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Revisions
Roadway And Traffic Design Standords

1996
Index Sheet g Inde heet ipti
Number Number Description Nom bg . Nsu nf;ef Description
oof lof 2 Added CASP and revised AM. 400 8 of 20 ‘GUARDRAIL LOCATION-DETAIL K’-Rubrail note revised. 'SHOULDERS, SLOPES AND M/SCEL%ANEOU.S PAVING FOR THE STANDARD
2 of 2 Added 'SRAP", 'SRSP" and revised Q' FLARE' 'SHOULDER WITH OR WITHOUT 1.5 PAVEMENT'-Miscelloneous asphalt pavement limits revised.
; ‘s ¢ cs ' . P st P P 3 of 20 '‘PERMISSIBLE POST AND OFFSET BLOCK COMBINATIONS'-Revised chart. ‘SPECIAL SAFETY PIPE RAIL'-Detail exponded fo show_ end
002 2 of 3 Added 'Wetlond Boundry', ‘'Hay Bales', 'Silt Fence', 'Floating Turbidity Barrier', 'Staked Turbidily Barrier' symbols. securily. HOUNTING HEIGHTS ON SHOULDERS AND IN MEDIANS'-Added moditied thrie beom. Added 'STEEL MGDIFIED THRIE BEAM
OFFSET BLOCK'.
3ot 3 Confrolier Cabinet'revised fo ‘Pole Mounted. 10 of 20 | DETAIL @'-Revised 'Sofety Pipe Roil’ attachment.
loz 2of 3 Revised stake nomenclafure. Added 'GENERAL NOTES' 1 of 20 'BUTTON HEAD BOLT'-Renamed and fable revised. 'THRIE BEAM'-Removed note above heading. 'MINIMUM OFFSET FOR SINGLE
30f 3 Added Type IV Silt Fence. FACED GUARDRAIL (m/)'-Table added.
104 lof | ‘SHOULDER AND SLOPE TREATMENT FOR SUPERELEVATED ROADWAYS'-Tabie-'Rodius of Curve'-'Greater' was revised fo be 'less'. 12 of 20 The footnotes for all components revised.
106 fof | New index. 13 of 20 All post types moved to this sheet. Thrie beam posts added.
199 lTof 1 'STANDARD CRITERIA'-'Type D-2'- Std. Index reference changed. 14 of 20 'ENCASED GUARDRAIL POST'-'Note' added.
200 lof 2 'GENERAL NOTES'-Note No. 5 revised. 15 of 20 Information other than that for 'END ANCHORAGE ASSEMBLY TYPE II'-Removed. '‘CABLE ANCHOR OPTION'-Added. ‘'TYPE IINOTES' -added.
201 lof 6 ‘COVER FOR ALL FRAMES'-Identification on Iid revised. 16 of 20 New sheet for 'END ANCHORAGE ASSEMBLY TYPE MELT'. (Note: End Anchorage Assembly Type IV deleted from standards ).
50f 6 Chonged wall thickness of Ditch Bottom inlet H. 17 of 20 '‘GUARDRAIL END ANCHORAGE TYPE CRT'-Retroreflective sheeting added. Note No. I revised.
6 of 6 Dowel placement revised. 18 of 20 New sheet for 'END ANCHORAGE ASSEMBLY TYPE ET-2000'.
205 2 of 4 Replaced 'ROUND PIPE INSTALLATIONS' Table. 19 of 20 New sheet for 'END ANCHORAGE ASSEMBLY TYPE SRT-350'.
4 0of 4 Deleted reference FDOT Drainoge Monual, Chapter 19, 20 of 20 New sheet for 'END ANCHORAGE ASSEMBLY TYPE BEST'
209 1of | Deleted reference FDOT Drainage Manual, Chapter 19, 401 2-4 & 6-9 of 9| Guardrail mounting height revised.
2 lof 2 'SECTION AA & SECTION QQ'-Redefined theoredical qutter line. 40 | 2.13.14,16 of 16| Guardrail mounting height revised.
229 lof | ‘GENERAL NOTES' -Note No. 7 revised. 6 of 16 Notation 'End Anchorage Assembly Type'IV deleted and '‘Guardrail Approach End Anchoroge MELT shown' substituted.
230 fof 1 ‘GENERAL NOTES' -Note No. ! revised. i3 of 16 'MEDIAN BARRIER WALL'-Transition section offset blocks modified and nested beam dimensional notation modified.
231 tof I ‘GENERAL NOTES' -Note No. | revised. s o7 . . it . " . onal 5 -
232 Jof 4 Revised steel grates dimensions. 4 of 16 MEDIAN BARRIER WALL'-Transition section offset blocks modified and nested beam dimensional notation modified.
P . /5 of 16 '"DIMENSIONS CHART ' table - 'P'dimensions revised. Dimensions 'H'and 'I'values deleted from table. Dimension 'Q' for 1370 high wall
233 fof 1 GENERAL NOTES'- Added Note 4. revised. WELDED WIRE FABRIC REINFORCING'-Bor dimension N added.
245 lof | GENERAL NOTES'-Note No. 2 revised. 415 lof 3 'TEMPORARY INERTIAL ATTENUATOR' -Details and notes modified and moved fo §heer No. 3. .
25/ 2 of 2 Revised Bar/, C.and D spacing. WALL ALIGNMENT'-Retitied 'TEMPORARY CONCRETE BARRIER WALL ALIGNMENT' and drowing revised.
281 fof 2 'DITCH PAVEMENT' Table~ Removed Riprap ( Concrete Block ). Jor3 New sheet.
282 lof I INLET TYPE C (MODIFIED ) revised top slob and sidewalk joints. 9 15 New index.
285 rof 2 FRENCH DRAIN SYSTEM' -' STANDARD CROSS SECTION (ENLARGED )'-Title revised fo reod MINIMUM CROSS SECTION (EWLARGED .| *¥ fof & GENERAL NOTES'-Nofe No. /0 added.
5 0of 6 Sheet ref tted. Added details to include 'ATTACHMENT TO TRAPEZOIDAL BARRIER WALL'.
286 Jof 1 UNDERDRAIN'-'TYPE Yo & Wb’ -Revised. © eet reformatied. Add 15 fo inelu
6 of 6 Sheet reformatted. Modified right side guardrail transition to include single panel option.
287 20f3 'NEW CONSTRUCTION'-Added limits of Special Select Soil, < 1€ right sice guardrail transition 1o 1 mgie panet opti
3003 "MONOLITHIC SUBDRAINAGE-Added Contractor's option note to stabilization. 932 lof 2 GENERAL NOTES' -Added Note No. 9.
295 Jof 1 Changed wingwall thickness from 205 to 200. 2 0of 2 Added Type Iobject marker to 'PICTORIAL VIEW
300 1of | Added 'TYPE RA CURB & GUTTER" 433 fof 4 GENERAL NOTES' -Added Note No. 9.
304 /-5 of 5 Index reformated. 2 of 4 ‘RIGHT SIDE ELEVATION'-Mounting height dimension changed.
2 0f 5 New sheet. 3 of 4 RIGHT SIDE ELEVATION'-Mounting height dimension changed.
434 fof I New index.
305 3of5 Note:'-Revised. ¢ v noex
307 Jof | New index. 437 fof 6 'GENERAL NOTES'-Note No. 8 revised and Note No. IO odded.
300 rof 1 'SIDEWALK WITH UTILITY STRIPand 'SIDEWALK WITHOUT UTILITY STRIP'-Sidewalks in returns revised fo reflect public 438 fof GENERAL NOTES-Note No. 7 revised.
sidewalk curb ramp modifications, Index No. 304. 439 lof 5 ‘GENERAL NOTES'-Note No. I0. added. Notes Nos 8 & 14 revised.
400 1-20 of 20 End Anchorage Type IV deleted and End Anchorage Assembiies MELT, SRT-350, ET-2000 ond BEST incorporoted. Applications, ‘ny . ‘. e: . . . o . . .
components and assemblies of this index reorganized fo reflect these assemblies. The index features are rearronged as follows: 50f5 BI-DIRECTIONAL'- Modified right side guardrail fransition fo include single pane/ option.
g,fffggf,‘f.;’,;’”s 45/ lof 2 'GENERAL NOTES'-Note No. 4 revised. Note No.7 odded. 'TIMBER POST ILLUSTRATED'-Tension wire description modified.
3rd /fg;"e"r‘n’gﬁgf 452 lof 2 'GENERAL NOTES'-Notes Nos. 4A(2), 4A(T ), 4B(2 ). 4B(4), 4C(2), 4C(4), 4D(1), 4D( 2 ), 4D 3 ), 4E(1 ), 4E( 3 ), 4F (1) and 4F( 3 ) modified.
Guardrail mounting height revised for all installations. TUBULAR POST ILLUSTRATED' -Fence fobric notation revised.
. s ) 453 Jof | 'GENERAL NOTES'-Notes Nos. fond 2 modified. 'FRONT VIEW' -Tension wire nofation revised.
fof 20 GENERAL NOTES'-Revised Note No's 3,6,7,12 and added Notes Nos. 16 and I7.
lof 2 R i i ised.
3 of 20 DETAIL W'-Revised. 500 emove material notation revise
. s . . 505 2of 3 ‘RIGID PAVEMENT'-Alternate *#i-S+vx Clossific g;on deleted. S+ Classificotion description
6 of 20 Applications “Note:'-Revised modified and soil utilization limits revised. '} **' -Footnote added. % -Foolnofe added.
7 of 20 Retitled headings. 513 lof 1 ‘Footnote’-Last sentence removed. 'GENERAL NOTES'- Note No. 2 S-I revised.




Revisions

Roadway And Traffic Design Standards

1996
Index Sheet . index Sheet N
Number Number Description Number Number Description
11863 2 of 2 ‘COL. SIZE'88.9x4.8 footing-revised.
5/4 2 0of 2 The contents of the last two columns were transposed. 17302 lof | ‘GENERAL NOTES'-Note 7 added.
5i5 2 of 6 Ramp curb at side street moved to focation inside bock of sidewalk. 7344 1of 6 ‘Curb Cut Ramps' references changed to Public Sidewalk Curb Romps.’
50f 6 'TABLE 5/5-1' 'Optional Base Group (0.B.G. )'-description revised. 2 0f 6 ‘Curb Cut Ramps' references changed fo ‘Public Sidewalk Curb Ramps.’
5i6 lof | Table-' PAVEMENT STRUCTURE FOR 1.5 m DEEP TURNQUTS'-'Base’ material ond min thickness descriptions revised. 30f 6 ‘Curb Cut Romps' references changed fo 'Public Sidewalk Curb Ramps.’
520 2 of 2 Aluminum Schedule 40 pipe materials added. 40f 6 Cose No. 9 description revised.
526 5-8 of 8 7.0 m MEDIAN'-Revised to '6.6 m MEDIAN', and '19.0 m MEDIAN' -Revised to '19.2 M MEDIAN'. All charted values for design ; il P ; ;
design speeds 90, /00 and /0 km/h delefed. 'NOTES FOR SHEETS 5 THRU &'-Note No./and Nofe No. 2-Revised. Notation 506 Mounting Detoil and Section Z Detail revised.
Curb ond Gutter Or Shoulder Pavement { Shoulder Pavement Shown ) -placed on all three details. 7345 lof 4 On the top detail Maintain Full Ramp width ( 375mm Typical ) will change to (4.5m Typical ).
530 20f 3 ‘Afternate Material Note' added. 17346 tof 9 PAVEMENT MARKINGS FOR INTERSECTIONS WITH MAJOR AND MINOR ROADS'-Removed
L. note under detail. Revised dimensions on pavement arrows left furh.
3 of 3 ‘Picnic Tables’' note revised, 'Similar At Roof Roke'added to roof fascia detail.
, 2 of 9 ‘Curb Cut Ramps' references changed to 'Public Sidewalk Curb Ramps.' Tapers on turn lanes changed.
546 fof 2 GENERAL NOTES'-Notes Nos. Iand & modified. Note No. 4 added. Note No. 5 general statement expanded; ‘Ground Covers'
height description expanded; 'Trees'- ground cover statement added; Table values replace. 'DESIGN NOTES'- Note No. 3 revised. 3 of 9 ‘Curb Cut Ramps' references changed to 'Public Sidewalk Curb Ramps.'
2 of 2 'SETTING SABAL PALM (STATE TREE) SPACING'- 'PERCEPTION DIAGRAM'added. 50f 9 Middle chart showing "A" dimension 100.0 changed to 125.0.
560 lof 2 'NOTES'- Revised. Concrete Header Curb removed. 7 of 9 ‘Curb Cut Ramps' references changed fo 'Public Sidewalk Curb Romps.'
600 600 Series All sign /e‘gqends for signs with "CONSTRUCTION' in the legend and reference to these signs have been changed fo 8 of 9 Area dimension under biker symbol revised. 'DETAIL OF BIKE LANE MARKING' gradation requirements revised.
"ROAD WORK" signs.
; . ; 9 of 9 'Curb Cut Ramps' references revised. 'TYPICAL MARKINGS FOR CROSSWALKS'- ramp width revised. Note 5 added
fof 10 PREFACE' -The second paragraph revised. FTP-55 as a supplemental panel to FTP-26 and references added.
2 of 10 ‘DEFINITIONS'-'Reguiatory Speed’' And 'Detour' definitions revised.
17349 lof | Completely revised.
4 of IO 'ROADSIDE BARRIERS'- Revised. 'CLEAR ZONE WIDTHS'- Revised.
1735/ lof 2 Scale notation revised. Note No. 5 deleted.
5 of 10 'CHART C' -Dimension 'D'revised.
2 of 2 Deleted Note 4.
7 of i0 'CHANNELIZING AND LIGHTING DEVICE NOTES'-Added Note No. /0. 'Advance Warning FPonels Modes'-Bar configuration odded.
7352 lof 2 RPM defail deleted
9 of 10 ‘MOT Il ' sign added to sheet. ,
17353 tof | 'GENERAL NOTES' -Added Note No. 2.
609 fof | Detour Signs removed. .
/7355 2 of 10 FTP 16 color revised. FTP 2! number added.
612 lof | 'GENERAL NOTES'-Note No. 8 revised.
3 of 10 FTP 28 color revised.
6/4 2 of 2 Detour Sign removed.
6 of I0 FTP 44 description revised.
6/5 fof | '‘GENERAL NOTES'-Note No. 5 revised. Defour Sign removed. R
7 of IO FTP 53 description revised. FTP-55 Supplemental panel added.
66 lof 2 'GENERAL NOTES'-Note No. 4 revised. , , ,
8 of 10 'STATE PRISONERS WORKING 'sign 'MOT -Ii' added.
6/7 fof | ‘GENERAL NOTES'-Note No. 5 revised.
9 of IO New sheef.
625 2 of 2 L= formula-Revised.
1G of 10 New sheet.
630 lof 2 'GENERAL NOTES'-Note No. 2 revised.
! 17356 fof 2 ‘DETAIL OF S/G,N CLAMP'-Revised to read 'SIGN MOUNTING DETAIL'. 'DETAIL OF OPPOSING SIGNS SPAN
640 20of 2 Detour Signs removed. W/RE MOUNTED'-Revised.
650 lof 2 Temporary Guardrail notation added. End Anchorage note revised. Defour Signs removed, 2 of 2 ‘DETAIL OF S/QN CL‘AMP’-Revr'sed o read 'SIGN MOUNTING DETAIL'. 'DETAIL OF OPPOSING SIGNS SPAN
WIRE MOUNTED'-Revised.
65/ 20f 2 L= formula-revised. Detour Signs removed.
! g 17500 fof I Ground wire from surge profector revised.
700 fof 2 Sheet contents transfered fo 'Roadway Plans Preparation Manual' . B
17502 3 of 3 Ground wire from surge protector revised.
9535 /-3 of 3 Completely revised, reduced from 4 sheets to 3 sheets.
P v rev 17505 lof 2 Paragraph under 'SIGN LIGHTING INSTALLATION'-Revised.
11860 tof 3 'NOTE'-odded.
wrer tof 2 Note No. 3 revised.
20of 3 Specification changed to 1996.
s ! 7 20of 2 Note No. 4 added.
Jof 3 'NOTE'-added.
17736 lof | Note No. 3 cdded.
11861 fof 2 'SLIP BASE DATA'-chart revised. Revised Note No. 4.
17764 fof | Note No. 4 odded.
2 of 2 'COL. SIZE' 88.9x4.8 footing-revised.
ngrrevt 784 lof 1 Note No. 3 odded.
11862 lof 2 'SLIP BASE DATA'-chart revised.
" ! 17881 fof I Sign mounting bracket on side view revised.
2 of 2 ‘COL. SIZE'88.9x4.8 footing-revised.
mgrev 17882 fof 4 Notation removed from TYPE Ii detail.
1 lof 2 'SLIP BASE DATA'-chart revised.
563 ! 2 of 4 Notation removed from TYPE |l detail.
2o0f 2 'COL. SIZE'88.9x4.8 footing-revised.
mnarev 7830 2of3 Notation under FIGURE -G removed. Sign mounting bracket on Figure-F revised.
11864 fof 2 'SLIP BASE DATA'-chart revised.
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A

AAA
AASHO
AASHTO
ABC
Abd.
ABS
AC, Ac,
AC or Asph. Conc.
Accel.
Act.
Adj.
ADT
AADT

Attnuatr.

Aux. or Auxil.
Ve,

AWG

AWS

Az,

B to B
Basc.
Bbt.

BC

8/C, 8.C.
BCCMP

C&6G
CA
Cop.
CAP
Caps.
CASP
CATV
c8
Cc8C
€8s
CC,C/C,or C fo C
CCEW

co

cd
Cem.
Cem'd.
CFS
Ch,

ciP

CiPL

cir, or circ.
cire,

Ckt.

ct.

CL or C/L

Area or Amperes

Americon Automobiie Association
American Association Of State Highway Officials
Americon Association Of State Highway And Transportation Officiols
Asphalt Base Course

Abandoned

Acrylonitrite - Butadiene -Styrene Pipe
Acre

Asphaitic Concrete

Accelergtion

Actugted

Adjust

Average Daily Traffic

Annual Average Daily Troffic

Aggregate

Ahead

American Institute Of Steel Construction
Alternate

Aluminum

12:00 Midnight Until 1t:59 Noon

Americen Nationg! Standards Institute
Apparent Opening Size

Applied, Application

Approach

Approximate

American Road & Transporfation 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 o Back

Bascule

Barrel

Bottie Cop or Bolt Circle

Back Of Curb

Bituminous Coated Corrugated Metal Pipe Culvert
Bituminous Cooted Pipe Arch Culvert
Bituminous Cooted And Paved Corrugated Metal Pipe Culvert
Bituminous Cooted And Poved Pipe Arch Culvert
Breakaway Coble Terminal

Buried Electric

Begin

Bituminous

Bock

Bose Line, Base Line Control

Building

Bulkhead

Boulevard

Bench Mark

Boundary

Border

Bottom

Borrow Pit

Becquere!

Bridge

Bearing

Bregkaway

Buried Telephone Cable or Duct
Butterfly

Borbed Wire, Bottom Width or Both Ways
Basin Outlet

Cantilever Length, Cut, Coloriess, 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 Cuivert
Concrete Box Structure
Center fo Center

Center fo Center Each Woy
Cross Drain

Candelo

Cement or Cemetery
Cemented

Cubic Feet Per Second
Channel

Channel Change

Chongeable

Cast Iron

Cast iron Pipe

Cast In Ploce

Circle or Circular
Circumference

Circuit

Clearance

Center Line

Crs. or Cse.
Ccs

csP

T

Ctivr,
Ctr.

CU or Cu
Culv.
Cwt.

(44

Cyl.

cz

D

DA
20
Db,

e

£ 1o £
EA or Ea.
£

8
El. or Elev.
Elast.
Elec.
Ellip.
Embk.
Emul.
Enct.
Engr.
£0S
£q.
Equip.
Esmt.
Est. or Estm,
Est,

Efc. or efc.
EwW

Exc. or Excav.
Exist.

Concrefe Monument
Concrete Medion Borrier
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

Coordinate

Corner

Corrugoted

Concrete Pipe

Corrugated Folyethylene Pipe
Control Radius or County Road
Clear Recovery Areq
Course

Curve To Spiral
Corrugated Steel Pipe
Clear Trunk

Cantilever

Center

Copper

Culvert

Hundredweight

Cubic Yard

Cylindrical

Clear Zone

Degree Of Curvature, Depth, Density, Distonce, Diometer

or Directional Distribution
Drainage Area or Deflection Angle
Ditch Bottom Inlet
Double
Degree Of Curvature (Spiral)
Dry Density
Directiona! Design Hour Traffic
Deceiergtion
Degree
Delineators
Demobitization
Department
Detour
Design
Design Hourly Volume
Design High Water
Ditch
Drop iniet
Diameter
Dimension
Distance
Disposal
District Location Surveyor
Domestic Mail Manuat
Department Of Transportation
Ditch Point intersection
Drain, Drive or Design Review
Driven
Driveway
Design Speed
Design Service Life
Drawing

East or Exfernal Distonce
Rate Of Superelevotion
End to End

Eoch

Eastbound

Elevation

Elastomeric

Electric

Ellipticat

Embankment

Emulsified

Enclosure

Engineer

End Of Survey or Equivalent Opening Size

Equation or Equal
Equipment

Easement

Estimate

Establish or Established
£t Cetera ( And So Forth)
Endwall

Excavation

Existing

Exponsion

Extension

Fill, Farad

Final Quantity

Furnish & Install

Face to Face

Federal Aid or Fine Aggregate
Florida Administrative Code

FETS

FH

FHWA

Fig.

Fin.

FL

FL,Fl oor Fia.
Flex.

FNQ

FoC

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

FS

Ft.

F7B

FTBA
Furn.

Fuf.

G

g

Galv.

Ga.

Go. or Gal.
Gar.

gross km

Gr. Wt or gr. wt,
Gtir,

Gy

Horiz. or Hor.
HP

Hr.
HS
Hse.
Ht.
HW
Hwy.
Hyd.
Hz

’
Intchg. or fchg.
IES

D

HC

in.

Inc.
Incl. or Inc.
Ind.

P
Install.
Isect.
1sl.
ITE

Jet.,
Ji

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

Federol Aid Project

Friction Course

French Drain

Foundation

Florida Department Of Transportation
Floor Elevation

Federal

Fertilizer

Flared End Section

Flared End Terminal Section
Fire Hydrant

Federal Highway Administration
Figure

Finish

Flow Line

Florida

Flexibie

Fuse ( Type Slow Burn)
Fiber Optics Cable

Feef Per Minute

Feet Per Second

Foot or Feet
Floating Turbitity Barrier

Florida Transportotion Builder Association

Furnish
Future

Giga or Gauss

Grom or Gravity
Galvanized

Gauge or Gage
Gallon

Garage

Gufter Drain
Galvanized iron Pipe
Gas Main

Grode Point

Grade, Guardroil or Grate

Gross

Rigid Steel Conduit
Ground

Gross Kilometer
Gross Weight
Gutter

Gray

Henry

Hour or Hecto

Hectare

Hay Boles

High Density or Heavy Duty
Head

Headwall

Heavy Hex

Hondrail

Hand/0f f/ Automatic
Harizontal

High Pressure or Horsepower
Hour

High Strength

House

Height

High Water or Hot Woter
Highwoy

Hydrant or Hydraulic

Hertz

External Angle ( Delta ), interstate
interchange

liluminating Engineering Sociefy
Inside Diometer or Identification
Intermediote Metal Conduit

Inch

Incorporated or Including
Inciuded

Industry or Ingustriol

fron Pipe

Installed

Infersection

Island

Institute Of Transportotion Engineers

Joule
Junction Box
Junction
Joint

Design Hour Foctor or Kelvin
Kilo ( prefix )

Kiiogrom

Kilogrom Per Mefer

Kilogrom Per Square Meter
Kilogram Per Cubic Mefer
One Thousand

1000 Founds

km
km/h

kPa
ksi

KVA
kWh

MPa

MPH or mph
MSL

Mid.

MUTCD
MUTS

N
N/m
N/m2
N/m3

Kilometer
Kiiometer Per Hour
Knot

Kilopasca!

Kips Per Square inch

Kilovolt
Kilovoit Ampere
Kilowatthour

Length, Length OF Curve, Liter, Left

Two-Lane
Two-Lane One-Way
Two-tane 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, Middle Ordinate Length or Mega

Meter or Milli

Square Meter or Mefer Square
Cubic Meter or Meter Cubed

Cubic Meter Per Meter

Meters Per Second
Machine
Maintenance
Material

Maximum

Medion Barrier

Thousand ( Feet ) Board Measure

Medion

One Miilion

Member

Mitered End Section
Message

Manufactured or Monufocturer

1000 Gations
Manhole

Mean High Water
Micro

Mile

One -Miilionth
Middle

One - Thousandth Of An inch

Military

One - Thousonth
Minimum or Minute
Miscellaneous
Milliliter

Mean Low Water
Millimeter
Mobilization
Modify or Modified
Mole

Monument

Maintenance Of Traffic

Mile Post
Megopascal
Miles Per Hour
Mean Sea Level
Mounted

Manual On Uniform Troffic Confrol Device
Manual On Uniform Troffic Studies

North or Newtfon
Newtons FPer Meter

Newtons Per Square Meter

Newtons Per Cubic Meter

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STANDARD ABBREVIATIONS

Nomes Dates Approv; By
Deslgned By —_ ‘2 ‘n _f
Drown By ]| State Roaawoy Gesiof Enginesr
checked By Revision No. Sheet Ho. noex No.
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Opass
0to0Oorofoo
0A

oc
oD

OF

OH, OHD or Ohd.
Opt.

or

0z.

n

s
P or Plan

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

PSF or psf
PStor psi
PT

PVC

PW

a

R or Rad.
R or Rng.
rad

rad/s
RBAC
RBST
RCP
RCPA

Rd.

Rdsd.
Rdwy.
Rec.
Rect,

Newfons Per Square Miliimeter
Not Avoiloble or Not Applicable
Noil & Cap

Northbound

Notional Coarse

Neighborhood Delivery And Collection Box Unit

Northeast

Net Kilometer

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

Normol High Woter

Not in Contract

New Jersey

Newron Meter

Number

Nominal

Normal

Non Stress, Not Suifable or Neor Side
Non Troffic, Noil & Tin

Not To Scale

Northwest

Overpass

Out to Qut

Overall

On Center

Qutside Diameter
Overhead Electric
Overhead

Option, Optional or Optically
Overhead Telephone
Ounce

Ohm

Fassenger Car & Light Delivery Truck
Pian Quontity

Pascal

Paralle!

Pascal Second

Farticipation or Partition

Pavement

Point Of Curvoture

Precast Concrete Box Culvert

Point Of Compound Curveture or Plain Cement Concrete

Permanent Construction Eosement
Professional Engineer
Pedestrion or Pedestal
Penetration

Profile Grode

Profile Grode Line

Phase

Measure Of Acidity or Alkalinity
Point Of Infersection

Parking

Property Line

12:00 Noon Until i1:59 Midnight
Point On Curve

Point On Semi- Tangent

Paint On Tangent

Power Fole

Pair

Paoint Of Reverse Curvature
Precast

Prestressed

Probability

Product, Production, Producer or Produced
Program or Progression

Project or Projection

Permanent Reference Wonument
Provisions

Pians, Specifications And Estimates
Pounds Per Square Foot

Pounds Per Square Inch

Point Of Tongency

Polyviny! Chloride

Pressure Water

Peak Discharge or Flow Volume (m*/s)

Radius

Range

Ragion

Radion Per Second

Rack Base Asphaitic Concrete
Rock Base Surface Treatment
Reinforced Concrete Pipe
Reinforced Concrefe Pipe Arch
Rood or Round

Roadside

Roadway

Recovery

Reticuline or Rectangular

Ref.
Refl.
Reg.
Reinf.
Rejuv.
Reloc.
Rem.
Repl.
Req. or Reqd.
Res.
RHW
RM
r/min
RP
rpm
RPM
/s
RR
Rsf,
Rt
R/W, ROW

Sors
SAHM

SAN or San.
58

SBAC
SBRM
S$8ST

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

SHW

Spec.

Sq. Ft. or SF
Sq. in.

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

SRASP

SRSP

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

SUR or Sur.
Surf.

Sw

SW or Swk.
Sys. or Syst.
Sv

7
T.TWP or Twp.
t

tan.
TBM
Tc
7c8
TCE
TCP
77
Tel.

Reference

Reflective

Region, Regular, Registered or Regulation
Reinforced or Reinforcing

Rejuvenation

Refocoted

Removal

Replace

Required

Residence or Residential

Insulation ( Moisture & Heat Resistanf Rubber)

Reference Monument

Revolution Per Minute

Reference Foint

Revoiution Per Minute

Raised Reflective Pavement Markers
Revoiution Per Second

Railrood

Resurface

Right

Right Of Way

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

Southbound

Shell Base Asphattic Concrete
Sond Bituminous Road Mix
Shell Base Surface Treatment
Seal Coat or Spiral To Curve
Schedule

Sond-Clay Surface Treatment
Side Drain

Southeast

Second

Section

Sediment

Separator

Sequential

Service

Adjustment Factor In Percent, Siit Fence
Subgrade

Specific Gravity

Sheet

Shouider

Seasonal High Water

Space

Spacing

Specification

Square Foot

Square inch

Square Yard

State Road

Spirol Rib Aluminum Pipe
Spiral Rib Aluminized Steel Pipe
Spiral Rib Steel Pipe

Storm Sewer, Sanitary Sewer
Solid State Modular Design
Surface Treagtment or Spiral To Tangent
Streef

Station

Stability or Stabilization
Staked Turbidity Barrier
Stondory

Strong

Storage

Steel

Structure

Story

Single Unit Trucks

Subsoil

Substitute

Subgrade

Supports

Survey

Surface

Southwest

Sidewalk

System

Sievert

Tangent, Length OF Curve, Percent Trucks, Tesla,

Township

Metric Ton

Tangent

Temporary Bench Mark

Tangent To Curve

Temporary Concrete Barrier
Temporary Construction Easement
Terra Cotfa Pipe

Traffic Control Zone

Telephone

Temp.

Traf.

Theo.
THRMPLSTC
THW or THWN
Thick.

Undrdwy.
UNL or Undl.
Untr,

UsC & GS
USGS

USPS

ytil.

VPD or Vpd.
VPH or Vph,
VPHPL or Vphpl.
VRUS

143

yvh

vw

X

X Rd.
Xing.

Xsec.

Temperature or Temporary
Traffic

Theoreticol

Thermoplastic

Insulation (Flame Retardant, Moisture And Heat Resistant Thermoplastic )

Thickness

Thick, Thickness or Truck

Ton

Transition, Transverse, Transiate or Transporfotion
Treatment

Tangent To Spiral

Length Of Tongent ( Spiral Curve )

Typical

Underpass

Underground

Underwriters Laboratories
Ultimate

Uniimited

Underdrains

Underroadway

Unloaded

Untreated

US Coest and Geodetic Survey (now National Geodetic Survey )

US Geological Survey
United States Postol Service
Utilities

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

Vertical Curve

Vitrified Clay Pipe

Vaive Engineering Change Proposel
Vehicte

Vertical

Vertical Foot

Verified Horizontal Location

Vorioble Message Sign

Voiume

Vertica! Panel

Vehicles Per Day

Vehicles Per Hour

Vehicles Per Hour Per Lane

Volts Root Mean Square

Verified Vertical Elevation

Verified Vertical Elevation And Horizontal Location
Variable Width

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

Weber

Intermediate Semi Trailer
Large Semi Trailer
Tandem Semi Trailer
Water Main

Work Program Item

Woter Table Or Weight
Welded Wire Fabric

Coordinate Value ( East-West Direction) or Extra
Cross Road

Crossing

Cross Section

Coordinate Value ( North-South Direction)
Year

UNITS OF MEASURE

US MEASUREMENT

Acre
Assembly
Bushel
Cubic Foot
Cleanout
Cubic Yord
Each

Eoch Day
Gallon
Gross Mile
Pound
Linear Foot
Lone Mile
Per Location
Lump Sum
Luminaire

Thousand Board Measure

Thousand Galions
Man Hour

Net Mile

Per Analysis
Per Building
Pile

Per Intersection
Piant

Per Mile

Per Set

Per Well
Square Foof
Square Yoard
Ton

METRIC MEASUREMENT

Assembly
Cleanout

Day

Each

Each Day
Gross Kilometer
Hectare

Hour

Kilogrom
Kiloliter
Kilometer
Lifer

Lone Kilometer
Per Location
Lump Sum

LS/AS  Lump Sum Per Assembly

LS/DA  tump Sum Per Doy
LS/EA  Lump Sum Per Each
LS/HA  Lump Sum Per Hectare
LS5/KG  Lump Sum Per Kilogrom
Lump Sum Per Lump Sum

LS/MT Lump Sum Per Mefric Ton
LS/MI Lump Sum Per Linear Meter

L5/M2  Lump Sum Per Square Meter

Luminaire
Man Hour
Month

Metric Ton
Meter

Squore Meter
Cubic Meter
Net Kilometer
Per Analysis
Per Building
Per Intersection
Plant

Per Set, Each
Per Well

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

STANDARD ABBREVIATIONS

Nomes. Dates Approfpd By
Destoned By
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FAU
FAP
FAS
FR
FR
PR

w[|v (=

@08d

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

Railrood

Double Trock Railroad
Abondoned Railroad

Railroad Station

Grade Crossing

Railroad Above

Railroad Below

Military Field

Commercial Or Municipal Airport
Landing Area Or Strip

Runways

i

O —— S ——

Bl

L
IS L

——

STANDARD SYMBOLS FOR

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 Or Dike

Levee Or Dike With Road
Highway Bridge

Small Bridges Closely Spaced
Drawbridge

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

KEY MAP

24
®
@
@]
A
A
G|
I
=
A
1]
h
W
W

*

T

=
=

+
d
©

e

L o

Residential Area Under Development = Agricultural Inspection Station
Lighthouse Farmers Market

State Capital Q Game Preserve

County Seot ~$ Game Checking Station

Other City Or Villoge Q Bird Sanctuary

Seminole Indian Villoge ‘ Fire Control Headquarters

Welcome Station & Lookout Tower

Wayside Park Or Small Park Fire Station

Park With Boat Ramp * Patrol Or Police Station

Boat Ramp | Correctional Institution Or Road Comp
Museum oot Department of Transportation Facility

Recreational Area Or Historic Site Coast Guord Station

Scenic Site Armory

Post Office Junkyard

School Sanitary Fill

Church Sewage Disposal Plant
Cemetery Incinerator

Church And Cemetery Power Plant

Hospital, Health Center Or Rest Home Power Substation
Toll House, Port Of Entry Or Weight Station Communications Facility

Fair Grounds, Race Course Or Rodeo Arena Locked Gate Or Fence

§
»iljﬂl!nﬂ!s%

Mine Or Strip Mine Triangulation Station

Governmental Research Station

GENERAL NOTE

/. Symbols on this index are for use on all Roadway, Signing and Marking,
Signalization, and Lighting projects. For work zone traffic control
symbols refer fo Index 600. When similar symbols are used, additional
notations may be required for clarity.

STATE OF FLOR]DA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STANDARD  SYMBOLS

Names Dates

Apprgved By,
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Drown By ate Roodway Design Engineer

Checked By Revision Ng. Sheet No. Index No.
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STANDARD SYMBOLS FOR PLAN SHEETS

GENERAL SYMBOLS UTILITY ADJUSTMENT SYMBOLS

— = = — State Line 8 Base Line
olo . County Line ¢ Centerline EXISTING PROPOSED
—————— Township Line k Property Line —— —— Power Pole
~—— —— —— Section Line A Delta Angle ~O—0E (7.5 &v)-—<>~ —@—0F (7.5 v )—4@— Overhead Electric
s City Line + Approximate O -0 Telephone Pole
Base Or Survey Line @ Round Or Diameter -O-—07 (100 PRI--O~ -@—0r (oo PR—@- Overhead Telephone Cable
——= ———— Right-0f-Way Curb ———OM (CATV)-—- — oH (cATv) ——  Overhead Cable Television
— e —  Fasement Line ——————— Curb And Gutter - ~&- Combination Pole
—/—/—/—  Limited Access Line ® O Water Well, Spring [ — Guy Wire And Anchor Pin
Fence Line W WSS Levee ———BE (7.5 KV }—— ——BE (7.5 kV) Buried Electric
National Or State Park Or Forest @ “ 32 Railroad Mile Post ==BE 4MTD (7.5 kv)== =—BE 4MTD (7.5 xv)=— Buried Electric Duct
Grant Line — a2 Gate - BT (200 PRI---- ——BT (200 PR)—— Buried Telephone Cable
Railroad ( Drainage Maps ) [N Pump Island ===BT 6MTD=== BT 6MTD Buried Telephone Duct
Railroad ( Detail Plans ) Oo Storage Tank (Surface) =~ UG ( ATV )=~ UG (CATV) Underground Cable Television
Fence (Limited Access) O o Storage Tank (Underground ) E:q E Tower
Box Culvert Mine Or Quarry Y3 o] Light Pole
Bridge T B P Borrow Pit 150 GM——— — 150 GH Gas Main
Pipe Culvert-Mitered End Section Church ~—~150 WH--~ —— 150 WM —— Water Main
Pipe Culvert-Straight Endwall Store -—-200 SAN--- — 200 SAN— Sanitary Sewer
Pipe Culvert-U-Type Endwall Residence O (o) Manhole
Pipe Culvert-Median Drain Barn i O Water Meter
Pipe Culvert-Other End Treatments Schoo! R S — e Valve
Storm Sewer Hay Bales 3 a Fire Hydrant
Inlet Silt Fence
Manhole ——o—0—"—C " Flogting Turbidity Barrier
Tied Longitudinal Joint —¢#—+#—— Staked Turbidity Barrier
Keyed Longitudinal Joint —==———==—Stream
Doweled Transverse Expansion Joint ===—=== Shore Line
Doweled Transverse Contraction Joint w sw e e Marsh
— — — — Transverse Contraction Joint Without Dowels - —-—-—— -~ - Wetland Boundry
G} Survey Reference Point — > <o =@ Hedge
A\ ALACHUA Triangulation Station QO L3 Trees
§ B.M. NO. 2 Bench Mark "'W;’“ Edge Of Wooded Area
=~ Point Of Intersection 70?9 @ "o Shrubbery
————— North Arrow 52328338 Grove Or Orchard See General Note Sheet |0f 3.
“we 3R Eoges OF Existing Pavement And Sidewalk t N efinition OF Skew For Cross Drains
A8 B Guardrail And Barrels Of Conrete Box Culverts STATE OF FLORIDA zzr;;ng:sr:;"or TRANSPORTAT {ON
R1.
o7 §. 3 Concrefe STANDARD SYMBOLS
oy, Wood
e Rate Of Superelevation T —’_{Z‘W 9@“ Bi’ %éﬂ
Orown By coP 08/72 JTATE ROADWAY DESIGN ENBINEER
[checked By cor 06/72 | Feviston pb. | Shest No. Index-No.
F.H.W.A. Approved: OT/07/75 9% 2 of 3




STANDARD SYMBOLS FOR PLAN SHEETS

TRAFFIC SIGNALS SYMBOLS

EXISTING PROPOSED EXISTING

- - Traffic Signal Head ( Span Wire Mounted) =<0
(—‘_I
3

- ' Traoffic Signal Head ( Pedestal Mounted )
. t
Q=12 .—‘ Traffic Signal Head ( Mast Arm Mounted )
O~

O o Traffic Signal Pole ( Concrete, Wood, Metal )

2220 1  Vehicle Detector ( Loop } o

Q-0
1G]

= Signal Cable (On Messenger Wire)
— —--— Conduit
® Vehicle Detector (oints)
<——— Pedestrian Detector
* Pedestrian Signal Head ( Pole Or Pedestal Mounted ) O
= Controller Cabinet ( Bose Mounted )
=% Controller Cabinet ( Pole Mounted )
w - oW Walk - Dont Walk
FOW Flashing Dont Walk
Signal Face Number
(@] Signal Lens
[P Programmed Signal Head
-— Messenger Wire
® Pole Tabulation Cross Reference
*3) Pole Tabulation Cross Reference ( Joint Use Fole)
%] Signal Phase

LIGHTING SYMBOLS

PROPOSED

o—O

O
@
1)

PvOgm l

Pole & Luminaire

Existing Pole & Luminagire To Be Removed

SIGNING AND PAVEMENT MARKING SYMBOLS

—> Pavement Arrow
Single Solid Line

Final Position Of Relocated Or Adjusted Pole & Lumingire @ """  Double Solid Line

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

——  Skip Line
—I Stop Bor
d  Traffic Sign ( Post Mounted )
&==—2  Traffic Sign (Overhead)
@ Sign Number
700-83| Sign Item Number
—

Traffic Flow Arrow

See General Notes, Sheet | of 3

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STANDARD SYMBOLS

Nomes Dates Appr, d B
Desi onea By 4_—&

Drawn By coP 08,72 J) SYATE ROADWAY PESIGN ENGTNEER

checked By CoR oasr2 Rovision N, Sheet Mo. Index No-

F.H.W.A. Approved: 07/07/75 % 3 of 3 002




\\

"~ Roodwoy & Shoulder Are

7 Eorth B Sond Bog.. B
emporary Ear: EI\ l

[N

~y- - ~
A T _?

L

Shoulder Line

Front Slope Or Median Slope
On Superelevation Section

I T 1"~ Soading ( Overiapped )

3.0
B

PLAN

Toe Of Slope—..

SECTION AA SECTION B8

SOD FLUME (SODDING OVERLAPPED )

-— Roadbed Under Construction —

—_ B—
Earth B {
H ~~- Earth Berm
Shoulder Line ~ ~

375 Metal Or Plastic Corrugated Pipe; Or, Plastic Fabric Conduit
With Adaptors For Staking 1.8 m Centers ( Mox. ) On Drain Slope
And With Flume Or Floshing For Securing intoke At Sump Wall, ™

Sand Bogs

—_—

} Note:

Slope drain pipe to be paid for as

Slope Drains ( Temporary ). M/, based
on linear meters of pipe or conduit instalied.
Sand Bogs To Payment fo be made for one instaliation
r / Be Located per site, including one stub ond elbow
. Downstream or one intake flume or flashing. Sump
construction ond maintenance and curtains
— to be included in cost for Slope Drains

( Temporary ). Sond bags to be paid for

Shoulder Line

e (

as Sandbagging, M3.

{ Finol Grade )

Stub Pipe And Eibow
Or Conduit To Be

Relocated As Fill '\ / Slope Varies
Progresses \\ ,/
Intermediate Sump And Drain To Be ;___
Constructed As Fill Progresses As \ ,
Directed By The Engineer. Earth Berm \\ /
U W)

May Be Used in Lieu Of Sandbogging

60.0 Std. _|_ 60.0 Std.

2,

—Ground Line

‘ Less Thon 1% Foodway

As Directed By The Engineer.)

ELEVATION

Sod Fiume ( Sodding Overlapped ) ( To Be
Instailed As Fill Construction Progresses

Sand Bog Cut-Off Wait~
Or Impervious Curtain

{ To Be Removed With
Stub And Elbow Or
Conduit Relocation )

SECTION AA

Lea

PLAN

Anchor For Corrugated Pipe
As Directed By The Engineer

Bog Height Sufficient To

Contain Pipe Discharge
At Ditch Locations

-

Apron Contoured To Natural
Ground In Absence Of Ditch

—

— Temporary Slope Drains
( Estimate At 120.0 m Spocing
On Grooes {% Or Greater,
Final Spacing To Be As
Directed By The Engineer.)
Slope Drains To Be Replaced
By Permanent Overiopped Sod
Flume After Final Shoulder
Grode Established.

SLOPE DRAIN APPLICATION

SECTION BB

TEMPORARY SLOPE DRAIN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

TEMPORARY SLOPE DRAIN
AND SOD FLUME

Names. Dates

Approved By
= L0 ML e

Orawn By State Dralnage Engineer

Checked By Revision No. Shoet No. e Mo

FHMN.A, Approved:  /0/07/80 94 fof | /OO




I—. B Trash Retainer Fence \ _——— 0il Skimming Baffle

’//ﬁ /Sund Cement Rip Rop
- ; H D o—l
B g / OWeiri\ T —

- Varies /{ .
\ — 1t (12 A
Earth Bottom ! N Std. )
Qutfall ! r T ket it = L-l -
I
i

I Sond Cement Rip Rap -

Sand Cement g
A Rip Rap

Varies
( Length Of Endwall, Std. )
Lo
>

\ e

7 )
\
| | Ditch Slope And Bottom Treatment D ‘—]
s As Cailed For In Plans  —__

0L

20X |

b —~ . .
P
g L5 PLAN VIEW
e
- PLAN VIEW L Varies
6.1 Min. | Oit Skimming Baffie (3 mm Aluminum
5 Varies (7.2 Min.) (See Pilans) . - Sheet, 0.9 High ). Post Spacing Varies
See Design - N Top Of Fence 305 .
£ _ Vories Aluminum Chain J Top Brace " (1.8 Max. ). Sheet To Be Mounted With .
wote 72— P——ﬁ” Link Fabric (50 Mesh)_ /17 Above Weir Crest Three 6 mm Bolts And Six Washers, Each |—° € Crown Frevotion of Cumvers
J (2.4 Typ. & Max.) / i ¢ N
i v — H.W. WS Posf."“‘“"‘) § Unless Shown Qtherwise In The Plans
—~ === t =
3 3 300 Min.
S
Bottom Sl a Normal Ditch Bottom
~ Normal Water -
An T . See Design Note ¥/
#i i 0.9 Min.
1 et
i B iy Al Posts 2 Bottom Of Basin
L-d [y
Bottom Of Basin ‘ ?O FVC Pipe Stilling Basin
Varies .L. To Match
SECTION AA SECTION AA Normal Ditch Bottom

Post ( Spacing Varies, 2.4 Max.)
Aluminum_Chain Link ,){(
Fabric {50 Mesh)

1'Varr'es (2d 5td.)

B
R .
‘: I N 2 Varies Norma/sDI;f:g
o - (300 Min.)
~ ™~ ~ S~ Norma! Ditch
o —— =g
-g Tensionj 0.9 Min. — Q.
Wire All Posis
> 3 N
. SECTION CC I¢ 4 Stope
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
. Basins should be as deep as practical with a minimum depth of 0.6 meter. 1. Fence materials shall be aluminum or concrete only. {. The cost for Type A and Type B trash retainer and sediment basins
i H i ipi STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
2. In Type A, when the fop of endwoil is below high water, fence also will be 2. Aluminum posts shall be 75 mm diometer minimum. Aluminum rail braces shall jzg”;g?fluggﬁf:foff sorV;o’r a;’é‘)rggé V;e/;cl./rgg, ::cf;v/s;sfbﬁlg,afﬁegngorf% srt;gp ROAD DESIGN g
required along the top of the endwall. b: /gcai;"ordancgf://rgéndzgl 45/5./ Corf)cr;efebpojé‘: gndcoraé/iraces 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 accordance with Index 45i. All posts to be set in concrere. price for Sediment Bosins, Each. Cleanouts as called for in the plons
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, ond tied to shall be poid for under the controct unit price for Sediment Basin TRASH RE TA/NER AND
sholl be constructed without stilling basins. posts and braces af 150 mm centers. Cleanouts, CO. S E D / M E N -,— B A S / N
4. In Type B, the 150 mm PVC pipe shall be constructed unless shown otherwise in 4, For odditional details on fencing, see Index Nos. 45/ and 452.
the plans. 5. All basin slopes to be I: | uniess detailed otherwise in the plans. il 2otss I Approved By
Desionea By | WuR 05/74
6. Sediment basins to be constructed prior to commencement of upland o B A_M_M‘W
constuction. Maintenance and cleon out fo be by the Contractor until o m.:a ) 06,74 |_Fovision Ko, :::: :ﬂw, Mr::. o,
acceptance of project by the Engineer. Poced B :
FHWA. ADproved:  10/07/80 94 fof | / O/




[ . . . FLOW RATES (m>/min.) 3
7 - NOTE: Spacings shown in this charf are based on -
generalized conditions and should be adjusted Very Light <8
based on actual site performance or hydraulic .
computations. Light >8 <6
Moderate > <24
Heavy > 24 <40
Very Heavy >40 <64
6 ;
|l LEGEND
. iow SOILS
Soils Cohesive Non - Cohesive
Firm Loom Fine Sand
Clay Sands Course Sand
5 Clays Gravels e
Haordpans Sandy Loam
Silt Loam
-
* 4
<
-
[
s
12
3
2
\ Consider Use Of
Temporary Sod
! \

5

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

30

45 60
Spacing (In Meters)

CHART I

90

105

120

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BALED HAY OR STRAW
BARRIERS AND SILT FENCES

Nomes Oates Approved By
Designed By EGR 02/80
Drown 8y HSD 09/82 Stote Drainage Efginesr

Checked By NG 09/82 | Revision No. Sneet Mo, index No,

FH.W.A. Approveds  09/23/82 94 lof 3 / 02




11 I

: : ’\

]

1 Loose Soil Placed By

Shovel And Lightly

e
-/ \— . j i PLAN Compacted Along Upstream
K Edge Of Bales.
Ditch .
s Anchor Bales With 2

W /,a
3 Apron RN
%;§_ Curb & Gutter ;» \\\1‘\\\& S Curb & Gutter

T
o S/dewa/k 7 Sod ( : ? ]
\." s

Soalimbim
AR

q\\\

Stakes Per Bole

P
PARTIAL INLET COMPLETED INLET DITCH BOTTOM INLET "} 300 Win. Recommended
Anchor Bales With 2 Stakes Fer Bole ELEVATION
PROTECTION AROUND INLETS OR SIMILAR STRUCTURES
Spacing: Bale barriers for paved ditches should be spaced in accordance with
Chart I, Sheet 1 of 3, Index No. 102
. . BARRIER FOR PAVED DITCH

Type A Or B Fence

mERas!

Note: Bales to be staked at the
e H direction of the Engineer.

Woven Filter Fabric In Absence Of
Established Grass ( Approx. 3.6 x 3.6 ).
Secure Edges By Entrenching And g ———— — — — q
Extend Under Bags and Bales. Fabric r

Shall Meet The Requirements Of

Section 985 Of The Standard

Specifications. Cost Of Fabric To Be
Included In The Confract Unit PM
For Hay Or Strow, MT. !

¥

Loose Soil Placed By Shovel And
Lightly Compacted Along Upstream
Face Of Bales.

BALES BACKED BY FENCE

Limits OF Construction /5.0 On Centers (Typ. ) Loose Soil Placed By Shovel And Lightly lg Loose Soil Placed By Shovel And Lightly
F\‘ Sod As Required Compacted Along The Upstream Edge gﬁ”"spaf’e‘j Along The Upstream Edge
ERER ales.
; Silt Barrier N T PLAN Of Bales.
=t Sl — == -] PLAN
L. 15.0 Max _L 15.0 Max. | Anchor Bales With 2
! T“" —_ Stokes Per Bale Overlap Ends
} P
1 - v
T - .
I Fill Slope
_ 4 —Sod " Ditch Bottom Inlet 1 I X
%; — —at— € Medion Difch ELEVATION 1.5 300 Min. Recommended /7~_5 300 Min. Recommended
=t () - R e TO BE USED AT SELECTED SITES WHERE THE NATURAL Typ- yp.
— /5.0 Max. _“_._ 15.0_Max. - Ditch GROUND SLOPES TOWARD THE TOE OF SLOPE Anchor Lower Bales With 2 Stakes Per Boale.
I Anchor Top Bales To Lower Bales With 2 Stakes Per Bale. Anchor Bales With 2 Stakes Per Bale
. i3
Crass Drain ——u = m ELEVATION ELEVATION
3 - - Application ond Spocing: The use of Types I & II bale barriers should be limited to the
I ’ conditions outlined in Chart I, Sheet | of 3, Index No. 102
L /5.0 Mox. /5.0 Mox. ) . Flow
’ e Fodvaii e Silt Barrier Boles To Butt ‘ N TYPE IT TYPE T
== :;;m: - T === . 7\-
/ | ] BARRIER FOR UNPAVED DITCHES
PLAN Loose Soil Placed By Shove!
Sod 1 ™ ; And Lightly Compacted A
Limits OF Construction Anchor Bales With 2 nd Lightly Compacted Along
Stakes Per Bale 1.8 The Upstream Edge Of Bales.
Min Firs
il Slope
DITCH INSTALLATIONS AT DRAINAGE STRUCTURES PANGIAE GENERAL NOTES STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
ELEVATION
70 BE USED AT SELECTED 5’775,5 WHERE THE NATURAL I. Stakes shall be 20 x40 x 1.2 or 25 @ wood. Stakes of BALED HAY OR STRAW BARRIERS
GROUND SLOPES TOWARD THE TOE OF SLOPE other material or shape providing equivalent strength may
AND SILT FENCES

be used if approved by the Engineer. Stakes other thon
wood shall be removed upon completion of the project.

Nomes. Dotes

Approved By
Dasignes By | WiR 5/74 J a % W

BARRIERS FOR FILL SLOPES E—— 2 T W e g

Checked By HLB

F.H.W.A, Approved: 0707780 %6 2of 3 /02




Post Options: Softwood 65 Dia.
Softwood 50 x 100

Hardwood 35 x 35 |_
Steel 2 kg/m Min. -

¢
S
=
N
o
D
S

gal

i

Conformance With
Sec. 985 FDOT Spec.)

/

1.8 Max. J;
(0

————Vert

/

[ Optional Post Positions — o,
Filter Fabric tin \r\,//‘
—————Filter Fabric

Silt Flow

Principle Post Position
( Canted 20° Toward Fiow )

Optional Post Positions —_

Poultry Mesh (20 Ga. Min. )
Or Type A Fence Fabric
(index No. 45! & Sec. 966

Softwood /00 Dia.
FDOT Spec.)

Softwood 100x100
Hardwood 75 Dia.
Steel & kg/m Min.

Post Options:
3 Max.

Principle Post Position
( Conteqd 20° Toward flow

Vertical

Poultry Mesh Or
Type A Fence Fabric

ELEVATION

Silt Fence

SECTION

TYPE II SILT FENCE

1500 Or More

To be used af most locations

Silt Fence Protection
Around Ditch Bottom infets.

Do not deploy in a manner thot siit fences will act as a dam across permanent flowing
watercourses. Silt fences are to be used at upland locations and turbidity barriers
used at permanent bodies of water.

SILT FENCE APPLICATIONS

Note: Silt Fence fo be paid for under the contralt unit price for Stoked Silt Fence (M),

/ Filter Fabric

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

S |

Silt Flow

SECTION

ELEVATION

TYPE IV SILT FENCE

To be used where lorge sedimenf foads are onticipafed. Suggested use is where filf siope
is 1:2 or steeper and length of slope exceeds 8 meters. Avoid use where the detfained
water may back into travel lanes or off the right of way.

