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PATENTED DEVICES, MATERIALS AND PROCESSES

The use of any design, method, process, material or device either expressed or
implied by these Standards that are covered by patent, copyright, or proprietary
priviledge is the sole responsibility of the user. Any infringement on the rights
of the inventor, patentee, assignee or licensee Shall be the sole responsibility
of the user. For additional information refer to Subsection /-3 of the FDOT

Standard Specifications for Road ond Bridge Construction.

T'his publication was produced at an annual cost of $99,976 or $21.40 per copy
to provide Standards and criteria for the design, construction and maintenance
of highway transportation facilities constructed or maintained by or for the

Department Of Transportation.

T'his publication is printed on recycled paper.

This document can be procured by contacting the following:

FLORIDA DEPARTMENT OF TRANSPORTATION
MAPS & PUBLICATION SALES
MAIL STATION 12
605 SUWANNEE STREET
TALLAHASSEE, FLORIDA  32399-0450
Phone (850 ) 414 -4050/4047
Fax Number (850 ) 414-49/5

http://www.dot.state.fl.us/Maps and Publications
Price: $21.40 Plus State Sales Tax And County Discretionary Tax If Applicable




INTRODUCTION

ROADWAY AND TRAFFIC DESIGN STANDARDS, JANUARY 2000

The 2000 English Roadway And Traffic Design Standards booklet was developed in concert with the
development of the Department's roadway "Plans Preparation Manual”, current as of January 2000; the
2000 "FDOT Standard Specifications For Rood And Bridge Construction"; the current edition of the
FDOT "Basis Of Estimate Handbook, English And Metric Combined Edition"; the AASHTO metric "A
Policy On Geometric Design Of Highways And Streets"”, 1994; the AASHTO "Roadside Design Guide",
1996; the USDOT ( FHWA ) "Manual On Uniform Traffic Control Devices", 1988 and revisions; the USDOT
rules implementing the Americans With Disabilities Act ( ADA ) and its proposed amendments to the
rules, June 20, 1994; the "Florida Accessibility Code For Building Construction" (10/97 Edition ); ASTM
and AASHTO specifications; and, obtainable industry established interim and proposed specifications
ond trade indentifications.

Users of these standards are encouraged to suggest improvements to the standards. Suggestions should
be submitted only after thorough study has been made and supporting background data can be furnished
with the suggestion. Suggestions should be submitted to the State Roadway Design Engineer, Florido
Department Of Transportation, 605 Suwannee St. MS 32, Tallahassee, FL. 32399-0450. The Department
will make changes to the standards by special provisions, or where necessary by interim standards, until
the next publication of standards is implemented.
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ABBREVIATIONS AND SYMBOLS

oo/
0o2

Standard Abbreviations (2 Sheets)
Standard Symbols (3 Sheets)

EROSION CONTROL AND WATER QUALITY

100 Temporary Slope Drain And Sod Flume

10/ Trash Retainer And Sediment Basin

102 Rock Bag, Baled Hay, Baled Straw And Silt Fence Barriers ( 3 Sheets)
103 Turbidity Barriers

104 Erosion Control (2 Sheets)

105 Shoulder Sodding And Reworking On Existing Facilities
106 Soil Tracking Prevention Device Type A
DRAINAGE

199 Geotextile Criteria

200 Structure Bottoms-Type J And P (2 Sheets)

20/ Supplementary Details For Manholes And Inlets (6 Sheets )
205 Cover Height (5 Sheets)

2Io Curb Inlet Tops-Types I, 2, 3 And 4

2ll Curb Inlet Tops-Types 5 and 6 (2 Sheets)

2le Curb Inlet-Type 7

213 Curb Inlet-Type 8

214 Curb Inlet Top-Type 9

215 Curb Inlet Top-Type 10

2l6 Closed Flume Inlet (2 Sheets)

aIr Median Barrier Inlets Types 1,2, 3,4 And 5

2l8 Barrier Wall Inlet { 2 Sheets)

219 Barrier Wall Inlet-Barrier Wall, Concrete (Rigid) (C & G) (2 Sheets)
220 Gutter Inlet-Type S

221 Gutter Inlet-Type V

230 Ditch Bottom Inlet-Type A

231 Ditch Bottom Inlet-Type B (2 Sheets)

232 Ditch Bottom Inlets-Types C, D, E And H (5 Sheets)
233 Ditch Bottom Inlets-Types F And G

234 Ditch Bottom Inlet-Type J

235 Ditch Bottom Inlet-Type K

240 Skimmer For Qutlet Control Structures ( 2 Sheets )

245 Underdrain Inspection Box

TABLE OF CONTENTS

DRAINAGE (CONT. )

250
a5l

252
253
255
258
260
261

264
266
268
2ro
ar2
ar3
280
28!

a8z
283
284
285
286
a8r
290
293
295

Straight Concrete Endwalls-Single And Multiple Pipe (2 Sheets )
Straight Concrete Endwalls-Single And Double 60" Pipe (2 Sheets)
Straight Concrete Endwalls-Single And Double 66" Pipe (2 Sheets)
Straight Concrete Endwalls-Single And Double 72" Pipe (2 Sheets)
Straight Concrete Endwall-Single 84" Pipe

Straight Sand-Cement Endwalls

U-Type Concrete Endwalls With Grates-15" To 30" Pipe

U-Type Concrete Endwalls-Baffles And Grate Optional-15" To 30"
Pipe (3 Sheets)

U-Type Concrete Endwall-Energy Dissipator-30" To 72" Pipe
Winged Concrete Endwalls-Single Round Pipe
U-Type Sand-Cement Endwalls

Flared End Section

Cross Drain Mitered End Section (6 Sheets)
Side Drain Mitered End Section (6 Sheets)
Miscellaneous Drainage Details (4 Sheets )
Ditch Pavement And Sedding ( 2 Sheets )

Back Of Sidewalk Drainage

Median Opening Flume

Concrete Spillways

French Drain ( 2 Sheets)

Underdrain (2 Sheets)

Concrete Pavement Subdrainage (3 Sheets)
Concrete Box Culvert (5 Sheets)

Safety Modifications For Inlets In Box Culverts
Safety Modifications For Endwalls

CURBS AND PAVEMENT JOINTS

300
301

3oz
303
304
305
306
3or
310

Curb & Curb And Gutter

Turn Lanes

Traffic Separators

Curb Return Profiles

Public Sidewalk Curb Ramps (5 Sheets)

Concrete Pavement Joints (4 Sheets)

Bridge Approach Expansion Joint-Concrete Pavement
Utility Cut

Concrete Sidewalk (2 Sheets )

BARRIERS AND FENCES

400 Guardrail ( 31 Sheets )

40! Guardrail Anchorage And Continuous Barrier For Existing
Bridges (9 Sheets)

410 Concrete Barrier Wall { 22 Sheets)

415 Precast Concrete Temporary Barrier Wall ( 4 Sheets)

416 Temporary Water Filled Barriers (5 Sheets)

417 Inertial Crash Cushion

432 C-A-T 350 (2 Sheets)

433 Brakemaster 350 (4 Sheets )

434 REACT 350

435 QuadGuard (6 Sheets)

436 ADIEM 350

438 Dragnet (2 Sheets)

440 TRACC (2 Sheets)

450 Fence Location (2 Sheets)

45/ Fence-Type A (2 Sheets)

452 Fence-Type B (2 Sheets}

453 Cantilever Slide Gate-Type B Fence

461/ Opaque Visual Barrier

GENERAL

500 Removal Of Organic And Plastic Material ( 2 Sheets )

501 Geosynthetic Reinforced Soils (8 Sheets)

505 Embankment Utilization { 3 Sheets )

506 Miscellaneous Earthwork Details

510 Superelevation -Rural Highways, Urban Freeways And High Speed
Urban Highways ( 2 Sheets )

511 Superelevation -Urban Highways And Streets (3 Sheets)

514 Optional Base Group And Structural Numbers (2 Sheets )

515 Turnouts (6 Sheets)

516 Turnouts-Resurfacing Projects

518 Rumble Strips (2 Sheets)

520 Aluminum Pipe Handrails, Gravity walls and Steps ( 2 Sheets )

525 Ramp Terminals (5 Sheets)

526 Roadway Transitions (8 Sheets)

530 Rest Area Equipment (3 Sheets)

532 Mailboxes (3 Sheets)

535 Tractor Crossings

540 Settlement Plate

544 Landscape Installation

546 Sight Distance At Intersections (2 Sheets)

560 Railroad Crossings (5 Sheets)
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TRAFFIC CONTROL THROUGH WORK ZONES

600 General Information For Traffic Control Through Work Zones (Il Sheets )

60/ Two-Lane, Two-Way Rural Day Or Night Operations

602 Two-Lane, Two-Way Rural Day Or Night Operations

603 Two-Lane, Two-Way Rural Operations One Daylight Period Or Less (2 Sheets )

604 Two-Lane, Two-Way Rural Night Operations Or Operations Exceeding One
Daylight Period

605 Two-Lane, Two-Way Rural Moving Operations -Daylight Only

606 Two-Lane, Two-Way Rural Moving Operations -Daylight Only

607 Two-Lane,Two -Way Rural Short-Time Day Or Night Operations

608 Two-Lane, Two-Way Lane Closure By Signal Control, Day Or Night Operations

(4 Sheets)
609 Two-Lane, Two-Way Rural Temporary Connection Day Or Night Operations
6/0 Multilone, Divided Or Undivided Rural Day Or Night Operations
6ll Multilane, Divided Or Undivided Rural Day Or Night Operations

612 Multilane, Divided And Undivided Rural Operations One Daylight Period Or Less

613 Multilane, Divided And Undivided Rural Night Operations Or Operations Exceeding
One Daylight Period (2 Sheets)

614 Multilone Divided Rural Day Or Night Operations (2 Sheets)

615 Multilane Undivided Rural Day Or Night Operations
616 Multilone Divided Rural ( 2 Sheets )

617 Multilone Divided Rural

620 Two-Lane, Two-Way Urban Day Or Night Operations
62! Two-Lane, Two-Way Urban Day Or Night Operations

622 Multilone, Two-Way Urban Divided Or Undivided Day Or Night Operations

623 Multilane, Two-Way Urban Divided Or Undivided Day Or Night Operations
(2 Sheets)

624 Multilone Divided With Traversable Median Or Undivided Urban Day Or Night
Operations

625 Multilone One-Way Or Multilane Divided With Non-Traversable Median Urban
Day Or Night Operations (2 Sheets)

626 Multilane One-Way Or Multilane Divided With Non-Traversable Median Urban
Day Or Night Operations

621 Moving Operations

628 Two Way Left Turn Lane Closure

630 Temporary Crossover For Paving Train Operations, Rural (2 Sheets)
631 Temporary Crossover (2 Sheets )

640 Converting Two-Lanes To Four-Lanes Divided Rural { 2 Sheets )
64/ Converting Two-Lanes To Four-Lanes Divided Urban ( 2 Sheets)
650 Two-Lane, Two-Way Rural Structure Replacement (2 Sheets )

651 Multilane Divided Maintenance And Construction (2 Sheets)

660 Pedestrian Control For Closure Of Sidewalks

665 Limited Access Right Of Way Temporary Opening

TABLE OF CONTENTS

RETAINING WALL SYSTEMS

5000  Permanent And Temporary Walls - General Wall Notes
5005 Permanent Walls - Retained Earth Systems (12 Sheets }
5010 Permanent Walls - T-Wall ( 3" Cover ) ( 20 Sheets)

501 Permanent Walls - T-Wall (2" Cover ) ( 2| Sheets )

5012 Permanent Walls - Isogrid ( 20 Sheets)

5015 Permanent Walls - Reinforced Earth Wall (14 Sheets)
5016 Permanent Walls - Techwall ( 8 Sheets)

5020 Reserved

5021 Permanent Walls - Hilfiker Square Panel Wall (13 Sheets )
5025 Permanent Walls - MSE Retaining Wall (17 Sheets )

5105 Temporary Walls - Wire Face Wall (3 Sheets)

5115 Temporary Walls - Terratrel Wire Wall ( 4 Sheets)

5120 Temporary Walls - Hilfiker Welded Wire Wall ( 4 Sheets )
5125 Temporary Walls - Tensar Temporary Wall (3 Sheets)
5130 Temporary Walls - TC Mirafi Wire Form (4 Sheets)

SIGNING AND MARKINGS

9535  Standard Roadside Sign Break - Away Post Details (3 Sheets )

11037 Aluminum & Steel Overhead Sign Structures, ( Details Of Sign
Faces & Truss Connection }

11860 Single Column Ground Signs ( Sign Profile & Identification
Numbers } ( 3 Sheets )

11861 Single Column Ground Signs (60 mph) (2 Sheets)

11862 Single Celumn Ground Signs (70 mph) ( 2 Sheets )

11863 Single Column Ground Signs (80 mph) (2 Sheets)

11864 Single Column Ground Signs (90 mph) (2 Sheets)

11865 Single Column Ground Signs ( All Wind Zones ) ( 2 Sheets )
13417 Mounting Exit Numbering Panels To Highway Signs

17302 Typical Sections For Placement Of Single & Multi-Column Signs
17328 Typical Signing For Truck Weigh & Inspection Stations

17344  School Signs & Markings (6 Sheets )

17345 Interchange Markings (4 Sheets)

17346  Special Marking Areas (9 Sheets)

17349 Traffic Controls For Street Terminations

17350 Signing For Motorist Services

17351 Welcome Center Signing { 2 Sheets)

17352 Typical Placement Of Reflective Pavement Markers ( 2 Sheets )
17355  Special Sign Details (12 Sheets )

17356 Span Wire Mounted Sign Details (2 Sheets)

17357  Bridge Weight Restrictions

17359 Rural Narrow Bridge Treatment

ROADWAY LIGHTING

[7500  Conventional Lighting ( 3 Sheets)

1750/ Highway Lighting General Notes

17502  Highmast Lighting Details (4 Sheets)

17503  Roadway Lighting Details

17504  Service Point Details

17505  External Lighting For Signs ( Mercury Vapor ) (2 Sheets)

TRAFFIC SIGNAL AND EQUIPMENT

7600  Motorist Aid Call Box (2 Sheets)

rr2l Conduit Installation Details (2 Sheets)

7725  Concrete Poles

rrer Signal Cable And Span Wire Installation Details (2 Sheets )
7733  Aerial Interconnect

7736  Electric Power Service

[7764  Pedestrian Control Signal Installation Details

17781 Vehicle Loop Installation Details (2 Sheets)

7784  Pedestrian Detector Assembly Installation Details (2 Sheets)
7841 Cabinet Installation Details

[7870  Standard Signal Operating Plans (2 Sheets )

17881 Advance Warning For R/R Crossing

/7882  Railroad Grade Crossing Traffic Control Devices (4 Sheets)

17890  Traffic Control Devices For Movable Span Bridge Signals
(3 Sheets)

MISCELLANEOUS

17900  Traffic Monitoring Site (9 Sheets)

$$58$$$DCNSPECIFICAT ION$$$$88$
$8E3SSSYTIMESS$$$$



A

AAA
AASHO
AASHTO
ABC
Abd.
ABS
AC, Ac.
AC or Asph. Conc.
Accel.
Act.
ADA
Adh.
Adj.
ADT
AADT
Agg.
Ah.
AISC
Alt.

Appl.
Apprh.
Approx.
ARTBA
Artf.
Asph.
Assem.
Assn,
Assoc.
ASTM
Atin.
Attnuatr.
Aux. or Auxil.
Ave.
AWG
AWS

Az,

B to B
Basc.

Bbl.

Bd. or Bnd.
BC

B/C, B.C.
BCCMP
BCPA
BCPCMP
BCPPA
BCT

BE

Beg.
Bit.

Bk.

BL, BLC
Bldg.
Blkhd.
Blivd.

Cap.

CAP

Caps.

CASP

CATV

[o:]

cB8e

cBs

cC.c/C.or C to C
w

cD

cd
Cem.
Cem'd.
CFS
Ch.
Chchg.
Chg.
cl

ciP
CIPL
cir. or circ.
circ.

Areo or Amperes

American Automobile Association
American Association Of State Highway Officials
American Association Of State Highway And Transportation Officials
Asphalt Base Course

Abandoned

Acrylonitrite -Butadiene -Styrene Pipe
Acre

Asphaltic Concrete

Acceleration

Actuated

The Americans With Disabilities Act
Adhesive

Adjust

Average Daily Traffic

Annual Average Daily Traffic
Aggregate

Ahead

American Institute Of Steel Construction
Alternate

Aluminum

12:00 Midnight Until I:59 Noon
American National Standards Institute
Apparent Opening Size

Applied, Application

Approach

Approximate

American Road & Transportation Builders Association
Artificial

Asphalt

Assembly

Association

Associate, Association

American Society For Testing Materials
Attention

Attenuator

Auxiliary

Avenue

American Wire Gauge

American Welding Society

Azimuth

Back to Back

Bascule

Barrel

Bond or Bonded

Bottle Cap or Bolt Circle

Back Of Curb

Bituminous Coated Corrugated Metal Pipe Culvert
Bituminous Coated Pipe Arch Culvert
Bituminous Coated And Paved Corrugated Metal Pipe Culvert
Bituminous Coated And Paved Pipe Arch Culvert
Breakaway Cable Terminal

Buried Electric

Begin

Bituminous

Back

Base Line, Base Line Conftrol

Building

Bulkhead

Boulevard

Bench Mark

Boundary

Border

Bottom

Borrow Pit

Becquerel

Bridge

Bearing

Breokaway

Buried Telephone Cable or Duct
Butterfly

Barbed Wire, Bottom Width or Both Ways
Basin Outlet

Cantilever Length, Cut, Colorless, Coulomb or Cycle Length
Degree Celsius

Curb And Gutter

Coarse Aggregate

Capacity

Corrugated Aluminum Pipe
Capital Letters

Corrugated Aluminized Steel Pipe
Cable Television

Catch Basin

Concrete Box Culvert
Concrete Box Structure
Center to Center

Center to Center Each Way
Cross Drain

Candela

Cement or Cemetery
Cemented

Cubic Feet Per Second
Channel

Channel Change

Changeable

Cast Iron

Cast Iron Pipe

Cast In Place

Circle or Circular
Circumference

Ckt.
Cl. or Clear
CL,C/L or €
M
cMB
CMP
CMPA
Co.
Col.
Com.
COMM
Comp.
Con.
conc.
Const.
Contrl.
Cont.
Contr.
Coord.
Cor.
Corr.

CRA
Crs. or Cse.
cs

CSP

cT

Ctivr.
Ctr.

CU or Cu
Culv.
Cwt.

cy

Cyl.

cz

D

DA
DBH
D8I
Dbl.
DCS
DD
DDHV
Decel.
Deg.
Delin.
Demobl.
Dept.
Det.
DGN or Dgn.
DHV
DHW
DT

DI

Dia. or D
Dim.
Dist.
Disp.
DLS
Dum
botr
DPI

Dr. or DR.
DR
Driv.
Drwy.
Ds
DsL
Dwg.

E

e

E to E
EA or Ea.
£B

El. or Elev.
Elost.

Elec.

Ellip.
Embk.
Emul.

Encl.

Engr.

EOS

Eq.

Equip.
Esmt.

Est. or Estm.
Est.

Etc. or efec.
EW

Ex.

Exc. or Excav.
Exist.

Exp.

Ext.

Exwy.

Circuit

Clearance

Center Line

Concrete Monument
Concrete Median Barrier
Corrugated Metal Pipe
Corrugated Metal Pipe Arch
County or Company

Column

Commercial or Common
Committee or By Committee
Composite

Connect or Connection
Concrete

Construct or Construction
Controller

Continuation

Contractor

Coordinote

Corner

Corrugated

Concrete Pipe

Corrugated Polyethylene Pipe
Control Radius or County Road
Clear Recovery Area
Course

Curve To Spiral
Corrugated Steel Pipe
Cleor Trunk

Cantilever

Center

Copper

Culvert

Hundredweight

Cubic Yard

Cylindrical

Clear Zone

Degree Of Curvature, Depth, Density, Distance, Diameter
or Directional Distribution

Drainage Area or Deflection Angle

Diameter At Breast Height

Ditch Bottom Inlet

Double

Degree Of Curvature (Spiral )

Dry Density

Directional Design Hour Traffic

Deceleration

Degree

Delineators

Demobilization

Department

Detour, Detection, Detectable

Design

Design Hourly Volume

Design High Water

Ditch

Drop Inlet

Diameter

Dimension

Distance

Disposal

District Location Surveyor

Domestic Mail Manual

Department Of Transpartation

Ditch Point Intersection

Drain, Drive or Design Review

Design Review

Driven

Driveway

Design Speed

Design Service Life

Drawing

East or External Distance
Rate Of Superelevation
End to End

Each

Eastbound

Elevation

Elastomeric

Electric

Elliptical

Embankment

Emulsified

Enclosure

Engineer

End Of Survey or Equivalent Opening Size
Equation or Equal
Equipment

Easement

Estimate

Establish or Established
Et Cetera ( And So Forth)
Endwall

Except

Excavation

Existing

Expansion

Extension

Expressway

FETS

FH

FHWA

Fig.

Fin,

FL

FL,Fl. or Fla.
Flex.

FNQ

FoC

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

FS

Ft.

FTB

FTBA

Furn.

Fut.

Gr.

Gr. or Gro.

GRC

Grd.

gross km

Gr. Wt. or gr. wt.
Gttr.

Gy

HD or Hd.
Hdwl.

HH

Hndrl|
HOA
Horiz. or Hor.
HP

Hr.

HS

Hse.

Ht.

HW

Hwy.

Hyd.

Hz

]
Intchg. or Ichg.
IES

D

Mc

In.

Inc.
Incl. or Inc.
Ind.

P
Install,
Isect.
Isl.
ITE

J
JB
Jet.
Jt

Fill, Forod

Final Quantity

Furnish & Install

Face to Face

Federal Aid or Fine Aggregate
Florida Administrative Code
Federal Aid Project

Friction Course

French Drain

Foundation

Florida Department Of Transportation
Floor Elevation

Federal

Fertilizer

Flared £nd Section

Flared £nd Terminal Section
Fire Hydrant

Federal Highway Administration
Figure

Finish

Flow Line

Florido

Flexible

Fuse ( Type Slow Burn)
Fiber Optics Cable

Feet Per Minute

Feet Per Second

Frome

Frangible

Frequency

Far Side

Foot or Feet

Floating Turbidity Barrier
Florida Transportation Builder Association
Furnish

Future

Giga or Gauss

Gram or Gravity
Galvanized

Gauge or Gage

Gallon

Garage

Gutter Drain

Galvanized Iron Pipe
Gas Main

Grade Point

Grade, Guardrail or Grate
Gross

Galvanized Rigid Steel Conduit
Ground

Gross Kilometer

Gross Weight

Gutter

Gray

Henry

Hour or Hecto

Hectare

Hay Bales

Horizontal Clearance
High Density or Heavy Duty
Head

Headwall

Heavy Hex

Handrail
Hand/0ff/Automatic
Horizontal

High Pressure or Horsepower
Hour

High Strength

House

Height

High Water or Hot Water
Highway

Hydrant or Hydraulic
Hertz

External Angle ( Delta ), Interstate
Interchange

Illuminating Engineering Society
Inside Diameter or Identification
Intermediate Metal Conduit

Inch

Incorporated or Including

Included

Industry or Industrial

Iron Pipe

Installed

Intersection

Island

Institute Of Tronsportation Engineers

Joule
Junction Box
Junction
Joint

kg
kg/m
kg/m?
kg/m?>
Kilo
Kip

km/h
kn
kPa
ksi

kWh

L/w

Mil
Mil.
Millt
Min.
Misc.
mL
MLW
mm
Mobl.
Mod.
Mol
Mon.
mMor
MP
MPa
MPH or mph
MSL
Mtd.
MUTCD
MuTS

Design Hour Factor or Kelvin
Kilo (prefix}

Kilogram

Kilogram Per Meter
Kilogram Per Square Meter
Kilogram Per Cubic Meter
One Thousand

1000 Pounds

Kilometer

Kilometer Per Hour

Knot

Kilopascal

Kips Per Square Inch
Kilovolt

Kilovolt Ampere
Kilowatthour

Length, Length Of Curve, Liter, Left
Two-Lane
Two-Lane One -Way
Two-Lane Two-Way
Limited Access
Lane Kilometer
Lateral or Latitude
Pound

Limerock Bearing Ratio
Long Chord

Length

Linear

Lumen

Limerock

Location

Length Of Spiral
Left Turn

Left

Lighted or Limited
Luminaire
Lightweight

Lux

Mass, Miadle Ordinate Length or Mega
Meter or Milli

Square Meter or Meter Square
Cubic Meter or Meter Cubed
Cubic Meter Per Meter

Meters Per Second

Machine

Maintenance

Material

Maximum

Median Barrier

Thousand ( Feet) Board Measure
Median

One Million

Member

Mitered End Section

Message

Manufactured or Manufacturer
1000 Gallons

Manhole

Mean High Water

Micro

Mile

One -Millionth

Middle

One - Thousandth Of An Inch
Military

One - Thousandth

Minimum or Minute
Miscellaneous

Milliliter

Mean Low Water

Millimeter

Mobilization

Modify or Madified

Mole

Monument

Maintenance Of Troffic

Mile Post

Megapascal

Miles Per Hour

Mean Sea Level

Mounted

Manual On Uniform Traffic Control Device
Manual On Uniform Traffic Studies
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NS

NT, N&T
NTS

NW

Opass

0 toOorotoo
0A

0.8.6.

oc

oD

OF

OH, OHD or Ohd.
Opt.

oT

Oz.

PRC
Prcst.
Prest.
Prob.
Prod.
Prog.
Proj.
PRM
Prov.

PS & E
PSF or psf
PSl or psi
PT

PVC
PW

[e]

Narth or Newton

Newtons Per Meter

Newtons Per Square Meter

Newtons Per Cubic Meter

Newtons Per Square Millimeter

Not Available or Not Applicable

Noil & Cop

Northbound

National Coarse

Neighborhood Delivery And Collection Box Unit
Northeast

Net Kilometer

Naotional Electrical Manufacturers Association
National Geodetic Vertical Datum of 1929
National Geodetic Survey

Normal High Water

Not In Contract

New Jersey

Newton Meter

Number

Nominal

Normol

Non Stress, Not Suitable or Near Side
Non Traffic, Nail & Tin

Not To Scale

Northwest

Overpass

Out to Out

Overall

Optional Base Group
On Center

Outside Diameter
Overhead Electric
Overhead

Option, Optional or Optically
Overhead Telephone
Ounce

Ohm

Possenger Cor & Light Delivery Truck
Plan Quantity

Pascal

Parallel

Pascal Second

Participation or Partition
Pavement

Point Of Curvature

Precast Concrete Box Culvert
Paint Of Compound Curvature or Plain Cement Concrete
Permanent Construction Easement
Professional Engineer

Pedestrion or Pedestal
Penetration

Profile Grade

Profile Grade Line

Phase

Measure Of Acidity or Alkalinity
Point OFf Intersection

Parking

Parkway

Property Line or Plate

12:00 Noon Until 11:59 Midnight
Point On Curve

Point On Semi - Tangent

Point On Tangent

Power Pole

Pair

Point Of Reverse Curvature
Precast

Prestressed

Probability

Product, Production, Producer or Produced
Program or Progression

Project or Projection

Permanent Reference Monument
Provisions

Plans, Specifications And Estimates
Pounds Per Square Foot

Pounds Per Square Inch

Point Of Tangency

Palyvinyl Chloride

Pressure Water

Peak Discharge or Flow Volume

Repl.
Req. or Reqad.
Res.

RHW

RM

r/min

RP

rpm

RPM

r/’s

RR

Rsf.

Rt

R/W, ROW

Sors
SAHM

SAN or San.
S8

SBAC

SBRM

SBST

SG or Sp.Gr.
Sh. or Sht,
Shidr.

SHW

Spa.

Spcg. or Sp.
Spec.

Sq. Ft. or SF
Sq. In.

5q. vd. or SY
SR or S.R.
SRAP

SRASP

SRSP

St.or ST.
Sta.

Stab.

STB

Std.

Stg.

Stge.

St

Str.

Sty.

SU

Sub. or Subs.

Sub. or Subst.

Subgr.
Suppts.

SUR or Sur.
Surf.

Sw

SW or Swk.
Sys. or Syst.
Sv

Radius

Ronge

Radian

Rodion Per Second

Rock Base Asphaltic Concrete
Rock Base Surface Treatment
Reinfarced Concrete Pipe
Reinforced Concrete Pipe Arch
Road or Round

Roadside

Roadway

Recovery

Reticuline or Rectangular
Reference

Reflective

Region, Regulor, Registered or Regulation
Reinforced or Reinforcing
Rejuvenation

Relocated

Removal

Replace

Required

Residence or Residential

Insulation ( Moisture & Heat Resistant Rubber )

Reference Monument

Revolution Per Minute

Reference Point

Revolution Per Minute

Roised Reflective Pavement Markers
Revolution Per Second

Roailrood

Resurface

Right

Right Of Way

Speed. South, Seimens, Or Second
Sand -Asphalt Hot Mix
Sanitary

Southbound

Shell Base Asphaltic Concrete
Sand Bituminous Road Mix
Shell Base Surface Treotment
Seal Coat or Spiral To Curve
Schedule

Sand -Clay Surface Treatment
Side Drain, Storm Drain
Southeost

Second

Section

Sediment

Separator

Sequential

Service

Adjustment Factor In Percent, Silt Fence
Subgrade

Specific Grovity

Sheet

Shoulder

Seasonal High Water

Space

Spacing

Specification

Square Foot

Square Inch

Square Yard

State Road

Spiral Rib Aluminum Pipe
Spiral Rib Aluminized Steel Pipe
Spiral Rib Steel Pipe
Sanitary Sewer

Solid State Modular Design
Surface Treatment or Spiral To Tangent
Street

Station

Stability or Stabilization
Staked Turbidity Barrier
Standord

Strong

Storage

Steel

Structure

Story

Single Unit Trucks

Subsoil

Substitute

Subgrade

Supports

Survey

Surface

Southwest

Sidewolk

System

Sievert

T
T, TWP or Twp.
+

tan.
TBM
TC
TCB
TCE
TCP
TCZ
Tel.
Temp.
Traf.
Theo.
THRMPLSTC
THW or THWN
Thick.
Tk
Tn.
Trans.
Treat.
7S
7S¢
Typ.

UNL or Undl.
Untr.,

USC & GS
USGS

USPS

util.

12

Var.

vc

vCcP

VECP

Veh.

Vert.

VF

Vh

VMS

Vol.

Zad

VPD or Vpd.
VPH or Vph.

VPHPL or Vphpl.

VRMS
1%
Wh
vw

UNITS OF MEASURE

Tangent, Length Of Curve, Percent Trucks, Tesla,

Township
Wetric Ton US MEASUREMENT
Tangent
Temporary Bench Mark AC  Acre
Tangent To Curve AS  Assembly
Temporory Concrete Barrier BU  Bushel
Temporary Construction Easement CF Cubic Foot
Terra Cotta Pipe CO Cleanout
Traffic Control Zone CY Cubic Yard
Telephone EA Each
Temperature or Temporary ED Each Day
Traffic GA  Gallon
Theoretical GM  Gross Mile
Thermoplastic LB Pound
Insulation ( Flame Retardant, Moisture And Heat Resistant Thermoplastic ) LF Linear Foaot
Thickness LM Lane Mile
Thick, Thickness or Truck LO Per Location
Ton LS Lump Sum
Transition, Transverse, Translate or Transportation LU Luminagire
Treatment MB  Thousand Board Measure
Tangent To Spiral MG  Thousand Gallons
Length Of Tangent ( Spiral Curve } MH Man Hour
Typical NM  Net Mile

PA Per Analysis
Underpass PB  Per Building
Underground PE  Pile
Underwriters Laboratories Pl Per Intersection
Ultimate PL  Plont
Unlimited PM  Per Mile
Underdrains PS  Per Set
Underroadway PW Per well
Unloaded SF Square Foot
Untreated SY Square Yard
US Coast and Geodetic Survey { now National Geodetic Survey ) TN Ton

US Geological Survey
United States Postal Service
Utilities

METRIC MEASUREMENT
Volt, Velocity, Volume or Hourly Volume

Varies, Variable or Variance ég é,ses :,;Zz’,y
Vertical Curve DA Do
Vitrified Clay Pipe EA E
Value Engineering Change Proposal ED Each Day
Vehicle 6K Gross Kilometer
Vertical HA Hectare
Vertical Foot HR Hour
Verified Horizontal Location KG Kilogram
Variable Message Sign KL Kiloliter
Volume KM Kilometer
Vertical Panel Ll Liter
Vehicles Per Day LK Lane Kilometer
Vehicles Per Hour LO Per Location
Vehicles Per Hour Per Lane LS Lump Sum
Volts Root Mean Square LS/AS  Lump Sum Per Assembly
verified Vertical Elevation LS/DA  Lump Sum Per Day
Verified Verticol Elevation And Horizontal Location LS/EA  Lump Sum Per Each
Variable Width LS/HA  Lump Sum Per Hectare
LS/KG  Lump Sum Per Kilogram
R 5 LS/LS  Lump Sum Per Lump Sum
Width, Wide, West .or Watt LS/MT  Lump Sum Per Metric Ton
Waler -Cement Rotio LS/MI Lump Sum Per Linear Meter
Westbound LS/M2  Lump Sum Per Square Meter
Weber Ly Luminaire
Intermediote Semi Trailer MH Man Hour
Large Semi Trailer Mo Month
Tandem Semi Trailer MT Metric Ton
Water Main MI Meter
Work Program Item M2 Square Meter
Water Table Or Weight M3 Cubic Meter
Welded Wire Fabric NK Net Kilometer
PA Per Analysis
Coordinate Value ( East-West Direction ) or Extra ;,B ,/;:: ﬂﬁ;’fs'gﬂﬁo,,
Cross Road PL Plant
Crossing PW Per Well

Cross Section

Coordinate Value ( North-South Direction )
Year

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STANDARD ABBREVIATIONS

Names | Dates Approved By 2 é)

Desi B
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Highway With Full Control of Access
Highway With Frontage Roads
Highway Interchange

Proposed Controlled Access Highway
Divided Highway

Hard Surfaced Road

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

Primitive Rood

Private Road

Streets In Inset Or Delimited Areas
Extension Of Local Roads 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 Road

Interstate Highway

US Numbered Highway

State Highway

County Road

Railroad

Double Track Railroad
Abandoned Railroad

Railroad Station

Grade Crossing

Railroad Above

Railroad Below

Military Field

Commercial Or Municipal Airport
Landing Area Or Strip

Runways

—_——

oo SR

i
—_—

B

0O O A0
IO OO0 001

—|—

STANDARD SYMBOLS FOR KEY MAP

Free Ferry

Toll Ferry

Canal Or Drainage Ditch
Intracoastal Waterway
Narrow Stream

Wide Stream

Dam

Dam Or Spillway With Lock
Dam With Road

Flood Control Structure
Lake, Reservoir Or Pond
Intermittent Pond
Meandered Lake

Marsh Or Swamp
Mangroves

Levee QOr Dike

Levee Or Dike With Road
Highway Bridge

Small Bridges Closely Spaced
Drowbridge

Highway Grade Separation
Tunnel

State Boundary Line
County Boundary Line
Civil Township Boundary
Extended Township Line
Land Grant Line

Land Section Line

State Survey Section Line

Survey By Others

Location Of Inset Boundary Within Map

Military Reservation Boundary
College Or University Boundary
Corporate Limits

Delimited Area, Population Est.

Reservation, Forest Or Park Boundary

Wildlife Refuge Boundary

R

R E>FEEE S >0 0@ %

-

ON +

B

S

.‘1

Residential Area Under Development
Lighthouse

State Capital

County Seat

Other City Or Village

Seminole Indian Village

Welcome Station

Wayside Park Or Small Park

Park With Boat Ramp

Boat Ramp

Museum

Recreational Area Or Historic Site
Scenic Site

Post Office

School

Church

Cemetery

Church And Cemetery

Hospital, Health Center Or Rest Home
Toll House, Port Of Entry Or Weight Station
Fair Grounds, Race Course Or Rodeo Arena
Mine Or Strip Mine

Governmental Research Station

IW$MHEHH§{E§*ﬂ®mb$bEE

woon /N

Agricultural Inspection Station
Farmers Market

Game Preserve

Game Checking Station

Bird Sanctuary

Fire Control Headquarters
Lookout Tower

Fire Station

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

Armory

Junkyard

Sanitary Fill

Sewage Disposal Plant
Incinerator

Power Plant

Power Substation
Communications Facility
Locked Gate Or Fence

Triangulation Station

GENERAL NOTE

I. Symbols on this Index are intended for use on all Roadway, Signing And Marking,
Signalization, and Lighting projects. For work zone ftraffic control symbols refer
fo Index 600. When additional or similar symbols are used, legends or notations

may be required for clarity.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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[
_©_
—t—t—t—
————
A
¢

A\ ALACHUA
§ B.M. NO. 112

Qi > ﬂﬁ@E@H

STANDARD

GENERAL SYMBOLS

State Line

County Line

Township Line

Section Line

City Line

Base Or Survey Line

Right -Of -Way

Easement Line

Limited Access Line

Fence Line

National 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 Culvert-Median Drain

Pipe Culvert-Qther End Treatments
Storm Drain

Storm Drain

Inlet

Manhole

Tied Longitudinal Joint

Keyed Longitudinal Joint

Doweled Transverse Expansion Joint
Doweled Transverse Contraction Joint
Transverse Contraction Joint Without Dowels
Survey Reference Point
Triangulation Station

Bench Mark

Point Of Intersection

North Arrow

Edges Of Existing Pavement And Sidewalk
Guardrail

Crash Cushion ( Attenuator )

Piling Pier Column

Concrete Monument

Bose Line

Centerline

Property Line

Delta Angle

Approximate

Round Or Diometer

Curb

Curb And Guiter
Water Well, Spring
Levee

SUEESIER S T A AIS Y

Qs Roilroad Mile Post
—0o Railroad Signal With Gate
T Railroad Switch
—X=Z— Gale
o o] Pump Island
(=) Storage Tank ( Surface }
co Storage Tank (Underground )
Mine Or Quarry
[ B8 P Borrow Pit
Church
Store
Residence
Barn
School
Hay Bales
_o o o Silt Fence
—o—o—o—=>  Floating Turbidity Barrier
—+—+—— Staked Turbidity Barrier

Stream

Shore Line

Az sz sz sz Marsh

-------- Wetland Boundary
Hedge

Trees

Edge Of Wooded Area
Shrubbery
ggogonBse  Grove Or Orchard

Concrete
= - Wood

E=—e — Rate Of Superelevation

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

SYMBOLS FOR

PLAN SHEETS
UTILITY ADJUSTMENT SYMBOLS

EXISTING PROPOSED EXISTING
o Manhole
3 a Fire Hydrant
- — Meter ( Type)
—<— Valve ( Type }
—- Valve Box ( Type }
—&— Valve Cover { Type }
=0 Vent ( Type ) e
- Pump Station
S P tation
o Sewage Pump Statio o OF (7.5 K
Cleanout OE - - (7.5 kV) oE - -
] Cable TV Service Box
O oT 2" O
———-6"Gos —— — 6" Gas oT - - - o" -
G- ---6G-g"cG - GGG " GGGGGGG Gas N °r
—-— OH (2" CATV) — -~
——— 6" Water— — — 6" Water . __ .o -
wW----w- g"w - wwwe'wwwwwwww waferMaln ory oTY
—— —-8" Sgn— — — - 8" San Sanl.far Sewer oF o - _O_UI(MI )nFn -
s ----s- @8"s - sss 8'ssssssss y
——-BE (7.5 kV)—— BE (7.5 kV)

BE - (7.5 kV) BE -

Buried Electric

BE BE(7.5 kV)BE BE

—— =BT (2" ——— BT (2 Buried Telephone
BT - - 2 BT - - sTeTBT 2" BTBT

—--UG (3" ”CATV)— - —UG (3" CAZ'V) Buried Cable Television
BTV - -3" BTV - - BTv BTV 3'8TV BTV

szzzzzzzzz BFQ (8" ) =zzsszzz=: BFO (2"} ——— Buried Fiber Opﬁc
BFo - -2"BFo0 - - BFo BFo2'BFo BFO

cas - - [2"cas - - cas cas /2" cas Casing

ot - - 4"'x4" ot - - oroToT 4'x4"'oToT Duct

NPW - - - 6"NPW - - NPW NPW 6" NPwW Non Potable Water
PET - - - 8" PET - - PreT PET 8" PET Petroleum

RD - - - - 4" ro - - rorDRDRD 4" RORD  Roof Drain

STM - - - [2"sTMm - stm sTMm 2" sTm Steam

PROPOSED

Power Pole

Telephone Pole
Combination Pole

Guy Wire And Anchor Pin
Guy Pole Deadman

Tower

Light Pole

Transformer

Rl eoo

—<D—0E (7.5 kv )< )—

oEQE (7.5 kV) cE oE

—O— otz —O—

sToTeT 2" sToToT

Overhead Electric

Overhead Telephone

OH (2" CATV) ..
atrv aTv2'ery orv Overhead Cable Television

OF0 (1")
oFo ofFo /" oFo oFo

Overhead Fiber Optic

See General Note Sheet |1 0f 3.
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STANDARD SYMBOLS FOR PLAN SHEETS

TRAFFIC SIGNALS SYMBOLS

EXISTING PROPOSED
- | |
i1
)

e N
0 [
C__ 3 L]

Y ®
<———- -
= 2

I0)

r==—_

=
Q

= =

EXISTING
Traffic Signal Head ( Span Wire Mounted) O-={0
Traffic Signal Head ( Pedestal Mounted )
Traffic Signal Head ( Mast Arm Mounted )

Traffic Signal Pole ( Concrete, Wood, Metal ) (o]
Vehicle Detector ( Loop ) ;Vz

Signal Cable (0On Messenger Wire)

Conduit

Vehicle Detector ( Points)

Pedestrian Detector

Pedestrian Signal Head ( Pole Or Pedestal Mounted } 'S
Controller Cabinet ( Base Mounted )

Controller Cabinet ( Pole Mounted )

Walk - Dont Walk

Flashing Dont Walk

Signal Face Number

Signal Lens

Programmed Signal Head

Messenger Wire

Pole Tabulation Cross Reference

Pole Tabulation Cross Reference (Joint Use Pole)

Signal Phase

LIGHTING SYMBOLS

PROPOSED

Pole & Luminaire

Existing Pole & Luminaire To Be Removed

Final Position Of Relocated Or Adjusted Pole & Luminaire
High Mast Lighting Tower

City Or Utility Owned Luminaire & Pole

PVC ( Polyvinyl Chloride ) Lighting Conduit And Conductors
Rigid Galvanized Lighting Conduit And Conductors
Lighting Pull-Box

Light Distribution Point

Joint Use Pole

Pier Cap Underdeck Luminaire

Pendant Hung Underdeck Luminaire

|+ o |

|

—_—

Pavement Arrow

Single Solid Line
Double Solid Line

Skip
Stop

Line

Bar

SIGNING AND PAVEMENT MARKING SYMBOLS

Traffic Sign ( Post Mounted )

Traffic Sign (Overhead )
(3)  Sign Number

Sign

Item Number

Traffic Flow Arrow

See General Notes, Sheet [ of 3
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.

Roadway & Shoulder Area.

Sand Ba
Temporary Earth Bermx‘ 9 B |
- I

| I I I/| —KShoulder Line

Front Slope Or Median Slope A T 1 A
On Superelevation Section T 1

o C N/

2 I : I : I I I

S |

N I : I |z| |\|

I——— Sodding ( Overlapped )
Toe Of Slope
— I

8]

PLAN

Temporary Berm

SECTION AA SECTION BB

SOD FLUME ( SODDING OVERLAPPED)

[~

L Roadbed Under Construction /

H : Earth Berm {
Shoulder L:ne\ ~

15" Metal Or Plastic Corrugated Pipe; Or, Plostic Fobric Conduit H

With Adaptors For Staking 6' Centers ( Max.) On Drain Slope Sand Bags To
And With Flume Or Flashing For Securing Intake At Sump Wall. ——— 3 / Be Located

Downstream
Sand Bags T
-
]

—_—

Shoulder Line — 2
{ Final Grade ) — -
)

La

PLAN

Stub Pipe And Elbow
Or Conduit To Be
Relocated As Fill \ /
Progresses \ /

—_—— e — —

Slope Varies

Intermediate Sump And Drain To Be }_
Constructed As Fill Progresses As \
Directed By The Engineer. Earth Berm\ //

May Be Used In Lieu Of Sandbagging

Anchor For Corrugated Pipe
As Directed By The Engineer

Sand Bag Cut-Off Wall
Or Impervious Curtain
( To Be Removed With
Stub And Elbow Or
Conduit Relocation )

=5,

SECTION AA

e

SECTION BB

| 200'Std. | 200'Std.

‘ Less Than /% Roadway - ‘

Temporary Slope Drains

( Estimate At 400'Spacing
On Grades 1% Or Greater,
Final Spacing To Be As
Directed By The Engineer. )
Slope Drains To Be Replaced
By Permanent Overlapped Sod
Flume After Final Shoulder

Ground Line

Sod Flume ( Sodding Overlopped ) ( To Be
Installed As Fill Construction Progresses
As Directed By The Engineer. )

Bag Height Sufficient To
Contain Pipe Discharge
_ At Difch Locations

Apron Contoured To Natural
Ground In Absence Of Ditch

TEMPORARY SLOPE DRAIN

Note:
Slope drain pipe to be poid for as
Slope Drains ( Temporary ) LF, based
on linear feet of pipe or conduit installed.
Payment to be made for one installation
per site, including one stub and elbow
or one intake flume or flashing. Sump
construction and maintenance and curtains
to be included in cost for Slope Drains
( Temporary ). Sand bags to be paid for
as Sandbagging CY.

Grade Established. STATE

OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

ELEVATION

SLOPE DRAIN APPLICATION

TEMPORARY SLOPE DRAIN
AND SOD FLUME

NAMES

DESIGNED BY|

DATES APPROVED BY 7}{
/d a GKGW

STATE DRAINAGE ENGINEER

DRAWN BY

REVISION SHEET NO. INDEX NO.
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10/07/80 00 lof | I 00

3388388 0GNSPECIFICAT ION$$$$$83
PESSEISY TIME$$8$$9



B
|_’ B Trash Retainer Fence 0il Skimming Baffle
] ) § JOL lk l\ 10L —,
| \\ T T T 7 /Sand Cement Rip Rop
— R D |
)
- g < ° +~
,,,,, ° N L o 2 A Weir /
7 32 N .
| LR Varies A
Outfall ||| 5|W :
—-— ) Earth Bottom N q (4'Std. ) -
} \‘ © (e dn::t:::::: -,
£~
,,,,,, | [D - 5 L
= T §—1 Sand Cement e § L i 7
L — Rip Raop ! % 1
HH ]
x \ -
| T 1) \ | Ditch Slope And Bottom Treatment D
\ \ As Called For In Plans —
10X 1 ¢ 100 —_ | /
B PLAN VIEW
PLAN VIEW Varies \
20' Min. 0/l Skimming Baffle {é" Aluminum
. Varies (24'Min. ) ( See Plans) Sheet, 3'High ). Post Spacing Varies
o
voe Dgsian Varies Aluminum Chain __Top Brace nop OF rence One FO0T | (6'Max., ). Sheet To Be Mounted With c _
‘ T8 Typ. & Mox.) Link Fabric (2" Mesh) Three % Bolts And Six Washers, Eoch Post. | Crown Elevation Of Culvert
w o - - \ T /:"LW % Unless Shown Otherwise In The Plans
j 23 I' Min
bé | Bottom N 13 .
| Brace - Normal Ditch Boriom
k Normal Water -
: S 2 X £ See Design Note #/
) = d) . # an 3'Min.
\ i nyy—>ee Design Note T/ i All Posts == 7
U‘ }U} REE \H U] Bottom Of Basin
L_J L_J L,J L,J L1
1 Bottom Of Basin | 6" PVC Pipe Stilling Basin
Varies F.L. To Match
SECTION AA | SECTION AA Normal Ditch Bottom
‘ Post ( Spacing Varies, 8' Max. ) ‘
Top Brace Aluminum Choain Link
2 | PN r Fabric (2" Mesh)
& ~ -
> s
-l ‘; Normal Ditch
§ - Botiom Broce - Varies (' Mip. ) Slope
s 8 N\ N ~ . ~S~ Normal Ditch
I o .S S S 5/
i U 3 § T 3'Min. O /
7 All Posts N
- SECTION CC I
SECTION BB SECTION BB SECTION DD
INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS ADJACENT TO A SHORE LINE INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS IN AN OPEN DITCH
DESIGN NOTES GENERAL CONSTRUCTION NOTES GENERAL NOTES
I. Basins should be as deep as practical with a minimum depth of 2.0 feet. I. Fence materials shall be aluminum or concrete only. I. The cost for Type A and Type B trash retainer and sediment basins
i i i iDil STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
2. In Type A, when the top of endwall is below high water, fence also will be 2. Aluminum posts shall be 3" diameter minimum. Aluminum rail braces shall shall :nglude fhe cost for riprap, fenq:ng, baffles‘, piping and fqr sump ROAD DESIGN
! . . . and weir earthwork over and above ditch excavation called for in the
required along the top of the endwall. be in accordance with Index 452. Concrete posts and rail braces shall be plans. Payment for both Type A Type B shall be under the contract unit
3. In Type B, the weir shall be located as far from the endwall as practical. in accordonce with Index 451. All posts fo be set in concrefe. price for Sediment Basins, Each. Cleanouts as called for in the plans TRASH RE TAINE R AND
On steep ditch grades two or more weirs may be required. Intermediate weirs 3. Fabric shall be installed to inside of posts and rail braces, and tied to shall be paid for under the contract unit price for Sediment Basin
shall be constructed without stilling basins. posts and broces at 6" centers. Cleanouts, CO. SE DIME N T B A S/ N
4. In Type B, the 6" PVC pipe shall be constructed unless shown otherwise in 4. For additional details on fencing, see Index Nos. 451 and 452.
the plans. 5. All bosin slopes to be I:lunless detailed otherwise in the plans. Names |Dates | Approved By /A a 7% ﬁ
6. Sediment basins to be constructed prior to commencement of upland Designed By | WJR | 05/74 Tate Draimags Enﬁineeer
constuction. Maintenance and clean out fo be by the Contractor until Drawn By Revision Sheet No. Tndex No
acceptance of project by the Engineer.
pta proj Y 9i Checked By | mB | og/7a | 0O lof | IOI
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Slope (In % )

NOTE: Spacings shown in this chart are based on having the ground line at the
upstream barrier at the same elevation as the overflow of the downstream barrier
as shown above. Spacings should be adjusted based on actual site performance.

>

DITCH

& Consider Use Of

Temporary Sod

\

\\

S

\

50

RECOMMENDED SPACING FOR BALED HAY BARRIERS AND TYPE IIT SILT FENCE

100

150 200 250 300 350
Spacing (In Feet)

CHART I

400

Limits Of Consfruchonr\‘ ‘
& ‘ ‘

Silt Barrier

50" Max. 50' Max.

