DEPARTMENT OF TRANSPORTATION

FLORIDA
LAWTON CHRES 605 Sumennee Street. Tallahassee, Morida 32395-0450 BEN G. WATTS
GOVERNOR SECRETARY
I-1-27 Rewviswons
| nstailed Z-4-97
Design Bulletin 97-01
No Expiration Date
DATE: January 15, 1997
TO: Registered Holders of the Plans Preparation Manual

FROM: Billy Hattaway, PE
State Roadway Design Engineer

SUBJECT: IMPLEMENTATION OF JANUARY 1, 1997 REVISIONS TO THE PLANS
PREPARATION MANUAL, VOLUME 1

The January 1, 1997 Revisions to the Plans Preparation Manual (Metnic) are to be mmplemented on all
Metnc and Enghsh projects as stated below

rl1 ion 1.9 - i
SUMMARY OF REVISION

A new secgion on Design Speed 1s added A recommended range of design speeds for facilities not on
the Flonda Intrastate Highway System 1s provided Also provided are the mmmum design speeds for

FIHS facilities

IMPLEMENTATION

Mimimum design speeds for FIHS faciliies were previously implemented (see Topic Number 525-030-
250) Design Speed for non-FIHS facilities are provided for gurdance and should be mmplemented

where practical and appropnate

This change applies to both Metric and Enghsh Projects Use Appendix B, FDOT Metric Practice to
determine corresponding English values
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Design Bulletin 97-61
Implementstion of Jannary 1, 1997 Revisions to the Plans Preparation Manual
January 15, 1997

SUMMARY OF REVISION

Section 2 14 1s revised to include discussion on the relationship of Access Management rule
requirements to Limited Access limits and median openings at interchanges

IMPLEMENTATION

Requirements for Limited Access limits and the Access Management rule were previously
implemented This PPM revision is intended to provide clarification and does not constitute new
cntena requiring an implementation schedule

Thas change apphes to both Metric and English Projects

e

SUMMARY OF REVISION
A definition for median width is added
IMPLEMENTATION N

Thiis revision 1s intended to provide clanfication-and does not constitute new criteria requinng an
implementation schedule

This change applies to both Metric and Enghish Projects

¢

Chapter 3, Section'3,5.4 - Earthwork < -
SUMMARY OF REVISION
* L S N |

Section 3 5 4 1s revised to restnict the use of borrow excavation pay items on projects with subsoil
earthwork

TR S nt

R ©
IMPEEMENTATION - ~ - & -
Effective immediately on all Metric projects with subsoil earthwork

This change DOES NOT apply to English Projects
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Design Bulletin 97-01

Implementation of January 1, 1997 Revisions i’ ttie Plans Preparation Manual
January 15, 1997

Chapter 4, Section 4.3.3 - End Treatments
Summary of Revision

y 7 1o

Section 4 3 3 1s revised to refer the designer to the Roadway and Traffic Standards for appllcaﬁon
criteria for end treatments, and deletes the discussion on the use of the Type MELT and Type IV end
treatments NOTE End treatment types and application criteria are undergomng several changes The
designer should insure the latest available revisions to the Roadway and Traffic Design Standards are

being used S s
IMPLEMENTATION

Effective immediately on all projects

This change applies to both Metric and English Proj;cts

0, Work Zone Traffi ntrol .

SUMMARY OF REVISION

Chapter 10 was revised throughout to update 1t with current practices Key changes are as follows

® Section 10 9 Signs 1s revised to be consistent with new work zone sign legends which use the
word “work” nstead of “construction”

IMPLEMENTATION

Thus change 1s effective immedhately on all Metric and English projects where development of
a Traffic Control Plan (TCP) has not begun For projects where development of a TCP1s .,
underway or completed, this change is not mandatory and should be incorporated only to the
extent practical without impact to production schedules or budgets The 1996 Standard Index.
600, sheet 4 of 10 states that use of the legend “work” 1s preferred but erther legend 1s

acceptable "
T } N LI
° n 10,103 i 1s revised to be consistent with current construction
requirements that messages consist of no more than two displays with no more thah twe lines;: 1
on each display
- %
IMPLEMENTATION

Ths change 1s effective immedaately on all Metnic and Enghish projects
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Design Bulletin 97-01

Implementation of January 1, 1997 Revisions to the Plans Preparation Manual
January 15, 1997

is revised to clarify the

requrrment that portable barner wall or temporary traﬂic separators are used to separate
opposing traffic where traffic control is maintained on one roadway of a normally divided

highway

IMPLEMENTATION

Thus revision 1s intended to provide clarification and does not constitute new cntena requiring
an implementation schedule

This. requirement applies to both Metric and English Projects
ates is revised to state that the designer should not

restnct the opnonsof channehzmg dewces

IMPLEMENTATION

This PPM revision 1s intended to provide direction for good design practice and does not
constitute new critena requiring an implementation schedule This revision applies to both

Metric and English projects

ton 10,132 P )| W. 1s revised to

provide additional direction on the proper placement of temporary barnier walls

vy

IMPLEMENTATION

This change 1s effective immediately on all Metric and English projects Use Appendix B,
FDOT Metnc Practice to determine English umit values Use hard conversion

10147 is 1s revised to be consistent with current requirements for _

lane closure on limited access facilities

-

IMPLEMENTATION

E.]
This requirement was previously implemented by memorandum from Bill Deyo dated October
6, 1995

Section 10 14.8 Detours, Diversions and Lane Shufts 1s revised to redefine “detours” and add

the term “diversions” to be consistent with the MUTCD

IMPLEMENTATION

This change 1s effective immediately on all Metric and Enghish projects where development of
a Traffic Control Plan (TCP) has not begun For projects where development of a TCP is
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) Design Bulletin 97-01
Implementation of January 1, 1997 Revisions to'the Plans Preparation Manual

January 15, 1997
underway or completed, this change is not mandatory and should be incorporated only to the
w,, extent practical without impact to production schedules or budgets
h r16 i mj
SUMMARY OF REVISION

A provision for a “Notes for Reviewers” Sheet is added

IMPLEMENTATION. o

The “Notes for Reviewers” Sheet 1s to be implemented at the discretion of each District

Cl 23, Section 23.2, Design E i
SUMMARY OF REVISIOCN

Thus section was revised to clanfy when an exception 1s reqmreé for RRR projects
IMPLEMENTATION

This revision 1s mntended to provide clanfication and 1s effective immediately

This change apphes to both Metric and English projects

Appendix D, Exhibits
SUMMARY OF REVISION

New exhibits are added and certain exhibits are revised All exhibits are renumbered and repnnted

® New Metnc Plan Sheet Exhibits are added

Summary of Pay Items (2 sheets)

Summary of Drainage Structures (1 sheet) ) h
Optional Matenals Tabulation (2 sheets) - » ot

IMPLEMENTATION
Use of the format depicted in these example sheets 1s project specific and should be used when
applicable Beginning with lettings after July 1, 1997, it will be necessary to show the pipe

class and/or gage 1n the plans since there will be no default mnimum class or gage covered in
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- - Design Bulletin 97-01

* Implementation of January 1, 1997 Revisions to the Plans Preparation Manual
January 15, 1997

the specifications This applies to both Metric and English projects

L Typical Section Sheets are revised to eliminate Friction Course alternates

IMPLEMENTATION

See 1997 Flexible Pavement Design Manual for implementation

° Plan and Profile Sheet (curbed section) 1s revised to show the length of pipe rather than show

on the Drainage Structures Sheet

IMPLEMENTATION

Showing the length of pipe on the plan and profile sheet rather than the Drainage Structures
Sheet should be mplemented on all projects that have not yet begun design Implementation
on projects underway 1s at the discretion of the District

. Dranage Structures Sheet 1s revised to remove pipe length information consistent with the
revision to the plan and profile sheet Also, the sheet 1s revised to show applicable index

numbers

IMPLEMENTATION

Showing the length of pipe on the plan and profile sheet rather than the Drainage Structures
Sheet should be implemented on all projects that have not yet begun design Showing
apphicable index numbers on the dramnage structures sheet should also be implemented on all

projects that have not yet begun design Implementation on projects underway 1s at the
discretion of the District

All other changes and revisions in the January 1, 1997 revision package mnvolve clarification of current
requirements or error corrections These are effective immediately A detailed bsting of each change

1s provided in the revision package distnbution memo
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FLORIDA =

LAWTON CHILES
GOVERNOR

<= DEPARTMENT OF TRANSPORTATION

605 S Street Tallah Plorida 323990450 BEN G WATTS
SECRETARY

MEM ANDUM

DATE: January 15, 1997

TO: Metric Plans Preparation Manual Holders
FROM: Bob Higginbotham

COPY:

SUBJECT: M P Pr tion 1

Attached are the approved revisions to the Metnc Plans Preparation Manual A comprehensive listing
of all revisions has been included for your reference All sheets were repninted This transmittal
memo should be retained for future reference concerning the dates of specific manual changes

Rewvisions are detailed below

Table of Contents - Updated to agree with January 1, 1997 revisions

Chapter 1
Section 1 9, Design Speed, Pages 15-16 Ths is a new section contamming recommended

design speeds for non-FIHS facilities as well as mmmmum speeds for FIHS facihities
The Chapter 1 Table of Contents has also been updated

* Chapter 2
Section 2 114, Interchanges, Pages 16 thru 18 Contains a revision to include discussion on
Access Management requirements relating to Limited Access Limits and median openings
Table 2 2 1, Median Widths, Page 2-27 The table has been revised to
include a defimtion for Median Width
The Chapter 2 Table of Contents has also been updated

RECYCLED
PAPER



Chapter 3
Section 3 5 4, Subsoil Earthwork, Pages 18-19 A paragraph has been added to the end of
this section explaining the appropnate use of Subsoil Earthwork, and restricting the use of
Borrow Excavation pay items on projects with subsoil earthwork
The Chapter 3 Table of Contents has also been updated

Chapter 4
Section 4 3 3, End Treatments, Pages 8-9 Deleted paragraph about MELT and Type IV End

Anchorages Made reference to Indexes for application criteria

Chapter 10
Thus chapter has been rewritten, with numerous changes, to update 1t with current practices

For a list of key changes refer to attached Implementation memo from Billy Hattaway All
changes within the chapter are mghlighted

Chapter 16
Exhibit B, Phase Submittals, Page 11 Added paragraph about “Notes for Reviewers” sheet
to be mcluded with review submittal

Chapter 23
Section 23 2, Design Exceptions, Page 2 Numbered list of design elements Added language

about requirements for design exceptions on RRR projects

Exhibit 23-F, District V. Approval F Page 12 Reordered and numbered design
elements Changed “vanance” to “vaniation” in sentence at bottom of sheet

The Chapter 23 Table of Contents has also been update

Appendix A
Design Element 10, Honzontal Alignment, Page 24 Corrected mimmmum radis for 80 km/h

n table
Design Elements 11 & 12, Vertical Ahgnmer
Combined these elements 1n title for table

Updated Table of Contents

Chapter 25
Table 25 4 10, Stoppmg Sight Distance for Vertical Curvature, Page 19 Modified footnote
[43 d”



Appendix D, Exhibits
Added new exhibits for Summary of Pay Items (2 sheets), Summary of Drainage Structures
(1 sheet), and Optional Matenals Tabulation (2 sheets)
Rewvised Typical Section exhibits to eliminate Friction Course alternates
Plan & Profile Sheet (C&G) was revised to show the length of pipe rather than on Drainage
Structure Sheet
Drainage Structure Sheet was revised by removing length of pipe and mcluding apphicable
mdex numbers for structures

Index
Updated Index based on January 1, 1997 revisions
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LAWTON CHRLES SECRETARY
Design Bulletin 96-02
No Expiration Date
7~ /1‘;96 Revisions
Installed 8-c-
DATE:  July 17, 1996 ® 26
TO: Registered Holders of the Plans Preparation Manual

FROM: Billy Hattaway, PE W’j
State Roadway Design Engineer

SUBJECT: IMPLEMENTATION OF JULY 1, 1996 REVISIONS TO THE PLANS
PREPARATION MANUAL, VOLUME 1

The July 1, 1996 Revisions to the Plans Preparation Manual are to be implemented as follows

SUMMARY OF REVISION

Thus section was added to comply with the Departments policy for the maximum number of lanes
to be provided by Department funds.

IMPLEMENTATION
For implementation see Topic Number 000-525-040

Chapter 2. Table 2.15.1 - Lighting for Pedestrian and Bicuc

SUMMARY OF REVISION

Criteria for lighting of pedestrian and bicycle ways has been added
IMPLEMENTATION

Effective immediately on all applicable projects to the extent practical without impact to
production schedules or budgets

RECYCLE!
PAPER



Design Bulletin 96-02
Implementation of July 1, 1996 Revisions to the Plans Preparation Manual
July 17, 1996

Chapter 5 - Utilities
SUMMARY OF REVISION-

The utilities chapter was completely re-written. Clarification on the requirements for locating
utilities and definitions for levels of locates are provided.

IMPLEMENTATION

Effective immediately on all applicable projects that have not begun design survey and on other
projects to the extent practical without impact to production schedules or budgets

SUMMARY OF REVISION:

A statement was added to require that the design of overhead sign structures and foundations be
included in the plans.

IMPLEMENTATION:
Effective immediately on all applicable projects

Chapter 7. Page 7-11. Section 7.4.1 - Traffic Sisnal Mast 2 1 Foundati

SUMMARY OF REVISION.

A statement was added to require that the design of traffic signal mast arms and foundations be
included in the plans.

IMPLEMENTATION-
Effective immediately on all applicable projects.
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Design Bulletin 96-02

Implementation of July 1, 1996 Revisions to the Pians Preparation Manual
July 17, 1996
Chapter 7. Page 7-16. Section 7.4,6 - Sienal P i
SUMMARY OF REVISION.

Increased the distance from intersections to movable span bridges and railroad crossings where
signal preemption must be considered

IMPLEMENTATION
Effective immediately on all projects.

SUMMARY OF REVISION.

A section is added to make reference to Policy Statement Topic Number 000-625-020 which
requires the use of mast arm signal supports within 10 miles of the coastline

IMPLEMENTATION.
Previously implemented in accordance with the Policy Statement

SUMMARY OF REVISION

Chapters l3M@ 18 were completely restructured and rewritten to provide clarification on the
submittals. Initial Engineering, Final Engineering and Update Engineering Design processes are
described and discussed.

IMPLEMENTATION-

Effective immediately on all projects that have not begun development of a design scope of
services
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Design Bulletin 96-02
Implementation of July 1, 1996 Revisions to the Plans Preparation Manual
July 17, 1996

Chapter 20, Plans Processing
SUMMARY OF REVISION.

Chapter 20 was revised to require the Comp Book to be transmitted to District Construction
instead of Central Office

IMPLEMENTATION.
Effective immediately on all projects.

, lix D, Exhibit 1 - Key Shest

SUMMARY OF REVISION-

Exhibit 1 was revised to indicate the requirement to show the consultant’s vendor number for
plans prepared by a prime consultant. Also, a statement was added to indicate the requirement for
showing the Metric Unit note on the lead Key Sheet and all component plan Key Sheets.
IMPLEMENTATION

Effective immediately to the extent practical without impact to production schedules or budgets.

Other Revisi
All other changes and revisions in the July 1, 1996 revision package involve clarification of

current requirements or error corrections. These are effective immediately. A detailed listing of
each change is provided in the revision package distribution memo.
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FLORIDA = =—_._—_ DEPARTMENT OF TRANSPORTATION
<
MEMORANDUM

DATE: July 1, 1996

TO: Metric Plans Preparation Manual Holders
FROM: Linda Seigle /é_,)ta/
COPY:

SUBJECT: Metric Plans Preparation Manual Revisions

Attached are the revisions to the Metric Plans Preparation Manual approved at the March and June
DDE Meetings Revisions are detailed below All revised sheets were reprinted

Table of Contents - Updated to agree with July 1, 1996 revisions

Chapter 1, Section 1 8, Page 10- 12 - Add paragraph on access management decisions during PD&E
phase Pages 11 and 12 were repaginated due to added text

Chapter 2
Section 2 1 8 - Added section on maximum number of lanes
Section 2 6 - Corrected location of design high water clearance (3rd Paragraph)
Section 2 13 2 - Added section on queue lengths for unsignalized intersections
Table 2 1 3 - Moved to previous page due to added table 2 1 4
Table 2 1 4 - Maximum number of lanes table added
Table 2 10 1 - note 3 revised
Table 2 11 3 - Revised section on flush shoulders (deleted “and”)
Table 2 15 1 - Added section on lighting for pedestrians and bikes

Chapter 3 - Revised page 18 to clarify the location of the top of subsoil excavation

RECYCLED
PAPER



Chapter 4, Exhibit 4-A
Added note to figure
Pages 4-13 & 4-15 - revised sand barrels

Chapter 5 - Completely revised by Utilities committee (John Grant) Replace chapter

Chapter 7
Section 7.2 1 - Added third paragraph
Section 7 4 1 - Added first paragraph
Section 7 4 6 - Revised signal preemption distances in second paragraph
Section 7 4 11 - Added section on mast arm supports

Chapter 13 - Completely revised Replace chapter
Chapter 14 - Completely revised and added information on updating WPA system Replace chapter.
Chapter 15 - Completely revised Replace chapter,

Chapter 16 - Completely revised and incorporated information on phase reviews from Volume II,
Chapter 2 of the English Plans Preparation Manual Replace chapter

Chapter 17 - (Was Chapter 18) - Deleted requirement for sending original comp book to Tallahassee.
Replace chapter

Chapter 18 - Combined and revised old chapters 16 and 17 into new chapter Replace chapter

Chapter 20 - Deleted requirement for sending original comp book to Tallahassee

Appendix A was revised to agree with AASHTO (The previous edition was based on the draft of
the Metric AASHTO ) Revised pages are 23-14, 15, 17, 20, 21, 24, and 26 AASHTO
reference page numbers were added to all pages

Exhibit B (Metric Practice) - Added # 21 to give guidelines on showing utilities in metric

Index was updated
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FLORIDA DEPARTMENT OF - TRANSPORTATION
LAWTON CHILES 605 Suwannee Street Tallahassee Florida 32399-0450 BEN G WATTS
GOVERNOR SECRETARY

Design Bulletin 96-01
No Expiration Date
/-1-96 Rewvisions
DATE: February 1, 1996 Installed 3-4-96
TO: Plans Preparation Manual Holders
FROM: Billy Hattaway, PE y v

State Roadway Design Engineer
SUBJECT: IMPLEMENTATION OF JANUARY 1, 1996 REVISIONS TO PLANS
PREPARATION MANUAL VOLUME 1

The January 1, 1996 Revisions to the Plans Preparation Manual are to be implemented as follows

FACILITIES ON THE FLORIDA INTRASTATE HIGHWAY SYSTEM (Chapter 2,

Section 2 0)
SUMMARY OF REVISION

Section 2 0 was revised to state that special standards and cntena apply to facilities on the
Flonda Intrastate Highway System (FIHS)

IMPLEMENTATION

For implementation of the FIHS see Topic Number 525-030-250

Chapter 2, Table 2 11 2) .

