FLORIDA DEPARTMENT OF TRANSPORTATION

BOB MARTINEZ 605 S Street, Tallah Florida 32399-0450 BEN G WATTS
GOVERNOR SECRETAKRY
MEMORANDUM
DATE: September 18, 1990 -
TO: Plans Preparation Manual Owners
FROM: Ray E. Reilssener, State Roadway Design dineer

COPIES:

SUBJECT: REVISIONS TO THE 1989 PLANS PREPARATION MANUAL

Attached are the revisions and additions to the Plans Preparation
Manual that have been approved by the District Design Engineers.
The minor changes are "pen and ink" revisions to be made by the
manual owner. When major changes were made, the page or chapter
was reprinted. Chapter 24, Certification Acceptance, was added to
Volume 1.
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Plans Prep Manual Errors and Omissions
05/24/90
Page 1 of 14

VOLUME I

Page I-1
Section 2 3 3 should be
cEsMEryYyY 4f Side Slope and Side Ditches

Page 111
Add section
4 65 Bus Benches and Transit shelters

Page I-1iv
Correct Index to add section
Wind Loading Criteria - Signs
Project Coordination
Wind Loading Criteria - Lighting
Voltage Drop Criteria
Wind Loading Craiteria - Traffic Signals
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Page I-v
Delete Section 10 9 5 Construction Identification Signs

Page I-vili
Correct misspelled word
14 4 List of Requests and ¢dUEYAa¢¥g Contacts

Page I-viii
Change section title
i5 3 6 Right-of-Way RULIWLEY Id Surveying and
Mapping

Page I-X1i11
Correct misspelled word
Proepogréd Proposed Typical Section (In-House)

Pages I-xiv through I-xvii
Replace pages This section was revised to add
information on obtalning references from FDOT

Page I-1-4 O
In the second paragraph, fifth line, remove "in 1986"

Page I-2~2 0
In the third sentence of the second paragraph, replace
the word elements with values
The minimum design ¢YémMgr¥g values are

Page I-2-6 0 - 7 O

Beginning with the last sentence on 6 0, change the

text to read
For those projects that require additional right-
of-way for the construction of the road, the
additional width to provide wide curb lanes will
be acquired unless the additional cost 1s EALY i
excessive With/S¢V¢¥¢/¢1¢H¢/¢f%WiY/IIM1ﬂ¢#1¢¢S



Plans Prep Manual Errors and Omissions

05/24/90

Page 2 of 14
In these cases 11 foot containuous two-way turn
lanes or painted medians may be used under inter-
rupted flow operating conditicns at Y¢gy¥ speeds up
through 40 MPH

Page I-2-13 O

Page

Page

Page

Page

Page

Page

Page

The shoulder pavement tapers are incorrect The 100'
dimension should be at the end of the taper

I-2-14 0
Change section title
2 3 3 Side Slo nd Side Ditches

I-2-15 0
Add phrase to (2)
Existaing raight~-of-way 1is not adequate for con-

struction of desirable border widths,

I-2-20 O

Replace page -~ paragraph inserted (re compound curve
radii)

Phrase inserted in last paragraph

Transitions have been developed and included in

the Roadwav and Traffic Design Standards

I-2-21 0

In the last sentence of the second paragraph, replace
structures manual with Structures Desidgn Guidelines.
In the last paragraph the reference to Roadway Design
Standards should read Roadway and Traffic De

Standards.
In the last paragraph, delete the word pipe

I-2-25 0

In the fourth paragraph the minimum distance to the
ramp median opening should be 660 feet rather than 600
feet

I-2-27 O

The first paragraph should read
Established clearance between the bottom of the
base and design high water (DHW) must be main-
tained Superelevation of curves must be taken
into account The required clearance criteria 1is
contained 1in Chapter 6, Volume 2A of the Drainage
Manual

I-2-30 0
The first sentence of the first paragraph should refer
to Section 2 10 rather than 2 9



Plans Prep Manual Errors and Omissions
05/24/90
Page 3 of 14

Page I-2-33.0
Add "K" to formula for recognition of factor and
correct formula
(L/A = K =< 167)

Page I-2-35.0 Section 2 11 4
First sentence should read
Cross sections are prepared 1n a similar manner as
described in Section 2.10.2 for vural projects.

Page I-4-2.0
Add to last paragraph of Section 4 1.2
This Index should not be referenced on the Key
Sheet, but used only to establish design criteraia

for projects being developed.

Page I-4-6.0
Add pavement edges to the middle figure on Exhibit EX
I-4-C

Page I-4-20 0
Add
4.6 5 us Benche T e
Design criteria for these features are
discussed 1n Section III of the Florida
Green Book

Page I-5-8 ©
Replace page to delete last paragraph (repeats
information on page I-5-4.0) and add a paragraph
concerning coordination at 100% plans stage

Exhibit I-5-A
Add form referred to in paragraph added to I-5-8.0

Page I-7-3 0
Correct spelling in 2nd paragraph

The Traffic
Add heading to last paragraph on page
7 2 2 Waind Loading Crateria - Sidgns

Page I-7-5 0
Change section number to 7 2 3

Page I-7-8 O
The fourth sentence of the last paragraph should read
High mast lighting poles should be located as far
from the traveled way as possible and in no case
VIEWIA/ D/ EEBY/BE/ XNE/EALL/ DL/ LWL/ LY AYELEA/ViAY
shall they be wathin the clear zone unless the
pole 1s protected by barrier wall or guardrail.




Plans Prep Manual Errors and Omissions

05/24/90
Page 4 of 14
Page I-7-10 O
Add to
7 3 7 Wind Loading Criteria - Lighting
Page I-7-12.0

Page

Page

Page

Page

Page

Page

Page

Page

Correct spelling in 2nd paragraph
son should be soon.

Revise the section on drainage to read
o Drainage - TUE/ISLALion/ PE/NALH/ RALY /PDYEg/ 18
A/MIRIMAR/BE/ 4B/ ELEL/ EXOM/ LNE/EABE/ DL/ ENS/ L LAYE L EA
wd¥/ When the locations of high ma oles are
established, they

I-7-13 O
Add section
7 3 9 Voltage Drop Criteria

When determining conductor sizes for lighting
circults, the maximum allowable voltage drop from
the service point on any one circuit 1s 7%

I-7-21 0
Correct formula
L = 2.0 5
N

I-7-22.0
Add to
7 4 9 Wind Loading Criteria - Traffic Signals

I-8-1 0 through I-8-4 0
Replace pages to correct errors

I-8~5 0
Add colon to end of first paragraph
In the next to last paragraph, change the reference to

the AASHTO Green Book to the AASHTO Policy on Geometric
Desidgn

I-10-14 ©
Add phrase to last paragraph
Every employee, 1including consultants, whose

activities.
I-10-18.0
Delete Section 10 9 5 Construction Identification Sidgns
I-10-31 O

Correct spelling of sheriffs



Plans Prep Manual Errors and Omissions

05/24/90
Page 5 of 14
Page I~10-47 O
Correct the third sentence of the last paragraph (fifth
line)
Detour signing 1s not required for minor shifts ¥g
from the direct or regular route.
Page I-10-49 O

Page

Page

Page

Page

Page

Page

Page

The first paragraph of Section 10.15 10 should read

are detalled in Standard Indes 600

I-10-55.0

The first paragraph should read
zone as close to normal conditions as possible.
The regulatory speed should not be reduced more
than 20 MPH below the posted speed without the
approval of the Distract Traffic Operations
Engine s ct ec
[See Index 600 1 sSpeed reduction 1is to be done in

10 MPH per 500 feet (minimum) increments.

I-13-2 0O
Correct
13 2 2 PD&E Process not progess
In the ninth line of the second paragraph and the
second line of the third paragraph PD&E study should be

PD&E phase

I-14-1 0

Correct spelling
Second line of 1st paragraph form should be
forms
Last line of 1st paragraph source should be

sources

I-14-4 0
Revise title
e) Right-of-Way Location Survey

I-14-5 0

The first sentence of the last paragraph should read:
During the PD&E phase of a project, studies are
made to evaluate the impact of the project on the
environment

I-14-7 ©
A-1 should read
Request flgxiPY¢ pavement design (18 KIPS)

I-14-9 O
Revise title

H) R/W EAgivgéy ing Survevaing and Mapping



Plans Prep Manual Errors and Omlssions
05/24/90

Page

6 of 14

Page I-15-1 0

Page

Page

Page

Page

Page

Page

Page

Correct first line of second paragraph
department's, not departments
Correct last sentence
comments, not coments

I-15-2 0

The second line of the first paragraph should read 60%

and _the 100% rather than 60-100%

The second sentence of the last paragraph should read
The use of AW¢IgU¥ accident history

I-15-6 0
The paragraph should read
o) tion o - The District will

request prints of bridge plans prior to submittal
of the final roadway plans to Tallahassee to
ensure roadway and bridge plans are consistent,

