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This document was promulgated at an annual cost of § 18.67 per copy to
provide standards and criteria for the design, construction and main-
tenance of highway transportation facilities by governmental agencies,
consultants, contractors and the citizens of the State of Florida.
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REVISIONS
ROAD DESIGN STANDARDS
1987
INDEX SHEET
NUMBER| NUMBER DESCRIPTION
103 lofl Typographical corrections.
105 1of1l Map for seeding zones and detail for sodding pattern added.
Shoulder reworking 1imits and shoulder build-up 1imits better definined.
201 2 of 5 Detail for ‘Temporary Drains For Subgrade And Base' added. Flow channel subheading deleted.
3 of 5 General Note No. 1 revised and No. 5 added. 'Temporary Drains For Subgrade And Base' detail deleted.
485 of 5 New sheets identifying change for thin wall and slab precasting (4-grate Type H option added).
205 4 of 4 'Structural Review' notations modified.
217 1ofl Bottom slab reinforcing steel realigned. Section BB labeled,
218 182 of 2 New sheets. Grate widened. Upper part of box redesigned. Bottom slab reinforcing steel realigned.
220 1 of1 Bottom slab reinforcing steel realigned.
230 lofl Spacing changed in bottom slab reinforcing steel. Wall steel realigned.
231 1 of 1 Bottom slab and wall reinforcing steel realigned.
232 1of 4 Bottom slab and wall reinforcing steel realigned.
3 of 4 Case I identification added.
4 of 4 New sheet (Top conversion on existing structures 'Cases II & III'. Notes for Cases I, II & III).
233 1ofl Spacing dimensions added to bottom slab reinforcing steel; wall steel realigned in Inlet Type F.
Spacing revised in bottom slab reinforcing steel; wall steel realigned in Inlet Type G.
234 1 of 1 Upper wall reinforcing steel modified.
235 1ofl General Note No. 5 revised.
251 182 of 2 Headwall clearance dimension added.
252 142 of 2 Headwall clearance dimension added,
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REVISIONS
ROAD DESIGN STANDARDS
1987
INDEX SHEET
NUMBER | NUMBER DESCRIPTION
253 1&2 of 2 Headwall clearance dimension added.
255 l1ofl Headwall clearance dimension added.
260 1of1 General Note No. 3 revised.
261 1 of 3 General Note No. 4 revised.
270 1ofl General Note No. 5 revised.
272 1 of 6 "Notations for 5 1/2" concrete slab added.
2 of 6 Notations for 5 1/2" concrete slab added. Joint revised to detail rerolled ends.
3 of 6 Notations for 5 1/2" concrete slab added. Joint revised to detail rerolled ends. Quantities for 3" concrete slab partially
revised. Saddle slopes revised.
4 of 6 Notations for 5 1/2" concrete slab added.
5 of 6 New sheet added (Tables for 5 1/2" concrete slabs).
6 of 6 General Notes Nos. 3 and 11 revised.
273 283 of 6 Joints revised to detail rerolled ends.
280 2 of 3 Class I concrete notations added. Perforated steel plate added to 'Guard At Pipe Ends' detail .
3 of 3 Railroad name change. 'Method For Setting Limits Of Variable Front Slopes At Drainage Structures' drawings improved.
282 l1ofl Pay item changed for ‘Shallow Ditches' detail.
285 1of1l Filter fabric envelope notations changed or added and weep hole notation added. General Notes Nos. 1 and 2 revised.
286 1 of 2 Filter fabric envelope notation added to Type II underdrain. General Note No. 6 expanded.
2 of 2 New sheet (Draincrete; underdrain).
290 1-4 of 5 Replots with drawing improvements. Sketches 'A' and General Notes deleted.
5 0of 5 New sheet (Culvert skew; independent headwall and wingwall skew options; miscellaneous details; and, General Notes).
295 1ofl General Note No. 2 revised.
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B REVISIONS
ROAD DESIGN STANDARDS
1987
INDEX SHEET
NUMBER NUMBER DESCRIPTION
500 1of1 Rural crossovers under 'Median Stabilizing Details' revised. Subheading under ‘Removal of Plastic Material' details and
'Removal and Disposal of Plastic Materials' expanded. '
|-:10 1 of 2 "Design Superelevation Rates' table expanded and General Motes Nos. 1 and 2 deleted.
511 2 of 2 Notation under superelevation table revised.
513 1 ofl A1l weak mixes deleted. A1l multiple Tistings of Type S-III deleted. Pavement thicker than 6" deleted. General Notes No. 4
added.
520 1 of 1 Embedment details and Note No. 2 for 'Concrete Steps' detail revised.
525 1 of 5 Z-length added to 'Detail A'. Mainline-ramp pavement thickness transition detail added. 'Single-lane ramps' designation
added to sheet.
2 of 5 Ramp-mainline pavement thickness transition detail added. General Notes Nos. 1, 2 and 3 revised. 'Single-lane Ramps'
designation added to sheet.
3of 5 New sheet (Two-lane ramps).
4 of 5 - Acceleration and deceleration lane designations added. Shoulder transitions added to ramps. 'Expressway Ramp Terminals'
designation added to sheet.
5 0of 5 Notations updated to 1984 AASHTO (Green). Detail grouped under identifying subheadings.
560 1 of 8 ‘Note No. 3 revised. Typographical corrections made to sections for Types H & G-Mod.
L505 1of1 General Note No. 3 revised.
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REVISIONS
ROAD DESIGN STANDARDS
1987
INDEX SHEET
NUMBER| NUMBER DESCRIPTION
300 lofl Notation added to 'Shoulder Gutter' and dimension added to 'Concrete Bumper Guard'.
302 1of1 Keyways in lieu of dowels added to separators Types I and IV, Options II.
304 182 of 4 Comprehensive revisions for ramp locations.
384 of 4 New sheets (Allowable and prehibited ramp locations).
305 2 of 4 Redrawn. 'Concrete-Asphalt Shoulder Joints' detail added.
3 of 4 Wires added to 'Florida Steel Corporation' dowel assembly.
306 1o0f1 ANotation added to ‘Plan’.
400 1 of 13 Method for determining 'Length of Advancement' (Figure 1) revised. General Motes Nos. 13, 14 and 15 added.
2 of 13 Typographical correction.
3 of 13 References to General Note updated.
4 of 13 Transverse barrier added between median wingposts on dual bridges.
5 of 13 Transverse barriers added between median wingposts on dual bridges. Note for median deck closure added.
9 of 13 Existing bridge anchange details deleted. Steel back-up plate for 'Special End Shoe' bolts added.
10 of 13 'Special Safety Pipe Rail' notation revised.
11 of 13 'Special Steel Guardrail Posts' subheadings modified.
401 1-9 of 9 New index (schemes for connectin guardrail to existing bridges and for constructing continuous barrier across existing bridges}
410 2 of 8 Light pole foundation deepened.
30f 8 Drawing proportion improved.
485 of 8 Data related to length of barrier, length of need, and, runout length either deleted or revised.
8 of 8 Method for determining 'Length Of Advancements' revised.
415 1 of 2 'Wall Ties And Anchorage' notation revised.
451 1of1l General Notes Nos. 5 thru 14 either renumbered, revised or added (due to redefinition of combinations of optional materials).
452 1of1 General Notes Nos. 5 thru 11 either renumbered, revised or added (due to redefinition of combinations of optional materials).

Notation added to 'Barb Wire Attachment' detail.




TABLE OF CONTENTS
ROADWAY DESIGN STANDARDS

ABBREVIATIONS AND SYMBOLS

00/
002

Standard Abbreviations
Standard Symbois ( 3 Sheets )

EROSION CONTROL AND WATER QUALITY

100 Temporary Slope Drain And Sod Flume

101 Trash Retainer And Sediment Basin

102 Baled Hay Or Straw Barriers And Silt Fences ( 3 Sheels)

103 Turbidity Barriers

104 Erosion Control For Permanent Construction

105 Shoulder Sodding And Reworking On Existing Facilities

DRAINAGE

200 Structure Bottoms — Type J And P

201 Suppiementary Details For Manholes And iniets ( 5 Sheets )

205 Cover Height ( 4 Sheets)

209 Curb Inlet And Gutter Inlet Selection Guide

210 Curb Inlet Tops - Types 1,2,3,And 4

211 Curb Inlet Tops - Types 5 And 6 ( 2 Sheets )

212 Curb Inlet — Type 7 \

213 Curb Inlet — Type 8 5

214 Curb Inlet Top - Type 9

215 Curb Inlet Top - Type 10 )

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

218 Barrier Wall Inlet ( 2 Sheets )

220 Gutter Inlet - Type S

221 Gutter inlet - Type V

229 Ditch Bottom And Median Iniet Selection Guide

230 Ditch Bottom Inlet - Type A

231 Ditch Bottom Inlet — Type B

232 Ditch Bottom Inlets - Types C,D,E, And H ( 4 Sheets )

233 Ditch Bottom inlets - Types F And G

234 Ditch Bottom Inlet - Type J

235 Ditch Bottom Inlet - Type K

245 Underdrain Inspection Box

249 Pipe End Treatment Selection Guide

250 Straight Concrete Endwalls - Single And Multiple Pipe ( 2 Sheets )

251 Straight Concrete Endwalls - Single And Double 60" Concrete Pipe ( 2 Sheets )
252 Straight Concrete Endwalls - Single And Double 66" Concrete Pipe ( 2 Sheets)
253 Straight Concrete Endwalls — Single And Double 72" Concrete Pipe ( 2 Sheets )
255 Straight Concrete Endwall - Single 84" Concrete Pipe

258 Straight Sond-Cement Endwalls

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

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

DRAINAGE ( CONT.)

GENERAL

264  U-Type Concrete Endwall - Energy Dissipator - 30" To 72"Pipe 500  Excavation, Embankment And Grading
266 Winged Concrete Endwalls - Single Round Pipe 505 Embankment Utilization
268 U- Type Sand - Cement Endwalls 510 Superelevation ( 2 Sheets )
270 Flared End Section 511 Superelavation - Municipal Construction ( 2 Sheets )
272 Cross Drain Mitered End Section ( 6 Sheets ) 513 Flexible Pavement ~Layer Thickness For Structural Courses
273 Side Drain Mitered End Section ( 6 Sheets ) 514 Optional Base Groups And Structural Numbers
274 Side Drain Mitered End Section 515 Turnouts ( 2 Sheets )
280 Miscellaneous Drainage Details ( 3 Sheets ) 516 Turnouts - Resurfacing Projects
281 Ditch Pavement And Sodding (2 Sheets ) 520  Walls, Handrails And Steps
282 Back Of Sidewalk Drainage 525 Ramp Terminals ( 5 Sheets )
283  Median Opening Flume 530  Rest Area Equipment
284  Concrete Spillways ( 2 Sheets } 535  Tractor Crossings
285  French Drain 540  Settlement Plate
286 Underdrain ( 2 Sheets ) ’ 545 Shrubbery- Back Of Guardrail Application
290  Concrete Box Culvert - Single, Double, Triple And 560  Railroad Crossing ( 8 Sheets )
Quadruple Barrels ( 5 Sheets )
293 Safety Modifications For inlets In Box Culverts
295 Safety Modifications For Endwalls TRAFFIC CONTROL
600 Structure Replacement - Rural
630 Temporoary Crossover - Traffic Control - Rural
631 Temporary Crossover - Construction - Rural
640 Converting Two-Lanes To Four-Lanes Divided-Rural ( 2 Shts. )
CURBS AND PAVEMENT JOINTS 64/  Converting Two-Lanes To Four-Lanes Divided-Urban ( 2 Shts.)
300 Curb, Curb And Gutter .
301/ Median Storage Lanes
302 Traffic Separators DESIGN CRITERIA
303 Curb Return Profiles v 700  Design Criteria Related To Highway Safety
304 Curb Cut Ramps ( 4 Sheets )
305 Concrete Pavement Joints ( 4 Sheets )
306 Bridge Approach Expansion Joint - Concrete Pavement

BARRIERS AND FENCES

400
401
410
415
450
451
452
453
460

Guardrail { {3 Sheets )

Guardrail Anchorage And Continuous Barrier For Existing Bridges (9 Sheets )
Concrete Barrier Wall (8 Sheets)

Precast Concrete Temporary Barrier Wall ( 2 Sheets )

Fence Location

Fence - Type A

Fence - Type B

Cantilever Siide Gate - Type B Fence

Glare Screen

1987




AREA

AMERICAN ASSOCIATION OF STATE HIGHMAY OFFICIALS

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
ASPHALT BASE COURSE

ABANDONED

ACRE

ACTUATED

ADJUST

ANNUAL AVERAGE DAILY TRAFFIC

AGGREGATE

AHEAD

ALTERNATE

ALUMINUM

APPROACH

APPROX IMATE
ARTIFICIAL

ASPHALT

ASPHALTIC CONCRETE
ASPNALT;C CONCRETE

ASSEMBL

AMERICAN SOCIETY FOR TESTING MATERIALS
ATTENUATOR

AVENUE

BACK TO BACK

BASCULE

BARREL

BOTTLE CAP

BITUMINOUS COATED CORRUGATED METAL PIPE CULVERT
BITUMINOUS COATED PIPE ARCH CULVERT

BITUMINOUS COATED AND PAVED CORRUGATED METAL PIPE CULYERT
BITUMINOUS COATED AND PAVED PIPE ARCH CULVERT

BEGIN
BITUMINOLS
BACK.

BASE LINE
BUILDING
BULKHEAD

BOUL EVARD
BENCH MARK

BOTTOM
BORROW PIT
BEARING
BREAKAWAY
BUTTERFLY
BARBED WIRE

CMTILEVER LENGYH

CURB AN

CORRUGATEO ALLM!NUN PIPE
CATCH BASIN

CONCRETE BOX CULVERT
CONCRETE BOX STRUCTURE
CENTER TO CENTER

CROSS DRAIN

CEMENTED
CHANNEL

CHANNEL CHANGE
CHANGABLE

CAST IRON

CAST IRON PIPE

CAST 1% PLACE
CLEARANCE OR CENTER LINE
CONCRETE MONUMENT
CORRUGATED METAL PIPE
COUNTY

COMMERCIAL

COMPOSITE

CONCRETE

CONSTRUCT

CONTROLLER
CONTIMUIATION
CONTRACTOR
COORDINATE

CORNER

CORRUGATED

CONCRETE PIPE

COURSE.

CURVE TO SPIRAL

COURSE

CANTILEVER
ENTER

CULVERT

CUBIC YARD
CYLINORICAL

OEGREE OF CURVATURE
DRAINAGE AREA

Dol couRse
DOUBLE P/

DEGREE or CURVATURE (SPIRAL)
DEL INEATORS

OEMOBIL IZATION

DEPARTMENT

DETOUR

DESIGN HOURLY VOLUME

ARTMENT OF TRANSPORTATION
DXTCH POINT INTERSECTION

DﬂlVEN
DRIVEWAY
DESIGN SPEED
ORAWING

I'MTE OF SUPERELEVATION
END TO EI

EXTERNAL DISYANCE
EACH

EASTBOUND
ELEVATIDN

ELLIPTICAL
EMBANKMENT
EWLSIFED
ENCLOSURE
ENGINEER

END OF SURVEY
EQIAT ION OR EQUAL
EQUIPNE!
EASED(NT
ESTIMATE
ESTABL I SHMENT
ENDWALL
EXCAVATION
EXCAVATION
EXISTING

EXPANSION
EXTENSION

FILL

FURNISH & INSTALL
FACE TO FACE
FEDERAL AID
FEDERAL AID PROJECT
FLOOR ELEVATION
FEDERAL

FERTILIZER

FLARED END TERMINAL SECTION
FIRE RYDRANT

FEDERAL HIGHWAY ADMINISTRATION
FINISH

FLOW LINE

FLEXISLE

FOUNDAT ION

FRAME
FRANGIBLE
FEET
FURNISH
FUTURE

GAUGE, GAGE

GALLON

GALVANIZED

BARAGE

GUTTER DRAIN
GALVANIZED IRON PIPE
GRADE OR GUARDRAIL

GROUND
GUTTER

HOWL
HNDRL
HORIZ

HSE
i

HiY
NYD

J8
Jer

0 PASS
0T00

QoPT
QVHD

HEADWALL
HANDRATL
HORIZONTAL

HOUSE

HIGH WATER
HIGHWAY
HYDRANT

EXTERNAL ANGLE(DELTA)
INSIOE OIAMETEI

INTERCHANGE
JUNCTION BOX
JUNCTION

LENETH OF CURVE
LIMITED ACCESS

LIMEROCK BEARING RATIO
LONG CHORD

LINEAR FEET

LENGTH

LINEAR

L IMEROCK.

LENGTH OF SPIRAL

LEFT

LIGHTED

LIGHTWEIGHT

MIDDLE ORDINATE DISTANCE
NANCE

MANHOLE

MEAN HIGH WATER
MILE

MINIMM
NISCELLMENS

WATER
mBIUZATlON
MODIFY
MONUMENT
MILE POST
MILES PER HOUR
MEAN SEA LEVEL

MOUNTED
MEDIAN BARRIER

NORTH
NAXL & (BOTTLE) CAP

NOT IN CONTRAtT
WRTPHEST

OVERPASS

QUTSIDE TO OUTSIDE
OUTSIDE DIAMETER
OPTICALLY
OVERHEAD

PAVEMEN I
POINT CURV \TURE TeM
pom OF coupounn CURVATURE OR PLAIN CEMENT CONCRETE TC
CONSTRUCTION EASEMENT e
PEDECTRIAN cp
PENETRAT [ON TEL
PROFILE GRADE Gice
PHASE THRMPLSTC
POINT OF INTERSECITON w
PER CAP TRAF
PROPERTY LINE TREAT
POINT ON CURVE TS
POINT OK SEMI_TANGENT T8¢
POINT ON TANSENT e
POWER POLE Tve
POINT OF REVERSE CURVATURE . T-CSE
PRECAST
PRESTRESSED
PROJECT
PERMANENT REFERENCE MONUMENT
PROVISIONS u PASS
RS UNDGRD
4ty SPECIEICATIONS MAD ESTIMATES UkDOR
POINT "OF T UNDROWY
PRE-TIMED s
PEAK DISCHARGE USthes
uses
RADIUS
RANGE
ROCK BASE ASPHALTIC CONCRETE VAR
ROCK BASE SURFACE TREATMENT ve
REINFORCED CONCRETE PIPE vE
REINFORCED CONCRETE PIPE ARCH vee
ROAD vEH
ROADSIDE VERT
VoL
REFERENCE w
REFLECTIVE
REINFORCED
REJUVENATION
RELOCATED
REPLACE
RESIDENCE "
REFERENCE MOMUMENT o
REFERENCE POINT -
RAILROAD wr
RESURFACE
RIGHT
RIGHT OF WAY
X
X RD
XING
souTH X-SEC
SAND-ASPHALT HOT MIX "

SAMITARY

SOUTHBOUND"

SHELL BASE ASPHALTIC CONCRETE
SAND BITUMIKOUS ROAD MIX
SHELL BASE SURFACE TREATMEN'
SEAL COAT

SAND-CLAY SURFACE TREATMEKT
SIDE DRAIN

SOUTHEAST

SEQU
SHRINKAGE FACTOR

SHOULDER
SPECIFICATION

SOLID STATE MODULAR DESIGM
SURFACE TREATMENT OR STREET
STATION

STABILITY

STANDARD

STEEL

STRUCTURE

SUBGRADE

SUPPORTS

SURFACE

SOUTIMEST OR SIDEWALK
SYSTEM

SINGLE POST

TANGENT LENGTH OF CURVE
TEMPORARY BENCN MARK

TANGENT YO

TEMPORARY CNSTRUCTIDN EASEMENT
TERRA COYTA PIPE

TELEPHON

TEHPERATURE

THERMPLASTIC

TON

TRAFFIC

TREATMENT

TANGENT TO SPIRAL

LENYN OF TANGENT (SPIRAL CURVE)
TOMNS|

YVPICAL
TRIPLE COURSE

UNDERPASS

UNDERGROUND

UNDERDRAINS

UNOERROADNAY

UNLOADED

UNTREATED

US COAST AND GEODETIC SURVEY (NOW NATEONAL GEODETIC SURVEY)
US GEOLOGICAL SURVEY

VARIABLE

VERICAL CURVE

VERTICAL

VIRTIFIED CLIV PIPE
CLE

VERTICAL

VARIABLE WIOTH

WEST

NESTBOUND

WATER MA

WATER YABLE OR WEIGHT

COORDINATE DISTANCE {EAST-WEST)
CROSS ROAD

MD:NMTE DISTMCE(NORTH SOUTH)

UNITS OF MEASURE

ACRE
ASSEMBLY L PER LUMINAIRE
BARREL MG THOUSAND GALLONS
BUSHEL b NET MILE
CUBIC FT. PB PER BUILDING
PER CLEANOUT PC PER CLUSTER
CUBIC YARD PE
ot ?1 PER INTERSECTION
DAYS PJ PER JOINT
EACH PL PLANT
{ MBM } 1000 BOARD MEASURE P POST
FOOT PP PER POLE
GALLON Pu PER WELL
GROSS MILE RM ROAD MILE
POUND SF SQUARE FOOT
LIN. FT. sp SPAN
LUMP SUM sy SQUARE YARD
PER EACH PER DAY ™ TON

vF VERTICAL FOOT

STATE OF FLORIDA DEPARTMENT OF TRANSPCRTATION
ROAD DESIGN

STANDARD ABBREVIATIONS
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L
T

Psso

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 Dragined Road
Unimproved Road

Primitive Road

Private Road

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

Federal Aid Primary Highway
Federal Aid Secondary Highway
National Forest Road

State Forest Road

State Park Road

Interstate Highway

US Numbered Highway

State Highway

County Road

Railroad

Double Track Raiirood

Abandoned Railroad

Railroad Station

Grade Crossing

Raiirood Above

Roailroad Below

Military Field

Commerciol Or Municipal Airport
Landing Area Or Strip

Runways

HEARENE

STANDARD SYMBOLS FOR KEY MAP

Free Ferry

Toll Ferry

Canal Or Drainage Ditch
Intracoastal Waterway
Narrow Stream

Wide Stream

Oam

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

irmh

Highway Grade Separation
Tunne!

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

%

%
®
(O]
O

A

o
[
o
&

A

0

n

[

i

0

0= + &

g
i
]

op

Residential Area Under Development
Lighthouse

State Capital

County Seat

Other City Or Village

Seminole Indian Village

Welcome Station

Wayside Park Or Small Park

Park With Boat Ramp

Boat Ramp

Museum

Recreational Area Or Historic Site
Scenic Site

Post Office

School

Church

Cemetery

Church And Cemetery

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

Governmental Research Station

3

>

15¢na@@9;&§@#@0m0$¢@n

Agricultural Inspection Station
Farmers Market

Game Preserve

Game Checking Station

Bird Sanctuary

Fire Control Headquarters
Lookout Tower

Fire Station

Patrol Or Police Station
Correctional Institution Or Rood Camp
Department Of Transportation Facility
Coost Guard Station

Armory

Junkyard

Sanitary Fill

Sewage Disposal Plant
Incinerator

Power Plant

Power Substation
Communications Facility
Locked Gate Or Fence

Triangulation Station

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STANDARD SYMBOLS
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STANDARD SYMBOLS FOR PLAN

SHEETS

GENERAL SYMBOLS

GENERAL SYMBOLS

UTILITY ADJUSTMENT SYMBOLS

ssm = = mem  STATE LINE EXISTING PROPOSED
mmmsnnsmm COUNTY LINE MINE OR QUARRY POWER POLE - -
ewmmssssmmm  TOWNSHIP LINE T Bv BORROW PIT OVERHEAD POWER CABLE - --oerskvr - <> ~@p—oErrskvi—@-
smms smm mmm  SECTION LINE CHURCH TELEPHONE POLE O @
iy CITY LINE STORE OVERHEAD TELEPHONE CABLE -O-- - otwoorR)-- -0 -@——oTtoorr—@-
e—— BASE OR SURVEY LINE ES) RESIDENCE COMBINATION POLE ©- -
—— o= = ———  RIGHT-OF-WAY LINE BARN GUY WIRE AND ANCHOR PIN c---— —
— = o - EASEMENT LINE KN SCHOOL BURIED POWER CABLE — ——-BE(7SKV)~ — —  ——BE(TSKV) ——
——/=/m=/=—— LIMITED ACCESS LINE == ==+ STREAM ELECTRIC DUCT == <BEAMTDITSKV)I===  ——BEAMTDIZ.BKVF—
——<——>— FENCE LINE =====—===— SHORE LINE BURIED TELEPHONE CABLE - -~ —BT(2OOPR)- ---  ———BT00PR}——
Luiuiinniar NATIONAL OR STATE PARK OR FOREST o s s s MARSH TELEPHONE DUCT ce2a=BT6MTD=s=== e BTEMTD=m—m
i i it GRANT LINE = o <> © HEDGE TOWER =z =X
——+—+++++++  RAILROAD (DRAINAGE MAPS) & &3 <&« TREES LIGHT POLE o o]
ess—me—wam RAILROAD (DETAIL PLANS) (™ EDGE OF WOODED AREA GAS MAIN e E"GM— —— —— ——6"cM
—a_a_a s FENCE (LIMITED ACCESS) SHRUBBERY WATER MAIN WM~ — —— — W ——
% =TT BOX CULVERT GROVE OR ORCHARD SANITARY SEWER - -~ g"SAN- = — ——g"sAN———
F——-—F BRIDGE MANHOLE & (o)
()
> o < :_:,gi;':::z:'” DEFINITION OF SKEW FOR CROSS DRAINS ::EVE: METER ——~~5::* _____ o _
- AND BARRELS OF CONCRETE BOX CULVE — ==
B ==r== INLET . FIRE HYDRANT 3 a
—@— MANHOLE 5 2» si CONCRETE UNDERGROUND CABLE TELEVISION- --uG(caTV)—— - -  ——UG{CATVI———
——+—+—+— TIED LONGITUDINAL JOINT TEECN wooD OVERHEAD CABLE TELEVISION  ——-OH(CATV}———-  ——OHICATV)
————=—— KEYED LONGITUDINAL JOINT e RATE OF SUPERELEVATION
——t—t—+—DOWELED TRANSVERSE EXPANSION JOINT
it DOWELED TRANSVERSE CONTRACTION JOINT
— — — — TRANSVERSE CONTRACTION JOINT WITHOUT DOWELS
Ausce TRIANGULATION STATION
guu 0 12 BENCH MARK
_———O~—__ POINT OF INTERSECTION
————==— NORTH POINT
“oo %557 EDGES OF EXISTING PAVEMENT AND SIDEWALK
| -3 BASE LINE
¢ CENTERLINE
e PROPERTY LINE
Pay DELTA ANGLE
+ APPROXIMATE
@ ROUND
CURB
T==—"—""—CURB AND GUTTER
® ©- WATER WELL, SPRING
sty LEVEE
9‘") 327 RA' LROAD MILE POST STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
—H— GATE ROAD DESIGN
ool PUMP ISLAND
Qo STORAGE TANK ( SURFACE ) STANDARD SYMBOLS
oo STORAGE TANK ( UNDERGROUND) R —
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STANDARD SYMBOLS FOR PLAN SHEETS

TRAFFIC SIGNALS SYMBOLS

LIGHTING SYMBOLS

SIGNING AND PAVEMENT

MARKING SYMBOLS

TRAFFIC SIGNAL HEAD
(SPAN WIRE MOUNTED)

(PEOEETR S NOUNTER)°
(MAST" &R NOONTED?

TRAFFIC SIGNAL
{CONCRETE, WOOD, METAL )

VEHICLE DETECTOR (LOOP)
SIGNAL CABLE (ON MESSENGER WIRE)

CONDUIT —— e — — —

VEHICLE DETECTOR (OTHERS)

PEDESTRIAN DETECTOR
(PUSHBUTTON?

PEDESTRIAN SIGNAL
(POLESTOR PE STALH%UDNTED)

AT NS0T NET
T
WALK - DON'T WALK
FLASH

SIGNAL FACE NUMBER

ITEM NUMBER

SIGNAL LENS

PROGRAMMED SIGNAL HEAD
MESSENGER WIRE

POLE TABULATION CROSS REFERENCE

POLE TABULATION CROSS REFERENCE
(JOINT USE POLE)

SIGNAL PHASE

EXISTING PROPOSED
- -—a O—CO
e
-3 B | O
o —a Lan
- o &
- — A
% ®
é————
=

NEW POLE & LUMINAIRE
EXISTING POLE & LUMINAIRE
EXISTING POLE & LUMINAIRE TO BE REMOVED

FINAL POSITION OF RELOCATED OR ADJUSTED
POLE & LUMINAIRE

NEW HIGH MAST LIGHTING TOWER
CITY OR UTILITY OWNED LUMINAIRE & POLE

PVC (POLYVINYL CHLORIDE) LIGHTING CONDUIT
AND CONDUCTORS

RIGID GALVANIZED LIGHTING CONDUIT AND
CONDUCTORS

CONCRETE LIGHTING PULL~-BOX
WATERPROOF LIGHTING PULL—BOX
LIGHTING DISTRIBUTION POINT

NEW JOINT USE POLE

EXISTING USE POLE

UNDER DECK LIGHTING FIXTURE

PAVEMENT ARROW

SINGLE SOLID LINE

DOUBLE SOLID LINE

SKIP LINE

STOP BAR

TRAFFIC SIGN (POST MOUNTED)
TRAFFIC SIGN (OVERHEAD)

SIGN NUMBER

SIGN ITEM NUMBER

TRAFFIC FLOW ARROW
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\Roadwy 8 Shouider Area.

Sand Bog
Temporary Earth Berm\

T . T 2 YShoulder Line
Front Siope AT TT ]a
Or Median Siope On |- T
Supereievated Section L X7 J
| I |
T T~ soddi
T T T g Overiapped]
L T 1
Toe Of Siope [ 1T 1
10'
.
PLAN

Temporory Berm

rovim

SECTION 8B

SECTION AA

SOD FLUME ( SODDING OVERLAPPED )

; 8 a
Eorth Berm Note:
pa Lor pm e Slope drain pipe to be poid for as
Shouider Lina_/ Slope Drains { Temporory) LF, based
on linear feet of pipe or conduit instalied.
Paymgn! fo be made for one instailation
15" Metal Or Plastic Corrugated Pipe; Or, Plastic Fabric Conduit per site, mclugmq one sﬁu:_md elbow
With Adaptors For Stoking &' Centers (Max.) On Drain Slope And . R ‘C”mosf;ju'c’"',g;’a ,’,‘3'";07;,’;‘,"2 ing. iﬁg"gm gins
With Fiume Or Flashing For Securing Intake At Sump Wall. Sond Bags ] smﬁ:gsbgzns'lnam to be included in cost for Slope Drains
{Temporary). Sand bags to be paid for
os Sandbagging CY.
-— -

Shouider Line

(Finol Grade)

e

—

Stub Pipe And Elbow
Or Conduit To Be

Relocated As Fill \ / .
Progresses N / Slope Varies
e

Intermediate Sump And Drain ~

To Be Constructed As Fill Progresses -

As Directed By The Engineer. \ /

Earth Berm May Be Used in Lieu \, _/

Of Sandbagging. M~

Sond Bag Cut-Off Wall

Or Impervious Curtain
{ To Be Removed With
Stub And Elbow Or
Conduit Relocation

200’ s1d.

200’ std.

Less Thon 1% | Roadway -

Temporary Slope Drains
( Estimate At 400 Spacing
On Grades | % Or Greater,
Final Spacing To Be As
Directed By The Engineer. )
Siope Drains To Be Reploced
gy Permonent Overlopped Sod
Jume After Final Shoulder
Grade Estoblished.

Sod Flume { Sodding Overiapped ) (To Be
Installed As Fill Construction Progress
As Directed By The Engineer. )

ELEVATION

SLOPE DRAIN APPLICATION

SECTION AA

——

SECTION 88

L.

PLAN

Anchor For Carr#aud Pipe
As Dirscted By

e Engineer

Bag Height Sufficient To
Contain Pipe Discharge

/-Af Ditch Locations
-
£

Apron Contoured To Natural
round In Absence Of Ditch

TEMPORARY SLOPE DRAIN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

TEMPORARY SLOPE DRAIN
AND SOD FLUME

Namat Datss. Approved By

Oesigned by
Drawn by

Deputy Dovign Esgine

Index Ne.

100

Revisien We. Shaat Mo

lofl

Checked by
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— > o il — ) e s e s 3
! 19E
— M4 “
U \ 3
1
__________ 7 \ 8w
| N
_ outtal ! Eorth Bottom sie
! \ =
A ! s
_________ — b s
2 ] 4
Sond Cement F s
L [MH +— RioRop _f
L] a
1
I Toc—— = o’
PLAN VIEW
See Design

Varies (24’ Min)
Aluminum Chain

Note *2 i _varies (See Plons) Link Fabric (2“Mesh)
(8 Typ. & Max) Top Bracesey A | H W
AN _ iMin__
' oD -I_:__:
) 2|5
i
Bottom
race
Normal Wate

[ f

1) T
See Design Note #11!!1 3'Min.
1

!
t All Posts

Bottom Of Basin.
SECTION AA

SECTION 88

TYPE A

INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS ADJACENT TO A SHORE LINE

GENERAL DESIGN NOTES

1. Basins should be os desp as practical with a minimum depth of 2.0 feet.
2. In Type A, when the fop of endwail is below high water, fence aiso will be required along the top of the endwall.

3. In Type B, the weir shail be located os far from the endwall as practical. On steep ditch grades two
or more weirs may be required. Intermediate weirs shall be constructed without stilling basins.

4. In Type B, the 6" PVC pipe shoil be constructed unless shown otherwise in the pians.

Oil Skimming Baffie
Trosh Retainer Fence

Sand Cemen! Rip Rop

Diteh Slope And Bottorn Treatment ———

As Called For In Plons T~

/Sand Cement Rip Rap
D —-l
weir—< N D S [ —
Varie: H p
74 star] MHHH — ’—‘C
——= - 88 Bl !
HHH .
R s e e s o Ly
Samillessts
R T T 1 1=

PLAN VIEW

Vgries o

Oil Skimming Baffle d"muminum
Sheet, 3' High). Post Spacing Varies

(6'Max.). Sheet To Be Mounted With
Three }' Bolts And Six Washer, Each Post>

20' Min |

Top Of Fence One Foot
Above Weir Crest

w s

_ Normal Ditch Banom:

ee Design Note® |

2'Min.

| S
Bottom Of Basin

Varies

ost (Spacing Varies, B'yax.) SECTION AA
| plaminsin D o)
! ! Toy Link Fabric es
— | Br‘:ce\ /
- Varies
-~ ‘ 2d Std.
s a -1
o A 4 I Varies
> / 1 e
: < ! ™~ ~ ,
. " | ~N - - AS-Normai Ditc
T » A
s i T AT TR ) b 3' Min. N @) -
>
e T Bettem? T Tergen L s
I N 1u ;'u' SECTION CC
LJ (O] (o J
SECTION B8

N o~

LU I N )

TYPE B

INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS IN AN OPEN DITCH

GENERAL CONSTRUCTION NOTES
Fence materials shali be aluminum or concrete only.

Aluminum posts shatl be 3"diameter minimum. Aluminum rail braces shall be in accordonce with Index 452.
Concrete posts and rail broces shall be in accordance with 451. Alf posts to be set in concrete.

. Fabric sholl be instalied 1o inside of posts and rail braces,and tied to posts and braces at 6" centers.
. For additiona! details on fencing, see Index Nos. 45!/ and 452

All basin slopes to be I:l uniess detailed otherwise in the plans.

Sedimen! basins to be constructed prior to commencement! of upland construction. Maintenance and clean
out to be by the Contractor until acceptonce of project by the Engineer.