(
SUMMARY OF REVISION

The requirement was added that light poles are not to be located 1n the median except 1n
conjunction with barners that are justified for other reasons

IMPLEMENTATION

Effective immediately on all projects

RECYCLEL
PAPER



Design Bulletin 96-01
Implementation of January 1, 1996 Revisions to the Plans Preparation Manual
February 1, 1996

SUBSOIL EARTHWORK (Chapter 3, Section 3 1)
SUMMARY OF REVISION

This reviston 1s a correction to be consistent with the July 1, 1995 revisions to Chapter 3

IMPLEMENTATION

Effective beginming with all metric projects Does not apply to English projects

SAND FILLED PLASTIC BARREL CRASH CUSHIONS (Chapter 4, Sections 452,45 3,
Chapter 10, Sectionn 10 13 5)

SUMMARY OF REVISION

Chapters 4 and 10 were revised to be consistent with requirements that non-redirective
crash cushions be custom engneered for each independent installation

IMPLEMENTATION

This was ongnally implemented in 1995 See memo dated July 18, 1995 from Billy
Hattaway regarding the Internm Roadway and Traffic Design Standards for information on
implementation



Design Bulletin 96-01
Implementation of January i, 1996 Revisions to the Plans Preparation Manual
February 1, 1996

UTILITIES (Chapter 5)
SUMMARY OF REVISION
Chapter 5 was revised n general for clanfication Section 5 3 was specifically revised to

provide added emphasis on positive venfication of utility locations when a utiity ts
expected to be located within 1 meter of proposed construction operations

IMPLEMENTATION

Effective immediately on all projects to the extent practical without impact to production
schedules and budgets

LAW ENFORCEMENT SERVICES (Chapter 10, Section 10 17)

SUMMARY OF REVISION
Chapter 10, Section 10 17 was revised to clanfy the use of law enforcement services in
work zones Off duty law enforcement may now be used on himuted access projects which
also use on-duty FHP

IMPLEMENTATION

Effective immediately on all projects



Design Bulletin 96-01
Implementation of January 1, 1996 Revisions to the Plans Preparation Manual
February 1, 1996

All Other Changes and Revisions 1n the January 1, 1996 revision package pnmarnly consist of
clanfication and/or error corrections These are effective immediately A detailed listing of all
changes 18 provided 1n the revision package distnbution memo

APPROVED:

[ﬁw@ xzmm 2/¢/%
Freddie Simmons, PE

Director of Design



FLORIDA ~ = DEPARTMENT OF TRANSPORTATION
=
MEMORANDUM

DATE: January 2, 1996

TO: Metric Plans Preparation Manual Holders
FROM:  Linda Sex%{;)
COPY:

SUBJECT: Metnc Plans Preparation Manual Revisions

Attached are the approved revisions to the Metric Plans Preparation Manual. A comprehensive
listing of all revisions has been included for your reference. All sheets were reprinted. This
transmuttal memo should be retained for future reference concerning the dates of specific manual
changes.

Chapter 2 - The changes were:

Page 2-1 - Section 2.0 - The last paragraph on cntena for the Flonda Intrastate Highway
System was added.

Page 2-51, Table 2.11.2 -Conventional hghting placement was revised to restrict the use
of conventional lighting 1n medians.

Chapter 3 - The changes were:
Page 1 was revised to reflect the new pay item, subsoil earthwork.

Chapter 4 - The changes were:

Pages 13 & 15 were revised to reflect new requirements for using sand filled plastic barrels
as crash cushions.

@nzcvcwo
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Metric PPM Revisions
January 2, 1996
Page 2 of 2

Chapter 5 - The entire chapter was reprinted. The changes made to conform to language 1n the
publications of the utilities office. -

Chapter 10. The following pages were changed:
Page 10-29 & 30 -reflect new requirements for using sand filled plastic barrels as crash

cushions
Page 10-58 to 61 - The Section on Law Enforcement Services was revised for clanfication

on the use of, and payment for, on-duty FHP and off-duty law enforcement forces. (This revision
applies to English projects also.)

Chapter 11 - The entire chapter was reprinted. The changes were made for clanification.

Appendix C - FDOT Metric Symbols - This section has been revised and was reprinted.



FLORIDA DEPARTMENT OF TRANSPORTATION
LAWTON CHILES 605 Suwannee Street, Tallahassee Plorida 32399-0450 BEN G WATTS
GOVERNOR SECRETARY
Design Bulletin 95-01
No Expiration Date
DATE: August 31, 1995 7-1-25  Revisions
Installed 9 -18-4G
TO: Plans Preparation Manual Holders M
FROM:  Billy Hattaway, PE et /‘%ﬂ’/ 7

State Roadway Design Engineer

SUBJECT: IMPLEMENTATION OF JULY 1, 1995 REVISIONS TO PLANS

PREPARATION MANUAL VOLUME 1

The July 1, 1995 Revisions to the Plans Preparation Manual are to be implemented as follows

BORDER WIDTH (Chapter 2, Section2 5, Table2 51 and 2 5 2)

SUMMARY OF REVISION

Curbed Sections

Previous border width cnitenia was 3 0 m for all facilittes New border width critena vanes
depending on design speed, class of facility, and presence of bike lanes or auxihary lanes
Facilities with design speeds > 60 kmv/h are most affected Increases widthto 3 6 m and

4 2 m for certam facilities (see table 2 5 2) The increased width is primarily needed to
provide the room necessary for curb ramps and driveway connections that will satisfy
ADA requirements without compromusing vehicular and pedestrian movement

Sections with Flush Shoulders

No previous border width criteria  New cniteria has now been established for highways
with flush shoulders The new cnitena s consistent with past practice on most facihties
and therefore 1s not expected to be a significant change

IMPLEMENTATION

Rewvised border width critena shall be apphed to all projects beginning PD&E phase as of
January 1, 1996 For projects underway or that have progressed beyond the PD&E phase,
the revised critena can be used at the District’$ discretion if it does not conflict with
previous right of way commitments, budget constraints, or production schedules

@nzc YCLED
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Design Bulletin 95-01
Implementation of July 1, 1995 Revisions to the Plans Preparation Manual
August 31, 1995

HORIZONTAL CLEARANCE/CLEAR ZONE (Chapter 2, Section 2 11,2 12, Tables 2 11 1,
2112,2113,2114,2115,2 121, Chapter 25, Section 25 2 14,25 4 15, Table 25 4 15)

SUMMARY OF REVISION

The term “clear zone” no longer applies to curbed sections Instead, for curbed sections,
required setbacks to roadside features and obstructions are covered by horizontal
clearance cnitenna  This 1s pnmarnly a change 1n the use of termmnology However, the
revision also eliminates a provision to reduce clearance to power poles from 1 2 mto 0 8
m when all alternatives are deemed impractical on new construction and reconstruction
projects Clear zone will still apply to highways with flush shoulders

IMPLEMENTATION

Effective on all projects beginning design phase as of January 1, 1996

NO PASSING ZONES (Chapter 7, Section 7 2 3)

SUMMARY OF REVISION
New requirements for establishing the limit of no passing zones have been adopted For
projects where vertical and honzontal alignment 1s to remamn unaltered by construction no
passing zone limits are to be established in the design phase For projects with new or

altered vertical or honzontal ahgnment no passing zone limits are to be established as a
post design service or district wide contract

IMPLEMENTATION

Effective Immediately on All Projects



Design Bulletin 95-01
Implementation of July 1, 1995 Revisions to the Plans Preparation Manual
August 31, 1995

SUBSOIL EARTHWORK (Chapter 3, Section 3 4 2, Exhibit 3a and 3b, Sections 34 3,3 5 4,
356)

SUMMARY OF REVISION
Chapter 3 was revised to be consistent with the change in method of payment for backfill
to replace subsoil excavation Previously, the quantity and payment for backfill to replace

subsoil excavation was to be included in the embankment or borrow pay item The pay
item Subsoil Earthwork includes the cost of subsoil excavation as well as the matenal used

for backfill

IMPLEMENTATION

Effective beginning with all metnc projects Does not apply to Enghish projects

MELT END TREATMENT (Chapter 4, Section 4 4 3)

SUMMARY OF REVISION

Chapter 4 was revised to incorporate new requirements for the Type MELT end treatment
for guardrail, instead of the Type IV end treatment

IMPLEMENTATION

See memo dated July 18, 1995 from Billy Hattaway regarding the Intennm Roadway and
Traffic Design Standards for information on implementation Additional instructions are

pending and will be distnbuted soon



Design Bulletin 95-01
Implementation of July 1, 1995 Revisions to the Plans Preparation Manual
August 31, 1995

RRR CROSS SLOPE CORRECTION (Chapter 25, Section 25 4 6)

SUMMARY OF REVISION

Section 25 4 6 was revised to provide added emphasis on correcting cross slope on RRR
Projects New language requires field venification of existing cross slope

IMPLEMENTATION

Effective on all projects beginning design phase as of October 1, 1995

All Other Changes and Revistons in the July 1, 1995 revision package pnimanly consist of
clanfication and/or error corrections These are effective immediately A detailed histing of all

changes 1s provided in the revision package distribution memo

APPROVED:
Cz,écddgn{émm e
Freddie Si\iﬁmons, PE

Director of Design



ERRATA

The footer on some pages of the revision package indicate “Proposed Revision® This

1s not correct All revisions have been approved

Please revise the first page of Chapter 3 as follows

(3) Embankment - Compacted fill matenal needed to construct the roadway,
excluding the base and pavement portions of the roadway and shoulders
Embankment inctudes does not inctude compacted backfill to replace unsuitabte

excgvation



FLORIDA ~ DEPARTMENT OF TRANSPORTATION
LAWTON CHILES 605 Suwannee Street Tallahassee Flonda 32399-0850 BENG WATTS
GOVERNOR SECRETARY
MEMORANDUM
DATE: July 3, 1995
TO: Metnic Plans Preparation Manual Holders
FROM: Linda Selgk:/.\r L e , Ve

’ o

COPY: -

SUBJECT: Metnc Plans Preparation Manual Revisions

Attached are the approved revisions to the Metric Plans Preparation Manual. A comprehensive
listing of all revisions has been included for your reference. All sheets were reprinted. This
transmittal memo should be retained for future reference concerning the dates of specific manual
changes.

Table of Contents - Titles to Chapter 1, Section 1 5 and 13 3 were revised to be consistent with
the body of the Manual text

The Plans Prep Manual - Metrnic procedure should be placed after the Table of Contents and
before Chapter I The PPM Procedure was prepared to comply with requirements that FDO|
Manuals must include the procedure adopting that manual. This procedure incorporates the
information in the ongtnal procedure adopting all Roadway Design Manuals, with the addition of
Advisory Memorandums The requirement that the DDEs approve revisions to the Manual has
been retained.

Chapter 1, page 1-6 - The last sentence of the second paragraph ("RRR standards are generally
less restrictive than cnitena for new construction ") has been omitted



Metric PPM Revisions
July 3, 1995
Page 2 of 6

Chapter 2 - The entire chapter was reprinted. The changes were

Page 2-3 - Section 2 1.1 - The title was changed. Section 2 1 3 - Ramp Width section was
revised to indicate proper usage of the revised table.

Page 2-5 - Added the last sentence to Section 2.2

Page 2-6 - Paragraph 1 - added the last phrase regarding paved shoulders on freeways
Paragraph 4 - Revised to improve readability. Added reference to figure

Page 2-7 - Section 2 3 2, paragraph 3 - the words "other than" were added to the first
sentence.

Page 2-8 - The section on borders, including the definition, was revised by the border
width task team

Page 2-13 - The second sentence in the first paragraph was revised for consistency

Page 2-14 - The sections on honizontal clearance and clear zones were revised by the
border width task team

Page 2-17 - Ramp Width section was added 1n conjunction with the change on 2-3

Page 2-20 & 21 - Defimtions # 10 and # 15 were revised, # 12 was added (from
AASHTO)

All tables and figures were reprinted to add page numbers

Page 2-23, Table 2 1 1 - Rural Collector through or travel lane was revised and note 6
was added.

Page 2-24, Table 2 1.2 - Note 2 was revised to include undesignated shoulder pavement

Page 2-25, Table 2 1 3 - (in conjunction with page 2-3) This table was sphit 1nto 2 sections
The new table 2 1 3 now lists only the pavement widths for straight or large radu sections of the
ramp proper The information onginally in the table was moved to Section 2 14 - Interchanges
This table contains information on ramp widths for interchange ramp terminal design The column
for 2-lanes, combination-type vehicle and buses was deleted There were questions about when
these values were to be used. These values were for special situations where you would expect
trucks to be traveling side-by-side on the ramp, such as for WIM or truck staging areas The
second column for one-lane ramps was added to the table

Page 2-27, Table 2 2 1 - The design speed 1n note 4 was corrected from 70 to 60

Page 2-34, Table 2 4 1 - This table was revised to correct the slopes (1 € 6 1 was changed
tol 6)

Pages 2-35 & 36, Tables 2.5 1, 2 5 2 - were revised by the border width task team
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Page 2-39, Table 2 7 1 - The stopping sight distance for grades 2% or less, 100 km/h, for
collectors was corrected from 150 to 160

Page 2-42, Table 2 8 5 - The K value for collectors with a design speed of 100 km/h was
corrected from 55 to 65

Page 2-48, Table 2 9 4 - The transition length for design speeds of 60 km/h or greater was
corrected to 23 m from 20 m

Page 2-51, Table 2 11 1 - The word sidewalk was added for clarification ( an
unobstructed sidewalk width of ) The second paragraph under supports was revised to include
the preferable method of removal outside the clear zone

Page 2-51, Table 2 11 2 - The word sidewalk was added for clanfication ( an
unobstructed sidewalk width of )

Page 2-52, Table 2 11 4 - The word sidewalk was added for clarification ( an
unobstructed sidewalk width of ) (Previous Table 2 11 4, hornizontal clearance to mailboxes,
was included m lablc 2 11 3)

Page 2-52, lable 2 11 5 - I'his table 1s a revision of the old lable 2 11 6

Page 2-54, table 2 12 1 - was revised by the border width task team

Page 2-56, Table 2 14 1 - This table 1s a revision of the old table 2 3 1

Chapter 3 - The entire chapter was reprinted. The changes were

Chapter 3 was revised to reflect the new pay item, subsoil earthwork, which includes the
backfill Pages changed were 5, 6, 7, 8 (exhibit), 18, 19, & 20 Pages 10 & 11 were revised to
correct slope rates

Chapter 4 - The entire chapter was reprinted. The changes were

Pape 7 The sccond paragraph under 4 17 was revisad o rcdaence Chaptar 2 rathar thin

the Indexes

Page 4 - The second and third paragraphs were revised to correct the slopes and the exhibit
number referenced by the text

Page 6 - A reference to the Indexes was added

Pages 8 & 9 were revised to add the Type MELT end anchorage

Page 16 - The last sentence in Section 4 6 1 was moved to the nuddle of the paragraph for
readability and clarification
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Chapter 6 - page 3 was revised to reference the Indexes tor crossing types

Chapter 7 -
Replace page 3&4 and add page 4 1 to incorporate a section on setting the limits of no-

passing zones
Pages 16 & 17 were revised to clanfy the setting of storage lengths for left turn lanes

Chapter 8 - Page 2, paragraph 1 was revised to eliminate the reference to the Florida Green Book
& paragraph 2 was revised to correct the slope rate

Chapter 10 The following pages were changed

Page 10-16 - Added the first sentence re posting speed limits and distances in English

Page 10-19 - Added spacing of lights on barrier wall

Page 10-25 - Revised the second sentence regarding the use of cones at might

Page 10-32 - Added last paragraph referring to Section 10 17

Page 10-33 - In the first sentence of the first paragraph, the Index reference was corrected

Page 10-52 - The first paragraph was revised and shortened for clarty

Pages 10-54 & 55 - speed limits were revised to mph

Page 10-56 - Regulatory sign spacing was corrected for 1 km to 1 6 km The speed limt
on the next-to-last line was revised from km/h to mph

Page 10-57 - Speed was corrected from km/h to mph

Page 10-58 to 61 - The Section on Law Enforcement Services was rewritten for
clarification on the use of passive law enforcement services (This revision applies to English
projects also.)

