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INTRODUCTION

METRIC ROADWAY AND TRAFFIC DESIGN STANDARDS, JANUARY 1995

The 1995 Metric Roadwoy And Traffic Design Standards booklef was developed

in concert with the development of the Departments "Roodway Plans Preporation
Manual™ ["Metric" |, 1995; the draft packages of proposed metric specifications for

the 1996 "FDOT Standard Specificotions For Rood And Bridge Construction”; the FDOT
“Draft Metric £dition of the Basis Of Estimate Handbook, July 1994"; the "FDOT Meftric
Practice, 3/794" ( formerly "DOT incipient Metric Policy" ); ond, in reference to the
AASHTO 'interim Selected Melric Vaolues For Geomeiric Design, /993" and "Addendum
1993"; the AASHTO metric "A Policy On Geometric Design Of Highways And Streets, /994"
( Draft ); the AASHTO "Roodside Design Guide" ( Draft, 7/94 ); the USDOT (FHWA)
"Manual On Uniform Traffic Control Devices, 1988" and revisions; the USDOT rufes
implementing the Americans With Disgbilities Act ( ADA) and its proposed amendments
to the rules, June 20, 1994; the "Florida Accessibility Code For Building Construction”
(1/94 Edition ); and, with express reference fo ASTM F621 "Standard Practice for the
Use of Mefric (S1) Units in Building Design and Construction”; ASTM E£380 "Stondord
Practice For Use Of The Internationa! System Of Units (S5/) ( the Modernized Meiric
System }'; ASTM and AASHTO specifications with assigned metric designotions; and,
obtainable industry established interim and proposed mefric specifications and

trade indentificotions.

The Department hos odopted ¢ stondord proctice for use of the m and mm designotions
and the use of the decimal that applies to the standards of this booklet, mefric contract
plans and other metric documents. Thot practice olong with applied symbology are as
follows:
fa) Meter shall be indicated in decimal form without the m designation unless
needed for clarity; for example: 30.0, 0./and 4.53.

(b) Millimeter shall be a whole number without the mm designation unifess the
designation s needed for clarity. Anytime a froctionoi millimeter is required,
the decimal form shall be jabeled with mm; for example: 0.0400 mm. Whenever
the whole number may be misinterpreted for the number of items required,
then the mm designation is to be added; for example: 10 mm joinis or

150 mm spaces.

(c) Designations m or mm are not gpplied to dimensional information on dimension
lines with line terminators unless needed for clarity. Designations m or mm are
applied to dimensional information when tagged directly fo a drawing feature by a

feader line.

(d) Designations m or mm are not applied fo radii unless needed for clarity;
for examplie: 5.0 R (without the m}) and 10 R (without the mm L

(e) In notations the m ond mm designation agre nhot to be used when the terms
depth, thick, length, width, slopes, cirs., height, siof, corrugation, timber and
similar terms follow the number uniess needed for clarity.

(f) Allgeneral and design notes and other notation should show the m ond mm after
any numbers for clarification.

(g) For round holes, diometer may be specified in one of the following forms:

Example: 15 min @ Hole (Preferable );
15 @ Hole or /5 Dia. Hole ( Acceptable )

15 mm @ Hole (2 Regd. ) ( Preferable );
2-15 min @ Holes ( Acceptable )

5.3 mm @ Hole (mm required with fractional mm)

(h) Designations m or mm are not applied to established trode sizes or identifiers unless
indicated by the trade or where needed for clarity; for example: Li27 x 89 x7.9 for ¢
steel shape; 15M for steel reinforcing baors, not No. i5 (No. I15M occeptable but not o general
practice J; and, pipe size 750, since the diometer is understood by the inausiry 1o be

in millimiters.

(i) All tables shouid be lcbeled m and mm in the headings of coiumns including tabulations for
those items where the industry has specified a single designation.

() Pay items units are lobeled with upper case {etters gs shown in the /994 Meiric Basis Of
Lstimates Handbook; and duplicated on Index No. 001

(k) For drawings and description information use the small superscript; for example: m? not me.

(1) Allifems shall be described with their specific designations except as ouflined above. SI units
and symbols ( ASTM's £380 and E621) must be adhered to; for example: kPa not KPa.

The 1994 Appropriations Act was signed into law on October 27, /993, This act forbids the expendifure of
Federal Funds for highway signs displaying speed limits, distance or other measurements using the mefric
system. Therefore, all speeds ond all distances will be displayed in English units.

The equations for determining taper lengths, flare lengths and lane transition lengths "L", (for example
L=WS/1.6 and L=WSZ2/150) are for metric values. Design speed will be substituted for "S" in the equations
uniess other assumed vaiues are to be applied. On those standord indexes where the assumed value i5 the
posted speed ( English ), conversion tables for English to mefric speeds have been included on fhe indexes.

This booklet [s the initial publication of metric roadway and tratfic design sfondards by the Depariment.

Users of these standards are encouraged to suggest improvements to the standords. Suggestions should be
submitted only ofter thorough study hos been made and supporting bockground doto can be furnished with

the suggestion. Suggestions should be submitted fo the Stote Roadway Design Engineer, Florida Deportment

Of Transportation, 605 Suwannee St. MS 32, Tallghassee, FL. 32399-0450. The Department will moke changes
to the standards by special provisions, or where necessary by Interim stondards, until the next requior publication

of metric standords /s implemented.
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District Location Surveyor
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Department Of Transportation
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Drain, Drive or Design Review

Driven

Driveway

Design Speed

Design Service Life

Drawing

Eost or £xterngi Distance
Rote Of Superelevation
End to End

Each

Eastbound

Etevation

Etastomeric

Electric

Eliptical

Embankment

Emulsified

Enclosure

Engineer

End OF Survey or Equivalent Opening Size
Equation or Equal
Equipment

Eosement

Estimate

Establish or Established
Et Cetera ( And So Forth)
Endwol!

Excavation

Existing

Expansion
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Fing! Quantity

Furnish & Instal!

Face fo Face

Federal Aid or Fine Aggregate
Florida Administrotive Code

FAP

FC

Fo

Fdn.

FOOT

FE

Fed.

Fert.

FES

FETS

FH

FHWA

Fig.

Fin.

FL

FL, Floor Fla.
Fiex.

FNG

FPM or fpm
FPS or fps
FR or Fr.
Frang.
Freq.

Fs

Ft.

F78

FTBA
Furn.

Fuf.

G

g

Gaiv.

Ga.

Go. or Gal.
Gor.

GO

Gif

GM

GP

Gr.

Gr. or Gro.
GRC

Grd.

qross km
Gr. Wt. or gr. wt.
Gtfr.

Gy

Horiz. or Hor.
HP

Hr.,

HS

Hse.

Ht.

Hw

Hwy.

Hyd.

Hz

li

Intchg. or ichg.
IES

1D

M

n.

Inc.

fnci. or inc.
Ind.

P

Install.
Isect.

15t

ITE

Jet,
Ji

kg
kg/m
kg/m?
kg/m?
Kiro
Kip

Federai Aid Project

Friction Course

French Drain

Foundatien

Fioride Department Of Tronsportation
Floor £levation

Federal

Fertilizer

Flored End Section

Fiored End Terminal Section
Fire Hydrant

Federal Highway Administrafion
Figure

Finish

Fiow Line

Florida

Flexible

Fuse ( Type Slow Burn)

Feet Per Minyte

Feet Per Second

Frame

Frangible

Frequency

For Side

Foot or Feet

Floating Turbitity Berrier
Florida Tronsportation Builder Association
Furnish

Future

Gigo or Guuss
Gram or Gravity
Gatvanized
Gauge or Gage
Gaiton

Garage

Gutter Orain
Galvanized lron Pipe
Gas Main

Grode Point

Grode, Guardrail or Grate
Gross

Rigid Steel Conduif
Ground

Gross Kilometer
Gross Weight

Gutter

Gray

Henry

Hour or Hecfo

Hectare

Hay Bales

High Density or Heavy Duly
Head

Headwall

Heavy Hex

Handraii

Hond/Of f /Automatic
Horizontal

High Pressure or Horsepower
Hour

High Strength

Heuse

Height

High Water or Hoi Water
Highway

Hydrant or Hydraulic

Hertz

External Angle  Delta ), Intersiafe
Interchange

Hiuminating Engineering Society
Inside Dismeter or identification
Intermediate Metol Conauit

Inch

!ncorporated or Inciuding

Included

Industry or Industrial

tron Pipe

Installed

ntersection

Istand

Institute Of Transporiation Engineers

Joule
Junction Box
Junction
Joint

Design Hour Factor or Kelvin
Kito { prefix)

Kilogram

Kitogram Per Meter

Kitogrom Per Square Meler
Kilogram Per Cubic Meter
One Thousand

1000 Pounds

km
km/h
kn
kPo
ksi
kY
KVA
kWh

L

2-L
2Liw
aL2wW
LA or L/A
fane km
Laf.
Lb.
LBR
te
Lgth.
Lin,
Im
Lmrk,
Ltoc.
LS
Lr
L.
Lrd.
Lum.
Lrw
ix

Max,
MB
MBM
Med.
Mega
Hemb.,
MES
Mess.
Mfg.
MG
MH
MEW
yz
Mi.
Micro
Mid.
Mil
Mil.
Milli
Min.
Misc.
mt
MLW
mm
Mobl.
Mod.
Wo!
Morr.
MOT
MP
MPa
MPH or mph
MSL
Mid.
MUTCD
MUTS

N
N/m
N/m2
N/m3

Kilometer

Kilometer Per Hour
Knot

Kilopascal

Kips Per Square Inch
Kilovoit

Kilovoit Ampere
Kilowatthour

Length, Length OF Curve, Liter, Left
Two-Lane

Twe -Lane One - Way
Two-Lane Two-Way
Limited Access
Lane Kilometer
Lateral or Latitude
Pound

Limerock Bearing Rotio
Long Chord

Length

Lineor

Lumen

Limerack

Location

Length OF Spiral
Left Turn

Left

Lighted or Limited
Luminaire
Lightweight

Lux

Muass, Middte Ordingte Length or Mega
Meter or Milli

Square Meter or Meter Squore
Cubic Meter or Meter Cubed
Cubic Meter Per Meter
Meters Per Second

Machine

Maintenance

Material

Maxitmum

Median Barrier

Thousond { Feet ) Board Meosure
Median

One Million

Member

Mitered End Section

Messoge

Manufactured or Monufacturer
1000 Gaitons

Manhoie

Meon High Water

Micro

Mite

One -Miitionth

Middle

One - Thousandth OF An tnch
Military

One - Thousanth

Minimum or Minute
Miscellaneous

Milliliter

Mean Low Woter

Millimeter

Mabitization

Modify or Modified

Mole

Monument

Maintenance OF Traffic

Mite Post

Megapascal

Miles Per Hour

Mean Seo Level

Mounted

Manual On Uniform Troffic Control Device
Manuai On Uniform Troffic Studies

North or Newton

Newfons Per Meter
Newlons Per Square Meter
Newfons Per Cubic Meter
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N/mme Newlons Per Square Millimeter

NA or N/A  Not Available or Not Appiicable

N&C Nail & Cap

NB Northbound

NC Notionol Coarse

NDCBU Neighborfiood Delivery And Coliection Box Unit
£ Northeast

net km Nel Kilometer

NEWA National Electrical Monufacturers Association

NGVD National Geodetic Verticol Datum of 1929

NGS Nationo! Geodetic Survey

NHW Normal High Water

NIC Not In Contraoct

NS New Jersey

Nin Newfon Meter

No., Number

Nom. Nomina!

Norm. Norma!

NS Non Siress, Not Suitabie or Near Side

NT, N&T Nenr Traffic, Nail & Tin

ATS Not To Scole

NW Northwest

Opass Overpass

QwOorotoo OuttoOut

0A Overall

oc On Center

[2:2] Qutside Diameter

OE Overhead Electric

OH, OHD or Ohd. Overhead

Opd. Option, Optional or Opticolly

or Overhead Telephone

0Oz, Qunce

n Ohm

P Passenger Car & Light Delivery Trueck

P or Pian Plan Quantity

Poss Poscal

Par, Parailei

Pas Pascal Second

Part. Participation or Partition

Pavt. Pavement

PC Point Of Curvature

PCBC Precast Concrete Box Culvert

PCC Point Of Compound Curvgfure or Plain Cement Concrete

PCE Permanent Construction Easement

PE Professional Engineer

Ped Pedestrian or Pedestal

Pen. Penetration

PG Profile Grade

PGL Profile Grade line

Ph, Phose

pH Measure Of Acidity or Alkalinity

PI Point OF Intersection

Pkg. Parking

PL Property Line

PiM 12:00 Noeon Until 11:59 Midnight

POC Point On Curve

POST Point On Semi- Tangent

POT Paint On Tangent

PP Power Pole

Pr. Pair

PRC Paint O Reverse Curvalure

Prest, Precast

Prest, Prestressed

Prob. Probabilify

Prod. Product, Production, Progucer or Produced

Prog. Program or Progression

Prof. Praject or Projection

PRM Permanent Reference Monument

Proy. Provisions

PS & E Plans, Specifications And Estimates

PSF or psf Pounds Per Square Foot

PS!or psi Pounds Per Square Inch

PT Point Of Tongency

PVC Polyviny! Chioride

Pw Pressure Water

a Peak Dischgrge or Fiow Volume (CFS)

R or Rod. Rodius

R or Rng. Ronge

rad Radian

rod/s Radion Per Second

RBAC Rock Base Asphaltic Concrete

RBST Rock Bose Surfoce Treatment

RCP Reinforced Concrete Pipe

RCPA Reinforced Concrete Pipe Arch

Rd. Road or Round

Rdsd. Aoodside

Rawy. Roadway

Rec. Recovery

Rect. Reticuline or Rectongulor

Ref.
Refl.
Reg.
Reinf.
Rejuv.
Reloc.
Rem.
Aepi.
Req. or Reqd.
Res.
RHW
AN
r/min
AP
rpm
RPM
1743
AR
Asf.
A
A/W, ROW

Sors
SAHM

SAN or San.
LY:]

SBAC

SBRM

S8sT

SG or Sp.Gr.
Sh. or Shf.
Shiar.

SHW

Spa.

Speg. or Sp.
Spec.

Sq. Fi. or SF
S5q. In.

Sq. Yd, ¢r SY
SR or S.R.
355

SSMD

ST

St.or ST,
Sta.

Stab.

Sid.

5ig.

Stge.

Sth.

Str.

Sty.

Su

Sub, or Subs.
Sub. or Subst.
Subgr.
Suppts.

SUR or Sur.
Surf.

Sw

SW or Swk.
Sys. or Syst.
Sv

T
T, TWP or Twp.
!

fan.
TBU
I
7C8
TCE
TCP
TCZ
Tel.

Referéence

Refleclive

Region, Regular, Registered or Regulgtion
Reinforced or Reinforcing
Rejuvenation

Relocated

Remova!

Replace

Required

Residence or Residential

insuigtion { Moisture & Heat Resistont Rubber )
Reference Monument

Revofution Per Minuie

Reference Point

Revolution Per Minute

Raised Reflective Pavement Markers
Revolution Per Second

Ratirogd

Resurface

Right

Right Of Way

Speed, South, Seimens, Or Second
Sand-Asphait Hot Mix
Sanitary

Southbound

Shell Base Asphoitic Concrete
Sand Bituminous Road Mix
Shell Bose Surfoce Tregtment
Seal Coat or Spirai To Curve
Schedule

Sond-Clay Surfoce Treatment
Sige Drain

Southeast

Second

Section

Sediment

Separator

Sequential

Service

Adjustment Factor In Percent
Subgrode

Specific Gravity

Sheef

Shoulder

Seasonal High Water

Space

Spacing

Specification

Square Foot

Square inch

Square Yard

State Road

Storm Sewer, Sanitary Sewer
Solid State Moduior Design
Swrfoce Treatment or Spiral Te Tangeni
Sireet

Station

Stability or Stabitization
Stondard

Strong

Storoge

Steel

Siructure

Story

Single Unit Trucks

Subsoil

Substitute

Subgrade

Supports

Survey

Surface

Southwest

Sidewalk

System

Sievert

Tangent, Length Of Curve, Percent Trucks, Tesla,

Township

Metric Ton

Tangent

Temporary Bench Mark

Tongent To Curve

Temporary Concrete Barrier |
Temporary Construction £asement
Terra Cotte Pipe

Traffic Control Zone

Telephone

Temp.

Traf.

Theo.
THRMPLSTC
THW or THWN
Thick.

Tk

Tn,

Trans.
Treaf.

75

75C

Typ.

Undrdwy.,
UNL or Undl.
Unfr.

UsC & GS
USGS

USPS

util.

v

var.

ve

verP

Veh.

Vert,

VF

Vh

VYMS

Vol.

vP

VPD or Vpd.
VPH or Vph.
VPHPL or Vphpl.
VRMS

Yy

Vvh

VW

w
ws/C
wa
Wwb.
w840
WB50
wB80
WM
W.AP.1.
wr
WWF

X Rd.
Xing.
Xsec.

Temperature or Temporary
Traffic

Theoretical

Thermoplastic

Insuiation ( Flame Retardant, Moisture And Heat Resistant Thermoplastic )

Thickness

Thick, Thickness or Truck

Ton

Transition, Tronsverse, Translate or Tronsportation
Treatment

Tangen! To Spiral

Length Of Tangent { Spiral Curve )

Typical

tnderpass

Underground

Underwriters Loboratories
Uitimate

Unfimited

Underdrains

Underrocdway

Uniooded

Unireated

US Coast and Geodetic Survey ( now National Geodetic Survey )
US Geologicat Survey

United States Postal Service
utitities

Voit, Velocity, Volume or Hourly Volume
Varies, Variable or Variance

Vertical Curve

Vitrified Clay Pipe

Vehicle

Verticol

Verfical Foot

Verified Horizontai Location

Varigble Message Sign

Voiume

Vertical Ponel

vehicles Per Day

Vehicles Per Hour

Vehicles Per Hour Per Lane

Volts Root Meon Square

Verified Verfical Elevation

Verified Vertical £levation And Horizonta! Location
Variable Width

Width, Wide, West or Watt
Water -Cement Ratio
Westbound

Weber

Intermediate Semi Trailer
Large Semi Trailer
Tandem Semi Troiler
Water Main

Work Program ifem

Water Table Or Weight
Welded Wire fabric

Coordinaie Value ( East-West Direction ) or Extra
Crass Road

Crossing

Cross Section

Coordinate Value  North-South Direction )
Year

AC
AS
BU
CF
co
cY
EA
£o
GA
GM
LB
LF
M
Lo
Ls
Ly
MB
MG
#H
NM
PA
FB
PE
Pl
PL
M
PS
PW
SF
Sy
™

UNITS OF MEASURE

US MEASUREMENT

Acre
Assembiy
Bushel!
Cubic Foot
Cleonout
Cubic Yard
Each

Each Day
Galion
Gross Mile
Pound
Lineor Foot
Lane Mile
Per Location
Lump Sum
Luminaire

Thousand Board Measure

Thousand Gallons
Man Hour

Net Mite

Per Analysis
Per Building
Pite

Per Intersection
Plant

Per Mite

Per Set

Per Well
Square Foot
Square Yard
Ton

METRIC MEASUREMENT

AS
co
DA
EA
3
GK
HA
HR
KG
KL
Kl

Li

LK
Lo
LS

Assembly
Cleanout

Day

Each

Each Doy
Gross Kilometer
Hectare

Hour

Kilogram
Kiloliter
Kilometer
Liter

Lane Kilomefer
Per Location
Lump Sum

L57AS  Lump Sum Per Assembly
LS/DA  Lump Sum Per Day
LS/EA  Lump Sum Fer Each
LS/HA  Lump Sum Per Hectare

LS/7KG
LS/LS

Lump Sum Per Kilogrom
Lump Sum Per Lump Sum

LS/MT  Lump Sum Per Metric Ton

LS/M  Lump Sum Per Lineor Mefer

LS/M2  Lump Sum Per Square Meter

L

MH
MO
MT
M!

M2
M3
NK
PA
FB
Pl

PL

PS
PW

Luminaire
Man Hour
Month

Metric Ton
Meter

Square Meter
Cubic Meter
Net Kilometer
Per Analysis
Per Building
Per intersection
Plant

Per Set, Each
Per well

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STANDARD ABBREVIATIONS
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Highway With Full Control of Access
Highway With Frontage Roads
Highway Inferchonge

Proposed Controlied Access Highway
Divided Highway

Hard Surfoced Rood

Soil, Gravel Or Shell Surfaced Road
Graded And Droined Road
Unimproved Road

Primitive Road

Private Rood

Streets In Inset Or Delimited Areas
Extension Of Local Roods Within Cities
Federal Aid Interstate Highway
Federal Aid Urban Highway

Federal Aid Primary Highway
Federal Aid Secondary Highway
National Forest Road

State Forest Road

State Park Rood

Interstate Highway

US Numbered Highway

State Highway

County Rood

Railroad

Double Trgck Railroad
Abandoned Railroad

Railrood Station

Grade Crossing

Railrood Above

Railroad Below

Military Field

Commercial Or Municipal Airport
Landing Area Or Strip

Runways

M 0 o 30
e e

STANDARD SYMBOLS FOR KEY MAP

Free Ferry

Toll Ferry

Canal Or Droinage Ditch
Infracoastal Waterway

Narrow Siream

Wide Stream

Dam

Dam Or Spitiway With Lock
Dam With Road

Flood Control Structure

Lake, Reservoir Or Pond
Intermitfent Pond

Meandered Loke

Marsh Or Swamp

Mangroves

Levee QOr Dike

Levee Or Dike With Road
Highway Bridge

Small Bridges Closely Spaced
Drawbridge

Highway Grode Separation
Tunnel

State Boundary Line

County Boundary Line

Civil Township Boundary
Exfended Township Line
Land Gront Line

Land Section Line

State Survey Section Line -
Survey By Others

Location Of Inset Boundary Within Map
Military Reservation Boundary
College Or University Boundary
Corporgle Limits

Delimited Area, Population Est.