I ¢
f
i -
Il
_ Sod I Ditch Bottom Iniet
IL ¢ Median Ditch
= A0 (Typ. ) — - —— - ==~
RN | 15( —— Silt Barrier
50" Max. 50' Max. Ditch
T
Cross Drain \J -h
11 -
I
50" Max. [ 50" Max. st B
ﬁ\ /7‘ Endwall (‘/—‘ 1 arrier
e S S— p— E=s—

‘ \ Limits Of Construction

INSTALLATIONS AT DRAINAGE STRUCTURES

ROAD DESIGN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROCK BAG, BALED HAY,
BALED STRAW AND
SILT FENCE BARRIERS

Names |Dates Approved By

Designed By EGR

/A ﬁ W(CKWO

State Drainage Engineer

Revision

Sheet No Index No

02780
Drawn By HSD  |09/82
Checked By VG 09/82

00

rof 3 | 102
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IESEN NS KNES ENEN

Proposed Inlet .

S/‘dewalk/
,/ TN ;

° Open a
o : J Dien |-
o nln o

Drain i} S -
AN Curb & Atlﬁ Curb & Cutter -

Gutt
urrer Rock Bags o

Rock Bags
PARTIAL INLET COMPLETED INLET DITCH BOTTOM
PROTECTION ARQUND INLETS OR SIMILAR STRUCTURES
Edge of Shoulder, Grade Varies
L 0 % Grade, Length Varies E S KN
= -l
See Below For i NS NS KNS KK KN KRR R )\J
Protection At Toe Of Slope
SECTION AA [ S EESE
Note: A'<J
Toe Of Slope

Where the slope length exceeds 25 feet,
construct one row of bale barriers at 0% longitudinal
grode midway up the slope. Contruct two rows of

Or Ditch Bottom, Grade Varies

bale barriers where the slope length exceeds 50 feet. ELEVATION
ALONG FILL SLOPE
3
°
S —
T i
S .
A - s 7
3 — = 50'0n Centers ( Typ.) B 4 ——
As Required\ Y] Flow
o a e fu \\ - ———
o fj
Natural PLAN
Ground

Fill Slope

ELEVATION

TO BE USED WHERE THE NATURAL GROUND
SLOPES AWAY FROM THE TOE OF SLOPE

ELEVATION

70 BE USED WHERE THE NATURAL GROUIND
SLOPES TOWARD THE TOE OF SLOPE

AT TOE OF SLOPE

BARRIERS FOR FILL SLOPES

| Pavt. |
e VT
|

o ofao o

o oo

ELEVATION
BARRIER FOR PAVED DITCH

Woven Filter Fabric In Absence Of
Established Grass ( Approx. 12" x 12" ).
Secure Edges By Entrenching And
Extend Under Bogs and Bales. Fabric
Shall Meet The Requirements Of |
Section 985 Of The Sfandard/

Specifications.

Sand Bags

5'Min. \T

I"Min. Recommended

S, Ve L=t
e
= =

I"Min. Recommended

Anchor Top Bales To Lower Bales With 2 Stakes Per Bale.
ELEVATION

TYPE IT
BARRIERS FOR UNPAVED DITCHES

NOTES FOR BAILED HAY OR STRAW BARRIERS

Type Iand II Barriers should be spaced in accordance with Chart I, Sheet I.

Hay bales shall be trenched 3" to 4" and anchored with 2 - I" x 2" (or 1" dia. ) x 4'wood
stakes. Stakes of other material or shape providing equivalent strength may be used if approved

TYPE T

/"Min. Recommended

ELEVATION

by the Engineer. Stakes other than wood shall be removed upon completion of the project.

Rails and posts shall be 2" x 4" wood. Other materials providing equivialent strength may be

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

used if appoved by the engineer.

Adjacent bales shall be butted firmly together. Unavoidable gaps shall be plugged with hay or straw
to prevent silt from passing.

Where used in conjunction with silt fence, hay bales shall be placed on the upstream side of the fence.

ROCK BAG, BALED HAY,
BALED STRAW AND SILT
FENCE BARRIERS

Bales to be paid for under the contract unit price for Baled Hay or Straw, EA. The unit price shall Names | Dates

include the cost of filter fabric for Type Iand II Borriers. Sond bags shall be paid for under the
Designed By | wyRr 5/74

unit price for Sandbagging, CY. Rock bags to be paid for under the contract unit price for Rock Bags, EA.
Drawn By

Approved By

4O s

State Drainage Engineer

Revision

Sheet No Index No

Checked By | HLB 6/74
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o
Xx

Post Options: Softwood 23 Dio. Optional Post Positions

Softwood 2" x 4" ‘
Hardwood 13 x 1 ‘L
Steel 1.331bs/ft r

T

Filter Fabric (In

6' Max. Conformance With

|_3'0r More

ELEVATION

TYPE IT SILT FENCE

Silt Fence

Silt Fence Protection
in Ditches with Intermittent Flow

Silt Fence

|
Tﬂ Sec. 985 FDOT Spec.)

Principle Post Position

0, C
W ( Canted 20° Toward Flow )
I

S

S ,

|

)

S
| Filter Fabric
\
| Silt Flow

/-

SECTION

Stormwater
Runoff

W

Silt Fence Protection
Around Ditch Bottom Inlets.

Softwood 4"x4"

Post Options: Softwood 4" Dia.

Hardwood 3" Dia.

Steel 1.331bs/ft Min,

Optional Post Positions

Principle Post Position

Poultry Mesh (20 Ga. Min. )
( Conted 20° Toward flow )

Or Type A Fence Fabric
(Index No. 45/ & Sec. 966

FDOT Spec. )

Vertical

10" Max.
Poultry Mesh Or

Type A Fence Fabric

R
T,

Filter Fabric (In Conformance
With Sec. 985 FDOT Spec.)

33"

5'0r More

18" Min,

8"

/

1 {/ . .
} | /F/Ifer Fabric

\
I
I
\
\

SECTION

ELEVATION

TYPE IV SILT FENCE

NOTES FOR SILT FENCES

I. Type IIT Silt Fence to be used at most locations. Where used in ditches,
the spacing for Type III Silt fence shall be in accordance with Chart |, Sheet I.

Type IV Silt Fence to be used where large sediment loads are anticipated. Suggested use
is where fill slope is |:2 or steeper and length of slope exceeds 25 feet. Avoid use where
the detained water moy back into travel lanes or off the right of way.

3. Do not construct silt fences across permanent flowing watercourses. Silt fences
are to be at upland locations and turbidity barriers used at permanent bodies of water.

Where used as slope protection, Silt Fence is to be constructed on 0% longitudinal grade
1o avoid channelizing runoff along the length of the fence.

5. Silt Fence to be paid for under the controct unit price for Staked Silt Fence, ( LF ).

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

ROCK BAG, BALED HAY,
BALED STRAW AND SILT
FENCE BARRIERS

Names | Dates

Approved By
/d a %aﬁew

SILT FENCE APPLICATIONS
Designed By |RAA/CJA | 09/85 State Drainage Engineer
Drawn By LRE 09/85 Revision Sheet No Index No.
Checked By | RAA  |i0/85 00 3 of 3 IOZ
$8$885YTIMES$$$9$




Slotted PVC Connector Pipe
( Metal Collar Reinforced )

#'Viny! Sheathed EAW Steel Cable
(9800 Lbs. Breaking Strength) With

Galvanized Connectors ( Tool Free Disconnect )

Closed Cell Solid Plastic Foam
Flotation (8" Dia. Equiv. } (I7 Ibs.

Closed Cell Solid Plastic Foam
Flotation (6" Dia. Equiv. ) {12 Lbs.
Per Ft. Buoyancy )

Per Ft. Buoyancy )
[ —
@) ]

PVC Fabric (300 psi Test ))

[

)

;

f (18 0z. Nylen Reinforced

Q (/; 0z. Nylon Reinforced
PVC Fabric ( 300 psi

Test) With Lacing Grommefs)

p Po/ypro Rope
a (600 Ib. Breaking
Strength)

Galvumzed Chain

Post (Options: 2" x 4" Or
2— Min. Dia. Wood; Steel

l.33 Lbs/Ft. Min. )

18 0z. Nylon Reinforced

PVC Fabric ( 300 psi Test )

Stress Plate ;%"Galvanized Chain

e

5'0r More

T
D,
3
™
Iy

D, =5'Std. (Single Panel For Depths 5'or Less ).

D, =5'5td. ( Additional Panel For Depths > 5').

Curtain To Reach Bottom Up To Depths Of 10 Feet.
Two( 2) Panels To Be Used For Depths Greater Than

10 Feet Unless Special Depth Curtains Specifically Called
For In The Plans Or As Determined By The Engineer.

NOTICE: COMPONENTS OF TYPES IAND ITMAY 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 IAND II SHALL BE AS
APPROVED BY THE ENGINEER.

FLOATING TURBIDITY BARRIERS

Current

-~ —

Structure Alignment
* * ’0/0

NOTES:

I. Turbidity barriers are to be used in all permanent bodies of water regardless of water depth.

2. Number and spacing of anchors dependent on current velocities.

3. Deployment of barrier around pile locations may vary to accommodate construction operations.

TYPE T

Proposed Toe Of Slope

4. Navigation may require segmenting barrier during construction operations.

5. For additional information see Section 104 of the Standard Specifications.

8" Min.

Dy

I

LEGEND
. Pile Locations

v/ Dredge Or Fill Area
- Mooring Buoy w/Anchor
— Anchor

Barrier Movement Due

~> To Current Action
A%
%
2 o
% 2
fffffff &
Shore Line
Limits Of Const.
Turbidity
Barriers

Note:

Turbidity barriers for flowing streams and tidal
creeks may be either floating, or Staked types
or any combinations of types that will suit site
conditions and meet erosion control and water
quality requirements. The barrier type(s) will
be at the Contractors option unless otherwise
specified in the plans, however payment will
be under the pay item{ s ) established in the
plans for Floating Turbidity Barrier and/or
Staked Turbidity Barrier. Posts in staked
turbidity barriers to be installed in vertical
position unless otherwise directed by the
Engineer.

TURBIDITY BARRIER APPLICATIONS

Limits Of Const.

Shore Line

STAKED TURBIDITY BARRIER

GENERAL NOTES

. Floating turbidity barriers are to be paid for under the
contract unit price for Floating Turbidity Barrier, LF.

2. Staked turbidity barriers are to be paid for under the contract
unit price for Staked Turbidity Barrier, LF.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

TURBIDITY BARRIERS

Names |Dates| Approved By

A AW S i

Designed By |RAA/CIA |9/85

State Drainage Engineer

Sheet No Index No

lof | 103

Drawn By LRE 19785 Revision

Checked By | RAA  |io/85 0o
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Shoulder  Sod

Pavement —

Shoulder Pavement
For Flush Shoulder

R

1
I With curd

I 1¢ (Fush shiar) | | I
; =

"
€2 (Flush Shl«Ir)

1
: I

d
\With Curt |

R/W

DIVIDED NARROW MEDIAN WITH OR WITHOUT CURBED MEDIAN

Shoulder  Sod S—oq—Ie— gge‘;ﬁg:; ¢ Concrete Sidewalk
Pavement
N — L
CLler oo
' | Lo O
I
| I | |
|
| I : |
| L00 ';
! I \ I
I h
| | : |
VR |
| Lo
I I DY 010
N | 12 ‘-
o« I ! =
I | |
I | o . |
! ! | O
| | | |
UNDIVIDED FLUSH SHOULDER UNDIVIDED
LEGEND WILDFLOWERS SEEDING RATE
. #
Wildfiower Group ™/ Common Name ( Botanical Name ) Ibs/ac
#
Wildflower Group *2 ! Group
Bl -Eyed Si ( Rudb ia hirta)
Grass-Seed/Seed & Mulch ack-Eyed Susan ( Rudbeckia hirfa 2
( To Limit of Construction ) Tickseed ( Coreopsis tinctoria)
Selective Clearing Lance -Leaf Tickseed ( Coreopsis lanceolata ) 10
And Grubbing Indian Blanket ( Gaillardia pulchella ) 10
Limits Of Construction #2 Group
Annual Phlox ( Phlox drummondii ) 10
Seed, Seed And Mulch, Sod Or Seed, Sod -
Moss Verbeno ( Berbena tenuisecta) 6

- "ﬂsid/Shoulder Pavement

|
czI
|
|
| |
I 0l
3\ :

Shoulder Pavement

cz

Shoulder Pavement

cz

I
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!

—

My

DIVIDED  WIDE MEDIAN WITH OR WITHOUT CURBED MEDIAN

| || |Sod:
O :

CURBED

R/W

Concrete Sidewalk
Concrete Sidewalk %d
T—L -
I

U |]ors
|

DIVIDED  CURBED

[}

d

SEEDING RATES (Lbs/Ac) FOR NEW SHOULDERS AND SLOPES*

ZONE I ZONE IT
COASTAL INLAND COASTAL INLAND
Mar. Nov. Mor. Qct. Feb. Dec Feb. Dec.
TYPE OF SEED To To To To To To To To
Nov. Mar. Oct. Mar. Dec. Feb. Dec. Feb.
PERMANENT GRASSES
Unhulled Bermuda 20 20 20 20 20 20 20 20
Bahia Argentina Or Pensacola Bahia 80 80 80 80
QUICK GROWING GRASS
Annual Rye 20 20 20 20
TOTAL Lbs/ PER ACRE 20 40 100 120 20 40 100 120

Note: The seeding rates shown in this table apply only when seed is spread by an approved mechanical
spreader meeting the requirements of Section 570 and 577 of the Standard Specifications.

*See Index No. 105 for zone boundories ond seeding rates for shoulder reworking.

SEEDING FOR

PERMANENT GRASSING AND WILDF LOWERS

Concrete Sidewalk
Sod ‘jﬁ

i |

My

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

EROSION CONTROL

Dates

Designed By

Approved By A a 7}{&(

01/00

State Drainage Engineer

Drawn By

61700 Revision Sheet No Index No

Checked By

rof 2 | 104
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Low Point Of Sag

Sod To Toe Of Front Slope When Sodding ( Overlapped ) See
Algebraic Difference In Roadway /'Over/apped Sod Flume {Below ) Shoulder Point
Grades Exceeds 4% 1
Emulsified Asphalt Mulch R Emulsified Asphalt Mulch I -
S 20'4\ 100" Min. N 100" Min. 20' Shoulder Point — —
Mo |

1

- T I — 7‘ JE— JE— —1 — N /7 — ‘7 —]
/4 /A /4 /A /4 /A /A 7
32" Sod Strip ¢ —=A 4' Shoulder Pavement
L [ See Table Below
YA 7 YA i YA For Application
ﬂ 7 7 — Emulsified Asphalt Mulch
P e SIS — — = RURAL UNDIVIDED
Shoulder Foint Use 4'Shoulder Pavement And 32" Sod Strip When Negati
Emulsified Asphalt Mulch ) tp When Negalive
~ Same As Above Grode Intersects Postive Grade And Algebraic Difference In
Low Point OF Sag Roadway Grades Is 2% Or Greater; When Algebraic Difference

In Roadway Grades Is Between 1% & 2%. Use 32" Sod Strip Only ——
+ —
Some As Above L—MO_ Shoulder Point —~ —

Shoulder Pavement -

4' Shoulder Pavement-See Table Below\ For— —
Application. Same Applies To Low Side On
_Shoulder Point _ g o : e

: - Ouiside Edge Of Pavement For Facilitie —
— 7 L] e — - ————— ———— — —_With Unpaved Shoulders:
/A — ) —/ —/ A/ S—, A/ S, S—  S—, S—/ —

Shoulder Pavement
( See Notation Above ) =

|—>B \ In Absence Of Shoulder Pavement On Existing

- 1 ¢ Divided Roadways, Construct Shoulder Pavement
Same As Above.
RURAL DIVIDED
-l —
L — Shoulder Pavement —
77 y/A— -/ A/ 77— _ Shoulder Poinf — = —_
I | - 1

Shoulder Point CRITERIA FOR PAVING SHOULDER ON DIVIDED AND UNDIVIDED FACILITIES

~ Same As Above

Design Speed ( Lbs/Ac )| Radius Of Curve

; Notes:
| 7° Or Great (1) Shoulder Pavement is required on all curves
50+ 30 Jur Grearer meeting the criteria tabulated. For curves
40 57 Or Greater not meeting the criteria, shoulders are to
¢ 50 4° Or Greater be paved where erosion of the shoulder is
| : o evident or anticipated.
K Temporary Berm €0 3 A Or Greater . pa :
| . M . . 65 3° Or Greater (2) If outside shoulder is paved as designated
4' Shoulder Pavement Or 32" Sod Strip ( See Notation Above ) 70 2° Or Greater bike lane, the paved width within curves
. ‘R’Oadway | 6500’\ Sodding ( Overlapped )

- 0

shall match the bike lane width.

SHOULDER AND SLOPE TREATMENT FOR SUPERELEVATED ROADWAYS

|
&=

=

Shoulder Point Staggered Joints Between

Upper And Lower Layers
TRANSVERSE SECTION LONGITUDINAL SECTION
SECTION AA

( Symmetrical About € ) OVERLAPPED SOD FLUME

Conventional Grassing
4' Shoulder Pavement Or 32" Sod Strip ( See Nototion Above )
r@ Roadway | 6 Sod | Sodding ( Over/apped)% NOTES

| I. These treatments are applicable to new construction, reconstruction
and RRR projects. Project requirements for shoulder pavement and
sodding that exceed the Iimits of this standard take precedence.

Shoulder Point Shoulder Point 2. For sodding adjocent to ditches and at headwalls, see Index No. 28I.

SECTION BB 3. All front slopes steeper than I: 3 are to be sodded. ST O R D ey | RANSPORTATION
( Symmetrical About € )

SHOULDER AND SLOPE TREATMENT IN SAG VERTICAL CURVES EROSION CONTROL

TREATMENTS FOR PROTECTION FROM CONCENTRATED o 2 T 40 Moo

ROADWAY RUNOFF EROSION AND SHOULDER RAVELING oy T Tt

Checked By | pc8 | o4/75 00 2 of 2 I04
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Edge Of Any Existing Reworking Width Called For In The Plans ( Shoulder Width Plus 2'Min. )

Or New Pavement = Width For Payment Under Reworking Shoulder, SY
Edge Of Any Existing Excavated Turf And Topsoil To Be Used 2'-8" See Pattern Detail
Or New Pavement I'-4" For Filling Voids And Low Areas At 3" Or More Overlay 4 ya . ! Seed And Mulch ( See Gen. Note No. 5)
Edge 07 Povement (Gap For Drainage ) // Sod (Avg. Depth 13")  Seed And Muich Plus Either Emulsified
L Sod Blocks Shall Be Asphalt Mulch Or Latex Mulch
[ t houl . '
_____________ / Existing Shoulder Ploced With Stoggered | varies, 2' Min.

_________ | ——— 4" Transverse Joints

oo T -~ - N \‘ | )\' | _________ T —— Salvaged Turf And Topsoil
) | Sod Trench ~ ® 1 ’ _: ____________

| o | V | | LS. T T T T e Excavated Turf And Topsoil

| N . A (Gap For Drainage )

| Edge Of Pavement Exist. Turf And Topsoil To Be Excavated ~
___________ | TRENCH OPENING PLAN VIEW | And Replaced With Fill

——————————— - /—\(>\
s T . PATTERN DETAIL SHOULDER BUILD-UP METHOD <
reater Than I3 To = e
Less Thon 3" Overiay / Edge Of Any Existing . Reworking Width Called For In The Plons ( Shoulder Width Plus 2' Win. ) N
/ Or New Pavement - Width For Payment Under Reworking Shoulder, SY N
Backfill ( Excavated Turf And Topsoil ) { 2"5"‘ See Fattern Detail Seed And Mulch ( See Gen. Note No. 5)
" M l n
3" Or More Overlay // ‘ Sod (Avg. Depth 14")
_________ _ e e _ Seed And Mulch Plus Either Emulsified
__________ - Asphalt Mulch Or Latex Mulch* L \Varies, 2' Min.
7 : Sod ( Avg. Depth 14") ~. n
{ May Require Fill Under Sod To CRITERIA FOR USING TREATMENT TYPE R-

' Attain 1" Drop Off Af Edge OF . £ BRI e e

| Pavement ) Project___ -

| e js resurfocing, widening and resurfacing or construction of shoulder pavement 9 L T T T e =

——————— —COMPLETED SHOULDER ® is rural or is urban without curb and gutter Shoulder Reworking -

Mix To Depth Indicated ~
In Specifications Or Plans

@ has good existing soil and turf with no significant shoulder erosion (Isolated
areas of significant erosion will require additional special treatment. Where

poor soil and/or turf conditions exist shoulder reworking, Type R-2,should | T T ———=— -
be applied. )
ppii , SHOULDER REWORKING METHOD o~ ~
TYPE R 'I @ resurfacing build-up is greater thon I% to less thon 3" AN
~
CRITERIA FOR USING TREATMENT TYPE R-2
*Emulsified Asphalt Mulch Or Latex Project—-
Mulch May Be Deleted For Low Volume is resurfacing or construction of shoulder pavement
Excavated Turf And Topsoil To Be Used Roadways ( ADT Less Than 1600 ) Or is rural or is urban without curb ond gutter
Edge Of Any Existing For Flushing Along Edge Of Sod; Excess Where Shoulder Pavement Is Constructed. has good existing soil and turf

Material To Be Uniformly Distributed resurfacing build-up is 3" or more

Over Shoulder ( Gap For Drainage )

Or New Pavement

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

e s . GENERAL NOTES
I ~ - l S - . - . .
. . Special attention is to be directed to the construction
7/ : Sod Trench of the required I" drop-off at edge of pavement.
| SEEDING RATES (Lbs/Ac) 2. Fertilize entire unpaved shoulder and front slope
| SEEDING RA TE ' to toe of slope or bottom of ditch.
——————————— | TRENCH OPENING P ZONE I ZONE I 3. Topsoil obtained from borrow pits or other sources
Z ONE S . may be used in lieu of excavated turf and topsoil when
COASTAL INLAND COASTAL INLAND economically feasible. No additional payment will be
TYPE OF SEED Nov B oot o ) Fob Dec made for substituting topsoil for excavated turf or topsoil.
,21" Or Less Overlay N M%' fo. %' fo' fo. fg‘ Z)' : 0' 4. Payment for excavation of turf and topsoil and for
backfill of this material under Types R-land R-3, is
Nov. Mar. Oct. Mar. Dec. | Feb. Dec. Feb. to be included in the contract unit price for Sodding, SY.
PERMANENT GRASSES 5. Payment for reworking shoulders, shall include the cost
for those seeding and mulching operations within the limits
_____________ Unhulled Bermuda 20 20 20 20 20 20 2 | 2 for reworking shoulders. Materials ( Seed, Mulch, Fertilizer
- — T T T Tmm——— hia A t P I hi and Water ) and Sodding shall be paid for as separate items.
’ | ) ~ o - Bohio Argentina Or Pensacola Bahia 60 80 80 60 Reworking shoulders shall be paid for under the contract unit
| Sod ( Avg. Depth I3 ) ~ QUICK GROWING GRASS price for Reworking Shoulders, SY.
: i CRITERIA FOR USING TREATMENT TYPE R-3 Annual Rye Grass 20 20 20 20
roject STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
__________ _: COMPLETED SHOULDER ° is resurfacing, widening and resurfacing or construction of shidr. pavt. TOTAL POUNDS PER ACRE 20 40 100 120 20 40 100 120 ROAD DESIGN
® is rural or is urban without curb ond gutter
. . . P . Note: The seeding rates shown in this table apply only when seed is spread by an SHOULDER SODDING
@ has good existing soil and turf with no significant shoulder erosion 5 . . 5
{isolated areas of significant erosion will require additional special approved mechanical spreader meeting the requirements of Section 570 and AND REWORKING ON
treatment. Where poor soil and/or turf conditions exist shoulder 577 of the Standard Specifications.
reworking, Type R-2, should be applied. ) . . . . EXIS TING FA CILI TIES
L Wildflowers destroyed by shoulder reworking are to be restablished under the seeding Namos| Dates] Approved By
TYPE R .3 s resurfacing build-up is 14" or less rates prescribed for permanent wildflower #2 Group shown by table on Index No. 104. A a 7}{ K
Designed By | £GR 09/07/64 State Dramage‘Englneer

Drawn By HSD 09/07/84| Revision Sheet No Index No

Checked By | EGR  |09/G7/84 00 lof | I05
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[ <
I =
<N
B
M
| |
| |
A |
Approach Length /T
T | |
| |
T T 1 1 T 1 S A I A =
|
| |
& | |
| |
50' Std. \ \
\
- © I
< ‘é’ S Construct Poved Turnout | |
s R (Index No 515 ). May Be 4
S e = Deleted If Approved | |
~ i~
- 2 By The Engineer. \ \
N == |
qQ 3 | |
LTS
2 e L
e 35 o
S ) |5 |
wy R ‘ ﬁ
| |
[ |

Swale

<
%
%

Sediment Pit

Approach Length

As Required

U

Filter Fabric

%r/@@%ﬁa@%%ﬁ%% ?

4" Min. Type D-I, Index No. 199
TRANSITION DETAIL
S
E, | /5'0r 30' —

Filter Fabric

To Be Stabilized As Required

SECTION A-A Based On Flow And Grade.

Hay Bales

Slope To Drain ——— ———,— —&~"77, \
A Berm / \ }
| Nass
A ———> | § | :’
| 3 |
[
| &
Z X | s
Bl
Hay Bales | |
‘/WW’/H%,/ i A%zé ! !
Pit Volume Is
Below The Inlet Elevation Or
The Qutlet Elevation,
Whichever Is Lower.
SECTION B-B
IS '
= Cover Per 5
= Aggregate
: ggrega Index No. 205
N
2 y
[F Filter Fabric

Existing Or Temporary

Sidedrain Pipe

RURAL CONNECTION
DETAIL

Existing Roadway

I

| _~—— Edge Of Pavement

GENERAL NOTES

A Soil Tracking Prevention Device ( STPD ) shall be constructed at
locations designated by the engineer for points of egress from
unstabilized areas of the project to public roods where offsite tracking
of mud could occur. Traffic from unstabilized areas of the construction
project shall be directed thru o STPD. Barriers, flagging, or other
positive means shall be used as required to Iimit and direct vehicular
egress across the STPD.

The Contractor may propose an alternative technique to minimize
offsite tracking of sediment. The alternative must be reviewed and
approved by the Engineer prior to its use.

All materials spilled, dropped, or tracked onto public roads
( including the STPD aggregate and construction mud } shall be removed
daily, or more frequently if so directed by the Engineer.

Aggregates shall be as described in Section 90! excluding 90/-2.3.

Aggregates shall be FDOT size #I. If this size is not available, the next
available smaller size aggregate may be substituted with the approval of the
Engineer. Sizes containing excessive small aggregote will track off the project
and are unsuitable.

The sediment pit should provide a retention volume of 3600 cubic
feet/acre of surface area draining to the pit.

When the STPD is isolated from other drainage areas, the following
pit volumes will satisfy this requirement:

I15'x 50" =100 ft° 30'x 50' =200 ft’

As an option to the sediment pit , the width of the swale bottom can
be increased to obtain the volume. When the sediment pit or swale
volume has been reduced to one half, it shall be cleaned. When a swale
is used, hay bales or silt fence shall be placed along the entire length.

The swale ditch draining the STPD shall have a 0.2% minimum and
a 1.0% maximum grade along the STPD and to the sediment pit.

Mitered end sections are not required when the sidedrain
pipe satisfies the clear zone requirements.

The STPD shall be maintained in a condition that will allow it

to perform its function. To prevent offsite tracking, the STPD shall
be rinsed (daily when in use ) to move accumulated mud downward thru
the stone. Additional stabilization of the vehicular route leading to the
STPD may be required to limit the mud tracked.

A STPD shall be paid for under the contract unit price for Soil Tracking
Prevention Device, EA. The unit price shall constitute full compensation

for construction, maintenance, replacement of materials, removal, and
restoration of the areo utilized for the STPD; including but not limited

fo excavation, grading, temporary pipe ( including MES when required ), filter
fabric, aggregate, poved turnout ( including osphalt and base construction ),
ditch stabilization, approach route stabilization, sediment removal and disposal,
water, rinsing and cleaning of the STPD and cleaning of public roads,
grassing and sod. Hay bales shall be paid for under the contract unit price
for Hay or Straw Baled, EA. Silt fence shall be paid for under the contract
unit price for Staked Silt Fence, LF.

The nominal size of g standard STPD is I5'x 50'unless

otherwise shown in the plans. If the volume of entering and exiting
vehicles warrant, a 30'width STPD may be used if approved by the
Engineer. When a double width ( 30') STPD is used, the pay quantity
shall be 2 for each location.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SOIL TRACKING PREVENTION DEVICE
TYPE A

Names | Dates Approved By M
A d CKW

Designed By | COMM lro4 State Drainage Engineer

Drawn By DT 1796 Revision Sheet No Index No

Checked By | CRH | /9% 00 [of / /06
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STANDARD CRITERIA

4
CLASS ,\*?*\'\ APPLICATION STANDARD|  PERMITTIVITY A.0.S. SRS L PUNCTURE TRAPE ZOIDAL WIDE WIDTH RESISTANCE
\ DESCRIPTION o SEC SIEVE * STRENGTH TEAR TENSILE STRENGTH| (Min. Allowed ) COMMENTS
% Time
N N N N KN/M (Hrs. )
(See D-2) Db-p Woven Monofilament Geotextiles only ( Elongation <. 50% )
ee D- (See D-27 1400 1260 500 Provide 6" thick aggregate bedding layer.
D-1 | Revetment ( Special ) 500 50 500 g
Revetment (S ) % SOIL PASSING % SOIL PASSING Woven Monofilament| Woven Monofilament|Woven Monofilament |Woven Monofilament Woven Geotextiles only. No Slit Film Geotextiles allowed. Provide /50 mm thick
evetmen ‘andard No. 200 SIEVE No. 200 SIEVE ; P P
990 250 aggregate bedding layer for revetment ( standard ). The bedding layer may be omitted
Articuloting Block < I15% 0.7 |« 5% 40 1100 400 if @ D-Ifabric is used with revetment ( standard J.
D-2 15% ﬂz 50% 0.2 |15% to 50% 60 Other Geotextiles: | Other Geotextiles: | Other Geotextiles: | Other Geotextiles: 50 500 *
Gabions > 50% 0.1 |~ 50% 70 x |Elongation Elongation Elongation Elongation For cohesive soils with a plasticity index > 7, maximum average
< 50% 1400 < 50% 1200 < 50% 500 <« 50% 500 role value for A0S is number 50 sieve.
Rock, Rubble, Broken Concrete 281 > 50% 900 > 50% 810 S 50% 350 ~ 50% 350
Underdrain '* * ok 286 ;O‘Sggo: /;?Es\//’I;I'G ;o‘sggo ;’ 'gg’/’lzv_c Elongation E longation Elongation Elongation i No woven slit film fabrics allowed.
D-3 French Drain 285 - 5% 0.5 |< 5% %0 < 50% 100 = 50% 990 < 50% 400 ~ 50% 400 ** 50 500 For cohesive soils w.ifh a p/asfic:‘fy.fndex > 7, maximum average
DRAINAGE Sheet Piling Filter 5% to 50% 0.2 |15% to 50% 60 >~ 50% 700 > 50% 630 > 50% 250 ~ 50% 250 >k;:)/el?valu.e ;o; A0S /fdn/urfnberfo sieve. e e
(D) Filter Fobric Jocket ( Culvert ) 280 - 50% 0. |~ 50% 70 % equired Trapezoidal tear for wo.ve.n.mona lament is A . '
C te P i 7 X% See /ndex No. 286 for the permittivity and AOS values of the internal filter
oncrete Pavement Subdrainage 28 fabric of type V underdrain.
Slope Pavement ( Sand - Cement ) Nonwoven only. Min. Thickness 90 Mils
D-4 155 50 .
Ditch Pavement ( Sand -Cement ) 281 0.5 40 600 20 220 s00 Elongation > 50%
D-5 Mechanical Stabilized Retaining Wall
Cast-In-Place Retaining Wall 0.5 40 400 60 220 rs 50 500
D-6 Slope Pavement ( Concrete ) Nonwoven only. Min. Thickness 120 Mils
Ditch Pavement ( Concrete ) 281 0.5 40 800 720 220 155 50 500 Elongation > 50%
ERQOSION E-l Staked Silt Fence 102 0.5 NA 400 360 NA /55 80 500 Minimum Filtration Efficiency of 75% and minimum flow rate of 0.3 gal.
(E) E-2 | Wind Screen 0.5 NA 400 360 NA NA 80 150
Plastic Erosion Mat
- { Turf Reinforcement Mat) ( Type 1) NA NA NA NA NA NA NA 15 x 1l 8o | 2,000 | Moximum Permissible design velocity 3.0 M/Sec
Plastic Erosion Mat
E-4 | ¢ Turf Reinforcement Mat ) ( Type 2) NA NA NA NA NA NA NA 29 x 21 80 | 2000 | Maximum Permissible design velocity 4.3 M/Sec
Plastic Erosion Mat
E -5 | ( Turf Reinforcement Mat) ( Type 3 ) NA NA NA NA NA NA NA 44 x 32 80 2,000 Maximum Permissible design velocity 5.5 M/Sec
STABILIZATION| R-1I Reinforcement 0.05 30 880 800 400 400 80 150
(R) R-2 | seporation 0.05 30 800 720 355 220 — | —
(1) Type refers to FDOT class and application.
GENERAL NOTES
1. Specifications for geotextiles are in Section 985. Physical criteria for each
application is provided by this standard, in conjunction with those sections.
TABLE | 2. Allvalues except AOS are MINIMUM AVERAGE ROLL values in the weakest
Test Unit Test Method principal direction. Values for AOS are MAXIMUM AVERAGE ROLL values.
Permittivity sec ! ASTM-D-449/ 3. Test soil or fill material adjacent to the geotextile for gradation to select
A0S mm ASTM-D-475/ values for permittivity and AOCS.
Elongation % ASTM-D-4632
Grab Tensile Strength N ASTM-D-4632 4. Unless specifically restricted in COMMENTS column, any type of material
Wide With Tensile Strength — kN/M ASTM-D-4595 may be used.
Maximum Design Velocity M/sec See Design Note 3 DESIGN NOTES
Sewn Sirength N ASTM-D-4684 I. The Designer shall review this criteria and adjust the values as
Puncture N ASTM-D-4833 necessary to satisfy project requirements. These adjustments shall be
Traopezoidal Tear N ASTM-D-4533 called for in the plans or contained in the project special provisions.
Ultra Violet Resish . STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ra Viole eésisiance % Retained ASTM-D-4355 ROAD DESIGN
. . . In Strength 2. U V Resistance: The value represents the percent of minimum textile
Filtration Efficiency % ASTM-D-5/4/ strength retained ( ASTM-D-4632) ofter weathering per ASTM-D-4355
Flow Rate L %/min. ASTM-D-5/41 for the test period ( hours ). GEOTEXTILE CRITERIA
3. Maximum design velocity for plastic erosion mats shall be determined by tests

performed by Utah State University, Texas Transportation Institute or an

independent testing laboratory approved by the State Drainage Engineer. Names | Dates | Approved By

A AW L i

State Drainage Engineer

Designed By | COMM 8/91

Drawn By DLD 8/9/ Revision Sheet No Index No

Checked By | kHH | 8/91 00 | of |/ /99
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€ Type A Or B Riser —_| Top Slab Reinforcing Supplemental Bar A Or B
2 Additional Bars A ! 3
@ 5" 0.C. . ISP
i #5 Hoop Bar € Type A Or B R:serﬂ ?)'B*é) J J ( AT TOP SLAB
Perpendicular Bars A // L NS 5 = & % a_
(See Section A-A) v = LV"*‘I Hoop Bar r ‘ —
A — A S S S S = . . A\
L { J ( gﬁf éecsf?gr:fsw-cg) - 7‘ 2- *#5 Hoop Bars ‘T.I Optional Shear Key/ 1% 9 3% 1\‘{
‘ = (2 Lap Splices Permitted ) N -
# z > B * Wall Reinforcing o Shear Key
2-#7 Each Way 7\6 Reference Axis \ 8
Placed On Top Of L ‘ J 10° Draft 2T
Bars A And B At 45 \ 2 Additional Bars B —- N _ T LN L NOTE: variations in shear key dimensions
\\ N @ 5" Max. 0. C. Each i will be permitted subject fo the
Parallel Bars B (See Section A-A) \oJi >0 Side Of Opening TN Engineer's approval.
_ R
: E==—— 2 Additional Bars A 10° Draft R
Note: Not Applicable For Type C,D & E R @ 5° 0. ¢ . hy % | s Shear Key
Ditch Bottom Inlets. See Index No. 232. | Optional Shear Key H :
Bars B Long Way _ N \E
TOP SLAB REINFORCING STEEL DIAGRAM (See Section B-B) z giL =
S c & & @ B
TOP SLAB REINFORCING STEEL DIAGRAM 5 S3 NI ‘\[ AT BOTTOM SLAB
N N IS j Bottom Slab Reinforcing
S Q S ! i
S S O N\ 2L )
S )8 5 (8
< 5 § § < a SLAB TO WALL DETAILS FOR PRECAST ALTERNATE WITH 8" WALLS
b =3 LY o=
c . | £ o ES o|< o S g S .
2355 N *4 0 12" BW gls 36 (Typ. ) #4.0 12" BW 38| 28
§ N g8 o T~ ( Horizontol Bars & & N B — (Hor!'zonfa/ Bars £n § <
TS8R 4|8 Bors A 3'-6" | H—== Continuous Around S S =8 M~ Continuous Around v3l %
S} |ES| x|» or {11150 corners For = 3| @|%  Bors A L +| o» Corners For &,-t“cé 88
as | | 4'-0 Rectonqular Risers) & 3 Bors 8, \ _|{|L6" Rectanguiar Risers) &< o
e§ ! L es 9-#4 Ties @ 2" 0.C. .
N Y Il 2-Extra #4 3 S P 20 AR "3 (See Section) Rotate *4 Bars As Required
$3 | | —H= Each Side And v 9y h i . . . 3 S #4 Ties @ 12" 0.C. To Maintain Cover
2| 9~ g" Bars B | Above Opening £ sl g~ i fif Vertical Wall Reinforcing N | #5 Peripheral
S8 | 8o TLh= | S S| o r 1 (See Table) S5 _Periphera
N <3 = = |3 b Reinforcement
S 9 | Qs )"/ ’ S S| 95 S 9
w3 E- *4.0 12" 0.C. @ QU E Qe
=E 4 I H 7] Each way 8 8 oY xtra Reinforcing\ JI113 | Horizontal Wall Reinforcing o8 ! |
S S | 8% U 2 S| 8L At Opening oy S S # .
s | Z» < o 2 (See Note’ l.I—(See Table) < 5 Peripheral
P r " S 5| O~ ee Nore 8" ° - Reinforcement
Q2 ‘ | & S % —1 = Q 2
s 3 < ©
RE | NS Ny
i i = N N " pu
7 ~ i — L~ wail Reinforcing I'-6
(max. )
8- Bars A Bars B 8~ Bars A Bars B SECTION C-C
o -~
&3 ALTERNATE A 38 ALTERNATE B
= - =y T -
SN SECTION A-A SN SECTION B-8 SPECIAL TOP SLAB*
L)
8|& *NOTE: When the inside diameter of a round structure is §‘3 NOTE: Provide extra reinforcement each side of each opening at
0~

not more than I'-6" 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 Slab" details on this sheet.

. Standard structure bottoms 4'-0" diometer ond smaller ( Alt. A) and 6.

3'-6" square (Alt. B) are designated Type P. Larger standard structure
bottoms are designated Type J. Risers are permitted for all structures.

Walls of circular structures (Alternate 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.

7.
Wall thickness and reinforcement are for either reinforced cast-in-place
or precast concrete units except thot precast circular units may be furnished
with walls in accordance with either A.S.T.M. C478 (up to 96' 8

diameter ) or A.S.T.M. C76, Class III, B Wall, modified where the elliptical
steel cage area is placed in the center one-third of the wall.

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

place construction. Top and floor slabs shall be of Class II concrete.
concrete. Concrete as specified in A.S.T.M. (478 (4000 psi) may be
used in lieu of Class Iand Class II concrete in precast items manufactured
in plants which are under the 'Standard Operating Procedures' for the
inspection of precast drainage products.

All reinforcement shown is A.S.T.M. A6/5/A6I15M Grade 60 steel, either
smooth or deformed. Equivalent area Grade 40 steel or Grade 65KS!welded
wire fabric may be substituted according to index No. Z20I.

3" maximum spacing equal to half the area of vertical

reinforcment removed by the opening and provide the
same area of reinforcement above each opening at 3"

maximum spacing as removed by the opening.

GENERAL NOTES

Structure bottoms may be used in conjunction with curb inlet

tops Types 1,2, 3, 4,5, 6,9, 0nd 10, and any manhole or junction box unless
otherwise shown in the plons or other standard drawings. Alt. B structure
bottoms may be used in conjunction with curb inlet Types 7 & 8, or

any ditch bottom inlet unless otherwise shown in the plans or other standard
drawings.

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

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

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

shall be straight embedment.

All steel bars shall have /é" minimum cover unless otherwise shown except for
precast circular units manufactured under ASTM C76 or ASTM C478. Horizontal
steel in rectangular structures shall be lapped a minimum of 24 bar diameters at
corners.

10.

. Units lorger than specified standard may be substituted at the contractor's option

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 Alt. A box. Each fillet shall be reinforced with 2-#5 bars.

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

Index No. 20I.

Structures with depths over 14'are to be checked for floatation by designer of

project drainage.
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

when these units will not cause or increase the severity of utility conflicts. Such

larger units shall be furnished at no additional cost to the Department. Larger S TRUC TURE BO 7‘ TOMS

Alternate A units cannot replace Alternate B units without approval of the

Engineer. This note applies to this Index only. TYPE J AND P

.. A B
. For manhole and junction box tops, for frames and covers, and, for supplementary Names | Dates pproved By /f a 7% K
details see Index No. 20I. Designed By ¢ hemd
State Drainage Engineer
Drawn By Revision Sheet No Index No
Checked By 00 /Of 2 200
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SLAB DESIGNS
( ALL SLABS 8" THICK

- SQUARE AND RECTANGULAR STRUCTURES
- REINFORCING PARALLEL TO SHORT WAY AND LONG WAY )

SLAB DESIGNS - ROUND STRUCTURES
SHORT -WAY LONG -WAY SHORT -WAY LONG -WAY SHORT -WAY LONG - WAY
REINFORCING
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: 3'-6" x UNLIMITED SIZE: 6'x 6’ SIZE: 8'x 8' SIZE: 3'-6"
=0.5'<29' B 20.5'-40' B =0.5'<3' D =0.5'<3' D 2 0.5'<3 D 2 0.5'<3' D =0.5'-40" 8" C
29'-40' c 3 <4’ 3 3 <4’ c 3'<q' c 3 <4 c
4 <14 B 4 <4 B 4 <9’ B 4'<9' B
14' <2I' C 14' <2I' C 9' <7 4 9' <7’ C
2l' <28’ D 2l' <28' D 7' <3I' D 7' <3l' D
28'-40' F 28'-40' F 31'-40' G 31'-40" G
SIZE: 4'-0" x UNLIMITED SIZE: 6'x 7’ SIZE: 8'x 9’ SIZE: 4'-0"
=0.5'<19' B >0.5'<34 B >0.5'<3' D >0.5'<3' D 2 0.5'<3' D 2 0.5'<3’ E >0.5'-40' 8" C
19' <29' Cc 34'-40' Cc 3' <4 C 3' <4 C 3'<4' c 3'<4' D
29'-40' D 4' </2' B 4' </5' B 4' <16’ B 4'<18' C
2'<19' C /5'<2I' C 16'<22' c 18'<25' D
19' <26’ D 2l' <30' D 22' <29’ D 25' <32' F
26'-40' F 30'-40' F 29'-40' F 32'-40' G
SIZE: 5'x 5' SIZE: 6'x 8" SIZE: 9'x 9" SIZE: 5'-0"
20.5'<3' c 20.5'<3' c 20.5'<3' D 20.5'<3' D 2 0.5'<3' F 2 0.5'<3 F =0.5'<30' 8" C
3' <19’ B 3' <19’ B 3'<4' c 3' <4’ C 3'</4' c 3'<4' C 30'-40' 8" D
19' <28' c 19" <28' c 4'<7 B 4'<I6’' B 14' <20’ D 14" <20" D
28' <38' D 28' <38' D 7' <lg' c 16'<23' c 20' <26’ E 20' <26' E
38'-40" F 38'-40" F 16" <23’ D 23'<32' D 26'-40' G 26'-40' G
23"-40' F 32740’ F
SIZE: 5'x 6" SIZE: 6'x 9’ SIZE: 6'-0"
>0.5<3' c >0.5'<3’ c >0.5<3' D >0.5<3' D WALL DESIGNS - RECTANGULAR STRUCTURES|zo05<¢ g" B
3' <16’ B 3'<20' B 3' <15 C 3' <4 c 8' <18’ 8" C
16' <24' c 20' <29' 4 15' <2/ D 4'<g' B 18' <30' 8" D
o <3 5 oo 5 oo £ <o ¢ VERTICAL REINFORCING |HORIZONTAL REINFORCING <5 & ;
34'-40' F 27'-40' G 27' <37’ D 37'-40' 8" G
40 ; WALL SCHEDULE WALL SCHEDULE
DEPTH DEPTH .
SIZE: 5'xT" SIZE: 7' x 7' SIZE: 8'-0
20.5<3 c 20.5<3 c 20.5<3 E 20.5<3 E SIZE: 3'-6" * SEE NOTE BELOW 20.5<9 0" c
3 <14’ B 3 <22 B 3 <4 D 3 <4 D ST 90 2 YA 5 9 <15 0" D
14' <2I' c 22'<33' c 4'<Ig’ C 4'<|6’ C /5'<23' 0" E
2/' <39' D 33'-40" D 16'<22' D 16' <22' D SIZE: 4'-0" 23'<33' 2" E
39"-40’ F 22' <28’ E 22' <28’ E ¢ 33-40° 2" G
28'-40' G 28'-40' 6 21.17'-40' A 2 1.I7'-40' B
SIZE: 5'x 8' SIZE: 7' x 8' — SIZE: 10'-0"
=0.5'<3" 9 =0.5'<39 B =>0.5'<3" E =0.5'<3" E SIZE: 5'-0 20.5' <6’ 0" C
3' <8’ B 39'-<40' 9 3'<4' D 3'<4' D 21.17"-40' A 2/I7'<33' B 6 <l 0" D
8 <7’ c 4'</5' C 4'<17' c 33'-40' c u<ir 0" E
7' <23' D 15' <2l [ 7' <23' D SIZE: 6'-0" 7' <23 2" E
23'-40' 21'<27' E ! ! E '-40' 2"
F 27,_<40, e gg _;g,g 6 = 1.07'-40’ A =117 <22 B £ -40 €
SIZE: 5'x 9" SIZE: 72 2240 s SIZE: 12'-0"
T T z ! ul T T T T z ! : T T SIZES 7"0' 7 7 z ! o
20.5'<3 C 20.5'<32 B =20.5'<3 E 20.5'<3 E ST = - 20.5' <6 2 C
<7 3 3520 c <7 5 <5 5 = 1.07'-40 A B /./g :ﬁ, B &< 5 5
8 <I7’ c 4<i2 c 4<8 c e ¢ <6 2" E
17" <23’ D 12" <18’ D 18" <24 ) D 16" <20" 14" £
23'-40' F 18'<24' E 24' <32' E SIZE: 8'-0" 20'-40' 4" G
24'-40 G 32'-40 G > 10740 A >0 <l )
/" <19’ c
19' <29' D
REINFORCING SCHEDULE 29"-40" F
T
GENERAL NOTES GRADE 60 STEEL SIZE: 9'-0" STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
I. Slab reinforcement is appropriate for top, intermediate, and bottom Slabs. OR — — ROAD DESIGN
SCHEDULE |65 Ksi(WIRE FABRIC) ZLI7"-40 A 2L <l ¢
. Sl th i fi finish to top of slab. in/ft See
2. Slab depth is measured from finished grade to top of slab. . I = 55740 F S TRUC TURE BO T TOMS
3. Wall design depth is measured to the top of the bottom slab for boxes and B 0:24 SIZE is the inside length of a structure wall. TYPE J AND P
to the top of the intermediate slab for risers. C 0.37 * Precast structures 3'-6" x 3'-6" maybe cast with 6" walls to depths of /5"
D 0.53 See Index 201 Names | Dates | Approved By
4. Wall height is the distance between top of lower slab to bottom of upper slab. E 073 besignes B A ﬂ %aﬁw
esign Y ate rainage ngineer
5. Wall sizes exceeding 9'-0" require a special design. g ;Zg brawn By s | 05785 Revis‘cft - DShee‘gNoE Thaex No
Checked By Jbw 05/8% 00 2 of 2 200
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T T~
r_i_(_%
_ Raised Or Depressed
< 5 Logo
= ~Iv ——
= - 2" Raised Or Depressed
Identification Letter — \
-+ HITTEROT Y, Pick-up
3 = T 1 Hole
- 30 g ‘\ allk dfa: ]V
r 7 2 A} 7
_ V. __— Non-Skid
iy B 1T Surface
N | . \\\‘ \’—‘//
‘g i
= = TOP VIEW
© TOP VIEW B
Clips Permitted > T — " Raised Or Depressed
On 3'-0" Frame ¥ ~ ~ TOP VIEW s Identification Letter
S TOP VIEW i 2'-0" or 3'-0" A by
| £ 200 50 y FDOT
2'-0" or 3'-0" F ‘ e w g h
< 4 A ‘ z gl B
I S iy U, |
:l | : Ribs
% . | | l;i ) (Optional )
el i I o ~
5 L B : ] ¥
E— )
Tfmnx 3" 50 g"
SECTION -2 1 2" Raised Or Depressed
Identification Number. < S
TYPE I WALL SECTION SECTION WALL SECTION SECTION Covers With And Without Ribs — s
Shall Bear The Same #2/2 S |-
TYPE H TYPE 'ZZT Identification Number BOTTOM VIEW © S
For Manholes . © |2
For Curb Inlets Types 1,2, 3,& 4 For Curb Inlets Types 7 & 8 Sl e
‘e r-ni L. |3
[ - - | =
C N kid Surf a |
over, Non skid Surfoce
) *
—3
‘ ‘ n . 7.
-‘3 I-g3" Ribs ( Optional )
[ —
¢ N f /- //2,” 1
" w \
359 Standord SECTION
#
‘ 24" ‘ Z1e" Cover COVER FOR ALL FRAMES
= /" s | 4
Rl Ze = DO WEIGHT OF CASTINGS
[ [ ] A adln dfa,Y 2' OPENING 3'OPENING
T : ? FTr;:;e Frome Cover Frome 2-Piece Cover
(5td.) Inside Outside | Total
Q I /55 Lbs. | 190 Lbs.| 220 Lbs.| 190 Lbs.|220 Lbs.| 4/0 Lbs.
2-PIECE COVER > I |45 Lbs.| 190 Lbs.|255 Lbs.| 190 Lbs. | 220 Lbs.| 410 Lbs.
g 90 Lbs. | 190 Lbs.| 180 Lbs.| 190 Lbs.| 220 Lbs.| 410 Lbs.
NOTES ( FRAMES, AND COVER) STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
I. The 2i12% cover is to be used for all fromes Types I, IT, IIT ond
Pickholes

by N Names | Dates Approved By
deep seated fmr{:;_e‘s t/);)/ydl.mhe? ;p;c:fff;calt_/y qal/ed for in the — /A a ﬁ{a K
CAST IRON FRAMES plans or 0’5 Sf)eCI ically directed by ! e ngmee'r. ‘ esigned By SETRITATPTT Engmf‘e”}" A
2. Use the 2'-0" cover, unless the 2-piece cover is called for in the plans. |Dbrawn By HSD | 0s/82 | Revision Sheet No Index No
Checked By | /BW | 06/82 00 lof 6 20/ |

For Use With Types I, Il And IIT Frames

With 3'-0" Opening

2-PIECE COVER

the 2 -R,‘eoe Cover, and is the replacement cover for all previous frames
with 134" deep seats (traffic type ). The 185 Ib. cover ( non-

traffic type ), 1984 Roadwoy and Traffic Design Standards Index

No. 201, is the replacement cover for existing fromes with 3

deep seats. Installation of frames with 3 deep seats is not ,
permitted. The 185 Ib. covers are to be placed in existing %

SUPPLEMENTARY DETAILS FOR
MANHOLES AND INLETS

$EEBSESY TIMESSS$6$



Chain Connection To Grate

Grate( s)

Jam Nut, Nut And Washer
On Straight Bolt —

Note:

N

L

m@}::,
[
B

14" 2"Chain & #' Cold Shuts.