Chapter 11 - (These revisions apply to English projects also.) The changes are

Page 1 - The next-to-last paragraph was revised to require that the SWPPP be prepared
under the direction of the District Design or Consultant Project Management Engineer

On page 3, the requirement for letter-size paper was changed to 8 5 x 11 paper
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Chapter 13 - The changes are
Page 5 was revised to remove the 19 mm minimum structural overlay and refer to the

Pavement Design Manual
The first paragraph on page 7 was revised to reference the use on GC project managers

Chapter 14 - The changes are
Didw 4o~ “ < Page 2 was revised to indicate that the FDOT project number 1s shown on the key sheet
Page 5, Drainage Survey, was corrected to remove the implication that all the drainage
information for a project 1s available from the survey

Chapter 15 - The changes are
The last sentence on page 2 stating that half size prints may be used for reviews has been

deleted
Page 7, section 15 3 3, was revised to refer the designer to the CADD cell hibrary for

typical section approval forms

Chapter 19 page 2, section 19 2 2 was revised to remove the reference to hand-drawn sheets

Chapter 20 - The changes to the following pages were made as the result of a QA review (This
revision applies to English projects also.)

Page 20-2 & 3,

Exhibit 20-A, page 1 (Contract File Index),

Exhibit 20-B, page 1 (Plans Transmittal Letter),

I xhibit 20-16, page 2 (Revision letter),

Exhibit 20-G (new exhibit - Transmittal/CES Lock Letter)

Chapter 23 - The changes are

Text changes were made to correct the references to the exhibits

Appendix A, AASHTO Critena - Changes were made for clarfication and utihity poles
were added to horizontal clearance

Chapter 24 - The changes made are
Exhibit numbers were corrected on page 8
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On page 9, honizontal clearance has again been included 1n the controlling elements for an
exception

Chapter 25 - The entire chapter was reprinted. The changes were

Page 6, Assess Physical Conditions, the radius, rather than degree, of curve should be
(hockad

On page 11, section 25 4 1, the Fexible Pavement Design Manual 1s referenced for
specific design periods

On page 13, the last paragraph was added

On page 15, the section on cross slopes was expanded to 1nclude cross slope correction

On page 16, the reference to the Indexes was corrected

Pages 23, 24, 25, 28, & 29 - Changes made as a result of border width task team

Revisions made to horizontal clearance, clear zone, borders and utilities sections
Appendix B, Metnc Practice, was revised and reprinted

All exhibits have been reprinted A typical section exhibat 1llustrating cross slope correction has
been added All exhibit numbers have been revised

An index has been prepared and should be placed at the end of the manual after the appendices

Please contact me, Jim Mills or Bob Higginbotham at SC 277-1700, FAX 292-9293, or by e-mail
at RD960LS, 1f you have any questions or concerns during the review of this matenal
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Approved Effective March 27, 1995

Office: Rocadway Design

Topic Number: 625-000-005-a
ﬁ%eddle Simmons,

State Roadway Desxgn Engineer

PLANS PREPARATION MANUAL - METRIC

PURPOSE:

This Plans Preparation Manual =~ Metric sets forth roadway design
criteria and procedures for Florida Department of Transportation
projects.

AUTHORITY:

Section 334.044(2), Florida Statutes

SCOPE:

This procedure impacts anyone preparing construction plans for
the Department.

GENERAL INFORMATION:

Chapter 334 of the Florida Statutes, known as the Florida
Transportation Code, establishes the responsibilities of the
State, counties, and municipalities for the planning and
development of the transportation systems serving the people of
Florida, with the objective of assuring development of an
integrated, balanced statewide system. The Code’s purpose 1s to
prctect the safety and general welfare of the people of the State
and to preserve and improve all transportation facilities 1in
Florida. Under Section 334.044, the Code sets forth the powers
and duties of the Department of Transportation including to adopt
tules, procedures and standards for the conduct of 1ts business
operations and the implementation of any provisions of law for
which the Department 1s responsible.

PROCEDURE:

The criteria 1in this manual represent requirements for the State
Highway System which must be met for the roadway design of FDOT
projects unless approved varlances are obtained 1n accordance
with procedures outlined in this manual.
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Roadway design 1s praimarily a matter of sound application of
acceptable engineering criteria and standards. While the criteria
contained 1n this manual provide a basis for uniform design
practice for typical rocadway design situations, preclse standards
which would apply to individual situations must rely on good
engineering practice and analyses.

Situations will exist where these criteria will not apply. THE
INAPPROPRIATE USE OF AND ADHERENCE TO THESE CRITERIA DOES NOT
EXEMPT THE ENGINEER FROM THE PROFESSIONAL RESPONSIBILITY OF
DEVELOPING AN APPROPRIATE DESIGN. The engineer 1s responsible for
1denti1fying those standards which may not apply to a particular
design, and for obtaining the necessary variance to achieve
proper design.

(1) PLANS PREPARATION MANUAL - METRIC MANUAL ORGANIZATION
(a) Background

The 1994 Florida Department of Transportation Plans
Preparation Manual - Metric was published in January
1995.

(b) Organization

The Plans Preparation Manual - Metric 1s a one volume
manual containing metric design criteria and materaial
describing the design process.

(2) DISTRIBUTION

This document 1s distributed by the Roadway Design Section
to all registered holders of the 1989 Plans Preparation
Manual.

Coples may be obtained from:

Florida Department of Transportation
Roadway Design Office

Mail Station 32

605 Suwannee Street

Tallahassee, FL 32399-0450

Telephone (904) 487-1700
FAX Number (904) 922-9293

(3) PROCEDURE FOR REVISIONS AND UPDATES

Plans Preparation Manual holders are encouraged to submit
comments and suggestions for changes to the manual through
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the District ADE, the District Design E~gineer, the District
Project Management Engineer or the District Senior

Designers Each i1dea or suggestion received will be reviewed
by appropriate Roadway Design staff in a timely manner and
Ww1lll be coordinated with other offices affected by the
proposed change. Items warranting immediate change wi1ill be
made with the approval of the State Roadway Design Engineer
1n the form of a Design Bulletan.

Design Bulletins for the Plans Preparation Manual are
numbered and distributed to all official Plans Preparation
Manual Holders. Design Bulletins have a maximum life of
(270) two hundred seventy days. Within this time period
elither an official manual revision will be distributed or
the Design Bulletin will become voaid.

Advisory Memorandums will be distributed by the State
Roadway Design Engineer to provide needed informaticen which
15 to be incorporated into plans, but which does not reguaire
immediate implementation (1.e. those to be incorporated into
plans that are at less than Phase II at the time of
1ssuance)

Statewide neetings of District Roadway Design Engineers will
be held quarterly and a statewide meeting of designers 1is
held annually. A major agenda 1item at the June and Decenber
meetings will be the review of Design Bulletins, Advisory
Memoranda, proposed revisions, and suggestions and comments
that may warrant revisions. Based on input from these
meetings, final revisions are developed

Proposed revisions are distriputed i1n draft form to the
District Design Engineers for their review and comment w~ith
the goal being to obtain a majority opinion before making a
major revision. Each district will have one vote and the
central office wi1ll have two votes; for a total of ten
votes. Standards and Guidelines set by FHWA ard AASHTO will
not be subject to this majority vote.

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

The final revisions and addenda wi1ll be distributed to
registered holders of the manual
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TRAINING:
None required.

FORMS ACCESS:

None required
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CHAPTER 1

DESIGN CONTROLS (METRIC)

1.1 General

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

features, roadside developments, environmental considerations and other 1ndividual

characternistics

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

optimum safety, and cost effectiveness
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1.2 Traffic

The existing and design year traffic volumes, the traffic composition, directional distribution and
design speed are all essential elements to the calculation of highway capacity, levels of service
and pavement structural designs This traffic information must be developed and approved during
the programming and Project Development and Environmental (PD&E) studies stages of each
project PD&E studies may not be performed on all projects When that 1s the case the necessary
traffic studies must be part of the design process

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

configurations of traffic lanes required for the project

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

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

performed

AADT for the current year, opening year (completion of constiuction) and design year
2 Existing hourly traffic volumes over mimimum of 24 hour per:od, including peak hour
turning movements and pedestrian counts
Projected traffic growth rate
Directional distnibution factor (D)
30th highest hour as percentage of AADT (K)
Truck percentage (T) for daily and f)ez;l: hour
Design speed and proposed posted si)éed
Design vehicle to be provided for by the designer

O 0 9 & L » W

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

12 Recommendation: regarding parking or other traffic restrictions



1.3 Capacity and Level of Service

The AASHTO A Policy on Geometric Design of Highways treets 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 1llustrated 1n those texts, gradients, roadside developments, number, spacing and
types of crossings and intersections, traffic volumes, and signalization patterns all greatly
influence capacity and levels of services Those factors, 1in addition to the roadway functional
classification, have a direct influence on the design speed to be adopted at the preliminary design

level

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

ensure that they do not degrade the level of service on the roadway segments
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1.4 Roadway Functional Classification

The AASHTO Policy on Geometnic Design presents an excellent discussion on highway functional
classifications Flonda Statutes, Title XXVI, Chapters 334, 335 and 336 give sumilar definitions,

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

The Systems Planming Office 1n compliance with Rule Chapter 14-97 and the Florida Statutes has
developed a comprehensive Access Management Classification system for all segments of the State
Highway System The purpose 1s to enhance the functional mtegrity of the State Highway System,

protect public safety and provide improved mobility of goods and pcople

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

predetermined controls over which the designer has little choice

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

should be used
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1.5 RRR Design

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

interstate system.
State Highway System - Design standards applicable for the State Highway System facilities, other

than interstate and freeways, are contained in this manual The chapter on Resurfacing,

| Restoration, and Rehabilitation (RRR) replaces the 1988 RRR Manual

Revised July 1, 1995 1-6



1.6 Design Consistency and Driver Expectancy

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

the operational characteristics expected by the driver Inconsistencies normally relate to

¢ changes 1n design speed
e changes in Cross section

® incompatibility 1in geometry and operational requirements

Changes 1n design speed may occur on a given stretch of roadway because portions of the
highway were built as separate projects over an extended period of time Inconsistencies may
be due to a number of factors changes in standards or DOT policy, re-classtfication of the

facility, and lack of necessary funding

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

or a change from multi-lane section to two lanes.

A cross sectional inconsistency 1s usually the result of upgrading a highway cross section without
upgrading the alignment Sometimes pavements are widened and shoulders added on an older
two lane mghway The wider cross section on an old alignment might convey a conflicting
message to the driver and lead to an inappropnate expectancy based on the visual aspects of the

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

Of course, this 1s not to say that widening creates unsafe conditions Widening alone can
measurably improve the safety characteristics of a road, particularly on very narrow, low-volume
roads Designers should, however, be aware of potential inconsistencies that frequently can be
overcome with relatively low cost treatments In the case of widened roads on old alignments,

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

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

Design inconsistencies can result 1n driver uncertainty, an increase in response time and an

increase 1n the probability of nappropnate driver response

Driver expectancy relates to the readiness of the driver to respond to events, situations, or the
presentation of information It can be defined as an inclination, based on previous experience,
to respond 1n a set manner to a roadway or traffic situation It should be stressed that the imtial

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

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

or the response may be inappropnate to actual conditions

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

placement of utility poles or light supports
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1.7 Aesthetics

Highways are built first and foremost for functional purposes, but the designer should be sensitive
to how the highway will be perceived by the users. Designing-in aesthetics is more than just
providing for landscape plantings. The roadway should blend into the landscape, avoiding large
cuts and fills, and round side slopes into the existing terrain. Honizontal and vertical alignment
should be coordinated so that a driver has an opportunuty 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 dnivers interest.

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

multi-disciplined team including landscape architects and planners.
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1.8 Access Management

Unregulated access to the State Highway System was determined to be one of the contributing
factors to congestion and functional detenioration of the system. Regulation of access was
necessary to preserve the functional integnity of the State Highway System and to promote the safe
and efficient movement of people and goods within the state. Under F.S. 335.18, the Legislature
authorized the Department to develop rules to administer the "State Highway System Access
Management Act.” These are Rule 14-96 and 14-97. Each district has assigned various offices the
responsibility to permit connections and admunister other parts of the program. In order to adhere
to the program, the designer must be familiar with the statute, the rules and the distnict program.
In addition to driveway connections, features such as median openings affect safe and efficient
operation. It 1s cnitical that the designer know what access classification has been assigned to the
highway segment under design and to determine what roadway features and access connection

modifications are appropnate to adhere to the program.

The access management classification is determined during the PD&E phase on projects for which
a PD&E study 1s performed. Dunng the PD&E phase, a conceptual access management plan is
prepared for the preferred alternative. Access management issues are also addressed in the
Preliminary Engineering (P.E.) Report. The designer should review these documents for

information on access management decisions made during the PD&E process.

During the development of construction plans, the designer should evaluate the access connections
within the project imits. Driveways and crossovers should be considered in the analysis of safety
and operational problems. Modifications or closures to access may be the solution in certain
cases. Rule 14-96.003 (3) & (4) and 14-96.015 gives the Department the authority to alter,
relocate or replace connections in order to meet current Department standards. Furthermore,
Section 14-96.011 of the Rule allows the FDOT to revoke a permit .... "if the connection causes
a safety or operational problem on the State Highway System substantiated by an engineering
study....".
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Rule 14-97 also provides guidance on the treatment of existing features in the highway

improvement process:
14-97.003(1)(b)

(b) For the purpose of the interim standards for the assignment of an access
classification to a segment of highway by the Department pursuant to Rule 14-
97.004, permitted connections and those unpermitted connections exempted

pursuant to Section 335.187(1), Flonda Statutes, and existing median openings,

Applicants 1ssued permuts based on the intenm standards as set forth in Rule 14-

97.004 shall not have to reapply for a new permit after formal classification of the
roadway segment unless sigmficant 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 in the plans. In some cases where revisions are necessary due to
operational or safety problems, 1t may not be possible to totally upgrade the connection to the
newest standards because of existing conditions or constraints. In these cases, the designer should
provide the best solution possible. The designers' efforts should be coordinated with those
responsible for access connection permitting in the District (i.e., the District Perrts Engineer)
and those responsible for access management highway classification (1.e., District Planning). Any

changes or revocation of a connection must be made in accordance with Rule 14-96.011.
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Every owner of property which abuts a road on the State Highway System has a nght to
reasonable access to the abutting state highway but does not have a night to unregulated access to
such highway. A means of reasonable access cannot be denied except on the basis of safety and
operational concerns as provided in s. 335.184. Nothing in s. 335.184 Limits the Department's
authority to restrict the operational charactenstics of a particular means of access. Service roads
provide reasonable access. Corner property can be given direct access by a "right-in" and/or
"right-out” connection to the highway. More restricted access must be supported by a study that

documents safety and operational problems.

It should be noted that 1f there are any conflicts between these guidelines and the statute and
rules, the statute and rules shall govern.
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FLA. DOT ACCESS MANAGEMENT GUIDELINES RULE 14-97
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Access| Area Type Segment Location
Class

Interchange
Spacing
(kilometers)

AREA TYPE 1 |CBD & CBD Fringe For Cities In Urbanized Areas 15
1 AREA TYPE 2 |Existing Urbamized Areas Other Than Area Type 1 30
AREA TYPE 3 |Transitioning Urbanized Areas And Urban Areas 50
Other Than Area Type 1 or 2
AREA TYPE 4 |Rural Areas 100
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Median Opening Signal

Access Medians Connection
Class | "Restrictive” physically Spacing Spacing Spacing
prevent vehicle crossing {meters) {meters) {meters)
"Non-Restrictive" allow
turns across at any point
ye >70 | =70 | Direc- | Ful
km/h km/h tional
Restrictive 800
w/Service Roads
3 Restrictive 200 135 400 800 800
5 e, B LY ff“f"f’,ﬂ PO
4 |Non-Restrictive 200 135 zﬁ::;;@#\;ﬂ ~§;§;§ 1’}*‘”,?‘“ 800
5 Restrictive 135 75 200 *800/400| *800/400
NP & {:ﬁ:“vf’ e
6 |Non-Restrictive 135 75 BELaETeR ] 400
7 Both Median Types 40 100 200 400

* 800 meters for >70 km/h , 400 meters for <70 km/h
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Access Allowed

Minimum (meters)

RESTRICTIVE

Approaching Intersection Right In/Out 35 Class 7
&
Special
Cases
Approaching Intersection Right In Only 25
Departing Intersection Right In/Out 70 40

Departing Intersection Right Out Only 30
Approaching Intersection Full Access 70 40

NON- Approaching Intersection Right In Only 30
RESTRICTIVE | peparting Intersection Full Access 70 40
Departing Intersection Right Out Only 30
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19  Design Speed

Design speed 1s a principal design control which regulates the selection of many of the project
standards used to design a roadway project The selection of an appropnate design speed must
consider many factors The AASHTO “A Policy on Geometric Design of Highways and Streets,
1994” has a thorough discussion on design speed and these factors

As a pnncipal design control, design speed must be selected very early 1n the design process and must
be documented 1n the project design file Every effort should be made to use as high a design speed
as practical to attain a desired degree of safety, mobility and efficiency A design speed 10 to 15
km/h greater than the expected posted speed will generally compensate for off-peak and overrunning
speeds that can be expected Design speed should never be less that the expected posted or legal
speed hmit While the selected design speed will estabish mmmmum geometnic requirements
necessary for safe operation (e g , mummum horizontal curve radius and site distance), this does not
preclude the use of improved geometry (flatter curves or greater sight distances) where such
improvements can be provided as a part of economic design  Increments of 10 km/h should be used
when selecting design speeds

Table 1 9 1 provides a recommended range of design speeds for new construction and reconstruction
projects on the State Highway System except for facilities on the Flonida Intrastate Highway System
(FIHS) Design Speed for facilities on the FIHS shall meet or exceed the values in Table 1 92 For

design speed on RRR projects, see Chapter 25
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l
|
|
l

] Design Speed
i State Highway System (Non-FIHS)
| | Type Facility Design Speed (km/h)
] Freeways Rural 110
{ Urban 80-110
) Artenals Rural 90-110
| Urban 60 - 90
’ Collectors Rural 90- 110
[ Urban 60 - 80
Design Speed
State Highway System - Non-FIHS Facilities
Table 1.9.1
i Minimum Design Speed
[ Florida Intrastate Highway System
| | Type Facility Minimum Design Speed (km/h)
! Interstate Rural 110
and
| | Freeways Urban 100
l Artenals Rural 110
l ) Urban 80
Minimum Design Speed
Florida Intrastate Highway System Facilities
Table 1.9.2

Note Design Speeds for FIHS facilities less than the above minimums shall be addressed
on a case by case basis, with final approval resting with the Secretary of Transportation
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2.0

Chapter 2

ROADWAY DESIGN GEOMETRICS & CRITERIA (METRIC)

General

The implementation of design cnitena 1s outlined 1n the following text.