Crown Eilevation Of Culvert
f‘ Unless Shown Otherwise In The Plons

-

6 PVC Pipe
F L To Match
Normal Ditch Bottom

Stiiting Basin

Normal Drich

h varies ( I'Min.)
SECTION DD
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD OESIGN
TRASH RETAINER AND
SEDIMENT BASIN
Nomes Dates Approved By
Des gea by WJR s/
Srawn oy Daguty Design Engweer, Rooewars
Zrached by HLSB 6/74 Asvizion No Shaet No. Ingon Mo.
£ nwA Approved:/0/7/80 &0 fofl 10/




Siope (in %)

FLOW RATES (CFS)

7 NOTE: Spacings shown in this chart are based on Very Light <5
generalized conditions and should be adjusted Lioht >5<10
based on actual site performance or hydraulic K4 <
computations. Moderate >10<15

Heavy >15 <25
Very Heavy >25<40
6 RS
LEGEND
Flow SOILS
Soils Cohesive Non-Cohesive
Firm Loom Fine Sand
Ciay Sands Course Sand
s Clays Gravels
Hardpans Sandy Loam
Silt Loam

4

3

2

\Cansider Use Of
Temporary Sod
!
i

50 100 150 200 250 300 350 400
Spacing ( In Feet )

CHART I
RECOMMENDED SPACING FOR TYPE I AND TYPE II. HAY BALE BARRIERS, TYPE I
AND TYPE IZ SILT FENCES AND PAVED DITCH HAY BALE BARRIERS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BALED HAY OR STRAW BARRIERS
AND SILT FENCES

Nemes etes ‘approved By
Ouigned by| EGR 2/80 9‘ w
[ P 9/82 Frare Ot Evpioow, Rosdwers
Creches by| JVG 9782 Tevinien e Ihest No. Tndes We.
FH.WA. Approved: 9/23/82 86 10of3 102




Sidewaik /

PARTIAL INLET

COMPLETED INLET

PROTECTION AROUND

Curb 8 Gutter ~~=_Curb & Gutter
V@&?ﬂ

H an; in!
188t

Anchor Bales With 2-
2"x 2"x 4' Stakes Per
Baole

Ditch ~

DITCH

BOTTOM INLET

INLETS OR SIMILAR STRUCTURES

Type A or B Fence

Note : Boles to be staked at the
direction of the Engineer .

Loose Soil Placed By Shove! And
Lightly Compacted Along Upstreom
Foce Of Bales.

BALES BACKED

Limits of Consfmcﬁon: lgl <
l { .— Sit Borrier

-
\ _— & Median Ditch

Silt Barrier

[ — Siit Barrier

—_—

I ’ ~Limits of Construction

DITCH INSTALLATIONS AT DRAINAGE STRUCTURES

BY FENCE

Loose Soi! Pioced By

By Shove! And Lightly
Compacted Along Upstream
Edge Of Bales.

Anchor Bales With 2-2"x2"x 4'
Stakes Per Bale.

1" Min. Recommended
-

ELEVATION
Spacing: Bale barriers for paved ditches should be spaced in accordance with
Charf [,Sheet { of 3, (ndex No. 102.

BARRIER FOR PAVED DITCH

Woven Filter Fabric in Absence Of
E: i Grass (Approx. 12'x 12'). e

Secure Edges By Entrenching And '
Extend Under Bags and Bales. Fabw’c\;\ :
Shail Meet The Requirements Of

v

Sand Bogs ~ Section 985 Of The Stondard . !

Specifications. Cost Of Fobric To Be ! ;

5' Mi included (n The Contract Unit Price i N
lin.— :

For Baled Haoy Or Straw, TN.

Compacted Along The Upstream Edge
Of Bales.

50" On Centers {Typ.}

Anchor Baies With 2-2"x2"x 4"
Stake Per Bale.

¥
H
Overlap Ends H

-~
w .
I

-+
H
H

Loose Soil Placed By Shove! And Lighily /

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

' 1’ Min. Recommended

e s . 2

¥ g
W3 Tye

Anchor Lower Boles With 2-2"x 2"x 4' Stakes Per Bale

ELEVATION

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

Anchor Top Bales

i‘n \\if/

Bales To Butt PR
Anchor Bales With 2~2"x 2"x 4

N Stokes Per Bale.

P
PLAN Loose Soit Pioced By Shove) And Lightly

) Compacted Along The Upstream Edge Of Bales.

&' Min.

Fill Siope

1
ELEVATION

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

BARRIERS FOR FILL SLOPES

Anchor Bales With 2-2"x 2°x 4' Stakes Per Bale

To Lower Bales With 2-2"x 2"x 4’ Stakes Per Bale .

ELEVATION ELEVATION
Application and Spacing: The use of Types I & II bale barriers should be limited to the
conditions outlingd in Chart I, Sheet | of 3, index Na.i02 .

TYPEIL TYPE I
BARRIER FOR UNPAVED DITCHES

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

BALED HAY OR STRAW BARRIERS
AND SILT FENCES

Nemes Dates Approved By

Designed by WiR 5/74

Drawn by Daguty Design Engiwer, 1
Cheches by | HLE /74 Revivien Mo Sheat Mo Tnden N0
FH.W.A Approved: /0/7/80 86 20f3 102




Optional Post Positions -
Fost (Options: 2°x 4" Or -
24" Min. Dic Wood Stesl - ’ rrer Fobrc | 3
L33 0e/FL MiR) oMo Jfabric w‘;'m

_~ Sec. 985 FDOT Spec.)

~]- \, mnc:m Fost Position

Conted 20° Towerd Flow)

Ir} Filter Fabric
| Sitt Flow
,L/L
ELEVATION SECTION

TYPE III SILT FENCE

Post {Options: 4"x4"0r !

3° Min Dio. Wood,; Sweel |

1.33 Lbs/F1. Min.) I z“gg.“‘.? {20 Ga_Min.}
/(Indnlb‘”l Sec. 966
FDOT Spec.)

10’ Max. )

__ Fitter Fabric { in Conformance
with Sec. 985 FDOT Spec)

Note: Siit Fence to be peid forunder the controct
unit price for Stoked Siit Famos (LF)

TYPE I SILT FENCE

Type IOI or Type IW
Silt Fence.

SILT FENCE APPLICATIONS

Do not deploy in a manner thet silt fences will oct as o dam across permonent flowing
watercourses. Silt fences are 1o be used at uplond locotions ond turbidity borriers
und in permanent bodies of water.

i Flow
Sth Flow . J 5ﬂ4,

Type IIL Silt Fence
Type IXL Silt Fence
Note: Spacing for Type Il ond Type I¥ Fences
to be in occordance with Chart I, Sheet
1 of 3 ond difch instaliations af drainage
structures Sheet 2 of 3.

Optional Post Fositions—.,

m / h.cl Position
- s 'zo‘ Dword Fiow)
¥
> ,/ Poultry Mesh Or

/ Type A Fence Fobric
n Filter Fabric

Sikt Flow
———

/%
!y

SECTION

Type OI or Type I Silt Fance Protection
Around Ditch Bottom inlets.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

BALED HAY OR STRAW BARRIERS

AND SILT FENCES
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".%CCI/‘W” Eﬂlv'.)é E Lbs.
Per F1. Buoyoncy)

A cenenizes Choim

Ciosed Cell Sold Plestic Foom
Fiotation (8" Dis. Equix) (17 Lbs.
Par Ft. Buoyency)

?
\ .

180z. Reintoroed § Gotvenimd Choin

Toot ) With. Looing ™ § Poypro Repe
cr:mnn acing BOOLA.
N\ Strongth

FLOATING TURBIDITY BA‘.RRIERS

TYPE

Post (Options: 2"24"0r
Min. Dia. wood; Stee!
133 LbesFiLMin)

18 Ox. Nylon Reinforced
PVC Fabric (300 PSI Test)
-

R |
- 1

i i
-~ i

" i
(] I:

Sopls e, Pl lerbestegeniers-

[
|

2

[t

STAKED TURBIDITY BARRIER

NOTES:
1. Turbidity berriers ore 1o be used in oll permenent bodies of woter regardiess of woter depth.

2 end spacing of onchors dependent on current

3 Depioyment of borrier eround pile locetions may vory to occommodate construction operations.

4 Novigetion may require segmenting borrier during construction operations.

5 The above applications indicate Type 1 Fiooting Turbidity Borrier since anchors ore shown, however,
it conditions worrant, Type 11 Floating Turbidity Borrier moy be used. For additional information see
Stondord Specifications.

TURBIDITY BARRIER APPLICATIONS

Borrier Movement Due
7 To Current Action

LEGEND
. Pile Locetions
Dredge O Fill Areo
s Mooring Buoy w/anchor
—  Anchor
)

Limits Of Connt.

Shore Line

Nove:

Turbidity borriers for flowing streomes and tida!
craeks may be either fioating, or staked types
or any combinations of fypes that will sult she
conditions and meet erosion control and water
quolity irements. The borrier type(s)will
be at he fors aption uniess otherwise

specified in the plans, however payment will
be under the pay item (3) estoblis. in the
plans for Floating Turbidity Borrier and /or
Stoked Turbidity Borrier. Posts In staked
harbidity barriers to be instalied in varticol
position unless otherwise directed by TR®
Engineer.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

TURBIDITY BARRIERS

fomes Oun | Approves By
Ovaignsd &y |RAAACIMA /83
Drewn 0y LRE 9788 Daputy Desige Enginesr, Reatueys
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Sod To Toe Of Front Slope When

Algebraic Difference In Grades Exceeds 4% —\\

!/ {ow Point Of Sag
—— Sodding {Overlapped)
" See Flume Detail

T
» 20’ 100" Min. N i 100' Min. 20' Shoulder Point
\ L Asphalt Muich
—te—————r—————et | —— et e
=T Z
i 2' Sod Strip ——— ™ A )
—
S /A—y N
-L__—._Q;._-L—-——_____ L —— NN
f Asphait Mulch Shouider Point \USO 4' paved shoulder and 2' sod strip when negotive
< {To 2' Beyond Shoulder Point ) . —~1—— Same As Above grade intersects positive grade and algebraic difference
. " s i des is 2% or greater ; when glgebraic difference
Asphalt mulch will extend through the entire limits .m grof . 9 ¥ . )
of project. Asphalt mulch will normaiiy not be 50't in grades is between 1% 8 2 % , use 2' sod strip only . Shoulder Point
necessary when topsoil or muck blanket is used . 1 A

L —— Same As Above

100" Min.

i ———— -

D/ A/ A—/ / S/ / &

4' Paved Shouider

I*Low Point Of Sag

—-—
™ B
¢ - - -
" Note:
—— [/4‘ Paved Shouider
N7 /A 7/ A // A / / S— 7/ D/ A/ /A
—_— ——————— 1
:Shaulder Point
T Some As Above

Roodway

4' Paved Shoulder

Shoulder
Point

SECTION AA
{ Symmetrical About ¢ )

Conventional Grassing

¢

Roadway

,(, [ Sodding (Qverlapped )
Sod

Temporary Berm

sy

| el |

TRANSVERSE SECTION LONGITUDINAL SECTION

OVERLAPPED SOD FILUME

GENERAL NOTES

6 ond RRR projects.

+ :

§4' Paved Shoulder
:

Sodding (Overlapped }

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

| |
- %
\"‘hLd"Eﬂn:um sr;%u[ :;D“‘\w
<

SECTION BB

( Symmetrical About &)

SHOULDER AND SLOPE TREATMENT

IN SAG VERTICAL CURVES

SHOULDER AND SLOPE TREATMENT

. Erosion control detcils are applicable to new construction, reconstruction

2. For sodding adjocent o ditches and at heodwalls , see Index No. 28I .

4' Paved Shouider
See Table Below
For Application

RURAL UNDIVIDED

Asphalt Mulch

CRITERIA FOR PAVING SHOULDER ON
DIVIDED AND UNDIVIDED FACILITIES
Design Speed Degree Of Curve
30 7° or greater
40 5¢ or greater
50 4° or greater
60 3° or greater
65 3* or grecter
70 2° or greater

Paved shouiders are required on all curves meeting the criteria tobulated
above. For curves not meeting the criteria, shoulders are o be paved where
erasion of the shoulder is evident or anticipated.

Shoulder Point —-_

RURAL DIVIDED

FOR SUPERELEVATED ROADWAYS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

EROSION CONTROL DETAILS
FOR PERMANENT CONSTRUCTION

Nomes Daves Aoproved By
Oesigned by | HLG asrs - ‘ : z

Drawn by Deputy Gasign Enginser, Roatwoys
Chackas by | DCB ./75 Revision No. Shee! No Index o,
FH.W.A. Approved:/0/7/80 85 {of / /04




Edge Of Any Existing

Or New Povement \ ‘

Sod Trench

R

TRENCH OPENING

———————

Excavated Turf And Topsoil To Be Used
For Filling Voids And Low Areas At
Edge Of Pavement (Gap For Drainage) I'-4"

3" Or More Resurfacing

Sod Blocks
Ploced With Staggersd
Transverse Joints

Reworking Width Called For in The Plans ( Shouider Width Plus 2' Min. )

Edge Of Any Existing Width For Payment Under Shovid

Reworking, SY

2'-8" See Pattern Detail
Width

Sod ( Avg. Depth i4")

x
Or New Pavement \‘—j,

N

Shail Be

Salvaged Turf And Topsoil

Edge Of Pavement —~
PLAN VIEW

PATTERN DETAIL |

And Replaced With Fill

SHQULDER BUILD-UP METHOD

ment Under Seed And Mulich

Seed And Mulch Plus Either Asphalt Muich Or Latex Mulch %

Exist Turf And Topsoil To Be Excavated

Varies, 2' Min. ‘

Excavated Turf And Topsoil

(Gap For Drainage) \

L]
14" 10 3" Resurfacing = . ~<
# ™~ Edge Of Any Existing . Reworking Width Colled For In The Plans ( Shouider Width Plus 2' Min.) ~~_
Bockfill { Excavated Turf And Topsoil ) . or New Pmm'\—-: Width For Payment Under Shoulder Reworking, SY h
3" Or More Resurfacing 2'-8" See Pattern Q"ﬁ,ﬂr
Wig 0 Po
____________ \ Sod ( Avg. Depth 1$")
Sod ( Avg. Depth If") ————— ~—e Seed And Mulch Plus Either Asphait Muich Or Lotex A'lulf:h*
( May Require Fill Under Sod To ~ L_M_LQL_Z_M_LL.A
l Attain 1" Drop Off At Edge Of CRITERIA FOR USING TREATMENT TYPE R- _—
i Pavement ) Project— / _______
______ _J is resurfocing, and g or of I _-T——-______
COMPLETED SHOULDER  is rut or is urban without curb ond gutter gy ik <.
hos good existing soil ond turf with no signif srosion ( in Specifications Or Plons
oreas of significont erosion will require { sp F
Where poor soil and / or turf itions exist shouder reworking, Type R~2, = [ ——————— Jd
shouid be applied.)
facing buitd-up is 1§ to3" ~
TYPE R-I reserfocing buid-up st SHOULDER REWORKING METHOD S~
CRITERIA FOR USING TREATMENT TYPE R-2
* gsphalf Mulch Or Latex Mulch May Be Project
eleted For Low Volume Roadways P
SEEDING RATE LADT Less Than 1600 ) Or Where e o 1 orvon et s 3 g
Excavoted Turf And Topsoil To Be Used Shoulder Pavement Is Constructed. isting soil and turf o
Edge Of Any Existing r-4" For Flushing Along Edge Of Sod; Excess ZONES has good existing sail ond tur
Or New Povement \ Material To Be Uniformly Dis'rlbu'ed) resurfocing build-up is 3"or more
Over Shoulde For Droil
Shou r( Gﬂp or Drainoge A SIMILAR TREATMENT MAY BE USED FOR PROVECTS THAT REQUIRE SHOULDER WIDENING. DETAILS ARE TO BE SHOWN IN THE PLANS.
ST TYPE R-2
T o ——— ~
| Sod Trench > GENERAL NOTES
: L Sf«i',ial a"‘;’,',if'; j: to bef;ﬁr'cct;d to fm cons'r;mion
of the requii rop -off at edge of povement.
| SEEDING RATES ( LbS/AC ) 2. Fertilize entire unpaved shoulder ond front slope
————— - TRENCH OPENING 70 I 1o toe of slope or bottom of ditch.
ZONE I NE 3 Topsoil obtained from borrow pits or other sources
COASTAL INLAND COASTAL INLAND may be used in lieu of excavated turf ond topsoil when
" ~ economicolly feasible. No additional payment will be
14" Or Less Resurfacing \‘ TYPE OF SEED Mar | Mov | Mor. | Oct | Feb. | Dec. | Fub.| Doe. made for substituting topsoil for excavated turf
or topsoil.
Oct. Mor. Oct. Mox Now. Feb. Now. | Fed. .
4 Payment for excavation of turf and topsoil ond for
f _ PERMANENT GRASS backfill of this material { Details R-1ond R-3 ) is
————————————— — Unhulied Bermudo 15 |is|io|lis|is 15|10} 15 to be included in the contract unit price for Sodding, SY.
I Sod ( Avg. Depth I1§" ) T~a Bahia Arg Or Py V 30| 30 30 | 30
: CRITERIA FOR USING TREATMENT TYPE R-3 QUICK GROWING
Project _ _ _ B8 TO Millet m 20 20 20 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
_______ _jl COMPLETED SHOULDER is resurfocing, widening and resurfocing or construction of shidr. pavi. rown Top 72 ROAD resion
is rural or is urban without curb and gufter Annual Rye Grass 20 20 20 20 SHOULDER SODDING
! has good existing soil and turf with no significant shoulder erosion TOTAL POUNDS PER ACRE 35 35 60 65 as 35 60 65 AND REWORKING ON ‘

TYPE R-3

{ isolated areas of signiticant erosion will require additional speciol
treatment. Where poor 30il and /7 or turf conditions exist shouvider

reworking, Type R-2, should be appiied.)

resurfocing build-up is If or less

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.

EXISTING FACILITIES

e Dot | Approved By

- Dosigned by | EGR /04 e
Dramm by HSD /04 et Sevign Huglaner, Readways
oaeanes | EGR 9/84 staiee W, t ot
FHWA. Approved: 9/21/84 a7 Lofl ] 0 5




To Be Pald For Under The Contract Unit Price For

ALTERNATE A

TYPE J
FOR INLETS, MANHOLES AND JUNCTION BOXES

ALTERNATE B

TOP AND FLOOR SLAB TABLE
¢ A or B RISER ¢ TYPE A or B RISER e J
TYPE A SHOWN TYPE B SHOWN S BOOWRBLE FTLC
: 5088
' 2'-6" UNLESS OTHERWISt SHOWN ALT. A LT B THICKNE QVER TOP SLAS | REINFORC NG
IN PLANS. 0. Box ot TR Max. TOP & FLOOR SLABS
= ! 30260 3r-gn 8¢ 2 290 |46 @ 6" CTRS. B.u.
* H o = 51-0" 8" 2 25' [gb @ 6" CIRS. B..
7 aN 1 W T \S‘ 51-0v 100 2 270 |47 o 6" CTRS. B.W.
2 % 8 BARS !
} | — ——{ - 6 | 6r-0" 8" 2 20" |46 @ 6" CTRS. B.W.
1 |
#4 HOOPS t 6 | b'-0 100 2 25' |47 g 6" CTRS. B.4.
-4 4 -
= j 7' or 8] 810" 10" 2 111 147 g 6% CTRS. B.W.
A FILLET EacH—" & 2-46
= CORNER. ALL BROUND | L L
PLAN
PLAN OF SLAB o cone st | CoRNER FILLET e /5" Concrete 2 4
g - . R e~ m s i I panl a
=7 I z ‘ 7 5
TE % | - 8" BRICK _ == 2 fp— - 3 # £§ <
5 Variss + 9 ;o:r?vllivs 55 H
| = ] #3 HOOPS g 12" CTRS. . -6" M 3-6" = &o
ST Hooks Required 3-eoa-onfll Hooks Required For Risers (1] ¢ 120 cras. " ror rive trym) 3 E| By 28
il Ee - M 44 @ 12° CTRS.VERT. * A7 B0TH waYs. H 3 Sg
sl I I A l O = 55
b TN\ 4_HOOP > £
3 44 HOOPS y * * £5
S " O
H H 6'-0", 7' or 8' DIA 8" Brick Or Concrete 120" WNLESS OTHERWISE 8" Concrete, 8" _. 3 el
3 H = e f Ny | [se*concrete b - - 53535 £3
< " 6" =182 S
AL T S it {0 ‘ | vsowen—| |l | 23234 o 5 33
= - s BEOVE =1
£ f ~: H &} pipe Concrete Wall 'F'PE o Vert. — 5 ;—gg = 2 sé
H o z 1 FHCR- TR L4 ] x W
= @ > | — %466 cirs. cc5aP2 & 23
- ° o Horiz, \\ ngg-',-é .
- S oXer el 22
< 0 T2EEEy K]
= — WwOoEJuW eE
AN D] % = *
*/ K See Stob Table iy Y
E 3

Shown In Plans, Optionat
Construction Joints Permitted

g Brick

8" Concrete .

3'-b" or 4'-0"
DIA.

#4 g 12" CTRS

—
#4 HOOPS g 12"

CYRT.

Reinforcing Shall

Be [n Center /3
Of Concrete Wall —1

L3 o

Riser {Without Slab)
Bottom{With Slab}

Max. Depth 15’
To Be Paid For Under The Contract Unit

Price For Inlets, Manholes Or Junclion

Boxes, Ea.

Index No. 201 For Joints And

Minimum Dimansions.

\r

D
C
¥4 @ 9" CTRS.

BOTH WAYS

ALTERNATE A

TYPE P
FOR INLETS, MANHOLES AND JUNCTION BOXES

GENERAL NOTES

. WALLS OF CIRCULAR STRUCTURES (ALTERNATE A ) MAY BE CONSTRUCTED OF CONCRETE OR
BRlCK BUT RECTANGULAR STRI#CTURES { ALTERNATE B} SHALL BE CONSTRUCTED OF

CONCRETE ONLY. THE CONCRE

€ MAY BE CAST-IN-PLACE OR PRECAST.

2. WALL REINFORCEMENT AND THICKNESS ARE FOR EITHER CAST-IN-PLACE OR PRECAST CONCRETE g
MANUFACTURER

UNITS EXCEPT THAT THE
CE WITH A.S.TM. SPECIFICATION C-478 UP TO 96

MAY FURNISH PRECAST CIRCULAR UNITS IN
"IN DiA.

OR PRECAST CIRCULAR UNITS

ACCORDAN!
A.S.T.M. SPECIFICATION C-76,TABLE 11, FOR B WALL CONCRETE PIPE. TOP AND FLOOR SLAB
THICKNESS AND RESNFORCEMENT ARE FOR ALL TYPES OF CONSTRUCTION.

3. ELLIPTICAL STEEL, ASTM SPECIFICATION C-76,TABLE i1, B WALL,IS MODIFIED TO USE A
CIRCULAR CAGE OF STEEL AREA EQUAL TO THAT OF THE ELLIPTICAL CAGE AND PLACED
IN THE CENTER ONE-THIRD OF THE WALL. THIS MODIFICATION IS FOR PRECAST CIRCULAR
UNITS PRODUCED IN ACCORDANCE WITH ASTM C-76.

4 TOP AND FLOOR SLABS FOR TYPE J UNITS SHALL BE OF CLASS I CONCRETE . CONCRETE AS
SPECIFIED IN ASTM C-478 ( 4000 psi ) MAY BE USED IN LIEU OF CLASS T AND CLASS I
CONCRETE IN PRECAST ITEMS MANUFACTURED IN PLANTS WHICH ARE UNDER THE STANDARD
OPERATING PROCEDURES FOR THE INSPECTION OF PRECAST DRAINAGE PRODUCTS.

5 STRUCTURE BOTTOMS TYPES J AND P MAY BE USED IN CONJUNCTION WITH CURB INLET TOPS
TYPES 1,2,3,4,5,6,9, AND 10, AND ANY MANHOLE OR JUNCTION BOX UNLESS OTHERWISE
SHOWN IN THE PLANS OR OTHER STANDARD ORAWINGS. ST'RUCTURE BOTTOMS TYPE J, ALT 8

BE USED IN CONJUNCTION WiTH CURB INLET TYPI

MAY PES 7

UNLESS OTHERWISE SHOWN IN THE PUANS OR OTHER STANDARD DRAWINGS.
6. RECTANGULAR STRUCTURES MAY BE ROTATED AS DIRECTED BY THE ENGINEER IN ORDER TO

FACILITATE CONNECTIONS BETWEEN THE STRUCTURE WALLS AND STORM SEWER PIPES.

7. EMBEOMENT HOOKS IN THE TOP AND BOTTOM SLABS MAY BE REPLACED WITH STRAIGHT
EMBEDMENTS IN ACCORDANCE WITH THE REINFORCEMENT DETAIL SHOWN UNDER OPTIONAL

CONSTRUCTION JOINTS ,

INDEX NO. 201,

SHEET 3 OF 3.

B 8, ANY DITCH BOTTOM INLET

10.

12

2-"6 Fittet Each Cornar
All Around See Note
v v
2.8
SEB2
s
258254
32.238
SEZECS
£0E 58
S48, ¢
O838-E
FEE S 3
12" Sagfwnc
ZeELSE
3:3:2;
L EE8
ofirec
)._bv. 08833 c
wﬁSESx
PLAN
<
CORNER FILLET g2
2-4b 53
ALL AROUND v e
) { £
£S5
1 I=f| 55
P
A =l | &2
8 af - €
31 HE o 5§
- = 2
| 3 = 3 b
- £1 3 a 82
#4012" Chrs, HEIRES
Both Woys ~ : R I
' NEEES
—— s 2 -
| “|5 a2t
L 2&m
I\ga @ 9" CTRS. BOTH WAYS

ALTERNATE B

ALL STEEL BARS SHALL HAVE 13" MINIMUM COVER UNLESS
OTHERWISE SHOWN. HORIZONTAL STEEL IN RECTANGULAR
STRUCTURES SHALL BE LAPPED A MINIMUM OF 24 BAR
DIAMETERS AT CORNERS

THE CORNER FILLETS SHOWN ARE NECESSARY FOR
RECTANGULAR STRUCTURES USED WITH CIRCULAR
RISERS AND INLET THROATS AND USED ON SKEW WITH
RECTANGULAR RISERS, INLETS AND INLET THROATS,
FILLETS WILL BE REQUIRED IN THE LOWER END OF THE
ALT. B RISER WHEN USED WITH THE ALT. A BOX.

INLET THROATS, RISERS OR MANHOLE TOPS SHALL BE
SECURED TO STRUCTURES AS SHOWN ON INDEX NO. 201.

STRUCTURES WITH DEPTHS OVER 14’ ARE TO BE CHECKED
FOR FLOATATION BY DESIGNER OF PROJECT DRAINAGE.

LARGER THAN SPECIFIED STANDARD UNITS MAY BE
SUBSTITUTED AT THE CONTRACTOR'S OPTION WHEN THESE
UNITS WILL NOT CAUSE OR INCREASE THE SEVERITY OF UTIUTY|
CONFLICTS. SUCH LARGER UNITS SHALL BE FURNISHED AT NO
ADDITIONAL COST TO THE DEPARTMENT. LARGER ALTERNATE
A UNITS CANNOT REPLACE ALTERNATE B UNITS WITHOUT
APPROVAL OF THE ENGINEER THIS NOTE APPLIES TO THE
INDEX ONLY.

FOR MANHOLE AND JUNCTION BOX TOPS, FOR FRAMES
AND COVERS,AND,FOR SUPPLEMENTARY DETAILS SEE
INDEX NO. 201

r — -
STRUCTURE BOTTOMS
TYPES J AND P
- PR g W
’r‘_ 5/1/75 “ 85 - /o‘,; 265




2 pick-Up
Hole

e
ST
n

=

|_f;l i

SECTION

i ey
=_.,, >
t'r‘ N ) I ‘
o ) roP VIEW ~ TOP VIEW
. s T—'¢ TOP VIEW 2" Roised Or
ro / ] . 3 / Identificotion Letter
Bt s
[ t—{l—,— w . 2-0" "_,’_i"
¢ ) ) jr ol
. | e ZE
2
I

SECTION

WALL SECTION
TYPE

WALL SECTION
TYPE I

SECTION
TYPE I

For Manholes

D

2-No.8 Bars ) 0

2-No. 8 8ors

2-No. 8 Bars

= | All

No. € Bars

Except 6-No. 8 Bors Shown.

Bors Spaced @ 6" Centers Both

Ways Except Middie Bors Shown

@ 7" Centers, All Bors With ACI

q07”

REINFORCEMENT PLAN

i —_\

Mooks Conted Approx.
45°, Or Emb in A

For Curb Iniets Types 1,2,3, 8 4

For Curb Intets Types 7 & 8

CAST IRON FRAMES

Wwith The Siob Reinforcement
Detoil Shown Under Ophionai
Construction Joints, Sheet

No. 3 of 3, Except All No.8 Bors

And No. 6 Bars Around Monhole

Opening Shall Be Hooked.

- ¥
' 1
.

8" For 3-6"8 4'Dia.
10" For 68 7* Dio.

__l\(K 1$" Optional Key
10* Draft

3-6%4-0",6-0"0r 7-0" Dia.

£

Thickness Of
_éstruc'uu wait

SECTION

TYPE 7-T (TRAFFIC)(H-20)
MANHOLES OR JUNCTION BOXES
STRUCTURE TOPS

Rdnlon:lnq Bars@ 6" Centers Both Woys Except Middls Bors
Shown @ 7° Centers. All Bars With ACI Standord Hooks Canted
Approx. 43°, Or Embedded in Accordonce With The Siob
Reinforcement Detoll Shown Under Optionol Construction Joints,
Sheet Na 3 of 3, Except Bars Around Manhole Opening Sholl
Be Hooked.

Bor Size Top Diometer
No. 4 3-6"a 4
Na 5 %
Na 6 7
‘ 407" l
REINFORCEMENT PLAN
ﬁ Conc;::a Or
1 i 8" Brick. See
Aia_a aje aaaa DIH Note 4.
l/lf" Optionol Key ¥
10° Draft -

3-67 4-0, 6-0"0r 7-0"Dia.

3

SECTION

TYPE 7-NT ( NON-TRAFFIC)

Thickness Of
Structure Woll

SECTION
TYPE 8

MANHOLES

NOTES ( TOPS, FRAMES AND COVER).

All steal bors shail hove 14" minimum cover uniess
ofherwiss shown ond shall be hooked where indicated.

Manhole top Type 7 siobs shali be of Class.-II concrele.
Concrete os specified in ASTM C-478 moay be used for
precast units ; see General Note No. 2.

Manhole top Type 7 siobs may be of casi-in-piace or
precast consiruction. The optional key is for precast tops
ond in tieu of dowels. Frome ond sicb openings are to
be omitted when top is used over g junction box. Fromes
con be adjusted with from one o six courses of brick.

Manhole top Type 8 may be of cost-in-ploce or precast
concrete construction or brick consiruction. For concrele
construction, the concrete and steel reinforcement shall
be the same as the supporting waoll unit. An eccentric
cone may be used.

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

All covers 1o be tack weided to frames at third points or
grouted ot third points with epoxy ( total eieven (1) ounces
of mined epoxy ).

The 212 ib. cover is the replacement for oil previous 14" deep
frames (troffic type ). The 185 ib. cover is the replacement
for all previous §" deep frames (non-troffic type ).

r-ug”

SECTION

COVER FOR ALL FRAMES

WEIGHT OF CASTINGS
Type I 126 Lbs.
Type I 134 Lbs.
Type I 98 Lbs.
Cover 212 Lbs.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

MANHOLES AND INLETS

SUPPLEMENTARY DETAILS FOR

Momes | Owtes 1 Approved By
Designed by
Drews 3 HSD /02 ——&g————m e
Crecked by | JEW s/oz [ irisies e ———
FH.WA. Approved : 9/23/82 a7 lof5 20’




v EYE BOLT AND CHAIN REQUIREMENTS
Chain Connection To Grate~, | A" Chain & Cold Shuts.
24 y See Table For Lengths. When .'ndg‘ !I!“.: BE:I." OLf.gthhn Handling & Remorks
Grate (‘)\ Chaining Two Grates Togeth yp —
Provide Adequate Loop For 217 1(mB) ! 4-0_ | Slide & Spin
] | £osy Handiing. (MB) 2 [ 4-0° | Silde & Spin i _
Bottom ~MB) 3 2 204"-0" | Stide & Spin
Siab Jom Nut, Nut And Washer . MB) 4 2 204'-0" [Slide & Spin \ 1
SEGCTION XX On Straight Bolt o= Cold Shut (MB) 5 2 204-0" | Slide & Spin | of Location
f M::- f . 20 s 1 4-0" [siide 8 i aonomsm
{f LA v ] 4-0" |Slide & Spin
X Channel to be formed with sither holf- pipe . g’gi; :n 2:':'. Ja-oT'm Or Threaded !, a . 30" | Siide Sp 1
and mortar or brick and mortar. | 8 ] 5-0" [Slide 8 Spin -——?l
Cold Shut 2 c 1 2-6" | Slide & Spin
[ ] 2-6" | siidea & Spin
[~ Half To Two - Thirds Wall Thickness E 2 [202-8" | Slide & Spin
b . . H 2 120267 Flip Cir. Grate and Siide & Spin Single Fres Grals
Note: When Alternate G grate is specified, the chain, boit, nuts, 1@ 1-8" | Cir. Grate To One End Grote
washer and cold shuts shail be galvanized in eccordance - 8"
N SECTION YvY with the specifications for the grate. 233 ; : :-_g- ;:::.0' Slide 8 Spin (, §
PLAN ON PIPE S Cost of sya bo't and ohain fo be included in the confroct unit 2-07 | Lifting Loop
price for Inlets. 234 J 1 4’-0" |Siide & Spin
BOTTOM CONSTRUCTION 28 L ew L1 1 3.9 lskeOrSiced Spi 4.
WHEN INLET SERVES AS MANHOLE EYE BOLT AND CHAIN FOR LOCKING GRATES TO INLETS 4 Gaonked verdwore Con
\ No. 4 Coarse Aggregate 2'x 2'x2" [
Fiter Fabric
NOTE ! . Jam Nut Or Spot Watd With Single Nut & Washer For Standord Struct Washer Welded Te Smooth Ba
Mortor used to seal the pipe into the walls of precast units will be of such o mix Jom Nut With Single Nut & Vlclnglr F:r Alhor:w."o Go'sn::w‘:'u fucturess :: N.'n a..wun..'o‘ rm.u.; Note: Sump bottom cppropriate for oll manhoie and inlet types.
that shrinkoge will not cause leakage into or out of the units. Bar For Stendard Btructures; Cost for sump bottom 10 be included in the contrect unlt
Nut 8 Wosher For AMernate G price for inlet or menhole.

Structures

SUMP BOTTOM
Note: Ladder bars are required only
when called for In the plons.

Other types of lodder bors appearing on
the Departments “Qualified Products
List “ moy be used. instollotion shall

E in occordance with the 1odder bor

1" Dia. Plain Bars Or
Approved Alternate
{ Plgin Bars, Nuts &
Woshers Hot Galvanized
For Alt. G Structure )

1" Dia. Plain Bars 4'{
Or Approved Alternate

Half Walt Bevel Cut Upper Stub To Match Forming For Apron
Lodder Shall Extend olf We Face. Capping Or Plugging Of Upper Stub Not
From 2' Abova Flear Up Thickness Required (Frioble bose material af stub opening
mn shall be removed 10 permit covering of opening ;
with structurol course material.) Frior To Placing Base Material
PICTORIAL VIEW OPTIONAL BAR TYPES " Aemove Riprop, Cement PVC Cop

LADMR BARS y Riprap Entrance
PLAN PLAN FOR STRUCTURES OVER 10' IN DEPTH Top Of Subgrode

4" PVYC Pipe, 45° Lateral And Stubs
Grout Seal Or integral Cest

Note: Cost of pipe, fittings ond sandbogging to be inciuded in the
contract unit price for inlels. See index No.102 for bole
barrier protection of iniet.

SECTION TEMPORARY DRAINS FOR SUBGRADE AND BASE
|—- Grout
CHANNELIZATION 172* Por Fr. 1]

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESION

Channelizotion required at all drainoge structures with two or more pipes.

SUPPLEMENTARY DETAILS FOR
Smooth tlow channels composed of concrete, or brick and mortar ALTERNATE LOCATION OF PIPE IN STRUCTURE MANHOLES AND INLETS

shell be constructad n the betfome ofall siructures fo.0 depth WHEN PREFABRICATED FLOOR SLAB IS USED e —

.

Dasigned by | WLB 475
Orome & Dopuy Bouign Gughusen, Meddungs
Chooted W | [ MF s Rovisies Ho. | Shewt Mo

EH.WA. Approved (10/7/80 a7 20f5 20I




7
L hd

For Structure Type See Plans —

1

Half Sleeves
Permitted ?
) \

Joint

TE :
| No Joints ailowed inside the Condition I structure.
2. Only cost iron or stesl waler moins wili be
% poss diucﬂy through structure
3 Only cost iron sonitory sewer 'III be ollowed fo
pass directly through structure.