Silt Fence

Silt Flow

Note: Spacing for Type II Fence to be in
gccordance with Chart I, Sheet | of 3

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BALED HAY OR STRAW
BARRIERS AND SILT FENCES

Nomes. Dotes. Approved By
Designea By | RAA/CIA 09/85
Drawn By LRE 09/85 tate Droinoge Engifer
Checkes By RAA 10785 Ravislon No. Shast Wo. \ndex No.
F.HW.A. Approved: 9% Jof 3 /02




Slotfed PVC Connector Pipe
{ Metal Collor Reinforced ) \

8 mm Viny! Sheathed EAW Steel Cable
(4445 kg Breaking Strength) With
Galvanized Connectors ( Tool Free Disconnect )

Closed Cell Solid Plastic Foom
Flotation ( 200 Dia. Equiv.) (248 N/m
Buoyancy }

(0.5 kg Nylon Reinforced -
PVYC Fabric ( 2100 kPa Test )3
P

Stress Plate
) S

¢

C Fabric ( 2100 kP
8 mm Gaivonized Chain PVC Fabric (2100 kP

0.5 kg Nylon Reinforced

Test ) With Lacing Grommefs)

A

—~— 16 mm Polypro Rope

Closed Cell Solid Plastic Foam
Flotation (150 Dia. Equiv. } (175 N/m
Buoyoncy )

Post ( Options: 50 x 100 Or
___65 Min. Dia. Wood; Steel
2 kg/m Min. )

——— 0.5 kg Nylon Reinforced

{275 kg Breaking

TYPE IT

Dp

D, =1.5 Std. (Single Panel For Depths I.5 or Less ).

D, =1.5 Std. ( Additiond! Panel For Depths >1.5).
Curtain To Reach Bottom Up To Depths Of 3.0 meters.
Twol 2) Panels To Be Used For Depths Greater Than

3.0 meters Unless Special Depth Curtains Specificaily Called
For In The Plans Or As Determined By The Engineer.

NOTICE: COMPONENTS OF TYPES I AND II MAY BE SIMILAR OR IDENTICAL

TO PROPRIETARY DESIGNS. ANY INFRINGEMENT ON THE PROPRIETARY
RIGHTS OF THE DESIGNER SHALL BE THE SOLE RESPONSIBILITY OF
THE USER. SUBSTITUTIONS FOR TYPES IAND II SHALL BE AS
APPROVED BY THE ENGINEER.

FLOATING TURBIDITY BARRIERS

L T<
7
— Proposed Toe Of Slope

Existing
Causeway

Shore Line

L3003

Typicd!

!
\ Current
1

Structure Alignment

NOTES:

I. Turbidity barriers are fo be used in all permanent bodies of woter regardiess of water depth.

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

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

4. Novigation may require segmenting barrier during construction operations.

5, For additional information see Section i04 of the Standard Specifications.

Strength ) o

o

6 mm Gaivonized Chain f

S

]

Q‘\, .|
LEGEND

. Pile Locations

Y2771 Dredge Or Fiil Area
- Mooring Buoy w/Anchor
- Anchor

Barrier Movement Due
<> To Current Action

A%
2%

A Q

32

————————— kel
Shore Line
Limits Of Const.

Turbidity

Barriers

Note:

Turbigity barriers for flowing streams ond tidal
creeks may be either floating, or staked types
or any combinations of fypes thot will suit site
conditions and meet erosion control and water
quality requirements. The borrier 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 ond/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

PVC Fabric (2100 kPa Test)

—ooos STAKED TURBIDITY BARRIER

GENERAL NOTES

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

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

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

TURBIDITY BARRIERS

Nomes Dotes Approved By

Designed By | RAA/CJA 9785

Orawn By LRE 9/85 Stote Droi

Chacked By RAA 20785 Revision No. Sheet Ho. ingex No.
F.HW.A, Approved: 94 fof | /03




——Low Point Of Sag

Sod To Toe Of Front Slope When _Sodding ( Overlapped ) See

Algebraic Difference In Roadway “Overlapped Sod Flume (Below )
Grodes Exceeds 4%

Emulsified Asphait Muich-
g 60 \ 30.0 Min.
kol N

30.0 Min.

r
e il M ) g e g e NP
%}77 7 7 g]

f

——Emulsified Asphalt Mulch
- Shoulder Point

]
777777 800 Sod Strip~—" ¢ 4:7 L_»A L
— |
Q
ﬂ 7 _Emulsified Asphalt Mulch
,,,,,/I, __ 7}; S = — - I = [
Shouider Point - Emulsified Asphalt Mulch— Use 1.2 Shoulder Pavement And 800 Sod Strip When Negative
~——>Same As Above Grode Intersects Postive Grode And Algebraic Difference In
Low Poini OF Sag Roodway Grades is 2% Or Greater; When Algebraic Difference

/n Roadway Grades Is Between [% & 2%. Use 800 Sod Strip Only

/— Same As Above 5.0+
f
1B Lo a

/ 30.0 Min. ! 30.0 Min. .
I,,, AL J‘ - Shoulder Point
7 77 4 7
Shoulder Pavemenfr/ > \
8 In Absence Of Shoulder Pavement On Existin
g
- t [ Divided Roadways, Construct Shoulder Pavement
Some As Above.

: / P Shoulder Pavement

77 7 /A 7

Shoulder Point

) ~ Same As Above

15.0¢
¢ L> B Temporary Berm
*/ 1.2 Shoulder Pavement Or 800 Sod Strip \
) (See Notation Above)
| Rooaway | [ |Sod | Sodding ( Overlapped ) 25% Lop

Shoulder Point

’ - 3.0

Staggered Joints Between
Upper And Lower Layers

SECTION AA TRANSYERSE SECTION LONGITUDINAL SECTION
( Symmetrical About €)
OVERLAPPED SOD FLUME

1.2 Shoulder Pavement Or 800 Sod Strip
{ See Notation Above)
r@‘ Rogdway i 6 Sod | Sodding (Over/apped)qr_
o
4 ’ Shoulder Point
Shoulder Point
SECTION BB

( Symmetrical About €)

SHOULDER AND SLOPE TREATMENT IN SAG VERTICAL CURVES

SHOULDER AND SLOPE

Shouider Point X

1.2 Shoulder Pavement
See Taoble Below
For Application

RURAL UNDIVIDED

RURAL DIVIDED

—— 1.2 Shoulder Pavement-See Table BeEw For.
Application, Some Applies To Low Side On T~

Outside Edge Of Pavement For Facilitie T
———— ——— _ ____With Unpaved Shoulders:
TTe—

Shoulder Pavement
(See Notation Above)

—
Shoulder Point — ™ ~_

CRITERIA FOR PAVING SHOULDER ON DIVIDED AND UNDIVIDED FACILITIES

Design Speed { km/h )|

Radius Of Curve

50
60
80
100
105
Hno

250.0 Or Less
350.0 Or Less
435.0 Or Less
580.0 Or Less
580.0 Or Less
875.0 Or Less

Notes:

(2) If outside shoulder is paved as designated

(1} Shoulder Pavement is required on all curves
meeting the criteria tfabulated. For curves
not meeting the criteria, shoulders are fo
be paved where erosion of the shoulder is
evident or anticipated.

bike lane, the pave widfh within curves
shall match the bike lane width.

TREATMENT FOR SUPERELEVATED ROADWAYS

SEEDING RATES (kg/ha) FOR NEW SHOULDERS AND SLOPES*

GENERAL NOTES

1. Erosion control details are applicable to new construction, reconstruction

and RRR projects. Project requirements for shoulder pavement and
sodding that exceed the limits of this standard fake precedence.

2. For sodding adjocent to ditches and af headwalls, see Index No. 281.

3. All front slopes steeper than I: 3 are to be sodded.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

EROSION CONTROL DETAILS

ZONE I ZONE I
COASTAL INLAND COASTAL INLAND
rvee oF seep | hem L e | L S e | R e |
Nov. Mar. Oct. Mar. Dec. Feb. Dec. Feb.
PERMANENT GRASS
Unhulled Bermuda 22 22 22 22 22 22 22 22
Bahia Argentina Or Pensacola 90 30 90 90
" QUICK GROWING
Brown Top Millet 20 22 22 22
Annual Rye Gross 22 22 22 22
Tg;,/;L ngéOTi%\EMS 44 14 134 134 44 44 134 134

FOR PERMANENT CONSTRUCTION

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. I05 for zone boundaries and seeding rates for shoulder reworking.

‘Nomes Dates

Approved By
Dealgned By HLG 04/75
Orawn By State 'alnage Engineer
Checked 8y oca 04/75 Revislon No. Shost No. dox o
FHW.A. Approved:  10/07/80 9% lof | / 04




Edge Of Any Existing Tl Reworking Width Called For In The Plans ( Shoulder Width Plus 600 Min.)

Or New Pavement N Width For Payment Under Reworking Shoulder, M2 .
Edge Of Any Existing Excovated Turf And Topsoil To Be Used 800 See Fattern Detail S
eed And Mulch ( See Gen. Note No. 5)
Or New Pavement — ——__ 400 For Filling Voids And Low Areas At 80 mm Or More Resurfacing /(I t —
Edge Of Pavement (Gap For Drainage ) Sod ( Avg. Depth 40 mm}  Seed And Muich Plus Either Emuisified

/A

Asphalt Muich Or Latex Mulch

Varies, 600 Min.

egs Sod Blocks Shall Be
______________________ / Existing Shoulder Placed With Staggered
_________ 7 400 Transverse Joints

~~— Saivaged Turf And Topsoii

____________ Excaovated Turf And Topsoil
‘‘‘‘‘‘‘‘‘‘‘ (Gap For Drzllinage)

Exist. Turf And Topsoil To Be Excovated - ) \\

Sod Trench - < 4
S 7

Varies

Edge Of Pavemenf—/

And Replaced With Fill ~

__________ 1 TRENCH OPENING PLAN VIEW I
____________ J TN
0 PATTERN DETAIL SHOULDER BUILD-UP METHOD -
Greater Than 40 mm To coyr T~
Less Than 80 mm Resyrfacing £dge Of Any Existing 9 Reworking Width Colled For In The Plons { Shoulder Width Plus 600 Min. ) R
/ Or New Pavement \ /L Width For Payment Under Reworking Shoulder, M2 o
Backfill { Excavated Turf And Topsoil) ,( 800 §ee Pattern Detail Seed And Muich ( See Gen. Note No. 5)
80 mm Or More Resurfacing

Seed And Mulch Plus Either Emulsified
Asphalt Mulch Or Latex Mulch® L Varies, 600 Min.
f

// ‘ Sod ( Avg. Depth 40 mm)

Sod ( Avg. Depth 40 mm ) S~ \}

( May Require Fill Under Sod To CRITERIA FOR USING TREATH ~
Attain 25 mm Drop Off At Edge Of . EATMENT TYPE R+l
Pavement ) Project__. } _____________
» /s resurfacing, widening and resurfacing or construction of shoulder pavement % L. TTEEm e
-~ COMPLETED SHOULDER e is rural or is urban without curb and gutier Shoulder Reworking T T T T ———_ -~
.o . “ Mix To Depth Indicoted ~e
® hos good existing soil and turf with no significont shouider erosion (/solated In Specifications Or Plans S~

areas of significant erosion will require additional special tregtment. Where
poor soil and/or turf conditions exist shoulder reworking, Type R-2, should

lied. ~
be applied. ) SHOULDER REWORKING METHOD T~
TY P E R - I e resurfacing build-up is greater than 40 mm fto less than 80 mm T
CRITERIA FOR USING TREATMENT TYPE R-2
*Emuisified Asphalt Mulch Or Latex Project_. ) .
Muich May Be Deleted For Low Volume is resurfacing or construction of shoulder pavement
Excovated Turf And Topsoil To Be Used Roadways ( ADT Less Than 1600 ) Or 7 rural or f‘? u‘rban u./ifhouf curb and gutter
Edge Of Any Existing For Flushing Along Edge Of Sod; Excess Where Shoulder Pavement Is Constructed. has good existing soil and turf

resurfacing build-up is 80 mm or more

Or New Pavement Material To Be Uniformly Distributed

Over Shoulder (Gap For Drainage )

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

GENERAL NOTES

[
I ~
| AN . . . .
~ 1. Specigl attention is to be directed to the construction
!
7 M Sod Trench of the required 25 mm drop-off af edge of pavement.
} 2. Fertilize entire unpaved shoulder and front slope
1t itch.
: TRENCH OPENING SEED/NG RA TE SEEDING RA TES (kg/ha) to toe of siope or bottom of ditch.
——————————— o ZONES PR 3. Topsoil obtained from ’porrow pits or other sources
- may be used in lieu of excovated furf and tfopsoil when
ZONE T ZONE I ec%nonf)ical/y feasible. No add;'n'ona/ payment will ber ,
ol g ted .
COASTAL INLAND COASTAL INLAND made for substituting topsoll for excavated turf or topsoi
40 mm Or Less Resurfocing & TYPE OF SEED 4. Payment for excavation of furf and fopsoil and for
Mar. Nov. Mar. Oct. Feb. | Dec. Feb. Dec. backfill of this material under Types R-land R-3, is
/( to to to fo fo to to to to be included in the contract unit price for Sodding, M2.
Nov. Mar. Oct. Mar. Dec. | Feb. Dec. Feb. 5. Payment for reworking shoulders, sholf include the cost
for those seeding and muiching operations within the limits
PERMANENT GRASS for reworking shoulders. Materials ( Seed, Mulch, Fertilizer
I L ; !
Unhulled Bermuda and Water ) and Sodding shall be paid for as separate items.
: 7 r " ” ” 7 " ” Reworking shoulders shall be paid for under the coniract unit
{ \ Sod ( Avg. Depth 40 mm) S~ Bahia Argentina Or Pensacola 34 34 34 34 price for Reworking Shoulders, M2.
i CRITERIA FOR USING TREATMENT TYPE R-3 T QUICK GROWING )
| Project___ Brown Ton Willet 22 2 P STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
| : . P . . n Top Mille RO\
___________ | COMPLETED SHOULDER * is resurfacing, widening and resurfacing or construction of shidr. pavi. a2 AD DESIGN
o is rural or is urban without curb and gutter Annual Rye Grass 22 22 22 22 gHOULDER SODDING
e has good existing soil and turf with no significant shoulder erosion TOTAL KILOGRAMS PER HEC.| 39 39 67 73 39 39 67 73
{ isolated greas of significant erosion will require additional special - AND RE WORK/NG ON
treatment. Where poor soil and/or turf conditions exist shoulder Note: The seeding rates shown in this table apply only when seed is spread by an / T
reworking, Type R-2, should be applied. } approved mechanical spreader meeting the requirements of Section 570 and EX SW“ING FA C/L/T/Es
N A
TYPE R -3 o resurfacing build-up is 40 mm or less 577 of the Standard Specifications. o pa oyepers Risehi { éz :K Z
Drawn By HSD 09/07/84 State Orainoge Engineer
cnecked By £GR 09/07/84 | _Revision Ho. Sheet Mo. ndex No.
FHW.A, Approved:  09/2/84 94 fof | / 05




Approach Length

i sis  ]
LR L,
3
2
L5
~
W
[
[
| |
1
Jp——
o
o
-
[

1 1 1 1 1 i 1

I

1
I | |R
A [
| 1
/5.0 Std. : I
g 1 Lagks
@ 2 1 i
52 Construct Paved Turnout : : H
~ N (Index No 515). Mgy Be — T &
Slope To Drain s & Deleted If Approved } :
';3 g By The Engineer. } 4‘
53 Lo
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GENERAL NOTES:

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

The Contractor may propose an olternative technique to minimize
offsite tracking of sedimeni. The olternative must be reviewed and
approved by the Engineer prior to ifs use.

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

Aggregates shall be as described in Section 90! excluding 90/-2.3.
Aggregotes shall be FDOT Size #]. Other sizes contain excessive
small size aggregate which would track off project and are unsuitable.
#2 aggregate may be substituted only with approval of the Engineer.

The sediment pit should provide a retention volume of 252 cubic
meters/hectare of surface area draining to the pit.

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

4.5 x 150 = 2m’ 9.0 x 15.0 = 4m’

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

The swale ditch draining the STPD sholl have a 0.2% minimum and
o 1.0% maximum grade along the STPD and fo the sediment pit.

Mitered end sections are not required when the temporary
sidedrain pipe satisfy the clear zone requirements of Index No. 700.

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 fo [imif the mud fracked.

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 area utilized for the STPD: including but not limited

to excavation, grading, temporary pipe ( including MES when required ), filter
fabric, aggregate, paved furnout { including asphalt and base construction J,
difch 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, MT. Silt fence shall be paid for under the contract
unit price for Staked Silt Fence, M.

The nominal size of a standard STPD is 4.5 x 15.0 unless

otherwise shown in the plans. If the volume of entering and exiting
vehicles warrant, a 9.0 width STPD may be used if approved by the
Engineer. When g double width (9.0) STPD is used, the pay quontity
shatt be 2 for eoch location.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SOIL TRACKING PREVENTION DEVICE
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Nomes Dates

Approved By
Designed By Coum 11794 ! fs fzg !
Drown 8y JoT 1/96 tor Englneer
Crecked By CRH 1/96 Revision Mo Sheet No. ep——
F.HM.A, Approved: 9% lof | /06




STANDARD CRITERIA

uv
CLASS *QQ APPLICATION STANDARD A 0. S. GRAB TRAPEZOIDAL MULLEN ELONGATION SEAW RESISTANCE | FitTRATION FLOW
A\ DESCRIPTION INDEX PERUEABIITY | - Ronge TENSILE PUNCTURE TEAR BURST STRENGTH | (Min. Allowed ) |  EFFICIENCY RATE COMMENTS
1A,
NO. STRENGTH 2 Time 3.
cm/sec mm N N N N/mm % N % (Hrs. ) % L /Min.
D-1 Revetment ( Special } Ix102 *0.425-0.212, nz 5i0 220 3.447 15-30 1000 80 500 - - Woven Monofilament only
Revetment { Standord )
Cyclopean Stone
D-2 | Articulating Block 1x10°2 *0.2)2-0.150 880 355 220 2.206 15-50 800 80 500 — — Woven Monofilament only
Gobions
Rock, Rubble, Broken Concrete 281
Underdrain Trench Wrap 286
French Drain 285 . _ . When placed adjacent to temporary sheeting which wiil be
D-3 " y 1x10°% *0.212-0.150 400 200 155 0.965 50 360 80 150 removed, the filter fabric shall meet the requirements of D-2
Sheet Piling Filter (Min. ) fabric.
DRAINAGE Filter Fabric Jocket ( Culvert) 280 ]
(D} Slo, R
pe Pavement ( Sand-Cement } o
D-4 -2 R 50 720 80 150 - Non-Woven only Min. Thickness 90 Mils
Ditch Pavement { Sand -Cement ) 28/ Ixi0 *0.212-0.150 a0 220 55 24 (Min.) ” v ’ '
Mechanical Stabilized Retaining Wail
b-5 Cast-In-Place Retaining Wall 1xi0°* * 0.212-0.150 400 220 75 L ( ,,45 (,), ) 60 & %0 o o
s
Slope Pavement { Concrete ) . . .
D-6 Diton Favement { Conrete ] 26 Ixi02 *0.212-0.150 800 220 155 1.24/ (;3/(,77 , 720 80 150 - - Non-Woven only  Min. Thickness 120 Mils
D-7 | Underdrain Filter Sock 286 — *0.2/2-0.150| ** 220 -— — 0.689 — — — — — — See Standard Specification 948
EROSION E-l Staked Silt Fence 1x1072 NA 400 - /55 1.241 15-40 360 80 500 75 1.136
(E) E-2 | Wind Screen 103 1x10°2 NA 400 — — — 15-40 360 80 150 — —
STABILIZATION| R-1 | Reinforcement Ixi07 0.600 880 400 400 1.448-2.965 15-40 800 80 /50 — —
(R) R-2| Separation 1x107 0.600 800 355 220 1.999 15-40 720 — — — —

(1) Type refers to FDOT class and application.

TABLE |

Test Unit Test Method
Permeability cm/sec ASTM-D-449/
A0S U.S. Sieve No. ASTM-D-475/
Grab Tensile Strength N ASTM-D-4632
[*¥*Boll Burst Test N ASTH-D-3787 ( tested wet )]
Puncture N ASTM-D-4833
Trapezoidal Tear N ASTM-D-4533
Mullen Burst N/mm? ASTM-D-3786
Elongation X ASTM-0-4632
Ultrg Violet Resistance X Retgined ASTM-D-4355

In Strength

Filtration Efficiency X ASTM-D-5/4/
Flow Rate L3/min. ASTM-D-5141

* See DESIGN NOTE No. 3

** See TABLE Ibelow

GENERAL NOTES
Specifications for geotextiles are Section 985 or the Section identified by
the specific application. Physical criteria for each application is provided
by this standard, in conjunction with those sections.

2. Allvalues are MINIMUM AVERAGE ROLL values in the weakest principal

direction unless otherwise stated.

3. Range of values do not preclude the responsibility to design the fabric

bl

to the insitu materiols and conditions.

Unless specifically restricted in COMMENTS column, any type of material
may be used.

DESIGN NOTES

The Designer shall review this criteria and odjust the values os
necessory to satisfy project requirements. These adjustments shall be
called for in the plans or contained in the project special provisions.
( See design note 3.)

. U V Resistance: The value represents the percent of minimum textile

strength refained ( ASTM-D-4632 ) ofter weathering per ASTM-D-4355
for the test period ( hours ).

. A. 0. 5. Design Guide.

Soil with 2 50% passing 0.075 mm sieve, A. 0. S. Range is 0./50-0./06.
Soil with 2 I5% but < 50% possing 0.075 mm sieve, A. 0. S. Range is 0.212-0.150,
Soil with < I5% passing 0.075 mm sieve, A. 0. S. Range is 0.425-0.212,

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

GEOTEXTILE CRITERIA
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Top Stob Reinforcing:.

Suppiemental Bar A Or B

@
@ L
. sl. g
€ Type A Or B R/serﬁ\{ 218 % AT TOP SLAB
@ P X —
¢ Type A Or B Riser — : Q M I -9 /I'| ~
- 4 i)
2 Additional Bars A ) ! Bars A Short W_ay 1o i o- ssu Hoop Bars Optional Shear Key/ @0 /‘“ 85 <
(See Section B-8) (= ?
@ 125 0. C. | L- (2 Lap Splices Permitted ) walt Reinforcing<TL 11 ]
Perpendiculor Bars A 4 =P ~> 15 Hoop Bar ?_ B8 off feintoreing ™ Shear Key
(See Section A-A) _ 5] ° [l
A - ‘ A 2 Additional Bars 8 —-— —- J 10" Draft—"| | L NOTE: Variations in shear key dimensions
L 6‘.0. J @ 125 Max. 0. C. Each wil/.be p‘ermifred subject to the
- T N + c§5 - Side Of Opening T - Engineer's approval.
2- 25M Each Way L \0(5) Reference Axis You
Placed On Top Of N2 ! it | 2 Additional Bars A 10° Draft~,| |
Bars A And B At 45 T e 25 0.C. 40% gs| Shear ey
\ ] < Optional Shear Key\ \ F u:; l
Parailel Bars B (See Section A-A)—) == (ng‘: BSELC??‘?,, V[/ga_yB) E*— L\
o
Slo S PN Y 'y .
TOP SLAB REINFORCING STEEL DIAGRAM TOP SLAB REINFORCING STEEL DIAGRAM Sk NI %1 AT BOTTOM SLAB
N N ]|V E j Botfom Siab Reinforcing
2 S S & L '
8 7 5 (38
< E:g: N N < a SLAB TO WALL DETAILS FOR PRECAST ALTERNATE WITH 200 WALLS
= 2 N
S .| & 2| ois ol S Sgl e .
= 050 (Typ. } < 3
RORFI R /5 @ 305 BW HR KRN ISM & 305 BW 821 28
§ PRGNS . g ( Horizontal Bars 2 nr T ( Horizontal Bars £Vl 8 g
S g &3 %8 Bors A /%.’;0 50 Continuous Around {$ c& %8 U— gonﬁnuoqu Around ;é 'Z ]
Sam | XTI| LK _A142Y Corners For ] = x| orners For 32 S8
z < ‘ \ 1200 Rectangular Risers) § § Bors A\ __||1.30 Rectanguiar Risers) &% :’,"7:
€2 a a BLh < .2 9- I5M Ties @ 305 0.C. .
L2 % =l 2-Extra I5H B i) Nk ~3 (See Section) Rotate 15M Bars As Required
$3 |9 | =g Lach side Ang < W i . e 85 [5M Ties @ 305 0.C. To Maintain Cover
2 z q~ 200 Bars B Above Opening IS gl 9~ i Vertical Wail Reinforcing ® > f I5M Peripheral
111 - - Lot e
N §3 MVZﬁ_J%M $ £ £2 W (See Table) S8 e
Q o= = Q
<2 A /5M @ 305 0.C @ QU g~ <R
e .C. Iy . .
© g o H ‘7 Each Way @ 3| ole Extra Reinforcing Horizontal Wall Reinforcing o &
S| 3n 1 S s 83 At Opening |~ (See Table ) ] I5M Peripheral
&3 gl g RN (See Note) g <3 Beinfoom
o & < < N einforcement
84 H | 200 2 g i L200 &4
o = 'S 3 o2
[ 1 £
! if e I 7 N ! i J\;\fk Wall Reinforcing
Bors B 9 Bars A
3 . Bars A or. 8 Bars B SECTION C-C
33 ALTERNATE A 58 ALTERNATE B
e - 2 SECTION B-B
=i SECTION A-A Sle o SPECIAL TOP SLAB *
B|& *kNOTE: When the inside diometer of a round structure is 8|vs NOTE: Provide extra reinforcing each side of each opening at
Bi< N

not more than 450 larger thon 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 1200 mm diometer and smaller (Alt. A) and

1050 mm square { Alt. B) are designated Type P. Larger stondard strucfure
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 concrefe. Precast and
rectangular structures ( Alternate B) shall be constructed of reinforced

concrete only.

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

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

Top and floor slab thickness and reinforcement are for precast and cast in
ploce construction. Top and floor slabs shall be of Class IT

concrete. Concrete as specified in A.S.T.M. C-478 (27 579 kPa) may be
used in lieu of Class ITand Closs I concrete in precast items manufactured
in plants which are under the 'Stondard Operoting Procedures' for the
inspection of precast drainage products.

. Al reinforcement shown is A.S.T.M. A6I5, 400 MPa steel, either smooth or

deformed. Equivalent area 300 MPa steel or 450 MPa welded wire fabric
may be substituted according to Index No. 20l

reinforcment removed by the opening and provide the

same area of reinforcment above each opening at 75 mm

maximum spocing 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 uniess
otherwise shown in the plans or other standard drawings. Alf. 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 standord
drawings.

Rectangular structures may be rofated 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

shatl be straight embedment.

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

precast circular units manufactured under ASTM C-76 or ASTM C-478. Horizontal
steel in rectangulor structures shall be lapped a minimum of 24 bor diometers af
corners.

s

75 mm maximum spacing equal to half the grea of vertical

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 siab of the Alt. B riser when

used with the Alt. A box. Each fillet shall be reinforced with 2-15M bors.

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

Index No. 201

project drainage.

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

. Units larger thon specified standard may be substituted at the contractor's option
when these units will not cause or increase the severity of utility conflicts. Such

Jarger units shall be furnished at no additional cost to the Department. Lorger

Alfernate A units connot replace Alternate B units without approval of the
Engineer. This note applies to this Index only.

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

details see Index No. 20/.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRUCTURE BOTTOMS
TYPE J AND P
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SLAB DESIGNS

- SQUARE AND RECTANGULAR STRUCTURES

(ALL SLABS 200 THICK - 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 5LAB | SLAB
SCHEDULE SCHEDULE SCHEDULE SCHEDULE SCHEDULE SCHEDULE (2 WAYS)
DEPTH DEPTH DEPTH DEPTH DEPTH i DEPTH DEPTH | THICKNESS SCHEDULE
SIZE: 1067 x UNLIMITED (1050 x UNLIMITED ) SIZE: 1829 x 1829 (1800 x 1800 ) SIZE: 2438 x 2438 (2400 x 2400 ) SIZE: 1067 (1050)

20./5 <8.85 _ 8 1 =20J5-12.20 8 20./5 <0.90 ] 20.5 <0.90 D 20./5 <0.90 0 20./5 <0.90 D | 20.5-12.20 _ 200 c

8.85-12.20 c B - | [ oso<neo 9 0.90 <120 ¢ 0.90 <I.20 C 0.90 <1.20 c B ~ .
[ i 1.20 <4.25 B ___1.20 <4.25 B8 1.20 <2.75 B 1.20 <2.75 8 i
- 4.27 <6.40 c 4.27 <6.40 c 2.75 <5.20 c 2.75 <5.20 c

6.40 <8.55 D 6.40 <8.55 ) 5.20 <9.45 ) 5.20 <9.45 D
8.55-12.20 F 8.55-12.20 £ 9.45-12.20 G 9.45-12.20 G
SIZE: 1219 x UNLIMITED (1200 x UNLIMITED ) SIZE: 1829 x 2134 (1800 x 2100 ) SIZE: 2438 x 2743 (2400 x 2700) SIZE: 1219 (1200)

20./5 <5.80 B 20./5_</0.35 8 20./5 <0.90 0 20./5 <0.90 D 20./5 <0.50 D >0./5 <0.90 e 20.5-12.20 200 c
5.80 <8.85 [ 10.35-12.20 c 0.90 </.20 c 0.90 <1.20 c 0.90 <1.20 c 0.90 <I.20 0
8.85-12.20 0 — 1 [ Treo<3ss5 ] 1.20 <4.55 8 1.20 <4.90 B8 1.20 <5.50 c ]

_ r 3.65 <5.80 c 4.55 <6.40 C 4.90 <6.70 c 5.50 _<7.60 [ B
5.80 <7.90 0 6.40 <9./5 0 6.70 <8.85 0 7.60 <9.75 F B
7.90-12.20 F 9./5-12.20 F 8.85-12.20 F 9.75-12.20 G
SIZE: 1524 x 1524 (1500 x 1500 ) SIZE: 1829 x 2438 (1800 x 2400 ) SIZE: 2743 x 2743 (2700 x 2700 ) SIZE: 1524 (1500)
| 20.55 <0.50 c | _20.5 <0.90 C. — 20.J5 <0.90 D 20.5 <0.90 [ | 20.5 <0.90 F 30./5_<0.90 —F [ >0.05 <9.5 200 C

0.90 <5.80 8 | 0.90 <5.80 8 |~ 0.90 <.20 c 0.90 <1.20 c 0.90 <4.25 c 0.90 <4.25 c 9.15-12.20 200 0

5.80 <8.55 ¢ 5.80 <8.55 c .20 <2.15 8 1.20 <4.90 8 | 4.25 <6.0 D 4.25 <6.10 ] _

| 8.55 <ii.60 D 8.55 </.60 ) | 2.5 <4.90 ¢ 4.90 <7.00 c 6.0 <7.90 E 6.0 <7.90 £

1.60 12,20 F 11.60-12.20 F 4.90 <7.00 ) 7.00 <9.75 D 7.90-12.20 G 7.90-12.20 G

7.00-12.20 £ 9.75-12.20 F
SIZE: 1524 x 1829 (1500 x 1800 } SIZE: 1829 x 2743 (1800 x 2700 ) SIZE: 1829 (1800)

20./5 <0.90 c [ 205 <0.90 4 ~20.5 <0.90 0 20./5 <0.90 0 WALL DESIGNS - RECTANGULAR STRUCTURES| 2015 <245 200 B ]
0.90 <4.90 8 | 090<6.10 8 j 0.90 <4.55 c 0.90 </.20 ¢ 2.45 <5.50 200 c ]
4.90 <7.30 [ 6,10 <8.85 C | 4.55 <6.40 D 1.20 <5.50 B / T INF NI 5.50 <S.10 200 D
o i3s b 55 .00 5| [ ewzezs £ i aoe % VERTICAL REINFORCING |HORIZONTAL REINFORCING D oS0 S50 1 £
10.35-12.20 F 8.25-12.20 6 8.25 <II.30 ) 1.30-12.30 200 G

130 1250 £ WAL | scHEDULE | RALL | SCHEDULE
SIZE: 1524 x 2134 (1500 x 200} SIZE: 2134 x 2134 (2100 x 2100 ) SIZE: 2438 (2400}

20./5 <0.90 c 20./5 <0.90 c 20.5 <0.90 £ 20./5 <0.90 £ SIZE: 1067 (1050) * SEE NOTE BELOW 20./5 <2.75 250 C
0.90 <4.25 B8 0.90 <6.70 B 0.90 <1.20 0 0.90 <1.20 o | >0.35-12.20 A [ =0.35-i2.20 | 8 2.75 <4.55 250 0
4.25 <6.40 c 6.70 </0.05 T 1.20 <4.90 c 1.20 <4.90 ¢ I | T 4.55 <7.00 250 £
6.40 <I.90 [ 10.05-12.20 0 4.90 <6.70 D 4.90 <6.70 0 7.00 </0.05 300 £

| —r.90-12.20 F 6.70 <6.55 £ 6.70 <8.55 £ Size: 213 (1200 10.05-12.20 300 G
8.55-12.20 G 8.55-12.20 ¢ | 20351220 | A [ >0.35-1220 | 8B
SIZE: 1524 x 2438 (1500 x 2400} SIZE: 2134 x 2438 (2100 x 2400 ) [ I I SIZE: 3048 (3000)

>0./5 <0.90 g j 20./5 <I.90 .8 i >0.15 <0.90 £ 20.15 <0.90 £ SIZE: 1524 (1500) 20.15 </.85 250 [4
0.90 <2.45 8 11.90-12.20 c 7 0.90 <1.20 D 0.90 <1.20 ] 20.35-12.20 | A | 20.35 <0.06 | 8 1,85 <3.35 250 D
2.45 <5.20 c 1.20 <4.55 3 1.20 <5.20 c | j0.05-12.20 | c 3.35 <5.20 250 £
5.20 <7.00 D 4.55 <6.40 2 5.20 <7.00 D SIZE: 1829 (1800 5.20 <7.00 300 £
7.00-12.20 F 6.40 <8.25 £ 7.00 <6.85 £ 7.00-12.20 300 G

8.25-12.20 G 8.85-12.20 G 20.35:12.20 T A l zg-;g_fzsgg T| (5;
SIZE: 1524 x 2743 (1500 x 2700 ) SIZE: 2134 x 2743 (2100 x 2700 ) SIZE: 2134 (1200) - * SIZE: 3658 (3600)

20./5 <0.90 ___] c 20./5 <9.75 ] | >0.5 <0.90 E >0./5 <0.90 £ — : >0.5 <I.85 300 C
0.90 <2.45 B 9.75-12.20 c 0.90 <1.20 D 0.90 <1.20 0 20.35:12.20 A 20.35 <4.55 8 1.85 <3.35 300 D
2.45 <5.20 ¢ - i 1.20 <3.65 c 1.20 <5.50 c 4.55 <7.60 ¢ 3.35 <4.90 360 £
5.20 <7.00 D - i 3.65 <5.50 D 5.50 <7.30 0 1.60°12.20 b 4.90 <600 350 E
7.00-12.20 F | o 550<7.30 | E 7.30 <9.75 £ SIZE: 2438 (2400} 6.10-12.20 350 3

7.30"12.29 & 9.75-12.20 G 20.35-12.20 A >0.35 <3.35 B
| 3.35 <5.80 c i
5.80 <6.85 0
RE/NFORC/NG SCHEDULE " 8.85-12.20 - F
GENERAL NOTES
400 MPg STEEL SIZE: 2743 (2700) STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
1. Slab reinforcement is appropriate for top, intermediate, and bottom slabs. OR ROAD DESIGN
SCHEDULE W45 wpg (WIRE FABRIC ) | 20.35-/2.20 A |2 ggg 455 £
. .. 2z . .
2. Slab depth is measured from finished grade to top of siab. . mquf)ﬂ' 6.70-12.20 F STRUC TURE BOTTOMS
3. Wall design depth is meosured to the top of the bottom siab for boxes and B 505 SIZE is the inside length of a structure wall. TYPE J AND P
to the fop of the infermediate slab for risers. ol 750 * Precast structures 067 x I067 may be cast with 50 walls o depths of 4.55 meters.
D i 120 } See index 20/ Homes oares | soproved 8y
4. Wall height is the distonce between fop of lower slab to bottom of upper slab. — T F T 7545 h Oesigned By d d :M e
[ — F 2240 - Oraown By dds 05/86 Stote Droinogs Engineer
5. Size shown in parenthesis ( ) is the nominal size os shown on the plans. e 3070 1 checked By BW 05786 Reviston No. Sheet Mo, dex Mo
FHWA. Approved:s  1/07/86 94 2 of 2 200
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For Curb iniefs Types I, 2,3, & 4 For. Curb Inlets Types 7 & 8 S o
603 (S
m le 4 M=
o Lk .
over, Non skid Surface Y
!
76
[l
7 . .
L5 507 Ribs ( Optional } ‘
F 1
L 552
& | 1
597
908 ~ ‘
M Standard SECTION
l 510 ‘ A 212% Cover COVER FOR ALL FRAMES
560 o =
IL 1 = ST WEIGHT OF CASTINGS
1
Z ! ] A = ) 6/0 OPENING 914 OPENING
%I/T Y 1 Frame 2-P; C
Type Fraome Cover Frome Piece Cover
LAY DL (Sta. ) Inside | Outside| Total
Q 70 kg 85 kg | 100 kg | 85 kg 100 kg | 185 kg
2-PIECE COVER 2 I 65 kg | 85 kg | U5 kg | 85 kg | 100 kg | 185 kg
40 kg 85 kg 80 kg 85 kg | 100 kg | 185 kg
NOTES (FRAMES, AND COVER) STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
Pickhol I. The 212* cover is to be used for all frames Types I, II, Il and
jckholes the 2-Piece Cover, and is the replocement cover for all previous frames
For Use With Types I, Il And I F rames with 38 mm deep seats (traffic type ). The B0 kg cover {non- SUPPLEMENTARY DETAILS FOR
With 9i4 mm Opening traffic type J, 1984 Roodway and Traffic Design Standards Index
No. 201, is the replacement cover for existing fromes with 13 mm MANHOLES AND /NLE TS
deep seats. Installation of fromes with 13 mm deep seals is not
2 ‘P/ECE COVER permitted. The 80 kg covers ore to be placed in existing 13 mm Names Dates Approved By
deep seated frames only when specifically called for in the Designed By J d M /
plans or as specifically directed by the Engineer. orawn: By HSD 06,82 Soe mmm\fw‘wm L2
CAST IRON FRAMES A T mw [ e T e
FHMW.A, Approved:  09/23/82 96 lof 6 20/




= -~ See Table For Lengths. When
Chaining Two Grates Together
Provide Adequate Loop For
Eosy Hondling.

Chain Connection To Grate 38mm 8 mm Chain & 8 mm Cold Shuts.
Grate( s )

Jom Nut, Nut And Washer Coid Shut

On Straight Bolt - __
E= — <X .
I3 @ x 25 Dia. J-Type Or Threoded S ff,’f qE 600
Straight Eye Bolt . )
Cold Shut § § 900 Max. Tongue & Groove & § Min.
Joint To Match 900 Hox. Tongue & Groove
N Riser Joint To Mafch
L Half To Two-Thirds Wall Thickness Riser 1050 Or 1200 Dia Riser
Note: When Alternote G grate is specified, the chain, bolt, nuts, Riser 1050 Or 1200 Dia.
washer and cold shuts shall be gaivanized in accordance
with the specifications for the grate.
PRECAST CONCENTRIC CONE PRECAST ECCENTRIC CONE
Cost of eye bolt and chain to be included in the contract unit
price for inlefs.
FYE BOLT AND CHAIN REQUIREMENTS
Index inlet Eye Length :
Number Tyre Bolts |0F Chaint mm ) Handling & Remarks y) N Concrete Or.  —
200 mm Brick. See
an (MB} 1 / 1220 Slide & Spin . ] Note 3. L
(M) 2 | 1 1220 Slide & Spin ] ; —
(MB) 3 | 2 | 2 e 1220 | Slive & Spin — 38 Optionat Key g_‘ Thickness Of = S8
(MB) 4 2 2 @ 1220 | Slide & Spin ] Structure Wall E
. (MBJ) 5 2 2 @ 1220 | Slide & Spin 10° Droft o
218 (BW) / e Slide Or Slide & Spin
219 [(BW,RGDJ[ 1 1220 Siide & Spin BRICK OR CONCRETE
220 B / 1220 Slide & Spin SECTION
221 v / 1220 Slide & Spin X i . TYPE 8
30 Y3 7 95 3776 Note: See Siab Designs Index 200.
231 8 / 1520 Siide & Spin TYPE 7 MANHOLES
232 c / 760 STide & Spin
D / 760 Slide & Spin
E 2 | 2@ 760 | Siide & Spin MANHOLE TOPS
H 2 2 @ 760 Flip Ctr. Grate and Slide & Spin Single Free Grate
T | | e |G te oo o Gt NOTES (TOPS )
ip [ D
G 1830 Slide | I. Manhole top Type 7 slabs shall be of Class I concrete.
6/0 Lifting Loop Concrete as specified in ASTM C-478 may be used for
234 J / 1220 Slide & Spin Typical Location precast units; see General Note No. 3.

For Bottom Slab
Without Sump 2. Manhole top Type 7 siabs may be of cast-in-piloce or

EYE BOL T AND CHA/N FOR LOCK/NG GRA TES TO /NLE TS r T precast construction. The optional key is for precast tops
and in lieu of dowels. frome and siob openings are to
be omitted when top is used over a junction box. Frames
can be odjusted with from one to six courses of brick.

Bevel Cut Upper Stub To Match Forming For Apron Prior To Plocing Base Material 3 M .

. . . . Manhole top Type 8 may be of cast-in-place or precast
Face. Capping Or Plugging Of _Upper Stub Nof. Remove Riprap, Cement PVC Cop - concrete consffgcfion ory brick consfrucr/‘gn. For ce)ncrere
Required ( Friable base materiaf af stub opening On Lower Stub And Place Compacted ____:}; construction, the concrete and steel reinforcement shall
shall be removed fo permit covering of opening Fillin Enfrance. .

be the same as the supporting wail unit. An eccentric

with structural course material. } cone may be used.

Riprop Entrance

Sump

Depth Vories
(1200 Std.)
£

. Manhole tops shall be secured to structures by optional
construction joints as shown on Sheet 3 of 6.

Dia. Varies

/ Top Of Subgrode {300 Sfd.é

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

& mm Galvanized Hardware Cloth ‘% | — Grout ROAD DESIGN
» 0.042 m/m——_|

N ~100 mm PVC Pipe, 45° Lateral And Stubs No. 4 Coarse Aggregate 600 x 600 x 600

\ Filter Fabric SUPPLEMENTARY DETAILS FOR
Grout Seal or integral Cast MANHOLES AND /NLETS
Nole: Cost of pipe, fittings and sandbagging fo be included in the NOTE:  Sump bottom appropriate for ail monhole and inlet types. : -
contract unit price for inlets. See Index No. |02 for bale Cost for sump bottom to be included in the contract unit ~ Note: Grouf to consist of 3:1Sand-Cement Mixture or any Class Concrete. Nomes Dates | 5poroved By
barrier protection af inief. price for inlet or manhole. FOR ALL STRUCTURES UNLESS EXCLUDED BY SPECIAL DETAIL protooea By | HiB | o078 j A ¥, K.,mm

Orawn By State Oralnagl

TEMPORARY DRAINS FOR SUBGRADE AND BASE SUMP BOTTOM DRAINAGE STRUCTURE INVERT ooy |_wr [ ours Jowere 1 gete T o

FHMA. Approved:  K0/07/80 9% 2of 6 20/




— For Structure Type See Plans —__

Joint Permitted

— —— T YV o Continuous Weld
= F With !
ithin Sleeves |~ (Water Tight) ! tar (1] SRR a| 2 1 | alfar 1 l | T te) | l
i I I I h | ! Hl | I Hl i !
- I I [ i | \ | N | b min. )
| = ! | ' ’ ‘ Al ‘// NG ! jf ! *h fmin.
/\ 2 = ¢ + * : i : : ya \ ; i i dl 1.
| - __ | | = oy ‘ | | | // ) \ —’;\{ ) U&H h Cmin. ) Minimum Value For h
; = = ; min. )=0. . i _ i
z [ R N b M ! ! :/ \ \l: / [ T min. )] Box Or Riser Diomefer]
i —U o 4t =~k — N rodle | B i 1 1 Segments (b),(c), & (d) may be inverted for use 300 1050 & 1200
7 I I Steel. Cast iron — as g bottom segment in conjunction with a separately 450 /5021%0500
Joint 300 Min. Clearance Between Obstruction or Du'cffle iron When Then (Reg'd ) h=0.4H cast bf)ffom slab. Maximum opening for pipe shall be 600
—~ ] And Flow Line Of Qutlet Pipe, Also . Half Sleeves h/ < 0.75h {min. ) h> 0.4H4 the pipe 0.D. plus 150.
[———— Norma! Flow Channells Not To Be ——1" h>0.75h (min. ) b > h (min. )
Constructed When Obstruction Is Below — |__ = : = :

NOTE: Crown Of Outiet Pipe.

1. No joints allowed inside the Condition I structure.

NOTE:

CONDITION T DESIGNERS NOTE

"Sumped" conflict manholes shall not be used unless

¢ Condition II structure.

1. Only water mains will be atlowed fo pass through

CONDITION II

the system

is hydraulically designed to take in account the headloss

generated if the sump is completely blocked. "Sump
manholes must be lorger thon those normolly provided.

ed" conflict

Dowel Construction Joint
Or Continuous Cast Only \77

TOP OR BOTTOM SEGMENTS WITH CONSTRUCTION JOINTS OTHER THAN DOWEL OPTION

h2zero

Hzh
( Minimums Tabulated Above Do Not Apply )

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

UTILITY PIPES THRU STORM SEWER STRUCTURES

gt )
T )
[~ Dowe! Grout Grout

TOP SLABS TO WALLS

Continuous
Reinforcement

outsid Or Dowels
. Inside utsige
Inside Face Face
Face
e
5 Ny Co!d Cast
Grout Grout Grout Joint

WALL JOINTS

Dowel. R N—
Grout f Slab Thickness

BOTTOM SLABS TO WALLS

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

2. All grouted joints are to have @ moximum thickness of 25 mm.
3. Keyways are to be a minimum of 40 mm deep.

4, Joint dowels are fo be I5M bors, 300 mm long with a minimum of 6 bars per joint for circular structures
approx:‘mofeb( evenly spaced, and, 2 bars per side aof approximate quarter points for rectangular structures.

5. Minimum cover on reinforcing bars is 40 mm.
6. 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

COMPARATIVE SIDE VIEWS

MINIMUM DIMENSIONS FOR BOX AND RISER SEGMENTS

A

~

GENERAL NOTES

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

wire fabric may be used provided:

a) The smooth welded wire fabric shall comply with ASTM A-185, and deformed
welded wire fabric shall comply with ASTM A-497.

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

¢) Wire fabric shall be continuous around the box, spliced af quarter poinf(s)
with overlap of not less than the spocing of the cross wires plus 50 mm.

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

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

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

placed on welding in AASHTO M-259 shall apply.

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

hooks For top and bottom slabs except when hooks are specificolly colled for in plons or
standard drawings.

Concrete os specified in ASTM C-478, (27579 kPa) moy be used in lieu of Class I and
Class II concrete in precost items manufactured in plants which are under the 'Standard
Operating Procedures For The Inspection Of Precast Drainage Products’,

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

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

For pay item purposes, the height used to determine if @ drainage Structure is less than

or greater than 3.0 m shail be computed using (a) the elevation of the top of the manhole lid,
(b) the grate elevation or the theoretical guiter grade eievation of an inlef, or (¢} the outside
top elevation of a junction box.less the flow line elevotion of the lowest pipe or to top of

sump floor.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SUPPLEMENTARY DETAILS FOR
MANHOLES AND INLETS

Nomes Dates Approved By
Desined By | LB 04775 J d 74/[ [
£ [ eUTYL.
Drawn By State Droinoge troineer
chocked By M 04/75 Revision No. Shoot Ho. Incex No.
F.HW.A, Approved: 10/07 /80 96 3 of 6 20/




For Depths 4.0 To 4.5
The Two Lower Bars

In Each Wall Spaced

@ 250 Ctrs.

ns

255 255
1 A
[ 1 ] L
150 ] 1270 _EO /iq
- L] L]
. 15M @ 220 Ctrs. | o .
I5M @ 205 Ctrs.
2 fe L o 4 o+ 4 o 8 L] ¥

PARTIAL SECTION AA
DITCH BOTTOM INLET TYPE B
INDEX 231

il

60

150

I5M @ 200 Ctrs.
/ I5M @ 280 Ctrs.

b fe o o o o

PARTIAL SECTION AA

PARTIAL SECTION BB

Ty_
9%0 150

PARTIAL SECTION BB
GUTTER INLET TYPE S

INDEX 220

150]

1210

15M @ 195 Ctrs.

. . A

| 150

150

150,

760

PARTIAL SECTION AA
DITCH BOTTOM INLET TYPE F
INDEX 233

75
75
)

T

]

160

I15M @ 200 Ctrs.
/5M @ 280 Ctrs.

_I_.LLI_J_A__K_..

L.120

PARTIAL SECTION AA

150] 9%0

| 150

For Depths 4.0
To 4.5 The Two
Lower Bars in
Long Walls
Spaced @ 250
Cirs. -

PARTIAL SECTION BB

| 150

- % % _w ¥

PARTIAL SECTION BB

GUTTER INLET TYPE J & V
INDEX 221& 234

NOTES FOR THIN-WALL PRECAST OPTIONS

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

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

dimensions and 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 adjusied to reflect these inlet interior dimensions.

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

to these details.

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

other than 300 MPa moy be used, however only two grades are recognized; 300 MPa ond

400 MPa. Welded wire fabric, including deformed welded wire fabric, will be recognized as having @
design strength of 450 MPa. The areo of reinforcement required may be reduced in accordonce with
the Equivalent Steel Area Table provided. For bars and spacings not given, the steel area

required can be determined by the following equations:

400 MPa Steel Areg = A, 400=3422 x A, 300 wpo
Welded Wire Fabric Steel Area = A ‘""%ZZZ X Ag 300 ¥Po

In no case will fabric with wires smaller than W3.! or spocings greater thon 200 mm be permitted. Bor]
reinforcement shall show the minimum yield designation grode mark of either the number 400 or

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

EQUIVALENT STEEL AREA TABLE

300 MPa EQUIVALENT 400 MFPag EQUIVALENT 450 MPa

REINFORCING BAR REINFORCING BAR WELDED WIRE FABRIC
Bar Size & Steel Bar Size & Min. Steel . . Min. Steel

Spacing Areo Spacing Area Style Designation Areg

/5M @ 300 CCEW| 130 |/OM & 240 CCEW 85 75x75-W3.I x W3./ or 80
100 x 100-W4.5 x W4.5 or

150 x 150-W6.5 x W6.5

/5M @ 230 CCEW| /70 |ISM @ 345 CCEW 5} 75x75-W4.5 x W4.5 or 105
or 100 x 100-W5.5 x W5.5 or

oM @ 180 CCEW 150 x 150-W8.5 x W8.5

20M @ 150 CCEW| 570 | / 380
CeE M Gor/50 ceEw 100 x 100-W20 x w20 or | 9%
150 x /50 W30 x W30
204 ® 230 CCEW
254 & 150 ccew| 775 [zom @ s65 coew| 515 75

or 100 x 100-Wa6 x W26
25M @ 230 CCE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SUPPLEMENTARY DETAILS FOR
MANHOLES AND INLETS

Nomes Dotes | Approved By
Dasigned By | EGR/JGW 09/86
orawn 8y WPH/ods 09/86 State Droinage’
crecked By EGR 09/86 Revision Wo. Sheet No. index No.
FHW.A Approved:  i/07/06 94 4 of 6 20/




I ] e ] -
L] .
. ISM @ 200 Cfrs.\\
ol | 0 RENEA 940 150 mof | ew B I VETRE ) 940 150 o | 90 “lso o] | 1370 | 150
. .
L] L]
. -
4| . .
8 8 N ‘|8
PARTIAL SECTION BB PARTIAL SECTION CC PARTIAL SECTION BB PARTIAL SECTION CC PARTIAL SECTION BB PARTIAL SECTION CC
DITCH BOTTOM INLET C DITCH BOTTOM INLET D DITCH BOTTOM INLET E
INDEX 232 INDEX 232 INDEX 232
e nine - g
.l—_—*_,' - I.—\
I5M @ 225 Ctrs. For | *® . o =e * *
154 150 Ctrs.
/;);p Z’Ség e — . P 57 R g 4.5—\\: .
For 2.7 < Deptn 4.5 ™ . .
° ° * .
. A — 2010 L 120 150 | o 915 ol 50 L 870 20
50 | 915 o| 150 . .
. . L] L]
L] . L] .
. . 15M @ 280 Ctrs. For Depth < 3.4 o d
. . 15M @ 250 Ctrs. For 3.4<Depth <4.5 ° . /5M @ 240 Cirs.
—_— L] . L] L] L] L] . \ B L2 L] [ . L] L ] \ . L] * . L] %
PARTIAL SECTION BB PARTIAL SECTION CC PARTIAL SECTION BB PARTIAL SECTION CC
DITCH BOTTOM INLET H (3-GRATE) DITCH BOTTOM INLET H (4-GRATE)
/NDEX 232 /NDEX 232 STATE OF FLORIDA [;%:gﬂg:srrc“or TRANSPORTATION

SUPPLEMENTARY DETAILS FOR
MANHOLES AND INLETS

Nomes Datos Approved By
asioned By | EGR/IGW | 09/86 a % /
L
Orawn By WPH/dds 09/66 Stgte Drainoge Enginesr
crecked By EGR 09/86 Revision Mo. Sheet No. nJex No.
FHM.A, ADDroveds  (/07/86 % 50f 6 20/




I15M Dowels

| lL L | ghese | | | | N S T N I R N T I
g ) . . N 1 2 Per End * T g . . \ 1 R . 1 . N 1
: j | : i . 10 Total ' H ! , 1 ; ! H | 1 H ) i 1 H | |
150 | 1.524 /50 150 | 60 REY 150 | 1220 | 150 150 _| 1470 150
For Depths 4.0 To 4.5 For Depths 4.0 To 4.5
. . . . The Two Lower Bors . . . . \—— The Two Lower Bars
15M @ 200 Cirs. In Each Wall Spaced I5M @ 15 Cirs. In Each Wall Spaced
At 250 Ctrs. At 250 Ctrs.
. L] L] L] . ‘ L] - g —_— i —— ‘_I_I.._I.._l_l_._.._.__L._._‘. E[ T"I—I—I—"I—I—'—I—'—"r—r'rf"-'—r
I5M @ 90 Ctrs.~
PARTIAL SECTION AA PARTIAL SECTION BB PARTIAL SECTION AA PARTIAL SECTION BB
MEDIAN BARRIER INLET TYPES 1& 2 MEDIAN BARRIER INLET TYPES 3,4,& 5
INDEX 2I7
1520 1040 1370 1370
VT . - VR S A
150 L ] 150 50 | | | Lo 150 L ] 150 150 L L 150
For Depths 4.0 To 4.5
. . . ° T T B
I5M @ /50 Ctrs: f/nh%wszéﬁ?p;c :dfs
At 250 Cirs.
oo.oo-o‘oo% _—— g 8
PARTIAL SECTION AA PARTIAL SECTION BB PARTIAL SECTION AA PARTIAL SECTION BB
STATE OF FLORIDA DEPARTMENT OF TRANSPORTAT]ON
Ri
BARRIER WALL (RIGID) (C & G) STRUCTURE BOTTOM TYPE P e
SIZE 1067 x 1067 SUPPLEMENTARY DETAILS FOR
INDEX 219 INDEX 200 MANHOLES AND INLETS
Hones Dates Approved By
Designed By
(checked By Reviston No. Sheet No. ndex Wo,
FHW.A. Approved: % 6 of 6 20/




Rigid Pavement

(Doweled Joints And Good Condition } -

N

Minimum
Cover

RIGID PAVEMENT

0

{

Flexible Pavement Or
Rigid Pavement [ Joints Not Doweled
Or Poor Condition ( Fractured) 1 ™~

®

.}

Unpaved \

==

g

Bottom Of Boseg/

FLEXIBLE PAVEMENT

—— Minimum Cover
See £xtra Base Detail Right

©

— Minimum

Cover

Select

Bedding »J\

UNPAVED W/0 SELECT BEDDING

Unpaved.