Reservation, Forest Or Park Boundary
Wildiife Refuge Boundary

%
®
@
o
A
A
4
20y
{8}
=
A
1]
|
[
"

W
it

0w +

2T

=

Ny

Residential Area Under Development
Lighthouse

State Capital

County Seat

Other City Or Village

Seminole Indian Village

Weicome Station

Wayside Park Or Small Park

Park With Boaot Ramp

Bogt Ramp

Museum

Recreational Area Or Histeric Site
Scenic Site

Post Office

School

Church

Cemetery

Church And Cemetery

Hospital, Heaith Center Or Rest Home
Toll House, Port OF Entry Or Weight Station
Fair Grounds, Roce Course Or Rodeo Arena
Mine Or Strip Mine

Governmental Research Station

g
bil“jJHHHHH;IiEE*H@mIQQI@EE

GENERAL

Agricultural Inspection Station
Farmers Morket

Gome Preserve

Gome Checking Stafion

Bird Sanctuary

Fire Control Headquarters
Lookout Tower

Fire Station

Patrol Or Police Station
Correctional Institution Or Road Camp
Department of Transportation Focility
Coast Guard Station

Armory

Junkyard

Sanitary Fill

Sewage Disposal Plant
incinerator

Power Plont

Power Substfation
Communicafions Facility
Locked Gate Or Fence

Triangulation Station

NOTE

J. Symbols on this index are for use on all Rogdway, Signing and Marking,
Signalization, and Lighting projects. For work zone traffic control
symbols refer to index 600. When similor symbols are used, additional
nofations may be required for clarity.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STANDARD  SYMBOLS

Names Dgtes
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A\ ALacHuA
§ 8., nO, 12

GENERAL

State Line

County Line
Township Line
Section Line

City Line

Base Or Survey Line
Right-0f -Way
Easement Line
Limited Access Line
Fence Line

Notional Or State Park Or Forest

Grant Line

Railroad ( Drainage Maps )
Railroad ( Detail Plans )
Fence ( Limited Access)
Box Culvert

Bridge

Pipe Culvert-Mitered End Section

Pipe Culvert-Straight Endwall
Pipe Culvert-U-Type Endwall
Pipe Cuivert-Median Drain

SYMBOLS

Pipe Culvert-Other End Treatments

Storm Sewer

inlet

Manhole

Tied Longitudinal Jaint
Keyed Longitudinal Joint

Doweled Transverse Expansion Joint
Doweled Traonsverse Contraction Joint
Tansverse Contraction Joint Without Dowels

Survey Reference Point
Triangulation Station
Bench Mark

Point Of Intersection
North Arrow

Edges Of Existing Pavement And Sidewalk

Guardrail

STANDARD SYMBOLS

S D> e

® -
AR AR MRS TR LR IR
N
BEEVN Lo
e NN

@)
@

N
-

[

s

|

o
[‘U

=]
A=l 8l [

foil
C?OCJ GC}G &l &

2apepnRon
S 868@8880
Lt Skew Rf,

Base Line
Cenferline

" Property Line

Delta Angle
Approximate
Round Or Diamefer
Curb

Curb And Gutter
Water Well, Spring
Levee

Railroad Mile Post

Gate

Pump Island

Storage Tank ( Surface)
Storage Tonk { Underground)
Mine Or Quarry

Borrow Pit

Church

Store

Residence

Barn

Schoo!

Streom

Shore Line

Marsh

Hedge

Trees

Edge Of Wooded Area
Shrubbery

Grove Or Orchard

FOR

PLAN SHEETS

UTILITY ADJUSTMENT SYMBOLS

Definition Of Skew For Cross Drains
And Barrels Of Conrete Box Culverts

Concrete
Wood

Rate OF Superelevation

EXISTING PROPOSED
—O— —— Power Pole
-0 (7.5kv) -~ —4p—0c (7.5¢v)—4—  Overhead £ lectric
O = Telephone Pole
-O--07 tiooPR) -~  -@—oT tioorr)—@- Overhead Telephone Cable
——— OH (CATV)——— — o# (caTv) ——  QOverhead Cabie Television
-©- <&~ Combination Pole
o — Guy Wire And Anchor Pin
———BE (7.5KV)—— —— B£ (7.5kv) ——  Buried Electric
—_BF 4MTD (7.5kv) == — BE 4MTD (7.5kv)= Buried Electric Duct
———BT (200PR)—~~ — BT (200PR) ——  Buried Telephone Cable
===BT 6MTD === BT 6MTD —— Buried Telephone Duct
—— UG (CATV ) ——— —— yg tcatv) —— Underground Cable Television
X« =] Tower
| o Light Pole
——=152 GM-—-- e 152 GM Gas Main
——— 152 WM——- ——— 152 WH—— Water Main
-—-203 SAN--- ——— 203 SAN— Sanitary Sewer
o) O Manhole
Cl W} Water Meter
-l =} Vaive
73 @] Fire Hydranf
See General Note Sheet | Of 3.
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
STANDARD SYMBOLS
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STANDARD SYMBOLS FOR PLAN SHEETS

TRAFFIC SIGNALS SYMBOLS LIGHTING SYMBOLS SIGNING AND PAVEMENT MARKING SYMBOLS
EXISTING PROPOSED EXISTING PROPOSED
-~ -— Traffic Signal Head ( Span Wire Mounted) -0 O— Pole & Luminaire éi Pavement Arrow
{_8 (_' Traffic Signal Head ( Pedestal Mounted ) O Existing Pole & Luminaire To Be Removed Single Solid Line
O—“{t_' '—‘ Traffic Signal Head ( Mast Arm Mounted ) L Yo ) Final Position Of Relocated Or Adjusted Pole & Luminaire Double Solid Line
) ® Traffic Signal Pole ( Concrete, Wood, Metal ) f»j] ﬁ High Mast Lighting Tower — —— ——  Skip Line
S L1  Vehicle Detector (Loop) 3 @) City Or Utility Owned Luminaire & Pole 1 Stop Bor
______________ Signal Cable (On Messenger Wire ) ~———+—— PVC (Polyvinyl Chloride ) Lighting Conduit And Conductors d  Traffic Sign ( Post Mounted )
T/ /= T~ Conduit ————  Rigid Golvanized Lighting Conduit And Conductors o—= &=  Troffic Sign (Overhead)
b ® Vehicle Detector ( Points ) 0 Lighting Pull-Box (3) Sign Number
N <, FPedestrian Detector ol Light Distribution Point 700-83] Sign item Number
oy * Pedestrion Signol Head ( Pole Or Pedestal Mounted ) o O Joint Use Pole e Troffic Flow Arrow
:_‘%J Controller Cabinet ( Base Mounted) b Pier Cap Underdeck Lumingire
r>_11< [2] Controller Cabinet { Base Mounted ) A Pendant Hung Underdeck Luminaire
W - DW Walk - Dont Walk
Fow Flashing Dont Waik
Signal Face Number
[@] Signal Lens
[> Programmed Signal Head

_ - Messenger Wire

@ Pole Tabulation Cross Reference
*@ Pole Tabulation Cross Reference { Joint Use Pole)
1]

Signal Phase

See General Notes, Sheet 1 of 3
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Roadway & Shoulder Area

[~A

S Roadbed Under Construction /l

— : Earth Be}m\‘L

Shoulder Line } Note:
_— Slope drain pipe to be paid for as

Temporary Earth Berm Sand Bag B | I~ S!op? Drains ( Tempan_zry ). Mi, bas?d_
— — —_— 375 Metal Or Plastic Corrugated Pipe; Or, Plastic Fabric Condult on linear meters of pipe or conduit instolled.
I, S, T E With Adgplors For Staking 1.8 m Centers ( Max. } On Drain Slope | Sond Bogs To Poyment to be mode for one installation
T [\] ! I rd KShou/der Line And With Flume Or Fiashing For Securing Intake At Sump Wall. ———_ f“g Be Locafed per site, including one stub and elbow
Front Slope Or Median Slope A T 1 1 I A Sand Bags . Downstream ar one infake flume or flashing. Sump
On Superelevation Section F L1 1 1 construction ond maintenance and curtains
=n L L3771 J [ —_— fo be included in cost for Slope Drains
= llT T I T 1 [ 3 t Temporary ). Sand bags to be paid for
2 | %I N : Shoulder Line s ) as Saondbagging, M3.
Toe OF Siope Ill I [ I ]\‘\——-Sodding ( Overiapped ) L { Final Grade ) e ) S
T 1 1
3.0
B Stub Pipe And Flbow L" A
Or Conduit To Be PLAN
PLAN Relocated As Fiil '\ / Slope Varies
Progresses AN /
______ Anchor For Corrugated Pipe
Temporary Berm Intermediate Sump And Drain To Be As Directed By Tghe Engr'reeer
Constructed As Fill Progresses As \ / Baa Height Sufficient T
25% Lap Directed By The Engineer. Earth Berm\ / C"gr 'e’QP_ UD"C’;‘: o
i 30 | \_‘ ’_ May Be Used In Lieu O Sandbogging — “——=~%—~ / Contaln Pipe Discharge
- At Difch Locations
Sand Bag Cut-Off Wall . -
| LISO ‘ Or impervious Curtain 3 hl— L.
e = { To Be Removed With
— Stub And Eibow Or Apron Confoured Ta Natural
Conduit Relocation ) Ground in Absence Of Ditch
SECTION AA
SECTION AA SECTION BB

SOD FLUME ( SODDING OVERLAPPED)

ies
| 60.0 Std. | 60.0 5td. vorl

Less Thon /%] Roodway_ 1

Temporary Slope Drains

( Estimate At 120.0 m Spacing
On Grades i% Or Greoter,
Final Spacing To Be As
Directed By The Engineer.)
Sfiope Dreins To Be Replaced
By Permanent Overlopped Sod
Fiume After Final Shoulder
Grade Established. '

Ground Line

Sod Fiume { Soading Overiappkd ) ( To Be
Instalied As Fill Construction Progresses
As Directed By The Engineer.)

ELEVATION

SLOPE DRAIN APPLICATION

SECTION BB

TEMPORARY SLOPE DRAIN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

TEMPORARY SLOPE DRAIN
AND SOD FLUME

Nomes Sates Approved By
poslenee o 44 M‘uﬁu
Drawn By ! State Drdrhvl Engineer
Chacked By Revislon No. Sheet No. ndex Mo,

FMW.A. Approved:  GAT/80 94 fof | I 00
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Trash Retainer Fence -

== Oil Skimming Baffie

| F / -Sand Cement Rip Rap
!
i ; - D “_‘l
& N /“ B =
:- -_4’_* / / OW&tII‘—- - - -——
v 3 A | / / / Varies | L/ —
.E‘E E — f (.2 A
2 [ - _1 H H M 5td. )
© 2 (- » plnl ) -
\ < = SR S
| o - —
< || L) - Sond Cement Rip Rap —-. T
|| Sand Cement = 1 H b _ 7/
- Rip Rop a :T}'ﬁ K
4 = |
- Ditch Stope And Bottom Treatment ( D ~J
As Called For in Plans g
e .
Iy Lo /L R .
\V' -
'
; R LZ 8 PLAN VIEW
., i \ .
< LooL-
<L PLAN V/EW P Varies
Dt SAER ——
6.1 Min., it Skimming Baffle (3 mm Aluminum
. Varies (7.2 Min. ) ( See Plans) ~ ”’ - Sheet, 0.9 High ). Post Spocing Varies i
e T © Tvaries Atgminum Choin © 1 _Top Brace NE | 4 Top Of F ot 305 (1.8 Hax. ). Sheel To Be Mounted With E c
4 754 T g tor 1 Link Fabric (50 Mesh )., ’ | - S SN S Above Weir Crest ==~ \rp00 6 mm Bolfs And Six Washers, Each | .- Crown Elevation Of Culvert
'J' . ¥p. - | . —HUW. ; W \\]Posf_ - ;,,/ g tintess Shown Otherwise in The FPlans
" . - — .S,
R - !
— | - [ /N
\W’ ; B35 b0 wn. 7 o ! e —— e 30
o, fi: 59 Bottom 5
i 1 Brace &= Narma! Ditch Boito;n.l
£ % ~ Normat Water - . T W/ w.S.
X ? - P A ) +— See Design Note ¥/ =) T T
; T N
::i; S See Design Note # M; b =
i T T I 0sfs o Bottom OF Basin . -
! o 1= S o
I < [ (I B ]

SECTION BB

INTENDED FOR USE WHEN THE STORM SEWER OQUTFALLS ADJACENT TO

TYPE A

DESIGN NOTES

/. Basins should be as deep as practical with @ minimum depth of 0.6 meler.

2. In Type A, when the top of endwall is below high water, fence also will be
required aiong the fop of the endwall.

3. In Type B, the weir sholl be focated as for from the endwall os practical.
On steep difch grades two or more weirs may be required. Intermediale weirs
shall be constructed without stifting bosins.

4. in Type B, the 50 mm PVC pipe sholl be constructed uniess shown Otherwise in

Varies

ﬂk lw%‘Top Brace ~

r .- Post ( Spacing Varies, 2.4 Max. )

{ SECTION AA

SECTION BB

A SHORE LINE

i

GENERAL CONSTRUCTION NOTES

Fence materigis shall be aluminum or concrete oniy.
Aluminum posts shall be 75 mm diometer minimum. Aluminum rait braces shall

be in gccordance with index 452, Concrete posis and raif broces shall be
in accordance with Index 451, Aif posts to be sef in concrete.

. Fabric sholl be installed fo inside of posts ond rail broces, and ted to

posts and braces at 150 mm centers.

. For additional details on fencing, see Index Nos. 45/ and 452,

50 PVC Pipe”
F.L. To Match
Normal Difch Bottom

Stilling Basin-~

F v Atuminum_Choin Link i,‘, N
g L _Fabric {50 Mesh) s | Varies ( 24 Std. )
. Wil
B . - &
N = -~ il - g o
- 3 | Varies
~4- J - ) Vories  Mormal Ditch
a3 e . - aries Slope”
g o “& \\Bottom Brace - . ~ (300 Min.) ~
§ N R e - ™~ N %~ Normal Ditch
o N 4 N ~ /'/
& (0 remsion 4 AT 05 win o
e All Posts . ‘
L 1 SECTION CC i Siope
o L

SECTION DD

INTENDED FOR USE WHEN THE STORM SEWER QUTFALLS IN AN OPEM DITCH

TYPE B

GENERAL NOTES

The cosf for Type A and Type B frash refainer and sediment basins
shall inciude the cost for riprap, fencing, baffles, piping and for sump
and weir egrthwork over and above ditch excavation called for in the
plans. Payment for both Type A Type B shell be under the contfract unit
price for Sediment Basins, £och. Cleonouts es caited for in the plons
shall be pald for under the contract unit price for Sediment Basin
Cleanouts, CO.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

TRASH RETAINER AND
SEDIMENT BASIN

the plans. All basin slopes fo be [:lunless defailed otherwise in the plans. e £ots2 ] aporoved By
Designed By WiR 05,74
Sediment basins to be constructed prior to commencement of uplond Srown By ‘iﬂ%ﬁiﬁcm,—
constuction. Maintengnce and clean out fo be by the Confractor untii roched B B 06,74 | Fevision Ro, Sheet Mo, ndex o,
acceptance of project by the Engineer. S )
F.HW.A. Approved: 10,07 /80 94 fof | /O/




7 NOTE: Spacings shown in this chart are based on
generalized conditions and should be odjusted
based on actual site performance or hydroulic
computations.

6

LEGEND

£ low
Solls

FLOW RATES (m3/min.)

Very Light <g
Light > 8 <6
Moderote >16 <24
Heavy > 24 <40
Very Heavy >40 <64
SOILS
Cohesive Non - Cohesive
Firm Loam Flne Sand
Clay Sands Course Sand
Clays Gravels
Hardpons Sandy Loam
Silt Loam

* 4
£
L)
)
wn

3

2

k Consider Use Of
Temporary Sod \
/

/

i5

30

45 60
Spacing (in Meters)

CHART I

105

120

RECOMMENDED SPACING FOR TYPE I AND TYPE II HAY BALE BARRIERS, AND TYPE II SILT FENCES

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BALED HAY OR STRAW
BARRIERS AND SILT FENCES

Naras Dates spproved By

Deslgned By EGR 02/80 i :E ﬂ é

Drawn By H3D 09,82 $tote Uralnags Erginesr
Chacked By NG 09/82 | Revision No. Shest No. wndex Ho,
FHWA, Approved:  09/23/82 94 lof 3 / 02
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T = Ditch
S - Curd & Gutter
ittt
INLET DITCH BOTTOM INLET

Anchor Bales With 2- 50 x 50 x i.2 Siakes Fer Bale

PROTECTION  AROUND INLETS

OR SIMILAR STRUCTURES

"*//-- Type A Or B Fence

Note: Boles to be staked of the

a'r"!"“““ b
H
T
A_._r_._._
(i)
X
f..__u_._._.
&
I
Y
|+

BALES BACKED

Limits Of Construciion — ig ’
!

/ { )/r:, Silt Barrier
s = s

Sod

T
5.0 Mox. : _15.0 Mox.
il
- .
i -
e [, | o _ S
--Sod I -—Ditch Bottom inlef
o I s 14— ¢ wmedion
il REET Y ———
[ —— e —&C N1 SiF Rarrier
5.0 Max. . 15.0 Max. — Ditch
B —e e T U
_ Cross Drgin ‘k.ﬂ ) u—pp
J -
H
/5.0 Max. A 15.0 Max. . .
;" [#i?,’,_"fndwall ”“(‘/_,f—— Silt Barri
e i e i
¢ j

2 —— Limits QF Construction

DITCH

INSTALLATIONS AT DRAINAGE STRUCTURES

direction of the Engineer.

T Loose Soif Piaced By Shove! And
[ightly Compacted Along Upstream
Face Uf Boles.

BY FENCE

~—15.0 On Centers ( Typ. )

As Required

PLAN

——Qveriap Ends

Anchor Boles With 2- 50x50x 1.2
Stakes Per Bale

R —

. e T A7
;‘\\%'Hgﬂ\\ oo R :~ Filf Siope

ELEVATION

TO BE USED AT SELECTED SITES WHERE THE NATURAL
GROUND SLOPES TOWARD THE TOE OF SLOPE

Diteh

Loose Soil Placed By Shove!
And Lightly Compacted Along
//’" The Upstream Edge Of Bales.

Anchor Bales With
Z- 50 x50 x1.2 Stakes
Per Bole

ELEVATION

70 BE USED AT SELECTED SITES WHERE THE NATURAL
GROUND SLOPES TOWARD THE TQE OF SLOPE

BARRIERS FOR FILL SLOPES

--Loose Soff Ploced By
Shovel And Lightly
Compacted Along Upstreom
Fdge Of Boles.

Anchor Bales With 2- 50 x50 x 1.2 .
Stakes Fer Bale

T/-*) 300 Min. Recommended

ELEVATION

Spacing: Bale barriers for paved difches should be spaced in accordance with
Chart I, Sheet I of 3, Index No. 102

BARRIER FOR PAVED DITCH

-~ Woven Filter Fabric In Absence OF
o Estabiished Grass ( Approx. 3.6 x 3.6 ).
Secure Edges By Entrenching And
Extend Under Bags and Bules. Fabric
Shall Meet The Requirements OF
Section 985 Of The Standord ‘
Specifications. Cost OF Fabric To Be .
included In The Contract Unit Price '
For Hay Gr Strow, MT. g

“- Loose Soil Placed By Shovel And Lightly Sg - Locse So/t Placed By Shove! And Lightly
Compacied Along The Upstreom Edge Compacted Along The Upstiream Fdge
OF Bales. Of Boles.
PLAN PLAN
Rail =, L Post
= — 4' ‘-_i
[ =+ = =& === I
I il = I i "
I e I N
1 :: i ),
L5 300 Min. Recommended ~~
Typ.

Anchor Lower Bales With £- 5Qx 50 x 1.2 Siakes Per Bale,
Anchor Top Bales To Lower Bales With 2- 50x 50 x .2 Stakes Per Bale.