=) ¢

I' Min., Clesronce Between Obstruction /L
And Flow Line Of Outiet Pipe , Also — |
Normal Flow Channe! Is Not To Be

Construcied When Obsiruction Is Below
Crown Of Qutiet Pipe.

CONDITION I

NOTE:
alioweu

CONDITION II

Within Slesves. Continuous Weld
_ (Water Tight)
‘E—"— S 18
4 s ¥ 4
— 77 1 AR
B ;\
1 Crodie

1. Only water mains will be allowed fo pass through
a Condition I structure.

DESIGNERS NOTE: “Sumped ° conflict manholes sholl not be used uniess the system

is hydrautically designed to take Imo account ﬂu hndlon

generated

if the sump

is
manholes must be |ornr than those normally provided.

UTILITY PIPES THRU STORM

PWQL
I

Grout

o “—'\ql -

N

TOP SLABS TO WALLS

i 3

oce Continuous Reinforcement
\1: Or Dowels
Cold Cast Joint

WALL JOINTS

SEWER STRUCTURES

N

BOTTOM SLABS TO WALLS

GENERAL NOTES

. For square or rectanguior precast droinage structures either deformed or smooth welded
wire fobric moy be used provided:

a) The smooth welded wire fabric shall comply with ASTM A-185 and deformed
weided wire fabric shall comply with ASTM A-49

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

€} Wire fabric shotl be continuous around the box,spliced at quarter point{s)
with overiap of not less than the spacing of the cross wires plus two inches.

2.Concrete as specified in ASTM C-478, ( 4000 psi ) may be used in lieu of Closs I ond
Closs II concrete in pr items in plants which are uluhr the 'Stondord
Operating P For The | Of Precost L ge Prod

3. Welding of splices ond lops is permitted. The requirements and restrictions placed on

welding in AASHTO M-239 shall apply.

4. Horizontal stesl in the walls of rectangular structures shall be lapped a minimum of 24 bor

diameters ot corners.

3. For squivalent stee! arecs for precast draoinage structures, see Sheet 4 of 5.

When: b < 0.75h(min.) Then(Req'd):h 20.4H

hy, 20.7Sh(min)

Eslab Thickness

Top Stab

or Straight End Embedment

— 6 { Minimum ) Be: 1nside
Face Of Structure Wall For
ANl Bar Sizes.

-— Bottem Siab

REBAR STRAIGHT END EMBEDMENT IN LIEU OF

ACI STANDARD HOOKS FOR TOP AND BOTTOM SLABS

One or more types of joints may be used in g single structure, except biica wull structure. Brick

wall construction is premitted on circular units only.

Ali grouted joints are to have o maximum thickness of 1"

Keyways cre to be o minimum of 11/2" deep.

Joint dowels are to be ¥4 bars, 12" long with @ minimum of & bors per joint for circular structures
approximately evenly spoced, and, 2 bars per side af approximate  guorter points for rectanguiar structures.
Minimum cover on reinforcing bars is | 174"

Rebar straight end embankment may be used in lieu of ACI stondord hooks for top and botton slabs
except when hooks are speciticaily colled for in plons o stondard drawings.

Joints b woll ond bety wall and top or bottom stabs may be sealed either by
preformed plastic gasket material using the procedures given in Section 430-7.3 or by grout

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

OPTIONAL CONSTRUCTION JOINTS

os o bottom segment in conjunction with o seperately

i w f1 1] P V1] [0 } { L) i l—,r ,i o) U
| | | | | ! | *

| i Wi |t / Il Ng Hehlmin)

| wll ! | | I A b

{ : I // \ |[ Y M min.) Minimum_Valus_For h
| i |/ \ } h{min.)*C.4H

I ] AN | Segments (b), (c), B (d) may be inverted for use

h=0.4H cast bottom siab. Maximum opening for pipe shall be

h 2 Mmin) the pipe 0.D. plus 6"

Dowel Construction Joint
Or Continuous Cast OnlyA_

hi zero

Hih
{Minimums Tabuloted Above Do Not Apply)

COMPARATIVE SIDE VIEWS

TOP OR BOTTOM SEGMENTS WITH CONSTRUCTION JOINTS OTHER THAN DOWEL OPTION
Moximum Opening For Pipe Shall Be The Pipe O.D. Plus 67

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

MINIMUM DIMENSIONS FOR BOX AND RISER SEGMENTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESKGN

SUPPLEMENTARY DETAILS FOR
MANHOLES AND INLETS

Nemey Dates Approved By

Ovsigned by HLB /75 .

L Deputy Oarign Enginose, Rosdwers
Caaches by LMF 7S Rovision We. | Sneet We. .,
FM.WA. Approved : 10/7/80 87 30f5 20’




5'-2" 4'-10"
.
" .
10 10 3_".1-1’ —
T
1 / I ]
Lol O o ke s 310" 6"
. . . .
For Depths i3'to15' w4 @ 9" Ctrs.
Tha Two Lower Bors
In Each Wall Spaced . #4@8"chs. | ® ¢ ®
A110" Cirs. /
£ o _a_a _a & ’;J_ ¥ L L4 L] ¥ L]

PARTIAL SECTION AA PARTIAL SECTION 88

DITCH BOTTOM INLET TYPE B

INDEX 231
4'~ 0"
EX
3 o]
\/
6_._ 3'-3" i E; 3'-10" -5_.
W40 8" Ctrs.
/#46 " Ctrs.
—-— vV——v E[ A /a a o s a

PARTIAL SECTION BB PARTIAL SECTION AA

5'-0" 36"
=1ir
g
' " 6.
s & 6" 2'-6 6 —
24 = — = = 2
. .
For Depths 3’
1015’ The Two
#49 8" Crrs. . PN -Lower Bars in
Long Walis
Spaced At 10"
. [ ] [ ] ] [ ] \ L] E[ — Ctrs.

PARTIAL SECTION AA

PARTIAL SECTION 88

DITCH BOTTOM INLET TYPE F

4'-10"

w40 8°Cirs.

w4 1" Cirs.
(/

—_— T v

A

INDEX 233
50" 3'-0"
#* 4 Dowels
o3 Per Side
=] 2PerEnd
s 10 Total
2l Iy - e 00t I - &
3 . . .
For Depths 13" 1015
. . ° ° ° The Two Lower Bars
» 40 8“Crrs. In Each Wall Spaced
\ A1I0" Ctrs.
. e o o & o o E[ —_———

PARTIAL SECTION AA

PARTIAL SECTION BB

PARTIAL SECTION BB

PARTIAL SECTION AA

GUTTER INLET TYPE J 8 V
INDEX 22! & 234

NOTES FOR THIN-WALL PRECAST OPTIONS

The deiais on Sheels 4 & 5 ore oplional for precas! consiruchion only, inlels used with
Bottom T, “J, AN. “B°. Casl-in-place consiruction mus! adhers lo the de. conlained on he
refer indexes.
MM.WW!MWIMWWMWU.MFN‘M&!
dimensions mddolﬁl'dlho relerenced index drawings wp? The width of Bottom Type “J,

Al “B* con be odusied lo reflec! Me appropriale precas! unil dimension.

Concrele which meels Me requirements of ASTM C-478 shall be wsed for siruchwes consiructed
1o Mhese deiails.

Reinforcemenl can be either delormed bor reinforcement or weided wire labric. Bar reinforcement
design sirength of 65 KS.. The area ol reinforcemenl required may be r
the Eq spocings
Steel Area = Ao = %~ Ao
with wires smaller than W 3. or greaier than 8° be permitied. Bor r

e e bt R S e o T S O T
wil
S e e e et o e, B s
Weided Wire Fabric Steel Area = Awgs * B X * Awo
in no case wil, {drwlucmlwsmmﬁduw’mlml?,w%ﬂk
zo;ummm mark of elther the number 60 or one UI) grode merk Ine

GUTTER INLET TYPE § MEDIAN BARRIER INLET TYPES 18 2 EQUIVALENT STEEL AREA TABLE
GRADE 40 EOQUIVALENT GRADE 60 EOUIVALENT 65 KSI
INDEX 220 INDEX 217 REINFORCING BAR REINFORCING BAR WELDED WRE FABRIC
Bor Size & |Sleel| Bor Size & |Min. Sleel| Wire Size & Min, Sleel STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
Spacing Area Spacing Area Spacing Area ROAD DESKN
# 4@ 12 CCEW| 20 | # 3@ 94~ ccEW| 1333 T3 W o 1230
* - Bl . or
6 r 6 - WE.56.5 SUPPLEMENTARY DETAILS FOR
# 4@ 9° CCEW | .2267|# 405} coew| y77e | 3. 3 waswes ol sw MANHOLES AND INLETS
* 3@ 7° CCEW 6" » 67 - WB.5*NB.5
#6Q@6 CCEW| .88 |# 5@ 6% CCEW | .5867 | 47 x 47 - w20-w20 545 Nemae e | Approved By
r
#6089 ccEW 6 = 67 - WI0N30 ‘;": u ::i ‘:: ’9’/’; 9‘,
- - PP - e Siats Design Engimeos, Ruatueys
# 7@ 6° CCEW| 1.20 #60? ccew| .80 4« 47 - w26=w26 7385 | o e Py = T
#7095 ccEw FHWA, Approved 1(/7/86 a7 40f5 20/




3'-0"

e

41"

[~

PARTIAL SECTION 8B

PARTIAL SECTION CC

DITCH BOTTOM INLET C

INDEX 232

7'-1"

6-7"

W40 12°Crs. For Depth <11’
W 4@ 10" Ctrs. For 1I' <Depth < 15"

N

L L] L L L ] L ] ‘

e Jjd

PARTIAL SECTION CC

DITCH BOTTOM INLET H (3-GRATE)

INDEX 232

[ ]

L J

o| ®e4@9 CrrsFor
Depth < 9'

oI 4@ 6" Ctrs.
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£ i20al

Rigid Pavement

0]

{Doweled Joints And Good Condition )\

1S

<

Fiexible Pavement Or @
Rigid Pavement [Joints Not Doweled
Or Poor Condition ( Fraclured)]\

Unpavedl

S <

Select __ |

Minimum
Minimum Minimum Cover Cover
Cover See Extra Base Detail Right
Bedding
ricip PAVEMENT @ FLEXIBLE PAVEMENT © UNPAVED W/0 SELECT BEDDING
MINIMUM
COVER
MINIMUM MINIMUM NON
PIPE TYPE/SIZE & SHAPE | COVER PIPE TYPE/SIZE & SHAPE| COVER PIPE TYPE/SIZE & SHAPE |COMM|COMM
CONCRETE CONCRETE CONCRETE
All_Round & Elliptical 6" All Round & Elliptical 6" All Round & Elliptical 15" 9"
CORRUGATED STEEL CORRUGATED STEEL CORRUGATED STEEL
15" - 72" Round 8 Arch Equiv. 9" 15"- 48" Round 12" 15"-72" Round 24" | 18"
78 & Larger Round & Arch Eq. 5" 54" & Larger Round 8" 78"-120" Round 30" | 24"
CORRUGATED ALUMINUM 15"-48" Arch Equivalent 24"(12") 15"-84" Arch Equivalent 24" 118"
15"~ 72" Round & Arch Equiv. 9" 54"-102"Arch Equivalent 30"(18") 90"-102" Arch Equivalent 30" | 24"
78"-102" Round & Arch Equiv. 15" 108" & Larger Arch Equivalent|36"(24") 108"-120" Arch Equivalent | 36" | 30"
108"& Larger Round 18" CORRUGATED ALUMINUM CORRUGATED ALUMINUM
CORRUGATED POLYE THYLENE 15"-48" Round 2" 5"-48"Round | 24" | 18"
15"~24" Round 9" 54"-72" Round 18" 54"-72" Round 30" | 24"
78"- 108" Round 24" 78"-102" Round 36" | 30"
108"-120" Round 30" 108"-120" Round 42" | 36"
15"-30" Arch Equivalent 24" 15"-30" Arch_Equivalent 24" 118"
36"-48" Arch Equivalent 27"(15") 36"-48" Arch Equivalent 27" 21"
54"-66" Arch Equivalent 30"118") 54"-66" Arch Equivalent 30" | 24"
72"-90"Arch Equivalent 36"(24") 72"-90" Arch Equivalent 36" | 30"
96"-102" Arch Equivalent 42"(30") 96"-102" Arch Equivalent 42" | 36"
CORRUGATED POLYETHYLENE CORRUGATED POLYETHYLENE
15"-24" Round 2" 15"~ 24" Round | 24" | 18"

Unpaved \

+—Minimum
Cover

PIPE TYPE A
Concrete 3"
Corrugated Steel 6"
Corrugated Aluminum 6"
Corrugate Polyethiyene 6"

UNPAVED WITH SELECT BEDDING

MINIMUM
COVER
NON
PIPE TYPE/SIZE & SHAPE | COMM|COMM
CONCRETE
All Round & Elliptical 9" 6"
CORRUGATED STEEL
15" -72" Round 8" | 12"
78"-120" Round 24" | 18"
15"-84" Arch_Equivalent 18" | 12"
90"-102" Arch Equivalent 24" | 18"
108"-120" Arch Equivalent | 30" | 24"
CORRUGATED ALUMINUM
15" -48" Round g" | 2"
54"-72" Round 24" | 18"
78"- 102" Round 30" | 24"
108"-120" Round | 36" | 30"
15"-30" Arch Equivalent 8" | 12"
36"-48" Arch Equivalent | 21" | 15"
54"-66"Arch Equivalent 24" | 18"
72"-90"Arch Equivalent 30" | 24"
96"-102" Arch Equivalent 36" | 30"
CORRUGATED POLYETHYLENE
15"-24" Round 8" i 12"

Bottom of Base/—\

2.

MINIMUM COVER FOR CONCRETE, STEEL,
ALUMINUM AND POLYETHYLENE PIPE

Extra base when this dimension
is less than 12" for concrete
pipe, 15" for corrugated steel
pipe and 18" for corrugated
oluminum pipe and corrugated
polyethylene pipe; see
application note below.

3

Note: Extra base is required when cross culverls are
located on facilities subject fo high speed tratfic
(>45mp h ) or high traffic volumes (>/600 ADT }
and the cover is within the ranges specified in
the notation above.

Extra Base Material

Extra base material to be paid for as equivalent
square yard base, except when material is called
for on cubic yard or ftonnage basis.

EXTRA BASE FOR CROSS CULVERTS
UNDER FLEXIBLE PAVEMENTS

GENERAL NOTES

The tabulated values are recommended minimum
dimensions to withstand anticipated highway traffic
loads. Additional cover may be required fo support
construction equipment loads or highway traffic
loads before pavement is completed.

Less than the tabulated minimum cover may be
used provided suitable method(s) are detailed in
the plans. These features may include but are
not limited to exira sirength pipe, select bedding,
select backfill, encasement and efc.

Values shown in parentheses are for 3"X 1"
corrugations which must be specified to utilize
the lesser cover.

Commercial and noncommercial refers fo typical
vehicular utilization of unpaved roads and drives
where rutting and cover displacement mayoccur.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

COVER HEIGHT
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ROUND PIPE DIMENSIONS

ROUND PIPE INSTALLATIONS

{ All Sizes)

ELLIPTICAL PIPE DIMENSIONS

ELLIPTICAL PIPE

INSTALLATIONS

Equiv. Wall Thickness (in.) ) Height | _ ] e
7 Closses IO, IV, ¥ Design Of Fill | Pipe |Bedding|Projection
Dia. | Area 2 (Ft] | Class | Class |Condition
(In.) |(sqFt)jAawall |Bwall |C wall ~
3 1-14 m c Positive
12 0.8 k3 2 N.A, Standard 15-22 ez [ Positive
15 1.2 /f 2} N.A. 23-26 hr4 c Positive
18 1.8 2 24 N.A. Modified Bedding | 27-32 z B Positive
24 2.4 24 3 3% 33-43| ¥« B Zero
30 4.9 2* 3* 4* Modified Trench 44-70 x 8 Negative
36 7.1 3 2 4 i’ 7i+ k4 8 imperfect
42 9.6 34 44 54 "
5 26 4 5 3 Pipe Class IT D-Load=1350 Lbs/Ft/Ft ( 01" Crack }
- ! D- Load=2000 Lbs/Ft/Ft ( Ultimate )
54 5.9 4 5 6
£ £ 1 Pipe Class I D-Load=2000 Lbs/Ft/Ft ( O1" Crack )
60 196 s s 6% D- Load= 3000 Lbs/Ft/Ft ( Ultimate )
66 23.8 5 6 7
3 t ) Pipe Closs X  D-Load=3000 Lbs/Ft/Ft ( .O1" Crack )
72 28.3 § 7 73 D-Load = 3750 Lbs/Ft/Ft ( Ultimate )
78 332 64 74 8}
84 38.5 7 8 83
90 44.4 74 8t 9}
96 50.3 8 9 93
102 56.7 84 94 104
108 63.7 9 10 103
14 70.9 9% - —
120 78.5 0 - -

( All Sizes)
Nominal Dimensions Wall Pi Beddi
i | Height Of Fill pe eading
Horiz, Vert. ) Thickness Instatiation| 09 Class Class
Equiv. (in.) (Ft)
Rise|Span| Rise | Span ia. rea | Classes 1-13 HE IT (o]
(in.) (7:) (;n) (ﬁ.') (D/na) (ogqu” HE I, HE IX| Horizontal 14-21 HE IZ c
n 1. : : L) e vERY 22+ 8y Special Design | Modified
Na [ NA | Na [Na 12 NA NA
1-13 VE IT c
2 |18 j18 |i12 | IS 1.3 24 Vertical 14-21 VE I c
14 |23 |23 |14 18 1.8 23 22+ By Special Design | Modified
19 [ 30| 30|19 24 33 34
29 | 38! 38|24 30 5.1 33 Pipe Class HE I D-Load = 1350 Lbs/Ft/Ft ( .0l" Crack )
29 | a5 | 45 | 29 36 74 a4 D~ Load = 2000 Lbs/Ft/Ft ( Ulitimate )
3453 531 34 42 10.2 5 Pipe Closs HE IZ  D-Load = 2000 Lbs/Ft/Ft ( .01 Crack )
38 | 60 | 60 | 35 48 2.9 Py D~ Load = 3000 Lbs/Ft/Ft {Ultimate )
- 5
43 | 68 | 68 | 43 54 16.6 6 Pipe Closs VE Il D~ Load = 1350 Lbs/F1/Ft ( .0I"Crack )
26 | 76 [ 76 [ 28 50 '5 i D~Load= 2000 Lbs/Ft/Ft (Ultimate )
5318383535 | o6 zz' A : Pipe Class VE IZ  D-Load = 2000 Lbs/FI/Ft { .0I"Crack )
- D~Load = 3000 Lbs/Ft/Ft ( Ultimate )
R IERED 72 29.5 74
63|98 | 98 |63 78 34.6 8
68 | 106 | 106 | 68 84 40.1 84
72 (13 |nus |72 90 461 9
77 V121 |21 | 77 96 52.4 9%
82 [128 128 | 82 | 102 59.2 10
87 (136 [i36 [ 87 | 108 66.4 10%
92 |143 | 143192 | 14 74.0 "
97 (151 {151 | 97 | 120 82.0 1§

MAXIMUM COVER FOR REINFORCED
CONCRETE PIPE ROUND AND ELLIPTICAL
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ar 20681

ROUND PIPE - 5"« |" CORRUGATION
Maximum Height Of Cover ( Ft ) Min.
Sheet Thickness In Inches Height
{ Gage) Of
D Area [ 0064 | 0.079 | 0.109 | 0.138 | 0.168 | Cover
(In) |(Sqr)| (i6) | (14) | (12) | (10) | (8) | (Ft)
36 7.1 72 90 100+ NA | NA
42 9.6 62 77 100+ | NA NA
48 126 54 68 95 100+ | NA
54 16.0 48 60 84 100+ | NA
60 19.6 43 54 76 98 NA
66 | 238 39 49 | 69 89 | 100+%
72 283 | 36 45 63 8l 100% | see
78 332 33 | 41 58 75 92% | sheet
84 385 3 38 54 70 85% | | of 4
90 | 44.2 29 36 50 65 8o*
96 50.3 NS 34 a7 6/ 75* |
102 | 56.7 NS 32 44 57 70*
108 | 636 NS NS 42 54 66%
1a 70.9 NS NS 40 51/ 63*
120 | 785 NS NS 38 49 | s0*
132 95.0 NS NS NS 44 54%

ROUND PIPE - 2§'§ é” CORRUGATION ROUND PIPE - 3"x |" CORRUGATION
Maximum Height Of Cover ( Ft.) Min. Maximum Height Of Cover (Ft ) Min.
Sheet Thickness In Inches Height Sheet Thickness In Inches Height
{ Gage ) Of { Gage) of
D Area | 0064 | 0079 0.109 | 0138 | o0.168 | Cover D Area | 0064 ] 0079 | 0109 [ 0138 | 0.i168 | Cover
tinj |tsqre)| (161 | «19) | (12) (10) (8) | (Ft) (In) l(sqFrt)| (16) | (14) | (12) (o) | (8) | (Ft)
12 79 | 100+ | 100+] Na NA NA 36 7.1 8l 100+ | 100+ NA NA
15 123 | 100+ | 100+ nNA NA NA 42 9.6 70 87 oo+ nNa | Na
18 177 | 100+ | 100+ | 100+ | Na NA a8 | 126 6l 76 100+ | 100+ | Na |
2 240 | 100+ | 100+ | 100+ | Na NA 54 | 6.0 54 68 95 | 100+ | Nna ]
24 3.4 | 00+ | 100+ | 100+ | Na NA 60 | 196 48 61 85 | 100+ | nwa
30 49/ | 85 | 100+ | 100+ | Na NA 66 | 23.8 44 55 78 | 100 | 100+*
36 7.1 7i+ | 88 100+ | 100+ | NA See 72 | 28.3 40 5/ 7i 91 100+™| See
4z 9.6 60+ | 76 100+ | 100+ | NA | Sheet 78 | 332 37 a7 66 84 100+*| sheet
48 12.6 53 66 93 100+ | 100+%]| | of 4 84 | 385 35 43 61 78 100+*| | of 4
54 16.0 NS 59 82 100+ | 100+* 90 | 442 32 40 57 73 90*
60 19.6 NS NS 74 95 100+* 96 | 503 NS 38 53 68 84*
66 238 NS NS NS 87 100+%* 102 | s67 NS 36 50 64 79%
72 28.3 NS NS NS 79 97* 108 | 63.6 NS NS 47 6! 75%
78 332 NS NS NS NS 90* 1a 70.9 NS NS 45 58 7%
84. 38.5 NS NS NS NS 83* 120 78.5 NS NS 42 55 67%
132 | 95.0 NS NS NS 50 61%
PIPE ARCH - 2%+%" CORRUGATION PIPE ARCH - 3"x 1" and 5" 1" CORRUGATION
Maximum Height Maximum Height
Of Cover (Ft) . Of Cover (Ft.) .
Minimum Min. Minimum Min.
Equiv. Sheet Maximum Corner | Height Equiv. Sheet | Maximum Corner | Height
Round Thickness| Pressure-Lbs/SqFt| Of Round Thickness| Pressure-Lbs/Sqft |, Of
Span | Rise | Pipe | Area |Required Cover Span | Rise | Pipe Area |Required Cover
Cin) | tin) | (in) |(SqFr}| (in)(Ga) | 4000 6000 (Ft) (in) | tin) | (In) |(Sq.Ft)| (in)Ga) | 4000 | 6000 (F1)
17 | 13 5 1.1 |.0641(16) 12 14 40 | 31 36 7.0 |.079014) 8 12
21 15 18 1.6 |.064(6) 10 14 46 | 36 42 9.4 | .079014) 8 3
24 | 18 21 22 |.o64at6) 7 13 53 | 41 48 12.3 | 079014} 8 13
28 | 20 24 2.9 |.06406) 5 I 60 | 46 54 5.6 | 07904) 8 13
35 | 24 30 45 | .064(6) NS 7 66 | 51 60 19.3 | .079014) 9 13
42 | 29 36 6.5 |.064(16) NS 7 See 73 | 55 66 23.2 | o7904) T 16
49 | 33 42 8.9 |.079(14) NS 6 j Sheet 81 | 59 72 27.4 | o7914) 1 17 See
57 | 38 48 1.6 |.109012) NS 8 lof 4 87 | 63 78 321 | o79(14) 10 16 Sheet
64 | 43 54 147 |.109(12) NS 9 95 | 67 84 37.0 | .079(14) T 7 lof4
71 | a7 60 18.1 | .138010) NS 10 103 | 71 90 2.4 | .109(12) 10 5
77 | s2 66 219 |.168(8)% 5 10 tiz | 7s 96 | 48.0 | .109(12) 10 16
83 | 57 72 | 26.0 |.168(8)% 5 10 nz | 79 | 102 54.2 | iosuz) 10 15 ]
128 | 83 | 108 60.5 | .138(10) 9 14
137 | 87 | 114 67.4 | .138(10) 8 13
132 | 91 120 745 | 168(8) 7 12

* Recorrugated end not available. May be considered for

cross drain and side drain applications only.

NA - Not Available

LA - Limited Avaiiability

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

MAXIMUM COVER FOR CORRUGATED
STEEL PIPE ROUND AND PIPE ARCH

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

COVER HEIGHT
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ROUND PIPE - 284" CORRUGATION ROUND PIPE - 3"x |" CORRUGATION
Maximum Height Of Cover (Ft.) Min. Maximum Height Of Cover (F1.) Min.
Height Height
Sheet Thickness In Inchas ( Gage ) Of Sheet Thickness In Inches ( Gage } of
D Area | 0.060 | 0.075 [ 0.105 | 0.135 | 0.164 | Cover D Area | 0.060] 0075 [ 0105 | 0.135 | 0.164 | Cover
(in) |(SqFt)| (16) (i4) (12) (10) (8) (Ft.) (In) |(Sq.Ft}| (I6) (14) (12) (10) (8) (Ft)
2 0.8 90 100+ | Na NA NA 36 7.1 33 42 60 NA NA
7] 1.2 72 90 NA NA NA 42 9.6 28 36 5/ NA NA
18 /.8 59 75 100+ | NA NA 48 | 126 24 3 45 58 NA
21 2.4 52 65 92 NA NA See 54 | 159 21 28 39 5/ NA See
24 3. 44 56 79 NA NA | Shest 60 | 19.6 19 24 35 46 NA | Shest
30 4.9 | 350m | 44 63 NA NA lof4 66 | 238 I50r | 22 32 42 51 lof4
36 7.1 NS | 360n | 52 68 NA 72 | 283 NS | 200n 29 38 47
42 9.6 NS NS | 440r | 58 NA 78 | 33.2 NS | I50r 27 35 43
48 126 | Ns NS | 38on | 5000 | 61 84 | 385 NS NS 24or| 32 40
54 159 | Ns NS | 340r | 450m | 540r 90 | 442 NS NS 230r | 30 37
60 19.6 NS NS NS 390m | 490m 96 | 503 NS NS 2ion | 280n 34
66 | 238 NS NS NS NS | 440n 102 | 567 NS NS NS | 260m 32
72 | 28.3 NS NS NS NS | 400n 108 | 636 NS NS NS | 240n | 3008
1a | 70.9 NS NS NS | NS 280~
120 | 785 NS NS NS | NS 270n
PIPE ARCH - 2§+4' CORRUGATION PIPE ARCH - 3"x|" CORRUGATION
Maximum Height Maximum Height
Minimum Of Cover (Ft) Min. M Of Cover (Ft.) Min.
Equiv. Th.s;h:ef Maximum Corner Heoighr ’fgurl;z ThSh;er Maximum Corner Heolfghf
R - 7 7 -Lbs/Sq
Span | Rise /%'éd Area Ref;u':’r’:ﬁ Pressure-Lbs/Sqt Cover Span | Rise | Pipe | Area Réfyu’i’f‘:j Pressure-L i Cover
(in) {tin} | (in) |(SqFr)|tin)(Ga)]| 4000 | 6000 (Ft) tin) | (in) | (in) |(SqFt)i(In)(Ga)| 4000 6000 (Ft}
17 |3 15 1.1 | .o60t63| 12 15 20 | 31 36 7.0 | .060(16) 8 2
21 |15 18 1.6 | .060(16) 10 14 46 | 36 42 9.4 | .060(16) 8 13
24 | 18 21 2.2 | .o60016) 7 13 53 | 4 48 | 12.3 | .060016) 8 13
28 | 20 24 29 | .o7504) 5 1 See 60 | 46 54 15.6 | .075014) 8 13 See
35 | 24 30 45 | .0o7504)| NS 7 Sheet 66 | 51 60 19.3 | .o7504) 8 13 Sheet
42 | 29 | 36 6.5 | .105012)| ws 7 lof 4 73 | 55 | 66 | 23.2 | .10502)] 11 16 lofse
49 | 33 42 g9 | .10502)| NS 6 8l | 59 72 | 27.4 | .10502) 1" 17
57 | 38 48 11.6 | .135(10) | NS 8 87 | 63 78 321 | .aoswzr| 10 16
64 | 43 | 54 14.7 | .135(10) NS 9 95 | 67 84 | 37.0 | .105012) 11 17
71 | 47 | 60 8.1 | .164(8) NS 10 103 | 71 90 | 42.4 | 135100 10 15
77 | 52 66 21.9 | .164(8) NS 10 1z | »s 96 | 48.0 | .13500)| 10 16
83 | 57 | 72 260 | .164(8) NS 10 1nra|l 79 | 102 | s4.2 | .164(8) 10 15

NA - Not Available

LA - Limited Availability

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

DR - Design Review is recormmended for eoch specific opplication. The review should
identify -any special handling, installation, backfill procedures, and construction load
restrictions which may be required. See FDOT Drainage Manuai, Chapter 19,

Section 19.4, Vol. I, 1987, The specification of the next thicker culvert in lieu of this
review is not approprate.(The review performed by the designer does not relieve
the contractor from onalyzing ond faking ony necessory precautions required to
protect partially or completely constructed pipe from the equiptment used
during construction.)

CORRUGATED ALUMINUM ALLOY
ROUND PIPE AND PIPE ARCH

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESION

COVER HEIGHT
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APPLICATION AND SELECTION GUIDE TO CURB INLETS AND GUTTER INLETS

0 BICYCLE SAFE uTiLITY MAXIMUM
INDEX INLET TYPE GRADE HYDRAULIC / LOCATION PIPE SIZE WITH
NO. TYPE CURB / GUTTER |CONSIDERATION | INTAKE (CFS) |PEDESTRIAN SAFE FROM CURB STANDARD BOTTOMS COMMENTS
e
! EaF Continuous 4.1 Yes / Limited Inside 30"
@
2 E&F Sag 9.0 Yes / Limited Inside 30"
210
3 E &F Continuous 1.9 Yes / Limited Inside 30"
¢
4 E aFr Sag 6.5 Yes / Limited Inside 30"
@ 5 E arF Continuous 3. Yes /Limited Outside 30"
211
e
6 E 8&F Sag 7.5 Yes/Limited Outside 30"
. 2 24" Longitudinal
212 7 Separator 1811 Continuous / Sag 4.4 Yes /Limited Inside 30" Transverse
e 24" Longitudinal
213 8 Separator ITAX | Continuous / Sag 4.4 Yes /Limited Inside 30" Transverse
@ " To be used only where flows are light to moderate and R/W does not permit the use of throgted curb iniets.
214 9 F Continuous or Sag 0.5 Yes / Yes Outside 30 Vanes to be directed to major flow direction.
Q " To be used only where flows are light and R/W does not permit the use of throated curb inlets.
215 10 F Continuous or Sag 0.3 Yes / Yes Outside 30
Medion Barrier @ 15" Longitudinal
! wall Continuous 4.0 Yes / Yes N A 30" Transverse B
Medion Barrier @ 15" Longitudinal
2 Wall Sag 5.0 Yes / Yes NA 30" Transverse
G| Medion Barrier Double Inlet @ 42" Longitudinal
217 3 Wall Continuous 4.0 Yes / Yes NA 30" Transverse
@ Median Barrier Double Iniet @ 42" Longitudinal
4 wall Sag 5.0 Yes / Yes NA 30" Transverse
@ Medion Barrier Double infet @ 42" Longitudinal
5 Wall Sag and Continuous 5.0 Yes / Yes |l Na 30" Transverse ~ ]
220 s Shoulder Continuous 4 .0 Yes / Yes NA 30" Transverse
221 v valley Continuous or Sag 5.0 Yes / Yes NA 30" Transverse

Q@ ®

Hydraulic intake values do not represent hydraulic capacity but are shown to compare inlets based
on g 0.2 % longitudinal slope, .02 cross slope and a 90% efficiency factor. For other conditions
the values shown should be adjusted for bypass flow or debris blockage. Sag inlet intake
value is based on flooding the outside lane or shoulder, where spread rather than hyaraulic
intake may dictate inlet selection or spacing. Full design data ond additional information

is available in “A Study of Stormwater Inlet Capacities” by U S.F

Curb inlets and transitions should be located outside pedestrian cross walk™ areas, preferably

upgrade from these locations.

Double throated inlets are usually not warrantedunlessithe minor flow is in excess of 50 feet
distance or 0.5 cfs.

Median Barrier inlets types 1,2,3,4 & 5 can be made bicycle and pedestrian safe by
specifying the reticuline grate.

@ Pipe sizes are circular, Class I B Wall, concrete pipe. Elliptical pipe and

corrugated pipe are to be checked for fit in accordance with Index No.

201, metal pipe sizes shouid be reviewed using 25X 3" corrugation up to

30" and 3" X 1" corrugation for larger sizes.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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‘\mm Type 4 Symmetnicol About §

2' Dia. Cover

Inlet Type 2 Symmetrical Aboul §

2' Dia. Cover
See Slab Reinforcing
Detail this Sheet. B om
€ Inlet See Siab Reinforcing Eiotet
Oetail this Sheet. £
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? ]
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® Concrete
] " B
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INLET TYPE 3

Inlet Type 4 Symmetricol About §

INLET TYPE |

inlst Types 2 Symmetrical About §

Limits Of infet Corsfruction L.To be paid

for as C. & G.

To be paig |

for as C. & G.
an

F.L. of Gutter )
-

J To be paid

for as C. & G.
HEES i 5" S
1

... |

Limits Of Inlet Construction

To be paid o
for as C. & G+

}

F.L. Of Guiter
N

‘L
:E{:Hﬂ‘ T

o |.

10¢

T
i T

|

v [ oo
! Gutter Trans.l— Gutter T""’-l Gutter Trans. Gufter Trans.
SECTION BB (Typeland 2} SECTION 88 ( Type 3and 4 )
ar-on Tign
%" |
400 e |
Trogn
. , .
=3 ' ot — ~T
| 2 =i ’
— = R i kY
. 5" ¢ Concrete > ~|
See Not v . 5" ¢ C
pee ot & Support Post. iy See Note 3 Supoort ot
- b ' No.4 J h
| | 1| - .
g" gancrete or S"J_ 3.’ N ls. 2:0 Y
" Brick, -8 . 6" Concrete o L '[ Jae »
o A 8 Bricks " Kol 4-0 ,5_!

DIMENSIONAL SECTION DIMENSIONAL SECTION

A e A No. 6 Bors Unless
9" (6" 72|73 Otherwise Shown
| No.& Bars At 9"Ctrs.

X i

t—— No.6 Bars Unless
3" Otherwise Shown

! No.6 Bars At 9"Ctrs.

No 6 Bars At 9" Cirs.y

No.6 Bars At9"Cirso

No. & Bors i i No. & Bars i%
P No. 7 Bar No.7 Bars” 4714 1'-5
No. 4_ Bars No.4 Bars —
At 8" Ctrs. . At 8" Ct .
Both Ways No.4 Bars At 8" Ctrs. 'S 5 No.4 Bars At 8" Ctrs
Both Ways

4'-0" Digmeter

REINFORCING SECTION
4'-0" DIA. STRUCTURE BOTTOM (SECTION AA)

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

TRANSVERSE SECTIONS FOR INLETS TYPES

, E:

No o s

GENERAL NOTES

The finished grode and slope of the iniet tops are to contorm with the tinished cross slope and
and grode of the proposed sidewalk and /ot border.