\

" Minimum
Cover

PIPE TYPE

Concrete

Corrugated Steel
Corrugated Aluminum
Corrugated Polyethlyene

A B

75 300
150
150
150 600

g but not less than 300
2 but not less thon 450

UNPAVED WITH SELECT BEDDING

o colts o R o)
PIPE TYPE/SIZE & SHAPE (mm ) PIPE TYPE/SIZE & SHAPE Coum o PIPE TYPE/SIZE & SHAPE coum o,
CONCRETE CONCRETE CONCRETE
All Round & Elliptical 150 All Round & Elliptical 300 2z5 All Round & Elliptical 225 150
CORRUGATED STEEL CORRUGATED STEEL CORRUGATED STEEL
300-750 Round 300 (3007 300-750 Round 600 [450] 450 (3751 300-750 Round 450 (3757 300 (3007

900-1200 Round

450 (300) [375]

900-1200 Round

600 (450} [525]

450 (300) (3751

900-1200 Round

450 (3001 [375]

300 ¢300) (3001

1350-1800 Round

525 (375) [450]

1350-1800 Round

600 (450} [525]

450 (300) [375]

1350-1800 Round

450 (300) [375]

375 (300) [300]

1950-2400 Round (450 ) (6751 1950-2400 Round (600) [750] (450 ) (6751 1950 - 2400 Round (450 ) [675] (300) £3001
2550 & Larger Round (600) [825] 2550 & Larger Round (750 ) £9007 (600) [825] 2550 & Larger Round 600 [825] 450 [525]
375-750 Arch Equivalent 450 (4501 375-750 Arch Equivalent 600 (4501 450 (3751 375-750 Arch Equivaient 450 (4507 300 (3007

800-1200 Arch Equivalent

600 ( 300) [450]1

900-1200 Arch Equivalent

750 (450) [600]

600 (300) [450]

900-1200 Arch Equivalent

600 (300) [525]

450 (300) [375]

1350-1800 Arch Equivalent

675 (375) [600]

1350-1800 Arch Equivalent

900 (600) [7507

750 (450) [6007

1350-1800 Arch Equivalent

720 (450) (6007

600 (300) [450]

MINIMUM

PIPE TYPE/SIZE & SHAPE | en
CONCRETE

All Round & Elliptical 150
CORRUGATED STEEL

375-1800 Round & Arch Equiv. 225

1950 & Larger Round & Arch £q. 375
CORRUGATED ALUMINUM

375~1800 Round & Arch Equiv. 205

1950-2550 Round & Arch Equiv. 375

2700 & lLorger Round 450
CORRUGATED POLYETHYLENE

375-900 Round 225
POLYVINYL CHLORIDE

375-900 Round 225

1950-2400 Arch Equivalent (450 [7507 1950-2400 Arch Equivalent (750 ) [900] {600 (7507 1950-2400 Arch Equivalent (600 ) [675] (450 ) [525]

2550 & Larger Arch Equivalent (600 ) 2550 & Larger Arch Equivalent (900) (750) 2550 & Larger Arch Equivalent (760) (600)
CORRUGATED ALUMINUM CORRUGATED ALUMINUM CORRUGATED ALUMINUM

300-600 Round 375 [3007 300-600 Round 675 (6007 525[4501 300-600 Round 525 [525] 375 [375]

750-1200 Round

450 ( 300} (4507

750-1200 Round

750 (600} (6757

600 (450} (5257

750-1200 Round

600 (450} (5251

450 (3001 (3757

1350-1800 Round

600 (450} (6001

1350-1800 Round

900 (750) [825]

750 (600) (6751

1350-1800 Round

750 (600) [675]

600 (450) [525]

1950-2550 Round (600 (7507 1950-2550 Round (900 [i050] (750) [900] 1950-2550 Round (750 ) (8251 (600) [675]
2700 & Larger (750) 2700 & Llarger 1050 900 2700 & Larger 900 750
375-600 Arch Equivalent 600 [525] 375-600 Arch Equivalent 900 [825] 675 (6001 375-600 Arch Equivalent 675 (6007 600 [5251

750-1200 Arch Equivalent

675 (375) [600]

750-1200 Arch Equivalent

975 (675) [900]

825 (525) [750]

750-1200 Arch Equivalent

825 (525) (6751

675 (375) [525]

1350-1800 Arch Equivalent

750 (450) [675]

1350-1800 Arch Equivalent

1050 (750} [900]]

900 (600 [7501

1350-1800 Arch Equivalent

900 (600 [750]

750 (450 ) (6007

1950-2250 Arch Equivalent (600) [750] 1950-2250 Arch Equivolent {800} [10507 (750 (8007 1950-2250 Arch Equivolent 1750 [900] (600 ) [750]

2400-2550 Arch Equivalent (750 ) 2400-2550 Arch Equivalent (1050} {900/ 2400-2550 Arch Equivalent (900) (750)
CORRUGATED POLYETHYLENE CORRUGATED POLYETHYLENE CORRUGATED POLYETHYLENE

375-900 Round 375 375-900 Round 675 525 375-900 Round 525 375
POLYVINYL CHLORIDE POLYVINYL CHLORIDE POLYVINYL CHLORIDE

375-900 Round 375 375-900 Round 525 525 375-900 Round 525 375

GENERAL NOTES
/. The tabuloted voiues are recommended minimum dimensions to withstand anticipated
highway fraffic foads. Additional cover may be required to support construction
equipment loads or highway traffic loads before pavement is completed. Some size thickness 4
combinations may require minimum cover greater than those listed above. See Sheets 2, 3, & 4.

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

are defailed in the plans. These features moy include but are not limited to extra 5.

strength pipe, select bedding, select backfill and encosement.

MINIMUM _COVER FOR CONCRETE, STEEL, ALUMINUM AND POLYETHYLENE PIPE

Commercial and noncommercial refers to typical vehicular utilization of unpaved

roads and drives where rutting and cover displacement may occur.

3. Values shown in parentheses ( ) are for 75 mmx 25 mm corrugations which must be specified
to utilize the fesser cover.
The tabulated values in the brackets [1 opply to Type {-R (Spiral Rib) pipe
which must be specifed to utilize the lesser cover.

Bottom of Base .

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

Below.

N
o
Q)

The cost of furnishing and installing the extra base material

=
=

shall be inciuded in the cost of the cuivert.

FRANGIBLE BASE

Extra Material Shown Required When This Dimension Is
Less Than 300 mm For Concrete Pipe, 375 For Corrugated
Steel Pipe And 450 mm For Corrugated Aluminum Pipe And

Corrugated Polyethylene Pipe; See
Below.

Extra Frangible
Base Material

Application Note

- Coarse Aggregate

Bottom Of Base\‘

The Contractor shall furnish and install coarse aggregate on filter
The coarse aggregate shall be placed in 150 mm lifts and
compacted sufficiently as to be firm and unyielding. The coarse n{

fabric.

aggregate shall be gravel or stone meeting the requirements of Sectio
901-2 or 90!-3 respectively. The gradation shall meet Section 90/-6,
Grades 4, 467, 5, 56, or 57 unless restricted in the pians. The filter

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

and installing the coarse aggregate and fiiter fabric shall be included

in the cost of the culvert.

Note:

EXTRA BASE FOR CROSS CULVERTS
UNDER FLEXIBLE PAVEMENTS

ASPHALTIC CONCRETE BASE

Extra base is required when cross culverts are
located on facilities subject to high speed traffic
(290 km/h) or high traffic volumes (> 1600 ADT )
and the cover is within the ronges specified in

the notations above.

o

300,

The cost of furnishing

STATE OF FLORJDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

COVER HEIGHT

Nomos. Dates Approved By

Destonea By £GR 09/84 t (l :% é 22
Drawn By DAE 09/84 State Drai Engineer
Checked By EGR 09/84 Reyision No: Sheet No. Index No.
F.H.W.A. Approved: 09/21/84 9 lof 4




ROUND PIPE DIMENSIONS

ROUND PIPE INSTALLATIONS

ELLIPTICAL PIPE DIMENSIONS

ELLIPTICAL PIPE INSTALLATIONS
(All Sizes )

PIPE Class | Class | Class | Class | Class | Class
DIAMETER S I yig 7 7 ¥
300-750 2.75%1 4.00 |5.25 {7.25 | 1.00 |16.75
900-1350 2.50 | 3.75 | 475 |6.75 |10.50 }16.00
1500 -1950 2.00 |3.25 }14.50 |6.50 |10.00 |15.50
2100 -2400 175 [3.00 |4.25 |6.25 {9.75 |/5.00
Pipe Class S D-Load=30 N/m/mm (0.3 mm Crack)
D-Load=45 N/m/mm (Ultimate )

Pipe Class T D-Load =40 N/m/mm (0.3 mm Crack)
D-Load =60 N/m/mm (Ultimate )

Pipe Closs I D-Load=50 N/m/mm (0.3 mm Crack)
D-Load=75 N/m/mm (Ultimate )

Pipe Class I D-Load=65 N/m/mm (0.3 mm Crack)
D-Load =100 N/m/mm (Ultimate )

Pipe Class IV D-load =100 N/m/mm (0.3 mm Crack)
D-Load =150 N/m/mm (Ultimate )

Pipe Class X D-logd=150 N/m/mm (0.3 mm Crack)
D-Load=175 N/m/mm (Ultimate)

. |Height Of Fill Pipe Bedding
Installation () Class Class

0.3-1.9% HE IT¥ c

2.0-3./ HE 1T ¢

Horizontal 3.2-4.8 HE IV c
5.0+ Special Design | Modified

0.3-1.9% vE Ir* o

2.0-3.4 VE IIT C

Vertical 3.2-4.9 VE IV C
5.0+ Special Design | Modified

Pipe Class HE II D-toad=50.0 N/m/mm (0.3 mm Crack)
And VE I D-Lood=75.0 N/m/mm (Ulitimate )

Pipe Closs HE III D-Load=65.0 N/m/mm (0.3 mm Crack)
And VE II D-Load=100.0 N/m/mm (Ultimate )

Pipe Class HE IV D-Load=100.0 N/m/mm (0.3 mm Crack )
And VE IV D-Load=175.0 N/m/mm (Uitimate )

Equiv. Wall Thickness ( mm )%
Dia. Area Classes I, IT, IV, ¥
(mm) (tm2) | A WALL| B WALL|C WALL
300 0.07 44 50 NA
375 0. 47 57 NA
450 0.7 50 63 NA
600 0.29 63 75 94
750 0.46 69 88 07
900 0.66 76 100 19
1050 0.89 88 13 132
1200 .7 100 125 144
1350 1.48 "3 138 157
1500 1.82 125 150 167
1650 2.21 138 163 182
1800 2.65 150 75 194
1950 3.08 163 190 207
2100 3.58 175 203 219
2250 4.2 190 25 234
2400 4.67 203 228 247
2550 5.27 215 24/ 260
2700 5.92 228 254 273
2850 6.59 241 —_— _
3000 7.29 1 254 —_— —_—

* For Informational Purposes Only
Do Not Specify Wall Thickness
Option B Wall Is Industry Standard

%  For Pipe Class S with diameters of 300 fo 750 mm,

the minimum height of fill measured from fop of finished

grade to outside top of pipe is 0.9 m.

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.

*Note: HE ITand VE Il pipe required for depths of cover
less than 0.6 for 375, 450 and 600 equivalent.

Nominal Dimensions _Wa//
Horiz. Vert, 5 Th/(c kne;ss
Equiv. mm
Rise|Span|Rise |Span| Dia. | Areag Hg’ffifzfm
(mmACmm )| (mm N(mm )| (mm) | (m?) | ve I, mI¥
NA | NA | NA | NA 300 NA NA
300 | 450 | 450 | 300 | 375 0.12 63
365|575 | 575 | 365 | 450 .7 69
490 | 770 | 770 | 490 | 600 0.3/ 82
6/0 | 960 | 960 | 610 750 0.47 94
730 | 150 1 1150 | 730 | 900 0.69 13
855 134511345 | 855 | 1050 0.95 125
975 | 153515351 975 | 1200 1.20 138
1095 | 1730 | 1730 10951 1350 1.54 150
1220|1920 1920 {1220 | 1500 1.90 163
13401 200 | 2110 | 1340 | 1650 2.30 175
1465 |2305(2305 | 1465 | 1800 2.74 /90
1585 | 2495|2495 | 1585 | 1950 3.2 203
1705 | 2690|2690 1705 2100 | 3.72 2/5
1830288012880 18307 2250 | 4.28 228
7950 3070|3070 /950 2400 | 4.87 24/
2075\3265|3265(2075| 2550 | 5.50 254
2195|3455 13455 | 2195 | 2700 6.17 266
2315 (3648|3648 | 2315 | 2850 6.87 279
244013840(38402440| 3000 | 7.6/ 292

For Informational Purposes Only

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

MAXIMUM COVER FOR REINFORCED
CONCRETE PIPE ROUND AND ELLIPTICAL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

COVER HEIGHT

Nomes Oates

Approved By
Pty L _Mﬁa@&__
Or awn By HSD 09/85 TATE DRAINAGE ENGINEER
[checkes By EGR 09/85 Revision No. Sheet No. Index No-
F.H.W.A. Approved: 96 2 of 4 205




ROUND PIPE - 67 x13 CORRUGATION ROUND PIPE - 75x25 CORRUGATION ROUND PIPE - 125x25 CORRUGAT/ON@
Maximum Height Of Fill {(m) Maximum Height Of Fill(m) Maximum Height Of Fill (m)
Sheet Thickness In Millimeters Min. Sheet Thickness In Millimeters Min. Sheet Thickness In Millimeters Min
( Goge ) Cover { Goge ) c {Goge ) n.
D Area |1.63 mm| 2.0/mm] 2.77 mm| 3.5/ mm | 4.27 mm D | Area [i63 mm| 2.0imm]|2.77 mm| 3.5/ mm | 4.27 mm| “OV¢’ D Area [1.63 mm]| 2.0/mm |2.77 mm 3.5/ mm |4.27 mm| Cover
(mm) | (m2) | ) | a0 | 12y | (o) (gy | (m) (mm) | (m2) | (16) | (14) (i2) | tio) (8) (m) (mm) | (m2) | ) | (140 | i2) | 10) (8) {t(m)
300 007 | 305+ | 305+ | WA NA NA 900 | 066 247 | 305+ | 305+ | NA NA 90 | o0.66 2.9 27.4 | 30.5+| NA NA
375 0.1l 305+ | 305+ | NA NA NA 1050 | 0.89 213 | 265 | 305+ WA NA 1050 | 0.89 8.9 | 235 | 305+ wa NA
450 0.6 305+ | 30.5+ | 30.5+| NA NA 200 | 107 186 | 23.2 | 305+ | 30.5+ NA 1200 | i 6.5 | 207 | 29.0 | 305+ | wa
525 | o2 | 305+ | 305+ | 30.5-| NA NA See 1350 | 148 6.5 | 20.7 29.0 | 30.5+ NA | See 1350 | 1.48 14.6 183 | 256 | 305+ | NA | See
500 | 029 | 305+ | 305 | 305 | NA | NA | choer 1500 | 182 | 146 | 86 | 259 | 505- | wa | e 500 | 182 | 34 | .5 | 23.2 | 239 | wa | Shee
| 750 | o045 | 259 | 305+ | 30.5+ | NA NA Jof 4 650 | 2.21 3.4 | 6.8 | 238 | 305 | 305-% 1650 | 2.21 1.9 w9 | 20 |2t | sosk| 174
900 0.65 216+ | 268 | 305+ | 305+ | wa 1800 | 2.63 2.2 | 5.5 216 | 277 | 30.5+% 1800 | 2.63 "o 13.7 9.2 | 247 | 305%
050 | 0.88 8.3+ | 23.2 | 305+ | 305+ | wa 1950 | 3.08 3 | 43 | 200 | 256 | 30.5+% 1950 | 3.08 10./ 2.5 77 | 229 | 28.0*
1200 16 6.0 | 204 28.3 | 30.5+ | 30.5+% 2100 | 3.58 07 | 13 186 | 23.8 | 30.5+% 2100 | 3.58 9.4 1.6 6.5 | 2.3 | 25.9%
1350 147 NS 8.0 | 250 | 30.5+ | 30.5+% 2250 | 4.1 9.8 | e 7.4 | 22.3 | 27.4% 2250 4.4t 8.8 no | 5.2 | 9.8 | za.4%
1500 1,80 NS NS 226 | 29.0 | 30.5+% 2400 | 4.67 NS 1.6 6.2 | 207 | 25.6% 2400 467 NS 0.4 | 143 18.6 | z2.9%
1650 2.9 NS NS NS 26.5 | 30.5+% 2550 | s5.27 NS .0 5.2 19.5 | 24.4% 25501 5.27 NS 9.8 13.4 7.4 2.3%
oo | 2.60 NS NS NS 241 | 29.6% 2700 | 5.9 NS NS 1“3 | 186 | 22.9% 2ro0| 5.9 NS NS 2.8 | 6.5 | 200%
1950 3.05 NS NS NS NS 27.4% 2850 | 6.59 NS NS 3.7 7.7 21.6% 2850| 6.59 NS NS 2.2 15.5 19.2%
2000 | 3.54 NS NS NS ns | os.3% 3000 7.20 NS NS 28 | 6.8 | c0.4% 3000| 7.20 NS NS e | 149 | 18.3%
3300 8.83 NS NS NS 5.2 | 18.6% 3300] 8.83 NS NS NS 3.4 | ..5%
PIPE ARCH: SPIRAL RIB: 19x/9x 19 RIB SPACING PiIPE ARCH-75 x 25 D@3 ang 125 x 256 @ corr. ROUND FIPE - SFIRAL RIB
PIPE ARCH: SPIRAL RIB: 19x25x292 RIB SPACING Waximum Height RIB SPACING ( /9‘x 19 x 19.0) or (./9 x25x292)
PIPE ARCH - 67 x5 CORRUGATION imimum |0 FT1L(m) e ) :
: ' Eauiv. i Waximum Corner ] cet hrcknez.‘slqlg) illimeters Min.
Moximum Height Round Thickness Pressure Min. Cover
» of Fill(m) Span | Rise | Pipe | Area |Required kg/m? Cover 2, Arga 1.63 mm| 2.0/ mm | 2.77 mm| 3.5/ mm | 4.27 mm (m)
. Minimum Maximum Corner 2 19520 25758 | (m) mm (m2) (16) (14) (12} (10) (8)
Equiv. Sheet Pressure Min. Lom) | (mm )| (mm) | (m?) (mm) (Go) 300 | o.07 WA | wA WA | WA A
Round Thickness z 1000 | 700 900 | 0.65 | 2.010/4) 2.4 3.7 375 ol NA NA NA VA NA
Span | Rise | Pipe | Area |Required kg/m Cover n00 | 850 | 1050 | 0.87 | 2.0i(14) 24 4.0 450 | o6 207 | 2.9 NA | WA NA
(om) | tmm)| tom) | (m2) | (mm) (6o | 19530 29295 |(m) 1320 | 1030 1200 14 2.0/(14) 2.4 40 505 0:22 74 8.8 305.] wa VA
450 | 340 | 375 0.0 1163 (/6) 3.7 4.3 1550 | 1200 1350 .44 2.0/(14) 2.4 4.0 600 0.29 /5.5 21.9 30.5+| NA NA
510 | 380 | 450 0/5 |[163 (16) 3.1 4.3 650 Yiz7o | is00 | 178 | 2.0i014) 2.7 4.0 750 0.45 12.4 7.6 29.5 NA NA
560 | 420 | 525 0.20 | 163 (5) 2.1 4.0 830 | 1370 | 1650 | 243 | 2.0i1014) 3.4 4.9 900 0.65 03 | 146 | 246 | wNaA NA_ | see
680 | 500 | e00 0.25 |[1.63 (6] 5 3.4 2030 (1530 | 1800 | 252 | 2010140 3.4 5.2 See 1050 0.88 8.8 2.4 2.0 NA NA Sheet
9o | 660 | 750 040 | 163 (/&) NS et See 2230 |i7oo | 1950 | 2.95 | 2.0i(14) 37 4.9 Sheet 1200 116 7.9 | 109 185 | NA NA | toF 4
| 1030 | 740 | s00 0.60 | 163 (l6) NS 2.1 Sheet 2500 | 1830 | 200 | 3.40 | 2.0i04) 3.4 52 | 1of4 350 | 147 7.0 9.7 6.4 | NA NA
| 150 | 820 | 1050 0.80 |2.01114) NS 1.8 lof 4 2650 | 1880 | 2es0| 390 | 277 (12 3. 4.6 1500 1.80 NS 8.8 4.9 NA NA
1390 | 970 | 1200 04 |2.77 (12) NS 2.4 2800 | 1950 | 2400 | 442 | 277 ci2)] 34 4.9 650 | 249 NS 7.9 134 | NA NA
1630 | 120 | 1350 .30 277 (12) L) 2.7 2otz {2010 | 2550 s5.00 | 277 (12) 3.1 4.6 800 | 2.60 NS 7.3 121 NA NA
| /880 | 1260 | 1500 160 |3.5/(10)@ NS 3.0@ 3300 | 2080 | zroo | s57 | 3.5i(10) 2.7 4.3 1950 | 3.05 NS NS 2 | NA NA
1960 | 1330 | se50 200 |55/8* @] 15 3.09 3480 | 2220 | 2850 | 620 | 3.51(10) 2.4 4.0 200 | 3.54 NS NS 0.6 | NA NA
230 | 100 | goo | 230 |35108F @ 15 3.0@ 3650 | 2280 | 3000 | 6.85 | 427 (8)| 2. 37 o250 | 407 NS NS 97 | wa NA
2400 | 4.63 NS NS 9./ NA NA
2550 | s5.22 NS NS 88 | NA NA
2700 | 5.85 NS NS 8.20@® NA NA

@ = 19x25x29Z Only.

Notes:

Increase the minimum cover values shown on
Sheet 1 of 4 by 13 mm for goge and size combinations
below the heavy lines.

Height of fill { maximum cover) is measured from
fop of finished grade 'o oufside fop of pipe.

*pecorrugated 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 availability of this product. Check
availability before specifying (generally limited
to 75 -mmx 25 mm corrugation pipe arch fabricated
from 1500 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.

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

@ 2.77 mm (12 gage ) for spiral rib, 2.4 m maximum
cover, 19 mm x 25 mmx 292 mm rib spacing (2 rib)
only.

MAXIMUM COVER FOR CORRUGATED
STEEL PIPE ROUND AND PIPE ARCH

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

COVER HEIGHT

Nomes. oates T approved By

By| EGR 09/85 —M
Drown By MSD 09/85 State Dre Engineer
ehecked 8y | EGR 09,85 | Peviston Ko | sheet No. Index Mo
F.H.W.A. Approved: 94 3 of 4




ROUND PIPE - 67 x13 CORRUGATION ROUND PIPE - 75x 25 CORRUGATION ROUND PIPE - SPIRAL RIB
RIB SPACING (19x19x191)
Maximum Height OF Fill (m) Maximum Height Of Fill (m) Maximum Helght OF Fill (m)
Sheet Thickness In mm (Gage ) Min. Sheet Thickness In mm (Gage ) Min. Sheet Thickness In mm Min.
D | Area [75p4 [ 1.905 | 2.667 | 3.425 | 466 | Cover D | Ares [ 7524 ] 1.905 | 2.667 | 3.425 | 4166 | Cover (Gage / Cover
(mm) | (m2) | (16) (14) (12) (10) (8) (m) (mm) | (m2) | (16) (14) (12) (/0) (8) (m) Area | 1524 | 1.905 2.667 | 3.425 4066
(mm)| (m2) | 1) | 40 | (121 | t10) (8
300 | 0.07 | 27.43 | 30.48-| WA NA NA 900 | 0.66 | i0.06 | 280 | 18.29 NA NA
375 | ow 2195 | 27.43 NA NA NA 050 | 089 | 853 | 1097 | 15.54 NA NA 300 | 0.07 VA NA NA NA NA 7 - wote
450 | o7 7.98 | 22.86 | 30.48- | WA NA 200 | 77 732 | 945 | i3.72 | 17.68 NA s | o [1p02Q| &D| wA NA NA Speciar notoliof ,
] 450 0.6 16.76 76 NA NA NA pecial installation required.
525 | 0.22 | 15.85 9.8/ | 28.04 NA NA 1350 | 148 | 640 | 853 | 1n.89 15.54 NA Refer to AASHTO Standard Specificatic
i 525 0.22 14.33 65 NA NA NA pecificaticns
600 | 0.29 | 13.4 7.07 | 24.08 NA NA 500 | .62 | 579 | 7.32 | 10.67 4.02 NA 2 = e for Highway Bridges or ASTM B788-88
750 | 0.46 | 10.670r | 13.41 19.20 NA NA Ssh“ , 650 | 2.21 | 4.570r | 6.7/ 9.75 12.80 554 | see 600 | 0.29 : NA el and manufacturer's recommendations.
900 | 0.66 NS | osron | 585 | 2075 | WA |, py 800 | 2.63 ns | 6.a00r | 8.64 /.58 14.33 | Sheet 750 | 046 }10.06 ‘g 45| 2225 | KA NA
050 | 0.89 NS NS | 340 | 768 | NA 1950 | 3.08 NS | 4570m| 8.235 | .67 3 | lor4 900 | 0.66 823 3;32‘75 g'gi e NA | See
200 | 17 N5 NS 11.580R | 15.2408 | 18.59 2100 | 3.58 NS ns | 7.320m | 975 12.19 /050 | 0.89 NS @ o A NA | Sheet
350 | .48 NS NS | 10.360r | 13.720R | 6.460R 2250 | 4.1 NS NS | 7.0or | 9 .28 /200 | 117 NS NS > /9'0;? ;fi’/ NA | lof 4
500 | 1.82 NS NS NS | /.890R | H4.940R 2400 | 4.67 NS NS | 6.4008 | 8.530R 10.36 1350 | 149 NS NS ; : NA
650 | 2.2 NS NS NS NS | I3.4i0m 2550 | 5.27 NS NS vs | 7.920m 9.75 1500 | 182 NS (AN A XAC) L ?3550/? nA
1800 | 2.63 NS NS s NS | i2.190R 2700 | 5.9/ wS NS NS | 7.32on | 9.Hor /650 | 2.2/ NS NS NS "’;} . NA
2650 | 6.59 NS NS NS NS 8.530m 509 1 265 = s - //'5? @] -
3000 | 7.29 NS NS NS NS 8.230r 1950 | 3.08 NS NS NS ; NA
2i00 | 3.58 NS NS NS 10.86 @] NA
2250 | 4.1 NS NS NS [914DDE) WA
2400 | 4.67 NS NS NS [B.230 NA
PIPE ARCH - SPIRAL RIB
PIPE ARCH - 67 xi3 CORRUGATION © PIPE ARCH - 75x25 CORRUGATION 0)e)
RIB SPACING (19x19x191)
Maximum Height Maximum Height - -
Of Filltm) Of Filltm) Maximum Height
Minimum . Minimum Minimum Of Fill(m)
Equiv. Sheet Maximum Corner . Equiv. Sheet Maximum Corner Min Equiv. Sheet Mo i
Round Thickness | Pressure-kg/me | Min- Round Thickness |pressure -kg/me ’ Round Thickness Paxmum C"”"’Q Min.
Span | Rise | Pipe | Areq |Required Cover Span | Rise | Pipe | Area |Required Cover Span | Rise | Pipe | Areq |Required ressure -kg/m Cover
(mm)| (mm)| (mm) | (m2) |(mm) (Ga)| 19530 29295 | (m) tmm) | (mm)| (mm) | (m%) |(mm)(Ga)| 19530 29295 |{(m) tmm)| tmm}| (mm) | (m2) {(mm} (Ga)| 19530 | 29295 | (m)
450 | 390 | 375 | os0 | 1.524(6) | 3.66 4.57 000 | 700 | 900 | 0.65 | 1.524 (/6) 2.44 366 405 | 355 | 375 | o4 | 1524 (l6) 3.66 3.9
50 | 380 450 | 045 | 1524 (16) | 3.05 4.27 noo | 850 | 1050 | o087 | 1524 ti6) 2.44 3.9 50 | 405 | 450 | 006 |1.524 (16) 3.05 3.66
560 | 420 | 525 | 0.20 | 1524 (.61 | 2.8 3.9 1330 | 1030 | 1200 | 104 | 1524 (i6) 2.44 3.96 585 | 485 | 525 | 0.21 |1.524 (16) 2.13 3.35
680 | 500 | o0 | 0.42 | 1.905 (/47 1.52 3.35 1550 | 1200 | 1350 | 145 | 1.905 (4) 2.44 3.9 See 685 | 535 | 600 | 0.28 |1.524(16) 1.52 3.05
50 | 660 | 750 | 0.42 | 1.905 () NS 2.13 1650 | 1270 | 1500 | 1.79 | 1.905 (M4} 2.44 396 | Sheet 840 | 660 | 750 | 0.44 |1.905 (14) NS 2.74
030 | 740 | 900 | 0.60 |2.667 (12} NS 2.3 See. 830 | 370 | w50 | 216 |2.667 (12) 3.35 4.88 | lof 4 o5 | 785 | 900 | 0.65 |1.905 (14) NS 244 See,
W50 | 620 | 1050 | 0.83 | 2.667 (12) NS 1.83 Tof 4 2030 1530 | 1800 | 2.55 |2.667 (12) 3.35 5.8 o | 95 | w050 | 0.87 |2.667 (12) NS 2.44 Tof 4
1390 | 970 | 1200 | 1.08 | 3.429 (10) NS 2.44 2230| oo | 1950 | 2.98 |z2.667 (12) 3.05 4.88 1345 | 1090 1200 | 14 |2.667 (12) NS 2.44
630 | 120 | 1350 | 1.37 | 3.429 (10) NS 2.74 2500 1830 | 2100 | 3.44 |2.667 (12) 3.35 5.18 525 | w70 | 1350 | 145 | 2.667 (10} NS 2.44
/880 | 1260 | /500 | 168 | 4./66 (8) NS 3.05 2650 | /1880 | 2250 | 3.94 |3.425 (10) 305 4.57 1675 | 1295| 1500 | /.79 | 3.425 (10) NS 2.44
1960 | 1330 w50 | 2.03 | 4.6 (8) NS 3.05 2800 | 1950 | 2400 | 446 |3.425 (i0) 3.05 4.88 855 | 1395| 1650 | 2.06 [3.425 (i0)@) WS 2.44
2130 | 100 | 1800 | 2.42 | 4.166 (8) NS 3.05 2980 | 2010 | 2550 | 5.04 |4.166 (8) 3.05 4.57 2055] 1500 | 1800 | 2.55 [3.425 tig) @] Ns 2.44

MAXIMUM COVER FOR
CORRUGATED ALUMINUM ALLOY
ROUND PIPE AND PIPE ARCH

Notes:
Increase the minimum cover values shown on
Sheet | of 4 by 150 mm for goge ond size combinations
below the heavy lines.

NA - Not Available
NS - Nof Suitable ( For Highway H-20 Lwdinqsl

@ Limited availability of this product. Check availability
before specifying.

DR - Design Review is recommended for each specific application. The review @ 360°p erfgrzge_d ‘%p & (_fren(;hhdr%n p/pg ) is ’"Of i STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
Height of fill  moximum cover ) is measured from should identify any special handling, installation, backfill procedures, and C/eismegh:ckix; o .guf':rabf'/ir‘;e;znd%v’z/azeﬁff:; y ROAD DESIGN
top of finished grade fo outside top of pipe. construction lood restrictions which may be required. The specification of the .
next thicker culvert in lieu of this review is not appropriate. ( The review (® This size and goge combination must be strutted during installation per

performed by the designer does not relieve the contractor from analyzing
and faking ony necessasry precgutions required fo protect partiolly or
completely constructed pipe from the equipment used during construction. )

manufacturers recommendations. Extra core will be required during handling
and installation.

COVER HEIGHT

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

Homes Dates Approved By
Deatgnea By|  £6R 09/85
orown By HSD 09/85 State Droinoge
checked By EGR 09/85 Revision No. Shest No. index No.
F.H.W.A. Approved: 9% 4 of 4




APPLICATION GUIDELINES TO CURB INLETS AND GUTTER INLETS

BICYCLE SAFE UurtiLirTy MAXIMUM
INDEX INLET TYPE GRADE HYDRAULIC / LOCATION PIPE SIZE WITH
NO. TYPE CURB/GUTTER |CONSIDERATION| INTAKE (m?3/s) |PEDESTRIAN SAFE| FROM CURB|STANDARD BOTTOMS COMMENTS
@ / E & F Continuous 0.115 Yes / Limited Inside 750 mm
2 @ E & F Sag 0.255 Yes / Limited Inside 750 mm
210
3 E & F Continuous 0.54 Yes / Limited Inside 750 mm
4 E & F Sag 0.184 Yes / Limited Inside 750 mm
@ 5 E & F Continuous 0.088 Yes / Limited Outside 750 mm
2l @
6 E & F Sag 0.125 Yes / Limited Qutside 750 mm
@ s .. . 600 mm Longitudinal
212 7 Separator I & I |Continuous or Sag| 0.212 Yes / Limited Inside 750 mm Transverse
600 mm Longitudinal
213 @ 8 Separator IZ & X |Continuous or Sag 0.125 Yes / Limited Inside 750 mm Trag;verls e
@ . . To be used only where flows are light to moderate and R/W does not permit the use of throated curb inlets.
214 9 D & F Continuous or Sag| 0.0/14 Yes / Yes Outside 750 mm Vones fo be directed to major flow direction,
215 @ 0 D& F Continuous or Sag 0.008 Yes / Yes Outside 750 mm To be used only where flows are light and R/W does not permit the use of throated curb inlefs.
Median Barrier 3 @ 375 mm Longitudinal
/ Wall Continuous 0.113 No / Yes NA 750 mm Transverse
Medion Barrier Sa @ 375 mm Longitudinal
2 wall d 0.142 No / No NA 750 mm Transverse
@ Median Barrier Double Infet @ /050 mm Longitudinal
2r 3 Wall Continuous 0.113 No / Yes NA 750 mm Transverse
B wedian Barrier Double Inlet @ 1050 mm Longitudinal
4 wall Sag 0.142 No / Yes NA 750 mm Transverse
@ Median Barrier Double Inlet @ 1050 mm Longitudinal
5 Wall Sag & Continuous| 0.142 No / Yes NA 750 mm Transverse
218 - Barrier Wall  |Continuous or Sag 0.147 Yes / Yes NA 750 mm
220 S Shoulder Continuous 0.113 No / Yes @ NA 750 mm Tronsverse
221 v Valley Continuous or Sag| 0.142 Yes / Yes NA 750 mm Transverse

@ Hydraulic intake values do not represent hydraulic capacity but are shown to compare inlets based

on a 0.2% longitudinal slope, 0.02 cross slope and o 90% efficiency factor. For other conditions
the values shown should be adjusted for bypass flow or debris blockage. Sog inlet intake

value is based on flooding the oufside lane or shoulder, where spread rather than hydraulic
intake may dictate inlet selection or spacing. Full design data and additional information

is availoble in "A Study of Stormwater Iniet Capacities” by University of South Florida.

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

@ Double throated inlets ore usually not warranted unless the minor flow is in excess of /5 meters
distance or 0.015 cubic meters per Second.

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

Pipe sizes are circulor, Class I, B Wall, concrete pipe. Elliptical pipe and
corrugated pipe are to be checked for fif in accordance with Index No. 20i;

meftal pipe sizes should be reviewed using 68 mm x /3 mm corrugotion up fo 750 mm
and 76 mm x 25 mm corrugation for larger sizes.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB INLET & GUTTER INLET]
APPLICATION GUIDE
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Designed By EGR 09/06/84
Drown By DAE | 09/06/84 StSte Ordinogs~Engineer
checked By | £ G R | 03/06/84 | Roviston No. Sneet No. Index No-
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¢ €
Inlet Type 4 S trical About €
k Inlet Type 2 Symmefrical About € */ " P ymmerrica
!

610 Dia. Cover

6/0 Dia. Cover See Slab Reinforcing

See Sections AA For Spacing

(\20M Bar Top. 25M Bars Bottom

o Detail This Sheef.— e
See Slab Reinforcing /ﬂl ~ € Inlet k@ intet
Detail This Sheet.— N § 5 § 5
- B = = SN
8 /4 "I 20 o B 5 /( Bl | Back Of Curb
1 8 t__ — _J
¥—_ | B L 1
= \ )| __, < T
125 @ Concrete [ S { g/ipgrfcfgf;:;;efe . 8] { Face OF Curb/l
Support Post | < r 1830 9i5 ki -
' L 3045 195 1
t
L 3960 2745
I

Loa

PLAN (INLET TYPE 2 SYMMETRICAL ABOUT ¢€) PLAN (INLET TYPE 4 SYMMETRICAL ABOUT €)

To Be Paid ‘ Limits Of infet Construction To Be Poid To Be Paid [ Limits Of Inlet Construction | To Be Paid
For As C. & G. For As C. & G. For As C. & G. For As C. & G.
8 F.L. Of Gutter 3

F.L. Of Gutter
i

ESssansss e

Back Of Curb

250
-7
F
59| 1]
150
50

-

20M Bors ® 235 Ctrs.

La

INLETS TYPES [AND 3

|—>A

125 @ Concrete Support Post

_—20M Bars @ 235 Cirs.

20M Bars

20M Bor Top, 25M Bars Bottom
See Sections AA For Spacing

Y

i

R
Sleh 8
.

95 ‘
| {

3045 95
t Gutter | T " Gutter |
7(’:%;? %’;]fg’ Trans. Trans.

SECTION BB (INLET TYPE 2 SYMMETRICAL ABOUT &) SECTION BB (INLET TYPE 4 SYMMETRICAL ABOUT €)

[ !1; 1220 L 455
[
‘ 455 8 )
S . Ry j
g | [ g | 4]
_ N [y g
See Note @ 125 @ Concret 9
See Not 125 @ Concrete o
No. 4 { |, Suppairf Post ! Nz,e-‘l o w Su,c{parf Post ? 1
- ; T |60 JoLI . '
150 Concrete Or |_ Q| l | 535
P /54 150 Concrete Or
205 Brick. |2 1050 15g] 205 Briok. liﬁ(ﬂ' 1200 150,
DIMENSIONAL SECTION DIMENSIONAL SECTION
CURB TYPE £ SHOWN CURB TYPE F SHOWN
INLETS TYPES IAND 2 INLETS TYPES 3 AND 4 230,150,150
570
20M Bars Uniess 25M Bottom Bars 7
s 20M Bars Unless
20M Bars @ m. - Otherwise Shown 25U Bars @ Otherwise Shown l
/ 235 Ctrs. 1501230 230} | 75 235 Ctrs. /50 1901190, 17_5 20M Bars @ 235 Cirs |»230
i | 250 Bars @ 235 Cirs. / 20M Bars ® 235 Cirs. L
T 1100 5 3
/GSMjggrscﬁs 25M Bar. 5/‘ /oM _Bars 25M Bar. 9 | | 2
Both Ways 100 go fgog/aﬁ;r S 100 4
/5M Bars @ 305 Ctrs. LY /54 Bars @ 305 Ctrs.

1200 Diameter ﬁl 150

L 1050 Digmeter |
t

REINFORCING SECTION
1050 DIA. STRUCTURE BOTTOM (SECTION AA)

REINFORCING SECTION

1200 DIA. STRUCTURE BOTTOM (SECTION AA) (TYPE E GUTTER SHOWN)

TRANSVERSE SECTIONS FOR INLETS TYPES 1,2,3 & 4

Face OF Curb —" j
20M Bars ® 235 Ctrs.

125 @ Concrete Support Post

Loa

INLETS TYPES 2 AND 4

SLAB REINFORCING

265 ,20M Top Bors

20M Bottom Bars

/80, | 90
1
545 For 1050 Structure Bottom

470 For 1200 Structfure Bottom

/5M Bars @ 305 Cirs.

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

Nooe

8.
9.

GENERAL NOTES

. The finished grade and slope of the inlef tops are to

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

." When inlefs are to be constructed on a curve, refer fo the

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

. All steel in inlet fop shall have 30 mm minimum cover uniess

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

. The rear wall portion of inlet tops Types 1,2, 3 & 4 may

be constructed with brick. Dowels fo fop siob required.
For supplemental details see Index No. 201.
Only round concrete support post will be acceptable.

These inlets are to be used with Curb and Gutter Types E
and £ ond Curb Type A. Llocote oufside of pedestrain crosswaik
where practical.

For structure bottoms see Index No. 200.

inlet to be paid for under the controct unit price for Inlets
(Curb) ( Type__ ), EA.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB INLET TOPS
TYPES 1,2,3,& 4
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Designed By J ﬁ :ZV( f
L0
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FHN.A. Approved:  05/01/75 94 lof | 2 / O




60 | 455 K

T
65| 150 | 150 | 150 4 15M Top Bars
i T T =1

End Of Top Bar)-.!_

15M Boffom Bars

k _150 _‘_,,@ 150 [ _—Slope To Match Adjocent Curb With 50 mm Top Radius

75

___And 20_mm_Bottom Chamfer Or 30 mm Rudh

Box Siab Or Filiet
Plus Pipe Wall

Pipe Shall Not Be Consrrumed‘

Within These Limils.

|

215
- /5M Bars
@ 230 Ctrs.
Corner Fillet ( See Note 6.)
| T !
|8
‘“Q
- 20 Chamfer
/5M Dia. Bars

( Steel Cover Shown }

SECTION AA

125

480

inlet Box Or Riser

—— €& Inlet

Fillet Each Back Corner ( (inlet Top Type 6
Required When Round Symmetrical About € )
Bottom Or Riser Used-.

a
r_./su ® 230 o.c\l-—’ P F&Oﬂ A

15M @ 125 o.c.
150 ~-

~/5M @ 230 Cirs. Horiz.
i

-I5M @ 305 Ctrs. Vert.

|

Intermediate Bars

{ Discontinued When
Space Between Adjacent
Longitudinal Closer

Than 205 Centers)

SECTION PP

L 305 455

‘ 190 ‘//5

Te}
Theo. Gutter™N
Depression

535

SECTION QQ

115

/90

~ = = - + T 11
g (orems SunED IRERNELY “yl 3 B
L\ S EEJ_l_l_LJ_H HENRNEREN Ll H_t
- — - p—
Q < 2 ¢ nret
¥ b K
|
T D! | D —
L |
l— A
75, \/.50 1530 .1_/50. Q .75
L. 3180
TOP VIEW
To Be Paid For | ____Limits Of Iniet Construction To Be Paid For
As Curb & Gutter o { As Curb & Gutter
F.L. OF Gutter - S| '
— 150 2 —775 | ~150
! T [ — 255
N ™y — ! I 750
[ ‘ !
T
I
9i5 2440 ol 760 9i5
Gutter Transition o Gutter Transition
SECTION 88

(Curb Iniet Top Type 6 Symmetrical With Left Half )

INLET TYPE 5

SKETCHS SHOWING FRAME SEAT AND THROAT RECESS

GENERAL NOTES

The finished grade ond slope of the inlet fops ore to conform with the finished cross
slope ond grade of the proposed sidewalk and/or parkway.

When inlets are to be constructed on a curve, refer to the plons fo defermine the radius
and, where necessary, modify the inlet detoils accordingly. Bend steel when necessary.

. All reinforcing steel shall have 30 mm 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 drowings. Request for shop drawing approvel
shall be directed to the State Drainoge Engineer.

. Concrete meeting the requirements of A.S.T.M. C 478 (27579 kPa) may be used in lieu

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

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

. For inlet botfoms see Index No. 200.

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

. See Index 20! for supplemental details.
. Al steel used for frome and cover shall meet the requirements of ASTM A-36.

. Either cost iron covers or steel covers may be used. Iron covers shall be Class No. 30

castings in accordance with ASTM A-48.

. When Alterngte "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 ore to be grouted in accordance with the grouting detfail
shown on sheet 2 of 2, in lieu of tack welding.

. Infet to be paid for under the contract unit price for infets (Curb) (Type_ ). EA.

380 230 a|
63, 150 150 _|! .~ 15M Top Bars
15M Bars 125,125, /5M Bottom Bars
® 125 Chrs.— ” ‘

i75

TOP MODIFICATION FOR TYPE E CURB

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB INLET TOPS
TYPES 5 & 6
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Designed By /{ a M /

e lomtind
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Epoxy-Sand Grout

Fach Side

Epoxy - St
Groyul

Grommet

Epoxy-Sand Grout

Each Side \

Epoxy -Send Grout

Grommet

1225 o. to 0. Of Frome "

/195 0. to 0. Of Cover 2

TOP VIEW /{] L
30 Anchor
ang 005 (See Detail)

HALF SECTION DD

SECTION NN
GROUTING DETAILS

r—-M

-

1225 o. to 0. Of Frame ‘

[

1195 0. to 0. Of Cover

3
T

A\

ar

v s

£ 102x76 x9.5

3

/ Caver/

Anchor
( See Detail }

SECTION MM
GROUTING DETAILS

£ 152 x89x9.5

S | N N § S

HALF SECTION DD

IRON COVER

STEEL COVER

I [

f

e -

t i 4
U_U_ U U U U 4 T
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SECTION GG
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=
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OO |3
OO

000000

8
4
u
]

TOP VIEW

N

N
5 Y2 o205
SECTION XX

1195

Y—<—| _JLt3 &‘i

/*\

Non-Skid Fioor Plate

545

\

>

X
O~ 20 Pickhotes —° J

Bar 5 x 50 9
0°

TOP VIEW v =

SECTION HH

4 Spoces @ 127
SECTION YY

AN T :
| Vs / \ CURB INLET TOPS
e TYPES 5 & 6
- TOPLJV/EW Anchor N — ] e |4 Mé e
FRAME ANCHOR DETAIL = =R
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1.2 Separator

100
|10

75

1.8 Seporator

Hr

Transition —/‘

A
Transition =~
7
o Pavement Depression k_\

A

PLAN

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

1200

To Be Paid For As Inlet

1500

1200

SECTION CC

Paveb*

20
610 —1 |'225

225 135

95 I
el

5ol !
Ll

MODIFICATION WHEN USED
AS A MANHOLE

150

Superelevatea Pavi. | 450 225 | i35
Pavement Transition To Inlet T
00 | 46 55 g
Pavement. ‘ | —|
1 mL | 180° Hook %
0 © [N ° (Typ.)
e Q) ~ 60°(+)
44 = ~
T —__|_Theoretical Gutter e 7
— \ - A
— N\ ) —
[SY
e B | N 20M Boars
N X N Q AC! Std, Hooks Required Each End Of
‘ ‘ ‘ 2ou gors | 8] Straight Bars And Right End OF Bent
| Bars: 180° Hooks, Canted 60° ( +), On
c 90° Hook 0dd Bors; 90° Hooks, Down, On Even
Bars Numbered From Throat Side.
(Typ. )
e 10T T G R TN M
2oM Borl [T 70N N r
THROAT DETAIL N .
4 \ \ ! N -~
l J H 3
@ 2
N / |
\\ // 1 ¥ §
NN ! g
i R 1 h S
I5M Bars— et e e -
et Ly
Throat Side —- 51 e ®
75| 46 150 66 125 | |75 -y
T

/.8 Separator

Construction Joints,

SECTION AA index No. 20I.

GENERAL NOTES

©
[T
TEg zg I. This inlef is used in Traffic Separators Types I and I ; or, in Separators constructed
£33 with Curbs Types A, B and E and sidewalk paving, which cannot accommodate Inlets
LaN2 Types 1,2, 3,4,5 or 6. Use of this Inlet on through traffic side of fhe separator
1772 3 g g is not permitted in medians with Curbs Types A and B. Locate inlef outside of
NS pedestrian cross traffic.
2 g% I3 2. Reinforcing-15M bars @ 455 mm ceniers uniess otherwise noted. Cut or bend bars out of
3 gs 2 way of pipe when necessary. Bars to clear pipe by 40 mm.
So :’,.E 3. Recommended maximum pipe sizes are 600 mm longitudinal and 750 mm transverse. For
AN

larger pipe, inlets with Alf. B bottoms, Index No. 200 are recommended.
4. For supplementary details see index No. 20I.
5. Inlet to be paid for under the contfract unit price for Inlets ( Curb Type 7 ), EA.

Options See Optional

2 Severan REINFORCING STEEL DIAGRAM
-£ Seporator TOP SLAB OF INLETS
20,
Type III Frame
( Cover Not Shown ) — .
oo 15Q) 1200 150
Pavement 9 1n /5M Bars
NN
, - —Top Slab

5 \\\V{ ﬁ:“_ﬁcﬂemenf & Hooks Required
= !lL 20M Bors M
@T—_ M i | See Throat Detail And 1l
™~ © I | Reinforcing Diagram For i

g g ] 3 4— R~A Hook Arrangement +
=S 5 * a5 1 Lm0 ) ) iy A
Voo i ' Const. Joints Permitted i I
G 1 I Between These Limits-See I, .
Al .4|L|q l— 40 Ciear ( Typ.) 1|1 Index No. 20} For Minimum —_| :: it
i Dimensions. I I
! I H
“D"l 20M Bars 1: lur /ZOM Bars, 310 oc ::
= 300 |} For Bottom Sigb 1|1 {
B :Pavemenf ___-,-:A:::Jé{ Rebar Embedment =) ﬁ':’{

SECTION BB

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

CURB

INLET
TYPE 7

Names. Dates Approved By

Desigres By|  EGR 08/8/ { ﬁ 2% /

Drown By HSD 08/8! — STATE DRAINAGE ENGINEER
chocked By G 08781 Reviaion No. Sheet No. Index No.
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[_’0

) | 450
vy 20M Bars
Pavement Transition To inlet ACI S1d. Hooks Required Each End OF
ST oIoIIToIoIomos oo B0 46 65 | Straight Bars And Right End Of Bent
50 ‘, } Bars. 180° Hooks, Canted 60° (+), On Odd
" Bars; 90° Hooks, Down, On Even Bors

Numbered From Throat Side

180° Hook
60° - (Typ.) @‘ P 26 95
B 25 R / e 20.{ P_.(
Theoretical -
T ~— Gufrer 0] — 4L :
‘ ‘ L\ ﬁ 20M Bor—] >)—/é/;—-< _______\_
1 I/ R\

I
)
— ‘ ' 204 Bars
. \ |
1

= ey \ /
- ] | Izz- ¢ |~ 90° Hook \'\\—/
e - _r (Typ. ) + 71
, . e
20M Bors——E PSP I
N Tronsition — | - Pavement Depression / - Transition ~ ‘L L ?

50

P

-I\Z @ /50 For Monholes

178

/ /230

1.8 Separator
330 /

L 13 Exp. Joint ( Typ. )

46 75

1200 Seporator

50
=

\46 65

THROAT DETAIL (SECTION AA) Q] L 9@ 150 J tlj =
- ' )
A REINFORCING STEEL DIAGRAM
PLAN TOP SLAB OF INLET
1.8 Separator
To Be Paid For As Separator ( No Deduction For inlet ) 1.2 Separator
To Be Paid For As inlet 70 810
1200 1500 1200
159 Type II Frame
59| — (Cover Nof Shown) 1500
Pavement o l
- S N T A T | o] 1200 | /50
i Q | A
f Y \‘k| ***** S \: ' 20M Bars
—— \
x ] ™ € - - -~ Top Slab Rebar
1\ /Il\ 8\1 T o Hooks Required
s 1l I
L N = r| 2om Bors M
Bas ™ R 59 ¥l _J |0 9 1| See Throat Detait And | i
| ‘\ “:J 3 ] I \0 :: Reinforcing Diagrom For ::
: ! $ 8: It 40 Clear ( Typ. ) 1I: —}—-\{ Hook Arrangement N
I ! Ny [ 1 I A
i ! ] I it I
———————————————— I 1 f I
Ir bl Const. Joints Permitted Ik ol
gl I Zg% oBgrs i Between These Limits- See :: ::
i Index No. 201 For Minimum I 20M B 20 I
Dimensions. I ars, oc H
SECTION CC I i
610 i I i
[ S 33"f g ————————— {
SECTION AA € ]
For Bottom Slab
GENERAL NOTES SECTION BB gopor Embedment
Pavement /. This inlet is to be used only in Traffic Separators Types IV and X; or, Options See Gptional
LQ in separators constructed with Curbs Types D and F and sidewalk paving, Construction Joints,
which cannot accommodate Inlefs Types /,2,3,4.5 or 6. Index No. 201.
Use of this iniet on the through traffic side of the separator should
be avoided in medians constructed with Curb Type D (Curb inlets
Types 9 or 10 are recommended ). Locate inlet outside of pedestrian
o, cross troffic. .
25 .
= E 2
3 ':,Lg s 2. Reinforcing- ISM bars at 455 mm centers unless otherwise nofed. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
3: PR Cut or bend bars ouf of way of pipe when necessary. Bars ROAD DESIGN
3s 2 to clear pipe by 40 mm.
MODIFICATION WHEN USED gé’z" £ pioe by CURB INLET
AS A MANHOLE § Sé £ 3. Recommended maximum pipe sizes are 600 mm fongitudinal
~oE g and 450 mm transverse. For larger pipe, inlets with TYPE 8
g% s g Alt. B bottoms, Index No. 200 are recommended.
San I Nomes Dotes Approved By
4. For supplemental details see index No. 20i. Destorea By|  EGR or/8r
Drawn By HSD /8 Stata Dre
5. inlet to be paid for under the contract unit price for Inlets cooad By 3 ) Revision Mo Sheel Fo. Ircen No.
{ Curb Type _ ), EA. 2/3
F.H.W.A. Approved: 10/08/8i 94 lof |




I5M Bars Continuous
Or 300 Returns ( Same
Below }

\ I5M Bars Top
20M Bors Bottom

300 Returns, Each { Min. ) 15M Bars, 150 ¢ to ¢, Top & Bottom

_al | .

