on a subbase or

subgrade to support a structural
course.

Baseline An accurately measured line from
which the position of other points
may be determined, or on which a
survey may be based.
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Benchmark

Bifurcated Section

Border Width

Borrow or
Borrow Material

Borrow Pit

Bridge Culvert

A relatively permanent object,
natural or artificial, bearing a
marked point whose elevation above
or below an adopted datum is known.

Bridge Hydraulic Recommendation
Sheet.

A section of a divided roadway
separated by a very wide area of
natural ground.

A term usually used i1n conjunction
with urban roadway cross section
denoting the width of cross section
from the face of curb to the
right-of-way.

Material excavated from designated
areas for use as ‘f1ll’.

An excavation site outside the
limits of a roadway for producing
material necessary for roadway
construction.

Culverts whose dimensions exceed a
20’ distance measured along project
centerline between the inside faces
of exterior walls..

Increase in so1l volume due to
manipulation.

Camputer Aided Design and Drafting.
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Catagorical Exclusion:

Centerline

Channelization

Clear zone

Clearing and Grubbing

Collector

Campound Curve

Projects that may be excluded from
the Environmental Impact Process
due to the type of work involved -
exanmple resurfacing projects.

The axis along the middle of a road
or other facility from which
features can be conveniently
measured.

Cost Estimating System - The
Department’s program for estimating
construction costs for projects.

Usage of traffic islands and other
devices to darect traffic into
definite paths.

A traversable and unobstructed
roadside area available for errant
vehicles to safely regain control.

Process of clearing the roadway
construction site of unwanted
features.

A general term denoting a roadway
that links neighborhoods or areas
of homogeneous land use with
arterial streets.

A awrve consisting of two or more
arcs of different radil curving in
the same direction amd having a
camon point.
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Contract

Contract Time

Contractor

Control Radius

Crest Vertical Curve

Cross Slopes

Cross Drain

Crown Line

A legal document stating the terms
and conditions of an agreement
between the Department and a
private company to provide a
service.

Number of calerndar days allowed for
completion of the contract,
including authorized time
extensions.

An individual or company that
undertakes to provide service
specified in contract documents.

Radius by which a turning vehicle
can maneuver with the least amount
of difficulty.

A convex parabolic amxrve provading
a smooth transition between

two grades.

Iateral slope given to the pavement
to provide adequate drainage.

A drainage structure utilized to
convey water from one side of the
roadway to the other, including
median drains and culverts under
intersecting streets.

The inside top of a culvert.

A round or special shaped pipe or
box used to convey water,
especially under roadways or other
facilities.
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Curb Returns

Datum

Delineator

Design Speed

Design Exception

Detention Area, Basins,
and Pond

The curved portion of the curb at
which driveways and cross roads
intersect with a roadway.

That portion of a road site where
the formation has been excavated
below ground level.

A known or measured point, line or
plane to which others may be
referred for vertical or horizontal
control.

Reflector units capable of Clearly
reflecting 1light under normal
atmospheric conditions from a
distance of 1000 feet when
1llumnated by the upper beam of
standard automobile lights.

A speed determined for design and
correlation of the physical
features of a highway that
influence vehicle operation.

Approved deviation from AASHIO or
Department criteraa.

Drainage basins specially
constructed and used to retard
stormwater, discharging at a
controlled rate for a specific
period of time.

Design Hourly Volume - the traffic
volume on which the functional
design of a highway 1s based.
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DPL

Drainage Areas

Drainage Divides

Driver Expectancy

Earthwork

Esthetics

Ditch Point of Intersection of
ditch grades.

The portion of the land surface
which drains to a specific poant,
including paved areas, roofs and
unpaved land.

The area of higher ground
separating drainage areas or
basins.

A condition whereby drivers are
conditioned, by encounters with
repetitive features, to expect a
certain driving enviromment. When
that environment is provided,
driver reaction 1is very
predictable. When expectancy is
violated, drivers may react slowly
or improperly.

Design High Water elevation.

The excavation and filling required
to construct embankment.

Envirormental Impact Statement

The constructed earth fi1l1l1 and
excavation built to carry a road.

Equivalent single axle load.
Visual impact of the roadway

enviromment on drivers and other
vehicle occupants.
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Excavation

Exceptions

Fill

Flow Lane

Freeway

Fraiction Course

Functional Classification

F.A.