When inlets are to be constructed on o curve, refer to the pians to determine the radius and, where
necessary, modify the iniet details accordingly. Bend stes! when necessory.

All steel in inlet tops sholl have l*" minimum tover uniess otherwise shown. Iniet tops sholl be either
cost-in-ploce or precasf concrete.

The rear wall portion of inlet tops Types 1,2,3 & 4 moy be constructed with brick . Dowels to top slob required.
Only round concrele support post will be acceptable.
For supplemental details see Index No. 201.

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

For stracture bottoms see Index No. 200.

[_.“.
| #6 Bars ¢ 9°'
=5
=
w 7 46 Bars
2 I of
€3
M "
] e
2| § & 3
8] / 2
| 210F
s
T ©
#6 Bars
al = |
-~ o
1 N £ 1—2t
#6 Bars g 9" \—J l ‘\5 "
" @ Concrete Support Post
[_A
o ¥b Bars @ 9" =
- %
: 85 <
2 25 2 Q ¥6 Bars (Typ.) =
5 E3 :
£ 28 3
s) gjaw _ - v
3| 2loe L .
a poR N - 3 H
2| g|ee A v
. x A7
31_: i g g ==
=5 =
- ¥6 Bars 11 \
— 1. < ™
) 4 -
Front of Curb %6 Bars g 9") A

o' & TH 10F

No.6 Bars At 9" Cirs.

Back of Curb

No. & Top Bars
v-10f 7" 3f TABLE OF VARIABLE DIMENSIONS
be——— —2 oo 5 No.6 Bottom Bars DIMENSION 3-6" a-0"
214 tor 3'- 6" Structure Bottom A 1-97 t-6
184 for 4'- 0" Structure Bottom ¢ =8, ! :l%i
33 No. 7 Bottom Bars 0 9 73
Wl

DIMENSION 8 REINFORCING
SECTION FOR TYPE E CURB

1,2,384

5" @ Concrete Support Post

SLAB REINFORCING INLETS 1,2,3 and 4
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€ inlet
iniet Top Type 6 j/
Symmetrico) About §

Fitlet Each Bock Corner GENERAL NOTES

gr uiv'o.g lﬁ':? Round Botiom 12" ['—A I. The finished grade ond stope of the inlet tops cre to conform with the finished cross siope
#406"0c and grade of the proposed sidewalk and/or parkweoy.
;50 o e o a N jJ, | 4 2. When inlets are to be constructed on o curve, refer fo the plans to determine the rodius and, where
“or 97 =11 -1 T T INCT T SN 2-0" necessory, modify the inlet details accordingly. Bend steei when necessory.
8 (6 2 [ dn il BN £ Y 4 L A )
> I—[T L] N l T l I 3. Al reinforcing steel shall have 1§" minimum cover unless otherwise shown. Inlet tops shall
L 4+ h be either cast-in-place or precast concrete.
. f%—'t"‘“’ 4. Precasting of this inlet top will b permitted. Pracast units shall conform fo ihe dimensions
f-6' r —‘ shown or in d with opp d shop ings. Request for shop drowing approval shall
D D be directed to the D.O.T. Engineer of Droinags.
Lo € ( All Covers Are Removable ) 5 G t ing the requi of ASTM. C 478 (4,000 PS.1.) moy be used inlieuof
0 o ) SKETCH SHOWING FRAME SEAT AND THROAT RECESS Closs I concrete for precast units, manufactured in plants which are under the Standard Operoting
L ) s-0 Lo A J Procedures for the inspection of precost drainage products.
) « .
s 3-6 —r‘s. L3 No. 5 Bars 2'-0" o 1-6" | 104 6 The corner fillets shown for rectangular throats are necessary only when throats are to be
106" @ 5" Ctrs. ¥ used in conjunction with circular inlet bottoms or when used on skew with rectanguicr
(Provide Moriz. 23] &' | &" | &" | ~No 4 Top Bars inlet boxes.
Hook On Throot T T T No. 4 Bottom Bars .
TOP VIEW End Of :’op Bor)\[\ 6 6 6 Slope To Match Adjacent Curb With 2" Top Radius 7. For inlet bottoms ses Index No.200.
lNLET TYPE 5 And i Bottom Chamfer Or l* Radius. — 8. These inlet tops ore designed for use with stondard curb and
(Curb inlet Top Type 6 Symmetrical With Left Half) . K— L. 'k" Normol gutter Type E and Type F. Locote outside of pedestrian crosswalk
~ ﬁ . where practical.
[ 1 ( Gutter Line
— 9. See index 201 for supplemental detoils.
‘ b4 Bi'" 10.  All steel used for frame and cover shall meet the requirements of ASTM A-36.
. § 1. Either cast iron covers or steel covers may be used. Iron covers shalt be Class No. 30
= | R
To Be Paid For | Limi ot Constructi To Be Paid F 75- E; BN No. 4 Bars 5 castings in occordance with ASTM A-48.
A ] il & N 5
As Curd 8 G“mr—l lq‘ | s Curb & Gutter Qé o, d @ 6" Cirs. . qJ - 12. When Alternate "G” Cover is specified in plans either the cast iron cover
F.L.Of Gutter— ; 85| 82 | _ _——Corner Filet { See Note 4.) N_No. 4@ 6" Ctrs. Horiz and galvanized steel frame or the golvanized stesl cover and frame must
I3 10" [ §ad T H 0" P s L i M—No. 4 ® 8" Ct . vert ’ be used, Covers are fo be grouted in accordance with the grouting detail
l\[% 1 - ! e o z 5 gé >: No. 4 Diag. Bars o. rs. Vert. shown on sheet 2 of 2 ,in lisu of tack welding.
_— T } M ] g,ﬁ f_l i-"C'mm'ov/\ 13. Tack weld cover to frame with back-up bars or clips.
[‘ DE & 3-g* 6"
az
is Inlet Box Or Riser —e
3-0* __8-o" . 2'-¢ 3-0" - T 3
Gutter Tronsifion Gutter Tronsition | ( Steel Cover Shown) ’_
SECTION BB SECTION AA 1
-3 L9
Tack Weid A "
2§ & | 6 l _No. 4 Top Bors
T

7 No. 5 Bars 5 5 I No. 4 Bottom Bars
@ 5" Ctrs. | |’—‘1’—‘|" |
—

4 Spaces @5
SECTION YY

L TCT T

- f ¥
g b ARl 1
bt — 2] o
5* o peo
b TOP VIEW &
4'-04" 0.10 o, Of Frame o Q

W hl 310 10 0. Of Cover o € | N\ ;
5 | N

y - TOP MODIFICATION FOR TYPE E CURB &Y scemion o “2@8

Lex3x%s ﬁ pl
i ) STEEL COVER
r _ 116 x3ve x% 3 In (See Sheet 2 of 2 For Cost Iron Cover And Frome)

Sou Dot 2 HALF SECTION DD SECTION EE CURB INLET TOPS
TYPES 586

{ For Steel Cover ) ( For Steel Cover} =3 F

L
-4
-1y
oY

TOP VIEW Anehor - _ A H- 9 0 B ,
. : : Je

rewed by ' s B Ceet NC “ndus No
{ For Steel Cover)

SroW A hoproved 85 lof2 2l




Bar,%xz L

N
0°
"
(e
Epoxy - Sond Grout (=) Epoxy - Sand Grout
Each Side Each Side
\‘. — T
) @]
[
. [
Epoxy - Sand - [ann)
Grout Epoxy - Sand Grout
Grommet J Grommet Go.
—————————— -
Law
SECTION NN PLAN SECTION MM PLAN ANCHOR

CAST IRON COVER AND GALVANIZED STEEL FRAME

#-04" 0. To 0. Of Frame

GALVANIZED STEEL COVER AND FRAME

ALTERNATE G DETAIL

3-H" o.To o Of Cover

ARENY

(See Detail)

=

red

HALF SECTION DD
(For Cost iron Cover)

' SECTION FF
( For Cast iron Cover )

DETAIL

i

94"

*U’”"lrlul t"'IU . UZLH;LF
.
W—LR'_FL“ /T'U [
zf'ﬁ “”’,% 0 -'_L_J__’l_é. lg-—JL
SECTION GG
L 3-u" | e
I = m TH
(e Y e ¥ an ¥ cue ¥ ane ¥ cuy ¥ e § e FLT
OO OO |, e 3
Ll e Y e ¥ s ¥ c Y e ¥ cvn X ame ¥ cen 3 b B4 L =
HHeoooomooo oo o i o S
I'GCD(:QC)(:D(:DCE‘LT;. S
e ¥ e ¥ s ¥ e ¥ e ¥ e ¥ s ¥ e B R — @
o Y e Y e ¥ o ¥ an ¥ anm ¥ s ¥ au LT 4
e ¥ c ¥ cn ¥ cxe ¥ o ¥ e ¥ ai ¥ e TIT
= *
TOP VIEW

CAST IRON COVER

i
—vi

TOP VIEW

FRAME

{ For Cast Iron Cover)
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o

Superelevated Pavt. | I'~-6"

Pavement

Sepgrator

a'

Pavement Transition To Inlet

I

6' Separator

13"

\
<
\

I
L

7

90° Hook

I
N
‘ ! ! #6 Bars
| ’
I/ (Typ.}

PLAN

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

To Be Paid For As inlet

il

THROAT DETAIL

6' Separator

— *,

: 4 Separator |

3 |

I g |

Type O Frame 9" 5% 2 9" ;
( Cover Not Shown ) ——] |_ !
' " ! 4 i
4 4 [ 2y
‘rn :Nl Pavement =|0l 3()‘ | 3 !

ril—"ﬂ

SECTION CC

#s

AC! Std. Hooks Required Each End Of

Bars

Straight Bars And Right End Of Bent

Bars. 180° Hooks, Canted 60%+), On Odd
Bars ; 90° Hooks, Down, On Even Bars

Numbered From Throot Side.

#5 Bars

Throat Side —i-1
3"

. A ¥
P = T T
6 ar_\~+//,_\\ ! : o
N T
/ e | R

L 1
| ® 4
\S /, 2
\\\// } g
Pl . 4 s i ll §
i ol o ot R 2 [ S
- | W T
406" | 605" 3" e o
t T N

[

" Min,

i

el %(
gl ¢ & S 6"
NE Construction Joints Permitted
R . Between These Limits - See
<+ Iz Cleor (Typ.) Index No. 20! For Minimum
L u Diminsions.
© #6 Bors
| 12%0c
i % _—
!
2 SECTION AA

i

Pavement [
4 Pavement

;
_r

ﬁ FT -
! f *
~ 3
i 1 &g 2
e
6" | 37-1/.6_ N
B - g2 3
L8N,
MODIFICATION WHEN USED 8588
AS A MANHOLE { 33s¢ 4
EE S E
385§

GENERAL NOTES

. This inlet is used in Traffic Separators Types I ond I

that are located in medians constructed with Curbs

Types A, B and E. Use of this Inlet on through traffic

side of the separator is not permitted in medians with
Curbs Types A and B. Locate inlet outside of pedestrian
cross traffic.

Reinforcing-No4 bars @ 12" centers unless otherwise noted.
Cut or bend bars out of way of pipe when necessary. Bars
to clear pipe by i£".

Recommended maximum pipe sizes are 24" longitudinal
and 30" transverse . For larger pipe, inlets with bottoms
Type J, Alt. B, Index No. 200 are recommended.

. For supplementary details see Index No. 20!,

REINFORCING STEEL DIAGRAM
TOP SLAB OF INLETS

L Le
i

|

|

90° Hi

[

#6 Bars —
180° Hooks, Canted 60%

L Top Slab
[ N\ ﬁ) Hooks Required]

ooks Down

#¢6 Bars, 12"oc

.@—ﬁ

—_——

SEC

TION BB

/For Bottom Slab
Rebar Embedment
Options See Optional
Construction Joints,
Index No. 201.
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/~6"

Pavement Transition To Inlet
|
i

bl It [ [
1 sz N i i g A 2
- | ‘:F/ N ﬁj, R g
( \ | | : N §
! = ! ey ®
[‘ \\#6 Bars J N // 1 | L ; A E_’
‘ ~ { <+ =‘°
i l {— -
ii 90° Hook ! / @ TS,
(Typ.) #5 Bars 1 j: 4 - }\Jr _{:/
& e A
| [ Fab
| oo o NERE
™ -
)
REINFORCING STEEL DIAGRAM

Type I Frame
I ( Cover Not Shown )

Construction Joints Permitted |

Between These Limits -See
index No. 201 For Minimum
Dimensions

_________________ LI ]
Ay EEEEEEEEEEEEEEEES | 5
[ 5' s
P
( =0 2 Theoretical O
f o N T —-Gutter~
$ m
g ) ‘ I
8 2 | .
5 = 3 |
8 1" Exp. yoint (Typ.) ©
§ L3 Exp. Join yp.
« | T
c < “**«IZ:::::&___\ J [ B
[ — T
b —— 4
THROAT DETAIL (SECTION AA
6' Separator
To Be Paid For As Separator { No Deduction For inlet ) ] 4' Separator _i
e ' oo
To Be Paid For As Inlet 18z .. 2 52
. . . 6" _I
4 . ot o gl
1 N 2. 2.
: \ 'VL ol Pavement i’i :'\l ;
s REE 3 i \
Y &~ — T \
! ‘ r\ IJ \\_ Jl
] o . s L 6"
i 9 €
5 b3
> m
! |1tz Clear (Typ.) l

SECTION CC

Pavement—_

}
ay——

#6 Bars
/T12%c ||

MOODIFICATION WHEN USED
AS A MANHOLE

—

f

Between These Limits - See

Index No. 20! For Minimum

Const. Joints Permitted
Dimensions.

— A

Pavement

SECTION AA

GENERAL NOTES

This inlet is to be used only in Traffic Separators Types IX and ¥
that are located in medians constructed with Curbs Types Dand F.
Use of this inlet on the through traffic side of the separator should
be avoided in medians constructed with Curb Type D (Curb Iniets

Types 9 or IO are recommended ). Locate inlet outside of pedestrian

cross traffic.

Cut or bend barls“our of way of pipe
clear pipe by Iz .

. Recommended maximum pipe sizes

. Reinforcing - No. 4 bars @ 12" centers unless otherwise noted.

when necessary. Bars to

are 24" longitudinal and

30"transverse. For larger pipe, inlets with bottoms Type J,
Alt. B, Index No. 200 are recommended.

For supplemental details see Index No. 201.

*6 Bors

AC! Std. Hooks Required Each End Of

Straight Bars And Right End Of Bent

Boars. 180° Hooks, Canted 60°(¢), On Qdd
8ars; 90° Hooks, Down, On Even Bors

Numbered From Throat Side.

w ~20@3"
2 i

# =
[ Bar\ L

TOP SLAB OF INLET

y— Top Slab Rebar

9" Min.

1=
pep———

~

|
|
i

Hooks Required

For Bottom Slab

! /#f2§°’5 Rebar Embedment
b £ oc Options See
= — = —— I Optional Construction
Joints, Index
No. 201
SECTION BB ¢

ROAD DESIGN
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%EE%EE%E[CE{IG:[[%EU

TOP VIEW

364" (Curb Box )

35-,’;'" { Frame } |
352’" {Grate ) ]}

Direction Of
Predominate Flow
-—

/Aqusvable Curb Box
{ 6”10 9" Curb Height )

TRANSVERSE SECTION

e
NS
P 33 ] I
P — 36" !
- i
[ 43
LONGITUDINAL SECTION FRAME AND GRATE
j::l /!’-_IEIM 4" Bottom Lug (2 Corners) I
£ [LOCT O[T EL T O[T L[] EL ) s

n

1

T L =
%E%E%[%I%E%E E
T T L Bl s
T O O O L s
Lol el L

Approximate Debris Free Capacity
(0.02 Pavement Cross Siope)

%
Qrorar (CFS)

o % 80 7 60 50
Qtprake 7 Vrotar { %)

EFFICIENCY CURVE

TOP VIEW

L 354"

i3+
12 Equal Spaces 2i6

\
—

FE
8

N o33

See Detoil A
SECTION

SIS
7

See Detail B—/

DETAIL B

DETAIL A

GRATE DETAIL

FOR BOTTOM TYPE P 8 RISER TYPE J (ALTERNATES A)

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

#4 Bgrs Continuous
Ori2
Below )

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

4

Opening
Centered

[—b

{ Three Sides)

#5 Bar Top &
Bottom, L=i8"

————— #5 Bar
:}_ #6 Bar
1 ; : Wire Fabric
I\ Optional Ke.
l ’ (in Lieu Of Dowels ) ‘ |
3-6"0r 4-0" 6"
SECTION AA

TOP SLABS

GENERAL NQTES

Returns (Soma ™~

Closed Stirrups 8°cc__A j

#4 Bars, 6"cc, Top & Bottom

T N __" | — #4 Bar
/| i
Bl 1" 1 wsBars, with Hooks,
| | 6%c, Bottom
; |
l ‘ & | | #4 Bar
g < = 8
L 9 N\
#4 Bors, 12°cc
I _¢/> Or 4x4-wW4.0xW40
| Welded Wire Fobric
“ " I 40"x 20"
6. I - M ]
j 2 #4Bors Top 8
N 1 LAG-—t -2 T 7 Bottom
T A v
J TS~ #4 Bar (12" Legs)
#5 Bars

Cl

g

#4 Bars (Or Fobric)

Bar
y/ »a

7

T
.

Optional Key P
{ In Lieu Of Dowels ) 1 |

36"

SECTION B8

FOR BOTTOM TYPE P & RISER TYPE J ( ALTERNATES 8)

i This iniet is primarily intended for locations with light 1o moderate flows where right of way does not permit the use of throated Curb inlets
Types | through 6. The typical application is on curb returns to city streets. The inlet grate is suitable for pedestrian and bicycle traffic.

2. This inlet to be located in vertical faced curbs such as Curb and Gutter Typa F. Grate shail be oriented with vanes directed toward
pradominate flow. Iniat to be located outside pedestrian crosswalk where practical.

& W

For structure bottoms see Index No. 200. For supplemental details see Index No. 201.
All steel in slab tops shail have 141 " minimum cover unless otherwise shown. Tops shall be either cast-in-place or precast concrete.

For Alternate B applications, top slab openings shall be placed such thot 2 edges of inie! trame will be located directly above bottom

or riser walls.

6. For bottom Type J applications without riser use top Type 7-T Index No.200. Form opening in top siab as detailed above.

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

™ N

Inlet and grate detail shown is Neenah R-3067-L. Vaned grales with opproximately equal openings will be permitted that sotisfy AASHTO H-20

loading. iniet and grote shall be Closs 30 castings in accordance with ASTM A 48. Grates shall be reversidle, right or left.
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CURB INLET TOP
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# 5 Bars, With Hooks,
#¢5 Bar, Each Corner # 4 Bars cc, Bottom X4 Bors
Top & Bottom —~_| 4 |

N )
N
\lr T T T ‘lN&‘“‘} |_}— &4 Bors, With Hooks,
—_ ] 4"cc, Bottom

~Face Of Curb

CTCror

Direction Of
[D:D:[]: [[[[[ Predominate Flow p,.f’af,/. M5 Bars, With Hooks, 4" cc, H {
H:U:[[[[]:[[]: _— o0 o Bottom. 4 Sides A1
CETCIrL 4 4 1 [
L Opening J Frame Position . H
U Centered ! { /_‘, 4 Bor
; 8 . I i
‘ [ ]
Frome Position o \<|
}
TOP VIEW 7] 24" 1
Closed Stirrups 8'cc — { /< l |—w 4 Bars, Top & Bottom
ZIE" L .
5| { l?[‘ =T 4l
I3 ( 204"(Frame } 1 # 4 Bars Conti
- /(égjusla%lo bc}‘i”b th})x Or 12" Return Laps %'
\ to 9" Curb Height “ "
J TOP VIEW TOP VIEW ‘;a?na: fo'spoﬂs"i“ Legs)
a
D

d oo bt
N ITIFL
, il T
o S #_]] 7 _f—
22"

oo
- 36 e . 2| " U P ﬁ
- N
LONGITUDINAL SECTION TRANSVERSE SECTION I oo Ky — ) i oo Ky )
FRAME AND GRATE | {In Lieu Of Dowels) || {in Lieu Of Dowels)
| | I 6" Concrete | |

L 3-6" 0r 4'-0" ] 8" Brick L 3-6" | 6"

= SECTION AA SECTION B8
FOR BOTTOM TYPE P 8 RISER TYPE J (ALTERNATES A) FOR BOTTOM TYPE P & RISER TYPE J ( ALTERNATES B)

-4 L
T oy ] 0 Al
= TOP SLABS
< Approximate Debris Free Copacity
[:D ~ o { 0.02 Pavement Cross Slope } GENERAL NOTES

— . This iniet is primarily intended for locations with light flows where right of way does not permit the use of throated Curb Inlels
. .

—

Types | through 6. The typical application is on curb returns to city streets. The inlet grate is suvitable for pedestrion and bicycle traffic.

Qrosar (CFS)

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
predominate flow. Inlet to be located outside padestrian crosswalk where practical.
[D ‘“"NI 3. For structure bottoms see Index No. 200. For supplemental detolls see index No.20I.
__/":"" 4 Ail steel in slab tops shall have I;"‘ minimum cover unless otherwise shown. Tops shall be either cast-in-place or precast concrete,
= = 100 S0 80 60 50 :
~o ~fou ; om (%) 5. For Alternate B applications, top slab openings shall be placed such that 2 edges of inlet frame will be located directly above
_L N Qiniake Tota! bottom or riser walls.
»3 :r" EFFICIENCY cuRvE 8. For bottom Type J applications without riser use top Type 7-T Index No.200. Form opening in top slab as detailed above.
TEI K— :lv! 7 Frame may be odjusted with one to six courses of brick.
% 2" Bottom Lug (4 Corners)
8. inlet and grate detail shown is Neenoh R-3065-L. Vaned grates with approxii ly squal openings will be permitted that satisfy
PLAN AASHTO H- 20 loading. Iniet and grate shall be Class 30 costings in accordance with ASTM A 48. Grates shall be reversible, lef! or right,
| 198" | P
| K
,J I 7 Equal Spaces @ 23" _‘l i"?%“ '1"’
. ~— 60° STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
NI TFT I mps
—7 § -
See Detail A See Detail 8 CURB INLET TOP
DETAIL A DETAIL B
SECTION TYPE 10
GRATE DETAIL T wems oo ] approved By
Oevgnad by EGR ‘9
: — o . ek
'vmw oy | HSD . {/7817__ Osputy Denign Engineer, Roadways
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¢ Inlet

[?ymmem‘cal About § For Inlets Types 2 & 4
+ And For Double Throat Side Of Inlet Type 5. See
| Tabular Description Of Inlets, General Note /. N

| i

ition jer Wall)
C/’_\ Barrier Wf,‘,'.i,ﬁgfii'. Tor Barrier W .
. . The Co! e
< S —

Symmetrical About ¢
For Inlet Type 3,485

Slope Varies GRATE SLOPE
Omit Back Wall Under Barrier For inlets Types 3,48 5 B ¢ Barrier Wall { See Table For
N Siope Rate ) |, Grata
oulder | Slope |Remarks
| l|= / \ | \;_ Siope Rate
|
[ r—r————————= A I R 003 |67:1 g::cm
- | T~ -
s _L_4 i —— I 0.05 6.1 gz'g&
i f
1
! ! 006 |56:1
| .
A | T hd oor |s2:1
| T4 Jomnitol /|
L N 008 | 5:1
s
\ 009 |47:1
- ]
8" 4-0" L—B_L 8" | o/0 |45 | etmar) PICTORIAL VIEW ( TYPE | SHOWN )
= —r—t
PLAN ( INLETS TYPES | THRU 5 ) INSET A
30" 30" T
- . - x
) GENERAL NOTES
Symmetrical About § For Standard L Inlet Descriptions:
—= — Section ( Profile Grades The Same) ) :
T G J‘ Type | Single throal, one side of barrier wall.
2" Type 2 Double throats, one side of barrier wall.
37/ 2" T ! o
ype 3 Two single throats, opposite sides of
Symmetrical | geg Igdeth%?ISO F%r w;idvr/h“ barrier wall.
About @ ~ - I'Std. nd Height tandard Wa - o
= R Type 4 Two double throats, opposite sides of
. 3 {2 pn PO For Reinforcing Steel | \\Zﬁ':sa' Foce barrier wall.
~-- ﬁ i See Note 5 ! Type 5 Double throats, one side of barrier wall,
For Throat And \‘ and single throat other side of barrier
SECTION CC Grate Support 4 wall.
Details See \ 2. For grate details see Index No. 220. The paraliel
\,
For Throat And Inset A~ N bar grate shall be used unless the reticuline
Grate Support Shidr. Povt Theo G P For Throat And grate is called for in the plans. The reticuline
For Reinforcing Steel Detail See W Ashsinbadion eo G.F 3 g;‘;’qls‘g"" grate shall be specified where bicycle traffic
5.4" See Note 5 /Inser A. - Insg; el is anticipated.
. " w ™ : 2% |6 For standard concrete barrier wall dimensions,
6 i 571_ 3-4 TGTG shigr Povt.. ™ /Thea GP Shide Povt

3
Shidr. Pavt. and for dimensions of concrete barrier wall
__[,'———-— incorporating light standards within the wall,
see Index No. 410.

#4804 1 ll I

@ 9" Ctrs. ] 4. Reinforcing steel shall have 2"minimum cover.
Y\ - _L Bond Breaker 7" 7" I-5" 5. All reinforcing steel # 4 bars. Longitudinal steel
N "—‘! 1 } ] bars extend over full length of concrete barrier
3 } 3 Std \\ " 1 wall transition. Tie bars @ 12"ctrs. Reinforcing
© R / to be paid for under the contract unit price for
Bed ~ 1325 o " ) concrete barrier wall.
3 F - Grate Supporr/ + E v, é 2 Grate Suppor 6. For supplemental details see index No. 20!.
i <
E §§§ # 4 Bars @ 12 Ctrs. 8 PR S &8 § L 7. inlets to be paid for under the contract wnit price
L8 bl K- £ " ‘ for inlets (MB)( Type 1,2,3,4,0r 5 ),each. Borrier
TE E E [ L‘ g?zgtg's's -g hS ,z‘ E 5 ié - # 4 Bors @ 12" Cirs. wall to be paid for under the conrrac'!- unit price
8 §~§5 ! ‘/ - S g £5 S5&s for Concrete Barrier Wall, LF.
PR L ! #48ars | w3 E @ "
§§5§ ql } } /0 12"Ctrs. ‘ §§ £§ gglis #4 Bors@ 6 Cirs.
=1 &9 —_—
=z ™ P S W W — + T ‘L—‘ — 7%‘ g %3 EF —‘——'— —— —_— —— #:,— STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
® #4 Bars @ 12"Cirs £538 #4 Bars@ 9"Cirs.” ROAD DESIGH
(R

T
®,

+
&
S
hd

L& 8" 20" | g Le] 410" Std. _l_ a"_l MEDIAN BARRIER INLETS
TYPES 1,2,3,4,85

SECTION AA SECTION ( INLETS TYPES 1 & 2) SECTION ( INLETS TYPES 3,485 )
- ] Memes | ety ro
{ NON - SYMMETRICAL SECTION SHOWN ) J‘:‘!‘?"’I,, ' Aporoved By .
SECTION BB bem by | WSO | 6783 Trate Dealen Enpionr, Mosdoers
Checked by | VG /uEW | 7783 | mevisien we T shest v frry
FH.WA. Approved : 10/6/83 a7 {of I 217




Concrete Barrier Well Concrete Barrier Wall
™~ ~

3 3 H s5'-0" 4-3"

a5° 67 3'-9"

- ] ﬁ

4'- 4" l‘4..

See Inset B / /

) 'I w
\ Shaulder Pov' 14" Cleor. .S 296 (3" Drop Out o 0ur { Y
} Shouider Pov'. 9] ~8 § \L
$§d N/~ s 2of 2
Edge Of Pavement —~ Edge Of Pavement — L .! .:2 £ N T Sew sheet
-P a§§ N/
LOW SIDE SUPERELEVATION HIGH SIDE TRANSITION : E § F_/
2ha Eyeboit And N
PAVEMENT WARP FOR SHOULDERS IN SUPERELEVATION $33 J’A Chain ( See index 201}
at ,ﬂ . ,ﬂ X 5| — A
2"Clear. §§§ p _§ [ 2" Chear. H»_
5‘-,:8; 2 % # 4 Bars @ 12" Ctrs.
aSw
ERZS ._.
>4 Bors@ 12" Ctrs. § g Sé g
Joint And Bond Breaker : ® g £ < [T
Cast in Place infets: 333% ;
O e, o 25,3 2350 s i * ———
including footings. ’ a N o
. Precast Infets:
Varies, 3" Swd. Joint width 1" maximuem. Soal with " 3-8° 8" & 3-3" "
(0"t S"Allowabie ) Bt ot e lr— -!ﬁ iﬁ -! L J—F =lr— -
See Section B8 For Other Barrier Shape.
- SECTION AA (WITHOUT GRATE) SECTION 88

_______ .

r:ﬂ W GEMERAL NOTES

This intet is primarily i for yse adj borrier walls on paved shoulders. Use of
the inlet adjocent to other wall types shail be cwrond by the Drainage Enginesr. The inlet is suitoble

BARRIER WALL / RETAINING WALL SINGLE FACE ROADWAY BARRIER B e e o O oty iy, b and gutter or other

~

2. Iniets located in embankments constructed with earth onchored retaining wall shall be designed with
’NLET SECTION AT WALLS minimum depths to reduce odvnnc impoct m"n anchorm system. Runs of pipe porallel to ond neor
S FY DO N anchored woll shail be P must be exercised during the
K] F A design ond construclion of siorm water sy within wall sy
. L _’ 3 Inlﬂ bo"oms ond /or tops may be either precast or cast-in-place. Whether cast as a single unit or as
k3 and precast or cast-in-ploce, the upper 2'-3"of the iniet shall be
Av € /\, nmlorcod in accordqncc with Sections CC, DD and EE.
; 1|4 |4 4. Exposed edges shail be chamfered §".
Py ’ », P L3 Whon Alnmah G pran is spn‘lﬁcd in the pions, the grate is to be ho! dipped gaivanized after
678 5-3" | |e78°s|678] || 3-3" | |678" - 0. Field i of the filler bar called for in inset B will not be permitted, thereby
or 3-8" E or 3-8 ul requiring folerance adjustment during fabrication ond/or casting, or, maiching grute to
[ structure prior to galvanizing.
5'-0" J 6. For supplemental datails see Index Nos. 200 and 20i.
™ -
. a-.J
8" §-0° o'l ol Laeor o TOP VIEW ( WITHOUT GRATE )
L o €& 2 -
Unless Otherwise § 3-8"Unless
Shown On Plons é Otherwise
Pions
STATE OF FLORIOA OEPARTMENT OF TRANSPORTATION
ROAD DESIGN

Note: Structure Bottom Type J, Al B Only. See index No. 200,

BARRIER WALL INLET
INLET WITH BOTTOM TYPE J
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5-0
7 AT S A1 A
T T T =1
I i ! i i
I T
v t
1" Clear. 9 (_J
! |
' -
|
1 i _
- m
4 |27 2’cleary ||
T +4 —
i I

SECTION CC

&-3"

i

7

¥

¥
A

T
*

.
®
6" 'Y
4" Anchor Bolt Or
4" Oritted Hole For —_|
o °

Grouted Stud ( See
Piote Detail )

=

i
W Le
4

T
A

x
*

¢

]

TOP VIEW OF INLET

WITHOUT GRATE

(4 Welds T8 B Min.) fl
x

{ Seal Weid Prior

+

-

€ 3”9 Howe For

-
For 5td. Grates 312

| 3"
s-o
See inset A
2§ 12§” 3 S o
1 I 14" Clear. _[_L l ! 14" Clear.
/ b ‘ ‘ 4
[ a
]| e \ - z"aml l [z creart ||
I AN i }
SECTION DO SECTION EE
'ale
[
I
1
o
4-3" 1
» ’ " ’ I 54- o.
67 3'-9 // / 8 )
See inset B / / 5 = IL" 'r 3-8 T‘ -]
] Lt]
06 (3" Drop 0wt 1o oy 5 /47/3__ -+ -
N 2° pitch . l r
N -
¥ Hond Pi B
\/ Asphaltic Concrete - ©
N\t For Proprietar I [
I/ Wolls With Boftered (- H
. Yy Tos { Bond Breaker |~ |
Eyebolt & Chain Not Required ) Vo~ '
( See bdex No. 201 ) J : :
TRANSVERSE SECTION BACK VIEW

WITH GRATE & PLATE

TOP VIEW OF
METAL PLATE

ii
It

'@ Stdx a” 470 Anchor B
ired nchor 0
(2 Required) { 2 Required )
OPTION FOR OPTION FOR
GROUT STUD IMBEDED ANCHOR

TRANSVERSE SECTIONS
THRU BACKWALL PLATE

104"

— ]
|

4
o

|

|

—a_

Seat ‘ﬁ-r _ =

| e—e—

pr—— prmm—
4" Anchor Bolt Or
Stud ( Bolt Shown )
See Plate Details

" ! 54"

Il { H‘T__
- |
|

12"

WITHOUT BACK PLATE

PICTORIAL VIEW

31"
34" F | ‘..I pr N
~ " e
T f
forrrrm—
L5x3xfy — S
—
. A s £~
ey NS t et >
¥ )
: G
ht W
| )
f_ ¢ T
S I
L
E ___L
F-oJ Main Bors 5" x 4" I.l
Cross Bars: Either §"@ Etectroforged Or §" ® Weided
TOP VIEW
—\17 SECTION GG
» Eoch Side Main Bar And "n
$ Upper Malf Cross Bars Toleronce
T 4 T
U- Stot 1 ’3 - i T
¥
WELDED ELECTROFORGED

CROSS BAR OPTIONS

STEEL GRATE

$

Field instaliation ( See General Note ) .

When clearance (¢ } exceeds §"a one-piece
round bar shall bs added io the end of the
cross bars and end band ongles to reduce
the clearaonce () to § or jess. After welding
bar in place, clean bar and domaged grate
coating ond coo! with a coot tar pitch varnish.

INSET B

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD OESION

BARRIER WALL INLET
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4'-3"
A=
i ——
€]
B
1| z)l.e]
&
L 1
-
PLAN
(Without Grate)
2'-0" 6%, 1-0"
),
— L :
SECTION DD
5' Gutter Transition d

5"
4]

o

grate shall be used.

RECOMMENDED MAXIMUM PIPE SIZES
4’-3" INLET INSIDE WIDTH PIPE SIZE
i 2-vy 2'-13 PONTD 24"
H o 3'-4" 4'-0" 36"
o & Grate Elevation o
% Refers To This " - . .
N L._.1 3/gn ! “_-1 [3 6 Note: Recommended sizes are for concrete
/4 , Point ———— pipe. Sizes for other types of pipe must
Tix 4 /‘ + e e e e e S e e e be verified for fit in occordance with
<}=\_ o - b= e e e SL L EES s Index No. 201. For larger pipe see bottom
N — = |7' ) Type J detail right and Index No. 200.
q 6"l [
Eye 8ot o { o Vs Vs
1 | See index 201 Ly 4-0"or 2'-1t" 4'-0"0or 2-11°
/ | \ 2
0 "
| i L
35 8" 4-0" 8"
[ 211 8" 2% !
| 3; .
» =
” - =
— 2"Cieor 2°Cleor E ‘,!,3'5'
o 3.8 .
® 8 ‘-0 8" g jo3- &
r 8 % & ] Unless Otherwise ] or 4-0
33E Shown On Plans mmmm
2 H §—E ZCieor 3 2Cleor )
o § c§ fo=—— °
L] '~ J O | ™~
M [ ————— : \:,,‘_ __.:r_ P e——r— H
®
See Index No. 200
INLET WITH BOTTOM TYPE J
SECTION BB SECTION AA
4'~ 3" Out To Out
Theoretical G Li inlet
eoreticol u'ner "me L-¢ ne‘ . '-5" ! -5 | ['-5"
21§ 2-13 L~ € Cross Bar
) 8" 14 " GENERAL NOTES
Lip Of Gufter [~ n ° L
LS x3 xf§ =8 - I. This inlet with paraliel bar grate shall be used for limited access
ﬁ ——— ——l-]-— — 3 2 e 3 facilities and other bicycle restricted tacilities subject to heavy
Z *“N‘ 3z Weld Moin Bars < ‘: b4 ° foads ; and , may be used in locations where inlets Types Aand 8,
" v ) — % To LWith § 25 L with wide grote opening, ore unoccepiabie. On limited access
— T I — Fillet Waids i 2 3 facilities with designated bicycle access and on all.other facitities ,
::r W u including roads overpassing limited access highways, the reticuline
-

5-4"

To Be Paid For As Shouider Gutter |

"

To Be Paid For As inlet

Back Of intet

SECTION CC

5' Gutter Transition
To Be Paid For As Shoulder Gutter

D
Back Of Guiter
f l . '
! 1RE o
1 5 B
| il fw e B
: G INLET | o
= = i — —
{ { k ‘\Tneomicol
1 . Gutter Line
o 15" ¢ oftset E : %, ?3‘ wert
:
~ — - N ~

R

///L
D-'}/

7

7 Pavement T

SHOULDER GUTTER TRANSITION

\k,,,‘/i Lip of Gutter—3

DETAIL OF BAR STUB

1 1 1 T ¥ T 1 ¥
Bar Stubs —/I

Main Bars 5" __i--leolgMd For Cross Bars )
Cross Bors |§ x §" {}" Continuous Weld At Main Bar Notches )
Main Bars And Cross Bars Flush On Top.
4'-3"

f— -]
r D=y ']— S e
[\ /\ For Grote Detoils
See index No. 231

i

TOP VIEWS

5" Ctrs. Al sms\r

SECTION CC

Bar Stub~/ I | | I !