1. Roadway Design Cntena: The roadway design cntena presented 1n this manual are
intended as the principal source of cntena for the design of new or major reconstruction

projects on the Flonda State Highway System.

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

of acceptable values as defined by qualifiers

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

for resolution

Design cnteria for resurfacing, restoration, and rehabilitation (RRR) 1s presented in

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

Facilities on the Flonda Intrastate Highway System (FIHS) are subject to special standards
and critena for number of lanes, design speed, access, level of service, and other
requirements. These are 1dentified 1n Topic Number 525-030-250, “Process, Critenia, and
Standards for the Flonda Intrastate Highway System Plan Development and Update.”

2-1 Revised January 1, 1996



2. Design Controls: Design controls are characteristics and conditions that influence
or regulate the selection of the cnteria for project standards. It 1s the designer's

responsibility to recognize and apply those controls applicable to the project

3. Design Standards* The specific values selected from the roadway design critenia
become the design standards for a design project These standards will be 1dentified and

documented by the designer.

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

Justification for deviations from project standards

Many design standard considerations are related directly to the design speed, including vertical
and horizontal geometry and required sight distances The mimmum design values are very closely
related to traffic safety and cannot be compromised without an approved design vanation. See
Chapter 23.
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2.1 Lanes

FDOT cntena for lane widths and pavement slopes are given by highway type and area, through

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

project standards are listed 1n the criteria tables and figures

2 11 Through and Travel Lanes

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

2 1 2 Other I ane Widths

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

be of the same width as the through lanes

2 1 3 Ramp Traveled Way Widths

Ramp widths for tangent and large radn sections are given in the criteria tables and
figures Ramp widths 1n other areas such as terminals are controlled by the curvature and
the vehicle type selected as the design control and are given in Table 2 14 1, Ramp
Widths Typical details for ramp terminals are provided in the Roadway and Traffic

Design Standards
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2 1 4 Bicycle Lanes

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

or undesignated bike lane

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

lanes or other lane combination widths

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

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

Chapter 8 contains additional guidelines tor the accommodation of bicycles

2 15 Cross Slopes

The maximum number of lanes with cross slope in one direction 1s three lanes The

algebraic difference 1n cross slope between adjacent through lanes should not exceed 0 04

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

Facilities contain additional procedures and guidelines on slope design

2 1 6 Roadway Pavement

The type of pavement usually 1s determined by analysts of the volume and composition of
traffic, the soi1l conditions, the availability of materals, the initial cost and the estimated

cost of maintenance
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Critena and procedures for selecting the type of pavement and the structural design of the

various surfacing courses are discussed 1n the pavement design manuals.

2.1.7 Transitions of Pavement Widths

When new pavement widths are not substantially greater than the joining pavement, grade
differentials are shght and future widening is expected, striped transitions may be
considered. An alternative approach is an abrupt change in width, with appropriate

pavement markings, reflectors and rumble strips. The Roadway and Traffic Design
Standards contain additional criteria and details.

2.1.8 Maximum Number of Lanes on the State Highway System

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

2.2 Medians

Median widths are given in the criteria tables and figures.

See Policy Number 000-625-015, Multilane Facility Median Policy Statement.
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2.3  Shouiders

Shoulder width, slope and superelevation criteria are provided 1n the critera tables and figures.

It is the Department's policy that 1.5 meter paved outside shoulders are required on all new
| construction, reconstruction and lane addition projects for all highways except freeways, which
| generally require a 3.0 meter paved outside shoulder.

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

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

the criteria tables and figures.

| It is desirable to pave the median section and a 3.0 meter shoulder under overpass bridges. In
| addition, miscellaneous asphalt should be placed from the paved shoulder to the slope pavement.

This pavement will provide additional safety, enhance drainage, reduce maintenance and improve
| appearance. See Figure 2.3.2. -

2.3.1 Limits of Friction Course on Shoulders

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

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

may cross over the drop-off

2.3 2 Shoulder Warming Devices (Rumble Strips)

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

construction process

These ground-in strips are nstalled using two patterns The skip array 1s the standard
array These are used on both inside and outside shoulders on divided highway sections

The continnous array shall be constructed 1 advance of bridge ends for a distance of 300
meters or back to the gore recovery area for mainhne interchange bridges Other areas may

be specified 1n plans

Methods and types of application other than described above and 1n Roadway and Traffic
Design Standards, Index 518, shall not be used unless concurred 1n by the State Roadway
Design Engineer Approval will be considered only with sufficient documented

justification for deviation from the standard

Roadway and Traffic Design Standards, Index 518 has been prepared to provide all needed
details This index also gives standards for raised rumble strips for use at structures with
less than full width shoulders and at intersections Notes for locations of raised rumble

strip applications are also included on the index
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2.4  Roadside Slopes

Cnitena and details are included 1n the critena tables and figures and in Chapter 4

2.5 DBorders

Border widths for new construction or major reconstruction where R/W acquisition 1s required are

provided 1n the cnitena tables and figures (Tables2 51 &2 5 2)

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

the facility and (3) permitted public utilities

On highways with curb or curb and gutter, the border 1s measured from the lip of the gutter (or
face of curb when there 1s not a gutter) to the nght-of-way line. The border provides space for a
buffer between vehicles and pedestrians, sidewalks with ADA provisions, traffic control devices,
fire hydrants, storm drainage features, bus and transit features, permitted public utilities and space
for aesthetic features such as sod and other landscape items. The functional needs and safety of

the urban highway are primary

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

minimum border under these conditions 1s 2 4 m
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2.6 Grades

The profile grade line defines the vertical alignment 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 criteria must be considered.

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

new facilities to allow for resurfacing.

Clearance required above design high water for roadway base courses is given in the critena tables
and figures. The limiting relationships between shoulder/pavement elevations vs. water elevations

are discussed in the FDOT Drainage Manual.

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

maximum fill heights for all types of culverts.

2.7  Sight Distance

Minimum stopping and passing sight distances are given 1n the critena tables and figures.
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2.8 Curves

2.8.1 Honzontal Curves

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

conditions.

2.8.1.1 Supplemental Alignment Control (Mainline)

Further guidelines have been established by the Department for lengths of
horizontal curves, maximum deflections without curves, redirection of through
lanes at intersections and minimum transition lengths between reverse curves. The
criteria given are intended for use 1n establishing minimum lengths for both rural .

and urban conditions. See criteria tables and figures.

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

of existing facilities.

For design, the aesthetic control given above should be considered where practical,
but may be compromised where other considerations warrant such action.
Discernment of alignment changes 1n an urban setting is normally minimal due to
the masking effects of development, traffic signs, various items of interest and
similar distracting stimuli.
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For information on the maximum deflection without a curve, see Table 2 8 1

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

length should be determined as follows

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

- The suitable tangent length 1s the sum of the two 80% distances, or greater

- Where alignment constraints dictate a less than desirable tangent length
between curves, an adjustment of the 80/20 superelevation transition
treatment 18 allowed (where up to 50% of the transition may be placed on

the curve)

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

than 50% greater than the sharper curve

The length for compound curves for turning roadways when followed by a curve
of one-half radius or preceded by a curve of double radius should be as shown 1n

the table below

Length of Circular Arc (meters)
Radius (m) 30 50 60 75 100 . _125 _ >150
Minimum length 12 15 20 25 30 35 45
Desirable length 20 20 30 35 45 55 60
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2812 Supplemental Alignment Cantrol (Intersections)

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

to the motorist

Design Speed (km/h) 30. _40 50 60 70
Maximum deflection 16°00'  [1°00" 8°00' 6°00" 3°00

2 8 1 3 Roadway Transitions

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

2 8 2 Vertical Curves

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

figures
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2.9  Superelevation

Superelevation rates of 0 10 maximum (rural) and 0 05 maximum (urban) are used by the
Department on the State Highway System Charts for these rates are in the criteria tables and
figures Additional data 1s contained 1n the Roadway and Traffic Design Standards, Indexes 510
and 511

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

be placed on the curve
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2.10 Yertical Clearance

Minimum vertical clearances are contained 1n the criteria tables and figures

2.11 Horizontal Clearance

Honzontal clearances are contained 1n the criteria tables and figures Horizontal clearance apphes

to rural and urban highways with either flush shoulders or with curbs

2.12 Clear Zones

Clear zones are contained 1n the cntena tables and figures Clear zone applies adjacent to traveled
ways with flush shoulders Clear zone does not apply when curb or curb and gutter is adjacent to

the traveled way
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2.13 Intersections

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

mntersections.

2.13.1 Circular Intersections (Roundabouts)

The circular intersection with all yield control 1s another design concept for the designer
to consider. Two cntical elements of the small circular traffic pattern with a central 1sland
are as follows:

¢ Entry 1s by gap acceptance by having a yield condition at all entry legs.

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

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

complete intersection analysis and study, including alternate types of design.

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

2.13.2 Queue Length for Unsignalized Intersections

Tum lanes should comply with Index 301 to the extent practical. The available queue
length provided should be based on a traffic study For low volume intersections where
a traffic study 1s not justified, a minimum queue length of 15.0 m (2 vehicles) should be
provided for rural areas and small urban areas; for other urban areas a minimum queue
length of 30.0 m (4 vehicles) should be provided.
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2.14 Interchanges

Design guides and criteria presented heretofore and 1n the Roadway and Traffic Design Standards
are also applicable to the proper design of interchanges with their inherent ramps, speed change,

merging and weaving lanes.

2.14.1 Limiuted Access Lamuts at Interchanges

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

at interchanges:

For rural iterchanges, limited access will extend along the crossroad to a point 90 m
mimmum 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 hmited access will be carnied to a point 90 m mimmum beyond the radius
point of the return. In this case also, the radius point most remote from the project will

control.

For nterchanges 1n urban areas, the cniteria given above will apply except that the himited
access will end a mmmmum of 30 m beyond the end of taper or the radius point of the
return.

For unsymmetnical interchanges such as half-diamonds and partial cloverleafs, etc., the

limited access nght-of-way along the cross road on that side having no ramp will extend
to a point opposite that point controlled by the ramp.
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Limited access along crossroads overpassing (no interchange) limited access facilities shall
be extended approximately 60 meters, measured from the mainline nght of way line, along
the crossroad. The fence 1s generally tied into the crossroad structure end bent unless

required along the crossroad.

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

of way.

2.14.2 Median Openings at Interchanges

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

2.14.3 Ramp Widths

Ramp widths for interchange ramp terminal design are given 1n the critena tables and
figures (Table 2.14.1).
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2.15 Lighting Criteria

Lighting critenia 1s contained 1n the critera tables and figures and 1n Chapter 7.
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Intioduction to Criteria Tables and Figures

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

consistency of understanding and 1interpretation

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

as urban or rural

2 Auxhary Lane: The designated widths of roadway pavement marked to separate speed change,
turming, passing and climbing maneuvers from through traffic They may also provide short

capacity segments

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

to abutting property 1s not permitted

4 Collectors Divided or undivided routes which serve to link arterial routes with local roads or
major traff'c generators They serve as tiansition link between mobility needs and land use needs

Collectors mclude mnor state routes, major county roads, and major urban and suburban streets

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

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

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

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

streets, and graded or umimproved roads

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

highway networks. Rural environments are surroundings of stmilar characteristics

9 Streets The local system which provides direct access to residential neighborhoods and business
districts, connect these areas to the higher order road systems and offers the highest access to

abutting property; sometimes dehberately discouraging through-traffic movement and high speeds

Note* Local roads and streets are not generally a part of the State Highway System and therefore,
may not be governed by the FDOT roadway design critenia,but by the Manual of Umform
Minimum Standards for Design, Construction and Maintenance for Streets and Highways

10 Traffic Lane/Traveled Way The designated widths of roadway pavement, exclusive of
shoulders, marked to separate opposing traffic or vehicles traveling m the same direction Traffic
lanes include through travel lanes, auxihary lanes, turn lanes, weaving, passing, and chmbing
lanes They provide space for passenger cars, trucks, buses, recreational vehicles and, 1n some

cases, bicycles

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

equate to the basic number of lanes for a facility
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12 Roadway The portion of a highway, including shoulders, for vehicular use A divided

highway has two or more roadways

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

and bicycles Urban environments are surroundings of similar characteristics

14 Urbanwzed Areas Transitional zones between rural and urban areas, with charactenstics

approaching or similar to urban areas

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

Design Speeds greater than 80 km/h

16 Low Speed Descriptive term used to summarize all conditions governing the selection of

Design Speed of 80 km/h or less

17 Truck Traific. When significant, heavy, substantial, high percent, etc truck traffic 1s used as

z qualifving control, 1t shall mean 10% of the AADT or 10% of the daily count (24 hr )

18 Low Volume and High_Volume Descriptive term used to describe certain operating
characteristics and driver expectancy on highways Cntena for some elements are selected
according to these qualifying controls Standards for these controls are given in the following

table
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STANDARDS FOR LOW AND HIGH YOLUME HIGHWAYS
IN ANNUAL AVERAGE DAILY VOLUMES

HIGHWAY TYPE LOW YOLUME HIGH VOLUME
AADT AADT
< =
FREEWAY - URBAN -
4-LANE FACILITY 57,000 69,000
6-LANE FACILITY 86,000 103,000
8-LANE FACILITY 114,000 138,000
FREEWAY - RURAL
4-LANE FACILITY 46,000 56,000
6-LANE FACILITY 69,000 83,000
8-LANE FACILITY 92,000 111,000
ARTERIALS - URBAN
2-LANE FACILITY 16,000 20,000
4-LANE FACILITY 37,000 43,000
6-LANE FACILITY 55,000 64,000
8-LANE FACILITY 69,000 80,000
ARTERIALS - RURAL
2-LANE FACILITY 9,000 14,000
4-LANE FACILITY 38,000 47,000
6-LANE FACILITY 58,000 71,000
COLLECTOR - URBAN
2-LANE FACILITY 11,000 16,000
4-LANE FACILITY 37,000 45,000
COLLECTOR - RURAL
2-LANE FACILITY 8,000 13,000
4-LANE FACILITY 30,000 38,000
LOW VOLUME FACILITIES ARE HIGHWAY 1YPES WITH PROJECTED DESIGN YEAR AADT
VOLUME EQUAL TO OR LESS THAN THE LOW VOLUME VALUES SHOWN
HIGH VOLUME FACILITIES ARE HIGHWAY TYPES WITH PROJECTED DESIGN YEAR AADT
VOLUME EQUAL TO OR GREATER THAN THE HIGH VOLUME VALUES
SHOWN
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2.1 Lanes

LANE WIDTHS (METERS)
FACILITY AUXILIARY
THROUGH
ORTRAVEL |  speep TURNING
TYPE AREA CHANGE | (LTRTMED) | PASSING | cLIMBING
Rural 36 3.6 — — 36
FREEWAY
Urban 36 36 — — 36
Rural 36 36 36 36 36
ARTERIAL
Urban 36, 36, 36,, 36, 36
Rural 36, 33, 33,, 33,, 36
COLLECTOR
Urban 33, 33, 33,, 33, 36

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

2. 3.6 /anes for all 2-lane rural,

3. 3.6/anes in industnal areas when R/W s available.