Ancher Boles With 2- 50 x 50 x 1.2 Stakes Per Bales

ELEVATION ELEVATION

Application and Spacing: The use of Types I & I bale barriers should be (imited to the
conditions outiined in Chart I, Sheet 1 of 3, Index No. 102

TYPE IT TYPE I

BARRIER FOR UNPAVED DITCHES

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATICN
ROAD DESIGN

BALED HAY OR STRAW BARRIERS
AND SILT FENCES

Nomes. Dates Approved By
Dealgned By WA 5/74
Drown By State Oroindge Englneer
Checked By HLB 8/74 Revislon No. Sheat Mo. Index No.
F.H.W.A. Approved: 10707789 94 2 of 3 /02




Principle Post Position

Filter Fabric

Post Opfions: Wood 65 Min. @ Optional Post Positions
g::d? ;i’ ; éoo \ L & { Canted 20° Toward Flow )
) - ! Filter Fabric (
Stee! 2 kg/m  Min. l. 1.8 Mox. i Fonfarmonce. With ’
_q flL @586‘. 965 FDOT Spec. )

— ———-Vertical

8
S 4 ! Sitt Flow
§ ____________________ YIS
i Ly
SECTION

ELEVATION

Note: Silt Fence to be paid for under the confract unit price for Staked Silt Fence (MI).

TYPE II SILT FENCE

Silt Flow

Note: Spacing for Type I Fence fo be in
accordance with Chart I, Sheet /of 3
and difch installations at drainage
structures Sheet 2 of 3.

Type III Sitt Fence

Type II Silt Fence Protection
Around Difch Botiom Inlets.

Type IT S5ilt Fence

Do not deploy in @ manner that silf fences will act as a dam across permanent flowing
watercourses. Silt fences are o be used ot uplond locotions and turbidity barriers

used at permanent bodies of wafer.

SILT FENCE APPLICATIONS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BALED HAY OR STRAW
BARRIERS AND SILT FENCES

Nomes Dotes Approved By
Designed By | RAA/CJA 09785 14{ ﬁ W

Drawn By - LRE 09/85 Stats Orainogs Enginesr
chacked By | RAA 10/g5 | Revision Yo, Sneet bo. index o,

% |3of3 /QZ

F.HMW.A, Approved:




8 mm Viny! Sheathed EAW Steel Cable
T 149445 kg Breoking Strength ) With

s c Galvanized Connectors ( Tool Free Disconnect) Closed Cell Sotid Plastic Foam
lotted FVYC Connector Pipe Fiotati / ja. Equi (175 N/
{ Meto! Collar Reinforced ) Closed Cell Solid Plastic Foam BL%;,;Z? )( 50 Dio. Equiv. ) (175 K/m Post ( Options: 50 x 100 Or
Fiotation (200 Dig, Equiv. ) (248 N/m T ) 65 Min. Dia. Wood; Steel
Buoyancy ' 2 kg/m Min. )
T = S ) ' — } L] —F B
R _,J . - : - -4- T T 0.5 kg Nylon Reinforced
B 7 o i ;62 o kPOéyDrok Fope | f f:%—:_{ B PVC Fabric ( 2100 kPa Test)
. / ~ regkin
Los kg Nylon Reinforced ! 2 / [< 0.5 kg Nyfon Reinforced Sf,-engg,) g ® | i } !
FVC Fabric ( 2100 kPa 7—857‘),) \‘ ) . | PVC Fabric { 2100 kPo \ < 03’ ‘ ‘ :
= Stress Plate ‘5 -~ 8 mm Gaivenized Chain L Test) With Locing Grommets . 1 \ 6 mm Golvonized Chain —4.. = = | I
P ] p N \ i
§ et T e e g -k . o T T e ‘,/ﬁ T Ny | } ‘L
| ". R e T S e
; M
k L X TYPE IT TYPE T T ; z §T&i (S I
] ] N D, <1.5 Std. (Single Panef For Depths 1.5 or Less ). Sy , l@i"’ - H
| i D, 1.5 Siq. ( Additional Panel For Depths >1.5 ). Z
e b Curtain To Reach Botfom Up To Depths Of 3.0 meters. ) -———- STAKED TURBIDITY BARRIER

Tt TT ) Twol 2) Paneis To Be Used For Depths Greater Thon
3.0 meters Uniess Speciof Depth Curfains Specifically Called
For in The Plans Or As Determined By The Engineer.

NOTICE: COMPONENTS OF TYPES I AND I MAY BE SIMILAR OR IDENTICAL
TO PROPRIETARY DESIGNS. ANY INFRINGEMENT ON THE PROPRIETARY
RIGHTS OF THE DESIGNER SHALL BE THE SOLE RESPONSIBILITY OF
THE USER. SUBSTITUTIONS FOR TYPES TAND IT SHALL BE AS
APPROVED BY THE ENGINEER.

FLOATING TURBIDITY BARRIERS

LEGEND

Q
4) L4 Pile Locations

V74 Dredge Or Fill Area

C Existing J
Couseway

o Mooring Buoy w/Anchor

— Anchor

— Barrier Movement Due
T =7 To Currenf Action

o)
2
A
N g
<~
_ S L
l Shore Line — = = e~ [Imits OF Const.
|
| Current — .
H S, Limits OF Const. = _—— Shore Line
| ) GENERAL NOTES
' - Structure Alignment . Floating turbidity barriers are to be paid for under the
Turbidity / contract unit price for Turbidity Borrier Fioating, Ml
¢ eo|e o - : -
Barriers 2. Stoked furbidity barriers gre to be paid for under the confroct

Note: unit price for Turbidity Barrier Staked, Mi.

Turbidity barriers for flowing stregms ond tidal
creeks may be either floating, or staked fypes
or any combinations of types that will suit site
conditions ond meet erosion controf and water

NOTES:
. Turbidity borriers are to be used in all permanent bodies of water regardiess of water depth.

N ; i t focities. ; ; ; ;
2 umber and spacing of anchors dependent on current vefocities quality requirements. The barrier fypels ) will
3. Deployment of borrier around pile locations may vary to accommodale construction opergiions, be a{ fhe _Confracfors option uniess ofherw..se
specified in the plans, however poyment will
N . . . . , . be under the pay item( s) esigblished in the STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
. 7 f .
4. Navigotion may require segmenting barrier during construction operotions plons for Floating Turbidity Barrier and/or ROAD GESION
s . . . ere s Staked Turbidity Barrier. Posts in stoked
S, For additional information see Secfion 104 of the Standord Specifications. turbidity barriers fo be installed in vertical
position unless otherwise directed by the
Engineer. TUF\)B/D/ TY BARR/ERS
TURBIDITY BARRIER APPLICATIONS vvore v G | DML
Dasigned By | AAA/CJA 9/85
Drawn By LRE 9/85 Siote Dralnage Engine:
Checkad By RAA 10,85 Revislon No. Sheat Ho, Index No.
FUHH.A, ADDrOVed: 34 fof I 103




——Low Point Of Sag

Sod To Toe Of Front Slope When Sodding { Qveriapped ) See
Algebraic Difference In Roadway _ " Overiapped Sod Fiume ( Below )
Grades Exceeds 4% ,/
Emuisified Asphalt Mulch \ . —Emuls:f:ed Asphalt Mulch
§ \ 30.0 Min. ! _J0.04 an "I ___Shoutder Point
| hﬂ% | ‘I‘
[ } g _\T\/ e ey e — -
y/ A/ A/ A,/ A/ A /4 /4
. o
800 Sod Sirip-<" ¢ - A -
g
%) |- Emulsified Asphalt Mulch
— N 7%/;,_:\ [ T ‘\k e
Shouider Point =

. / _ ~ K Use 1.2 Shoulder Pavement And 800 Sod Strip When Negative
Emuisified Asphalt Mulch —=>Same As Above Grade Intersects Postive Grade And Aigebraic Difference In

Low Point Of Sag — Rogdway Grages Is 2% Or Greater; When Algebraic Difference

_—--Same As Above 15.04

e |
/ T I—»A
0 Min. ! .G Min.
fo (300 Hin . 30~9—L——1 /Shoulder Point
- 7[ B A — —t — 4y . e -
_@_ﬂ/ A/ A ) S S —
Shoulder Pavement h \
e

!—"B in Absence Of Shoulder Pavement On Existing
- 4 Divided Roadways, Construct Shoulder Povement
Same As Above.

wnllp-
=l Shoulder Pavement

|
I | v ]
—
Shouider Point
Same As Above
15.0¢
¢ Temporary Berm \‘
r 1.2 Shoulder Pavement Or BOO Sod Strip
' ( See Notation Above)
) ‘Roadway | |Sod | Sodding f Overiapped )Ib_ 25% Lap

Shoulder Poim‘ik \V\J’\

SECTION AA
( Symmefrical About &)

Staggered Joints Between
Upper And Lower Layers

TRANSVERSE SECTION LONGITUDINAL SECTION
OVERLAPPED 500 FLUME

Cg-’{@nfiogo_.’ Grossing 1.2 Shoulder Pavement Or 800 Sod Strip
{ See Notation Above )
r@ Roadway | ( Sod | Sodding ( Overlapped ) -
| |
¥ { Shoulder Point

Shoulder Point

SECTION BB
{ Symmetrical About €)

SHOULDER AND SLOPE TREATMENT IN SAG VERTICAL CURVES

In Roadwoy Grades /s Between (% & 2%. Use 800 Sod Strip Only

2d

Shoulder Point l

RURAL DIVIDED

1.2 Shoulder Povement
See Table Below
For Application

IS 350 B -~
RURAL UNDIVIDED < 5.0

Shoulder Pavement
——

1.2 Shouider Pavement-See Table Bef;\;/ For.
Application. Same Applies To Low Side On ™ —_

Outside Edge QF Pavement For Facilities T~
— —— — __With U\neaved Shoulders.

T .
—
—~—
Shoulder Pa_vemenf ——

{ See Nototion Above )

;\
Shoulder Point —— " ~—_

~—

CRITERIA FOR PAVING SHOULDER ON DIVIDED AND UNDIVIDED FACILITIES

Design Speed (km/h)

Radius Of Curve

Notes:

50
60
&0
100
05
Ha

250.0 0Or Greafer
350.0 Or Gredfer
435.0 Or Greater
580.0 Or Greater
580.0 Or Greagfer

875.0 Or Greater

{1} Shouider Pavement is required on oll curves
meeting the criteriq tabulated. For curves
not meeting the criteria, shoulders are 1o
pe paved where erosion of the shoulder /s
evident or gnticipoted.

{2} If outside shoulder is poved os designated
bike line, the pove width within curves
shall maich the bike lane width.

SHOULDER AND SLOPE TREATMENT FOR SUPERELEVATED ROADWAYS

SEEDING RATES (kg/ha} FOR NEW SHOULDERS AND SLOPES™*
ZONE T ZONE IT
COASTAL INLAND COASTAL INLAND
P Wor. | WNov. | Mar. | Oct. | Feb. | Dec. | Feb. | Dec. GENERAL NOTES
YPE OF SEED fo fo fo fo fo fo fo fo I. Erosion control detaiis ore opplicable to new construction, reconstruction
Nov. Mar. Oct. Mar. Dec. Feb. Dec. Feb. ’ : . . q
and RRR projects. Project requirements for shoulder pavement and
PERMANENT GRASS sodding that exceed the limits of this standard take precedence.
Unhutled Bermudo " op . P 22 20 22 25 25 2. For sedding adjacent fo ditches and at headwalls, see index No. 28i.
3. All fronf slopes steeper than 1: 3 are to be sodded.
Bahia Argentina Or Pensocola Q0 90 Q0 80
QUICK GROWING STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
Brown Top Millet 22 22 22 22
Annual Rye Grass 22 22 22 22 EROSION CONTROL DETAILS
TOTAL KILOGRAMS FOR PERMANENT CONSTRUCTION
PER HECTARE “ “ e | #“ 44 134 134
Note: The seeding rates shown in fthis toble apply only when seed is spread by an approved mechanical Nomes Dates Approved By
spreader meeting the requirements of Section 570 ond 577 of the Standard Specifications. Designed By HLE 0475 ! Q ﬂ; é
*See Index No. 105 for zone boundories and seeding rofes for shoulder reworking. brown 8y of3 Or ainags Enginesr
Chacked By 0CB 04,75 Ravision No. Shaet Mo, Index Mo,
FHW.A Approved:  K0/07/80 94 lof | / 04




£dge OF Any Existing
Or New Favement

tdge OF Any Existing Excovated Turf Ang Topsoil To Be Used
Or New Pavement e 400 For Filling Voids And Low Areas At 80 mm Or More Resurfacing -.
—‘ Edge Of Povement ( Gap For Drainoge ) T
Sod Blocks Shoif Be

Existing Shoulder ‘
x15ting { Ploced With Staggered

N Transverse Joints
Fage Of Pavement 7
TRENCH OPENING PLAN VIEW
PATTERN DETAIL

. , 100

I

I e —

| \\\ (&
| ~.

| Sod Trench 8

'

|

|

|

|

fb\l

Greater Thon 40 mm To

tess Than 80 mm Resprfacing - Edge OF Any Fxisting

e ? Or New Pavement ™~

Backfill { Excavoted Turf And Topsoll)

80 mm Or More Resurfacing ..

|
!
I
I ™~
]7 1 -Sod ( Avg. Depth 40 mm) -
5 | (May Require £l Under Sod To CRITERIA FOR USING TREATMENT TYPE R-I
i Attain 25 mm Drop Off At Edge OF .
| Pavement } Project___ b
I e s resurfacing, widening and resurfacing or construction of shoulder pavement
‘‘‘‘‘‘‘ - COMPLETED SHOULDER ® is rural or is urbon without curb and gufter

e has good existing soil and turf with no significant shouider erosion [ 1solated
areas of significant ereosion will require additional special treatment. Where
poor soil ands/or turf conditions exist shoulder reworking, Type R-2, should

L Reworking Width Calted For In The Pilans ( Shoulder Width Plus 610 Min. )
J/ Width For Payment Under Rewarking Shoulder, M2
1 /f [ 890 See Poitern Detait Seed And Mulch ( See Gen. Note No. 5}

/,/. ’

- 50d (Avg. Depth 40 mm)  Seed And Mulch Plus Either Emulsified
= Asphalt Muloh Or Latex Muich™

}_.F,,,

- - Salvoged Turf And Topsoil

And Replaced With Fili

SHOULDER BUILD-UP METHGOD
0 Reworking Width Called For In The Pilans ( Shoulder Width Pius 600 Min. )
R o 4/ o Width For Payment Under Reworking Shouider, M2
f /e 7 800 See Pattern Detoil Seed And Mulich { See Gen. Nofe Mo, 5 )
[/// - Sod ( Avg. Depth 40 mm )
N 7 _~—Seed And Mulch Plus Either Emuisified
y~ Asphalf Muich Or Latex Mulch* Varies, 600 Min.

. Shoulder Reworking T T —-— ———
T Mix To Depth Indicated ~.
fn Specifications Or Plans

_ Varles, 600 Min. .

be applied. )
ppIi SHOULDER REWORKING METHOD
TYPE R _l e resurfgcing build-up is greater fhan 40 mm to fess than 80 mm
CRITERIA FOR USING TREATMENT TYPE R-2
*Emutsified Asphalf Mulch Or Latex Project_
Mulch May Be Deieted For Low Volume is resurfocing or construction of shouider pavement
Excavated Turf And Topseii To Be Used Roadways ( ADT less Than 1600 ) Or is rural or is urban without curb ond gutter
Fdge Of Any £xisting For Flushing Along Edge Of Sod; Excess Where Shoulder Pavement /s Constructed. has good existing soil and turf
Or New Pavement -~ _— Material To Be Uniformly Distributed resurfacing buiid-up is 80 mm or more
Over Shoulder { Gap For Drainoge )

Excavated Turf And Topsoit
‘‘‘‘‘ (Gap For Drainage J
.

A SIMILAR TREATMENT MAY BE USED FOR PROJECTS THAT REQUIRE SHOULDER WIDENING. DETAIS ARE TO BE SHOWN IN THE PLANS.

mThe— | T T T T e _—
: T ~ GENERAL NOTES
L | “~Sod Trench Tl I Special aftention is to be directed fo the construction
9 | of the required 25 mm drop-off at edge of pavement.
|
| 2. Fertilize entire unpaved shoulder and front slope
fo # i Ftch.
| TRENCH OPENING SEEDING RATE SEEDING RATES (kg/ha ) © foe of siope o bortom of dtch
‘‘‘‘‘‘‘‘‘‘‘ ~ ZONES P 3. Topsoil obtained from borrow pits or other sources
- may be wused in lieu of excovated turf and fopsoil when
ZONE 1 ZONE I ECODOI?_I'CGN)/ feasible. No additional payment will be
tituti i il
COASTAL INLAND COASTAL INLAND made for substituting topsoil for excavated turf or topsoil
40 mm Or Less Resurfacing — & TYPE OF SEED 4. Payment for excavation of turf ond topsoil and for
N : Mar . Nov. | Mar. Oct. Feb. | Dec. Feb. Dec. backfill of this maferial under Types R-land R-3,is
fo o to fo o to to to be included in fthe confract unit price for Sodding, M2,
fo
Nov. Mar. get. Mar. Dec. | Feb. pec. Feb. 5. Payment for reworking shoulders, shall include the cost
for those seeding and mulching operations within the limits
PERMANENT GRASS . i for reworking shoutders. Materials ( Seed, Mulch, Fertilizer
' _— Unhuiled Bermudo 7 7 W 7 7 7 i 7 and Water ) and Sodding shall be paid for os separafe ilems.
7 : - N - — - Reworking shoulders shall be paid for under the contract unit
| ~ Sod ( Avg. Depth 40 mm) RN Bahia Argentina Or Pensacofa 34 34 34 34 price for Rewaorking Shouiders, M2,
| CRITERIA FOR USING TREATM. - i~ N
| . USING ENT TYPE R-3 QUICK GROWING
| Project Brown Top Millet P 22 P STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
| ; , I . . h o
___________ B COMPLE TED SHOULDER ° is resurfocing, widening and resurfacing or construction of shidr, povt, g . ) 2 | ROAD DESIGN
® is rurgl or is urban without curb and gutter Annual Rye Gross ez 22 22 &2 SHOULDER SODD/NG‘
e has good existing scil and turf with no significant shoulder erosion TOTAL KILOGRAMS PER HEC.| 39 39 &7 73 39 39 g7 | 73
{isoigted areas of significont erosion will require odditional special L AND RE WORK/NG ON
ireatment. Where poor soil end/or furf conditions exist shoulder Note: The seeding rates shown in this fable apply only when seed is spread by on T
reworking, Type R-Z2, should be opplied. ) approved mechanical spreader meeting the requirements of Section 570 and EX/SW”/NG FA CIL/T/ES
A o5
TYPE R _3 e resurfocing build-up is 40 mm or less 577 of the Standord Specifications. esigned 8y | EGR | 09,07/84 fpproved By ; 1 ﬂﬂ [
Drown By HSD 08/07/84 Stote Orarage Englnesr

Checked By EGR 09/07/84 [ RevIsion No.

Shast No.

F.H.W.A, Approved: 05/21/84 94

fof |
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STANDARD CRITERIA

uv
c & APPLICATION STANDARD A 0. S. GRAB TRAPEZ0IDAL MULLEN ELONGATION SEAM RESISTANCE | FiLTRATION FLOW
LASS N DESCRIPTION INDEX PERMEABILITY | Range TENSILE PUNCTURE TEAR BURST STRENGTH | (Min. Allowed ) [ EFFICIENCY RATE COMMENTS
NO. DIA. STRENGTH Fims
cm/sec mm N N N N/mm? % N % (Hrs. ) % L oMin.
D-1l Reveiment ( Special ) ) Ix102 *0.425-0.2i2 iz 50 220 3.447 15-30 1000 80 500 - - Woven Monofilament only
Revetment ( Standard )
Cyclopean Stone
D-2 | Articulating Biock Ix 108 |*0.212-0./50 880 355 220 2.206 /5-50 800 80 500 — — Woven Monofilgment only
Gabions
Rock, Rubble, Broken Concrete 280
Underdrain Trench Wrap 286
French Drain 285 B . _ When placed adjacent fo temporary sheeting which will be
D-3 s . int0¢ *0.212-0.150 400 200 155 0.965 50 J60 80 150 removed, the fiiter fabric shail meet the reqguirements of D-2
Sheet Piling Fiiter (Min. } fabric.
DRAINAGE Filter Fabric Jacket ( Culvert) 280
(D) n -
pe Pgvement ( Sond-Cement ) /50 .
D-4 2 . 800 220 /55 124 50 720 80 - Non-Woven only Min. Thickness 90 Mils
Ditch Pavement ( Sand- Cement ) 281 /210 * 0.212-0.050 (Min.) g
Mechanical Stabiiized Retfaining Wall
D-5 —— - -2 N 220 75 .24/ 50 360 80 150 — —
Cost-in-Place Retaining Wall %10 * 0.212-0.150 400 (Wi )
D6 Siope Pavement ( Concrete ) 50 80 150 Non - Wi i Min. Thick 120 Wil
h K - .24 7 - - on -Woven on in. Thickness ils
Diteh Pavement ( Concrete ) 281 txio *0.212-0.150 800 220 55 {Min. } 2 g
D-7 | Underdrain Filter Sock 286 — . | *0.212-0.450| *%x220 —_— — 0.689 — — — — — — See Stondard Specification 948
EROSION E-| | Stoked Silt Fence Ix107% NA 400 — 155 1.241 15 -40 360 80 500 75 1136
{E) £-2 | Wind Screen 103 ixi0% NA 00 — — — 15 - 40 360 86 50 —_ —
STABILIZATION] R-l | Reinforcement %107 0.600 880 400 400 1.448-2.965 15-40 800 80 150 — _
(R) R-2| Separation ix10 0.600 800 355 220 1.999 15-40 720 — — — —
(/) Type refers to FDOT class and application. * See DESIGN NOTE No. 3 ** See TABIE !beiow
GENERAL NOTES
i. Specifications for geotextiles ore Section 985 or the Section identified by
the specific application. Physical criteria for each application is provided
TABLE | by this standard, in conjunction with those sections.
. 2. Allvalues agre MINIMUM AVERAGE ROLL values in the weakest principa!
R Test i U’”/' STesf Method direction unless otherwise siated.
ermeabili cm/sec ASTM-D-4491
205 i U.5. Sieve No ASTM-D-475/ 3. Hange of values do not preclude the responsibility to design the Fabric
Grob Tensile Strength Y ’ ASTM-D-4632 to the insity materials and conditions.
[¥*pg/] Burst Test N ASTM-D-3787 (tested wet )] 4. Unless specifically restricted in COMMENTS column, any type of material
Puncture N ASTM-0D-4833 may be used.
Trapezoidal Tear N ASTM-D-4533
Mullen Burst N/mm? ASTM-D-3786 DESIGN NOTES
Elongation z . ASTM-D-4632 I. The Designer shall review this criteria and adjust the values as
Uitra Violet Resistance % é?fetam:;g ASTH-D-4355 necessary fo satisfy project requirements. These odjustments shall be
Fitiration EFfict in ; eng ASTH-D-5141 called for in the plans or confained in fhe project special provisions.
Jitration rciency L f See design note 3.)
Flow Rate L3 min. ASTM-D-514
2. U V Resistance: The value represents the percent of minimum texfile

sfrength retained ( ASTM-D-4632 ) after weathering per ASTM-D-4355
for the test period { hours ).