(See Detail)
SECTION DD

STEEL GRATE

~N

> w

o

. Reinforcing steel all No.4 bars af (2" centers both ways with

2" clearance ta inside of walls and bottom. Bars to be cut or bent
for I{‘ minimum clearance around pipe.

All exposed edges and corners shal! be tooled to *-rndius.

When Alternate G grate is specified inplans, the grate is to be
hot dipped gaivanized after fabricetion.

For suppiementary detaiis see Index Nos. 200 and 201.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

GUTTER INLET
TYPE S
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g1-3n

ok

.

PLAN

Stee! Crating, see Detai!
L

-!nlet Elevation as shown

40-3u
70130
H 8" L 201 _J_sn
{
on Plans.
P Eye Bolt -
See Index 201 ~
B NI HA—
i -
s, 8 M
-
L g
1 150 & &
c2E
ak 2
; ESs
Sg®
28
§S W
1558
233
S8 32
el - Y -]
SECTION BB
( For Pipes 24" Dio. And Under )

\Y
let TypeV
W\

—
4-0" or 2-1" 211" 0r 4-0"
“ . @ N Le" 0"
6'-0 18 = g | 3-6" or 4-0 | 8"
(Unless Otherwise Shown In Plans) < (Unless Otherwiss
- Shown in Plaes )
3
&
E
2
s
a|
i
i
! 1

—~

Siogn
o | a0 -gqn o
! 4r-3n

2" Cleae

M liear

SECTION

AA

Note: Structure Bottom Type J, Alt. B Only. See Index No. 200. 2
INLET WITH BOTTOM TYPE J 3
( For Pipes 30" Dia. And Larger }
4
5.

Refer To Index No.23|
For Weld Details And
Sections

Intermediate Bors ’/
Main Bars

GENERAL NOTES

This inlet is designed for village swoles, ditches, or other areas subject fo
heavy wheel loads, minimum debris ond subject fo pedestrian and/oc
bicycle traffic

When dterncte "G" grate is specified in plons, the grote 15 fo be hot dipped
golvanized after fabrication.

Reinforcing — No. & bors a 12" cirs. both ways. Cut or bend bars out of way of pipe
to ciear pips 1§ .

. All exposed edges and corners shall be tooled to *. radius.

For supplementary details see Index No. 201.

4'-3* 0, to O.

6" | 43" /ﬁ"

I3l e | 6
'/ & e

Bor 7% | %"x 5"\

{4 Required)

7 qu‘c?;aﬁ
(8 Bors@§* )

STEEL GRATE

T0 REGUIRED PER INLET
Main Bars S"l%l"

8" Steel Grote 3
x3" Reticoiine Bars 15"X% "

Intcr-cerate Bars .

MAKUFACTURED BY BORDEN, FLORIDA STEEL,US FOUNDRY

STEEL GRATE
IRYING, RELTANCE, GREYLICH (OR EWUAL).

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
RGAD DESIGN

GUTTER INLET
TYPE V

T mames | Dows Approved By
— 1
Des gred by | H
} & bl d,
Drewe vy I wHw l /57 Depuly Design Enginaer, Roadweys
Crackes by | RMM | 4/57 | Reviven ko T shest No TS
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APPLICATION AND SELECTION GUIDE

FOR DITCH BOTTOM AND MEDIAN INLETS

CAPACITY ( CFS)

PIPE SIZE LIMITATION

GRATE WITH | GRATE WITH SAFETY
INDEX GRATE SINGLE SINGLE DEBRIS INLET MAXIMUM
NO. | TYPE [LOCATION| ownLy STD. sLoT | TRav sLoT | TraFric | PEpESTRIAN | BicYcLe | TOLERANCE | insioe wiotH / piPE SIZE OTHER DESIGN CONSIDERATIONS
Limited Heavy , e "
Access — —_— Wheel -0, IB"
230 A Facilities 5 Loads No No Good 31 24
Limited Heavy i o "
Access —_— E— Wheel 3-8 30
231 B Facilities 16 Loads No No Excellent q'-2" 36"
* * * * * 1 " "
Outside Infrequent 2-0 18 ¥* See Note 4.
c cz 6 15 10 Traftic Yes Yes Poor 31" 24" * % See Note 8.
** * % * " "
Outside Infrequent 3-1 24 * See Note 4.
23 D cz 12 3/ 20 Traffic Yes Yes Poor 41" 36" %3 See Note 8.
2 * % * * * L
Outside Infrequent 3-0 24 3 See Note 4.
E cz 3 14 19 Traffic Yes Yes Poor 4-6" 42" %% Sse Note 8.
* * * ¢ " ~
Outside —_ Infrequent 3-0 24 ¥ See Note 4.
H cz 19 33 Traffic Yes Yes Poor 7-8" 66" or 2-30" %% See Note 8.
** Heavy o ”
Inside e —_— Wheel 2,- 0 p '8 M
F cz 8 Loads Yes Yes Poor 4-0 36 % % See Note 8.
233 "
eavy « "
Inside — —_— Wheel 4-4 36
G cz 21 Loads Yes Yes Poor 5'-0" 42"
Heavy ' “
Inside _ _ Wheel 2-n 24
234 J cz 10 Loads Yes No Fair - 36"
Outside 3'-g" 36"
235 K czZ NA NA NA Good See Index Debris buildup may occur on Type B fencing.
GENERAL NOTES
1. All inlets must be selected to satisfy hydraulic suitability, with proper consideration given to safety and economics.
2. CZ denotes clear zone, formerly CRA denoting clear recovery area.
3. Alternate G grates should be specified when in salt water environment.
4. Inlets C, D and E capacity and debris folerance may be increased by the addition of a slot. Slotted inlets located within roadway

clear zones and in areas accessible to pedestrians shall have traversable siots. Traversable slots ore not adaptable to iniet

Type H.

Special ditch blocks require plan details.

6. Pipe size limitations are based on circular Class III, B Wall, Concrete Pipe. Eliptical pipe and corrugated pipe are fo be

checked for fit in accordance with Index No. 201 ; metal pipe sizes should be reviewed using 2% x

through 30"and 3"x I" corrugation for larger sizes.

7. The figures shown for capacity are approximate, and are intended as o guide to assist in describing relative performance:

W

Z corrugation up

(a) Inlets with grates only are considered to be 50% blocked with 3"of ponding.

(b) Standord i2"slots and traversable slots are calculated assuming a 25% blockage and 3"of ponding above the grate.
8. The capacity values assume infef control. 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.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH BOTTOM AND MEDIAN INLET
SELECTION GUIDE

Namag. Dates Approved s,r , P
Sesgma by | EGR 9/6/84 /‘ J
Orown by HSD 9/6/64 Siars Devign Engivasy, Fosdwars
Chacked dy | EGR /6784 | Reuision No. Shesl No. Index No.
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. [X]
low —zo
i A
20 { 20 . Normoi Ditch Bottom

Ditch Bottom /\/ d
o
19' - o V
| [
Ditch Block (Low Side Of inlet On Continuous Ditches) _Jd 3'2-1'00 [ 23-.0: A
= T .

Toe Watl Required
{ Paved Or Unpaved Ditches)

SECTI lo° 6'-0"
CTION DD RECOMMENDED MAXIMUM PIPE SIZES Unless Otherwise d
Shown In Plans

—i8 ¥-6" 8%

1
Bottom Type J

INLET INSIDE WIDTH PIPE SIZE Unless
[ =D L Otherwise
2'-0" 18" in
ﬁ A
v - A 3'-" 24"
30" Note: Recommended sizes are for concrete pips.
Sizes for other types of pipe must be
. " verified for fit in accordance with Index Note: Structure Bottom Type J, Alt. B only. See Index No. 200.
< (] 6 No.201. For larger pipe see bottom Type J
r-6 3 -6 3" 3" detail right and Index No. 200.
2 [ ) INLET WITH BOTTOM TYPE J
3 1 L1 2-5% crote 3
LM | |
T,
- I e | I
-t =
- ),
- 9 Bors 1/2"x 31/2°x I'-8 IW"
* el ! H | Locate As Shown GENERAL NOTES
— 172" Expansion Joint 8 - 8 {. This inlet is designed for ditches, medians,or other areas subject to heovy
/— L = z:: J 3M" Notch Permitted wheel loads on limited access facilities where debris moy be a problem
_"7 K \ . (At The Option Of and flow through this grate is less than Tcfs. NOTICE : This inlet is not
i H —(3‘ Eyaboit -« The Monufacturer ) for use in areas subject to pedestrian and/or bicycle traffic.
c ! ¢ z ~ E {See Index 201) 2. Reinforcing - 2" clearonce to inside face. Cut or bend bars out of woy of
° L pipe to cleor pipe by I’l
L }f - .
i » © 0l B £~ 3. Chamfer exposed edges ({Cham'or).
:: i E . 1 l_g" SECTION EE 4. When aiternate "G" grate is specified in plans, the grate is to be
Loz H © 23| hot digped golvanized after fabrication.
[ .
< t T 2 5 Cost of ditch paving to be inciuded in cost of Inlet. Sodding to be
! @ id for under contract unit price for Sodding, SY.
‘ a L a > s e 9
{ 6. For supplemental detfails see Index No. 20i.
[} PLAN
L ©
)]
1
(- l
i @0
= 3" Cone. Ditch Pov't
L L
6" 3" 6" 6" 2'-0" 6"

2’ Sod All Around / 5.
{Total 8 SY) 2"ct

Aj
4 1 Tk I [7] S T
Low D [ 1 ] f [+

L VIR

k7# 4 Bors (@ 12" Ctrs. { E%Eé é } STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

£ §§§ | :? { ROAD OESIGN
} ® 4Bars @ 9" Ctrs. { §;§§1 © r i DITCH BOTTOM INLET
( ] 1 _ rmTYiE‘ A

-\_‘k__..__k_ _L_\J:I‘ wa T %né”f" ] :L E / .g'v ' )

@ 12° 5 [ Chaches - ~Tvie 5 i T
SECTION CC SECTION AA " Pr@izcie SECTION 88 L LT T =
FHW A Approved 7/18/75 87 ! of | 230




r—h

20:1 ] " l\,
Toe Wall Required & |
U " .
{ Poved Or Unpaved Ditches ) &y - 10 1 “ 3.8 lLe"
5'-6* it i Of in lﬂ or 4-2%
r=8
8" TAO'T I’-7" T4:|J= -7 Tﬁr 8" SECTION EE laadd
] I | . i o] o-or -
4 1- L— F oo o
i Eye Bolt i Side Siope ___ Side Stope " E £
Lo | See Index 201 ) [ % — s L J
. Y
j o % Note: Structure Bottom Type J, Alt. B Only. See Index No. 200.
i
\’-5"’"‘" Pavement INLET WITH BOTTOM TYPE J
SECTION FF \
2 Sod (9 5Y) \
t—F [RECOMMENDED MAXIMUM PIPE _ SIZES
b - INLET INSIDE WIDTH PIPE SIZE
'I 1 1 ) Y] -
SODDING, PAVEMENT AND DITCH BLOCK 3-8 30
4'-2" 36"
L— 8 Note: Recommended sizes ore for concrets pips.
PLAN Sizes for other types of pipe must be
verified for fit in accordonce with Index
( Grate Not Shown ) No. 201. For larger pipe see bottom Type J
4'-3" detail obove and Index No.200.
5" s "
——1~ Predominate Flow(s) = - — D
L
L5:32§ — /L513~f; GENERAL NOTES
5'-8" 50" 1. NOTICE: Inlet intended for use only on that portion of limited
. oaccess focilities not subject 1o pedestrian and /or
B'_, o-2" " Prp 58" e ~ ‘“E bicycle trettic.
14 4] } ~toefe ele 2. Inlet designed for ditches, medians or other areas subject
- [ T ¢ fo heavy whes! loads, where debris may be a problem,
- ond inlet intake is 7 cfs or more.
‘ \ I ] ’ l / "_ ""1 § "— L 3. Reinforcing steel oii No.4 bars at 12" centers both woys
L 7 with 2" ciearance 1o igside of walis and bottom. Bars to
' ~ 1 Rchcu!ma_ Bars / :’I’:’T.d’a”B::l‘ Sars be cut or bent for If minimum clearance around pipe.
A\ ;/" "\. L /] pa tixh 5"x :! D - 4. When alternate G grates are specified in the pians, the grates
- .8" x h are to be hot dipped gaivanized after fabrication.
3 i 5 PLAN 5. Ditch paving to be inciuded in cost of iniet. Sodding to be
£.% paid for under the contract unit price for Sodding SY.
b < g "ig § b < Cold Driven Rivet ‘ 6. For supplementary details see index No.20l.
2 k3
§ E § i ° ° o ° ° ° ° ° °© fo— L5x31ﬁ
S$UE
' ' I r < -
§85| w Bearing Bor
g% SECTION ¢C $
s 8=
p L <§ 2 8 p <
@ §
l Intermediate Bor / B"’ll’;:ﬂ::l;m Bar
* A A A PO *‘ . %J STATE OF FLOMIDA DEPARTMENT OF TRANSPORTATION
© d hd d r :.%1 ROAD DESIEN
SECTION 44 SECTION 88 DITCH BOTTOM  INLET
SECTION DD TYPE B

STEEL GRATE

Mowes | 0w 1 aporoved By
Desigued by HA® 4/87
Drows by RWR 5782 Eoginser,
Chached by Jva s/82 Wovisien Me. Shoat Ne. Indez We.
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:l 12"l 4 See Index 20|
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SECTION
TYPE C
Recommended Moximum Pips Size :
O'Wﬂll - 18"
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2-4
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—r: ?—w }__&
TYPE C
Approx. Weight 235 Lbs.
|5
T N
82 2 2
|12

TYPE C
Stroight Bars 2" x 3s"
Reticuline Bors 114" x 3"
Bonds 14" x
Approx. Weight 100 Lbs.

.

;g -
=
o =
Sl
1T
PLAN

See Index 201

No. 4 Bars
® i2" Cirs

SECTION
TYPE D

Recommended Meximum Pipe Size -

3. 1" Wall - 24" Pips
4~ 1" Wall - 36" Pipe

Note:
Type D inlet 10 be used only
when siots are required in
wide side of iniet. Cast Iron
Grate not permitied.

l;Q of Grate .

HALF SECTION CAST IRON GRATES

4-af"
|
L
= N
~ 23 % H
0 @ -1
TYPE D

Straight Bars 2" x ¥e"
Reticuline Bors {'4"x ¥ie"
Baonds 4"z 4"

Approx. Waight 180 Lbs.

-
o P -0 24
- o e
|
4 )
PLAN
M
5
4 Eye Boits
c| See Index 20t
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>
[>No.4 Bars
x @ 12" Cirs

SECTION
TYPE E
Recommended Maximum Pipe Size -

3'- 0" woll - 24" Pipe
4'- 6" Wol - 42" Pipe

INLETS

4-4°

TYPE E
Approx. Weight 465 Lbs.

CAST IRON GRATES

f—~
lN:
:lm
=|%e
.23 /
R ¥-1
LRIV 1
YR H i
-— @ &

TYPE E

Stroight Bars 2" x ¥e"
Reficuline Bars | V4" x 6
Bands 14" x "

Approx. Weight 215 Lbs.

STEEL GRATES

R —'

[

R

244, |

PLAN

I'- 2!

8

Grate—"
e';\ Eyebolt -
See Index 201
7'-8"

_.l "Cl.

Recommended Moximum Pipe Size *

SECTION

TYPE H

Woll - 24" P}
‘. 8" Walt - l-s?;ipc
2- 30" Fipe

3-00
7

&
4

] .
I

I
Il

]

—

s'-¢"

TYPE H

Approx. Weight 725 Lbs.

6 -5)"
31 Spaces © 2%
(32 Bors @ A )
Bond~y
1
|
«
Bang
TYPE H

Stroight Bars 2" x 3/us
Reticuline Bars l'/‘ x ¥¢"
Bonds 14" x

Approx. Vlolqm 315 Lbs.

Wi
0|
g% g A
Type C 3™-1" (: Type C 2:-0:
Type O 41" & Typs D 31
Type £ 4-6" s Type E 3-0"
2
.. M s “ "
_il_
o)
]
N
6-0" e [ &" -6 | e*
Unless Otherwise E Unless Otherwise
Shown On Pians H Shown On Plans
@

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

STRUCTURE BOTTOM TYPE J FOR INLETS TYPES C,D 8 E

GENERAL NOTES

These iniets are suitable for bicycle and pedestrian areas and are to be used in ditches,
medians and other areas subject toinfrequent tratfic loadings but are not to be placed

in areas subject to any heavy wheel loads.

. Inlets subpct 10 minimal debris shouid be constructed without slofs. Where debris is a

problem inlets shoukd be constructed with siots. Siotted inlets located within roadway

clear zones and in oreas accessible to pedestrians shall have traversabie siots. The
traversabie siot modification is not adaptable to Inlet Type H. Siots may be constructed

at either or both ends as shown on plans.

Either cast iron or steel grates may be used on inlets without slots
and on inlets with non-troversable siots. Steel grates are required on
inlets with traversable siots and oniniets where bicycle traffic is anticipated.

When Alternote G grate is specitied in the pions, either the steel
galvanized after fabrication, or the cast iron grote may be use

stipulate the particular type.

» uniess the

Recommended maximum pipe sizes sho-n are for concrate pipe.

Pipe sizes larger than those r

d must

for fit,

All exposed corners and edges of concrete are 1o be chomfered § .

Pavement to be used on inlets without slots and inlets with non-
traversable siots only when calied for in the plans; but required
on all troversable siot inlets. Cost to be included in contract unit

price for inlets. Quantities shown are for information only.

Travarsobie slots construched in existing inlets shall be paid for os inlets partiol,
and shall include the cost for siot openings, paving and ony required repiocemen! grafes.

Sodding fo be used on ail inlets not localed in poved oraos ond paid for under

controc!t unit price for Sodding SY.

For suppiementory details see index No. 201

rate, hot dipped

plons
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Sc = ¢
Flow £73 =
. §.n L § 2 A
8z 3 El .
Sod Qe E‘If‘ ¥ Chamfer g
]
efe Pavement
(Hand Shape To Neat Lines) ( 4 ’
? y/a >
» lea g _ 2'
— S HALF PLAN WITH SLOT HALF PLAN WITHOUT SLOT
PLAN VIEW
Varies 4 I8 8" 4 Vories 4 _le" r.‘ r-B
Di,rch ;mrz 1 s - Vvies | Ditch Width ]  Maries . 3 | L4 vori 8"

] g es (5751, I aries

Varies (5" S I siope V& % Tl ! Vories (5'5td.) | f slope Y2 piteh ﬂ ‘

— ———t - m\w Bo"om} ! 13" A\
3" F[ » po ¥ 7" (Skot Depth) ®
<] Lﬁil L = | =

\ L

SECTION AA PAVEMENT AND SODDING QUANTITIES SECTION 88 L“ L"
FOR TRAVERSABLE SLOTS HALF PLAN WITH SLOT HALF PLAN WITHOUT SLOT
Pavement Sod SECTION CC
Iniet [Single Slot [Double Siot | Single Siot | Double Siot
Sy JcYy | sr]cy SY SY '
C _|487[0776.16 |0.93 2 16
D |599losi 770|110 14 19
E |588|0.91 [7.37]1.08 4 8
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
TRAVERSABLE SLOTS T
DITCH BOTTOM INLETS
TYPES C,D,E,&H
Hames Detos Approved By
beegred &y | EGR 2/00 Je bt
Drown by e 2/680 Deputy Detign Engineer, Resdusys
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Bam

< intet]Pav] So —t -
Sy _:'L_ﬁ or |sv _Ditch Bottom ——= ¢ \ ftom
L ‘, c |6 o ¢ lo30| 8 | ]
D |6 N , D jo36] 8
width Of E |7 [ebe D L2 E j037] 9 Toe Woll Required —
Siot N "8 FRYEHET {Paved or Unpaved Ditches)
"~ Sod Fime {500 _L—_“——___ Existing or Proposed Structure
el pLAN 500 ONLY 3" Concrete Pavement Traversable Or Non-Traversable
Width Of (Traversable Shown)
Grate ] Stot PAVT. AND SOD
Siot Depth . .
Oinerwrse e hote: Sev General Notes Mo & o 7. DITCH BLOCK FOR INLETS WITH OR WITHOUT SLOTS
Shown On SODDING AND PAVEMENT
P
" FOR INLETS WITHOUT
SLOTS AND INLETS WITH
A LA Al
v NON-TRAVERSABLE SLOTS
SECTION AA SECTION 88
NON-TRAVERSABLE SLOTS
M . " A B
Vi !
e veries +—1 vari ) Jl- Dit :":/s'dth i sv 3 — r: r- 18"
. . . . aries itch Wi aries Vari
Varies T Ditch_Wwidth —‘ _Varies s Stope ... ! _|1= l Vories 757 81d.] I i oe yories - - aries T
Stope Varies T 3" | Varies (5” Std.) | 51008 ot ries | Sio Ditch 37 _~— Const. Conc. Pavt. & Slot
| \ ; \T— Bot tom) PR = \ _
1 A\ T ~Fy— P "
: ’ \\ ya o 3| . 1 |7"(stot Depth) %
: v/ © g" 3 —_.
/ RN | I 5"(Min.) T
” I L : | u 6" | o male | . l
(RN { ): :_‘L"l | 6 | et 4:3[5.;_ | \Bonom ot Exist. Srates o be
] | | Siot Or Remove Exist. | ates
Const. Conc. Pavt. & Siot./ | ! | Const. Conc. Pavi - I Wall To This Line (Exposed | Reploced Only
| | i | I | Rebars In Pavt. Zone May | When Called
| ; | l t . o i Be Either Removed Or | For In The Plons.
Exist. intet with & ! ! } ] S’“;{; ","’°"SV""" | Imbeded ). ] !
or without Stots! | [ ! " Without Slots R ——— ——— !
| ' | i 1 E |
S | U, 2 L LM J
SECTION AA PAVEMENT AND SODDING QUANTITIES FOR SECTION B8 lesles
TRAVERSABLE SLOTS (EXISTING INLETS) HALF PLAN WITH SLOT HALF PLAN WITHOUT SLOT
Pavement Sod SECTION CC (CASE])
Intet {Single Slot [Double Siot | Single Slot |Double Siot
Sy | ¢y Sy [ CcY Sy SY
¢ 46710831616 |1.05 12 16 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
D |599|101{77011.30 14 19 ROAD DESIGN
E |588|099!737 124 19 18

Note: For plan view and additional details see Sheet 2 of 3.
For poyment see General Note Nos. 6 ond 7.

TRAVERSABLE SLOT INLETS (PARTIAL) FOR EXISTING INLETS

DITCH BOTTOM INLETS
TYPES C,D,E &H
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Designed by E6R 7784 /
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Choched by | JAW/IVE r/84 Revision Ne. Sveut No. ndex. N
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Break Angle Not To
Exceed 3°(1:20).

Minimum Siope For
Transition Ditch 0.10%
Unless Existing Ditch
Is Fiatter.

) A B8
3 ij t r Vories 8" _ |

ot
1
Gratel(s) To Be Replaced Only |
When Called For in The Plans \
Exist. Ditch Bottom T RN O, S A Remove This Portion Of
( Box With Slo’ Shown )} ] Box And Construct New
- 1 4 e \Van | -Varies ( See Pians ) | / Top, Seats And Slot (s )
7\1 ________ x "7 t==1 | Const. Conc. Pavt. & Siot
Break Angle Not To 1
Exceed 3°(1-20) } A1 —\ 1
N ¥ ) x
Bottom Of Transition Ditch G 7°(Slot Depth ) %n L
These Points Can Be The \ 5" (Min j | Grote(s) |l g
Same Or Nearly The &" ‘,I J | 6"
Same Where Ditch " f |
Grades Are Flat. 3 H Remove Exist. Wall To
|

This Line { Exposed Rebars
In Pavt. Zone May Be
Either Removed Or Im?odtd)

Exist. Inlet With
Or Without Slofs/‘v

HALF SECTION WITH PROPOSED SLOT HALF SECTION WITHOUT PROPOSED SLOT
SECTION CC (CASE 2)

Bottom Of Transition Ditch; Or
Bottom Of Exist. Ditch For
Exist. Inlet Without Slot

- |—:A [-—B

3 Varies 18"

—+
13

:/Const, Conc. Povt. 8 Slot

Bottom Of Exist. Ditch For
Exist. Inlet With Silot

Slope Same As Exist. Ditch —

— [

__>7"(slot Depth )
- = :5"(Mm), l

B
Grate(s) To Be Replaced

Only When Called For In
The Pians

8Bottom Of Exist. 12
Or Remove Exist. Wall To |
This Line { Exposed Rebars |
in Pavt. Zone May Be Either!
Removed Or imbeded ) :

3 e

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

TRAVERSABLE

* Extra Pavement When Exist.
Slot Exceeds 12" (n Depth

| Exist. Inlet With
Or Without Siot

HALF SECTION WITH PROPOSED SLOT HALF SECTION WITHOUT PROPOSED SLOT
SECTION CC ( CASE 3)

SLOT INLETS (PARTIAL) FOR EXISTING INLETS

3.

DESIGN NOTES:

The general purpose of these conversions is fo remove the hozard

of the protruding inlet top, while not creating a hazard by depressing
the top too deeply.

The corrective procedure depends on the approach ditch grade and
hydraulic requirements of the site. The selection of the appropriate
case depends on the relationship between inlet top and ditch elevation,
and, on the vertical clearance between the top of the uppermost pipe(s)|
and the grafe. The purpose for the Case | conversion is to add the
traversable siot to an existing inlet where top removal, change in
grate elevation and ditch transitions are not required. Case 2 will
normally be applicable to ditches with flatter grades adjoining the inlel.
Case 3 will normally be applicable to ditches with steeper grades
adjoining the inlet where buildup of the existing ditch is acceptable.

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

Where the existing inlet 10p is above the existing ditch (Case 2} but
borrow material will be required to adjust the ditch (Case 3), ond
vertical clearance or other conditions do nof prevent removal of the inlet
fop, the designer should call for Case 2. The designer shall determine
if difch reconstruction is required more than 35 feet beyond any
traversable skt side and shall include separate pay items in the plans
to cover the cost for that portion of required ditch reconstruction
exceeding the 35 foot limit. The designer shall also determine whether
ditch pavement is required for ditch restoration within the 35 foot limit and
include that pavement under a pay item separate from the inlels partiol.
When the detention ditch concept is to be used with Case 3, the
designer shall stipulate ‘Case 3 (Detention)' in the pians.

The designer shall determine whether tight soil or other conditions at
each individuol inlet indicates the need for underdrain in Case 3
conversions ond shall call for Underdrain, Type [ in the pians.

METHOD OF PAYMENT

Existing inlets converted 1o traversable siot tops under Cases I, 2
and 3 shall be paid for as inlets partial, each. Case shall not be
included in the pay item description.

Al difch reconstruction work within 35 feet of each traversable siot
conversion, ther required by theses details or as a direct result of
the conversion, shall be included as a part of the inlet partial cost.
Reconstruction work shall include excavation and removal of surplus
materials or borrow materials in ploce, grading, compaction, shaping
ond seeding and mulching. Sodding, ditch pavement! and underdrain are
not included as part of the inlet portial cost and ore o be paid for
separately.

Iniet povement ond sodding shall be in accordance with the sections
on this detail ond with the Plan on Sheet 2 of 4 and Sections AA,
88 and CC (as Cose |) ond tabuiar quantities on Sheet 3 of 4.

Unit price and payment shail conslitute full compensation for inlet
conversion, replacement grates where called for in the plans, ditch
reconsfruction seeding and mulchmy ond shall be paid for under the
contract unit price for inlets (DT Bot ) (Type —_ ) {Portial ), Each.

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

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

Underdrain colled for in the plans for Case 3 conversions shall be paid
for as Underdrain, Type |, LF.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH BOTTOM INLETS
TYPES C,D.E &H

Mawes | Owies

Approved 8y
Designed by |/VG/EGR |3/10/86
Orew &y |HSD/dds |5/20/06 —'_“%m

Choched by |JVG/EGR [5/22/86 | Bwvision By, Shost e i Mo
FH.WA. Approved: /1 /7/86 87 40f 4 232
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SECTION CC ¢
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= SECTION DO
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1
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(41 The Option Of The - - = ™ Y BN A N N F ol
Monufacturer ) 4" Fillet Weids Top & Bottom LR \\ T
L3134 SECTION AA ¥ 4 Bors @ 10" Ctrs. SECTION BB
SECTION DO TYPE G
.NI itﬁ'in:ﬁ GENERAL NOTES
cv7 sy 1. These iniets ore designed for use in
G (o43]| 10 ditchas, medians, povement areas, or other
areas subject to heavy wheel loads where
o » F (o34 9 detris is minimal and is subject fo pedas~ STATE OF FLORIDA :E:ARYII::: OF TRANSPORTATION
L8] 2 *For Estimating trian and/or bicycle traffic. 040 DE!
Purposes Only
N 2. When alternate G grate is specified in
‘_ﬂ N \sw plars, the grate is‘ to po hot dipped gaiva— Dl TCH BOTTOM lNLETS
L 3% Cancrete P t SO0 ONLY nized aofter fabrication. TYPES F a G
Notes: |. Povement ond/or s0d % be uged only where colled for in the plans.

2. Cost of paving to be inclu in cest of inlet.

PAVT. AND SOD

PAVEMENT AND SODDING

3. These iniets may be used with structure
bottoms Type J, Alt. B; the iniet and bottom
combinations are to be paid for under the
contract unit price tfor Inlets (DT Bot)
{Type F (or G) ) (J Bot, Depth), Ea.
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coupesd iy | TWy 1750 y.- E i
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D 2.kt 2l
— il
-l S
¥
A 8" 2"
4 ] [«a-C
¢
F3 Eye Bolt
"fﬂ 2 8 See Index 201 8
- . 'S
¢ w L _ RECOMMENDED MAXIMUM PIPE  SIZES|
g INLET INSIDE WIDTH PIPE SIZE & 6-0"
. 4 Unless Otherwise Shown
/-— 4 Expansion Joint & 2-n" 24" In Plans
c c % 4-0 36
Note: Recommended sizes are for concrete
pipe. Sizes for other types of pipe must
be verified for tit in accordance with
, ‘ Index No.201. For larger pipe see bottom INLET WITH B80TTOM TYPE J
t'-6 A Type J detail right and Index No. 200.
PLAN
—L~ Predominate Flow ="
5'- 4"
. 44" " GENERAL NOTES
| — Steel Groting , See Dﬁuil-\ S I. This inlet is designed for ditches, medions or other areas
7™ 3" Conc. Diten Pav't | — intet Elevation As [ 4-3" | subject to heavy wheel loads, where only light debris is
Shown On Plans. _| expected and pedestrian traffic is onticipated.
o NOTICE: inlet not for use in areas subject to bicycle traffic.
(z.rf,:‘: :'S'Y‘:""‘"d/ ,; ) 2. Reinforcing — No. 4 bars ot (2" centers both ways with
Y . insi t
< ° o i 2" clearance to inside face. Cut or bend bars out of way
-,:, - Py of pipe when necessary; Bars to clear pipe by 13 .
l =+t 3. When olternate G grate is specified in plons, the grate is
D - 4 FrAN to be hot dipped galvanized ofter fabrication.
PAVEMENT & SODDING 2.5 é .4:‘ l 4 For supplemental details, see Index 201.
L ‘=",3§ 5 R 5. Cost of ditch paving to be included in cost of inlet.
E:_E, K | 4-0" |a. Sodding to be paid for under contract unit price for
ol Sodding, SY.
3 L _g"i }
i 5
p < ‘?-6
25®
3§
8§38 :
-l
v A ™ -:F_/._._._ —, ;
SECTION BB SECTION AA
SECTION CC
4-3"0Out To Out
Q I-s" I-5" I'-5"
>’, Cross |_o——¢ 3087 Typ.)
f
. 20} 20:1 v L5"x3"x ¥ I
Ditch_Bottom —t— /< tch Bottom Each End L 3 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
|°' Weld Mgin Bors To Z ﬂ ROAD DESIGN
A ] with ig” Fitiet weld 3
n o pe biteh 8 o - DITCH BOTTOM INLET
iteh_Biock { i lsi On Conti Di
I'-ﬁ‘i e ock {Low Side inis Continuous Ditches STEEL GRATING TYPE J
Tos Woll Required Note: Two Required Per inlet
( Paved Or Unpoved Ditches } Main Bars 5°x 4" (Notched For Cross Bors). o T Do T rpwoved By
Cross Bars 133"z ° (Continuously Welded Owignet | LMF 8/76 :2 ‘ L E .
At Main Bar Notches). Sovhoss, footoen
Main Bars And Cross Bars Flush On Top. h".’ SAL 5776 TS ’:‘1""' o
SECTION DD EH.WA. Approved. 9/3/76 87 1of | 234
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[
A At
°
0
N / (\i:ﬁ —lhi‘
~
M 6" Concrete Ditch Paving —] :‘}‘
Reinforced With 6" x 6' 0
10/10 Welded Wire Fabric
_QE\ ________ \gﬂ‘;_ ______________ (;:) __________ Lot~ ISOMETRIC \\\>\/ : ,f
l P [=) of T —
" 52" ,LB.‘J L 46" L 52" o' INLET FENCE ENCLOSURE
13'-4"+ L o
(Grate Not Shown) |..-6
PLAN 8
5"
1l [l Anti-vortex wall- Fence Type 8 [Moee Note 7——s
H——— e i S[I)gpehToGM:'ch h[—4l4' 0l “?7
‘ itc a
- L | i =
p o Pe ) I:J :[
e —_ - A o —
| i ..
oAt N ~ ] l__G
8" _ L | e 6l -t 8" 3-g8" |_8”
Typical—7, = )
) ) . ©
| //Cons'rucnon Joint Permitted - FL.Elev. |
=‘J (Grate Not Shown) (Grate Not Sh f)
rate Not Shown
SECTION AA B —T SECTION BB
37T 315 Bars A (Channel) " ol
16 2 16 E-Q‘ 'Dﬁ/%'Dia. F {“’ L E E
o =
w i 2 \ L~ Bars ¢ (Fiat) L 1 wie| (_}
(1] 0 C Q ~ <
z § 3 i lea ‘
o E 0 4 14" Dia. Drilled
5 2 1 /Bur B (Flat) GRATE‘*ﬁ/\—‘ -+ Anchor Hole
L m SEAT AND ANCHOR HOLE
Bar B | " £~ D= 5" P
(Frat) 43|15 15" | 15" |14 = ' e
Channel | ‘_;f—
STEEL GRATE ! & Seat - ot
—— —-’t\l‘ k] <™. % xi2" Galv. Anchor Bolt, Washer 8 Hex Nut
had o
L+ 4" J‘ - - Anchor Hole
SECTION C C T~ Epoxy G’°i'"
_—_‘\,/g.
{With Bar B And Anchor Bolit)
SECTION FF

- Fence Type B

— Anti-Vortex Wall

GRATE QUANTITIES
PIPE BiLL OF STEEL | STEEL WEIGHT
SIZE L CHANNEL F|l;AT
" W L

BAR|No. REQDJLENGTH| 4"x54%* [2"x 3 (34%)
A 3 4-q" 70

30"a36"|4-9"} B 2 4-4" 30
[4 3 5-1" 52
A 4 4-q" 94

42"a 48"(6-0"| B 2 4'-4" 30
c 3 [ 65
A 5 4-4" [k

54"8 60"|7-3"] B 2 4'-4" 30
c 3 77" 77
A 6 4'-4" 140

66"a72"(86" B 2 30
c 3 90
A 7 164

SPECIAL |9-9"| B 2 30
c 3 0 103
A 8 4 187

SPECIAL [11-0" B 2 4 30
c 3 It 116
A 9 4’-4" 211

SPECIAL [i2-3*| B 2 4'-4" 30
c 3 -7 128
A 10 43" 234

SPECIAL |13-6" B 2 4'-9* 30
[ 3 13-10" 141
A il 4'-4" 257

SPECIAL |14-9'1 B 2 4'-4" 30
[+ 3 15'- 1" 154
A 12 4'-4" 281

SPECIAL (16-07 B 2 q4'-4" 30
c 3 16'-4" 167
A 13 4’-4"7 304

SPECIAL [17-3"] B 2 4-3" 30
c 3 -7 179
A 14 4'-4" 328

SPECIAL {18%-6"| B 2 4'-4" 30
[ 3 18'~10" 192

GENERAL NOTES

Cost of ditch paving,anti-vortex wall,grate, concrete ,reinforcing steel ond fence enclosure to

be included in the cost of inlet .

of inlet . Bend top and corner bars to clear

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

. Channels and bars to be ASTM A 588 or A 242, Grade 50, weathering steel, except grates exposed to salt
water shali be ASTM A 242, A 44|, A572 or A588, Grade 50 steel, and galvanized in occordance
with Section 962-7 of the Standard Specifications, and shall be designated in the plans as Aiternate G.