4. With severe RW controls, 3 0 turning
and the intersection is controlled by

lanes may be used where speeds are 60 knvh or less

6. 3.6 when truck volume more than 70%

6. 3.3 forlow volume AADT

traffic signals Median tumn lanes shall not exceed 4 5

LANE WIDTHS

Table 2.1.1
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Lanes

LANE WIDTHS (METERS)
FACILITY SPECIAL
OFF SYSTEM URBAN
TYPE AREA HOV, BICYCLE DETOUR MULTI-
PURPOSE
Rural 36 —_— 334 —
FREEWAY
RE Urban 3.6 — 33, —
Rural 36 15, 3.3 —
ARTERIAL
Urban 36 12, 33 24,
Rural —_— 15, 33 —
COLLECTOR
Urban — 12, 3.3 24,

1 Separated or concurrent flow
Designated or undesignated shoulder pavement
Designated or undesignated

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

O A w0 N

Urban mult-purpose lanes are usually used as refuge lanes but may be used for loading
zones, bus stops, emergency access and other purposes. Parking that adversely impacts
capacity or safety is to be eliminated whenever practical. Standard parking width is

6. 30to 36 lanes for commercial and transit vehicles

LANE WIDTHS
Table 2.1.2
RAMP WIDTHS (RAMP PROPER)
FOR TANGENT AND LARGE RADI| SECTIONS
ONE LANE RAMPS 4 5 meters
TWO LANE RAMPS 7.2 meters
RAMP WIDTHS
Table 2.1.3
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2.1 Lanes

FLORIDA INTRASTATE URBANIZED NON-URBANIZED
HIGHWAY SYSTEM (FIHS) AREAS AREAS
Tumpike Mainhine™ N/A 4 Lanes
Limited Access Highways™ 10 Lanes® 6 Lanes
Controlled Access Highways* 6 Lanes (4 Minimum) 6 Lanes (4 Minimum)
Limited Access Highways 10 Lanes™ 6 Lanes
Other State Highways'® 6 lanes 4 Lanes
1 "T:umplke Marniine” - means Flonda’s Tumpike from the vicinty of the Palm Beach/Marbn County line to
Kissimmee
2 “Limited Access” includes the Interstate System, Turnpike facilites not on the Turnpike Mainkne, and

addrional kmited access facilibes on the State Highway System

3 Umited access facilibes will be limted to six lanes In all urbanzed areas with populations greater than
200,000 persons, in addiion to these six lanes, the ulhmate improvement may include up to four
physically separated exclusive lanes (two in each direction) for through traffic, public transit vehicles and ||
other high occupancy vehicles Where provided, access to and egress from these exclusive lanes
within the urbanzed area will be restncted to public transit and high occupancy vehicles

4 Flonda Intrastate Highway System (FIHS) Controlled Access facilibes will be a minimum of four and a
maximum of six lanes with a restncted median Intenm upgrades to existing two lane facilites will be
considered

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

General Notes:

1 Any needed capacity beyond the maximum number of lanes may be provided by other transportation

alternatives and strategies and acquisition of sufficient nght of way for alternatve transportaton optons
Emphasis on the development of intercity rail service will be placed on the following corndors
| « Tampa - Orlando « Miami - Tampa
« Orlando - Miami « Orlando - Jacksonville
Addttional corndors may be added based on favorable rail-related market/ndership assessments

2 Exceptions to this Policy (Topic No 000-525-040-a, s 335 02(3), F S ) will be addressed on a case by
case basts, with final approval resting with the Secretary of Transportation

MAXIMUM NUMBER OF LANES ON THE STATE HIGHWAY SYSTEM
TO BE PROVIDED BY DEPARTMENT FUNDS
Table 2.1.4
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2.1 Lanes

Lane
02
N'
, Lane Lane
l: 02—« 02
—]
| Lane , Lane Lane
| o2
— —— owl
1 Lane | Lane , Lane Lane
| — 02 02— |
— — ﬁh*
Lane _, Lane | Lane , Lane | Lane
‘_.02 , 4—-.02 -02-— , .02—-. ’ '03 —_—
| - N
L Lane Lane | Lane | Lane | Lane | Lane
.02 .02 l
—-—03 | —=—.02 - ~ | 02—~ | o3

All Lanes One Direction

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

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

The change in cross slope between adjacent through lanes shall not exceed 0 04

STANDARD PAVEMENT CROSS SLOPES
Figure 2.1.1
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2.2 Medians

MEDIAN WIDTHS (METERS)
TYPE FACILITY WIDTH
FREEWAYS
Interstate, Without Barner 192,
Other Freeways, Without Barner
Design Speed >100 km/h 180
Design Speed < 100 km/h 120
All, With Barner, All Design Speeds 78,
ARTERIAL AND COLLECTORS
Design Speed > 80 km/h 120
Design Speed < 80 km/h 66;
Paved And Painted For Left Turns 36,

Median width 1s the distance between the inside (median) edge of the travel
lane of each roadway,

1 26 4 when future lanes planned

2 Based on 0 6 median barmer and 3 6 shoulder

3 On reconstruction projects where existing curb locations are fixed due to
severe nght of way constraints, the minimum width ma y be reduced to 6 0
for design speeds=70 km/h, and to 5 O for design speeds < 60 km/h

4 Restncted to 5-lane sections with design speeds < 60 km/h On
reconstruction projects where existing curb locations are fixed due to
severe nght of way constraints, the mimmum width may be reduced to 3 0
These flush medians are to include sections of raised, restnctive i1slands
for pedestnan refuge and to conform with the "Multlane Facilities Median
Policy” and the Access Management Rules

MEDIAN WIDTHS
Table 2.2.1
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2.3 Shoulders

WIDTHS (METERS)
P,
WITHOUT SHOULDER GUTTER WITH SHOULDER GUTTER SLoPES
HIGHWAY TYPE FULL WIDTH PAVED WIDTH FULL WIDTH PAVED WIDTH NORMAL
Median Median Median Median Median
Outside Or Outside Or Outside Or Outside Or Outside or
Left Left Left Left Lef?
4-Lane Or More 36 36 30 30 47 47 24 24 06
3-Lane 36 36 30 30 47 47 24 24 06
05
2-Lane 36 24 30 12 47 41 24 18
HOV Lane NA 42 NA 30 NA NA NA NA NA | 05®
FREEWAYS
One 1-Lane Ramp 18 18 12 06 35 35 12a 12
Way) 2-Lane Ramp 30 24 24 12 47 41 24 18
Non-interstate
2-Lane Ramp 36 24 30 12 47 41 24 18
Interstate
05
C-D Road 18 18 12 06 35 35 12 12
1-Lane
C-D Road 36 24 30 12 47 41 24 18 06
2-Lane
C-D Road 36 36 30 30 47 47 24 24
3-Lane
C-D Road 36 36 30 30 47 47 24 24 06
> 3-Lane
Auxilary Lane
Cimbing & 36 NA 30 NA 47 NA 24 NA NA
Weaving
Auxiliary Lane
Masnéne
Tef;ma' Ramp 24 NA 18 NA 35 NA 12 NA NA
2 _L"L“n." Ramp 36 NA 30 NA 47 NA 24 NA NA
See COLLECTORS Table 2.34
Frontage Road For Local Roads And Streets See The FDOT ‘Manual Of Uniform Mirumum Standards For Design,
- | Construction And Maintenance For Streets And Highways'
Shoulders shall extend 1 2 back of shoulder gutter and have a 0 06 slope back toward the gutter
=4 0 06 when 4 lanes or more combined
A Shoulder pavement less than 1 8 in width and adjorrung shoulder gutter shall be the same type, depth and slope as the
ramp paverment

SHOULDER WIDTHS AND SLOPES
Table 2.3.1
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2.3 Shoulders

WIDTHS (METERS}
WITHOUT SHOULDER GUTTER WITH SHOULDER GUTTER SLOPES
HIGHWAY TYPE FULL WIDTH PAVED WIDTH FULL WIDTH PAVED WIDTH NORMAL O]
Median ¥ Median fedian Median Median
Outside Or Outside Or Outside Or Outside Or Qutside Or
Left Left Left Left Left
36 36 15 12 47 47 24 24
4-Lane 30 30 15 12 47 47 24 24 06
24 24 15 12 41 41 18 18
36 36 15 009 47 47 24 24
3-Lane 30 30 15 00 ¢ 47 47 24 24
24 24 15 00 ¢ 41 41 18 18
36 24 156 00 ¢ 47 41 24 18
2-Lane 30 24 156 00 ¢ 47 41 24 18 05
24 18 15 00 ¢ 41 35 18 12
1-Lane Ramp 18 18 12 06 35 35 124 12
! 2-Lane Ramp 30 18 i5 06 47 41 24 18
‘ C-D Road
; 1-Lane 18 18 12 06 35 38 12 12
06
ARTERIALS | C-D Road 24 18 15 00 41 35 18 12
Divided 2-Lane
(Lanes One Same
Way) Auxibary Lane S:rge As S;l:e Silge
Chmbing & Travel NA Travel NA Travel NA Travel NA NA
Weaving Lanes Lanes Lanes Lanes
Auxihary Lane
L Maiwniine
: Terminal
1-Lane Ramp 24 NA 156 NA 35 NA 12 NA NA
2-Lane Ramp 36 NA 15 NA 47 NA 24 NA NA
' Auwxbary Lane SZ’:‘; Sf‘r;ne
At-Grade
ntersecton L’;‘;"s’ [;fs’ 15 00 35 NA 12 NA 05- 06
i See COLLECTORS Table 23 4
H Frortage Road For Local Roads And Streets See The FDOT Manual Of Uniform Mimimum Standards For Design Construction
‘ And Maintenance For Streets And Highways

(o

>

%

o

Shoulcers shall extend 1 2 back of shoulder gutter and have a 0 06 slope back toward the gutier

Shoulaer tpavement less than 1 8 1n width and adjorning shoulder gutter shall be the same type depth and slope as the ramp
pAEmEn

Shoulder shali be paved full width through rall-h;?hway at grade crossings, extendlrég a muinimum distance of 7 6 on each side
of the crossing measured from the outside rail For additional information see Standard Index No 17882

Paved 0 6 wide where turf 1s difficult to establish Paved 1 2 wide (Sa) in sag vertical curves, 30 m minimum either side of the low
;%)mt,dagg_ (b) on the low side of superelevated traffic lanes extending through the curves and approximately 90 m beyond the
an

_—— High Volume Highways

ARY

| — Nonmal Volume Highways
L Low Volume Highways

LEGEND FOR VALUES

SHOULDER WIDTHS AND SLOPES
Table 2.3.2

2-29




2.3 Shoulders

WIDTHS (METERS) SLOPES
HIGHWAY TYPE WITHOUT WITH o)
SHOULDER GUTTER | SHOULDER GUTTER || NORMAL
FULL Q| rfu PAVED
WIDTH | PAVEDWIDTH | WIDTH WIDTH
36 15 47 24
Mult--L. 30 15 47 24
ulti-Lane @ Yy i o 24
36 15 47 24
2-Lane 30 15 47 24
24 15 41 18
ARTERIALS Same 06
Undivided Auxihary Lane As 15 35 12
(Lanes Two-Way) At-Grade Intersection Travel
Lanes

Frontage Road

See COLLECTORS Table 2 3 4

For Local Roads And Streets See The FDOT
‘Manual Of Uniform Mimmum Standards For
Design, Construction And Maintenance For
Streets And Highways'

[®]  Shoulders shall extend 1 2 back of shoulder

gutter

B Shoulder shall be paved full width through rail-
distance of 7 6 on each side of the crossing m
information see Standard Index No 17882

© Al multi-lane facilties shall conform to the Department

No 000-625-015

High Volume Highways

x|

X Normal Volume Highways
x/ — Low Volume Highways

LEGEND FOR VALUES

gutter and have a 0 06 slope back toward the

highway at grade crossings, extending a minimum
easured from the outside rail For additional

"Multilane Faciliies Median Policy”, Topic

SHOULDER WIDTHS AND SLOPES
Table 2.3.3
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2.3 Shoulders

WIDTHS (METERS)
SLOPES
WITHOUT SHOULDFER GUTTER WITH SHOULDER GUTTER
FULL PAVED WIDTH FULL PAVED WIDTH
HIGHWAY TYPE WIDTH WIDTH NOKMAL &)
Median Median Median Median Medsan
or a Or or Or or
Outside Left Outside Left Ouiside Left OQutside Left Outside Left
36 36 15 000 47 47 24 24
3-Lane 30 30 15 00@ 47 47 24 24
24 24 15 00® 41 41 18 18
COLLECTORS 36 24 15 00@ 47 41 24 18
Pvaed 2-Lane 30 24 15 00® 47 47 24 18 06 o
_Lanes 24 18 15 | 00® 41 35 18 12 z
S -Way) i
Auxihary Lane Szme SZme | !
At-Gred s s ‘
;,,fe,:zc:,on Travel Travel 15 12 35 NA 12 NA
Lanes Lanes
36 15 47 24
Mutt-Lane © 30 15 47 24
24 15 35 18
COLLECTORS 36 15 47 24
‘ ’v’*jf“"ded 2-Lane 30 15 47 24 06
H anas h
 TweWss) 24 15 35 78
{
Auxihary Lane Same Same
At-Grade As As 35 12
Intersection Travel Travel
Lanes Lanes !

Shoulders shall extend 1 2 back of shoulder gutter and have a 0 06 slope back toward the gutter

f1  Shoulder shall be paved full width through rail-huighway at grade crossings, extending a mirimum distance of 7 6
on each side of the crossing measured from the outside rail  For additional information see Standard Index No

irgas

The median shoulder may be paved 0 6 wide in areas of the State where establishing and mamtaining turf is

N difficult, however, shoulders shall be paved 1 2 wide (a) in sag vertical curves, 30 m minimum either side of the
' low point, and (b) on the low side of superelevated traffic lanes, extending through the curve and approximately
90 m beyond the PC and PT

_— High Volume Highways
1~ Nonral Volume Highways

X
;///w Low Volume Highways
LEGEND FOR VALUES

& Al mulfi-lane faciities shall conform to the Department "Muliilane Facilities Median Policy”,
Topic No 000-625-015

SHOULDER WIDTHS AND SLOPES

Table 2.3.4
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Shoulders
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2.4 Roadside Slopes

RURAL & URBAN FREEWAYS RURAL ARTERIALS AND URBAN ARTERIALS AND
TYPE OF RURAL ARTERIALS AND COLLECTORS WITH PROJECTED 20 COLLECTORS WITH CURB &
FACILITY COLLECTORS, WITH YR ADT LESS THAN 1500 AND RURAL | GUTTER
PROJECTED 20 YEAR ADT OF LOCALS, URBAN ARTERIALS AND
1500 OR GREATER COLLECTORS WITHOUT CURB &
GUTTER
DESIGN SPEED DESIGN SPEED
80 km/h OR GREATER ALL SPEEDS 80 kmv/h OR LESS
Height Height Height
(meter) Rate (meter) Rate {meter) Rate
00-15 16 00-15 | 16 except where RW
1s msufficient, then 1 6
15-30 1 6 fo edge of toedgeofCZand 13 1 2 to suit propertly
Front CZand 14 will be permitted owner, not flatter
Slope All than 16 RM cost
3060 1 6 to edge of 15-60 | 16to edge of CZ and must considered for
CZand 13 1 3 except where RW high fill sections in
1s insufficient then 1 2 urban areas
>60 12 (with will be permitted
guardrail)
Back 140r13wtha 1 2 or to suit
Slope All standard width All 1 4 when RIW Al property owner
trapezoidal ditch permitsor 13 Not flatter than
and 1 6 front 16
slope
Transverse 1 10 or flatter
Slopes All (freeways) Al 14 All 14
1 4 (others)
Roadside Slopes
Table 2.4.1
2-34 Revised July 1, 1995
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2.5 Borders

| Border :

Roadway l:/— Shoulder Point
—_—T

BORDER

TYPE FACILITY MINIMUM WIDTH (METERS)

FREEWAYS (INCLUDING 250
INTERCHANGE RAMPS)

ARTERIALS
COLLECTORS 120
Design Speed > 80 km/h

ARTERIALS
COLLECTORS

Design Speed < 80 km/h

100

HIGHWAYS WITH FLUSH SHOULDERS
Table 2.5.1
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2.5 Borders

K‘ R/W Border

I Buffer
' . . -
. Strip Sidewalk Buffer Strip Curb Traveled Way
. ' =
)
BORDER
MINIMUM WIDTH (METERS)
TYPE
EACILITY BIKE LANES OR OTHER
TRAVEL LANES AT CURB AUXILIARY LANES AT CURB
ARTERIALS
COLLECTORS 42 36
Design Speed2> 70 km/m
ARTERIALS
COLLECTORS 36 30
Design Speed < 60 km/h
URBAN COLLECTOR
STREETS 30 24

Design Speed < 50 km/h

HIGHWAYS WITH CURBS AND CURB AND GUTTER
Table 2.5.2
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2.6 Grades

2.6.1 Criteria For Grade Datum

1 Roadway Base Clearance Above Design High Water Elevation
Freeways and rural multi-lane mainline
Ramps (proper)
Low point on ramps at cross roads
Rural two-lane with design year AADT greater than 1500 VPD
All other facilities including urban

2 Bndge Vertical Clearances
See Vertical Clearances For Bridges, Table 2 10 1

2.6.2 Length Of Grade On Curb And Gutter Sections

A minimum of 75 m between VPI's

2.6.3 Grades On Curb And Gutter Sections

A minimum grade of 0 3%

See Table 2 6 1 for maximum grades

2-37
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2.6 Grades

MAXIMUM GRADES IN PERCENT

DESIGN SPEED (km/h)
TYPE OF FLAT TERRAIN ROLLING TERRAIN
HIGHWAY AREA
5060|7080 |90 /00|10 50160|70|80 | 90|i00 110
Rural
FREEWAYS (/) —|—]44|3(3|3|—]|—|5|51{4 41 4
Urban
Rural —1 5| 5| 4 —
ARTERIALS (3) |-0979 1313 6|6]514| 44
Urban 8l 717]|16|5|5|—|9]| &8 8l716| 6|—
Rural 7717|165 5l4]|9]|8g 81716 6]5
COLLECTORS (3) | Urban 91919716165 {ulwlolsl7 716
Industrial (2) 4 4| 4 3131 3|—1|5 51514 41 4| —
FRONTAGE ROADS Require Some Criterig As Collectors.
[ RAMPS DESIGN SPEED ( km/h ) < 30 40 to 50 60 70 to 80
GRADES (%) 6 To & 5To7 4 To 6 3 To5

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

(1) Interstate designed to 110 km/h will be restricted to 3% maximum grode.
(2) Areas with significant ( 10% or more ) heavy truck traffic

(3) On 2-iane highways critical length of upgrades shall not be exceeded.