See Table For Lengths. When
Chaining Two Grates Together
Provide Adequate Loop For
Easy Handling.

Cold Shut

4"®@ x 1" Dia. J-Type Or Threaded
Straight Eye Bolt

[~ Half 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 Bo};fs of Cgain Hondling & Remorks
ar (MBI ! 4'-0" Slide & Spin
(MB) 2 ! 4'-0" Slide & Spin
(MB) 3 2 2 @ 4'-0" | Slide & Spin
(MB) 4 2 2 @ 4'-0" | Slide & Spin
(MB) 5 2 2 @ 4'-0" | Slide & Spin
218 (BW) / 3'-8" Slide Or Slide & Spin
219 (BW, RGD ) / 4'-0" Slide & Spin
220 S / 4'-0" Slide & Spin
a2l % / 4'-0" Slide & Spin
230 A / 3'-0" Slide
231 B / 5'-0" Slide & Spin
232 C / 2-6" Slide & Spin
D / 2'-6" Slide & Spin
E 2 2 @ 2'-6" | Slide & Spin
H 2 2 @ 2'-6" |Flip Ctr. Grate and Slide & Spin Single Free Grate
/@ I'-6" |Ctr. Grate To One End Grate
233 F / 3'-6" Flip Or Slide & Spin
G / 6'-0" Slide
2"-0" Lifting Loop
234 J / 4'-0" Slide & Spin

EYE BOLT AND

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. )

I ———

o of

o o

CHAIN FOR LOCKING GRATES TO

Fill In Entrance.

4" PVC Pipe, 45° Lateral And Stubs

Grout Seal or Integral Cast

sediment control at inlet.

TEMPORARY DRAINS FOR SUBGRADE AND BASE

Prior To Placing Base Material
Remove Riprap, Cement PVC Cap
On Lower Stub And Place Compacted

Riprap Entrance

/ Top Of Subgrade

Tongue & Groove
Joint To Match

Concrete Or A%k / N A"—“h
8" Brick. See )
N Note 3. i e
| N o= 2' Min. s
?_\,Sz\l 2'-8" Mox T < g 2 Wi
i 4 . ongue & Groove X |3 n.
L k" o0 g Joint To Match =~ ™ " gu
2 Optional Key z || Thickness Of - Riser 2'-8" Max.
— ser
. Structure Wall ! 3'-6" Or 4' Dia. |/ Riser
10° Draft — BRICK OR CONCRETE Riser % 3-6" Or 4' Dia.
SECTION PRECAST CONCENTRIC CONE PRECAST ECCENTRIC CONE
Note: See Slab Designs Index 200.
TYPE 8
TYPE 7
NOTES (TOPS)
I. Manhole top Type 7 slabs shall be of Class II concrete.
Concrete as specified in ASTM C47r8 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 . A
concrete construction or brick construction. For concrete Typical Location
construction, the concrete and steel reinforcement shall For Bottom Slab
be the same as the supporting wall unit. An eccentric Without Sump | ™ _
cone may be used.
4. Manhole tops shall be secured to structures by optional I
construction joints as shown on Sheet 3 of 6. I
5. Substitution of manhole top Type 8 for manhole top Type 7 I
is allowed provided that minimum dimensions shown above are
not reduced. - — ?
— — — _‘ .3
88~
DESIGN NOTES N
. N =0
e Dia. Varies Q2
I. Manhole top Type 8 should be specified in the plans when depths (12" Std. 1~ |3
shown above can be maintained. 2
INLETS —
1" Galvanized Hardware Cloth —— %
Filter Fabric Wrap No. 4 Coarse Aggregate 2'x 2'x 2’ /g B
Required on Grouted . .
Masonry Pipe to Structure Joint Filter Fabric ———
Seal 12" .
\Z’;é ___‘(Mm.) NOTE: Sump bottom appropriate for all manhole and inlet types.
. | — Cost for sump bottom to be included in the contract unit
Pipe to be placed price for inlet or manhole.
in approximate center
of opening. SUMP BOTTOM
s
Ry o // Grout
- s "
. M"." ) o g”’-) Soil compacted to g Per Ft. ——|
- (Min.) density required in
section 125 described 7 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
// as Bedding Zone. ROAD DESIGN

Note: Grout to consist of 3:1Sand-Cement Mixture or any Class Concrete.
FOR ALL STRUCTURES UNLESS EXCLUDED BY SPECIAL DETAIL

ALL PIPE TYPES
DRAINAGE STRUCTURE INVERT

Note: Cost of pipe, fittings and sandbagging to be included in the
contract unit price for inlets. See Index No. /02 for

SUPPLEMENTARY DETAILS FOR

MANHOLES AND INLETS

A AW L e

State Drainage Engineer

Names | Dates | Approved By
Designed By HLB 04/75
Drawn By Revision Sheet No
Checked By | LWF | 04/75 00 2 of 6
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For Structure Type See Plans

|| 7

I"Min, Clearance Between Qbstruction
——1—___ And Flow Line Of Qutlet Pipe, Also
Normal Flow Channells Not To Be
Constructed When Obstruction 15 Below

Crown Of COutlet Pipe.

)

RV
{

Joint

A ——
NOTE: No joints allowed inside the Condition I structure.

CONDITION I

For Structure Type See Plans

A =
=T Joint PermittedT—
Within Sleeves

Continuous Weld

/( Watertight )

\ <~ — A I |

N T (1
* = RV *
\ \
™~ Cradte

Steel, Cast Iron
or Ductile Iron
Half Sleeves

A =<—
See Similar Dimension Above

NOTE: Only water mains will be allowed to pass through
a Condition II structure.

CONDITION IT

2'min. one side of utility,
I"min. other side

Utility Pipe
[ or Sleeve

SECTION AA

DESIGNERS NOTE

"Sumped" conflict manholes shall not be used unless the system
is hydraulically designed to take in account the headloss
generated if the sump is completely blocked.

UTILITY PIPES THRU
STORM SEWER STRUCTURES

rop__z

o

Slab f

[

Bottom i
Slab

( NOTE: NOT APPLICABLE AROUND MANHOLE AND RISER OPENINGS )

REBAR STRAIGHT END EMBEDMENT
FOR TOP AND BOTTOM SLABS

Cold
Cast
Joint

Inside
Face

Dowel.

Cold
Cast
Joint

|~—Dowe/

Grout

TOP SLABS TO WALLS

—N—1—

Inside
Face

Outside
Face

Grout

WALL JOINTS

Grout

Continuous
Reinforcement

hl < 0.75h ( min. }
hyz 0.75h (min. )

Then (Reg'd)

h 2 0.4H

h =h (min.}

} pl (c) } | 5 (e) |
| o | h=h( ‘
\ \ >h (min. )
VRN
_‘4 L Minimum Value For h
h min < h 2 0.4H h (min. )|Box Or Riser Diameter
/:_Ou /'-0" & 4'-0"
Segments moy be inverted. Maximum opening for pipe /-6" 5-0" & 6'-0"
shall be the pipe 0.D. plus 6". If h can not be attained, 2'-0" >6'-0"

then a top or bottom slab must be attached to the segment
as shawn below.

SEPARATE RISER SEGMENTS WITH CONSTRUCTION JOINTS OTHER THAN DOWEL OPTION

| |
Dowel Construction Joint \ HL \
Or Continuous Cast Only I

J

h2zero
(h min 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

Or Dowels
Cold Cast
Grout Joint

Grout f
T

BOTTOM SLABS TO WALLS

I. 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.

2. All grouted joints are to have a maximum thickness of 1".

3. Keyways are fo be a minimum of [4"deep.

4. Joint dowels are to be #4 bars, 12" long with a minimum of 6 bars per joint
approximately evenly spaced for circular structures or 2 bars per side at
approximate quarter points for rectangular. Bars are to be placed approximately
6" into fresh concrete leaving the remainder to extend into the secondary
cast. Welded wire fabric may be substituted for the dowels bar in
accordance with the equivalent steel area table on Index 20!, Sheet 4.

5. Minimum cover on reinforcing bars is /é".

o

Joints between wall segments and between wall segments and top or bottom slabs

may be sealed either by preformed plastic gosket material using the procedures
given in Section 430-7.3 or by grout.

7. Approved product inserts may be used in lieu of dowel embedment.

OPTIONAL CONSTRUCTION JOINTS

Slab Thickness

GENERAL NOTES

I. 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 AI85, and deformed
welded wire fabric shall comply with ASTM A497.

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

¢) Wire fabric shall be continuous around the box, spliced at quarter point(s)
with overlap of not less than the spacing of the cross wires plus 2".

2. For equivalent steel greas for precast drainage structures, see Sheet 4.

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

4. Welding of splices and laps is permitted. The requirements and restrictions
placed on welding in AASHTO M259 shall apply.

5. Rebar straight end embedment or peripheral reinforcement may be used in lieu of ACI standard
hooks for top and bottom slabs except when hooks are specifically called for in plans or
standard drawings.

6. Concrete as specified in ASTM C478, (4000 psi) may be used in lieu of Class I and
Class II concrete in precast items monufactured in plants which are under the 'Standard
Operating Procedures For The Inspection Of Precast Drainage Products'.

7. Maximum opening for pipe shall be the pipe o.d. plus 6". Mortor used to seal the pipe into the
opening will be of such a mix that shrinkage will not cause leakoge into or out of the structure.

8. For pay item purposes, the height used to determine if a drainage structure is less than
or greater than 10 feet shall be computed using (a) the elevation of the top of the manhole lid,
(b) the grate elevation or the theoretical gutter grade elevation of an inlet, or (c) the outside
top elevation of a junction box less the flow line elevation of the lowest pipe or to top of

sump floor.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
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For Depths 13' To 15
The Two Lower Bars

In Eoch Wall Spaced
@ 10" Ctrs.

3"

é"— 41_2”
- e
. #4.6 9" Ctrs. | o
#4 @ 8" Ctrs.
.I_Ll__Ll_ —A 8 _ 8 8

16"

6"

6! 3'-10"

PARTIAL SECTION AA

PARTIAL SECTION BB

DITCH BOTTOM INLET TYPE B

_LLI__I_I__I_I_

3"
2
3'-10" 16"
#4 @ 8" Cirs.
#4 @ Il" Ctrs.

PARTIAL SECTION AA

INDEX 23I

3.3

PARTIAL SECTION BB

GUTTER INLET TYPE S

INDEX 220

6"

40"

#4 0 8" Cfr&\

L] L] L] - - \ L]

6"

PARTIAL SECTION AA

6"

6"

6"

26"

6”

For Depths 13'
To I5' The Two
Lower Bars In
Long Walls
Spaced @ 10"
Ctrs.

PARTIAL SECTION BB

DITCH BOTTOM INLET TYPE F
INDEX 233

3"

3'-i0"

#4 @ 8" Ctrs.
/ #4 @ II" Ctrs.

_'_l‘l s . s

6"

PARTIAL SECTION AA

3.3

6"

PARTIAL SECTION BB

GUTTER INLET TYPE Vv
AND DITCH BOTTOM INLET TYPE J

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 15",
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 ond details, the referenced index drawings apply. When these precast units are used
inconjunction with Alt "B" Structure Bottoms, 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 C478 shall be used for structures constructed
to these details.

Reinforcement can be either deformed bar reinforcement or welded wire fabric. Bar reinforcement
other than 40 ksi may be used, however only two grades are recognized; Grade 40 and Grade

60. Welded wire fabric, including deformed welded wire fabric, will be recognized as having a
design strength of 65 ksi. The area of reinforcement required may be reduced in accordance with
the Equivalent Steel Area Table provided. For bars and spacings not given, the steel area
required can be determined by the following equations:

Grade 60 Steel Area = As60 =% x Asw

Welded Wire Fabric Steel Area = A; 65:4 x A0

In no case will fabric with wires smaller than W3.! or spacings greater than 8" be permitted. Bar
reinforcement shall show the minimum yield designation grade mark of either the number 60 or
one (1) grade mark line to be acceptable at the higher value. Maximum bar spacing shall not be
greater than two (2 ) times the slab thickness with @ maximum spacing of 12" or three (3 ) times
the wall thickness, with a maximum spacing of 18",

EQUIVALENT STEEL AREA TABLE
GRADE 40  |EQUIVALENT GRADE 60 EQUIVALENT 65 Ksi
REINFORCING BAR| REINFORCING BAR WELDED WIRE FABRIC
Bar Size & Steel Bar Size & Min. Steel . . Min. Steel
Spacing Area Spacing Area Style Designation Area
#4 0 12" CCEW| 0.20 | #3 o 95 CCEW| .1333 37 3 -W3 X W3 or | 1230
4" x 4"-W4.5 x W4.5 or
6" x 6"~ W6.5 x W6.5
#4 © 9" CCEW | 0.267 [*4 @ 134 CCEW| 1778 3% 3"-W4.5x W45 or | 64
or 4" x4"-W5.5 x W5.5 or
#3 @ 7" CCEW 6" x6"-W8.5 x W8.5
#, " # "
6 @ 6" CCEW | 0.88 | #5 @ 6" CCEW| .5867 4 dTWE0 W20 or | 595
or 6" x6"-W30 x W30
#6 @ 9" CCEW
#7 ® 6" CCEW | .20 | #6 @ 65 CCEW| .80 7385
or 4" x 4" -W26 x W26
#7 @ 9" CCEW

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
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6"

2'-0"

6"

PARTIAL SECTION BB

DITCH BOTTOM INLET C
INDEX 232

32,::

-

#4 @ 9" Ctrs. For

Depth< 9'

#46 6" Ctrs.
For 9'< Depth < I5'

. 3-0"

6"

PARTIAL SECTION BB

6"

6"

PARTIAL SECTION BB

3o 6" 6" 40"
o
PARTIAL SECTION CC
6" 6 -7" 6"
#4 @ 12" Ctrs. For Depth< II'
#4 ® 10" Ctrs. For Il'< Depth < /5'
. . . » . ‘ ia

INDEX 232

PARTIAL SECTION CC

DITCH BOTTOM INLET H (3-GRATE)

6"

4"

6"

PARTIAL SECTION CC

DITCH BOTTOM INLET D

Gy
NI~

INDEX 232
34
#4 @ 9" Ctrs.
For Depth <9'
#4 @ 6" Ctrs.
For 9'< Depth< I5' N
6"

- 3-0"

- 6"

#4 @ 8" Ctrs. —]

PARTIAL SECTION BB

6 3-0" & 6] 46" 6"
Sof
PARTIAL SECTION BB PARTIAL SECTION CC
DITCH BOTTOM INLET E
INDEX 232
6" g'-9" 6"
#4 6 10" Ctrs.
- - - L] L] L] . [} ) L] iD

PARTIAL SECTION CC

DITCH BOTTOM INLET H (4-GRATE )
INDEX 232
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6" 4'-0"

#4 @ 8" Ctrs.

#4 Dowels

a3 Per siee | ||

L2

PARTIAL SECTION AA

2 Per End
10 Total i
6" 6" 2'-0" _i" 6" 4'-0" ‘i"
L] L] @ @
For Depths 13" To I5'
The Two Lower Bars . Y o
' * In Each Wall Spaced #4 @ 4% Ctrs.
- At 10" Ctrs.
©

J_ﬂ_ﬁ_ﬂ_ﬂ_ﬁ_ﬂ_ﬁ_ﬂ_Lﬂ_ﬁ_ﬂ

PARTIAL SECTION BB

MEDIAN BARRIER INLET TYPES 1& 2

4'-0" 5"

6" o5t

INDEX 2I7

6"

#4 @ 6" Ctrs. ¢

6"
e

PARTIAL SECTION AA

PARTIAL SECTION AA

=

4'-10"

6"

For Depths 13" To I5'

s |~ The Two Lower Bars

In Each Wall Spaced
At I0" Ctrs.

#4 © 34" Ctrs.

PARTIAL SECTION BB

MEDIAN BARRIER INLET TYPES 3,4,& 5

3"

6 n 6"

For Depths 13' To 15
,— The Two Lower Bars
In Each Wall Spaced
At 10" Ctrs.

PARTIAL SECTION BB
BARRIER WALL (RIGID) (C & G)

INDEX 2I9

36"

6"

5]

PARTIAL SECTION AA

6"
e

PARTIAL SECTION BB
STRUCTURE BOTTOM TYPE P

INDEX 200
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I

Rigid Pavement
( Doweled Joints And Good Condition )

~

{

Minimum
Cover

RIGID PAVEMENT

Flexible Pavement Or

Rigid Pavement [ Joints Not Doweled
Or Poor Condition ( Fractured) 1 \

{

{

Bottom Of Base

— Minimum Cover

—— Extra Material

See Detail Right.

MINIMUM
PIPE TYPE/SIZE & SHAPE | 7
CONCRETE (See Note 6)
Round & Elliptical 6"
CORRUGATED STEEL
/5"-72" Round & Arch Equiv. 9"
78" & Larger Round & Arch Eq. 5"
CORRUGATED ALUMINUM
15"-72" Round & Arch Equiv. 9"
78"-102" Round & Arch Equiv. /5"
108" & Larger Round 18"
CORRUGATED POLYETHYLENE
15"-48" Round 9"
POLYVINYL CHLORIDE
15"-48" Round 9"

GENERAL NOTES

The tabulated values are recommended minimum dimensions to withstand anticipated

highway traffic loads. Additional cover may be required to support construction

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.
Less than the tabulated minimum cover may be used provided suitable method (s )

are detailed in the plans.
. Values shown in parentheses ( ) are for 3" x1" corrugations which must be specified
to utilize the lesser cover.

The tabulated values in the brackets [1 apply to Type |-R (Spiral Rib) pipe
which must be specifed to utilize the lesser cover.

o
FLEXIBLE PAVEMENT
MININUM
PIPE TYPE/SIZE & SHAPE
CONCRETE (See Note 6)
Round & Elliptical 6"
CORRUGATED STEEL
12"-30" Round 2" re"]
36"-48" Round 18" (12" ) [15"]
54"-72" Round 21" (15" ) [18"]
78"-96" Round (18") rer"]
102" & Larger Round (24") [33"]
15"-30" Arch Equivalent 18" [18"]1
36"-48" Arch Equivalent 24" (12" ) [18"]
54"-72" Arch Equivalent 27" (15" ) [24"]
78"-96" Arch Equivalent (18" ) [30"]
102" & Larger Arch Equivalent (24")
CORRUGATED ALUMINUM
12"-24" Round 15" [12"]
30"-48" Round 18" (12" ) [18"1
54"-72" Round 24" (18" ) [24"]
78"-102" Round (24" ) [30"]
108" & Larger (30")
15"-24" Arch Equivalent 24" [21"]
30"-48" Arch Equivalent 27" (15" ) [24"]
54"-72" Arch Equivalent 30" (18" ) [er"]
78"-90" Arch Equivalent (24") [30"]
96" -102" Arch Equivalent (30")
CORRUGATED POLYETHYLENE
15"-48" Round 15"
POLYVINYL CHLORIDE
15"-48" Round 15"

May Be Required.

Unpaved\

Minimum
Cover
UNPAVED
MININUM
COVER
PIPE TYPE/SIZE & SHAPE | coumeRciAL | cousbReiaL
CONCRETE (See Note 6)
Round & Elliptical 9" 3"
CORRUGATED STEEL
12"-30" Round 18" [15"] 2" [12"1
36"-48" Round 8" (12") [15"1 (/2" (12" 1 [12"1
54"-72" Round 18" (12" ) [15"] |I5" (12" ) [12"]
78"-96" Round (18") r27"1 (12" ) ri2"]
102" & Larger Round 24" [33"] 18" [21"1
15"-30" Arch Equivalent 18" [18"1 2" ri2"1

36"-48" Arch Equivalent

24" (12" [21"7

18" 12" ) [15"]

54"-72" Arch Equivalent

30" (18" ) [24"]

24" (12" ) [18"7

78"-96" Arch Equivalent (24" ) [er"] (18" ) r21"1
102" & Larger Arch Equivalent (30") (24" )
CORRUGATED ALUMINUM
12"-24" Round 21" rei"i 15" [15"]
30" -48" Round 24" (18" ) [21"1 (18" (12" ) [I15"]
54"-72" Round 30" (24" ) r2r"1 24" (18" ) r21"]
78"-102" Round (30") [33"] (24" ) r2r"]
108" & Larger 36" 30"
15"-24" Arch Equivalent o7" [24"] 24" [21"]

30"-48" Arch Equivalent

33" (21") ra2r']

2r" (15" ) [21"]

54"-72" Arch Equivalent

36" (24") [30"]

30" (18" ) [24"]

78"-90" Arch Equivalent (30") [36"] (24" ) [30"]

96"-102" Arch Equivalent (36") (30")
CORRUGATED POLYETHYLENE

15" -48" Round 21" 5"
POLYVINYL CHLORIDE

15"-48" Round 2" /5"

5. Commercial and noncommercial refers to typical vehicular utilization of unpaved
roods and drives where rutting and cover displacement may occur.

6. For Pipe Closs S with dioameters of 12" to 30",
the minimum height of fill measured from top of finished

grade to outside top of pipe is 3 feet.

MINIMUM COVER FOR CONCRETE, STEEL, ALUMINUM, POLYETHYLENE AND POLYVINYL CHLORIDE PIPE

Bottom of Base

~.

€ . .

N Friable Base Material
2" 2"

The cost of furnishing and installing the extra base material

shall be included in the cost of the culvert.

FRIABLE BASE

Bottom Of Base\

/ Coarse Aggregate

The coarse aggregate shall be placed in € inch lifts and compacted
sufficiently as to be firm and unyielding. The coarse aggregate
shall be gravel or stone meeting the requirements of Section

90/-2 or 90I-3 respectively. The gradation shall meet Section 90! -6,
Grades 4, 467, 5, 56, or 57 unless restricted in the plans. The filter

fabric shall be Type D-3 (See Index 199 ).

The cost of furnishing

and installing the coarse aggregate and filter fabric shall be included

in the cost of the culvert.

ASPHALTIC CONCRETE BASE

Note: Extra material is required when cross culverts are
located on facilities subject to high speed traffic
(> 55 mph) or high traffic volumes ( > 1600 ADT )
and the cover is less than 12 inches For Concrete
Pipe, I5 inches For Corrugated Steel Pipe And I8 inches
For Corrugated Aluminum Pipe, Corrugated Polyethylene
And Corrugated Polyvinyl Chloride Pipe.

EXTRA MATERIAL FOR CROSS CULVERTS
UNDER FLEXIBLE PAVEMENTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

COVER HEIGHT

Names | Dates

Approved By

A AW L oo

State Drainage Engineer

Sheet No Index No

Designed By e 05/84
Drawn By PAES 09724 Revision
Checked By ECR G9,84 00

rof 5 | 205

PEEE8SYTIME $$6888




ROUND PIPE DIMENSIONS

ELLIPTICAL PIPE DIMENSIONS

ROUND PIPE INSTALLATIONS

Maximum Height of Fill (ft)

ELLIPTICAL PIPE INSTALLATIONS

PIPE Class | Class | Class | Class | Class | Class
DIAMETER S I T 1T v v
2"-30" 9 13 7 24 36 55
36"-54" 8 12 16 22 34 52
60"-78" 7 I 15 2l 33 51
84"-96" 6 10 14 20 32 49
Pipe Class S D-Load=650 Lbs/Ft/Ft(.01" Crack)
D-Load =950 Lbs/Ft/Ft (Ultimate )
Pipe Class I ~ D-Load=850 Lbs/Ft/Ft(.0!" Crack)
D-Load=1250 Lbs/Ft/Ft (Ultimate )
Pipe Class I  D-Load=1050 Lbs/Ft/Ft(.0" Crack )}
D-Load=1550 Lbs/Ft/Ft(Ultimate )
Pipe Class I D-Load=1350 Lbs/F1/Ft (.0 " Crack )
D-Load=2I00 Lbs/Ft/Ft(Ultimate )
Pipe Class IV D-Load=2I00 Lbs/Ft/Ft (.0!" Crack)
D-Load= 3150 Lbs/Ft/Ft (Ultimate )
Pipe Class ¥ D-load=3/50 Lbs/Ft/Ft(.01" Crock)

D-Load = 3650 Lbs/Ft/Ft (Ultimate )

(All Sizes )
Maximum Pipe Beddin
Installation | Height Of Fill P g
(Ft. ) Class Class
/-6% HE IT* c
7-10 HE IIT C
Horizontal I-16 HE IV c
7+ Special Design |Modified
/-6%* VE IT* o
7-10 VE IIT c
Vertical I-16 VE IV C
17+ Special Design |Modified

Equiv. Wall Thickness (In. }*
Dia. Area Classes II, Ill, IV, ¥
tin.) | (Sq. Ft.)| A WALL| B WALL|C WALL

2 0.8 12 2 NA
/5 1.2 1% 2% NA
18 1.8 2 2% NA
24 3.1 2% 3 33
30 4.9 23 34 41
36 7.1 3 4 43
42 9.6 34 41 54
18 12.6 4 5 53
54 15.9 1% 54 64
60 19.6 5 6 63
66 23.8 54 6% 71
72 28.3 6 7 73
78 33.2 6% 7% 8%
84 38.5 7 8 83
90 44.4 73 83 9%
9% 50.3 8 9 93
102 56.7 8% 95 10 4
108 63.7 9 10 103
114 70.9 9% — —
120 78.5 10 — —

* For Informational Purposes Only

Op

Do Not Specify Wall
pWa/)//

tion B

hickness
s Industry Standard

Nominal Dimensions Wall
Horiz. | Vert. ) Thickness
Equiv. Closses
Rise |Span|Rise |Spon| Dia. | Ared | we g Iv
(In.J)|(In. )| (In.)|(In. )| (In.) |(Sq.Ft. )| ve m m, Ix
NA | NA | NA | NA | 12 NA NA
2| 8|8 2| 5 1.3 2%
14 | 23 | 23 | 14 18 1.8 23
9 |30 |30 | 19| 24 3.3 33
24 | 38 | 38 | 24 | 30 5.1 33
29 | 45 | 45 | 29 | 36 7.4 4}
34 | 53 |53 |34 | 42 10.2 5
38 | 60| 60 |38 | 48 2.9 5%
43 | 68 | 68 | 43 | 54 16.6 6
48 | 76 | 76 | 48 | 60 | 20.5 6%
53 | 83 | 83 | 53 | 66 | 24.8 7
58 | 91 | 9 |58 | 72 | 29.5 7%
63| 98|98 |63| 78 | 346 8
68 | 106 | 106 | 68 | 84 | 40.1 8%
72l 3|3 | vz | 90 | 46. 9
77 |2t | 7| 96 | 52.4 9%
82 | 128 | 128 | 82 | 102 | 59.2 10
87 136 | 136 | 87 | 108 | 66.4 103
92 (143 | 143 | 92| 14 | 74.0 I
97 | 151 | 15 | 97 | 120 | 82.0 I3

PIPE

POLYETHYLENE  PIPE

DIAMETE

R

HEIGHT OF MAXIMUM FILL (Ft)

2" -48"

6'

For Informational Purposes Only

Note: At the option of the pipe supplier or the contractor, a

Pipe Class with greater strength may be substituted for
the Pipe Class designated in the plans.

Pipe Class HE II

And VE IT

Pipe Class HE IIT

And VE IIT

Pipe Class HE IV

And VE IV

D-Load <1000 Lbs/Ft/Ft(.0l" Crack}
D-Load=1500 Lbs/Ft/Ft (Ultimate )

D-Load=1350 Lbs/Ft/Ft(.0l" Crack)
D-Load=2000 Lbs/Ft/Ft (Ultimate )

D-Lood =2000 Lbs/Ft/Ft(.0l" Crack )
D-Load=3000 Lbs/Ft/Ft (Ultimate )

*Note: HE ITand VE Il pipe required for depths of cover
less than 2'for 15", 18" and 24" equivalent.

DIMENSIONS

POLYVINYL CHLORIDE  PIPE

DIAMETER

HEIGHT OF MAXIMUM FILL (Ft)

12" -48"

6'

MAXIMUM COVER FOR PLASTIC PIPE

MAXIMUM COVER HEIGHTS

Note: Height of fill { maximum cover ) is measured from top
of finished grade to outside top of pipe.
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ROUND PIPE - 2%" x 4" CORRUGATION ROUND PIPE - 3" x I" CORRUGATION ROUND PIPE - 5" x I" CORRUGATION 3
Maximum Height Of Fill (Ft.) Maximum Height Of Fill ( Fi,) Maximum Height Of Fill (Ft.)
Sheet Thickness In Inches Min. Sheet Thickness In Inches Min. Sheet Thickness In Inches Min
( Gage ) Cover ( Gage ) Cover  Gage ) .
D Area | 0.064 | 0.079 | 0.09 | 0.38 | o0./68 D Area | 0.064 | 0.079 | 0.109 | 0.138 | 0.168 D Area [ 0.064 | 0.079 | 0.109 | 0.38 | o0..68 | Cover
(in) ltsq. Fro| ti6) | 14 (12) (1g) (8) |(F1.) (in ) |(Sq. Ft.)| (16) (14) (121 | 10y (8) | (Ft.) (in) |tSq. Ft.)| 1167 (14) (12) (10) (8) | (Ft.)
2 .79 100+ | 100+ NA NA NA 36 7. 8l 100+ 100+ NA NA 36 7./ 72 90 100+ NA NA
5 .23 100+ | 100+ NA NA NA 42 9.6 70 87 100+ NA NA 42 9.6 62 77 100+ NA NA
18 .77 100+ | 100+ 100+ NA NA 48 12.6 6 76 100+ | 100+ NA 48 12.6 54 68 95 100+ NA
21 2.40 100+ 100+ 100+ NA NA See 54 16.0 54 68 95 100+ NA ii:ef 54 16.0 48 60 84 100+ NA See
24 | 314 100+ | 100~ | 100~ | NA VA | speer 60 19.6 48 6l 85 | 0o+ na | DS 60 | 196 43 54 76 98 wa_| Sheel
30 4.9/ 85 100+ 100+ | NA NA lof 5 66 23.8 44 55 78 100 100+* 66 23.8 39 49 69 89 100+%
36 7. 71+ 88 100+ 100+ NA 72 28.3 40 51 7 9l 100+* 72 28.3 36 45 63 8l 100%
42 9.6 60+ 76 100+ | 100+ NA 78 33.2 37 47 66 84 100+% 78 33.2 33 4l 58 75 9o*
48 2.6 53 66 93 100+ 100+ 84 38.5 35 43 6l 78 100+% 84 38.5 3 38 54 70 85%
54 16.0 NS 59 82 100+ 100+* 90 44.2 32 40 57 73 s0* 90 44.2 29 36 50 65 80*
60 19.6 NS NS 74 95 100+ 9% 50.3 NS 38 53 68 84* 96 50.3 NS 34 47 6l 75%
66 23.8 NS NS NS 87 100+ 102 56.7 NS 36 50 64 79% 102 56.7 NS 32 44 57 70%
72 28.3 NS NS NS 79 or* 108 63.6 NS NS a7 6l 75% 108 63.6 NS NS 42 54 66
78 33.2 NS NS NS NS 90* 14 70.9 NS NS 45 58 71 14 70.9 NS NS 40 51 63%
84 38.5 NS NS NS NS 83%* 120 78.5 NS NS 42 55 67X 120 78.5 NS NS 38 49 60*
132 95.0 NS NS NS 50 6% 132 95.0 NS NS NS 44 54%
PIPE ARCH: SPIRAL RIB: §" x §'x 74 RIB SPACING PIPE ARCH-3"x1" (D@3 ang 5% x"@3 coRR, R Spac i i L SPG BE
PIPE ARCH: SPIRAL RiB: 3" x I"x il4"RIB SPACING Waximum Height AR RS LSS
PIPE ARCH - Zgn X g CORRUGATION Of Fill (Ft.) Maximum Height Of Fill (F1. )
3 22 Minimum ; Sheet Thickness In Inches Min.
. Maximum Corner
Maximum Height Equiv. S_heef Pressure Min ( Gage ) Cover
O Fill (F1.) .| Round Thickness| = F Cover D | Area [0.064 | 0.079 | 0409 | 0138 | 0.68
Minimum i Span | Rise | Pipe | Area |Required a.fl (n.)|(Sq. Ft. )| () | 4y | w2y | oy | 8y | (FH)
Equiv. Sheet Maximum Corner i tin) | tin) | tin) |rSq. Froltin) (Ga) | 4000 6000 | (F1.) 2 0.79 VA WA NA NA NA
Round Thickness Pressure - 0 | 3 36 7.0 |.079 (147 8 2 5 /.23 NA VA NA NA NA
Span | Rise | Pipe | Area |Required Las/5q. Ft. Cover 6 | 36 | 4 9.4 .09 (14 8 13 8 1.77 68 72 NA NA NA
tin) |(in) | (In) |(Sq. Ft.)|tIn) (Ga) 4000 6000 (Ft.) 53 2 78 2.3 |.079 (14) g 3 2 2.40 58 62 100+ VA VA
7 13 15 1.1 .064 (16) 2 14 60 46 54 5.6 079 (14) 8 13 24 3.4 5/ 72 100+ NA NA
2 15 18 1.6 |.064 (167 10 4 66 | 5/ 60 9.5 |.079 (14) 9 13 30 4.9/ 4 58 97 NA NA
24 | 18 2l 2.2 |.064 (16 4 13 73 | 55 | 66 23.2 |.079 (14) I 16 36 7 34 48 8l NA NA | see
28 | 20 | 24 2.9 |.064 (16) 5 I 8l 59 | 72 27.4 |.079 (14) n 7 See 42 9.6 29 4 69 NA NA | Sheet
5 |24 | 30 45 |.064 (16) NS ! See & | 63 | 78 320 |.079 (14) 10 16 Sheet 8 | 126 2 36 6l NA Na | 1of 5
2 |2 | 36 65 |.064(16) NS 7 Sheet 95 | &7 | 84 37.0 |.079 (14) I 17 lof 5 54 | 160 23 32 54 NA NA
9 | 33 42 8.9 |.079(14) NS 6 lof 5 03 | 7 90 42.4 .09 (12) 10 15 60 /9.6 NS 29 49 NA NA
57 | 38 48 Ie ].109 (12) NS 8 ne | 7s 9% 48.0 |.09 (12) 0 16 6 | 23.8 NS 2% 44 NA NA
64 | 43 54 4.7 1109 (12) NS 9 u | 79 102 54.2 |.09 (12) 10 15 7o | 28.3 NS 24 40 NA NA
7! 7 60 8.1 |.138 (10)@ NS 0@ 128 | 83 108 60.5 |.38 tI0) 9 14 78 | 332 NS NS 37 NA NA
w52 66 2.9 |68 (8)* @) 5 0@ 137 | 87 14 67.4 |.138 (10) 8 13 84 38.5 NS NS 35 NA NA
83 57 2 26.0 |.I68 (8% @ > 0 @ 142 9/ 120 74.5 |./68 (8) 7 2 90 44.2 NS NS 32 NA NA
9% 50.3 NS NS 30 NA NA
02 | s6.7 NS NS 29 NA NA
108 63.6 NS NS o7 ® NA NA

@ = 51" xui ony.

Notes:

Increase the minimum cover values shown on
Sheet 1of 5 by 6" 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 )

(1) Limited ovailability of this product. Check

availability before specifying ( generally limited
to 3" x 1" corrugation pipe arch fabricated from
60" and smaller diameter 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.

5" x 1" corrugated pipe is currently not
manufactured for the Florida market. Check
availability before specifying.

109 in. (12 gage ) for spiral rib, 8' maximum cover,
3°x 1" x U3 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 1 of 5 by 6" for gage aond size combinalions

below the heavy lines.

ROUND PIPE -2§" x 4 CORRUGATION ROUND PIPE - 3" x I" CORRUGATION
Moximum Height Of Fill (F1.) Moximum Height Of Fill (F1.)
Sheet Thickness In Inches ( Gage ) Min. Sheet Thickness In Inches (Gage ) Min,
D | Area o060 | 0.075 | 0.05 | 0.35 | 0.64 | cover D | Area [0.060 | 0.075 | 0.05 | 0.135 | 0..64 | Cover
(in) [Sq.Ft.)| (i6) (14) (12) (10) (8) (Ft.) tin) ltsq. Fr.) (16) | 14y | (12) | (10) (8) tFt)
2 0.8 90 100+ NA NA NA 36 7.1 33 42 60 NA NA
5 L2 72 90 NA NA NA 42 9.6 28 36 5 NA NA
18 1.8 59 75 100+ NA NA 48 2.6 24 3/ 45 58 NA
2 2.4 52 65 92 NA NA 54 /5.9 21 28 39 5/ NA
24 3.1 44 56 79 NA NA 60 19.6 9 24 35 %6 NA
30 4.9 350R 44 63 NA NA Ssheeeer 66 23.8 15 DR 22 32 42 51 See
36 7.1 NS 36 0r 52 68 NA Tof 5 72 28.3 NS 20 0R 29 38 47 Sheet
42 9.6 NS NS 44 0R 58 NA 78 33.2 NS 15 0R o7 35 43 lof 5
48 12.6 NS NS 380R 50 0R 6/ 84 38.5 NS NS | 240r 32 40
54 15.9 NS NS 3408 | 450m | 540m % 44.2 NS NS | 230 30 37
60 19.6 NS NS NS 390R | 49 0R % 50.3 NS NS | 2ioR 28 DR 34
66 23.8 NS NS NS NS 44 DR 102 56.7 NS NS NS 26 0R 32
72 28.3 NS NS NS NS 40 DR 108 63.6 NS NS NS 240R 300R
114 70.9 NS NS NS NS 28R
120 78.5 NS NS NS NS 27 0R
! | n
PIPE ARCH - 2 f X ZI CORRUGATION @ PIPE ARCH - 3" x I" CORRUGATION © @
Moximum Height Moximum Height
Of Fill(Ft.) Of FilI(Ft. )
Minimum Minimum
Equiv. Sheet Maximum Corner . Equiv. Sheet Maximum Corner ,
Round Thickness |pressure-Lbs/Sq.Ft| MM Round Thickness | Pressure - Lbs/Sq.F1 Min.
Spon | Rise | Pipe | Areq |Required Cover Spon | Rise | Pipe | Area |Required " | Cover
tin) | (In) | (in) |(Sq. Ft.)|(In) (Ga) 4000 6000 (F1,) (in) | (in) | (in) |(Sq. FL.2|(In) (Ga)| 4000 6000 |(Ft.)
17 13 /5 1.1 060 (16) 12 15 40 3 36 7.0 060 (16} 8 12
21 5 8 1.6 |.060 (1) 10 14 % | 36 | 2 o2 |.080 (559 P 3
24 | 18 2l 2.2 |.060 (16) 7 13 53 | 4 43 2.3 |.060 (/6) 8 13
28 | 20 | 24 2.9 |.075 (14) 5 i 60 | 46 | 54 56 |.075 (14) 8 13 See
35 | 24 30 4.5 |.075 (14) NS 7 s 66 | 5/ 60 9.3 |.075 (14 8 /3 Sheet
2 | 2 36 6.5 |.105(12) NS 7 Sheet 73 | 55 | 66 23.2 |.105 (12) I /6 lof 5
49 | 33 42 8.9 |.05(12) NS 6 lof 5 8l 59 72 774 |05 (12) m 7
LA L 16 |.135 (10) s 8 &7 | 63 | 78 | 32u |05 (i) 0 16
64 | 43 | 54 4.7 |.135 (10) NS 9 95 | 67 | 84 37.0 |05 (i2) " 7
7! v 60 8.1 | .164 (87 NS 10 03 | 7 90 42.4 |35 (i0) 10 15
|52 66 2.9 |.64(8) NS 10 ne | 75 | 9 48.0 |.35 (107 10 16
85 | 57 72 260 |./64(8) NS 9 mw | 79 | 102 542 | .64 (8) 10 15

MAXIMUM COVER FOR CORRUGATED ALUMINUM

Height of fill ( maximum cover) is measured from
top of finished grade 'o 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

ALLOY ROUND PIPE AND PIPE ARCH

ROUND PIPE - 'SPI/?AL RIB
RIB SPACING (3'x 3" x74")
Maximum Helght Of Fill (Ft.)
Sheet Thickness In Inches Min.
(Cage ) Cover
D Area | 0.060 | 0.075 | 0.105 | 0.135 0.164
(in.)|(Sq. Fr.o| (i) | (e | 120 | ti0) (g)| (F1)
2 0.79 NA NA NA NA NA -
5 23 | 630 ar)| wa | wa NA 22} - WotE
18 177 55 76 NA NA NA Special installation required.
2 | oo [ o | e | mm | et 0 A0 S S
24 3.4 i 57 NA NA NA and monufacturer's recommendations.
30 4.9 33 DR| 45 73 NA NA
36 7.1 27 @) 38 DR 6! NA NA See
42 9.6 NS 32@) 52 NA NA Sheet
48 2.6 NS NS 46 65 NA lof 5
54 16.0 NS NS 40 DR| 57 NA
60 19.6 NS NS 36@)] 52 NA
66 23.8 NS NS NS 47 DR NA
72 | 28.3 NS NS NS 43’ @ NA
78 | 33.2 NS NS NS 39 @ NA
84 38.5 NS NS NS 34 @ NA
0 | 4.2 NS NS NS [30003)@]  Na
% | 50.3 NS NS ns  VErD@]  wa
PIPE ARCH - SPIRAL RIB
3n 3:1 "
RIB SPACING ( 3" x 5 x 73 )
Maximum Height
Minimum Of FilltFL.)
ggzl'::j 7,32:5455 Maximum Corner Min.
Spon | Rise | Pipe | areq |Required |Pressure-Lbs/Sa.Ft) cover
(In) | (in) | (in) |[(Sq. Ft.)|(In) (Ga) 4000 6000 | (Ft.)
16 14 5 L2 |.060 (16) 2 13
20 | 16 18 1.7 |.060 (16) 0 2
23 9 2l 2.3 |.060 (16) 7 I
o7 2l 24 3.0 |.060(16) 5 0
33 | 26 30 4.7 |.075 (14) NS 9
0 | 3 36 7.0 |.075 (14) NS 8 See.
%6 36 42 9.4 |.05 (/12 NS 8 lof 5
53 | 4 48 2.3 |.105 (12) NS 8
60 46 54 5.6 |.105 (10) NS 8
66 51 60 19.3 | .35 (10) NS 8
73 | 55 66 23.2 |35 110 )@ NS 8
8l 59 72 27.4 135 4010)@ NS 8

@ Limited availability of this product. Check availability

should identify any special handling, installation, backfill procedures, and
construction load restrictions which may be required. ( The review

performed by the designer does not relieve the contractor from analyzing

ond taking any necessasry precoutions required to protect partially or
completely constructed pipe from the equipment used during construction, )

(NOTE: The DESIGNER may use a thicker gage in lieu of the Design Review.) (4) Use of this size ond goge combination must be approved by the Stale 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.

(3 This size and gage combination must be strutted during installation per

manufacturers recommendations. Extra care will be required during handling

and installation,

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

COVER HEIGHT

Names

Dates| Approved By

Designed By

EGR

Af a %cﬁmw

State Drainage Engineer

09/85

Drawn By

HSD

Revision Sheet No Index No

09/85

Checked By

EGR

09/85 00 4 of 5 205

$6$3885Y TIMESS3886




Aluminum Structural Plate Aluminum Structural Plate Aluminum Structural Plate Aluminum Structural Plate
Height of Cover Limits* Height of Cover Limits* Height of Cover Limits™* Height of Cover Limils
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Round Shape - HS 20 Live Load Arch Shape- HS 20 Live Lood Underpass Shape- HS 20 Live Load Pipe -Arch Shape- HS 20 Live Load
Minimum Height of Cover (F1t.} Minimum Height of Cover { Ft.) Minimum Height of Cover (Ft.) Minimum Height of Cover (Ft.)
Digmeter |  Area Span | Rise | Area Sean | Rise Area X Span | Rise | Area 1.00 1.50 2.00 2.50 3.00 3.50
(Ft.-in.) | (sq. Fr.s | 100 Ft. | 150 Ft. | 2.00 Ft. | 2.50 Ft. | 3.00 Ff. | 3.50 Ft (Ft.-In. 3¢ Ft.-in. )|( Sq.Ft. )| 1.00 1.50 2.00 2.50 3.00 3.50 (Fto-in et |esa.rr| %0 -50 2.0 2.50 3.00 3.50 (Ft.-In. )|(Ft-In )| Sq-Ft)
N . 100 100
5-0 X 125 -100 Nl -100 100 100 30 9 r ,'1,255, (317 [?/O; {'l_;./o; [?ﬁ (3 61 | 59 |28 |iz5-m-18| .00 100 100 100 1100 67 | 5-8 |30 |.e5-m8| oo 100 100 100 100
(45) (31 (31) (31 (31) (31) 2? /% (29) (25) (25) (25) (257 (25) 6-11 | 5-9 | 32 25) (221 (22) (22) (22 (22)
5-6 23 125-11-18 .I00 .100 100 100 .100 53 3] 30 155718 100 100 100 100 100 7-3 | 5.1 |34 Li125-17-18|  .150 100 100 00 100
6-0 28 (37) (25) (25) (25) (25) (25) 6-0 1-10 8 J25-I-18 | .100 100 100 100 .100 6-3 6-5 52 (25) (22) (22) (22) (22) (22 7-9 | 6-0 |37 (22) (22 1197 (19) €19) (19)
2-4 10 (37) (25) 25) 25) (25) (25) 6-2 611 34 8-1 6-1 39
6-6 32 J25--18 | .00 100 100 100 100 29 | 3 eq | 73 | 3 351 63
- - 42 JA25-I7-9 | 125-IT-18 .100 .100 100 100
7-0 38 (32) (22) 2z t22) 122) (22) 3-2 15 6-3 | 7-9 39 8-10| 6-4 | 45 (9} (19) (7 ) () () (17)
- . 7-0 2-4 2 J125-IT-18 | 100 .100 100 .100 .100 6-5 8-/ 42
76 -25-I1-9 -150 100 .100 100 100 2-10 15 (32) (22) (22) (22) (22) (22) 33 [ 65 |47 r— 7
R ; ; - - 125-I7-18 |.125-II-27 25 100 .100 125-I7-9| .125-1-18 125 100 100 100
6-0 50 (28) (37 «9) (19) (191 (19) 33| B O B (14 () (14) (121 (12) 97 | 66 | 50 (17 () ) (15) (15) (15)
3-8 20 9-1l | 6-8 53
66 5 25 I2-9 | 125-1T+15 "30 -100 100 -100 8-0 21 | 125--9 | .50 100 100 100 100 20| 12 | m J50-IZ-18 | 125-T-27 | .50 25 25 0-3| 69 | % 75-I7-9| J25-m-18 |J25-I-27 | .00 7100 100
9-0 63 (257 (25 ) () e () 3.4 | 20 (28) (37) (19) (191 (19) (19) 3-0 | 120 | 124 (13) (137 (31 (13) (13) 0-9 | 6-0 | 58 (16) (161 (167 (14) (14) (14)
n-1 | 7-0 | 6
R I7- - 125 4-2 26
o 77!? R '12(5 zf,la (22) e i) b 3-8 | 12-4 | 133 J25-I7-9 |I25-C-27 | 125-I-27 |125--54 |.i25-1-54 ns | 71 | 64 125-I7-18 | J25-T-27 | 125 100 100
9-0 2. | 19 |.25-I-9 | Je5-I-18 100 100 100 100 -0 | 2. | 13 (12) (12) (12) (12) €12) -9 | 72 |68 (141 (14) (14) vzl (12)
. v - (25)
’,‘,’_3 32 MELES | 25 6 125 T2 ,",Zo, ,",ZO, ,’,?,O, 30| 2% e’ ar e [ a 14-6 | 13-5 | 155 125-17-9 |.125-17-27 | 425-1-27 |.125--54 |.125-I-54 23| 73 | 7 150-I7-18 | .125-I-27 150 100 100
(32) (20) (20) 4-8 33 -8 | 14-1 165 (i n o) o (i) 12-7| 7-5 | 74 (13) (13) (13) o) o
. - 7-6 |77
/Ié _% 104 J25-I7-18 | 425-m-21 | 125 100 100 00 | 36 | 25 |J25-Iz-9| 25-m8| .25 100 100 100 os | a5 |7 0w [z |25 T2 (i Tz |25 T2 ’123’1’ A S
14 (18) (18) (18) tz) iz 4-5 33 (22) (221 (227 (15) (15) (15) 5-6 /5-2 190 o ) 1) () o) 13-1 g-4 P
- -IV- -IT- 5-2 4
g_g g: JA50-IV-18 | .125-I-27 | /50 125 125 -2 | 156 200 .225-17-9|.150-17-18 | .I150-0-27 | .150-I-27 | .150-I-27 13- | 85 90 J25-17-9 |.u25-1z-27 | 425-I-27 100 .100
(23! () 23 (i ) 10 | 36 | 28 |.75-Ix-9| J25-I-8| J25-m-27| oo 700 100 6 | o | 208 (10 (10) (10) (10) (191 a0 |87 | 94 (2 (12) 2 oy (i
13-6 145 125-I7-9 |.125-12-27 | .125-1T-27 150 150 4-6 37 (32) (20 (20) (14) (14) (14) - - 13- 9-5 | 102
14-0 156 (16 (16) (16) (2 (21 5-8 50 ;:-g g:g //%5 ./2{5;/—1)32-9 .125(-;3)2-27 -IZf;II)r-Z .{zlzlf), .{Iﬁf};
14-6 67 125-IT-54 | 125-17-9 | .125-I7-27 | .125-I-27 | .125--54 12-0 41 | 35 251718 | J25-I-27 | 125 100 100 M-u_| 9-10 | na
5-0 179 (15) (151} (15) (157 (15) 5-0 45 4:2] (18 18 (2 (12) 15-4 | 10-0 | 19 J50-I7-9 |.125-IZ-18 | .125-IT-27 | .125-IT-54 125
6-3 59 15-7 | 10-2 | 123 o o) ) 42 o)
15-6 9l I50-IZ-9 |.125-I¥-18 | .125-IT-27 | .150-IT-54 |3.8/11/1350 6-1 | 10-4 | 128
i 204 -7 - -I7 - 125 -1IT- 25-IT-54 | .125-1I-54
16-0 (18) (14) (14) (18) (183 13-0 ;-; 3,; 150-17-18 | J25-IT-27 .I50 (/% .100 6-4 | 10-6 132 .22(?0_?2' 9 .IS(?Ig 8 /2?/5’)27 = e
- 4 "
6-6 P% .225-I7-9 | .150-IZ -8 | I50-I-27 | .i50-I-27 | .150-I-27 s | s (zs) | m res) ¢
17-0 231 tar) (17) () (7 28] 6-9 70 ALUMINUM STRUCTURAL PLATE NOTES
6 245 A75-I7-18 | Jg75-11-27 | J75-1-27 | J75-IT-27 14-0 4-8 a7 125-17-9 | u25-1z-27 | .125-I-27 .100 100
- 5-7 | 58 (16) (16) (16) () () . . . )
50 259 (19 () (19 (18 6-5 70 I. Allowable cover { minimum & maximum) is measured from the outside valley of crown plate to the
186 274 75-17-9 |.i75-rv-27 | u75-m-27 | .75-m-27 7-3 8l bottom of fh?)(fble pavement or from ‘rhe ‘ours:f:/e valley of the crown plate to fh.e top of rigid
19-0 289 187 (8) g (18) 5-0 4-8 50 J25-IZ-9|./125-Ix-27 | .125-IT-27 .25 125 pavement. Minimum cover must be mainfained in unpaved areas. Maximum cover is measured at
g-g 63 (I5) (15) (/5) (15) (15) the highest fill and/or the highest pavement elevation.
I7- I7- -II- I - 75
19-6 305 zo(ozoﬂ}Z 9].200 ;]Z} a 20? Zg )27 ZO:JZg }27 7-5 87 2. To find the minimum material requirements for the aluminum structural plate structure:
/ 7-9 93 a. Select the span in the left hand column that is equal to or larger than structure size
6-0 5-3 60 J50-I7-9 | .125-IV-18 | .125-IT-27 150 125 required.
6-2 73 (18 (14) () 18) 14) b. Select the cover in the top row that is equal to or smaller than that required for the
7-1 86 site.
7-l %95 c. Intersect appropriate span and cover to find the appropriate plate.
8-3
Example: Round Pipe, Span= [7'-0", Height of Cover= 2'-7" (use 2.5 ft. in table ).
701 5.3 | 64 -22;"2"1733'9 A0-LEIE | ES-Iar | TS (-’15?0) Ans: .150/11/27 (17 )
?'3 78 ) (13) The table selections show metal thickness, rib type,rib spacing and maximum cover.
8(2) /%i Example: .I50/11/27 = 0.150" thick plate structure with Type I rib at 27" on centers on the crown.
8-10 | ue Number (17 ) in parenthesis below combination indicates maximum cover in feet for the given
combination of plate thickness, rib type, and rib spacing.
80 | 5.9 | 75 75-IZ-18 |.25-Iz-27 | 200 175
6-9 90 (19) (i2) rezi (19) 3. Arch shapes shown are single radius and have a rise -to-span ratio of 0.30 to 0.53 Structures
7-8 105 with rise-to-span ratios of less than 0.30 are typically not used because of structural
8-6 " considerations.
8-l 126
4. Tables based on HS 20 wheel loods.
13-0 6-4 87 125-17-9 | .425-17-27 | 125-IV-54 |.125-17-54
7-4 103 on o 477 on)
8-2 18
90 | 133 MINIMUM AND MAXIMUM
9-5 | M COVER FOR ALUMINUM

X Number in (
* All MAXIMUM COVER DEPTHS ARE GIVEN IN FEET. (See Note Number 2 Under Structural Plate Notes ).