3. A. 0. 5. Design Guide.
Soil with 2 50% possing 0.075 mm sieve, A. 0. S. Ronge is 0.150-0.106.
Soil with 2 15% buf < 50% possing 0.075 mm sieve, A. 0. 5. Range is 0.2(2-0.150.
Soil with < I5% passing 0.075 mm sieve, A. 0. S. Range is 0.425-0.2/12.

STATE OF FLORIDA OEPARTMENT OF TRANSPORTATION
ROAD DESIGN

GEOTEXTILE CRITERIA

Nomes Dates Approved By
Doslpned By CoMM 8,97 Z 2 ﬂ( :
Drawn By LD % Stotd Orofnage Engineer
thacked By KHH 8,9 Revision Wo. Sneat No. index No.
F.HW.A, Approved: 94 fof I /99
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Paralle! Bars B (See Section A-A)— ==
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€ Type A Or B Riser —
2 Additional Bars A !

@ /25 0. C.
ey P
Perpendicular Bars A Yy S 12 i 15M Hoop Bar
(See Section A-A) _ _ 113X SAY4
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t & N
. + G
2- 25M Each Way - \000 ~
Placed On Top Of P (%
Bars A And B At 45° \\ ‘

by

l x\\j;:L

—

Y

— Reference Axis

it

TOP SLAB REINFORCING STEEL DIAGRAM

not more than 450 larger than the opening in

the riser or top slab, the top of the structure

or riser shall be constructed according to the
"Special Top Siab" details on this sheeft.

Standard structure bottoms 1200 mm diameter and smaller ( Alt. A) and 6.

1050 mm square ( Alt. B) are designated Type P. Larger standard structure
bottoms are designated Type J. Risers are permitted for oll structures.

Walls of circular structures ( Alterndte A) constructed in place may be
of non-reinforced concrete or brick or reinforced concrete. Precast and
rectangular structures ( Alternate B) shall be constructed of reinforced

concrete only.

Wall thickness and reinforcement are for either reinforced cast-in -place

or precast concrete units except that precast circular units may be furnished
with walls in accordance with either A.S.T.M. C-478 (up to 2400 mm
diameter ) or A.S.T.M. C-76, Class IIl, B Wall, modified where the elliptical
steel cage area is placed in the center one-third of the waoll.

Top and floor slab thickness ond reinforcement are for precast and cast in 9

place construction. Top and fldor slabs shall be of Class IT

concrete. Concrete as specified in A.S.T.M. C-478 (27 579 kPa) may be
used in lieu of .Class Iaond Class I concrete in precast items manufociured
in plants which are under the 'Standard Operating Procedures’ for the
inspection of precast drainage products.

All reinforcement shall be A.S.T.M. A6/5, 400 MPa or 450 MPo welded
wire fabric, either smooth or deformed.

.
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R
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O (o)
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T ESES <
< =R ulE
S <
SW S8V g8 I5M @ 305 BW
8¢ | wa| 5 N q ( Horizontal Bars
So | ovl Qla Qk)
Tx | 2F SIS Bars A 1050 = Continuous Around
S§IEl| €n Or  _ 11150 corners For EQ
© < 1 1200 Rectangular Risers ) 8
< 9 |
N N I 2-Extro 154 ]
$3 | o H -t Fach Side And %)
27 9~ 2zoo0lt Bars B 1| Above Opening &
50 | S8 b 1 5
g | ST ‘ | /5M @ 305 0.C. @©
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3 36 ALTERNATE A

I SECTION A-A

(53
E J,’ X NOTE: When the inside diameter of a round structure s
i<

¢ Type

Bars A Short Way
{See Section B-B) —-

8

t

2 Additional Bars B —-—

@ 125 Max. 0. C. Each
Side Of Opening

Bars B Long Way
(See Section B-B)

A Or B Rfser,,,\{
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2- I5M Hoop Bars

T >4

2 Additional Bars A
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@ /25 0. C.

TOP SLAB REINFORCING STEEL DIAGRAM

- (2 Lap Splices Permitted )

Q S
AN g2 )
3 (87
Q < o
8 o2l 2
SIS 1050 ( Typ. ) OS] S
N o~ 15M ® 305 BW 38| 2§
5 Q T T { Horizontal Bars £V 8
R |8 U~ Continuous Around gel =%
~= L
= €| Bars A 4 Corners For 92 38
°~ 150 ; S| 0@
3 Bors B, \ — | Rectangular Risers) &% . s
] b f.- . R
2 E 185 Q
Dy it . . . 3 S
gl 9~ il i Vertical Wall Reinforcing ISEER
sl geo P (See Table) 5§
£ 88 |1 | N
Oy b 4 S v
@l s L [hgd
e © Extra Reinforcing Horizontal Wall Reinforcin o8
S 3& At Opening /—(Sele Table ) / " S
S o~ . (See Note) " “=
E’ i 1y |.200 8 g
J o2
N
D B e
al . Bars A Bars B
“QJ O
<5 ALTERNATE B
== SECTION B-8
L)
L4
§m NOTE: Provide extra reinforcing each side of each opening at
B~

75 mm maximum spacing equal to half the area of vertical
reinforcment removed by the opening and provide the
same area of reinforcment above each opening at 75 mm

maximum spacing as removed

GENERAL NOTES

Structure bottoms may be used in conjunction with curb inlet
tops Types /, 2, 3,4,5,6,9, and 10, and any manhole or junction box unless
otherwise shown in the plans or other standard drawings. Alt. B structure
bottoms may be used in conjunction with curb inlet Types 7 & 8, or

any difch bottom inlet unless otherwise shown in the plons or other standard
drawings.

by the opening.

. Rectangular structures may be rotated as directed by the Engineer in order

to facilitate connections between the structure walls and storm sewer pipes.

shall be straight embedment.

Except when ACI hooks are specifically required, reinforcement top and slab

All steel bars shall have 40 mm minimum cover unless otherwise shown except for

precast circular units manufactured under ASTM C-76 or ASTM C-478. Horizontal
steel in rectangular structures shall be lapped @ minimum of 24 bar diameters ot
corners.

4.

Top Slab Reinforcing...

Supplemental Bar A Or B
° < / pp
I DR |
SN
5|83 l AT TOP SLAB
O n S ¥ ]
SRS l[o/n./' uclxg,,,,
Optional Shear Key/ 40 Ve 85 S
)
¥ —f 1
Wall Reinforcing R Shear Key
o T
10° Draft N NOTE: Variations in shear key dimensions
will be permitted subject to the
TN Engineer's approval.
10° Droft
%‘ Shear Key

40 85

3 Optional Shear Key—__ K ]
N
o — -

Slo S L&) o 'Y 'y Q‘
ISR ¥ AT BOTTOM SLAB
IS j\g Bottom Slab Reinforcing

f

SLAB TO WALL DETAILS FOR PRECAST ALTERNATE WITH 203 WALLS

9- I5M Ties @ 305 0.C.
( See Section)

15M Ties @ 305 0.C.

SECTION C-C

15M Peripheral
Reinforcement

Wall Reinforcing

I5M Peripheral
Reinforcement

SPECIAL TOP SLAB X

The corner fillets shown are necessary for rectangular structures used with circular
risers and inlet throats and used on skew with rectangular risers, inlet and inlet
throats. Fillets will be required in lieu of the bottom slab of the Alt. B riser when
used with the Alf. A box. Each fillet shall be reinforced with 2-15M bars.

Index No. 20I.

. Inlet throats, riser or manhole tops shall be secured to structures as shown on

Structures with depths over 4.25 m are to be checked for floatation by designer of

project drainage.

. Units larger than specified standard may be substituted ot the contractor's option

when these units will not couse or increase the severity of utility conflicts. Such
larger units shall be furnished at no additional cost to the Department. Larger
Alternate A units cannot reploce Alternate B units without approval of the

Engineer.

This note applies to this Index only.

For manhole and junction box tops, for frames and covers, and, for supplementary

details see Index No. 20l

Rotate I5M Bars As Required
To Maintain Cover

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

STRUCTURE BOTTOMS

TYPE J AND P

Nomes Dates Approved By
Designed By 4 #{
YA
Drawn By State Drainage Engineer
Checked By Revision No. Sheat No. index No.
F.HWA. Approved:  05/0/75 94 lof 2 200




SLAB DESIGNS -

(ALL SLABS 200 THICK - REINFORCING PARALLEL TO SHORT WAY AND LONG WAY)

SQUARE AND RECTANGULAR STRUCTURES

SLAB DESIGNS -

ROUND STRUCTURES

SHORT -WAY LONG-WAY SHORT -WAY LONG -WAY SHORT -WAY LONG -WAY PEINFORCING
IN
SLAB SLAB SLAB SLAB SLAB SLAB SLAB | SLaB
SCHEDULE SCHEDULE SCHEDULE SCHEDULE SCHEDULE SCHEDULE (2 WAYS)
DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH | THICKNESS SCHEDULE
SIZE: 1067 x UNLIMITED (1050 x UNLIMITED ) SIZE: 1829 x 1829 (1800 x 1800 ) SIZE: 2438 x 2438 (2400 x 2400 ) SIZE: 1067 (1050)
20./5 <8.85 B 20./5-12.20 B 20./5 <0.90 D 20./5 <0.90 D >0.15 <0.90 D >0.5_<0.90 D 20./5-12.20 200 c
8.85-12.20 c 0.90 </.20 c 0.90 <I.20 c 0.90 <.20 C 0.90 <1.20 c
1.20 <4.25 B8 1.20 <4.25 B 1.20 <2.75 B 1.20 <2.75 B 1
4.27 <6.40 c 4.27 <6.40 c 2.75 <5.20 c 2.75 <5.20 c
6.40 <8.55 D 6.40 <8.55 D 5.20 <9.45 D 5.20 <9.45 D
8.55-12.20 F 8.55-12.20 F 9.45-12.20 G 9.45-12.20 G
SIZE: 1219 x UNLIMITED (1200 x UNLIMITED ) SIZE: 1829 x 2134 (1800 x 2100} SIZE: 2438 x 2743 (2400 x 2700 ) SIZE: 1219 (1200)
>0./5 <5.80 B 20./5 <10.35 B >0./5 <0.90 D >0.15 <0.90 D 20./5 <0.90 D >0./5 <0.90 E >0./5-12.20 200 c
5.80 <8.85 c 10.35-12.20 ¢ 0.90 <1.20 c 0.90 <1.20 c 0.90 <I.20 c 0.90 <1.20 D |
8.85-12.20 D 1.20 <3.65 B 1,20 <4.55 B 1.20 <4.90 B 1.20 <5.50 c
3.65 <5.80 c 4.55 <6.40 c 4.90 <6.70 c 5.50 <7.60 D
5.80 <7.90 D 6.40 <9./5 D 6.70 <8.85 D 7.60 <9.75 F
7.90-12.20 F 9./5-12.20 F 8.85-12.20 F 9.75-12.20 6
SIZE: 1524 x 1524 (1500 x 1500 ) SIZE: 1829 x 2438 (1800 x 2400 ) SIZE: 2743 x 2743 (2700 x 2700 ) SIZE: 1524 (1500)
20./5 <0.90 c 20./5 <0.90 C >0./5 <0.90 D >0./5 <0.90 D >0.15 <0.90 F >0./5 <0.90 F >0./5 <9./5 200 ¢
0.90 <5.80 B 0.90 <5.80 B8 0.90 <120 c 0.90 <I.20 c 0.90 <4.25 c 0.90 <4.25 ¢ 9.15-12.20 200 D
5.80 <8.55 C 5.80 <8.55 c 1.20 <2./5 B 1.20 <4.90 B 4.25 <6.10 D 4.25 <6.10 D
8.55 <II.60 D 8.55 <I.60 D 2./5 <4.90 ¢ 4.90 <7.00 c 6.10 <7.90 E 6.10 <7.90 E
11.60-12.20 F 11.60-12.20 F 4.90 <7.00 D 7.00 <9.75 D 7.90-12.20 G 7.90-12.20 6
7.00-12.20 F 9.75-12.20 F
SIZE: 1524 x 1829 (1500 x 1800 ) SIZE: 1829 x 2743 (1800 x 2700 ) SIZE: 1829 (1800)
20./5 <0.90 c 20./5 <0.90 c 20./5 <0.90 0 20./5 <0.90 D WALL DESIGNS - RECTANGULAR STRUCTURES [ 2015 <2.45 200 8
0.90 <4.90 B 0.90 <6.10 B 0.90 <4.55 c 0.90 <.20 c 2.45 <5.50 200 c
4.90 <7.30 c 6.10 <8.85 c 4.55 <6.40 D /.20 <5.50 B INF / 5.50 <9./10 200 D
7.30 <10.35 D 8.85-12.20 D 6.40 <8.25 E 5.50 <8.25 c VERTICAL REINFORCING |HORIZONTAL REINFORCING 9.10 <I.30 200 E
10.35-12.20 F 8.25-12.20 c 8.25 <I1.30 D W 11.30-12.30 200 6
1307220 F DVZ’/*DLTLH SCHEDULE | E2L7' LH SCHEDULE
SIZE: 1524 x 2134 (1500 x 2100 ) SIZE: 2134 x 2134 (2100 x 2100 ) SIZE: 2438 (2400)
20./5 <0.90 c 20./5 <0.90 c 20./5 <0.90 E 20./5 <0.90 E SIZE: 1067 (1050) * SEE NOTE BELOW 20./5 <2.75 250 c
0.90 <4.25 B 0.90 <6.70 B 0.90 <1.20 D 0.90 <1.20 D | >0.3512.20 2 >0.35-12.20 B 2.75 <4.55 250 D i
4.25 <6.40 C 6.70 </0.05 c 1.20 <4.90 c 1.20 <4.90 c 4.55 <7.00 250 E
6.40 <il.90 D 10.05-12.20 D 4.90 <6.70 D 4.90 <6.70 D 7.00 <I0.05 300 E
11.90-12.20 F 6.70 <8.55 E 6.70 <8.55 E SIZE: 1219 (1200) 10.05-12.20 300 G
8.55-12.20 c 8.55-12.20 G 20.35-/12.20 A 20.35-12.20 B
SIZE: 1524 x 2438 (1500 x 2400 } SIZE: 2134 x 2438 (2100 x 2400 } - SIZE: 3048 (3000)
20.5 <0.90 c 50,75 <I1.90 B 205 <0.90 E 205 <0.90 E SIZE: 1524 (1500) 0.5 <.85 250 ¢
0.90 <2.45 B 11.90-12.20 c 0.90 <1.20 D 0.90 <1.20 D >0.35-12.20 A >0.35 </0.05 B 1.85 <3.35 250 D
2.45 <5.20 c 1.20 <4.55 c 1.20 <5.20 c 10.05-12.20 c 3.35 <5.20 250 E
5.20 <7.00 0 4.55 <6.40 D 5.20 <7.00 D SIZE: 1829 (1800 ) 5.20 <7.00 300 E
7.00-12.20 F 6.40 <8.25 E 7.00 <8.85 E R - 7.00-12.20 300 g
8.25-12.20 G 8.85-12.20 G 20.35-12.20 A ‘Z’?S.,}E'Z’(? g
SIZE: 1524 x 2743 (1500 x 2700 ) SIZE: 2134 x 2743 (2100 x 2700 ) P — : : SIZE: 3658 (3600)
>0./5 <0.90 -C 20./5 <9.75 B >0./5 <0.90 E >0./5 <0.90 E - . >0./5 <I.85 300 C
0.90 <2.45 B 9.75-12.20 c 0.90_<1.20 D 0.90 <1.20 D 20.35-12.20 A 20.35 <4.55 8 1.85 <3.35 300 D
2.45 <5.20 C 1.20 <3.65 C 1.20 <5.50 C 4.95_<7.60 ¢ 3.35 <4.90 300 E
5.20 <7.00 D 3.65 <5.50 D 5.50 <7.30 D 7.60-12.20 D 4.90 <6.10 350 E
7.00-12.20 F 5.50 <7.30 E 7.30 <9.75 E SIZE: 2438 (2400) 6.10-12.20 350 6
7.30:12.20 & 9.75°12.20 & y 20.35-12.20 A >0.35 <3.35 8
3.35 <5.80 c
5.80 <8.85 D
REINFORCING SCHEDULE - F
GENE TEs 8.85-12.20
RAL WO 400 MPa STEEL SIZE: 2743 (2700 ) STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
I. Siab reinforcement is appropriate for top, intermediate, and bottom slabs. OR ROAD DESIGN
‘ SCHEDULE  |usn wPa ( WIRE FABRIC ) 20.35-12.20 A zg.;g :2'505 g
. . . 2 /m . .
2. Slab depth is measured from finished grade to top of slab. mm £.70-12.20 F STRUC‘ TURE BOTTOMS
A
3. Wuall design depth is measured to the top of the bottom slab for boxes and B ggg SIZE is the inside length of a structure wall. TYPE J AND P
fo the top of the intermediate slab for risers. T 780 Precast structures 1067 x 1067 may be cast with 150 walls to depths of 4.55 meters.
D 1120 See Index 20! Nomes Dotes Approved By
4. Wall height is the distance between top of lower slab to botfom of upper siab. £ 1545 Desianed &y 44 %[zuhl
F 2240 Drawn By dds 05/86 State Drainoge Engineer
5. Size shown in parenthesis ( ) is the nominal size as shown on the plans. G 3070 checked By | JBW | 05/86 | Revision No. Sheet No. index No.
F.H.WA. Approved:  1/07/66 94 2 of 2 200




Roised Or Depressed

_ Logo
~ 50 Raised Or Depressed /] . e —— \\
) Identification Letter — {4 \
RO _—— Pick-Up
= n - Hole
| = A
! ]
\ //
\ Y 'l N
- o __—— Non-Skid
1T Surface
© =
o / — SNiginE=
3 1
[N] [is]
V] N TOP VIEW
N TOP VIEW
Clips Permitted o o _ © 50 Raised Or Depressed
On 914 Frame $ ) ~ TOP VIEW Identification Letter
¥ TOP VIEW i} [_ o 610 Or 914 9 €
s
A B — 19 6/0 Or 914 /9
60 Or 914 _H/s o o i © *j i 3 iiA
8| 2k ;
i o % -
[\
. ? ; # o g / °,§
‘”‘ MI ® i
N~ s / /
LEJ 16 16
SECTION e ] = 50 Raised Or Depressed
Identification Number. 3
TYPE _Z' WALL SECTION SECTION WALL SECTION SECTION Covers With And Without Ribs g
Shall Bear The Same 212% 3|~
For Manboles TYPE _ZT TYPE ZZT Identification Number. BOTTOM VIEW (i §
For Curb Inlets Types 1,2,3, & 4 For Curb Inlets Types 7 & 8 Sl o
o | 603 ] R
Cover, Non skid Surface T
}
—76
| s (0ot
76 i 1
l_ 507 Ribs (Optional )
I
‘ 552
N f 1
<. 597
I 1
908
Standard SECTION
. 610 212% Cover COVER FOR ALL FRAMES
560 =
& L = T WEIGHT OF CASTINGS
Lz A afl dfa 6I0 OPENING 9/5 OPENING
- I f Frome Cover 2-Piece Cover
l Q Frame Frame -
W (51d.) Inside | Outside| Total
S 70 kg | 85 kg | 100 kg | 85 kg | 100 kg | 185 kg
2-PIECE COVER 65 kg | 85 kg | 115 kg | 85 kg | 100 kg | 185 kg
40 kg 85 kg 80 kg 85 kg 100 kg | 185 kg
NOTES (FRAMES, AND COVER) STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
i I. The 212% cover is to be used for all frames Types I, II, Il and
Pickholes the 2-Piece Cover, and is the replacement cover for all previous frames

For Use With Types I, I And Il Frames

With 9/4 mm Opening

2-PIECE COVER

CAST IRON FRAMES

with 38 mm deep seats (troffic type ). The 80 kg cover (non-
traffic type ), 1984 Roodway and Traffic Design Standards Index

No. 201, is the replocement cover for existing fromes with I3 mm
deep seats. Installation of frames with 13 mm deep seats is not
permitted. The 80 kg covers are to be placed in existing /3 mm

deep seated frames only when specifically called for in the
plans or as specifically directed by the Engineer.