Critical lengths are those which reduce the speeds of 180 kg/kW trucks
by more than 15 km/h

MAXIMUM GRADES
Table 2.6./

DESIGN SPEED
km/h 30 40 50 60 80 90 100 /10

MAXIMUM CHANGE IN
GRADE IN PERCENT .20 | .10 1.00 | .80 .60 50 .40 .20

MAXIMUM CHANGE IN GRADE W/ THOUT VERTICAL CURVES
Table 2.6.2

2-38



2.7 Sight Distance

MINIMUM STOPPING SIGHT DISTANCE (METERS)
(Based on height of eye of 1 070 m and height of object 0 150 m above road surface)
GRADES OF 2% OR LESS
%%Zlgg FREEWAYS
(kmmh) ARTERIALS COLLECTORS
Interstate Other
40 —_— — — 45
50 — — 60 80
60 — — 85 80
70 — 110 110 100
80 —_— 140 120 120
90 170 150 145 140
] 100 190 175 170 160
110 225 210 200 —
ADJUSTMENT IN DISTANCE FOR GRADES GREATER THAN 2%
INCREASE IN LENGTH FOR DOWNGRADE n DECREASE IN LENGTH FOR UPGRADE (m)
DESIGN (m)
s(:,,E,f,f Grades | Grades
3% | 4% | 5% | 6% | 7% | 8% | 9% " 3% | 4% | 5% | 6% | 7% | 8% | 9%
40 3 3 3 6 6 9 9 3 3 3 3 3 3 6
50 3 6 6 9 9 12 | 12 { 3 3 3 6 6 6
60 | o 9 | 12| 15| 18 2%3 6 |6 |6 |6 |o]e
70 6 9 12 15 18 | 25 | 27 6 6 6 9 9 12 12
80 4 9 12 18 | 20 | 25 | 30 | — 6 9 9 12 12 15 | —
90 12 15 { 20 | 25 | 30 | 35 | — 6 9 12 12 15 15 | —
100 15 | 20 | 27 | 34 | 40 | — | ~— 9 12 15 | 15 18 | — -
110 18 | 25 | 30 | 40 | 45 | - —_ 12 12 15 18 | 20 | — —
MINIMUM STOPPING SIGHT DISTANCE
Table 2.7.1
MINIMUM PASSING SIGHT DISTANCE (METERS)
(Based on height of eye of 1 070 m and height of object 1 300 m above road surface)
Design Speed (kmmh) 40 50 60 70 80 80 100
2Lane, 2-Way 285 345 410 485 545 605 670
MINIMUM PASSING SIGHT DISTANCE
Table 2.7.2
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2.8 Curves

2.8.1 Horizontal Curves

MAXIMUM DEFLECTION WITHOUT CURVE (DMS)

TYPE FACILITY V270 km/h V=60 km/h
Freeways 0° 45' 00" NA
Without o , " o , ,
Arterials Curb & Gutter 0° 45'00 2° 00' 00"
And Collecto . o
" eerers Curb & Gutter 1° 00" 00 2° 00" 00

Where V=Design Speed

MAXIMUM DEFLECTIONS WITHOUT HORIZONTAL CURVES
Table 2.8./

LENGTH OF CURVE (METERS)

Freeways 6V,
Arterials 3V
Collectors 3V2

Where V=Design Speed ( km/h)

than 3V

than 120 m

I When 6V cannot be attained, the greatest
attainable length shall be used, but not less

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

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

LENGTH OF HORIZONTAL CURVES
Table 2.8.2
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2.8 Curves

2.8.1 Horizontal Curves

MINIMUM RADIUS (m)
URBAN
RURAL ENVIRONMENT
(e mox=0.05)
Design ENVIRONMENT -
Speed (e max=0.10) Without Curb With
( km/h ) (R min. ) And Gutter Curb And Gutter
: (R min.) {R min, )
40 45.0 600 60.0
50 750 99.0 99.0
60 15 0 /150 0 /150 0
70 160 O 215.0 215.0
80 210.0 2800 280.0
90 2750 376 0 _—
100 360 0 493.0 _—
1o 455 0 636 0 —_
Interstate- 5850 m Minimum Rodius ( Maximum Curvature ) (e max=0.10 )

MAXIMUM CURVATURE OF HORIZONTAL CURVE
(Using Limiting Values Of "e" and "f")

Table 2.8.3

MINIMUM RADIUS (m)
Design Speed ( km/h) Radius
50 1165 0
60 745 0
70 2330.0
80 2500.0
90 3495.0
100 3790.0
(] 4350 0

MAXIMUM HORIZONTAL CURVATURE
USING NORMAL CROSS SLOPES

Table 2.8.4
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2.8 Curves
2.8.2 Vertical Curves

K VALUES FOR CREST CURVES

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

A=Algebraic Differance In Grades, Percent

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

Service Interchanges K values for ramp crest vertical curves at freeway terminals
are not to be less than the freeway K values K values for
other ramp sag vertical curves are not to be less than
artenal K values

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

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

All Facilties  The lengths of crest vertical Curves are not to be less than 0 6 times
the design speed (km/h) expressed in meters

MINIMUM LENGTHS OF CREST VERTICAL
CURVES BASED ON STOPPING SIGHT DIS TANCE
Table 2.8.5
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2.8 Curves

2.8.2 Vertical Curves
K VALUES FOR SAG CURVES
Design Speed FREEWAYS ARTERIALS | COLLECTORS
(km/h) Interstate Other
40 -_— - 10 10
50 —_ - 12 12
60 - — 18 18
70 —_— 25 25 20
80 —_ 30 25 25
90 40 40 35 30
100 50 45 40 40
110 52 50 45 —_
Length, L=KA
Where L= Minimum Length (Meters)
K=Constant

A=Algebraic Differance In Grades, Percent

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

Service Interchanges K values for ramp sag vertical curves at freeway terminals
are not to be less than the freeway K values K values for
other ramp sag vertical curves are not to be less than
artenal k values

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

Artenals and Collectors The minimum lengths of sag vertical curves for highways
with design speeds of 90 km/h or greater are as follows
Design Speed (kmh) 90 100 110
Minimum Length (m) 75 90 115

All Faciliies  The lengths of sag vertical curves are not to be less than 0 6 times the
design speed (kmv/h) expressed in meters

MINIMUM LENGTHS OF SAG VERTICAL CURVES BASED ON
STOPPING SIGHT DISTANCE AND HEADLIGHT SIGHT DISTANCE
Table 2.8.6
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2.9 Superelevation

TABULATED VALUES
Radius Design Speed ( km/h )

(m) 50 60 70 80 90 100 o

4600 | NC NC NC NC NC NC NC

4500 RC

4400

4300

4200

4/00

4000

3900

3800 NC

3700 RC

3600

3500

3400

3300

3200 RC

3100 AC 021

3000 RC 021

2900 022

2600 RC_ | 022

2700 02l | 023

2600 AC 021 | 024

2500 RC 022 | 025

2400 023 | 026

2300 RC | 024 | 027

2200 02_| 025 | 029
NC .02/ | 026 | 030

2000 RC ozz2 | o7 | o032

900 RC 1023 | 029 | 033

1800 021 | 024 | 030 | 035

700 02 | 02 | 0321 037

%600 NC 023 | 027 | 034 | 039

1500 RC | RC | 024 | 029 | 036 | o4

1400 02l | 026 | 03/ | 038 | 043

1300 022 | 027 | 033 | 040 | 046

12001 NC | RC | 024 | 030 | 036 | 043 | o050

#0 | RC 1021 | 026 | 032 | 039 | 046 | 059

1000 022 | 029 | 035 | 043 | 05/ | 059

900 025 | 032 | 039 | 046 | 056 | 065

800 | RC | .027 | 035 | 043 | 05/ | 062 | o7

700 | 023 | 03/ | 040 | 048 | 057 | 070 | 080

600 | .027 | 035 | 045 | 055 | 066 | 078 | 089

500 | 03 | o4 | 052 | 064 | 075 | 068 | 099

950 | 034 | 045 | 057 | 069 | 081 | 093 oSO

400 | 038 ] 050 | 063 | 075 | 067 | 099 |o =0

320 | 042 1.056 | 065 | 082 | 093 [ SO| <7

300 | 048 | 063 | 07 [ 089 [ 10 |o €8

250 | 056 | 077 | 085 | 0% Jg co| O

200 | 066 | 06 | 095 |5 Solo g

75 1.072 | 067 | 0 |o 5o 8

50 [.078 [ 093 | _co| =Y

/25 | .086 | 099 |SE€Q

100 | 094 « -

NC = Normal Crown
RC +« Reverse Crown (002}

on
R min
« /5.0

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

€ max=0.10

Table 2.9./
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2.9 Superelevation

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




2.9 Superelevation

TABULATED VALUES
RG%US Design Speed ( km/h )
(m) 50 60 70 80
1000+ NC NC NC NC
900 NC
800 RC
700
600 NC
500 RC
450
400 NC RC
350 RC 0.023
300 RC 0.036
275 NC 0.02/ 0.046
250 RC 0.029 | Rmin. -
225 RC 0.04/ | 267.9
200 0.020 | Rmin. -
75 0.03/ 213.4
150 0.046
125 RC Rmin. =
100 0.034 146.3
Rmin. =
87.2
NC = Norma/ Crown
RC = Reverse Crown (0.02 )

SUPERELEVATION RA
AND HIGH SPE

-\

€ max =0.05
Table 2.9.2
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2.9 Superelevation

SUPERELEVATION RATES FOR URBAN HIGHWAY
AND HIGH SPEED URBAN STREETS

€ max=0.05
Figure 2.9.2
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2.9 Superelevation

SLOPE RATES FOR STRAIGHT LINE
SUPERELEVATION TRANSITIONS

Design Speed (km/h)
SECTION 70-80 | 90-100 110
SLOPE RATES
2lane & 4 Lane 1 200 1225 1250
6 Lane 1160 1180 1200
8 Lane 1150 1170 1190

The length of superlevation transifion is to be determined
by the relative slope rate befween the travel way edge of
pavement and the profile grade, except that the mmmimum
length of transition shall be 30 m

For additional information on transitions, see the Roadway
and Traffic Design Standards, Index 510

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

SLOPE RATES FOR STRAIGHT LINE
SUPERELEVATION TRANSITIONS

50 km/h 1100
60 kr/h 1125
70 - 80 km/h” 1150

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

The length of superlevation transition 1s to be determined by the relative
slope rate between the travel way edge of pavement and the profile grade,
except that the minimum length of transition shall be 15 m for design
speeds under 60 km/h and 23 m for design speeds of 60 km/h or greater
For additional information on transitions, see the Roadway and Traffic
Design Standards, Index 511

SUPERELEVATION TRANSITION SLOPE RATES FOR URBAN

HIGHWAYS AND HIGH SPEED URBAN STREETS
Table 2.9.4
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2.10 Vertical Clearances

2.10.1 Bridges
CLEARANCE , , ; (METERS)
Roadway
FACILITY TYPE Or Railroad Roadway Pedestnan
Over Over Over
Roadway , | Railroad 34 | Roadway ,
Freeways
And 49 7.0 52
Artenals
Collectors
And 49 70 52
Others

1 Clearance Measurement
The least vertical distance between the bndge structure and
the surface of the roadwa y (traffic lanes and shoulders) or the
top of the highest rail

2  Allowance To Be Added For Future Underpass Resurfacing On
Rural Sections
100 mm over flexible pavements
150 mm over ngid pavements

3  Allowance To Be Added For Rail Resurfacing (Track Raised)
300 mm for conventional railroads |
Others-see footnote No. 4.

4  OverHigh Speed Rail Systems
See Department guidelines and specifications for Intermediate
Class Rail Operations entitled *Standard Specifications For
The Design And Construction Of Railwa ys*”

5 Clearance Over Waterwa ys
See Department Drainage Manual', Topic No 625-040-001,
Vol 1,Ch 4

VERTICAL CLEARANCE FOR BRIDGES
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2.10 Vertical Clearance
2.10.2 Signs

Overhead Sign Structures:
5.2 m over the entire width of the pavement and shoulder

to the lowest sign component.

Allowance to be added for futrure resurfacing on rural

sections:
100 mm over flexible pavements
150 mm over rigid pavements

2.10.3 Signals

1. Span Wire Mounted:
5.2 m between the pavement and the bottom of any signal
assembly.

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

Allowance to be added for future resurfacing on rural
sections:

100 mm over flexible pavements

150 mm over rigid pavements

3. Truss Mounted:
5.2 m over the entire width of the pavement and shoulders
to the lowest signal or lowest member of the horizontal

truss.

Allowance to be added for future resurfacing on rural

sections:
100 mm over flexible pavements
150 mm over rigid pavements
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2.11 Horizontal Clearances

PLACEMENT

Placement shall be in accordance with the Roadway and Traffic Design
Standards Placement within sidewalks shall be such that an

unobstructed sidewalk width of 1.2 m or more (not including the width of
curb) 1s provided.

SUPPORTS

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

Overhead sign supports shall be located outside the clear zone unless
shielded

HORIZONTAL CLEARANCE FOR TRAFFIC CONTROL SIGNS

Table 2.11.1

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

Rural (Flush Shoulders)
6.1 m from the travel lane, 4.3 m from auxiliary lane
COQII\E;E'_’,VTZI\%NAL (may be clear zone width when clear zone is less than 6 1 m)
PLACEMENT Urban (Curb and Gutter):
From nght of way line to 1.2 m back of face of curb (may be 0.8 m
back of face of curb when all other alternatives are deemed
impractical) Placement within sidewalks shall be such that an
unobstructed sidewalk width of 1 2 m or more (not including the
width of curb) is provided.
TI%IZ{%‘:IZT Outside of the clear zone unless shielded

HORIZONTAL CLEARANCE FOR LIGHT POLES

Table 2.11.2
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2.11 Horizontal Clearances

Shall not be located within the limited access nght of way

Shall not be located in the median.

Flush Shoulders-
Not within the clear zone Install as close as practical to the nght of way without
aenal encroachments onto pnvate property.

Curb or Curb and Gutter:
At the RV line or as close to the R/W line as practical. Must maintain 1.2 m
clear from face of curb. Placement within sidewalks shall be such that an
unobstructed sidewalk width of 1.2 m or more (not including the width of the
curb) i1s provided.

Note. Honzontal clearance to mailboxes is specified in the construction details
contained in Index No 532

HORIZONTAL CLEARANCE FOR
UTILITY POLES, FIRE HYDRANTS, ETC
Table 2.11.3

Shall not be located in medians

Should be located as far from traffic lanes as practical Placement within sidewalks
shall be such that an unobstructed sidewalk width of 1 2 m or more (not including the
width of curb) 1s provided

HORIZONTAL CLEARANCE TO SIGNAL POLES
AND CONTROLLER CABINETS FOR SIGNALS
Table 2.11.4

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

Flush Shoulders
outside the clear zone

Curb or Curb and Gutter
1 2 m from face of outside curbs
1 8 m from edge of inside traffic lane where median curb is present

HORIZONTAL CLEARANCE TO TREES
Table 2.11.5
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2.1l Horizontal Clearances

36 m For Shoulders 30 m And Wider,2 4 m For Medion
Shoulders 2 4 m Or Less In Wdth, and, Shoulder
Traffic Lanes | Width Plus 0 6 m For All Other Shoulders. N

] |
L

/7, —

TT —

[

|

WITHOUT SHOULDER GUTTER

150 mm

Edge Of Shoulder Pavement

Shoulder Guﬁer

__.____J

=
I_J
WITH SHOULDER GUTTER

For Additional Information See Section 2 3 Shoulders

RURAL (FLUSH SHOULDERS )

Vories

,&mr

Face Of Curb ‘

Edge Of Pavement ~
rj/ o Cl““r—'““t:l—“’
i =1 B

Flush With i 8 m Or Greater Desirable
r\* 4]

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

URBAN (CURB AND GUTTER)

For Additional Information See Standard Index 400 For Location Details

HORIZONTAL CLEARANCE TO GUARDRAIL
Figure 2.1l.1
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2.12 Clear Zone

- _ liz -
S N ez ez

cebee. TTTPTTTYSL L Le--

TWO-LANE / TWO-WAY . ¢
AN

>

cz

"""""" MULTLLANE

CLEAR ZONE WIDTH (METERS)

FLUSH SHOULDERS
Design
Speed 21500 AADT <1500 AADT
km/h Travel Lanes & | Auxilary lanes | Travel Lanes & | Auxihiary Lanes
Muilti-Lane & Single Lane Multi-Lane & Single Lane
Ramps Ramps Ramps Ramps
<70 54 30 48 30
70 73 42 60 42
80 73 42 60 42
90 91 54 73 42
>90 110 73 91 54

Above clear zone widths are for side slopes of 1 4 or flatter Applies to highways with flush
shoulders only May be n rural or urban locations

AADT= Mainlne 20 year projected annual average daily traffic

Where accident history indicates need, or where specific site investigation shows definitive
accident potential, clear zone widths shall be adjusted on the outside of honzontal curves with
flush shoulders in accordance with Table 2 12 2

Clear zone widths are measured from the edge of the traveled way

CLEAR ZONE WIDTHS
Table 2.12.1
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2.12 Clear Zone
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2.14 Interchanges

RAMP WIDTHS
RADIUS 1-LANE 2-LANE
To Inside
of Curve ; ;
(METERS) Traveled Way Width Traveled Way Width | Traveled Way Width
+ Qutside Paved
Shoulder Width
Case I-C Case /I-B Case llI-A
METERS
150 69 75 87
250 57 69 81
300 54 66 78
500 51 63 75
750 48 63 75
100 0 48 60 72
1250 48 60 72
150 0+ 45 60 72
These values are aplicable for interchange ramp terminal design
For case application, see AASHTO and the Roadway and Traffic Design
Standards, Index 525
" Do not deduct for the presence of stabilized or paved shoulder

RAMP WIDTHS
Table 2.14.1
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TRAFFIC DESIGN CRITERIA

2.15 Lighting Criteria

CONVENTIONAL LIGHTING-ROADWA YS
ROADWAY ILLUMINATION LEVEL UNIFORMITY RATIOS
CLASSIFICATIONS AVERAGE INITIAL (LUX) AVGMIN MOCUMIN
INTERSTATE, EXPRESSWAY,

FREEWAY & MAJOR ARTERIALS 16 41 Orless 101 Orless

ALL OTHER ROADWAYS 11 41 Orless 101 Orless
*PEDESTRIAN WAYS AND .