1 e , widths, superelevation transitions, vertical
and horizontal alignment, work zone traffic
control

I-15-8 0

Add to the beginning paragraph of Section 15 3 3
All projects require approval of the typical
section

Line five of this paragraph should read
8 1/2" X 14" sheets,

I-15-15 ©
Revise section title
15 3 6 Right of Way EAgId¢éri¥d Surveving and
Mapping

In the paragraph on the final (100%) phase, the DOT
procedure number should be 575-010~000, rather than
575-010-001 thru 007

I-15~16 0
Revise first sentence
Title search gUguYd will be ordered as soon as ENg
YIGUE/BEFARY /Y IMALE/AYE/ Y LASPARBY Y/ EELABLLENEA
e t t 1

tives

Revise the third paragraph

The 1instruments are by the design consultant's

survevor
I-16-1 0
The last sentence of the first pParagraph should refer
to the 1 truction Training Aids manual
I-17-2 0

At the bottom of the page, add to the list of functions
to be monitored
6 Contract Plans



Plans Prep Manual Errors and Omissions

05/24/90
Page 7 of 14

Page I-17-5.0
#2 should read
Director of Production or the District Secre-

tary

Page I-18-1 O
Delete the word "previously" from the first line of the

third paragraph

Page 1-18~2.0
In the first paragraph, conputations book should be:

computation book

Chapter I-19
Replace chapter Text was revised to expand and

clarify signing and sealing requirements.

Page I-20-1 O
In the first paragraph, the second word 1s misspelled

revisons should be revisions

Page 1I-20-4 O
Replace page

Page I-20-7 O
In the last sentence of # 13, "Void, Preserved for

Record Copies" should read "Void, Preserve for Plans
Record”

Page I-20-10 O
In the last line, Station 60+00 + 72+00 should be

Station 60+00 to 72+00

Page I-20-11 O
The first item # should be 120-1 rather than 20-1

Page I-21-1 O
Delete the last phrase in the paragraph - "Presently
under revision" The revised manual 1s now available.

Page I-21-3 O
Reword the last sentence 1in 21.3 for clarity
Each of these are further explained 1in the Prolect

Management Guidelines and in the procedures of the

Contractural Services Office.

Page I-21-4 O
The ninth line of section 21.6 should be revised
Functional area managers as well as representa-
tives of other agencies

Page I-21-5 O
Replace page to revise first paragraph



Plans Prep Manual Errors and Omissions
05/24/90
Page 8 of 14

Paae
rage

1-23-2.0
Th

23-2.0
e last paragraph should read.

For non federal aid projects, 1t is recommended...



Plans Prep Manual Errors and Omissions
05/24/90

Page

9 of 14

VOLUME II

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

IT-11
Correct section title
322 Work PrYé#id¢¥ Program Item Number and
Fiscal Year

II~-111
Replace sheet Chapter 5 was revised

II-x

Add Exhibits under Drainage Map
Flood Data Summary Box IT-5~-A-1
Bridge Hydraulic Recommendation Sheet ITI-5-C

II~-x11
Under Selective Clearing and Grubbing, the sheet name
should be

Legend Sheet rather than Key Sheet

II-x111
The last four exhibits do not have a title Add in
bold
Highway Landscape
II-1-2 O
In the fourth paragraph
add word in third line - not be go dark as
I1-1-3 0
The sixth line of the last paragraph should read
"FDOT title, approval signature (responsible
ofessional e eer, in- se or consultant) and
date and the sheet title "
ITI-1-4 O
Add a paragraph
"For alternate title block formats, see exhibit
I-1i-aA "
II-1-5 0
Under Plan and Profile uses, delete drainage map.
I1-1-6 0
Add a section
Drainade Map

Material - Mylar or vellum

Format - Top portion profile grid, bottom portion plan
{ See Chapter 5)

Use - Drainage Map

Chapter II-1

Add Exhibit TfF1-A with alternate title blocks



Plans Prep Manual Errors and Omissions

05/24/90
Page 10 of 14
Page II-2-2 O

Page

Page

Page

Page

Page

Page
Page
Page

Page

Page

Page

In the first line of the last paragraph, correct
spelling of surrvey to survey

II-2-3 O

The title of section 2 2 2 should be
Proposed Typil Sec¢tio

II-2-5.0

The last sentence of the next-to-last paragraph should
read
Q C review shall be incorporated into the
plans

I1-2-7 O

The second sentence of the first paragraph should read
For this procedure, a computer generated checklist
w1ill be completed and submitted with the plans

I1I1-2-8 0
Section 2 5 1 KEY SHEET should be corrected

Begin and end project station with begin milepost
Add

Exceptions

Equations

County name
State road number
Project manager's name

ITI-2-14 O

Remove DOT from the first line of the first paragraph
The second sentence should read the same as that on
IT-2-7 O

II-2-23.0

II-2~-24 0

I1-2-25.0

Under the Key Sheet, correct the title
Roadway and Traffic Design Standards

I1-2-25 0
The fourth line under POLE DATA AND LEGEND SHEET
ratios 1s misspelled

I1I-2-27 0
The second sentence of the last paragraph should read
the same as the revision for II-2-7 0

II1-3-4 O
The last sentence on the page should read
The beginfffig and end of projects, PEdin/And/épnd

PE/EPRBYYULY I/ any station equations, beginpipg
and end of proposed bridges, bridge



Plans Prep Manual Errors and Omissions

05/24/9¢C
Page 11 of 14

Page II-3-6 0O
The last word in section 3 5 should be components
Add to Section II-3 6
This Index (700) should not be referenced on the
Key eSheet It 1s 1ntended as a matrix of decsign
criteria and guidance for those involved with
making safety related design decicsions

Page II-3-7 O
Correct misspelling on last line
"Formated" should be "formatted”

Page II-4-1 O
Correct misspellings in first paragraph
"Transfered" should be "transferred"
"Formated" should be "formatted"

Exhibait II-4-B
Sheet name should be "Summary ©of Pay Items" rather than

CES

Chapter II-5
Replace chapter and add exhibits The text on BHRS

preparation was revised and moved

Page II-6-3 O
3-c should read
" in urban curb and gutter sections "

Exhibit II-6-A thru G
Revise base group options
C - Lane width, notes revised

Page II-7-1 O
The last paragraph should not be a "shall®" condit-on,
use "may

Page II-7-2 O
On the last line, "formated" should be "formatted"

Page II-7-6 0O
Add to 8
(To be used when no soil survey 1s available)
Includes
The pay i1tem number for #9 should be 120-2-1

Page II-8-2 0O
Replace sheet to correct spelling and for claraity

Page II-8-4 0O
Add sheet Information was moved from II-14-6 0



Plans Prep Manual Errors and Omissions

05/24/90
Page 12 of 14
Page II-9-1 O

Correct misspelling in first line
"shhows" should be "shows"

Exhibit II-9-A

Page

Page

Page

Page

Page

Page

Page

Page

Replace to correct sheet layout

II-10-3 0
Paragraph should begin "P C. and P T points "

II-10-5 0

The third paragraph should read
All the survey reference points shall be shown (1if
layout sheet 1s not included 1n the plans set) at
locations removed from the centerline If/EUé
LAYOUL /ENERL/ 18/ IR YAASA/ XA/ YNS /BYAAL /SEX / / Y U
YELERYENLE /PRARLE /WAL Y /P& / SUSHA / VY /EYUBSY / ARA
AURBEY /BAY S (

II-10-6 0

Number 1 should begin
Beginfifg and end of project, and beginfipg and
end of construction

II-10-7 O
Replace sheet and add 11-10-7 1
The second sentence of the first paragraph should

read
"Box culverts . and shall be identified by
both a braiddge number and a drainage structure
number "

The last two paragraphs were revised for clarity

II-10~-11 O
Change the first sentence of the last paragraph to
read
"For vertical curves, the profile
grade appropriate, at 20' #dyd or 50' inter-
vals "

II-10~-14 O
Replace sheet to revise last two paragraphs

II-10~-15.0
Add
Vh = Verified Horizontal Location
I1-10~-16 0O
The last paragraph should end
included A1y on the layout sheet

Exhibit II-10-B

Remove the note beginning "Show reference points "



Plans Prep Manual Errors and Omilissions
05/24/90
Page 13 of 14

Page II-11-3 O
The next to last sentence of the second paragraph
should read
Each return profile shall be i1dentified and 1ts PC
and PT stations shown

Page II-12-3 O
The third paragraph should read
"Floor elevations for buildings between the
building limits The numeric elevation shall bhe
shown, as well as the offset (distance and side)
from centerline of project to the face of the
building Entrances to buildings.. . "

Exhibit II-12-A
Replace exhibit

Page 1II-13-3 0
Add to the second paragraph
Interchange ramps shall be i1dentified by the use
of letters or a com atio tter d
numbers

Page II-13-5 0
#5 under required worksheet ainformation should read
Frontage roads should be assigned pupgyz¢

AoMEUZ LAY Y¢ a unigue alpha or numerac designation
to avoid confusion with ramp nomenclature

Page II-13~-7 O
Correct the third line of the first paragraph
"and extent of proposed cross sections This 1s
of special importance "

Chapter 1I-14
Replace chapter Sheets 1, 3, 4 and 6 were revised

Page II-15-1 O
The second sentence of the first paragraph should be
reworded
"The purpose of the ditch 1s to provide drainage
to or from areas which lie outside of the
immediate project limits, but which are involved
by the proposed roadway project "

Page II-15-4 O
On the fourth line, the last word, “separate", 1is
misspelled

Page II-15-6 O
The last sentence of the first paragraph should read
"Howgy gy / Regardless of the horizontal scale used,
the vertical scale shall always be 1" = 5' n



Plans Prep Manual Errors and Omissions
05/24/90
Page 14 of 14

Exhibait II~-17~A
CorYect exhibait.