SUPPLEMENTARY DETAILS FOR
MANHOLES AND INLETS

Nomes Dates ADDI’OVed By
Designed By
Orown By HSD 06/82 State Dralnage Engineer
Checked By JBW 06/82 Revislon No. Sheet No. index No.
F.H.W.A. Approved:  09/23/82 94 lof 6 20/




Chain Connection To Grate

N

Grate( s}

Jam Nut, Nut And Washer

On Straight Bolt w
\
I

[~ Half

Note:

38 mm Chain & 38 mm Cold Shuts.
See Table For Lengths. When
Chaining Two Grates Together
Provide Adequate Loop For

Easy Handling.

Cold Shut

I3 @ x 25 Dia. J-Type Or Threaded
Straight Eye Bolt

To Two-Thirds Wall Thickness

When Alternate G grate is specified, the chain, bolt, nuts,

washer and cold shuts shall be galvanized in accordance
with the specifications for the grate.

Cost of eye bolt and chain to be included in the contract unit

price for inlets.

EYE BOLT AND CHAIN REQUIREMENTS
Index Inlet Eye Length .
Number Type Bt;ylfs of Cha,:%( mm) Handling & Remarks
ar (MB) 1 / 1220 Slide & Spin
(MB) 2 / 1220 Slide & Spin
(MB) 3 2 2 @ 1220 | Slide & Spin
(MB) 4 2 2 @ 1220 | Slide & Spin
(MB) 5 2 2 @ 1220 | Slide & Spin
218 (BW) / UL Slide Or Slide & Spin
219 (BW, RGD ) / 1220 Slide & Spin
220 - S / 1220 Slide & Spin
22! 4 / 1220 Slide & Spin
230 A / 9/5 Slide
231 8 / 1520 Slide & Spin
232 C / 760 Siide & Spin
D / 760 Slide & Spin
E 2 2 @ 760 Slide & Spin
H 2 2 @ 760 Flip Ctr. Grate and Slide & Spin Single Free Grate
/@ 450 | Ctr. Grate To One End Grate
233 F / 1065 Flip Or Slide & Spin
G 1830 Slide
610 Lifting Loop
234 J / 1220 Slide & Spin

EYE BOLT AND CHAIN FOR

LOCKING GRATES TO INLETS

Bevel Cut Upper Stub To Match Forming For Apron
Face. Capping Or Plugging Of Upper Stub Not
Required ( Friable base material at stub opening
shall be removed to permit covering of opening
with structural course material. )

Prior To Placing Base Material
Remove Riprap, Cement PVC Cap

On Lower Stub And Place Compacted
Fill In Entrance.

Riprap Entrance

/ Top Of Subgrade

100 mm PVC Pipe, 45° Lateral And Stubs

Grout Seal or Integral Cast

Note: Cost of pipe, fittings and sandbagging to be included in the

contract unit price for inlets. See Index No. /02 for bale

barrier protection at inlet.

TEMPORARY DRAINS FOR SUBGRADE AND BASE

6 mm Galvanized Hardware Cloth —]

No. 4 Coarse Aggregate 600 x 600 x 600 —

r— 38 Optional Key Q—J

Tongue & Groove

Joint To Match

4
S
3D 600
z = Min.
R § 300 Mox.
Riser

1050 Or 1200 Dia.

Riser

PRECAST CONCENTRIC CONE

Thickness Of

Structure Wall

10° Draft

SECTION
Note: See Slab Designs Index 200.

TYPE 7

MANHOLE

Typical Location
For Bottom Slab
Without Sump

Sump

Dia. Varies

(300 3td. 2

L
5

Depth Varies
(1200 Std. )

* &

Filter Fabric ——

NOTE: Sump bottom appropriate for all manhole and inlet types.

Cost for sump bottom fo be included in the contract unit
price for inlet or manhole.

SUMP BOTTOM

TOPS

0.042 m/m-——_|

Concrete Or
200 mm Brick. See

Note 3.

e
N

< x

5|8 600

S § Min.

” 900 Max. \ Tongue & Groove
Joint To Match
Riser

Riser~1 | 1050 or 1200 Dia.

PRECAST ECCENTRIC CONE

BRICK OR CONCRETE

TYPE 8
MANHOLES

\_——Grout

Note: Grout fo consist of 3:/Sand-Cement Mixture or any Class Concrete.
FOR ALL STRUCTURES UNLESS EXCLUDED BY SPECIAL DETAIL

DRAINAGE STRUCTURE INVERT

NOTES (TOPS )

. Manhole top Type 7 slabs shall be of Class II concrete.

Concrete as specified in ASTM C-478 may be used for
precast units; see General Note No. 3.

2. Manhole top Type 7 slabs may be of cast-in-place or

precast construction. The optional key is for precast tops
and in lieu of dowels. Frame and slab openings are to
be omitted when top is used over a junction box. Frames
can be adjusted with from one to six courses of brick.

3. Manhole top Type 8 may be of cast-in-place or precast

concrete construction or brick construction. For concrete
construction, the concrete and steel reinforcement shall
be the same as the supporting wall unit. An eccentric
cone may be used.

4. Manhole tops shall be secured to structures by optional

construction joints as shown on Sheet 3 of 6.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SUPPLEMENTARY DETAILS FOR
MANHOLES AND INLETS

Nomes Dates Approved By [
) /75
Designed By HLB 04, JA % Y
Drown By Stote Drairage Engineer
Checked By LMF 04/75 Revislon No. Sheet No. Index No.
F.H.W.A. Approved: 10/07./80 94 2 of 6 20/




.= For Structure Type See Plans ——.__

Joint Permitted

Continuous Weld
“( Water Tight)

" Steel, Cast Iron
or Ductile Iron

= T (’ Within Sleeves|
| SN I
E - 1 1

1 - /\ . 4 - i :
; ' = = ( e = \
: I ~.

A \L it Ly j* " Cradle
i 7 ~ y S
Joint—" — 300 Min. Clearance Between Obstruction

T And Flow Line Of Qutiet Pipe, Also P Half Sleeves
: ~—— Normal Flow Channells Not To Be ———T
L Constructed When Obstruction Is Below ]
NOTE : Crown Of Outlet Pipe. NOTE:
/. No joints allowed inside the Condition I structure. 1. Only water mains will be allowed to pass through
a Condition II structure.
CONDITION I DESIGNERS NOTE CONDITION IT
"Sumped” confiict manholes shall not be used unless the system
is hydraulically designed to take in account the headloss
generated if the sump is completely blocked. "Sumped” conflict
manholes must be larger than those normally provided.
L— > [t L
N
|~Dowe/ Grout Grout
1 SN
TOP SLABS TO WALLS
Continuous
Reinforcement
_ _ Or Dowels
[ Inside Outside
Inside Face Face )
Face
A S
T T Co{d Cast
‘ Grout Grout Grout Joint
WALL JOINTS
Dowel.

J

!

BOTTOM SLABS TO WALLS

L

Grout

f\r
’ 7/S/ab Thickness

/. One or more types of joints may be used in a single structure, except brick wall structure. Brick
wall construction is permitted on circular units only.

. Keyways are fo be a minimum of 40 mm deep.

. All grouted joints are to have o maximum thickness of 25 mm.

. Joint dowels are to be ISM bars, 300 mm long with a minimum of 6 bars per joint for circular structures

approximately evenly spaced, and, 2 bars per side at approximate quarter points for rectangular structures.

. Minimum cover on reinforcing bars is 40 mm.
Joints between wall segments ond between wall segments and top or bottom slabs may be sealed either by

preformed plastic gasket material using the procedures given in Section 430-7.3 or by grout.

Approved product inserts may be used in lieu of dowe! embedment.

OPTIONAL CONSTRUCTION JOINTS

|
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!
|
|
|
|
|
|

|
1
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i
|
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H |
i
|
|
!
|

|
|
|
|
|
|
t
!
|
i
i

When

/7, < 0.75h (min. )
hy=0.75h ( min. )

[
! L
Then ( Reg'd)
h 2 0.4H
h 2 h (min.)

7
/7 \)
AN

T T | |

: i nl (c) | : pi(d) } | h (e) |

| ! Hlo | \H | | |

| | \ | .

| ! H=h (min.)

| ! { .

L W Lzl

: A L h tmin. ) Minimum Value For h

| h Cmin. )=0.44 ' h (min. )] Box Or Riser Diamefer

|

\I Segments (b),(c), & (d) may be inverted for use 300 1050 & 1200
t L1 as a bottom segment in conjunction with a separately 450 /502/20?00
cast bottom slab. Maximum opening for pipe shall be 600

the pipe 0.D. plus 150.

TOP OR BOTTOM SEGMENTS WITH- CONSTRUCTION JOINTS OTHER THAN DOWEL OPTION

Dowel Construction Joint
Or Continuous Cast Only \_

h=zzero

Hzh
( Minimums Tabulated Above Do Not Apply )

TOP OR BOTTOM SEGMENT FOR DOWEL CONSTRUCTION JOINTS OR CONTINUOUS CAST SEGMENTS

COMPARATIVE SIDE VIEWS

MINIMUM DIMENSIONS FOR BOX AND RISER SEGMENTS

~

GENERAL NOTES

. For square or rectangular precast drainage structures, either deformed or smooth welded

wire fabric may be used provided:

a) The smooth welded wire fabric shall comply with ASTM A-I85, ond deformed
welded wire fabric shall comply with ASTM A-497.

b) Width and length of the unit is four times the spacing of the cross wires.

c) Wire faobric shall be continuous around the box, spliced ot quarter point(s)

with overlap of not less than the spacing of the cross wires plus 50 mm.

. For equivalent steel areas for precast drainage structures, see Sheet 4 of 6.

. Horizontal steel in the walls of rectangular structures shall be lapped a minimum of 24 bar

diameter at corners.

. Welding of splices and laps is permitted. The requirements and restrictions

placed on welding in AASHTO M-259 shall apply.

. Rebar straight end embeddment or peripheral reinforcement may be used in lieu of ACI standard

hooks for top and bottom slabs except when hooks are specifically callied for in plans or
standard drawings.

. Concrete as specified in ASTM C-478, (27579 kPa) may be used in lieu of Class I and

Class II concrete in precast items manufactured in plants which are under the 'Standord
Operating Procedures For The Inspection Of Precast Drainage Products’.

. Maximum opening for pipe shall be the pipe o0.d. plus 150 mm. Mortor used fo seal the pipe into the

opening will be of such a mix that shrinkoge will not cause leakage into or out of the structure.

. For pay item purposes, the height used to determine if a drainage structure is less than

or greater than 3.0 m shall be computed using (a) the elevation of the fop of the manhole lid,
(b) the grate elevation or the theoretical gutter grade elevation of an inlet, or (¢ ) the outside
top elevation of a junction box less the flow line elevation of the lowest pipe or to top of
sump floor.
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For Depths 4.0 To 4.5
The Two Lower Bars . . . .
in Each Wall Spaced

@ 250 Ctrs.

150 ] 1270 | /150 150 ] ms

° ISM @ 220 Cirs. | o . .
I5M @ 205 Cfrs.
] /. l [ ] (] [ ] 3 [ ] % L] L] LJ L] L] L]

PARTIAL SECTION AA PARTIAL SECTION BB
DITCH BOTTOM INLET TYPE B

INDEX 23l

75
!
150 | 1160 150 150 990 | /50
I5M ® 200 Ctrs.
/ /5M @ 280 Ctrs.
e f o ® ® ® . L] ¥ ] ] %

PARTIAL SECTION AA PARTIAL SECTION BB
GUTTER INLET TYPE S

INDEX 220

150

150]

1210

/50 150,

760

I5M @ /95 Ctrs.

Y e

8
0

150,

PARTIAL SECTION AA

DITCH BOTTOM INLET TYPE F

INDEX 233

75
O

1160

/5 @ 200 Ctrs.
K /5M @ 280 Cftrs.

PARTIAL SECTION AA

GUTTER INLET

150 130

990

150

For Depths 4.0
To 4.5 The Two
Lower Bars In
Long Walls
Spaced @ 250

Cirs. 3

PARTIAL SECTION BB

150

PARTIAL SECTION BB

TYPE J & V

INDEX 221 & 234

NOTES FOR THIN-WALL PRECAST OPTIONS

The details on Sheets 4,5 & 6 are optional for precast inlet construction up to depths of 4.5M.
These inlets can be used with Alt. "B" Bottoms, Index 200. Cast-in-place construction must adhere
to the details contained on the referenced indexes.

. Only the dimensions and reinforcement changes or other modifications are indicated. For all other

dimensions and details, the referenced index drowings opply. When these precast units are used
inconjunction with Aft "B" Structure Botfoms, Index 200, the interior dimensions of an Alt. "B" Bottom
can be adjusted to reflect these inlet interior dimensions.

. Concrete which meets the requirements of ASTM C-478 shall be used for structures constructed

to these deftails.

Reinforcement can be either deformed bar reinforcement or welded wire fabric. Bar reinforcement

’ other than 300 MPa may be used, however only two grades are recognized; 300 MPa and

400 MPa. Welded wire fabric, including deformed welded wire fabric, will be recognized as having a
design strength of 450 MPa. The area of reinforcement required may be reduced in accordance with
the Equivalent Steel Area Table provided. For bors and spacings not given, the steel area
required can be determined by the following equations:

400 MPa Steel Area = As 400= 200459 x A, 300 uPo

Welded Wire Fabric Steel Area = A, 400320450 x A, 300 uPa

In no case will fabric with wires smaller than W3./ or spacings greater than 200 mm be permitted. Bar
reinforcement shall show the minimum yield designation grade mark of either the number 400 or

one (1) grade mark line to be acceptable at the higher value. Maximum bar spocing shall not be
greater than two (2) times the slab thickness with a maximum spacing of 300 mm or three (3) times
the wall thickness, with @ maximum spacing of 455 mm.

EQUIVALENT STEEL AREA TABLE

300 MPa EQUIVALENT 400 MPa EQUIVALENT 450 MPa
REINFORCING BAR REINFORCING BAR WELDED WIRE FABRIC
Bar Size & Steel Bar Size & Min. Steel . . Min. Steel
Spacing Area Spacing Area Style Designation Area
/15M @ 300 CCEWj 130 |I/OM @ 240 CCEW 85 75 x75-W3.0 x W3.1 or 80

100 x 100-W4.5 x W4.5 or
150 x 150-W6.5 x W6.5

70 I5M @® 345 CCEW 15 75 x75-W4.5 x W4.5 or 105
or 100 x 100-W5.5 x W5.5 or
IOM @ 180 CCEW 150 x 150 -W8.5 x W8.5

/5M @ 230 CCEW

-~

38
20M @ /50 CCEW| 570 | I5M @ 150 CCEW 0 100 % J00-W20 x W20 or 350
or 150 x 150 -W30 x W30
20M @ 230 CCEW
25M ® 150 CCEW| 775 |20M @ 165 CCEW 515 475
or 100 x 100-W26 x W26

25M @ 230 CCEW,
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IN——— T - ) I, - —
. .
.| M e 200 Crrs.—
. .
150 | 610 | /50 150 | 940 /50 150 | 1240 150 150 | 940 | /50 150 | 910 | /150 150 | 1370 | 150
. .
. .
. .
. .

PARTIAL SECTION BB PARTIAL SECTION CC PARTIAL SECTION BB PARTIAL SECTION CC PARTIAL SECTION BB PARTIAL SECTION CC
DITCH BOTTOM INLET C DITCH BOTTOM INLET D DITCH BOTTOM INLET E
INDEX 232 INDEX 232 INDEX 232
140 140 140 140
o - 1 ]
— iy
* * 5M @ 225 Ctrs. ¢
I5M @ 225 Ctrs. For | ® . For Depth <2.7 . .
Depth< 2.7 . N /F5M 37/5006;:;;7. p 5’\\; .
— or 2.7 < <4.
For b7 éggﬁ? s I * y
. . o £00 200 200| 95 o | 200 4 i 2670 20
220_ b 915 ® 1200 ] °
e . /5M @ 280 Ctrs. For Depth <3.4 ® °
. ° /5M @ 250 Ctrs. For 3.4 <Depth <4.5 ~ . . /5M @ 240 Ctrs.
. . ° ° . ° ° \" S ° ° ° ° ® . S ° . ° . . 8
PARTIAL SECTION BB PARTIAL SECTION CC PARTIAL SECTION BB PARTIAL SECTION CC
DITCH BOTTOM INLET H (3-GRATE) DITCH BOTTOM INLET H (4-GRATE)
/NDEX 232 /NDEX 232 STATE OF FLORIDA r;zzgREng:LNOF TRANSPORTATION
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op—15M Dowels
K| 3 Per Side
2 Per End
/0 Total
150 | 1.524 /50 150 | 6i0 /50
L] L] [ ] L]
[ ) ® L] o
I5M @ 200 Ctrs.
« o o ° o & . . g JR

PARTIAL SECTION AA

PARTIAL SECTION BB

MEDIAN BARRIER INLET TYPES /& 2
1520 | 1040
LA L]
—\_/-‘ ]
150 - ] 150 150 L ] /50
®|/5M @ 150 Cfrs.\ ° ° °
o o o o o o o b o o gt _— -

PARTIAL SECTION AA PARTIAL SECTION BB

BARRIER WALL (RIGID) (C & G)

INDEX 2I9

150

For Depths 4.0 To 4.5
The Two Lower Bars
In Each Wall Spaced
At 250 Ctrs.

S
M
g

1220 150

L ]

*

ISM @ II5 Ctrs.

2. 0 0 0 0 0 000 d e oeefQ
0

INDEX 2I7

For Depths 4.0 To 4.5

| — The Two Lower Bars

In Each Wall Spaced
At 250 Ctrs.

PARTIAL SECTION AA

MEDIAN BARRIER INLET

1370

150

PARTIAL SECTION AA

PARTIAL SECTION BB

STRUCTURE BOTTOM TYPE P

SIZE 1067 x 1067

INDEX 200

150 1470 /50
L ] —_—
For Depths 4.0 To 4.5
. . The Two Lower Bars
In Each Wall Spaced
At 250 Ctrs.
’ 1
I5M @ 90 Ctrs.
PARTIAL SECTION BB
TYPES 3,4,& 5
1370
< | o
> ‘ L | 1 ’ g
150 150 150
8 g
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Flexible Pavement Or
Rigid Pavement [ Joints Not Doweled
Or Poor Condition ( Fractured) ] \‘

Rigid Povement
( Doweled Joints And Good Condition )

~

@

Unpaved.

Unpaved \ \

—Na—

Minimum
Cover

RIGID PAVEMENT

0,

3 i :

Bottom Of Base 7

FLEXIBLE PAVEMENT

Minimum Cover
See Extra Bose Defail Right

g

— Minimum

Cover

Bedding -

UNPAVED W/0 SELECT BEDDING

U Minimum
Cover

Select

1

A B

Extra Base Required When This Dimension Is Less Than
300 mm For Concrete Pipe, 375 mm For Corrugated Steel
Pipe And 450 mm For Corrugated Aluminum Pipe And
Corrugated Polyethylene Pipe; See Application Note
Below.