) below combination indicates maximum cover for the given combination plate thickness, rib type and rib spacing

DESIGN NOTES

The plans must call out size, metal thickness, reinforcing rib type and rib spacing.

2. Pipe-arch and underpass shapes will generate high corner bearing pressures against the sidefill

and foundation. The height of cover is directly affected by these bearing pressures. The surrounding
soil and foundation must be checked to ensure that they to react against these pressures to avoid
inducing excessive strain in plate.

STRUCTURAL PLATE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

COVER HEIGHT

Names | Dates Approved By/d a ”{ K
i C hesmr O
Designed By weH 7797 State Drainage Engineer
Drawn By JoT 7/97 Revision Sheet No Index No
Checked By WPH 7/97 00 5 Of 5 205
——

PEEE8SSYTIME $$6886



See Slab Reinforcing
Detail This Sheet.

3

‘/ Inlet Type 2 Symmetrical About €&

2' Dia. Cover

- € Inlet

See Slab Reinforcing
Detail This Sheet.

¢
‘/ Inlet Type 4 Symmetrical About &

2'Dia. Cover

\\E Inlet

B
!

B 6" ] B
L —— e
5" @ Concrete ©
Support Post <
| /0:_011 3!_0” ]
13'-0"
L_a
PLAN (INLET TYPE 2 SYMMETRICAL ABOUT ¢)
To Be Paid Limits Of Inlet Construction To Be Paid
For As C. & G. For As C. & G.

F.L. Of Gutter

¥ ©

Back Of Curb

#6 Bars @ 9"

#6 Bars

#6 Bar Top., *7 Bars Bottom
See Sections AA For Spacing

C

e

Face Of Curb/

#6 Bars @ 9"J

|

Lea

INLETS TYPES | AND 3

5" @ Concrete Support Post

e e mu N

of | '

Y
)
T

3-0"

3-0" 10"-0" 3-0"
" Gutter Gutter |
Trans. Trans.
SECTION BB (INLET TYPE 2 SYMMETRICAL ABOUT €)
\’= 4:_011 /1'6” ‘
1| | 1)) /I -6” =V.¥ ‘VK.\I
S
See Note % 5" @ Concrete
No. 4 < T . Support Post
|
|
6" Concrete Or " o
8" Brick. 6 3'-6
DIMENSIONAL SECTION
INLETS TYPES |1 AND 2
#061‘ hBars' Unlsq:s
#6 Bars ® . a erwise Shown
9" Ctrs. 6" ,_i"
| #6 Bars @ 9" Ctrs.
#6 Bars | ] | D— ;
|
#* T
(j ggr%rrs. #7 Bars/‘4
Both Ways
#4 Bars @ 8" Ctrs.

3'-6" Diometer

REINFORCING SECTION

3'-6" DIA. STRUCTURE BOTTOM (SECTION AA)

B
B 6" &
E— ‘
5" @ Concrete ‘ o
Support Post 5
I 5-0" 30"
90"

LA

PLAN (INLET TYPE 4 SYMMETRICAL ABOUT €)

To Be Paid

Limits Of Inlet Construction | To Be Paid

For As C. & G.
F.L. Of Gutter

‘ For As C. & G.

#7 Bottom Bars

Face Of Curb A

I—«>—A

#6 Bars @ 9"

#6 Bars

#6 Bar Top, ¥7 Bars Bottom
See Sections AA For Spacing

\

[t
o

#6 Bars @

INLETS TYPES 2 AND 4

SLAB

#6 Bars @ 9" Cfrs‘. ‘

4

9"%6;75" 104" #6 Top Bars g

r-og | 7" 34" #6 Bottom Bars 7.
a0

214" For 3'-6" Structure Bottom

33" 18 4"For 4'-0" Structure Bottom g
- |
peirg

s o3 . B
| jS] & ‘”DL ‘ § |
ﬂ—LHH\I S — 1]
o T | ‘ ‘ — <
o R o
3" 60" 310" 3.0
I Gutter 1 " cutter |
Trans. Trans
SECTION BB (INLET TYPE 4 SYMMETRICAL ABOUT ¢€)
L 4'-0" 16" |
F 6" s ‘ i‘.;\,
5 7 ‘ m—
I [ o
See Note % 5" '@ Concrete © ~
No. 4 < Support Post ‘ <
b | —
6" Concrete Orj— L9
8" Brick. 6" 4'-0" 6"
-]
DIMENSIONAL SECTION
. *;6 Bars Un/sess
6 B @ " w therwise Shown
g R
_ #6 Bars @ 9" Ctrs.
#6 Bars ‘ [ /ﬁi
#4 Bars # ' ;
@ 8" Cirs 7 Bars
Both Ways
#4 Bars @ 8" Ctrs.

N 4'-0" Diometer |
i ha

DIMENSION & REINFORCING HALF SECTION

. The finished grade and slope of the inlet tops are to
. When inlets are to be constructed on a curve, refer to the
. All steel in inlet top shall have 15" minimum cover unless

. The rear wall portion of inlet tops Types I, 2, 3 & 4 may

. Only round concrete support post will be acceptable.

5" @ Concrete Support Post

Lea
REINFORCING

GENERAL NOTES

conform with the finished cross slope and grade of the
proposed sidewalk and/or border.

plans to determine the radius and, where necessary, modify
the inlet details accordingly. Bend steel when necessary.

otherwise shown. Inlet tops shall be either cast-in-place
or precast concrete.

be constructed with brick. Dowels to top slab required.
For supplemental details see Index No. 20I.

These inlets are to be used with Curb and Gutter Types E
ond F. Locate outside of pedestrain crosswalk where practical.

For structure bottoms see Index No. 200.

Inlet to be paid for under the contract unit price for Inlets
(Curb} ( Type _—_ ), Each.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB INLET TOPS
TYPES 1,2, 3,& 4

DATES

REINFORCING SECTION

4'-0" DIA. STRUCTURE BOTTOM (SECTION AA)
TRANSVERSE SECTIONS FOR INLETS TYPES 1,2,3 & 4

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

DESIGNED BY

[DRAWN BY

NANES APPROVED BY
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REVISION NO. SHEET NO. INDEX NO.
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#5 Bars
@ 5" Ctrs.
( Provide Horiz.

I-6"

L
—

2% 6 5 6" #4 7;op Bars
‘+—+—+—+[ 4 Bottom Bars

Hook On Throat 6" 6" 6" Slope_To Match Adjacent Curb With 2" Top Radius
End Of Top Bar) And 3 Bottom Chomfer Or !4 Radius
~
/1" Theo.
~ E BUAN Iz Gutter
12!
k)
L
“ /"
S |3 L &z
a | = M =
< W N
8g 8= ||| |ITo"dee :
S S @ 6" Ctrs. =
85| 88 ||| | oo Corner Fitet (see Note 6. i
S| 8 | | |
T2 3z | lpo A , |© #4 0‘ 6" Ctrs. Horiz.
S "
§ - k; . 2 Chamfer -7 # "
8.5: 6" 4 Diag. Bors 3-6" 6" 4 @ 8" Ctrs. Vert.
a= Inlet Box Or Riser —u|
P dl—_1

(Steel Cover Shown )
SECTION AA

Intermediate Bars

( Discontinued When
Space Between Adjacent
Longitudinal Closer

Than 8" Centers)

SECTION PP

1

/ I-g"

= ™I
S
Theoretical

Depression
Elev.

—

/-gt

SECTION QQ

Fillet Each Back Corner
Required When Round
Bottom Or Riser Used

Q
|_. #40 6"

€ Inlet

(Inlet Top Type 6
Symmetrical About € )

J/ffm

0.C. P
5@ 5% o.c. [ 41||\||||||_l .
o © N e I
g (&7 T = =58 ~
I_k & HEN I
[ 1— : ) —l W e inlet
- D D
H——‘o L_p =&
L.
x_‘si 5'-0" 6" 36" Al Kz
iR
10'-6"
TOP VIEW

To Be Paid For

Limits Of Inlet Construction

To Be Paid For

As Curb & Gutter
F.L. Of Gutter

As Curb & Gutter

10"

30"

1

8'-0"

6" 6"

30"

Gutter Transition

SKETCH SHOWING FRAME SEAT AND THROAT RECESS

SECTION BB

(Curb Inlet Top Type 6 Symmetrical With Left Half )

INLET TYPE 5

Gutter Transition

10.

1.

2.

13.

GENERAL NOTES

The finished grade and slope of the inlet tops are to conform with the finished cross
slope and grade of the proposed sidewalk and/or parkway.

When inlets are to be constructed on a curve, refer to the plans to determine the radius
and, where necessary, modify the inlet details accordingly. Bend steel when necessary.

. All reinforcing steel shall have /%" minimum cover unless otherwise shown. Inlet tops shall

be either cast-in-place or precast concrete.

. Precasting of this inlet top will be permitted. Precast units shall conform to the dimensions

shown or in accordance with approved shop drawings. Request for shop drawing approval
shall be directed 1o the State Drainage Engineer.

. Concrete meeting the requirements of A.S.T.M. C478 (4,000 P.S.l.} may be used in lieu

of Class I concrete for precast units, manufactured in plants which are under the Standard
Operating Procedures for the inspection of precast drainage products.

The corner fillets shown for rectangular throats are necessary only when throats are to be
used in conjunction with circular inlet bottoms or when used on skew with rectangular
inlet boxes.

. For inlet bottoms see Index No. 200.

These inlet tops are designed for use with standard curb and gutter Type E and Type F.
Locate outside of pedestrian crosswalk where practical.

. See Index 20! for supplemental details.

All steel used for frame and cover shall meet the requirements of ASTM A36/A36M.
Either cast iron covers or steel covers may be used. Iron covers shall be Class No. 30
castings in accordance with ASTM A48.

When Alternate "G" Cover is specified in plans either the cast iron cover
and galvanized steel frame or the the galvanized steel cover and frame must

be used. Covers are to be grouted in accordance with the grouting detail
shown on sheet 2 of 2, in lieu of tack welding.

Inlet to be paid for under the contract unit price for Inlets { Curb) ( Type— ),
Each.

/-3 9"
2% 6" 6" —*#4 Top Bars
#5 Bars 5" 5" #4 Bottom Bars
@ 5" Ctrs. |

7"

TOP MODIFICATION FOR TYPE E CURB
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CURB INLET TOPS
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Epoxy -Sand Grout
Each Side

e e —
|—> N
TOP VIEW
- " 9"
E, pg;% rSand 4
Grommet
SECTION NN

GROUTING DETAILS

|—c>-M

Epoxy -Sand Grout

Eoch Side \

Epoxy -Sand Grout

Grommet

SECTION MM
GROUTING DETAILS

| 4'-07’”0. to 0. Of Frame

| 3'-1l" o. to o. Of Cover

Anchor /{] \\
( See Detail)

HALF SECTION DD

L 4'-04" 0. to 0. OF Frame

75" ‘\—L 3'-1" 0. to 0. Of Cover

/ Cover

/6 x3%x3 n

Anchor
(See Detail )

HALF SECTION DD
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o
Q
0 [N
6
0 |z
TOP VIEW
FRAME

2
Ity
”
18" k d
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SECTION EE TOP VIEW
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SECTION XX
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Y= 2 .
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o~ Non -Skid Floor Plate - L 2 g
z Y ] § s
%(_ A g
O~ %” Pickholes ——° J <
A |
r i

SECTION EE

Bor 2 x2

"

STEEL COVER

—10°
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Anchor

ANCHOR DETAIL
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&
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ROAD DESIGN
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4' Separator

_1

/

B
z

&' Separator

"Exp. Joint ( Typ. )

Transition /J
e Pav

%\
ement Depression

’/ Transition

o

PLAN

To Be Paid For As Separator ( No Deduction For Inlet)

4

To Be Paid For As Inlet

5

SECTION CcC

Paveﬂ

"
7

_ — Pavement

Superelevated Pavt.

‘ I-6"

g
54

Pavement Transition To Inlet

L
T

‘ 10 2L
|

|
i
180° Hook
(Typ.)
~

U

60°(+}

\

;L
| Theoretical Gutter
_ \

@ E‘D _ L
N #6 Bors
N, < ACI Std. Hooks Required Each End Of
6 Bars N
Straight Bars And Right End Of Bent
| Bars: 180° Hooks, Canted 60° (+), On
90° Hook 0dd Baors; 90° Hooks, Down, On Even
(T Bars Numbered From Throat Side.
yp. )
| =
Al =
! -
——H+tFx7F-]~ !
#6 Bar{ [T 7~ \‘ I %
THROAT DETAIL AN !
| \ I . -
| \ ur ~8
N J \ | el 3
\ 2 I ™ §
o= } | =
N B A . S
R s o e s i) (NI B
T T T T i(‘\T:n
Throat Side |+ 3 [
3" 166" | 6@ 5" 3" AN

&' Separator

REINFORCING STEEL DIAGRAM

3

e

A~ .

MODIFICATION WHEN USED

AS A MANHOLE

7" Min.

N
Const. Joints Permitted
Between These Limits
See Index No. 20!/ For
Minimum Dimensions.

4' Separator = TOP SLAB OF INLETS
4
Type I Frame , ﬂr p '
( Cover Not Shown ) 2 g >
6 | e 6"
‘ #5 Bars
,,,,, ~_ s T —7Top Slab
K\_\}ﬁemenf § @ [ ;lr,FE . é —F| Hooks Required
- I I
v EY | *6 Bars "
- \ I See Throat Detail And I
=~ I Reinforcing Diagram For I
77-\.(- Hook Arrangement Y
C 6" o
<3 o Const. Joints Permitted I I
SIc 3 Between These Limits-See I I
BNy " . . I o
J\q =— 14" clear (Typ.) |1 Index No. 201 For Minimum —_|
I [ Dimensions. I I
I | I I
Ir 1 le # ; d
R l I #5 Bars I I 6 Bars, 12" oc I
© 12" oc I I
I 1 | For Bottom Slab —————————— e
-\%:::5::5::#‘ Rebar Embedment e e )
f Options See Optional
Construction Joints,
SECTION AA Construction . SECTION BB
GENERAL NOTES
I. This inlet is used in Traffic Separators Types Iand II; or, in separators constructed
with Curbs Types A, B and E and sidewalk paving, which cannot accommodate Inlets STATE OF FLORIDA DE%@%TBAEESNITGD?F TRANSPORTATION
Types 1, 2, 3,4, 5, 0r 6. Use of this Inlet on through traffic side of the separator
is not permitted in medians with Curb Types A and B. Locate inlet outside of
pedestrion cross traffic. C U RB /N L E T
2. Reinforcing-*#4 bars ® 12" centers unless otherwise noted. Cut or bend bars out of TY P E 7
way of pipe when necessary. Bars to clear pipe by I3 .
3. Recommended maximum pipe sizes are 24" longitudinal and 30" transverse. For larger
pipe. inlets with Alt. B bottoms, Index No. 200 are recommended. Names | Dates| Approved By 7;{ K
For supplementary details see Index No. 20, Designed By | EGR | 08/&l — S{.E(age E‘naw%;z,:.ho
5. Inlet to be paid for under the contract unit price for Inlets ( Curb) ( Type T ), Each, Drawn By HSD | ogse | _Revision Sheet No. Thdex No
Checked By | /& | 08/81 00 lof | 2/2
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—°

. /6" 184 |
Pavement Transition To Inlet *6 Bars
" ACI Std. Hooks Required Each End Of
e ———— 6" | 4@ 2z | Straight Bars And Right End Of Bent
2 Bars. 180° Hooks, Canted 60° (+), On Odd

Bars; 90° Hooks, Down, On Even Bars
Numbered From Throat Side.

- N 180° Hook
) 2" R 60° _(Typ.) 26 3"
© = / be %
Theoretical =

7"

4"
-

.
N
o
N > — 1 uffer o7 N N 3
S o N ‘ ‘ ! #6 Bar ||| ~ :-e;——-———-—\——- <
5 © i N M, N | g
Q " ! = | \ |
A L — 2 Exp. Joint ( Typ.) ‘ ‘ ~ #6 Bars RY l/ \ h 1 N ,_‘E’
N - —— I I\ /l \I o @ o
-—_ = - _ N } VAR
B ———Z== ¢ ‘ 90° Hook S~ Hle N
T = (Typ.) t i N
== 1 _I - —t
? / | B | P
# - —r——t—-rx—-a%r —
“—_ Transition —~ Pavement Depression \ Transition \‘ Jr 5 Bars L ©
- Fr
THROAT DETAIL ( SECTION AA) 5 56 6" | 5
2 | =
A REINFORCING STEEL DIAGRAM
PLAN TOP SLAB OF INLET
6' Separator
To Be Paid For As Separator (No Deduction For Inlet) 4' Separator
To Be Paid For As Inlet 184" 2 54"
4 5' 4 . P
6l 2 Type III Frame .
< = on L—" (Cover Not Shown } 5
Vl © Pavement < - r” 4 / '
> A I R b 6 4 | L6
== = e .
//,//// i * LI © }7‘ r‘; I — — — =T T\ \ #5 Bars
i © \
\ . ™ I \ ; N | o, Slab Rebar
- vf I3 L IS @4 —_==== ;l =2 == = = | Hooks Required
! A L N [
o o 6] 3 16" o }‘ See Throat Detail And H
2 §§ H H =~ I Reinforcing Diagram For I
o
N Tl *‘ﬂ _LC/ear (Typ. ) | Hook Arrangement Y
I [ I [
I [ I I
Ir # q Const. Joints Permitted — 13 Ll
iol I /guﬂoirs I Between These Limits- See I I
_\# t \%_ Index No. 20/ For Minimum I #6 g e I
===ttt == Dimensions. ars, oc ;
SECTION CC o L ! !
2 2 2 } H H
S ——_———_——
SECTION AA =====3
2
For Bottom Slab
P We”g\ GENERAL NOTES SECTION BB pepor Embeoment
Pavement I. This inlet is to be used only in Traffic Separators Types IV and X; or. Options See Optional
LL in separators constructed with Curbs Types D and F and sidewalk paving, Construction Joints,
S which cannot accommodate Inlets Types I, 2, 3,4, 5 or 6. Index No. 20I.
_: Use of this inlet on the through traffic side of the separator should
N~ be avoided in medians constructed with Curb Type D (Curb inlets
Types 9 or 10 are recommended ). Locate inlet outside of pedestrian
T G cross traffic.
6" r 3 il 6 SE S
T EW
— ! N €35 8 2. Reinforcing-#4 bors at 12" centers unless otherwise noted. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
N N ol 2 Cut or bend bars ouf of way of pipe when necessary. Bars ROAD DESIGN
s 8 to ¢l by 14
MODIFICATION WHEN USED | &< S o clear pipe By 1z CURB INLET
AS A MANHOLE § gé & 3. Recommended maximum pipe sizes are 24" longitudinal U L
RS and 30" transverse. For larger pipe, inlets with TYPE 8
‘éé © g Alt. B bottoms, Index No. 200 are recommended.
CQn = m ates A dB
4. For supplemental details see Index No. 20I. Names | Dat pproved = la 7% K
Designed By £GR ozl State Drainage Engmeer
5. Inlet to be paid for under the contract unit price for Inlets Drawn By nso | orse | Reviston Shoel No Thdex No.
(Curb) ( Type 8), Each.
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Face Of Curb

([T O[T O[T [T [T (O
%II%II%II%II%II%D]
TUTCTCrEr o
LT LT T L
T
cl oo o ]

- | |

TOP VIEW

364" ( curb Box )
35%" ( Frame )

355’" (Grate )

T
1

37 "
43"

- 35" N
! - 36 ; - !

LONGITUDINAL SECTION

' 4" Bottom Lug ¢ 2 Corners?

Direction Of
Predominate Flow

Adjustable Curb Box
L (6" 10 9" Curb Height)

Byl

24"+ £

3

_I”
iEF %

TRANSVERSE SECTION

FRAME AND GRATE

S0
%

bl
-~

5.. ,,5,, ,,5,,5,,"5,,,
’4:‘64 283 2" |3 2|3 2" |3 2 ﬂ/%

TOP VIEW
| 354" \
I% 12 Equal Spaces 2% JLE

"
/7

N g aa

T 05057 4

See Detail A

SECTION

See Detail B

GRATE DETAIL

Approximate Debris Free Capacity
(0.02 Pavement Cross Slope )

6!
//o‘\’e
A (

>

41 €
£

aTofaI( CFS)
N
l»]
(%l

32
(3

|
P

00 90 80 70 60 50

olnrake/a Total (%)

EFFICIENCY CURVE

DETAIL A

DETAIL B

I——>

#5 Bars Top
#6 Bars Bottom
12" Returns, Each ( Min. )

4x4-W4.0 x W4.0
Welded Wire Fabric,
Bottom

Opening
Centered

( Three Sides)

#5 Bar Top &
Bottom, L=18"

TOP VIEW

N #5 Bar

|- #6 Bar
— Wire Fabric
Optional Key/

(In Lieu Of Dowels) | |

Types | through 6.

3'-6" or 4'-0" N 6"
( Bottom Or Riser) ]_\r
SECTION AA
(SEE NOTE 6 BELOW)

I
Closed Stirrups 8" cc/ﬂ

#4 Bors Continuous
Or 12" Returns ( Same

Below )

#4 Boars, 6" cc, Top & Bottom

|

8

L

36"

"
e

| _—*#4 Bar

#5 Bars, With Hooks.
— 6" cc, Bottom
| *#4 Bar

8

_l

>—#4 Bors, 12" cc
Or 4x4-W4.0 x W4.0
Welded Wire Fabric
40" x 20"

L — 2 #4 Bors Top &
Bottom

TOP VIEW

#4 Bor (12" Legs)

#5 Bors
% / #4 Bars (Or Fabric)

8"
-

| — #4 Bar

Optional Key/

3. g"

(In Lieu Of Dowels)

| BN

6

( Bottom Or Riser)

SECTION BB
(SEE NOTE 6 BELOW )

TOP SLABS

GENERAL NOTES

g

. 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

The typical application is on curb returns to city streets. The inlet grate is suitable for pedestrian and bicycle traffic.

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

. For structure bottoms see Index No. 200. For supplemental details see Index No. 20I.
. All steel in Slab tops shall have /-4‘" minimum cover unless otherwise shown. Tops shall be either cast-in-place or precast concrete.

. This inlet to be located in vertical foced curbs such as Curb and Gutter Type F. Grate shall be oriented with vanes directed toward

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

or riser wall,

Index 200 with the slab opening adjusted to 24" x 36". The "Special Top Slab" on Index 200 is not permitted.

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

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

. Inlet and grate detail shown is Neenah R-3067-L. Voned grates with approximately equal cpenings will be permitted that satisfy AASHTO H-20

loading. Inlet and grate shall be Class 30 castings in accordance with ASTM A48M. Grates shall be reversible, right or left.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB INLET TOP
TYPE 9

Names |Dates | Approved By /A a M
i GKWA—'J
Designed By EGR State Drainage Engineer
Drawn By HSD 01/81 Revision Sheet No Index No.
Checked By | J/G 0178/ ¢4} lof | 2[4

$EPEEESYTIME $$8$8¢




L

Face Of Curb

LT
——|LTLTLTL |=
T
LT T

Ihinliail

H

Direction Of
Predominate Flow
PR —

Bottom, 4 Sides

Adjustable Curb Box
(6" to 9" Curb Height)

iEL

K

TOP VIEW
| af
4’_&"_‘ ZOé"(Frame)
L — J N
TITIIS -
AT N
5T /" Seat 0‘73,, - i,
T 22"
36"
LONGITUDINAL SECTION
FRAME AND GRATE
val
|| L
INIRINIRINIRE RN
[
Y
i
i&l\, f:
o
Tiu
o
oo
i | L ®
\ |
3" Bottom Lug (4 Corners ) =‘3T
PLAN
‘ 198" ‘
L 7 Equal Spaces 028" | 3

S TG T L

See Detail A See Detail B

SECTION

GRATE DETAIL

TRANSVERSE SECTION

Approximate Debris Free Capacity
(0.02 Pavement Cross Slope )

3.
2.

Qrotl (CFS)

0
0
0

IR

chitel %gﬁ/

=

0
100 90 80 70 60 50

Cintake’ AT otal

(%)

EFFICIENCY CURVE

DETAIL A

n

DETAIL B

#5 Bars,With Hooks, 4" cc,

#5 Bar, Each Corner

Opening
Centered

TOP VIEW

#4 Bars Continuous
Or 12" Return Laps

H Y 8 l:o
Optional Key /‘
| (In Lieu Of Dowels ) ‘ 6" Concrete
3'-6" Or 4'-0" N 8" Brick

L.f

(SN -~

o N

{ Bottom Or Riser)

SECTION AA
(SEE NOTE 6 BELOW)

Top & Bottom—]

Frame Position

Frame Position
Closed Stirrups 8" cc;

#5 Bars, With Hooks,

6" cc, Botto
#4 Bars m\

#4 Bars

8

L

—

#4 Bars, With Hooks,
4" cc, Bottom

8

B

— #4 Bor

| *#4 Bars, Top & Bottom

#4 Bar (12" & 24" Legs)
Same Opposite

P Optional Key

(In Lieu Of Dowels)

1
J

L 36"
M ( Bottom Or Riser)

SECTION BB

(SEE NOTE & BELOW )

TOP SLABS

GENERAL NOTES

. For structure bottoms see Index No. 200. For supplemental detai’ls see Index No. 20I.

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

. 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 accordance with ASTM A48M. Grates shall be reversible, left

This inlet is primarily intended for locations with light flows where right of way does not permit the use of throated Curb Inlets
Types | through 6. The typical application is on curb returns to city streets. 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 toward
predominate flow. Inlet to be located outside pedestrian crosswalk where practical.

. All steel in slab tops shall have /,%" minimum cover unless otherwise shown. Tops shall be either cast-in-place or precast concrete.

. For Alternate B applications, top Slab openings shall be placed such that 2 edges of inlet frame will be located directly above
bottom or riser walls.

. When used on a structure with dimensions larger than those detail above and risers are not applied, the top Slab shall be constructed using
Index 200 with the slab opening adjusted to 24" x 36". The "Special Top Slab" on Index 200 is not permitted.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

CURB

INLET TOP
TYPE 10

Names | Dates

Designed By EGR

Approved By /A a %LK

State Drainage Engineer

Drawn By HSD 1781

Revision Sheet No Index No

Checked By VG 1781

00 lof | 2/5
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|—>-A

B 63 2'-0" 65 Broken Line g GENERAL NOTES
g enote. e laye
;;g Bars " of Reinforcing
X D /'-6" T — yn . I. The finished grade and slope of the inlet top are to conform with the
P / -~ M 3 \ [ finished cross slope and grade of the proposed sidewalk and/or border.
‘ i
*4 Bars @ 6'CC 1 K 2. When inlets are to be constructed on a curves refer fo the plans to
5 - * — *g Barsy Top and determine the radius ands, where necessarys modify the inlet details
! 5 Bars e 6"Continuous . s Dl ; T R ottom (Typ.) accordingly. Bend steel when necessary.
Around Structure —( See Section BB) ig?ii[oBgffzgnf; %‘gjﬁi”f Curb With 2% Top Radius 7 r I\ 9 Y
T — - - ! |—!>- E 1 + c 3. Allsteel shall have 15" minlmum cover unless otherwise shown. Inlets can
5 7 : (o &, kA Y be either cast-in-place or precast concrete.
o 2 -O < < o Y A Ip/ 71_- “\ \ D IO‘ A
’\y_ 4. All reinforcement is ASTM A6/5/A6/5M Grade 60 steels either smooth or
R Lﬁ — = deformed. Equivalent area grade 40 steelor 65 ksl welded wire fabric maybe
N R % substituted.
o o o o 0 o —SE © /'-0"Max 1:?‘ . K_.\ S N < 5. Precasting of this Inlet will be permitted. Precast units shall conform fo the
(S _ _ —— _ - e - S dimensions shown or in accordance with approved shop drawings. Request for
)l \/7 Q/* # shop drawing approval shall be directed to the State Dralnage Engineer.
# N5 Bars 33" Loma 4897 "%, gors
4 Barse 6 CC a 2'-33 E D 6. Inlets to be pald for under the contract unit price for Inlets (Closed Flume) EA.
X See dimension and location In the plans 2'_3"
(4:_011_71_611 T}/D.) -
SECTION AA TOP VIEW DESIGN NQOTES
. . i /. These inlets are designed for use with Type F curb and gutter only.
To Be Paid For Limits Of Inlet Construction To Be Paid For This inlet is intended for locations with light to moderate flows.
As Curb & Gutter N ¢ As Curb & Gutter e
F.L.Of Cutter \"K’\ll I 2. Designer must specify "D"dimension in plans.
6" . /-6" © =9 ; ! =9 3. Designer must specify where energy dissipating bricks are required.
T © — i
6" /'-g" i \\Q\ /
A ow) g2
s i el B 597 < I
e ‘ S | e ‘ ~ 30" 30" | 3'-0" 3-0"
Theo. Gutter o\ ® —F . T P
| Depression L . - Gutter Transition Gutter Transition
5\ Elev. TS N SECTION CC
D Curb And Gutter Type F
SECTION EE
SECTION DD
Varies From 3'-3"To 6'-0"
(#5 Bars @ 150 .
\\
L INLET W/0 SIDEWALK
—— B TYPE IT
Construction Bl = 64" .
Joint Permitted a " Ak STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
o ~ ROAD DESIGN
Gl e\ e o A
N 7 CLOSED FLUME INLET
Sls oitop "4 Bors 6 6' INLET W/SIDEWALK
QL Typical All Around Names |Dates | Approved By
Qo TYPE T a
N Designed By | u.0.. | 63/95 Stm Démage@%éfﬁm
SECT/ON BB Drawn By Revision Sheet No. Index No
Checked By | W.P.H.| 0396 00 lof 2 2/6
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Curb & Gutter Type "F" 20" Curb & Gutter Type 'F"
|
________________ \ / | ‘
X Sodded \ J \ \
Bricks To Dissipate Energy B \\ Y \ \
When Called For In Plans. \ / I \
Bricks To Be Included In L %\‘ " . \ \
The Cost Of The Inlet. = 4 Steel Tie Bar } } #4 Steel Tie Bar
=.| =u | | j;
& \_ swale|or L 3=0" | IR e |
Itch|Bottom | |
Ditch|Botto — Slab
J ENDWALL

L>A /Q Swale or Ditch

Varies
PLAN
2'-0" | Varies |
C&G
3'-0" V¥
‘ 6'-0" ‘ Varies ‘ 6'-0" ‘ .

ﬁ\ 4" Thick Concrete Slab

Existing Ground 1 1

6" X 6" W2.5 X W2.5 Min. Welded Wire Fabric In ‘ Varies ‘ Varies ‘ 3'-0"
The Middle Of A 4" Thick Slab To Be Included | ‘ | ‘ (Min. ) ‘
SECTION BB In The Cost Of The Inlet.

Ditch Pavement To Be Adjusted When Inlet Present

SECTION AA
INLET « NO SIDEWALK BACK OF CURB
Standard Handrails
/ See Index 520
GENERAL NOTES
* Closed Flume Inlet I. Chamfer all exposed edges 3"
— 2 \ -
} Sodded Slope [ }
‘ ‘ STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
Liiiiiiiiiiii 7777777777777\ ROAD DESIGN
‘ 4'-0" Varies 4'-0" ‘
! Sidewalk Toewall Sidewalk Toewall | CLOSED FLUME INLET
ELEVATION

Names |Dates| Approved B/Yd ﬁ M K
Designed By | J.O.T. |03/99 &

INLET - WITH SIDEWALK BACK OF CURB T TR

Checkea By | WPH.|03/%| 00 2 of 2 2/6




' € Inlet
rSymmefrica/ About € For Inlet Types 2 & 4
And For Double Throat Side Of Inlet Type 5. See

‘ Tabular Description Of Inlets, General Note 1. \

Symmetrical About €
For Inlet Type 3,4,& 5

[ nsition .
r | rete Barrier WS,I:HT rgarrce For 8o
Slope Varies GRATE SLOPE GO The controc!
Omit Back Wall Under Barrier For Inlets Types 3,4 & 5 | B ¢ Barrier Wall (See Table Forl Grate
} Slope Rate ), Shoulder| Slope Remarks
| % _ % I - - - Slope | Rate
| |
Std. Med.
T L****FT**F\\\ 0-05 | 17| conc.Shidr
7 \ \ \ ——_ . 2
v —— Std. Med.
P — — — - 2
‘ I — 0.0 /6 Flex. Shidr.
| | 0.06 /:5.6
A | PR R B __|+ A
L \ | _t i Eye Bolf 0.07 | 1:5.2
\ \ O See Index 201
L | 0.08 | 15
| 0.09 /:4.5
8" ‘ 4'-0" l—’B } 8" 0./10 /:4.5 e (max)
PLAN (INLETS TYPES ITHRU 5) INSET A

%ﬂ r% GENERAL NOTES

| I. Inlet Descriptions:

] 7 Symmetrical About € For Standard Type | Single throat, one side of barrier woll.
e — — ﬂ Section ( Profile Grades The Some ) Type 2 Double throats, one side of barrier wall,
T — g T — . Type 3 Two single throats, opposite sides of
43 barrier wall.

21" 5n oy Type 4 Two double throats, opposite sides of

Symmetrical , See Index No. 410 For Width ekl ﬁ—. barrier wall.
About € /' Std.

. —_— Type 5 Double throats, one side of barrier wall,
And Height Of Standard Wall
43" & N F . and single throat other side of barrier
[ - For Reinforcing Steel T | Vertical Face woll.
23 5! 2 See Note 5 ‘ | Varies
- - | 2. For grote details see Index No. 220. The parallel
SECTION CC For Throat And T bar grate shall be used unless the reticuline
‘ Grate Support | grate is called for in the plans. The reticuline
536"0;/; See ‘\ grate shall be specified where bicycle traffic
nset A. ? .
gfrf Thsroaf Ar:;d \\ \ \ For Throat And is anticipated.
are Suppo Shidr. Povt. \ \ Grate Support i i i
For Reinforcing Steel Detail See g Theo. G.P. B erore o 3. For standard concrete barrier wall dimensions,
See Note 5 Inset A. \ . -~ elails >ee and for dimensions of concrete barrier wall
r ? - ‘( Inset A. incorporating light standards within the wall,
5'-4" = "o see Index No. 4/0.
6" 6" 34" 16" 6" shiar. Povt.~_ 7k j § Shidr. Favt. | T L SN - Theo. G, | Shiar povt.
™ T T T _ g /Theo. G.P. \ —I—-LL . / 4. Reinforcing steel shall have 2" minimum cover.
#4 Bars 1 H H F iT / . ‘ 7 " [ 5. All reinforcing steel ¥4 bars. Longitudinal steel
@ 9" Cirs. N# v t ‘ ‘ - / Bond Breaker bars extend over full length of concrete barrier
ol - 7 -5 ‘ wall transition. Tie bars @ /2" ctrs. Reinforcing
X / _Y _L_ Bond Breaker 9" St L -——l | \ / to be paid for under the contract unit price for
L—.' \ . " Concrete Barrier Wall. LF.
| N | ‘
b 25 j_j/» —\-r\_/— 4 FRAES ‘ 6. For supplemental details see Index No. 20I.
: T EW FEQ
g8 &35 ‘ ‘ Grote Support . i35 5 8 » | Grate Support J 7. Inlets to be paid for under the contract unit price
§ o 5 @ t\l 9 . #4 Bars @ 12" Ctrs. R ‘ ‘ ) ‘\' ] g caq ‘ for Inlets ( Median Barrier Type_J, EA.
~ E EES .g k7 | #4 Bars E § g8 | e, ‘\7/ #4 Bars @ 12" Ctrs. Barrier wall to be paid for under the contract
s~ ¢ V ® 12" Clrs. Sk o § o i,f / unit price for Concrete Barrier Wall, LF.
Sses | .| Sg88 | 53« | -
L L=Q # oS Q 3SO°T
2 . | 5 ‘ 4 Bars ‘ P > 2 . ‘
g3 8s ® 12" Cirs) g2ac | 53¢ . 4 Bars @ 6" Cirs.
cans | I xL ‘ Can = <o g o — e
= 71‘74747#75; N — —t— - 7—}1/_ 1:":% —4 — e STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
® |#4 Bars @ 12" Cirs.” | <3Q #4 Bars @ 9" Ctrs. ROAD DESIGN
8" 4-0" 8" 8" 2'-0" 8" L8 | 4'-/0" Std. | 8" MEDIAN BARRIER INLETS
I D I |
TYPES 1,2,3,4 & 5
SECTION AA SECTION (INLETS TYPES 1& 2) SECTION (INLETS TYPES 3,4 & 5) e o] Ferrevea ey
( NON - SYMMETRICAL SECTION SHOWN ) A 8L i
Designed By State Drainage Engineer
SECTION BB Drawn By HSD 06/83 Revision Sheet No Index No
Checked By | yvg/uBW |07/83 oo /Of / 2/7
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Concrete Barrier Wall—_ Concrete Barrier Wall

3 3

45°

i _
\\

>Shou/der Pav't

Shoulder Pav't

Edge Of Pavemenf/ Edge Of Pavemenf/

LOW SIDE SUPERELEVATION HIGH SIDE TRANSITION
PAVEMENT WARP FOR SHOULDERS IN SUPERELEVATION

Joint And Bond Breaker:

Cast In Place Inlets:
One layer of 55Ib. felt roofing bond
breaker between inlet and barrier,
including footings.

Precast Inlets:
Joint width 1" maximum. Seal with
backer rod and Department approved z

*Varies, 3" Std.

(0" To 5" Allowable ) \\(

pavement joint sealant.
\See Section BB For Other Barrier Shape. |

Sand Fill

BARRIER WALL 7/ RETAINING WALL SINGLE FACE ROADWAY BARRIER

INLET SECTION AT WALLS

i
<
N = N
~J
=
6"/8" 3:_311 6”/8” ﬂ; 6”/8” 3,_3" 6”/8"
or 3"8" g or 31_811
Q
£
L
3
[aa] i”_ 3'-6" or _i”
§ 3'-8" Unless
8" 6'-0" 8" 3 Otherwise
Unless Otherwise ?}) Sh/glwn On
Shown On Plans ans
@
<

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

INLET WITH STRUCTURE BOTTOM

4'-3" J /
5on . 6" 3-9" S //
4 44" 4" E% See Inset B // /
- ! a3 f I rop 0t 7o gy -
@ u ~ . _‘(-’_" —l
4 Clear 44 | J §8? f lm @ \\# See Sheet 2 of 2
] = (g é S
~S O N
#+4o J | %EE ! =
a .g gé ™ E i i
=0 It & Chai .
w w Eé’ 5 . Y (Lee ndex o. 200 Y
J 2" Clear ﬂ aﬁ:gé 3 é ° 2" Clear EL
Legs © - #4 Bars @ 12" Ctrs.
| | S~ 2 f ‘
. SsSE / 5 .
k\> #4" Bars @ 12" Cirs. tégiQ ‘ S
. | 83ss | SR
8" 3'-8" 8" 6" 3'-3" 6"
SECTION AA (WITHOUT GRATE ) SECTION BB

4'-3"

"

6"

47| 4n

50"

g~

TOP VIEW (WITHOUT GRATE)

GENERAL NOTES

This inlet is primarily intended for use adjacent to concrete barrier walls on paved shoulders. Use of
the inlet adjacent to other wall types shall be approved by the Drainage Engineer. The inlet is suitable
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.

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

minimum depths 1o reduce adverse impact on the anchoroge system. Runs of pipe parallel 1o 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.

. Inlet bottoms and/or tops may be either precast or cast-in-place. Whether cast as a single unit or as

multiple segments, and whether precast or cast-in-place, the upper 2'-3" of the inlet shall be
reinforced in accordance with sections CC, DD and EE.

30

. Exposed edges shall be chamfered % .

When Alternate G grate is specified in the plans, the grate is to be hot dipped galvanized after
fabrication. Field installation of the filler bar called for in Inset B will not be permitted, thereby
requiring tolerance adjustment during fabrication and/or casting, or, mafching grate to

structure prior to galvanizing.

. For supplemental details see Index Nos. 200 and 20I.

. Inlets to be paid for under the contract unit for Inlets ( Barrier Wall }, Each.

ROAD DESIGN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

BARRIER WALL INLET

Names |Dates| Approved By

Designed By |JVG/EGR | 09/86

State Drainage Engineer

Drawn By HSD 09/86 Revision Sheet No

Checked By | JVG 09/86 00 /Of 2

Index No.

218
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THRU BACKWALL PLATE

PICTORIAL VIEW

5,"
l I | |
u " " " 5-0" 340 F Lot o4 P
23 123 23 128 . 4-3" < | f—t— o
I Clear | 23" 23 2 i2d — — %
*‘ See Inset A £ 5x3x &
T T T ] I I I I I ™ L |
0 | | R T - Jn \ \ s R ‘
I3 Clear -7 I o > !z Clear /3 Clear |
| L . — . , |
T | - M| % X
! ! © & & : : [ | ] [ ]
[ on " | < = |on 1 " | <
2" Clear 2" Clear 2" Clear 2" Clear el t
1 el ol e e el "V n
: . . : % | T ! ' ! ! v % w
= S
~
SECTION CC SECTION DD PP SECTION EE o
| | | | | Wy
4' _311 ” / G G m
C E P! L — S— S S _1
| ¥ | e }i /
RO ] 3 " g
b t _‘r o 6 3'-9 / / Q 5'-0" S L — L |
L o i /) ! » L B
i See Inset B // / S|4 4 3'-8" 4" 4" - ol
< . / R " o
~ o 006 (3" rop 0wt To gty |(__/ - F Main Bars 5"x §
° T° y ik ‘T/ " o ‘ﬁr ‘ Cross Bars: Either g"@ Electroforged Org’ @ Welded
N = - TOP VIEW
=D < " %l\ ?’F 411\2
K © | Hand Placed - ko P
[} . s ; i - N Asphaltic Concrete I 0 { e = ——
6 g,, Anchor Bolt Or o N R T . N For Proprietary . |
7 Drilled Hole For s N Walls With Battered [\
Grouted Stud ( See Eyebolt & Chain Toe (Bond Breaker : : |
Plate Detail ) —_| ( See Index No. 20I) Not Required ) . . . SECTION GG
o o 7
L ng?l;rsll:lc:]e/f Mg:gsf abfafsnd # Tolerance
- TRANSVERSE SECTION BACK VIEW L2 P -
= 6" WITH GRATE & PLATE WITHOUT BACK PLATE )()imI A ] Ry
AR 2
Y U-Slot 30 g
|_° cC E 'J WELDED ELECTROFORGED
TOP VIEW OF INLET TOP VIEW OF CROSS BAR OPTIONS
WITHOUT GRATE METAL PLATE of STEEL GRATE
i i
p a 8\\‘ EE— Field Installation ( See General Note ):
g g — 00 | . c When clearance (c) exceeds 2" a one-piece
ﬂ h ﬂ r* —_— 3‘%:* wlo ———1 round bar shall be added to the end of the
355"&‘ © Non -Chamfered cross bars and end band angles to reduce
7 M M H z the clearance (T) to 2" or less. After welding
For Std. Grates 3-12 \‘T\ © r~ j bar in place, clean bar and damaged grote
(4 Welds T & B Min.) N coating and coat with a coal tar pitch varnish.
< 7 — Sle
oo Ol 21 Anchor Bolt Or ©
= = s Stud (Bolt Shown ) o
3" For Alt. G Grates 2 See Plate Detail = —
(Seal Weld Prior I L
! To Galvanizing ? |
B i =
i f’*nf ©0 i\l
, . ¢ 3 Hole For S . h INSET B
a L0 Stud x 4" 1" @ Anchor Boit 3 U .
" H n ~
(2 Required) (2 Required) ) 2" Clear] L STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
OPTION FOR OPTION FOR ( ROAD DESIGN
GROUT STUD IMBEDDED ANCHOR Notes Al Bors 74 = BARRIER WALL INLET
TRANSVERSE SECTIONS INSET A

Names |Dates| Approved By ,d 5( 7% K
. cnemard
Designed By | VG/EGR | 09/86 State Drainage Engineer
Drawn By HSD 09/86 Revision Sheet No Index No.
Checked By | W6 | 09/86 00 2 of 2 2/8
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|—>J

T
e (R

ransl'fl'on
igid ) (

GENERAL NOTES

This inlet to be used in conjunction with Barrier Wall,
Concrete (Rigid) ( Curb & Gutter ), Index No. 410.

Symmetrical About € For Double Throat Inlets 2. All reinforcing steel ¥4 bars. Reinforcing shall have 2" min.
cover unless otherwise shown. Cost to be included in cost
€ Barrier Wall for concrete barrier wall.
| | - _ _ 3. Barrier wall shall be Class II concrete, finished in accordance
] | | with Index No. 4I0.
| AT T T T T T T T T T T T f*‘**#\\\ ” I .
o | | | —— 4. A flat 18" x 2z drainage slot shall be constructed at the
] }‘\(/-;\ o Lo —— inlet centerline when the inlet is located in a curb sog.
Bond Breaker / ‘ ! No more than one  bar, one Vs bar and one U-bar are
All Contact Surfaces ! ! to be deleted for construction of the drainage slot.
Between Wall & Inlet—"] ‘ ‘
| | 5. For supplemental details see Index Nos. 20/, 209 and 4I0.
A | - e A
\ \ 6. Recommended maximum pipe sizes are 18" longitudinal and
| | 30" transverse. For larger pipe, use Alt. B bottoms,
| ‘ Index No. 200.
Expansion Joint ( Typ. }\\
7. Grates can be fabricated with reticuline bars or with either
\ 2'0 electroforged or "0 welded cross bars and full depth
bars as detailed.
8" LB 40" ‘ 8" Edge Of Pavemenf—/ | F I
I_,_ F I—>—G ‘ ‘ Vari 8. When Alternate G grate is specified in plans, the grate is
6 , | aries | to be hot dipped galvanized after fabrication.
Lty PLAN Ly 01 st 3ag , ,
N 9. For pay item purposes the height of the structure shall be
o ) computed using the theoretical gutter elevation, less the flow
3'-0" L 3'-0" 7 D=3u/)/ line elevation of the lowest pipe or to top of sump floor.
T U-BAR BAR V j-r 10. Inlets to be paid for under the contract unit price for
3 =~ Inlets ( Barrier Wall ) ( Rigid ) ( Curb & Gutter ), Each.
_ _—— BENDING DIAGRAM
~ T 4 Barrier wall to be paid for under the contract unit price
L for Barrier Wall, Concrete (Rigid-Curb & Gutter ) LF.
/ \
I, \\
i K Bars L, : Length II'-I", Straight . — 23 o6 |
. _gn 73 5"
_ L Bars L‘J & Ly: Lengﬂl n-1 e v Droinage Slot Bars Lo
£CT Field Bend For 4" Drop ( Top Bars) NL ‘ See Gen. Note 4 a2 .
SECTION CC _ 3" Drop ( Bottom Bars) ] || (Depress L 8ors For | Length 84" (Single Throat)
L — L — Bars Lg: Length 2'-8" S 777;/-1 / /é" Min. Clearance i'-0" { Double Throot)
| - |
— Dowels- 1" x 18" (4 Req'd. ). Field Bend For Drop Same As Ly & L, R V3| ~Below Siot) Bars V3: See Bending Diagram
v,—d B Lubricate As Per Specifications v, || Bars V, : 18" Ctrs., Length Varies . o Ny Cant U-Bar For 2"
Bars Vy: 12" Cirs., Field Bend ® —t /C’e"“ Above Throat Bars Vg: 12" Ctrs.
L | o L | o N - For Throat & Grate Support "
Do L 1< 1< N Detail See Inset A U-Bors: 12" Ctrs.
5'-4 3 Expansion Material Vo Swk, | N
. . ( Section GG) .02 (Std. ) L ;é Theo. G.P. For Grate Installation
61,61, 3'-4 :E Construction Joint B = See Insets B & C = d
T T Permitted I R (o Sht. 2 Of 2. % =
— 1 I L
il R ZE 7 e Lo
L L ® " s IS
# © 4 5 = 2 < ~I L Ll = L
4 Bars R mf e 3 |L5 — S| N 3 i ‘ s 3 3 2 S A—
o F | ] o Sl —=rn = =4 ol W S TSl 7= & =
\ ” s e F—’ o | Cast-in-Place
// 6 T K. X /J . ) Or Precast T
H /| o HOUPCh Shape h Ny § 2" /H‘ Eye Bolt ? = Note: Replaces Section HH for double throat inlet.
N Wi Optional Note: For SECTION FF_and odditional details " See Index 20/ e et
E = B see Index No. 410, ' CONCRETE BARRIER g Bond Breaker
TEWL WALL (RIGID) (CURB & GUTTER) ' i
€98 H Y ., H ) ‘r Grate Support g
1) -
88 "4 Bars @ 12" Cirs. SECTION FF & GG SECTION HH o SECTION JJ
\r el
S.08 N @ 12" Ctrs.
M H | ‘
. c
s 0E&Q #
93y 4 Bars
§38¢, | ] [ H o' ts| |
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
- ‘:#:-::L:J;:nazﬁrz. %%7#:?:% ROAD DESIGN
©
3” 4’-0” 8" 8” 2:_5:1 8”
BARRIER WALL, CONCRETE (RIGID) (C & G)
SECTION AA SECTION BB Names | Dates Approved By /J ﬂ 7}{ K
Designed By | EGR/IVG | 9/89 State Roadway DesignLEngineer
Drawn By JBW 9/89 Revision Sheet No Index No
Checked By | EGR/VG | 9/89 00 lof 2 2/9
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4'-3"

‘=

L5x3x%

21§

>

Main Bars 5" x }

"

L=<

Cross Bars : Either §' @ Electroforged Or 3’ @ Welded
PLAN

SECTION KK

Each Side Main Bar And
41 Upper Half Cross Bars

WELDED

%" Tolerance
TJ‘/Y—K -
io

ELECTROFORGED

CROSS BAR OPTIONS

CROSS BAR

SECTION LL

Install Grate With
Extended Crossbar
To Front Of Inlet

S

INSET B

4:_3:1
. 5" 511 D
™I |
7 =
L5 x3 x3 ‘ ‘ i
e
i M g /_\_/—\\_/—\_/—\
N
NG i
< AVAWAWA Y
1 Aty
L [} [} I ] T
S Reticuline Bars ~Iv| “2{?