. Fence enclosure shall be Fence Type B (index N0.452). All posts to be set in concrete.

A minimum of 10 posts required. Corner and approach side posts to be 3"nominal.

. inlet length (L) shail be set by the designer for the greater of either culvert requirement
or inlet pool not to exceed 12" depth. Structures over 6' in depth are 1o be checked for

flotation by the designer of project droinage.

. Inlet and anti-vortex wall to be Class I Concrete .
. Reinforcing - No. 4 bars at 12" centers both ways, I% clearance to inside face and bottom

anchor holes .

could not be utilized without hazardous intake.
This infet is not intended for use with structure bottoms Type J, Alternate 8.

. This inlet is to be used at locations having high flow rates, usually where an endwall

STATE OF FLORIDA OEPARTMENT OF TRANSPORTATION

ROAD DESIGN

DITCH BOTTOM INLET

TYPE K
Wemes | Duwiwe Approved By
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Apron (12" Max.)

)
Curb 8 Gufter. 9,
$ I I
<l H ! | C-—l B-_l
[ 3
2 £ ! !
o
8 ”:; | | } b 5
3 'L l 0 0300 | L o
:
S | l _J . 2 4 X0 | A
b Varies Varies s L| XY | J ........ S
§! Curve ' Underdrain To Box | Curve Undardrain To Box § r
O ! | (
l_ Ed =_| ! '3 | | C‘O—I B—‘—j
£ S
I g : ‘ i "E. : : BACK VIEW COVER REMOVAL
& a
2" 24" 24" 6" ’g' - e | |
I @ I TYPICAL URBAN INSTALLATION g | N |
Ve & | !
. I ( A\ l S L -
L L Vi
— > TOP VIEW
l’:'] { Stainless Steel
> 12* + Or Brass Pin
!
© r Concrete Apron .
N 28
bj A Maximum Of Two (2) L i | SECTION CC SECTION BB
T Adjustment Courses Of 23é |
al Brick Will Be Permitted Fraome
® HINGE DETAIL
Grout
of 3 = e GENERAL NOTES
"""" = == 1. Cast iron cover and frame to be Neenah Foundary
[ 5'-6" ;'C,,,mf,,- ] Company R-6660-JH, U.S. Foundary and Manufacturing
Corporation No. A-632 or equal. Neenah R-6660-JH
I~ detailed this index.
» s
TOP VIEW 2% 2.80x 1o be Class I Concrete, reinforced with No.3 bars on
D 8"centers both ways, sides and bottom.
PERMISSIBLE TOP ADJUSTMENT < 3. Concrate apron fo be included in the contract unit price
for Underdroin Inspection Box.
3"Concrete Apron Typical Opening, One Or More Optional Cons truction 4. All covers shall be furnished with pick holes. Fitted
) Sides. See Plans For Required K ~— Joint Parmitted lifts or handles are not permitted.
Stope Varies Opanings. Grout Fill To Be ] 5. Mankole Type P Alternate A, Index 200, with Type I
Included in Cost Of Box. Frame and Cover, index 20!, may be used in lieu of the
box detailed on this sheet, and is recommended when
12 “ high ADT increases chance of repecated vehicle loadings.
- 12
—T1] 28§ iz
23{ |- Concrete Apron Mox.
)
sl L /
: T Tt |9 h
t—Underdrain —]
Outiet Pipe r— o erdr Cast Or Field Cut 4" / %
.\ ! Wids Siots (2) For Hinge ©
6 | I L Covers. Grout Around
ng‘ Covers, - M . STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
_L L C 4 24 4 ROAD DESIGN
4"_14 24" 4"
SECTION nang SECTION A4 UNDERDRAIN
TYPICAL INSTALLATION ON SLOPES TYPICAL TOP AND APRON BOX AND TOP o Gt Approved By
}o_u.—-by ws 5/8t 9C é g g
Orown by JM 5/81 - '9""1 Ouvelgn 3
Chocked by JvG6 s/81 Ravision No. T | L L —
FH.W.A. Approved: /0/8 /8! 8z 1 of lil 24

Slope Varies

| —— Concrete Apron
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APPLICATION AND SELECTION GUIDE FOR PIPE END TREATMENTS
DESCRIPTION APPLICATION INLET END OUTLET END SAFETY
TRAFFIC-SAFE
INDEX HYDRAULIC EROSION PERMITTED GRATE ECONOMIC
NO. TYPE PIPE SIZE | CROSSDRAIN | SIDEDRAIN | MEDIAN| APPLICABLE | PERFORMANCE | Ko | APPLICABLE| TOLERANT LOCATION | AVAILABLE RATING
Single and
Straight Multiple Outside
250 Concrete 15" Thru 54" Yes No Limited Yes Excellent 0.2 Limited Good cz No Fair
Single and
Straight Double Qutside
251 Concrete 60" Yes No Limited Yes Excellent 0.2 Limited Good cz No Fair
Single and
Straight Double QOutside
252 Concrete 66" Yes No Limited Yes Excellent 0.2 Limited Good cz No Fair
Single and
Straight Double Outside
253 Concrefe 72" Yes No Limited Yes Excellent 0.2 | Limited Good cz No Fair
Straight Smgle Outside
255 Concrete 84" Yes No Limited Yes Excellent 0.2 | Limited Good cz No Fair
Single & *
Straight Muitiple lg" Outside
258 Sand Cement Thru 84 Limited No Limited Yes Very good 0.3 Yes Good cz No Good X For temporary construction or use on o minor facility.
U Type
With Grate Single 15" Inside
260 Concrete Thru 30" Limited No Yes Yes Fair 0.7 Yes Very Good cz Required Good
" Grate Required
U Type Single 15 Inside
261 Concrete Thru 30" Limited No Yes Limited Good 05-07 Yes Good cz Yes Fair
Concrete Single 30" Outside
264 | Energy Dissipator | Thru72" Limited No No No NA NA Yes Excellent cz No NA
Winged Single 12 Outside
266 Concrete Thru 48" Yes No Yes Yes Very Good 0.3 Yes Good cz No Good
Single & %
U Type Multiple 15" Outside
268 Sand Cement Thru 60" Limited No Limited Yes Good 0.5 Yes Very Good cz No Good ¥ For temporory construction or use on o minor facility.
Flared End s
3 . " : 3 Construction of optional rocwull and concrete jacket may be necessary.
Section Single 12 Outside i P
270 Concrete Thru 72" Yes No Yes Yes Good 0.5 Yes Very Good cz No Very Good b’fx:dﬂ;:,s:ﬁ:mi i’;:i ’az, 7:;’ ,’fm:,','::,” focated as close os
Cross Drain Single & #*
Miter 9‘_1 End Multiple !,5” Qutside ¥ Miterad end sections sizes 15,18"and 24" may be located os close os 8’
272 Section Thru 72 Yes No Yes Yes Fair 0.7 Yes Good cz No Very Good beyond the outside edge of the shoulder.
Side Drain Single & 0.7 (w/o * % Mitered end saction size 30"and lor
. Y " . ger require use of grate. Grate may
Mitered End Multiple I5" ) f O?-';'l:) Inside be daeleted if pipe is locoted outside CZ and is offset from approoch
273 Section Thry 60 No Yes No Yes Fair " grate Yes Good cz Yes Good ditch olignment.
Side Drain ¥
M”efeq End Single I5" Inside ¥ For sidedrain instollotions constructed by FDOT maintenance forces
274 Section Thru 24" No Yes No Yes Fair 0.7 Yes Good cz No Good or constructed under FDOT maintenace permit only.
1. All end tr must be selected fto satisfy hydraulic suitabilities with proper consideration given to safety and economics.
. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
2. CZ denotes clear zone, formerly CRA denoting clear recovery area. ROAD GESIGN
3. Grates should not be placed on oulet ends uniess positive debris protection is provided at inlet end.
4. Additional notes concerning application restrictions may be shown on individual indexes. PIPE END TREATMENT
5. Economic ratings are based on statewide average costs. SELECTION GUIDE
6. End treatments with a Ke of 05 or greater should be used only in areas of low design velocities and negligible debris. o T YR
7. Pipe sizes are circular, Class I B Wall, concrete pipe. Eliptical nige and corrugated pipe are to be checked for fit in accordance oemgned by| EGR | 9/6/84
with index No. 201; metal pipe sizes should be reviewed using 2% x £ 7 conuganon up to 30"and 3"X1" corrugation for larger sizes | orown oy 0AE ! 9/6/84 T T T rala oesign Enginesr, Roadwars
Checked by| EG R 9/6 /84 Revision No Shest N inder
FH WA Approved: 9/21/84 85 I ofl 249




PaToee

c c 10" 52 "
T L] [ " v'
3'-6 G G L 3-6
or Span|D or Span 2-*4 Bars
D or Span 2
=z N~
. L
——t— .l Control Line (Clear Zone Limit )
;,r 1 % ( Independent Of Front Slope )
N +—+——r-\—— -
o o
© End Of Pipe
AN I 2 & ” I e i? ( See Note 8 )
‘i".] L\ — ..I LG_" . “-Const. Joint Permitted & o= Control Point Wh
See End Vi a ontrol Poin en
(Enlar; o lew Slope Intercept
Outside Clear Zone
FRONT VIEW ti‘ﬁ;\ _ — —
- O | l H l\Camsl'. Joint Permitted
. \ (Keyway & Dowels Required- END VIEW
:_ — Tl Dowels #4 Bars, 18" With &
Lp—— 9" Embedment @ 12"Ctrs.
— i ______ T I3 For Bar Grade And S TA N DA R D
[ 2 L——J Payment See Note3) | OCATION CONTROL
END VIEW (ENLARGED )
TOP VIEW
ENDWALL DIMENSIONS (EXCLUSIVE OF MULTIPLE PIPE SPACING)
X X
(X=5) (X=$-Sec o)
— ] ‘
C |
FRONT VIEW

S ¢ Interior
Pipe ( Typ.)

€ Outside

Pipe(Typ.)
Location Reference Line

( See Location Control Above %

TOP VIEW

TOP VIEW

NORMAL PIPE SKEWED PIPE
LEGEND

O Pipe Skew
S Center To Center Pipe Spacing
X Centerline To Centerline Dimension At Foce Of Headwall

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

GENERAL NOTES

Endwall dimensions, locations and positions are for
round and efliptical concrete pipe and for round
and pipe~arch corrugated melal pipe. Round concrete
pipe shown.

Front slope and ditch transitions shall be in accordance
with Index No. 280.

Endwalls may be cast in place or precast concrete.
Reinforcing steel shall be Grades 400r 60. Additional
reinforcement necessary for handling precast units
shall be determined by the Contractor or the
supplier. Cost of reinforcement shall be included in
the contract unit price for concrete (roadway ).

Concrete meeting the requirements of ASTM (-478

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

On outfall ditches with side slopes flatter than (§: 1,
provide 20'transitions from the endwall to the flatier
side slopes, right of way permitting.

For sodding around endwalls see Index No. 281.
Payment for concrete quantities for endwalls

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

Endwail Skew To Pipe Use Tabulated Value

o°r 5° g°

6° 10 I5° 15°
16° to 30° 30°
31° or over 45°

Pipe iength plan quantities shali be based on the
pipe end locations shown in the standard location
control end view, or, lengths based on special
endwall locations called for in the plans.

Payment for pipe in pipe culverts shall be based
on plan quantities, adjusted for endwall locations
subsequently established by the Engineer.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND MULTIPLE PIPE

Nemes Dutey Appraved By

Dasignad by | HAB/EGR 73/83

Drows by |RWR/HSD

83

Stors Deaign Enginwer, Roadwey

Checued by | JBW/IVG

83

Navivion Na

Shest No.

lndex Ne.

FM.W.A. Approved: 10/6 /83
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DATA AND ESTIMATED QUANTITIES FOR ONE ENDWALL

ROUND CONCRETE AND CORRUGATED METAL PIPE
) ) . Class I Concrete (CY)
Opening Area Dimensions Number And Type OF Pips And Skew Angle OF Pipe
(SF) Single Double Triple Quadruple
Number Of Pipes X Concrete | CM Concrete cM Concrete M Concrete cM D
! 2 3 4 A 8 E F S 0° | 15°] 30°| 45° 0° 0° 0° | 15°]| 30°| 459 0°] 15°]| 30° 45°| 0° | [5°]| 30°| 45°] 0° | 15°| 30°145°] Q°| 15° 30° 45°| 0°| 15°|30° 45°
1.23 [246 | 369|492 |-u"[r-2" [ a-0"[i-10" "-2"[0=6"[ 2-7"[ 2'- 77| 2~-8"] 3-0"] 3-8" 1.23 1.24 1.59] 1.60 | 1.65 | 1.74 | 162 | 163 |1.68 | .78 | 1.94 | 1.96 | 2.05|2.23 | 1.99[2.02]| 2.1l | 2.30[2.30 |234|2.47 | 274 | 2.37| 2.41 | 275 |2.84( 15"
177 [ 354 [ 5.31 [ 708 [2-2"[r-3"| a-6"[ ’-1"[ -3"] i-0"[ 2-10"] 2"-107] 2"-11"] 3-3"] 4'-0" 1.56 1.59 199|201 |206{217 [2.04] 206|211 |223]2.43]2.496(2.56 279|251 |254[265]|2.89[2.86 |2.91|3.06|340| 2986|301 |317[3.53] 18"
241 1482 | 723 | 964 |2-5"[ 1'-4" | 5-0"| 2-0"| 1'-4" | 1-6" | 3%-2" | 3'-2" | 3-3"| 3-8"] 4"-6" 1.97 21"
344 | 6.28 | 942 | 12.56|2'-8"| 1'-4" | 5'-6"| 2-0"| I'-4" | 2-0"| 3-5"| 3-5"| 3"-6"| 3-u"| 410" 224 229 |282(284]29i |306[2.91[2.93[301 [3.17]339(3.43|3.57(3.67|3.52|356 |3.71|403|3.97[403|4.24|469]|4.14]|4.20[443]4.91 | 24"
3.98( 796 |11.94 [1592 | 2'-nu"| i'~5" | 60" | 21" | 1'-5" | 26" | 3-10"| 3-10"| 4-0"] 4-5"| 5-5' 2.73 ] 27
491 | 982114731964 ] 3-2"|1-6"|6-6"|2-2"[-6" | 3-0°| 4-3"| 4'-3"| 4-5"[ 4-11"| 6"-0" 3.26 3.34 |413|4.16 |426|4.49|4.28| 4.31|4.43| 4.67|4.98(5.04(525|569|5.20(527 |549|5.97]|584 [5.93]624]|691[613 623656729 30"
7.07 | 14.14 [21.21 |28.28[ 3-8"| 1-8" | 7-6"[ 2~4" [ I'-8" | 4-0"| 5~1" [ 5=1" | 5-3"| 5-i0"] 7-2" 4.53 4.64 |573|577,592|623|595]|6.00]|6.15|649]6.92{700|729 791 |725|7.34 |765!8.33|6.13 [8.26]8.69]9.62[8.57[871 | 9./8[i0.20] 26"
9.62 [19.24 | 28.86|38.48| 4-2"| 1'-10"| 8-6"| 2-6"| 2-0"| 50" | 6-0"| 6-0" | 6-3"] 6~11"] 8-6" 6.33 6.49 8.11 | 817 [ 8.39]885|8.43]8.50[8.73[9.23|9.90(10.02[10.45 [11.38 }10.38[10.52 [1098]11.99 |11.68 |11.87[12.51 [13.89|12.32 |12.52 | 13.22(1473| 42"
12.57 | 25.14 {37.71 | 50.28| 4'-8" | 2’-1" | 9-6"| 2-9"| 2-0" | 6-0"| 6-9"| 6'-9"| 7-0"| 7-10"] 9™-7" 815 8.38 |10.40{i0.48 [10.75 |11.33]10.85{i0.94|11.23 | 11.87|12.64 |12.80|13.34 |14.50}13.34(13.51 | 14.11 | 15.39]14.8915.13 [15.93|17.68|15.82(16.08|16.97|18.90| 48"
15.90| 3180 | 47.70| 63.60| 5-2" | 2--6" [10~-6"| 3-2"| 2'-3"| 7-0"| 7-8"| 7-8" | 7-11"| 810710 10" 1z 1177 |15.23{15.3515.78 |16.69)] 18.77119.02 | 19.8621.69 22.29|2266|23.93|26.67| 54"
CORRUGATED METAL PIPE ARCH
Class I Concrete (CY) LApprox
Opening Area Dimensions Number OF Pipe And Skew Angle Of Pipe Equiv. Note: Use the guidelines of General Note No. 7 for selecting
(SF) Round tabulor quantities.
Rise | Number Of Pipes X Single Double Tripie Quadruple Span|Rise p
[} 2 3 4 A 8 [« E F G S 0° ] 15°] 30°] 45° 0° 0°| 15°] 30°| 45°] 0° | 15°| 30° 45°] 0° |15°| 30°| 45° Pipe
i3 | vl 22| 33| aa ] -9 1'-2"| 3107 1-10°] 1-27| 04| 2-6"] 2-6"| 2-7*| 21" 3-6"| ‘116 1a7| 1.48] 1.52 [160 | 1.78| 1.80{1.88 [2.04]| 2092142 |2.23|248] 17" | 13" 15"
15" | 16|32 | 48| 6.4 | 1-nl -2 4-3" 110" 1'-2"| 0-9"| 2'-10"| 2-10"| 2-11"] 3'-3"|4'-0" .33 1.69| 1.70 | 1.75 [1.84 | 2.04|2.06]2.15 12.33 ] 2.40|2.44 257 |2.84]| 21" 15" 18"
20" | 28| 56 | 84 | 112 |[2-4"| r-3" | s 2" r-u"| r-3"|/-8"] 3-5"] 3-5"[3-6"| 3-11"[4-10"] 178 231[2.33]2.39 253 [ 283|287 |2.99 326 ]| 336|342 (360401 28" | 20" | 24"
24" | 4.3 | 86 [12.9 |72 [2-8"|1-4" [ 5-147 2 0" [ 1-4" |2-54"} 40" 4'-0"|4’-2"| 4-7" [ 5-8" 2.34 303|3.05|3.14 (332 [372(3.77(3.93]4.29 | 440[4.47|4.72 [525] 35" | 24" | 30"
29" | 5.9 [11.e [17.7 |23.6 |3-1" | r-5" 610§ 21" | 1I-5" [3-4§") 4-9"] 4" 9" | 411"} 5~-6" | 6-9" 3.3 406(4.09]4.20[4.45[4.99]506(528 |576 |5.93]|6.03 [6.36 |[709]| 42" | 29" | 36"
33" | 84 [168 {252 [ 336 [3-5"|1-6"[7-8"[2-2" [1-6"|4-2"|5-6"[5-6"|5-8"] 6-4"[7-9"] 3.83 500|50415.18 [548l6.16 |6.24 652|712 |732|744 |7.86|8.76] 49" | 33" | 42"
38" |106 |21.2 |31.8 | 424 |3-10°| (-7" |8-7§"|2-3" | 1-7" |5-1§'| 6-4"|6-4 |6-7 | 7°4" | 8-11"| 4.87 |6.31]6.36/6.53 6.9 |7.74 |7.84 |68 [8.93|9./8 [9.33]9.85(1096] 57" [ 38" | 48"
43" 1132 |26.4 |39.6 |52.8 [4-3" |1-8 |9-6}12-4" |1-8" |6-0f|7-1" |7-1 |7-4"| 8-2"|10-0"| 5.88 |764|770|79/ |8.37|940]|952|s5.94 10.86|1.15(11.33]11.97]13.33] 64" | 43" | 54"
47" |16.9 |338 |50.7 |67.6 |4-7"|1-10" j10-4"}2-6" | 2-0" 610" | 7-10"| 710" | 8-1" | 91" [11-1" 7.80 10.15 |10.23[10.51 | 11.12 [12.99{12.65)13.22| 14.43|14.85 [15.10 1594|1277 | 71" 47" | 60"
CONCRETE ELLIPTICAL PIPE
Class I Concrete (CY) Approxd
Opening Area Dimensions - ) ppr
(SF) Number Of Pipe And Skew Angle Of Pipe Equiv.
Span Number Of Pipes X Single Double Triple Quadruple Rise Span E;g.und
[ 2 3 4 A B c E F G S 0° | I15°] 30°] 45° 0° 0° ] 15°| 30°| 45°| 0°| 15°! 30°| 45°| 0°| 15°| 30°| 45° ipe
18" | 1.3 |26 {39 |52 |r-8'|r-2"] 3-9" r-i0" 1-2" | 0'-3"| 2%-10"| 2"-10"| 2’-11"| 3-3"| 4'-0"| 109 145146 [1.51 {160 180|182 (191 |2.09]| 2.16 |2.20| 2.33| 2.60| 2" 18" 15"
23" | 1.8 136 {54 |72 [r-i0fr-3"|4'-2f11-1"{1-3"| 8" [3-5"{3-5"|3-6"| 3-u"|4-10"] 136 1.82 184|189 |201 | 229|232} 243 | 268|275 |2.80|2.97 |333] 14" 23" 8"
30" |33 |66 | 9.9 [13.2 [2-3" 1"-4"|5'-1§"[ 20" | /'-4"|1-74"4- 2" | 4-2"] 4-4"| 4-10"] 5- 11" .89 2551257265 |282|322|327|3.43|3.77|388 |3.95|4.19 [4.70] 19" 30" 24"
38" |51 [i0.2 153 204 |2-8"]i-5"|6-3"[2-1"|/-5" 29" |5-2"|5-2"|5-4"| 6-0"|7-4" 2.64 3.55[3.58(3.69 |3.93]|4.48|454(4.77 524 |5.39 549|582 |653| 24" | 38" | 30"
45" | 7.4 |14.8 {222 296 |[3-1"]1-6"|7-0"]2-2"[1-6"|3-6" 60" | 6-0"|6-3"| 6-11"| 8"-6"| 3.32 4.48 [4.52[4.66 [4.96 | 5.64 |5.72 |6.00 |6.60|6.80 [6.92|7.34 [8.24| 29" | 45" | 36"
53" [10.2 |20.4 [306 (408 | 3-6"|V-7" 713" 23" [ 1'-7" [a-8§"\ 7°-1" | 71" | 7-4"| 8-2"[10-0"| 424 5.76 |5.81 |6.00|639)729 |7.40|776 |8.55 |8.81 {897 |9.52 [1070] 34" | 53" 42" STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
60" |12.9 |25.6 |387 |51.6 |3-10"| 1-8" |8-9" |2-4"| 18" |5-3"|7-11"| 7-1I"| 8-2"| 9-2" [11-2"| 522 |7.16 |7.23|7.46 |7.96|9.10 | 9.24]9.70 1071 | 11.05|11.25]11.95|1346] 38" | 60" | 48" R0AD oesion
68" [i6.6 (332 498 [66.4 [4-3"|1-10"|9-84"[2-6"|1-10"]6-24"| 8-10"| 8'-10"| 9-2"]| 10-2"|12- 6" 6.63 9.01 [9.09(9.38 [10.00|11.39 |i1.56|12.13 [13.36|13.77 |14.02|14.88(1673| 43" | 68" 54"
76" 205 |41.0 [61.5 [82.0 |4'-8"|2-1" 10-8"|2"-9" | 2-0" |7-2" | 99" | 9-9" |10~1"|11-3"]13"9"] 8.66 11.74 |11.8512.22 |13.02|14.82 (15.04(15.77{17.37|17.91 |18.23|19.34|21.74] 48" | 76" 60" STRAIGHT CONCRETE ENDWALLS
83" |24.8 |496 |74.4 |99.2 |5-1" | 2-6"|11-7"|3-2"|2-6" |@8-1" |10-7"|10-7"|10-11"|12-3"|15-0" | 12.50 |16.98|16.98]17.67 |18.83|21.47|2178|22.86|25.8 |25.97|2644|2806|3155] 53" | 83" | 66" SINGLE AND MULTIPLE PIPE
9" [295 | 590 (885 1180 |5-6"| 2-10"12 65" 3'-6" | 2-10"19-0f" 11~ 4" [11-4" | 11-9"113-1" 160" | 16.46 |22.26|22.46/23.16 | 2466]28.05|28.46|29.85|32.85[33.85|344636.55(41.05] 58" | 91" 72"
e Sore
Dasigned by | HAB/EGR 73/83 A”"’"dap Lt
Orown by RWR/HSD az C Stote Denign Enginser, Roodwey
Checkes by | JEW/IVG 83 Ravision No. Shapt_No. indes Ne.
FH.W.A. Approved: /0/6/83 86 20f2 250
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SECTION A A

HALF ELEVATION
( Showing Bars In Front Face Of Wall )

Bars B, us shown

HALF ELEVATION

( Showing Bors In Bock Face Of Wall )

GENERAL NOTES
Design Specification: AASHT.O, 1977

TYPICAL SECTION
THRU ENDWALL

BILL OF REINFORCING STEEL
MARK| SIZE | N9 REQ'D. | LENGTH LOCATION | BENDING
———1—% (/s T A NO 4 32 q'-2" Footing Straight
| B | Nea 13 31'-6" | Footing ond Wall Straight
Bz | N0 4 4 12'-4" Wwail Straight
L 160" 16'-0" By | N4 a4 13'-9° wall Straight
C | wa 26 9-9" woll . Bend
¢ of 60" concrﬁ Pipe Bars A af 12" centers 0 | W4 18 7'-10" Wall Straight
e — [ E | wa 8 1'~8" |FootingendWall | Straight
—
T
[ BENDING DIAGRAM
! © 7'-10"
S = = B | -
% K]
[N R S SEDI SR S _j_.J —-———.——_:]:_.ﬁ.___ .T-VL —— e —_— _————L————L—->_ L_,L_ | |
T BAR C
Bars B, PLAN NOTE: All bar dimensions are out to out
{ Showing Bar in Footing ) ESTIMATED _QUANTITIES
ITEM UNIT QUANTITY
Concrete Class I Cu. Yd. 10.89
30'-0" Reinforcing Stesl Pound 705
16'-0" _IE 16'-0"
] Bars B, L.:S’A bou Bars B, o
ymmetrical about ¢
. \ / -
-_t \ %Bon 8,
0 dt 168" centers \ Field [bend] isld +nd ) Bark G T ,24“,+,, Bors0—H H{—Bars C
— { H 2°cl,
B /182 0o 4~ Bars By
l ™~ ™~ &
i 1 8 | ~Bars By
2 1 &-6"
B, . Field bend dbénd [ | o Const. Joint—i=4-]| |1 2-4"
* L 2 { \ Bors B
= 1 -+ Tt o o i :QIEI
7 Dowsis E Mz__ o w G . :ors A
J ars B,
Bors B, T NOTE: Cut and Fisld bend Bars B, =

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

R

2. Reinforcing Steei: Grade 40 or 60

3 Concrete: Ciase I STRAIGHT CONCRETE ENDWALLS

o

4. Chamfer: All exposed edges and corners to be chamfered §' unless otherwise shown, SINGLE AND DOUBLE 60" CONCRETE PIFE

5. Sodding shall be in accordance with index No. 281 and paid for under the contract unit price for Sodding SY. i Pomes Detes Approved By B

6. Endwall to be poid for under the contract unit price for Class I Concrete ( Endwalls ) CY and Dot by, - - - -L-“/-'LW)

Reinforcing Stee! (Roadway) LB. by TWY L nres Doorts Doser Koymess. eaterr

Chached by wMM 1749 Revision Ne. Shast No inden No
EW WA Approved | 3/20/78 a7 lof 2 251




r-2* \hH

107
4
(Cioss B Wali}

L

Bors 8,

(Y
-

AN

—

AN

See Detar |
Below el

i

|

|

1

|

t

.
f—

See Detol R
geiow | j

-

Bars A _/

Bars 8,

SECTION AA

ALTERNATE ENTRANCE

B/LL OF REINFORCING STEEL

HALF ELEVAT/ION

{ Showing Bars in Front Face of Wall )}

s
HALF ELEVATION

{ Showsing Bors in Back Foce of Wall )

Note: See Sheet | of 2 for General Notes.

TYPICAL SECTION
THRU ENOWALL

€ 60" Concrete Pipes
MARK SIZE |No.REQD. | LENGTH | LOCATION | BENDING
A 4 4/ 42" Footing Stroight
A A 8, ] 9 40~ 27 lrootingaiwon| Stroight
If v { T : 7 7] ] 72- 6" Wali Straight
L. | " X} 4 4 13~ 9* Wall Straight
203 { 1 : 20-3 [2) ] < §-0" wall Fiald Gend
sl B o= 3 I 7] 4 2 2-2" wal/ Straight
T ! ] ﬁ} | Bors A @127 I ] 8 /5. 0" waoll Fiakt Bend
S A 1 b 3 4 29 3-5°_ [fooringamolil _ bend
== Z T L4 - "
T /] 9 20 7‘ -/0' Faon.ﬂalull 5”0{1”
| ] S £ ] ] 1/-8" IFooting@wail_Stroight
N -1
! i N BENDING DIAGRAM
°
i Sl Sy I A S }___._ — il B
! ==} 2 : il R
R T«_ 710"
I ) B O I S IS U I A N N I ) R O | U I N S I . A R I U N I S 1 . 1
< -
3
AR C >
Bars 8, PLAN
{ Showing Bors i1n Footing ) NOTE. Alt Bor dimeasions are ou? 10 oul.
ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
ClassZ Concrete Cu. V4. 13.19
Reinforcing Sreel Lb. 834
40-6"
203" zo'- 3"
16'-0" 8'1 6" 16'-0"
Bors 8, A Bars D | Bars ¢ @12* Bars 8, 0"
@8 1 HO]
Z 7 / v 1 )
T
Y / / N ) AN ! o N
Fiera ) ~ [ Figeo | Bors 0— N4 Bors 8,
BoAs 8¢ Bend fapd prs 4
( p. s /“ Bors Bg
2%t
Bars 8@18" 41— 2%
6 ¢ 8o Pe bo11 s 3 Bors C
\ \ :\.‘ t|Bors 8, A ’/
8prs D 6]+ 8" - Bogs cA@r2” N ~
Bor Bs 8oy Bs Const.
| soinr 74,5‘;’,,’ L
- — |
" Te* T L
llﬂa/ﬂg Z’:n/:‘ Fletd | g, 83 |Bord 8 @y 8 1-4 4
+ T Bors 8, Bars A
— = = ? = : 4 .
Bors & C Bars ﬂ,f F.‘ _Q.
Dowa/ Bars : Dowel Bors £ ~ ~ Bors 8
F.u
L\ Symmetrical about €

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 60" CONCRETE PIPE

[ Tetse

Approved By

—
Crwn by

Twy 1/49

‘9 s né-e, Benige Englnens, Nicdisrs™

- 1
Chudbed b7 | wHM 1749 | Revan e

Shost Wo.

THWA Approved. 3720775 | g7
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BARS A @ 62"

X R

{Cioss B wail)
YV /
!
1
€l |«
', |
r ]
]
)
]
|
SANANANNNNNNNANNNY
BARS A S 8
SECTION AA

+4 14 BILL OF REINFORCING STEEL
| ! (manx [ size Tvomeco [ieworw | ocarion [ senome |
! | A Ts | e -1 |FoOTWG |STRAIGHT |
' ! 8 4 I7d - 4
b 70" ; + 170" — ¢ |5 | 2 g WAL | pewp |
r € OF 66" CONCRETE PIPE—| i -| D [ ra - STRAIGHT |
[ T pp— - E 4 ) -8
h
kN BENDING _DIAGRAMS
A4ttt -+ 4-p 24 §
BARS B -]
2an ¢
PLAN NOTE: ALL BAR DIMENSIONS ARE OUT TO OUT
( Showing Bors i Footing / [ ESTIMATED QUANTITIES
' ITEM LQUANTITY |
cuvo | 260 |
34-0 W L uer
-9 - 17-0"
[ BARS B SYMMETRICAL ABT. & — BARS r\ rﬂ'.
i 1 -G j‘.ea
j \ BAR 0 —§ H—8ARC
[ FIELD BE’I‘D< LD BENI \ ;zt"ym 8
! BARS C {8 107 CENTERS BARS D @ 187 GENTERS \ :‘ Zel
i & {——BARS B
)
[ FELD BEND<] Sm BEND \ be £-3* —
{ \ (BN CONSTR.
' 2 ¢ M ama
i —— — t ?
""""""""""""""""""" N i T ﬁ’é- 0 A
8ARS E BARS £ N E

HALF ELEVATION

{ Showing Bars In Bock Face Of Wall )

O hWN

NOTE: CUT AND FIELD BEND
BARS B AS SHOWN.