Geametrics

Removal of all materials of
whatever nature to complete earthen

.
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borrow pits.

Those portions of the roadway

within the project limat

PrejJeCct A1MiTS Thac (=3
excluded.

A portion of the proposed cross
section which falls above the
exasting groundline and indicating
volume of fill.

The inside low point or lowest line
of water flow 1n an open gutter,
swale, ditch or other drainage
element.

An expressway with fully controlled
access - the highest type of
arterial highway.

The top layer of an asphalt
pavement to provide resistance to
skidding, traffic abrasions and the
disintegrating effects of climate.

Classification of highways by
design types based on the major
geametric features.

Federal Aid - used in conjunction
with projects having Federal Aid
funds.

Visible elements of a roadway, such
as alignment, grades, sight
dastances, widths, slopes, etc.
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G.M.

High mast

30th Highest Hourly Volume

Imagery

K, D and T Values

Iane Taper

Lane Transition

Lateral Ditch

A rate of rise or fall on any
length, with respect to horizontal.

Gross Mile.

Free standing poles or towers of
height 80’ or more utilized for
highway lighting to provaide
uniform, and glare free, 1light
distribution over large areas of

highway.

The hourly volume that i1s exceed by
29 hourly volumes during a
designated year.

Visible representation of
characters, line drawlngs and

symbols.

K: Ratio of HV to ADT.

D: Directiocnal distribution of [HV
expressed as a percentage.

T: Percentage of trucks, inclusive
of light delivery,expressed as

percentage of DHV.

Divergence of lane edge for the
purpose of adding or dropping
lanes.

Iateral shift of a travel lane.

A ditch which runs more or 1less
perpendicular to the centerline of
roadway.
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Leveling Course

Lamited Access R/W

May

Mylar

National Sign Code

N.M.

Lamerock Bearing Ratio - specifies

load bearing capacity of the

material, as related to that of

ve rating of the
effectiveness of a highway 1n
serving traffic, measured in terms
of operating conditions.

One or more layers of asphalt mix
used to restore a dastorted
existing pavement to a uniform
cross section and an acceptable
level of rideability.

The Right-of-Way wherein the right
of owners or occupants of abutting
land, or other persons to access a
highway facility 1s limited to
designated points, such as

intercharges.
Permissive condition.

Manual of Uniform Traffic Control
Devices.

Manual on Uniform Traffic Studies.

Polyester film used as reproducible
drafting media.

Code numbers assigned to standard
road signs.

Net mile.
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Overbuild

Overland Flow

Overlay

Overtopping Elevation

Pavement Design

Pay Item Number

PC Station

PD & E Study

Multiple layers of asphalt mix used
to build up one side of an existing
crown to provide a uniform
cross—-slope.

Diffused surface flow of water.

The construction of a structural
course ard, 1f necessary, leveling
course and overbuild course, to
increase the source 1life and
improve the rideability of an

Elevation at or above which water
will flow over a structure, the
highway grade or a drainage divide.

Description of the types and
thicknesses of various layers
constituting a pavement structure.

Number assigned by the Department
toconstmctlonomponentsforpay
purposes.

Point of cCurvature Station -
station at the beginning of a
horizontal curve.

Project Development and
Envirormental Study.
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Photogrammetry

PID

PI Station

Plans

Posted Speed

Profile Grade Lane

Profile Grade Point

PS & E

PT Station

Photographic process of topographic
mapping using stereographic
plotters.

Plans In District.

Station of the Point of
Intersection of two tangents.

The approved plans, 1including
reproductions thereof, showing the
location, character, dimensions and
detaills of the work to be done.

Regulatory speed liamit established
in accordance with department
policy and posted on the rocadway.

A longitudinal line which controls
the vertical geometry of the
project, usually the inside edge of
a divided haghway or the centerline
of an undavided highway.

A specific point along the Profile
Grade Line.

Plans, Specifications and Estimate.

Point of Tangent Station - station
at the temmination of a horizontal
curve and at the beginning of the
tangent.
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Quality Assurance

Quality Control

Rarnge

Recovery Area

Reference Points

Is all planned and systematic
actions necessary to provide
adequate direction so that all
resulting design products can meet
predetermined requirements. This
includes the establishment of
design policaies, procedures,
standards, guidelines, training and
monitoring for campliance.