"
15

L5x3 xE&—

] [} ] [} ]
Intermediate Bars I
" YL . D
X E 2 X3q Bearing Bars
5:1 x é "
PLAN

Bar Stub
Cold Driven Rivet (5" Ctrs. )

OCJTOoOJTOTO O TOTFOTOTOTO

4

Bearing Bar W_/_
7

SECTION EE

RETICULINE

OPTIONAL STEEL GRATES

Al

Bearing Bar
Reticuline Bar

-

Intermediate Bar
=
SECTION DD

u
—4 Bar

4

Bar Stub
(See Detail)

BAR STUB

Install Grate With
Bar Stub To Front
Of Inlet

INSET C

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BARRIER WALL INLET

BARRIER WALL, CONCRETE (RIGID) (C & G)

Names | Dates Approved By

A AWML s

Designed By | EGR/IVG | 9/89 State Drainage Engineer

Sheet No Index No

2 of 2 219

Drawn By JBW 9/89 Revision

EGR/IVG | 9/89 Y

Checked By
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SHOULDER GUTTER TRANSITION

STEEL GRATE

— 77 . RECOMMENDED MAXIMUM PIPE SIZES
2'- I3 2'- I3 ign
4'-3" . Z ‘ H 5'-4 INLET INSIDE WIDTH PIPE SIZE
S
3 6" ., ., o 24"
A f" 6" 30 Grate Elevation 2" Cleor 6. -6_— . "
. 8" 8" ~ ‘—'ﬂ 7 Refers To This|—| |e— 4.0 %
* 31 fn = Note: Recommended sizes are for concrete pipe.
1 < 547 7 T e e e | Sizes for other types of pipe must be
| L © | 44" g verified for fit in accordance with Index
1 S —r N o No. 20I. For larger pipe see bottom
@ "o H detail right and Index No. 200.
~ LI}
I — Eye Bolt R 6" -:&g sﬂ
‘ See Index 20 N ‘ - -
©
N N
B B ‘ s \f - 2
Q
=V' g E " I_An " '3‘
R I_ —1 . 4. a5 8 40 g gl wonor 2 |l w) g0 oreutl gl
© 8" 2" 8 o & o j 2
6" 211 211 6” .% g
g
S| §3 5
a £l QOB 3 . S
" " S «w (3 8
# 2" Clear 2" Clear P 2 £ © S @
o ol 8§98 3
s s2 £ g
N P LEAQ ® S b S
| o | s 35, ) 8 ) . 6'-0" (Std. ) gl 2 A 36" s |,
3 588 |2 crear. :J £ Clear - Unless Otherwise @ i or 4'-0" 8
?\| S&s N Shown In Plans = Unless Otherwise
I B OK S Shown On Plans
A _\#s ] 0] n‘ = B B s ] a ] [')
( Without Grate ) © 1
PLAN
SECTION BB SECTION AA
4'-3" Out To Out NOTE: Alt. B Structure Bottom Only. See Index No. 200
for structure bottom details and hole reinforcement.
g g [~
I'-5 I'-5 I'-5 . INLET WITH STRUCTURE BOTTOM
|- € Cross Bar-| \'”‘
Theoretical Gutter Line '/@ Inlet f
- 14 ; 2'-13 . RI] | w3
20" 6 0" Lip OF Gutter g" L 8" L5x3x 75 — -E g ‘lO '~IO o GENERAL NOTES
\\! ﬂ ) = \S = =~ 5 I. This inlet with parallel bar grate shall be used for limited access
S L — — 77 B — = — = Weld Main Bars To £ o5 S facilities and other bicycle restricted facilities subject to heavy
o) < (See Detail Below ) | [ ] 1 loads; and, may be used in locations where inlets Type A and B,
- . % — | : Main Bars 5"x 1" ( Notched For Cross Bars ) ool with wide grate opening, are unacceptable. On limited access
ing Cross Bars /%"x ﬁ"( ,%" Continuous Weld At Main Bar Notches ) f_’ac:l:ff: 5 with des:gnafeq b/cy_c I? access and on all other facilm_e S
< Ty Wain Bars And Cross Bars Flush On Top including roads overpassing limited access highways, the reticuline
SECTION DD o SECTION CC =~ : grate shall be used.
L 4-3" J ¢ mler 2. Reinforcing steel all No. 4 bars af 12" centers both ways with
o I F=— { nie 2" clegrance to inside of walls and bottom. Bars to be cut or bent
5'Gutter Transition 5'-4 5'Gutter Tronsition ; TR »a - for /2’ minimum clearance around pipe.
To Be Paid For As Shoulder Gutter To Be FPaid For As Inlet To Be Paid For As Shoulder Gutter 50
3. All exposed edges and corners shall be tooled to 3 radius.
¢ | Back OF Inlet DETAIL For Grate Details
D N °\° See Index No. 231 4. When Alternate G grate is specified in plans, the grate is to be
| '/Back 0f Gutter £ £ hot dipped galvanized after fabrication.
5 i" 73 i S | H H H H - . - P 5. For supplementary details see Index Nos. 200 and 20l.
0 | | ~ioy ' I
= I I -~ =~ Bar Stubs F ]
| | -
. i ¢ Inlet i N Iy TOP VIEWS
- - © " Ctrs. All Stubs
— — | T = = e ° N
i i R /" . Theoretical O
S " 1 } ST /z @ Gutter Line " chererentrenecnen0ne | STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
N Iz € Offset ] ! N N ROAD DESIGN
. SECTION EE
- L or outer GUTTER INLET
Shoulder 3
D = I C .ﬁ /S s Pavemem‘// v / " Thick bar Bar Stub— TYPE S
(See Detail)
SECTION FF Names |Dates| Approved By
DETAIL OF BAR STUB A AW Lo

Designed By State Drainage Engineer

Revision
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|——m

54"

N
g
“ 'z‘ 1 H\‘ 1 n
4'-0"0r 2'-11" 5 2'- 1" Or 4'-¢
S
£
L
3
@
L8]
1
=
3
& 6'-0" _&” s 84”_ 3'-6" Or 4'-0" ‘gu
. »
(Unless Otherwise (Unless
Shown In Plans ) Q Otherwise GENERAL NOTES
z Shown Ip I This inlet is designed for village swales, difches, or other areas subject to
Plans ) heavy wheel loods, minimum debris and subject to pedestrian and/or
bicycle traffic. 4'-3" 0. to 0.
" &
2. When alternate "G" grate is specified in plans, the grate is 1o be hot dipped Bar 1" x 11" x5 5", 5" ,.5",.5"13 &
alvanized after fabrication. g2
NOTE: Alt. B Structure Bottom Only. See Index No. 200 gotvan! reart (5 Required ) ‘ ‘ ‘ ‘ :@ Inlet
for structure bottom details and hole reinforcement. 3. Reinforcing - * " ; i i 0 —- =
. g 4 bars at 12" ctrs. both ways. Cut or bend bars out of way of pipe
( For Pipes 30" Dia. And Larger ? to clear pipe ,21 N7~ /N~ S/ S/~ 7N 7.,
INLET WITH STRUCTURE BOTTOM 4. All exposed edges and corners shall be tooled to ;’" radius. OPTIONAL BAR SPACING
5. Recommended maximum pipe sizes shown are for concrete pipe.
6. For supplementary details see Index No. 20I.
4'-3" 0. to 0.
P w on gl 5
Bar £'x 14" x5 26 6" 6" fe #
{5 Required) ! ‘ ‘ ‘ ‘ € Inlet
_ \'\ﬂ T W g
Y NN XSN NSNS TN o
L 5x3x % —a \_/_\\_/_\W\_/_\_/_\ 3
Inlet Elevation As Shown | 6" 6" Y. AN AN A Y AY AYAY: 3 Rig R
On Plaons - N ANAWA mle| B @ e
A | € ey . . Refer To Index No. 231 WA W WANVANA ER9
At _ Steel Grating, See Detail —| For Weld Details And AN AVA VAV ANV ANVEANVEN IR
?\ i AN AN N AN AN N N
= Sections ~ ©
© mm AN A A WAWAWAWAWAN =
_____ —— T S Y ol ke Intermediate Bars
/’l of N Main Bars
Eyebolt —
8 See Index 20/ LA - R STEEL GRATE
_I 8,8 4" TWO REQUIRED PER INLET
| 2" 2" ]| g" Eall FlEae| . 8" 4'-0" 8" 5" Steel Grate Main Bors 5" x 4"
2" " IES _{’g = Intermediate Bars I%'x 4" Reticuline Bars |4'x &'
£ =
2= . O
L d g : § u., Steel Grate : Manufactured By Borden, Florida Steel, U.S. Foundry
- S8T = Irving, Reliance, Greulich ( Or Equal ).
—————— e s
© b « |88 5
BEx 2" Clear & 2" Cleor
| STR z
A N\ .1 La= N
5 5 o % “:’}_/- -*fi- s

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

PLAN SECTION BB Recomended Maximum Pipe Size: SECTION AA
2'-I1" Wall - 24" Size GUTTER /NLET

4'-0" Wall - 36" Size TYPE V

Names |Dates Approved By

Designed By /J a ﬂ{aﬁw

State Drainage Engineer

Drawn By WHW 4/57 Revision Sheet No Index No

Checked By | RAMM | 4/5T 00 lof | 22’
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Flow 0. 204
i 20/ Normal Ditch Bottom
Ditch Boﬁom\ j

/( N < N
g o | P
. . - sl 3rod |65 6 2ot at |6t
6" Ditch Block ( Low Side Of Inlet On Continuous Ditches ) 20" < 3"
§
Toe Wall Required :é.
( Paved Or Unpaved Ditches ) Q
SECTION DD _ 1 6'-0" el @
RECOMMENDED MAXIMUM PIPE SIZES Unless Otherwise 2 36"
Shown In Plans 2| —8" 81—
INLET INSIDE WIDTH PIPE SIZE 5 Unless
| - D T " Otherwise
2'-0 18 a Shown In
—N— |_,_ A 3" 24" E Plans
30" Note: Recommended sizes are for concrete pipe.
Sizes for other types of pipe must be NOTE: Alt. B Structure Bottom Qn/y. See Index f\/o. 200
P 6" 6" verified for fit in accordance with Index for Structure Bottom Details And Hole Reinforcement.
D No. 20I. For larger pipe see bottom
I'-6" T 3 e I'-6" 3" 3" detail right and Index No. 200. INLET WITH STRUCTURE BOTTOM
4-’” 2'- 5é"Grm‘e 7("
| | | |
A o
= © iR 9 Bars 3" x 34" x I'- 84" "
| — 2 2 4 1
='7T7 == = Locate As Shown 38 s
" . . o 1 g Te
2 Expansion Joint : : > "
/ B‘ 3 8 0 7 Notch Permitted
5 ] : ( At The Option Of
T o ﬂ.\ ~e The Manufacturer )
1 1 3 b aq ~
o i i (See Index 201) . | I. This inlet is designed for ditches, medians, or other areas subject fo heavy
1 | - 1 S ~Ie i i 47 159 / wheel loads on limited access facilities where debris may be a problem.
ST Wy TS E < = ’ NOTICE: This inlet is not for use in aregs subject to pedestrign and/or
A s 0 _| E- |_ SECTION EE bicycle traffic.
}'i" B 22’” 2. Reinforcing-2" cleorance to inside face. Cut or bend bars out of way of
! ! . - pipe to clear pipe byi}
1 1 "
! L ? | A 3. Chamfer exposed edges (3 Chamfer ).
4. When alternate "G" grate is specified in plans, the grate is to be
PLAN hot dipped galvanized after fabrication.
5. Cost of ditch paving to be included in the cost of Inlet. Sodding to be
paid for under contract unit price for Sodding, SY.
© / 3" Conc. Ditch Pav't 6. For supplemental details see Index No. 20I.
. s 6" 6" 20" 6"
54" 51 v
2'Sod Al Around —| 20 ¢l
/(TofGIBSY) e
e 1 k& I [T S
| |2 ' ]
1 = ‘ *
-\{_f -}Lr Bo ‘\_[(- _W' 7
- £ BN
" 5
— Bars @ 12" Ctrs. S E 5 8 ‘ STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
| CEI G - L ROAD DESIGN
‘ ﬂ 22REl O )y
Sk &) 4
NEANE DITCH BOTTOM INLET
& # " PURTIS E F a|
4 Bars @ 9" Ctrs. W gé 83‘:§ TYPE A
SaRs ‘ ‘
'\i{ \ 4;[—" < _\:7_’ -/ Names | Dates| APproved By
wI Designed By /J a M&KW
\\ State Drainage Engineer
#4 B @ 12" Ctrs. Drawn By Revision Sheet No. Index No
SECTION CC SECTION AA s e SECTION BB 230
Checked By 00 lof |
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Ditch Bottom

Toe Wall Require:
( Paved Or Unpaved Ditches )

4'-2"
8" 8"
T : T
| | -
— 1|
4% "i" ;{ k\Eyebolf

|——)>

lu
4"

See Index 20/

3

|~J> 3'-8"

8"

L 5x3x

s

Predominate Flow (s)

—-

( Grate, Apron And Slot Not Shown )

PLAN

5" i 41 '8” 5"
73 /6
1 |
| L 9" L/ || —
( Slot Depth) l
I~ 5 © .
6" B 6
» B
e N NN
4" L a 8"

X See Sheet 2 of 2

4'-p"

SECTION AA

[ wg
—

1:20 /:20 Ditch Bottom e N Q —\
(5]
8" Q
T 0’ 2
1 8" 3,_B,, 8" ; 84". 3"8" ‘éu
Ditch Block ( Low Side Of Inlet On Continuous Ditches) | [ora-2" ™ = or 4'-2"
—+ H —
g
S
SECTION EE 5
8" 6' 8" o
DITCH BLOCK RECOMMENDED MAXIMUM PIPE SIZES Uniess Otherwise = R
INLET INSIDE WIDTH | PIPE SIZE Shown I Plans Sl e 1
2 Unless
3'-8" 30" Q Otherwise
. Shown In
q4'-o" 36" j;‘ Plans
Note: Recommended sizes are {or concrete pipe.
Sizes for other types of pipe must be NOTE: Alt. B Structure Bottom Only. See Index No. 200
verified for fit in accordance with Index for structure bottom details and hole reinforcement.
No. 20I. For larger pipe see bottom
detail above and Index No. 200. INLET WITH STRUCTURE BOTTOM
4-3"
5" 5" D Traversable Inlet Top
| (Single Slot Shown )
kSocl\ Y \
(ANAY Uik
/\ /\ /\ ESTIMATED QUANTITIES
For Informational Purposes Only
<. e PAVEMENT Sop ' :
WA NN c SLOT TYPE 3 -2
) N/, L sv | or | s
\_/_X_/ w\ *4 _f Single Slot 6.2 0.9 14 [
4
. N / lot . .
Lo Intermediate Bars NJ wle Double Slo &1 M 9 7 _
Reticuline bars Lk 1 N E\'t >0d
15" x z Z © 4 Bearing Bars D
5"x % Conc. Inlet Pavt.
PLAN CONCRETE INLET PAVEMENT AND SODDING
4" 4” 4” 4” . .
m W Cold Driven Rive 1
. 4
Iﬂl < o f'o\‘O o < o < © 5!
—L5x3x5F
£ ‘j‘ /
= B 8] Bearing Bar
~ H= = =0 7 !
) SECTION CC i
E“ el | .
Intermediate Bar /Bearmg Bar
— N A ,/Rehculme Bar
?;; a PN N O |
esd | §
iS =0 'E 3-8"
» e xd §
E 8 § qé = ®
§835 | ¢ SECTION DD
L5 T
S28§ 0 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
§ E . E ROAD DESIGN
2E.s STEEL GRATE
.
S858 DITCH BOTTOM INLET
3 _\% L] L] L] :/_ TYPE B
Names | Dates Approved By
Designed By | HaB 04/67 Staé D&m}gecégmeer
SECTION BB Drawn By RWR 05/82 Revision Sheet No Index No
Checked By | WG |05/82 00 lof 2 23/
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| - py -~ | Py ey — |
! | | > = o = || ! ! ! | | >9 S S | | !
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PLAN I—>— B PLAN

4"8"
4-8" T 3 Type B Or
3 Type B Or I'-6" Type X Grates
Type X Grates ‘
[ éll " =
\J_g‘" ‘ artd — __1 (Slot Depth)" 1
7<S/Of Depth )E ?D ‘ ,\5" L
i 5" " _
6 ;,.T
U %4
SECTION AA SECTION CC
SINGLE SLOT DOUBLE sLOT
I"-6" 4" 4" g ) Inlet Box ( Line Type Indicates Existing Box To Facilitate Depiction Of Partial Construction

T—B T; Grates 47

* 0n new boxes the troversable top may be cast a5 a monolithic unit or cast in segments,

Q—T On Existing Inlets )

] ] - and the location of this line may be lower to facilitate handling and placement; however,
'éL the slot depth is to remain at 9 inches. See Index No. 20/ for top to wall connection. For
g 2 = = | on converting to traversable tops on existing inlets remove concrete to this line and expose
M © %4 L *— ! © L‘q5 the existing reinforcement. Reshape or splice in reinforcement to penetrate the rim and
; ; ; ; returns of the grate seat, and bend the reinforcement into the slot shelf to extend into
the abutting throat pavement,
SECTION BB

TRAVERSABLE TOPS FOR INLETS TYPE B AND
FOR CONVERSIONS OF EXISTING INLETS TYPE B AND TYPE X

2.

GENERAL NOTES

The general purpose of the inlet top designs are:
a. For ditches, medians or other areas subject to heavy wheel loads
accommodating minimal debris locations and debris improsed locations.
b. Provide full grate and horizontal slot designs for new construction.
¢. Provide full grate and horizontal slot designs for replacing the verticle slot
tops on existing Inlets Type B and Type X that are in locations which have
become pedestrion active.

Box, walls and bottoms reinforcing steel all #4 bars at I'centers both ways
with 21’1’ clearance to inside of walls and bottom. Bars to be cut or bent
for 13" minimum clearance around pipe.

When Alternate G grates are specified in the plans, the grates are to be hot-dipped
galvanized after fabrication.

Cost for constructing traversable tops on new inlet boxes shall be included in the
contract unit price for Inlets (DT BOT ) ( Type B)J, EA., and shall include the cost

for surrounding pavement.

Existing Inlets Type B and Inlets Type X that are converted to traversable inlet tops
shall be paid for under the contract unit price for Inlets (DT BOT ) ( Type B)

{ Partial ), EA. Unit price and payment shall be full compensation for inlet conversion
and shall include the removal and disposal of any existing inlet pavement; the removal
and stockpiling or disposal of sufficient material from the existing inlet box to
facilitate construction of the required inlet top; construction of the required inlet
conversion; backfill construction; construction of inlet pavement; reusing, supplementing,
transferring or replacing grates as required by plans or as directed by the

Engineer; any required earthwork for ditch restoration within 30'of the inlet;

and, seeding and mulching disturbed grasses.

Ditch pavement shall be paid for, separate from the inlet, by pavement types and
units as called for in the plans.

Sod will be paid for under the contract unit price for Sodding, SY.

For supplementary details see Index No. 20I.

DESIGN NOTES

The type of top (single or double slots) depends on the approach ditch configuration
and the hydraulic requirements of the site. The designer will stipulate in the plans
the type of top to be constructed at each individual inlet location.

On existing inlets conversion grates shall be constructed ot the original grote
elevations unless other elevations are called for in the plans. When plans call for
the inlet top to be constructed to support storm water detention, details for ditch
modifications and underdrains shall be shown in the plans.

MAINTENANCE NOTES

Traversable inlet tops that are constructed by maintenance contract or by maintenance
forces may reuse the existing grates that are determined by the Maintenance
Engineer to be functionally sound, and their reuse is so directed by the Maintenance
Engineer. Existing grates approved for reuse and new grates may be mixed, matched
or replaced as directed by the Maintenance Engineer.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH BOTTOM INLETS
TYPE B

Names |Dates Approved By

Designed By | wPH | 02/98 /d a MCKW‘O

State Drainage Engineer

Drawn By uby 02798 Revision Sheet No Index No

Checked By 00 2 Of 2 23/
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3qn 4" |
\ oo : ] " 50"
& ® 254
1 ® Ly %]
o1 oy ‘" " _ e " " r ‘ ‘ |
S 4 |l 2'-0 L <9 23 4'-l 23 Zia 310" 2{ | F—¢ Of Pipes — }
N = R N | -
N B o < & , 3 S !
il ls: * " wo gl oy e Sk »
el e A 2 2k
o) L T
E } oy
PLAN 5 i
. 1 z PLAN
23 PLAN
< . 3o . . PLAN o
=9 53 i 83 £3 50"
o i § s £V 8% 53"] 55 | 53" Sk I-z3" 67" I-23"
- )_‘ 4'- ré= © s 4'-4" M
{ Grate 1 E{ 'g g 53" 30" /53 r o, Grate A i
" E It - ) H ki ﬁ V <
Jﬂ 2o + Szee ?:dex 201 r Grate — ofpt = r’ t "\S Evebal 20//" +
-2 - j 5 ee " Inde.
I > Jb 2" cl. { [Eve Bort ' grare = 1 5t by 7'n.3uX "
;\Il = See Index 201 ‘E 2" ¢l T Eye Bolts : 8
= . = See Index 20/ -
* + I~ *#4 Bors % © r\k#" Bars ° " © 1\
12" Ctrs. jr i\,l // @ 12" Ctrs. L E\'l WL _Z_CI N b#4lgargf
N @ 12" Cirs.
s ‘r‘.‘.AI_J( % — . #4 Bars N i Np— . S PR
SECTION © f ® f L= " s, © i
TYPE SECTION
¢ SECTION SECTION
Recommended Maximum Pipe Size: TYPE H
2'-0" Wall-I8" Pipe TYPE D TYPE E . sed Moximom Pioe S
3'-1" Wall-24" Pipe Recommended Maximum Pipe Size: R nded Maximum Pipe Size: ecommenaed Moximum Fipe >ize:
ip ged i ‘P ecommended Maximum Pipe Size 3-0" Wall-24" Pipe GENERAL NOTES
3,'/" Wall-24" F':.pe 3'-0" wall-24" Pipe 7'-8" Wall-1-66" Pipe
4'-1" Wall-36" Pipe 4'-6" Wall -42" Pipe 2-30" Pipe I. These inlets are suitable for bicycle and pedestrian areas and are to be used in ditches,
medians and other areas subject to infrequent traffic loadings but are not to be placed
/ N L E T S in areas subject to any heavy wheel loads.
2. Inlets subject to minimal debris should be constructed without slots. Where debris is a
problem inlets should be constructed with slots. Slotted inlets located within roadway
34" 24" clear zones and in areas accessible to pedestrians shall have traversable slofs. The
‘cw -5m - .é traversable slot modification is not adaptable to inlet Type H. Slots may be constructed
ey o m o at either or both ends as shown on plans.
g e 22| . 24"
AN CAST IRON GRATE NOT T — f o g 3 - 3. Steel grates are to be used on all inlets where bicycle traffic is anticipated. Steel grates
Rﬁ = " j on r PERMITTED ON INLET TYPE D o —— r 8 “ r 9 ‘ jr ! are to be used on all inlets with traversable slots. Either cast iron or steel grates may be
= ; —— N = o p — used on inlets without slots where bicycle traffic is not anticipated. Either cast iron or
T e e— L T —— B e steel grates may be used on all inlets with non-traversable slots. Subject to the selection
| == % «««m N < described above, when Alternate G grate is specified in the plans, either the steel grate,
s N | c— a—) . | S—) Y] N . . P .
[ 'lT — — ‘/C Of Grate e | — Ny 3 hot d:pp?d galvonized af.rer fabrication, or the cast iron grate moy be used, unless the
" — = R L —— B plans stipulate the particular type.
=== ! oyl - T {e— e—) j bl
el (= = — ] - 4. Recommended maximum pipe sizes shown are for concrete pipe. Pipe sizes larger than
) N ¢ ] those recommended must be checked for fit,

]

: : g = ||

—_— 7 —

el AL - T = a7
HALF SECTION CAST IRON GRATES

.
Y
©

All exposed corners and edges of concrete are to be chamfered %”.

o
%
v U

6. Pavement to be used on inlets without slots and inlets with nan -traversable slots only

TYPE C TYPE E TYPE H when called for in the plons; but required on all traversable slot inlets. Cost to be
Approx. Weight 235 Lbs Approx. Weight 465 Lbs. Approx. Weight 725 Lbs. included in contract unit price for inlets. Quantities shown are for information only.
7. Traversable slots constructed in existing inlets shall be paid for as inlets partial,
CAS T /RON GRA TES 0" Clearance over Rivets and shall include the cost for slot openings, paving and any required replocement grates.
3'-4" 3"275'" 3"2,‘3'” 8. Sodding to be used on all inlets not located in paved oreas and paid for under contract
15 Equal Spaces || 15 Equal Spaces unit price for Sodding, SY.
14 Straight Bars || 14 Straight Bors
2'-4" 4'-5" 2 End-Bearing 2 End-Bearing 9. For supplementary details see Index No. 20I.
JAWAWAY ,~ Band Band
JAVAY < ;L‘ng 3w T
=\ e, 2188 / M Y
4 ? © 2y ‘\ N > 1) N
ol Q0 S S b § 52 py N m S S ™ STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
&8 @ G a8 s aQ “ ROAD DESIGN
R0 ¥ ©Q Q
TYPE € TYPE D TYPE E Bt —Typp i DITCH BOTTOM INLETS
Straight Bars 2"x4" Straight Bars 2”X;’"" ) Straight Bors 2"x 4" Straight End -Bearing Bars 2"x 3 TYPE S C R D R E & H
Reticuline Bars 14" x 2" Reticuline Bars 15 x# Reticuline Bars 14" x %” Straight Bearing Bars 2"x §
Bands 2" x 4" 6 Bonds 2"x 4 Bands 2" x 4" Reticuline Bars 14" x 2" Approves By
Approx. Weight 104 Lbs. Approx. Weight 190 Lbs. Approx. Weight 215 Lbs. Bonding Bars 2" x 4" Names | Dates da 7% K
. . . . .. Approx. Total Weight 310 Lbs. Designed By C N Camiriad
NOTICE: Steel Grates Are Required On Inlets With Traversable Slots And On Inlets where Bicycle Traffic Is Anticipated. State Drainage Engineer
STEEL GRA TES Drawn By Revision Sheet No Index No
Checked By | FGR/JG | 07/81 oo lof 5 232
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Flow X | ®» < il
2|0 L 5 — _I
§la i E
NE 5 E :
e //?% Chamfer >
7 ~——
Sod /’ /’
Concrete Pavement
( Hand Shape to Neat Lines)
/
Sod
/
l—— A l—— B 2'
N SHALF PLAN WITH SLOT HALF PLAN WITHOUT SLOT
PLAN VIEW
|—— A |—' B
18" L Vaories L /8" /8" L Varies B 18"
Varies Ditch Width T | Varies Jories Slop p Varies T Difch Width _ Varies Jaries 3 L4 ) /8"
T | Varies (5 Std. ) | T lope Uisg | Varies { 5' Std. ) | T 4lope Diteh ‘ Varies
1 1 Bofroﬂ ‘
1 : ‘ ; \
] L \\\\ 3 _ I I [ \
o ™ e o ™ B _ " =
i % " = JL7 ( Slot Depth ) o
6" i } i 6" 6" 6" 6"
: : 6"
1 1
1 1
i i
1 1
i i
i i
i i
LA S ] Lk
SECTION AA PAVEMENT AND SODDING QUANTITIES SECTION BB l_. A l_. B
FOR TRAVERSABLE SLOTS
Pavement Sod HALF PLAN WITH SLOT HALF PLAN WITHOUT SLOT
Inlet | Single Slot | Double Slot| Single Siot | Double Slot SECTION CC
SY cY Sy cYy SY SY
c |4687 |077 | 6.6 |0.93 2 16
D 5.99 | 0.9 7.70 | 1.I0 14 19
E 5.68 | 0.9 7.37 | 1.08 14 18

TRAVERSABLE SLOTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH BOTTOM INLETS
TYPES C,D,E, & H

Names |Dates| Approved By

A AW L i

Designed By | EGR 02/80 State Drainage Engineer
Drawn By JM 02/80 Revision Sheet No Index No.
Checked By | W6 | 02/80 00 2 of 5 232
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5]

A

L

Width Of.
Slot

A
] SL0TS NOT
SIDES WITH

g I

Slot Depth
12" Unless
Otherwise
Shown On

PlLans

( Grate Not Shown )
PLAN

PERMITTED ON

GRATE SEATS

NOTE: See Index No. 229 For Application Guidelines

Width Of
Slot
: —Slot 'Fi
N N N—
SECTION AA SECTION BB

NON - TRAVERSABLE SLOTS

]

o

I

AN

SOD ONLY

Inlet SSOYd
C |s
D |6
E 7
H |8
Sod

Hi-e"
I

SODDING AND PAVEMENT
FOR INLETS WITHOUT

SLOTS AND INLETS WITH

Ditch Bottom ~~~»

[

intet|Favt 599
C los3o| 8
D lo036] 9
E |037] 9
H _0.45] 1

3‘"'6" \\Sod
— 3" Concrete Pavement

PAVT, AND SOD

NOTE: See General Notes Nos. 6 and 7

NON - TRAVERSABLE SLOTS

I
Toe Wall Required ﬁ

( Paved or Unpaved Ditches )

20:! 20:/ Ditch Bottom ~~~
IR
6T 0’

1
Ditch Block ( Low Side Of Inlet On Continuous Ditch)

U \ Existing Or Proposed Structure

Traversable Or Non-Traversable
( Traversable Shown )

DITCH BLOCK FOR INLETS WITH OR WITHOUT SLOTS

-

A8

18" n Varies L 8" 18" T Varies 8"
. ., . . . . . 8"
Y Varies Ditch Width Varies 105 Y Varies Ditch Width Varies ‘oS . .
28 Vore T Varies (5'Std. ) T 1ope Y ¢ Vorye T Varies (5'Std. ) T siope Yo 2 ﬂ - e
s Lo aries : ] 5 s | ' : ol Const. Conc. Pavi. & Slof
m 1 Difeh Botrom —_ -
‘ SR |\ —_— ] T~ A —_— T T T N T .
o ) R AR B - Const. Cone. Povt. —1 |k T° % 7" (Slot Depth) : 3 ES
‘ 5" (Min.) ! |
) I I ! 1 ! I "
6" i 3 ‘ ) 3 i 6" 6" 6" 5" } : } 6
| ) | L‘q | i Bottom Of Exist. [2" | 1
! | I Slot Or Remove Exist. | r Existing cast iron gratels)
Const. Conc. Pavt. & Slot i i ! | Wall To This Line (Epr)sed | to be replaced with steel
| i i | | Rebars In Pavt. Zone May | grotes. Existing steel
J/‘ 1 1 | | | Be Either Removed Or | repinoed when salled for in
. . | | . .
Exist. In/effsvl/:;h ‘ } 1 ! gl)f 'jf I:,L’;Zfr' s%;g : 3 Embedded ). 3 i the plans or as directed
Or Without Siots | R | l ! (Y f IS 3 1 by the Engineer.

s s : :

| | | |

e J L, 1

SECTION AA PAVEMENT AND SODDING QUANTITIES SECTION BB | A | B
FOR TRAVERSABLE SLOTS
Povement Sod SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE )
Inlet|_Single Slot | Double Siot| Single Siot | Double Siot SECTION CC (CASE 1)
SY cY Sy cy Sy SY

C |[487 |0.83 | 6.6 | 1.05 12 6
D |59 |Lo 7.70 | 1.30 14 9 STATE OF FLORIDA DEZAARDTIIZ\)/II;ESI\IITG’(\‘)F TRANSPORTATION
E |588 [0.99 | 7.37 | .24 14 18

NOTE :

For plan view and additional details see sheet 2 of 4.
For payment see General Notes Nos. 6 and 7.

TRAVERSABLE SLOTS FOR EXISTING INLETS

DITCH BOTTOM INLETS
TYPES C,D,.E & H

Names | Dates Approved By /J a W( K
& newmiraD
Designed By EGR or/54 State Drainage Engineer
Drawn By DAE 07/84 Revision Sheet No Index No
Checked By | JBW/WG | 07/84 00 3 of 5 232
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Break Angle Not To
Exceed 3° (1:20).
Minimum Slope For
Transition Ditch 0.10%
Unless Existing Ditch
Is Flatter.

Break Angle Not To

Exceed 3° (1:20) \

Bottom Of Transition Ditch

These Points Can Be The
Same Or Nearly The

Same Where Ditch

Grades Are Flat.

Exist.

Existing cast iron grate to be replaced
with steel grate. Existing steel reticuline
grate to be replaced when called for in the
plans or as directed by the Engineer.

Varies 8"
Z

6"

4l
|
|

Exist. Inlet With

Or Without Slots )\/
\

Sl

|
- ! [
( Box WD,!;;:hSIEg;*g;,’an ) 'g } "L “ } Remove This Portion Of
o = | e Varies ( See Plans ) | | +—— Box And Construct New
- :"WF T | - Const. Conc. Pavt. & Slot | | Top, S‘eafs And Slot ()
. ! ‘ ‘ \ 1 1
Al || ~
- o - 7" ( Slot Depth ) B;
[s]
" |\ L5 (Min. ) Grate 7,
1 i |
|

Remove Exist. Wall To
This Line ( Exposed Rebars
In Pavt. Zone May Be

|
|
|
} Either Removed Or Imbeded )
|
|

SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE)
SECTION CC (CASE 2)

Bottom Of Transition Ditch; Or

Bottom Of Exist., Ditch For
Exist. Inlet Without Slot

10" Level

3

Ars

Varies | 18"

1L )

‘ ‘ L Const. Conc. Pavt. & Slot ‘

Bottom Of Exist. Ditch For
P Exist. Inlet With Slot

Slope Same As Exist. Difch\

7" (Slot Depth) |
5" (Min. )

6"
Bottom Of Exist. 12" Slo‘(
Or Remove Exist, Wall To
This Line { Exposed Rebars
In Pavt. Zone May Be Either

| 54

N

\
\
Removed Or Imbeded ) | }
\
\

Underdrain, Type I
To Be Constructed Only With Detention Ditch
Concept, And Only When Called For In The Plans

TRAVERSABLE SLOT

XExtra Pavement When Exist.
Slot Exceeds 12" In Depth

Exist. Inlet With
| Or Without Slot

SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE )
SECTION CC (CASE 3)

INLETS (PARTIAL) FOR EXISTING INLETS

Existing cast iron grate to be replaced
with steel grate. Existing steel reticuline
grate to be reploced when called for in
the plans or as directed by the Engineer.

DESIGN NOTES FOR TRAVERSABLE SLOT
INLETS (PARTIAL) FOR EXISTING INLETS

The general purpose of these conversions is to remove the hazard
of the protruding inlet top, while not creating a hazard by depressing
the top too deeply.

The corrective procedure depends on the approach ditch grade and
hydraulic requirements of the site. The selection of the appropriate
case depends on the relationship between inlet top and ditch elevation,
and, on the vertical clearance between the top of the uppermost pipel s)
and the grate. The purpose for the Case | conversion is to add the
traversable slot to an existing inlet where top removal, change in

grate elevation and difch transitions are not required. Case 2 will
normally be applicable to ditches with flatter grades adjoining the inlet.
Cose 3 will normally be applicable to ditches with steeper grades
adjoining the inlet where buildup of the existing ditch is acceptable.

The designer shall stipulate in the plans which case is to be constructed
at each individual inlet location.

Where the existing inlet top is above the existing ditch ( Case 21 but
borrow material will be required to adjust the ditch ( Case 31, and

vertical clearance or other conditions do not prevent removal of the inlet
top, the designer should call for Case 2. The designer shall determine

if ditch reconstruction is required more than 35 feet beyond any
traversable slot side and shall include Separate pay items in the plans

to cover the cost for that portion of required ditch reconstruction

exceeding the 35 foot limit. The designer shall also determine whether
ditch pavement is required for ditch restoration within the 35 foot Iimit and
include that pavement under a pay item separate from the inlets partial.

When the detention ditch concept is to be used with Case 3, the
designer shall stipulate 'Case 3 (Detention) 'in the plans.

The designer shall determine whether tight soil or other conditions at
each individual inlet indicates the need for underdrain in Case 3
conversions and shall call for Underdrain, Type I in the plans.

METHOD OF PAYMENT FOR TRAVERSABLE SLOT
INLETS (PARTIAL) FOR EXISTING INLETS

. Existing inlets converted to traversable slot tops under Cases I, 2

and 3 shall be paid for as inlets partial, each. Case shall not be
included in the pay item description.

. All ditch reconstruction work within 35 feet of each traversable slot

conversion, whether required by these details or as a direct result of
the conversion, shall be included as a part of the partial cost.
Reconstruction work shall include excavation and removal of surplus
materials or borrow materials in place. grading. compaction, shaping
and seeding and mulching. Sodding, ditch pavement and underdrain are
not included as part of the inlet partial cost and are to be paid for
separately.

. Inlet pavement and sodding shall be in accordance with the sections

on this detail and with the Plan on Sheet 2 and Sections AA,
BB and CC (as Case /) and tabular quantities on Sheet 3.

Unit price and payment shall constitute full compensation for inlet
conversion, replacement grate( s ) ditch reconstruction, seeding ond
mulching, and shall be paid for under the contract unit price for
Inlets (DT Bot) ( Type __) ( Partial ), each.

Sodding shall be paid for under the contract unit price for Sodding, SY.

Ditch pavement shall be paid for separate from the inlet by pavement
type('s ) and unitl s ) as called for in the plans.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH BOTTOM INLETS
TYPES C,D,E & H

Names | Dates| Approved By

A O L i

Designed By | VG/EGR | 3/10/86

State Drainage Engineer

Sheet No Index No.

405 | 232

Drawn By HSD/dds | 5/20/86] Revision

Checked By | JVG/EGR |5/22/86 [2]
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8”

Centered Inlet

Structure Bottom

TOP ELEVATION

TOP SLAB OPENINGS

DIAMETER OPENING SIZE
MIN. MAX.
4:_011 2:_0:: X 3:_/:: 2:_011 X 3:_/11
5-0" 200" x 31T 31" x 4"
50" 50" x 317 50" x 4-47
8-0" 2'.0" x 3'-/" 3-0" x 4'-4"
~N
Type C 3'-1"
Type D 4'-6"
8" Type E 4'-6" 8"
TYPE C 4'-0"
TYPE D 6'-0"
TYPE E 6'-0"

Top Slab With
Centered Opening

Round Structure Bottom

8”

(Minimum Diameter
Unless Otherwise
Shown In The Plans)

SECTION AA

#8 Bars

|—(>-m

o

Centered Opening -

See Table Below
For Dimensions

//2’" For 8'-0" Structure Bottoms

#4 Bar Each Corner

2 Way Reinforcement

See Tables Below

TOP SLAB REINFORCING DIAGRAM

6" For 93" Thick Slab

f 8" For 14" Thick Slab

94" For 4'-0"/5'-0"/6'-0" Structure Bottoms

.— See Index No. 200 For Structure
Bottom Details and Hole Reinforcement.

101
U N W ___4
#8 Bars
2 Way Reinforcement
See Tables Below
SECTION BB
TOP SLAB
REINFORCING SCHEDULE
GRADE 60
OR
SCHEDULE \ssksi 0R (WIRE FABRIC )
In 2/ft
A 0.20
B 0.24
C 0.37
D 0.53
E 0.73
F 1.06
G .45

#8 Bars

w
o
N d N
)
Type C 3'-1" 2 Type C 2'-0"
Type D 4'-1" NS Type D 3'-1"
Type £ 4'-6" = Type £ 3'-0"
)
pe 8" 5| 8| L . 8"
g
2
3
@
N
2
Q
IS
6"0” 8” * 8" 31_6” 8”
Unless Otherwise Q Unless Otherwise
Shown On Plans j;" Shown On Plans

TOP SLAB WITH
CENTERED OPENING

REINFORCING
SLAB SLAB (2 WAYS)
DEPTH THICKNESS SCHEDULE
SIZE: 4'-0"
2 0‘51_401 92" C
SIZE: 5'-0"
2 0.5'<30' 95" ¢
30"-40' 95" o
SIZE:6'-0"
0.5< &' 94" B
& <18 92,:: c
18'<30' 95" 0
30'<37" 94" £
37-40' 95" 4
SIZE: 8'-0"
2 0.5<9 ' ¢
9'< /5" i o
5 <23’ ng £
23' <33’ ng £
33 -40° Il z_l” G

ALT. A STRUCTURE BOTTOM FOR INLETS TYPE C,D AND E

See Index No. 200 for structure bottom details and hale reinforcement.

ALT. B STRUCTURE BOTTOM FOR

INLETS TYPE C,D & E

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH BOTTOM INLETS
TYPES C.D.E & H

Names

Dates

Designed By

Drawn By

JUt

£2/39

Approved By

A O s

State Drainage Engineer _

Revision Sheet No

Index No

Checked By

00 50f5

232 |
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i

TF S
) D -
y - a5
: » =
S
1] b
43 x3 xF —

-
I_

STEEL GRATE

Steel Grating, Straight Bars 3" x 4
Reticuline Bars 2" x &'

5'-4"
B
iuﬁ\‘ _:_’5’?_?%%____:_2%_1_3%2 =_ —+
S NNy
_ 8" 4'-0" 8"
YA :
" L N Eye Boi—=Tr==Ht ?
N See Index 201 _,
] ::E:::ﬁgg::%::ﬁ-:: — :00
il R cerreprr e R
PLAN g ] B
f‘jf 4-0" ~
L Tool Edges To 3" Rodius
() T T
PR i
- — e 18]
8 8" S2.F |x
H 2”HClear H Z H 2" ‘(‘:/ear H §§§§ g =§
AR IR = L
| *4 Bors'e 12" CIrs. | | SeSEs
o o |
[ TF——t+ 1< N
SECTION AA #4 Bars @ 12" Ctrs.
L3 x3 X%

SECTION CC

TYPE F

7 -83"

PAVT. AND SOD

Notes: I. Pavement and/or sod to be used only where called for in the plans.

2. Cost of paving to be included in cost of inlet.

PAVEMENT AND SODDING

nized after fabrication.

3. These inlets may be used with Alt. B
structure bottoms, Index 200. The inlet and bottom
combinations are to be paid for under the
contract unit price for Inlets (DT Bot)
(Type F (or G2) (J Bot, Depth), Ea.

4. For supplemental details ( Type F only ) , see index 20I.

B '—l
22 Spaces
R S 45X3§X7§‘\\ 23 Bars
_ o] ale e e E T
j-‘ii\ 7\‘ 7ﬂ: —_— ?
:“,L _:_;:E"_:Z__;_:__i_r:_ﬂ:
0‘ ‘Q
8” ‘ 4:_/ n H 8”
. A ™
5 % | -
Ol ¥ )
@ 5
A ¥ wko
L x
H SECTION CC
x
] % .
= = )
— =1 - Z
ﬂ C—— _:g: ] i
S e e v e e o L5x3hx B L-clep
SECTION DD
PLAN I STEEL GRATE ,
51" S0 51 B 5" Steel Decking, Weight 630 Lbs. Main Bars 5" x3
2| 2 Intermediate Bars /’ X ’ . Reticuline Bars /% M l
o 2" .
Tool Edges To 3 Radiu 4'-10" ; . 6" | 5'-4" | 6
N J 3 Decking 4'- 83 Lifting Loop 53
< wle L ] . L N
N H ‘ A N L —— 7o 7 Rodiu il Tool Edges To 3" Radius
1N 7 45° 0| (_ [ = — - I
A 2" Cleor 27 Cleally_—/ % N ST = leye sor |b ——— b — ]
" W) oy I
32/ ,:'_L% H :H R . \ . ; & ee |Index 20 H "
7 . " Py * i\‘
8”H H 20" H ‘lau 8 . 8" 12" RS H 2"
N
L il i ‘7 [ reenans? H R .
2" Clea Eﬂul H ’ gﬂH: . —r bf L o i
H ~ 8 e
¥ i 1 BN Ll 8 s ] 3t
7 = 8" i\ 5-0" 8" o=
—r _ © H in \ I H il fod
4
co Y n 2" E %] < .
2" L = k‘ ‘Q oo ‘é) >
r [ ! 2" g on d‘: ;fg QE') g
= S
SECTION BB I 2 | [ > ] PN
I ’ | A1 | j1Ee
4 Bags @ 12" Cirs. ‘ L #4 Bars @ 12" Girs. J SKE
TS
" S
7 Notch Permitted L 235
(At The Option OF The /& ‘ 1 ‘ ‘ esx
Manufacturer } 6 N l H S g &
3 x3x2 B g 7 LI _\:_J{ a —= la a My g‘/_
8 i ] | F = ] I
J g\
SECTION DD SECTION AA #4 Bors @ 12" Ctrs. SECTION BB
5 Pavi Sod 5 Sod TYPE G
N In/efcy* Sy N infet s,
s G 10.43 10 , 6|7 GENERAL NOTES
© 2 034 9 i Fls I. These inlets are designed for use in
= > . ditches, medians, pavement areas, or other
.(. *For Estimating areas subject to heavy wheel loads where
Furposes Only b Sod debris is minimal and is subject to pedes- STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
%ﬂ I'-6" | ™ tfrian and/or bicycle traffic. ROAD DESIGN
Sod SOD ONLY 2. When alternate G grate is specified in
"~ 3v concrefe Pavement plans, the grate is fo be hot dipped galva- DITCH BOTTOM INLETS

TYPES F & G

Names | Dates Approved BY/J a ﬁ/(
LKWO
Designed By ™w 01750 State Drainage Engineer
Drawn By MEF 01/50 Revision Sheet No. Index No.
Checked By | whu | oi/50 0o lof | 233
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|——D

/-6"

o

-g"

s
— 2

/’“ 3" Conc. Ditch Pav't — |

/(Tora/9 SY)

2'Sod All Around "

Lo

PAVEMENT & SODDING

c

|

20:1

Expansion Joint

| |

10'

~~~= Predominate Flow =~ ~

4'-3"

5 _g"

|—-m

Eye Bolt
See Index 20/

RECOMMENDED MAXIMUM PIPE SIZES

INLET INSIDE WIDTH | PIPE SIZE
21" 24"
41 - O " 3 "

PLAN

2

€ Inlet
T/
|

Note: Recommended sizes are for concrete pipe.

Sizes for other types of pipe must be
verified for fit in accordance with Index
No. 201. For larger pipe see bottom
detail right and Index No. 200.

Steel Grating, See Detail

Inlet Elevation As
Shown On Plans.

-k‘*zu 2::4}' fﬂl‘g
1 B
B N
'\_1- ._/_
338
ZOuGl X%
£, < 2
11828 <
SES| ®
2" £5¢| o
B o S US
o285
SKCQ
=S
P 1 [S§R
S0
I
g3
(SRS
N\t — N
L] L] L] =
SECTION BB
L5x3x¢
20/ Each End

Ditch Boffom\‘ .

Ditch Block ( Low Side Of Inlet On Continuous Ditches?

SECTION CC
o
s
Ditch Bottom ~—~~= /<
T |
6" 'H 1 6"1
Toe Wall Required
( Paved Or Unpaved Ditches }
SECTION DD

Weld Main Bars To £

(See Detail Below ) —|

782

L

~~~= Predominate Flow=— ~—

6: .
N

= q rs
4: o # —L+
6| < 6"

8" 4:_0::

.
g
=
~N ~ ~
QL
<
g"— 2:_”:: ‘gu é: 4:_0:: __Q”
or 4'-0" or 2'-11"
E
2
3
8" 6"0” _Q” ° i”. 3"6" _ﬁ”
PNy oAl
Unless Otherwise Shown 3 oo
In Plans 2 Un ess
b Otherwise
Shown In
cn‘ Plans
<

NOTE: Alt. B Structure Bottom Only. See Index 200
for structure bottom details and hole reinforcement.

INLET WITH STRUCTURE BOTTOM

GENERAL NOTES

This inlet is designed for ditches, medians or other areas
subject to heavy wheel loads, where only light debris is
expected and pedestrion traffic is anticipated.

NOTICE: Inlet not for use in areas subject to bicycle traffic.

. Reinforcing- #4 bors at 12" centers both ways with

2" clearance fo inside face. Cut or bend bars out of way
of pipe when necessary; bars to clear pipe byl 21 .

When alternate G grate is specified in plans the grate is
to be hot dipped galvanized after fabrication.

. For supplemental details, see Index 20I.

. Cost of ditch paving to be included in cost of inlet.