—Face Of Curb
L

| ——I5M Bar

(COC( CE T G LT EO

L] O e g T o O 4x4-W4.0 x W4.0 ars, With Hooks.
B %E[%E[%EE%[[%E[%ED = direction or Welded Wire Fobric. 145 ¢ 1 o, Botiom
I N N | O O Qpening . . 15w gor
CrEr LTl A entere 5
(L LT LT LT t 1} { B

clocd o™
\_ I 1 %

154 Bars, 300 ¢ to ¢
Or 4x4-W4.0 x W4.0
Welded Wire Fabric

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

TOP VIEW 150 | " } 1015 x 510
‘ |-— 2 I5M Bars Top &
927 (Curb Box) [ 470 L 152, El\; - 1= Bottom
13 /5M Bar Top & — -
( = —_—
906 ( Frame) ] Bottom, L =455 ST \
i,’ 902 (Grate ) 4_1| = I5M Bar ( 305 Legs)
Adjustable Curb Box TOP VIEW TOP VIEW

(150 to 225 Curb Height)

152

H [ 8 ‘
ﬁﬂ%ﬁﬁﬁﬂﬁgﬁﬁﬁgl 1 - ee /5M Bars
‘Gf I it 2) N - 154 B / /5M Bars ( Or Fabric)
o 1‘ + ar

LL 838 J J
9/5 L
790 |-20M Bar /5M Bar
- 940 - - 3 -2on ‘ S
‘ TRANSVERSE ~ SECTION 8I 1 (.4 |- wire Favric ‘\‘I 0 S | /

1092

I\ Optional Key/ /I | | Optional Key ./ /|
LONGITUDINAL SECTION I l (In Lieu OF Dowels ) | { ‘ (in Lieu OF Dowels) | |
FRAME AND GRATE . 1050 _Or 1200 N 150 . 1050 O 150
L\L ( Botfom Or Riser ) J_Ni (Bottom Or Riser ) J_Nr
SECTION AA SECTION BB
-
i rﬁ,‘? 5 mm Bottom Lug (2 Corners) "’1 (SEE NOTE 6 BELOW) (SEE NOTE 6 BELOW)
- 1
S| TT O[T O[T O L[] [[REC & 0P SLABS
™ O © Approximate Debris Free Capacity
(L g O O O CE 2
wn
[E D: D: D: © ~ 0.0 GENERAL NOTES
o L)
|:|: D: D: [}: D: [l: 9 § 0 1. This inlet is primarily infended for locations with light fo moderate flows where right of way does not permit the use of throated Curb Inlets
VTR E 0.065 ) oE Types | through 6. The typical application is on curb returns to city streets. The inlet grate Is suitable for pedestrian and bicycle traffic.
] e
D: D: |:|: D: l:[ [:]: Irsd = S A [ 2. This inlet to be located in vertical faced curbs such as Curb and Gutter Type F. Grate shall be oriented with vanes directed toward
I:l: [ ‘:l: [E §0,030 4% T predominate flow. Inlef to be located outside pedestrian crosswalk where practical.
[]: l:[: D: [[ l:|: I:[ BI ; ﬁ" g 3. For structure bottoms see Index No. 200. For supplemental defails see Index No. 201.
D: |:|: D: D: [l:_ © 0 50 4. All steel in slab fops shall have 30 mm minimum cover unless otherwise shown. Tops shall be either cast-in-place or precast concrete.
> oo s0 80 70 60 (%) 5. For Aiternate B applications, top slab openings shall be placed such that 2 edges of inlef frame will be located directly above botfom wall
[E E]: D: [:[ D: D£$ © Olm‘ake/o Total or riser wall.
6. When used on a structure with dimensions larger than those detailed above and risers are not applied, the top slab shall be constructed using
VI EFFICIENCY CURVE Index 200 with the siab opening adjust to 6/0 mm x 9i5 mm. The "Special Top Siab" on Index 200 is not permitted.
TOP VIEW " 7. Frame may be adjusted with one fo six courses of brick.
8. Inlet and grate detail shown is U.S. Foundry USF 5130-6016. Vaned grates with approximately equal openings will be permitted that satisfy AASHTO
H-20 loading. Inlet and grate shall be Class 30 castings in accordonce with ASTM A 48. Grates shall be reversible, right or left.
_.| 6 L
\ 902 |
IR STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

29 12 Equal Spaces NENL) 83 R © &5

N7 dad8 d7addd A ’ CURB INLET ToP
L — — TYPE 9

See Defail A See Detail B
Nomes Oates Approved By
Deslgned By EGR
SECTION DETAIL A DETAIL B Drown By HSD [7Z]] ’4 Stove grlzjn{no(;/;um
GRA TE DETA/L Checked By NG 7 Revision No. Sheet No. index No.
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LONGITUDINAL SECTION
FRAME AND GRATE

L 507 o
\ -

(L[] W[ C[HD
L g
INpinpiapit
il
o | [ I EL]

1 QI
/QJ l_ 19 mm Bottom Lug (4 Corners) ”

.30
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65 7 65 9 65 |7 65 |7 50

PLAN

507 |

25] |

o f

7 Equal Spaces @ 67

T T T TR

See Detail B—

JL/_j

See Detail A

SECTION
GRATE DETAIL

TRANSVERSE SECTION

Approximate Debris Free Capacity
(0.02 Pavement Cross Siope }

0.10

0.065 r&y/‘;g}/
1185708
4.0% S¥ed
0.0301—
00 %0 80 70 60 50

Q Total (m3/min. )

Cntake’Orotar ( %)

EFFICIENCY CURVE

DN
4 ‘l 8-
DETAIL A DETAIL B

/5M Bars,With Hooks, 100 ¢ to ¢,

Bottom, 4 Sides

{150 to 225 Curb Height)

15M Bors, With Hooks,
145 ¢ to ¢, Bottom
I5M Bars
Top & Boftom—_|

15M Bars
/5M Bar, Each Corner

/5M Bars, With Hooks,
150 ¢ to ¢, Boftom

i
|
A Frame Position !
Opening B
Centered _1 |
: AN
I
Frame Position L } ] ‘ } [ —J I5M Bar
Closed Stirrups ——1 ‘ //" | | ' T
200 mm ¢ to ¢ 175 ] 610 J
___________ R ’ /5M Bars, Top & Bottom
L
I5M Bars Continuous 15 Bar (300 mm &
TOP VIEW Or 300 mn Refurn Laps TOP VIEW 600 mm Legs)
Same Opposite
] U §
H PO e . [ 4 g P § . s
I\ Optional Key— /I Optional Key /[
L (in Lieu OF Dowels) } 150 mm Concrete [ ] (in Lieu Of Dowels) | |
N 1050 Or 1200 o 200 mm Brick | 1050 . 150
( Botfom Or Riser) ( Bottom Or Riser )
SECTION AA SECTION BB
{SEE NOTE 6 BELOW) (SEE NOTE 6 BELOW)
TOP SLABS

3. For structure bottoms see Index No, 200. For supplemental details see Index No. 20/.
. All steel in slab tops shall have 30 mm minimum cover uniess otherwise shown. Tops shall be either cast-in-place or precast concrete.
. For Alternate B applications, fop slab openings sholl be placed such that 2 edges of inlet frame will be located directly obove

. Frome mgy be adjusted with one to six courses of brick.
. Inlet and grate detail Shown is Neench R-3065-L. Voned grates with approximately equal openings will be permitted that satisfy

GENERAL NOTES
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 ftypical application is on curb returns to city streets. The inlef grate is suitable for pedestrian and bicycle traffic.

This inlet to be locgted in vertical faced curbs such as Curb and Gutier Type F. Grate sholl be oriented with vanes directed toward
predominate flow. Inlet fo be located outside pedestrian crosswalk wheré practical.

bottom or riser walls.

When used on a structure with dimensions larger than those detail above and risers are not applied, the fop slab shall be constructed using
index 200 with the slab opening adjusted to 610 mmx 915 mm. The "Special Top Slab" on Index 200 is not permitted.

AASHTO H-20 loading. Inlet and grate shail be Class 30 castings in accordance with ASTM A 48. Grates shall be reversible, left
or right.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB INLET TOP
TYPE 10

Namas Dotes

Des! onea By EGR
Orown By HSO 1781

Approved By
Stave Drainage Engineer

Revialon No. Sheet No. Index No.

1of1 | 215

Checked By e 178t

F.H.W.A. Approved:s X/ 8/8/ 94




s}
' € Inlet .
Y
Symmetrical About € For Inlets Types 2 & 4 Sm
And For Double Throat Side Of Infet Type 5. See 8o
! Tabular Description Of Inlets, General Note 1. _] i( 53 .y
S K wall Transition garrier wall)
! | N > concrete Barrier t Unit price o
gs Slope Varies GRATE SLOPE i Uoder T COTIE — eSS
. €5 Be
Onit Back Wall Under Barrier For Inlets Types 3,48 5~ [ B ¢ Barrier Wall 2 = (See Table Forl vouiver| e | (e “‘
1 I . ope Rate ope emarks
L N — 4 S
‘ ‘ _ _ - Siope | Rat S
L - - I . = S1d. Med. P
[ [ e B —— [Ep——— X 11 6.7 - Med.
| //} | | } T 0.03 6 Conc.Shidr.
[N [ ! T Std. Med.
' f = .05 6 Flex. Shidr. W
i | R
A | ‘ A 0.06 | 1:56 P -
! —eiep =t AT | P
L I i —J Eye Bolt 0.07 |1:52 j— \\§
! ! See Index 20/ — $
L E 0.08 | i:5
{ 0.09 I: 4.7
200_| 1220 { BJ| 200;% o0 a5 | e imms PICTORIAL VIEW (TYPE | SHOWN)
PLAN (INLFTS TYPES | THRU 5) INSET A
95 9/5
hgﬂ ‘L J‘ GENERAL NOTES
| I. Inlet Descriptions:
— Symmetrical About € For Stendard Type | Single throat, one side of barrier wall.
T - T Section (Profile Grades The Same } Type 2 Double throats, one side of barrier wall.
Sy — — - 305
— -] — — Type 3 Two single throats, opposite sides of
120 barrier wall.
Type 4 Two double throats, opposite sides of
: 130 630 .
Symmeirical o5 s See tndex No. 410 For Width i"i barrier woll. ) .
bout 3 td. And Height OF Standard Wall —— o Type 5 Double. throats, one side ?f barrier ‘:va/I.
120 For Reinf Sree! Vertical Face :/27/ single throat other side of barrier
or Reinforcing Stee .
N 55 130 630 See Note 5 Varies
- 2. For grate details see Index No. 220. The paralle!
SECTION CC For Throat And — bar grate shall be used unless the reticuline
Grate Support grate is called for in the pians. The reticuline
305, /De"af//z See | grote shall be specified where bicycle traffic
For Throat And nset A. is onticipated.
Grote Support v P ™~ \ | or Throot ang
For Reinforcing Steel, Detail See g Theo. G.P. ) g’ ‘; e,/ SLéppo’ f 3. For standard concrete barrier wall dimensions,
See Note 5 ! Inset A. \e e ”’Z ee and for dimensions of concrete barrier wall
1 r Inset A. incorporating light standards within the wall,
Q Q) 115G Shidr. Pavt. see Index No. 410.
150,150 150 150, Shiar. Pavt.~ ™ ﬂ‘ L/ \ Theo. G.P. w
‘_H }‘_’*‘_’l — J/Thea. G.P | 4. Reinforcing steel shall have 50 mm minimum cover.
* b
I5M Bars 1 H ” “ H[ b ax / M | 7 5. All reinforcing steel 15M bars. Longitudinal steel
@ 345 C"SN\I ‘ ‘ / ‘ Bond Breaker bars extend over full length of concrete borrier
H 78 432 / wall transition. Tie bors ® 455 mm ctrs. Reinforcing
Bond Breagker | to be paid for under the contract unit price for
L \ J
) 7 Barrier Wall Conc., Mi.
| ] 230 std. | | |
ion2s T / SrS ‘ ] 6. For supplemental details see Index No. 201
NERE S _\—f / Ij 318 I_f
Lo ES3 Grate Support 233 5 & ‘- Grate Support 7. Inlets to be paid for under the contract unit price
3 % n{’ g e 15M Bars @ 455 Cirs. ’ | 5 3 N 9 % s N ’ for Iniets { Median Barrier Type ) EA.
L83 | I5M Bars < 283 aEL L/ I5M Bars @ 455 Ctrs. Barrier wall to be paid for under the contract
%: x § V @ 455 Ctrs. J e g @ >‘,f J unit price for Barrier Wall Conc., Mi.
Soek Ss3SE ¢ e |-/
- < L) o~ -
3309 | 15 Bars | | $eS8 | 89, |
eg s & 455 Ctrs 22ae | 3RS ‘ I5M Bars ® 230 Ctrs.
omm:_i_‘ | SCmn 3 @l — |
S = e e e _+_ - —4 — j—}:f L2 —\—‘k— 4 —— - STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
N lisw Bars @ 455 Ctrs! | <88 I5M Bars @ 345 Cirs. ROAD DESIGN
| 200 1220 200
|-200] | z00] 20 s0  |ew 2o | w70 st e MEDIAN BARRIER INLETS
TYPES 1,2,3,4 & 5
SECTION AA SECTION (INLETS TYPES 1& 2) SECTION (INLETS TYPES 3,4 & 5) [T T e
{ NON -SYMMETRICAL SECTION SHOWN) Postaned By 44 ﬁ;fégﬂhﬁ
orawn By HSD 06/83 Stots or Endineer
SECTION BB checked By | NVG/JBW 07/83 | Revision No. | Shoot Mo. Index No.
F.H.W.A. Approveds /0/06/83 94 lof I 2/7




Concrete Barrier Wall-— Concrete Barrier Wa//‘\\

45°

8 A

Shoulder Pav't

Shoulder Pav't

Edge OF Povement—"

HIGH SIDE TRANSITION
FOR SHOULDERS IN SUPERELEVATION

Edge Of Pavemem‘v/

LOW SIDE SUPERELEVATION
PAVEMENT WARP

Joint And Bond Brecker:

Cast In Place Inlets:
One layer of 25 kg felt roofing bond
brecker between iniet and barrier,
including footings.

Precast Inlets:

. Joint width 25 mm moximum. Seal with
*varjes, 75 Std. backer rod and Department approved *
(0 To 125 Allowable ) pavement joint sealant,

\’\ See Section BB For Other Barrier Shape. r
Sand Fill

BARRIER WALL / RETAINING WALL SINGLE FACE ROADWAY BARRIER

INLET SECTION AT WALLS

kY
£
= N
o
=
150/200 990 150/200 | 150200 990 1507200
Or 1120 E Or 120
@
g
S
3
Qi 209 1065 or | | 200
£ 1120 Unless
200 1830 | 200 § Otherwise

Unless Otherwise DE Shg;«n On

Shown On Plans @ ans
<

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

INLET WITH STRUCTURE BOTTOM

1290

e
o
o
| i
|
1290 [
|
15Q 140 /) //
w
i00) 1320 109 "“ See Inset B /// ///
* 2 S,
[ T ﬂgg ‘6 0.06 (78 Drop Qut To out) //_(:,/
40 Clear =< L _J £3g INE— See Sheer 2 of 2
i J =o b N
il 1 g2 N
-H - -b S%E ——
JF J :,’g& |' N
L J Eéé L Eyebolt & Chaii -
ye in
Rad Red 35 | [ (See index o. 201) N
PP S
Aﬁ 50 Clear 'I E:S, g z |' 50 Clear n‘
i < R
agg
| | = é)%-g Q r,7 /5M Bors @ 455 Ctrs. '
Sse8 r/ 8
’\>—/5M Bars @ 455 Ctrs. .i $ eS8 S 1
Soas ]
I/ ' Sohs ' ’
200 120 200 150 950 /50
SECTION AA (WITHOUT GRATE) SECTION BB

4

— BI
100H00] L ooliod
=== ==
A
L
Gl

1520

T

g~

TOP VIEW (WITHOUT GRATE)

i E—

. Inlet bottoms and/or fops may be either precast or cast-in-place.

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 ond occasional pedestrian traffic. It is not intended for use in curb and gutter or other
areas where throated inilets are required, nor areas subject to high debris.

. Inlets located in embonkments consfructed with earth anchored retaining wall shall be designed with

minimum depths to reduce adverse impact on the anchorage system. Runs of pipe paralle! to 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.

Whether cast as a single unit or as
muitiple segments, and whether precost or cost-in-place, the upper 685 mm of the inlet shall be
reinforced in accordance with sections CC, DD and EE.

. Exposed edges shall be chamfered 20 mm.

When Alfernate G grote is specified in the plans, the grate is to be hot dipped gaivanized after
fabrication. Field installation of the filler bar called for in Inset B will not be permitted, thereby
requiring tfolerance adjustment during fabrication and/or casting, or. matching grate fo

Structure prior to galvanizing.

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

. Inlets to be paid for under the contract unit price for Inlets { Barrier Wall), EA.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BARRIER WALL INLET

Names, Dotes Approved By
DesToned By| WMG/EGR 09/86
Drown By HSD 09/86 State Dral ngineer
Chacked By W6 09/86 Reviston do. Sheet Na. Index No.
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1280

1520 ( [ |
|
I %0 F 1100 100!
|35 | 35 3i5 35 | . 1290 520 130 ‘_l HO ﬂ
‘1 40 Clear l' T 315 315 315 315 TR =T
a1 See Inset A £ /Z5x75x8\
T T T i | i I I
| I of | — » ) | N .
40 Clear| | 1 r » 40 Clear 40 Clear 2
4 - &
| | al & ( Q 2
! ! . N © ! : , I 3
{120 C/etljr 5|0 C/eari I 3 \ 4 I50 Clealr 5'0 C/earl 18 . ) ~ W
- T T g = W
! ' ' l S I I _ -
ol S
I~
SECTION CC SECTION DD PP SECTION EE &j
IR
1290 - G G “
—¢ £ Vol L J
— :!: 1290 )' !
D ! 2 D 15Q 140 Y / s 1520 N
/ e
L ] = _r _ See Inset B S S| logoo, 120 /00,00 = —
” S o 1 F o
[ N 0.06 (75 mm Drop out Tp our) ( -+ Main Bars 125x6
° -4-0o BT T T 7T T iy = o —_ s E0
I‘.Il..lllllll l. | N ¢ 50 Piich \ S | Cross Bors: Either 10 @ Electroforged Or I3 @ Welded
S SNNNENNEE 1} N 31 TOP VIEW 5.,
& [} L\'\\’/\Hand Ploced o & TB‘
Q 8 Y Asphattic Concrete t { ———————— — -
/50 13 mm @ Anchor Bolt Or 150 Iy For Proprietary I 1 I
20 @ mm Drilted Hole For ) S . Walls With Battered [~ [
Grouted Stud ( See Eyebolt & Chain Toe (Bond Breaker ! !
( See index No. 201) ! !
Plate Detail) — ——__| ce Index No. Not Required ) 4 L . SECTION GG
o o 6
- Each Side Mcqin Baé And 2 Tolerance
13 6 Upper Half Cross Bars
. 4 TRANSVERSE SECTION BACK VIEW 2y )
é 150 WITH GRATE & PLATE WITHOUT BACK PLATE - il r
1 S = 0 0
l U-Slot 13 0
C E WELDED ELECTROFORGED
TOP VIEW OF INLET TOP VIEW OF CROSS BAR OPTIONS
WITHOUT GRATE METAL PLATE STEEL GRATE
g
i \
Z|\| _ Field Instaligtion (See General Note ):
10 0 — ! ¢ When clearonce (c) exceeds /5 mm afone-piece
’-‘ ’R e . %) % '—-1 round bar shall be added to the end of the
‘1 a| Seat By S Non -Chamfered the cross bars and end band angles to reduce
- n—+§ c clearance (T) to IS5 mm or less. After welding
For Std. Grates 3-12 8 ‘—‘1 bar in place, clean bar and damaged grate
(4 Welds T & 8 Min.) 5 =~ coating and coat with @ coal tar pitch varnish.
p— (3
a 9 13 Anchor Bolt Or = 75 Drop
& N S Stud (Bolt Shown ) 3 @
754 || For Al G Grates » See Plate Detail & -
(Seal Weld Prior > o T N I 8
) To Galvanizing ) L — 1 135
|8 S
9_1— 0 Q_f_ R h § @® o
vt € 20 @ Hole For Ut o & INSET B
5 75 I —
3 0 Stud x 100 13 2 Anz.:har Bolt 5 ¢/ 3
(2 Required) (2 Required) ) 2V Lleor | = STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
OPTION FOR OPTION FOR ( RO DesTe
GROUT STUD IMBEDDED ANCHOR Note: All Bars I5M l._&_‘
TRANSVERSE SECTIONS INSET A
THRU BACKWALL PLATE PICTORIAL VIEW T 3
Drown By HSD 09/86 S¥afe Drol Enginesr
checked By ) 09/86 Revision No. Snaet Mo, Index No.
FHMA. Approved:  /07/86 94 2 of 2 2/ 8




GENERAL NOTES

This inlet to be used in conjunction with Concrete Barrier.
Wall { Rigid ) ( Curb & Gutter ), Index No. 4i0.

2. All Concrete Barrier Wall reinforcing steel I5M bors.
Reinforcing shalt have 50 mm min. cover unless otherwise
shown. Cost to be included in the cost for barrier wail.

€ inlet G ition
I—»F ¢ ~H 8 T/ |_>J o Transifi
F parrier | ”R‘gld
I Concreéerere Barrier wal

' Symmetrical About € For Double Throot Inlets

€ Barrier Wall

3. Barrier wall shall be Class II concrete, finished in occordance
with Index No. 4i0.

4. A flot 455 mm x 65 mm droinage slot shall be constructed ot
the inlet cenferline when the inlet is located in a curb sog.
No more than one V, bar, one V3 bar ond one U-bor ore
to be deleted for construction of the drainoge siof.

Bond Breaker
All Contact Surfaces

Beh Wall & Inlet —
ween Wa nie 5. For supplemental details see Index Nos, 20!, 209 and 4I0.

6. Recommended maximum pipe sizes are 450 mm longifudinal and
750 mm transverse. For lorger pipe, use Alf. B bottoms,
Index No. 200.

PICTORIAL VIEW

(
{ |
I (
a || e 2
| |
I |
| |

Expansion Joint { Typ. )—\
7. Grates con be fabricated with reticuline bars or with either
/0 mm @ electroforged or 73 mm @ welded cross bars and

1
full depth ba; detailed.
LZDO L-»B 1220 | 200 Edge Of Pavemenf—/ I i aee e a3 defailed
F ! G ' -t - - F 1030 8. When Alfernate G grate is specified in plons, the grate is
| - to be hot dipped galvanized after fabrication.

L»H PLAN L__J G D=9 Min— \ [
9I5 .‘ ’_ﬂ.l D-9 M/‘n./} .

9. For pay item purposes the height of the structure shall be
computed using the theoretical gutter elevation, less the flow

| 915 N L line elevation of the lowest pipe or to top of sump floor.,
) S N B
‘ —1 I 10. Iniets tfo be paid for under the contfract unit price for
4 U-BAR BAR V3 ¥ Intets ( Barrier Wail Rigid Curb & Gutter ), EA.
e Barrier wall to be paid for under the contract unit price
-7 BEND/NG DIAGRAM for Barrier Wall Conc. ( Rigid-Curb & Gutter ), Ml
. INSET A
380
Bars L, : Length 13380, Straight -~ 55 755
: 195 130
L Bars L.J & Ly: Length 3360 Vi Drainage Slot Bars Lo:
SECTION CC Field Bend For i00 Drop ( Top Bars) See Gen. Note 4 2 .
75 Drop ( Bottom Bars) — . ( Depress L, Bars For Length 2540 (Singie Throat)
L Iy Bars Lg: Length 815 / 1| 40 mm Min. Clearance 3355 (Double Throat)
Y Dowels- 25x 455 (4 Req'd. ). Field Bend For Drop Some As L3 & Lg P\ V3| ~Below Siot) Bars V3: See Bending Diagram
v, Lubricate As Per Specifications v, Bors V, : 455 Ctrs., Length Vories Cant U-Bar For 50 m
. Clear. Above Throat v, -
Bors Vp: 305 Cirs., Field Bend a / Bars V3: 300 Ctrs.
L Ly v 3 / go; Ehgom‘ /& G;a/r;e Support U-Bars: 300 Cirs.
3 Expansion Material Ve Swk. efail See Inse
) pansion Materia .
( Section GG ) 02 ( Std. L Theo. G.P. For Grate Installation
1.15Q) 159, 1020 1591 159 Construction Joint 3 & © See Insets B & C
i Permitted — 9,1 1" Sht. 2 Of 2. 8
" 501 ﬂ
I =]
L §?L sl w |
I5M Bors LT ﬁ{z 4 5 gIhl- o g X Ls}..- = va by
@ 345 Cfrs.\\n / = B = 4 o i // T e adre
\\I // /50 T - ﬁ 8_1_ ﬂ’ J Or Precast T
RS Haunch Shape « kS 300 Eye Bolt 1{
"] . = Note: Repl: i i f
- 1, \g Optional Note: For SECTION FF and additional details g = See index 20| ofe: Replaces Section HH for double throat iniet
] M see Index No. 410, ' CONCRETE BARRIER ° Bond Breaker P\—H’
T EL WALL (RIGID ) (CURB & GUTTER) ' )
£~ ” A n' Grate Support '"
£8s8 oM Bars © 395 Cirs. SECTION FF & GG SECTION HH p SECTION JJ
823 W 2 |t 154 Bors I
U N ® 455 Cirs.
S§uE H } 1|
w0 EQ
82, I5M Bars
Ssws @ 455 Cirs. ‘
Laown :_W ‘“ ” | STATE OF FLORIDA DEPARTMENT OF TRANSPORTAT]ION
oy e e e %Q:LZ?:% ROAD DESTGN
1Y

| zoo_j_ 1220 #200_} | 200[ 35 _J_zoo_l BARRIER WALL INLET

f o CONCRETE BARRIER WALL (RIGID) (C & G)
SECTION AA SECTION 88 Homes Ootes 1 spproved By
esiowd By | EGR/NVG | 9769
Or-own By JBW 9/89 —J‘ds‘%é‘i%'%
Checked By | EGR/NVG 9/89 Revision No. Sheet Mo. ndex No,
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1296
g_i !/o !/oz! L<—| l
J‘I‘“‘ o
T -
£127x76 x 7.9~ | w; 8
./
P ]
&
i oy

Main Bars 125 x6 L <J

Cross Bars ¢ Either 10 @ Electroforged Or 13 © Welded
PLAN

6 N2
14

A

SECTION KK

Each Side Main Bar And
Ng ™ Upper Half Cross Bors

/3 \
N\,I 6 Sy T
00
U-Siot

WELDED ELECTROFORGED
CROSS BAR OPTIONS

CROSS BAR

2 Tolerance

SECTION LL

Install Grate With
Extended Crossbar
To Front Of Inlet

INSET B

1296

140 127y ier D
& I

L 127 x76 x 7.9~

™
8
Q €o
8 88
@ ©, &
I3 o of £
! = _f
A
T T T T T T1,/T0 T 1 I
™| Reticuline Bors intermediate Bors D I © o
30x5 40x6 Bearing Bars -
125x6
PLAN
Bar Stub
Cold Driven Rivet 127 Ctrs. ) 6

1/27)(76’(7'9\\]O||O||O[|O|]O||O|{O][O|[O[|O

£ 6_7_/_

Bearing Bar

SECTION EE

RETICULINE

OPTIONAL STEEL GRATES

A

5]

Q
g
23
S 9
S x
4]

\|=

\I_ s

32
/= = 3 Arc \l‘—'|
Q -6 mm Bar

5 = ? l
Q Q i ‘
2 o '
S A &

2 5 < \‘*

A

ig Bar Stub BAR STUB

( See Detail)

Install Grate With
Bar Stub To Front
Of Intet

INSET C

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BARRIER WALL INLET

CONCRETE BARRIER WALL (RIGID) (C & G)

Nomes Dates Approved By
Desioned By | EGR/NVG | 9769 —M—Mﬂﬂﬂﬂv
Orawn 8y JBW 9/83 State DPol Engineer

Checked By | EGR/NG 9/89 Revislon No. Sheet Mo. Index No.
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B
(1

RECOMMENDED MAXIMUM PIPE SIZES

INLET INSIDE WIDTH (mm)

PIPE SIZE (mm)}

N
=3
2 150 890 600
A S G . /50 150
* 150 rate Elevation -
200 200 b {‘—'1 t’ 20 Refers To Thi: 30 Clear 220 900
+ / Point, ) EE======mmit Note: Recommended sizes are for concrete pipe.
H p= H#51 1 N EESSS S s Sizes for other types of pipe must be
J H Q | wl e L _ | verified for fit in occordance with Index
T > — '} e Al | No. 201. For larger pipe see bottom
] IS} 50 o a q H detail right and Index No. 200.
i b~ Eye 8o g 5 ~
\ See Index 20|
o N A
| B N . N
B B L] g @
S S
S £< 200| 1220 00 "
) ; &3 200, 1220 0r 890 | |200%|200] | 1220 0r 850 | | 200
= 200 890 209 » N ’- . i B
50] | 50 50 | [ /50 | £
LA gy e 2L L el =
3 [ 3
El g@o £
}- + 5 %2, b g
__l 50 Clear 50 Clear NEEEY Q
R s&e ©
UQ,’ %5} =0 5 2
= N <L E S
p S'= X A - <
| S l 5 SE8 § 200 1830 (Std. ) a 1065 (510
° ] 93¢ 2 5 2001200 td 200
~ 1 rxy A = =5 [
© ”E & E M 20 Clear Unless Otherwise Q or 1220
b S&s 2 Shown In Plans 3 Unless Otherwise
" Ok = | Shown On Plans
A _\;g.i [ * L 8 _\—/L 'y e T = 'Y
( Without Grate ) 5] | 1
PLAN
SECTION BB SECTION AA
/ t T i
296 Qut To Ou NOTE: Aft. B Structure Bottom Only. See Index No. 200
92 42 432 INLET WITH STRUCTURE BOTTOM
|- € Cross Bar-| ""
Theoretical Gutter Line € Inlet
his o3
545 ; 645 818 3
600 50 300 Lip Of Gutter 2127 x76 x 7.9 —] s ‘; § § ° GENERAL NOTES
g . = E S L. This inlet with paraliel bor grate shall be used for limited access
I _ IV =g Weld Main Bars To £ olE < Facilities ond other bicycle restricted facilities subject to heavy
N 0 (See Detail Below ) i loads; and, may be used in lacations where inlets Type A and B,
— w0 S — “,g — Main Bars 125 x 6 ( Notched For Cross Bors ) ,..,f wh‘l? .wide grafe oPem'ngs, are unacceptable. On limited aceess
- 6n2 Cross Bars 45x6 (5 mm Continuous Weld At Main Bar Notches ) fgg/’é gf};; :’;L,ZysdZig:p?;;ngclyi%ffe?fc%?;;n% -Znggso?:er :gf;ég;iise'
. i .
SECTION DD ? SECTION cC 8] Main Bors And Cross Bars Flush On Top. grate shall be used.
[ 1296 . € Intet 2. All reinforcing steel ISM bars at 455 mm centers both ways with
b | F - v]I 50 mm clearance to inside of walls ond bottom. Bars fo be cuf or
1525 Gutter Transition AL 1620 /525 Gutter Transition ; - bent for 40 mm minimum clearance around pipe.
To Be Paid For As Shoulder Guh‘erT To Be Paid For As Inlet To Be Paid For As Shoulder Gufter 6
c sk of ror DETAIL . For Grate Details 3. All exposed edges and corners shall be tooled to 20 mm radius.
D l aC: nie ~ 153 See Index No. 23/ 4. When Alternate G grate is specified in plans, the grate is to be
( Back Of Gutter hot dipped gaivanized after fabrication.
= = £ 3
) I 3 5. For suppiementary details see Index Nos. 200 and 201.
8 ' ' S] L T T T T T ’
M ! ! [fa) Bar Stubs
— o ‘ cmer | 1| |® 4 TP VIEWS F -
| | S
3 _ B e e - - T — _ _ 9| 125 Ctrs. Al sruAsD»‘
V4 | : :Theoreffcu/ 5° O
' ! > 45 8 Gutter Line " Stop°fefogopopgogceypo J STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
§ 40 € Offset N . § @ ‘% ‘ ROAD DESIGN
/ \ Lip Of Gutter SECTION EE
— c IS GUTTER INLET
oulder
D I ¢ /I Py Pavemenf// ; / 6 mm Thick bor Bar Sfub//:r:':f:n:l:‘:lﬂ TYPE S
( See Detail )
SECTION FF tones Dotes ] approved By
DETAIL OF BAR STUB Desiones 8y
SHOULDER GUTTER TRANSITION e AL Lere
S TEEL GRA TE creckea 8y Fovigion No. ] Sheet Mo oy
FHWA. Approved:  05/01/75 94 lof | 220




1220

—

* ]
9
——————— F-—-8H1
150] 150 50159
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PLAN

Lo

>
g
e > N—
1220 Or 890 % 890 Or 1220
kS
£
2
3
@«
2
2
Q
200 | 1830 200 2| 200] |.1085 or 1220 200
{ Unless Otherwise b (Unless
Shown In Plans ) @ Otherwise
= Shown In 1.
< Plans )
2

NOTE: Alt. B Structure Bottom Only. See Index No. 200
{ For Pipes 750 Dia. And Larger) 3.

INLET WITH STRUCTURE BOTTOM

GENERAL NOTES

This inlet is designed for villoge swales, ditches, or other areas subject fo
heavy wheel loads, minimum debris ond subject to pedestrion and/or
bicycle traoffic.

. When aifernate "G" grate is specified in plans, the grate is to be hot dipped

galvanized aofter fabrication.

Reinforcing - I5M bars at 455 mm ctrs. both woys. Cut or bend bars out of way of pipe
fo clear pipe 40.

. All exposed edges and corners sholl be tooled to 6 mm radius.
. Recommended maximum pipe sizes shown are for concrete pipe.

. For supplementary details see Index No. 20I.

L 12T x76 x7.9 —a

inlet Elevation As Shown 150 150
3 ln/ef\T On Plans
. . Refer To Index No. 23/
] Steel Grating, See Detall — For Weld Details And
%’\ W Sections
- 50—~ ) = 1
= © Lo f 1
© 50 ™, LQQ|
Eye Bolt —%—
See Index 20/ - 0
E L § @
209 830 E &4 200 1220 200
r b 5 @ E K e o
=S 8
2 ES
Vg8
3 q |S535 ¥ * ‘
23
Sk
3 4« |13sR 5
§ $x _{||50 clear 3 50 Crear ||l
S&8 8
S ——— . - x| S L/‘l__*-qlm\_.—’_
S ] '
SECTION BB Recomended Maximum Pipe Size: SECTION AA

890 Wall - 600 Size
1220 Wall - 900 Size

Steel Grate :

1296 0. 10 Q.
125,125, 125 | 125,75 5

€ Inlet
-
NN N AN AN NN Il
OPTIONAL BAR SFPACING

Bor 6 x40 x (25
(4 Required)

1296 0. to 0.

Bar 6x 40x125 |28 1501 150
(4 Required) ! ‘

€ Inlet

N

8 Bars @ 6)
470

460
(7 Equol Spaces

intermediate Bars

Main Bars -/

STEEL GRATE

TWO REQUIRED PER INLET
125 mm Steel Grate
Intermediate Bors 40 mmx & mm

Main Bars 125 mmx 6 mm
Reticuline Bars 30 mmx 5 mm

Manufactured By Borden, Floride Steel, U.S. Foundry
Irving, Relionce, Greulich (Or Equal ).

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

GUTTER INLET
TYPE V

= Dotes Approved By
Designed By
Drown By WHW 4757 44%,”“.
Checked By Rtk 4757 Revision No. Sheet No. ndex No.
FHMWA, Approveds 5/1/75 94 lof | 2 2 /
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1 7L e
[ m] !
N~
Approach Depth

Varies

APPLICATION GUIDELINES FOR DITCH BOTTOM AND MEDIAN INLETS
CAPACITY (m3/s)
GRATE ONLY GRATE WITH GRATE WITH
INDEX SINGLE STD. SLOT |SINGLE TRAV. SLOT| SAFETY DEBRIS PIPE SIZE LIMITATION
FLOW CONDITION FLOW_CONDITIO FLOW CONDITION INLET MAXIMUM
NO. | TYPE [LOCATION — p /: W _CoN /TE’;N . p TRAFFIC | PEDESTRIAN | BicvcLe | TOLERANCE | o e wiorn / pie size | OTHER  DESIGN CONSIDERATIONS
Limited Heavy
Access NA NA NA NA Whee/ 610 450
230 A Facilities e 7 Loads No No Good 940 600
Limited Heavy
Access N, NA NA Wheel 1120 7
&3l B Facilities ar o A A Loads No No Excellent 1270 %0
. 9 7 9 4 2 9 Infrequent 6/0 450 * See Note 4.
c *outside CZ Troffic Yes res Poor ¥ 940 600 For back of sidewalk location see Index No. 282
Infrequent 940 600 * See Note 4.
232 D |*outsige cz| &7 10 % 9 34 14 Traffic Yes Yes poor * 1245 900
Infrequent 9/5 600 * See Note 4.
E |*outsice cz| T 10 32 2z 24 12 Troffic ves Yes Poor * 1370 1050
4 NA Infrequent 95 600 * See Note 4.
H | outsige cz| ° lz 24 NA Traffic Yes ves Poor * 2340 1650 Or 2-750
Heavy
5 NA NA NA NA Whee! 610 450
233 F Inside CZ 9 Loads Yes Yes Poor 1220 900
Heavy
39 2 NA NA NA NA Wheel 1320 900
G Inside CZ Loads Yes Yes Poor 1525 1050
Heavy
NA NA NA Wheel .
234 J Inside CZ s 7 NA Loads Yes No Fair /82950 %
235 . NA NA NA NA NA NA NA NA NA Good 120 900 .
K .
Outside €2 See Index Debris buildup may occur on Type B fencing.

Flow Condition A
{ Symmetrical about € )

— Draw Down

LRL\;

Flow Condition 8
{ Symmetrical about €}

N v

@

2227
|

|
|
|
|
'
|
T
|
|
|
|
1
1
I
+
‘
1
i

See Note 7

GENERAL NOTES

AW~

. All inlets must be selected to satisfy hydraulic suitability, with proper consideration given fo safety and economics.
CZ denotes clear zone, formerly CRA denoting clear recovery area.

. Alternate G grates should be specified when in salt water environment.
. Inlets without slots or inlets with traversable slots maybe located within the clear zone. Inlets C, D and

E capacity and debris tolerance may be increased by the addition of a slot. Slotted inlets located within roadway clear zones
and in areas accessible to pedestrians shall have fraversable slots. Traversable slots are not adaptable fo inlet Type H.

. Special ditch blocks require plon details.

IR

. Pipe size limitations are based on circular Class III, B Wall, Concrete Pipe. Elliptical pipe and corrugated pipe are to be checked for fit in accordance with

Index No. 201; metal pipe sizes should be reviewed using 67 mmx 13 mm corrugation up through 750 mm and 75 mm x 25 mm corrugation for larger sizes.

7. The capacity values shown are approximate and are intended as a guide to assist in describing relative performance. Inlets are assumed to be in a seg condition
(No Bypass Flow ). The effects of vorfex flow have notf been considered. Inlet control is assumed. The Designer must verify the outiet conditions and design
assumptions before accepting the capacity values shown; outlet constraints are likely to control with minimum pipe sizes.

Flow condition A- Orifice Flow Conditions

I. Grates are 50% blocked with 75 mm of water depth above the grate. |,

2. Slots are 25% blocked.
3. Orifice Equation

Note: NA=Not Applicable

Flow Condition B- Weir Flow Conditions
A 75 mm head above the top of the inlet is assumed.

2. The effective weir length is assumed to be equal to the iniet
perimeter with no deduction for the grate or debris.

3. For inlets with slots, the effective head for the side of the inlet
with the slot is 375 mm for standard 300 mm slots and 250 mm for
traversable slots. The slof is assumed to be 25% blocked. In some
instances the flow will be in orifice conditions into the slot.

4. Weir Equation

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

ODITCH BOTTOM AND MEDIAN
INLET APPLICATION GUIDE

Dotes

Approved 8y

Designed By EGR 09/06/84

Orawn By HSD 09/06/84

STATE DRAINAGE ENGINEER

Revialon Mo. Sheat No.

Chocked By EGR 09/06/84 Index No.

lof |

F.H.W.A. Approved: 09/21/64 9%




Ditch Bottom

Toe Wall Required
( Paved Or Unpaved Difches )

SECTION DD

|—’D

1:20

Jooo

Ditch Block (Low Side Of inlet On Continuous Ditches )

L 450 R Si0 450

450

l—~ 3
1240

1

N

¥

) 75 mm Thick _j
- / Conc. Ditch Pav't

r /3 mm Expansion
/ Joint

-

600 Sod All Around —
(Total 7 m2}

~~-= Predominate Flow -

l——u:

/50

Normal Ditch Botfom
N < ~
g
1 =
50| 1,990 0r | 150 @| 19| |60 Orf 150
610 < 940
T
2
3
200 | 1830 lL2oo @
RECOMMENDED MAXIMUM PIPE SIZES Unless Otherwise 2
Shown in Plans N 200 1065 200
INLET INSIDE WIDTH (mm )\PIPE SIZE (mm) 5 Unless
Otherwise
610 450 a Shown In
A 940 600 3 Plons
Note: R_ecommended sizes are fo_r concrete pipe,
Sizes for other types of pipe must be NOTE: Alt. B Structure Bottom Only. See Index No. 200
150 150 verified for fit in accordance with index
N R No. 201. For lorger pipe see bottom
75 75 detail right and Index No. 200. INLET WITH STRUCTURE BOTTOM
6 748 Grate 6
i
Q
Q
& iR ’ 9 Bars 13 x 90 x 820
E == . T Locate As Shown 80
© ' ol 8 5
20 mm Nofch Permitted
3 _, zzzzy (At The Option OF
& L o -ﬂ-\ 8 The Manufacturer )
21 e Eyebolt = GENERAL NOTES
\ | (See Index 20/) 1. This inlet is designed for difches, medians, or other areas subject to heavy
«© 1 1 102 7 23.7 wheel loads on limited access facilities where debris may be a problem.
3 == = NOTICE: This inlet is not for use in areas subject fo pedestrian and/or
Y £— [ SECTION EE bicycle traffic.
] 65 2. Reinforcing-50 mm clearance to inside face. Cut or bend bars out of way of
= ™ = pipe to clear pipe by 40 mm.
I A 3. Chamfer exposed edges ( 20 mm Chamfer ).
4. When alternate "G" grate is specified in plons, the grate is to be
PLAN hot dipped galvanized after fabrication.
5. Cost of ditch paving to be included in the cost of Inlef. Sodding to be
paid for under contract unit price for Sodding, M2.
6. For supplemental details see Index No. 20I.
940 150, /50 610 150

50 CL.

ES_‘ 135

e ] | J [1]g 8f CITITEITET I
L-» | ! |8 [ 3
S0 Siope sige S19P% 4 EE 2 hd _Tr
EE o !
|\7/5M Bors @ 455 Cirs. 1 E’;“Eg é L l STATE OF FLORIDA I)R%:;nlr;fsr:xwor TRANSPORTATION
S r '1 22RE o
! el | ] DITCH BOTTOM INLET
, {358 L J
150 | I5M Bars ® 345 Cirs. 1 g2 s | TYPE A
Sah 3
-\__k_ N~ 7.T g[ -\__IPW [ /] — NALES DATES 1 APPROVED BY a
DRAWN BY STATE nguAﬂ ENGINEER
SECTION  CC SECTION A4 154 Bars o 455 Crs SECTION BB e = e T | 530
t.H.W.A. APPROVEDs 7/18/75 % /of |




l—*}>

STEEL GRATE

Ditch Bottom . — 0 Ditch Bottom e ~ @ —
QO
Q
Toe Wall Require 3.0 } w
| 8 ( Paved Or Unpaved Ditches ) 200/ s 2005209 A5 ) L2oo
Ditch Block ( Low Side Of Inlet On Continuous Ditches ) or 1270 < or 1270
1270 F —4—
N
200 |1 / 00200 5
: 2. SECTION EE 0o
QU3 200, 1830 1.200 »
T «\ i 3
[ [ | ] 0 Unless Otherwise 2| 200 w5 or 200
1 « Shown In Plans 2 T
| I I_II I 13 \mm Expansion Joinf\‘ 3 I/Jzn7lgss
_ + 3
¥ Side Siope side Slope E . E @ Onerwise
Eye Bolt — B =9
- See Index 20/ 200 _1 < ans
0 g T
- 600 NOTE: Alt. B Structure Bottom Only. See Index No. 200
A, Sod ‘\
N 450 mm Wide Difch
_ Pt 75 . Ty INLET WITH STRUCTURE BOTTOM
SECTION FF N .
|—— F RECOMMENDED MAXIMUM PIPE SIZES
8] [ | 8 INLET INSIDE WIDTH | PIPE SIZE
Y
s 750
SODDING, PAVEMENT AND DITCH BLOCK p 0
1
B8
Note: Recommended sizes are for concrete pipe.
PLAN Sizes for other types of pipe must be
L verified for fit in accordonce with Index
(Grate Not Shown / 1295 No. 201. For larger pipe see bottom
detail above and Index No. 200.
125_, 125 D
~———+ Predominate Flow (s) —---- . .
L 127 xT6 x7.9~
AN S\ \ N\ _— L izrx76x7.9
JAVAVAVAVAVAVAVAVAVAS GENERAL NOTES
8§ ¢ NANSNINININNTNTN ]
0
200 200 /00,100, 00,100, ¥ ¥ o, @ 1. NOTICE: Inlet intended for use only on that portion of limited
4’ 40 40 ‘# c { :n” . c access facilities not subject to pedestrian and / or bicycle
. o %L traffic.
0 D
\ / ‘ _T
W L | ‘ f 'ﬂ ‘_il' § _ L NVW\AJ/F\N/T\- ; F\_\__ 2. Inlet designed for difches, medians or other arecs subject
o Intermediate Bars [N fo heavy wheel loads, and where debris may be a probiem.
1 § H-—-440 Reticuline bars 2016 j © o
N N/ > Mk /1 30x5 Bearing Bars
F_ P 200 3 200 . - 125 x 6 D 3. Reinforcing steel all ISM bars at 455 mm centers both ways
— £ @ = o with 50 mm clearaonce fo inside of walls and botfom. Bars to
oS be cut or bent for 40 mm minimum clearance around pipe.
L £42 PLAN pip
< E s E c » 1 Cold Driven R/'Ver\ 6 4. When alternate G grotes ore specified in the plans, the grates
oo 2 o o % oo o o PR E— are to be hot-dipped galvanized after fabrication.
1270 Egl X s L 127 x75x7.9
E\, E § /l 5. Difch paving fo be inciuded in cost of inlet. Sodding to be
q § b 2 > . o = /— paid for under the confract unit price for Sodding, M2.
2= B Bearing Bar e
Syl ¥ 6 8 7
§ . R SECTION CC 6. For supplementary details see index No. 201,
® =
D SeR 0
53N -
S8 Intermediate Bar / Bearing Bar
I Reticuline Bar
T e . . R S \# n_/‘ STATE OF FLORIOA DEPARTMENT OF TRANSPORTATION
S = v s v l; ROAD DESIGN
DITCH BOTTOM INLET
SECTION AA SECTION BB SECTION DD TYPE B

NAES DATES | APPROVED BY
DESIGNED BY HAB 04767 ﬁ Z/K :
DRAWN BY RWR 05/82 STATE DRAINAGE ENGINEER
CHECKED BY NG 05/82 | REVISION NO. SHEET NO. TNOEX NO.
07/18/72 23/
F.R.W.A. APPROVED. 78772 9% lof |




Vories
4570 Mox.

918
1927 Over Rivets ),

1020

See Index No. 20/, 5h. 4 & 5

See Index 201

455 Cirs.

2
9 8
N
§ =5 go_ ' |[s4
by
2 sl
S 2
8 <4
‘E Y
g
o PLAN
£
3
é 150 1020 150
S ey
AW
‘4] 50 CI { ti:'yez Boit
3
T 8|
g = Ti_//su Bars @
SECTION
TYPE C
Recommended Moximum Pipe Size:
6/0 Wall-450 Pipe
940 Wall-600 Pipe
70
51 ].279. 279 | 5
I ey T
T =3
R
5 ¥ == |
A=
od =
8 7i 9
r—aﬁ
ol AL
TYPE C
Approx. Weight 107 kg.
7
P
g8
53 7 ~
25 b
sea 3
V]
T

TYPE C

Straight Bars 50 x 6
Reticuline Bars 30x6
Bands 50x6

Approx. Weight 47 kg.

Vories
4570 Mox.

9/8
(927 Over Rivets)

1655

3
2

55 ] 1245

940

PLAN

1655

For Reinf, Mod. For Depths 3960 To 4570
It

See Index No. 20/, Sh. 4 & 5

/504}3_1 1245 r_Z[:%’ 50

! Grote /

!

For Reinf, Mod. For Depths 3960 To 4570

See Index No. 201, Sh. 4 & 5

Varies
4570 Mox.

4
Ho s
i

] IR

SECTION
TYPE D

Recommended Maximum Pipe Size:
940 Wall-600 Pipe
1245 Wall-900 Pipe

CAST IRON GRATE NOT
PERMITTED ON INLET TYPE D

V € Of Grate

|! gl}l

HALF SECTION CAST IRON GRATES

1346

IRON  GRATES

1354

(1359 Over Rivets)

Band

Band—*

14 Equal Spaces
15 Straight Bors

TYPE D
Straight Bars 50 x 6
Reticutine Bars 30x6
Bands 50 x &

Approx. Weight 85 kg.

TYPE E

Straight Bars 50x 6
Reticuling Bors 306
Bands 50x 6

Approx. Weight 98 kg.

NOTICE: Steel Grates Are Required On Inlets With Traversable Siots And On Inlets where Bicycle Traffic Is Anticipated.

STEEL GRATES

TYPE H
Straight Bars 50 x 6
Reticuiine Bars 30x6
Bands 50 x 6
Approx. Total Weight 140 kg.

1325
§ N 55‘+ * FQ w
g I i @
14 N L B ~ ! ~
N r — i i )
55) 915 b, |55 § : —¢ Of Pipes —= | Type C 940 < Type C 610
w i Dig. + 455 : Type D 1245 ] Type D 940
l2d o l2od =2 : 9 | Type E 1370 S, Type E 9/5
5 b — -
</ £3 365 . 2005 . 385 200 200 5| 200 200
1y L i . J - ™ r— = -
358 . oy =
S N 5 f | [ NI =
S8 j
Y] =3 65 S
SI% PLAN 5
PLAN w323 @
2 o a4 el
sGas 3
Fy¥oul 365 365 K
50 1325 50 " 1830 200 & 1065
\A'H"L'H”A/ g - Grate A 1 200, i | 200 200| |_._ 165 | |00
8| t Eyeboit / { Unless Otherwise Q Unless Otherwise
- rate— dida T 9 See"index 20/ Shown On Plans § Shown On Plans
glsocn "~ £ye Boits 20 2335 3
3 See Index 20/
S
81 J] 0 g 154 Bars NOTE: Alt. B Structure Bottom Only. See Index No. 200
g ¥ /5M Bars i S— . - . . TG 455 Ctrs.
1] — N "
@ 455 Cirs. § STRUCTURE BOTTOM FOR INLETS TYPE C,D & E
SECTION
SECTION
TYPE H
TYPE E R ded Moxi: Pipe Si.
Recommended Maximum Pipe Size: ecommended Moximum Fipe Size:
' Fipe o 95 Wall-600 Pipe GENERAL NOTES
9i5 Wall-600 Pipe 2335 Woll-1-1650 Pipe . ) ) ) o
1370 Wall-1050 Pipe _ . 1. These inlels are suitable for bicycle and pedestrian areas ond are to be used in difches,
2-750 Pipe
medians and other areas subject to infrequent traffic lpadings buf are not to be ploced
in oreas subject to any heavy wheel loads.
2. Iniets subject to minimal debris should be constructed without slots. Where debris is @
problem inlets should be constructed with siots. Slotted inlefs located within roadway
o clear zones ond in areas accessible to pedestrians shall have traversable siots. The
432 432 65 traversable slot modification is not adoptoble fo inlet Type H. Slots moy be constructed
S5 at either or both ends as shown on plans.
lol 3 5/ 5t
1995 65
¥ ] 54 45 19 3. Steel grates are to be used on all inlets where bicycle traffic is anticipated. Steel grates
v E)‘ r j IF ‘]r are to be used on all inlets with traversable slots. Either cast iron or steel grafes moy be
W used on inlets without slots where bicycle traffic is not anticipated. Either cost iron or
o ¥ o o R steel grates may be used on all inlets with non-troversable slots. Subject to the selection
4] ] be] ) 2 described above, when Alternate G grate is specified in the plans, either the steel grate,
@ = © a3 © hot dipped galvanized after fabrication, or the cast iron grate may be used, unless the
‘ Q| j S| plans stipulate the particular fype.
? o
[
—_—— N HM ® 4. Recommended maximum pipe sizes shown are for concrete pipe. Pipe sizes larger than
w 07 9 S ¥ those recommended must be checked for fit.
Bt I Il Lo
==
T I#T 5. All exposed corners and edges of concrete are to be chamfered 20 mm.
J I.!O 4! .50 ,”.10 3[ | 1995
! ! 6. Pavement fo be used on inlets without siots and iniets with non-traversable slots only
TYPE E TYPE H when called for in the plans; but required on all fraversable siot infets. Cost fo be
Approx. Weight 2Il kg. Approx. Weight 329 kg. included in controct unit price for inlets, Quantities shown are for information only.
7. Traversable slots constructed in existing inlets shall be paid for as inlets partial,
and shall inciude the cost for siot apenings, paving and any required replocement grates.
1016 8. Sodding to be used on all inlets not located in paved areas and paid for under confract
r“——ﬁ (998 Over Rivets ) (998 Over Rivets) unit price for Sodding. M2.
/5 Equal Spaces 16 Straight Bars 9. For supplementary details see index No. 20i.
0 0 Over Rivets)( | Band ™~
RIS
2 a
§ -
a5 0 Clearance Over Rivels
s ® N\ Rivet To Be Offset At
S = b
TV k-] s} Placement.
EN RIS s STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
N R @
ROAD DESIGN
—— /992 Over Rivels S
Band/‘

DITCH BOTTOM INLETS
TYPES C,D,E & H

NAVES DATES

APPROVED BY
DESIGNED BY 4 4 2%
DRAWN BY STATI INAGE ENGINEER

CHECKED @Y | EGR/IG o7s8t REVISION NO- SHEET MO. INDEX NO.