BICYCLE LANES 25 41 OR Less 10 1 or Less

Note: These values should be considered standard, but should be increased if

necessary to maintain an accep

should be one and one-half values

table uniformity ratio  The maximum value

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

Table 2.15.1

2-57
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HIGHMAST LIGH TING-ROADWAYS
ROADWAY ILLUMINATION LEVEL UNIFORMITY RATIOS
CLASSIFICATIONS AVERAGE INITIAL (LUX) AVGMIN MAXMIN
INTERSTATE, EXPRESSWAY,
FREEWAY & MAJOR ARTERIALS 9 to11 31 Orless 10.1 OrlLess
ALL OTHER ROADWAYS 9to11 31 Orless 10:1 OrlLess
Table 2.15.2



2.15 Lighting Criteria

UNDERDECK LIGHTING- ROADWAYS

LUMINAIRE TYPE LIGHT SOURCE MOUNTING LOCATION
PIER CAP 150 watt to 250 watt HPS Pier or Pier Cap
PENDANT HUNG 150 watt to 250 watt HPS Bndge Deck

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

Underdeck highting 1s accomphshed by mounting either pier cap or
pendant hung fixtures under the bndge structure

Pier cap luminaires should be installed when bndge piers are located less
than 4 6 meters from edg of travel lane

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

Table 2.15.3
REST AREA LIGHTING
’U-UL"I”:_’(‘/’E‘LT ION UNIFORMITY RATIOS
AREA ILLUMINATED
AVERAGE INITIA
(LUX) L AVG./MIN MAX/MIN
ENTRANCE & EXIT 16 4:1 Or Less 10:1 OrlLess
INTERIOR 16 4.1 Orless 101 OrLess
ROADWAYS

PARKING AREAS 16 41 Orless 10:1 Orless

Table 2.15.4
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MOUNTING HEIGHT RESTRICTIONS

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

Table 2 15.5
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Chapter 3

3.1  General

Earthwork 1s a genernic term for all items of work, matenals and operations required to construct
the excavated areas and the embankments of a highway project. Sections 120 and 125 of the
Standard Specifications define the terms, method of measure, basis of payment and pay items
associated with earthwork.

In general, earthwork on a highway project consists of :

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

(2)  Unclassified Excavation - Excavation, removal and disposal of matenal, for pipe
culverts, bridge foundations, box culverts, storm sewers, inlets, manholes and similar 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 does not include
compacted backfill to replace subsoil excavation.

4 Subso1l earthwork - Excavation, removal and disposal of muck, clay, rock or any
other matenal that 1s unsuitable 1n 1its onginal position and that 1s excavated below the bottom of
the finished grading template, all suitable matenal excavated within the above limits 1n order to

excavate the unsuitable matenal, and the backfill necessary to replace the excavated matenal

3-1 Revised January 1, 1996
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EARTHWORK

BASIC PROCESS

The most important operation involving earthwork 1s constructing the roadbed The
roadbed 1s constructed by excavating soil from cuT sections — and placing soil as
embankments In FILL sections In cut sections, the roadbed s built below the natural
ground — the natural ground is excavated to the elevation of the proposed roadbed In fill
sections, the roadbed is built above the natural ground — the earth fill 1s on an

embankment

t (>-
FILL SECTION-- cuT secTion

Eorth fllled In over
notural ground

— — v wme

Front slope Noturel ground Fintshed groding tempicte Bock sfope

Exhibit 3-A
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The Department uses a system of soil classificaion which places materials into groups and
subgroups based on soil fracture, liquid limit and plasticity index. This classification determines
if and where the matenals may be placed or left in their onginal position on a highway project
The designer cannot determine the proper removal and utihization of earthwork matenals until the
soils survey, testing and classification of matenals has been performed by a qualified geotechnical
laboratory. For more details, see the Volume II of the Plans Preparation Manual (Enghish

version) and Index 505, Roadway and Traffic Design Standards.
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33 Removal and Utilization

Earthwork 1s a2 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

simple task, but with proper care and attention, very accurate quantities can be determined

3 31 Cntena for Earthwork Details

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

sections to accurately determine quantities

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

chapter
Additional cnitenia used for plotting the earthwork details are found 1n the Standard

Specifications, Section 120, the Roadway and Traffic Design Standards, Indexes 500 and
505; and Volume II of the Plans Preparation Manual (English version)
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3.3.2 Cross Sections - A Desien Tool
Roadway cross-sections cannot be finalized until 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, mlets and special ditch grades. Preliminary cross sections are also used in
performing the Soils Survey. Cross section templates should be plotted as soon as the

alignment, grades and typical section details are established.

The nterval selected for showing cross sections 1n the plans will vary according to project
specific factors For new construction and reconstruction the normal interval for cross
sections 1s 50 meters for rural projects and 20 meters for urban projects. These intervals
may also be appropnate on RRR projects depending on the vanability of earthwork along
the project. Other factors which may influence the frequency of cross sections include the
presence of intersections, extent of driveway and turnout construction or reconstruction,

ADA related work, drainage improvements, etc.
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3.4

E I] l Q | . I [
3.4.1 Method of Calculating
Earthwork quantibies can be accurately determined by computer or by plan calculation, 1f
proper care 1s taken. Therefore, the specifications allow 1t to be designated for payment

as the ongmal plan quantity unless determined to be substantially in error Earthwork

quantities are calculated by the method of average end areas

EAL1.EA2

CUBICMETERS-

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

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

3.4.2 Sutable and Unsintable Matenals

Select matenal or suitable matenal and plastic, muck or unsuitable materials are calculated
and tabulated separately Matenal 1s also summanzed 1n pay item categories as Roadway
Excavation, Subsoil Earthwork, and Embankment or Fill The designer must be famihar
with the matenal 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 OF
CROSS SECTION SHEETS CROSS SECTION SHEETS
L L

(1) A-7MATERIAL
A-8 MATERIAL (S) A-2, A-3 MATERIAL
A-2-5, A-2-7, A-5 MATERIAL

) (3) RDWY O] ©) (7 RDWY 8)
SUBSOIL EXC FILL SUBSOIL EXC FILL
EXC EXC
A \ A \ Al vV A \ A \ A \4
. | L "

4y UNSUITABLE MATERIAL on a project may consist of one or more of the classifications shown The
tabulation should be "titled” with the actual classification for the given project as documented by the soil survey

@) SUBSOIL EXCAVATION (UNSUITABLE) 1s matenal that does not meet the specification requirements 1n its
ongmnal position 50 it must be excavated and backfilled with suitable material It must also be below the fiished grading
template to be subsoil excavation The Pay Item "Subsoil Earthwork” includes the backfill required to replace all subsoil
excavation

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

@ FILL (UNSUITABLE) 1 mutenal that does not meet the requirements for suitable material but may be utilized
1 certain areas of the embankment as mdicated 1n the Roadway and Traffic Design Standards, Index 505

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

(6) SUBSOIL EXCAVATION (SUITABLE) 1s matenial that would be acceptable n its original position, but 1t must
be excavated below the fimshed grading template 1 order to remove material below it that 1s unsuitable 1n its onginal
position (The Pay Item "Subsoil Earthwork" includes the backfill required to replace all subsoil excavation )

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

®) FILL (SUITABLE) 1s the materal utihized in the embankment n those areas calling for select matenal by the

Standards and Specifications  Fill material 1s placed above the natural ground surface up to the bottom of the finshed
grading template
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SEE STANDARD INDEXES 500 AND 305

CuTt
AREA BELOW NATURAL GROUND LINE AND ABOVE THE

BOTTOM OF THE PROPOSED ROADWAY TEMPLATE

[/////] REGULAR EXCAVATION -- SUITABLE MATERIAL
B REGULAR EXCAVATION -- UNSUITABLE MATERIAL

SUBSOIL EXCAVATION

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

ABOVE THE BOTTOM OF THE LAYER OF UNSUITABLE MATERIAL
THIS EXCAVATION IS PAID FOR AS SUBSOIL EARTHWORK

GHRE SuBSOIL EXCAVATION -- SUITABLE MATERIAL
/743 SUBSOIL EXCAVATION -- UNSUITABLE MATERI]AL

FILL
AREA BELOW THE BOTTOM OF THE PROPOSED ROADWAY TEMPLATE

AND ABOVE THE BOTTOM LAYER OF UNSUITABLE MATERIAL

FILL - SUITABLE MATERIAL (PAID FOR AS EMBANKMENT)

R FILL - SUITABLE MATERIAL (PAID FOR AS SUBSOIL EARTHWORK)
Exhibit 3-B
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3.4.3 FEarthwark Accuracv

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

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

The calculation of earthwork volumes 1s not stmple but, when performed with care and
properly checked, many of the inaccuracies common 1n earthwork quantity calculations can
be avoided. The pnmary causes for inaccurate earthwork quantities are found to be errors
in calculating end areas and choosing inappropnate 1ntervals between the cross sections
Correct methods and techmques for computing earthwork quantities will eliminate the

gross errors

3.4 31 Projects with honzontal and vertical controlled cross sections

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

calculations for venfication and future use by others

2 Plot cross section details at the largest scale the sheets will permit  This 1s
especially cntical 1f plotting 1s done manually and the end areas are to be calculated
from the plotted sections. Care should also be taken when plotting slopes that

extend over long distances
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3. If end areas are calculated from cross sections manually, show the breakdown

of areas, etc on work sheets and include these as backup in the computation book

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

station lengths.

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

lengths should be used to calculate volumes

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

length for computing volumes

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

should be taken, will help yield more accurate volumes

8. Exclude bridge spans, large culverts or other exceptions where earthwork 1s not
required

9 Include quantities for fill slopes under bnidges, at guardrail installations and at

culvert extensions. Show extended shoulder slope on cross sections at guardrail

locations (not steeper than 1 to 10 per Roadway and Traffic Design Standards,
Index 400).

10 Make sure that backfill for all subsoil excavation is included in the subsoil
earthwork 1item and not added to the fill quantities
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11. Separate all Suitable and Unsuitable Subsoil Excavation Calculate Roadway
Excavation as Suitable and Unsuitable quantities Show these end areas and
tabulations on the work sheets so they can be venfied and used by others Make
sure these quantities are tabulated in the proper columns on the cross section

sheets.

3.4.3.2 Projects without honzontal and vertical controlled cross sections

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

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

2. Workng typicals should include the station hmits of the typical, and the end
areas of all cut and fill sections. Working typicals may be placed 1n the plans, but

are not required.

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

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

typical sections showing the extended shoulder slope on cross sections at guardrail

locations (not steeper than 1 to 10 per Roadway and Traffic Design Standards,
Index 400)
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3 4.4 Vanation in Quantihes

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

during construction

3.4.5 Sequence of Construction

The designer must be aware of the Traffic Control Plan and, to some extent, the most
likely sequence of construction for the project when figuring earthwork utilization. If the
contractor cannot excavate matenal because of a detour or other TCP requirements,

different provisions may need to be made 1n the earthwork 1tems for the project

EXAMPLE A project has balanced earthwork quantities, 1 ¢ , embankment 1s balanced
by sufficient excavation to offset it The embankment 1s required 1n Phase I of the
construction Durning this Phase, the area where the excavation 1s to be obtamned 1s still
under traffic and can NOT be excavated. Unless this 1s realized and taken care of by
design, a Supplemental Agreement will most likely be required to establish a pay item for
the matenals and work. It could even result in the contractor filing a claim for delay of
the work

SOLUTION The designer should change the TCP and construction sequence to ensure
that the matenal 1n the excavation area 1s available when 1t 1s needed, 1f possible Or, 1f
the project 1s not a balanced job and already has Borrow set up as a pay item, make sure

the quantity 1ncludes a sufficient amount to cover the embankment in Phase I The
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traffic and could be excavated. Or, 1t may be necessary to set up an item for Borrow and

=
£

then pay for the excavation as Regular Excavation and waste 1t

3.4.6 Earthwork by Computer

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

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

the proposed roadway template

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

a large quantity and the area 1s removed from the project by some distance

Projects where the predominate earthwork 1tem 1s roadway excavation should designate
Regular Excavation as the pay item, then the embankment would not be paid for as a

separate 1tem, as a general rule

3 52 Borrow Excavation

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

shoulders, when appropnate for the project.

Borrow matenal, if available, may be obtained from within the right of way of the project,
including those projects where the maternal 1s to be paid for under the embankment pay

item  Each project must be analyzed to determine 1if this option 1s feasible FHWA
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concurrence 1s required on federal-aid projects prior to utihzation of the nght of way as

a source of borrow.

Obtaining matenal from the project nght of way shall not create an unsafe condition or
unprotected hazard. Proper design cniteria 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 mimimize environmental disturbance and promote a future

natural appearance.

The designer has two options for designating the method of payment for borrow
matenal 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 Distnict Matenals and Construction Offices during the design process Because
the final measurement procedures are very labor intense, the designer should
always check with construction before setting up a project for Borrow Excavation
(P1t Measure)

1. Borrow Excavation (Pit Measure) - When the designer, with input and
recommendations from construction, determines that the borrow matenal shall be
measured by pit measure, the Earthwork Summary should show the adjusted
quantity of borrow matenal estimated to be required
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EXAMPLE:- Fill (From Cross Section Totals) 253 m®

Fill Adjustment (+35%) (253 x 0 35) 89 m’
Total fill 342 m?
Roadway Excavation (Select) Deducted s m’
Borrow Excavation (Pay Item Total) 227 m®
2 Borrow Excavation (Truck Measure) - The designer's second option for

designating how borrow matenal shall be bid and paid on projects 1s truck
measure. Truck measure should be specified only for projects which require small
amounts of borrow material Typical types of projects are small resurfacing
projects, widening and safety projects When this option 1s designated, an
additional adyustment (truck) 1s added to obtain a representative volume of matenal
required. This 1s not a plan quantity item, but 1t 1s very important that the most

realistic determination of quantities possible be calculated by the designer

EXAMPLE. Borrow Excavation (As Above) 227 m®
Truck Adjustment (+25%) (227 x 0 25) 51m’
Borrow Excavation (Pay Item) 284 m’

On some projects 1t 1s desirable that construction have the flexibility to pay for the
1item 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 its in-place

volume A pay item note similar to the following should be shown in the plans
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At the contractor's option, and with the approval of the engineer,
measurement of borrow matenal 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 m®
Truck Adjustment (+25%) 57 m?
Total Borrow 284 m®

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

3.5.3 Lateral Ditch Excavation

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

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

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

cross sections, see the Plans Preparation Manual, Volume II (English version).
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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3.5.4 Subsoil Earthwork

Subsoil excavation, consists of the excavation and disposal of muck, clay, rock or any
other matenal that 1s unsuitable 1n 1ts original position and that 1s excavated below the
bottom of the finished grading template or natural ground, whichever 1s lower. Subsoil
Excavation also includes all suitable matenal (usually above the unsuitable matenal, 1.e.,
overburden) excavated within the above limits 1n order to excavate the unsuitable material.
The pay item "Subsoil Earthwork” includes all subsoil excavation and the backfill
necessary to replace the excavated maternal.

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
hmts 1n determinming the quantities for Subsoil Earthwork.

Unsuitable subsoil areas and volumes shall be tabulated on the left side of the cross section
sheets, and areas and volumes for the suitable subsoil excavation shall be tabulated on the
night side of the cross section sheets. The fill quantities (areas and volumes) on the right
shall not include areas and volumes required to backfill the excavated areas created by
subso1l removal. See example given in Section 3.4.2 of this chapter.

The payment for Subsoil Earthwork should NEVER be included 1n the pay quantities for
other items no matter how small the subsoil quantities. The Borrow Excavation pay items
should not be used on the same project where the Subsoil Earthwork pay item 1s used
Construction field personnel would not be able to determne if a truck filled with suitable
material was mntended for the replacement of subsoil excavation or for borrow matenal
needed on the project The pay 1tem for the predomunant earthwork operation Embankment
(fill) or Regular Excavation (cut) should be used n conjunction with the pay item Subsoil
Earthwork Both Embankment and Regular Excavation quantities are based on line and
grades shown in the plans and would allow construction personnel to field venfy the
quantities of matenal used on a project
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3.5.5 Channel Excavation

The pay item for Channel Excavation consists of the excavation and satisfactory disposal
of all matenal from the limuts of the channel as shown 1n the plans. This work 1s generally
called for by the plans and has lines, grades, typical sections and other details shown for
excavating a channel change or a major modification to an existing channel or stream.
This work may be significantly different from regular excavation or lateral ditch
excavation, requiring draglines, barges or other special equipment. It should be detailed,
calculated and summarized separately, in most cases.

3.5.6 Embankment

This item 1ncludes placing matenal above the onginal ground line and within the hines and
grades indicated by the plans.

When the work of constructing the embankment is shown to be paid for as Embankment,
such pnice and payment shall be full pay for all the earthwork specified in Section 120,
including all excavating, dredging, pumping, placing, compacting, dressing, and
protection of the completed earthwork. So, when Embankment (pay 1tem) 1s used, no
other earthwork 1tems are generally required. Subsoil, however, will always be paid for
as a separate item. Also, if there are large amounts of lateral ditch or channel excavation,
these should be specified to be paid for as separate items of work.

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

Generally, Embankment should be used as the pay item when the project 1s predominately
a fill earthwork project. Most new construction and major reconstruction projects should
be considered for payment under this earthwork item. The Summary of Earthwork
quantities will show the net fill quantity, with no shrinkage applied.
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Only when the 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.)