Page II-18-2 O
The third paragraph should read
"Existing parallel underground utilities which lie
within the horizontal limits of the project shall
be shown Small distraibution "

Page II-22-1 0
Add a paragraph
The Roadway Design Engineer must insure that the
appropriate pay 1items are included in the CES.

Page II-23-2 0
Remove the last sentence 1n the last paragraph The
general notes are not shown on the exhibait

Exhibait II-23-A
Correct exhibit The vertical line for S-9 has been
omitted

Page II-25-2 0
Delete the last sentence of the first paragraph

Page II-26-1 O
In the last line of the first paragraph, consecutively
1s misspelled.
Remove the quotes aroung the last paragraph

Page II-A~-10
The definition of PC Station should read
Point of curvature Station - The station at the
beginning of a horizontal curve.



PLANS PREPARATION MANUAL
APPROVED CHANGES (REVISION 2)

Page I-22-8 O
Revise paraqraph 22 3 A as follows
All drawings shall be 24" x.358" or 36" 234-%-34'L<{Dgrze}.
For border size and other sheet format information, see
paragraph 1 4 (II-1-3.0) of this manual.

Page II-211
Revise Table of Contents to include.
3 12 R~R-R Projects

Page II-3-11 0
Revised sheet attached.

Exhibit II-3-A
Revised exhibit 1included

Page II-20-2 O
Revised sheet attached

Exhibit II-20-A
Revised exhibit 1included.



pPlans Prep Manual Revlisions
september 05, 1590
page 1 of 2

VOLUME I

pages I-2~15 0 - 16 O
Replace sheets

Page I-13-9 O
Replace sheet

Page I-13-10 O
Replace sheet

Pages I-13-12 0 - 15.0
Pages 1-17-4 0, 5 0
These 6 pages should be voided due to changes in Chapter 20

Page I-15-3 0
The last paragraph should read
The 60% plans are used for the signing and marking
design, roadway lighting design, signalization design,
traffic control sheets, other component plans
preparation, permit package preparation and updating of
the WPA system

Chapter 1I~19
Add permit documentation to the list of Engineerang Documents
to be signed and sealed

Chapter I-20

Replace chapter This chapter was changed to 1) keep the

signed and sealed plan set 1in Tallahassee, 2) implement
changes due to CA

Chapter I-23
Replace chapter Revised due to CA implementation

Chapter I-24
Add chapter on Certification Acceptance



Plans Prep Manual Revisions
September 05, 1990

Page 2 of 2
VOLUME IX
Page I1I1-3-6.0
Section 3 6 should read
A complete index of roadway plan sheets shall be placed
on the left side of the key sheet under the heading.
Wwhen projects contain plan components, each plan set
shall have an index of plan sheets on its respective key
sheet The note showing the booklet date of the "Roadway
and Traffic Design Standards" shall be shown. Relevant
indexes shall be shown on the appropriate plan sheets,
but a listing of the indexes by number 1s not required on
the key sheet
Page 1I-1-5 0
Key Sheet Material can be mylar or vellum
Page II-1-6 O
Oomit last sentence. It 1s not necessary for first and last
sheets to be mylar.
Page II-2-5.0
Add a sentence
Fiqure 21 summarizes the requirements for each
submittal No phase 1s complete until response has been
made to all review comments
Page I1-2-27 O
Under requirements for the phase III submittal, the second
paragraph should read
All plan sheets and computation books are complete and
the WPA system has been updated Final drainage
tabulations shall also be submitted for review
Page II-4-1 0

Add sentence.
placed directly behind the lead key sheet The CEsS
cutput from all design groups should be numbered
consecutively As an alternate, the CES file.
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VOLUME 1

ROADWAY DESIGN CRITERIA AND PROCESS

INTRODUCTION

The Roadway Design Criteria and Process Manual 1s part of a two volume

set of guidelines., standaids and techniques used to develop roadway plans

for the Florida Department of Transpoirtation

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

descr1ibing the design process

Volume II of this manual., Plans Preparation and Assembly, was prepared

tu aid the technician and drafter 1n the development of a set of roadway

plans

Revisions, additions deletions and interpretations to this manual will
be 1ssued quarterly following discussions at the District Design
Engineers' meeting, or on an as-needed basis Changes wi1ll be 1ssued

with instructions for 1insertion into this manual
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DESIGN CRITERIA AND REFERENCES

There are many excellent publications on design criteria available to the

roadway designer The following 1list 1includes criteria manuals o1

publications which are required oir recommended by the Department for use

1n the development of highway plans

Rev

Florida Department of Transportation Published References -
Unless otheirwise noted, all references aire available from Maps
and Publications, Mail Station 12, 605 Suwannee Stieet,

Tallahassee, FL 32399-0450 or by calling 904-488-9220

o Manual of Unaiform Mipamum Standaids for Design,
Construction, and Maintenance for Streets and Highwavs

(Green Book) Adopted by Rule Numbe:r 14-15 02

o) Floiida's _ Geomet esign  Guide for urfacin

Restoration and Rehabilitation of Stieets and Highways (3R

Manual - Orange Book) Doc No 625-010-004-a

0 Roadway and Traffic Design Standards

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

o Policv and Guidelines for Vehicular Connections to Roads
on the State Highway System
(Driveway Manual) Doc No 850-010-001-a

o Standard Specifications foi Road and Bridge Construction
and Supplements

<] Bicyvcle Facilities Planning and Design Manual

o} CADD Roadway Standaids and Guidelines
Doc No 625-010-007 - Available fiom Office of Design,

Attn CADD Development, Mail Station 32, 904-487-1700

o Drainage Manual (four volumes)
Doc No 625-040-XXX
o Handbook for Drainage Conpectaon Peimit

Doc No 625-040-400 (Rule 14-86)
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So1ls and Foundations Manual
Doc No ©75-020-012-a
Project Development and Enviionmental Guidelaines

Doc No 623-010-002-3

Flenible Pavement Design Manual foi New Constiuction

and for Rehabilitation
Doc No 625-010-002

Rigad Pavement Rehabilitation Manual
Doc No 625-010-005

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

R/W Survey and Mapping Manual

Doc No 575-010-000a

Location Survey Manual
bDoc No 550-030-000 thiough 550-030-012

Utilety Accommodation Guid

710-020-0019 Procedure

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

Basis of Estimates Manual

Doc No 001-600-210-a

Contiract Estimating System
Document No 001-600-200~a - Available only to those who

have completed training from Estimates Office, Mail
Station 39, 904-487-4225
Project Management Guidelines

Lagdecapipg Guidelines
Do No 650-050-001h ~ Available trom Office of

Emvironment, Mail Station 37, 904-488-2911

Railroad Procedures Manual
Doc No 725-080-\X\ - Available from Rail Bureau, Mail

Station 25. 904-488-5704
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Rev

o Structures Design Guidelines
Doc No 625-020-XxX - Available fiom Stiructures Office,
Mail Station 33, 904-488-4756

o Sample Compu [o) anual
Doc No 001-600-215-a

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

") Guidelines for Contract Duration
Proc Ao 700-010-044-a - Available from Office of
Construction, Mail Station 31, 904-488-4756

) Design Traffic
Proc No 525-030-120-a -~ Available from Highwav Svystems
Planning, Mail Station 27 904-488-9745

o Transportatio fngineeyin uality Assurance Plan 1989 -~
Available from Tiransportation Engineering M1l Station
40 904-488-8572

12 American Association of State Highway and Transportation

Officials (AASHTO) Published References

O

2/15/90

A Policv on Geometric Decsign of Highwavs and Stieets

(Pot1icy on Geometrics Design)

ometiic Des Guide fo esurfacin estoratio and
Rehabalitation (R-R-R) of Highwavs and Streets (Purple
Book)
A_Guide on Safety Rest Areas fo:r the National Syvstem of

Interstate and ense Hizhways

A_Policy on the Accommodation of Utilities on Freeway

Raisht-of-Wa

A Guide for Bicvycle Routes

A Guide for Accommodating Utilities on Highwav Rights-of-

Wav
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1

1

4

A Policy on  Access Between Adjacent Railroads and

Interstate Highwave

Roadside Design Guide

Standard Specifications for Structural Suports for Highwav

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

A Guide on Erecting Mailboxes on Highways

Guidelines for Value Engipneeri

A _Guide for Highway landscape and Enviionmental Design

Highway Diainage Guidelines

Federal Highway Administiation Published References

Manual on Uniform Traffic Control Devices (MUTCD)

Standard Highway Siegns

Handbook of Highway Safety Design and Opeirational Practices
Accommodation of Utility Plapt within the Raight-of-Way of
Urban Streets and Highways - FHWA-RD-75-8 and 9

Transpot tation Research Board Publications

Highway Capacity Manual

olicies for Accommodati f Utilities o 1ghwa ights-

of-Way
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Chapter 1

DESIGN PARAMETERS

1.1 General

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

The identification of applicable design controls 1s basic to

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

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

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

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

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

When the design speed and roadway functional classification (and the
resulting geametric 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.