F.H.W.A. APPROVED: 0/07/80 9% /of 4 232
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e Yoryey

R 7?774} HALF PLAN WITH SLOT

i -
b
\\
\ 1525
=
Fiow @
-
<
2
3
\\
~Sod —-.
\“k
N R
450 N Vories 450 450 . Vories L 450
Varies T Ditch Width Varies ey Y Varies _! Ditch Width ’ Varies s
ot Vane Ope Vo -t e e \/arle
‘ Varies (1500 Std. ) T siope ies T ‘ Vories (/500 S10.) | —[ 5loP
. [
i i
3 il Y H|
) (=3 QS w Q
g 8 g © 8
/50 150 150 150
SECTION AA PAVEMENT AND SODDING QUANTITIES SECTION BB
FOR TRAVERSABLE SLOTS
Pavement Sod
Inlet | Single Siot Double Stot| Single Silot | Double Slot
m2 m3 m2 m3 me me
¢ |4.07 |059 | 5105 |07 0 14
D 5.0 0.707 §:44 0.84 ,lzk - 6
13 4.92 | 0.70 | 6.16 | 0.83 2 5

TRAVERSABLE SLOTS

A B ~us00
I /
3 ~o T
5 ¢ - \ ¢
g § & | N
~ = —
>E‘ a Z 4> 20 Chamfer 600
S i) 2
7
- I

/;?%zzcrb/ncrefe Pavement ——
( Hand Shape to Neat Lines )

7

!/ T KN

AN

|

Lo aleog

,Tsoo
HALF PLAN WITHOUT SLOT §H——n—

[

PLAN VIEW
95 | 100 ) L a0
Ditch ’ D Yaries N ﬂ
Bott ‘
0 OIN - i
l \
8 v — |75 (Siot Depth) g

150

0]

Loa Lo

HALF PLAN WITH SLOT

SECTION CC

HALF PLAN WITHOUT SLOT

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

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

Names bates | sooroved By
Designedt By EGR 02/80 xp ﬂ %{

r S onApl
Drawn By M 02/80 State Jrainage Erglnser
Crecked By NG 02/80 Revislon No. Sheet No. ndex No.
£.HW.A. Approved: 10/07/80 949 2 of 4 232




P Sod 1:20 N 1:20 .
{r?,/;Ef ”(ng m? _Ditch Botfom —~—w | y — _— Ditch Bottom —~—~—~w
C |o23| 7 — B _f_OO
I 3.0
600 D |o0.28| 8 @.I |

E |ozs| 8 Toe Wall Required Difch Block (Low Side Of Inlet On Continuous Difch)
H [034] 9 { Paved or Unpaved Ditches )

~

[ Sod \ Existing Or Proposed Structure
~1-75 mm Thick Concrete Pavement T~ Traversoble Or Non-Traversable

PAVT. AND S0OD

A A Inlet|50d 8
L _J sL0TS NOT c |5 o
/ PERMITTED ON 3
SIDES WITH D |5 ¥
Widih Of GRATE SEATS, £ & D
Siot “H 7
:jr'((;vrafe Not Shown ) 7;00 ONLY 309
8 PLAN Width OF
Stot Depth [ZZ27727277277777772) -
300 mm Unless L-Slot ',' NOTE: See General Notes Nos. 6 and 7
Ormerwise { - SODDING AND PAVEMENT
PLons : ‘ FOR INLETS WITHOUT
S SLOTS AND INLETS WITH
NON - TRAVERSABLE SLOTS
SECTION AA SECTION BB

NOTE: See index No. 229 For Application Guidelines

NON -TRAVERSABLE SLOTS

( Traversable Shown )

DITCH BLOCK FOR INLETS WITH OR WITHOUT SLOTS

-

AT e

50 Varies L. 450 450 . Varies S 950
. . . . ) N ; N 450
Stope p Varies \ Ditch Widith ! | Varies vories Stope . Varies | Ditch Width | _ Vories Jaries a5 _j Varies 1_»_
Orjes —E‘ l Varies (1500 Std. ) | T 5lop€ or/es | Varies (1500 Std. ) ‘ | 5lope ConsT Cono. Par- & STat ‘
— ! Ditch Bottom
! I\ — B A T <D A U
" C Const. Conc. Povt R g e g
: i Q 'onst. Conc. Povt. —{ Q[ of ! : : ‘ S of Dep ' ! 3
SN /S S/ S L 8
& - ‘ : ‘ - 125 (Min, ) ! ! -
150 150 ' ! 150 ! 150

|150] : )
Const. Conc. Pavt. & Slot

‘
Exist. Iniet Wifh//

Or Without Siots

SECTION BB

SECTION AA PAVEMENT AND SODDING QUANTITIES
FOR TRAVERSABLE SLOTS
Pavement Sod

Inlet Single Slot Double Siot| Single Slot | Double Siof

me m3 m2 m3 m2 mé

TC |407 [o59 | 5 | o 0 i4

D |50 |o7o 6 | 084 2 5

E [492 o0 ] 6 |o083 12 5

NOTE: For plon view ond additional details see sheet 2 of 4.
For payment see General Notes Nos. 6 and 7.

TRAVERSABLE SLOTS FOR EXISTING INLETS

Exist. Inlet With
Or Without Slots

Bottom Of Exist. 300 mm
Siot Or Remove Exist. |
Wall To This Line ( Exposed
Rebars In Pavi. Zone May
Be Either Removed Or |
Embedded ). '

T Existing cast iron grate(s)
» 1o be reploced with steel

| gratel s ). Existing steel

1 reticuline grate(s) fo be

1 replaced when called for in
the plons or os directed

by the Engineer.

I
'
'
'
'
'
.

SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE)

SECTION CC (CASE 1)

STATE OF FLORIDA DEPARTMENT OF TRANSPORTAT]ON
ROAD DESJCN

DITCH BOTTOM INLETS
TYPES C.D.E & H

Vomes Torss_ | Approved By
Desionea By | EGR 07784

.
Drawn By DAE 07764 $rave Oronom Enginser
Checked By JBW/IVG o7/84 Rovision No. Shagt No. ndex No.
FHW.A, Approved:  09/21/84 94 3 of 4 232




Break Angle Not To
Exceed 3° (1: 20) \

Bottom OF Transition oimh/

These Points Can Be The
Some Or Nearly The
Some Where Ditch
Grades Are Flat.

_//

Existing cast iron grotefs) to be reploced

with steel gratel s ). Existing steel reticuline
gratel 5} to be reploced when calied for in the

‘ plons or as directed by the Engineer.
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SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE )

Breok Angle Not To
Exceed 3° ([: 20).
Minimum Slope For
Transition Ditch 0.10%
Unless Existing Ditch
Is Flatter.

SECTION CC (CASE 2)

¢
Bottom OF Transition Ditch; Or I—- A I——* B +/

Bottom Of Exist. Ditch For

Exist. Inlet Without Slot 100 I
9/5 41 r Varies
T | 4

7.6 § Exist. Inlet With Siot

Slope Same As Exist. Dirch\

Bottom Of Exist. Difch For

175 ( Slot Depth)
125 ( Win. }/

§4 .

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

*Extra Pavement When Exist.
Silot Exceeds 300 In Depth

SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE)

TRAVERSABLE SLOT

SECTION CC (CASE 3)

INLETS (PARTIAL)

Bottom Of Exist. 300 mm Slo
Or Remove Exist. Wall To

This Line ( Exposed Rebars!
In Pavt. Zone May Be Either
Removed Or Embeded )

FOR EXISTING

|
|
|
]‘ 150
i

S Exist. infet With
1 Or Without Slot
|

INLETS

Existing cast iron grotel s) to be reploced
: with steel grate( s ). Existing steel reticuline
| gratel 5} to be reploced when called for in

| | the plans or as directed by the Engineer.
|
1
1

/.

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

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

The corrective procedure depends on the opproach ditch grade and
hydraulic requirements of the site. The selection of the appropriate
case depends on the relotionship between inlet top and difch elevation,
and, on the vertical clearance between the top of the uppermost pipe (s)
and the grofe. The purpose for the Cose | conversion is fo add the
fraversable slot to an existing inlet where top removal, change in

grate elevation ond difch transitions are not required. Case 2 will
normally be applicable to difches with flatter grodes adjoining the infet.
Case 3 will normally be applicable to diiches with steeper grades
adjoining the inlet where buildup of the existing ditch is acceptable.

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

Where the existing inlet top is above the existing difch ( Cose 2} but
borrow material will be required to adjust the ditch ( Case 3), and
vertical clegronce or other conditions do not prevent removol of the inlet
top, the designer should coll for Cose 2. The designer shall determine

if ditch reconstruction is required more thon 10.7 meters beyond any
fraversable stot side and shall include separate pay items in the plans

to cover the cost for that portion of required difch reconstruction
exceeding the 10.7 meter limit. The designer shall also determine whether

ditch pavement is required for difch restoration within the 0.7 meter limit and

include that pavement under a pay item separgte from the iniets 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 sholl determine whether tight soil or other conditions af
each ingividual 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 converfed to traversable slot tops under Cases /. 2

and 3 shall be paid for as iniets partial, EA. Case shall not be
Included in the pay item description.

. All gitch reconstruction work within 0.7 meters of each fraversable siof

conversion, whether required by these defails or as a direct result of
the conversion, shall be included as @ part of the partial cost.
Reconstruction work shall include excavation and removal of surplus
materials or borrow moterials in place, grading, compaction, shaping
ond seeding and muiching. Sodding, difch pavement and underdrain are
not included as part of the inlet portial cost and are to be paid for
separotely.

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

on this detail and with the Plan on Sheet 2 of 4 and Sections AA,
8B and CC (as Case |) and tabular quantities on Sheet 3 of 4.

. Unit price and payment shall constitute full compensation for inlet

conversion, replacement gratef s ) ditch reconstruction, seeding and
mulching, and shall be paid for under the contract unit price for
Inlets (DT Bot Type__ ) ( Partial ), EA.

Sodding shall be paid for under the contract unit price for Sodding, M2.

Difch pavement shall be paid for seporate from the inlet by pavement
typel s} ond unit( s) as called for in the plans,

Underdrain called for in the plans for Cose 3 conversions shall be paid
for as Underdrain, ( Type I), M.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH BOTTOM INLETS
TYPES C,D,E & H

NAMES DATES

APPROVED BY
DESIGNED BY| MG/EGR 03/10/86 . { a % f‘
DRAWN BY H5D/dds | 05/20/86 STATE BRAINAGE ENGINEER

CMECRED B | WMG/EGR | 05/22/86 | REVISION NO. SHEET NO. 1W0EX MO,

10r4| 232

F.H.W.A. APPROVED: i/07/86 94
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B 125 mm Steel Decking, Weight 285 kg Main Bars 125x6
.’io-l 8950 140, Intermediate Bars 40 x 6, Reticuline Bars 30 x 5
™) 1210 I
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§ EdD ;,"; SECTION CC SECTION DD SECTION AA I5M Bars @ 300 Ctrs. SECTION BB
T ]
o - TYP
g . 5; §I !lnlef,’:fg iozd §] inle f";" E G
1 BN s o339 516 GENERAL NOTES
] 500| F lo.28 & 16od Fls I. These inlets are designed for use in
|_. D l D 1 *ror E 'f. " ditches, rgedigr;s, ,;]mvemer;f al/’elas‘.j or (:‘her
or Estimating areas subject to heavy wheel loads where
c J Purposes Only N Sod debris is jmin/‘ma/ and is subject to pedes- STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
STEEL GRATE t450 N trian and/or bicycle traffic. ROAD DESIGN
. . Sod SOD ONLY 2. When alternate G grate is specified in
Steel Grating, Straight Bars 75x 6 y D/ TCH BO T TOM /NLE Ts

Reticuline Bars 50x 5

TYPE F

75 Thick Concrete Pavement

PAVT. AND S0OD

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

PAVEMENT AND SODDING

Notes: |, Pavement and/or sod fo be used only where called for in the plans.

plans, the grate is to be hot dipped galve-
nized after fabrication.

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 G)) (J Bot, Depth ), EA.

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

TYPES F & G

Nomes Oates 1 approved By
Dosigred By | TWJ 0750 J d ﬂ/ /; sz
orown By VEF 01750 State Drainoge toginoer
Crcked 8y WHI ai/50 | Revision o Sheat No.
FHM.A, Approved:  05/01/75 % lof I 233




_ 1290 .

Eye Bolt
See Index 20/ B

450

| —- 13 mm Expansion Joint

-~~~ Predominate Flow =~~~
1620
=

5 R

_1

450

PLAN

-

75 mm Thick Conc. Ditch Pav't|
|

Inlet Elevation As
Shown On Plans.

2 T»/E Intet
¥

RECOMMENDED MAXIMUM PIPE SIZES

Inlet Inside Width (mm)

Pipe Size (mm)

890

600

1220

900

Note: Recommended sizes ore for concrete pipe.

Sizes for other fypes of pipe must be
verified for fit in accordonce with Index
No. 201, For lorger pipe see bottom

detail right and Index No. 200.

~ Predominate Flow=-~~-

- Steel Grating, See Defail. 50

290

~ 5 ~
»
5
200] |. 8% 200 - |2og| |[.i220 | {200
orizz0’| [ % or 8%
3
2
3
. 1830 1200 | 200] 1065 |.200
. 5 or 1220
Unless Otherwise Shown)| 5
/n Plans 2 Unless
5 Otherwise
Shown In
tu. Plans
<

NOTE: Alt. B Structure Bottom Only. See Index 200
INLET WITH STRUCTURE BOTTOM

GENERAL NOTES

1. This inlet is designed for ditches, medions or other areas

/,/ _ E N E i 135 subject to heavy wheel loads, where only light debris is
_—800 mm Sod All Around —"" - =50 50— H o g 4 expected and pedestrign fraffic is anticipated.
7 { Total 8 m? ) | ] S / H NOTICE: Inlet not for use in agreas subject fo bicycle traffic.
150
. : : !
S 2. Reinforcing- I5M bors at 455 mm centers both ways with
o 0 50 mm clearance fo inside face. Cut or bend bars out of way
D © g, 7 of pipe when necessary; bars to clear pipe by 40 mm.
L£88 0
0 G . . .
E < S 3. When alternate G grate is specified in plans the grate is
PAVEMENT & SODDING ] 0 E’ = ] fo be hot dipped galvanized ofter fobrication.
a =3 o 200 1220 AP
R
200 830 20 g @ 4. For supplemental details, see Index 20i.
S oS
ZE S 5. Cost of ditch paving to be included in cost of iniet.
g =~ ‘t Sodding to be paid for under contract unit price for
S§8 Soading, M2.
S o
9 2%
2=
Sad
™
et . e - __.»
Y ﬁglaf s s peg
B BN B
ECTION AA
SECTION BB SECTIO
SECTION CC L 1296 Qut To Out
| |
432 . 432 . 432 o] 5 (Typ.)
& Cross -- g »
_ i f __Bar j - {
\O\bs/ L1127 x 76 x 7.9 - . ”\’E f 5
’ 3 B . R Each End .. - 318
Ditch Bottom ~~~= //% ,,,,7'—1*/,"””“1 L0 __ Dbiteh Bottom~ .o N e e Qg‘: 3 g 2 STATE OF FLORIDA r;soigny:sr:g OF TRANSPORTATION
e <S> f . N
30 Weid Main Bars To £ [ 1 2|5 3
- = {See Defail Below } - oS
e 1 ~ u)
Ditch Block ( Low Side Of inlet On Cont Ditches J 6 .50 - ) * DITCH BOTTOM INLET
it oc ow Side niet On Continuous Ditches 6 L)
- s STEEL GRATING TYPE J
N N Note: Two Required Per Iniet
~ Toe Wall Required . i r e Nomes Daves Approved By
( Paved Or Unpaved Difches ) Main Bars 125 x 6 (Notched For Cross Bars ). Vs oy ‘!d % f
== Cross Bars 45 x 6 ( Continuously Welded P— Ty e
& At Main Bar Nofches ). necked By sAL 08,76 | Revision Na. Sheet Ho. ndex Mo
Main Bars And Cross Bars Fiush On Top.
SECTION DD DETAIL ! r o P F.HW.A. Approved:  09/03/76 94 lof | 234




SECTION EE

GRATE QUANTITIES
- - TN TN
| oy Coh lov . .~ delpg PIPE BILL OF STEEL STEEL WEIGHT
i L CHANNEL FLAT
SIZE .
A BAR | No. REQ'D. | LENGTH | j00x 8 (kg) |50 x 14 (5.5kg )
—t A 3 1320 32
750 & 900 (1450 | B 2 1320 5
° c 3 i550 26
N A 4 1320 43
9 1050 & 120011830 | B 2 1320 5
c 3 1930 32
A 5 1320 53
. - o 1350 & 1500122i0 | 8 2 1320 5
"o Coo | —+ 8 9 3 2310 38
O O D
T R = A 6 1320 [z
1650 & 1800|2590 B 2 1320 5
c 3 2690 45
A 7 1320 74
150 mm Thick Concrete Ditch Paving SPECIAL 12970 | B 2 1320 5
~  Reinforced With 150 x 150 2 c 3 3070 5/
10410 Welded Wire Fabric Q A 8 1320 85
SPECIAL |3350| B 2 1320 5
[ 3 3450 57
) . “ A ] 1320 %
,G;\ (’ N l/ N %/ N ISOMETRIC S [ SPECIAL |3730| B 2 1320 5
I S ff,/ ,,,,,,,,,,,,,,,,,,,,, \T/L 77777777777777 NRAE oF <l c| 3 3830 63
75 — L+ 400 | s = INLET ~FENCE ENCLOSURE T speciaL |40 | B 4 e 106 B
255 5 _FQ | 1575 5 c 3 4210 70
4060+ L A [ 1320 4
o 450 SPECIAL |4490 | 8 2 1320 5
(Grate Not Shown ) ‘20 w g 32 4590 76
1 1320 27
PLAN 1520 TO Fence Tyoe B speciaL 4870 B | 2 1320 5
. C 3 4970 82
300 t Anti-Vortex Wall
. Fence Type B A 3 1320 138
n ﬂ Anti-Vortex Wall ﬂ n 50 r(‘ (See Note 7) i SPECIAL |5250| B 2 1350 /5
{; [=
" ! o - i 150 Il Slope To Match 110 S 4] i ;: 5350 148 =
| 55 - 1 ; ~ = & 1320
> . N ) I yDitch Grage oS sPeciaL |5630| 5 2 1320 15
R r o =i C 3 5730 95
5 m‘ ?/ o Hr df “I S
S [t} S [N Q 1 M
= I 1 9 9
il
.2 18 | ko GENERAL  NOTES
200 8|83 59| LU
— R'g I g L 1. 200 )—-/ 200 2o 200 1. This inlet is to be used at locations having high flow rates, usually where an endwall
S e (See Note 2) Typical 255 g_ur could not be utilized without hazardous intake.
o I——-|
bt | —Construction Joint Permitted 2. Inlet length (L) shall be set by the designer for the greater of either culvert requirement
l w L Elevey or inlet pool not to exceed 300 mm depth. Structures over 1830 mm in depth are to be checked for
flotation by the designer of project drainage.
§1 (Grate Not Shown ) §‘1 3. This inlet is not intended for use with Alternate B structure bottoms.
SECTION AA 5 A Chommol) (Grate Not Shown ) 4. Intet and anti-vortex wall fo be Class I Concrete.
— Bars nne
— SECTION BB 5. Reinforcing- I5M bars at 455 mm cenfers both ways for pipe sizes up to 1800 mm diameter; 40 mm
51 40 D & 4
E’j | 20 mm Dia. Hole 29 clearance fo inside face and bottom of Inlet. See Index No. 20i, Sh. 4 & 5 for reinf. stee/ modification for
. / : F l.d F depths 3960 mm to 4570 mm. Bend fop and corner bars to clear anchor holes. Inlets for special size pipe
§ ‘ 7 require special reinforcement design and design approval by the project design engineer.
Bars C (Figt) L o .
8 [} 76‘ ——@— = 6. Channel section C 75 x 150 may be used as an alterngte for the C 100 x I35 channel.
] Q)
> hal \:[ 7. Channels ond bors shall be ASTM A 242, A 441, A 572 or A 588, 425 MPa steel, and
=) ot _t 145 55 galvanized in accordance with Section 962-7 of the Standard Specifications.
~ jal 32 mm Dia. Drilled .
O hel Anchor Hole 8. Fence encilosure shall be Fence Type B (Index No. 452 ). All posts to be sef in concrefe.
'i;") 2 = Bar B (Flat) ™ - A minimum of 10 posts required. Corner and approach side posts to be 75 mm nominal diameter.
L}
J GRATE SEAT AND ANCHOR HOLE PLAN 9. Cost of difch paving, anti-vortex wall, grate, concrete, reinforcing steel and fence enclosure fo
Bar B E D-o—J S be included in the cost of iniet. Iniet fo be paid for under the contract unit price for inlets
ar 0 (DT Bot Type K), EA.
(Flat) 370 | 380 380| 380 370 ‘\'l 4L ¥
8 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
STEEL GRATE Bor B ROAD DESIGN
— = = — ; © 10 x 300 Galv. Anchor Bolt, Washer & Hex Nut
L+ 100 J § Anchor Hole D/ TCH BOTTOM /NLET
Epoxy Grout TYPE K
SECTION CC
Nomes

{With Bar B And Anchor Bolt)

SECTION FF

Dates

FHWA
SM

Approved By ‘f /
QW | e

State Orainage ErRinaer

Destgned By

6/79

Orawn By

Reviston No. Sheet No. Indox No.

1of1 | 235

Checked By S6 6/79
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300 RN
- - v
_—- Concrete Apron R
___Yarjes_ - I
Apron { 300 Max. ) —!:' (300 Min.) Siope Varies-. / \\ | \\
ol - v N
DS \ A
Curb & Gutter _ i % \ \
< =5 = | L %)
, p = § — L4
3 § | t - |
: ' ;
-1
2 m | 5 Al : | A
s L Vories i Varies _‘ s L ’ k
§ CL/NG Underdram To Box | Curve Underdrain To Box S %
I Tw!' T '3 ’ i }
~ I -~
| 8 \ | F | |
v§‘ ; ' 3 BACK VIEW COVER REMOVAL
g - @
L300 600 | 600 _1/50] ‘ ° IS ’ ‘
I | T ‘ 5 ‘ TYPICAL URBAN INSTALLATION l& l n |
! i
N ! i
| ‘ ‘ I \\ ' ‘g - -] L
d | S : a
¥ | o/ i g TOP VIEW
| - e 3
L] - 13 mm Stainless Steel
Or Brass Pin
“ L 300
oy P —— Concrete Apron
< - 725 S
] A Moximum Of Two (2) ) Tt ’! SECTION CC SECTION BB
L 300 _.-—Adjustment Courses Of 595 |
. g Brick Will Be Permitted i _ Frame
5 Stope Varies - ' HINGE DETAIL
A R _—Grout
3 ﬁ& = = A B GENERAL NOTES
- = /. Cast iron cover and frame to be Neenah Foundry
[ 1650 A 20 mm Chamfer — Company R-6660-JH, U.S. Foundry Manufacturing
I il Corporation No. A-632 or equal. Neenoh R-6660-JH
= detailed this index.
TOP VIEW 55
S ~ ~ 2. Box fo be Clgss I Concrete, reinforced with IOM bars on
50 275 mm centfers both ways, sides and bottom.
PERMISSIBLE TOP ADJUSTMENT 2R
. . 3. Concrete apron to be included in the contract unit price
75 Thick Concrete Apron __ Typical Opening, One Or More - ‘J’P,”?”g’ C",’;f’; uction for Underdrain Inspection Box, EA.
. Sides. See Plans For Required| - gy 1 oint Fermitte
Slope Varies. Openings. Grout Fill To Be —_ 4. All covers shall be furnished with pick holes. Fitted
Included In Cost OF Box. \ lifts or handles ore not permitted.
300 300 5. Manhole Type P Alternate A, Index 200, with Type I
/El‘ = \—-’ r——~ Frame and Cover, Index 201, may be used in lieu of the
[ | I 725 B box detailed on this sheet, and is recommended when
T high ADT increases chance of the repeated vehicle loadings.
| 595 —Concrete Apron o 2
- o B
NG
. / - 5|2
8 h o % 8
I pp— \1 o
8 Grout I IF Zrak “i { 3 ~
~ 0
Outlet Pipe-. [ —_ | Ynderdrain Cost Or Field Cut 100 mm V| [T °
LN | Wide Siots (2} For Hinge~ N Q
}) 1 | | Covers. Grout Around YR — pyayw—
Hinge Covers. o - o] STATE OF FLORIDA no,\; D&:S»:LNOF TRANSPORTATION
4L|; ] T T ]

SECTION L/OO*' &0 ”[‘/Q’OJ SECTION AA UNDERDRAIN
INSPECTION BOX

TYPICAL INSTALLATION ON SLOPES TYPICAL TOP AND APRON BOX AND TOP

Namos. bat0s | aoproved By
Deslgned By WS 05/81 %{

Mi 1
Drown By s 05/81 State Dralnoge Englneer
chacked By e 05781 Revislon No. Shoot No, Index No.
FHW.A. Approved:  10/08/8! 9% lof ! 245




APPLICATION GUIDELINES FOR PIPE END TREATMENTS

DESCRIPTION APPLICATION INLET END OUTLET END SAFETY
TRAFFIC-SAFH NOMI
INDEX PIPE SIZE HYDRAULIC EROSION PERMITTED GRATE ECONOMIC
NO. TYPE (mm) CROSSDRAIN | SIDEDRAIN | MEDIAN| APPLICABLE \PERFORMANCE| K,  |APPLICABLE| TOLERANT LOCATION AVAILABLE RATING
Single and .
250 Straight Multiple » Outside
Concrete 375 Thru 1350 Yes No Limited Yes Excellent 0.2 Limited Good cz No Fair For back of sidewalk location see Index No. 282
Single and
251 Straight Double L Outside
Concrete 1500 Yes No Limired Yes Excellent 0.2 Limited Good ¢z No Fair
Single and
252 Straight Double . Outside
Concrete 1650 Yes No Limited Yes Excellent 0.2 Limited Good cz No Fair
Single and
253 Straight Double . Outside .
Concrete 1800 Yes No Limited Yes Excellent | 0.2 | Limited Good cz No Fair
255 Straight Single Outside
Concrete 2100 ves No | Limited Yes Excellent | 0.2 | Limited Good cz No Fair
Single &
258 Straight Multiple 450 Outside
Sand Cement Thru 2100 Limited* No Limited Yes Very Good | 0.3 Yes Good cz No Good * For temporary construction or use on a minor facility
U Type .
260 With g[r)afe Single 375 . Inside
Concrete Thru 750 Limited No Yes Yes Fair 0.7 Yes Very Good cZ Required Good
Grate Required
26/ U Type Single 375 Inside
Concrete Thru 750 Limited No Yes Limited Good 0.5-0.7 Yes Good cz Yes Fair
264 Concrete Single 750 . Outside
Energy Dissipator|  Thru 1800 Limited No No No NA NA Yes Excellent cz No NA
266 Winged Single 300 Qutside
Concrete Thru 1200 Yes No Yes Yes Very Good 0.3 Yes Good cz No Good
Single &*
268 U Type MU/f,gp/e 375 . Outside
Sand Cement Thru 1500 Limited No Limited ves Good 0.5 Yes Very Good cZ No Good *eor temporary construction or use on a minor facility.
Flared End . . oK Keonstruction of optional toewall and concrete jacket may be necessary.
270 Section Single 300 * Outside Flored ell)d secﬁon; sizes 300 ond 375 may be located as close as 2.4
Concrete Thru 1800 Yes No Yes Yes Good 0.5 Yes Very Good cz No Very Good beyond the outside edge of the shoulder.
. Single &
Cross Drain .
2re Mitered EFnd Multiple 375 . Outside® *Kyitered end sections sizes 375, 450 and 600 may be located as close as 2.4
Section Thru 1800 Yes No Yes Yes Fair 0.7 Yes Good cz No Very Good beyond the outside edge of the shoulder.
: . Single & 0.7 ( w/o %, . -
Side Drain 7 grate J . Mitered end section size 750 and larger require use of grate. Grate may
273 Mitered End Multiple 375 . 10 (with , Inside* be deleted if pipe is located outside CZ and is offset from approach
Section Thru 1500 No Yes No Yes Fair Carate) Yes Good cZ Yes Good ditch afignment.
1. All end trectments must be selected to satisfy hydroulic suitabilities with proper consideration given to safety and economics.
2. CZ denotes clear zone, formerly CRA denoting clear recovery area.
3. Grates shouid not be placed on outlet ends unless positive debris protection is provided at infet end.
4. Additional notes concerning application restrictions may be shown on individual indexes. STATE OF FLORIDA ':%Z‘;RL‘:S':YGNDF TRANSPORTATION
5. Economic ratings are based on statewide average costs.
6. £nd treatments with a K, of 0.5 or greater should be used only in areas of low design velocities and negligibie debris.
€
7. Pipe sizes are circulor, Class I B Wall, concrete pipe. Elliptical pipe and corrugoted pipe are fo be checked for fit in gecordance P/P E END TREA TM ENT

with Index No. 20i; metal pipe sizes shouid be reviewed using 67 mmx /3 mm corrugation up to 750 mm and 75 mmx 25 mm corrugation for larger sizes.

APPLICATION GUIDE

Womos 5otz approved By
Desioned By|  EGR | 09/06/84 /({ A %{

Drown By DAE 09/06/84 Std¥e Drainage Englneer
Checked By EGR 09/06/84 Revislion No. Sheet No. 1ndex No.
F.H.W.A. Approved: 09/2/84 94 lof | 249




A 1
1065 L 6 6 1065
D or Span|D or Span 2-15M Bars
D or Span -
© g
Q
- = , _ Control Line (Clear Zone Limit)
! : ( Independent Of Front Slope )
& < \s \'6
< ° &8 End Of Pipe
» N (See Note 9)
x4
\ . . N 100
— Const. Joinf Permitfed O — Control Point When
Vi Q i
- (SE:/aErZZd )/ew Slope Intercept
Qutside Clear Zone

-~ Const. Joint Permitted
{ Keyway & Dowels Required-
Dowels i5M Bors, 455 Long With END vIEW
230 Embedment @ 455 Cirs

rormont San o 5. STANDARD
- ! LOCATION CONTROL

END VIEW (ENLARGED)

TOP VIEW

ENDWALL DIMENSIONS (EXCLUSIVE OF MULTIPLE PIPE SPACING)

LS— X
(X=5) (X=S-Secor )
/——___
) c
FRONT VIEW FRONT VIEW
¢ outsid S € inferior
utside | ¥~ Pipe (Typ.}
Pipe ( Typ.) i e
el Location Reference Line
[ ( See Location Control Above )
i
L _
T
1
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

. Enowall dimensions, locations and positions are for

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

. Front slope and ditch transitions shail be in accordance

with index No. 280.

. Endwalls may be cast in place or precast concrete.

Reinforcing steel shall be 40 MPa or 60 MPa. Additional
reinforcement necessary for hondling precast units

shall be determined by the Contractor or the

supplier. Cost of reinforcement shall be included in

the coniract unit price for Concrete, ( Endwails ).

. All exposed corners and edges of concrete are

fo be chamfered 20 mm.

. Concrete meeting the requirements of ASTM C-478

(27 579 kPa) may be used in lieu of Class I concrete
in precast items monufactured in plants which are
under the Standard Operating Procedures for the
inspection of precost drainage products.

. On outfall difches with side siopes fiatter than I : 1.5,

provide 6.0 m transitions from the endwali to the flatter
side slopes, right of way permitting.

7. For sodding around endwails see Index No. 28l.

. Poyment for concrete quantities for endwalis

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

Endwall Skew To Pipe Use Tabulated Voiue
0°to 5° 0°
6°to I5° 5°
16° to 30° 30°
31° or over 45°

. Pipe length plon quantities shall be based on the

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

. Payment for pipe in pipe culiverts shall be based

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

. Endwalis fo be paid for under the contract unit

price for Concrete Class I ( Endwalls ), M3.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND MULTIPLE PIPE

Names Dates
Designed By | HAB/EGR 73/83

Approved By

orawn By | RWR/HSD 43 State Drainogs Engneer

Checkea By | JAW/WNVG 83 Revislon Mo. Sheat No. index No.

FHW.A Approved:  10/06/83 94 Jof 2 250




DATA AND ESTIMATED QUANTITIES FOR ONE ENDWALL

ROUND CONCRETE AND CORRUGATED METAL PIPE

. 8 for selecting

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND MULTIPLE PIPE

Openina A Class I Concrete (m3 )
pening Areg Dimensions Number And Type Of Pipe And Skew Angle Of Pipe
(m2) Single Double Triple Quadruple
D" | Number 0f Pipes Aalslcl eiFlols X Concretel Metal Concrete Metal Concrete Metal Concrete Metal D
121314 0° 1 /5°] 30°| 45° o° 0° 0°115°130°145°| 0° 1 15°130°[45°| 0° [ 15°]30°[45°| 0°] 15°|30°| 45°] 0° [ /5°]30°| 45°| 0° | 15°]| 30°| 45°
375 |04 | 0.23|0.34 | 0.46 | 0.58 | 0.36 | 1.22]0.56 | 0.36 | 0./5 | 0.79 | 0.79 | 0.8/ | 0.9/ 112 0.94 0.95 | r2z[1.22] 1.26] .33 1.24| 1.25] 1.28] 1.36| 1.48] 1.50| 1.57| 1.70| 1.52] 1.54] 1.6/] 176 176 1.79] 1.89] 2.09] r&] 1.84] 240|207 | 375
450 |06 | 0.33|0.49 | 0.66 | 0.66 | 0.38 | 1.37 | 0.59 | 0.38 | 0.5/ | 0.86 | 0.86 | 0.69| 0.99] 1.22 119 ez | 152|154 | 157 1e6| 1.56| 157 1.61 | 1.70| 1.86] 1.88] 1.96| 243 | 1.92] 1.94] 2.03] 2.21 | 249 | 2.22) 2.34| 2.60| 2.26 2.30| 2.42| 2.70| 450
525 |0.22 | 0.45 | 067 | 090|074 | 0.4 | 152 [ 0.61 | 0.41 | 0.96 | 0.97 | 0.97 | 0.99| 1se| 157 1.5 1 1 525
600 |0.29 |0.58 |0.88 | 17 |0.81 | 0.4 | 1.68 0.6/ | 0.4/ | 0.6l | 1.041 1.04 | ror| 19| 147 170 175 |26 |27 | 2.22] 2.34|2.23| 2.24]2.30] 2.42| 2.59| 2.62| 2.73| 2.96| 2.69] 2.72] 2.84| 3.08| 3.04 | 3.08] 3.24 3.59| 3.7 | 3.21 | 3.39] 3.75]| 600
75 |0.37 {074 | i | 142|089 | 043 | 1.83 | 0.63 | 043 076 ri7 | 17 | 22| 1.35) 165 | 2.09 N 675
750 | 046 |09 | 137 | 182 |0.97 | 046 | 1.98 |0.66 | 0.46 | 0.91 | 130 | 130 | 1.35] 1.50| .83 | 249 2.55 |3.6 3.8 | 3.26| 2.43|3.27| 3.30|3.39] 3.55| 3.8/ | 3.85| 4.0/ | 4.35| 3.98] 4.03| 4.80| 4.56 | 4.47 | 4.53| 4.77| 5.28| 4.69 4.76 | 5.02| 5.57| 750
| 900 [o66 | 7.3/ | 197 | 263 | iz | 0.5t | 2.29 | 071 | 0.5/ | 1.22] 1.55| 155 | 1.60] 1.78] 2.18 3.46 3.55 | 4.38|4.41 | 4.53] 4.76| 4.59] 4.59] 4.70 | 4.96| 5.29] 5.53| 5.57| 6.05| 5.59| 5.6/ | 5.85] 6.37 | 6.22| 6.32| 6.64| 7.36| 6.57| 6.66 | 7.02| 7.60| 900
1050 |0.89 | 179 | 2.68 | 3.57 | 1.27 | 0.56 [ 259 | 0.76 | 0.6 | 1.52] 1.63| 1.83 | 191 | 2 [ 259 4.84 4.96  |6.20]6.25 | 6.4 | 6.77|6.45]| 6.50| 6.67 | 7.06| 7.57| 7.66| 7.99] 8.70| 7.94| 8.04| 8.39| 9./7 | 8.93] 9.08| 9.56| 10.62] 9.42| 9.57 |10 | 11.26] 1050
1200 | 17 (234350 | 467 | 142 | 0.64 | 2.90 | 0.84 | 0.61 | 1.83] 2.06 | 2.06 | 203 | 2.39| 292 | 6.23 6.4 |7.95[8.00 | 8.22| 8.66|8.30| 8.36|8.59 | 9.08| 9.66] 9.79|10.20] 11.09)10.20{10.33(10.79| 11.77 | #.38| 11.57| 12.18 | 13.52) 12.10|12.29|12.97 | i4.45] 1200
1350 ‘/7.48 2.95 | 4.43 5.9/7 7&584¥Q.76 3.20 1097 | 069 | 2.5/ | 234|234 | 2.4/ | 2.69| 3.30 8.95 9.00 .64 |11.74 |12.06112.76 | }4.33]i4.54 15.18 | 16.58 17.04|i7.32| 18.30(20.39 1350
|
CORRUGATED METAL PIPE ARCH
Opening Area ) ) Class I Concrete (m?3) Approx,
(m2) Dimensions Number Of Pipe And Skew Angle Of Pipe s . Equiv. Nore:gz/;fequitgzi{gss of General Note No
Span|Rise | Number OF Pipes Aalslclel Flels X Single Double Triple Quadruple pan| rise /;oiw;d
/ 2 3 4 0° ] 15°130° ] 45° 0° 0°115°]30°[45°| 0°[15°[30°[45°| 0° [ 15°] 30°] 45° P
450 | 340 | 0.0 | 02003 |04 053] 036 17 |0.56 | 0.36 |00 | 0.76 | 0.76 [0.79 | 0.89 | ro7 | 0.89 | ise | 143 | 116 | 1.22| 1.36| 1.38| 144 1.56| 160 1.62] 170 1.90| 450 | 340 | 375
50 | 380 | 0.5 | 0.30]0.45 | 0.59 | 0.58 | 0.36 | .30 | 0.56 | 0.36 |0.23 | 0.86 | 0.86 [ 0.89 | 0.9 | ree | J.02 | 1.29| /30| 1.34] 1.4 | 1.56| 1.57| /.64 1.76 | 1.83] .87 1.96| 2.7 | 500 | 380 | 450
680 | 500 | 0.26 | 0.52|0.78 | 1.04 [0.71 | 0.38 | /.58 | 0.58 | 0.38 |0.51 | 1.04| 1.04] to7 | 119 | 147 1.36 | 77| 1.78| 1.83 | 1.93 | 2.06 | 2./9 | 2.29) 2.49 | 2.57 |2.67 | 275 3.07| 680 | 500 | 600
90 | 660 | 0.40|0.80] 1.20 | 160 [0.8/ | 0.4 | 18 {06 |04 075 | 122| 122|127 | 140 173 179 12.32|2.33| 2.40 | 2.54| 2.64| 2.80| 3.003.28| 3.36|3.42| 3.6/| 4.0} 90 | 660 750
030 | 740 | 0.55| 100 | 164 | 209 |0.94 | 043|240 |0.64 | 0.43] 1.03 | 145]| 145] 1.50 | 1.68 | 2.06 | 239 3.0 |3.3|3.21 |3.40(3.82|3.67| 4.04/4.40| 4.53|4.6/ | 4.86| 5.42] 030 | 740 500
| #50 | 820 | 078 | 1.56 | 2.34 | 342 | /.04 | 0.46 |2.34 | 0.67 | 0.6 | 1.27 | 1.68 | /68| .73 | 193|236 | 295 |3.823.85]3.96 [4.9 |4.71 |4.77| 4.96|5.44| 5.60(5.69] 6.0/| 6.70] #50 | 820 | w050
1390 | “9ro | 098] 197 |2.95 | 3.90 | 117 | 0.48 [2.63 |0.69 | 0.464 1.53 | 1.93| 19320/ | 223|272 | 372 |4.82]4.86]|4.99|5.28|5.92|5.99| 6.256.63]| 7.02|7.13 | 7.58) 8.38] /3% | 970 1200
1630 | n20 | 1.23| 245|368 | 4.9 | 1.29] 0.5/ |2.8/ |07 | 0.5/ | .64 | 246 | 246 |2.23| 249 | 3.05 | 4.50 |5.64|5.69|6.05]6.40|7.19 | 7.28| 7.60| 8.30| 8.52(8.66| 9./5[10.19 | 1630 | #20 | 1350
| 1880 | 1260 | 1.57 [3.4 [ 471 | 626 140 | 0.56 |3.45 |0.76 | 0.6/ |2.09 | 2.39| 2.39 | 2.46 | 277 | 3.38 | 5.96 |7.76(7.82|8.04|8.50| 9.55| 9.67 | /0.1 | 1.08 | 11.35 | #.54 | I2.19|13.59| 1880 | 1260 | 1500
CONCRETE ELLIPTICAL PIPE
Opening Area . . Class I Concrete (m3 ) Wpprox.
Dimensions .
(m2) Number Of Pipe And Skew Angle Of Pipe mise ls Equiv.
Rise |Span| Number Of Pipes | , | s | c | £ 1 F |l ¢ | s X Single Double Triple Quadruple 1€ |>pan ,‘lefiur;d
I 121 3] 4 0° ] 5°130°1 45%| 0° | 0° 15°]130°145°f 0°]/5°] 30°| 45°] O° | /5°| 30°| 45° P
305 | 460 | 0.2 | 0.24| 0.35| 0.48}0.51 | 0.36 | 114 |0.47 | 0.36] 0.08|0.86 | 0.86 | 0.89 [ 0.99 | 22| o0.83 L | 12| 15| reg| 1.38] 1.39| 1.46] 1.60] 165 1.68] 178 1.99| 305 | 460 375
| 365 | 575 |07 |0.34] 0.5/ | 068} 056|038 .29 1058 | 0.38| 0.2/ | 1.04 | 1.04| 1.07 | 19 | 1.47 1.04 1.39] 14| 1.45] 1.54| 1.75] 1.77| 1.86| 2.05| 2.40| 2.44| 2.27) 2.55| 365 | 575 450
990 | 770 |03/ |06 | 092] 122|069 | 0.4 | 1.57 (061 | 091|049 r.27 | 127 | 132 | 147 | 1.80| 145 1.95| 1.96] 2.03| 2.6 | 2.46| 2.50] 2.67 2.88] 2.97| 3.02 3.20 3.59| 490 | 770 600
610 | 960 |07 [0.95] 142] 190l 0.8/ [ 043 1.90 [0.63 | 0.43| 084 157 | 157 | 163 | 183 [ 2.23] 2.02 | 271|274 2.82( 3.00) 3.43| 3.47| 3.65 4.01| 42| 4.20 4.45 4.99] 60 | 960 750
730 | us0 | 068 | 1.37| 2.05| 2.74]0.94 | 0.46 | 2.3 [0.66 | 0.45| 107 | 1.83 | 1.83| 90 |2 | 259 | 254 | 3.43] 3.46] 3.56| 3.79| 4.3/] 4.37] 4.59 5.05] 5.20 5.29 5.6/] 6.30| 730 | w50 900
(855 | /345 |0.95 | 1.90] 2.84| 379 1.07 | 0.48 | 2.45 |0.69 | 0.48 | 1.36|2.46 | 2.46 | 2.23| 2.49 | 3.05| 3.24 | 4.40| 4.44] 4.59| 4.69] 5.57| 5.66 5.93 6.54| 6.74] 6.86| 7.28 8.18 | 855 | 1345 | 1050
975 | 1535 | 1.20 | 2.40| 3.60 | 4.80| 17 | 0.51 | 267 |07 | 0.5 | 160241 | 241 | 249 [ 279 | 340 | 3.99 | 5.47|5.53] 5.70| 6.09] 6.96| 7.06] 7.42 8.13| 8.45] 8.60] 9.14]10.23| 975 | 1535 | 1200
w095 | 730 | 1.55 | 3.0 | 4.65| 6.20| 1,30 ] 0.56 | 2.96 |0.76 | 0.56 | 1.89 | 2.69 | 2.69 | 2.79 | 3.0 | 3.81 | 5.07 | 6.89]6.95 7.17 | 7.65| 8.7/ | 8.84| 9.27| 10.21] 10.5310.72] 11.3812.79| 4095 | 1730 | 1350
| 1220 | 1920 | 1.90 | 3.80| 5.70 | 7.60| 1.42 | 0.64 | 5.25 |0.84 | 0.6/ | 248 | 2.97 | 2.97 | 3.07 | 3.45 | 4.19 6.62 | 8.98| 9.06| 9.34| 9.95| i1.33| 11.52 12.06) 13.28] 13.69|13.94 14.79) I6.62| 1220 | 1920 1500
1340 2110 3_30 4.60| 6.90| 9.20| 1.55 0.76 | 3.53 |0.96 | 0.76 | 2.46 | 3.23 | 3.23|3.33 | 3.73 | 4.57 9.56 12.98(12.98| 13.51 | 14.40] 16.4/ | 16.65| I7.48| 19.25 19.86|20.21| 2/.45\24.12 | 1340 210 1650
1465 | 2305|273 | 5,48 8.9 | 10.92] 1.68 | 0.66 | 3.82 | 1.07 | 0.86 | 2.76 | 3.45 | 3.45 | 3.58 | 3.99 | 4.88 | i2.58 | /7.02\/7.i7 | 7.7 |18.85 21.45| 21.76/22.62 25.12 | 25.86|26.3527.94| 31.38 1465 | 2305| 1800 - _
Designea By | HAB/EGR 73/83

Approved By Z Z Z

Drawn By RWR/HSD 83 State Dralnage Engineer
Checked By | JBW/NVG 83 Revision No. Sneet No. index No.
F.H.WA. Approved:  10/06/83 94 2 of 2 250




€ /500 Pipe

- BILL OF REINFORCING STEEL
MP -
¢ MARK SiZE NO. REQ'D LENGTH LOCATION BENDING
1
¢ cup A 154 32 12ro Footing Straight
8y 58 13 9650 Footing And Wall Straight
X Bp 15M 4 3760 _Wali Straight
9875 4875 85 | 15 4 490 Wall Straight _
acr [ T c 15M 26 2845 Wall Bend
I ! Bors A © 300 Cont D 154 8 2285 Wall Straight
R T L » ars enters £ 15M g 500 | Footing And Wali Straight
0.0. CHP ;
. |
Foundation Varies I (00 T IR Y Iy BENDING DIAGRAM
Seat For (125 For 1 X A o
] | 1 48 s
\ /1/ Corrugation ) f = ﬁ e
—
Q
{ ! | | _‘,“,A,,,,,;,A,,,,,,/,,,,,,,,,ﬁ,,,,,k,;,,q,ﬂ,,,,,,,,A,,ﬁ,,,,_______““,__;_,W,,, 8 8
I
|60 _| a f BAR C
Bars Bl PLAN NOTE: All bar dimensions are out fo out
SECT/ON BB { Showing Bar In Footing ) FSTIMATED QUANTITIES
ITEM UNIT RCP CMP
Concrete Class I loom? 8.60 8.70
Reinforcing Steel kg 495 495
4875 4875
Bars B Bors B =
255 ! ! \ gl 255
w
355 ~3_Bors B f i 3 T —1 (b8
(75)(2‘{58%0” ) (Class B Wail )] A? lar ! ! { \ / /’? Bars B/
v y Bars D ® 450 Centers 2 Field Bend—] 0 Bors D~ H—B8ors C
¥ A——F\ | [ s b Bars C @ 300 Centers
‘ = ] 2 A |
! N ! I 3 3 ( I 50 Cl.
1] |50 H S = ER
S } g =] | B2 9 182 g g V' FfBars 82
® N
fra] : s al g @ s [~Bors 8,
B | & +-¢ ™ A 7{ {| 1370
| o Q S
| @ Field Bend @ Const. Joint—t292 7io
o o 2 B3y | /183 N |
AR o ! | hiy-Bars B 3
< Tl g Db = *___+__ ——— e — i R e el =] I8
o ) 3
Bars A Dowels E Dowels E 3 3 B g Bors A
Bors B, ! ~
B Bars By
Bars 8, | Bars B, L_.l

SECTION AA

YA
i

L

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

HALF ELEVATION

1 Showing Bars In Front Face Of Walil)

NOTE: Cut and field bend
Bars B, as shown

HALF ELEVATION

( Showing Bars In Baock Face OF Wall)

GENERAL NOTES

4. Chamfer: All exposed edges and corners to be chamfered 20 mm unless otherwise shown.

/. Enawalls may be cast-in-piloce or precast construction. Cast-in-place endwalls shall conform to the
defails on this index, design specifications AASHTO [989. Precast construction which adheres
to this Index, including any additional reinforcement required for hondling which shall be
determined by the Conftractfor or supplier, does not require additional approvals. Devigtions 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.

2. Reinforcing steel shall be either 400 MPa or 450 MPa.
3. Concrete shall be Class II except concrefe meeting the requirements of ASTM C 478 (27 579 kPa)

may be used in lieu of Class Il concrete in precost units manufactured in plants which are under the
Standard Operating Procedures for the inspection of precast drainage products.

205
TYPICAL SECTION

THRU ENDWALL

5. Metal pipe shall be bituminous coated on all surfaces in contoct with concrete and 300 mm beyond the boundary
of contact. Any suitable bituminous material may be field applied.

6. Sodding shail be in gccordance with Index No. 28/ and paid for under the contract unit price for Sodding, M2.

7. Basis of poyment for either cast-in-place or precost construction shall be the estimated quantities fabulated

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

Closs II ( Enawails ), M3 and Reinf. Steel { Roadway J, KG.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 1500 PIPE

NAMES DATES

APPROVED BY

,A A %{r[emho

DESIGNED BY

DRAWN BY iz /49 STATE DRAINAGE ENGINEER

REVISION NO. SHEET NO.

lof 2

TNDEX NO.

51

CHECKED BY WHM 43

F.H.W.A. APPROVEDs 0372075 94




. 1295 1295 € /500 Pipe
€ /500 Pipe — / p
CMP
CMP
£ cupP
! 1
670 - o ! ~ . 6170
| I I |
RCP 1 i _l ! | |—"RCP
TN | ! ! I Bars A @ 300
4 (. ) P U S I
- | ! )} | 7
| ] | | {
0.D. CHP ! ! ! ! e
Foundation varies |L | : -+ : \ I
Deepened For (125 For T + T - T ; T oD
CMP Only \/ 75 x 25 “F=1 1 SV B e | e gl_
Corrugation ) S b
| | I
L—ﬂ“‘ \ Bars B
! PLAN
{ Showing Bar In Footing)
SECTION BB
12.34
6170 670
4875 | 25590 | 4675
| |
1 Bars B S
Bars B, I A Bars D K Bars C ! Z 255,
w55 ! @ 450 ™~ | @ 300 SN L.
T z T + T 4 ) ﬁf‘ o
(75x 25 Corr. ) t— Bors 5 ! 8l / ! “F | | S | S 8ars 8,
Y ! i —
Bors B Field —Field Bors 0 > Bars B
67 Bend 1Bors B 6
N | ™ ! Bend ’ ‘ 4 50 Cl.
-~ | 50 ¢ | ———Bars C
50 3 } } 0 Ll L |
g “ § ( lBars 8le 4501 BorlBa—, 289 B2 7 ) i a % pHBars By
B | | N Const.
| S Bars D @ 450 Bar 85— Aar B Bars C @ 300 Joint [~ Bars B
B | 3 | | | KN ] 6 | {570
: 2 ! | Bar |B Fiel N~ g;’/;j [ | l 1 S 5 70
& 3™ Bar B Bars B @ 450
PO ey N 3 L p-Bars 8
|, | fen A . - i B 800" B3 1—gars 4
3 T —[— 1 —1—1| { i 3
S s S MY . O S, POy gy P S APt g ___—__—__—__—— - ———rr-T_ | M
Bars A t ) L I~ o3
ars I Bars B Dowel Bars £ | Dowel Bars £ “’L ©
8 Bars B
Bars B ars 3, v
! 205
SECT/ON AA l—’ A ~—— Symmetrical About €
HALF ELEVATION HALF ELEVATION TYPICAL SECTION
( Showing Bars In Front Face Of Wall} ( Showing Bars In Back Face Of Wall) THRU ENDWALL
BILL OF REINFORCING STEEL BENDING DIAGRAM
MARK SIZE | NO. REQ'D |LENGTH|  LOCATION BENDING 2285 NOTE: See Sheet lof 2 For General Notes.
T A 15M 41 1270 Footing Straight —F
i By 15M g9 12240 | Footing & Wall| Straight 3
! B2 /5M 4. 3810 Wall Straight BAR C © STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
A B3z 15M 4 4/90 wall Straight —1 ROAD DESIGN
OP T/ONAL EN TRANCE B4 150 4 1830 Wail Field Bend NOTE: All bar dimensions are out to out
85 I5M 2 660 | _Wall Straight ESTIMATED QUANTITIES STRAIGHT CONCRETE ENDWALLS
FOR CONCRETE PIPE Bg 15 5 4570 Wall Field Bend En T ) i SINGLE AND DOUBLE 1500 PIPE
g ZZ 53 gg;i_ i "0:"”9 : :jax Sie'.’gh | [Concrete Crass T m3 10.50 10.60
B ooting a ai Reinforcing Steel K 587 587 ( 2 ZH é
£ 154 6 50 | Footing & Wall| Straight einroreing >ree g — NS DATES_ | APPROVED BY
DRAWN 8Y WS /43 STATE DRATN] ENG | NEER
cHeCKED BY WK /49 REVISION NO. | SHEET NO. TNDEX NO.
F.H.W.A. APPROVED. 03/20/75 £ 2 of 2 25/




|~ € 1650 Pipe
kel
¢ cup S cMP BILL OF REINFORCING STEEL
S MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING
S ' A_| 5M 63 1500 Footing Straight |
©Q B8 15M 7 10260 | Footing & Wal| Straight
e 5180 2 5180 c | m 34 3020 Wall Bend
s 1 o | 15M 20 2465 Wall Straight
0.0. CHP § RCP—\T ) ! E | /oM 4 50_ | Wl | Straight |
O . + —
Foundation \ / Varies K \\ f T
Seat For  \| / (140 For . ! 1 ! S S ) S o
CMP Only \ y 75x, i | Q
N R /{ Corrugation ) f i [N
} : ! : 8 BENDING DIAGRAM ]
| ‘ 1 1] 1 b4
L i S i S [ | E A (i (s 0
7 N a
600 i S 3
8 8 |
e e o o o A
£ ! 2465
SECTION BB PR | 2t
PLAN NOTE: All bar dimensions are out fo out
( Showing Bars In Footing ) ESTIMATED QUANTITIES
ITEM UNIT RCP CMP
Concrete Class I m3 10.10 10.20
Reinforcing Steel kg 660 660
10.36 T
5180 + 5180
A S g5
253 Bars B Symmetrical About € I Bars B )
495 355 ~Y_-Bors B it 3 1 —F— [~ 80rs 8
(75x 25 Corr. )4 {Class B Wall) —] ) o { / \ b
Bar D —
7 N M—Bar C
s f 7 ILso cu.
! A
! 50 3 Field Ben Field Bend ° 50_C/] :\\g
- H 2 P Bars B @ 450
! a Bars C @ 245 centers 1 R
§ : ‘2 D) | (“Bars D @ 450 Centers -Bars B
5 ! 2 | ! FH 00
S
) 405 940
% ! 3 \ Field Be >F:’e/d Bend j
| » int —l
=t ) - A {\ Const. Joint \ NN~ Bars 8 Bar A
TS 8 i L} | R R
e 5( ——————————————————————————————— o= 3 =% i 1] ;Q
Bars A Bars £ 8 8 S
B | Bars B 0
_J Bars B

SECTION AA

3

i
i
A

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

2.