La

HALF ELEVATION
! Showing Bers In Front Face Of Well )

GENERAL NOTES

Concrete: Closs IT

. Sodding shall be ina
Endwall to be paid fo:

Design Specitications: AAS.HTO., 1977
Reinforcing Stesi: Grade 40 or 60

Chamfer: All exposed edges and corners to be chamfered i.unlos: otherwise shown.
ccordance with index No. 281 and paid for under the contract unit price for Sodding SY.

r under the contract unit price for Cioss II Concrete (Endwalls) CY and

Raeinforcing Steel (Roadway ) L B.

e

]

TYPICAL SECTION

THRU ENDWALL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD OESIGM

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 66" CONCRETE PIPE

Designed by JLw 3754
Drpwn by
Cronmd by RCB 3/54

T A gat

EKW.A. Approved | 10/7/80
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~ € 66" CONCRETE PIPE
| ’ s w BILL OF REINFORCING STEEL
y P wnarx ) s12€ \vo.reo'n.| Lewsrw| Locarion lsewons
ym |' t i 1 Vo A S5 80 4'-.4" | FooTriNe 74
2=t i ! 1 { 2 -8 8 ) 17 42-8"_|FOOTINGG WAL STRAISHT
i 4-6" 4-6" I c s | 37 9" | waiL 8END
) | i
: J | r . 22 WALL STRAISHT
oo sonm = 4o o SESEE £ P P waie STRAIGNT
|
BARS A @ 6} 1 I ' L ;
I | 1 | ES
| ’ ' + N
j .
! ! ' i » BENDING DIAGRAMS
T . + ¥ W
O A O 5 A G G ; Lpid - H-FE L L dald 2 X
)
LY R
- - o - T o
1 a [ —
sarss —J BARC
PLAN NOTE: ALL BAR DIMENSIONS ARE OUT TO OUT
( Showing Bars In Footing ) ESTIMATED QUANTITIES
ITEM UNIT | oUuANTITY
CONCRETE, CLASS I P 15.35
|\RE/NFORCING STEEL L8 1,406
+3'.0"
21-6" L 2/'-8"
17'-0" s:F;" 1r'-0"
10" 10*
I——uns 8 P‘—\ 84Rs8 ——
- + | _
(Class 8 wall) X I l ZL"‘”‘
LY sarD— M—sarc
i
1 r-
H /ELD & bFIELD BEND boarss
161 | o »
ol fo— BARS C @ IO CENTERS ) ~BARS O g I18"CENTERS i
4 . ' e I N et
© '
- ! ! 1 [ 8ans 8
] 52 N
! FreLh g, FIELD BEND Lr-e 3"
! 2 r
AMVNRN 1 Ll BARA |
————————————————————————————————— NS B e Ll 3 +]
4RS A baRs & o $ans 8 ﬁ/
[\_ NOTE: CUT AND FIEL D BEND Le2)
SECTION AA SYMMETRICAL ABOUT £ BARS 8 AS SHOWN.
rYPICAL SECTION
HALF ELEVATION HALF ELEVATION THAU ENOWALL

{ Showing Bars in Back Face Of Wall ) ( Showing 8ors in Fromt Face Of Weall)

Note: See Sheet | of 2 for Gereral Notes.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESION

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 66" CONCRETE PIPE

[ Detw ‘Approved By
Swipw by | ISP nre
Dewwa by FWT Hn/re Deputy Gasign Eaghuwes, Roodwors
Cuovhed by Ferisies Mo | Breet We. Indes e

EH.W.A  Approved: 10/7/80 [14 20f2 252




4 r+ BILL OF REINFORCING __ STEEL
' ! P
|- 8'-0' 18~0" cD : ; o= 2
I_ & of 72" Concrste Pioe L = 4 ry 2 — e .
B 3 P P t —¢ .
Bers A D 6 12" Cis .
| I h'., BENDING _ DIAGRAMS
| 4 '
- L ' o b
(NE 1 h i e-7"
Bors 8 I BAR C
PLAN HOTE A1 ot drmice. o out tpad
{Shawing Bars In Footing) ESTIMATED NTIES
I 41 - - M .} L S
| RENFORCING _ STERL ¥ § e -
18-0"
o BARS B 1 0"
(cu-'s-{s wn){ A ° 1 %ﬂm 8
S 7777777777 \ o o4 Heam c
N
B
\ 1 D
L] -
° ,'# | L i ra fl 2o
> o ,I g
< ] ! 0D 1§ Ctre _ L ey
{ 5-3 [
- = JOINT
[ const.
) TG \; Lt ik
_____________________ 5
BARS A B « 5 "
- [a]
NOTE : Cut and Fisid Bend Bors B os shown. = N
SECTION A A

HALF  ELEVATION

{Showing Bars In Back Face Of Wall)

GENERAL NOTES

MALF  ELEVATION
(Showing Bars In Front Face Of Wail)

{. Design Specification: AAS.HTO., 1977

2. Reinforcing Steel: Grade 40 or 60
3. Concrete: Class I

4. Chamfer: All exposed edges and corners to be chamfered *.unlns otherwise shown.
5. Sodding shall be in accordance with Index No. 281 and paid for under the contract unit price for Sodding SY.
6. Endwali 10 be paid for under the contract unit price for Class II Concrete (Endwalis) CY and

Reinforcing Steel (Roadway) LB.

TYPICAL SECTION
THRU ENDWALL

STATE OF FLORIOA DEPARTMENT OF TRANSPORTATION

ROAD DES|

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 72" CONCRETE PIPE

Samse Bame 1 Apsroved By
Owipet by | EVC 0/38 (2‘_ s ! é
hmded Tapety Dwolgs Eaginoss, Reatorys
Chooted by | WHW 10788 Reviaies e | Bheet Mo 1 Ve
T ruwa. Approved: 3/20/73 Lig tof 2 253




Y. A, Z a l/A_
i ' L 7 | ‘[ .
H st0n | ! 520" 4
' ' | i !
L 18-0" 'L ' ©0-0° : H /8-0"
’7 ! L————— L€ o 727 N :
i L Comrerd P ———"| _ _____ !
. i ' v
Bas A or 6} Conters L i ;
| t N
T i . T 3
9 t 3
| | ! : Mk
T 3 [
e 3 =3 4 ==+ _- U144 < -+t ....4...'<.: °
“ 3 o0
-
[CTT CTTT 1] 2
~——— Boars 8
PLAN
(Showing Bors In Footing}
A
46-0"
18-0 50" 5-0" 8-0°
10%,
Bors 8 Bors 8 ==
A / / \ \ ! ! >€ r-ﬂcm 8
/ S \\\\ﬂﬁﬂd Bend \ Gor 0—T| Q—Bor C
Fisid BWW
" i i 7, ‘C
I {< }—Bors 8
I Rl 27 cover 2" Cover
|
Field Bend — % |- Bors 8
} 5-3"
/ o Bend 4" 10" 3t
I | Construction doint
AMMNMMNTIIIIGN 1 4L o 4
= 7| [ S e E— 2 9 N S SN S S 5 S RS R —— ] J = I3
£ N
bos 4 bom & Bors € ot 10" Conters— Bors F—" Bors 0 a1 18" Conters VR ars az/'
1 L 2" Cover
SECTION A A A NOTE: Cut ond Field Bend Bors 8 as shown. ’i.‘l
TYPICAL SECTION
THRU ENOWALL
BILL OF REINFORCING STEEL
Mork | Size | Mo Reg'd Langth | tocation Bending HALF ELEVATION HALF ELEVATION
A 5 85 rTE Footir Swoight {Showing Bars In Back Face Of Woll} {Showing Bars In Front Face Of Wall)
a8 < 17 45-8" 'ﬁw_-v;am// -
< s 38 10-5° Woil Send 3
o 4 23 &7 wall Strovg Note : See Sheet | of 2 for Generol Notes.
£ 4 3 Fr wasl “
3 4 F] 18° wai/ -
o STATE OF FLORIDA DEPARTMENT OF TRANSPONTATION
BENDING DIAGRAM ROAD DESIGN
STRAIGHT CONCRETE ENDWALLS
"
TSTNiTED SaNTTiEs SINGLE AND DOUBLE 72" CONCRETE PIPE
o Item Unit Quontity [ Daves Towoved By
E Closs I Concrere Cu V. 16.74 Ousigned 3y| EVC 10755
L Bg._ 7" Reinforcing Stee! [X3 1519 Orows by u—%'. T ...... Tostvom
R C chacked 07| wWHW | 10735 risisn t e o
NOTE: All Bar_dimensions ore out-1o-out. i EM.WA Approved: 777/75 | 87 2012 | 253




20°- 0" 20'-0"
/t s4“Cencrets Pipe
) ] ! T
g ' } e
© 1
. | |
~ e "
T 1] ] | A
- I
L +— | I
T T LA l T » |
° ° I
l N S |
| . ~ t
I R ]
! 1 N . . '
1 T —1 1 T ni = 3
B e e o e S ° !
! e - =
1% V-Culov '*T 1 . / "l
—— -.-A -— l-— — ] ey —— —— [ k= IoF =T~ —= =3 == = — —f = — T '
1 T Mt 1 1] - { -
" |
H
PLAN
Shawing Bers In Feoting SECTION A A
A
400"
20'-0° 20'-9"
M t‘ V-@greeve Tep ond Sides L Symmetricel sbout ¢ L]
<~ -
i 0\ 1 i
— 2"Clear .
L v @ 187 ctre \\\\\/7 F1ep Band Y
. ad
. 1 AN y I V5@ 18
H < \ } -
.: Fieid|nend V3@ 18" Ctre. { ¥ HE 18"
o ‘e
vavers
- ! 2 [}
> \ X / (Alterante)
'
L .
\ - || ——new”
ni(llvl <—/" [ Floje Bene e 3= 10" )
N
7 2 ciger [~ Cometrustion Joint l
=2 017/ I
S e o7 . R P N B
N~ 1, 3 .- . =
s ~
) S .
NOTE: Cut and Fisld Dend Bars H o0 shown
> TYPICAL SECTION THRU
HALF ELEVATION A HALF ELEVATION ENODWALL
Showing Ders in Beck Fece of Wall Showing Bars inFront Face of Wall
GENERAL NOTES
i. Design Specitications: A.A.S.H.T.0., 977
2. Reinforcing Steel: Grode 40 or 60
3. Concrete: Closs II
4. Chamfer: All exposed edges ond cornars to be chamfered *-unlnn otherwise shown.
5. Sodding shall be in accordonce with Index No.281 and paid for under the contract unit price for Sodding SY.
8. Endwall 10 be pald tor under the contract unit price for Class IX Concrete ( Endwalls) CY and Reinforcing Steel (R y)LB.

BILL OF REINFORCING STEEL
MARK S$IZE | NO. REQ'D. | LENGTH
3 0 [0 ¢-0"
[] D 20 '-8"
vi e 26 TR
Vg [ 2¢ 710"
vy 4 22 10-0"
L’} hd 4 2-o"
BENDING DIAGRAM
. *
[-3 -
' K
- -
e
SAR Vi AR V2
NOTE:AIl Ber Dimansions 6re sut—te—out.

ESTIMATED QUANTITIES

ITEM UNIT | QUANTITY
Cencrete, Clese IL Cu. Y. 9.3
Reinforcing Steel L. 2,088

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

STRAIGHT CONCRETE ENDWALL
SINGLE 84" CONCRETE PIPE

Onsbguad by

Ovamn by wNw 7/58
Choutnd by | NCS 7/58
FH.W.A. Approved: 3/20/75

Approved By
Dl

IrY e e
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-Hn

1:8 Batter —

SEGCTION Z-Z

ﬂxll L) “"
Front Slope '!‘ X {
Yo !
r—Varies (6"min.) x 1
’ /1 -An
IBI IJ,-/ | \3“\
z | .
s, A = ==X i ) OIS C
. X 1 I T 1 ) G D U U 1 X I DD ¢ r 1 )
ll-s“ I 1T I T T D QED Gl ¢ ) GREED G GEED ¢ ) SR D GED S GD|
) SIS G § ) D D D S S ¢ ) GRS GERD cull D GENED GHUD D SIS S
1'-0 Yot 1'-Q
ILll
SECTION Y-Y
FRONT ELEVATION

Note: For concrete and corrugated metal pipes. Concrete pipe shown.

TABLE OF DIMENSIONS QUANTITIES FOR ONE ENDWALL
SIZE ONE _PIPE CULVERTS | TWO PIPE CULVERTS | THREE PIPE CULVERTS| FOUR PIPE CULVERTS
OF H T A B c X L RIPRAP CY L RIPRAP CY L RIPRAP_CY RIPRAP_CY
PIPE CP | CMP TP | CMP CP_| cMP L [ P TcmP]
18" | 3-1I" | 1-0" | 3-n"]0-0" [ o~0" [ 210" 8-7¢" [t nw—st [15]1e] ia4-3¢1i8]i9] 174" [21 22
24" | a-6" | 2-0" [ 20" [ 2—6" | 0-0"| 3'-5"| 10'-3" 24|25 133—8" [31]|32] 177-1" [{37139] 20-6" | 43| 4.6
30° | 5-1I" [ 2-0" | 2=0" | 3 | o0-0 |a=3"| 1i-w0f" [32[33]| 16— |41 |43]| 200-44" |49 [53]| 24—-74 [ 58[6.3
36" | 5-¢ [2-0" | 2-0" | 3'-8" | 0'—0" | B'—1" | i13-6" 4.1 [ 4.2 ig'—7" 5255 23—-8" 6368 28-9" 7.4 . 8.1
42" | 6-3" | 3-0" | 2-0" | 20" | 2~3"| 6—0"| 15-14" 6264 2I'—i1¥ [ 8.1 |86 27—14" [10.0[10.7 ]| 33—14" |11.9 [12.8
48" | 6-10"[ 3—-0" | 2-0" | 2—0" | 2'-10*| 6'~9" | 16'-9" 7.7 18.0] 23—¢" [10.0]10.6]| 30-3" |12.3 [132] 37-0" |46 [15.8
54" | 7-5"| 3-0 | 2-0" | 2—0°" | 3-5"| 7—8°| 18-4}" | 9.3[97 | 2604 [i21 129 33'—s4 [150]162] 4'—4}" |78 [19.4
60" | 8-0"| 3-0" | 2-0" | 2—0" | 4—0" | 8'—6"] 20-0" 11.0[11.6 | 28—6" {144 |155] 370" [i78[19.3 ] 45-6" |21.1 [232
66" | 8-7"| 30 | 2-0" |2—0" | 4=7"|9-3" ] 21—7% [12.9[i13.6 | 30—i04"|16.8 |I8.1 40~ 14" [20.7 [22.6 | 49'-4%" [24.6 [27.2
72" | 9-2" | 3-0" | 2-0" | 2—0" | 5-2" |10-0" | 23—3" [15.0]15.8 | 33-3" |19.4 [21.0 | 43'-3" [239 262 ] 53-3" [283 [3i.5
78" | 9-9° | 3-0' | 2-0" | 2-0" | 5-9" | 10~9" | 24-10f J17.2[181 35-74 [22.2 [24.1 46- 4f 127.2 |30.1 57—} 322 [36.1
89 | 10-4 | 3-0" [ 20" [2-0" | 6-4" {1I'-8" | 26-6" 195 [20.7 | 38-2" [253[276] 49-10" |31.1 [345] 61'-6" [369]414

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

STRAIGHT SAND-CEMENT ENDWALLS

___}L [ Approved By

Ossigred by
Oremb | EH s/48 Daguty Duingn Engraer, Rosdwers
Chechad by [ HB 5/48 | Revan e Theet Mo Tner Mo

86 fof | 258

FH.WA. Approved. 12/6/76




Iz.. Unit Only.

GRATE TYPE NO. 2

Place On Topside
For Bottom Grote

TOP VIEW

GRATE,SEAT, WELD & CHAIN DETAIL

Pipe Size | Grote Bars Reqd. | Grate Wt
[T} 3 X
24" 4 g X
0~ 5 53,55

Al

1l bars Yo' x

Bors to bo_onnly spaced across dimension ‘D'
2"

Gates to be ASTM A 588 or A 242, Grade 50, w-cmuring stesl, except grotes exposed to saltwoter shali be ASTM A 242, A 44|,
AST20r A 588 Grade 50 steel, and galvanlxod in neoovdunc- with Section 962 -7 of the Standard Specificotions, ond sholl be
designated in the plons as Alnrmh G.

4. Endwall to be paid for per each. Payment shail include cost of concrets, reinforcing

stesl, grate, and accessories. Quantities shown are for estimating purposes only.

5. Sod slopes 3'each side and above endwall. Sodding o be paid for under contract unit price for Sodding.

6. Precasting of this endwall will be p.rmmod Pr.m' units shall conform fo the dimensions
shown or in with gs. Reg for shop drawing approval shall
be directed o the D.O. T. Enomou o' Dmmnqo

7. Concrefe meeting the requirements of A.STM. C 478 (4000 PS.L) mny_ be uud in Inu of Cla- 1
concrets for precast units manufactured in plann which are under the g P
for the inspecti

of precast

ge P

- H]
SIDE VIEW L
T, %
£
+
1% e
f o
'D‘*l Grote Bars /
T
/Cross Bar s
+ —
. Bors V
3y2 L I'S"‘d Speg. tb.
- TOP VIEW b {U- Bends) it
[} - XE!nrs F
GRATE TYPE NO. | SECTION B8 =4
ipe S END VIEW
Pipe Size | Grate Bars Reqd. | Grate Wi
19 2 2893 | 8" A
8or C {Top)
SECTION AA Barsv (Side 8 Bonom)x / Bar H, over Bars H, . H,8 Hy
Bars to M cv.nly spoced across dimension ‘D! /8“' E — _
_—— p——— - m "
e ANV N T i i e 1 1
8 AN ! rr I i LI 8
| Q 1 L | L} \[
1 I N 17 {Bars B i - ’ ,
| 7 N : : ! ! ! J ! o L34 b otrser
‘[ =, IR s | | L L
‘ 2 T T ¥ v 1 i
N ) L ars i
r |-~ Place On Topside | kel — ™M Al
il ’:EJJ( Tr Unit Only. = 1 il ‘\ . 1 ',_’—m W T W[ U LAl e
— : 0
y © ; T ; Bar E k \—‘Bm F H
SIDE VIEW 8
I A _"!J;,g A See Grote Details z
0 Weld ik 3y TOP VIEW :
i ol =
L . L . ] :
! °
! : £ - =
| % H | F Ld\g.... Ends of TABLE OF DIMENSIONS AND QUANTITIES a1 & g
; _L 1 / i 1 § . Adjacent Grates Slope Pipe Size A B Cont(:cfi(;ssl Rol(n'.S'eoI Number Of Grates Req'd Total , Sodding (SY) Sl'on ‘T ansition % _-l
X T o L BRI REE e e RN : ’
lor C ¥ s 7 L2 ¢ ErtesrhiasT les 1 0 4 74 5 5. "
i 56" Chain (Approx. 16 Links) ’
: 8 | Cold Shut. GENERAL NOTES
,—Cross Bar ) - ‘E
! 1. This endwall is fo be used only in the cleor recovery area for the drainage of medians ond ofher 23
. 1 s arecs hoving low design velocities and negligible debris. ao
392 i L 2. Reinforcing Steei: Azl bars are sglc‘: 4. Spugm s':'um are center 1o canter. Lops to be
[— minimum. once IS except as noted.
L TOP VIEW J B NG ooy quvolont crss sectional ored FRONT SLOPE TRANSITION AT ENDWALL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTAT ION

ROAD DESIGM

U-TYPE CONCRETE ENDWALLS

WITH GRATES
15" TO 30" PIPE

omee ) Aepoved By
Desiges | EGR 6/77 ;z £ oL L
Orema by HKH &6/77 Duaputy Design Engianes, Asadweys
Choctmd -, JVG 8/77 Aavinian g, Shopt Mo tnden No.
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L SECTION AA
e
END VIEW L_‘|
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0

PLAN

DIMENSIONAL DETAILS

/ 8" N
N
I e e
Bars v Bars H Bars V =,,,|I
ALL PIPE SIZES

SIDE VIEW AND BACKWALL SECTION
REINFORCING DETAIL

ors H

DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL

Pipe Size X Boffle Y Boffle Reint Steel | concrete Reinf.

Area Ciass 1 Steel

o |SeFf | L H w s B c P Q R Bar M Bar N | Cu. Yd Lbs
15" | 123 |s5-9"(2-34"] 3-7"| 2-3"] /-3"] 2"-3" 4" 4" 4" 2#4 i#ae 161 72
18" | 177 | 6-6"| 2-5" | 3-10"| 2-6"| 1-6" | 2-6" 4" 4" 5" 3#4 2#4 189 86
24" | 314 18-0"} 2-8"| 4-4"| 3-g"| 2-0"]| 3-0" 5" 5" 6" %4 34 252 108
30" | 49 {9-6"| 2-1"| 4-i0'| 3-6"| 2'-6"| 36" 5" 5" 7" 444 464 3.34 131

WITH BAFFLES

L [ /oii
- 8%
T
.
-
= _ s -
________ s =, - 6"Min.
________ = )
N 30"
N S
M SECTION AA
END VIEW
1
1
|
| G
I Iy
| 1
| e X
| )
! 7 s
1
I
PLAN

DIMENSIONAL DETAILS

/ +—Bors H
Bars v ?qr

ALL PIPE SIZES

SIDE VIEW AND BACKWALL SECTION
REINFORCING DETAIL

DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL

Pipe Size Concrefe Reinf

Area Class T Steel

D Sq F1 L H w Cu Yd. Lbs.
5" 1.23 3-3" {r-74" | 37" | o089 39
8" 177 3-9" |i-i08"| 3-10"| 105 43
24" | 3.4 4-9" [ 2-4%" | 4-4" | 140 55
30" | 49 5-9" |20 | 4-10" | 188 64

TN

»

GENERAL NOTES

Baffles fo be construcied only when calied for in plans.

When steel groting is required on endwali ses Sheet3 of 3 for detoils.

All reinforcing No. 4 bars with 2" clearance excepf o0s noted.

All angles, channeis and bars fo be ASTM A 588 or A 242, Grade 50, weathering steel, except grates
exposed fo salt water shail be ASTM A 242, A 441, A 572 or A 588, Grade 50 steel, and
@alvanized in accordonce with Section 962 -7 of the Standard Specifications, ond shall be
designated in the pions as Aiternate G.

Channel section C 3 x 6 may be substituted for the C 4 x 5.4 channe!.

Concrete meefing the requirements of ASTM C-478 {4000 psi) may be used in lieu of Class I
concrete n precast units monufactured in plants which are under the Standard Operating
Procedures for the inspection of precast droinage products.

Sodding shail be in occordance with index No. 281, ond paid for under the confract unit
price for Sodding SY.

Endwoil 1o be paid for under the contract unit price for Cigss I Concrete (Endwalls) CY and
Reinforcing Steel (Roadway) LB. Cost of grates tobe paid for under the contract unit price for
Endwall Grate LB, plon quantity. Cost of gaivanized boits and nuts to be included in the
bid price for the grote.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

U-TYPE CONCRETE ENDWALLS

BAFFLES AND GRATE OPTIONAL
15" TO 30" PIPE

WITHOUT BAFFLES =T T
ENDWALLS FOR 2:1 SLOPES e e E L
FH.W.A. Approvad :3/20/75 87 lof3 26,




Lo+i2"
Bars H ;l o
D=3

l I Fieid Bend
w-4"

Bars Vv

BENDING DIAGRAM

Varies

]

—]

= ]

—8ars H

Bars V 3o T

15" AND 18" PIPE

|| -gors

Bors vl Bars H

24" AND 30" PIPE A

Bars Vv

3:1 SLOPES

=

]

=3

/Bars H

Bars V 3 i

15" AND 18" PIPE

D

| —Bors H

o

Y

T T

END VIEW

] .__C_._4
L8 |
x ff—{ Y Baffle
4" Bars N
- Q Bars M
4.._2{: X Boffie— [ -0 e 54"

For 4:1 Slope
10" For 3:1 Slope

SECTION AA
-
L , 0"
r 1
T
]
! U=l o Fot
{
: H .
|
{ P
]
- L c ] s |
I T = 1
PLAN

DIMENSIONAL DETAILS

Bars H 24 AND 30" PIPE Bars v ol DIMENSIONS AND QUANTITIES FOR ONE U - ENDWALL
. Rate Pipe Size Baffle Locations Concrete Reinf.
q: SLOPES of Area (When Required) Ciass | Steel
Siope 0 Sq. Ft w s B Cu. Yd. Lbs
/5" 123 5-3" [r-9" | 37" | r-9" [ 1-9" | /-9" 119 51
-—7 30 18" 177 6-0" [2-0" | 3%0" | 2-0" | 2-0" | 2-0" 1.42 56
24" | 344 7-6" |2-6" | 4-4" | 2-6" | 2-¢" | 2-6" 1.94 77
30" | 49 9-0" [ 3-0" | 4-10" | 3-0" | 3-0" | 3-0" 2.54 96
Bars H i5" 123 7-4" [-w0" | 37" [2-6" ! 2-6" | 2-4" 154 64
, J . g | 77 | g-a’ (21" | 3-0" | 20" 2-i0"] 2-8" | 184 7
v | 24" | 344 10-4"{ 2'-7" | 4'-4" | 3-6" | 3-6" | 3-4" 253 92
15" AND 18" PIPE 30" | 49 12-4" 1 3=1" | 4-0"| 4-2" | 4'-2" | 4-0" 334 124
15" 123 -6 | r-u" | 3-7" | 3-10"| 3-10"| 3"~10" 2.19 89
61 8" L77 13'-0"| 22" | 3-10"| 4-4" | 4-4" | 44" 263 103
e T 24" | 314 16-0" | 2-8" | 4-4" | 5-4" | 5'-4" | 54" 359 143
// r/ / 30" | 491 19-0" | 3-2" | 4-i10" | 6-4" | 6-4" | 6-4" 48! 180
| 18" B
_ DIMENSIONS AND QUANTITIES FOR BAFFLES
N
& f/Bars H Pipe X Baffle ! Concrete Reinf.
/ l l 4 Size ——P—T 2 v—*;‘ — Y Baffle Reinf Steel Class [ Steal STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
! —— e — - -
\ sore VV VAN O | width  Height |Length — Bar M T garn | Cu Y tbs fop peesy
Bars H 24" AND 30" PIPE Bors v ,5: L 4" 4" "’2’?44' BT o 4 ~ U'TYPE CONCRETE ENDWALLS
6:/ SLOPES i D TR S p R M BAFFLES AND GRATE OPTIONAL
SIDE VIEWS AND BACKWALL SECTIONS 30" 5" 5" 7" | 4-n4  a-na4 16 15" 10 30" PIPE
REINFORCING DETAILS ‘ ‘ ' w1 T aemroved B
Designed by
Orawn by dds 9/85 Sraie Deaign Enginesr, Readwars
ENDWALLS WITH AND WITHOUT BAFFLES FOR 3:l, 4:1 AND 6:1 SLOPES s I D
FHWA. Appraved 86 20of 3 26[




T

N

ELEVATION

END VIEW

MUOUNTING FOR STEEL GRATE

ANCHOR  BOLT DETA/L

BAR 2"x 127

BAR 2x 12"
BAR TO BAR WELD

BARS 2 1

o

CHANNEL TO ANGLE WELD

c4X85.4

1 (i
L2vex 27X %yl

v

/
- JIEEL GRATING UJE CRITER/A TABLE OF DIMENTIONS AND QUANTITTES £OR_ONE GRATE.
T GRATED HEADWALL AND/OR ENOWALL T8 BE WIED ON PIPE CULVERIS WHEN N THE o | aiE G |PEAHERS@ 54 LB5/L L | (MiunelS @EHLBIN £ | 2 anotESQICABLE] TEL
ONDITION. i
DELIGHATED CLEAR RECOVERY ARGA AND WHEN ANY OF THE FOLLOWING CONDITIONS Lo | PIEE A a1 <5 ) v > e %
4 . DRAINAGE AREA 7O CULVERT CONSISTS OF MIEDIAN OR INFIELD AREAS OR B I 3 — —
7 74 53 745
AREAS WWERE DEBRIS ANDJOR DRIET 15 NEGLIGISLE. G/ i AR 57 s — 425 T2 227
- Oy & Z R Z
5 . RUNOEE T0 COLVERT 5 BY SHEES FioW dR N JUCK il DEFINED CRANNELS 2 i 77 172 7L Wit 2z e
TH4T DEBRAS TRAMSPORT %5 NOT CONSIDERED A MATOR PRASLEM. ; 1 7 ECA
- T e S — =
O . RONOFF TO CULVERT /S MINOR EXCEPT ON AN NFREQUENT BAJIS Yy = 27-6% | &3 j,,‘g ;’g 1 g/_i Jfé 240;
(10 70 15 YEAR FREQUENCY) ; FOR EXAMPLE A DRAYNAGE BASIN /N 4-07 /44 | 7 -4 %3 24
LLAT SANDY TERRAIN Wirw WORMALLY (oW GROUND WATER ABLE. ] 7 247
46 206 | 97-4 %8 23/
D . AREAS WHERE CULVERT BLOCKAGE WITH RESULTANT BACKWATER WOULD MOT STy = — —
JERIOUSLY AFFECT ROADWAY EMBANKMENT, TRAFFIC OPERATION OR 3 - 2 = //ég_
g VAR 7 Lo
UPLAND PROPERTY. 4507 90 g7 | 34 191
2267 5 yAT #1778

2. STEEL GRATING T8 BE LSED OMY WHERE CALLED FOR IV FPLANS ANO
ONEY ON NERDWMULLS ANDS/OR ENOWRLLS HAVING &EITHER :/ OR 61/
RATES OF JLOPE .

2 x 42 "BAR
SECTION .A4
e 2 |—>5 |
L2Y2X 2" ¥ Mgt I i
=
gl IR
V T
i}
+ P
c4X5.4 / N
PLAN L» A %o woies””
“x Y2 BAR R
by ¥’ 2
e : n g2 R
oy MR e 2o - =
- z ce4x5.4
T2 (cqrga
SECT/ION BB BAR TO CHANNEL WELD

STEEL GRATE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

U-TYPE CONCRETE ENDWALLS
BAFFLES AND GRATE OPTIONAL

15" Y0 30" PIPE
Nowes Detes. Approved By ‘O
Ovsigmed by
Orwwn by coP 777 éh-néh#%q Rostweys
Choched by ision No. Swaat_No. in 3
FHW.A. Apgroved :3/20/75 as 3of 3 26’




A-ﬁ *

"
n(8 ”“J}ll L qun(s."al_) Fence Type 8
When Called For
#4 Bar A |
#48ars Ay @ /'*G'ﬁﬂ I,L_y" 4 Bor A, s #4 Bars D, @ I'-6" r ° )| in Pians H
#4 Bors ¢ ) b 1 1 =) n W ——=Tm T ﬁ[
[ U S e 1 S (T i %4 Bors 853167 e 14 T Stope 1§ :1 ‘
RS : e T E
puiiyalignily Sl & )
#4 Bars ™+ : ! 5 RIS / E iL . £ .
By @ 1-6"—f t e -8ars ¢, ] n il m
3 T s YO il : E i H
# 4 Bars — Lo Bors A, _ | -
) .\J ! # 4 Bars X t + EY
0, @1-6"~Y o #48ars | T .
i!lo, @1-0 3 b | 3
D P ] A7 8@ 1'-6 i ® < N i :
— — 1 ——F H + 2 =
8 il ws | .}4_. ’U.r/ 8 o el ir
S " Bors By ~ l—3. ““Steel In Top Of Siad J P 1% | . I+
9| o -
9| — M ] PP | L «
L 3 L B Fr* ~ > 441 L #4 8ars 8@ 1'-6 == — ‘ Sand - Cement Riprap
S L1, = H-q,,-sqn [ p Construction Joint T T
| T
i T = Bars A
_1_ R T ',7— #48ars 0, @ 16" T = - | il N
T w4 sors I vt Bors 5 B PLAN = 1 PERSPECTIVE
; ' og @ -0l mad @1-6* ‘/ ] Bars Cp Bars B,@1'-6" Bars Dy ” e »
# 48ar 45— -g" X
;' R — 1] "l Stesl In Bottom Of Stap | |7 * 4o B @ITE Fili stopa varies | % 4 x Dia.(Min.)
ars — = x Dia. n,
. T — = I SECTION cC S
ikl fa (Sl ) o ——— | Max. Physical | l_'r.
7] e —af—
Bars A—" , 1 \ » o To 8o 41 R 4 t[
Bars A Bars C;(N.S.) R = : ; f ») ?:)
L L ! l 1 / Bars C3(F.S.) T | : pe I < ‘-ol
b o ol 1
E R x
Cad D= A= a1 f = o 3 4 I y
e S b ) Sk |eee =3 .ﬁ
Bars A, 4
PLAN # 4 Bars 0, @ I'-0"(N.5.) —| \ ] 1 ! o »y -
# 4 Bors Dg @ 1'-0°(F.5.) —F{3 i 4 Layer Of Plastic Filter Fabric
T @ 7 {Cost Ta Be Included In Contract Unit Price For Riprap )}
[44— #48arsB8@1'-6" SECTION EE
Note: Bars Cy & Cs (N.S. 8F.S.) '22/ K450 48
equivalent in size to Cy, 5 N
)\ ( #48ars D, @ I‘-s'\ {cut and bend as required) ; f o Ql :
I Pipe Size Dimensions N Son
C.I'I’I"S.Iopc — 1 4 T__ X I _ YT VI X _~_3% Lad QfMax.) slon Concrete | Reinf. Cemac:v
# 48ars 8y @ /-6 \ "~ Bars [ | Bars A, <X Bars B, Dia.| Area (csf) Ft.-In. Inches c’g’; I f’;" Riprap
@6 In.| S.F. wW{iH|L|a|b|lc|d|e]|Tf minjp|sit| -7 S- lcv.(Nom.
~4;%c’,_ SECTION DD 30 | 4.91 59 |9-0|6-310-8{4-7|6-1)|3-4|1-41-2]|2-63-0[-l|6|6-§| 7|7 3 6.72 736 | 10.6
36 | 7.07 85 10-5,7-3[12-4(5-3|7-1(3-10[!-7 [1-3{3-0(3-6[2-3|7|7- 8!8 3 10.34 1,072 13.6
| 42 | 962 s 11-10{8~0 |/4-0(6-0(B-0|4-5((-9 [{-6|3-0[3-/1[2-6| 8 | 8- 9.8 4 14.82 1,429 7.5
! ~—Bars 8 @ I-6" | @ 1" _ 48 [ 1257 i51__[13-3[9-0]15-8]6-9|8-i1{4-1112-0|1-7 | 3-0[4-5[2-10|9 [9-§|i0][8| 4 2036 |2,000| 22.
—‘?"T‘ ! . , 1 ® 4 8ars O, @ I'-6 ' 54 | 15.90 191  |14-8]9-9 17-4]7-4]10-0[5-5|2-2[1-1013-0 | 4-i1|3-0[0[10-§ 108 4 2719 |2,659]| 272
: | L2 # 480rs B, @ I'-6" 60 | 1363 | 236 [i6-1[10-9!19-0(8-0[11-0|5-11|2-5]i-11|3-0]5-4[3-4[iil1i-4[1/i 8] 6 | 3449 [3,552] 323
| o . | . 66 | 23.76 285 17-3711-6 |20-6] 8-8[11-10{6-512-7 | 2-1|3-0{5-9(3-7112}12-¢|12| 8| & 42.82 4,472 383
‘1’ # 4 Bors ( /50!0 8, @/-6 | 72 (2827 339 18-6]12-3 [22-0{9-3[{12-9{6-11/2-9/2-3|3-0/6-2[3-9[12]12-¢}/!12/ 8| 6 50.68 5,426 44.5
4 @\ A 8, @1'-6" | ‘ | GENERAL NOTES
[ ve 51 0 esors ! 1. Chamfer all exposed edges § '
Op % IEG' — . | 2. Concrete meeting the requirements of ASTM C-478 ( 4000 psi ) may be used in lieu of Class I concrete
t \ # 4 8ars 8, @I-6" \l in precast items manufacturad in plants which ore under the Standard Operating Procedures for the
# 4 Bars 8, @ 1'-6" # 4 Bors A, @ 1'- 6'/ inspection of precast drainage products.
3. Endwoll to be paid for under the contract unit price for Class I Concrete ( Endwalls) CY and Reinforcing
SECTION BB VIEW AA Stes! ( Roadway} L 8. Riprap 1o be paid for under the contrac! unit price for Riprop (Sand ~ Cement )
{ Roadway ) CY. Cost of piastic tilter fabric to be inciuded in the contract unit price for riprap.
4. Fencing, when colled for in the plans, to be paid for under the contract unit price for Fencing, Type 8
BARS S L F. Corner posts and pull and end posts to be paid for under the contract unit price for Corner Post
A A I3 I3 T D. Assembly ( Type B Fence ) EA. and Pull 8 End Post Assembly (Type B Fence ) EA. respectively.
i (4 ] 3 3 See index No. 452 for details of Type B fencing.
Pipe | Size | Spacing | Size | Spacing | Size | Spacing | Size | Spacing | Size | Spacing | Size | Spacing
: "
Size | (No.)| (Ft.-In} |(No.J| (Ft-In) |(No.)| (Ft.-in.) [(No.}| (Ft-1n) |(No.J| (Ft-In) {(No.]|(Ft.~tn.] .
Os | 0-4"
30" 4 o-94 4 -6 s o-1 4 0-94 5 0- 54 4 0-94 0, ['ma" S
36" 5 -0 P -6 5 0-10 5 -0 5 0-5 5 -0 .Q D, ’c, IZ. & e Q."J STATE OF FLORIDA D::::T::SN‘;“OF TRANSPORTATION
42" s o-ii 4 1-6 6 -1 5 o-11 6 0-6¢ 5 o-11 by
98| 5 | o of P o P o s [ o-9¢ P o6 5 | o-ss * o152k U-TYPE CONCRETE ENDWALL
. s Bars Cp.0, | B 43N ENERGY DISSIPATOR
54 5 0-84 4 0-10 7 - s 0-84 7 0-64 s 0-84 w-q" Dy,0,8 Dy CREL 30" To 72" PIPE
60" 6 o-1i10 5 i-1 7 -0 & o-i0 7 0-6 6 o-10 Bar & °
66" 6 0-84 5 o-11§ 7 o-11 6 0-84 7 0-54 6 0-84 Note: All bar dimensions are out to out. Nomar | Odie [ Approved By
Denigaad by HAB 10/69
72" 6 | 0-74 5 | o-10 7 | o-10 6 | 0-7% 7 0-5 s | o-74 BENDING DIAGRAM ot | mwr 2/84 e i i oot
Chached by J¥6 . 2784 Ruvinion No. Sheet No. ndax Na.
F.H.W.A. Approved: 3/20/75 85 I of I 264




Stee/ Tre Borf-;__?