Sodding to be paid for under contract unit price for

Sodding, SY.
_j_/ﬂ—Lgl; A\_%—
SECTION AA
4'-3" out To Out
/-5 L /-5" L /-5" % ( Typ.)
—€ Cross —,
Bar | o)
R
g 8 =\Iw =‘il\l S
CD(% ©| Wio
\ cle s STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
S~ N3 ROAD DESIGN
S8 S
|
u 0 # DITCH BOTTOM INLET
o
STEEL GRATING TYPE J
Note:s Two Required Per Inlet
Main Bars 5" x % (Notched For Cross Bars ). Names | Dates | Approved By ,J a 7% K
CrOSS'BGrs /g” X % {COnﬁnUOUS/y Welded Designed By LMF 08/76 State Drainage En;ne%:’uho
At Main Bar Notches ). Drawn By Revision Shoet No Thaex No.
Main Bars And Cross Bars Flush On Top. chockea vy | sm | oare 00 lof | 234
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SECTION EE

Y N S~ N
|l o) o) 1o ___ —— O 0=
)
—+ A
5
©
oD \ / (oD © SR
469 ) k\C_)T - El' "‘::‘:“
6" Concrete Ditch Paving N
Reinforced With 6" x 6" .
10/10 Welded Wire Fabric o
e /AN TN TN ISOMETRIC
© © =
,(\//, ,,,,,,,, &%ﬁL,,,,,,,,,,,,,,,giL ,,,,,,,, 4,6 R ~9 OF
B INLET FENCE ENCLOSURE
0" 5-2" s R L+ 16 5'-2" 0"
13'-4"+ L
/"6"
{ Grate Not Shown ) g"
PLAN 5 ’j
©2"
[ [ Anti-Vortex Wall i I Fence Type B ( (See Note 2) 1
u ZHI" J I i ©f Slope To Match 44 J BN -
7 I 01 Ditch Grade S =
— r—" I ‘ \

I _ T Tl : s LI I
< lw} ~g T = F T \T e Eli
= N s © [\

° TN . Li"
. § 6" I
8" 383 L 8" o 'F”) g 55 5
— e— o = 2 f— - -1 "
N 'Q§ (See Note 2) Typica/);_" of R Lo
e Construction Joint Permitted
I l 3 ‘}/ I I I /F.L. Elev. i
ol (Grate Not Shown ) Sl
(Grate Not Shown)
N SECTION AA Bars A (Channel) N SECTION BB
2V i\ # E D p w
'—l | 77 A,
N - /’g Dia. F k‘ F
= < 7
a 2 I:l Bors C (Flat) L Y I _t
5 B s e~
= [ 13" Dia. Drilled
© B Bar B (Flat) N Anchor Hole
@ B | & GRATE SEAT AND ANCHOR HOLE PLAN
- E D~
Bar B I I s o
(Flat) 4z | 15" 5" | 15" | Mz ~|

STEEL GRATE

| e
SECTION CcC

Anchor Hole

Epoxy Grout

N

( With Bar B And Anchor Bolt)

SECTION FF

" x 12" Galv. Anchor Bolt, Washer & Hex Nut

Fence Type B

Anti-Vortex Wall

GRATE QUANTITIES

PIPE BILL OF STEEL STEEL WEIGHT

size | L CHANNEL |  FLAT
BAR| No. REQ'D. | LENGTH | 4"y 5.4% [2"x3( 3.4%)
A 3 4:_411 70

30"& 36"|4'-9"| B 2 4'-4" 30
¢ 3 5'-1" 52
A 4 4'-4" 94

42" 48"|6'-0"| B 2 4'-4" 30
¢ 3 6'-4" 65
A 5 4-4" 17

54"& 60"|7'-3"| B 2 4'-4" 30
c 3 v 77
A 6 4747 140

66"& 72"|8"-6"| B 2 4'-4" 30
¢ 3 8'-10" 90
A 7 44" 164

SPECIAL |9'-9"| B 2 q'-4" 30
¢ 3 10'-1" 103
A 8 474" 187

SPECIAL |II'-0"| B 2 q4'-4" 30
c 3 n'-4" 16
A 9 474" 201

SPECIAL |12'-3"| B 2 4'-4" 30
¢ 3 2'-7" 128
A 10 4'-4" 234

SPECIAL |I13'-6"| B 2 4'-4" 30
¢ 3 /13'-10" 141
A 1l 4'-4" 257

SPECIAL |i14'-9"| B 2 4'-4" 30
9 3 51" 154
A 2 474" 261

SPECIAL |i6"-0"| B 2 24" 30
¢ 3 16'-4" 167
A 13 4'-4" 304

SPECIAL |I7'-3"| B 2 4'-4" 30
¢ 3 -7 79
A g

SPECIAL [18'-6"| B g A 328 30
C 3 /8'-10" 192

GENERAL NOTES

I. This inlet is to be used at locations having high flow rates, usually where an endwall
could not be utilized without hazardous intake.

2. Inlet length ( L) shall be set by the designer for the greater of either culvert requirement

or inlet pool not to exceed /2" depth. Structures over 6'in depth are to be checked for
flotation by the designer of project drainage.

3. This inlet is not intended for use with Alternate B structure bottoms.

4. Inlet and anti-vortex wall to be Class I Concrete.

5. Reinforcing- ®4 bars at 12" centers both ways for pipe sizes up to 72" diameter; /2’" clearance to

inside face and bottom of Inlet.

See Index No. 20/, Sh. 4 & 5 for reinf. steel modification for

depths 13" to 15'. Bend top and corner bars to clear anchor holes. Inlets for special size pipe require
special reinforcement design and design approval by the project design engineer.

6. Channel section C 3 x6 may be used as an alternate for the C 4 x 5.4 channel.

7. Channels and bars shall be ASTM A242/A242M, A572/A572M or A588/A588M, Grade 50 steel, and
galvanized in accordance with Section 962-7 of the Standard Specifications.

8. Fence enclosure shall be Fence Type B (Index No. 452 ). All posts to be set in concrete.
A minimum of IO posts required. Corner and approdch side posts to be 3" nominal diameter.

9. Cost of ditch paving, anti-vortex wall, grate, concrete, reinforcing steel and fence enclosure to
be included in the cost of inlet. Inlet to be paid for under the contract unit price for Inlets

(DT Bot!) (Type K ), Each.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

DITCH BOTTOM INLET

TYPE K

Names | Dates Approved BY/J ﬂ ﬁ{
LKW
Designed By | FhwA State Drainage Engineer
Drawn By SM 6/79 Revision Sheet No Index No
Checked By | 6 6/79 00 lof | 235
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" "

3" Dio. x 13 Long Hex Boit.
Flat Washer, Fender Washer, And
Lock Nut, all Stainless Steel.
(6 Required Per Skimmer)

N

oni

Bolt &
Flat Washer

Front Panel — |

§ iS/’de Panel

Fender Washer &
Lock Nut

()
|
Z i ~
|
|0
|
Front Panel —] I
an A ! |~ Flat Bor
I
|
|
1
|
| ©
VIEW A
Q | — Side Panel
Front Panel—4|
Bolt Spacing ]
Varies See Sheet 2 Q
Flat Bar-
—a
ﬂ -
VIEW B

Side Panel
Structure

Front Panel \

NN
See View A
- | |
{: | |
70
Q ¢ Expansion Anchors
3
>
® PLAN
L
wvy
Top Of Structure
Side Panel \
f \ ® el k
Flat Bar—a|

g

——r-———
|
|

®
®
\

=

Front Face
of S rrucrure\&

See Design Note 2 —4

[

NN

SIDE VIEW

2" Dia. Stainless Steel Stud Type
Expansion Anchor With,Nut And Washer.
Embedment Depth = 24", Anchors To
Be Kwik Bolt IT By HILTI Corporation,
Power-Stud By Powers Fastening Inc.,

Or TruBolt By ITW Ramset/Red Head

Or Equal. Anchors To Be Installed

According To The Manufacturer's
Recommendations (12 Required Per Skimmer ).

PICTORIAL VIEW

GENERAL NOTES

I. This skimmer is intended for use on Type C, D, or E Ditch Bottom Inlets that are used
as outlet control structures of stormwater management facilities.,

2. The side panels are dimensionally symetric, therefore they may be used on either side

of the structure.

3. Two (2) skimmers may be constructed on one Structure provided they are on opposite ends.

4. The width of the front panel ( dimension W ) shall be the same as the outside dimension

across the front of the structure.

5. The front panel, side panels, and flat bars are to be hot dipped galvanized aofter fabrication.

6. The location of the reinforcing steel in these structures must conform to the applicable
standards to avoid conflict with the expansion anchors used to attach the skimmer.

DESIGN NQTES

The designer must specify, in the plans, the skimmer height ( dimension H) and

the sides where the weir slots and skimmers are located. The skimmer

height must be one of the dimensions shown in the table on Sheet 2. The skimmer
should not be used on structure sides with outside dimensions greater than 6'-4".

To minimize hydraulic losses across the skimmer, the flow area under the
skimmer should be three times larger than the flow area of the weir slot.
distance between the pond bottom at the structure and the skimmer shall be
not less than | foot.

The

The configuration of skimmers may be subject to regulatory requirements.
The designer should coordinate the outlet control structure details with the
permitting agencies.

Where this skimmer is used, the designer should reference this index with
the outlet control structure details. Where a different skimmer design is needed,
the designer should provide skimmer details in the plans.

The designer shall evaluate if a grate is needed for safety reasons. Where a grate
is not needed for safety reasons and is not desirable for hydraulic or other reasons, the
designer may omit the grate by Stating so in the outlet control structure details.

6. The designer must show the configuration of the weir slots in the outlet contro/

structure detail.

N \\ Expansion Anchor Spacing Varies, See Sheet 2 7. Grates to be used on the inlets unless otherwise specified in the plons.
\\ 8. A skimmer consists of two (2) side panels, one front panel, two (2) flat bars, and
/ accessory hardware. The cost of skimmers is to be included in the cost of the inlet.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

SKIMMER FOR

OUTLET CONTROL STRUCTURES

Names |Dates| Approved BYA ﬁ 7% K
K N eV
RH
Designed By “ 0279 State Drainage Engineer
Drawn By JT 02/99 Revision Sheet No Index No.
Checked By | wpH  |02/99 00 lof 2 240
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.
1%

DIMENSIONS 4‘# —
M
4
Skimmer Helght ‘ —— W
as speclfled Bolt
In the plans Spacing r
H D E L S + ﬁr
Inches 7" .
T % Dia. "
2 3% 3 28 3 (3 Holes ) \
“ 32 3 28 4 \, }% <
16 32 3 28 5
18 32 3 28 6 "
20 43 4 31 6
22 43 4 31 7 o 1
24 43 4 3 8 L |
26 1%, 4 31 9 l}
28 1% 4 3 0
30 5% 5 3 0 7 Thick x 15" wide
32 5% 5 3 I
34 52" 5 3 2 FLAT BAR
36 6% 5 31 12
38 6% 6 31 13
40 67 6 3 14
= ¢ Holes For Expansion Anchorsj\L
M
[ [
I | |
i —
TOP VIEW
" L —
i> = "
4" I3
15" L“% —~ Lu%
—B—_lflf

| |
@~ | 7 -
|
|
21” X /é” i %) } | | 7
I
{3 Slots) ™ i }
%‘;; —-—t 1 ) o N
; |
I | ‘ |
| | .
| | # - **
] : L N
o
. ® Dia. %
. Steel Sheet 0.1345 Thick (10 Gage ) (6 Holes) w

END VIEW (FRONT )

SIDE VIEW

SIDE PANEL

I

Top Flange ( Cut Away )

45 3"
Bottom Flange \;<

o~ DN \
|

|
|
TOP VIEW |

w
Front Panel Width Varies, See General Notes % 15
I —
Q$
e [ I & | —-
‘ ‘ T
| ! “
\
] ] , UM D I
\
| | n
\ \
o - - — - —1
Steel Sheet 0.1345" Thick (10 Gage ) 2 pia.
(6 Holes)
FRONT VIEW END VIEW

FRONT PANEL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SKIMMER FOR
OUTLET CONTROL STRUCTURES

Approved By
/d d MCK%M

Names | Dates

Designed By CRH 02/99

State Roadway Design Engineer
Drawn By Jr 02/99 Revision Sheet No. Index No
Checked BY | oy | gp/09 00 2 of 2 240
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Varies

Apron (12" MAx. (12" Min. )

12"

Curb & Gutter
-~ !
s
g ——= |
|
s [ ]
S Varies Varies
—— 7% iwiﬂn%erdrain To Box Curve Underdrain To Box ‘
~ \
-
S [
/2” 2 " 24" 6” ‘ %‘ ‘,//\\}\ !
e I s | § | TYPICAL URBAN INSTALLATION
=Y
L (D ‘
o
° L/
— 1\
)
:9 I 2"
)
l-] 12"
L
Slope Varies
ib =
@ -/ R
= Grout = @
o
L 5"6” J iq
r i "
TOP VIEW

PERMISSIBLE TOP ADJUSTMENT

3" Concrete Apro

Slope Varies.

s 2" 12"
\ 234"
o /
A s A
5 \
N Grout
BN | (i :[7”
Qutiet Pipe [ e Cast Or Field Cut 4" S
— | Wide Slots (2) For Hinge
b | | Covers. Grout Around
Hinge Covers.
L~ BN
1
4" 2 " 4"

SECTION

TYPICAL INSTALLATION ON SLOPES

TYPICAL TOP AND APRON

Concrete Apron

%[

Concrete Apron

Underdrain ( Preferred Location - See Index No. 500)

| — Concrete Apron

A Maximum Of Two (2)
Adjustment Courses Of
Brick Will Be Permitted

3"Chamfer —

Typical Opening, One Or More

Sides. See Plans For Required
Openings. Grout Fill To Be —
Included In Cost Of Box.

BOX AND TOP

N
e _
TOP VIEW
282" |
234" |
Frame
Grout
ﬁ& — — ].vf.ﬂz_/ii
3£
» s
N~ -
Lls s
SN O
SN
nYa "1
—|
| /2" .|
( Max. ) ~
F ax W 3
86
2| <
|3 8%
N g N
o
4" 24" 4"
SECTION AA

-

\
\,T.Q\\\\
~

-
L
S 7
c— 8-
BACK VIEW COVER REMOVAL
——
z'HSfainless Steel
7 Or Brass Pin
SECTION CC SECTION BB

Optional Construction
Joint Permitted

HINGE DETAIL

GENERAL NOTES

I. Cast iron cover and frame to be Neenah Foundary
Company R-6660-JH, U.S. Foundary Manufacturing
Corporation No. A-632 or equal. Neenah R-6660-JH
detailed this index.

2. Box to be Class I Concrete, reinforced with No. 3 bars on
8" centers both ways, sides and bottom.

3. Concrete apron to be included in the contract unit price
for Underdrain Inspection Box.

4. All covers shall be furnished with pick holes. Fitted
Iifts or handles are not permitted.

5. Manhole Type P Alternate A, Index 200, with Type I
Frame and Cover, Index 20/, may be used in lieu of the
box detailed on this sheet, and is recommended when
high ADT increases chance of the repeated vehicle loadings.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

UNDERDRAIN
INSPECTION BOX

Names | Dates | Approved By /d a ”( K
¢ hewr O
Designed By ws 05781 State Drainage Engineer
Drawn By M 05/81 Revision Sheet No Index No
Checked By | w6 05/81 00 lof | 245
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36" | G G ‘ 36"

D or Span|D or Span 2-#4 Bar

D or Span

7"

70

-3

Control Line ( Clear Zone Limit)
( Independent Of Front Slope )

" End Of Pipe
6 (See Note 9)

D+ 8"

- - Const. Joint Permitted
6" 6" w| See End View

= 1 (Enlarged ) 5 B
|| |

‘ " - Const. Joint Permitted
(Keyway & Dowels Required- END VIEW

Control Point When
Slope Intercept
Qutside Clear Zone

D Or Rise

| |

} } Dowels #4 Bars, 18" With
T T T T 9" Embedment @ 12" Ctrs
For Bar Grade And

ﬁ:ql Poyment See Note 3.) STANDARD
[ —< ] et LOCATION CONTROL

END VIEW (ENLARGED)

TOP VIEW

ENDWALL DIMENSIONS (EXCLUSIVE OF MULTIPLE PIPE SPACING )

X X
(X=S) (X=SSeco)
(C (C
FRONT VIEW FRONT VIEW
S .
€ Interior
¢ Outside v Pipe ( Typ. )
Pipe (Typ.)\‘ ‘e C1yp
] Location Reference Line
L { See Location Control Above )
L
[T /i
TOP VIEW ToP VIEW
NORMAL PIPE SKEWED PIPE

LEGEND

o Pipe Skew
S Center To Center Pipe Spacing
X Centerline To Centerline Dimension At Face Of Headwall

ENDWALL POSITIONS FOR SINGLE AND MULTIPLE PIPE AND SPACING FOR MULTIPLE PIPE

GENERAL NOTES

. Endwall dimensions, locations and positions are for

round and elliptical concrete pipe and for round
ond pipe-arch corrugated metal pipe. Round concrete
pipe shown.

. Front slope and difch transitions shall be in accordance

with Index No. 280.

. Endwalls moy be cast in ploce or precast concrete.

Reinforcing steel shall be Grades 40 or 60. Additional
reinforcement necessary for handling precast units
shall be determined by the Contractor or the

supplier. Cost of reinforcement shall be included in
the contract unit price for concrete, ( endwalls ).

. All exposed corners and edges of concrete are

fo be chamfered 3".

. Concrete meeting the requirements of ASTM C478

(4000 psi) may be used in lieu of Class I concrete
in precast items manufactured in plants which are
under the Standard Operating Procedures for the
inspection of precast drainage products.

. On outfall difches with side slopes flatter thon I:1%

provide 20'transitions from the endwall to the flatter
side slopes, right of way permitting.

. For sodding around endwalls see Index No. 28I.

. Payment for concrete quantities for endwalls

skewed to the pipe shall be made on the following
basis:

Endwall Skew To Pipe Use Tabulated Value
0°to 5° 0°
6° 10 15° 15°
16° to 30° 30°
31° or over 45°

. Pipe length plan quantities shall be based on the

pipe end locations shown in the standard location
control end view, or lengths based on special
endwall locations called for in the plans.

. Payment for pipe in pipe culverts shall be based

on plan quantities, adjusted for endwall locations
subsequently established by the Engineer.

. Endwalls to be paid for under the contract unit

price for Concrete Class I{ Endwalls ), CY.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND MULTIPLE PIPE

Names | Dates Approved By

A AW L oo

Designed By | HAB/EGR| 73/83 State Drainage Engineer

Drawn By RWR/HSD| 83 Revision Sheet No Index No

Checked By |JBW/JVG| 83 0o lof 2 250
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DATA AND ESTIMATED QUANTITIES FOR ONE ENDWALL

ROUND CONCRETE AND CORRUGATED METAL PIPE

Opening Are Class I Concrete (CY )
pening g Dimensions Number And Type Of Pipe And Skew Angle Of Pipe
( SF) Single Double Triple Quadruple
D ["Number OF Pipes | , B cl el Flegls X Concretel Metal Concrete Metal Concrete Metal Concrete Metal D
/ 2| 3 4 0° | 15°] 30°] 45° 0° 0° 0°|15° 30°145°| 0° | 15°130°145°| 0° | 15°|30°|45°| 0°| 15°|30°| 45°| 0° | 15°|30°| 45°| 0° | /15°| 30°| 45°
5" | 1.23 | 2.46 ] 3.69| 4.92 | ir-u"] 1r-2"] 4'-0"| r'-i0"| 1'-2"| 0'-6"] 2'-7"| 2'-7"|2'-8"] 3'-0"] 3'-8"| 123 .24 1.59]1.60 | 1.65|1.74 | 1.62 | 1.63 | 1.68 | 1.78 | 1.94 | 1.96 | 2.05 |2.23| 1.99 | 2.02| 2.1 | 2.30|2.30|2.34| 2.47 | 2.74 | 2.37| 2.4 | 2.75| 2.84| 15"
18" | 1.77 | 3.54 | 5.3/ | 7.08 |2'-2"| r'-3"| 4'-6"| 1'-u" | y-3v| 1-0"|2'-10"| 2'-10" 2'-0"] 3'-3"| 4'-0"|  1.56 1.59 1.99] 2.0/ |2.06| 2.7 |2.04| 2.06| 2.1 |2.23|2.43]|2.46|2.56 |2.79| 2.5/ | 2.54| 2.65| 2.89 | 2.86 | 2.9/ |3.06 | 3.40| 2.96]| 3.0/ | 3.7 | 3.53| 18"
21" | 241 |4.82 | 7.23] 9.64|2'-5"| '-4"| 5'-0"|2'-0"| ;-4"| '-6"] 3'-2"| 3'-2"|3'-3"| 3'-8"| 4'-6" 1.97 20"
24" | 3.4 | 6.28 | 9.42 |12.56 | 2'-8"| 1'-4"| 5'-6"[2"-0" | /-4"| 2'-0"| 3'-5"| 3'-5"| 3'-6"| 3'-u"|4'-10"| 2.24 2.29 |2.82|2.84| 2.9 |3.06|2.9|2.93|3.00 | 3.17 |3.39|3.43|3.57 | 3.87 |3.52|3.56 | 3.7/ | 4.03 | 3.97 |4.03 | 4.24 | 4.69 | 4.14 | 4.20 | 4.43| 4.9/ | 24"
or" | 3.98 | 7.96 | 1.94 |15.92 |2'-u"| 1'-5"| &'-0"| 2'-1"| I'-5"| 2'-6"\3"-10"| 3'-I10"| 4'-0"| 4'-5"| 5'-5" 273 or"
30" | 4.9/ | 9.82 |14.73 |19.64 | 3'-2"| I'-6"| 6'-6"|2'-2"| I'-6"| 3'-0"| 4'-3"| 4'-3"| 4'-5"| 4'-I"| 6'-0" 3.26 3.34 | 4.3 | 4.6 |4.26 |4.49 |4.28 | 4.31 | 4.43 | 4.67|4.98 |5.04 |5.25 |5.69 |5.20|5.27 | 5.49| 5.97 | 5.84 |5.93 |6.24 | 6.9/ | 6.13 | 6.23|6.56 | 7.29| 30"
36" | 7.07 | 14.14 [ 21.21 [ 28.28| 3'-8"| I'-8"| 7'-6"|2"-4"| I'-8"| 4'-0"| 5'-1"| 5'-1"[5'-3"[5-0" 77-2"|  4.53 4.64 |5.73]5.77|5.92 |6.23|5.95|6.00 | 6.15 | 6.49|6.92|7.00(7.29 | 7.9/ | 7.25|7.34 | 7.65 | 8.33| 8.13 |8.26 | 8.69 |9.62 | 8.57 | .71 | 9.18 |l0.20| 36"
42" | 9.62 |19.24 |28.86 | 36.48 | 4'-2"| I'-10"]| 8'-6"|2'-6" | 2'-0"] 5'-0"| 6'-0"| 6'-0"| 6'-3"| 6'-1I"| 5'-6" 6.33 6.49 8.1 | 8.17 | 8.398.85|8.43 | 8.50 | 8.73 | 9.23| 9.90 10.0210.45 | 11.38 |10.38|10.5210.98 | 11.99 | 11.68 | 11.87 | 12.5/|13.89]12.32|12.52|13.22|14.73 | 42"
48" | 12.57 | 25.14 | 37.71 | 50.28| 4'-8"| 2'-1"| 9'-6"| 2'-9"| 2'-0"| 6'-0"| 6'-9"| 6'-9"| 7'-0"|7"-10"| 9'-7" 8.15 8.38  |/0.40110.48|10.75(11.33|/0.85|10.94 | 11.23 | 11.87 |12.6412.80|13.34 |14.50 |13.34|13.51 | 14.1l |/5.39|/4.89/5.13 |/5.93|/7.68|/5.82|16.08 |16.97 |18.90 | 48"
54" | 15.90 |31.80 |47.70 |63.60 | 5'-2"| 2'-6"|10'-6" |3'-2" | 2'-3"| 7'-0"| 7'-8"| 7'-8"| 7'-11"|8'-10"|i0"- 10" .71 177 |15.23)15.35/5.78|16.69 18.77|19.0219.86 |21.69 22.29022.66/23.9326.67 54"
CORRUGATED METAL PIPE ARCH
Opening Area . ) Class I Concrete (CY) Approx.
(SF) Dimensions Number Of Pipe And Skew Angle Of Pipe < . Equiv. Nare:zzzlgfequ%ig;;gfs of General Note No. 8 for selecting
Span|Rise [ Number Of Pipes A Blcl el Flols X Single Double Triple Quadruple pan| rise '7;?;;':1
/ 2 3 4 0° | 15°] 30°| 45° 0° 0°|15°]30°]45°| 0° | /5°| 30°145°| 0° | 15°] 30°| 45°
7" 3 11 | 22| 3.3 | 44 |r-9"| 2" | 310" 1r-10"| 1'-2"| 0'-4"| 2'-6" |2'-6" | 2'-7"| 2"- 1" | 3'-6" 116 1.47 | 1.48 | 1.52 | 1.60 | 1.78|1.80 | 1.88 |2.04 | 2.09 | 2.12 | 2.23| 2.48| 17" 13" 5"
21" 5" | 1.6 | 3.2 4.8 | 6.4 |I-u"|/-2" | 4-3" /-i0"| 1-2" | 0'-9" | 210|207 | 2| 37-3" | 4'-0" 1.33 1.69| 1.70 | 1.75 | 1.84 | 2.04| 2.06|2.15 |2.33 | 2.40|2.44|2.57 | 2.84| 21" 5" 8"
28" 20" | 28 | 56 | 84 | 1.2 |2-4"| -3 | 52" 1~y | 1-3"] 1'-8"|3'-5"|3'-5" | 3'-6"| 3'-n" | 4'-10"| 178 2.3112.33|2.39| 2.53|2.83| 2.87| 2.99|3.26 | 3.36| 3.42|3.60| 4.0/ | 28" | 20" 24"
35" | 24" | 4.3 |86 |12.9 |72 |2'-8"| I'-4" |5'-u4"| 2'-0"| 1'-4" |2'-5%"| 4'-0" |4'-0" | 4'-2"| 4'-7" | 5'-8"| 2.34 |3.03| 3.05| 3.14 |3.32|3.72| 3.77 | 3.93 |4.29 | 4.40 | 4.47 |4.72|5.25| 35" | 24" 30"
42" o9 | 5.9 (e |77 |23.6 |3-1"| 1r-5"l6'-104") 2'-1"| 1'-5"|3-44"| 4'-9" |4-9" | 4'-4"| 5'-6" | 6'-9" 315 | 4.06|4.09|4.20 | 4.45|4.99 |5.06 | 5.28|5.76 | 5.93 |6.03 |6.36 | 7.09| 42" 29" 36"
49" 33"| 8.4 | 6.8 |25.2 336 |3-5"|1'-6" | 7'-8"| 2'-2"| I'-6" | 4'-2"|5'-6" |5'-6" | 5'-8"| 6'-4" | 7'-9" 3.83 | 5.00|5.04| 5.8 | 5.48|6.16 |6.24|6.52 |7.12 |7.32|7.44|7.86 |8.76 | 49" | 33" 42"
s7' | 38" | 0.6 |21.2 | 3.6 |42.4 |3-10"| -7 | 874" 23" -7 | 514" |60 -4" |61-4" | 6'-7" 7'-4"| &-u"| 4.87 |6.31]6.36|6.53| 6.9/ |7.74|7.84| 8.8 |8.93 | 9.8 |9.33|9.85 |0.96| 57" | 38" 48"
64" | 43" | 13.2 |26.4 | 39.6 | 52.8 |4'-3"|1'-8" |9'-64"2'-4"| I'-8" |6'-04"| 7'-1" |7'-1" |7'-4"|8'-2" |10'-0"| 5.88 |7.64|7.70]|7.91 | 8.37|9.40 |9.52]|9.94|10.86| 11.15 11.33 | 1.97 |13.33| 64" 43" 54"
71" 47" | 16.9 [33.8|50.7 | 67.6 |4-7"|1-10" | 10-4" 2'-6"] 2'-0" | 6"-10"|7"-10" |7"-10" | 8"-1" [ 9"-1" |y s 7.80  |10.15 10.23]10.51 | i1.12 |12.49]12.65|13.22|14.43(14.85 |i5.10 |15.94 | 17.77 | 71" 47" 60"
CONCRETE ELLIPTICAL PIPE
Opening Area Dimensions Class I Concrete (CY) Approx.
(SF) Number Of Pipe And Skew Angle Of Pipe Equiv.
. . . . Rise |Span | Round
Rise|Span| Number Of Pipes A B c E Flel s X Single Double Triple Quadruple Pipe
/ 2 3 4 0° | 15° 1 30°| 45° 0° 0°1/5°1 30°1 45°] 0° 1 /5°1 30" 45°| 0° | I5°| 30°| 45°
2" 8" | 1.3 | 26 | 39 | 5.2 |Ir-8" | I'-2"| 3'-9"|1I-i0"| I'-2"| 0'-3"2'-10"|2'-10" | 2"-1" | 3'-3" | 4'-0" 1.09 1.45 | 1.46 | 1.5/ | 1.60 | 1.80 | 1.82 | 1.9/ |2.09| 2.16 |2.20|2.33|2.60| /2" 18" 5"
4" 23" 1.8 36 |54 | 7.2 |r-w0" | "-3"[q2L"[r-n" | I'-3"] 84" |3'-5"| 3-5"[3-6"|3-u"[4-10"| 1.36 1.82 | 1.84 | 1.89 | 2.0/| 2.29] 2.32| 2.43|2.68 | 2.75 | 2.80| 2.97 | 3.33| /4" 23" 8"
9" 30" | 3.3 [ 66 | 9.9 | 13.2|2-3"] 1-4"[514" [ 20" 1'-4"|1-74"[ 4-2"| 47-2"| 4"-4"[4'-10"] 50" 1.89 2.55| 2.57| 2.65| 2.82| 3.22| 3.27| 3.43|3.77 | 3.88|3.95|4.19 |4.70| 19" 30" 24"
24" | 38" | 5.4 |02 53] 20.4|2'-8"| i'-5"| 6'-3"|2'-1" | /'-5"| 2'-9"| 5'-2"| 5'-2"| 5'-4"|6'-0" | 7'-4"| 2.64 |3.55| 3.58| 3.69| 3.93| 4.48| 4.54| 4.77 | 5.24| 5.39|5.49|5.82 | 6.53| 24" | 38" 30"
29" | 45" | 7.4 |14.8 | 22.2| 29.6|3'-1" | 1’6" | T'-0"|2'-2"| I'-6"| 3'-6"| 6'-0"| 6'-0"|6'-3"|6'-1I" | 8'-6" 3.32 | 4.48| 4.52| 4.66| 4.96| 5.64|5.72| 6.00|6.60 | 6.80 |6.92|7.34 |8.24| 29" | 45" 36"
34" 53" | 0.2 | 20.4| 30.6| 40.8|3-6"| /'-7" |7 -us"|2'-3"| 17" |4 54"\ 7" | 71" [ 7-4"| 8 -2" 100" 4.24 5.76| 5.8/ | 6.00| 6.39| 7.29|7.40| 7.76|8.55 | 8.8/ |8.97 |9.52 |/0.70| 34" 53" 42" STATE OF FLORIDA DE%‘/\\%TQAEESNIEEF TRANSPORTATION
38" | 60" | 12.9 | 25.8| 38.7| 5.6 |3'-10"] I'-8"| 8'-9" 2'-4"| /'-g"| 5'-3"| 7'-u"| 7'-u"| 8'-2"|9'-2" |- 2" 522 |7.16|7.23 7.46| 7.96| 9.10 | 9.24| a.70|i0.71 | 11.05|11.25 |11.95 |/3.46| 38" | 60" 48"
43" | 68" | 16.6 | 33.2] 49.8| 66.4 |4-3"| 1-10"|9'-85"| 2'-6"| 1'-10"|6'-24"| 8'-10"| &' -10"| 9"-2"10"-2" |12'-6"|  6.65 |9.0/]9.09] 9.38]10.00|11.39|11.56 |12.13 |13.36| 13.77]14.02]14.88 |16.73| 43" | 68" 54"
48" | 76" | 20.5| 4.0 | 6.5 | 82.0|4-8"| 2'-1"|10'-8"| 2'-9"| 2'-0"| 7'-2"| 9'-9"| 9'-9"|10"-1"|y-3" |13-9"| 8.66 |i.74|1.85|12.22|13.02|14.82|15.04|15.77 |i7.37 | 17.91 18.23|19.34|21.74 48" | 76" 60" STRAIGHT CONCRETE ENDWALLS
53" | 83" | 24.8| 49.6 | 74.4| 99.2 |5 | 26" |77 5-2"| 26" & -1"| 107" 10-7"[10-u"12"-3"|15-0"|  12.50 |/6.98| 16.98| 17.67| 18.83|er.47 |21.78|22.86| 25.18 |25.97 (e6.44]28.06| 31.55| 53" | 83" | 66" SINGLE AND MULTIPLE PIPE
58" 9" | 29.5]50.0] 88.5| ns.0|5-6"|e-10")2"-6%"| 3'-6"| 2'-10"9"-04"| 1 -a" | w-4"| -9 131" 16'-0" 16.46 |22.26/22.46| 23.16 |24.66|28.05/28.46|29.85/32.85|33.85|34.46/36.55|41.05| 58" 9" 72"
Names | Dates | Approved By /J a W{K
Designed By |HAB/EGR | 73/83 State Drainage Eniinee:r’mo
Drawn By RWR/HSD| 83 Revision Sheet No. Index No
Checked By |JBW/WG | 83 00 2 of 2 250
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0.D. CMP
Foundation Varies
Seat For (5" For
CMP Only 30K "
Corrugation )
SECTION BB
Loc. Ref.
o
0"
e 2" ~3—Bors 8
(Cl Wall )-
(3" x 1" Corr. ) Closs B Wa 7 i
Z l
| 1’\
\ " N
4 ke 3
5 ! Q
! | IS
0 ! 2
B | S
| o
| &
\/\M/W\/g n A ~
AT S %

A
Bars B I Bars B

SECTION AA

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

HALF ELEVATION

( Showing Bars In Front Face Of Wall )

I. Straight concrete endwalls are intended for use outside the clear zone.

2. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform to the
details on this index, design specifications AASHTO [989. Precast construction which adheres

to this Index, including any additional reinforcement required for handling which shall be

determined by the Contractor or supplier, does not require additional approvals. Deviations from
this Index, for precast units, shall require the approval of the State Drainage Engineer prior to
construction. For precast construction, see Index No. 20! for opening and grouting details.

3. Reinforcing steel shall be either Grade 40 or 60.

4. Concrete shall be Class II except concrete meeting the requirements of ASTM C 478 (4000 PSI ) may
be used in lieu of Class IT concrete in precast units manufactured in plants which are under the
Standard Operating Procedures for the inspection of precast drainoge products.

NOTE: Cut and field bend
Bars B, as shown

HALF ELEVATION

(Showing Bars In Back Face Of Wall)

GENERAL NOTES

Chomfer: All exposed edges and corners to be chamfered ;—;’"unless otherwise shown.

of contact. Any suitable bituminous material may be field applied.

Class II( Endwalls ), CY and Reinforcing Steel ( Roadway ), LB.

TYPICAL SECTION
THRU ENDWALL

. Sodding shall be in accordance with Index No. 28/ and paid for under the contract unit price for Sodding, SY.

. Basis of payment for either cast-in-ploce or precast construction shall be the estimated quantities tabuloted
on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Concrete.

. Metal pipe shall be bituminous coated on all surfoces in contact with concrete ond 12" beyond the baundary

¢ 60" Pipe
up - BILL OF REINFORCING STEEL
MARK SIZE NO. REQ'D LENGTH LOCATION BENDING
A #4 32 q-2" Footing Straight
By #y 13 31'-8" Footing And Wall Straight
D D Bp #4 4 12'-4" Wall Straight
16'-0 16'-0 B3 #4 4 13-9" Wall Straight
rep [ i C #4 26 9'-4" Wall Bend
Ty \ Bors A ® 12" Centers D #4 18 7'-6" Wall Straight
[ —— £ #4 8 /-8" Footing And Wall Straight
| *
f 1 | & BENDING DIAGRAM
o g
] 7'-
/ = L — == -
7 ! -
I BAR C
Bars B/ PLAN NOTE: All bar dimensions are out to out
( Showing Bar In Footing } ESTIMATED QUANTITIES
ITEM UNIT RCP CMP
Concrete Class IT Cu. Yd. 1.3 1.4
32'-0" Reinforcing Steel Lb. 695 695
/6'-0" % 60"
Bors B, | A Bars 8, 3
T/ Symmetrical About & \ N
N
Y ‘ i g
\1 | ,/ 1 /.;?Bars B,
Bors D @ 18" Cenferf 2 ) Field Bend— - Field Bend |2 Bars C @ /2" Centers Bars D —N M ~Bars C
|  ARETA >
O JLke" e
Lo 3 [ el
®| | Boy | B2 & o 71 Bors By
® ® ~ [
Bars B
Q ® - /
o 81~ o A8 VY +-gr
« / 3 I_qn _gqn
g.. |Field Bend Field Bend || | g Const. Joint— =2 24
3 (13 i N Bars B 3 ‘
} -+ | - N = =— = + = I
T R K E N B ? Q© I ! | =
Dowels E Dowels E N al N %i Bars 4
pr Bars B,

ROAD DESIGN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SINGLE AND DOUBLE 60"

STRAIGHT CONCRETE ENDWALLS

PIPE

Approved By

A O L s

State Drainage Engineer

11749 Revision

Sheet No

Index No

Names | Dates
Designed By
Drawn By ™wWJ
Checked By WHM

11749 [¢0]

lof 2
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€ 60" Pipe —_| 3 - € 60" Pipe
CMP
CMP
€ CMP
20I_3H F\_{ — J_ F\_{ — 20!_3”
T T T T
| | T | |
i L l ! L l - Bars A @ /2"
f f f f R
| | | | ¥
0.D. CMP ‘ | ‘ ‘ )
Foundation '\ Varies | : \ oS
Deepened For (5" For 1 " 1 1 = : —+=
CMP Only 30 S = R = S e sy S
Corrugation ) 5 * o ﬁk
| | ‘
20" \
L‘—" Bars B, P L AN
( Showing Bar In Footing )
SECTION BB
40'-6"
20'-3" 20'-3"
60" | 56" 60"
Loc. Ref. \
-~ A soep | Bars 8, 3 0"
0" Bars B ars Bars € N L9,
) ™ / | o /8" | 6 12" By
AN /"-2" < = a f F - \!
(3"xI" Corr.) (Class B Wall )— >/? E:ars 5 o} / | o} ! P’?Bars 8,
v ; Field Bars D
Bars B, —| Field - —Bars B
! 6 Bars B 6
| }—\ } \ Bend Bend 4] & Q 2" ¢l
| N n pp—
" S | 2" ¢l 4 ——Bars C
1 L 6" 3 | T N =
S | e ( Bars B|® 18"+ BarBo N y BBy / J | Y b p " Bars By
© \ < ‘ ~ ™| const.
\ L Bars D @ /8" Bar B » —| Bor B Bars C @ /2" Joint - Bars Bg
B | s | \ 6 N ;1P Ps | | // 46"
| N \ . ‘B Field \ 5 L g
| & ar 8 3 —| Fiel Bend Bar B Bars B @ 18| | N
Y N ; - ™\ Ben y 3 { | Ny ABors B3 | —gors A
/ © - ! i ) RS M 5
7777777777777777777777777777777777777777777777777777777 @ @ S
Bars A Boars B, j K N [\ 5
B FT Bars B,
Bors B, | Bars B,
SEC TION AA A [——— Symmeftrical About €

R\

HALF ELEVATION

HALF ELEVATION

( Showing Bars In Back Face Of Wall)

A

OPTIONAL ENTRANCE

FOR CONCRETE PIPE

( Showing Bars In Front Face Of Wall}
BILL OF REINFORCING STEEL BENDING DIAGRAM
MARK SIZE NO. REQ'D |LENGTH LOCATION BENDING 7'-6"
A #4 4 4'-2" Footing Straight -
By #y 9 40'-2" | Footing & Wall| Straight Q
Bp #q 4 12'-6" wall Straight =
B3 #y 4 13'-9" Wall Straight BAR €
B4 #yq 4 6-0" Wall Field Bend NOTE: All bar dimensions are out to out
55 *4 e -2 Woll Straight ESTIMATED QUANTITIES
Ecig z4 :9 I5’-O” .Wa// Field Bend ITEM UNIT RCP cMP
*4 = ?,:;’,, Footing & Wall Sfe’fdhr Concrete Class I Cu. 4. 5.7 3.6
b ki — Footing & Wall raig Reinforcing Steel Lb. 824 824
E #4 16 I'-8 Footing & Wall| Straight

TYPICAL SECTION
THRU ENDWALL

NOTE: See Sheet lof 2 For General Notes.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 60" PIPE

Names | Dates| Approved By

A O WL

Designed By State Drainage Engineer

Drawn By T™WJ 11749 Revision Sheet No. Index No

2 0f 2 25/

Checked By | whm | n/49 00

$E$E9ESYTIMESS$$6$




| -€ 66" Pipe
¢ cup 0 cuP BILL OF REINFORCING STEEL
E MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING
© A 5 63 4" Footing Straight
' B 4 ” 33'-8" | Footing & Wall| Straight
® 70" ) 70" c 5 34 9'-n" Wall Bend
< D 4 20 8" Wall Straight
r_N ! n .
0.D. CMP § RCP\T \ E 4 4 I'-8 Wall Straight
,,,,,,,,,, ol
Foundation Varies K I I
Seat For (55" For ‘ ! :
CMP Only N\ g I | %
Corrugation ) ; \ )
: ) | | 0N BENDING DIAGRAM
\ ‘ 1 | f 1o
/‘ = o B e = o I S e [S)
2: _Ou - r -
2 5
] TTT = "
4 } 8'-1
SECTION BB Bars B ! BAR C
PLAN NOTE: All bar dimensions are out to out
( Showing Bars In Footing ) ITEME STIMATED g/f/{;”v T Tlt,; §P WP
Concrete Class I Cu. Yd. 13.2 13.3
Reinforcing Steel Lb. 7o 1o
34'-0"
7'-0" '-0"
Loc. Ref. 7J= )
" A o 10"
j_% Bars B Symmetrical About € | Bors B R‘l
74 2" ~3_Bors 8 i A T =
(3% ’,,, Egrr ,_| (Class B Wall) —] ) ol / \ B B
. - i Bar 0 ' U g ¢
Ny \ JLe"cu
| N
6" o~ Field Bend— Field Bend . 28 Clf L
" I 5 @ p U Bars B @ 18"
© \ Q Bars C @ 10" centers D - (Bors D @ 18" Centers r ~ | Bors &
© \ IS
| % } | // 503
B ‘ (&) ; /: _411 3: _/u
\ o Field Bend— Field Bend
i | ? /\ /\ Const. Joint T Bars B Bor A
!\ \i\ 6% Io T 1 Fe Ji A * T T ‘
Y 0 3 3
e S e ‘&( 77777777777777777777777777 o 1= .' AN 4| °‘£
Bors 4 I Bars E Bars £ N 01
8 Bars B 5
NOTE 8" Bars B
| : Cut ond field bend
SE C TION AA A Bors B as shown
HALF ELEVATION
{ Showing B In Bock Fo Of Wall) (ShHALBF IE/LEEVfé TlngW 11 TYPICAL SECTION
owing Bars In Bock Face a owing Bars In Front Face a THRU ENDWALL
GENERAL NOTES
/. Straight concrete endwalls are intended for use outside the clear zone.
2. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform 5. Chamfer: All exposed edges and corners to be chamfered 3 unless otherwise shown.
to the details on this index, design specifications AASHTO /1989. Precast construction which
adheres to this Index, including any additional reinforcement required for handling which shall 6. Metal pipe shall be bituminous coated on all surfaces in contact with concrete and 12" beyond the boundary
be determined by the Contractor or supplier, does not require additional approvals. Deviations of contact. Any suitable bituminous material may be field applied.
I from this Index, for precast units, shall require the approval of the State Drainage Engineer STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
LL prior to construction. For precast construction, see Index No. 20! for opening and grouting 7. Sodding shall be in accordance with Index No. 28/ and paid for under the contract unit price for Sodding, SY. ROAD DESIGN
details.
8. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tabulated S TRAIGH T CON CRE TE E ND WAL LS

3. Reinforcing steel shall be either Grade 40 or 60.

OPTIONAL ENTRANCE

4. Concrete shall be Class II except concrete meeting the requirements of ASTM C 478
FOR CONCRE TE PIPE (4000 psi) may be used in lieu of Class I concrete in precast units manufactured in

plants which are under the Standard Operating Procedures for the inspection of precast

drainage products.

on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Concrete

Class I ( Endwolls ), CY and Reinforcing Steel ( Roadway ), LB.

SINGLE AND DOUBLE 66"

PIPE

Names |Dates| Approved By /d a ﬂ,(

‘ chegurd
Pesigned By i 05754 State Drainage Engineer
Drawn By Revision Sheet No Index No
Checked By | RCB | 03/54 o0 lof 2 252
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0 ,— € 66"Pipe |, — ¢ 66"Pipe
2 cup cmP
S —
)
=~
¢ cuP & 26" ! 2'-6"
@
[ 4'-6" ] [ 4'-6" ]
- ReP— | ‘ i | l—reP
S L 1 [ S 1
T y ! \ \ 1
\ \ \ ! \
0.D. CMP \ | | | | =
| | | | S
Foundation Van"g’gs N } } | } T
Seat For (52’ For X | ! | E ©
CMP On/y 3" x " ’ (B AR == e 4o D e e e N —9
\ Corrugation ) 7 T ] ék
Q|
! \ \ f I AN ﬁTﬂ*******Tffffff‘fff‘7""77777777””777777777"#777 | =
o Bars B ‘ ‘
PLAN
SE C T/ON BB ( Showing Bars In Footing )
~ 43'-0"
5 26" N o6
- ° 17'-0" 190 B i7'-0"
—Tf‘ = Loc. Ref. — ‘ T
SN " [ 3 "
~ D -./—— Bars B A | Bars B i\lJ TQ—‘
/.4 -
I-e" NY_—Bars B = Bors B
(Closs B Wall ) ] ,/,i / \ Pe g
S/ / \ Bar D—N W —Boar C
B ™ 2" cl.
T~ I
\ § Field Bend—— ~Field Bend ) Py L\\
= JL. L 6" @ Bars C @ 10" centers| \ Bars D @ 18" Centers @ /;gBars B @ 18"
0 < R
2 \ S } \ ) {
= Bars B
K | S ] ar.,
B \ - ! /f] 5-3
| &; . / /4" 30
} N Field Bend——| r Field Bend .
R } BarsmA /{ /\ Const. Jomf/\ N~ Bars B Bar A
y\ \1\ N / S AN ‘ N ‘ ‘/ :
77777 = ] 5 Q\Tm\ —~ 1] ®]
RY 3|
B ‘J Bars B N .
[ trical About € NOTE: Cut and field bend 8 Bars 8
mmetric
SECTION AA | 37 ica u Bars B as shown

HALF ELEVATION

( Showing Bars In Back Face Of Wall)

HALF ELEVATION

( Showing Bors In Front Face Of Wall }

BILL OF REINFORCING STEEL

BENDING DIAGRAMS

ESTIMATED QUANTITIES

A MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING
A 5 80 40" Footing Straight
B 4 7 42'-8" |Footing & Wall| Straight
C 5 37 9'-1" Woll Bend
f D 4 22 8'-1" Wall Straight
LL E 4 8 /-8" Wwall Straight

NOTE: All bar dimensions are out to out

OPTIONAL ENTRANCE

FOR CONCRETE PIPE

ITEM UNIT RCP CMP
Concrete Class IT Cu. vd. 16.0 16.2
Reinforcing Steel Lb. 1,406 1,406

I'-10"

8"
BAR €

NOTE:

See Sheet lof 2 for General Notes.

TYPICAL SECTION
THRU ENDWALL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 66" PIPE

Names | Dates| Approved By

A O L s

Designed By JSP

ddd State Drainage Engineer

Drawn By FWT

e Revision Sheet No Index No

Checked By

o |2or2 | 252
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/@ 72" Pipe
BILL OF REINFORCING STEEL
CMP
MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING
» A 5 68 41" Footing Straight
~
S B8 4 7 35-8" | Footing & Wall | Straight
Y c 5 34 10'-5" Wall Bend
. RC P\T T D 4 20 8-7" Wall Straight
e 18'-0" ‘ ‘ /8'-0" E 4 4 2'-6" Wall Straight
N | | F 4 4 I-6" wall Straight
IS e |
Q
0.D. CMP [ I
I |
Varies I | =
Foundation 35” For 1 i i | BENDING DIAGRAM
Seat For Tl ‘ ‘ ;)
CMP Only \ Corrugation ) I | | 4}7‘:’ -
r 1 R A A T I A S <)
2I Oll *’*’*’*7L7777*’*’**’*’*77777777’*’*’**’*’7777777**’**’777777777*****’**7777777**’**’*’**77777 V,.
< L g'-7" 1‘
Bars B P L A N BAR C
SEC TION BB NOTE: All bar dimensions are out to out
( Showing Bars In Footing ) ESTIMATED QUANTITIES
ITEM UNIT RCP CMP
- Concrete Class IT Cu. Yd. 4.4 4.5
: Reinforcing Steel Lb. 1249 1249
N Loc. Ref. 36'-0" mrorermg
Q
. =: 10" 18'-0" 18'-0 § o
53 /Bars B Symmetricol About€ A Bars B I
- I-1" ~y— Bars B f A 1 Y= Bors B
(Class B Wall )—] A A ,/ \ ~Y
}/ Bar D —N H—~Bars C
B
\ \
e \
~ s Field Bend— —Field Bend '8 )
| > | | r A Bars B @ /8
= | Q ]
@ < <
< ! S 0 2 en | 2"l
| 3 % N
\ ‘ A ™M> Bars B
| © \ Bars C @ 10" centers Bars D @ 1 Cenferg\ \ 7 o
8 & (] /A 5-3
| © \ ! Const. [~ — I
| s int I'-4 3'-1
© Jo
A = “‘\ Field ‘Bend4 ~Field Bend &
| | |
Nt T T T T T
I~y [ e s e S S S s e ] B
Bars A \ z'\, %\:
B I Bars B ;
Bars E T\/
NOTE: Cut fiel B h
SEC TION AA F E Cut and field bend Bars B as shown
H TION
ALF ELEVATIO L. 4 HALF ELEVATION TYPICAL SECTION
{ Showing Bars In Back Face Of Wall) { Showing Bars In Front Face Of Wall)
GENERAL NOTES THRU ENDWALL
h I Straight concrete endwalls are intended for use outside the clear zone. 5. Chamfer: All exposed edges ond corners to be chamferedgu unless otherwise shown.
' 2. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform to the
y details on this index, design specifications AASHTO I1989. Precast construction which adheres 6. Metal pipe shall be bituminous coated on all surfaces in contact with concrete and 12" beyond the boundary
to this Index, including any additional reinforcement required for handling which shall be of contact. Any suitable bituminous material may be field applied.
determined by the Contractor or supplier, does not require additional approvals. Deviations from
‘ { this Index, for precast units, shall require the approval of the State Drainage Engineer prior to 7. Sodding shall be in accordance with Index No. 28/ and paid for under the contract unit price for Sodding, SY.
| construction. For precast construction, see Index No. 20/ for opening and grouting details. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
. . . 8. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tabulated ROAD DESIGN
3. Reinforcing steel shall be either Grade 40 or 60. on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Concrete.
OPTIONAL ENTRANCE 4. Concrete shall be Class IT except concrete meeting the requirements of ASTM € 478 {4000 PSI ) Class I[{ Endwalls ), CY and Reinforcing Steel ( Roadway ), LB. STRAIGHT CONCRETE ENDWALLS
may be used in lieu of Class I concrete in precast units manufactured in plants which are under SINGLE AND DOUBLE 72,, PIPE
F OR CONCRE TE PIPE the Standard Operating Procedures for the inspection of precost drainage products.

Names | Dates | Approved By
/A d M&KM

Designed By EvC 10/55 State Drainage Engineer

Drawn By Revision Sheet No Index No.