3.

HALF ELEVATION

( Showing Bars In Back Face Of Wall)

NOTE: Cut and field bend
Bars B as shown

HALF ELEVATION

{ Showing Bars In Front Foce Of Wall)

GENERAL NOTES

4. Chamfer: All exposed edges and corners to be chamfered 20 mm uniess otherwise shown.

Endwalls may be cast-in-place or precast construction. Casf-in-place endwalls shall conform
fo the details on this index, design specifications AASHTQ I989. Precast construction which
adheres to this Index, including any additional reinforcement required for handling which shall
be determined by the Contractor or supplier, does nof 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.

Reinforcing steel shall be either 400 MPa or 450 MPa.

Concrete shall be Closs I except concrete meeting the requirements of ASTM C 478
(27 579 kPa) may be used in lieu of Class I concrete in precast units manufactured in
plants which ore under the Standard Operating Procedures for the inspection of precast
drainage products.

5. Metal pipe shall be bituminous coated on olf surfoces in confact with concrete and 300 mm beyond the boundary

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

6. Sodding shall be in accordance with index No. 28!/ and paid for under the contract unit price for Sodding, M2.

7. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tobuloted

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

Class I { Endwalls ), M3 and Reinf. Steel { Roadway }, KG.

TYPICAL SECTION
THRU ENDWALL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 1650 PIPE

NAES OATES | APPROVED BY
DESIGNED BY JLW 03/54
[ORAWN BY STATE DRAL ENGINEER
CHECKED BY RCB 03/54 FEVISION NO. SHEET NO. INDEX NO.
F.H.W.A. APPROVED: 10/07/80 94 fof 2 252
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- Z j i 55 aé/.c
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T g N
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! °© | 1] 600
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NOTE: Cut and field bend ars
L— A xSymmefrical About € Bors B as shown 205
SECTION AA | TYPICAL SECTION
HALF ELEVATION | HALF ELEVATION THRU ENDWALL
( Showing Bars In Back Face Of Wall) ( Showing Bars In Front Face Of Walil)
BILL OF REINFORCING STEEL BENDING DIAGRAMS ESTIMATED QUANTITIES
MARK | 5/ZE | NO. REQ'D | LENGTH LOCATION BENDING ITEM UNIT RCP CMP
A 15M 80 1500 Footing Straight Concrete Class IT m3 5.00 5.0 |
8 15M I4 13000 |Footing & Walll Straight S Reinforcing Steel kg 797 797
C 158 37 3020 Waoll Bend ] STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
N = D 15M 22 2465 Wall Straight ROAD DESIGN
I 5 15M 8 510 Wall Straight 2465 |
WL 7 STRAIGHT CONCRETE ENDWALLS

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

BAR C
NOTE: All bar dimensions are out to out

NOTE: See Sheef {of 2 for General Notes.

SINGLE AND DOUBLE 1650 FIPE

NAES DATES 1 APPROVED BY

DRAWN BY Fwr s STATE DRAINAGE ENGINEER

CHECRED BY

REVISION NO. SHEET MO, INDEX NO.

F.H WAL
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Seat For

485

R

(75x 25 Corr.)

330
(Closs B Wall )-

%

T

1800

3

Bors A

B ___] Bars B
SECTION AA

77z
A

LA

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

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

Concrete shall be Class I except concrete meeting the requirements of ASTM C 478 (27579 kPa) Class I ( Endwalls ), M3 and Reinf. Steel { Rogdway ), KG.
may be used in lieu of Class I concrete in precost units manufactured in plants which are under

the Standard Operating Procedures for the inspection of precast droinage products.

L € /800 Pipe
BILL OF REINFORCING STEEL
CMFP
MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING
“w A 15M 68 1.50 Footing Straight
5 B | sMl i 10.87 | Footing & Wail | straignt |
o) = ! - ¢ 15M 34 3.7 _ Wall | Bend
- RCP—_ | ! o | o __{ 154 20 2.62 wali Straight
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oo e S e = —— T ]
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Y | —}
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(150 For | BENDING DIAGRAM
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Bars B P 1 AN BAR C
NOTE: All bar dimensions are out to out
( Showing Bars In Footing ) ESTIMATED QUANTITIES
ITEM UNIT RCP CMP
Concrete Class I m3 .00 .10
0.97 Reinforcing Steel kg 704 704
5485 5485 3
Bars 8 Symmetrical About€ Y Bors B %l 1253,
;4 X ]
b Bars B / \ > Bars B
/ \ —~Bars C
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NOTE: Cut and field bend Bars B as shown
HALF ELEVATION
L. A HALF ELEVATION TYPICAL SECTION
( Showing Bars In Back Face Of Wall) ( Showing Bars In Front Face Of Wall) THRU ENDWALL
GENERAL NOTES
. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform to the 4. Chamfer: All exposed edges ana corners fo be chamfered 20 mm unless otherwise shown.
details on this index, design specifications AASHTO [989. Precast construction which adheres
fo this Index, including any additional reinforcement required for handiing which shall be 5. Metal pipe shall be bituminous coated on all surfaces in contoct with concrete and 300 mm beyond the boundary
determined by the Confractor or supplier, does not require additional approvals. Deviations from of contact. Any suitable bituminous moterial moy be field appiied.
this Index, for precast units, shall require the approval of the Stote Drainage Engineer prior to
construction. For precast construction, see Index No. 20! for opening and grouting details. 6. Sodding shall be in accordance with Index No. 28/ and paid for under the controct unit price for Sodding, M2,
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
2. Reinforcing steel shall be either 400 MPa or 450 MPa. 7. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tabulated ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 1800 PIPE

NALES DATES | APPROVED BY
oESIGHED BY|  EVC 10/55 44&_%1%“%
ORAWN BY STATE DRAINAGE ENGI
CHECKED BY WHW 10/55 REVISION NO. SHEET NO. INDEX NO.
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SECTION BB PLAN
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NOTE: Cut and Field BendBars B as shown
TION AA
SECTIO r TYPICAL SECTION
HALF ELEVATION HALF ELEVATION THRU ENDWALL
{ Showing Bars In Back Face Of Wall} { Showing Bars In Front Face Of Wall)
BILL OF REINFORCING STEEL BENDING DIAGRAM ESTIMATED QUANTITIES
! MARK] SIZE | NO. REGD | LENGTH | LOCATION | BENDING ITEW UNIT RCP CHP — e
I A | oM 85 1.50 Footing Straight - Concrete Closs I m3 13.40 13.60 M el Ak
] 8 | i5M I3 13.92 | Footing & Wall| Straight a Reinforcing Steel kg 864 864
OPTIONAL ENTRANCE . L L 3. Woil Bena | 2.62 STRAIGHT CONCRETE ENDWALLS
D | W 23 2.62 wall Straight | e T |
FOR CONCRETE PIPE e 1 on s 076 Wall Siraight SINGLE AND DOUBLE 1800 PIPE
F_| oM 8 0.46 Wall Straight NOTE: All bar dimensions are out to out
HAES DATES 1 APPROVED BY
NOTE: See Sheet | of 2 for General Notes. {oesionen 8]  Eve 10/55 ! a :% l ne
ORAWN BY STATE ORAINAGE ENGINEER
CHECKED BY WHW 10755 | REVISION HO. | SHEET NO. INOEX NO.

F.H.W.A. APPROVED: 07/07/75
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BILL OF REINFORCING STEEL!

—£& @ 180 Ctrs.

cMP —.
S 255 MARK | SIZE | NO. REQ'D | LENGTH
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HALF ELEVATION A HALF ELEVATION cHP Only
TYPICAL SECTION (

{ Showing Bars In Back Foce Of Wall) ( Showing Bars In Front Face Of Woll )

THRU ENDWALL
’ SECTION BB

GENERAL NOTES

1. Endwalils may be cast-in-place or precast construction. Cast-in-place endwalls shall conform to the 4. Chamfer: All exposed edges ond corners fo be chamfered 20 mm unless otherwise shown.

details on this index, design specifications AASHTO 1989. Precast construction which adheres

fo this Index, including any additional reinforcement required for handling which shall be 5. Metal pipe shall be bituminous coated on all surfaces in contact with concrete and 300 mm beyond the boundary
determined by the Contractor or supplier, does not require additional opprovals. Deviations from of contact. Any suitable bituminous material may be field applied. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
this Index, for precast units, shall require the approval of the Stafe Drainage Engineer prior fo ROAD DESIGN
construction. For precagst construction, see Index No. 20! for opening aond grouting details. 6. Sodding sholl be in accordonce with Index No. 28/ ond paid for under the contract unit price for Sodding, M2. 5/7 T/
I
2. Reinforcing steel shall be either 400 MPa or 450 MFa. 7. Basis of poyment for either cast-in-ploce or precast construction shall be the estimated quaontities tabulated LA STRA/GHT CONCRE TE ENDWALL
LJ

on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Conc.
Closs II( Endwalls ), M3 and Reinf, Steel { Roadway ), KG.

SINGLE 2[00 PIPE

3. Concrete shall be Class I except concrete meeting the requirements of ASTM C 478 (27 579 028 Pa)

OPTIONAL ENTRANCE

may be used in lieu of Class I concrete in precast units manufoctured in plants which are under the
Standard Operating Procedures for the inspection of precast drainage products. FOR CONCRE TE P/PE DESIGNED B e DATES APPROVED BY
v
DRAWN BY WHW 07/58 STATE mwm; ENGINEER
CHECKED 8Y HOG o7/58 REVISION NO. SHEET NO. INDEX NO.
F.H.W.A. APPROVED: 03/20/75 94 fof | 255




X X
Front Slope- ri : —JVT e V.v—_t
/Nﬂ?/ Shape Sand Cement Bags On Upstreom End | i

A - . . To 45° Bevel (75 At Top To /50 On Lower Y=
/M Varies (150 Min.) Sides) For Concrete And Metal Culverts Bars
I T A = \\ = & =SSN
8: | Batter 8: | Batter— ! 1/ ? \
B P ‘,’ , 1 \\I \
H H N - -t T - —— - — i
FL Elev. FL Elev.— c 0 |
| S5E X G Cohes T
F FL (( XJC IWL IJIF X }(I = &—I TF v X =S X X % % r(
o C O A I G W S N
i |
J 300 Y___j .
L
CORRUGATED METAL PIPE CONCRETE PIPE ! 1
Note: (1) For concrete and corrugated metal pipes. Concrefe pipe shown.
(2) The tfop row of riprap bags shall be secured by pinning, using 15M reinforcing bars
455 mm in length, as follows:
SECT/ON 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 fo one inch below the surface of the bog.
The cost of furnishing and installing the bars shall be included in the cost of the riprop.
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 m3 RIPRAP m3 / RIPRAP m3 / RIPRAP m3
PIPE cP | cupP L cP | cuP cP | CHMP or | cup
450 0.69 0.30 1.22 0 o] 0.53 0.86 2.67 0.9 0.9 3.53 L1 1.2 4.39 1.4 1.5 5.25 1.6 1.8
600 0.64 0.6/ 0.6/ 0.76 0 0.53 1.04 3.2 1.8 1.9 4.16 2.3 2.4 5.20 2.8 3./ 6.24 3.3 3.6
750 1.02 0.6/ 0.6/ 0.97 0 0.56 1.30 3.66 2.5 2.6 4.96 3.2 3.4 6.26 3.9 4.2 7.56 4.6 5.0
900 7 0.6/ 0.6/ 112 0 0.56 1.55 4.1 3. 3.2 5.66 4.0 | 4.4 7.2/ 4.8 5.3 8.76 5.7 6.3
| /050 | 1.35 0.9/ | 0.6l 0.6/ 0.71 0.58 1.83 4.65 4.9 | 5. 6.48 63| 6.8 8.31 7.8 | 86 10.14 9.4 | 10.2
1200 1.50 0.9/ 0.6/ 0.6/ 0.86 0.58 2.06 5.10 5.9 6.2 7.16 7.6 | 8.3 9.22 9.4 10.3 .28 1"/ 2.4
77777777 1350 1.68 0.9/ 0.6/ 0.6/ 1.07 0.6/ 2.34 5.64 7.3 7.7 7.98 9.5 /0.3 10.32 1.7 13.0 12.66 13.9 15.6
/500 1.83 0.9/ 0.6/ 0.6/ 1.22 0.6/ 2.59 6.09 8.4 8.9 8.68 .o\ 12 .27 13.6 15.1 13.86 6./ 18.2
1650 2.0 0.9/ | 0.6/ 0.6/ 1.43 0.64 2.82 6.63 10.1 10.8 9.45 13.2 | 14.5 12.27 6.2 18.1 15.09 19.2 2.8
1800 2.6 0.9/ 0.6/ 0.6/ 1.58 0.64 3.05 7.08 1.5 2.2 10.13 14.8 | 16.4 13.18 /8.3 | 20.5 16.23 2.6 | 24.7
/950 2.34 0.9/ 0.6/ 0.6/ .78 0.66 3.28 7.62 13.4 4.3 10.90 7.3 ] 19. 14.18 2.3 | 23.9 7.46 25.2 | 28.7
2100 2.49 0.9/ 0.6/ 0.6/ 1.93 0.66 3.56 8.07 14.9 16.0 .63 19.3 | 2.5 15.19 23.8 26.9 18.75 28.2 | 32.4

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT SAND-CEMENT

Nomes Dates Approved By
Designed By 4
Orawn By JBW o7/88 State Dr Engineer
Checked By | WVG/EGR 08/88 Revision No. Sheet No. index_No.
F.HW.A. Approved: 12/06/76 94 fof | 2 5 8




Piace On Topside
For Bottom Grate
7/ Unit Only
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R ’ 0, 25 B )
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- Q I N
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! / A~ v
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1 i) N -1 Bars H <L
Bars V o
. U - 915 300 Std. Speg. S
TOP VIEW 05 .50 (U-Benas ) 4 Bars F - '
GRATE TYPE NO. |/ 150 Speg. | ssq] Bors F
SECTION BB
Pipe Size| Grate Bors Reqd. | Grate END VIEW
375 2 1.2 200 A
Bar C (Top) —
Bars V (Side & Bottom) ™.
SECTION AA . —=Bar Hy over Bars Hy , Hp & H3
Bors to be evenly spaced across dimension D'
All bars 13 x 25. L P -
s Iﬁ“ P
Bl
‘ ‘ 8 -
T l\BﬂrS B ‘ 1
L = i b Offset
|
Place On Topside | || | | JLJ _
| 6/0 . For Botfom Grafe 25 0r 40 T T F
r e Unit Only % M t ; 7Bars Vo
|E o N ]
¢ 83 S
SIDE VIEW sle See Grate Details 5
oo A A TOP VIEW E
L N )
- TABLE OF DIMENSIONS AND QUANTITIES 2 =
Ny g iR =
= Pipe Size] Conc. Class I|Reinf. Steei|Number Of Grates Req'd Totat Slope Transition ~ <
l i L J/f Butt £nds Of Slope D A B (m3) I(kg) Type No.7 | Type No. 2 |Grate Wi. (kg) |Sodding (m2 X Offsei | L (m) 5 3
1 A 5 Adjacent Grates 375 | oo | 725 0.65 39 z 0 26.40 3| #s0 | 5 2 N
- Grate Bars | > 4 I I 450 2000 570 Q.77 52 o 3 49.56 “ 1300 3.0 e
”‘[ / l _T 4 Ay l : 600 2600 | 570 1.26 69 0 4 85.48 16 1600 16.0 »
| } I 750 3200 | 570 1.78 93 0 5 13110 8 19500 /9.0
} 8 Chain ( Approx. 16 Links) LS f
‘ 8 Chain ( Approx. 16 Li GENERAL NOTES )
P PN N
Cross Bar ! . This endwall is fo be used only in the clear zone for the draingge of medians ond other areas having low design velocities &
b } 57 - and negligible debris. Grates exposed to salt water shall be designated in the plan os Alternate G. 59
! J N 2. Reinforcing steel : All bars are size I15M. Spacings shown are center to cenfer. Laps to be E <
} R 300 mm minimum. Clearance is 50 mm except as nofed.
= == L J Squore welded wire fabric ( fwo coges max. ) having an equivalent cross sectional area
- (130 mm2 ) moay be substituted for bar reinforcement. FRONT SILOPE TRANSITION AT ENDWALL
TOP VIEW TOP VIEW 3. Grates shall be ASTM A 242, A 44/, A 572 or A 588, 425 MPa steel, and gaivenized in accordance
GRATE TYPE NO. 2 with Section 962-7 of the Stondard Specifications. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
4. Endwall to be paid for under the contract unit price for U-Endwall With Grate, EA. ROAD DESIGN
- - Grate W7? GRA TE’ SEA T’ WELD & CHA/N DE TA/L Payment shail include cost of concrete, reinforcing steel, grate, and accessories. Quaontities shown are for
Pipe Size| Grote Bors Reqd. kg estimating purposes only. U- TYPE CONCRE TE ENDWALLS
450 3 16.52 . . . PR .
500 vi 57 5. Sod slopes 1.5 m each side and above endwall. Sodding to be poid for under contract unit price for sodding. W/ TH GRA TES
750 5 26.22 6. Precasting of this endwall will be permitted. Precost units shall conform to the dimensions 375 70 750 PIPE
shown or in occordance with gpproved shop drowings. Request for shop drawing approval shall
. o be directed to the State Drainage Engineer. Use Index No. 20i for opening and grouting details. Nomes Oates I Approved By
Bors to be evenly spaced across dimension 'D'. . . ) Designed By EGR 06,77 /{{
All bars 14 x 50. 7. Concrete meeting the requirements of A.S.T.M. C 478 (27 579 kPa) may be used in lieu of Class I o Py ot
concrete for precast units manufactured.in plants which are under the Standord Operating Procedures orov & — — ',"N Zromage Enonest
for the inspection of precost draingge products. Checked By | VG 0577 | == ingex No.
FHM.A. Approved:  07/15/77 94 lof |
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SIDE VIEW AND BACKWALL SECTION

REINFORCING DETAIL

DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL
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PLAN
DIMENSIONAL DETAILS
Q)
450 IS
S
=)
— 7 1 — 7 Bars H
Bars V Bars H Bars V K\T
ALL PIPE SIZES
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REINFORCING DETAIL
DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL
Pipe Size X Baffle Y Baffle Reinf. Steel |concrete]| Reinf.
P Area Class I | Steel
m2 L H W s 8 c P aQ R Bor M Bor N m3 kg
375 | o |40 | 700 | 1075 | 680 | 380 | 680 100 100 100 2-15M 1-154 1.23 50
450 | 0.6 1975 | 730 | 1150 | 760 | 455 | 760 100 /00 125 3-15M 2-15M 1.44 6/
600 | 0.29 | 2400| 800 | 1300 | 900 | 600 | 900 125 125 150 4-I15M 3-15M /.93 4
750 | 0.46 | 2880| 880 | 1450 | 1060 | 760 | 1060 125 125 75 4-154 4-i5M 2.55 98

WITH BAFFLES

Pipe Size Concretfe Reinf.
Area Class I Steel
D me L H w m3 kg
375 o 970 485 1075 0.68 28
450 0.16 nao 560 1150 0.80 30
600 0.29 1420 | 710 1300 1.o7 39
750 0.96 1720 | 860 1450 144 46

ENDWALLS FOR I: 2

WITHOUT BAFFLES
SLOPES

ENENY

"

GENERAL NOTES

. Baffles to be constructed only when calied for in plans.

When steel grating is required on endwoll see Sheet 3 of 3 for details.

. All reinforcing I5M bors with 50 mm clearance except as noted.

All angles, channels and bars shail be ASTM A 242, A 44i, A 572 or A 588, 425 MPa steel,
and galvanized in accordonce with Section 962-7 of the Standard Specifications.

. Channel section C 75 x 8.9 may be substituted for C 100 x 8 chonnel.
. Precasting of this endwall will be permitted. Precast units shall conform fo the dimensions

shown or in occordance with gpproved shop drowings. Request for shop drowing approval shall
be directed to the State Drainage Engineer. Use Index No. 20! for opening and grouting details,

. Concrete meeting the requirements of ASTM C-478 (27 579 kPa) 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 precost droinoge products.

. Sodding shall be in accordance with index No. 28!, ond poid for under the contract unit

price for Sodding, M2.

. Endwalil fo be paid for under the contract unit price for Conc. Class I ( Endwalls ), M3 ond

Reinf. Steel { Roadway ), KG. Cost of grates to be paid for under the contract unit price for
Enawall Grate, KG, plan quontity. Cost of golvonized bolts and nuts to be includzd in the
bid price for the grate,

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
RCAD DESIGN

U-TYPE CONCRETE ENDWALLS
BAFFLES AND GRATE OPTIONAL
375 TO 750 PIPE

Dasigned By

Dates Approved By J d% Z
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s DIMENSIONAL DETAILS
< ars H
el I e S
Bars v Bars H 500 AND 750 PipE B9 Y of DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL
R Rate Pipe Size Baffle Locations Concrete | Reinf.
I+ 4 SLOPES of Area { When Required} Class T Steel
Slope D me L H w s B C m? kg
y 375 0.1l 746 | 582 | 1075 | 582 | 582 | 582 0.9/ 36
3 450 | 0.6 1992 | 664 | w50 | 664 | 664 | 664 1.08 39
600 0.29 | 2476 | 826 | 1300 | 826 | 826 | 826 1.47 55
L] O 750 0.46 | 2967 | 989 | 1450 | 989 | 989 | 989 1.93 68
| — Bars H 375 0.1/ 2428 | 607 | /o75 | 809 | 810 | 809 7 %
/4 450 | 006 2756 | 689 | wso |99 |98 | 99 1.40 50
Bors v Bors H Bare v of 600 0.29 | 3404 85/ /300 | #35 | 034 | 135 1.92 64
375 AND 450 PIPE 750 0.46 | 4056 | 1014 | 1450 | 1352 | 1352 | /352 2.54 88
375 0.1 3792 | 632 | 1075 | i2e4 | 1264 | 1264 1.66 63
6 450 | 0.6 4284 | 714 | 1150 | 1428 | 1428 | 1428 2.00 72
600 | 0.29 | 5256 | gre | 1300 | ;752 | ;52 | 52 273 100
750 0.46 | 6234 | 1039 | 1450 | 2078 | 2078 | 2078 3.66 127
DIMENSIONS AND QUANTITIES FOR BAFFLES
| Bars H Pipe X Baffle Concrete Reinf
/‘ [ %_L:/ Size P a R Y Baffle Reinf. Steel Class T Steel STATE OF FLORIDA DREPARTRENT OF TRANSPORTATION
= D | width | Height| Length| Bor M | Bor N m3 kg 0AD DESTEN
Bars v Bors A 600 AND 750 PIPE Bors V el -
75 | 100 | o0 | 100 | 2-5M | I-/5M | o.0m 28 | U-TYPE CONCRETE ENDWALLS
/: 6 SLOPES 450 100 100 125 3-15M 2-15M 0.02 57 F
500 | 125 | 25 | 150 | 4-5H | 3-BH | 0.035 G BAFFLES AND GRATE OPTIONAL
SIDE VIEWS AND BACKWALL SECTIONS 750 125 125 775 | 4-15M 4-15M 0.066 iI.4 375 TO 750 PIPE
REINFORCING DETAILS Rones | s | poprovad by Z( 1l f
Designed By
awn [ 9/85 tote Drol £ “m';d
ENDWALLS WITH AND WITHOUT BAFFLES FOR 1:3,1:4 AND [:6 SLOPES e R T W s
F.H.W.A, Approvad: 94 2of 3 26/
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END VIEW

MOUNTING FOR STEEL GRATE

STEEL GRATING USE CRITERIA

1. Grates to be used on pipe culvert endwalls located within the designated
clear zone, Positive debris control shail be provided at all upgradient openings.
Grates shall not be used unless one or more of the following conditions exist :

A. Drainage area to culvert consists of median or infield areas or
areas where debris and/or drift is negligible.

8. Runoff to culvert is by sheet flow or in such ill defined channels
that debris transport is not considered a major problem.

C. Runoff to culvert is minor except on an infrequent basis
(10 to 15 year frequency ); for example a drainage basin in
flgt sandy terrain with normally low ground water table.

D. Areas where culvert blockage with resultant backwater would not
seriously affect roadway embankment, troffic operation or
upland properfy.

2. Steel grating to be used only where called for in plans.

ANCHOR BOLT DETAIL
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1 v b
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20 mm @ Holes
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]

CHANNEL TO ANGLE WELD

TABLE OF DIMENSIONS AND QUANTITIES FOR ONE GRATE
Rate Size 2 Each Bors @ 5.5 kg/m (X) Chonnels @ 8.0 kg/m e Total
of Pipe G Weight
Slope "p L W-100 | kg (x) F kg P kg kg
375 815 2821 975 42 8 775 50 2235 25 4
16 450 890 3126 1050 46 9 850 62 2540 28 136
600 1040 4041 1200 58 2 1000 9%6 3455 38 192
750 1190 4956 | 1350 70 5 1150 138 4370 48 256
375 815 1906 975 36 5 775 31 1320 15 78
1:4 450 890 221 1050 36 6 850 4 1625 18 95
600 1040 2821 1200 45 8 1000 64 2235 25 134
750 1190 343/ 1350 53 0 50 92 2845 3 76
375 815 1296 975 25 3 775 9 710 8 52
1:3 450 8%0 1601 1050 30 4 850 28 1015 i 69
600 1040 1906 1200 35 5 1000 40 1320 15 90
750 190 2516 1350 43 7 1150 65 1930 21 29

PLAN
50 x 14 Bar
1/- ¢ 5 D 0 50x 14 B
| F 5 / x ar
150|150 [ .
NaEC =
) { ) £64x5/x6.4 CI00 8

l_gs kC/oo)usr ?

SECTION BB BAR TO CHANNEL WELD

STEEL GRATE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

U-TYPE CONCRETE ENDWALLS

BAFFLES AND GRATE OPTIONAL
375 T0 750 PIPE

Nomes Dotes Approved By
Deslones By g ( E zﬁ 2
Drown By coP o7/ Statd Drainoge Engioser
cnecked By Revislon No. Sheat No. dex No.
FHW.A. ADDroveds  03/20/75 £ 3 of 3 26/




n (300 Max.) [/ n Fence Type B &
When Calied For. > =
/58 Bar A I
c I5M Bars A3 @ 450 Y e I5M Bor Ag / 5 o 15U Bars Oy & 450 % In Plons 7 L
LM JR——
I5M Bors | l _ T ! P %] (5K BorsBy @ 450 Siope 15 1.5
Dy @ 450 S —— F S S il 3
| . 1 — { Typical )
W RN T » 5 T 4
i5M Bars ;. - ,,I,?, o / E
8y@450 —ff |1l ¢ |
4L @ _ - ] B
/5M Bars | /l " x e
Dy © 450 41 1, 15M Bors 15M Bars = ] b I s =
Al b @ 300 B @ 450 J > 1
B i sM | 8 o
L 3 4\ Ll| Bors 8 Steelin Top Of Siab ||| _1 L lﬁj N
B ) = I5M Bars B @ 450
- — - A . . .
] I_H_ ~«”7H.¢4.' Bors € " 1A ] Construction Joint Sand - Cement Riprap
& L' — 1 @ ) “1-Bars A
_____ _]Hr H ||~ 15 Bars D, @ 450 IR R PERSPECTIVE
S & ry .. n e
Lo I5M Bars o] I5M Bars B \ S > Bars B, '@ 450 Bars D
! Ds @ 300 (L. - H @ 450 ' Bars Cp g '3 N
I5M Bar Ag— 8 = - |l I5M Bars By @ 450 , R
Bars A Moo kl Steel In Bottom Of Slab Fill Stope Varies 4 x Dia. (Min.)
4 \- t N = - * :
15M Bar Ag — L )ﬁ ’#” 1 ) SECT/ON CC Max. Physical
/, + vy vy e Slope On Pipe - :
Bars A I A _L \ b o To Be I: 4 |
L Bars A -‘ Bars C; (N.S.) . ‘L o)
: y N - —
(] I | Bars C3 (F.S.) 1 9
b 3 o r
T} [ P F3 ] S
C"_J D'_I A‘_I PN B AR A J_Imig
W0
(@ Iy Bars A
PLAN /M Bars D, @ 300 (N.S.)j:—‘:::éz \__\L/_ > - ! Layer ogmir Fabric
15 Bars pg @ 300 (F.5.) ~ Ty /, (Cost To Be Included In Contract Unit Price For Riprap }
4L I5H Bars B8 & 450 T/
Note: BarsC4 & C5 (N.S. & F.S.) gr / X £ K as 45‘&* SECTION EE
Walent in size fo C 1 b a N
equivalent in size 1o Cs ¥ |3
15M Bors D, ® 450 (cut ond bend as required ) g | - b Pipe Size 0 (Hox) Dimensions Concrete| Reinf. Cesg,;zf
Fill Slop { — T < Dia. | Area Millimeters Class I | Steel | -°
Varies N SN SR S S L AES S R (m3m) m3 kg Riprap
I5M Bars By ® 4501 Bars C, | Bars A Bars B mm g m WIH|L|a|b|lc|d|e|Ff|lg|m|nlp|s|t k m3( Nom. )
@ 450 750 | 0.46 100 2745|1905 |3250(/395 /855 | /0I5 | 405 | 355 |760 |9/5 | 585 |150|/90 |80 180| 75 5.14 400 8./
SEC T, /ON D D 900 | 0.66 145 375 | 2210 |3760 [/600 2160 | 1070|485 | 380 |915 | /065 | 685 |/75|190 |205205] 75 7.9 580 0.4
1050 | 0.89 195 3605|2440 4265 |1830 |2435| 1345|535 | 455 |9/5 | 1195 | 760 |200| 215 |2301205| 100 .33 780 3.4
f 1200 | 1.7 257 4040 | 2745 (4775 | 2055|2720 1500 | 610 | 485 915 | 1345|865 (225 240 |255/205| 100 15.57 1090 6.9
[ na——— 1350 | /.48 325 4470|2970 |5285 |2235|3050| 1650 660 | 560 [9/5 | 1500 9/5 |250 265 |2551205| 100 20.79 1450 20.8
JRS S = ‘ I5M Bars Dp @ 450 = 1 1500 1.82 40! 4900327515790 | 2440 | 3350 18051735 | 585 (915 | 1625 | 10i5 275 290 2801205 150 26.37 1930 24.9
: n | 1650 | 2.20 484 5260|3505 62502640 {36/0 | 1955785 | 635 19I5 | 1750 | 1090|300 315 3051205 150 32.74 2430 29.3
| — ™~ 15M Bars B @ 450 —H— 1800 | 2.63 576 56403735 16705 | 28203885 2110 | 840 | 685 |95 1880 1145 |3001 315 [305]205| /50 38.75 2950 34.0
| | / |
Bars B, @ 450 |
@@ g 15 Bors © l d | GENERAL NOTES
@: A By, @ 450 ! ‘ ! I. Chamfer all exposed edges 20 mm.
I5M Bars = ] 2. Concrete meeting the requirements of ASTM C-478 (27 579 kPa} may be used in lieu of Class IConcrete
f 15M Bars B, ® 450 Dp @ 450 in precast items monufactured in plants which are under the Standard Operating Procedures for the
) . y h
15U Bars By ® 450 I5M Bars A; @ 450 inspection of precast drainage products.
SECTION BB VIEW AA 3. Reinforcing steel shall have 50 mm min. cover.
4. Endwall to be paid for under the contract unit price for Conc. Class I ( Endwalls), M3 and Reinf,
Steel ( Roadway ), KG. Riprap to be paid for under the confract unit price for Riprap ( Sand-Cement ),
BARS M3. Cost of plastic filter fabric to be included in the contract unit price for riprop.
A/ A7 C/ CZ C3 03 5. Fencing, when called for in the plans, fo be paid for under the contract unit price for Fencing, Type B,
. " . . . . . . R R . . N Mi. Corner posts and end posts fo be paid for under. the contract unit price for Corner Post Assembly
Pipe| Size|Spacing | Size| Spacing | Size| Spacing | Size| Spacing | Size| Spacing | Size|Spacing P ( Type B Fence ), EA. and End Post Assembly ( Type B Fence ), EA. respectively. See Index No. 452
Size |t No. )| { mm ) (No. )\ {mm) |(No.)(mm) |(No.)(mm) (No. ) tmm) {No. )| (mm) 05 100 for details of Type B fencing.
4 | e-/0Q
750 oM 360 15M 685 15 279 154 360 15H 135 154 360 v D | .m-100 6? STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
300 15M 295 15M 685 154 245 15M 295 154 125 154 295 T D3, Cy 3004 & RS ROAD DESIGN
1050 | 15M 270 15M 685 20M 335 15M 270 20M 70 I5M 270 ‘: ) U - TYPE CONCRE TE END WALI_
wy
1200 | 15M 235 15M 455 20M 310 15M 235 20M 155 15M 235 Q Bors C3, 0 S N V: 3
1350 | I5M | 20 ISM | 380 25M | 40 15 210 25M | 205 54| 20 W-i00 D3048 05 | 3 e ENE 15 5((-7; YT D//SS///DD;D(:\ TOR
/500 | 20M | 260 I5M 320 25M | 380 zoM | 260 258 | 190 208 | 260 Bor (2 L — £ 0 /1800 PIPE
. . . " vos
1650 | 20M 220 15M 280 254 | 350 20M | 220 25M 75 20M | 220 Note : All bar dimensions are out 10 out. beaignea By | HAD r7-an I m /
1800 | 20M 195 154 245 254 3i5 20M 195 25M 160 20M 195 E D R A Drown By RWR 02/84 S Stote D arous cairer
BENDING DIAGRAM e e T T
FHM.A. Bpproveds  03/20/75 94 lof | 264
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1250,
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N

)
1 0

CONCRETE ENDWALL WITH 45° WINGS &A1 Steel Tie Bar
WITH U - TYPE WINGS FOR PIPE CULVERTS )
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

e D//;{E»;ls/wvs Faol Ty aUAfN T’CTI’ES }” ONE ENDWALL DIMENSIONS QUANTITIES IN ONE ENDWALL
pening i 00ting otgl m”_Loncrere, £gss - Steel Opening Wall Footing] Concrete, Class I
Areg Conc. Pipe | C.M. Pipe C.l. Pipe . Steel TT
D > G H K F J Tie Bars Area Total m? eel/ Tie Bars
m inlef [Outlet| Inlet [Outlel] Infet | Outlet o |55 # 6 L M| F o PdCH Pipe | T Pipe
.07 | i . . . . . . = — —
300 | 0.07|/00_|600 |305 |30 |655 |0.57 | 0.42 0.7 }0.44}0.57 | 0.44 fone 375 0.07 675 | 1090 | 305 |380 | 380 | 0.43 0.45 0.45 none
375 | 0.1 |75 _|975 |430 | 380 |780 | 0.45 | 0.5/ | 0.47 | 0.54] 0.47 | 0.54 none 5006 359 170 | 355 Ta85 | 380 o5 ) ) e
450 | 0.16 |1250 [750 |535 | 380 |885 |0.54 | 0.60 | 0.57 | 0.63| 0.57 | 0.63 none - 8 - -
500 | 0.28|1400 900 |760 1455 |m0__|0.77 | 0.85 | 0.8/ | 0.89] 0.6/ | 0.89 | 2 - 20M x 610 600| 0.28/900 1320 1430 |635 | 405 o0.77 0.8/ 0.8/ 2 - 20M x6/0
750 | 0.44]1550 [1050 [990 1455 [i344 |1.02 {0 108 |15 [107 {115 |2 - 20Mx6I0 750] 0.44|1050 |/475 | 535 |735 | 455 1.0 1.07 .06 2 - 20M x 610
900 | 0.64|/700 |1200 11220 |535 /570 |1.32 | 1.4/ | /-4l |1.50 | 1.39 | 1.48_| Z - 20M x760 900 | 0.64]1200 [1625 |6/0 |890 | 500 .32 1.40 .39 2 - 20Mx 95
1050 0.87(1850 |1350 (1450 |60 100 |1.67 | 177 [1.77 |1.87 2 - 20M x760 1050| 0.67 1350 | 780 | 685 |i065 | 610 1.79 1.89 2 - 20Mx9i5
1200] 113 | 2000|1500 [675 |6/0 | 2025 | 2.02 | 213 [ 2.15 | 2.26 2 - 20Mx95 1200[ 113 [1500 |1930 | 760 |i220 | 610 2.09 2.22 2 - 20Mx9/5

GENERAL NOTES

Chamfer all exposed edges 20 mm.

N

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

W

Endwall to be paid for under the contract unit price for Conc. Class I{Endwalis), M3.
Cost of steel tie bars to be included in the contract unit price for Class I Concrete.

4. Sodding to be in accordance with Index No. 28, and paid for under the controct unit
price for Sodding., M2.

Concrete meeting the requirements of ASTM C-478 (27 579 kPa) may be used in lieu of Closs I

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

WINGED CONCRETE ENDWALLS
SINGLE ROUND PIPE

Nomes Dates Approved By /{
Desioned &

e b A M /pmun 2
orown By TIK 1231 State Droinoge ENginesr
[checked 8y GEF 03/32 Revision Wo. Sheet No. ndex No.
FH.M.A. Approved:  03/20/75 94 lof | 266
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DETAIL FOR SINGLE PIPE CULVERT

Note: For multiple pipe culverts, spacing between pipe centers=X
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ISOMETRIC

Toe Of Slope
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SECTION AA
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SECTION BB

= 8 —
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SECTION CC SECTION DD
g Fill Siope

X
309, 3
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TN

0 IS I

S

S

Place Plastic Filter Fabric

Type D-4 (See index 199) SECTION EE
Around And Below Sand Cement

Riprap. Cost Of Fabric To-

Be Inciuded In Cost Of

Sond Cement Riprap

DETAILS FOR SINGLE METAL PIPE ARCH CULVERTS

NOTE: For multiple metal pipe arch culverts, spacing between arch centers=X

DIMENSIONS AND QUANTITIES FOR METAL PIPE ARCH CULVERTS

Dimensions Quantity of Sand-Cement Riprap in m3 for One Endwall
Span|Rise X Y For i:2  Slopes For i:4 Slopes For 1:6 Slopes
I-Arch| 2-Archl 3-ArcH 4-Arch) 2-Arch|3-Arch| 4-Archl 1-Arch|2-Arch|3-Arch|4-Arch| i-Arch ] 2-ArcH 3-Archl 4-Arch

40| 310|760 | 1980 | 2740 | 3500 | 4260 1.1 1.5 1.9 L1 1.7 2.2 | 28

5/0 | 360| 865 | 2285 | 3150 | 40/5 | 4880 1.4 | 1.8 2.3 1.5 | 20 2.7 3.3

690 | 480 /040 | 2820 | 3860 | 4900 | 5940 1.9 2.5 3.0 20 | 2.8 3.7 4.5

860 | 580 /220 | 3355 | 4575 | 5795 | 70/5 24 | 31 3.7 26 | 3.6 4.6 | 5.6

/040] 710 {1450 | 3885 | 5335 | 6785 | 8235 3.0 | 47 5.0 34 |47 59 | 7.1

1220] 8/0 | 1675 | 4420 | 6095 | 7770 | 9445 37 1 48 |59 4.2 | 5.7 7. 8.6

1420| 940 | /930 | 5030_] 6960 | 8890 | /0820 47 | 6.0 [ 7.3 53170 8.8 | 0.6

1600 1060 2/60 | 5565 | 7725 | 9685 | 12045 54 | 68 | 8.3 6.2 | 8.2 | 0.2 |12.2

7o 160 [ 2390 6095 | 8485 |10875 [13265 6.2 | 79 | 96 7.3 [ 95 .7 13.9

DIMENSIONS AND QUANTITIES FOR ROUND PIPE CULVERTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

U-TYPE SAND-CEMENT ENDWALLS

Nomes. Dates Approved By
oot b} 2 i kﬂ_ml_@m
- Drawn By HW 03754 Stots Orainage Engineer
x No.

Checked By cop 03/54 Revision Na.

Dimensions Quantity of Sand-Cement Riprap in m3 for One Endwall
/;/pe X Y For 1:2_Slopes For 1:4 Slopes For 1:6 _Slopes
‘a. I-Pipe |2-Pipes|3-Pipesd-Pipes| I-Pipe |2-Pipes|3-Pipes|d-Pipes| | -Pipe 12-Pipes|3-Pipesld-Pipes 13-Pipes|4-Pipes
375 |'785 | 2135|2920 | 3705 | 449 09 | 12 1.6 2.0 w3 | 18 |23 2.8
450 | 865 [ 2440 | 3305 [4/70 | 5035 1.1 .5 2.0 24 | 16 2.2 2.8, ] 3.4
600 | 1040 | 3050 14090 15130 _|e70 5 2.1 2.7 3.3 | 22 3.4 39 | 48
750 | /295 | 3660 {4955 {6250 [7545 1.9 2.8 3.7 45 | 2.9 4./ 5.4 6.6
800 | 1550 | 4265 | 5815 {7365 |89/5 2.4 3.5 47 | 59 137 5.4 7.0 8.7
105011830 4875 | 6705 18535 [10365 | 2.9 4.4 5.9 7.4 | 4.6 6.7 8.9 | il
1200 ]| 2055 [5485 |.7540 |9595 11650 34 5.4 7.2 9.0 | 5.5 8.3 0.9 | 137
1350 2335 [6095 | 8430 | 10765 [i3100 4.1 6.3 8.6 10.9 | 6.5 9.9 | 3.2 ] 16
1500 | 2590 | 6705 [ 9295 |1885 |i4475 4.7 74 |02 | 29 | 76 w7 157 | 19.8

Sheot No.
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Spigot On Inlet Section TOE WALL
Dl 0n Qurier Section | o 8 ¢ ) 3 Pl i | re | o ") | h [ciass rcone
(Qutlet Section Shown Jg DiA. mm2/m | spigor | A (h9) (Misc. ) M3
; P thtl) ¥ 300 50 148 40 100 6/0 1240 1850 610 505 255 230 90 240 305 05
e 375 | 55 48| 50 | 50 |e65 mwo_ | 1855 | 760 | 65 35 | 280 | %0 | 335 305 .05
*t 450 | 65 148 65 230 | 685 wo | 1855 | 955 735 395 | 305 | s0 | 450 380 .08
~ 525 70 148 55 230 890 965 1855 1065 805 4i0 330 100 580 380 .09
- 600 75 148 65 240 105 760 1865 1220 845 425 355 "5 690 455 43
675 80 313 65 265 1220 645 1865 1370 9/5 470 370 15 875 455 .5
A A 750 30 313 75 305 1370 500 1870 1525 940 470 380 125 993 535 .18
900 100 313 20 380 1600 880 2480 1830 215 620 510 140 1860 535 .22
|_ g w _J /050 5 313 95 535 1600 890 2490 1980 1370 700 560 140 2440 610 .28
1200 125 313 e 610 1830 660 2490 2135 1435 725 560 40 2970 6/0 .30
1350 140 368 120 685 1650 8%0 2540 2285 1665 840 6/0 160 3645 6/0 .32
1500 150 368 125 760 1525 9%0 2515 2440 1840 930 6/0 70 3970 6/0 .34
___________ 1650 165 368 140 610 1980 535 2515 2590 1830 915 610 185 4820 6I0 .36
1800 180 368 150 6/0 1980 535 2515 2745 1975 990 610 195 5680 6/0 .38
a GENERAL NOTES
|
PLAN Toe wail —17
I. Flared end sections shall conform fo the requirements of ASTM C-76 with the exception that dimensions and reinforcement
c shall be os prescribed in the table above. Circumferential reinforcement may consist of either one cage or two cages of steel.
0 Compressive strength of concrete shall be 27 579 kPa. Shop drowings for flared end sections having dimensions other thon
|_ above must be submitted for approval fo the State Orainage Engineer.
B8
< M\ 2. Connections between the flgred end section and the pipe culvert may be any of the following types unless otherwise
shown on the plans.
%T a. Joints meeting the requirements of Section 94/-1.5 of the Standard Specifications {O-Ring Gasket ).
Flored end section joint dimensions and tolerances shall be identical or compatible to those used in
& the pipe culvert joint. When pipe cuivert and flared end section manufocturers are different, the
. + compatibility of joint designs shall be certified fo by the manufocturer of the flored end sections.
§ L Optional Shape Only 3
Q b. Joints sealed with preformed plostic gaskets.
0 R The gaskets shall meet the requirements of Section 942-2 of the Standard Specifications and the minimum
k 7 < sizes for gaskets shall be as thot specified for equivalent sizes of elliptical pipe.
¢. Reinforced concrete jockets, os detailed on this drawing.
Cost of the reinforced concrete jocket fo be iIncluded in the contract unif price for the flared end section.
* h —4 When non-coated corrugated metal pipe is called for in the plans, the pipe shall be bituminous coafed in the
Jjacketed area as specified an Index No. 280. Bituminous coating to be included in the contract unit price
- for the pipe culvert. Concrete jacket shall be as specified on Index No. 280. Cost of concrete and reinforcement
Toe Wall shall be included in the contract unit price for the pipe culvert.
SECTION AA STRAIGHT FLARE
3. Toe walls shall be constructed when shown on the plans or ot locations designated by the Engineer. Toe walls are to be
T SEC TION BB cast-in-place with Class I Concrete and paid for under the contract unit price for Conc. Class I (Miscellaneous ), M3.
600 For 750 To 1800 Pipe FLARED END SECTION Reinforcing steel to be included in cost of toe wall,
300 For 375 To 600 Pipe
4. On skewed pipe culverts the flared end sections shall be placed in line with the pipe culvert. Side slopes shall
Any Wire Mesh Arrangement Which Provides be warped as required to fit the flared end sections.
81 Square millimeters Of Steel Area Per Linear
—— 75 o Meter Both Ways May Be Used; Provided The 5. Flared End Section to be paid for under the contract unit price for Flared End Section ( Concrete ), EA. Sodding
| 2= | ——= |-, I Wires Are Spaced A Minimum Of 50 mm And/Or shall be in accordance with Index No. 281, and paid for under the contract unit price for Sodding, M2.
W / /)// / A}\t \1\ \N\ \\j A Moximum Of 150 mm On Cenfers.
| T T T T
| | I | |
| i 1 1 |
| 1 I i [
) ( : | :
. [ 1
Pipe | | | H { Flared
{ Concrete Pipe Shown): | 1 | | End DES/GN NOTES
1 | | i
: 1 | 1 | I. Flored end sections are intended for use outside the clear zone on median drain and cross dragin installation, except that flared
| ! ! | ! end sections for pipe sizes 300 mm and 375 mm are permitted within the clear zone. When the slope intersection permits, these flared
: : : : : 0 end sections may be located with the culvert opening as close as 2.4 m beyond the outside edge of the shouider. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
CZ /V L / \ﬁ\\‘}\ V l Flared end sections are not infended for side drain instaliations.
R — R
e * Ml ! \] 2. Reinforced concrete jo i i iti i i i
L . . Jackets shall be used at all locations where high velocities and/or highly erosive soils may cause
disjointing. These Jocations are to be shown on the plans. F[_ARED END SEC T/ON
SECTION cc END V/?:—W 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 difch pavement should Aow— on os/.r.r Approved By
fail,
REINFORCED CONCRETE JACKET ey | | om —4—4—%—(@‘&.“. Shinocs Erokeer
Checked By WG 09/77 Revision No. Sheat No. Index No.
FHWA. Approveds  09/23/77 94 lof | 270




DIMENSIONS AND QUANTITIES
M 135 CONCRETE SLAB (m3)d SODDING (m2)
D X A B8 c £ F G Single | Double | Tripfe | Quad. N Single | Double | Tripte | Quod. | Single | Double | Tripte | Quad. @ See General Note No. 3.
Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe See Sheet 5 Of 6 For 75 mm Silab Quantities
375 0.79 0.59 0.66 7.25 0.63 1.52 0.37 .4 2.20 2.98 3.77 0.37 0.29 0.44 0.59 0.73 /8 20 23 25
450 0.86 0.60 0.84 1,44 0.78 1.83 0.43 | _1.50 2.36 3.23 4.09 0.37 0.34 0.50 0.67 0.83 7 20 23 26
600 1.04 0.63 117 1.80_| 1.09 2.13 0.53 | 168 | 272 3.76 4.80 0.38 0.4 0.63 0.86 1.09 20 23 27 29
750 .30 0.66 151 2.06 1.39 2,44 0.6 1.85 3.15 4.44 5.74 0.40 | _0.50_ |. 0.83 | .5 146 22 26 29 33
I 900 1.55 0.69 /.85 2.54 1.70 2,74 0.68 | 2.03 3.58 5.3 6.68 0.4 0.62 106" | 150 1.92 23 28 33 38
Sie 2 1050 1.83 0.71 2.20 2.91 2.00 3.05 0.75 2.21 4.04 5.87 7.70 0.42 0.74 .30 1.87 2.44 25 33 36 42
ope 1200 | 2.06 0.74 2.94 3.28 2.30 3.35 0.8 2.30 2.44 6.50 8.56 0.44 0.86 .56 _|_2.24 2.94_| 27 35 39 45
1350 | 2.34 0.77 2.88 3.65 2.6/ 3.66 0.86 | 2.57 4.90 7.24 9.58 0.45 1.00 .87 2.74 3.6 28 38 43 49
1500 | 2.59 0.80 3.22 4.02 2.9/ 4.27 0.9/ 2.74 5.33 7.93 | 10.52 0.46 115 2.21 3.27 4.34 30 38 96 54
650 | 2.79 0.83 3.56 4,39 3.22 4,57 0.97 2.92 5.72 8.5 11.30 0.47 1.28 >.48 3.70 4.92 32 40 49 57
1800 | 3.05 0.85 3.90 4.76 3.52 4.88 1.0/ 3.0 6.15 9.19 12.24 0.48 1.45 2,86 4.27 5.70 33 43 52 61
375 0.79 0.69 1.25 .94 .23 | 2.44 0.37 .4 2.20 2.98 3.77 0.37 0.44 0.67 0.88 _| 1o 9 22 24 27
450 0.86 0.72 1.56 2.28 .53 | 2.74 0.43 7.50 2.36 3.23 4.09 0.37 0.50 0.76 1.00 1.26 2l 23 26 29 8 £
600 1.04 0.77 2.8 A _2.96 2.4 Al 3.35 0.53 7.68 2.72 3.76 4.80 0.38 0.65 0.99 134 1.68 23 27 30 33 L ) )
4 750 .30 | 0.82 2.82 | 3.64 275 | 3.96 0.6/ 1.85 3.5 4.44 g.gg 0.40 0.84 /.33 1.83 2.33 26 30 34 38 AL95  ALSO  Dimensions permitted fo allow use of 2.44 standard pipe lengths.
: 900 1.55 0.88 3.450| 4.32 3.36 0| 4.57 0.68 2.03 3.58 5.3 . 0.4/ 1.00 1.69 2.35 3.03 28 33 38 44 N . .
Siope | “joso | .83 | 0.5 | 4.08 | 5.0 397 | 5.48 075 | 2.21 4.04 5.87 | 770 | 042 | 12 | 2ii 295 | 389 | 32 37 73 %9 © 307 3.0 Dimensions permitied fo oliow use of 3.66 standard pipe lengths.
_1200_| 2.06 0.98 4.70 5.68 4.58 5.79 0.8/ 2.30 4.44 6.50 8.56 0.44 1.4 2.52 3.62 4.72 34 40 47 53 AOC ‘e si 1" ; ; .
1550 >34 03 533 36 579 i 666 > 57 50 7 24 958 045 X 55 Far 80 <7 43 5 25 < Concrete slab shall be deepened to form bridge across crown of pipe. See section below.
1500 |__2.59 1.09 5.96 7.04 5.80 7.0/ 0.9/ 574 | 5.33 7.93 | 10.52 0.46 1.87 3.56 5.25 93 39 47 55 63
— 650, |_2.79 114 6.59 7.73 1 6.4 7.62 0.97 2.92 5.72 8.51 .30 0.47 2.20 4.24 6.25 8.29. 4 49 58 67
1800 | 3.05 1.19 7.22 8.4 7.02_| 8.23 .00 3.00 6.5 9.9 12.24 0.48 2.71 5.05 7.55 10.04 43 53 62 7
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F (Pipe To Be Included Under Unit Price For Mitered End Section }

RSN

1500 Sod -

*S/ope:_ I: 4 Miter: To € Pipe For Pipes 450 And Smaller.
1: 2 For Pipes 600 And Larger.

To € Pipe For Pipes 450 And Smaller.
/s 1 For Pipes 600 And Larger.

/: 2 Miter:

.\es/’

Reinforced With WWF 150 x {50 - Wi.4xWi.4

TOP VIEW-MULTIPLE PIPE

NOTE: See sheet 6 for details and nofes.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CROSS DRAIN
MITERED END SECTION

SINGLE AND MULTIPLE ROUND CONCRETE PIPE

NAMES DATES

APPROVED BY

DESICNED BY ocs 06,78

s‘n‘: nmémz z%ﬁi[k

ORAWN BY

CHECKED BY KNM 06/78 REVISION NO. SHEET NO. INGEX NO.