Level of Service (IOS) "C" should be considered the minimum design
I0S, except for urban projects with extreme right-of-way costs.
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1.4 Roadway Functional Classification

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

Those classifications serve as the basis for the "Highway Function
and Classification” portion of the section on Planning in the Marual

of Uniform Minimum Standards for Design, Construction, and
Maintenance of Streets and Highways, known as the Florida Green Book,
issued by the Florida Department of Transportation M&eME. Much of
the design criteria and controls adopted by the Florida Department of
Transportation are categorized by those classifications and the
design speeds adopted for each of those classifications.
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1.5 3R Design

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

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

o changes 1n design speed.
© changes 1n cross section.
o incampatibility in gecmetry 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—classification of
the facility, and lack of necessary funding.

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

A cross sectional inconsistency 1s usually the result of upgrading a
highway cross section without upgrading the aligmment. Sometimes
pavements are widened and shoulders added on an older two lane
highway. The wider cross section on an old alignment might conwvey a
conflicting message to the driver and lead to an 1nappropriate
expectancy based on the visual aspects of the cross section, because
cross section features can be more apparent than the aligmment.
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Of course, this is not to say that widening creates unsafe
conditions. Widening alone can measurably improve the safety
characteristics of a road, particularly on very narrow, low-volume
roads. Designers should, however, be aware of potential
inconsistencies that frequently can be overcome with relatively low
cost treatments. In the case of widened roads on old aligmments,
pavement markings, warning signs, and delineation devices can be very
helpful to the driver.

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

Design inconsistencies can result in driver uncertainty, an increase
in response time and an increase in the prabability of inappropriate
driver response.

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

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

Highways are built first and foremost for functional purposes, but
the designer should be sensitave to how the highway will be perceived
by the users. Designing-in aesthetics 1s more than just providing
for landscape plantings. The roadway should blend into the
landscape, avoiding large cuts and fills and round side slopes into
the existing terrain. Horizontal and vertical aligrment should be
coordinated so that a driver has an opportunity to gain a sense of
the local enviromment. Combinations of horizontal and crest vertical
curves, and broken-back curves should be avoided. Excessively long
tangent sections become monotonous. Either curvature or other
features should be added to maintain drivers interest.

Application of the clear zone concept discussed in Chapter 4 of this
volume will result in a clean, uncluttered and pleasing roadsade.
Landscaping of the roadside should be considered early in the design
process, so that plantings blend i1n with the geametric design.
Chapter 9 of this volume discusses landscape design criteria. At
times extra right-of-way may be obtained for treatments 1f the need
is 1dentified early. Retention/detention ponds and other wetlands
can be attractive 1f well-designed and placed in a location where
they can be viewed from the roadway.

Vistas of exceptional beauty should be accentuated by the roadway
geometrics. Ideally, such vistas should be on the outside of

horizontal curves, without excessive roadside appurtenances and signs
to clutter the view.

"Streetscaping” techniques in wban areas include an emphasls on
pedestrian accammodation, trees and other plantings, access control,
careful signing, and zoning restrictions on cammercial signs.
Parkways, and other roads specifically intended for pleasing
aesthetics should be designed by a multi-disciplined team including
lardscape architects and planners.
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Chapter 2
GEOMETRICS
2.1 Standards

The design controls discussed in the previous chapter serve as quides
for 1dentifying specific levels of design standards that are most
appropriate for various highway functional classifications. This
Cchapter discusses specific standards and how they are to be applied
by designers.

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

reflect judgments by the Department as to appropriate applications
for comitions in Floraida.

2.1.1 Fixed Standards.

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

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

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

options.

Many design standard considerations are related directly to the
design speed, 1including vertical and horizontal geametry and
required sight distances. Always provide at least the minimum
values for these standards, regardless of traffic volumes,
functional classz‘.‘fllga‘t’im or any other considerations. The
minimum design M are very closely related to traffic
safety and carmot be compromised without an approved design
exception.

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

2.2.1 Through Ianes

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

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

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

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

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

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

b. Facility operates under interrupted - flow conditions.

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

d. Intersection Design controls are not adversely affected.

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

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

urder the following conditions:

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

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

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

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

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

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

2.2.2 Transitions of Pavement Widths

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

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

o Assist a vehicle in turning right into driveways and
adjacent lane.

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

o Allow a motorist to pass a bicyclist without delay.

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

o Improve drainage in constricted areas.

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

excessipe c cases
additional cost is sidefeds. iﬁme 11
foot contimuous two-way turn lanes or painted medians may be used
under interrupted flow operating conditions at ##¢ speeds, up through
40 MPH. The presence of heavy truck traffic (design hour trucks
greater than 10%) and intersection design controls should be
evaluated 1n reducing the center-most lane to 11 feet. The minimum
width for curb lanes is 14 feet, measured from the edge of the
adjacent travel lane to the lip of the gutter, or 15 feet to the face
of the curb, if the 1 foot 6 inch gutter is not constructed.

Heavily congested roadways with significant levels of commerce and
mumerous intersections are served best with wade curb lanes that are
not marked as a bike lane or bike route. In no case should an edge
line be marked 2 or 3 feet 1n on a 14 foot wide curb lane, since this
tends to channel bacyclists into a space that 1s too narrow.

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

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

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

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

2.2.5 Bicycle Lanes

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

Roadway sections with low to moderate traffic and where it is
desirable to attract bicyclists should be considered for 4 foot
wide bike lanes in the initial rocadway improvement. A 4 foot
minimm width with urban curb and gutter construction or 5 foot
mmmm width with rural type (no curb) construction will be
required.

Chapter 8 of this volume discusses bicycle facility design
criteria 1n detail,
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2.2.6 Shoulder Widths

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

On all two-lane principal arterial highways.

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

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

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

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

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

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

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

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

Specific widths have also been adopted for interstate, expressway,
single and double lane ramps and collector-distributor road
shoulders. Total shoulder widths, paved shoulder widths, widths of
paved shoulder separations between through pavement edge and the near
edge of any shoulder gutter are given for both right (ocutside) and
left (i1nside) edges of the roadway. These widths and clearances are
illustrated in Exhibat I-2-A.
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It is desirable to pave the outside shoulder and adjacent area
under overpass bridges on all projects that do not normally
include paved shoulders. This shoulder pavement will provide
additional safety, enhance drainage, reduce maintenance and
improve appearance. When paved shoulders are not normally
provided, indicate paving for the outside shoulders in accordance
with Bxhibit Ex-I-2-B.

2.2.7 lamits of Friction Course on Shoulders

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

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

2.3.1 Cross Slopes

Standard pavement cross-slopes and shoulder cross slopes are
defined for Florida roads in Section III of the Florida Green
Book. Chapter 4 of this volume discusses the safety requirements
of slopes and other cross section elements in detail.

2.3.2 Roadway Structure

The type of pavement usually is determined by analysis of the
volume and coamposition of traffic, the soil coditions, the
avallability of materials, the initial cost and the estimated
cost of maintenance.

Criteria and procedures for selecting the type of pavement and
the structural design of the various surfacing courses are
discussed in the pavement design marnuals.

2.3.3 SGagwim«a® Side Slope and Side Ditches

Volume II of this manual discusses the layout of side slopes and
ditches in detail. Variations imposed by parallel datches or
canals, barriers and clear zone requirements are addressed in
Chapter 4, Roadside Safety, in this volume.

2.3.4 Border Width
Border width requirements for urban collector and arterial
highways for new construction or major modifications to exasting

facilities (with curb or curb and gutter), require a separate set
of design controls, as discussed below.
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The standard border width 1s 10 feet, measured from the edae of pavement
to the right-of-way line Wider border widths may be justified under some

conditions 1 e 1in areas with overhead utilities
The standard sidewalk width with a grass strip adlacent to the curbi1s 5

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

Design speed is the principal factor controlling horizontal
alignment. Several geometric standards related to design speed
are very specific. Other criteria cannot be defined as
specifically and require that judgments be made by designers 1n
consideration of local conditions. Guidelines for same of these
decisions are cutlined in Section III of the Florida Green Book.
mmitingvalusondegreesofcuxvaturearealsogweninthe
Green Book, Section III.