Following established design
policies, procedures, standards and
guidelines in the preparation of
all design products. This includes
the checking and review of
individual designs for compliance
and good engineering practice.

That portion of the traveled way
connecting two roadways at a grade
separated intersection.

An area of 36 square miles enclosed
between nationally established
survey lines runming north-south,
S1x miles apart, and township
lines.

See "Clear Zone".

One of several fixed cbjects for
which measurements are made to
enable a point to be accurately
located.
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Resurfacing

Retention Area, Basin or Pond

Returns

Reverse Curve

3R

Sag Vertical curve

Section Lines

Shall

Shop Drawings

su

pplemental or replacement
surface placed on an existing
pavement to improve its surface or
increase 1ts strength.

A drainage facility designed to
retain runoff without a direct
outlet discharge structure.

That extension of the rvadway which
allows entrance and exit to
sidestreets, parking lots, etc.

A combination of two horizontal
curves in opposite directions with
a common tangent.

Resurfacing, Restoration,
Rehabilitation of a roadway.

The areas, exasting or acquired by
permanent easement, for highway

purposes.

A concave parabolic curve providing
a smooth transition between two
grades.

Established survey grid 1lines
enclosing approximately a one mile
square area of land.

Mandatory condition.

Detailed drawings of elements
requiring special fabraication.
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Should

Shoulder

Shrinkage

Sidedrain

Soi1l Survey

Special Ditch

Special Provisions

Specifications

Advisory cordition.

The portion of the roadway
contiguous with the traveled way
and used for lateral support of
base and surface courses,
emergencies and safe recovery of
errant vehicles.

Reduction in volume of soil mass.

A drainage structure placed more or
less parallel to the centerline of
a roadway for conveyance of water
under driveways, and other such
cbstructions.

The exploring and recording of soil
types and conditions.

Roadside ditch whose dimensions do
not conform to those shown on the
typical section.

Special directions, provisions or
requirements peculiar to the
project under consideration and not
otherwise thoroughly or
satisfactorily detailed or set
forth in the specifications.

Document containing the directions,
provisions, requirements and
stipulations relating to the method
and manner of performing the work.
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Speed Change Lanes

Station Equations

Storm Sewer
or Storm Drain

Stabilizing

Structural Course

Special lanes provided for the use
of accelerating or decelerating
vehicles.

Station along an aligmment where

the mumerical contimuty is broken.

Pipe system or portion thereof used
to collect or convey storm water
runoff.

Process by which the subbase 1is
brought up to a bearing value
sufficient to support the base.

One or more layers of asphalt mix
placed to provide the major
structural component of the
pavement or to increase the service
11fe of an exasting pavement.

The layer or layers of specified or
selected material of designated
thickness placed on a subgrade to
support the basecourse.

'Ihetops.xrfaceofaroadbedupm
which the pavement structure and
shoulders are constructed.

IT-A-15



Superelevation

Superelevation Transition

Surface Course

Survey Reference Points

Template

Travelway

A tilt given to a road at a
horizontal curve to counteract the
effect of centrifugal force.

Transition of a cross section from
normal cross slope to full
superelevated cross slope, or vice
versa.

One or more layers of a pavement
structure designed to accammodate
traffic load.

Same as reference point.

The sum of elements of wicdths,
depths and cross slopes which
define the roadway cross section.

Representation, on a plan, of the
existing physical features in an
area.

An area of 36 sgquare miles enclosed
between nationally established
survey lines running east-west, six
miles apart, and range lines.

The portion of the roadway for the
movement of vehicles, exclusive of
shoulders and auxiliary lanes.
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Traversable

Turning Radius

Typical Section

Underdrains

Unsuitable Material

Value Engineering

Vellum

Vertical Qurve

Crashworthy roadside conditions
that would allow an errant wvehicle
to regain control without serious
damage.

Outside wheel path of a turning
vehicle.

Shows the design elements for the
cross section of a proposed
roadway.

A subsurface drainage system.

Types of dirt that are classified
unsuitable for roadway
construction.

An analysis of materials, processes
ard products in which functions are
related to costs and from which a
selection may be made for the
purpose of achieving the required
function at the lowest overall cost
consistent with the requirements
for performance reliability and
maintainability.

Translucent paper used as
reproducible drafting media.