Bottom of Base \1
\\

>
=G>

Extra Frangible
Base Material

The cost of furnishing and installing the extra base material
Conerete & ‘ZOO shall be included in the cost of the culvert.
Corrugated Steel 150 3 but not less than 300
Corrugated Aluminum 150 2 but not less than 450 FRANGIBLE BASE
Corrugated Polyethlyene 150 600

UNPAVED WITH SELECT BEDDING

Extra Material Shown Required When This Dimension /s
Less Than 300 mm For Concrete Pipe, 375 For Corrugated

MINIMUM MINIMUM Steel Pipe And 450 mm For Corrugoted Aluminum Pipe And
NI D gote uminu, pe
%Ov‘él'%” Agg{,‘é%” COVER (mm ) COVER (mm ) Corrugated Polyethylene Pipe; See Application Note
PIPE TYPE/SIZE & SHAPE | (mm) | |PIPE TYPE/SIZE & SHAPE (mm) PIPE TYPE/SIZE & SHAPE COMM ot PIPE TYPE/SIZE & SHAPE couM o, Below.
CONCRETE CONCRETE CONCRETE CONCRETE Bottom Of Base .\
All Round & Elliptical 150 All Round & Elliptical 150 A1l Round & Elliptical 300 225 All Round & Elliptioal 225 = \‘ /Coorse ggregate
CORRUGATED STEEL CORRUGATED STEEL CORRUGATED STEEL CORRUGATED STEEL ok =
375-1800 Round & Arch Equiv. 225 300-750 Round 300 [300] 300-750 Round 600 [450] 450 [375] 300-750 Round 450 [375] 300 (3007 Filter F"brf; 2
1950 & Larger Round & Arch Eq.| 375 900-1200 Round 450 (300) (375] 900-1200 Round 600 (450) [5251(450 (300) [375] 900-1200 Round 450 (300) [3757|300 (300) (300] SN
CORRUGATED ALUMINUM 1350-1800 Round 525 (375) [450] 1350-1800 Round 600 (450 ) [525]|450 ( 300) [375] 1350-1800 Round 450 (300) (3751375 (300) [300]
375-1800 Round & Arch Equiv. 225 1950-2400 Round (450) [675] 1950-2400 Round (600) [750] (450) [675] 1950-2400 Round (450) [675] (300) [300]1
1950-2550 Round & Arch Equiv. | 375 2550 & Larger Round (600) [825] 2550 & Lorger Round (750) [9007 (600) (8251 2550 & Larger Round 600 (8251 450 [525] The Contractor shall furnish ond install coorse aggregate on filter
fabric. The coarse aggregate shall be placed in 150 mm lifts ond
2700 & Larger Round 450 375-750 Arch Equivalent 450 [450] 375-750 Arch Equivalent 600 [4507 450 [375] 375-750 Arch Equivalent 450 [450] 300 [3007 compacted sufficiently as to be firm and unyielding. The coorse
CORRUGATED POLYETHYLENE 900-1200 Arch Equivalent 600 (300) (4507 900-1200 Arch Equivalent 750 (450) [6007]|600 (300) [450] 900-1200 Arch Equivalent 600 (300) (5251|450 (300) [375] Jgaregate shall be g)’e"c",“;’.’v g,’y“‘%’;g gfjgg’,’%n”’jh&‘j%’é’éj’”;:gfmff greton
375-900 Round 225 1350-1800 Arch Equivalent 675 ( 375) [600] 1350-1800 Arch Equivalent 900 (600 [7501 750 (450 ) (6007 1350-1800 Arch Equivalent 720 (450 ) [6007 |600 (300) [450] Grades 4, 467, 5, 56, or 57 unless restricted in the plans. The filter
N - - fabric shall be Type D-3 (See Index /99). The cost of furnishing
POLYVINYL CHLORIDE 1950-2400 Arch Equivalent (450 ) [750] 1950-2400 Arch Equivalent (750 ) (9001 (600 ) [750] 1950-2400 Arch Equivalent (600) [675] (450) (5251 and installing the coarse aggregate and filter fabric shall be included
375-900 Round 225 2550 & Larger Arch Equivalent (600) 2550 & Larger Arch Equivalent (900 ) (750) 2550 & Larger Arch Equivalent (760) (600) in the cost of the culvert.
CORRUGATED ALUMINUM CORRUGATED ALUMINUM CORRUGATED ALUMINUM ASPHALTIC CONCRETE BASE
300-600 Round 375 (3001 300-600 Round 675 [600] 52504507 300-600 Round 525 [525] 375 [375]
750-1200 Round 450 (300) [450] 750-1200 Round 750 (600 ) [6751 |600 (450) [525] 750-1200 Round 600 (450 ) [5251|450 (300) [375] Note: Extra base is required when cross culverts are
1350 -1800 Round 600 (450) (6007 1350-1800 Round 900 (750) [825]|750 (600 ) [675] 1350-1800 Round 750 (600 ) [675] |600 (450) 5257 located on facilities subject to high speed traffic
_ N N €290 km/h) or high traffic volumes ( > 1600 ADT )
1950-2550 Round (600) [750] 1950-2550 Round (900 ) (10507 (750) [9007 1950-2550 Round (750) [825] (600) (6751 and the cover is within the ranges specified in
2700 & Larger (750) 2700 & Larger 1050 300 2700 & Larger 300 750 the notations above.
375-600 Arch Equivalent 600 [5251] 375-600 Arch Equivalent 900 [825] 675 [600] 375-600 Arch Equivalent 675 [600] 600 [525] EXTRA BASE FOR CROSS CULVERTS
750-1200 Arch Equivalent 675 (375) [600] 750-1200 Arch Equivalent 975 (675) [9007 (825 (525) (7507 750-1200 Arch Equivalent: 825 (525) (6757|675 (375) (5257 UNDER FLEXIBLE PAVEMENT
1350-1800 Arch Equivalent 750 (450) [675] 1350-1800 Arch Equivalent 1050 (750) [90011900 (600 ) [750] 1350-1800 Arch Equivalent 900 (600 ) [7501 {750 (450 ) [600] L S
1950-2250 Arch Equivalent (600) [7507 1950-2250 Arch Equivalent (900 ) (10507 (750) [9001 1950-2250 Arch Equivalent (750 ) [3001 (600) [7507
2400-2550 Arch Equivalent (750) 2400-2550 Arch Equivalent (1050 ) (900 ) 2400-2550 Arch Equivalent (900 ) (750)
CORRUGATED POLYETHYLENE CORRUGATED POLYETHYLENE CORRUGATED POLYETHYLENE
375-900 Round 375 375-900 Round 675 525 375-900 Round 525 375
POLYVINYL CHLORIDE POLYVINYL CHLORIDE POLYVINYL CHLORIDE STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
375-900 Round 375 375-900 Round 525 525 375-900 Round 525 375
GENERAL NOTES
/. The tabulated values are recommended minimum dimensions to withstand anticipated 3. Values shown in parentheses ( ) are for 75 mmx 25 mm corrugations which must be specified COVER HE/GHT
highway traffic loads. Additional cover may be required to support construction to utilize the lesser cover.
equipment loads or highway traffic loads before pavement is completed. Some size thickness . . ‘ ; :
combinations may require minimum cover greater than those listed above. See Sheets 2, 3, & 4. * Z/Z?c/:aﬁ:lg’ii g;l:i;’sfefg ff(l)veufl?;?zc:eff;e[.;eg/s);e)iycg:\'/;ype I-R (Spiral Rib) pipe — e
2. Less than the tabulated minimum cover may be used provided suitable method (s) . . ) ) . P p— owvan bt
are defailed in the plans. These features may include but are not limited to exira 5. Commercial ar_vd noncommeraq/ refers to 7yp/§a/ vehicular utilization of unpaved - e o
strength pipe, select bedding, select backfill and encasement. roads and drives where rutting and cover displacement may occur. rown By State Drainage Englneer
Checked By £GR 09/84 Revision No. Sheet No. Index No.

MINIMUM COVER FOR CONCRETE, STEEL, ALUMINUM AND POLYETHYLENE PIPE

/of 4
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(All Sizes) (All Sizes)
2 Wall Thickness ( mm )* Height : . e i ; ; . .
eq.J/v ar silI ﬂISL\Z " Design oF /-g/'/l Pipe|Bedding|Projection Nominal Dimensions Wall | Height of Fill Pipe Bedding
Dia. | Areg P (m) Class| Class | Condition Horiz. Vert. Th’(c kne)ss Installation (m) Class Class
(mm) (m2) | A WALL|B WALL|C WALL 7 - o Equiv. & mm m
300 0.07 44 50 NA gg:f? I ¢ ng:'f/{\tg Rise|Span|Rise |Span| Dia. | Area | wg %.?izer’sm 0.3-1.9% HE IT* c
375 0.1l 47 57 NA Standard 4.4-6.7 v c Positive Cmm N Com N Com N (mm)| (mm) | (m%) | ve m.m1I¥ vorizontal ‘230221/8 Zg g g
. 6. Il orizonta 2-4.
450 0.7 50 63 NA 6.6-8.0 *| ¥ * C k| Positive NA | NA | NA | NA | 300 | NA NA 5.0+ Special Design | Modified
600 0.29 63 75 94 Modified Bedding 8.1-9.8 4 B Positive 300 | 450 | 450 | 300 | 375 0.12 63 0.3-.9% vE % c
750 0.46 69 88 107 9.9-/3. 7 B Zero 365 | 575 | 575 | 365 | 450 0.7 69 . 2.0-3./ VE IIT C
w00 | oes 75 100 19 Modified Trench | 13.2-21.4 | ¥ B Negative 490 | 770 {770 [ 490 | 600 | 0.3/ 82 vertical 3-?04-9 VE IV C
050 | 0.89 | 88 I3 132 Zh.5r v B | Imperfect 60 | 960 | 960 | 610 | 750 | 0.47 94 0+ Special Design | Modified
1200 117 100 125 144 Pipe Class I D-Load=50.0 N/m/mm (0.3 mm Crock) 730 | 1150 | 150 | 730 | 900 | 0.69 I3 Pipe Class HE I D-load=50.0 N/m/mm (0.3 mm Crack)
1350 1.48 I3 /138 157 D-load=75.0 N/m/mm (Ultimate ) 855 (1345|1345 | 855 | 1050 0.95 125 And VE II D-Load=75.0 N/m/mm (Ultimate)
975 | 153511 975 | 1200 | 1.
/500 | 18z | 125 | 150 67 Pipe Class I D-Load-65.0 N/m/mm (0.3 mm Crack) 23> 20 158 Pipe Class HE I D-Load=65.0 N/m/mm (0.3 mm Crack)
650 | 2.21 138 163 182 D-Load =100.0 N/m/mm (Ultimate ) 1095|730 | /730 | 1095 | 1350 | 1.54 150 And VE IIT D-Load=100.0 N/m/mm (Uitimate )
800 | 2.65 150 75 194 122011920 1920 | 1220\ 1500 | 1.90 163
Pipe Class IV~ D-Load=100.0 N/m/mm (0.3 mm Crack) 1340 | 210 | 210 V1340 | 1650 Pipe Class HE IV D-Load=100.0 N/m/mm (0.3 mm Crack)
/950 | 3.08 163 190 207 D-Load=150.0 N/m/mm (Uitimate ) o 230 7> And VE IV D-Load=175.0 N/m/mm (Ultimate )
200 | 3.58 75 203 219 1465 2305|2305 | 1465 | 1800 | 2.74 190
2050 | 4.2 150 25 534 Pipe Closs ¥  D-Load=150.0 N/m/mm (0.3 mm Crack) 1585 | 2495|2495 1585 | 1950 | 3.21 203
2400 4.67 203 228 247 D-Load=175.0 N/m/mm (Ultimate ) /705 | 2690|2690 | [705| 2100 | 3.72 215 *Note: HE IDand VE IT pipe required for depths of cover
less than 0.6 for 375, 450 and 600 equivalent.
2550 | 5.27 215 24 260 * Under some conditions, the use of Class IV pipe and 1830|2660| 2680 | 1830| 2250 | 4.28 228
2700 5.92 228 254 273 Class B bedding should be considered in lieu of Class ¥ 1950|3070\ 3070|1950 2400 | 4.87 241
2850 | 6.59 24/ —_ _ with Class C bedding. 2075|3265|3265|2075| 2550 | 5.50 254
3000 | 7.29 254 — — 2195|3455 |3455 | 2195 | 2700 | 6.7 266
¥ For Informational Puraoses Only 2315|3648 |3648 | 2315 | 2850 | 6.87 279
Do Not Specify Wall Thickness 2440|3840\ 3840 | 2440| 3000 | 7.61 292
Option B Wall ls Industry Standard
For Informational Purposes Only

Note: Height of fill { maximum cover ) is measured from top
of finished grade to outside top of pipe.

MAXIMUM COVER FOR REINFORCED
CONCRETE PIPE ROUND AND ELLIPTICAL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

COVER HEIGHT

Nomes Dotes Approved By
Designed By EGR 09/85
Drown By HSD 09/85 State Oroinoge Englneer
Checked By EGR 09/85 Revision No. Sheet No. index No.
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ROUND PIPE - 67 x13 CORRUGATION
Maximum Height Of Fill (m)
Sheet Thickness In Millimeters Min.
( Gage )
D Area |1.63 mm| 2.0/ mm| 2.77 mm| 3.5/ mm | 4.27 mm Cover
(mm) | (m2) (16) (14) (12) (10) (8) (m)
| 300 | o.07 30.5+ | 30.5+ | waA NA NA
| 375 0.1 30.5+ | 305+ | Na NA NA
450 0.6 30.5+ | 30.5+ | 30.5- | NA NA
525 0.22 30.5+ | 30.5+ | 30.5+ | NA 73
600 0.29 30.5+ | 30.5+ | 30.5+ | wa NA Sheet
| 750 0.45 25.9 | 30.5+ | 30.5+ | NA NA L of 4
900 0.65 216+ | 268 | 305+ | 305+ | wa
| 1050 | 088 | 83| 232 | 305+ | 305 | na
1200 e | 6 | 200 | 283 | 30.5+ | 30.5:%
| 1350 | a7 | NS | B0 | 250 | 305+ | 30.5F |
500 | 180 | NS | WS 226 | 29.0 | 305:%
| 1650 | 249 | NS NS NS | 26.5 | 30.5+%*
1800 | 2.60 NS NS NS 24 | 29.6%
1950 3.05 NS NS NS vs | er.a% |
2100 | 3.54 NS NS NS NS | 25.3% |

ROUND PIPE - 75 x 25 CORRUGATION
Maximum Height Of Fill (m)
Sheet Thickness In Millimeters Min.
( Gage )
D | Area [7.63 mm| 2.0imm | 2.77 mm| 3.5/ mm [ 4.27 mm| COV€r
(mm) | (m2) | (16) | (14) (12) | (o) (8) (m)
900 | oses 247 | 305+ | 305+ | wa NA
1050 | 0.89 | 2.3 | 26.5 305+ | NA NA
1200 | 17 8.6 | 23.2 30.5+ | 30.5+ NA |
1350 | 1.48 6.5 | 207 29.0 | 30.5+ NA See
500 | .82 46 | 186 | 259 | 305 | wa /S:fi'
| /650 | 2.21 3.4 6.8 23.8 | 305 30.5+%
1800 | 2.63 2.2 5.5 216 | er.7 30.5+%
1950 | 3.08 .3 | 4.3 20 | 256 | 30.5+%
200 | 3.58 10.7 /3.1 8.6 | 23.8 | 30.5+%
2250 | 4. 9.8 2.2 7.4 | 22.3 | 27.4%
| 2a00 | 467 NS 1.6 6.2 | 207 | 256% |
2550 | 5.7 NS 1.0 5.2 | 195 | 2ar%
2700 | 5.9 NS NS 143 | 186 | 22.9%
2850} 6.59 NS NS 13.7 7.7 21.6%
3000 | 7.20 NS NS 12.8 6.8 20.4%
3300 | 8.83 NS NS NS 5.2 18.6%

PIPE ARCH: SPIRAL RIB:

19 x 19 x 191 RIB SPACING

PIPE ARCH-75 x 25 (1)@ (3) gnd 125 x 25 @3 corp.

PIPE ARCH: SPIRAL RIB:

19 x 25 x 292 RIB SPACING

ROUND PIPE - 125 x25 CORRUGATION @
Maximum Height Of Fill (m)
Sheet Thickness In Millimeters Min.
( Gage )

D Area [1.63 mm| 2.00mm | 2.77 mm | 3.5/ mm |4.27 mm| Cover
(mm) | (m2) | () (14) (12) (10) (8) | (m)
900 0.66 2.9 27.4 | 305+ | NA NA

050 | 089 | 189 | 235 | 305-| wa NA

1200 117 6.5 20.7 29.0 | 30.5+ NA

1350 1.48 /4.6 8.3 | 25.6 | 30.5+ NA See
500 | 1.82 13.1 6.5 | 23.2 | 29.9 na | Sheet
650 | 2.21 1.9 /4.9 2.0 | er 30.5.%| 1077
1800 | 2.63 1.0 13.7 9.2 | 247 | 30.5%

1950 | 3.08 0.1 2.5 7.7 | 22.9 | 28.0%

2100 3.58 9.4 6 16.5 2.3 25.9%

2250| 4.1 8.8 1.0 5.2 | 19.8 | pa.4*

2400 | 4.67 NS 0.4 | 4.3 8.6 | p2.9%

2550| s.27 NS 9.8 13.4 7.4 | 2.3%

2700 | 5.9 NS NS 2.8 6.5 20/

2850 6.59 NS NS 2.2 /5.5 19.2%

3000| 7.20 NS NS 6 4.9 18.3%

3300 8.83 NS NS NS 13.4 16.5%

ROUND PIPE - SPIRAL RIB

RIB SPACING (19 x19x190) or (19 x 25 x 292 )

PIPE ARCH - 67 x13 CORRUGATION
Maximum Height
of Filltm)
. Minimum Maximum Corner
Equiv. Sheet Pressure Min.
Round Thickness
Span | Rise | Pipe | Area |Required kg/m? Cover
(tmm){tmm)| (mm} | (m2) (mm) (Ga) 19530 29295 | (m)
jSO 340 375 0.10 1.63 (16) 3.7 4.3
50 | 380 | 450 045 |1.63(i6) 3. 23 |
560 | 420 | 505 0.20 | 163 (16) 2.1 40 |
680 | 500 | goo 0.25 | 1.63 (16) L5 3.4
g0 | 660 | 750 0.490 | 1.63 (16) NS 2. See
1030 | 740 | 9po 0.60 | 163 (16) NS 2.l Sheet
150 | 820 | 1050 0.860 |2.0ic14) NS 1.8 [ of 4
1390 | 970 | 1200 104 277 (12) NS 2.4
1630 | 1120 | 1350 130 |a77ti12) NS 2.7
1880 | 1260 | 1500 1.60 |3.5/(10)@ NS 3.0@
1960 | 1330 | 1850 2.00 |[3.5/(8)*% @ 1.5 3.0@
2130 | 1400 | 1800 2.30 [3.5/1(8)% @ 1.5 3.0@

Maximum Height
. of Filltm)

Equiv. Mgg’e ”;‘;m Maximum Corner i

Round Thickness Pressure -
Spon | Rise | Pipe | Area |Required kg/m? Cover
(om) | (om) | (mm) | (m2) |tmm)(Go)| 191520 | 28728/ | (m)
1000 | 700 900 | 065 | 2.0i14) 2.4 3.7
oo | 850 | 1050 | o0.87 | 2orci4) | 2.4 4.0
1320 | 1030 1200 1.14 2.01(14) 2.4 4.0
1550 | 1200 1350 /.44 2.0/(14) 2.4 4.0
650 |1270 | 1500 | 178 | 2.0i004) 27 4.0
830 | 1370 | 1650 | 2.3 2.0/(14) 3.4 4.9
2030 | 1530 1800 | 2.52 2.01(14) 3.4 5.2 See
2230 | 1700 1950 | 2.95 | 2.01114) 3. 4.9 Sheet
2500 [ 1830 | 2100 | 340 | 2.oi0i4) 3.4 5.2 Iof 4
2650 | 1880 | 2250 | 3.90 | 277 120l 3. 4.6
2800 | 1950 | 2400 | 442 | 277 (12) 3. 4.9
o972 {eoww | 2550 | s5.00 | 277 (12) 3. 4.6
3300 | 2080 | 2roo | s57 | 350007 2.7 4.3
3480 | 2e20 | 2850 | 6.20 | 3.51010) 2.4 4.0
3650 | 2280 | 3000 | 6.85 | 4.27(8) 2.1 3.7

Maximum Height Of Fill (m)
Sheet Thickness In Millimeters Min.
( Gage ) Cover
D Area |1.63 mm| 2.0/mm | 2.77 mm| 3.5/ mm | 4.27 mm
(mm)| (m2) | (i6) | () | 120 | 0) | 8y | (M)
300 0.07 NA NA NA NA NA
375 0.1 NA NA NA NA NA
| 450 0.16 20.7 2.9 NA NA NA
525 0.22 7.6 18.8 30.5+| wnaA NA
500 0.29 /5.5 2.9 30.5+| NA NA
750 0.45 12.4 7.6 29.5 NA NA
900 0.65 0.3 4.6 24.6 NA NA See

1050 0.88 8.8 12.4 21.0 NA NA Sheet

1200 1.16 7.9 0.9 8.5 NA NA /of 4
| 1350 1.47 7.0 9.7 16.4 NA NA
1500 1.80 NS 88 | /4.9 NA NA
1650 2.19 NS 7.9 3.4 NA NA
1800 2.60 NS 7.3 2.1 NA NA
1950 3.05 NS NS .2 NA NA
2100 3.54 NS NS 10.6 NA NA
2250 4.07 NS NS 9.7 NA NA
2400 4.63 NS NS 9./ NA NA
2550 5.22 NS NS 8.8 NA NA
2700 5.85 NS NS 8.28  NA NA

@ = 19x25x292 Only.

Notes:

Increase the minimum cover values shown on
Sheet lof 4 by I3 mm for gage and size combinations
below the heavy lines.

Height of fill ( maximum cover ) is measured from
top of finished grade to outside top of pipe.

*Recorrugafed end not available. May be considered
for cross drain and side drain applications only.

NA - Not Available
NS - Not Suitable ( For Highway H-20 Loadings )

Q\) Limited availability of this product. Check
availability before specifying ( generally limited
to 75 mm x 25 mm corrugation pipe arch fabricated
from 1500 and smaller diometer round pipe in 12 ga.
and thicker material ).

@ 360° perforated pipe arch ( french drain pipe )
is not recommended. Do not specify without
checking suitability and availability.

125 mm x 25 mm corrugated pipe is currently not
manufactured for the Florida market. Check
availability before specifying.

2.77 mm (12 gage ) for spiral rib, 2.4 m maximum
cover, /9 mmx 25 mm x 292 mm rib spacing (2 rib)
only.

MAXIMUM COVER FOR CORRUGATED
STEEL PIPE ROUND AND PIPE ARCH
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Notes:

Increase the minimum cover values shown on

Sheet | of 4 by /150 mm for gage and size combinations

below the heavy lines.