2.4.2 Supplemental Alignment Control

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

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

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

Where S = Design Speed

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

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

exasting facilities.

For design, the aesthetic control given above should be
considered where practical, but may be campromised where other
considerations warrant such action. Discermment of aligrment
changes in an urban setting 1s normally minimal due to the
masking effects of develomment, traffic signs, various items of
interest and similar distracting stimuli.
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Curves should be of such lenath to provide at least a minimum of 200 feet of
full superelevation within the curve when superelevation i1s required

The lenath of curves for turning roadways may beless, but sufficientlength
for superelevation should be provided The lengths shown in Table 1II-18
of the AASHTO Policy on Geometric Design, should be used for compound

curves on turning roadways.

Curves are required on all interstate and rural roads when a deflection of
over 0o45' occurs 1n alignment on the open highway

Curves are required on arterials and collectors when deflections on the open
highway exceed the following

Design Speed equal to or less than 40 MPH - 2000’
Design Speed equal to 45 MPH - 1000'

For redirection of throuqgh lanes at intersections the formula L=WS should be
used for speeds of 45 MPH or dgreater and L=WS?/60 for speeds of 40 MPH or
less, where "L" 15 the length of taper in feet, "W" 1s the width of lateral shift
1n feet and "S" 1s design or posted speed in MPH Curves are not required
if these formulas are used

Short curves may be desirable at the above locations in heu of angular
breaks If the maximum deflection without curvature as given above 1s not
exceeded, the minmimum length of curve given in the AASHTO Policy on
Geometric Desian does not apply for design and superelevation 1s not
required

The general controls for horizontal alignment shown in the AASHTO Policy

on Geometric Design and Section III of the Florida Green Book, should be
used to the extent practical
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Book, should be used to the extent practical

A related ai1ea 1s the desiirable minimum tiransition length between reverse
curves This desirable minimum tangent length should be determined as

follows

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

- The desitable minimum tangent length 1< the <um of the two 80%
distances

-~ Where alignment constraints dictate 4 less than desirable minimum
tangent length, AASHTO allows reduction of the 80/20 superelevation
transition treatment, (1 e ., 20% to 50% of the tiansition may be

placed on the curve)

Sound engineering judgement for establishing the minimum horizontal curve
lengths and transition lengths between reveise cuirves should always be
used Before wutilizing minimums less than noted above. full
documentation and justification should be placed into the project file
and approved 1in advance by the FHWA for fedetally funded projects
Transition lengths should be sufficiently long to take water off the

pavement without allowing 1t to flow back across the pavement

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

be more than 50% greater than the sharper curve

2 4 3 Two Lapne to Four Lape Transitions

Transitions have been developed and included i1n the Roadway and Traffic
Design Standards to eliminate reverse curvature alignment, to provide
suitable length for pavement marking transitions, and to control
development at the end of limited access right-of-way at interchange

locations
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2.5 Vertical Alis

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

The Department’s minimum for structure clearance over all highways
provides for 16 feet. Exceptions to this policy shall be permitted
only when justified by extemuating circumstances. Thas clearance
should be increased on new facilities to allow for resurfacing.
Increased clearance fram 16 foot-3 ches to 16 foot-6 inches 1s
recamended. The Structures m S\&ﬁfﬂ \?Jéarefererned for details
on clearances for all types of structures.

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

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

and Teaddic

The Roadwayf|Design Standards Index 205 & 280 lists minimum covers and
maximum f£ill heights for all types of Jig# culverts.
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2.6 Superelevation

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

I-2-22.0



2.7 Cross Sections

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

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

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

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

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

Where curb i1s desirable for delineation and channelization, at
1slands on rural highways, the full approach shoulder width on the
main roadway should be carried through the interchange or
intersection. On urban sections this curb should not encroach on the
refuge lane (1f provided on the approach section) and the full
section should be carried through the intersection or interchange.

The criteria and quidelines necessary are presented 1n Sections
ITI-Geometric Design, Subsections 8 & 9 - "Access Control and
Intersection Design" of the Florida Green Book. Chapters IX and X
of the AASHTO Policy on Geametric Design and the TRB Highway Capacaity
Manual should also be referenced. They provide invaluable aids for
the proper design of high speed weaving sections and at-grade
intersection layouts. Their use should only be restricted by
specific individual parameters adopted by the Department.
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2.9 Limited Access Limits at Interchanges

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

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

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

In both cases of interchanges in rural and urban areas, a cross-over
1s to be centered 50 feet the end of limited access except
that a minimm distance of &ofeettotheranpmedlanopemngw:.ll
be required. In no case should access be permitted between the
interchange proper and the cross-over as established by this
criteria.

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

Special cases or exceptions to the above will have to be handled on
an 1individual basis and must be fully supported by realistic
right-of-way cost information and other pertinent data covering any
recamended alternative.
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2.10 Design of Rural Projects

Highway designs should begin with the following steps:

1. Familiarization of the squad leader with pertinent project
data.

2. Indexing field notes.

3. Checking field notes.

4. Drawing proposed typical section or sections.

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

6. Outlining the drainage map.

7. Plotting aligmment, topography and profile of outfalls.

All aligmments should be reviewed for undesirable aligmment and
aesthetic effects such as broken curves, curves 1n opposite
directions with insufficient intervening tangent, curvature exceeding
the maximumm for the design speed, etc., and a study made of possible
remedial measures by realigmment. A check should also be made of
undesirable horizontal-vertical curve cambinations.

2.10.1 Profiles

After determining that the horizontal aligmment 1s satisfactory,
a tentative grade can be established. Existing structures,
including major utility facilities, are plotted in plan amd
profile. Several factors influence the choice of grades as
listed below:

o A mimimm stopping sight distance, based on the design
speed, should be maintained throughout the entire
project. The minimm length of vertical curves will be
adhered to as established by the Florida Green Book.
Values approaching, or at the upper limit of, the range
should be used for design wherever conditions permit.
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Established clearance between the bottam of base and
design high water (DHW) must be maintalned.
Superelevation of curves must be taken into account.#
#e Fhe required clearance criteria is contained 1n
Chapter 6, Volume 24of the Drainage Manual.

Grades should not exceed the established ranges,
maximim or minimum.

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

Crest vertical curvature that results 1n restricted

passing saight distance for two lane roads should be
avoided.

Sizes of existing drainage structures may give some
indication of drainage requirements and allow
establishment of grades that will provide the required
cover.

When railroads are crossed at grade, the proposed grade
must meet the rail elevations. The District Railroad
Coordinator can determine if a railroad track
adjustment 1s necessary or planned by the railroad
company. The grades of intersecting streets or
highways also should be matched as closely as possible.

Economy of construction is an umportant factor in
establishing grades. Total earthwork should be held to

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

'Iheroadwaycrosssectmngn:mﬂlmmnbeplottedusngthe
tentative grade for spacing the sections. The ground line,
ground line elevation at the centerline of survey, and the
station number are then plotted.

Prints of the typical sections, cross sections, plan arnd profile
sheets will be sent to the District Geotechnical Engineer for use
1n cbtaining soils data. Any subsequent changes 1in aligrment,
grade or typical section should be forwarded to the Geotechnical
Engineer for reconsideration of recommendations. All projects
with bad materials, whether they are to be removed or left in
place, should have the 90% plans reviewed by the Geotechnical
Engineer for final concurrence. The District Drainage Engineer
needs similar information for grade review.

Outfall and infall ditch surveys can now be plotted. Aligrment,
topography and profile for each ditch are plotted. Cross
sections are plotted after it has been determined at which
locations outfall ditches will be constructed. Property lines
should be shown to assure field consideration of right-of-way
takings, including access. The preliminary plan and profile
sheets w1ll be used 1n the field inspection of drainage and later
in establishing lateral ditch grades.

The roadway cross section templates are plotted now. Any special
ditches should be planned at this stage. On superelevated curves
in well drained soils, the same elevation for both ditches need
not be maintained unless drainage considerations dictate
otherwise. The standard depth ditch is 3.5 feet deep, measured
fran the shoulder point. Use of standard depth ditch desagn 1in
superelevated sections must be carefully considered. The
shoulder point varies with superelevation and could create steep
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grades or flat spots. Consider the use of special datches in
these areas or note that the ditch 1s to be measured at an
adjusted depth. Special ditch grades must be used when necessary
to avoid water pockets. The use of too flat a ditch may create a
trapped or poorly drained area and potentially have water reach
the pavement under servere rainfall events.

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

2.10.3 Preliminary Review

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

Elimination of poor grade aligrment combinations.

Improved passing sight distance.