Checked By | www | 10/55 00 lof 2 253
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MuP
cup \E ¢ 72 prﬁ | —€ 72" Pipe ¢
2
L
N } 5'-0" 1 | | 5'-0" |
Ry reP— | i T \ | Lb——RCP
e 18'-0" ‘ ‘ o-0" | | ! 18'-0"
< \ \ | |
o | \ L o
0.D. CMP & e T = IR R :
\ ‘ ‘ \ \
Varies \ } } | | :7
(6" For i ‘ "
Foundation 3" ! ‘ \ \ :
Seat For Corrugation ) 1 ‘ 1 \ ‘ \ ] »
CMP Only I L 7774[7777\7 L}ffJ,,,,,,,,ffj\fw =g 5]
= Ej Tl
o / ENIEEEEEEEEEE HEE IR i I Ll
L 20 (5 B i | A
Bars B/
SECTION BB PLAN
( Showing Bars In Footing )
§ |—’ A Symmetrical About €
I 46'-0"
= :>< lBl_oH 5:_041 5:_011 /8"0” -
Ih " % S Lo
r Bars B \ Bors B z\,l T
I'-1" ~F_ Bars B ” ‘\ —— | rosars 8
(Closs B Wall )—] ) / sor 0 A por
TV | / Field Bena %Hem Bend \ A2 cL
3
| N\
: % - /;gBars B @ 18"
N s ™
5 Ule 3 o 2" ¢l
© : § //?Bars B
' S } Field Bend 5'-3
B8 '—|ﬁ l 3 | T PRy
wv
| > \ Field Bend Const. Join MM gors 8
KN I 3 | ‘ e en ’\ Bars A
i G N (Y N | N N N B 25 N N N N N — A4l 11 NNJ 7 N,::%,,L,,,,,,J ,,,,,,,,,,,,,,,,,, 5 GT =X i~ q| @
| T BN Eya
Bars A \< Bars C @ 10" Centers Bars F - Bars D @ 18" Cenfers\j E QU J N
B Bars B 8" g?:rs B
SECTION AA | A NOTE: Cut and Field BendBars B as shown M
F - TYPICAL SECTION
HALF ELEVATION HALF ELEVATION THRU ENDWALL
{ Showing Bars In Back Face Of Wall ) (Showing Bars In Front Face Of Wall)
o
| BILL OF REINFORCING STEEL BENDING DIAGRAM ESTIMATED QUANTITIES
! MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING ITEM UNIT RCP cMP
\ A 5 35 2" Footing Siraight 5 Con?refe 'C/ass I Cu. Yd. 7.5 7.8 STATE OF FLORIDA DE;PA%TE\)/II;ESI\I"E;’E‘)F TRANSPORTATION
B 4 17 45'-8" |Footing & Wall| Straight y Reinforcing Steel Lb. 1519 1519
OPTIONAL ENTRANCE clefE foarh e | ben ] 57 ] STRAIGHT CONCRETE ENDWALLS
- i - -
FOR CONCRETE PIPE E | 4| 8 |26 | wur | shoionw BAR SINGLE AND DOUBLE 72" PIPE
F 4 8 I-6" Wall Straight NOTE: All bar dimensions are out to out
NOTE: See Sheet | of 2 for General Notes. Names |Dates| Approved By
Designed By Eve 0/55 State Dé\ngge%{nguéeer
Drawn By Revision Sheet No Index No
Checked By | whww 10/55 00 2 o0f 2 253
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CupP [

HALF ELEVATION

( Showing Bars In Back Face Of Wall)

Straight concrete endwalls are intended for use outside the clear zone.

. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform to the
details on this index, design specifications AASHTQ 1989. Precast construction which adheres

to this Index, including any additional reinforcement required for handling which shall be

L-a

GENERAL NOTES

HALF ELEVATION

(Showing Bars In Front Face Of Wall)

TYPICAL SECTION

5. Chamfer: All exposed edges and corners to be chamfered3" unless otherwise shown.

6. Metal pipe shall be bituminous coated on all surfaces in contact with concrete and 12" beyond the boundary
of contact. Any suitable bituminous material may be field applied.

determined by the Contractor or supplier, does not require additional approvals. Deviations from

this Index, for precast units, shall require the approval of the State Drainage Engineer prior to

7. Sodding shall be in accordance with Index No. 28/ and paid for under the contract unit price for Sodding, SY.

construction. For precast construction, see Index No. 20! for opening and grouting details.

. Reinforcing steel shall be either Grade 40 or 60.

. Concrete shall be Class II except concrete meeting the requirements of ASTM C 478 (4000 PSI/ ) may
be used in lieu of Class Il concrete in precast units manufactured in plants which are under the
Standard Operating Procedures for the inspection of precast drainage products.

8. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tabulated
on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Concrete.
Class II( Endwalls ), CY and Reinforcing Steel ( Roadway ), LB.

THRU ENDWALL

W

& |

A

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

200" 200" o S
n . " " . /
g . | — €84 Plp% (3" x1" Corr. ) (Closs B Wall )—] 7
S RCP—u] | ‘ | N N 1
X | \ |
777777777777777 4 .
(S |
w | | e &
‘ | ‘ < T 3
| | ! Q \ &
| T R | Q
3 | | b 5 1 s
| | | © R | 3
NN TN R ‘ 1
7;77777 S Y Ry N HTY N [} ‘ &
\ i) § E B 1 @
v -BrdoveL ) o % £ } o
I e e e A e A o s s o i { |
L ‘ N *\iz\\ N
‘ \N S
PLAN | H
( Showing Bars In Footing } B
A
| SECTION AA
200"
20'-0" 200" ‘
3" o . S n
H ; V-Groove Top ond Sides s Symmetrical about € 5 0.
/ NS P R VS
f \“ '/ 17’\:7/'/
v o] Y
/ Field Bend R e
' J v, @ 15" Ctrs, \/ \,/7 ey sen b —vs 0 8"
:C>Q / \\
h Field Bend4—— V3 @ 18" Cirs: l %H ® 18"
© s
°© W Vv &V e 74
N \ 7'-0"_Dia. % ( Alternate )
] 5 N
7 H e 8"
1 4 4 e
k Field Bendf_/ \ /\ Field Bend \ /-8" '/ 30"
\ \’/P\ ﬂv \ ) '~ Construction| Joint
| | ‘ | lereny £ |
,,,,,,,, * == T e Ty [ s T A
N
- = H
NOTE: Cut and field bend Bars H as shown 8" 5 £ oundation

CMP Only

BILL OF REINFORCING STEEL
MARK SIZE NO. REQ'D LENGTH
E 6 69 6'-0"

H 4 20 39'-8"

7] 6 26 2'-4"
Vo 6 26 7'-10"
% 4 20 '-2"
V4 4 4 2'-0"
BENDING DIAGRAM

& o
S) o
Py POy
BAR Y BAR
NOTE: All bar dimensions are out to out
ESTIMATED QUANTITIES
ITEM UNIT | RCP | CMP
Concrete Class II [Cu. Yd.| 20.0 | 20.2
Reinforcing Steel Lb. 12,095 |2,095
| — € CMP
0.D. CMP
Varies
(7" For
3” X l"
_//( Corrugation }

2'-0"
SECTION BB

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

STRAIGHT CONCRETE ENDWALL

SINGLE 84" PIPE

Names | Dates Approved By /J a ﬂ{
&KW
Pesigned By State Drainage Engineer
Drawn By WHW o7/58 | Revision Sheet No Index No
Checkea By | oo |orse | 00 lof | 255
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Loc. Ref.

Shape Sand Cement Bags On Upstream End
To 45° Bevel (3" At Top To 6" On Lower
Sides ) For Concrete And Metal Culverts

. X

I

BN
8:l Batter
H
FL E/ev.:
F
L
CORRUGATED METAL PIPE CONCRETE PIPE \ \
Note: (/) For concrete and corrugated metal pipes. Concrete pipe shown.
(2) The top row of riprap bags shall be secured by pinning, using ¥4 reinforcing bars
18 inches in length, as follows:
SECTION YY (a) The end bags shall be secured using two bars per bag, one vertical and one diagonal as shown.
(b) The next to last bag on each end shall be secured with two bars vertically.
(c) Bags located over the pipe shall be secured by a bar which is driven diagonally except that for
concrete pipe two bars shall be used for single bags above the pipe.
(d) Intermediate bags shall be secured with a single bar.
Bars shall be driven to one inch below the surface of the bag.
The cost of furnishing and installing the bars shall be included in the cost of the riprap.
FRONT ELEVATION
TABLE OF DIMENSIONS AND QUANTITIES FOR ONE ENDWALL
SIZE ONE PIPE CULVERTS TWO PIPE CULVERTS |THREE PIPE CULVERTS | FOUR PIPE CULVERTS
OF H T A B C F X / RIPRAP CY RIPRAP CY ! RIPRAP CY [ RIPRAP CY
PIPE cP | cuP L CP | CMP cP | CWP cP | cuP
18" 2'-3" I"-0" 4'-0" 0'-0" 0'-0" /'-9" 2'-10" 8-9" 1.2 1.2 n-r" 1.5 1.6 14'-5" 1.8 1.9 7'-3" 2.0 2.3
24" 2'-9" 2'-0" 2'-0" 2'-6" 0'-0" /"-9" 3'-5" 0'-3" 2.4 2.5 13'-8" 3.0 3.2 71" 3.7 4.0 20'-6" 4.3 4.7
30" 3'-4" 2'-0" 2'-0" 3'-2" 0'-0" 1'-10" 4'-3" 2'-0" 3.3 3.4 6'-3" 4.2 4.5 20'-6" 5.1 5.5 24'-9" 6.0 6.5
36" 3"-10" 2'-0" 2'-0" 3'-8" 0'-0" I"-10" 5" 13'-6" 4.0 4.2 8'-7" 5.2 5.7 23'-8" 6.3 6.9 28'-9" 7.4 8.2
42" 4'-5" 3'-0" 2'-0" 2'-0" 2'-4" I'-" 6'-0" /5'-3" 6.4 6.7 2l'-3" 8.3 8.9 2r'-3" 10.2 1.2 33'-3" 12.3 13.4
48" 4" 3'-0" 2'-0" 2'-0" 2'-10" /-1" 6'-9" 16'-9" 7.7 8.1 23'-6" 10.0 10.8 30'-3" 12.3 13.5 37'-0" 4.5 6.2
54" 5'-6" 3'-0" 2'-0" 2'-0" 3'-6" 2'-0" 7'-8" 18"-6" 9.5 10.1 26'-2" 2.4 | 13.5 33'-10" 15.3 7.0 4'-6" 18.2 | 20.4
60" 6'-0" 3'-0" 2'-0" 2'-0" 4'-0" 2'-0" 8'-6" 20'-0" 1.0 n.r 28'-6" 14.4 5.8 37'-0" 7.8 19.8 45'-6" 2l.1 23.8
66" 6'-7" 3'-0" 2'-0" 2'-0" 4'-8" 2'-1" 9'-3" ar'-9" 13.2 14.1 3I'-0" r.2 | 18.9 40'-3" 21.2 | 23.7 49'-6" 25.1 28.5
72" 71" 3'-0" 2'-0" 2'-0" 5'-2" 2'-1" 10'-0" 23'-3" /5.0 16.0 33'-3" 19.4 2l.4 43'-3" 23.9 26.8 53'-3" 28.3 | 32.3
78" 7'-8" 3'-0" 2'-0" 2'-0" 5'-10" 2'-2" 10'-9" 25'-0" 7.5 18.7 35'-9" 22.6 | 25.0 46'-6" 2r.8 3.3 57'-3" 32.9 | 37.6
84" 8'-2" 3'-0" 2'-0" 2'-0" 6'-4" 2'-2" In"-8" 26'-6" 19.5 20.9 38'-2" 25.3 | 28.1 49'-10" 3.1 35.2 6l'-6" 36.9 42.4

.

GENERAL NOTES

Straight sand-cement endwalls are intended for use outside the clear zone.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

STRAIGHT SAND-CEMENT

Names | Dates| Approved By A ﬂ M K
. e D
Designed By State Drainage Engineer
Drawn By JBW 07/88 Revision Sheet No Index No.
Checked By | JVG/EGR | 08/88 00 lof | 258
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Place On Topside
For Bottom Grate
Unit Only o Loc. Ref.

26"

1

SIDE VIEW

Weld

iy

h Bar Hy
¢ |1 As Regd. )

Bar |Hg—~

Bar Hz /

(As Reqd. }

Bor Hy —ay

3
P——
Lz

[~y

I~ =4

,D,¢6,,
2
2z

Y VT E
b2}

\[ T / L Bor Hy
a Grate Bars Bar Hy J(
B \[ ,/ L~ Bars V
F. L. Bar E - W
/" or 74" . J
Cross Bar 2 - 3 s . . .
. ¥ © - Lsf—Bar Hy
_ - Bars H <{=c—— 7~ T ]L i
] Bors V ES T ‘ ‘
I' Std. Speg. < | \
TOP VIEW 16" % 20" (U-Bends) B T 1
GRATE TYPE NO. | Bars F
SECTION BB
Pipe Size| Grate Bors Reqd. | Grate LB. END VIEW
/5" 2 28.93 8" A
Bar C (Top)
SECTION AA Bars V (Side & Bottom? Bar Hy over Bars H . Hy & Hs
Bars to be evenly spaced across dimension ‘D', Bar E
Allbors §'x 2. | [ P S R - y - w
| _—— f == ,*ﬂ—i — 7:|-FL
\ ! |
B N | 1 | ! I B
| | s L I | 153,
‘ \‘ T i ‘ il Offset
Place On Topside " or 15" } . 7‘77 Ll H r/ H ‘ | H ‘ ‘L QJ
L 2" For Bottom Grate | | T I w I it -
r Unit Only | T i Bars V ~ /‘ |
' T o W | | — )
-~ T ] { — ‘
7 ©|2 q Bar E \& Bars F §
SIDE VIEW L3l See Grate Detalls B
A M A TOP VIEW S
Ly Weld =
" L _I { -
Iy - TABLE OF DIMENSIONS AND QUANTITIES 2 SU
Y \ Pipe Size Conc. Class I'|Reinf. Steel| Number Of Grates Req'd Total Slope Transition S S
l (e 3 L Butt Ends Of Slope D A B (cy) (lbs.y [ Type Wo.T | Type No. 2 |Grote W. ( Lbs. |Sodding ¢ SY )| Offser T 5 3
l T /4 \"l S o Adjacent Grates 5" 5.67' | 2.38' 0.85 56 2 0 57.66 5 4.2 az 2 4
- Grate Bars | = 2L 4/ 18" | 667" | 1875 1.0/ 73 0 3 101.08 16 .8 48 g
S Tr / L] z | ; 24" 8.67" | 1.875' 1.65 a7 0 4 174.52 9 5.8' 58’ 3
[ | 5 ] ) 30" 10.67' | 1.875" 2.33 129 0 5 267.75 2l 6.9 69’
\ "
\ &' Chain ( Approx. 16 Links 1 ﬁ GENERAL NOTES \&
1 & [ Cold Shut. ~
Cross Bar \ /. This endwall is to be used only in the clear zone for the drainage of medians and other areas having low design velocities &
o | 3 and negligible debris. Grates exposed to salt water shall be designated in the plan as Alternate G. 58
- } u 2. Reinforcing steel : All bars are size *4. Spacings shown are center to center. Laps to be E &
Py ‘ 12" minimum. Clearance is 2" except as noted.
= - LJ Square welded wire fabric (two cages max. ) having an equivalent cross sectional area
o (0.20 sq. in. ) may be substituted for bar reinforcement. FRONT SLOPE TRANSITION AT ENDWALL
0 VIEW 3. Grates shall be ASTM A242/A242M,A572/A572M or ASTM A588/A588M, Grade 50 steel, and galvanized in accordonce
RAT, TYP, TOP VIEW with Section 962-7 of the Standard Specifications,
G E E NO. 2 - secti € 70n0ard Speciricarions. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
4. Endwall to be paid for under the contract unit price for U-Endwall With Grate, Each. ROAD DESIGN
. X GRA TE' SEA T' WELD & CHAIN DETAIL Payment shall include cost of concrete, reinforcing steel, grate, and accessories. Quantities shown are for
Pipe "$/ze Grate Bors Reqd.| Grate LB. estimating purposes only. U = TYPE CONCRE TE END WALLS
2’5,, f ig'gg 5. Sod slopes 5'each side and above endwall. Sodding to be paid for under contract unit price for sodding. WITH GRATES
30" 5 53.55 6. Precasting of this endwall will be permitted. Precast units shall conform to the dimensions . "
shown or in occordance with approved shop drawings. Request for shop drowing approval shall 15" TO 30" PIPE
be directed to the State Drainage Engineer. Use Index No. 20/ for opening and grouting deftails.
Bars 1o be evenly spaced ocross dimension 'D'. ! nag 9! pening g ng ! Names | pates| ApProved By /4 a ﬁ{ K
All bars 2/”)( 2", 7. Concrete meeting the requirements of A.S.T.M. C 478 (4,000 P.S.l.) may be used in lieu of Class I Designed By | EGR | 06/77  hemiraD
concrete for precast units manufactured in plants which are under the Standard Operating Procedures — State Drainage E”"":i:;X =
for the inspection of precast drainage products. Drawn By HKH | 0677 | Revision Sheet No y
Checked By | W | 06/77 00 lof / 260
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10"

Construction Joint

Permitted \4

GENERAL NOTES

Baffles to be constructed only when called for in plans.
When steel grating is required on endwall see Sheet 3 of 3 for details.
All reinforcing No. 4 bars with 2" clearance except as noted.

All angles, channels and bars shall be ASTM A242/A242M, A572/A572M or A588/A588M Grade 50
steel,when designated Alternate G in the plans galvanized in accordance with Section 962-7 of
the Standard Specifications.

. Channel section C 3 x6 may be substituted for C 4 x 5.4 channel.
. Precasting of this endwall will be permitted. Precast units shall conform to the dimensions

shown or in accordance with approved shop drawings. Request for shop drawing approval shall
be directed to the State Drainage Engineer. Use Index No. 20l for opening and grouting details.
Concrete meeting the requirements of ASTM C-478 (4000 psi} may be used in lieu of Closs I

concrete in precast units manufactured in plants which are under the Standard Operating
Procedures for the inspection of precast drainage products.

. Sodding shall be in accordance with Index No. 28/, and paid for under the contract unit

price for Sodding, SY.

w
.Eq -2
T
5
- - - - - - =?
N
END VIEW SECTION AA
L /O"
I
‘ 3
| e
|
| Q
|
[ I I
| o [C
I
|
PLAN
DIMENSIONAL DETAILS
1.
2.
3.
4.
5
6
18"
| & 7.
R 4
o, 7
Bars v Bars H Bars H— Bars V iﬁT 8
ALL PIPE SIZES

SIDE VIEW AND BACKWALL SECTION
REINFORCING DETAIL

w L Loc. Ref.
% rﬁl s
.
T
Y Baffle B
6"
H Y Baffle
" N
Construction Joint / X Baffle - ﬁ F‘L Q %BB;:SS P,
Permitted ,—,1\_1:,,—,,;'/_/': B ~Iev ?4:4
“x Bafiel—" . B
=== === — 9
E\‘ J
2]
END VIEW SECTION AA
L /0"
I
|
gl of F-F——
| -
|
| H -
|
| I
T
|
B C S
PLAN
DIMENSIONAL DETAILS
l8" 3]
3
— i — = —Bars H
J Bars V Bars H Bars V By
ALL PIPE SIZES
SIDE VIEW AND BACKWALL SECTION
REINFORCING DETAIL
DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL
Pipe Size X Baffle Y Boffle Reinf. Steel |concrete| Reinf.
D Area Class I | Steel
Sq. Fr.| L H w S B8 c P ] R Bar M Bar N | Cu.Yd. | Lbs.
5" | 123 | 5-9"2'34" -7 23 -3 2-3 4" 4" 4" 2 %4 | #4 .61 72
18" 1.77 6-6"[2'-5" 310" 2.6 /' -6" 2'-g" 4" 4" 5" 3 #4 2 #4 .89 86
24" 3.4 g -0"[2-8"| 4-4"| 3"-0"] 2'-0"| 3"-0" 57 5" 5" 4 #4 3 #g 2.50 108
30" 4.9/ 9'-6"|2'-11" | 4'-10" 3'-6" 2'-6"| 3'-6" 5" 5" 7" 4 ¥4 4 *4 3.34 131

WITH BAFFLES

ENDWALLS FOR 2:1

DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL

Pipe Size Concrete Reinf.

Area Class T Steel

D Sq. Ft. L H w Cu. Yd. Lbs.
/5" 1.23 33" - 75" 37| 0.89 39
18" 1.77 3'-9"(,- 104" 3'-10"| 105 43
24" 3.4 4-9" |2-44" | 4'-4" 1.40 55
30" 4.9 5'-9" |2'-104"| 4-10"| 168 64

SLOPES

WITHOUT BAFFLES

. Endwall to be paid for under the contract unit price for Class I Concrete ( Endwalls ), CY and

Reinforcing Steel ( Roadway ), LB. Cost of grates to be paid for under the controct unit price for
Endwall Grate, LB, plan quantity. Cost of galvanized bolts and nuts to be included in the
bid price for the grate.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

U-TYPE CONCRETE ENDWALLS
BAFFLES AND GRATE OPTIONAL

15" TO 30" PIPE

Names

Dates

Designed By

Drawn By

dds

09/85

Approved By

/d a %aﬁeﬂw

State Drainage Engineer

Revision

Sheet No. Index No
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\ L+ 12"

i 18"

Bars H

Varies

© P
A y
ield Bend

ey

D
W 4]

12"

Bars V Bars H

Ba
15" AND 18" PIPE

Bars v
BENDING DIAGRAM PO
&
p /_N
i 7
Bars V Bors H
24" AND 30" PIPE
1:3 SLOPES
—T—
l8”
Y
7 — — %_*#l
Borsv = Bars H By
15" AND 18" PIPE
/,—‘
8" :S'
&
Bars V
Bors H 24" AND 30" PIPE
1:4 SLOPES
—T
//
— | g
—
— 2
d ] [
l =
Bars V Bars H Ba By
15" AND 18" PIPE
—T—
///
—
// /8" &
&
/r /’-
£ {
Bars v Bars H 24" AND 3011 PIPE Bars V ~

1:6 SLOPES
SIDE VIEWS AND BACKWALL SECTIONS
REINFORCING DETAILS

Y I'-0" For I : 6 Slope
w 10" 11" For | = 4 Slope
10" For | : 3 Slope
% Fﬁ L S
) Slope
| I I
B
y/Baffle o
\ 24 ¥ Baffle
\ ! 4" Bars N
Construction Joint \ / -~ T Bars M 6"
Fermitted S X soffle —{] F0 =2 Nl
| _ X sarrem - i,
30"
SECTION AA
END VIEW
L J_/0”
- T
|
|
@« o |-
| L =h Sl e e
| |
: ||
A | p } A
\ :F N I
L \ |_| @ o = L _ _1
T
|

Loc. Ref.

DIMENSIONAL DETAILS

DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL
Rate Pipe Size Baffle Locations Concrete |  Reinf.
of Areo { When Required) Class T Steel
Slope D Sq. Ft. L H w S B c Cu. vd. Lbs.
/5" 1.23 5'-3"11-¢" | 37" I-9" /"-9" | 1'-9" 1.19 51
/.3 8" .77 6'-0" | 2'-0"| 3'-10" 2'-0"| 2'-0"| 2'-0" 1.42 56
24" | 3.4 7'-6" | 2'-6"| 4'-4"| 2'-6"| 2'-6" | 2'-6" 1.94 77
30" 4.9/ g9'-0" | 3'-0"| 4'-10" 3'-0"| 3'-0"| 3'-0" 2.54 9%6
15" 1.23 7'-q" | I'-10"| 3-7"| 2'-6"| 2'-6" | 2'-4" 1.54 64
/4 8" 1.77 g'-4" | 2'-1" | 3'-10"| 2'-10" 2'-10"| 2'-8" 1.84 7!
24" 3.14 0'-4" 2'-7" | 4'-4"| 3'-6"| 3'-6" | 3'-4" 2.53 92
30" | 4.9 2'-4" 3'-1" | 4'-i0"| 4'-2"| 4'-2" | 4'-0" 3.34 124
5" | 123 | I'-6"| oy | 3°-7"| 304 3'-10"] 3'-10") 2.9 89
/6 18" 1.77 13'-0" 2'-2"| 3'-10"| 4'-4"| 4'-4" | 4'-4" 2.63 103
24" 3.14 6'-0"| 2'-8"| 4'-4"| 5'-4"| 5'-4" | 5'-4" 3.59 143
30" 4.9/ 9'-0" 3'-2"| 4'-10" 6'-4"| 6'-4" | 6'-4" 4.8/ 180
DIMENSIONS AND QUANTITIES FOR BAFFLES
Pipe X Baffle Concrete Reinf.
Size P Q r |V Baffle Reinf. Steel| Class I Steel
D Width | Height| Length| Bar M Bar N Cu. Yd. Lbs.
5" 4" 4" 4" 2-# 4 |- 4 4
8" 4" 4" 5" 3-#4 2-# 4 8
24" 57 [ g 6" | 4#4 | 3-#4 | 00 2
30" 5" 5" 7" 4-# 4 4-#4 16

ENDWALLS WITH AND WITHOUT BAFFLES FOR 1:3,1:4 AND 1:6 SLOPES

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

U-TYPE CONCRETE ENDWALLS
BAFFLES AND GRATE OPTIONAL
15" TO 30" PIPE

Names |Dates| Approved By

Designed By /4 a %cﬁwm-«:’

State Drainage Engineer

Drawn By dds 9/85 Revision Sheet No Index No.

Checked By oo 2of 3 26/
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3"x 6" Anchor Bolt

R
5
@
2 33 u

€ Of C4 x 5.4

£"x 6" Anchor Bolt

ELEVATION

END VIEW

ANCHOR BOLT DETAIL

MOUNTING FOR STEEL GRATE

Bor 2" x 3

Bar 2" x é

BAR TO BAR WELD

vs]
Q
0
N
>
R
Ce

\04)(5.4‘

CHANNEL TO ANGLE WELD

€ Of C4 x 54—

o — i TL L i T 1L
C4 x 5.4

)/ |
I
5 Bar

zzz’xzx;//‘ 2" x z
SECTION AA
L P !_.B i .
] Lofx2 xh— oy
Mk
T - - - - = - - - - D

w-4"
L>

ZZg’»xe.—;/PLIZ 7777777 %\(\LQ/

TABLE OF DIMENSIONS AND QUANTITIES FOR ONE GRATE
Rate Size 2 Each Bors © 3.4 Lbs./LF. | (X) Chomnels @ 5.4 Lbs./LF.| 5279/ 8 Total
of Pipe G Weight
Slope “p" L w-4" Lbs. (X) F Lbs. P Lbs. Lbs.
STEEL GRATING USE CRITERIA
1. Grates to be used on pipe culvert endwalls located within the designated 5" 2 .5{' g-3"| 3-3" 85 8 Py -65" I Zigqn 53 249
clear zone. Positive debris control shall be provided at all upgradient openings. " ; I P— — ; 0 —
Grates shall not be used unless one or more of the following conditions exist : 1:6 18 2'-llz | 10'-3 3'-6 94 9 2'-9g 137 8'-4 62 292
" " A _zn oA " 77 -~
A. Drainage area to culvert consists of median or infield areas or 24 3 52" I5-3 4-0 s 12 3 35” 215 n-4" 82 44
areas where debris and/or drift is negligible. 30" 3 -z | 16'-3"| 4'-6" 141 5 3 -9% 30 4'-4" | 104 555
B. Runoff to culvert is by sheet flow or in such ill defined channels
that debris transport is not considered a major problem. Y i
C. Runoff to culvert is minor except on an infrequent basis 15" 2'-8% 6'-3" 3'-3" 65 2' -6g 70 4'-4" 32 167
(10 to I5 year frequency ); for example a drainage basin in . M A" P o T oL” .
flat sandy terrain with normally low ground water table. /4 1 ¢ ”f" r-3 36 73 6 2' -9 . 92 54 39 204
D. Areas where culvert blockage with resultant backwater would not 24" 3' -5z 9'-3" | 4-0" 90 3'-3g 144 74" 53 287
seriously affect roodway embankment, traffic operation or o A P "o T _oL" T 38/
upland property. 30 3' -z n"'-3 4'-6 107 10 3'-95 206 9'-4 68
2. Steel grating to be used only where called for in plans. /5" 2 -82" 4'-3" 3.3 5/ 3 2 -63" 42 2'-4" 17 110
1:3 g | 2 -ug'| 53| 36| 60 4 2'-9% 6 | 3-4"| 24 145
24" | 3-58"| 63| 40" | 10 5 | 33| s | 44" | 3 9
30" 3l /" 8'-3" 46" 87 7 3 _95" 145 6'-4" 6 278

STEEL GRATE

D
% A
i " 1
l—-B C4 x 5.4 Nﬁ
guDia. Holes
PLAN
2" x ZI"Bar
¢ —b TN
| F 22 x % Bar
e ; e —
N\ / /
) ) Lerx 2 xy ~ (4 x 5.4
TJ Lzé .\04x5.4 T
SECTION BB BAR TO CHANNEL WELD

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

U-TYPE CONCRETE ENDWALLS
BAFFLES AND GRATE OPTIONAL

15" TO 30" PIPE
Names |Dates| Approved By /d a 7}{
cheginio
Designed By State Drainage Engineer
Drawn By coP or/s71 Revision Sheet No Index No.
Checked By a0 3 of 3 26/
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L ) Fence Type B
P" :% B A ‘ = ‘[ When Called For- = i
1_pn M1 ar
c 5 4 Bars A; @I'-6 ?‘ e # Bor Ag / 5 # Bars D40 I'-6" ‘ q_,l QL — In Plans = §
[
4 Bars | ml | Cl 1 -~ T 4 7 —7 B g — ] 5(:7
Dy @/-6" o e e s s = | | T i - 4 Bars 850 I'-6 =0 =4 i Slope 141
4 A SN SN g ! ! ! ( Typicai’)
I e T b
4 Bars ] T T =i ‘ . 4 Bors| Aq / XL E
By @/'-6" —f } Il e | } ‘i/Bars 03/ 1 n |
#, Iy NN ) i J
4 Bars A 7 = # k _
Dy @ r-6"—d 7‘} 4 Bars N / ,7M 4 Bars = x| | Ta ] <
P ol | D/ 6 /-0 TT B/ @ /'-6 o '5 I
B Il R A, L B . ] %
3 A ars Bs ?ﬁ > “Steelin Top Of Slab ||, r \ Le i
L 3 H B I B = 4 >~ Bors B © 16" }‘L,, 7!,& xl
S )1 — o tH=4— Bars C . Jl-Construction Joint —==2= T Sond - Cement Riprap
< [T " / ! A 2 gors 4 |
[ ‘ - Ba
e I ‘?/@ 'Til Bars Dy @/'-6" ' ! s 4 %k
b= L e 2 Q i P P S A | ’ S A s
11| #4 gars = S gors B J'*/a' T . Loc. Ref. — PLAN r PERSPECTIVE
1|05 @ -0 il an ! / Bars C Bars B @ I'-6 Bars Dj n 0 b
i 9 I ® /6 I # z T T
4 Bar As—fi | il — LL— "4 Bars B, @I'-6" \ ©
Bars A o ‘\ L xl Steel In Bottom Of Slab Fill Slope Varies N r 4 x Dia. (Min. )
B - I = S | B b . -
SN I e e J SECTION CC v, Prysioo! ; .
e S T —— i m——m—m—— ol B Slope On Pipe
Bars A, . a L \ b w To Be 4:l 5{3’3 -
Bars C; (N.S.) C
L Bars A o o Ne— N o 77
i [ | Bors C3(F.S.) ) K
I I I [ g Y ] N
c D A *:,j,jr::?:::::::;t:: RS iy
# Bars D0 10" (N.S. ) | \ / p—Bars 4 ‘K 57—
PLAN # o 0" (F.5) A S T : Layer OF Plostic Filter Fabric
4 Bars Ds@ 10" (F.5. ~ /4 . " ( Cost To Be Included In Contract Unit Price For Riprap )
@) L "4 BarsB e I'6" T
Note: BarsCy & C5 (N.S. & F.S.) B “ /4\/45" 45° N SECTION EE
equivalent in size 10 C3 V] T N
#4 Bars Dy@ I'-6" (cut and bend as required ) FLY LS © Q‘ “
W RL |
. 3 . - . .
Félr/fessIODE/ ( _ — = Pipe Size Q (Hax ) Dimensions Concrete| Reinf. ng,;c,,"
H H H .
‘pn . .- . Steel
4 Bors B3@ 6" 15[ “Bors ¢, | Bars Ay Bors B, Dio. | Area | (ufs) Ft. - In Inches C/C(‘IS);S I Lbe. | Riprop
3 e I'6" In. | S.F. w L|a c e | m|nlp st & Y. C.Y.( Nom.
I SECTION DD 30 [ 4.9 59 9-016-3110-8[4-7 | 6-1|3-4]/-4]|/-2|26[3-0]/-u|6]65[7]7] 3 6.72 736 | 0.6
[ 36 7.07 85 10-5|7-3|12-4|5-3|7-1|3-10|/-7|1-3|3-0|3-6|2-3|7| 74 ,8|8| 3 10.34 1,072 13.6
| 42 | 962 U5 /-10] 8-0[14-0[6-0| 8-0|4-5| /-9 | 1-6[3-0 |3-/I [2-6| 8| 84 9[8]| 4 14.82 1429 | 17.5
| _ # o _ 48 | 1257 | 151 |I3-3]9-0(15-8|6-9 | 8-l| 4-1 [2-0| /-7 |3-0 |4-5|2-/0| 9| 95 |10 8| 4 | 20.36 | 2,000| 22.
— 7T T \ 4 Bars Dy @ I'-6 ] 54 | /5.90 | 9 14-89-9|/7-4|7-4|/10-0|5-5|2-2| /-10|3-0 |4-1l |[3-0|10| 10} | /0| 8| 4 | 27.19 2659 er.e
| LA (/& #, Bors Boo I'-6" ! 60 | /3.65| 236 [16-1[10-9/9-0|8-0| 1-0[5-1]2-5] 1-11[3-0[5-4[3-4|n ||/l 8] 6| 3449 | 3,552 32.5
| - = 2 —— 66 | 23.76 | 285 7-3|11-6|20-6|8-8| 1/-10] 6-5|2-7 | 2-1 |3-0 |5-9 |3-7|12] 124|128 6 42.82 4,472 38.3
LL # I3 } Bors B @ I'-6" } 72 | 28.27 339 18-6 |12-3|22-0|9-3 |12-9| 6-ll |2-9|2-3|3-0 |6-2|3-9|/12] 124|12] 8 6 50.68 5,426 44.5
s . ‘ = ‘
kel o 'y ® - D>BZ4QBG/CS'6” T ¥ N T T GENERAL NOTES
kr:mil:l_r' FT i T - = B ;5 Bars N R N 7\7}»\#\ ~ I. U-type concrete endwall energy dissipators are intended for use outside the clear zone.
= FEERE I . === === 2. Chanfer ail exposed edges §
4 Bars By @ /'-6" #* 3. Concrete meeting the requirements of ASTM C478 {4000 psi) may be used in lieu of Class I Concrete
#4 Bars By@ [I'-6" 4 Bars Az@ I'-6" in precast items manufactured in plants which are under the Standard Operating Procedures for the
SECTION BB VIEW AA inspection of precast drainage products.
4. Reinforcing steel shall have 2" min. cover.
5. Enadwall to be paid for under the contract unit price for Class I Concrete ( Endwalls ), CY and Reinforcing
BARS Steel ( Roadway ), LB. Riprap to be paid for under the contract unit price for Riprap ( Sand-Cement)
( Roadway ), CY. Cost of plastic filter fabric to be included in the contract unit price for riprap.
A Ay G Co Cs D3
. ; : ; " ; ; : ; ; 6. Fencing, when called for in the plans, to be paid for under the contract unit price for Fencing, Type B,
Pipe| Size|Spacing | Size|Spacing | Size|Spacing | Size|Spacing | Size|Spacing | Size |Spacing b ., LF. Corner posts and end posts to be paid for under the contract unit price for Corner Post
Sl.ze (NO. ){Ff. '/n. )(NO. )(Ff. '/n. )(NO. )( Ff. 'ln. )(NO. )(Ff. -In. )(NO. ) (Ff. '/n. (NO. )(Ff. -in. D5 44" Assembly ( Type B Fence ), EA. and End Post Assembly (Type B Fence ), EA. respecfive/y.
4 | e- ; p
" -94 - - - - R < m 0 See Index No. 452 for details of Type B fencing.
30 4 0-92 4 -6 5 0-l 4 0-94 5 0-5% 4 0-9% ) ) D, m-4' Q STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
36" 5 -0 4 /-6 5 0-10 5 /-0 5 0-5 5 -0 + 5. G5 2" | Sl ols ROAD DESIGN
" 0-1l 4 /- 6 I-1 5 0-1i 6 0-63 5 0-Il N .
LA 6 2 : e U-TYPE CONCRETE ENDWALL
48" | 5 0-9% 4 /-0 6 -0 5 0-9% 6 0-6 5 0-94 a Bors C3.0 | + o TR ENERGY DISSIPATOR
5| 5 | 08 | 4 | o 7 I 5 | o8 | 7 o6s | 5 | o8 W-q" D3:0e%0s | |5 <] & ? g
+
50" | 6 0-10 5 /-1 7 1-0 6 0-10 7 0-6 6 0-10 Bar Cp a 30" 10 72" PIPE
ates A d B
66" | 6 0-84 5 0-11% 7 0-1l 6 0-8% 7 0-5% 6 0-84 Note : All bar dimensions are out to out. Names | Dat pproved By /d a ﬁ{cﬁ
72" '7 - - 0' ] 0'5 6 0'7’ Designed By HAB 10769 State Drainage Engineer
6 lon [ 5] ol | 7] 0l |6 U 2 BENDING DIAGRAM sy | men |coer [T e T
Checked By | JVG |02/84 00 lof | 264
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Loc. Ref. — % 5 Loc. Ref — 5' N
G Transition Slope G Transttion Slope B
20" 20" 0" 0"
- Front Slope = Front Slope
/—\ 5" 9 9 |
LS =
Steel Tie Bar—]
! \P_ b i | 7
I [ R A SECTION RR
K i
__________ Z(!\::GE',_L ! | tgu
sS4 ||
[FiNg=]
1 1 QLE
N R NS L J
6] b0 |6 K
0 40" | o Length of Culvert FRONT ELEVATION
— T wt1— Steel Tie Bar
I g
R | Ll R
FRONT ELEVATION | | !
- _ L
I I—
I i CONCRETE ENDWALL = <res Tre B
b T ,
CONCRETE ENDWALL P! WITH 45° WINGS pe eel Tie Bor
WITH U - TYPE WINGS FOR PIPE CULVERTS p
FOR PIPE CULVERTS PLAN
PLAN
TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES
PIPE CULVERT ENDWALLS WITH U - TYPE WINGS PIPE CULVERT ENDWALLS WITH 45 WINGS
— D/ﬁv;vEl\ll/S/ONS __ S OééAN:/TfIESCllN 01\_/5 ENDWALL DIMENSIONS QUANTITIES IN ONE ENDWALL
0 /Agrea a 00ting Conco g'ipeu' g,M olg?p: €, calssPipe Steel Opening Wall Footing Concrete, Class T Steel
D sqrt) 6 | H | K | F | Y [Gnier [aurier| iniet Joutierlne? [ourier] '€ B9S D S’;’i‘; H | ¢ L M| F o ergf‘;; C;i’l:p :dS'C, Pipe eel Tie Bars
2" | o8 |3-8"2-0"|ir-0" [1-3"|2'-2"|0.48 | 0.55 | 0.49 | 0.57 | 0.49] 0.57 none T /'8 - g Ry BT e e 0'74" '(;77 '0'77 o
5" | 1.2 |3-n"|2-3"[I'-5" [/-3" [2'-7"|0.59 | 0.67 | 0.62| 0.70| 0.6/ | 0.70 none 1~ . R L L : : : - —
5 15 (72" 25" [r-o" /3" (2070 | 079 [074 | 0.821 074|082 oG 24” 3. 3’-0” 44" I,'5,, ZI-I |rear | Lol 1.06 1.06 2 -3 x 21-0”
24" | 3.0 |4'-8"|3'-0"|2"-6"|/'-6" |3'-8"|1.0I |11 |1.06 |16 | 106|116 |2 -F'0 x 2'-0" 30°) 4.9 | 36" | 40| [-9" |2-51 /6" | [.32 1.40 1.39 2 -0 x 2-0"
30" | 4.9 |5-2"3"-6"|3'-3"|1'-6" |4'-5"|1.33 | 1.44 |14 |15 |1.40 | 1.5/ |2 -0 x 2'-0" 36"| 7.1 |4'-0"|5'-4" | 2'-0" |2"-1I"| I'-8 Lrz 1.83 1.82 2 40 x 3-0
36" | 7. |5 -8"|4-0"|4-0"|7-9" [5-2"[1.73_| .85 | /.64 | /.96 |1.82 | .94 | 2 30 x 26" 42" 9.6 |4-6" |5-10"| 2'-3"|3"-6"| 2’-0" | 2.34 2.47 2 -§o x 3-0"
42" | 9.6 |6-2"[4-6"[4'-9" |2"-0"|5'-1"| 2.9 | 2.32| 2.32] 2.45 2 30 x 2'-6" 48" 126 [5-0" |6-4" | 26" |4'-0"| 2'-0" | 2.74 2.90 2 §0 x 3-0"
48" | 12.6 |6'-8"|5'-0"|5-6" |2'-0"|6'-8" | 2.64 | 2.78 | 2.8 | 2.95 2 30 x 3-0" 5" 12 [2-3"[3-7"[r-0" [r-3"]r-3" | 0.56 0.59 0.59 none

GENERAL NOTES

I. Winged concrete endwalls are intended for use outside the clear zone.
2. Chamfer all exposed edges 3"
3. Concrete meeting the requirements of ASTM C-478 (4000 psi) may be used in lieu of Class I

concrete in precast units manufactured in plants which are under the Standard Operating
Procedures for the inspection of precast drainage products.

4. Endwall to be paid for under the controct unit price for Closs I Concrete ( Endwalls ), CY.
Cost of steel tie bars to be included in the contract unit price for Class I Concrete.

5. Soqding to be /:n accordance with Index No. 28/, and paid for under the contract unit STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
price for Sodding, Sy. ROAD DESIGN

WINGED CONCRETE ENDWALLS
SINGLE ROUND PIPE

Names |Dates| Approved By %K
Designed By /d a &N T D

State Drainage Engineer

Drawn By TJK 12731 Revision Sheet No. Index No

Checked By | GeF |03/32 o0 lof | 266
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Arch Spon + 2'

: 2" 12 12!
i A M -

‘ //’//”/////2 E SECTION AA SECTION BB

/ " '///774 ' : 2!
Tt ——

%” %

SSSSSV

SECTION CC SECTION DD

Toe Of Slope

Toe Of Slope

ISOMETRIC ] 1 - IR
ISOMETRIC = U / Y
2" 24"
Qutside Dia. Of Pipe + 2'
& wTe 2R L Place Plastic Filter Fabric
5 Type D-4 (See Index 199) SECTION EE
N 2" 2" Around And Below Sand Cement
© 2" 2" Riprap. Cost Of Fabric To
Be Included In Cost OF
S Sand Cement Riprap
3
Q
S DETAILS FOR SINGLE METAL PIPE ARCH CULVERTS
N NOTE: For multiple metal pipe arch culvert spacing between arch centers=X
) DIMENSIONS AND QUANTITIES FOR METAL PIPE ARCH CULVERTS
Fg-{ Dimensions Quantity of Sand-Cement Riprap in Cu. Yds. for One Endwall
o Span|Rise X Y 7 For 1:2 Slopes For 1:4 Slopes For 1:6 Slopes
NIS‘: L :@ I-Arch] 2 -Arch[ 3 - Arcil 4-Arch I-Arch | 2-Arch|3- Arch] 4-Arch| 1-Arch|2-Arch] 3 -Arch|4-Arch| 1-Arch | 2-ArcH 3 - Arch| 4-Arch
= 1 1 7" 13" 26" 6'-6" | 9°-0" | 1'-6" [14'-0"| 17" | 10 .5 | 20| 25 | 15 | 22| 29 | 3.6
? T 21" [ 15" |2'-10" 7'-6" [ 10'-4" |13"-2"[/6'-0" | /'-9" 1.2 1.8 2.4 3.0 1.9 2.7 3.5 4.3
28" | 20"3'-5"] 9'-3"[/2"-8" [ 16"-1" [ 19"-6" [ 2'-0" .7 2.5 .3 4./ 2.6 3.7 4.8 5.9
SECTION CC 35" 24" [4'-0" [ /'-0" [15"-0" | 19'-0"[23'-0"]| 2'-0" | 2.2 3.1 4.0 4.9 3.4 4.7 6.0 7.3
SECTION DD 42" | 29" [4'-9" [12'-g" | I7"-6" | 22"-3"| 27'-0" | 2'-0" | 2.9 4.1 5.3 6.5 4.5 6.1 7.7 9.3
Fill Slope 49" | 33" [5'-6"| 14'-6"[20"-0" [ 25"-6"[ 3/'-0" | 2'-0" | 3.5 4.9 6.3 7.7 5.5 7.4 9.3 1.2
P . 57" | 38" |6'-4"| 16'-6" [22'-10"|29'-2"| 35'-6" | 2'-0" | 4.4 6./ 7.8 9.5 6.9 3.2 .5 | 13.8
64" | 43" [7'-1" |18'-3" | 25'-4" |32"-5"[ 39'-6"]| 2'-0" | 5./ 7.0 8.9 | 10.8 8.1 10.7 13.3 | /5.9
Grout Fill The Lower Two- 71" | 47" |7'-10"| 20'-0"|27"'-10"| 35'-8"| 43'-6" | 2'-0" | 5.9 8./ 10.3 12.5 9.5 2.4 /5.3 8.2
Thirds Circumference Of 7
End Of Pipe r
~ T GENERAL NOTES
7zl T N I. U-Type Sand-Cement Endwalls Are Intended For Use
s :# 1 Outside The Clear Zone.
. Iré - i s W B DIMENSIONS AND QUANTITIES FOR ROUND PIPE CULVERTS
e — t:Ij N Dimensions Quantity of Sand-Cement Riprap in Cu. Yds. for One Endwall
2 > Pipel— y For /22 Slopes For /4 Slopes For 16 Siopes STATE OF FLORIDA DERARINEN OF TRANSEORTATION
Place Plastic Filter Fabric /a. |-Pipe |2-Pipes|3 -Pipesl4 -Pipes| 1-Pipe |2-Pipes|3 -Pipes|4-Pipes| | -Pipe |2-Pipes|3-Pipes|4 -Pipes| | -Pipe |2-Pipes|3 -Pipes|4 -Pipes
Type D-4 (See Index 199) 5" e-rt L 7-0" | 9Tt [iz-2t [ ia-9” 1.2 1.6 2.1 2.6 1.7 2.4 3.0 3.6 T PE S CE E T E S
Around And Below Sand Cement 8" 210" 8-0" [i0"-10" [/3-8" |/6'-6" | 1.4 20 | 26 | 3 | 21 | 29 | 37 | 44 -TY AND - CEMEN NOWA
Riprap. Cost Of Fabric To SECTION EE 24" 3'-5" 110'-0" [13'-5" | 6'-10" |20'-3" | 1.9 2.7 3.5 4.3 2.9 4.0 5.1 6.3 U D D LL
Be Included In Cost Of 30" 4-3" 120" | 16'-3" | 20'-6" | 24'-9" | 2.5 3.6 4.8 59 | 3.8 5.4 7.0 8.6
Sand Cement Riprap 367 57" (140" | 19-1" |24 -2" [29'-3" 3 4.6 6.2 7.7 4.8 7.0 9.2 1.4 —
42" 6'-0" |16'-0" | 22'-0"| 28'-0"[34'-0" | 3.8 5.8 7.7 9.7 6.0 8.8 .7 14.5 Names | Dates
DETAIL _FOR_ SINGLE P{PE CULVE_RT 48" 6'-9" [18'-0" | 24'-9" | 3/'-6" |38'-3" | 4.5 7.0 9.4 1.8 | 7.2 10.8 4.3 | 17.9 Designed By | JEP |/2m8 da %cfewwv—’
Note: For multiple pipe culvert spacing between pipe centers=X 54" 7-8" |20'-0" | 27-8"| 35'-4" |43 -0" | 5.3 8.3 .3 14.2 8.5 12.9 7.3 | 2.7 — sratesthﬁraw‘nzge E"g'".ilx —
60"| 8-6" |22-0" | 30"-6" | 390" |47'6" | 6.2 | 97 | 133 | .9 | 100 | 153 | 206 | 25.9 Dravin By | HWw_ |03/54 P ‘
Checked By | cop | 03/54 0o lof I 268
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Spigot On Inlet Section
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Loc. Ref. PLAN Toe wair —
(o)
D
= B B
R
-
S ional / :
2 |.—— Optional Shape Only g
<
k T
! h |
h - §Jﬁi—% \%\
gJ 00 Toe Wall
8" 2 #4 Bars
SECTION AA Min,

24" For 30" To 72" Pipe
/2" For 15" To 24" Pipe \

FLARED END SECTION
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SECTION CC
REINFORCED CONCRETE JACKET DETAIL

END VIEW

REINF
e | %G, VST | b [Cass foonT
LA N
DIA. T S0 IN/LF| spigoT A 8 c D E P R/ R 2 FLAT | (LBS.? ppradighe
2" 2" | o007 T~ 2-0" | #-0f| 6-0f | 2-0" [ 9% | 10F 9" 35 | 530 12" .06
/5" 22/ 0.07 o 6" 2.3 310" 6'-" 26" 2475 /221 N 32 740 12" 07
18" 23 007 | 23" | 9" 23" | 30| 6 | 30" | 29" | 55 2| 4 9% /5" W
2" 23 0.07 24" 9" 2" 32" | 6" 3-6" | 33 68" 13" 4" 1280 /5" 12
24" 3" oor | 2% 9i" |37 [ 26" | 6-1F | 40" | 33F | 6% 14" 4% 1520 8" 7
27" 34 0.148 | 23" 0s | 4-0" 2-13' 6-15 | 4-6" | 36" 8% I 1930 18" /9
30,, 3%” 0./48 3" /"0" 4"6” - 7%:: 6,_ /g” 5,_011 37" /HZ /544 5:: 2190 21" 24
36" 4" 0./48 32’ /3" 53" 2 /O; g'- I;_’i' 6-0" 47 137 24% 20" 521" 4100 oM 29
2" | 4f" | oms | 37 | 19" |53 | 2| 82" | 66" | 53F | 275 | 22" | 54 | 5360 24" 36
48" 51 ] 0./48 42( 2'-0" 6'-0" oo g'-2" 70" 562‘ 285’” 20" 5%" 6550 24" 39
54" 5% 074 | 43 2-3" |5-5" 2-n" | g-4" | 76" | 654" | 334" 24" | 64 8040 24" 42
60" 6" 074 | 5" 2'-6" |5'-0" 3-3" | g-3 | 8-0" | 724" | 3L 24" 63" 8750 24" .44
66" 62 oar4 | 54 | 20" |6-6" r-9" | 8-3" | 8-6"| 72" 364 24" | 7§ 10630 24" 47
70" 7 0.174 6" 20" 6'-6" /-g" g'-3" 90" 77’16_" 38,’3'" 24" 7%" 12520 24" 50
GENERAL NOTES
I. Flared end sections shall conform to the requirements of ASTM C76 with the exception that dimensions and reinforcement
shall be as prescribed in the table above. Circumferential reinforcement may consist of either one cage or two cages of steel.
Compressive strength of concrete shall be 4000 psi. Shop drawings for flared end sections having dimensions other than
above must be submitted for approval to the State Drainage Engineer.
2. Connections between the flared end section and the pipe culvert may be any of the following types unless otherwise
shown on the plans.
a. Joints meeting the requirements of Section 941-1.5 of the Standard Specifications ( O-Ring Gasket ).
Flared end section joint dimensions and tolerances shall be identical or compatible to those used in
the pipe culvert joint. When pipe culvert ond flored end section manufacturers are different, the
compatibility of joint designs shall be certified to by the manufacturer of the flared end sections.
AR b. Joints sealed with preformed plastic gaskets.
4 The gaskets shall meet the requirements of Section 942-2 of the Standard Specifications and the minimum
sizes for gaskets shall be as that specified for equivalent sizes of elliptical pipe.
c. Reinforced concrete jackets, as detailed on this drawing.
Cost of the reinforced concrete jacket to be included in the contract unit price for the flared end section.
When non-coated corrugated metal pipe is called for in the plans, the pipe shall be bituminous coated in the
Jjacketed area as specified on Index No. 280. Bituminous coating to be included in the contract unit price
Toe Wall for the pipe culvert. Concrete jacket shall be as specified on index No. 280. Cost of concrete and reinforcement
shall be included in the contract unit price for the pipe culvert.
STRAIGHT FLARE
SECTION BB 3. Toe walls shall be constructed when shown on the plans or at locations designated by the Engineer. Toe walls are to be
cast-in-place with Class I Concrete and paid for under the contract unit price for Class I Concrete ( Miscellaneous ), CY.
Reinforcing steel to be included in cost of toe wall.
4. On skewed pipe culverts the flared end sections shall be placed in Iline with the pipe culvert, Side slopes shall
Any Wire Mesh Arrangement Which Provides be warped as required to fit the flared end sections.
0.126 Square Inches Of Steel Area Per Linear
Foot Both Ways Moy Be Used; Provided The 5. Flared End Section to be paid for under the contract unit price for Flared End Section ( Concrete ), Each. Sodding

Wires Are Spaced A Minimum Of 2" And/Or
A Maximum OF 6" On Centers.

end sections may be located with the culvert opening as close as 8'beyond the outside edge of the shoulder.

shall be in accordance with Index No. 281, and paid for under the contract unit price for Sodding, SY.