F.H.W.A. APPROVED: 07/2/78 94 lof 6 272




DIMENSIONS AND QUANTITIES
] 135 CONCRETE SLAB (m3)@ SODDING ~ (m2)
D X A 8 c E F G Single | Double | Triple | Quad. N Singte | Double | Tripte | Guad. | Single | Douste 1 Tripte | Guad.
Pipe | Pipe Pipe Pipe Pipe | Pipe | Pipe | Pipe Pipe | Pipe | Pipe | Pipe @ see General Note No. 3.
375 0.78 0.76 0.5/ .27 0.45 1.52 0.37 1.3 2.1 2.89 3.68 Q.31 0.27 0.4/ 0.57 0.72 18 20 23 24 See Sheet 5 Of 6 For 75 mm Slab Quantities
450 0.86 0.76 0.68 1.44 0.6/ 1.83 | 0.43 1.39 2.26 3.2 3.97 0.3/ 0.29 0.47 0.67 0.86 18 2/ 23 26
600 1.04 0.76 1.02 1.78 a.9/ 2.3 Q.52 1.55 2,59 3.63 4.67 Q.31 0.36 0.58 0.80 1.02 9 23 26 29
750 1.29 0.76 1.36 2.2 1.22 2.44 0.6 1.70 2.99 4.29 5.59 | 0.3 0.44 0.73 1.05 1.35 2/ 25 30 33
s 2 900 1.55 0.76 1.70 2.46 1.52 2.74 0.68 1.85 3.40 4.95 6.50 | 0.3/ 0.5/ 0.91 .32 .73 23 28 32 37
Slope 1050 /.83 0.76 2.04 2.5 1.83 3.05 0.74 2.00 3.83 5.65 7.49 0.3 0.60 .13 .66 | 2.6 24 30 35 4
1200 2.05 0.76 2.38 3.5 2.3 3.35 0.8 2./5 4.2 6.27 8.33 | 0.3 0.68 .31 .94 | 2.57 26 32 38 44
1350 2.33 0.76 2.72 3.48 2.44 3.66 0.86 2.3 4.64 6.98 9.32 | 0.3 0.78 1.57 2.37 | 3.7 28 34 42 49
1500 2.59 0.76 3.07 3.83 2.74 3.96 0.9/ 2.46 5.05 7.64 10.23 | 0.3/ 0,87 1.82 2.78 3.74 28 37 34 53
375 0.78 0.76 0.94 1.70 0.9/ 213 0.37 .32 2.1 2.89 3.68 0.3/ 0.34 0.52 0.70 0.88 18 2l 23 26
450 0.86 0.76 1.25 2.02 1.22 2.44 0.43 1.39 2,26 3.2 3.97 0.3/ 0.37 0.59 0.79 .00 20 23 25 28
I 4 600 1.04 0.76 1.88 2.64 .83 3.05 0.52 1.55 2.59 3.63 4.67 0.3 0.50 0.83 1.06 1.35 | 23 25 28 32
Stope 750 1.29 0.76 2.51 3.27 2.44 3.66 0.6/ .70 2.99 4.29 559 | 0.3 0.62 1.02 1.45 1.87 >4 28 33 37
900 1.55 0.76 3.4 3.90 3.05 4.26 | 0.68 1.85 3.40 4.95 6.50 | 0.3 0.74 1.28 /.84 | 240 27 32 37 4
1050 1.83 0.76 3.77 4.53 3.66 4.87 0.74 2.00 3.83 5.65 7.49 0.3 0.86 1.59 2.34_|_3.07 29 35 40 46
1200 | 2.05 0.76 4,90 5.6 4.26 5.48 0.8 2,15 4.21 6.27 8.33 | 0.3 0.99 1.90 2.82 | 373 32 38 44 50
1350 | 2.33 0.76 5.02 579 4.87 6.09 0.86 2. 31 4.64 6.98 9.32 | 0.3 113 2.28 342 | _4.57 34 4 49 55
1500 | 2.59 0.76 5.65 6.4/ 5.48 6.70 0.9/ 2.46 5.05 7.64 10.23 | _0.31 1.27 2.67 4.06 5.45 37 4 53 60
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1: 2 For Pipes 600 And Larger.

To € Pipe For Pipes 450 And Smalier.
Iz I For Pipes 600 And larger.

TOP VIEW-MULTIPLE PIPE

NOTE: See Sheet 6 For Details And Notes.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CROSS DRAIN
MITERED END SECTION

SINGLE AND MULTIPLE ROUND CORRUGATED METAL PIPE

NAMES DATES

APPROVED BY

DESIGNED BY oca 06/78

ORAWN BY STATE DRAINAGE ENGIMEER

CHECKED BY KNU 06,78 |_REVISION No. | SHEET NO. INOEX ND.
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1974 AASHTO DIMENSIONS AND QUANTITIES
NS W 135 CONCRETE SLAB (m3 )@ SODDING (m2)
Y| & X A B c £ F G Single | Double | Tripie T Quad. N Single | Double | Triple Quad. Single | Double | Triple | Quad.
3 | Pipe | Pipe | Pipe | Pipe Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe @ See General Note No. 3.
[9/0 [3i0 | _0.76 0.76 X 7| 036 | 12z 0.42 i3 | 23 250 | 3.66 | 0.3/ 0.37 0.7 0.62 078 | 18 5 22 ] See Steet 5 Of 6 For 75 mm Slab Quontities
[5/0 [360] _0.86 0.76 0.53 1.29 0.46 .52 0.54 1.47 2.34 3.20 | 4.06 | 0.3 0.33 0.50 0.67 0.84 | /8 2 23 26
690|480 | 1.04 0.76 0.8 .57 0.71 1.83 0.68 1.65 2.69 | 373 | 478 | 0.3 0.39 0.60 0.8/ .02 1 /9 23 25 28
8605680 _1.22 0.76 1.04 1.80 0.9 2.3 0.78 1.83 3.05 4.27 5.49 0.31 0.44 0.69 0.93 113 20 24 28 32
104070 | —1.45 0.76 .32 2.08 147 2.44 0.9/ 2.0/ 345 | 4.90 6.35 | 0.3 0.49 0.80 Li2 143 | 22 26 31 35
-2 1220810 | 1.68 0.76 1.55 2.3 .37 2.74 1.02 2.9 3.86 | 5.54 7.22 | 0.3 0.56 0.94 1.32 1.70 23 28 33 38
Siope [1420{040] 1.93 0.76 1.83_ | 259 | 163 3.05 LIl 2.39 4.32 6.25 8.i8 0.31 0.63 1.10 1.56 2.02 | 24 30 37 43
1600/ 1060| " 2./6 0.76 2.12 2.88 188 | 3.35 1.19 2.57 4.72 | _6.88 9.04 0.3 0.73 1.28 1.83 2.38_ | 26 33 39 6
7701160 | _2.39 0.76 2.34 3.00_ 1. 208 | 366 1.26 2,74 5.3 752 1._9.9 0.3 0.80 1.45 2.09 273 1728 34 42 49
40 310 | 0.76 0.76 0.76 .52 1 071 2.3 0.42 .37 213 290 | 366 | 0.3 0.37 0.54 0.73 0.90 | /8 2/ 23 "1 o5
5/0 |360| 0.86 0.76 0.96 .72 0.9/ 2.44 0.54 1.47 2.34 3.20 4.06 | 0.3 0.40 0.6 0.83 .00 | 19 22 24 | 2r .
6901480 1.04 0.76 1,96 2.22 142 | 2.74 0.68 1.65 2.69 3.73 478 | 0.3 0.47 0.70 0.97 ez |2l 24 28 13 ]
860|580 1.22 0.76 1.9/ 2.67 | 183 | 3.35 0.78 1.83 3.05 4.7 5.49 0.3/ 0.56 0.87 1.9 1.5/ 23 27 31 34
S;-' 4 lio4o7i0 | 1.45 0.76 2.43 3.9 2.34 | 366 0.9/ 2.0/ 3.45 4.90 6.35 | 0.3 0.67_ | 106 1.47 1.87 25 29 34 38
op¢ lizedsio | 1.68 0.76 2.85 3.6 | 274 4.27 .02 2.19 3.86 5.54 7.22 0.3 0.76 1.27 .76 2.26 | 27 32 .38 43
14200940 | 1.93 0.76 3.37 4.3 3.25 4.88 Al 2.39 4.32 6.25 8.18 0.3 0.90 /.53 2.6 278 | 29 35 4 47
1600|/060| _2.16 0.76 3.90 4.66 3.76 5.8 119 2.57 4.72 6.88 9.04 0.3/ |. 104 _| 183 | 2.58 3.32 | 32 38 44 5/
7701160 | _2.39 0.76 4.32 5.08 47 | 579 7.26 2.74 5.i3 7.52 E2CTIN 7 T AT - A 3.80 | 33 20 48 55
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Vaffes E DESIGNED BY NIA;C(BS ;;‘/2755 APPROVED BY
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N F.H.W.A. APPROVEDs 07,2178 94 3 of 6 272




DIMENSIONS & QUANTITIES
M 135 mm CONC. SLAB (m3 )4 SODOING (mZ) d See General Note No. 3.
Rise | Spon X A 8 c £ £ G [single| Double| Triple | Quad. N | Single|Double| Triple | Quad. |Single |Double| Tripie | Quad. o7 it
S /;I.ge Bie _Pl.g e | Pipe e | Pive | Pive | Pipe | Pise | Pive Ff,l{g: [ See Sheet 5 Of 6 For 75 mm Slab Quantities
305 | 460 10.86 | 0.60 {049 | /.09 | 0.48 | 1.22 | 0.46 150 ] 2.36 | 3.22] 4.09] 0.37 | 0.23 | 0.37 | 0.5 0.65 18 20 23 25
365 | 575 | 1.0, 0.6/ | 0.6/ 1.22 | 0.58 | 1.52 | 0.58 | 1.64 .56 | 3.67 | 4.69 _9.%3 0.28 | 0.45 | 0.62 | 0.78 18 22 24 28
490 | 770 | 1.22 | Q.62 1 0.89 | /.53 | 0.83 | 183 | 0.72 1.84 1 3.06| 428 5.50] 0. 0.38 | 0.6/ | 0.83 1.06 | 20 23 28 3/
6I0 960 | 1.53 .67 | 118 1.84 1.00 | 213 0.87 2,07 | 3.59] 5.2 | 6.6410.40 1 0.47 [ 0.79 L1 142 | 22 26 3/ 35
I 730 | 5t 1.80 | 0.7t L46 | 2.7 .34 | 2,44 | 0.97 2.29 | 4.09] 5.86 | 7701 0.42 10.57 | 0.99 1.4l .83 | 23 28 34 39
s ; 55 | 1345 | 2.14 0.74 | 1.74 | 2.48 1,59 | 2.74 1.09 | 2.51 4.65] 6.78] 8.92] 0.43 | 0.69 1231 177 1232 25 31 38 44
lope 7 53512.39 1077 | 1.97 1274 1,80 | 2.74 .20 | 275 1 5.4 7.49 .88 | 0.45 | 0.79 1.4512.09 | 275 | 26 3 41 48
A SRR R A s A TR AR ” 3
220 | 1920 1 3.03 | 0.83 . 3 2.30 { 3. 140 1 3. N . 12, .. R 2. 3. 3 4 0
Ry mE ke AR BRI BT M AN ARY ANCTERNOr T 7 B0 i . T - B =y Beveled Or Round Corners 8
1465 | 2305 3.56 | 0.88 | 3.1 3.99 2.8/ | 3.96 .53 | 3.6/ 7.6 {0721 /14271 0.50 | .34 | 2.65 | 3.98 | 5.30 | 33 43 54 65
305 | 460 10.86 | 0.72 1 0.92 | 1.65 | 0.92 | 1.52 .46 To0] 236 3.221 4.0910.37 [0.34 1 0.521 0.70 | 0.87 19 22 24 27 Ny
365 | 575 | 102 | 0.74 | 1i4 1.89 113 /.83 | 0.58 | .64 | 2.56 | 3.67 | 4.69|0.38 | 0.4/ 0.63 | 0.86 1,09 20 23 27 29 \ \\ N e
490 | 770 | .22 |70.80 | L6 2.47 | 1.63 44 | 0.72 | 1.84| 3.06 | 4.281 5501 0.39 | 0.57 | 0.868 | 1.20 | L5 23 a7 30 33 ~
Joa |60 17960 [ 753 | 0.85 [ 2./9 | 3.04 | 2.4 | 3.05 | .0.87 | 2.07 | .59 5.2 | 6.64 | 0-40 | 0.74 | 1.20 | 1.6/ [ 205 | 25 | 3 34 39 N
Slope 730 | 7150 { .80 | 0.93 70| 3.64 .65 | 3.66 | 0.97 2291 4091 5.86| 7.70]0.42 1 0.93 /.58 | 2.23 | 288 | 28 33 38 44 /
855 | 1345 | 2.14 0.98 13.24 | 4.22 | 3.I6 .96 LOF 1 2.57 465 678 8.92] 0.43 43 2.00 | 2.88 | 3.76 30 37 43 49
975 /535 12.39 .03 | 3.65 [ 4.69 | 3.57 57 .20 | 2.75 | 5.1 743 9881045 | 1.32 1239 3.46 | 4.53 32 39 97 54
0951 730 [2.72 1.09 [ 4.18 | 5.26 Q7 | 5. .30 295 | 5.66 | 8.38 . 0.4 .54 12891 425 ] 5.60 34 43 5i 59 Lt
2201 1920 [ 3.03 114 1470 15841 458 | 579 140 | 3.8 6.20 | 9.221 12.24{ 0.4 /.79 | 3.43 | 5.08 72 37 46 55 64 [
1390 1 . 719 [ 5.23 .4 5.09 | 6.10 745 | 3.38 631 9.88 /373 1048 [ 2.03 | 3.95 | 5.86 | 7.77 39 49 59 69 §
2305[ 3.56 1251575 | 7.00 | 560 | 6.7/ 153 1 3.6/ 16 | 10.72 | 74.27 | 0.50 | 2.31 | 4.57 | 6.84 | 9.0 42 53 63 74 <
8
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ROUND -CONCRETE

QUANTITIES FOR 75 mm THICK CONCRETE SLABS (m3)

ELLIPTICAL-CONCRETE

D Single | Double| Triple | Quad.

Pipe | Pipe | Pipe | Pipe

375 0.2 0.3/ 0.4/ 0.5/
450 0.24 0.34 0.46 0.57 |

600 0.30 0.45 0.60 0.76

750 0.35 0.58 0.80 1.0f

900 0.42 0.72 1.02 .31

I: 21050 | 0.50 | 0.88 | 127 .64
Slope [ jza0 0.58 1.05 1.50 .96
1350 0.67 .24 .82 2,40

1500 0.76 1.45 2.i5 2.85

1650 0.85 1.64 2.45 3.26

1800 0.95 /.68 2.8/ 3.75

375 0.3/ 0.47 0.6/ 0.76

450 | 0.36 053 | 0.70 0.87

600 0.46 0.69 0.93 116

750 0.58 0.9 .25 1.58

/. 4|90 0.68 3 1.57 2.0l
i050 0.80 1.39 1.96 2.55

Slope [ 200 0.93 1.64 2.35 3.06
1350 1.06 .95 | 2.64 3.73

1500 L2z | 2.3 3.39 4.48

1650 146 2.80 4.3 5.47

1800 1.62 3.20 4.77 6.35

ROUND -CMP
D Single | Double| Triple | Quad.
Pipe Pipe | Pipe | Pipe
375 | 6.8 0.28 | _0.39 | _0.49
450 | 0.20 0.33 | 0.47 0.60
600 | 0.24 0.40 0.55 | 0.70
| 750 | o0.29 0.49 0.70 | 0.90
;o | 200 17034 0.60 0.86 13
: 1050 | 0.39 0.73 1.08 .43
Slope [ iz00 | 0.44 0.83 .25 1.64
1350 | 0.50 1.0/ .52 | 2.03
500 | 0.54_ 1.4 1.74 2.35
375 | 0.24 0.36 | 0.48_| 0.60
450 | 0.26 0.4 0.54 0.69
600 | 0.34 0.53 | 070 | 0.90
750 | 0.4 0.67 0.9 .22
/: 4|90 | 04 0.62 7.7 1.53
1050 | 0.54 0.9 147 1.93
Slope | jz00 | 0.6l 1.18 175 | _2.31
1350 | 0.70 40 | _2.09 | 2.8
500 | 0.78 164 | 250 | 3.36

S| e CMP -ARCH
& é’ Single | Double | Triple | Quad.
Pipe Pipe Pipe Pipe
450 340 _0.25 0.37 0.50 0.62
5/0] 380] 0.25 0.38 0.5/ 0.63
680| 500| 0.28 0.43 0.58 0.73
90| 660] 0.3/ 0.47 0.64 0.82
[: o |lo30740] 0.33 0.54 0.75 0.96
50| 820|_0.37 0.63 0.88 1.13
Slope [1390] 970] _0.42 | 0.73 .03 7.32
1630 1120] _0.47 0.84 1.20 1.57
1860]1260]  0.53 0.95 .38 1.80
450 340] _0.29 0.43 0.57, 0.72
5/0] 380] _0.30 0.45 0.6/ 0.73
680| 500|  0.33 0.49 0.67 0.84
9/0| 660 0.37 0.59 0.60 1.02
/. 4 1030740 0.44 0.70 0.97 1.24
1150| 820 _0.50 0.83 1.5 /.48
Slope (1390 s70] 0.56 | 0.95 | 140 | 1.8
1630 1120| _0.67 1./9 1.67 2.06
1860]1260|_ 0.73 .28 1.86 2.42

[T} <
é’ ;’\) Single [ Double | Triple | Quad.
Pipe Pipe | Pipe | Pipe
305[460] _0./4 0.25 0.54 | 0.44
365[575 | 0.9 0.3/ 0.42_| 0.53
490(770 | 0.26 0.42 0.57 | 0.73
60]960 | 0.33 | 0.54 0.76 0.98
73050 | _0.40 0.69 0.97 1.26
'+ 2 Tgesl345] 047 | 0.6 .22 | 1.60
Slope [o75(1535] 0.54 0.99 1.43 1.88
1095]730]_0.62 1.18 173 | 2.29
22009201 _0.71 1.37 2.03 | 2.70
1340210 | 0.80 1.56 2.32_ | 3.07
1465|2305 0.89 1.76 2.67 | 3.5
305|460 | 0.23 0.34 0.4 | 0.58
365[575 | 0.28 0.43 0.58 | 0.73
990770 | 0.39 0.60 0.3 1.04
610|960 | 0.52 0.84 L7 1.50
[+ 4 |130)m0 ] 066 il 1.56 2.0/
: 855)1345|_0.78 1,38 .99 | 2.59
Slope [575]1535] 0.90 .64 | 237 | 3.0
1095)730|_1.06 97 2.90 | 3.62
12200920] _1.22 233 | 3.45 | 4.%
13402110 |__1.38 | 2.68 3.97 | 5.26
1465305]  1.56 | 3.09 4.63 6.05
STATE OF FLORIDA DEPARTMENT OF TRANSPQORTATION
ROAD DESIGN
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Dealgred By
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Edge Of Shou/der\

4 x Bolt Dia.

60x 6 Steel Bar
( See Detail Right )

Tongue Length L
4 x Bolt Dig.—

Varies

Length Of Tronsition

10 d

TE:
PLAN NOTE: See General Note 2

SLOPE AND DITCH TRANSITIONS

4 x Bolt Dia.

3L or Bell Lengﬂi4 90 mm Min.

4 x Bolt Dia.

"4— Boit Diameter

/1
t
I

>
Optional Shape

( Varies )

60 x 6 Steel Bar

Dic. O Boif +2 __|

4 x Bolt Dig.

Varies | .

60 x 12 Steel Bar
(" (See Detail Right)

L } Pipe Shell T

: 3L or Bell Length + 90 mm Min.

{Varies )

All bars, bolts, nuts and washers are to be galvanized steel.

Bolf diameters shail be 10 mm for 375 mm fo 900 mm pipe and /5 mm for /050 mm to 1800 mm pipe.
Two connectors required per joint, located 60° right and left of bottom center of pipe.

Bolt holes in pipe shell are to be drilled.

CONCRETE PIPE CONNECTOR

GENERAL NOTES

. Mitered end sections for pipe sizes 375 mm, 450 mm and 600 mm 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 2.5 m beyond the outside

edge of the shoulder.

Slope and difch transitions shall be used when the normal roadway slope must be flattened to ploce end section outside clear zone.

See detail left.

The reinforced concrete siab shail be constructed for all sizes of cross drain pipe and cast in place with Class I concrete.

Slabs shall be 135 mm thick unless 75 mm thickness called for in plans.

. Concrete pipe used in the assembly of mitered end sections shall be selective lengths to avoid excessive connections.

. Corrugated metal pipe galvanizing that is domaged during beveling and perforating for mitered end section shall be repaired.

That portion of corrugated metal pipe in direct contact with the concrete slab shall be bituminous coated prior fo placing of the concrefe.

. 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; ond,
corrugated aluminum mitered end sections may be used with any fype of cross drain pipe except steel pipe. When bituminous coated
meftal pipe is specified for cross drain pipe, mitered end sections shall be constructed with like pipe or concrete pipe.

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.

When existing multiple cross drain pipes are spaced other than the dimensions shown in this detail, or have non-parallel axes,
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

based on each independent pipe end.

The cost of all pipel 5 ), fasteners, reinforcing, connectors, anchors, concrete, sealants, jackets, and coupling bonds shall be included
in the cost for the mitered end section. Sodding shall be paid for separately under the contract unit price of Sodding, M2.

. Mitered end sections shall be paid for under the contract unit price for Mitered End Section ( CD ), EA, based on each independent

pipe end. Mitered end sections used for detention/retention basin outlets are to be paid for under the contract unit price

for Mitered End Section ( BO), EA.

Hex Nuts (2 Req.)

40
160 Min.

|
’ [~ Flat Washer (I Req. )
i

\ 12 x 150 Bolt May Be Substituted

Anchors required for CMP only.

Anchor, washer ond nuts to be galvanized steel.

Bend anchor where required to center in concrete siab. Demoged surfoces fo be
repaired ofter bending. Anchors are to be spaced o disfance equal to four (4)
corrugetions. Place the anchors in the outside crest of corrugation.

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.

ANCHOR DETAIL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CROSS DRAIN
MITERED END SECTION
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DIMENSIONS & QUANTITIES
M . GRATE SIZES CONCRETE (m3) SODDING (m2)
D X A B c E F G Single} Double| Triple | Quad N | Standard Exira Single| Double| Triple| Quad | Single| Double| Triple | Quad
Pipe | Pipe | Pipe | Pipe Weight Pipe|Strong Pipel Pipe | Pipe Pipe | Pipe Pipe | Pipe | Pipe | Pipe
375 0.79 Q.67 Lar 1.94 .23 2.44 Q.37 141 2.20 2.98 3.77 0.36 0.58 0.89 1.18 1.48 4 8 9 0
450 0.86 0.74 1.54 2.28 1.53 2.74 0.43 1.50 2.36 3.22 4.09 0.37 0.65 0.98 1.31 1.66 8 8 0 i
600 1.04 0.75 2.2 8| 296 2.4 5 3.35 0.53 1.68 2.72 3.76 4.80 0.38 0.78 L2l 1.64 2.10 8 0 i /3
750 1.30 0.80 2.84 3.64 2.75 3.96 0.6/ .85 3.15 4.44 5.74 0.39 65 75 0.94 1,51 2.09 2.68 0 2 13 4
900 1.55 0.85 3470 4.32 3.36¢ 4.57 0.68 2.03 3.58 5.3 6.68 0.4 65 75 .07 1.82 2.55 3.24 " 13 4 74
1050 | 1.83 0.90 | 4.0 5.00 | 3.97 5.8 | 075 2.2 | 4.04 587 | 7.70 | 0.42 65 87 122 | 206 3.09 | 4.02 2 4 6 8
1200 2.06 0.95 4.73 5.68 4.58 5.79 0.8! 2.37 4.44 6.50 8.56 0.43 65 87 1.38 2.49 3.59 4.69 13 5 18 20
1350 2.34 .00 5.36 6.36 5.9 6.40 0.86 2.57 4.90 7.24 9.58 0.45 75 100 1.55 2.89 4.24 5.57 4 7 9 23
1500 2.59 1.06 5.98 7.04 5.80 7.0 0.9/ 2.74 533 7.92 10.52 0.46 75 100 1.74 3.33 4.92 6.50 15 8 21 24
ALGE m A LSIm  Dimensions permitted to allow use of 2.44 m standord pipe lengths.
O30T m O 3.08 m Dimensions permitted to allow use of 3.66 m standard pipe lengths.
A O Concrete slab shall be deepened to form bridge across crown of pipe. See section below.
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GRATE SIZES CONCRETE (m3) SODDING (m2)
D X A 8 c E F G Single | Double Tnple Quad. N Stondard 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 REMARKS
200 0.6/ 0.76 0.22 0.98 .2 1.22 0./18 1.14 1.75 2.36 2.97 0.32 0.40 0.69 0.93 118 6 7 7 8 . . .
250 | 0.66 | 076 | 043 | 149 | 040 | 152 | 0.25 | 10 | 185 | 252 | 3| 032 049 | 076 | 1oz | 130 | 6 7 g B | e e e eomn o i oo e e
300 .71 0.76 0.64 /.40 .6/ 1.83 .31 .24 1.96 2.67 3.38 0.32 0.52 0.83 1.3 144 & 7 8 9 ° i
375 0.79 0.76 0.95 1.7t 0.9/ 2.3 0.38 .32 2.1 2.90 3.68 0.32 0.49 0.76 1.03 131 7 8 8 9
450 0.86 a.76 1.27 2.03 1.22 2.44 0.43 1.40 2.26 3.2 3.99 0.32 0.53 0.83 L4 1.45 8 8 g 10
600 1.04 0.76 1.89 2.65 1.83 3.05 0.53 1.55 2.59 3.63 4.67 0.32 0.64 1.02 .39 1.79 8 el il 2
750 1.30 0.76 2.52 3.28 2.44 3.66 0.6/ L.70 2.30 4.29 5.59 0.32 65 75 0.73 1.25 1.77 2.29 g i 13 4
800 1.55 Q.76 3.15 3.9/ 3.05 4.27 0.68 1.85 3.4 4.95 6.50 0.32 65 75 0.83 147 2.2 2.77 10 12 4 6
1050 1.82 0.76 3.78 4.54 3.66 4.88 0.75 2.0 3.83 5.66 7.49 0.32 65 &7 0.92 173 2.55 3.52 i 13 5 18
1200 2.06 0.76 4.4/ 5.7 4.27 5.49 0.8/ 2.16 4.22 6.27 8.33 0.32 65 ar .22 2.38 3.53 4.68 2 4 7 19
1350 2.34 0.76 5.04 5.80 4.88 6./0 0.86 2.30 4.65 6.99 9.32 0.32 75 100 1.35 a.r2 4.08 5.46 13 4 8 22
1500 2.59 0.76 5.67 6.43 5.49 6.7/ 0.9/ 2.46 5.05 7.64 10.24 0.32 75 100 1.48 3.08 4.68 6.27 4 7 20 23
/ B B ’
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1974 AASHTO M GRATE SIZES CONCRETE (m3) SODDING ~ (m2)
. X A B c E F G Single | Double | Triple Quad. N Standard Extra Singte | Double | Triple Quad. Single | Double Triple Quad.
Span Rise . Pi Pi P . . . ) . ] . . N . )
Pipe ipe ipe ipe Weight Pipe| Strong Pipe |  Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe
| 450 340 | 075 076 | 0.74 150 | 0.7 2.3 042 | 137 2.3 2.90 | 3.66 315 —0.47 | 073 | 097 .22 7 8 g | 9 ]
510 380 0.86 0.76 0.95 1.7 0.9¢ 2.44 0.54 147 2.34 3.20 4.06 315 0.53 0.8/ 110 1.35 7 8 El 10
680 500 1.07 0.76 .48 2.24 1.42 2.74 0.68 1.65 2.69 3.73 4.78 315 0.62 0.96 1.32 1.67 8 g ] 2
910 660 .22 0.76 /.89 2.65 /.83 3.35 0.78 1.83 3.05 4.27 5.49 3/5 65 75 Q.72 115 1.60 2.03 9 10 2 13
1030 740 /.45 0.76 2.42 3.18 2.33 3.66 0.9/ 2.0 3.45 4.9/ 6.35 315 65 &7 0.8/ 1.35 1.88 3.42 9 /i 13 14
50 820 1.68 0.76 2.84 3.60 2.74 4.27 1.02 2.19 3.86 5.54 7.2l 35 65 87 0.9/ 1.54 2.7 2.58 0 2 14 6
1390 970 1.93 0.76 3.36 4.2 3.25 4.88 L 2.39 4.32 6.25 8.18 315 75 100 1.03 1.80 2.56 3.33 i Il 6 18
1630 nao 2.16 0.76 3.88 4.64 3.76 5.18 119 2.57 4.72 6.88 9.04 315 75 100 115 2.06 2.95 3.85 12 4 I8 20
1880 1260 2.39 0.76 4.30 5.06 4.7 5.79 .26 2.74 5./3 7.52 9.9/ 315 75 100 1.25 2.25 3.26 4.27 13 15 8 2l
[ 14
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TOP VIEW-SINGLE PIPE g ; | A l
\ | e I S q - |
B S NP P I3y Fo==o = H :
m ) | |
) 8 O— |© !
v 8 !
Lo I I
I I
L |
Concrete Slab, 75 mm Thick, Reinforced / 8 Sod
j With WWF 150 x 150-Wi.4xWi.4 / 0
2,
[
g Ne /"c,‘} ) f"[g{ga he) ~~ 75 /C‘onsfruchon Joint Permitted TOP VIEW-MULTIPLE PIPE
eralrieg Anghor \ \*\\ = 300 NOTE: See Sheets 5 and 6 for details and general notes.
\ 2|/ Difch Grade —
N ( 2| 2R A
Saddle 8" - ) Li
r \,\ 8
0 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
150 50 ROAD DESIGN
Varies £ 900 600 Sod
; ; ' ’ ! SIDE DRAIN
Paid For As Pipe Culvert| F (pPipe To Be Included Under Unit Price For Mitered End Section)
*S/ope.- M/TERED END SECT/ON
To Spon Line For Pipe Arch 680 x 500 And Smatler SINGLE AND MULTIPLE CORRUGATED METAL PIPE-ARCH
SECTION /: 2 For Pipe Arch 9I0 x 660 And Larger — .
pproved By
Dasignea By EGR 08/77
Drawn By HKH o8/77 41‘5@;‘%“%&&
Crecked By NG 08/77 Reviston No. Sheet Mo. ndex No.
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M GRATE SIZES CONCRETE (m3) SODDING (m2)
Ri. S . .
ise pan x A B ¢ E F G Single | Double | Triple | Quod. N Standord 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
305 460 0.86 .69 0.9% 1.65 0.92 .52 0.46 1.50 2.36 3.22 4.09 0.36 0.52 0.80 1.08 1,35 7 8 S 10
365 575 .02 0.7z 117 1.89 113 1.83 0.58 1.64 2.65 3.67 4.69 0.36 0.58 0.9/ 1.25 1,57 8 8 10 "
490 770 1.22 0.78 1.69 2.47 1L63 2.44 0.72 1.84 3.06 4.28 5.50 0.38 65 75 0.73 Li6 1.60 2.03 8 10 " 13
60 960 | 152 0.83 2.2 3.04 2.4 3.05 0.87 2.07 3.59 5.2 6.64 0.39 65 75 0.90 1.49 2.09 2.70 9 1 13 5
730 1150 1.80 0.90 2.74 3.64 2.65 3.66 0.97 2.29 4.09 5.89 7.70 0.40 65 87 .08 .85 2.63 3.40 10 13 15 7
855 1345 2.43 0.96 3.26 4.22 3./6 3.96 1.09 2.5/ 4.65 6.78 8.92 0.4/ 75 87 1.25 2.23 3.23 4.22 il 4 7 19
975 1535 2.39 1.0 3.68 4.69 3.57 4.57 1.20 2.72 5.1 7.49 5.88 0.43 75 100 1.40 2.57 3.74 4.90 2 5 18 21
1095 1730 272 1.06 4.20 5.26 4.07 5.18 1.30 2.95 5.66 8.38 .10 0.94 75 100 /.60 3.02 4.43 5.85 13 7 9 23
1220 1920 3.02 L 4.73 5.84 4.58 5.79 1.40 3./8 6.20 9.22 12.24 0.45 Special Special L.8! 3.47 5.15 6.82 14 18 22 25
1340 2110 3.25 L7 5.25 6,42 5.09 6.10 1.45 3.38 6.63 9.88 13.13 0.97 Special Special 2.00 3.89 57.8 7.67 15 19 23 27
1465 2305 } 3.56 1.23 577 7.00 5.60 6.7/ 153 3.6/ 7.16 10.72 1.427 0.48 Special Special 2.22 4.41 6.6/ 8.79 16 20 24 29
/ /1 Z—
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/ Construction Joint Permitted " / Construction Joint Permitted
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Concrete Siab, 75 mm Thick, Reinforced S Sod
? With WWF 150 x 150-W/.4xWi.4 3P '/
—
TOP VIEW-MULTIPLE PIPE
\ 75
3 < Co‘gcr ete Connector : Construction Joint Permitted
£ ipe & T NOTE: heet: d 6 for details and / notes.
* g T / ’._lol_‘ See Sheefs 5 and 6 for defails and general nofes STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
| ) Ditch Grade — ROAD DESIGN
2 E = afs
600 Not Less Than R | \\] jé = SIDE DRAIN
No Pipe Joint Permitted Iéq pos = MITERED END SECTION
Unless Approved By The Engineer £ L—- *Slope: SINGLE AND MULTIPLE ELLIPTICAL CONCRETE PIPE
) | 00 600 Sod To Major Axis For Pipes 6/0x 960 And Smaller R T Dores T oo oves by
Paid For As Pipe Culvert F (Pipe To Be /nc/uogd Under Unit Price For Mitered £nd Section) 1: 2 For Pipes 730 x 1150 And Larger. Desionoa 8y | EGR 0678/ J d ;M / e Eng
(24 | orown By HSD 06/81 State brainage
V1 Shest No, index No,
SE C T/ON creackea By | NG/UBW 06/8 Revision No. 3
FHWA. Approved:  K0/08/8/ 94 4 0f 6 273




10M Steel Bars

TOP VIEW

/5 mm Galvanized Bolt

Hex Head Bolt Shown; Either
Hex Head Or Square HMead Bolt
May Be Used. Only Hex Nut To
Be Used.

Pipe Grate

10M Steel Bar b
3d (Min.)=30 R
\2
| 8 :
5 - Saddie —_
[«
Wire Mesh \ ¥ 1 76° To 90° Bend 2
0 FL™> 1}
9] .
< Shell Thickness__4
3 Varies + { § §
Spacer Bar *To be omitted on trailing downstream
{ Tack Weld ) ends on divided roadways.
~
A
SIDE VIEW o
2 50
The specified weld shall be made when the R Fw‘
fabricated unit is subject fo harzardous hauls )
and repeated handling. Tack welds are permitted 40 " B
for local or job site fabrication. Galvanizing or
over welded surface not required. Ref.
R FOR ALL SIZES OF SINGLE AND MULTIPLE DRAIN PIPE
i 150 N
© ! FASTENER UNIT

BO TTOM V/E w

Drain
5

Size

n

L n L La

Drain
ta Size

CONCRETE PIPE ( ROUND )

ELUIPTICAL CONCRETE PIPE

*%
305x460 | 2 | 3| 086 | 16
43;3 3 g ;gf ﬁgf *k|3652575 | 3 |_4 |L22 | 152 J
600 | 6 |7 |2.29 |259 450x770 | 4 | 51157 | 187
750 |7 | 8 |264 |2.94 6I0x960 | 5| 6 |193 | 2.23
900 | 9|/ }335]|365 730x150 | 7 | 8| 264 | 2.94
1050 | It |12 | 4.06 |4.36 855x1345( 8 | 9] 3.00 | 3.30
1200 | 13 | 14 | 478 |5.08 975x4535 | jo | w | 3.71 | 4.00
1350 | 14 | 15 | 543 | 5.43 1095x1730| | 12 | 406 | 4.36
1500 | 16 | 7 | 5.84 | 6.14 1220 %1920 13 | 14 | 478 | 5.08
CORRUGATED WETAL PIFE (ROUND) |0 20 |14 | 15| 5.3 | 5.43
1465x 2305| 15 | 16 | 5.49 | 5.79
375 | 2|3 |08 |16
450 3|4 |r22 | 152 |k*

600 | S5 |6 | [93 | 2.23 J Nore:/5x75 bolts gre standard for
750 718 264 | 2.94 all grate fasteners, except when
900 8 (9 3.00 | 3.30 the contractor elects to use the
1050 | 10 ;g ‘35’2 Z% slotted upper holes for the
1200 | 12 . 5' 43 intermediate fosteners on multipie
1350 |14 |15 | 543 . drain pipe, which will require the
1500 |15 |16 | 549 | 5.79 following bolt lengths:

CORRUGATED METAL PIPE (ARCH) ***

450x340 | 1 ] 2 |05 |08 | xx

50x380 | 2| 3 |086 |16 Grate Size

680x500 | 4|5 | 157 | 167 J‘ (Std. & X-Stg. )| Bolt Length

910 x 660 5|16 193 | 223

1030x740| 6 | 7 | 229 | 2.59 65 140

s0x820| 7 | 8 | 2.64 | 294 75 150

1390x970| 9 |10 | 3.35 | 3.65 90 65

1600 x j060| 10 | 1 | 3.71 | 4.0 100 180

1860 x 1260| 12 |13 | 4.42 | 4.72

*XTo be used only when grates are called for in the plans.
***974 AASHTO Pipe Arch Sizes.

M Lless 600

See Tables For Dimensions

€ Siot |
1
ﬁNom/na/ Dia.

45° ,\J
Intermediate And Fastener € For
Muitiple Drain Pipe Only. SIDE VIEW

Options For Top Opening:

o. /00 mm Or /50mm Mill Head Cut, 25 mm Deep.

b. 50 mm Diometer Drilled Hole.
c. I7 mmx50 mm Slot

|

Bottom Opening: 7 mmx 50 mm Siot |

END VIEW

2
|

| TOP VIEW

GRATE DETAIL

FOR SINGLE & MULTIPLE DRAIN PIPE

See General Notes, Sheet 6.

60 x 6 Steel Bar
(See Detail Right)

4 x Bolt Dia.

4 x Bolt Dia.

25 Min. Bell Lgth.

et

|4 x Bolt Dia. Min _IQL Or Bell Lengfh + 85 Min.

PRI P P Pipe Shell T
* (Varies )
/il

'|/_| Boit Diameter

Varies

4 x Bolt Dia.

L
4 x Boit Dia.

Optional Shape’

60
Dio. Of Bolt + 2

Varies

60 x 6 Steel Bar

J:L/(See Detail Right )

Tongue Lengfn L

,(!'

JA. : .A.- Pipe Shell T

<. 4/J " 2 };’ (Varies )
All bars, bolts, nuts and washers are 10 be galvanized steel.
Bolt diameters shall be 10 mm for 375 mm to 300 mm pipe and I5 mm for
1050 mm to /500 mm pipe.
Two connecfors required per joint, located 60° right and left of
bottom center of pipe.
Bolt holes in pipe shell are to be drilled.

CONCRETE PIPE CONNECTOR DETAIL

60x6
Steel Bar

: 3L Or Bell Length + 85 Min.

a‘ ’_ﬁ
S Hex Nuts (2 Req.)

Flot Washer (| Req.)
165 Min.

\ 12 x 150 Bolf May Be Substituted

Anchors required for CMP only.

Anchor, washer and nuts fo be gaivanized steel.
Bend anchor where required to center in concrete
slab. Damaged surfaces fo be repaired after bending.
Anchors are fo be spoced g distance equal fo four
(4 ) corrugations. Place the anchors in the outside
crest of corrugation.

Flat washer to be ploced on inside wall of pipe.

Holes in the mitered end pipe are to be drilled or
punched; burning not permitted.

ANCHOR DETAIL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SIDE  DRAIN
MITERED END SECTION

DETAILS FOR CONCRETE & CORRUGATED METAL PIPE

Names Dates Approved By
Oesionea by [ £6R 08/77 ? éz Z{{ 1
Drown By HKH 08/77 State Droinoge Engineer
checked By W 877 Revialon Mo, Sheet No. Index No,
FHWA. Approved:  10/277 % 50f 6 2 73




=l

=T
Ditch

Fi
R Bottom

Intersect 1:4 Slope
And Crown Line Elev.

<11}

|

Transition Length=10 D

1

PLAN

DITCH TRANSITION

Modified Slope When Minimum 2
Cover Or Less Occurs Both On &g

Existing And Proposed Instaligtions
142 or Sfee/m

Jop

AN /og

N
[

PERMISSIBLE PAVEMENT MODIFICATION

noA W

-~

GENERAL NOTES

. Unless otherwise designated in the plans, concrete pipe mitered end sections may be used with any type of side drain pipe; corrugaoted steel pipe mitered end

sections may be used with any type of side drain pipe except aluminum pipe; and, corrugated aluminum mitered end sections may be used with any fype of side
drain pipe except steel pipe. When bituminous coated metal pipe is specified for side drain pipe, mitered end sections sholl be constructed with like pipe or
concrete pipe. When the mitered end section pipe is dissimilar to the side drain pipe, a concrete jocket shall be constructed in accordance with Index No. 280.

. Concrete pipe used in the assembly of mitered end sections shall be of selective lengths to avoid excessive connections.

Corrugated metal pipe galvonizing that is daomaged during beveling and perforating for mitered end section shall be repaired.
Thot portion of corrugated metal pipe in direct contact with the concrete slab shall be bituminous coated prior to placing of the concrete,

Corrugated polyethylene pipe (CPE ) for side drain application of 375 mm, 450 mm or 600 mm diemeter shall utilize either corrugated metal or concrete mitered end
sections. When used in conjunction with corrugoted metal mitered end sections, connection shall be by either a formed metal band specifically designated to join CPE pipe
and metal pipe or other coupler approved by the State Drainage Engineer. When used in conjunction with a concrete mitered end section, connection shall be by
concrete jocket constructed in accordance with Index No. 280.

When existing multiple side drain pipes are spaced other than the dimensions shown in this detail, or have non-parallel axes, 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, based on each independent pipe end.

. In addition to the requirements of Section 430-4, side drain culverts shail comply with the cover requirements shown on Index No. 205.

The reinforced concrete slab shall be constructed for all sizes of side drain pipe and cast in place with Class I concrefe.

. Round pipe size 750 mm or greater, pipe-arch size 9/0 mm x 660 mm or greater and elliptical pipe 490 mm x 770 mm or greater shall be grated unless

excepted in the plans. Smaller sizes of pipe shall be grated only when called for in plans. The lower grote on trailing downstream ends on divided
highways shall be omitted.

. Grates are to be fabricated from steel ASTM A 53, Grade B, pipe. The lower grate on all traffic approach ends shall be Schedule 80 and all remaining grates

shall be Schedule 40.

Grates subject to salt free and corrosive free environment may be fabricated from gaivanized pipe, with base metal exposed during fabrication repaired as
specified in Section 562, Standard Specifications; or, fabricated from black pipe and hot dipped galvenized after fabrication in accordance with ASTM A [23.
Grates subject to salt water or highly corrosive environment shall be hot dipped galvanized after fabrication in accordance with ASTM A 23,

. Difch transitions shall be used on all grades in excess of 3% as directed by the Engineer.

The project engineer shall contact the District Drainage Engineer for possible alternate treatment prior to constructing side drain mitered end sections
where a minimum spocing of 9.4 m will not result between the toe points of the mitered end sections.

The cost of all pipe (5 ), grates, 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 for Sodding, M2.

. Mitered end sections shall be paid for under the contract unit price for Mitered End Section (SD ), EA., based on each independent pipe end.

DESIGN NOTES

. In critical hydraulic locations, grates shall not be used until potential debris transport has been evaluated by the drainage engineer and appropiate adjustments made.

Ditch grades in excess of 3% or pipe with less than 450 mm of cover and grodes in excess of I% will require such an evaluation (General Note 9 ).

The design engineer shall determine highly corrosive locations and specify in the plans when the grates shall be hot-dipped
galvanized after fabrication (General Note 10 ).

The design engineer shall determine ond designate in the plans which alternate types of mitered end section will not be
permitted. The restriction shall be based on corrosive or structural requirements.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SIDE DRAIN
MITERED END SECTION

0TES & INFORMATION

Nomes Dates Approved By
Designea By | £GR 08,77
Drawn By HKH 08/77 State Drainoge Engineer
[checked By WK 08777 Revision No. Sheet No. ndex No.
F.HW.A. Approved: 07277 94 6 of 6 273




Alternate Arrangement Of
Bell Reinforcement

F

SCHEDULE OF BELL REINFORCEMENT

Closses II, 1T, IV, ¥; Wall A, B, C

Nominal Design Maximum
Pipe Bell Reinforcement

Digmeter Reinforcement Under Tolerance

mm2/m mm2/m

375 148 21
450 148 21 ]
600 190 21 f
750 254 .2 %ﬁ}’ 13 mm Min. Cover o
500 | 2% 21 , 3 Mor—) -
1050 338 21 * v iy
1200 402 23 % F 13 mm Min. Cover *
1350 444 25 t
1500 487 29
1650 550 - 32 13 Mox.-750 Dia. ond Larger —
1800 593 35 25 Max.-Smaller Than 750 Dia.
1950 635 38 ]
2100 698 4 |

2250 741 44

2400 783 . 48

2550 847 51

2700 889 54

300 For Pipes 365 x 575 Through 490 x 770
600 For Pipes 6/0 x 960 And Larger

( Round Rubber Gasket Shown )

|
k e /3 mm Min. Cover
Rubber Gasket ( Round Or Profile }

*All circumferential steel located above this line
within 1.75 L is defined as bell reinforcement.

ROUND RUBBER GASKET SHOWN
DETAIL OF BELL & SPIGOT CONCRETE PIPE JOINT USING ROUND OR PROFILE RUBBER GASKET

——Class I Concrete

Any Wire Mesh Arrangement Which Provides

80 mm2 Per Linear Meter Both Ways May Be

Used; Provided The Wires Are Spaced A Minimum
Of 50 mm And/Or A Maximum Of 150 mm On Centers

Eibs
g 1 £

Primer

|
2l

CONCRETE JACKET

Primer

Filter Fabric Jocket Required

PREFORMED PLASTIC JOINT

(BEFORE PULL-UP)

Cost of concrete jacket or filter fabric jacket to be
included in cost of elliptical concrete pipe culverts.

ELLIPTICAL CONCRETE PIPE JOINTS

Overlgp 600 Minimui

Joint

Double Gasket
{ Preformed Plgstic)

Joinf\\

Rubber Gasket

Varies

e

Class I Concrefe

Collar Of Class I Concrete

( May Be Formed By Any Method

Approved By The Engineer)
J—

Existing .

meifi)/ -

-~""Remove Portion OF

= .
""""""""""""" 300 ;"¢ ‘E Existing Endwall Less
\ Than 300 Below Grade

I"!‘_ .
i

277 s S

k

N

'
1 -

'
'

Cut Toe Of Existing Endwall
To Contour Of Pipe

SECTION AA

Note: Cost for removal and disposal of portions of top and toe of existing endwall and cost of

2- 13 mm @ Hoops —= .
6-13 mm @x 405 Dowels | ;
Set in Epoxy Grout Or -}
Other Approved Chemicol
Grout :

1.

1
K
lea LI
Spigot End To Be H
Ploced In Existing

Endwall Regordiess Of
Direction Of Flow

LONGITUDINAL SECTION

concrete, reinforcing steel and construction of collar fo be -included in the contract

unit price for pipe culvert.

CONCRETE COLLAR FOR EXTENSION

OF EXISTING PIPE CULVERTS

300 For Pipes 375 Thru 600
600 For Pipes 750 And Larger

|
17

< ﬂ . Class I Concrete
AT
O e 7

Joint

' |
41 75
Note: For reinforcement see ellipital
pipe concrete jacket.

| |
(s

(All Pipe Sizes)

|

BELL AND SPIGOT

f

Filter Fabric Jocket Required
PROFILE RUBBER GASKET

(BEFORE PULL-UP)

Varies

Woven Or Non-Woven
300_| 300

Filter Fabric
Min\ Min, Type D-3 .

{See Index /99)

Securing Device

ELLIPTICAL PIPE

Varies

300 | 300 Woven Or Non-Woven

Min. | Min. Filter Fabric
1 //
Ln_ Securing Device

DISSIMILAR JOINTS

Bituminous Coating Required For
CMP ( Any Suitable Bituminous Material
May Be Field Applied)

3 300
@

Flexible Pipe

Ciass I Concrete |
300 300

Note: Cost of concrete ond bituminous coating to be included in
contract unit price for either new pipe or Mitered End Section.
A concrete jocket shall not be used to join:
{a) metal pipe of dissimilar materials

TONGUE & GROOVE

( Corrugated Steel , Corrugated
Aluminum Or Corrugated Polyethylene )

1

Max. Diameter = E/ Diameter
Of Main Line Pipe (Or 4
Height Of Elliptical Main
Line Pipe )

Stub Pipe
6 mm @ Hoop

Cut And Bend Pipe Reinforcemen:

Cost of concrete and steel fo be included in contract unit price for pipe culvert.

CONCRETE COLLAR FOR JOINING
MAINLINE PIPE AND STUB PIPE

Masonry Plug —~

Class I Conc.

Opening By Pipe
Monufacturer |

100 Min,

Smooth Inside
Joint With
Mortar

\
)/_, Existing Endwall

"
'

Round Or Elliptical
Main Line Pipe

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

ELLIPTICAL PIPE SHOWN
ISOMETRIC VIEW

ROUND PIPE
PIPE SECTIONS

b} flexible pipe when the minimum cover required in
accordance with Index No. 205 connot be obtained.

7 —~ 200, Pipes To 1500

300, Pipes 1500 To 2700
400, Pipes Above 2700

MISCELLANEOUS DRA/NAGE‘ DETAILS

Cost of filter fabric jacket to be included in cost of pipe culverts, DISSIMILAR TYPES Note: Unless otherwise called for in the plans, the —— Womas 5ot | rpmroved By J d M /’
FOR ALL PIPE TYPES - CONCRETE PIPE SHOWN CONCRETE JACKET FOR CONNECTING DISSIMILAR TYPES it prise Tor new pipe, e I contrst G L B M1
FILTER FABRIC JACKET OF PIPE AND CONCRETE PIPES WITH DISSIMILAR JOINTS PIPE PLUG oot ores w |1or4| 280




/50 c.to c.

‘—’— o
|

Front Siope
(2:151d. }

100 mm Pipes

90° Eibow Or

'/ Sidewalk

Quarter Bend

Edge Of Pavemenf—\\

I N
0.02 (Min.) L

SECTION CC

Note: Either cast iron pipe or PVC pipe, Schedule 40,
moy be used. Pipe to be paid for under the contfroct

SECTION BB

unit price for either Cast Iron Pipe For Roof Drains
(/00 mm), Mi, or Polyvinyl Chioride Pipe Culvert (100 mm), Mi.

CONCRETE GUTTER AND DRAINS AT RETAINING WALLS

Minimum Distance As

Shoulder Line ~

Required To Comply
/ With Safety Criteria

Varies

Variable Front Slope

Normal Slop

Not Steeper E)

Than /: 10

o
RS Not Steeper
Than 1: 10
Y
Ditch Offset =
e T

| L=Length Of Transition |

Bottom Of Ditch

SECTION

PLAN

INLETS, MANHOLES OR JUNCTION BOXES

I: 2 Slope If Necessary To Go
Beyond Normal Toe Of Slope
And Mainfain Difch Width By
Moving Out Back Slope.

OF TOP

ON INTEGRAL PRECAST CONCRETE RISER FOR CONCRETE PIPE

CLEARANCE STRENGTH
RAILROAD COMPANY BELOW BOTTOM [asTy (761
OF RAIL (mm)} CLASS
Apalochicola Northern 1200 Jird
Atlanta And St. Andrews Bay 1200 pi'g
Floridg Egst Coost /650% Ji'd
Burlington Northern Railroad S-TRK ML
1350 1650 Iy
| CSX Transportation. Inc. 1650 -4
Southern Railway System
Georgia Southern And Florida 1650 X
Live Oak Ferry And South Eeorgla 1650 v
St. Johns River Terminal 1650

*Ciearance is for casing pipe. All subgrade carrier pipelines
and wirelines will be instalted within a casing pipe which
will extend from Right-of -Way line to Right-of -Way iine.

Variable Front Slope

Siope To Normal Slope If Possible.
Slope Not To Be Steeper Than I: 2.
See Section Above If I: 2 Silope

Minimum Length Of Special Pipes Required
(To be In Increments Of 2.4 m)

.dge Of Pavement
Edge Of Shoulder \

\

Not Steeper Than I: I0

L L =Length OF Transition |

\Bofram Of Ditch

Normal Slope

Must Go
Siope.

NOTE: Filling or excavation of variable slopes to

be done during normal grading operations.

SECTION CC

Use Larger Value- Of Either:
/. L=10xH (No Maximum)
2. L=10x Ditch Offset { Maximum L =30.00)

Beyond Toe Of Normal

NV

Additional Std. Strength
Pipe As Reguired

METHOD FOR DETERMINING THE LENGTH OF
SPECIAL PIPE REQUIRED UNDER RAILROADS

METHOD FOR SETTING LIMITS OF VARIABLE FRONT SLOPES AT DRAINAGE STRUCTURES

i‘

Standard Cover
See Table Above

600 Min.

Bottom Of Rail

! € of Railroad
.

N
/fii’\go CTop Of Rail
N
N

/
\
Sl 1.5 S/opes«&\
7, ( Design Loading ) “\
\

4
/

e

Rdditional Std. Strength
Pipe As Required

s

8

LP:’pe Shell Thickness
~Flow Line OF Pipe™\

150 Std.

£ 152 x 102 x 9.5 x 100 —={]

€ 25 @ Hole
Steel Plate 1
~ %
A=
cuP DETAIL’] G
13

I
[N

v
§§ 401—€ 25 0 Hole ©
G N 5
. se. . 4
Varies Rl 5s Reinforced Concrete Top Tz —7 A
B <8 88 Varies ( Top Required When Inlet, Manhole Or Junction Box Riser Is SECTION - STEEL PLATE
_‘} ~ A-q—! ~ ~ ~ | S& 3ERs D: w Less Than 1220 mm in Digmeter; Or When 1050 mm, Alt. B Inlet,
Sidewalk w =28 iy P e Manhole Or Junction Box Riser Is Used; Or When Rectangular
c i E <s§ X Q‘ EE Inlet Is Used. )
J T ;f: § =g | | 6. mm @ PVC Pipe Sleeve
! 100 mm E8ms - 1625 mm For 1350 Pipe .
! Pipes o527 |R £x 600 1830 mm For Other 14 x 355 Bolt With
! RO&E3 (™ £aQ ; Iy Nut And Washers
: SECTION AA 3 Size Pipes
! e Hon o ~
A ! G, SN I ) For Optional Construction
PLAN Integraf Riser t NS)I | I~ Joints See Index No. 20/
Front Slope (/:2 Std.) 3 Reinforcement I5M —] LT ”‘K . “
%L 3 |Bors @ 440 Ctrs. Vert, 200 For 1350 Pipe K
S & |And 145 Cirs. Horiz. 300 For All Others ]
T = | Bend Pipe Steel
. & | To Riser,
L Retaining Wall 75 Conc. ° E®
. ~ @
Exponsion Material Diteh Pavt. Retaining %S (Span Or Dia.) . Steel Plate
/ Wall Ss Round Or Elliptical Pipe

20 mm @ Anchors With Nuts And Washers
165 mm Minimum Imbedment:
Hex Bolt:
Cast In Or Epoxy
Grout In 30 mm Hole
Chemical Anchor:
installed In Accordance With
Manufacturers Recommendations

SIDE VIEW

£ 51x5/x4.8
710 mm For 450 Pipe

95 mm For 600 & 750 Pipe

M8 mm For 900 Pipe
1320 mm For 1050 Pipe

50

e

™

Bars 200 mm Cirs. Each Way_|
/3 mm @ Bars, Pipes < 750 @
/5 mm @ Bors, Pipes 2750 @

~

Clip Angle ——| T
See detail i\
/

Steel Plate: —_

Coalin e
//\\R
D
6 / A 501
—&\ -
[
7
/

N\

1065 mm For 450 Pipe
1220 mm For 600 Pipe

="

1370 mm For 750 Pipe
1525 mm For 900 Pipe
/675 mm

For 1050 Pipe Vert Bars & Plate Holes

Symmetrical About € Pipe:
4 Bars For 450 Pipe

5 Bars For 600 & 750 Pipe
6 Bars For 900 Pipe

7 Bars For 1050 Pipe

[ Pive oia. | 0] 600] 750] 00 [i050]

[6rate trg) T 2226 |34 | 4 | 50 ]

Note:

FRONT VIEW

Guards to be constructed only at locations specifically

called for in plans. Guard, plate & clips, botts, nuts and
sleeves to be included in the contract unit price for Endwall

GUARD AT PIPE ENDS

Grate, KG.
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Remove Headwoll, Outside Wall And
Wingwall From Inside Face Of
Headwall Sufficient To Construct
Culvert Extention. Longitudinal
Reinforcing Steel/ To Be Cleaned,
Straightened And Extended Into
Culvert Extension. —_

\\i:\»" -7
-
- -
Exist. Construction Joint, AT

L
|
|

Exist. Box
Culvert

Box Culvert
L Extention

OUTSIDE WALLS-SINGLE, DOUBLE,
TRIPLES, & QUADRUPLE BOXES

600 Transition
ké_ee Connection Detail

CENTER WALL- QUADRUPLE BOXES

INTERIOR WALLS-DOUBLE & TRIPLE BOXES
INTERMEDIATE WALLS -QUADRUPLE BOXES

PLAN VIEWS
FLARED

Exist. Side S/ope/I
|

Length For Manuolly Estimated Or
Computerized Quantities ( Coding
And Printout Lengths )

Tie-in Length—.