A parabolic curve used to qive
smooth transition between tangent
grade-change.
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Weaving Movement The crossing of traffic streams
moving 1n the same general
direction, accamplished by merging
and daverging.

W.P.I. Number Work Program Item mumber (assigned
by the Department).
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PIANS PREPARATION AND ASSEMBLY

3R Design
3R Projects
Accident Data

Advance Warning Arrow Panels

Advisory Speeds
Aesthetics
Architectural Plans
Area Design Engineer
Auxiliary Lanes
Bicycle Facilities
Bicycle Lanes
Bicycles

Border Width
Borrow

CADD

Canals

Capacity
CES

Channelizing Devices
Clear Zone

Clearing and Grubbing
Codes

Camprehensive Planning
Consultant Design
Consultants

Contract Administration
Contract Documents
Contract Time
Controller Timing
Crash Cushions

Cross Sections

Cross Slopes

Crossing Surfaces

Data Collection
Design Consistency
Design Plans

Design Parameters
Design Speed

Design Standard Ranges
Detours

1-5, 13-5
16-2

14-6

10-20
10-55

1-9

22-1

17-2

2-8

8-1, 8-5
2-8

8-1

2-14

3-1, 3-2
20-9

4-5

1-3

18-1

10-25

4-1

3-6

22-3

22-5

13-8

17-3, 21-1
21-4

22-35

18-2

7-16

4-16, 10-28

2-23, 2-28, 2-35

2-14

6-3

14-1

1-6

15-2, 16-1
1-1

2=-2

2=-2

10-47



Ditches

Driver Expectancy
Drop—offs

Earthwork

Embankment

End Treatments
Envirormental Documents
Final Design

Five Year Work Program
Fixed Standards
Flaggers

Friction Course
Functional Classification
Geametrics

Handicap Access
Horizontal Aligmment
Horizontal Curves

Lighting

Limited Access
Mailbox Supports
Marking

Median Barriers
Original Plans
Passing Sight Distance

2-14
1-6

10-49

3-1

3-1

4-9, 10-28
14-5

13-3

3-6

13-1

2-1

10-31

2-12

1-4

2-31

8-4

2-17

2-17

22-26

13-7

2-24

2-24, 7-19
9~1

10-35

2-4, 10-35
10-32

7-16

1-3

7-6

2-25

4-20

7-2

4-15

14-6

2-3

14-5, 15-13
10~26
11-1, 18-1

1-2, 10-3, 13-2

8-1
15-13, 22-6
17-4

16-1

20-1

7-8

2-26, 2-32
21-2

14-2

14-1

13-1

13-3



Project Number
Project Scheduling
Quality Assurance
Quantities
Railroad Crossings
Ramp Widths
Regulatory Speeds
Right-of-Way
Roadside Barrier
Rural Projects
Scope of Services
Sewage

Shoulder Widths
Side Slopes
Sidewalks

Sight Distance

Sign Supports
Signal Preemption
Signing

Signing and Sealing
Signs
Specifications
Speed Zoneing

Stop Lane

Stopping Site Distance
Structural Clearances
Structural Plans

Traffic Barriers
Traffic Control Devices
Traffic Control Plan
Traffic Data

Traffic Signals

Transitions
Truck-Mounted Attermator
Typical Sections
Underdeck Laighting
Urban Projects
Utilities

Utility Coordination
Uti1lity Relocation
Value Engineering
Variable Message Signs

14-2

11

=0 TA_"D Lo & |
23=3, 144, 4l

17-1
11-1
6-1
2-8
10-51

12-1, 15-15
4-8

2-26

21-2

22-5

2-9

2-14

8-2

10-34

4-19

7-19

7-2

19-1

10-17

11-1
10-51

7-15

2-3

6-4

15-5

15-1

3-6

2-22, 10-34
14-3, 15-8
10-32
10-27

2-4

10-27

7-1, 10-16
10-5, 10-8
1-2, 14-5
10-24, 7-14
10-14

2-5, 2-20, 4-11

10-29
15-8
7-9
2-30
5-1
5-8
5-2
15-17
10-21



Verification of Utilitaes
Vertical Aligmment
Warning Iaghts

Wide CQurb Lanes

Work Zone Traffic Control
Zonirng

5-4
2-21
10-1°
2-6
10-1
22-5