Height of fill { maximum cover) is measured from
top of finished grade to outside top of pipe.

NA - Not Available

NS - Not Suitable ( For Highway H-20 Loadings )

DR - Design Review is recommended for each specific application. The review

should identify any special handling, installation, backfill procedures, and
construction load restrictions which may be required. See FDOT Drainage
Manual, Chapter 19, Section 19.4, Vol. I, 1987. The specification of the

‘next thicker culvert in lieu of this review is not appropriate. ( The review

performed by the designer does nof relieve the contractor from analyzing
and taking any necessasry precautions required to protect partially or
completely constructed pipe from the equipment used during construction. )

ROUND PIPE - 67 x 13 CORRUGATION ROUND PIPE - 75x 25 CORRUGATION ROUND PIPE - SPIRAL RIB
RIB SPACING (19 x19x191)
Maximum Height Of Fill (m) Maximum Height Of Fill(m) Maximum Helght OF Fill (m)
Sheet Thickness In mm (Gage ) Min. Sheet Thickness In mm (Gage ) Min. Sheet Thickness In mm Min
D | Area [T1524 | 7905 | 2.667 | 3.429 | 4066 | Cover D | Ared [ 7524 | 7905 | 2.667 | 3.425 | 4.:66 | Cover (Gage) Cover
(mm) | (m2) (16) (14) (12) (10) (8) (m) (mm) | (m2) (16) (14) (12) (10) (8) {m) D Area 1.524 1.905 2.667 | 3.425 4.166 (m)
300 | 007 | 2743 | 30.48-| WA NA NA 900 | 066 | 10.06 | 12.80 | 18.29 NA NA (mm)} (m2) | c/6) | (4) | (2) | (10) (8)
375 | o 2195 | 27.43 NA NA NA 050 | 089 | 853 | l0.97 | /5.54 NA NA 300 1 o0.0r NA NA NA nA NA 7777 - NOTE
375 0.1l 8.020D| 8D NA NA NA L
450 | orr 7.98 | 22.86 | 3048+ | WA NA 200 | 107 7.32 | 945 | 1372 17.68 NA B s 7 . A — Special instaflation requlred,
525 0.22 15.85 19.81 28.04 NA NA 1350 1.48 6.40 8.53 11.89 15.54 NA — : . Refer to AASHTO Standard Specificaticns
600 | 0.29 | 134 707 | 24.08 NA NA is00 | 182 | 579 | 7.32 | 1067 14.02 NA 525 | 0.22 | 1435 | 65 NA NA NA for Highway Bridges or ASTM B788-88
750 | 0.46 | 0.670r | 13.41 | 19.20 NA NA | Sshe:ef 650 | 2.21 | 4.570r | 6.7 9.75 | 12.60 1554 | See 600 | 0.29 IO/2'5ODR 557 22“2\5 Zﬁ NA and manufacturer's recommendations.
900 0.66 NS 0.970r | 15.85 | 20.73 NA of 4 1800 | 2.63 NS 6.100r | 8.84 11.58 /14.33 | Sheet 750 0.46 .06 . NA
050 | 0.89 NS NS | /3.40r | 768 | NA 1950 | 3.08 NS | 4570R | 8.23 | i0.67 3 | lof 4 | o0 | o066 p825@)| 36 0R| 1859 | WA NA | See
200 | L7 NS NS /1.580R | 15.2408 | 18.59 200 | 3.58 NS Ns | 7.320r | 975 12.19 /00 | 0.69 NS 2@y 1565 | WA NA § Sheet
1350 | 148 NS NS | 10.3607 | 13.7207 | 6.460R 2250 | 4.1 NS NS | 7.oor | 9.4 .28 leoo | 1I7 NS NS 14.02 | 19.81 NA_| fof 4
500 | 1.82 NS NS NS | 1.890r | 14.940r 2400 | 4.67 NS NS | 6.400r | 8.530r | 10.36 1350 | 149 NS NS |l209 DRy I7-37 NA
650 | 2.21 NS NS NS NS | 13.410R 2550 | 5.27 NS Ns | Ns | 7.920m 9.75 1500 | 1.62 NS NS L1007 D] 15.85 NA
800 | 2.63 NS NS NS NS | 121907 2700 | 5.9 NS NS NS | 7.320r | 9.40m /650 | 2.21 NS NS NS | 1433 OR| WA
2850 | 6.59 NS NS NS NS 8.530R 1800 | 2.63 NS NS NS BID7)  wa
3000 | 7.29 NS NS NS NS 8.230m 1950 | 3.08 NS NS NS 189 @ A
2100 | 3.58 NS NS NS 086 @] N
2250 | 40 NS NS NS [914000)@|  na
2400 | 467 NS NS vs B23003E  wa
PIPE ARCH - 67 xI3 CORRUGATION @ PIPE ARCH - 75x 25 CORRUGATION © @ PIPE ARCH - SPIRAL RIB
RIB SPACING (19x19x191)
Maximum Height Maximum Height
Of Fill(m) Of Fill(m) Maximum Height
i Msif';é'grm Maximum Corner Equiv Mg;wl;”;m Maximum Corner Equi Msizgéu;m or Fiir(m)
iv. . » . .
Szznd Thickness Pressure-kg/m2 | Min. Round Thickness |pressure -kg/m2 Min. RZZ;L Thickness gax:mum _C"”"’Q Min,
Span | Rise | Pipe Areg |Required Cover Span | Rise | Pipe Area |Required Cover Span | Rise | Pipe Areq |Required ressure -kg/m Cover
tom)| (mm)| (mm) | (m2) [(mm) (Ga)| 19530 29295 | (m) tmm) | (mm)| (mm) | (m2) {(mm) (Ga) 19530 29295 |[(m) (mm)| (mm){ (mm) | (m2) |(mm) (Ga) 19530 29295 (m)
450 | 390 | 375 | o0 | 1.524 (16) | 3.66 4.57 1000 | 700 | 900 | 0.65 | 1.524 (16) 2.44 3.66 405 | 355 | 375 | o |1.524 (16) 3.66 3.96
50 | 380 | 450 | 045 | 1.524(l6) | 3.05 4.27 o | 850 | 1050 | 0.87 | 1.524 (16) 2.44 3.96 50 | 405 | 450 | 0.6 |1.524 (16) 3.05 3.66
560 | 420 | 525 | 0.20 | 1524 (16) | 2.8 3.9 1330 | 1030 | 1200 | 114 | 1524 (l6) 2.44 3.96 585 | 485 | 525 | 0.21 |1.524 (16) 2.3 3.35
680 | 500 | 600 | 0.42 | 1.905 (/14) 1.52 335 1550 | 1200 | 1350 | 145 | 1.905 (14) 2.44 3.96 See 685 | 535 | 600 | 0.28 |1.524 (16) 1.52 3.05
90 | 660 | 750 | 0.42 | 1.905 (/4) NS 2.3 650 | 1270 | 1500 | 179 | 1.905 (14) 2.44 3.96 | Sheet 840 | 660 | 750 | 0.44 |1.905 (14) NS 2.74
1030 | 740 | 900 | 0.60 | 2.667 (12) NS 2.13 See, 1830 | 1370 | 1650 | 2.6 |2.667 (12) 3.35 488 | /of 4 05 | 785 | 900 | 0.65 |1.905 (/4) NS 2.44 See.
150 | 820 | 1050 | 0.85 |z.667 (12) NS 1.83 lof 4 2030| 1530 | 1800 | 2.55 |2.667 (12) 3.35 5.8 70 | 95 | /050 | 0.87 |2.667 (12) NS 2.44 lof 4
1390 | 970 | 1200 | 108 | 3.429 (107 NS 2.44 2230 moo | 1950 | 2.98 |2.667 (12) 3.05 4.88 | 1345 | 040 | 1200 | 114 | 2.667 (12) NS 2.44
1630 | n2o | 1350 | .37 | 3.429 (10) NS 2.74 2500 | 1830 | 2100 | 3.44 |2.667 (12) 3.35 5.8 525 | 170 | 1350 | 1.45 | 2.667 (10) NS 2.44
1880 | 1260 | 1500 | 168 | 4.66 (8) NS 3.05 2650 | 1880 | 2250 | 3.94 |3.425 (10) 3.05 4.57 675 | 1295| 1500 | 1.79 | 3.425 (i0) NS 2.44
1960 | 1330| 1650 | 2.03 | 4.166 (8) NS 3.05 2800 | 1950 | 2400 | 4.46 |3.425 (10 3.05 4.68 1855 | 1395| 1650 | 2.6 [3.425 (10)@] ws 2.44
2130 | 1400 | /1800 | 2.42 | 4.466 (8) NS 3.05 2980 | zoi0 | 2550 | 5.0¢ |4.66 (8) 3.05 4.57 2055| 1500 | 1800 | 2.55 [3.425(i0)@] s 2.44

@ Limited availability of this product. Check availability

@

©)

@ Use of this size and gage combination must be approved by the State Drainage Engineer.

before specifying.
360° perforated pipe ( french drain pipe) is not

recommended in the pipe arch shape. Do not specify
without checking both for suitability and availability.

This size and goge combingtion must be strutted during installation per
manufacturers recommendations. Extra care will be required during handling
and installation.

MAXIMUM COVER FOR
CORRUGATED ALUMINUM ALLOY
ROUND PIPE AND PIPE ARCH

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

COVER HEIGHT
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APPLICATION GUIDELINES TO CURB INLETS AND GUTTER INLETS

BICYCLE SAFE UTILITY MAXIMUM
INDEX INLET TYPE GRADE HYDRAULIC / LOCATION PIPE SIZE WITH
NO. TYPE CURB/GUTTER {CONSIDERATION| INTAKE (m3/s) |PEDESTRIAN SAFE| FROM CURB |STANDARD BOTTOMS COMMENTS
@ / £ & F Continuous 0.115 Yes / Limited Inside 750 mm
2 @ E & F Sag 0.255 Yes / Limited Inside 750 mm
210
3 E & F Continuous 0.54 Yes / Limited Inside 750 mm
4 @ E & F Sag 0.184 Yes / Limited Inside 750 mm
@ 5 E & F Continuous 0.088 Yes / Limited Outside 750 mm
2ll @
6 E & F Sag 0.125 Yes / Limited Outside 750 mm
@ . .. . 600 mm Longitudinal
212 7 Separator I & II |Continuous or Sag 0.212 Yes / Limited Inside 750 mm Transverse
213 @ o 7 . L. . 600 mm Longitudinal
8 Separator IV Continuous or Sag 0.125 Yes / Limited Inside 750 mm Transverse
@ . . To be used only where flows are light to moderate and R/W does not permit the use of throated curb inlets.
214 9 D & F Continuous or Sag 0.0/14 Yes / Yes Outside 750 mm Vanes 1o be directed to major flow direction.
215 @ 0 D& F Continuous or Sag 0.008 Yes / Yes Outside 750 mm To be used only where flows are light and R/W does not permit the use of Throafed curb inlets.
Median Barrier . @ 375 mm Longitudinal
/ Woll Continuous 0.113 No 7/ Yes NA 750 mm Tronsverse
Median Barrier Sa @ 375 mm Longitudinal
2 Wall g 0.142 No 7 No NA 750 mm Transverse
@ Median Barrier Double Inlet @ 1050 mm Longitudinal
27 3 Wall Continuous 0.13 No 7/ Yes NA 750 mm Transverse
@ Median Barrier Double Inlet @ 1050 mm Longitudinal
‘4 Wall Sag 0.142 No 7 Yes NA 750 mm Transverse
@ Median Barrier Double Inlet @ 1050 mm Longitudinal
5 Wall Sag & Continuous 0.142 No 7 Yes NA 750 mm Transverse
218 - Barrier Wall Continuous or Sag 0.147 Yes / Yes NA 750 mm
220 S Shoulder Continuous 0.113 No / Yes @ NA 750 mm Transverse
22! v Valley Continuous or Sag 0.142 Yes / Yes NA 750 mm Transverse

@Hydrou/ic intake values do not represent hydraulic capacity but are shown to compare inlets based
on a 0.2% longitudinal slope, 0.02 cross slope and a 90% efficiency factor. For other conditions
the values shown should be adjusted for bypass flow or debris blockage. Sag inlet intake
value is based on flooding the outside lane or shoulder, where spread rather than hydraulic
infake may dictate inlet selection or spacing. Full design data ond additional information
is available in "A Study of Stormwater Iniet Capacities” by University of South Florida, and the
Department's 1987 Drainage Manual Vol. 2, Chapter 12 and Vol. 3, Chapter 2.

@ Curb inlets and transitions should be located outside pedestrian cross walk areas, preferably
upgrode from these locations.

@ Double throated inlets are usually not warranted unless the minor flow is in excess of 15 meters
distance or 0.0/5 cubic meters per Second.

@ Median Barrier Inlets Types I, 2, 3,4, 5 & Shoulder Inlet Type S can be made bicycle safe by
specifying the reticuline grate.

Pipe sizes are circular, Class I, B Wall, concrete pipe. Elliptical pipe and
corrugated pipe ore fo be checked for fit in accordance with Index No. 20/;

metal pipe sizes should be reviewed using 68 mm x 13 mm corrugation up to 750 mm
and 76 mm x 25 mm corrugation for larger sizes.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB INLET & GUTTER INLET
APPLICATION GUIDE

Nomes Dotes Approved By
Designed By| E G R | 09/06/84 J Vi % /
(enitne.
Drawn By DAE 09/06/84 State Draintge Engineer
Checked By EGR 09/06/84 | _Rev!sion No. Sheet No. Index No.
F.H.W.A. Approveds 09/21/84 2] lof |
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{/— Iniet Type 2 Symmetrical About €

610 Dia. Cover

See Siab Reinforcing /: ~ € Inlet
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Trans. Trans.

SECTION BB (INLET TYPE 2 SYMMETRICAL ABOUT €)
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L

: |
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See Note w 125 @ Concret
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|
| |
150 Concrete Or/ \ 6/0
205 Brick. 150) 1050 ,/5g|]
DIMENSIONAL SECTION
CURB TYPE F SHOWN
Zg#, Bars Ugéess
20M Bars @ erwise Shown
235 Cirs. m K75
25M Bars @ 235 Cftrs.
20M Bars| . [ %
|
T
/5M Bars 100 5
@ 305 Cftrs. 254 Bars/‘
Both Ways 100
/5M Bars @ 305 Cirs.

R

| /050 Digmeter |
r -1

EINFORCING SECTION

1050 DIA. STRUCTURE BOTTOM (SECTION AA)

See Slab Reinforcing

Detail This Sheef.x
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\/ Inlet Type 4 Symmelrical About €
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‘\ € Inlet
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~
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See Sections AA For Spacing
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o
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S T F— 1 T T 204 Bars L
8 5 T T - gr Back Of Curb 20M Bars
: iy St &
= 1
9/5 1830 95 9i5 Face Of Curb A j | 125 @ Concrete Support Post
™ Gutter " Gutter ! 20M Bars @ 235 Ctrs. A
Trans. Trans.
INLETS TYPES 2 AND 4
SECTION BB (INLET TYPE 4 SYMMETRICAL ABOUT €) SLAB RE/NFORC/NG
[ 1220 455
l GENERAL NOTES
. 455 8 9
. i T y .
o 7 /. The finished grade and slope of the inlet tops are to
& ‘ Y = conform with the finished cross slope and grade of the
i ‘Qz I proposed sidewalk and/or border.
2 2. When inlets are to be constructed on a curve, refer to the
See Note 125 @ Concrete Q plans to determine the radius ond, where necessary, modify
No. 4 ? Support Post ] R the inlet details accordingly. Bend steel when necessary.
— I 4 3. All steel in inlet top shall have 30 mm minimum cover unless
- T 535 otherwise shown. Inlet tops shall be either cast-in-place
150 Concrete Or or precast concrete.
205 Brick. 150 1200 150 4. The rear wall portion of inlet tops Types /, 2, 3 & 4 may
o be constructed with brick. Dowels to top slab required.
DIMENSIONAL SECTION 6. For supplemental details see Index No. 20I.
CURB TYPE F SHOWN 5. Only round concrete support post will be acceptable.
INLE TS TYPES 3 AND 4 230,150,190, 265 20M Top Bars 7. These inlets are to be used with Cur.b and Gutter Ty.pes 3
T and F and Curb Type A. Locate outside of pedestrain crosswalk
570 |80, | 90 20M Bottom Bars where practical.
75 i 545 For 1050 Structure Bottom 8. For structure bottoms see Index No. 200.
204 Bars Uniess oM Boffom Bars 470 For 1200 Structure Bottom 9. Inlet to be paid for under the contract unit price for Inlets
25M ‘Bars @ -..- Otherwise Shown (Curb) ( Type — ), EA.
/ 235 Ctrs. 23011501190 | 190 ‘L” 20M Bars @ 235 Cirs. 23Q 8
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T T o a a Y e 50
-
25M Bars ] I 1 ?’7 [ 2
54 B T STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ars
25M Bar. ROAD DESIGN
gofioﬁ,a}‘fs”s' —< 100 15M Bars ® 305 Cirs.
L /5M Bars @ 305 Cirs. C‘URB /NLET TOPS

1200 Diameter

4

REINFORCING SECTION
1200 DIA. STRUCTURE BOTTOM (SECTION AA)

TRANSVERSE SECTIONS FOR INLETS TYPES [,2,3 & 4

150

DIMENSION & REINFORCING HALF SECTION
TYPES A & E CURB (HALF SECTION AA)
(TYPE E GUTTER SHOWN )

TYPES 1,2, 3,& 4

Dates Approved By

{Designed By

- YA

Orawn By State Droinage Engineer

Sheet No.

lof |

Revlislon No. Index No.

210

Checked By

F.H.W.A. Approved: 05/01/75 94




—— €& Inlet
{. The finish / f the inlet tops to confo ith the finished cross
Fillet Each Back Corner I (Inlet Top Type 6 /e inished g(;jradef (;;d slope od %/n 5/'/( opd/are okc nform wi ini
Required When Round Symmetrical About € ) slope and grade of the proposed sidewalk and/or parkway.
- I
/5M Bars 6/0 - _l_ 455 | __ 265 Bottom Or Riser Used | 2. When inlets are to be constructed on a curve, refer to the plans to determine the radius
5 i inl ; ingly. teel wh sary.
(@P /25‘ Cirs. . o o - o o Top Bors ] I—. Q \ |-§00 A and, where necessary, modify the inlet details accordingly. Bend steel when necessary
Hogiwodne ;;72;/;; ~+77 +7W?+ 4 ;- 1oM Bottom Bors IS @ 230 o.c.. P '1 3. All reinforcing steel shall have 30 mm minimum cover unless otherwise shown. Inlet tops shall
End OF Ton Bor ) }_ 150 150 . 150 | _—~Siope To Match Adjacent Curb With 50 mm Top Radius I5M @ 125 o.c. I\ be either cast-in-place or precast concrete
_D o)~ | And 20 mm_Bottom Chamfer Or 30 mm Rod/\/}us , 150 — l "m
e T orma - 1 . [ . . . . .
X =] ~150 Or 225 — A= / | Q 4. Precasting of this inlet fop will be permitted. Precast units shall conform to the dimensions
) — ! N
/ﬁ— BUAN N ) L‘Q( VG{/”ef B { i M%ﬂ T— J ‘{ m i\{ : o o © B shown or in accordance with approved shop drawings. Request for shop drawing approval
Fo— N Line t g 93 J—/—/u [ \,:f,:: L1 L L _4'__ k ] shall be directed fo the State Drainoge Engineer.
- T T
3 R C T ] e O 5. Concrete meeting the requirements of A.S.T.M. C 478 (27579 kPa} may be used in lieu
= [ ! g N € Inlet
S 5 215 -~ i Dl ! _1 of ,Class I concrete for precast units, manufactured in plants which are under the Standard
5’ = Q\\qk D " } : D Operating Procedures for the inspection of precast drainage products.
3 |
S -3 ™. /5M Bars | { = L = 6. The corner fillets shown for rectangular throats are necessary only when throats are to be
SY|§F ¥ | ’ ! - E-
© ‘é © W @ 230 Ctrs. ¥ P T T““ T used in conjunction with circular inlet bottoms or when used on skew with rectangular
o3| 8 -S P9 —— Corner Fillet ( See Note 6.) Q [ A inlet boxes.
— m  — | B
28| x 9 | IF | Q 75 1/5(2‘_ 1530 _]/50 1070 50 | 75 7. For inlet bottoms see Index No. 200.
882 | dA 2 I5M @ 230 Cirs. Horiz. T B T
S 4 20 Chamfer t 3200 8. These inlet tops are designed for use with standard curb ond gutter Type E and Type F.
:‘E 150 /5M Dia. Bors 1070 150 ~/5M @ 305 Ctrs. Vert. Locate outside of pedestrian crosswalk where practical.
23 . e TOP VIEW
3 .
a Inlet Box Or Riser ‘j 9. See Index 20I for supplemental details.
L ¢
- - '/ /0. All steel used for frame and cover shall meet the requirements cf ASTM A-36.
{ Stee! Cover Shown )}
To Be Paid For Limits Of Inlet Construction _To Be Paid For . .
SECTION AA %s Curb & Cuiter is Curb & Cutter i, Elfh(‘i'f ca?f iron covers o steel covers may be used. Iron covers shall be Class No. 30
S ‘ castings in accordance with ASTM A-48.
F.L. Of Gutter S ‘
L 150 9 =775 1 i 255 L /50 12. When Alternate “G" Cover is specified in plans either the cast iron cover
| 455 — RV I\I I f | 1 I l/r/— /50 and galvanized steel frame or the the galvanized steel cover ond frame must
' E T — , I | | be used. Covers are fo be grouted in accordance with the grouting detail
\:" . F shown on sheet 2 of 2, in lieu of tack welding.
—_—
%) ! /3. Inlet to be paid for under the contract unit price for Inlets (Curb) ( Type — ), EA.
]
3 915 2440 | 760 915
8 Gutter Transition ’ Gutter Transition
3 SECTION BB
(Curb Inlet Top Type 6 Symmetrical With Left Half )

INLET TYPE 5

Intermediate Bars

( Discontinued When
Space Between Adjacent
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Than 205 Centers)

SECTION PP
L 305 455
T .
2\ 2 =
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- = D
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0 1
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SECTION QQ

SKETCHS SHOWING FRAME SEAT AND THROAT RECESS

GENERAL NOTES
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Epoxy-Sand Grout

Each Side

Epoxy -Sand
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Grommet
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Epoxy -Sond Grout
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1225 0. fo 0. Of Frame

/195 0. to 0. Of Cover
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/L 76 x51x9.5

TOP VIEW

100 230/\

Anchor /D
( See Detail)

HALF SECTION DD
SECTION NN

GROUTING DETAILS
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B 1225 0. to 0. Of Frame

1195 o. to o. Of Cover

Anchor
( See Deftail )

HALF SECTION DD

SECTION MM
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- TOP VIEW
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SECTION EE

IRON COVER

SECTION EE

Bar 5 x 50

STEEL COVER

00

&
&)

ANCHOR DETAIL

13 El
. AFE L 1
U U_U U U U _U 5
. ] oL
65 L? g® ,Hl
SECTION GG
195
—# L
OO OO Lt
(| DO omoooD G , T
OO | ¢ j
@L]C)DD@@@@C)[Jf >
0 leoomomomomom o N
s s e ¥ e R e R s ¥ i R e B W g 9
OO a3
OO COCD T
Le H
TOP VIEW
5V 5 V2 o205
SECTION XX
1195
Y {BVA Y
. i T 1
I Non-Skid Floor Plate | ®
I | S ~
X | | ¢ QO
LI O~ 20 Pickholes —° : J o
|p:i:::::::::::::::::::::::::::::::::::Z{ J ‘L

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB INLET TOPS
TYPES 5 & 6

Dates Approved By

Designed By

Drawn By State Drolnage Engineer

Revision No. Sheet No. index No.