Sheet For Standard Box Section
Extension )

SECTION AA

\\L<mp. Side Siope
P

—

1 L/‘?emove Portion Of

[}
I
[}
Exist. Wingwa//\q' : Wingwall Less Than
]

) 300 mm Below Side Siope.
i1
1
TTTTAd
il
SECTION BB

ENDWALL

r Culvert Extension ( Length Tobulated
On Orainage Structures And Summary

Longitudingl Reinforcing Steel in
Top Stab And Wall Relurn To Be

Cleaned, Straoightened And Extended

into Culvert Extension.

Remove Headwall
And Top Silab To
Beginning Of Radius

|

[ Remove Wall And Headwall
: ! To Construction Joint

|

Tie-In Length

Length For Manually Estimated Or
Computerized Quantities ( Coding
.eA,”ﬁ Printout Lengths)

Culvert Extension ( Length Tabulated
On Drainage Structures And Summary

Sheet For Standard Box Section

-

Extension )

QZ,AAA,

Box Culvert

£Exist. Box
A ' _Extention

QUTSIDE WALLS-SINGLE, DOUBLE,
TRIPLES, & QUADRUPLE BOXES

Y Jij
600 Transitio

r.LSee Connection

CENTER WALL- QUADRUPLE BOXES

INTERIOR WALLS-DOUBLE & TRIPLE BOXES
INTERMEDIATE WALLS -QUADRUPLE BOXES

PLAN VIEWS

¢
b | A
L et LA _f ********

S EE = S W |
et v v~ >

SECTION AA

Prop. Side Slope

iy ~
Exist. Side Slope "

Detail

SECTION BB

Existing
Walls

STRAIGHT ENDWALL

NOTE: The computerized printout for reinforcing steel does not include the
additional lengths needed for extension and overlaps or connections
to the horizontal reinforcement in the interior walls of double, triple
and- quadruple existing concrete box culverts; the cost for additional
reinforcement and the thickened concrete wall in the transitional
areq shall be included in the costs for constructing the tie-in.

Cost for removal and disposal of material from existing headwalls, wingwalls and the
top slab, and cost of cleaning, straightening and extending longitudinal reinforcing
steel shall be included in the cost for concrete and steel of the culvert extension.

For concrefe box culvert details, see Index No. 290.

CONNECTION DETAILS FOR CONCRETE BOX CULVERT EXTENSIONS

Remove Portion Of
Wingwall Less Thon
300 mm Below Side Siope.

Existing Headwall

i

600 Transition

i

Concrete Removal

e
T Remove Existing Center Wall Conc“refe And Cleon

CONNECTION AT CENTER WALL OF
QUADRUPLE CULVERTS

Bend Horizontal Bars To Meet Existing
inner Wall Reinforcement At Back Of

ROAD DESI

GN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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Paint Recessed.
Surfaces Black

Black Plastic Figures 75 mm in height as approved by the Engineer
may be used in liew of numbers formed by 10 mm "V" Grooves.
"V" Grooves shall be formed by preformed figures.

SECTION THRU RECESSED "V" GROOVE
TO FORM INSCRIBED FIGURES

}— ¢ Brigge cumert

Location Of Number-

it

The number is to be placed in the center of the top surface
of all bridge culvert headwalls.

For Bridge Number See Plan-Profile Sheel( s ).
TOP VIEW OF HEADWALL

BRIDGE CULVERT NUMBER LOCATION

|

: ( Bridge Culvert)
)

|

[

Normal Siab

Thickness—.

Additional Concrete
760 Reguired Only When
Normal Slab Thickness
Is Less Than 250.

. ‘ R
Te ey 8
3-25M Bars @ 95 Ctrs. 250,
For Entire Width Of Culvert
Slab. SECTION 8B
150 Uniess Otherwise 760

Shown In Plans.

25 L5_! L /Culverf wall

|

See Index 230

|- .
{ : : __H/ For Grate Detail

_Ai_l______ﬁ_

| |
G I
I

Culvert Wal /J 2-25M Bars 1200 long @ 95 Cirs.

3-25M Bors @

Near Bottom Of Siab Across
PLAN Each Corner OF Opening

INLET TYPE A GRATE

1315

i _{/—Narmal Slab Thickness

95 Ctrs. Additionol Concrete
For Entire Width Of ! I—Jﬁﬂj’“ Required Only When

Culvert Siab. Normal Siab Thickness
SECTION CC Is Less Than 250.
2-25M Bars 1200 Long @ 95 Cirs.
Near Bottom Of Siab Across 150 Unless Otherwise
Each Corner Of Opening ( Shown In Plans Cuivert Wall
I

SPR P i

o

Tor rore batat Ik
H | HST
S § O S | D
A 1
I —

Culvert Wal,

NOTE:

€ Median Ditch
PLAN
INLET TYPE B GRATE

1. Cost of SteelGrating to be included in cost of Box Culvert.
2. All steel shall be 30 mm clear.

INLET IN TOP OF BOX CULVERT

Use Exfra Bose When This
Dimension Is Less Thon 300 |

3.0
Bottom Base\ \

X V
Extfra Frangible Base Material

MY
300
I~ | Concrete Box Culvert

The cost of furnishing and installing extra frangible bose material shall be included in the cost of the Rax Culvert.

—

FRANGIBLE BASE

Use Extra Material Shown When
This Dimension Is Less Than 300 l 30
Bottom Base\ \1 \ - f

\Zﬂ’ ¥ w(
Coarse Aggregate l Filter Fabric

300

Concrete Box Culverf

The Contractor shall furnish and install coarse aggregate on filter fabric. The coarse aggregate shall be ploaced in 150 mm
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 90!-3 respectively. The gradation shall meet Section 90i-6, Grodes 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 Box Culvert.

ASPHALTIC CONCRETE BASE

NOTE: Extra base is required when cross box culverts are located on facilities subject to high speed fraffic (>80 km/h)
or high traffic volumes (>1600 ADT ) and the cover is within the range specified in the notation above.

EXTRA BASE FOR CROSS BOX CULVERTS UNDER FLEXIBLE PAVEMENT

STATE OF FLORIDA DEPARTLE“T OF TRANSPORTATION
ROAD DESIGN

MISCELLANEOUS DRAINAGE DETAILS

Nomes. Oates

Approved By
Designed By e Q :M z .
-
Drown By Stote Dranoge Engineer
Checked By Reviston No. Sheet No. ndex No.
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JUNCTION OF ROADWAY DITCH *
AND LATERAL DITCH

Do Not Construct Weep Holes In
This Area Or 1.5 Upstream

Ditch Grode
Ditch Grade

Holes
b PROFILE OF DITCH PAV'T AT LOCATIONS
SECTION AA OTHER THAN JUNCTION WITH LATERAL DITCH

THIH o

75 x 100 Weepg.J

.

i
i

)

.

it
f/;‘

[mmTmT
h Ditch Slope
1L b aar

*
Soil cement or misc. osphalt
will not be permitted for
this type of construction

e
Lo

75 x 100 Weep Holes —

JUNCTION OF R/W DITCH*
AND LATERAL DITCH

Front And Bock Slopes Vary
Ditch Width Varies 5

Normal Difch Elev.

8 |_

TYPICAL SECTION

One Row Of Staples
Each Edge Of Over/apg'w&f
Each Side Of Stops .
And On Quter £dges
At Not More Thon

450 Centers ( Typical )

150 Typ /‘00/)

Varies (7.5 Min. )
Lip (75 Rise} f

-
0. P L

0.00% ﬁ

Flow Line

15.0 Max.
Erosion Stops Staptes Not More Than 900 mm On Centers
/ Matting
3574 _ .
) 7 N 150 Min. Overlap
S G4 i
&
PLAN

LONGITUDINAL SECTION
Matting.

U Fo
B

E

Side Slope \/ Side Slope
/‘(/50 Overlap

L

SECTION

MATTING FOR DITCH

When Width Is Greater Than
1.2, Const. Weep Holes Half -

SECTION EE
3.0 3.0 | Standard Paved Difch 3.0 |
Sodded Difch | Paved Ditch | Sodged Difch
300 Deep 300 Deep 300 Deep
Pavement Sod J—“—’—
| \ ! E
: B
V4
- -

PLAN

Way Up The Side In Line With

30C ToC Vories Bottom Weep Holes

%ﬁﬁﬂ

Arc Length

Point A \'

MOOS

Normal Ditch Elevation

Weep Holes
Centered Arc
TO REPLACE: w d r No. Of Rows Length
(m) (mm) (m)Of Weep Holes (m)
1.8 Median Swale 1.8 70 5.8 0 1.8
/: 6 Front Slopes; /: 4 Back Siope
1.5 B.W. Ditch 3.0 200 5.8 2 3.03
1.2 B.W. Ditch 2.7 160 5.8 2 272
I: 4 Front Slopes & Back Slope Shoulder Point
1.5 B.W. Ditch 2.7 220 4.25 2 2.75 .
1.2 B.W. Difch 24 75 425 I(in center) 2.43 foadway Side Siope

ALTERNATE DITCH PAVEMENT
For use only where side slopes are [: 4 or flatter.
Point "A" and "B" are to be the same elevation and
should be used to locate the paved section.

Notes: All weep holes fo be 75 x 100 rectangle or 100 or 125 dio. circulor

ROADWAY SIDE DITCH

€ Difch Median——4

i
Sodding Or

Soddin ;
9 Ditch Pov't. Sodding

900 |_900_| 60 .

.0

SWALED MEDIAN
(No Weep Holes)

Shoulder Point

Roadway Side Slope

hole. 0.0/14 m3 (300 x 300 x 150 ) of No. 6 aggregate to be placed
under each hole. 0.10 m2 of golvanized wire mesh (&6 mm openings)
shall b. placed between the oggregate and the concrefe. Cost of
holes, aggregate and wire mesh fo be included in the cost of ditch
pavement.

WEEP HOLE ARRANGEMENT

| 2.0 |

Sod Or
Ditch Pavt.
: I/5O
600 Sod& \(%600 Sod
1.2 Std.

12.0 MEDIAN

/
DITCH PAVEMENT "y " 300 Excep??'or
Di ions |P Basis Of | Filter Fabric Velocit One Row 2,
imension. aymen asis elocity
Pavement Type P I Unit Estimate Type Range References & Remarks
Concrete 600| 150 | 75 M2 mé D-6 Low-High Section 524 of the Standard Specifications.
Miscellgneous Asphalt 6001 3001 /100 | MT 217 _kg/m? None Low -Moderate Section 333. When "X"= 0.3 To<I.5 Const.|Row (Centered)
Soil-Cement 600| 300| /100 [ m2 None Low Section I70. "X"= 1.5 To<Z2.4 Const. 2 Rows
Riprap ( Sand-Cement ) 600| 300| i00 M3 0.10 m3/m2 D-4 Low -Moderate Section 530. Grouting of joints required. tyve 2.4 To<4.0 Const. 3 Rows
Riprap ( Ditch Lining ) H2 m? D-2 Moderate -High Section 530 “X"< 4.0 To<5.5 Const. 4 Rows
"x"= 5.5 To 6.7 Const. 5 Rows 3
4.

PAVED DITCH END TREATMENT

GENERAL NOTES

Type of ditch pavement shall be as shown on plans,

. In concrete ditch pavement, contraction joints are fo be spaced at 7.5

meters moximum intervals, or as directed by the Engineer. Contraction
joints may be either formed ( construction joint) or tooled. No open
Jjoints will be permitted.

Expansion joints with 13 mm preformed joint filler shall be constructed af
all inlets, endwalls, and at intervals of not more than 60.0 meters.

. Lip at end of ditch pavement shall normally be located downstream of

D.P.1. or on fiatter grades where there is a decrease in difch velocily.

Toewalls are to be used with all difch paving. A foewoll is not required
adjacent fo drainage sfructures.

When directed by the Engineer, weep hole spacing may be reduced fo /.5
meters minimum.

6. For junction of R/W ditch spiliway and lateral ditch, sides of paving

o]

to be 300 mm high minimum.

. For difch pavements requiring filter fabric the fabric shall be ploced

directly beneath the pavement for the entire length and width of the
pavement. When weep holes with aggregate are used the filter fabric
sholl be placed below the aggregate to form a mot continuous with or
underlapping the pavement fabric. { See Index 199 for fabric type

and application ).

. Cost of plastic filter fabric to be included in the contract unit price.

for ditch pavement.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH PAVEMENT & SODDING

Namas. Dates Approved By ‘J
Designed By A ﬂ'{c (
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Sand -Cement Or

—
Rubble Riprap ™ 150 mm Fold Minimum

’_/— No Adhesive Above Here

300 mm

Geofextile

Note: Sodding quantities for each endwall
fo be determined by the designer from . .
this detail. 300 mm Bit. Coating On Face Of Concrete

(EXCEPT INDEX 250) STRAIGHT ENDWALL U - TYPE ENDWALL e
STRAIGHT ENDWALL INDEX 250 INDEX 26/

Sand-Cement Or
Rubble Riprap

300 x 50 mm Presure Treated
Nailed To Surface

Toe Of Siop
U - TYPE WINGS 45° WINGS NAILED OPTION
WINGED ENDWALLS FLARED END SECTION Note: Either option may be used unless otherwise called for in the plans.
INDEX 266 INDEX 270
GEOTEXTILE PLACEMENT AT CONCRETE STRUCTURE
SODDING QUANTITIES (m2 )
INDEX 250 INDEX 261 INDEX 266 INDEX 270
PIPE SLOFE SLOPE SLOPE ALL SLOPES
/12 | 1:3 | 1:4 1:6 te2f1:3] 0416 1:2]1:3]1:4]1:6
Size PIPES PIPES PIPES PIPES
2131l 3 213t+ 1213 / / / / / / / / ¥
300 12 13 15 19 g9
3751 16 18 20|19 |22 |25 |22 125128 |29|32| 36 |i#i3) 14 15 20 13 5 7 2] 10
450 | 18 20| 23| 2 |25 | 28|25 |29 |32 |33 |37 42 |12 (14)] I5 16 2! 14 15 9 24 10
525 0
600 | 22 | 25 |"29 | 27 | 31 | 36 | 32 | 37 i 42 | 42 | 49 | 56 |13 (i5)| 16 18 24 16 9 22 29 2
675 13
750 | 26 3 |36 | 3339 |45 [39 | 46! 53| 52|62 7l |5 tis)| 8| 2o 27 18 21 25 34 4
900 3 37 44 39 47 55 7 56 66 64 76 90 20 25 30 40 5 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
1050 36 | 45 |52 | 46 | 56 | 66 56 |69 8 76 | 93 1 ) 23 | &7 33 46 6 f0AD DESIGN
1200| 42 | 52 | 6/ 54 | 66 78 | 66 | 82 ! 97 9 |2 | 133 .| 25 30 37 51 18
ggg 48 1 60 | 71 |62 |77 [ 92 | 76 {95 | 4 | 106 | 132 | 158 g D/ TCH PA VEMEN T & SODD/NG
1650 21 -
1800 22 Homes Dotes | approved By
Desioned By
() Endwall With Baffles Orawn By HSD 08765 o T
SODDING Checked By { JBW/JVG 09/85 Revision No. Shest No. ncex No.
FH.M.A. Approveds  OT/07/75 94 2 of 2 28/




1.5.m Sidewalk With Buffer \—€ > 1.8 m Sidewatk Without Buffer
Symmetrical About € :T\ T: Symmefr/ca/ About € L T 130 5 Spa.@ 150 130 ~
Roadway || 11 o R
5 T T > R - 13 mm Expansion Joint Pipe ipr
5|% ‘r : 1 : : S|% Handrail T /T T Size | € Conc.-m3 (Sand Cgmenf)
{ 2|3 TRl ey 4 1 Anchor Bolts ———— 375 1 1450 L.74 0.84 |
3|9 al n 3% s 1 450 | 1600 1.98 .00
1] il It — >
sta TR 1 ] R T 600 1 1905 2.49 1.38
S oo i 5 JodioN I
515 ol 8 it 8 29 33
B I i : | [T Sidewak Jointi— = il R Mo 1 g
A
11 Ll x i £ 33 3 ¥ S§
l——Sidewalk Joint T N }‘} 3 ‘%",‘3 20 1 rpo~== Riprap-Half Plon Shown
NEE NS ] it ~
x i i 2 100 mm- s 8 88 8
S| L5 Typ. oo\ 1.5 Typ. © 45° Hounch 5 T S P
T —3 T o S se o o -t LAN
R t i = 200 S8 . O : ; Q For Bicycle Facilities
R Al T L_——| g% ~ 1010 Unsupported B _ For Bicycle i
uv: : | l ™|  Sidewalk %% § Edge 1450 C-230 _i c-230 ;4501 Facilities See . H’/ See index No. 520
- | i Y0 §-2\a Index No. 520 Standard Hondrail b
. | SECTION BB ™ SLAB REINFORCEMENT } & m A f e See Index No. 520 .
[——=——1 = —T_—.A——. = | —— Back Of Sidewalk
f = . L~ Standard . | 250
I ! i 75 Slab g } Handrail See Seal With Poured
§ |||| || ||H ||| || |H it Back Of Sidewalk 15M Bars 3 Hondr  e30  Rubber
5 J‘H )] R )
< ‘H Il“ | [L 0 e M /Sidewa/k S/dewa/k\‘ JIO‘ .
SUffer /5M Bars 40 Cover | : - ; |
aries 75 ;?:prap/ S//)opgsdsge?ﬁesr Z’fhan 1: 1.5 ! [ o wlx
SLAB SECTION pox e e 1™ L
( 1 i 5
450 1800 450—1 Symr(e rical About Centerline ) ’1 ﬁ 8 3
$2\a—For Bicycle Facilities B ~1— 300 M 100 Mi Sod-Siopes 1: 1.5 [
A 1w See Index No. 520 Y 5 Max. . n. Or Flatter { Sym. +
5 00 940 > Grading And Sodding About € ) Fﬁ&- 00, | Q
o . Q
i Standord Handrail L 1340 3 i(s]cf)i%cfézegf/k ________________ |
g 13 mm Exp. Matl. See Index No. 520 ! § The Engineer §L
Slab To S.W. \ I
1 I
¥ 1 600
2 [ c ¢
¢ B S
r—— ,,,\  — / ,,,,,, — T 1.5 m SIDEWALK SECTION AA
610 SECTION AA FRONT ELEVATION
200 ‘T /0/2 : 400_L400 Level With Slof Elevation ) Notes: I. Maximum pipe size shall be 600 mm diometer.
-~ TN T - {e_Sidewglk ( 21.8) {—Back Of Sidewalk 2. Grading back of sidewalk varies and shall be done as directed by the Engineer.
=‘O’O| I +3%|go*g l B 13 mm Exp. Mgﬂ ‘F o 3. Concrete quantities shown are for moximum woll heights, and shall be bosis for estimate and payment.
RO Vanes 1 4. Riprap quantities shown are for estimate purposes only. Cost of riprap to be included in cost of the endwall.
TS 1340 1
rﬁ - E75 5. Endwalls to be paid for under the contract unit price for Conc. Class I ( Enawalls), M3. Handrail to be
paid for under the contract unit price for Pipe Handrail, ( Material), Ml.
A A A —
‘—— A
FRONT ELEVATION — 300 Wax., 100 Min. SPECIAL CONCRETE ENDWALL
200 40 2 Grading And Sodding .
i 1340 2 Bock Of Sidewalk 600 Varies . .
2| As Directed By I Collar Proposed
Notes: 1. For additional details see Index No. 232. S| The Engineer ] . ‘ Main Line
2. Inlet to be paid for under the controct unit price for Inlets ( Difch ! Pipe
Bottom Type C Modified ), EA, Handrail to be paid for under
the contract unit price for Pipe Handrail, ( Material ), M.
2 1.8 m SIDEWALK
SECTION AA PLAN
600 x 600 x 75 Conc. Slab
INLET TYPE C (MODIFIED) '
— YARD DRAIN ITEM INCLUDES :

Proposed Conc. Tee

@ 375 mmx 375 mmx 300 mm Conc. Tee 1220 mm fong.
} ® One ( 1) Grate-Neenoh No. R-4030,

Phoenix No. P-1058, U.S. Foundry

Flow Lines Of Pipes To 600 Varies

Match Gutter Elevations

4' Sidewaik

— 1

~~——0.5 % _Min. Slope

__j__- No. 5605 or equivalent
Double 100 Pipe Ditch Botfom To Be Paid {:or To Be Paid Fory .. (3) 300 mm Conc. pipe 0 necessary. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
As Yard Drain As 375 Pipe ROAD DESIGN
0.03 m3 conc. for slab.
ELEVATION @
Curb And Gutter Notes: [. Yard drains to be located outside the R/W. Drainage area should not exceed 70 m2 (grate flow 0.003 m3/5)

Notes: I. To be constructed at locations as directed by the Engineer. 2. Yord drains may be consiructed at the option of the property owner as shown on the plans. BACK OF S/DE WAI-K DRA/NAGE

2. Either cast iron pipe or PVC rigid conduit, U.L. listed for direct sunlight exposure, Scheduie 40, may be used. 3. Cost of plugs and collars to be included in the cost for 375 mm concrete pipe. For coliar and

3. Pipe to be paid for under the contract unit price for either Cost Iron Soil Pipe ( Standard ) (100 mm ), MI or plug details see Index No. 280. NAMES DATES

. o . APPROVED BY
Polyviny! Chioride Pipe Culvert (100 mm ), Ml. 4. Yard drains to be paid for under the contract unit price for Yard Drains. Each. oes1omED BY 44% {;
ORAWN BY STATE DRAINAGE ENGINEER

SHALLOW DITCHES YARD DRAINS FPymm— REVISION MO, | SWEET No- THoEX M.
F.H.W.A. APPROVED: 05/Gi/75 9% lof | 282




Provide Approximately A Minimum Of 0.20% Grade On Gutter, Slightly Warping
The Surface Of The Median Pavement If Necessary, Within Limits OF The Median

I,z—t Public Rd. Or Crossover

|

Grade To Drain As Shown In The
Plaons Or As Adjusted By The
Engineer During Construction

Curb Or Curb And Gutter. Construct A Drainage Flume Or Flumes At The Point
Or Points Of Low Grade. See Details.

ri—— A
|
Prop. Pavt, —/l i

Median Width As indicated

- In Detail Plans

- -/ L

Prop. Median Pavt., Warp
Surface If Necessary To
Drain To Prop. Flumes.

/\

Slope To Approx. Match That Of Adjoining Pavt. { Breakover 0.02 Min., 0.05 Max. )<

Auxiliary Lane

/— Malch Surfaces

Runor’f\§

g Exist. Pavt. Or Superelevafed/ |

% [ Crown Line (Exist. Pavt.) Or Lane Line OF

! Superelevated Favi. ( Exist. Pavt. Or New 4-Lane Pavt.)

Provide Smooth Section Match Existing Graode g
I \;_,_/_ﬁﬂ_—ﬁ -

_L Medion J
i al

L Prop. Pavt.

Varies (1425 Typ. )

Vories (1425 Typ.)

] S

" Grade Established
in Detail Plans

SECTION AA

Min. Slope I: 100

Const. Ditch
To Drain

//”/:——Fﬂ,w To Drain

SECTION BB

(May Drain From Any Point Designated in the Plans Or
As Adjusted By The Engineer During Construction)

Const. Ditch

|
lg25 450 ngs l
|
|
|

~—1" Other Treatment Called
For In Plons

1.5 Wide Sod Unless
I
|
i
t
(
|
|

| —— € Medion

FLUME DETAIL

GENERAL NOTES

/. These details are to apply to projects which provide for the conversion of 2-lane
sections to 4-lane divided highway sections and for superelevated sections of new
4-lane divided highways. Layout above is illustration only. Cost of flumes to be
included in the contract price for Curb or Curb and Gutter. Sod fo be paid for‘under
the contract unit price for Sodding, M2.

2. Flumes fo be located in low point of noses and at other points as designated in
the plons. The locations may be adjusted by the Engineer during construction.

75 For Type A Curb
450 For Types E & F Curbs

225 For Types A & E Curbs
150 For Type F Curb

SECTION CC

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

MEDIAN OPENING FLUME

Homes Dates 1 approved By
Desiged By | CHR 03759 £ 1 Qg é
orawn 8y StSte Destan - Roadways

thecked By 2] 03/59 Revision Mo, Sheet No. ndex No.

FHWA. Approved:  03/20/75 94 lof | 283




Note: Set reflector plates on right hand curb
at bridge ends as shown. Plates to be
furnished by £.0.0.T. ond installed by the
confractor. Cost of installing plotes to
be included in the contract unit price for
concrete ditch pavement (75 mm thick ).

SECTION CC

150

£ Note: Spiilway to termingte as
directed by the engineer.

SECTION AA
A | ] A
L . J GENERAL NOTES
~ 1. This detail not recommended for grades greater

= thon 0.5% or discharges exceeding 0.85 m* m.
<
a
Q
- L
(%}
c (]
(G}
N 3
~J
<
2
[}
=
Profile Of Curb To 8
£ Match Curb At End B

Of Bridge. 20 8
2 l ESTIMATED _ QUANTITIES
} \. powels £ @ 450 cirs. (15 0) ITEM unit QUANTITY
Concrete Ditch Pavement (75 mm Thick ) me * 9.09
;7 Depress

Approach Slab

|

- N
Dowels to be included in the contract
unit price for concrete ditch pavement
(75 mm thick ).
BRIDGE ~— APPROACH SLAB

PLAN

* Quantity shown above includes pavement for 3.0 m "Length of Siope”.
For each additional meter of slope length add 0.96 m2.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CONCRETE SPILLWAYS
BRIDGE END SPILLWAY

Narmes Dotes Approved By
Dostoned 8y | CES 1250 a %,
Lured
Drown By State Droinoge Enginesr
P T 7251 | Revision wo. Sheet Mo. ‘rdex No.
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(e

v,/ Pavt? Shoulder
& SIS /
$ Shoulder Line 1500 Transition
h 3
B
o
qu
-

kS € Wediany / /J_
N
Jooo /500
' D
€ Medion
Varies Varies
E} (150 MIN. 2 |

SECTION DD

{. Spillway to be paid for as shoulder gutter.

2. If spillway empties into a shaliow or medion
ditch, the detail should be modified as necessary.

SECTION CC

DETAIL OF CONC. SPILLWAY AT END OF SHOULDER GUTTER
(TO BE USED WHERE INLETS, PIPES & ENDWALLS ARE IMPRACTICAL)

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CONCRETE SPILLWAYS
SHOULDER GUTTER SPILLWAY

Names Dates Approved By
Dealgned 8y
Drawn By g s

-t By Revision Ko, Sheet No. ndex No.
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GENERAL NOTES

. Pipe shall be any of the optional types permitted in Section 443 of the Specifications
unless otherwise restricted in the plans. Dissimilar types of pipe will not be permitted
—— — in a continuous run of pipe.

_\ - . I ays .
— 2. Concrete pipe shall be placed with the slots positioned on sides.
Bituminous Coating ( Field App/ied)\_

/-ln/er Or Manhole [ Inlet With Sump Shown )

Coupling Band 3. Alignment joints are standard { gaskets not required ).

Jog / Fitter Fabric Envelope Recorrugation of metal pipe ends not required.

s 4
/m 4. The coniractor may submit other methods of providing slots having equal or greater area
Typical Location of opening, for approval by the Engineer.

For Bottom Siab 5. Filter fabric sholl be Subsurface Drainage type meeting the requirements of Section 985.
( Without Sump All filter fabric joints shall lop @ minimum of 300 millimeters.

-

= ———————— 6. The standard cross section shall be constructed unless other section( s ) described or
detailed in the plans.

|
No. 4 Coarse Aggregate

2400 Nons‘loﬁed Pipe i Slotted Pipe 2
T

~

. For supplemental detfails see Index No. 280.

The contractor shall take the necessary precautions fo prevent contamination of the
trench with sand, silt and foreign materials.

9. The 300 mm diometer weep hole shall be eliminated, when the bottom of the inlet is
below the normal water table, unless otherwise shown in the plans.

- @7” /0. French drains following the fypical cross section shall be paid for under the contract
] l unit price for French Drains, MI. The unit price shall include the cost of pipe,

pipe plugs, pipe fittings, coarse aggregate and filter fobric in place, and the
METAL PIPE @ 6 mm Go lvonig ?:/gf:gvz;fe /Zapff cost for trench excavation, backfill and compaction. The unit price shall aiso include

No. 4 Coarse Aggregate
Filter Fabric Envelope ~

1200

©

Perforated Pipe 2400 Nonperforated Pipe
P

Weep Hole
Paid For As French Drain 1300 qu.:

Paid For As French Drain

Sump
Depth Varies (1200 Std.|)

%

e the cost for disposal of surplus excavated materiols and cost for restoration of pavement
For Additional Sump Botfom 1 removed or damaged by french drain construction, but shall not include payments for items

Information See Index 20I. i& ™~ No. 4 Coarse Aggregate 600 x 600 x 600 paid for elsewhere.
French drains with a significantly different cross section shall be paid for under the

contract unit prices for separate items as follows:
LONGITUDINAL SECTION (a) Slotted or Perforated Pipe Culvert, Mi. Unit price

shall include cost for pipe, pipe plugs and fittings in place.

(b) Ballast Rock ( French Drain Aggregate ), M3. Unit price shall include cost
for coarse oggregate in place, and cost for trench excovation, backfill and
compaction. The unit price shall also include the cost for disposal of surplus
excgvated materials and cost for restoration of pavement removed or domoged
by french drain construction, but shail not include payment for items paid for
elsewhere.

tc) Plastic Filter Fabric { Subsurface ), M2. Unit price shall be
for cost of fabric in place. Quantity shall be determined by plan neat dimensions
of the fabric envelope.

DESIGN NOTES

Filter Fabric

v v T T
\ \ 7 1. Pipe invert should be af or above the water table whenever possible.
\ \ Overiap / 2. French drains with minor dimensional changes or otherwise different from the standard
300 / cross-section shall be either described-or detaited in the plans.
\ \ Min. / French drains with significantly different cross-sections shall be defailed in the plans.
¥ o Steel, Cast Or Ductile Iron Sleeve. o o
. . 150 N
Filter F ! A
\ Only Cast Iron And Ductile Iron E’;V:'/;peabnc T< Min. (;\)b
Sonitary Sewer And Cast Iron, \ ) ~
\ Ductile Iron Water Mains, v §/
&8 And Steel Water Mains Will Be y
Allowed To Pass Directly Through \

N
French Drain ( Without Sleeve ). % ‘/
Utility Pipe T ——|— %
\ No. 4 coorse _A | & /

Aggregate
\ d@’/‘ \ a

2 ]

300 Pipe 0. D. 300
Std. Std.

150 %
\ {Min.)

600 Std.
-

ROUND PIPE SHOWN ROUND PIPE SHOWN
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
UTILITY PIPES THRU FRENCH DRAIN MINIMUM CROSS SECTION (ENLARGED ) ROAD DESIGN

FRENCH DRAIN SYSTEM FRENCH DRAIN

Names Dotes Approved By
Designed By uPS 09/83
Orawn By RWR 09/83 State Dronoge Enginesr
Checked By EGR 09/83 Revision No. Sheet No. ndex No.
FHM.A Approved:  K/06/83 9% /of 2 28 5




€ Of Siots

375-750

€ Of Siots
€ Of Slots

150

i

SIDE VIEW

SECTION AA

OPTION A - ROUND PIPE

Stot

€ Of Siots

6t 1
Stot

SECTION BB

ELLIPTICAL PIPE

Siot Cut

Pipe

Size Opecmng

Min. | Max.

250 | 300

365 x 575

490 x 770 | 350 | 400

610 x 960
730 x 1150

350
500
500
500

400
550
550
550

855 x 1345

975 x 1535

A
\1 ‘

ELLIPTICAL FIPE

Slot

A curved cut is acceptable
provided the confrol dimension
is maintained ( Typical For
Elliptical & Round Pipe )

SLOTTED PIPE OPTIONS

ROUND PIPE
Slot Cut
cie [
Min. Max.
75| 300 | 350
450 | 300 | 350 \ -
600 | w0 | 50 \‘\\ \I' _ R “ ROUND PIPE SHOWN
ST PICTORIAL VIEW
750 | 400 | 450
900 | 550 | 600
1050 | 550 | 600
1200| 550 | 600
1350} 606 | 650
1500 600 | 650
1650 | 600 | 650
1800 500 650 6/5 For 2.45 Joints Of Pipe
762 For 3.66 Joints Of Pipe
|——> A
Slot i oy IR e el b et :’
Slot Siot ~ ~ g ~ A“ ~ _u—__ _—:’—ﬁ-ﬁ o _:
N J h isi0 3 |
~— HF--———— oo L
La
ROUND PIPE
SECTION AA SIDE VIEW
OPTION B - ROUND OR ELLIPTICAL PIPE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

FRENCH DRAIN

[ Dotes Approved By

Designea By

Or own By tate Drofnage Engireer
crcied By Revision Na. Sheet o ndex Mo,
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450 Std.

TYPE I

Coarse Aggregate

Fine Aggregate et

L B .
b} Underdrain Pipe “ Underdrain Pipe
o 8
0 @
o
wy

. Min.

:'.;F 75 Std. e F75 Std.

{=— Filter Fabric
Envelope

750 Std.

| 600 Std.
L

TYPE IT

Varies: (1: 2 Max. )

g

m

300 Desiroble Mini

( 0 Absolute Minimum

No. 5 Or No. 57
Coarse Aggregate

Fine Aggregate.

Fiilter Fabric
Envelope

LOWER LIMIT

Design Water —
Table

Varies (1200 Std.)

75 mm Of No. 5 Or No. 57 Coarse Aggregate

No Filter Fabric

Ditch Or
Basin Botfom

300 Desirable Minimum
O Absolute Winimum

Design Water
Table

No Filter Fabric

Ditch Or Basin Botfom

1 75 Std.

Optional Trench Side

No. 5 Or No. 57
Coarse Aggregate

605 Min.

TYPE Y b

Fine Aggregate

/
! Fiiter Fabric

/7, Envelope
/

/
7~ Underdrain Pipe
/

300 Desirable Minimum
O Absolute Minimum

vy

Fine Aggregate

450 Std.

| ——1 Coarse Aggregate

— Filter Fabric
Envelope

TYPE I

Vories: (1: 4 Std. ) (/: 2 Max. }

No Filter Fabric

75 mm Of No. 5 Or No. 57 Coarse Aggregate

Crown To Maich
Ditch Or Basin Bottom

Ditch Or
Basin Bottom

Fine Aggregate

Level Line

UPPER LIMIT

75 mm Of No. 5 Or No. 57 Coarse Aggregate

Design Water Table

UNDERDRAIN

3l

4. Underdrain Type I, I, Il and ¥ shall be in accordance with Section 440.

© ®

" may create chemical clogging, the use of an inert material and/or elimination of the filter fabric

DESIGN NOTES FOR UNDERDRAIN

The type of underdrain should be selected to meet design water removal rate and soil conditions.
Caution is prescribed in the use of these fypical sections since special designs may be required
to satisfy project conditions.

Type I underdrain is intended for minimum water removal conditions.

Type I underdrain is infended for moderate water removal conditions. Where reactive conditions

may be necessary.

Type IO underdrain is intended for maximum water removal conditions. The filter fabric separation
is required between the coorse aggregate or fine aggregate including those described in general
notes 2 and 3. Design note 3 applies for reactive conditions.

Type ¥ underdrain is infended for use in detention bosins and other locations which require a
filtration system. Type ¥a is recommended and Type Xb should be used only when Type Mo is
inappropriate. The standord fine aggregate specified for Type X underdrain conforms to filiration
gradation requirements of Chapter I7-25.025 F.A.C..

The designer should evalugte whether a filter fabric envelope is required eround underdrain
Types I, and I When required, fabric shall be specified in the plans. Fabric to be

paid for separately.

GENERAL NOTES FOR UNDERDRAIN

The underdrain pipe shall be either 100 mm smooth or 125 mm corrugated tubing unless otherwise shown
in the plans. The size to be furnished will be bosed on the nominal internal diameter of a
pipe with a smooth interior wall. Except when prohibited by the pians, the special provisions
or this standard, pipe with a corrugated interior wall may be provided based on the following
size equivalency.
100 mm smooth interior equivalent to 125 mm corrugated interior
125 mm smooth interior equivalent to 150 mm corrugated interior
150 mm smooth interior equivalent to 200 mm corrugated interior
200 mm smooth interior equivalent to 250 mm corrugated interior

Fine oggregate shall be quartz sand meeting the requirements of Sections 902-4 of the
Stondard Specifications.

Coarse aggregate shall be gravel or stone meeting the requirements of Sections 901-2 or 90/-3
respectively. The gradation shall meet Section 30!-6, Grades 4, 467, 5, 56 or 57 stone unless
restricted in the plans.

Filter fabric sholl be Type D-3 (See Index No. 199 ).
When corrugated polyethylene tubing with slots or 360° perforations Is used in conjunction with
fine aggregote, a filter fabric sock meeting Section 948-5 js required.
For standard location details, see Index No. 500. Special locations require location details in the plans.
All Filter fabric joints shall overloap a minimum of 300 millimeters.,
Underdrain outiet pipes shall be constructed in accordance with the outiet pipe details and general
notes for Edgedrain, Index No. 287. Outlet pipes are to be 100 mm diemeter uniess larger
pipe sizes are specified in the plans. . .
Pay Item shall be based on the size of the smooth interior products. The contract unit price for
Underdrain, M!, shall include the following components for each underdrain type as follows:

Type I: Pipe, sock ond oggregate.

Type II: Pipe, aggregate and filter fabric envelope.

Type II: Pipe, aggregates and internal filter fabric envelope.

Type X: Pipe, aggregates and internal filter fabric envelope.
External fitter fabric envelopes, specified for underdrain Types I, II, and ¥,
shall be paid for separately under the contract unit price for Plastic Filter Fabric ( M2 ).
The contract unit price for Underdrain Qutiet Pipe (100 mm) Mi, shall be full compensation for removal
of existing shoulder pavement, trench excavation, pipe and fittings, hardware cloth, stubbing into existing
inlets and paved ditches, restoration of ditch pavement, backfill in place and disposal of excess materials.
Concrete apron shail be paid for under the contract unit price for Conc. Class I(Miscelianeous ), M3.

Sodding shall be paid for under the controct unit price for "Sodding, M2,
Shoulder pavement shall be paid for under the confract unit price for Asphatic Concrete Type S, MT.
Tack coot shall be paid for under the contract unit price for Bituminous Material ( Tack Coat ), LI.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

UNDERDRAIN

NAMES DATES 1 APPROVED BY ' ! a , :
DESIGNED BY EGR 20785
ORAWN BY HSD 0/85 TATE GE_ENGIMEER
cHeCKkED @Y EGR 20785 REVISION NO. SHEET NO. INDEX MO,
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GENERAL NOTES FOR
CONCRETE PAVEMENT SUBDRAINAGE

L 5 - —}

Outiet Pipe For Counter Drain {: 4 Siope
In Sag Vertical Curves
A g verfical tu Varies ( To Exist. Shidr. Pavt. ) 600 148 Stope

Existing Shoulder Pavement (Var'es) \\\\
N />\\
! - N __3 100 Dia. Outiet Pipe

Exist. Concrefe { Nonperforated ) 12 Pive B L
B | — 600 Single Pipe - : ipe eve/| or i: 4 Slope | B

Pavement - 300 Edgedrain Width Length Varies |
T 1
_%l——u—% \ t 900 Double Pipe /: 2 Pipe Bevel For I: 6 Slope 1

/”_I_:,::,__a _ = _ b N Concrete pavement subdrainage shall be placed on the low side of ramps of crossroad
————————————————————————————————————— = — terminals.
Type S Asphalti

Concrete

600

Double Pipe At

No trench greater than 610 mm in depth will be allowed overnight. Trenches shall be
barricaded at all times.

o

Concrete pavement subdrainage shall be constructed adjacent to the low edge of the roadway
pavement and under travel laines, auxiliary pavement and shoulders, as called for in the plans.
When the low edge shifts between oufside ond inside edges of pavement the concrete
pavement subdrainage shall extend I5.0 m beyond and begin 15.0 m before the flat point

{ 30.0 m overlap ).

300 Centers. Single Pipe Shown

Double Pipe)

*\ € Outlet Pipe(s) (Single Or

Trough For I: 6 Slope
3. Concrete pavement subdrainage shall be constructed on a grade parallel with the edge of

Trough For I: 4 Slope pavement profile, except on profiles flatter than one-tenth percent (0. I0% ) the concrete
pavement subdrainage shall be constructed on o grade of one-tenth percent (0. 0% ).

(See Note No.7) /— Sod S

100 Dia. Qutiet Pipe ( Nonperforated ) Perimeter Sod 600 4. Immediately prior to placing the filter fabric the entire vertical face of the concrete
Length .Varies 3.9 m2 Fori: 4 Slope 600' pavement shall be cleaned to remove adhering base material and s0il.
For I: 6 Slope

4.6 m?2 Forl:6 S
or Stope 600 5. The Contractor shall devise a procedure for holding the filter fabric in position on the
C/GSSI. Concrete For 1 4 STone vertical face of the trench. The procedure must be approved by the Engineer prior
150 Thick (0./5 m3 - I: 4 Slope ) : P - to placement of the draincrete.

. . (0.19 m3- 1: 6 Slope ) -
Slit Filter Fabric /_ Sod ﬂ/ ' 6. The upper end of each separate run of the concrete pavement subdrainage pipe shall

Type S Asphaltic Concrete—

e

600

(115 mm Cross For Outlet Pipe) be capped.

M

7
"\¥ 45° Elbow Or £ mm Bend 7. Outlet pipes shall be constructed at ¢ moximum of 150.0 m intervals. Elbows ory
| L PLAN _ OU TLET P/PE APRON bends shall be used to connect the outlet pipe to the concrete pavement subdrain pipe.

The elbows or bends shall be of the same material s the outlet pipe but compatible with

the pipe.
When directed by the Engineer, outlet pipes shall be stubbed into existing inlets or into
existing ditch pavements at an elevation 150 mm above the inlet flowline or difch bottom.
Concrete apron and bordering sod are not required for stubbed outlets, but replacement
sodding will be required at trenches for pipes sfubbed into paved ditches.
In sag vertical curves separate outlet pipes for concrete pavement subdrains from opposite
directions shall use a single apron unless otherwise shown in the plans or otherwise
directed by the Engineer.

A

N

End 100 Dia. Special
Perforated Pipe

I+ 2 Bevel Backfill around outlet pipes shall be of cohesive soils, draincrete will not be permitfed.

ALIGNMENT OF OUTLET PIPE & d .
: Trough Slope Shall Match Outiet Pipe Slope 8. Existing paved shoulder that is removed for the construction of outlef pipes shall

/-@Q/ be replaced with Type S osphaitic concrete at the rate of 27/ kg per square meter.

9, The confract unit price for Edgedrain Outiet Pipe (100 mm) MI, shall be full compensation for
removal of existing shoulder pavement,trench excavation, pipe and fittings, hardware cioth,
stubbing into existing inlets and poved ditches, restoration of difch pavement, backfill in
place and disposal of excess materials.

100 Dia. Outlet Pi,
( Nonperforated ) Class I Concrete (150 Thick)

Ditch Bottom

1+ 4 SLOPE

Sog

Varies ( 300 Min.) ( See

Hole Pattern Dupliicated On I: 4 Detail Above )
M Top Side Of Pipe

\ ‘

/3 mm Galvanized Hardware Cloth
Trough Slope Shall Match Outlet Pipe Slope

/

100 Dia. Outlet Pipe

( Nonperforated ) Ditch Bottom

Class I Concrete
(150 Thick )

[: 6 SLOPE

Hole Pattern In Accordance STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

’ > Wit Standard Specification. ROA GN
/"\j i The Standard Speciricatiens SE C TION S BB d: 535 mm std. for grassed ditches less is acceptable to provide L
" 150 mm std. for paved ditches [minimum 0.1% cutlet pipe slop CONCRETE PA VEMENT
HOLE PATTERN 100mm  EDGEDRAIN SUBDRAINAGE

SUBDRAINAGE PIPE EDGEDRAIN OUTLET T ey
ST T R S Y W /T

Cnecked By | HMD/WPH 10734 | Revislon Mo, § Sheet No. ] Index No.

F.HN.A. Approved: 94 lof 3 287




At The Contractor's Option This
Areo May Be Constructed Of
. Optional Base Material Or Special
Stabilized Subbose At No Additional
Compensation
- Overiap Fiiter Fabric 150

T

-

450 -
Sealed Longitudinal Joint-. [.,,,, - '7*/—-'

F‘ Tied Longitudinal Joint

Full Depth Concrete
Shoulder Pavement
( Depth Varies)

Sealed Longitudinal

Joint 150

_——— Asphalt Pavement [

- Overiap Filter Fabric 150

V4

/”'\f - Optional Bese

Concrete Pavement

iol
( Depth Vories } 150mm_Specio

- Stabilized Subbase

150 mm Special
Stabilized Subbase

Special Select Soil ——.

150 mm Special
Stabilized Subbase -

"/\‘,

~

150 mm Special
Stabilized Subbase

Special Select Soil

“Special Select Soil~

N

250 min.

b—— Filter Fobric Type D-3 (See Index 199 )

[— 100 Dia. Speciol Perforated
Pipe ( Noncorrugated Or Smooth

Special Select Soil

L—— Filter Fabric Type D-3 (see Index /199)

[—— 100 Dia. Special Perforated
Pipe ( Noncorrugated Or Smooth

250 min.

Cut To A Neat Line
Removal Of Shoulder

Exist Concrete Pavement —-.

Top Of Filter Fabric:

50 mm Below Botfom Of Pavement —

For Cement Stablized. Soil Cement
And Econocrete Subbases;

50 mm Above Bottom Of Pavement
For Other Subbgses.

T

el

Lined Corrugated Only )
See Sheet fof 3)

ASPHALT SHOULDERS

NEW

Before

Pavement \

300

- Shoulder Joint Seal
Index No. 305

- Type S Asphaitic Concrete
Tack

le—— Filter Fabric
Type D-3
(See Index /199)

.

(/00 Dia. Special Perforated
Pipe ( Noncorrugated Or
Smooth Lined Corrugoted Only )
See Sheet /of 3

REHABILITATION

CONCRETE TRAVEL LANES,
SHOULDERS, AND AUXILIARY PAVEMENT

CONSTRUCTION

Nomes Dates Approved By
DRAINCRETE SUBDRAINAGE o] o | o 4 A WeTenro
Checked By | HMD/WPH 10794 | Revigion No. Sheet o, oo Mo
Nof fo scale F.H.¥.A. Approved: % 2 of 3 287

Lined Corrugated Only )
(See Sheet /of 3)

NOTES FOR DRAINCRETE
PAVEMENT SUBDRAINAGE

/. The contractor shall confine the construction of draincrete edgedrain fo on area in which
the entire operation can be carried out in five (5} work days, unless another constsruction
period is called for in the plans, with sufficient time allowed for the draincrete fo set beford
placement of the pavement.

METHOD OF PAYMENT
NEW CONSTRUCTION:

1. Payment shall be full compensation for trench excavation, disposal of excess materials, filter
fabric, pipe and fittings, and barricades necessary for concrete pavement subdrainage
construction. Payment shall be included in the cost for Base Asphalt Treated Permeable base,
M3, Concrete Treated Permeable Base, M3.

Payment for outlet pipe shall be in accordance with General Note 9, Sheet [of 3.

FOR REHABILITATION:

1. The contract unit price for Edgedrain { Draincrete ) Mi, sholl be full compensation for
removal of existing shoulder pavement, trench excavation, disposal of excess materials, fiiter
fabric, draincrete edgedrain pipe and fittings, draincrete, and barricades necessary for
edgedrain construction.

Payment for outlet pipe shall be in accordance with General Note 9, Sheet | of 3.

Concrete apron shall be paid for under the confract unit price for Class I Concrete
( Miscellaneous ), M3.

Sodding shall be paid for under the contract unit price for Sodding, M2.

Shoulder pavement shall be paid for under the contract unit price for Type S, Asphatic
concrete Type S, KG.

Tock coat shall be paid for under the contract unit price For Bit Mat! ( Tack Coat ), LI.
Shoulder joint seal shall bé paid for under the contract unit price for Pavement joint or, Mi.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CONCRETE PAVEMENT
SUBDRAINAGE




450 mm 3 R
Tied And Sealed Longitudinal Joint

{see Index No. 305) Tied And Sealed Longitudinal Joint
Concrete Pavement ( see Index No. 305)

450 mm ‘

o o \ 100 mm ATPB or CTPB

20 mm  __F
Type S-IT

150 mm
\4

Filter Fabric

oS
RN

300 mm /50 _mm $ Stabilization

Stabilization

N

Stabilization o
B o
WO
g 8
[ WO
0y
CONCRETE TRAVEL LANE, SHOULDERS, AND AUXILIARY PAVEMENT g S fitter Fabric Type 0-3 (See index 199
JL P /00 Dia. Special Perforated Pipe
100 mm 100 mm ( Noncorrugated Or Smooth Lined
Corrugated Only ) ( Electrical Grade Only for ATPB )
300 mm See Sheet/of 3

450 mm

Sealed Longitudinal Joint
Sealed Longitudinal Joint (see Index No. 305)

Type S Asphalt (see Index No. 305}

|l ] 50 mm
150 mm % . %

4!
Optional Concrete Pavement 50_mm i
Base

Concrete Pavement

Type S Asphalt GENERAL NOTES FOR MONOLITHIC EDGEDRAIN

Optional Base (NEW CONSTRUCTION )

1. The contractor shall confine the construction of monolithic edgedrain fo an area in
which the entire operation can be carried out in {5) work days, unless another
construction period is calied for the plans.

L %O ?&:o\m mm ATPB or CTPB @

P \Wo &% @ Af The Contractor's Option This
ifter faoric Area Moy Be Constructed Of Optional
2 mm =&o =& Base Material At No Additional
Stopitizoti Type S-IT Compensation.
abilization
300 mm somm | 65% 8% - METHOD OF PAYMENT
Stabilization o o Stabilization
,/ NEW CONSTRUCTION
@5 @ - 1. Payment shall be full compensation for trench excavation, disposal of excess materials,
E@O filter fabric, pipe and fittings, and barricades necessary for concrete pavement subdrainage
o Wo construction. Payment shall be included in the cost for Asphalt Treated Permeable base,
3 M3 or Cement Treated Permeable Base M3.
€ @ .
g Payment for outlet pipe shall be in accordance with General Note 3, Sheet | of 3.
o @ ™~ Filter Fabric Type D-3 ¥ pip
b
EY Wo (See Index 199)
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
L ____ /00 Dia. Special Perforated Pipe ROAD DESIGN
— { Noncorrugated Or Smooth Lined
ASPHALT SHOULDERS i
Corrugated Only ) ( Electrical Grade Only for ATFB)
10 o 0 Corgored ooy g CONCRETE PAVEMENT
300_mm SUBDRAINAGE

Nomes. Dates
Oosligned 8y HUD 0794

Approved By

MONOLITHIC SUBDRAINAGE e L e

Not To Scale F.HW.A. Approved: 9% Jof 3 287
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Left Front Wing

Vatid Angle

Valid Angie

Left Back Wing

225

DETAIL "G"

DIRECTION OF
STATIONING

€ cuwert

Headwall Vatid Angles
(See Notation Right)

=3

NOTE:

Right F ront Wing

Vaiid Angle

F Within these limits the top surface of the
Wingwalls shall be level.
FE Within these limits the top surface of the
Wingwalls shall be stoped .

Headwall Valid Angles

NOTE: Hegdwalls with skew angles between 5f and 129 require speciol
design authorization, Other design options should be considered.
Contact the District Drainage Engineer to obtgin authorization.

e Valid Angle
N =3
N , PN
—/ NOTE: All Headwall and Wingwcll Skew Angles are . N
F AN clockwlse from the direction of stationing, /k Right Back Wing
meosured in degrees from a line ,’
/\ 1357 perpendicufar lo the centertine of culvert. 225" \‘7/ 135
180 PLAN e
HEADWALL AND WINGWALL ALIGNMENT
Culvert Skew
(Skew Left Shown)
For Headwall Skew And
Wingwall Skews See
Detail Upper Left
DETAIL "H"

SKETCH 'A"

NOTE:For Culvert Skew see Roadwoy Plans.

Constructlon Joint In
Footing permitted.

Front Tip
(

CULVERT ALIGNMENT

s

€ Exterior Barreiwall

Front Tip Height

Wail Height

Designs for box culverts under this Index are 1o be
produced only by computer analysis, utilizing the
program named PSTON55. Designs under this

index are fo be /imited lo the live foads and
dimensional restroints shown in the Generol Notes

of this Index and fo the flilon the barrefis)as
shown In the roadway pians. It is the construction
Contractors responsibiiity to provide for

suppporting construction loads that exceed

the above loadings.

Al
L
For Headwall Skew And
Wingwall Skews See
Detall Upper Left
A2
DETAIL 'J"

Limits of sloped top surface
Construction Joint

(See Detall B)

Front Tip

Bors K. Front Tip Helght

450 min.)

NOTE: Construction Joints in wingwalls ond footings are located

as follows: For non—skewed wingwolls they are located

ad Jocent tg the exterior face of the exterior barrel woll ,

when the & of wingwalland & of the exterior barrelwoll resuils in
an acute angle see Left Front Wingwoll above and when the

angle Is obtuse see Left Back Wingwall gbove.

PART PLAN SHOWING WINGWALLS AND THE LOCATION
OF CONSTRUCTION JOINTS

END ELEVATION
OF CULVERT

NO