DESIGN NOTES

I. Flared end sections are intended for use outside the clear zone on median drain and cross drain installation, except that flared
end sections for pipe sizes 12" and 15" are permitted within the clear zone. When the slope intersection permits, /2" and 15" flared

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

Flared end sections are not intended for side drain installations.

™

Reinforced concrete jackets shall be used at all locations where high velocities and/or highly erosive soils may couse
disjointing. These locations are to be shown on the plons.

3. Toe walls shall be used whenever the anticipated velocity of discharge and soil type are such that erosive action would occur.
Toe walls are not required where difch pavement is provided, except when disjointing would occur if the ditch pavement should
fail.

FLARED END SECTION

Names |Dates| Approved By
Designed By EGR o9/77 State Drainage Engineer
Drawn By HKH 09/77 Revision Sheet No Index No.
Checked By 74 09/77 00 lof | 270
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DIMENSIONS AND QUANTITIES
M 54" CONCRETE SLAB (Cy) @ SODDING ~ (SQ. YDS. )
D X A B ¢ E F G Single | Double | Tripte | Quad. N Single | Double | Triple Quad. | Single | Double | Tripie | Guad. @ see General Note No. 3.
Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe See Sheet 5 Of 6 For 3" Slab Quantities
15" 2'-7" 1.92' 2.18' 4.10" 2.06' 5 1.22' 4.63' 7.2l 9.79" 12,377 1.19' 0.38 0.58 .77 0.96 2l 24 27 30
18" 2'-10" .97 2.74' 4.71' 2.56' 6’ 1.41' 4.92" 7.75' 10.58' 13.42' 1.2 0.44 0.65 0.87 1.09 22 25 28 31
24" 3'-5" 2.06' 3.85' 5.9/ 3.56" 7' 1.73' 5.50' 8.92' 12.33' 15.75" 1.25' 0.54 0.83 L.12 .42 24 28 32 35
30" 4'-3" 2.15' 4.95' 7.10' 4.56' 8 2.00’ 6.08' /0.33' 14.58' 18.83" 1.29' 0.66 1.09 1.50 1,91 26 31 35 40
122 36" 51" 2.25' 6.08,' 8.33" 5.56' 9 2.24' 6.67' 1.75' 16.83' 21.92" 1.33' 0.8/ 1.38 1,95 2.5/ 28 34 39 45
5/(') e 42" 6'-0" 2.34" 7.2l 9.55' 6.56' 10' 2.45' 7.25' 13.25' 19.25' | 25.25' 1.38" 0.91r 1,70 2.45 3.19 30 37 43 50
P 48" 6'-9" 2.43' 8.33' 10.76' 7.56' "' 2.65' 7.83" 14.58' 21.33" | 28.08' 1.42' 113 2.04 2.93 3.84 32 39 47 54
54" 7'-8" 2.52' 9.44" 11.96" 8.56' 2’ 2.83" 8.42' 16.08' 23.75" 31.42' 1.46' 1.31 2.44 3.58 4.72 34 42 51 59
60" 8'-6" 2.62' 10.56' 13.18' 9.56' 4' 3.00' 9.00' 17.50' 26.00' 34.50' 1.50' 1.5/ 2.89 4.28 5.68 36 45 55 64
66" 9'-2" 2.71' 1.68' 14.39' 10.56' /5" 3.18' 9.58' 18.75' 27.92' 37.08' 1.54' 1.68 3.25 4.84 6.43 38 48 58 68
7o" 10'-0" 2.80' 12.80" 15.60' 11.56" /6" 3.30" 10.16' 20.16' 30.16' 40.16' 1.58' 1.89 3.74 5.59 7.45 40 5/ 62 73
15" 2'-7" 2.27' 4.09' 6.36' 4.03' 8' 1.22' 4.63' 7.20" 9.79" 12.37' 119 0.57 0.87 .15 1.44 23 26 29 32
18" 2'-10" 2.36' 5.2 7.48' 5.03 9’ L.41' 4.92' 7.75' 10.58' 13.42' L2l 0.66 0.99 1.31 1.65 25 28 3l 35 B E
24" 3'-5" 2.53' 718" Al 9.7/ 7.03'A "' 173" 5.50" 8.92' 12.33' 15.75" 1.25' 0.85 .30 1.75 2.20 28 32 36 40 , , . . . , .
» 30" 7-3" 2.70' .05 11,95 5.03 /3 2.00' 6.08' 10.35" 14.58" 18.85" 100" 110 .74 239 305 3 36 41 46 A 6.42° A 6.25° Dimensions permitted to allow use of 8'stondord pipe lengths.
- 36" 51" 2.87' IL.3I'O | 14.18" 1.03'$ 15 2.24" 6.67' 1.75' 16.83' 21.92' .33 .32 2.21 3.08 3.96 34 40 46 52 , ; . , . ; ,
Stope  [~ap™ | 6-0" | .05 | 1337 | .42 | 13.05 | 7 | 245 | 7.5 | 15.25" | i0.25 | 25.25 | 138 | 158 | 276 | 3.0/ | 505 | 38 4 5 58 ©10.40" &10.10"  Dimensions permitted fo allow use of 2'standard pipe lengths.
48” 6'-9 3.22 15.43 IB.65, I5.03’ /9 2.65’ 7 83’ 14.58 2/.33: 28.08’ I.42 1.85 3.30 4.73 6.17 4l 48 56 63 A<> Concrete slab shall be deepened to form br,'dge across crown of pipe. See section below.
54" 7'-8" 3.39' I7.49’ 20.88 17.03 2l 2.83 8.42 16.08' 23.75 31.42 1.46' 2.14 3.95 5.77 7.58 44 52 6/ 69
60" 8'-6" 3.56' /19.55' 23.1" 19.03' 23’ 3.00' 9.00' 17.50' 26.00' 34.50' 1.50' 2.45 4.66 6.87 9.07 47 56 66 75
66" 9'-2" 3.73' 21.62' 25.35' 21.03' 25' 3.18' 9.58' 18.75' 27.92' 37.08' 1.54' 2.88 5.54 8.18 10.84 49 59 69 80
72" 10"-0" 3.9/ 23.68' 27.59' 23.03 or' 3.30' 10.16' 20.16' 30.16' 40.16' 1.58' 3.54 6.6/ 9.87 13.13 52 63 74 85
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DIMENSIONS AND QUANTITIES
M 54" CONCRETE SLAB (CY) @ SODDING ~ (SQ. YDS. )
D X A B c E F G Single | Double | Triple Quad. N Single | Double | Triple Quad. Single | Double Triple Quad.
Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 4 see General Note No. 3.
/5" 27" 2.5 1.68' 4,18" 1.50' 5 .23 | 4.33 | 6.92' 9.50' | /2.08" | 104" 0.35 0.54 0.74 | 0.94 2 24 o7 29 See Sheet 5 Of 6 For 3" Slab Quantities
18" 2'-10" 2.5' 2.24' 4.74" 2.00' &' 141" 4.58' 7.42' 10.25' 13.08' 1.04' 0.38 0.62 0.87 .12 22 25 28 31
24" 3-5" 2.5 3.35' 5.85' 3.00' 7' .73 5.08' 8.50’ 11.92" /5.33" 1.04' .41 0.76 1.05 1.34 23 ld 31 35
30" 4'-3" 2.5' 4.47' 6.97' 4.00' 8’ 2.00' 5.58' 9.83" 14.08' 18.33' 1.04' 0.57 0.96 .37 .77 25 30 35 39
/.2 36" 51" 2.5’ 5.59' 8.09' 5.00' 9' 2.24' 6.08' ILI7" 16.25' 21.33" 1.04' Q.67 1.19 .72 2.26 27 33 38 44
SlE)pe 42" 6-0" 2.5 6.7/ 9.2I' 6.00' 10' 2.45" 6.58' 12.58° 18.58' 24.58' 1.04' 0.78 1.48 2.7 2.87 29 36 42 49
48" 6'-9" 2.5' 7.83' 10.33' 7.00' ' 2.65’ 7.08' 13.83" 20.58" 2r.33" .04 0.89 L7l 2.54 3.36 3/ 38 46 53
54" 7'-8" 2.5' 8.94' 11.44" 8.00' 2’ 2.83" 7.58' 15.25" 22.92' 30.58' 1.04' 1.02 2.06 3.10 4.14 33 4l 50 58
60" 8'-6" 2.5' 10.06' 12.56' 9.00' 13 3.00' 8.08' 16.58' 25.08' | 33.58' 1.04' /.14 2.38 3.63 4.89 34 44 53 63
/5" 2'-7" 2.5' 3.09' 5.59' 3.0 7.0' .23 4.33' 6.92' 9.50" 12.08" 1.04' 0.44 0.68 0.9/ .15 22 25 28 3/
18" 2'-/0" 2.5’ 4.12' 6.62' 4.0 8.0 .41 4.58' 7.42' 10.25" 13.08’ 1.04' 0.49 0.77 1.03 1.3/ 24 27 30 33
44 24" 3'-5" 2.5' 6.18' 8.68' 6.0' 10.0' 1.73' 5.08' 8.50' 11.92' /5.33" 1.04' 0.65 1.09 .38 .77 a7 30 34 38
S/dpe 30" 4'-3" 2.5' 8.25' 10.75' 8.0' 12.0' 2.00’ 5.58" 9.83' 14.08' 18.33' 1.04" 0.8l /.34 1.90 2.44 29 34 39 44
36" 51" 2.5’ 10.31" 12.81' 10.0' 14.0" 2.24" 6.08' 117" 16.25' 21.33' 1.04' Q.97 1.68 2.4 3.14 32 38 44 49
42" "-0" 2.5' 12.37" 14.87' 12.0" 16.0" 2.45' 6.58' 12.58' 18.58' 24.58' 1.04' 113 2.08 3.06 4.02 35 42 48 55
48" 6'-9" 2.5' 14.43° 16.93" 14.0' 18.0' 2.65' 7.08' 13.83" 20.58' 27.33' 1.04' 1.29 2.49 3.69 4.68 38 46 53 60
54" 7'-8" 2.5' 16.49' 18.99' 16.0' 20.0' 2.83' 7.58' 15.25' 22.92' 30.58' 1.04' 1.48 2.98 4.47 5.98 41 49 58 66
60" 8'-6" 2.5' 18.55' 21.05' 18.0' 22.0' 3.00' 8.08' 16.58’ 25.08' 33.58' 1.04' 1.66 3.49 5.31 7.13 44 53 63 72
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1974 AASHTO DIMENSIONS AND QUANTITIES
NI " 55" CONCRETE SLAB (CY) @ SODDING — (SQ. YDS. )
H X A B c E F G Single | Double T Triple | Quad. N Single | Double | Triple | Quad. Single T Double | Triple T Quad. 7]
fg Q Pipe Pipe Pipe | Pipe Pipe | Pipe | Pipe | Pipe Pipe | Pipe | Pipe | Pipe See General Note No. 3. , .
7T /311 2:1 '6" 2.5 1.30° 3.80' 117" 7 7.39 2.50' 7.00" 9.50' 12.00° 1.04' 0.4/ 0.6/ 0.8/ .02 Bl 23 26 29 See Sheet 5 Of 6 For 3" Slab Quantities
2" 5" | 210" 2.5' 1.68’ 4.7 1.50" 5 1.76" 4.83 7.67" 10.50" | 13.33" | 104" 0.43 0.66 0.88 110 22 25 28 3
28" 20" 3"-5" 2.5 2.6' 5.l 2.33 6' 2.22" | _5.42 8.83 12.25 | _15.67" | 1.04" 0.5/ 0.78 1.06 1.33 23 27 30 34
35" 24"| 4-0" 2.5’ 3.35' 5.85 | 3.00° 7 2.55" | 6.00" | 10.00" 14.00" | _18.00" | 1.04' 0.57 0.90 1.22 1.55 24 29 33 38
42" 29"| 47-9" 2.5’ 4.29' 6.79" | 3.83 g 2.97' 6.58' 1.33" | 16.08" | 20.83" | 1.04' 0.64 1.04 1.46 1.87 26 3/ 37 42
122 149" 33" 5-6" 2.5 5.03' 7.53 | 4.50' 9 3.34° 7.07" 12.67° 8.7 | 23.67" | _L.o4 0.73 1.23 1.72 2.22 28 34 0 46
Slope 57" 38"| 6-4" 2.5 5.96' 8.46' 5.33" 10’ 3.65 7.83' 14.17" 20.50' | 26.83' 1.04' 0.83 .44 2.04 2.64 29 36 44 5
64" 43"| 7°-1" 2.5' 6.89' 9.39" | 6.7 i 3.89 8.42" | /5.50" | 22.58" | 29.67" | 1.04' 0.95 1.67 2.39 3.0 3 39 7 55
71" 47| 77-10" 2.5' 7.64_| 0.4 6.83' 12 4.14" 9.00" | 16.83" | 24.67" | 32.50°" | /.04 1.05 1.89 2.74 3.57 33 4 50 59
713" 26" 2.5' 2.4I" 4.9/ 2.33' 7 1.39" | 4.50' 7.00’ 9.50" | 12.00" | 1.04' 0.48 0.71 0.95 118 22 25 27 30
2" 5" | 20" 2.5' 3.09' 5.59" | 3.00’ 8 1.76 4.83' 7.67" 10.50' | _13.33" | _1.04' 0.52 0.80 1.09 1.3 23 26 29 32
28" 20"| 3'-5" 2.5’ 4.8/' 7.3 4.67 9 2.22" | 5.42 8.63 12.25" | _15.67" | 1.04' 0.6 0.92 L.27 1.59 25 29 33 37
35" 24"| 4-0" 2.5' 6.18" 8.68" | 6.00° I 2.55" | 6.00" | /0.00° 14.00" | _18.00" | 1.04' 0.73 1.14 1.55 1.97 28 32 37 4
1:4 42" 29"| 47-9" 2.5' 7.90° | 10.490° | 7.67 12’ 2.97° 6.58' .33 | _16.08" | 20.83" | 1.04' 0.87 1.39 .92 2.45 30 35 4 46
Slope | 497 337 56" 2.5 9.28" 1.78 | 9.00° 4 3.34° 7.7 12.67' 8.7 | 23.67" | 1.04' 1.00 1.66 2.30 2.9 32 38 45 5/
57" 38"| 6-4" 2.5' 1.00" | 13.50" | /0.67° 6’ 3.65’ 7.83 | 147 | 20.50' | 26.83" | 1.04' 118 2.00 2.82 3.64 35 42 49 56
64" 43" 71" 2.5 12.71 5.2 | 12.33 7' 3.89 8.42" | 15.50° | 22.58" | 29.67" | 1.04' 1.36 2.39 3.38 4.38 38 45 53 6
71" 47| 77-10" 2.5' 14.09" | 16.59" | 13.67" 19' 4.14' 9.00" | 16.83" | 24.67" | 32.50" | 1.04' 1.50 2.65 3.8 4.97 40 48 57 66
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@ see General Note No. 3.

See Sheet 5 Of 6 For 3" Slab Quantities

b Sod “/l /' Beveled Or Round Corners
/

DIMENSIONS & QUANTITIES
M 54"conc. SLAB (Cy) @ SODDING  (5Q. YDS. )
Rge S%"” X A B ¢ E F G [single| Double| Triple| Quad. | N Single |Double | Triple | Quad. |Single|Double| Triple | Quad.
Pipe | Pipe | Pipe | Pipe Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe
2" 8" 210" 1.97" [ 1.62" [ 3.59" 1.56" ! 1.50"] 4,92 7.75'1 10.58'] 13.42" 1.2I" 0.30 | 0,49 | 0.67 | 0.85 2l 24 27 30
14" 23" [ 3"-4" | 2.0/" | 1.99 4.00'] 1.89' 5 1.90" [ 5.38" | 8.71" | 12.04"] /5.38"| 1.23" | 0.37 | 0.59 | 0.8/ 1.02 22 26 29 33
9" 30" [4'-0" 2.//', 2.92" | 5.03 2.73 ' 2.37" 6.04" | 10.047| 14.04"] 18.04" /.27" 0.50 1 0.80 | 1.09 1.39 24 28 33 37
247 | 36" [ 50" [ 2,207 5.85" | 6.05'| 3.56'| 7 | 2.85° 6.9 | I.r9| 16.79'| 21.79°| 1.3 | 0.62 | 1.03 | .45 | /.86 | 26 | 31 | 37 | 42
I:2 29" 45" [5-1" | 2,34" | 4.79’ 7.13"] 4,39 ! 3./9" | 7.50" | 13.42"| 19.33'|25.25"| 1.38 0.75 1.30 .84 | 2.39 28 34 4! 47
S/. 34" 53" [7-0" | 2.43" | 5.72" | 8./5"| 5.23' ! 3.57"18.25" | 15.25'122.25" 29.25"| 1.42" | 0.90 1.6/ 2.32 | 3.03 30 37 45 53
ope 38" 60" [ 7°-10"| 2.52" | 6.46" | 8.98"| 5.89' 9’ 3.95"] 8.92" | 16.75'] 24.58"| 32.42"| 1.46" .03 | 1.89 | 2.74 | 3.60 3/ 40 49 57
43" 68" [8-11" | 2.62" [ 7.39" | 10.0I"| 6.73"| 10" 4.28'| 9.67' | 18.58'| 27.50'| 36.42'| 1.50' 19 | 2.6 | 3.33 | 4.40 33 43 53 63
48" 76" 1 9"-n" 1 271" 18.33" [ 11.04'] 7.56' ' 4,59'[10.42" | 20.33"| 30.25' 40.17" | 1.54' .38 | 2.65 | 3.93 | 5.2/ 35 46 57 68
53" | 83" [10-8"| 2.80" | 9.26" | 12.06' 8.39"| 12" | 4.77" | /108" | 21.75|32.42'|43.08"| 1.58" | /.55 | 3.03 | 4.50 | 5.96 | 37 | 49 | 6/ | 73
58" 9" | /-8" | 2.90" [10.19' | 13.09'| 9.23"[ 13’ 5.0 | 11.83' [ 23.50'[35.17" | 46.83'] 1.63" | 1.75 | 3.47 | 5.20 | 6.93 39 52 65 78
22" 8" 12'-10"] 2.36" | 3.06" | 5.42'| 3.03" 5 1.50"] 4.92" | 7.75"| 10.58'| 13.42'| 1.2I" | 0.45 | 0.68 | 0.92 | [.I14 23 26 29 32
4" 23" 13"-4" | 2.44" | 3.75' | 6.19'| 3.70' ! 1.90"15.38"| 8.71'| 12.04"] 15.38'] 1.23" | 0.53 | 0.83 | 1.3 .42 24 28 32 35
19" 30" [4'-0" | 2.62"| 5.47" 8.09,' 5.36' 8’ 2.37"1 6.04" | 10.04'| 14.04"| /18.04"| 1.27" | 0.74 .15 .57 /.98 27 32 36 40
1:4 24" | 38" 0" [ 2.79" [ 7.8 9.97"| 7.03"| _I0' 2.85" | 6.79 1.79' 16.79'| 21.79'| 1.3I'" | 0.97 L.57 | 2.19 | 2.8/ 30 36 4/ 47
S/ope 29" | 45" |5°-11" | 3.05'18.90' | 11.95'| 8.70' | [2' 3.19' | 7.50" | 13.42'] 19.33'|25.25'| 1.38" | L.22 | 2.07 | 2.92 | 3.77 33 46 53
34" 53" [7'-0" | 3.22"]10.62" | 13.84'[10.36"| 13’ 3.57" 1 8.25' | 15.25'| 22.25' 29.25'| 1.42' 1.48 | 2.62 | 3.77 | 4.92 36 44 52 59
38" 60" [7"-10"| 3.39"11.99" | /5.38' /1.70"| /5’ 3.95"18.92" | 16.75'| 24.58'| 32.42'| 1.46' .72 | 3.12 4.53 | 5.92 38 47 56 65
43" 68" [8"-1I" | 3.56" |13.71' 17.27'113.36"| 17’ 4.28"] 9.67" | 18.58" 27.50'| 36.42"| 1.50" | 2.02 | 3.78 | 5.56 | 7.32 41 51 6/ 71
48" 76" 9'['//" .',.73,' /5. 43,' 9.16' | 15.03"| /9’ 4.59' |10.42' | 20.33] 30.25'| 40.17' | 1.54" | 2.34 | 4.49 | 6.64 | 8.79 44 55 66 7
53" 83" 10"-8"| 3.9I" |17.15 21.06'| 16.70" | 20’ 4.77" | 1.08' | 21.75'| 32.42'|43.08'| 1.58' | 2.66 | 5.I7 7.66 | /0.l16 47 59 71 83
58" 9" 1'-8" | 4.08' 118.87" 122.95'1/18.36" 22’ 5.0/ 111.83"123.50' 35.17" [ 46.83'] 1.63" | 3.02 | 5.98 | 8.95 | /l.90 50 63 76 89
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ROUND -CONCRETE

QUANTITIES FOR 3" THICK CONCRETE SLABS (CY)

ELLIPTICAL -CONCRETE

D Single | Double | Triple | Quad.

Pipe | Pipe | Pipe | Pipe

5" 0.27 0.4l 0.54 0.67

18" 0.31 0.45 | 0.60 0.75

24" 0.39 | 059 | 079 1.00

30" 0.46 0.76 1.04 .32

36" 0.55 0.94 1.33 1.71

1:2 35" | 066 | 155 166 | 2.5
Slope | 48" 0.76 1.37 1.9 2.57
54" 0.87 162 | 2.38 | 3.4

60" 0.99 1.90 2.8 3.73

66" L1l 2.15 3.2/ 4.27

72" 1.24 246 | 3.668 | 4.90

5" 0.40 0.6/ 0.80 1.00

1" 0.47 0.69 0.9/ 1.14

24" 0.60 0.90 1.21 1.52

30" 0.76 119 163 | 207

14 36" 0.89 148 | 2.05 | 2.63
: 42" 1,05 .62 | 2.57 | 3.34
Slope [ 4" 1.2l 2.5 3.0 | 4.00
54" .39 | 2.55 | 3.72 | 4.88

60" 159 | 3.02 | 4.44 5.66

66" 1.9/ 3.66 5.40 7.05

72" 2.2 4.8 6.24 | 8.30

ROUND -CMP
D Single | Double | Triple | Quad.
Pipe Pipe | Pipe | Pipe
/5" 0.24 0.37 | 0.5/ 0.64
/8" 0.26 0.43 | 0.6l 0.78
24" | 0.32 0.52 | o.re 0.9/
30" | 0.38 0.64 0.9 118
36" | 0.44 0.78 113 1.48
1:22 427 [ 05 0.9 | 14 1.87
Slope | 48" 0.57 1.09 1.63 2.15
54" | 0.65 1.32 1.99 2.66
60" 0.71 149 | 2.28 | 3.07
/5" 0.3 0.47 0.63 0.79
18" 0.34 0.53 | 0.7l 0.90
24" 0.44 0.69 | 0.92 118
30" | 0.53 0.88 .25 1.60
14 36" | 0.62 L.o7 .53 | 2.00
: 42" 0.71 1.30 1.92 2.52
Slope 48" | o0.80 .54 | 2.29 | 3.02
54" | 0.9 1.83 | 2.74 3.67
60" 1.02 2.5 3.27 4.39

c| o CMP - ARCH
VE’ L‘é’ Single | Double | Triple | Quad.
Pipe Pipe | Pipe | Pipe
771137 0.33 | 049 | 065 | 0.8
275" 0.33 | 0.50 | 0.67 | 0.83
26" 20"| 0.37 | 0.56 | 0.6 | 0.95
35" 24"| 0.40 | 0.62 | 0.84 1.07
42" 29" 0.43 | o070 | 0.98 | 1.25
1:2 49" 33" 0.49 | 0.82 | 1Ii5 .48
Slope [577[38" 0.55 | 0.95 .35 | 175
64" 43" 0.62 .10 .57 | 2.05
747" 0.69 | .24 .80 | 2.35
77137 0.38 | 0.56 | 0.74 | 0.92
2" 15" 0.39 | 0.59 | 0.80 | 0.95
26" 20"| 0.45 | 0.64 | 0.88 | L0
35" 24" 0.49 | o.r7 .05 | 133
g 4271297 057 | 092 1.27 .62
4 497337 0.65 .08 .50 | 1.93
Slope (577387 0.76 1.30 .83 | 2.37
64" 43" 0.87 155 | 2.8 | 2.83
7" [ 47| 0.95 168 | 2.43 | 3.7

<1 c
fé’ 5’-’. Single | Double | Triple | Quad.
Pipe | Pipe | Pipe | Pipe
2" 8" 0.9 0.33 | 0.45 | 057
14" 23" 0.25 | 0.40 | 0.55 | 0.69
19" 30" 0.34 | 0.55 | 0.75 | 0.95
24" 38"| 0.43 | 0.7 .00 .28
29" 45" 0.52 | 0.90 | l.e7 1.65
I1:2 347537 0.6 | LIl .60 | 2.09
Slope 38" 60"| 0.70 1.29 1.87 2.46
43" 68"| 0.8 .54 | 2.26 | 2.9
48" 76"| 0.93 179 | 2.66 | 3.53
53"83"| 104 | 2.04 | 3.03 | 4.02
58" 9" | L7 2.33 | 3.49 | 4.66
2" 18"| 0.30 | 0.45 | 0.6 0.76
14" 23" 0.36 | 0.56 | 0.76 | 0.95
19" 30" 0.5 0.79 .08 .36
24" 38"| 0.68 .10 153 | 1.9
1a |27 45"| 0.86 .45 | 2.04 | 2.63
1347537 102 1.8 | 2.60 | 3.39
Slope [387[ 60" 1.8 2.04 3.0 4.05
43"[68"| 1.38 | 2.58 | 3.79 | 4.99
48" 76" 159 | 3.05 | 4.5 5.97
537 83" 1.80 | 3.50 | 5.9 6.88
58" 9" | 2.04 | 4.04 | 6.05 | 805
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Edge Of Shoulder\‘

GENERAL NOTES

I. Mitered end sections for pipe sizes 15", 18" and 24" round or equivalent pipe arch or elliptical pipe are permitted within the clear zone.
When the slope intersection permits, the mitered end section may be located with the culvert opening as close as 8'beyond the outside

edge of the shoulder.

See detail left,

Y

Normal
Slope

NOTE: See General Note 2

/ 3. The reinforced co”ncrefe slab shall be constructed for all sizes of cross drain pipe and cast in place with Class I concrete.

2. Slope and ditch transitions shall be used when the normal roadway slope must be flattened to place end section outside clear zone.

or have non-uniform sections, the mitered end sections will be constructed either separately as single pipe mitered end sections
or collectively as multiple pipe end sections as directed by the Engineer; however, mitered end sections will be paid for each

PLAN bosed on each independent pipe end.
SLOPE AND DITCH TRANSITIONS 10. The cost of all pipe( s ), fasteners, reinforcing, connectors, anchors, concrete, sealonts, jockets, and coupling bands shall be included
in the cost for the mitered end section. Sodding shall be paid for separately under the contract unit price of Sodding, SY.

4 x Bolt Dia.

Normal Slabs shall be 5% thick unless 3" thickness called for in plans.
lope
Slop 4. Concrete pipe used in the assembly of mitered end sections shall be selective lengths to avoid excessive connections.
5. Corrugated metal pipe galvanizing that is damaged during beveling and perforating for mitered end section shall be repaired.
””””””” 6. That portion of corrugated metal pipe in direct contact with the concrete slab shall be bituminous coated prior to placing of the concrete.
_______ 7. Unless otherwise designated in the plans, concrete pipe mitered end sections may be used with any type of cross drain pipe;
corrugated steel pipe mitered end sections may be used with any type of cross drain pipe except aluminum pipe; and,
corrugated aluminum mitered end sections may be used with any type of cross drain pipe except steel pipe. When bituminous coated
metal pipe is specified for cross drain pipe, mitered end sections shall be constructed with like pipe or concrete pipe.
8. When the mitered end section pipe is dissimilar to the cross drain pipe, a concrete jacket shall be constructed in accordance with
Standard Index 280.
Length Of Transition
10 d 9. When existing multiple cross drain pipes are spaced other than the dimensions shown in this detail, or have non-parallel axes,

Il. Mitered end sections shall be paid for under the contract unit price for Mitered End Section ( CD ), Each, based on each independent

pipe end.

4 x Bolt Dia.
(

m | Varies
|
/"‘ M@# Bell Lgth, Eé

3L or Bell Lengﬂrzb + 34" Min.

l Pipe Shell T 4 x Bolt Dia. G

2% x 7 Steel Bar
(See Detail Right )

1

(Varies) 2
Bolt Diameter ﬁ r—
N ( Hex Nuts {2 Req.)

Zéux 41" Steel Bar \

N

Dia. OF Bolt + &' —_|

© (

1L |~—— Flat Washer (I Req. )

! Y z
\ 63 Min.
Tongue Length L 4 x Bolt Dia. NS
4 x Bolt Dia. Varies | P Optional Sh ) \ L"x 6" Bolt May Be Substituted
‘ ZéXé Steel Bar priona ape 3 X 0 ay be Su 1Ture
F—~ |en 4 (See Detail Right)

_ 3L or Bell Length + 34" Min.
g H; Pipe Shell T

(Varies) Anchors required for CMP only.

Anchor, washer and nuts to be galvanized steel.

Bend anchor where required to center in concrete slab. Damaged surfaces to be
repaired after bending. Anchors are to be spaced a distance equal to four (4)

All bars, bolts, nuts and washers are to be galvanized steel. corrugations. Place the anchors in the outside crest of corrugation.

Bolts diameters shall be 3" for I5" to 36" pipe and §" for 42" to 72" pipe.
Two connectors required per joint, located 60° right and left of botiom center of pipe.
Bolt holes in pipe shell are to be drilled.

Flat washers to be placed on inside wall of pipe.
Holes in the mitered end pipe are to be drilled or punched; burning not permitted.

CONCRETE PIPE CONNECTOR ANCHOR DETAIL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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Construction Joints Permitted

®

@

@

/

Width 6"
Above L

]

=

Sod /

DIMENSIONS & QUANTITIES
M GRATE SIZES CONCRETE (Cu. Yds. ) SODDING ( Sq. Yds. )
D X A B C E F G Single| Double| Triple | Quad | N | Standard Extra Single| Double| Triple| Quad | Single| Double| Triple | Quad
Pipe | Pipe | Pipe | Pipe Weight Pipe|Strong Pipe| Pipe | Pipe Pipe | Pipe Pipe | Pipe | Pipe | Pipe
15" 2'-7" 2.27" 4.09' 6.36' 4.03' 8' 1.22' 4.63' 7.2l 9.79' 12.37" 1.19' 0.76 .16 1.54 1.94 8 10 i 12
18" 2'-10" 2.36' 5.12' 7.48' 5.03' 9' 1.41' 4.92' 7.75' 10.58' 13.42' L2l 0.85 1.28 L7l 2.7 9 10 12 13
24" 3'-5" 2.53' 7.18' A 9.71' 7.03'A ' 1.73' 5.50' 8.92' 12.33' /5.75' 1.25' ., .02 1.58 2.15 2.75 10 2 13 /5
30" 4'-3" 2.70' 9.25' 11.95' 9.03' /3' 2.00' 6.08' 10.33' 14.58' 18.83' 1.29' 23 3" 1.23 1.98 2.74 3.50 12 14 5 7
36" 5" 2.87' 131" 14.18' 11.03'C /5' 2.24' 6.67" 11.75' 16.83' 21.92' 1.33' 25" 3”" .40 2.38 3.33 4.24 13 15 7 20
42" 6'-0" 3.05' 13.37" 16.42' | 13.03' 7' 2.45' 7.25' 13.25" 19.25' 25.25' 1.38' 2% 34 1.60 2.83 4.04 5.26 14 4 9 a2
48" 6'-9" 3.22' 15.43' 18.65' 15.03' 19' 2.65' 7.83' /4.58' 21.33' 28.08' 1.42' 24" 345" .81 3.26 4.70 6.14 15 18 2l 24
54" 7'-8" 3.39' 17.49' 20.88' 17.03' 2l 2.83' 8.42" 16,08’ 23.75’ 31.42' 1.46' 3" 4" 2.03 3.78 5.54 7.28 4 20 23 or
560" 8'-6" 3.56' 19.55' 23.11' 19.03' 23’ 3.00' 9.00' 17.50' 26.00' 34.50' 1.50' 3" 4" 2.28 4.36 6.43 8.50 18 22 25 29
N 6.42" A 6.25'  Dimensions permitted to allow use of 8'standard pipe lengths.
<& 10.40° & 10.10"  Dimensions permitted to allow use of 12' standard pipe lengths.
A O Concrete slab shall be deepened to form bridge across crown of pipe. See section below.
/ '\‘
«
/SOd /' Beveled Or Round Corners i ) X / Beveled Or Round Corners
e Construction Joints Permitted e
| |
Grate - | / | Grate
| |
,,,,,,,,,,, L I i B \ 2 ]
,,,,,,,,,, == = L[ | = — ]
- S |
/ \\‘ | /
S| { ﬂ
l \
- |
It B B a | T
77777777777 == e ! ==
l | | < |
o \ © ©) © © } © } > | © ©
-~ \ \\
- | e S ] o
) A\ \\\ Fastener | ‘ N T T T T T j‘u 7777777777 =
/ \ | / \rr) ‘ -
Ve
Concrete Siab, 3" Thick, Reinforced With N Sod \/ \ /
WWF 6x6-WI.4xW/.4 N T Q - - \ -—— {
| \
e { \ ~_ [
N I T Sl E=z=4
TOP VIEW -SINGLE PIPE 1A
N A T 9
5/00 Q \ j
Ana g, Vorie = AN .| Fastener
Shaw i ave, -S 7 AN
Cet g o/)g N\ ,
Concrete Slab, 3" Thick, Reinforced With
WWF 6x6-Wl.4xWl.4
TOP VIEW-MULTIPLE PIPE
3//
Q Colg;:pr: fe Connector \\ Construction Joints Permitted Note: See Sheets 5 and 6 for details and general notes.
@'H® S % r
| Saddle ;\ o Ditch Grade
f P )/ > imn ﬁ 2
2 W T inLl 043
ot Less Than D B \\l % *Slope:
No Pipe Joint Perm:'ffec{ 6" To € Pipe For Pipes 18" And Smaller
Unless Approved By_The Engineer £ 3 6" 2 Sod I:2 For Pipes 24" And Larger.
. . =
Paid For AsgPlpe Culvert F (Pipe To Be Included Under Unit Price For Mitered End Section )
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M GRATE SIZES CONCRETE (Cu. Yds. ) SODDING ¢ Sq. Yds. )
D X A B C E F G Single | Double | Triple Quad. N Standard Extra Single | Double | Triple Quad. Single | Double Triple Quad.
Pipe Pipe Pipe Pipe Weight Pipe| Strong Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe RE MARK S
8" 2'-0" 2.5' 0.72' 3.22' o.7' 4.0’ 0.58' 3.75' 5.75' 7.75' 9.75' 1.04' 0.52 0.90 .22 1.54 7 8 8 9 ] ; ]
Th tricted to inlet tlet treatment f
0" |22 | 25 | .34 | 3.86¢4 | 1.3 50 | 08" | 392 | 6.08 | 8.25 | 04" | Lo4' 064 | 099 | 1.3 .70 7 8 9 10 woter momecement o Trierea fo rj’ar"ggpj’,‘(’mﬁon reatment for
12" 2'-4" 2.5' 2.06 4.56' 2.0' 6.0' 1.00' 4.08' 6.42' 8.75' 11.08' 1.04' 0.68 1.09 1.48 1.88 7 8 10 I
5" 2'-7" 2.5' 3.09' 5.59' 3.0' 7.0' 123’ 4.33' 6.92' 9.50' | 12.08' 1.04' 0.64 1.00 1.35 1.7/ 8 9 10 Il
18" 2'-10" 2.5' 4.12' 6.62' 4.0' 8.0' 1.41' 4.58' 7.42' | 10.25' | 13.08' 1.04' 0.69 1.09 1.49 1.89 9 10 I 12
24" 3'-5" 2.5' 6.18' 8.68' 6.0’ 10.0' 173" 5.08' 8.50" | /.92' /5.33' 1.04' 0.83 .34 .82 2.34 10 i 13 14
30" 4'-3" 2.5' 8.25' 10.75' 8.0’ 12.0' 2.00' 5.58' 9.83' 14.08' 18.33' 1.04' 23 3" 0.96 .63 2.32 2.99 l 13 /5 4
36" 5-1" 2.5' 10.31' 12.81' 10.0' 14.0' 2.24' | 6.08' 17" 6.25' | 2.33' 1.04' 23" 3" 1.08 1.92 2.77 3.62 12 4 4 9
42" 6'-0" 2.5' 12.37" | 14.87" 2.0 16.0' 2.45' | 6.58' 12.58' | 18.58' | 24.58' | 1.04' 23" 35" 1.20 2.26 3.34 4.6/ 13 16 18 21
48" 6'-9" 2.5' 14.43" | 16.93" 4.0 18.0" 2.65' | 7.08' 13.83' | 20.58' | 27.33' | 104 2% 34" 1.60 3.1 4.62 6.12 14 7 20 23
54" 7'-8" 2.5' 16.49' | 18.99' 16.0' 20.0" 2.83 | 7.58' 15.25' | 22.92' | 30.58" | 1.04' 3" 4" 1.76 3.56 5.34 7.14 5 9 20 26
60" 8'-6" 2.5' 18.55' | 21.05' 18.0' 22.0' 3.00' | 8.08' 16.58' | 25.08' | 33.58" | 104 3" 4" 1.94 4.03 6.12 8.20 17 20 24 28
% ’ £ Vi 2
/ E Sod /" <
H Beveled Or Round Corners . . . Ve Beveled Or Round Corners
/ Construction Joint Permitted r——-‘ ,/’ I Construction Joint Permitted
| } / } 7 | ; ;
- | - ‘ ~
Grate | | ‘ Grate | } } D
\ \ .
— © @)! © © 2 ) @) | ) |
& & M S e @ &
L } } R ™~ ™~ \ \
S B P U] ‘ s | I - ‘L }
| P | - - / N | |
‘ - ‘ s \i ‘ 2'
\ ( \ { P SN
\ N \ N < . /} }
\ T~ \ =~ —
'\\/\/\/\/f/\/\l‘\‘\\\/\///‘/\’\’\'\’ e | A,\—\—\Vv¢f/A/\\ h e _ } }
| | |
= \ \
o > |
\ /p } } @ oF ° O \
\\\ Fastener X } e it [ SN L *“‘““r‘ }
— ‘ P N = TN \
s N \
Concrete Slab, 3" Thick, Reinforced N Sod O (\ < ) @ \
TB With WWF 66 - Wl 4xWl.4 / ~_ /A |
— — ~
7 e ] h — - ‘ — |
| | |
- @ QD
TOP VIEW -SINGLE PIPE o © } © } © }
Stlop Fastener —\/ = | \
Loc. Ref. ! } }
[ )
Concrete Slob, 3" Thick, Reinforced N Sod
With WWF 66 -WI.4xW/.4 /

\

Helical Corrugated
tal Pipe

”

Construction Joint Permitted

NOTE: See Sheets 5 and 6

K . I
N\ © ) focl:: Grade —

— = LIS
Saddle o O L RS

\\I =

©

5"
Varies E 3 2' Sod
. . [
Paid For As Pipe Culvert| F (Ppipe To Be Included Under Unit Price For Mitered End Section )

SECTION

*Siope:

TOP VIEW-MULTIPLE PIPE

for details and general notes.

To € Pipe For Pipe 18" And Smaller

1:2 For Pipe 24" And Larger

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

SIDE DRAIN

MITERED END SECTION

SINGLE AND MULTIPLE ROUND CORRUGATED METAL PIPE

Names | Dates | Approved By /J d 7% K
C A ey D
Designed By E6R o8/77 State Roadway Design Engineer
Drawn By HKH o08/r7 Revision Sheet No Index No
Checked By | WG | 08/77 00 2 of 6 273

$8$8$8SYTIMESSS$8$




%

Construction Joint Permitted

1974 AASHTO " GRATE SIZES CONCRETE (Cu. Yds. ) SODDING ~ (Sq. Yds. )
. A B c E F G Single | Double | Triple Quad. N Standard Extra Single | Double | Triple Quad. | Single | Double | Triple | Quad.
Span Rise P P/ P Pi ight Pi . . . . . . . . .
ipe ipe ipe ipe Weig ipe| Strong Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe
7" 3" 26" 2.5 2.4 49" | 2.33 7' 1.39" 4.50' 7.00° 9.50' | 12.00’ 1.04" 0.62 0.95 1.27 /.60 8 9 10 Il
2" 5" 2'-10" 2.5' 3.09' 5.59' | 3.00' 8 1.76' 4.83' 7.67' 10.50' | 13.33" | 104’ 0.69 1.06 /.44 .77 8 9 Il 12
28" 20" 3'-5" 2.5' 4.8/ 7.3 | 4.67 9' 2.22' | 5.42' 8.83 | 12.25" | 15.67 1.04' 0.8 1.26 173 2.19 9 Il 2 4
35" 24" 4-0" 2.5' 6.18' 8.68' | 6.00' " 2.55' | 6.000 | 10.00" | 14.00" | 18.00' 1.04' 25 3" 0.94 1.51 2.09 2.66 0 2 14 /5
42" 29" 4'-9" 2.5' 7.90' 10.40' | 7.67' 2 2.97" | 6.58 | 11.33' 16.08' | 20.83" | 1.04' 24" 34" 1.06 1.76 2.46 3.16 I 13 5 7
49" 33" 5-6" 2.5’ 9.28' .78 | 9.00' 14’ 334 | 7.7 267" | 1817 23.67" | 1.04' 24" 34 1.19 2.02 2.84 3.68 2 14 7 9
57" 38" 6-4" 2.5’ 11.00" 13.50" | 10.67' I6' 365 | 7.83 | 1407 20.50" | 26.83" | 1.04' 3" 4" 1.35 2.35 3.35 4.36 /3 16 9 22
64" 43" 7" 2.5' 12.71° 5.21' | 12.33' 7' 389 | g.42" | 15.50" | 22.58" | 29.67" | 1.04' 3" 4" 1.50 2.70 3.86 5.03 14 17 20 24
71" 7" 710" 2.5' 14.09° | 16.59' | 13.67" 19’ 4.4 9.00 | 16.83 | 24.67" | 32.50° | 1.04 3" 4" 1.62 2.94 4.27 5.59 /5 18 22 25
/ ’ /4
Sod Beveled Or Round Corners ¢ | Sod I Beveled Or Round Corners ¢
Construction Joint Permitted .
i | y |
- ~ \ =~ K Grate |
) \ | V4 '\5\%’ |
. G | B \ D - ) ‘
ey { © © | © | > | © © }
~ A~~~ ST~ —~~ ~ = — ——q‘ H— ‘ ~~ ~ ~ S s S S — —] b o~ =
i PR = ‘ — | 7 \“[ SR p—
\! ;‘ ] Tl | \ PR
\ } o w } } // d
IS y [ S
& / | / 2 § | ' - - |
A | =2 ‘ / | \
‘l | \ / ! AN
| | ~_
! S~ -7 ! | } - \\
I PN | B e | T == - =1 | N TSIy BN ) R
R \ ) } | ® } | < e ‘ |
9 \ /‘8 © \ © 2 \ : | e of
= AN Fastener —\ | N | ‘ S ‘ ‘
NN = [SISTUIS PSRRI | SRS I SSN B (R
AN | } 7 ‘ = B/
N | —
¥ | 1
-
Concrete Slab, 3" Thick, Reinforced N / \ ,] | 4
? With WWF 6x6-WI.4xW1.4 Sod . , _ o /
e ' \
% sl ‘ \
TOP VIEW-SINGLE PIPE i | o
VIEW -SINGL / I | ~_
\ | = S
T\VVV »A«\\\Vv\ e e T Eo==
T |
o) © |

Paid For As Pipe Culvert

Helical Corrugated

Metal Pipe

Varies

Anchor

Saddle

E

6"

30 Construction Joint Permitted
/ o
© ) ‘ Ditch Grade —

| = NS

2l B
1 N N
\ ©

, 6" ,
3 2' Sod

F (Pipe To Be Included Under Unit Price For Mitered End Section)

SECTION

*Slope:

1.5'

AN Fastener

@

I
|
|
|
| N
|
|
|
|
|
|
| 2!
| le— =
|
|
|
|
|
|
|
|
|
|
|
|
|
| D
|
_ |
P |
—H F \
| |
@ |
~ | |
| |
! !

1

Concrete Slab, 3" Thick, Reinforced / N
With WWF 6x6-WIl.4xWi.4

NOTE: See Sheets 5 and 6 for details and general notes.

To Span Line For Pipe Arch 28" x 20" And Smaller
1:2 For Pipe Arch 35" x 24" And Larger

TOP VIEW-MULTIPLE PIPE
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Concrete Slab, 3" Thick, Reinforced

Sod

M GRATE SIZES CONCRETE (Cu. Yds. ) SODDING ~ (Sq. Yds. )
Rise Span . .
pa X A B c E F G Single | Double | Triple Quad. N Standard Extra Single | Double | Triple Quad. | Single | Double | Triple | Quad.
R S Pipe Pipe Pipe Pipe Weight Pipe| Strong Pipe | pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe
2" 18" 2'-10" | 2.36' 3.06' 5.42' 3.03' 5 1.50" 4.92' 7.75' 10.58' | 13.42' 1.21" 0.68 1.04 141 .77 8 9 I 2
4" 23" 3'-4" 2.44' 3.75' 6./19' 3.70' 6' 1.90' 5.38' 8.7!' 12.04' | 15.38' .23 0.76 1.19 .63 2.05 9 10 2 3
19" 30" 4'-0" 2.62' 5.47' 8.09' 5.36' 8 2.37" 6.04' 10.04' 14.04' 18.04' .27 25" 3" 0.95 1.52 2.09 2.65 10 12 13 5
24" 38" 5'-0" 2.79' 7.18' 9.97' 7.03' 0 2.85' 6.79' 1.79' 16.79' 21.79' 1.3I' 2{' 3" .18 1.95 2.74 3.53 I 13 15 18
29" 45" 51" 3.05' 8.90' 1.95' 8.70' 2 3.9' 7.50" | 13.42" | 19.33" | 25.25" | 1.38' 25" 34" 141 2.42 3.44 4.45 2 15 8 20
34" 53" 7'-0" 3.22' 10.62' /13.84" 10.36' 13' 3.57' 8.25' 15.25' 22.25" | 29.25' 1.42' 3" 35" 1.63 2.92 4.22 5.52 13 7 20 23
38" 60" 7'-10" | 3.39' 1.99' 15.38' | 1n.70' I5' 3.95' 8.92' 16.75' 24.58" | 32.42' 1.46' 3" 4" 1.83 3.36 4.89 6.41 4 8 2 25
43" 68" 81" 3.56' 13.7/' .27 13.36' 17’ 4.28' 9.67' 18.58' 27.50' | 36.42' 1.50' 3" 4" 2.09 3.95 5.80 7.65 6 20 23 27
48" 76" 9'-1" 3.73' 15.43' 19.16' 15.03' 19' 4.59' 10.42' 20.33' 30.25"' | 40.17" 1.54' Special Special 2.37 4.54 6.73 8.92 7 2! 26 30
53" 83" 10'-8" 3.9 7.15' 21.06' 16.70" 20' 4.77' 11.08' 21.75' 32.42' | 43.08' 1.58' Special Special 2.6/ 5.09 7.56 10.03 18 23 27 32
58" al" '-8" 4.08' 18.87' 22.95' | 18.36' 22! 5.00' 11,83’ 23.50' | 35.7' | 46.83' 1.63' Special Special 2.9 5.77 8.64 11.50 19 24 29 35
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SECTION

To Major Axis For Pipes 24" x 38" And Smaller.
1:2 For Pipes 29" x 45" And Larger.
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§" Calvanized Bolt , Chom Size s n L La Size s n L La
Hex Head Bolt Shown; Either ELLIPTICAL CONCRETE PIPE
#3 steel Bars Hex Head Or Squore Head Bolt - 7 CONCRETE PIPE (ROUND)
May Be Used. Only Hex Nuf To Pipe Grate 50 | 3| g lao0n |4 " xi8" | 2 | 3|20 39" **
Be Used. 8" 4| 5 |5-pn | g | ¥k 4223 3 | 4 |4-0' | 4-n"
TOP VIEW 24" | 6| 7 |76 | g5 | } |m@"x30"| 4| 5|5-2" |61
_ 30" |7 |8 |g-8" |97 24'x361) 5 | 6 64" 75"
# 3" | 9 |0 |u-0" |u-n" 29"x45" 7 | 8 |8-8"|9-7"
3 Steel Bar ) 42" |\ n |12 |13-4"|14'-3" 34"x53"1 8 | 9 Zlgl"' 10'-9"
in. el b 48" | 13| 14 |15'-8" |16'-7" 38"x60"| 10 | n |12'-2"1i3"-1"
I-jd (Min. ) /g R 547 4 15 |6 -0 i77-9" 43" x 68" Il 12 /31_4” /4'-3"
z 60" |6 | 17 |ig-2"|20-1" 48" x76"| 13 | 14 |/5'-8" |/6"-7"
< ‘ 53"x 83" 14 | /5 |6'-10"|I7"-9"
i © ¥ ~satre CORRUGATED METAL PIPE ( ROUND ) sa o |5 |6 a0 lign
" ‘ l5” 2 3 2!_/0" 3I_9Il
Wire s 3 Bars 76° To 90° Bend 2 18 . 3| 4 4'-0” 4,-ll" >k
S | ) 1 | 24" | 5 |6 [6-4" |73 |} Note: &' 34 boits are standard for
o 6 E( 0 _ Pl \ 30" 7 |8 |88 97" all grafeofjsfa(e:efsagxiepr (v)/hen
/7 ‘g’ 7 ) 4 Shell Thickness 7 jg,, g /9/ ?2,' _/g" g:% the contractor elects to use the
S Varies F % o 48" ;g i3 /46|55 slotted upper holes for the
I Spacer Bar *To be omitted on trailing downstream 54:"