Avoidance of unnecessary handling of unsuitable material.
Accommodation of special conditions revealed by examination
of the plotted roadway cross sections.

o Improved match with existing side streets, driveways,
railroad grade crossing and other controls.

© 0 0 O
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2.11 Design of Urban Projects

Many procedures discussed in Section 2.‘7D~are also applicable to
the design of urban projects. Since these procedures have been
discussed, complete descriptions will not be repeated.
Opportunities for blending roadways into an urban enviromment for
aesthetic effect should not be overlooked.

2.11.1 Preparation

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

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

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

2.11.2 Geanetrics

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

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

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

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

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

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

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

o ’Ihedeslrablemnmmtangentlengthofthegradelinels
300 feet, with an absolute mimimm of 250 feet unless
otherwise specifically authorized.

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

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

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

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

o The placing of low points 1in the grade at locatijons which
would be detrimental to existing development, such as in
intersections, should be avoided.

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

The grade must be such that the back-of-sidewalk will not be
above building floor elevations at entrances, particularly in the
case of buildings at or near the right-of-way line. The grade
should be sufficiently lower than floor elevations to allow for
provision of adequate drainage away fram the entrance. If, at
all practical, the grade of the sidewalk should be such that
water will not be ponded behind it at locations where ground
slopes toward the project. It is generally undesirable to have
f11l sections at the back of the proposed sidewalk. In case of a
defimite cross slope of the ground from cne side of the project
to the other, a compromise grade, campatible to the property
development 1s established, with cut on one side and fill on the
other.

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

Occasionally, a situation will arise where extensive development
exists on both sides of the street and the ground of development
on one side is somewhat higher than on the other. 1In this
situation, a grade line fitting existing development on one side
may cause extensive property damage on the opposite side.
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In such cases, a reversed crown section may be used on one
roadway. Separate profile grades would be required for each
side. During transitions from reverse crown to normal sections
and 1n superelevation transitions, care must be taken to avoid
guttergradnsthatarelessﬂxanthemmm.menprelumry
back-of-si1dewalk grades have been established, proposed sidewalks
are plotted on prints of roadway cross section sheets. The
prints are examined carefully for every possible improvement of
grades ard revised, 1f necessary.

2.11.4 Cross Sections

Wcross sections are prepared 1n a similar manner as
described in Section 2.'10.2 for rural projects. However, special
emphasis should be placed on matching existing streets, business
drives, etc. and allowing for proper drainage.

2.11.5 Preliminary Review

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

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

The proposed geometrics at street intersections must be
reviewed. This includes the location and appropriate width of
sidestreetomnectmnsandmedlanopenmgs, turning and storage
lanes, and design of channelized intersections, railroad
crossings, etc.
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EARTHWORK
3.1 Borrow Excavation
3.1.1 Borrow from within the Right-of-Way

Material from within the right-of-way may be used for projects
which require borrow, including projects that are to be paid for
under the embankment pay item. Each project must be analyzed
separately to establish 1if obtaining borrow from within the
right-of-way is feasible. For federal-aid projects concurrence
of FHWA is required prior to utilization of material within the
right-of-way.

Obtaining material from the project right-of-way shall not create
an unsafe condition or an unprotected hazard. Criteria for canal
protection shall be applied to areas which will f111 with water.

Areas and amounts of vegetation removed shall be coordinated
through the District Envirormental Coordinator to ensure minimm
disturbance and maximm retainage of the natural appearance.

3.1.2 Earthwork Paid for as Embankment

Earthwork should be paid for as "Embankment" in all cases where
Su. payment 1s appropriate. The following guidelines shall be
applied to determine which projects are considered appropriate
for this method of payment:

(1) Filling 1s the predamnate earthwork operation.

(2) New construction and reconstruction projects should
generally specify or require embankment.
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The decision to use embankment or borrow should be made with
recommendations from the responsible district construction
office.

In general, no payment will be made for excavation when the
enbankment pay item 1s used. Exceptions will be made when there
is existing subsoil and there 1s a possibllity of large overruns,
or there are large quantities of lateral ditch excavation. When
excavation is paid for separately, no deduction will be made
fram the embankment (£ill) quantity.

When eartiwork is paid by embankment and there is no pay item for
excavation, a standard note shall be placed under the earthwork
box as noted in Chapter 7, Volume II, irdicating there 1s no
direct pay for excavation.

3.1.3 Measurement of Borrow Excavation

Borrow can be measured by two methcds, (1) cross section
measurement in the pit, or (2) truck measure.

Once the borrow quantity has been calculated, a percentage should
be added for shrinkage (moisture loss and campaction during
placement), and another percentage should be added for hulkage
when using truck measure (bulking up of material when placed
loose in truck). Recampendations on percentages should be
obtained from the district soils and construction offices.

When a borrow excavation item is used, pay items for regular,
lateral or chamnel excavation shall also be used as required.

To accommodate the various methods of measuring borrow, the

following should be used in establishing appropriate pay item amd
footnotes:
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(1) when the intent of the plans is to provide borrow by pat
nmeasure, the following pay item and footnote shall be used.

(2)

Item:

120-2-1 Borrow Excavation (Pit Measure)

To be furmished by the contractor from areas
provided by ham.

Fill 253 cy
Shrainkage (+60%) 152 cy
Total Fill 405 cy
Roadway Excavation 115 cy
Borrow Excavation 290 cy

The quantity for item 120~-2-1 would be 290 cy.

When the intent of the plans is to provide borrow by truck
measure, the following pay item and footnote shall be used:

Pay Item:

120-2-2 Borrow Excavation (Truck Measure)

Footnote: To be furmished by the ocontractor from areas

Example:

provided by him.

F111 253 cy
Shrinkage (+60%) 152 cy
Total Fill 405 cy
Roadway Excavation 115 cy
Borrow Excavation 290 cy
Bulkage (+25%) 73 cy
Total Borrow Excavation 363 cy

The quantity for item 120-2-2 would be 363 cy.
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(3)

Truck measure should be specified only for projects which
have small amounts of earthwork. Typical projects of this
type are resurfacing, widening and resurfacing and safety

projects,

Projects for which payment is to be determined by pit
measure but the need for flexibility to measure by truck
volume 1s foreseen, the following pay item and footnote
shall be used:

Footnote

le:

120~-2 Borrow Excavation

To be furnished by the contractor fram areas
provided by him. Measurement shall be based on
measurement of the borrow pat. At the
cantractor’s option and approval of the engineer,
measurementmaybebasedmloosetnlckvolmre,
in whach case payment will be made on % of
the truck measured quantity.

Fill 253 cy
Shrinkage (+60%) 152 cy
Total Fill 405 cy
Roadway Excavation 115 cy
Borrow Excavation 290 cy

The quantity for item 120-2 would be 290 cy.

To calculate the percentage for the pay item
footnote, the bulkage shall be estimated but not
shown in plans. For the above example, the
percentage is calculated as follows:
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Borrow Excavation 290 cy

Bulkage (+25%) 73 cy
Total Borrow Excavation 363 cy

$ = 290 cy/363 cy = 80%
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3.2 Subsoil Excavation

Subsoll excavation consists of the excavation and disposal of muck,
clay, rock or any other material that is unsuitable in its original
position and that is excavated below the finished grading template.
Subsol1l excavation also includes all suitable material excavated
within the above limits in order to excavate the unsuitable material.

The subsoil areas and volumes for unsuitable material shall be
tabulated on the left side of the cross section sheet, and areas and
volumes for suitable subsoil excavation shall be tabulated on the
right (see Volume II). The fill volumes on the right shall also
include areas and volumes to fill the excavated limits created by
subsoll removal.

3.3 Clearing and Grubbing

On projects where right-of-way or median widths are adeqguate and
where it is desirable to leave selected areas of natural growth, the
area 5 feet to 10 feet outside the construction limits should be

specified for no clearing and grubbing.
No delineation of clearing and grubbing is required, except on the
typical section. If selective clearing and grubbing is specified,

the limits of these areas should be shown as described in Chapter 11,
Volume IT.

3.4 Final Dressing

Final dressing is not used as a pay item. This work will be included
incidental to other items in the plans.
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Chapter 4
ROADSITE, SAFETY

4.1 Clear Zone

4.1.1 Clear Zone Conce

A significant number of accadents involve a single vehicle
leaving the roadway and either overturming or colliding with a
fixed object. A roadside that is traversable and uncbstructed by
fixed aobjects will allow wvehicles that leave the roadway to
recover safely. The designer should provide as much traversable
and uncbstructed area (clear zone) as possible. If natural or
man-made design features that may constitute a hazard ooccur
within the needed clear zone the designer should attempt the
following treatments, in order of priority:

1. Remove the cbstacle from the needed clear zone.

2. Make the dbstacle traversable or crashworthy.

3. Shield the obstacle with a longitudinal barrier or
crash cushion. This action should only be taken 1f the
cbstacle represents more of a hazard than the barrier
or crash cushion.