2ore| 2l

Checked By

F.H.W.A, Approved: 94




r"'ﬁ

-l

1.2 Separator

1.8 Separator

L 13 mm Exp. Joint ( Typ.)
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To Be Paid For As Separator ( No Deduction For Inlet)
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PLAN
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1200

To Be Paid For As Inlet

/500

1200

Superelevated Pavt.

450

Pavement.|

Pavement Transition To inlet

Type III Frame

( Cover Not Shown ) x

SECTION CC

1.8 Separator

THROAT DETAIL

20M Bars

ACI Std. Hooks Required Each End OF
Straight Bars And Right End Of Bent
Bars: 180° Hooks, Canted 60° (+), On
0dd Bars; 90° Hooks, Down, On Even
Bars Numbered From Throat Side.
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Throat Side S
75 46 150 6@ 125 75 AN
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1.2 Separator
20

22513 6/0 225

REINFORCING STEEL DIAGRAM

TOP SLAB OF INLETS

95

50| !

I

AS A MANHOLE

MODIFICATION WHEN USED

~— 40 Clear (Typ. )}

Index No. 201 For Minimum —_ I

Dimensions.

For Bottom Slab
Rebar Embedment
Options See Optional
Construction Joints,
Index No. 20I.

t

/-ZOM Bars, 310 oc It
it

- 10Q N 13 /20__ - 1200 ./_5.0
NS /5M Bars
Pavement ©
N H\ 5| |
= 7T ~o +—~Top Slab
LEJ N\’{l & ;;.;ﬂ; mmm=== %%_ﬁ;ﬂemenr < Hooks Required
L J ' N = L 2ov gars
_i q
of > j} - M :} See Throat Detail And I
~ g i ©Q i | Reinforcing Diagram For ":
< s. \_:t- %,— 5 \ﬁ:‘ Hook Arrangement N
e 150 | a5 i 1150 . . ) I
oo B . Const. Joints Permitted I I
SN I I Between These Limits-See I, I
SIS o o

Reinforcing-I5M bars @ 455 mm centers unless otherwise noted. Cut or bend bars out of

Recommended maximum pipe Ssizes are 600 mm longitudinal and 750 mm transverse. For

g A
=) I —~~20M Bars| i
LQL I 310 oc Il
D SR
___ ~ Povenent e
£ f
=
@ SECTION AA
N~
I GENERAL NOTES
/50
! Beoy
N el g I. This inlet is used in Traffic Separators Types I and II ; or, in separators constructed
£33 3 with Curbs Types A, B and E ond sidewalk paving, which cannot accommodate Inlets
g: o N2 Types 1,2, 3,4,5 or 6. Use of this Inlet on through fraffic side of the separator
- 3 g }E’ is not permitted in medions with Curbs Types A and B. Locote inlet outside of
S NS pedestrian cross traffic.
S§de 2.
= ;S g way of pipe when necessary. Bars to clear pipe by 40 mm.
c= o's 3
S O ®- .
Can= larger pipe, inlets with Alt. B bottoms, Index No. 200 are recommended.
4. For supplementary details see Index No. 20/.
5.

Inlet to be paid for under the contract unit price for Inlets (Curb Type 7 ), EA.
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90° Hook
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THROAT DETAIL (SECTION AA)

1.8 Separator

1.2 Separator

6/0
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SECTION AA

cross traffic.

Type III Frame
L—=" ( Cover Not Shown )
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Const. Joints Permitted
Between These Limits-
Index No. 201 For Minimum I

Dimensions.

GENERAL NOTES

t /. This inlet is to be used only in Traffic Separators Types I¥ and X; or,
in separators constructed with Curbs Types D and F and sidewalk paving,
which cannot accommodate Inlets Types /, 2, 3,4, 5 or 6.
Use of this inlet on the through traffic side of the separator should
be avoided in medians constructed with Curb Type D (Curb inlets
Types 9 or /0 are recommended ). Locate inlet outside of pedestrian

2. Reinforcing- I5M bars at 455 mm centers unless otherwise noted.
Cut or bend bars out of way of pipe when necessary. Bars

to clear pipe by 40 mm.

MODIFICATION WHEN USED
AS A MANHOLE

3. Recommended maximum pipe sizes are 600 mm longitudinal

Const. Joints Permitted
Between These Limits-
See Index No. 20! For

Minimum Dimensions.

and 450 mm transverse. For larger pipe, iniets with
Alt. B bottoms, Index No. 200 are recommended.

4. For supplemental defails see Index No. 20I.

5. Inlet to be paid for under the contract unit price for Inlets

(Curb Type _ ), EA.

20M Bars

ACI Std. Hooks Required Eoch End Of
Straight Bars And Right End Of Bent
Bars. 180° Hooks, Canted 60° ( +), On Odd
Bars; 90° Hooks, Down, On Even Bars
Numbered From Throat Side.

2 e 955‘%‘—‘

|
20M Bar—| LLL)_//;—‘i\ 7k4 ;[__ —=
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|
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75 9 @ /50 ’ 75

REINFORCING STEEL DIAGRAM
TOP SLAB OF INLET

1500
5y | 1200 | |50
¥ —Top Slab Rebar
& Hooks Required
N fh
= * 20M Bars ]
M I See Throat Detail And i
v :: Reinforcing Diogram For ::
Pyl Hook Arrangement %
I : |
I I
It I
3 ol
i [
See 1 h
I 20M Bars, 310 oc .::
Il it
Il i
'}‘!;{— ______________ Il
[ ¥y oo TEy T T T T
For Bottom Slab
SECTION BB Rebar Embedment
Options See Optional
Construction Joints,
Index No. 20I.
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DETAIL B
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I5M Bars Top
20M Bars Bottom
300 Returns, Each ( Min. )

4x4-W4.0 x W4.0
Welded Wire Fobric,

Bottom
Opening

Centered - A

|

TOP VIEW

__—15M Bar

208 Bor
+— Wire Fabric

! Optional Key// J{
’ (In Lieu Of Dowels } { ’

el ( Bottom Or Riser) L
SECTION AA

(SEE NOTE 6 BELOW)

S 5 Bar Top &

Bottom, L =455

B

150

TOP SLABS

GENERAL NOTES

This inlet is primarily intended for locations with light to moderate flows where right of way does not permit the use of throated Curb Inlets

Types [ through 6. The typical application is on curb returns fo city streefs.

|
LIl

| Closed Stirrups 205 ¢ to ¢
— ( Three Sides)

//5M Bars Continuous
Or 300 Returns ( Same

Below )

I5M Bars, 150 ¢ to ¢, Top & Bottom

SN S— [yl —I54 B
T.Tji“;;f//

/5M Bars, With Hooks.

H i 1\L J/H/ " 145 ¢ to ¢, Bottom

L /f/\:L ‘ /,J;M Bar
N
| L Apm gors 300 c o c

Welded Wire Fabric

9/4
I

1’ ‘ 60 | ' : ’ | 1015 x 50
E é;:ﬁ J/i-J_L;‘A[{ — 2 154 Bars Top &
8 T 5w Bor (305 Legs)
TOP VIEW

— I5M Bars

_— I5M Bars (QOr Fabric)
_ A /
B { I5M Bar

X Optional Key /’
’ | (In Lieu OF Dowels )

1050 5
{ Bottom Or Riser)

SECTION BB
(SEE NOTE 6 BELOW)

|
—

0

N

The inlet grate is suitable for pedestrian and bicycle traffic.
. This inlet to be located in vertical faced curbs such as Curb and Gutter Type F. Grate shall be oriented with vanes directed foward

predominate flow. Inlet to be located outside pedestrian crosswalk where practical.

or riser wall.

. All steel in slab tops shall have 30 mm minimum cover unless otherwise shown.

. For structure bottoms see Index No. 200. For supplemental details see Index No. 20I.

Tops shall be either cast-in-place or precast concrete.

. For Alternate B applications, top slab openings shall be ploced such that 2 edges of inlet frame will be located directly above bottom wall

. When used on o structure with dimensions larger than those defailed above and risers are not applied, the top slab shall be constructed using

Index 200 with the slab opening adjust to 610 mm x 9/5 mm. The "Special Top Slab" on Index 200 is not permitted.

. Frame may be adjusted with one to six courses of brick.

8. Inlet and grate detail shown is U.S. Foundry USF 5/30-6016. Vaned grates with approximately equal openings will be permitted that satisfy AASHTO

H-20 loading. Inlet and grate shall be Class 30 castings in accordance with ASTM A 48. Grates shall be reversibie, right or leff.
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/5M Bars, With Hooks,
145 ¢ to ¢, Bottom //5,44 Bors

I5M Bor, Each Corner /5M Bars
Top & Bottom—]

Face Of Curb
I

/SM Bars, With Hooks,
/50 ¢ to ¢, Bottom

INI s
—|LI LTI =

NN

Direction Of
Predominate Flow

15M Bars,With Hooks, 100 ¢ fo c,

L L -_—
D: [ D: Bottom, 4 Sides
[[[D:[[D: A Opsning \ A Frame Position
Centered
U L ) _1 B B
> Frame Position L _1 I5M Bar
TOP VIEW Closed Stirrups ——1 -
200 mm ¢ foc M75]
549 |_-/5M Bars, Top & Botiom|
24 5it( Frame )
gy - Adjustable Curb B /5M Bars Conti
justable Curb Box ars Continuous /5M Bar ( 300 mm &
|: J . (150 to 225 Curb Height ) TOP VIEW Or 300 mm Return Laps TOP VIEW 600 mm Legs)
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—F N o R
. Lt . oS
=25 Seat mf f —
15 527 78 | =
- zz
| 559 IS B 8
| 9/5 4 e o o o g N . ° L 3 o| N
LONGITUDINAL SECTION TRANSVERSE SECTION ' Optional Key — : LoD Optional Key {
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150 mm Concrete ‘ ‘
FRAME AND GRATE | L 1050 Or 1200 J 200 mm Brick 1050 J | 150
( Bottom Or Riser) l,\f L_t_ ( Bottom Or Riser) m
R 507 | El
] " SECTION AA SECTION BB
- L
|"| rl I l J R (SEE NOTE 6 BELOW) (SEE NOTE 6 BELOW)
l g I
0
“ Approximate Debris Free Capacity TOP SLABS
© ~ ( 0.02. Pavement Cross Slope )
2 . § oo GENERAL NOTES
8 ? ?E I. This inlet is primarily intended for locations with light flows where right of way does not permif the use of throated Curb Inlets
Wy ~ 0.065 Bt 9"// Types | through 6. The typical application is on curb returns fo city streets. The inlef grate is suitable for pedestrian and bicycle traffic.
-~ B {
™ § 4.0% G,’%y 2. This inlet to be located in vertical faced curbs such as Curb and Gutter Type F. Grate shall be oriented with vanes directed toward
© = 0.030 _,u* predominate flow. Inlet to be located outside pedestrian crosswalk where practical.
uy (o] .
= . Fi . A No. .
00 9 80 70 60 50 3. For structure bottoms see Index No. 200. For supplemental details see Index No. 20!
© [@ 3 0 2 (%) 4. All steel in slab tops shall have 30 mm minimum cover unless otherwise shown. Tops shall be either cast-in-place or precast concrete,
N , ! ,
L - - Intake” “Total 5. For Alternate B applications, top slab openings shall be placed such that 2 edges of inlef frame will be focated directly above
M ) : bottom or riser walls.
T/;’I L 19 mm Bottom Lug (4 Corners) PJ EFFICIENCY CURVE 6. When used on a structure with dimensions larger than those detail above and risers are not applied, the fop slab shall be constructed using
Index 200 with the slab opening adjusted to 610 mm x 915 mm. The "Special Top Slab" on Index 200 is not permitted.
PLAN P 7. Frame may be adjusted with one to six courses of brick.
'—‘ 8. Inlet and grate detail shown is Neenah R-3065-L. Vaned grates with approximately equal openings will be permitted that satisfy
AASHTO H-20 loading. Inlet and grate shall be Class 30 castings in occordonce with ASTM A 48. Grates shall be reversible, left
or right.
| 507 |
6 ®
25| | 7 Equal Spaces @ 67 R A A
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See Detail A See Detail B ‘%- CURB /NLET TOP
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. [1a)
o € Inlet o Qi
Symmetrical About € For Inlets Types 2 & 4 5 ,:‘
And For Double Throat Side Of Inlet Type 5. See § ®
| o g by
| Tabular Description Of Inlets, General Note . | S8 wall Transmgnr — ij_;)//‘J
| | 87 er Woni price For BIT—
GSS Slope Varies GRATE SLOPE —
~
Omit Back Wall Under Barrier For Inlets Types 3,4 & 5 | B € Barrier Wall —__ A (see Table For Should Grate
' LA — ~C | SIOU er /S?wfpe Remarks
| o - | . o S ope ate
I e W
| R ———— | E—— —— - 0.03 | 1:6.7 |39 Med.
| //: | | : [ | 0 | 7 |Conc.Shidr.
ISR L I T - /. Std. Med.
. : = .05 o rrex. shiar.
\ I
| | 0.06 /: 5.6
A l bt A |
L : : F+ I Eye Bolt 0.07 /: 5.2
| | See Index 20/
| d 0.08 /: 5
] 0.09 | 1:4.7
[ m PICTORIAL VIEW (TYPE | SHOWN )
200 | 1220 B | 200 000 | 145 | e (max)
PLAN (INLETS TYPES I THRU 5) INSET A
95 J’ ‘L 95 ﬁ GENERAL NOTES
1 {. Inlet Descriptions:
1 7 Symmetrical About € For Standord Type | Single throat, one side of barrier wall.
— - - T — ﬂ Section (Profile Grades The Same ) 305 Type 2 Double throats, one side of barrier wall.
D e R -1 — 7 7 Type 3 Two single throats, opposite sides of
120 barrier wall.
'55 130 630 Type 4 Two double throats, opposite sides of
i,ly;gm;efgrica/ 305 Std see Index No. 410 For Widih r | 7 Type 5 SZZZ/? fifo/grs one side of barrier wall
] NE L . PR S , i i ,
M 120 And Height OF Standard Wall —— Verticol F anc/i/sing/e throat other side of barrier
For Reinforcing Steel eriical - oce wall.
55 | 130 630 See Note 5 Varies
N - 2. For grote details see Index No. 220. The parallel
For Throat And bar grate shall be used unless the reticuline
SECTION CC : Grate Support ’ grate is called for in the plans. The reticuline
305 Details See grate shall be specified where bicycle traffic

s anticipated.
N For Throat And

For Throat And Inset A. \\
Grate Support
For Reinforcing Steel Detail See Shir. Pavt. Theo. G.P. > Grafe: Support 3. For standard concrete barrier wall dimensions,
See Note 5 ! Inset A. \\O - Details See and for dimensions of concrete barrier wall
' r Inset A. incorporating light standards within the wall,
50, 150 see Index No. 4/0.
150, 15 159 150, Shidr. Pavt. oL 7 Shiar. Pavt \ 432 Theo. G.P. w
}——-{-—-1 H—{ Q?U - ({/Theo. G.P. ,,L,-”—-" | 78 ( 4. Reinforcing steel shall have 50 mm minimum cover.
I5M Bars 1 b &( / N l ! \' [ 7 5. All reinforcing steel I5M bars. Longitudinal steel
@ 345 Cfrs—.ﬁ ) ’ } / Bond Breaker bars extend over full length of concrete barrier
\{ 7 ' 78 432 ‘ 78 432 / wall transition. Tie bars @ 455 mm ctrs. Reinforcing
/ o"\—_f'H' Bond Breaker L | j \ | J to be paid for under the contract unit price for
_Q\_ }' i Barrier Wall Conc., M.
| gI | 230 Std. [ } ‘
. . = 4 4 6. For supplemental details see Index No. 20I.
5 325 7 “T 7 325 f }f
O = Q=
3 z 2 5% I ‘ Grate Support B §, Lg g @ }' Grate Support 7. Inlets to be paid for under the contract unit price
5|5 SN g I5M Bars @ 455 Cirs. ‘ ’ SoVN 9 T e 0\? b for Inlets ( Median Barrier Type ) EA.
SI¥ dQss ﬁ7 f 23S a2 L\ I5M Bars @ 455 Ctrs. Barrier wall to be paid for under the contract
—L=2G L— /5M Bars - =g 2 - it pri i
Sk _ 2 S~ e o= £ unit price for Barrier Wall Conc., Mi.
3.3¢8 l @ 455 Cirs. Sk g | TR
Qo S o 3=
M : S§8E | £8s
— v Q oS Q 3
3 X ] /5M Bars %S > 23y I
£3 $< " l' /@ 455 Ctrs ] €< g )@ se I5M Bars @ 230 Ctrs.
Can = | . (SRR [
!_ ~ [ = 952 — —— - STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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GENERAL NOTES
BARRIER WALL / RETAINING WALL SINGLE FACE ROADWAY BARRIER I. This inlet is primarily intended for use adjacent to concrete barrier walis on paved shoulders. Use of

the inlet adjacent to other wall types shall be approved by the Drainage Engineer. The inlet is suitable
B for bicycle and occasional pedestrian traffic. It is not intended for use in curb and gutter or other
areas where throated inlets are required, nor areas subject to high debris.

INLET SECTION AT WALLS

2. Inlets located in embankments constructed with earth anchored retaining wall shall be designed with

E» minimum depths to reduce adverse impact on the anchorage system. Runs of pipe parallel fo and near
anchored wall shall be avoided wherever practical. Special coordination must be exercised during the
design and construction of storm water systems within anchored wall systems.

3. Inlet bottoms and/or tops may be either precast or cast-in-place. Whether cast as a single unit or as
5 1001/00] multiple segments, and whether precast or cast-in-place, the upper 685 mm of the inlet shall be
I /001100 reinforced in accordance with sections CC, DD and EE.
3 o R 4. Exposed edges shall be chamfered 20
S ST R ) . Exposed edges shall be chamfere mm.
150/200 990 150/200 | 1507200 990 150/200 A A 5. When Alternate G grate is specified in the plans, the grate is to be hot dipped galvanized after
“or 1120 N or 1120 fabrication. Field installation of the filler bar called for in Inset B will not be permitted, thereby
5 requiring tolerance adjustment during fabrication and/or casting, or, matching grate to
structure prior to galvanizing.
g 6. For supplemental details see Index Nos. 200 and 20/.
§ 209) 1065 or | 200 BI . 7. Inlets to be paid for under the contract unit price for Inlets (Barrier Wall ), EA.
N 1120 Unless
200, 1830 l200 8 therwige 1520

Unless Otherwise 3,5) Shg;vn n I

Shown On Plons ans B STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
«Q ROAD DESIGN
b TOP VIEW (WITHOUT GRATE)

BARRIER WALL INLET

Note: Alt. B Structure Bottom Only. See Index No. 200.
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