SUMMARY OF EARTHWORK

(CUBIC METERS)
ROADWAY EXCAVATION, A-2, A-3 MATERIAL = 10 000
ROADWAY EXCAVATION, A-7 MATERIAL = 800
ROADWAY EXCAVATION, A-8 MATERIAL = 1005
EXCAVATION FROM LATERAL DITCHES = ~-3.000
TOTAL ROADWAY EXCAVATION = 16 805
(ROADWAY AND DITCH)
EMBANKMENT = 27 000
SUBSOIL EXCAVATION, A-2, A-3 MATERIAL = 980
SUBSOIL EXCAVATION, A-7 MATERIAL = 1 400
SUBSOIL EXCAVATION, A-8 MATERIAL = —800

TOTAL SUBSOIL EXCAVATION 3180

3.5.7 Regular Excavation - [nmp Sum (RRR Projects only)

The Pay Item for Regular Excavation - Lump Sum (RRR Projects only) 1s to be used only
on resurfacing or minor widening and resurfacing projects which conform to the same
guidelines given in the Plans Preparation Manual, Volume II, Chapter 1, Section 1.5.

Earthwork will be paid for as Borrow Excavation (Truck Measure) and Regular Excavation
- Lump Sum (RRR Projects only). The designer will calculate these quantities based on
information obtained from the field and the proposed typical section. The designer must
conduct a through field review to ensure existing field conditions are accurately reflected
1n earthwork estimates.

Revised July 1, 1995 3-20



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

SUMMARY OF EARTHWORK
(CUBIC METERS)

FILL = 253
GUARDRAIL LOCATIONS = 70
CROSS DRAINS = 100
43

FILL ADJUSTMENT (35%) (423 x 0 35) = 148
TOTAL FILL = 571
REGULAR EXCAVATION = 218
BORROW EXCAVATION = 356
TRUCK ADJUSTMENT (25%) (356 x O 25) = 89
TOTAL BORROW EXCAVATION = 445

The pay items used will be : Regular Excavation - Lump Sum
Borrow Excavation (Truck Measure) 445 M3
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3.6 Summary

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

project, 1t 1s imperative that the designer

1. Obtan good soil survey data, especially the imits of unsuitable material within the

project limits

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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ROADSIDE SAFETY (METRIC)

4.1 Clear Zone

4.1.1 Clear Zone Concept

A sigmificant 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 serously
endangening the occupants. Roadsides are considered recoverable if there 1s a reasonable

probability of regaining control of a vehicle or bringing 1t to a safe stop.

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

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

1. Elminate the hazard.
A. Remove the hazard
B.  Relocate the hazard outside the clear zone
C.  Make the hazard traversable or crashworthy

2. Shield the hazard with a longitudinal barner or crash cushion. This

treatment should only be taken if the barner or crash cushion presents a

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

the benefits 1n terms of accident reduction

If accident data or safety reports indicate that early treatment of the hazards wiii resuit 1n

fewer or less severe accidents, designers should consider directing that those treatments

Cntena have been developed with the objective of providing the necessary recovery area
for the vehicles that might leave the roadway. The critena are based on limited empirical
data which was then extrapolated for a wide range of conditions The cnteria 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.

Chapter 2 includes critena for clear zones, as well as other design cntenia related to

highway safety for new construction or reconstruction projects
If a non-recoverable slope encroaches the clear zone, then a clear runout area should be
provided beyond the toe of slope equal to the width of the encroachment A minimum of

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

Chapter 25 provides clear zone criteria for RRR type projects
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Recovery Area And Clear Zone Distance

Recovery Area

Clear Runout
Areo Requlted

Clear Zone Distance

Non-Recoverabie

Trovel Woy Shoulder | Recoverabie Siope Slope Clear Runout Areg
14 or Fiatter Siope Steeper Than 1’6 or Filatter
{1:6 or Fiatter Desirabie) 1:4 Slope Siope Desirable

Note: These slope values are for nomenclature only.
See Chapter 2, Table 2.4.] for new construction slope criteria.
See Chapter 25 for RRR slope criteria.

Example of a Parallel Embankment Siope Design. This figure illustrates

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

zone dislance extends onto g non-recoverable slope, the portion of the clear
2one distance on such g slope may be provided beyond the non-recoverable
slope if practical. This clegr 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 variable Sloped fypical section is often
used as a compromise between roadside safety and economics. By Providing
a relatively flat recovery areg immediately adjacent to the roadway most
errant moforists can recover before reaching the steeper slope beyond.

Exhibit 4-A
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4.2 Canal Hazard Standards

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

more).

The distance from the outside edge of the through travel lane to the top of the canal side slope
nearest the road will be no less than 18 meters for highways with design speeds of 80 km/h or
greater. For highways with design speeds less than 80 km/h this minimum distance may be
reduced to 15 meters for rural highways or 12 meters for urban (curb and gutter) highways. When
new canal or roadway alignment 1s required, distances greater than these above should be
provided, if possible, to accommodate possible future improvements to the roadway (widening,
etc.).

On fill sections, a flat berm (maximum 1:10 slope) of width no less than 6 meters will be provided
between the toe of the roadway front slope and the top of the canal side slope nearest the roadway.
This minimum berm width apples to all types of lughways, both rural and urban (curb and gutter)
construction. (See Exhibit 4-B)

When the slope between the roadway and the "extended period of time" water surface is 1:6 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 is not required.

In sections with ditch cuts 6 meters will be provided between the toe of the front slope and the top
of the canal.
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Guardrail, or other protective devices shall be 1nstalled 1.5 meters from the canal front slope
where 1t 15 not possible to meet the above mimimum cntena. The design 1s complicated when clear
zone and slope cnteria are combined with canal hazard cnitenia. Extreme caution must be taken

to ensure that all critenia are met.

If the mimmum standards for canal hazards cannot be met, then the standard guardrail treatments
as provided 1n the Roadway and Traffic Design Standards should be used
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MINIMUM ST&NDARDS FOR CaNaL HAZARDS

80 km/hn Or Greater
18 0 m MIn

Less Than 80 km/h, 15 0 m Min

80 kmsh Or Greater
Less Than 18 O m

Less Than 80 km/n
tess Thon 15 0 m

70 km/h O Less
12 0 m MIn
-

70 km/n Or Less
Less Thon 12 O m

S

Exhibit 4-B



4.3 Roadside Barriers

4.3.1 Warrants

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

effectively ehminated or corrected and collisions with the hazards will be more senous
than collisions with the barners.

The length of advancement and length of need necessary to properly shield the hazard must
be determined on an installaton 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 barner:

e & O o o

Fill slopes steeper than 1:3.

Bridge piers, abutments and railing ends.

Large, non-traversable culverts, pipes and headwalls

Non-traversable parallel or perpendicular ditches and canals

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

Parallel retaining walls with protrusions or other potential snagging features.
Retaining walls at an approach angle with the edge of pavement larger than 7
degrees (1:8).

Non-breakaway sign or luminaire supports.

Trees greater than 100 mm 1n diameter measured 150 mm above the ground at
matunty. (See Roadway and Traffic Design Standards, Index 546.)

Utility poles.

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

businesses.

4.3.2 Barper Selection

Acceptable standard roadside barners are detailed 1n the Roadway and Traffic Design
Standards. They include:

Standard blocked-out W-beam on wood post (strong post).

Standard blocked-out W-beam on "C" steel post (strong post).
Standard blocked-out W-beam on wide flange steel post (strong post)
Blocked-out Thrie-Beam on any of the above post systems.

e © O O O

Standard concrete barrier wall.

Most guardrail 1nstallations 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 Thrie-Beam 1n the plans. Concrete barner wall may be used in locations where no
barner deflection can be tolerated. Other barrier designs may be required by specific site
conditions. ‘These must be called for and detailed on a project by project basts.

4.3.3 End Treatments

Non-crashworthy longitudinal barrier ends can present serious hazards if they terminate
within the clear zone. The F.D.O.T.'s crashworthy end treatments and application criteria
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are detailed 1n the Roadway and Traffic Design Standards. Other end treatments may be

required under special circumstances. Special details will be required 1n the plans, when

this 1s the case.

o It 1s very important that the flare with offset be provided exactly as shown in the
Roadway and Traffic Design Standards. The end offset should be measured off a
projection of the face of guardrail alignment immediately downstream. If the
guardrail alignment 1s on a flare off the roadway or curve, the terminal flare 1s an
additional flare. The maximum allowable cross slope 1n front of the rail 1s 1:10,
including the area in front of and the upstream approach to the end anchorage
assembly.

o Non-crashworthy end treatments will be used outside the clear zone, and at
downstream terminations which are outside 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 termnal end treatment unless other end sheilding 1s provided.

o Thrie-beam and concrete barner wall will be terminated as shown 1n the Roadway

and Traffic Design Standards.

4.3 4 Transitions

Whenever standard W-beam or Thne-beam guardrail transitions mmto bridge rail or
concrete barmier wall, a transition section 1s necessary. Transitions for W-beam guardrail
must include sound structural connections, nested beams and additional posts for increased

suffness; as shown 1n the Roadway and Traffic Design Standards. Transitions for Thrie
beams must be included 1n the plans Standard flares should be introduced upstream of the

transition section. Care must be taken in the details of the junction of the two barrier types

to avoid snag points.
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4.3.5 Placement

The pnimary design factors associated with guardrail placement are:

Lateral offset from the edge of pavement
Terrain effects

Flare rate

Length of advancement

Length of need

e © © ©

The standard offset 1s the shoulder width plus 0.6 m, not to exceed 3.6 m. Alternate
guardrail offset locations are shown 1n the Roadway and Traffic Design Standards

A 0.6 m distance from the back of the barner 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 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 it 1s shielding that 1t is within

the dynamuic deflection distance of the barner. The dynamuc deflection of standard barners
are shown in Table 4.3-1.
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Table 4.3-1

Minimum Offset of Barriers
(Measured from the face of the barrier)
Barner Type Offset ()
W-beam, Strong Post 12
Thrnie-Beam, Strong Post 06
Barner Wall 0
Double Wbeams (Nested) w/ strong 01s
Post spacing @ 0.476 m

Curbs shall not be placed in the front of barners 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 1.10 This 1s particularly
important on the approach to the standard flare of the End Anchorage Type IV

4.3 6 Resetting Guardrail

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

for pay items, notes and quantity calculations
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4.4 Median Barriers

4 4 1 Warrants

A median barner shall be provided on Interstate and expressway faciliies where
reconstruction reduces the median width to less than the standard for the facility No

variances or exceptions to this critenia will be approved

4 4 2 Selection

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

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

4 4 3 End Treatments

Median barners can be terminated with any of the treatments discussed in 4 3 3
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4.5 Crash Cushions

Crash cushions are attenuating devices that may be non-redirective or redirective.

4.5.1 Warrants

Hazards within 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 Terminal (G-R-E-A-T)

Crash Attenuating Terminal (CAT)

Brakemaster

Inertial Impact Attenuators (Sand Barrels) |
Work Zone Attenuator (G-R-E-A-T-cz)

Vehicle Arresting Barrier (DRAGNET)

React 350 I

© © O © © ¢ ©o o

The Roadway and Traffic Design Standards and manufacturer's publications provide
detailed information about these systems. Each system has its own unique physical
and functional characteristics. The designer shall indicate in the plans the system 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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o  Site charactenistics

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

o  Expected frequency of collisions

0  Maintenance characteristics

Site characteristics and economics dictate the crash cushion selection. Sand barrels
are relatively low in initial cost, but usually must be completely replaced when
struck, so are more appropriate in locations with a low likelihood of collision. The
other systems have higher imtial costs but can be repaired after collisions relatively
cheaply, so are more appropriate where frequent collisions are expected. The ability
of mamtenance forces to perform routine maintenance and to place a crashed system
back into service quickly should be a major consideration. Crash cushions that
require stocking unusual and expensive parts or that are complex to replace should

not be selected.

4.5.3 Design

Crash cushion suppliers normally provide design assistance for their system. These
systems must decelerate both large and small automobiles from the established design
speed of the facility to a gradual stop. If the AASHTO Roadside Design Guide charts
are used, the maximum average deceleration level should not exceed approximately

7g's.

All terrain within the likely approach of a vehicle should be relatively flat. An
impacting vehicle should stnke the unit at normal height, with the vehicle's
suspension system nexther collapsed nor extended. Curbs exceeding 100 mm 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. They may be used for temporary |
barner wall end shielding 1n accordance with Standard Index 415. For shielding on |
other temporary and all permanent installations, they must be custom engineered for |

each independent installation and detailed 1n the plans.

Care must be taken that the design of a crash cushion system does not create a hazard
to opposing traffic.

The nose of all crash cushions shall be delineated with reflective material or standard
object markers, as indicated in the Roadway and Traffic Design Standards.
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4.6 Roadside Appurtenances

4.6.1 Sign Supports

All sign supports, except overhead cantilever, truss type or bridge or barrier wall
mounted, shall be either breakaway or frangible as defined in the AASHTO Standard

Specifications for S 1S for Hiel Siens. Luminai | Traff
| Signals and the AASHTO Roadside Design Guide. Sign supports shall be of an

| acceptable and crashworthy design as described in the Roadway and Traffic Design
| Standards. Supports not meeting the frangibility or breakaway cniteria 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.

4.6.2 Mailbox Supports

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

4.6.3 OQOther Appurtenances

The Roadway and Traffic Design Standards contain design criteria for numerous

other roadside appurtenances.
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4.6.4 Location Critena

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

4.6.5 Bus Benches and Transit Shelters
These features are discussed in Section III of the Flonda Manual of Umiform

Minimum Standards for Design, Construction and Maintenance for Streets and
Highways (Green Book).
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Chapter 5

UTILITIES

5.1 General

The Department has the responsibility to maintain state highways as necessary to preserve the
integrity, operational safety and function of the highway facility. Since the manner in which
utilities cross or otherwise occupy highway right of way can materially affect the safe operation,
maintenance and appearance of the highway, it is necessary that such use of the right-of-way be
authorized and reasonably regulated. By Florida Statutes, utilities, whether public or privately
owned, aerial or underground are permitted by the Department to be accommodated within the
right-of-way on the State Highway System. For limited access highways, parallel utilities within
the right-of-way are not allowed except for utilities serving facilities required for operating the
transportation system. Lateral crossings are allowed by permut only (see Utilities Topic # 710-020-

001, Utility Accommodation Manual).

The designer should make every effort to design a project that will accommodate all existing
utilities and new utihities to be constructed concurrently with the project. The selection of typical
section features, horizontal alignment and location of storm sewer lines are areas that can
sometimes be varied without violating safety standards and design critenia. Design features which
reduce or avoid utility conflicts may involve increased cost; however, those costs may be offset
by savings in construction time and the total associated cost savings for the FDOT project and the
utilities.
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5.2 Utility Accommodation Manual

Utility owners are required to obtain utihity permuts for the installation and maintenance of utility
facilities within the nght-of-way of any State Highway System. These permits will be issued and
approved by FDOT in conformity with the Utility Accommodation Manual. This includes utihity
work required by FDOT projects. The designer may be involved in the coordination of this
process.

The Department's Utility Accommodation Manual is established to regulate the location, manner,

installation and adjustment of utility facilities along, across, under or on right-of-way under the
jurisdiction of the FDOT. This manual also establishes the process for issuing permits for such
work which is in the interest of safety, protection, utilization and future development of the
highways with due consideration given to public service afforded by adequate and economical
utility installations as authorized under Section 337.403, Florida Statutes and Florida
Administrative Code Rule 14-46.001. Adherence shall be required under the circumstances set

forth in the Utility Accommodation Manual.

Additional guidance 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
Aﬂdxmnﬁmmmmmmmnd&m and 1n the TRB publication Policies for
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5.3 Location of Existine Utiliti

Determining the location of existing utilities on State highway nght-of-way is a cooperative effort
between the FDOT and the utility owners. The degree of effort on the part of the FDOT and the
utility owner will vary with the type of project, the utility, and availability of existing location
information. As a mimmum the location of exisung major utilines is required on new

construction, reconstruction, and add lane projects.

Major existing utilities are those principal underground and aerial utilities that potentially conflict
with construction activities and scheduling. The presence of major utilities shall be determined on
each project by the utility owner. Service connections and laterals are not normally considered

major utilities.

It is the responsibility of the design engineer with the assistance of the District Utihty Engineer
and construction personnel to determine the locations and levels of locate where utility information
is needed. Levels of locates are defined in section 5.3.1. It is the responsibility of the utility owner
to provide up through a Level “B” locate on request. In some 1nstances the utility owner can
provide Level “A” locate information. If Level A" locate information is necessary and cannot be
provided by the utility owner, the measurement and documentation for the level “A” locate will

be obtained by the FDOT, consultants, or others by established agreement.

Existing major underground utilities which are suspected to be located within one meter of
proposed construction operations which would threaten the utility should be considered for Level
“A” locate information. The decision to allow utiities to remain within one meter of new
construction operations should be made by the Design Engineer in consultation with the District

Utility Engineer and appropriate construction personnel.
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5.3.1 Levels of Utility Locates

The following 1dentifies the level of utlity locates 1n ascending order:
Level “D” - Exasting Records
Level “C” - Surface Visible Feature Survey
Level “B” - Designating
Level “A” - Locating

Level “D” locates - Information obtained solely from a review of utility records. The
comprehensiveness and accuracy of such information is highly limited. Even when existing
information for a utihity in a particular area is accurate, there are often other underground
systems that are not shown on any records. Level “D" may be appropriately used early in

the development of a project to determine the presence of utilities.

Level “C” locates - Information obtained to augment Level “D” information. This involves
topographic surveying of visible, above-ground utility features -- poles, hydrants, valve
boxes, circuit breakers, etc. -- and entering the topographic data into the CADD system.
Level “C" may be appropriately used early in the development of a project and will provide
better data than Level “D” information alone. Designers must be very cautious when
working on projects using nformation for underground utilities that is based only on

Levels “D" and “C” locates.

Level “B” locates - Information obtained through the use of designating technologies (e.g.
geophysical prospecting technologies). This is an application using scanning technologies,
most of which have very specific capabilites. Applying a variety of techniques is essential
to the process of preparing a comprehensive horizontal map of utilities and other
underground structures on the site. Designating technologies are capable of providing good

horizontal informat