4. ILeave the obstacle unshielded. This action should be
taken only i1f a barrier or crash cushion 1s more
hazardous than the obstacle, 1f the 1likelihood of
strlklngthecbstaclelsverysnallorlfﬂxeexpense
of treatment outweighs the benefits 1n tems of
accident reduction.
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Conditions are considered traversable if a vehicle can traverse
the condition without seriously endangering the occupants.
Conditions are considered recoverable 1f there 1s a reasonable
probability of regaining control of a vehicle and returming to
the roadway.

4.1.2 Clear Zone Criteria

Criteria have been developed with the abjective of providing the
necessary recovery area for the vehicles that might leave the
roadway. The criteria are based on limited empirical data which
was then extrapolated for a wide range of conditions. The
criteria represent a reasonable degree of roadside safety, but
they are neither absolute nor precise. These criteria must be
applied with judgement. 1In same cases, the clear zone can be
adjusted higher or lower than shown. In all cases, the most
clear zone that can be practically provided is desirable.

Exhibits I-4~A and I-4-B are copies of Roadway Design Standard
Index 700, which includes specific instructions for determining
clear zones, as well as other design criteria related to highway
safety. This 1hdex should not be refecenced on the Key Sheet,
but usedonly fo estublish desyn chrderice for projcds being

t}coeloped . . .
.1.3 "Early Removal of Fixed Object Hazaxds

If accident data or safety reports indicate that early removal of
fixed objects such as trees, endwalls or utiliaty poles will
result in fewer or less severe accidents, designers should direct
that those conditions be removed, replaced or shielded as the
first order of work.
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4.2 Canmals

A canal 1s considered to be an open ditch with the canal side slope
adjacent to the roadway 4:1 or steeper and/or with a seasonal water
depth 1n excess of three feet for extended periods of time (24 hours
or more). ¥When the roadway slope and the canal side slope adjacent
to the roadway 1s 6:1 or flatter the minimum distance to canal may be
measured from the edge of the throxgh travel lane to the "extended
period of time" water surface. A berm between the roadway front
slope and canal slope 1s not required for this condation.

The daistance fram the outside edge of the through travel lane to the
top of the canal side slope nearest the road will be no less than 60
feet for highways with design speeds of 50 MPH or greater. For
highways with design speeds less than 50 MPH this minimm distance
may be reduced to 50 feet for rural highways or 40 feet for urban
(curb and gutter) highways. When new canal or roadway aligrmment is
required, distances greater than these above should be provided, if
possible, to accammodate possible future improvements to the roadway
(wideming, etc.).

Oon fill sections, a flat berm (maximum 10:1 slope) of width no less
than 20 feet will be provided between the toe of the roadway front
slope and the top of the canal side slope nearest the roadway. This
minimm distance applies to all types of highways, both rural and
urban (curb and gutter) construction. Exhibits I-4~C through I-4-F
1llustrate various roadway fill section configurations.

In cut sections a minimum of 15 feet will be provided between the
inside edge of the roadside ditch bottom and the top of the canal
side slope nearest the road.

Guardrail, or other protective devices shall be installed where it 1is
impossible to meet the above mimimum criteria.
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4.3 PRoadside Barriers

4.3.1 Warrants

Roadside barriers are warranted when non-traversable conditions
or cbstacles exist within the needed clear zone, the conditions
cannot be cost effectively eliminated or corrected and a
collision with the condition will be more serious than a
collision with the barrier.

The following conditions are normally considered more hazardous
than a roadside barrier, depending upon speed, volune and type of
roadway':

o F1ll slopes steeper than 3:1. Steeper slopes may be

acceptable for fill heights less than 6 feet.

Bridge piers, abutments and railing ends.

large, non-traversable culverts, pipes and headwalls.

Non-traversable parallel ditches and canals.

Bodies of water other than parallel ditches and canals that

the engineer determines to be hazardous.

o Parallel retaining walls with protrusions or other potential
snagging features.

o Retaining walls at an approach angle with the edge of

pavement larger than 7 degrees (8:1).

Non-breakaway sign or luminaire supports.

Trees greater than four inches in diameter.

Utility poles.

Rigid protrusions above the ground in excess of four inches.

0O 0 0 ©

© 0 0o 0O

In addition to protecting the above hazards, there may be
situations that warrant barrier installation due to involvement

of "bystanders," such as nearby pedestrian or cyclist facilities,
schools, residents or businesses.
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4.3.2 Barrier Selection

The following roadside barriers are acceptable:

o Standard blocked-out w-beam on 6 inch X 8 inch wood post

(strong post).

o Standard blocked—out w-beam on 6 inch "C" steel post (strong
post) .

o Standard blocked-out w-beam on W6 X 8.5 or W6 X 9 steel post
(strong post).

o Blocked~out Thrie-Beam on any of the above post systenms.
o Concrete barrier wall.

Most guardrail installations will be blocked-out w-beam on wood
or steel posts. The Thrie-Beam gquardrail should be considered
when additional rail depth 1s needed because of a potential to
under-ride the rail or because additional heicht may be needed.
Concrete barrier wall may be used 1n locations where no barrier
deflection can be tolerated.

4.3.3 End Treatments

Non~crashworthy lorgitudinal barrier ends can represent serious
hazards 1f they occur within the needed clear zone. The

foliowing crashworthy end treatments for upstream terminations
will be used:

o Type IV End Anchorage. It is very important the standard
4 foot parabolic flare be provided as shown 1n Roadway
Design Standard Index 400. This flare should be off a
projection of the guardrail alignment immediately
downstream. If the gquardrail aligmment is on a flare off
the roadway, the standard 4 foot parabolic flare is an
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additional flare. The area in front of the Type IV shall be
no steeper than 10:1 with no cubs, as shown in Roadway
Design Standard Index 400.

The maxiumum allowable cross slope in front of the rail is
10:1, including the area in front of the Type IV and the
upstream approach to the Type IV. A structurally adequate
anchorage system must be provided.

oOther, non-crashworthy end terminal treatments will be used
only outside the needed clear zone.

Thrie-beam and concrete barrier wall will be terminated as
discussed above. Appropriate transitions to w-beam
guardrail will be necessary to use the Type IV. Crash
cushions may also be used to terminate thrie-beam or
corcrete barrier wall. The sloped concrete barrier wall
terminal will only be used on roadways with an operating
speed of 40 MPH or less.

The Type II erd anchorage is not crashworthy and, therefore,

may only be used at downstream terminations where it is not
likely to be struck.
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4.3.4 Transitions

Whenever standard w-beam or Thrie-beam guardrail transitions into
bridge rall or concrete barrier wall, a transition section is
necessary. Transitions must include sound structural
connections, nested beams and additional posts for increased
stiffness; as shown in Roadway Design Standard Index 400. It is
preferable that transition sections be parallel to the edge of
the pavement. Flares should be introduced upstream of the
transition section. Care must be taken 1n the details of the
junction of the two barrier types to avoid snag points.

4.3.5 Placement

The primary design factors associated with guardrail placement
are:

lateral offset from the edge of pavement
Terrain effects

Flare rate

Iength of advancement

0 0 0 ©

As a general rule, a roadside barrier should be placed as far
fram the traveled way as conditions permit. The minimm offset
should be the shoulder width plus two feet, not to exceed 12
feet.

If guardrail must be located within the desirable offset
distances, the designer should realize that there will be an

adverse 1impact on capacity and traffic operations.

A two foot distance from the back of the barriers to the hinge of
a slope break is desirable for post support.
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Although 1t 1s desirable to locate the barrier as far from the
travel way as possible, it should not be located so close to the
hazard that it 1s protecting that it is within the dynamic
deflection distance of the barrier. The dynamic deflection of
standard barriers are shown 1n Table 4.3.2.

Table 4.3.2
the back of the i

Barrier Type Dynamic Deflection (ft.)
W-Beam, Strong Post 4
Thrie-Bean, Strong Post 2
Barrier Wall 0

Curbs should not be placed in the front of barriers. If curbs
are necessary, it 1s recammended that the face of the curb be
located at the face of the guardrail or behind 1t.

Barriers should not be placed on slopes steeper than 10:1. This
1s particularly important on the approach to the standard flare
of the Type IV end anchorage.

4.3.6 Resetting Guardrail

For those projects that include the resetting of guardrail, the
quantity of guardrail panels, posts and special posts that are
determined to be non-salvageable shall be shown on the plans
(538-1 pay item footnote) since the method of measurement for

I-4-12.0



resetting guardrail i1s 1lineal foot. These 1tems need to be
determined (by visual observation) prior to letting project to
contract in order to avoid the 25% extra charge over cost and
transportation when found to be non-salvalvageable during
construction, as shown in the Standard Specifications. When
guardrail 1s to be reset, concrete posts are to be considered
non-salvageable.

The following is provided for guidance for determining
non-salvageable 1items when specifying guardrail to be reset:

o Posts =~ All concrete; Improper size; Impact damaged;
Deteriorated; (Since deterioration cammot be detected 1in
most cases without removing wood posts, determination must
normally be made during construction.)

o Panels - Warped as a result of impact; (minor dents are not
justification).

o Special Posts ~ All concrete; improper size; impact damaged ;
special posts that will not have proper height as a result
of relocation or rail adjustment.

o EkﬁTreatments—Allupstream&ﬁtreatmentsthatdomt
meet the criteria discussed in 4.3.3.

00ncretepostsaretobemmvedandreplacedw1thwoodorsteel
only when it is necessary to reset guardrail because of other
substandard features. Substandard features include such 1tems as
lateral clearance, height, blockouts, post spacing, type of rail,
type of end treatment, etc., all of which must be in conformance
with the latest version of the Department’s guardrail Standard
Index Drawings. It 1s the responsibility of the designer to
verify that the exasting guardrail does or does not meet all
current standards.

I-4-13.0



A pay item footnote should also be used to notify the contractor

about unusual features 1n resetting existing guardrail, i.e. new
posts required since the existing post spacing is 12.5 feet, etc.

Downstream Type II end anchorage installations can be adjusted by

cutting the anchor side and adding a turnbuckle, as shown in
Roadway Design Standard Index 400.
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4.4 Median Barriers
4,4.1 Warrants

Median barriers are warranted on freeway or expressway sections
when the mimirum median width shown in Exhibit I-4-A camnot be
provided.

4.4.2 Selection

The same barrier types as discussed 1n Section 4.3.2 are
avallable as median barriers. In general, the concrete barrier
wall 1s preferable in narrow medians.

4.4.3 End Treatments

Median barriers can be terminated with any of the treatments
discussed 1n 4.3.3. However, care must be taken to ensure that
the non—crashworthy back of an end treatment in a median does not
encroach into the needed clear zone of the opposing traffic. 1If
that occurs, 1t must be protected by a barrier for the opposing
traffaic.
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4.5 Crash Qushians

4.5.1 Warrants

Fixed point cbjects within the necessary clear zone, as discussed
in 4.3.1, which cannot be cost effectively eliminated or
corrected, and represent a more serious collision potential than
a crash cushion, are warrants for the installation of a crash
cushion. There are situations where crash cushions may be a more
cost effective treatment than a longitudinal barrier. Crash
cushions can be used to shield the ends of roadside and median
barriers.

4.5.2 Selection

The following types of crash cushions are currently recommended

for use:
o Hex-Foam Sandwich System
o Guardrail Energy Absorbing Terminal (G.R.E.A.T.)
o sand-filled Plastic Barrels

The AASHIO Roadside Design Guide and manufacturer’s materials
provide detailed information about these systems. Each system
has its own unique physical and functional characteristics. The
design engineer should consider the following factors when
selecting a system for a particular situation:

o Site characteristics

o Structural and safety characteristics of candidate
systems

o Initial and replacement/repair costs

o Expected frequency of collisions

o Maintenance characteristics
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Site characteristics frequently dictate the crash cushion
selection. For instance, the G.R.E.A.T. is the only system
appropriate for very narrow installations. If more than one
system is appropriate, an economic analysis should be performed.
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 imitial costs but can be repaired after collisions
relatively cheaply, so are more appropriate where frequent
collisions are expected. The ability of maintenance forces to
perform routine maintenance and to place a crashed system back
into service quickly should be a major consideration. Crash

cushions thatrequlrestodu.ngmmsualanden:enswepartsor
that are camplex to replace should not be selected.

4.5.3 Design

Crash cushion suppliers normally provide design assistance for
their system. Crash cushions must decelerate both large ard
small automobiles from the design speed of the facility to stop.
As described 1n the AASHTO Roadside Design Guide, crash cushions
should be designed so that the velocity with which an
unrestrained passenger strikes the interior of the vehicle should
not exceed 40 feet per second, and the subsequent wvehicle
deceleration should not exceed 20g‘s (haghest millisecond
average). Preferred values are 30 feet per second and 159’s.
These occupant risk criteria differ from earlier guidelines and
are not directly camparable with acceleration forces averaged
over the entire crash event. However, the acceptable levels of
safety performance are approximately the same, and the various
design charts prepared by the mamufacturer of proprietary crash
cushions may be used to select an appropriate umt. If these
charts are used, the maximum average deceleration level should
not exceed approxamately 7g’s.
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All terrain within the likely approach of a vehicle should be
relatively flat and level. An impacting vehicle should strike
the unit at normal height, with the vehicle’s suspension system
neither collapsed nor extended. Curbs shall not be used in the
approach area of a crash cushaion.

Sanibarrelsdonothaveredirectmncapablllty, so they should
be oriented toward the expected angle of attack (10 - 12

degrees) .
(hremstbetakenmthallsystaxsprotectmgangldobjectto
ersurethattheremmtapotentlaltompacttheupstream
corner of the dbject in a side impact.

The nose of all crash cushions shall be delineated with
reflective material or standard cbject markers.
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4.6 Roadside Appurtenances
4.6.1 Sign Supports

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

Standard Specifications for Structural Supports for Highway
Signs, Iumnaires and Traffic Signals and the AASHTO Roadside
Design Guide. Supports not meeting the frangibility or breakaway
criteria should not be installed within the clear zone. Signs
not meeting these requirements which must be installed within the
clear zone shall be protected by a barrier or crash cushion. The
following are specific design considerations.

o Single Post Signs — The support sizes and proper location
for these signs are covered in the Roadway and Traffic

Design Standards.

o Multi-Post Signs — Ground mounted signs not covered in the
Roadway and Traffic Design Standards as single post signs
must be supported by two or more posts. These supports
shall be designed to breakaway independently and release
fram the sign panel. Ths release 1s provided by a hinge
poant on the support located a minumum of 7 feet above the
ground. The posts shall be separated by a distance of 8
feetormreorshallbeoonsideredtoacttogetherasa
single post. A single post or all posts withain a 7 foot
path should not weigh more than 45 pounds per foot or have a
total weight of more than 600 pounds. No sign attachment
should be made below the hinge point. This will interfere
with the breakaway action of the post.
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4.6.2 Mailbox Supports

Mailbox supports shall be of an acceptable crashworthy design, as
described i1n Roadway Design Standard Index 532.

4.6.3 Qther Appurtenances

Exhibit I-4-A contains design criteria for mmerous other
roadside appurtenances.

4.6.4 Iocation Criteria

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

4.6.5 Bus Penches and Tramstd She ldew

Dcsé{n erteria for these #Ca'}‘ur‘ts cre discussed
in SCChmﬂT 0§m FlOf‘:.clu Gfeem Bao/(- .
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Chapter 5

5.1 General

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

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

Relocation 1s the adjustment of utility facilities required by a
roadway project. Examples are removing and reinstalling a utility at
a new location, moving or rearranging existing utilities, changing
the type of facility, improving safety and protective measures.
Relocation includes constructing a replacement facility functionally
equal to the existing facility, where necessary for contimious
operation of the utility services, the project economy, or sequence
of roadway construction.
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5.3 Utility-Accammodation Guide

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

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

A permit must be approved by the Department before any utility ais
installed on the right-of-way, whether it is for aerial or
underground 1installations. Exceptions and requirements for permits
are emumerated i1n the guide.

Design considerations for accammodating utilities waithin the highway
rights-of-way are given in the AASHIO publications A Guide for
Accommodating Utilities within Highway Right-of-Way and A policy on
Geametric Design of Highways and Streets. Addational information can
be found in the TRB’s publication Policies for Accomnodation of

Utalataes on Highway Rights-—of-Way.
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5.4 Verification of the ILocation of Major Existing Utilities

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

Major utilities are defined as those underground utilities that
potentially conflict with construction activities to the extent that
the exaisting location may interfere with pavement construction,
stabilizing, curb and gqutter construction, bridge foundations, sign
ard signal foundation, light poles, drainage structures, and/or storm
sewer installation, manholes or inlet construction or those utilities
that lie waithin the normal excavation limits for these structures.
Construction personnel should be consulted for assistance 1in
determining the excavation limits. Major utilities are also defined
as water mains (6 inches or larger), all gas lines except sexrvice
lines, telephone—coaxial toll lines and multi~duct lines, telephone
cables ard ducts (50 pair or larger), sanitary lines (all gravity
flow mains), samitary force mains (6 inches or larger) and electric
power cable (all buried electric transmission cables - not service
lines). Service comnections are not to be considered as major
utilities.

Positive verification of utility locations can be either by DOT or
consultant survey or utility company verification based on previous
surveys or certified as built plans. To avoad obtaining detailed
verification at locations that may not be necessary, 1t is desirable
that designs be advanced to the stage that the location of the stomm
sewer is knowm. It will be the responsibility of the District
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Utility Engineer, or his designee, with assistance fram the Designer
and construction personnel to determine the appropriate locations of
positive verification.

5.4.1 ILocating Underground Utilities

To fur