—_—— 5

6
__ clope
0" 2" 107 Sitio"
_,J_‘ r___. r—— fron
i FtO“‘
~— =15 ]
R T T
! / ! o SECTION R-R
v
AcES 2"
F—td————- tlm B —
+|30
v|
1 ' I
= =) &
10 [ Dti-o o Length of Caulvert

FRONT ELEVATION

CONCRETE ENDWALL

WITH U-TYPE WINGS
FOR PIPE TULVERTS

=LA Stee/ Tie Bar

e

PLAN

TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES
PIPE CULVERT ENDWALLS WITH U-TYPE WINGS

DIMENSIONS QUANTITIES IN ONE ENDWALL

Opening waltl Fooling Total Cu.Yds. Concrete,Class 1

Avca Conc Pipe [C.M.Pipe [|C\ Pipe Sr‘ce/
O logee] & [P | % | F |9 Fotet[odietwiet Putleiniet[Outiet] /= 547
12| 0.8 T- 548 |0.55[049 [067]049 [0.57 | none
B | 2] T- “To59[0eT[0e2[070(0.¢1{0 0] nome |
8| 18 v o 70079 o‘l\ﬂ o.82074 |0 82 nove
247 31 T VU | Log 1.6 [ Vo6 116 [2-54™
30| 49 ¢ vaa| V.2 51|40 t.50 [2-%a"
36| T r 1.85] 184 [ to6]182] 124 |
22" | 26 ? [Z23¢[232[24s] |
48" [126] & 2 278|281 ]295] " |

GENERAL NOTES

I. Chomfer all exposed edges 3"

Steel Tie Bar

SECTIO

FRONT ELEVATION

CONCRETE ENDWALL

WITH 45° WINGS
FOR PIPE CULVERTS

Al

&

|\ &L |5 Steel Tie Bar

PLAN

TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES

PIPE CULVERT ENDWALLS

WITH 45° WINGS

N

2. Concrete meeting the requirements of ASTM C-478 ( 4000 psi } moy be used in lieu of Class I
concrete in precast units manufactured in plants which are under the Standard Operating
Procedures for the inspeciion of precast drainage products.

3. Endwall 1o be paid for under the contract unit price for Class I Concrete { Endwalis} CY.

Cost of steef tie bors to be included in the contract unit price for Class I Concrete.

4. Sodding to be in accordance with Index No. 281, ond paid for under the contract unit

price for Sodding SY.

DIMENSIONS ]| GUANTITIES IN ONE ENDWALL
Opemng Wall Foott Concrete, Class I
b &l 0 | a Llwm | F Total Cu vds Stee! Tie Bars
59 Ft Cone Pipa] C. M Pipe[C.1 Pipe
e[ 1.8 |2 6" .74 517 °.77 none
KR EXRENE o | Vo6 106 |2-%a"4x2-0"
36 {49 [36" 132 | v4o V.39 |2%4"4x2-0"
3G | 7.1 40" V.72 V83 182 [2%72"4x30" |
22796 |4-G" 2.34 2.47 23474 x3
A8 1ZG@ | 50" 274 2.90 257474 x3-0"
157 1.2 | 2-3 0.56 559 |, ©.59 nore
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
SINGLE ROUND PIPE
Names Oares Approved By
(s pA :
Drown ¥y TdK 1273 Deswty Design Engingar, Roadware
Chacked by | GEF 3/ Revision No Sheet Mo Inden No.
FH.W.A. Approved. 3/20/75 86 1 ofl 266
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Tos Of Slope

I SOMETRIC

%woiomolPi +2

ISOMETRIC

Arch Span4 2'
127

e

!.g;}

SECTIONB B

SECTION C C

SECTION D D

Fill Slope—

) D G O &

:T:I:(. I

127 127 12" 12t SECTION E E
g~ - -
© DETAILS FOR SINGLE METAL PIPE ARCH CULVERTS
g Dia. NOTE: For Multiple Metal Pipe Arch Culvert spacing between Arch centfers =X
& y e
DIMENSIONS and QUANTITIES for METAL PIPE ARCH CULVERTS
SECTION A A SECTION B B Dimensions Quantity of Sand-Cement Riprap in Gu.Yds. for One Endwall
et 122 Rise X Y z For 2:1 Slopes For 4:1 Slopes For 6:1 Slopes
o w i-Arch[2-Arch [3-Arch[4-Arch I-Arch [2-Arch[3-Arch [4-Arch} I-Arch [2-Arch [3-Arch[4-Arch| 1-Arch [2-Arch]3-Arch [4-Arch
7] 13" [ 2-6 T6'] 9-07] ii-e"] i4°0"] 1-7 0 - 0 | 2. K. 2 [ 2. :
PR € " 1 157 1erio) 7-67]10-47 132"l 1607 =9 [ 1.2 | 1.8 4 30 . 7 |3 4.
e ™ o 13- = ~87| 16 6T g-or | T [ 2 . 4. € 71 a 5. _
J’—M I&I:FZ% m SRR e AR TS S LRI S N R T R A A S -
4 s-el1a-erleo-ocl o5t er] 3iorf 2toT] 35 | 49 ] 63 | 77 413 I
SEGTION G C SEGTION D D Srhas e R e S 2o 28 L e TR 128 2% - —
1| 477 7-16] 200" 27-107| 35-6"| 43"6"] 2-0 S 1781 103125 5 | 124 115, BN NN ER
Fill Slope
Grout Fitl The Lower Twos :
Thirds Circumference Of T e
End Of Pipe. e .
s o DIMENSIONS and QUANTITIES for ROUND PIPE GULVERTS
7 . | L Dimensions Quantity of Sand-Cement Riprap in Cu.Yds. for One Endwall
: P[pe STATE OF FLORIDA DEPARTMENTY OF TRANSPORTATION
. —¥ For 2 :1 Slopes For 4:1 Slopes For 6:1 Slopes ROAD DESIGN
o —1— ° 1-Pipe |2-Pipes|3-Pipes|4-Pipes|i-Pipe | 2-Pipes|3-Pipes|4-Pipes| |-Pipe [2-Pipes|3-Pipes|a-Pipes
‘ . 3 I 6 2. : T 24 3.0 13 .
2 | 2e] P PR L s pes st el T - U-TYPE SAND-CEMENT ENDWALLS
SECTION E E 3148 tee (37 [as1oe 189 Ii%s R S
8 ?8 Lz I?!g 2,.21 rg_g u; ll?lg i ] Nomes Outes Approved By
DETAIL FOR SINGLE PIPE CULVERT ’3% B3 J13 ialg 188" 1?:§' 17.3 Jaii7 — ::-:-- wi o JEP 12748
NOTE: For MuMiple Pipe Culvert spacing between pipe centers = X 6.2 19.7 [13.3 1169 110.0 115.3 120.6 1259 [ — T| e | 3% Y Dhe e Eren Sk
Checkes by cop 3/54 Revision Wo. Shest Mo indws No.
FH.WA. Approved: B/30/TT a8 lof | 268




Spigot on_Inlet Section
Bell on Outlet Section

{Outiet Section Shown) BELL TOE WALL
_ o | T LM A 8 ¢ ) E P | ri | Rz | Fear |WERGHT CUASS TCORC|
] A e sPiGOT (LBS)| b { Misc.) CY
Fiat 12" z 0.07 1" ry Z-0" | 4-ow'| eow| 2-0" | 9%’ | oW CM 3w 7 06
.1 "L | 15" | 2w'] o007 2" 6 2-3" | 30" | e-1" 2-6" | 2awme"] 12W" T4 3" | 740 12" o7
18" 2w"] 007 2u 9" 2-3" | 3-10" | 6-1" 3-0" | 29" 15 " 12" 4" 990 15* 1
21" 2%"| 007 2w 9" 2-nt } 3-2" 61" 3-6" | 3am" | 6w 3" 4" 1280 15" 12
24" 3" 0.07 2w 9" | 3-7w] 2-6" | 6-1w'] 4-0" ] 33W"'] 6 14" av" | 1520 187 A7
A A 27" 3w | ol48 2" oW | 40" | 2-1w'| e-1w"] 4-6" | 36° 18 4w'l 4w [ 1930 18 .19
] | 30" | 3wl g8 3" '-Q* 4-¢" | —7w| 6-1w"] 50" | 37" Y 5 2190 2" 24
L J 36" 4" 0.148 3" 1 (-3 5-3" | 2'-10W] a'-:?' 6-0°" | 47%w"]| 24%¢' | 20" S¥%" | 4100 21" .29
K] 42" 4#‘ 0.148 3% | -9" s5-3" | 2-n® 8-2 e-¢" | s53%" | 27W ] 22" s | 5380 24" .36
‘g u 46° [ 0.148 4" f2-0" ¢-0" | 2-2° 8-2" 7-0° | 36 3; 28K 1 22" 5% | €530 24" .39
54" s | oi74 4% [2-3" 5-5" | 2-if 6-4" 7-6 | &S 330 ] 24" 6%" | 8040 24" 42
60" 6* 0.174 [ - 6" s-0" | 3-3° 8-3" -0" | 72w" | 36 4" w* | 8730 4" .44
%‘ ew'] o174 5 ilg" Q" 6-6" | r-9f g-3" - 6" 7 36 W 4" T WY 110630 i .47
7" 0.i74 [3 -oF 6-6" ] -9 | &-3" o | 77w 3o 24" Th%" | 12520 4" )
GENERAL NOTES
1 | Flared end sections shall conform fo the requirements of ASTM C- -T76 with the ption that di i and reinforcement
sholl be as prescribed in the table above. Circumferential reinforcement may consist of either one cage or two cages of stes!.
PLAN Compressive strength of concrete shall be 4000 psi. Shop drawings for flored end sections having dimensions other than
obove must be submitted for approval 1o the Enginser of Drainage.
c 2. Connections between the flored end section and the pipe culvert may be any of the following types unless otherwise
D shown on the plans.
{ B | a. Joints meeting the requirements of Section 941-1.5 of the Standard Specifications.
NN N\\\‘in The manufacturer of the flared end section shall identity the manufacturer of the pipe culvert ond certify that
- y < the flared end section is suited 10 joining the pipe culvert.
- ~
- ad o S~ b. Joints sealed with preformed plastic gaskets.
7 s ~ ~
S é //// 0 h N The gaskets shall meet the requirements of Section 942-2 of the Standord Specifications ond the minimum
{ { \ L / ) } sizes for goskets shall be as that specified for equivalent sizes of elliptical pipe.
[ |
! i ; \\ g | "R: ; ¢. Reinforced concrete jackets, as detailed on this drawing.
s '\ TR N \\\\ :\ ,\“"‘ 77X 27777 “‘: ;‘ Cost of the reinforced concrele jocke! 10 be included in the contract unit price for the flored end section.
1 ‘S . ﬂ '| 1 F | “l WMWMmuoollodformmm momlmllbobimmcmdnh
{\\\ /{ o _{ jacketed area as specified on index No. 280. Bih ¢ to be included in the controct unit price
. __"\ Tos Wall TTTTTTTTTTTT I T T T T for the pipe culvert.
8" E |
SECTION AA 2#4 Bars b . - - ‘
Min. 3. Toe walls shall be constructed when shown on the plans or at locations designated by the Engineer. Toe wolls are to be
SECTION BB cast in-place with Class I Concrete and paid for under the contract unit prics for Class [ Concrete (Misceliansous).
FLARED END SECTION Reinforcing steel fo be included in cost of toe wall.
24" for 30" to 72" Pipe 4.  On skewed pipe culverts the flared end sections shall be placed in line with the pipe culvert. Side slopes shall
" " ' be warped as required to fit the flared end sections.
12" for 15" to 24" Pipe Any Wire Mesh Arrangement Which Provides
| 3" - 0.126 Square Inches Of Steel Area Per Lineor 5. Flared End Section to be paid for under the contract unit price for Flared End Section (Concrete), Each. Sodding
Foot Both Ways May Be Used ; Provided The shail be in accordence with Index No. 28I, and paid for under the contract unit price for Sodding, SY.

Wires Are Spoced A Mlmmum Of 2" And /Or
A Maximum Of 6" On Centers.

DESIGN NOTES

. Flored end sections Gre mumkd for use outside the clear zone on medion drain ond cross drain installotion, except that flored
end sections for pipe sizes 12" and 15" are permitted within the clear zone. When the slope intersection permits, these flored

end sections may be located with the culvert opening as close as 8' beyond the outside edge of the shoulder. STATE OF FLORIDA OEPARTMENT OF TRANSPORTATION
ROAD DESIGN
Flared end sections are not intended for side droin installations.
2. Reinforced concrete jockets shall be used ot all locations where high velocities and/or highly erosive soils may cause
disjointing. These locations are 1o be shown on the plans. FLARED END SECTION
SECTION CC END VIEW 3. Toe walls shall be used whenever the onticipated velocity of discharge and soil type are such tha! erosive oction would occur [ T T

Toe walls are not required where ditch pavement is provided, except when disjointing would occur if the ditch pavement should

REINFORCED CONCRETE JACKET DETAIL . SN R—

Chesied &y | JVE /77 Sheot Ne
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DIMENSIONS AND QUANTITIES
. M 3" CONCRETE SLAB ( CcY )Id SODDING __ (SQYDS.)
D X A B [+ [3 F G Single | Double | Triple | Quad N [Singie | Doubte | Tripte | Quad | Single | Double | Triple | Quad. [ See General Nole No. 3. .
Pipe | Pipe Pipe | Pipe Pipe | Pipe | Pipe | Fipe | Pipe | Pipe | Pipe | Pipe See Sheet 5 Of 6 For 54" Slab Quantities
T Ty J Y T r g ry Y T I 9.79" [ 12.37' L9 27 )
__mi: e q" 1 X B X T X [ o lf“l' NEX FA B T % T L oy 0 1 g:é g::ﬁ
A A A | o i et o ad [aad | 150 | Gee [ or8 | o 5 3]
= Scesti et af sE SR RR AL S it il AN AN BL EE SSE ESSESS S
Slope o v \ v & g 33815 35 143 56 1 '%557— e
_ d . 43" 33 ore é X [ 783" ﬁﬁ:‘ﬂr ,%_ﬁ .78 2 g%ﬁ___ﬁ:,iq -
et g e e e ' S ESSES==
2" 2 ] : I 18" 58" 11 " ]
‘”ﬁ' 107-0" o] . u " " [10.18' " 130.16" 1, 24 . 90 | 40 51 82 73
s 27 X, i 4631 720 | 979 ] 9] 40 1" 081 Q g
AT W T 12, 7 aa 3 ¥ T i x gr g5 | 2r 47 | oe9 = -
24 E- Y x , 1233 1 81381 B E
30 - 4
4| M il 10: Of 14 o °°: };5'“ ol i’i’: 2 48 06 43 34 | 4 1 a6 | o 6.42 & 625" Dimensions permitted 1o allow use of B' standord pipe lengths.
Slope | 46, T " ',37' M'_;Jm‘l’l&' [ '_Qﬁ:& 83 : 23, % 42" 82 57 34 iii © 10.40' O 10.10' Dimensions permitted to allow use of 12'standard pipe lengths.
54, :' :-ﬁ— R—'J’r#—m#—mf : OO: 427 &r 23.75 '14 ﬁ- r : :”—‘ ;14 5-2—55——5-'—1“:&: & O Concrete siab shall be despened to form bridge across crown of pipe. See section bdefow.
=M Nid —“"L;; ¥ . ‘?g" . [ 154" K:]) 84 1 #
;g: 100" ;% 22.68" | [ 27 y ~_[20.16" [ 30.16" ] 40.16" 12 .30 | 8 B
]
;,/S“ N /Bovclcd Or Rounded Corners @ T b 3
‘b
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Concrete Siab, 3° Or 54" Thick, @ — . Sod 3 by
Reinforced With WWF 6x6 - W|.4xWl.4 © / | o
i
TOP VIEW - SINGLE PIPE
|
/ T |
- |
4.1 or 2. A
3orsy @ ) }
Deepen Around omngy — Concrete Siob, 3° Or 54" Thick, @ —— |
Edge Of Pipe For 54* Slab ,\\\\_/ Reinforced With WWF 626 - Wi.4xWi.4 0 / Sod ¥
T T
ol Concrete ‘ ‘ TOP VIEW - MULTIPLE PIPE
; kS Pipe \ 1 ’!\ "?;L\\ Side Ditch Gmde) j9()9/ STATE OF FLORIDA :s::;::::or TRANSPORTATION
- 1 =
. | = /DA‘1 A 7 SREWAL NOTE' See Shest 6 For Detaiis And Noles. CROSS DRAIN
L2 petlesThenD ] g, frY MITERED END SECTION
Unless. Apgroved Engneer g 5' Sod SINGLE ANO MULTIPLE ROUND CONCRETE PIPE
- E *Slope 4:! Miter: To € Pipe For Pipes 18" And Smaller. L. gy
Poid For As Ripe Cubmert | F  (Pipe To Be inchuded Under Unif Price For Mitered End Section) - 2:1 For Pipes 24" And Larger. Dewet vy | OCH L .& %
Y 2:1 Miter: To ©.Pipe For Pipes (8" And Smaller f’:_:' o - o
SECTION I} For Pipes 24" And Larger. -

14 l1of6 2-;2
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DIMENSIONS AND QUANTITIES
M " CONCRETE SLAB ( cY ) [d SODDING (SQ.YDS.)
D X A 8 [ E F G Single | Double TTriﬂe Quad. N Single | Double | Triple { Quad. | Single | Double | Triple | Quad. {d See General Nofe No. 3.
Pipe Pipe Pipe | Pipe Pipe | Pipe Pipe | Pipe Pipe Pipe | Pipe P'E See Sheel 5 Of 6 For 5% Slab Quaniities
15 ol 68 | 418’ ’ ' 1.23" 4.33 .92 950' | 12.08 04 0.24 0.37 0.51 0.64 21 | 24 | 27 ig
[ 18T = 2.24 4.74 _"ggr ; 41 4,58 42" | 10257 | 13087 04 026 0.78 25 128 1" 31 |
[ 24" 5" 338" 85 | 300" T 73 | ¢ 1192 | 1533 | [0a” | 032 | 052 7 Sl | 23 [ 27 3135
30" 33" 447 97 4.00" T v s58° | 983 | 1a08" | 1833 1 104 4 0.91 18 1 25 30 35
2:1 |36 -1 5,597 ) 500 ) v o8 | [ 1625”1 21337 04 .44 0.78 ! ﬁ._ig__ﬁ_ﬁj__js_
¥ ou v i T " 45" 256 1858 04 .51 96 4 87 42 4%
Slope | —agr 9" 11033 g " 65" osT 11365 Fe058T | o733 |10 99 118 s b a1 e 1 a6 I 53
" - : o v " 2 1525 £0.58 )
5054' - e 3.00" 3 g% 8.08 16.58 5538 58 o4 rd] 49 228 [} 4 34 44 53 63
- 7 M 3 7 23 4,33 92 950" | 1208 3 047 1 063 0.79 22 28 31|
-5 ; &2 | a0 | e0 T iar | ase | 742 2571 1308 4| 034 71 ST 24 o 301 "33
24 3o8” 187 y ; 100" 73 08 50T | 1192" | 1533 " | 044 18 27 30 | 34 3
307 | 4-37 s ¥ 12.0] 007 831 1408 1 1833 3 0.53 25 &0 29 34 4 ]
4:) [ 367 -1 031" 12817 1100 | 140 %:lgﬁ 337 0 97 00 _Q% 31 5‘-3—
42" S 37 1487 12.0 16,0 4 2 1 04 kd] 30 92 52 3 4: 8
Slope 48" 9" 14.43" ¥ 1407 180" 65 | zoa” 1 1383" 12058 § 2733" | 104 0.80 54 29 02 ?: 46 33 €0
54" 8" ] i1649” 11899" I 160 200° 83 758" | 22,92 L.o4 91 83 .74 67 [ 49 58 €6
60" 6" 18.55" | 21.05" | (80 220° 3.00" 808" | 16568" | 2508" | 3358 104’ 102 215 27 4.39 44 53 63 12
Sod f i L ‘i/~S°d-/ N Rounded C ©
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Concrete Slab, 3" Or 5% Thick, [ - / N ©
Reinforced With WWF 6x6 - WI.4xWl.4 03 Sod { S~
7 \ o mm ) ,f,.,,/wff,,/:»,,:-m \
5 { | {
TOP VIEW - SINGLE PIPE _ { | | ]\/\
> \\ /, -~
| /7 TN
us| i k_'/:__ ——a
Concrete Slab, 3° Or 5& Thick, o8 /
Reinforced With WWF 6x6 - Wi 4'Wl 4 J
———Sod
TOP VIEW-MULTIPLE PIPE
o Helical Corrugoted _ STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
Metal Pipe . 1~ \m(\es ROAD DESIGN
[~~~ Ditch Grade NOTE* See Sheet 6 For Delails And Not
Seddie .>‘ ‘ - = m ee eg or elgils n oles., CROSS DRAIN
Rerolled End Required~”] - el L MITERED END SECTION
( See Index No. 280 4 Bor Le" 5' Sod [SNGLE AND MLTIPLE ROUND CORRUGATED METAL PIPE
For Coupling Type ) . ’ r~ M — o
Varies O E Siope: 4.1 Miter: To ¢ Pipe For Plpes 18" And Smatler Owipmd by | DCB /e gz ,!| %'4
Paid For As Pipe Cuivert | F ({ Pipe To Be Incl Under Unit Pri 2.1 For Pipes 24" And Larger. Oreve by aer, Nowtwars
4 2I1 Miter: To ¢ Pipe For Pipes 18" And Smaller Chomnd w | AWM | 878 | Folemaie T Teeite
SECTION 1.1 For Pipes 24" And Lorger. FMWA. Approved : T/2/T8 o7 20of 6




1974 AASHTO DIMENSIONS AND QUANTITIES
M 3" CONCRETE SLAB ( CY ) SODDING (S Q.YDS) [d See General Note No. 3.
g & X A B [ E F G Single | Double | Triple | Quod N [Single | Double [ Tripie | Quad. | Single [ Oouble | Triple | Quad. See Sheet 5 Of 6 For 5&' Slab Quantities
o (& Pipe Pipe Pipe Pipe Pipe Pipe Pipe | Pipe Pipe Pipe Pipe Pipe
il sl Ty 5 130" 380 147" 4 ' 450 700 950 200 } 104" 1033 1049 l o065 | o8 | 21 |
% =i 5 168 I _alr 1507 5 483 1 767 ] O 13337 171047 033 1050 Jos7 |_083 22
| -5, , _zsLﬁﬂsig?‘l 223 |6 | ﬁ,;%s 883 z&, 1567, Lg; 037 |ose Jave | o095 | 23
K %2_’.4,-gr 335 | 585 | 300 T [eod | oo0" 1 800 | 104 |o40 Joe2 |os8a_ | Loz 24
21 49 429" 3 i [ es8’ | 3y ] o6 ] 2083 | los |oe3 [o70 o9 " Iizs | 26
15— 6 5037 753 ] 4 9 q T r eerr 1 a7 | 2367 | 104 1049 | LI5 48 |28
Slope =& C : i 65| a7 2050 | 2683 | 104" [ 0%5 [0 an e
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[ | 2—¢6" 5 A o 23y | T 13 | ex0" 1 700 950' I 1200" T 104" o308 J o056 | [ 092 | 22 |
[l T T 1 B Y 78 ,,mmr,mq,ﬂ_ma,qgs_ﬁt_m*_u_ 3]
207 35" | 48" .30 6 9T | "222 | "se2 | 225 | mer | 104 Toa4s lo6e Joss ] uwo | 25 | 37
4= 18" | i o] [ 255, T wog | 400 | 800" | 104’ 1049 Q77 105 133 1 28] LT
4:| §—9r 790" 11044 51,__$ ] 58" [ 16.08"] o4 Tost FToee [l 1162 ] 30 | 46 |
Siope [ (=] s5—¢ 5 ﬁz _%Tal_ 900 1 & 3471 7151,.1 1267 | 1847 ] 04' €5 _}.&g__i.m___l.ﬁ__lz___&_ :&:
o = 5 P20 Y X T 38 [he | bag | mse | saer " lo87 218 | 283 1738 1 45 | .
71 7'—10" 25 14, ‘,Jmlﬁl_m' | 19" 414’ m#_m' 2467 ' 104 095 AI_Lsn_'PZﬂ_P 37 40 | 48 | 37 HL‘
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L Concrete Slab, 3" Or 54" Thick, [d o Sod __/~ L i e E
Reinforced With WWF 6x6 - WI.4xWl.4 r /' g : / :
a8y —j— :
h 3 \ i
TOP VIEW - SINGLE PIPE i 1 . |
! ~.. 4
1 R S !
NN SRR \V\MNJI::,:;Q&%W\ 2w
3*or54° @ y i n
Concrete Slab, 3° Or 5% Thick, o)
Reinforced With WWF 6x6 - W[.4xW|.4
g Helicat Corruqmed Anchor ) N\ . STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
R N\ O Dikh Grade—, NS TOP VIEW-MULTIPLE PIPE Roan oesice
Saddle z CROSS DRAIN
Rerolled End Required | l *4 Bar. L NCTE: See Sheet € For Details And Nofes. MITERED END SECTION
{ See Index No. 280 ] 6" 5' Sod SINGLE AND MULTIPLE CORRUGATED METAL PIPE-ARCH
For Coupling Type ) . | * - Tonwe | Do 7owroved By
Poid For As Piog Cutvert ~asies : E Slope: 4:1 Miter: 21 For All Sizes oot | 08| 6/78 X
or ipe Cuiver! | F ( Pipe To Be Inciuded Under Unit Price For Mitered End Section) Oroen by e e s o
21 Miter. 3] For Al Jiaes Coached by | KNM 6778 | Tovision e | Sseet Re T
SECTION FH WA Approved: 7/21/78 a7 3o0f6 272




d See General Note No. 3

See Sheet 5 Of 6 For 55" Slab Quantities

:/—Sod —/

i /Beveled Or Round Corners [} L

DIMENSIONS & QUANTITIES
. M 3"CONC. SLAB (CY) [d | SODDING ( SQ. YDS.}
Rise G (Single{Double|Tripte | Quad.] N |Single [Double]Triple | Quad. |Single Double Tripte | Quad.
i i i Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe
N a7 1 0. 033 0450577 21 | 24 1T 27
5 .25| 0.90] 055 {069 | 22 | 26 | 29
6" . 055|075 | 095 | 24 28 33
C 7 . or1 | 100 | 1.28 | 28 31 37
2 g . os0o! 127 | 165 | 28 34 | 4l
e 2 111} 160 | 209 | 30 | 37 | 45
Slope [ 9" . 129 | 1.87 | 2.46 31 40 49 57
L 17 . 154 | 226 | 299 | 33 | 43 | 53 63|
! 093] 179 1 266 | 353 | 35 46 57
L 2 1.04]° 204|303 402 | 37 49 6/ 73 _
43 17 349 | 466 | 39 52 | 65 78
_5_ 030] 045] 061 [ 076 | 23 26 | 29 | 32 ]
6 03| 056|076 [095 | 24 | 28 32 |73s5°
[ [l 0si| 079 1og 136 | 27 | 32 | 36 | 40
i 10 068| 110 ] 153 1196 | 30 | 36 | 41 ] 47
a1 | 12; 0661 145 ]| 204 | 263 40 | 46 | 53
ar ] Lo | 181 1 2601339 | 36 | 44 | 52 | 59
Slope | 15 ] 1181 2.4 ] 310|405 38 47 56 65 |
s 7 138 2581 379 | 999 | @ 51 6 | 7i ]
I 19 159 | 305]| 451 | 597 | 44_] 55 66 77 ]
L _20" 180 350 519 1688 | 47 | 59 | 7/ 83 ]
22" 204]| 404| 605 (805 ]| 50 | €3 76 89
' /Bevelad Or Round Corners To%’ L
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Concrele Slab, 3 Or 5% Thick, (@ -1
Reinforced With WWF 6x6 - Wi.4xWI|.4 © /s"d
TOP VIEW - SINGLE PIPE
3" or 54" 4
Deepen Around Ouiside
Edge Of Pipe For 53" SMD\]‘\ =
A o
A Z
Concrete N
S ¥ i \$
\ Saddie =~y Ditch Grade~, Ne
)’\1 2 ENSNNY
2 Not Less Than R 4 Bar 2] E[ - l
No Pipe Joint Permitted 6 5 Sod
Unless Approved By The Engineer * !
il £ Slope:

Poaid For As Pipe Culvert
¢~

f—
F ( Pipe To Be Included Under Unit Price For Mitered End Section )

SECTION
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NOTE* See Sheet 6 For Details And Notes.

4.1 Miter: To Major Axis For Pipes 24"x 38" And Smaller.
21 For Pipes 29"x 45" And Larger.

2.1 Miter: To Major Axis For Pipes 29"x 45" And Smalier.
1!l For Pipes 34"x 53" And Larger.

Concrete Slab, 3° Or 54" Thick, @ <L
Reinforced With WWF 6x6 - W|.4xW|.4

TOP VIEW- MULTIPLE PIPE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CROSS DRAIN
MITERED END SECTION

SINGLE AND MULTIPLE ELLIPTICAL CONCRETE PIPE

[ [ ‘Aoproved By ,
BN . o-4s
Drows by NSO o/8 Doswty Oesige ingneer, Roodwaye
Creced vy | JVE/IBW! 8781 Revisive No. Shest W Inder Mo
FH.W.A. Appraved : 1078781 a7 q40f 6 2 72




ROUND-CONCRETE

THICK

D Single | Double | Triple Quad.
Pipe Pipe Pipe Pipe
157 0.38 0.58 077 0.96
18" 0.494 0.65 0.87 1.09
24" 054 0.83 .12 1.42
30" 0.66 1.09 1.50 1.91
, 36" 0.81 1.38 1.95 2.51
21 az" 0.97 1.70 245 3.19
Slope 257 1 113 2.04 | 293 | 384
54" 1.3 2.44 3.58 4.72
60" 1.50 2.89 4.28 5.68
66" 1.68 3.25 4.84 6.43
72" 1.89 3.74 5.59 7.45
15" 057 087 115 144
18" 0.66 0.99 1.31 1.65
24" 0.85 1.30 175 220
30" L10 1.74 2.39 3.0
36~ 1.32 2.2( 3.08 3.96
4:1 4z 1.58 2.76 39/ 5.09
Slope 48" 1.85 3.30 4.73 6.17
54" 2.14 3.95 5.77 7.58
60" 1.45 4.66 6.87 9.07
56" 2.88 5.54 818 10.84
72" 3.8 6.27 5.36 12.45

QUANTITIES FOR 54"
2
ROUND -CMP
D Single | Double | Triple Quad.
Pipe Pipe Pipe Pipe
15" 0.35 0.54 0.74 0.94
18" 0.38 0.62 0.87 112
24" 0.47 0.76 1.05 1.34
30" 0.57 0.96 1.37 1.77
2:4 36" 0.67 119 .72 2.26
42" 0.78 1.48 217 287
Slope 36" | 089 | 17 254 | 3.36
54" 1.02 2.06 3/0 4.4
60" 14 238 3.63 4.89
15" 0.44 0.68 0.91 1.15
8" 0.49 0.77 1.03 1.31
24" 0.65 1.09 1.38 7.77
30" 0.8i 1.34 1.90 2.44
36" 0.97 .68 2.4¢ 3.4
q:1 42" 113 2.08 3.06 4.02
Slope 48" 1.29 2.49 369 4.88
54 1.48 238 447 5.98
60" 1.66 3.49 5.3/ 7.13

CONCRETE SLABS (CY)

® CMP-ARCH

g 3 Single | Double | Triple | Quad.

Pipe Pipe Pipe Pipe

T4 WES Y 7] 0.6/ 081 102

21"} 15"] 043 0.66 0.88 110

28"} 20"} 0.51 078 1.06 1.33

357 247 0.57 0,90 | 122 1.55

2.1 |92 l297] oea 1.04 1.46 1.87
49" 33" 073 23 1.72 222
Slope [ 571 387 0683 | 144 | 204 | 264
64" 43" 095 1.67 2.39 3.4

71" 47°] 105 1.89 2.74 3.57
7"113"| o048 0.71 0.95 1.18

21" 15"] o052 0.80 1.09 1.3

28" 20" 061 0.92 1.27 1.59

35" 241 073 114 1.55 1.97

42| 29" os7 1.39 1.92 245

4:1 (49133 100 1,66 2.30 2.96
Slope [57° 38"] 118 2.00 282 364
64| 43| _1.36 2.39 338 438

711 47°] 1.50 2.65 381 4.97

ol e ELLIPTICAL- CONCRETE
§ R | Singte | Double | Triple | Quad.
9| Pipe Pipe | Pipe Pipe
127 ]i8"]_0.30 0.49 0.67 0.65 ]
14" 23" 0.37 059 0.81 1,02
19" 30" 0.50 0.80 1.09 1.39
24°138" 0.62 1.03 1.45 1.86
2:1 29"145" 075 1.30 1.84 2.39
34°[53"] 0.90 1.61 2.32 3.03
Stope '35 60" 103 189 | 274 | 360
4316687 119 226 333 4.490
48| 76"] _1.38 2.65 3.93 5.21
53" 83" 155 3.03 450 5.96
58'19i"| 175 347 5.20 6.93
12"] 18" o045 0.68 0.92 114
14" 23| 053 0.83 113 1.42
/97130074 115 1.57 1.98
24" 38"_0.97 .57 2.19 2.81
29 1.22 207 292 3.77
s4,-'l 347 53" 148 2.62 377 4.92
ope | 387607 172 302 4.53 592
43" 687 202 | 376 | 556 | 732 |
48°| 767 2.34 4.49 6.64 8.79
53] B3| _2.66 517 7.66 1016
58" 91" .02 5.98 8.95 11.90

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CROSS DRAIN
MITERED END SECTION

3 Dows Approved By
Owsignat by
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Chacknd 1 | JBW s/86 VTalen
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GENERAL NOTES
I. Mitered end sections shall be paid for as mitered end section, each, based on each independent pipe end.

2. The cost of all pipe(s), fosteners, reinforcing, connectors, anchors, concrete,sealants, jackets,and coupling bands shall be included in
the contract unit price for mitered end section, each. Sodding not included.

) 3 The ulnforcilod concrete siab shall be constructed for all sizes of cross drain pipe and cast in place with Class I concrete. Slabs

i shall be 5§" thick unless 3" thickness called for in plans.

Concrete pips used in the assembly of mitered end sections sholl 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.

Thot portion of corrugated metal pipe in direct contact with the concrete siab shall be bituminous coated prior to plocing of the concrete.

Unless otherwise designated in the pians, concrete pipe mitered end sections may be used with any type of cross drain pipe ;

corrugated stes! pipe mitered end sections may be used with ony type of cross drain pips except aluminum pipe ; ond,

corrugated aluminum mitered end sections may be used with any type of cross drain pipe except steel pipe. When bituminous coated

metal pipe is specified for cross droin pipe , mitered end sections sholl be constructed with like pips or concrete pipe.

8. When the mitered end section pipe is dissimilar to the cross drain pipe , a concrete jacket shall be constructed in accordance with
Standard (ndex 280.

Edge Of Shoulder

N OO

9. When existing muitiple cross droin pipes are spaced other than the dimensions shown in this detail ,or have non-parallel oxes,
or have non-uniform sections, the mitered end sections will be constructed either separately as single pips miterad end sections
or collectively as mulitiple pips end sections as directed by the Engineer ; however , mitered end sections will be paid for each,

‘—MM—M‘L based on each independent pips end.
104 10, Mitered end sections for pipe sizes I5) 18" and 24" round or equivolent pipe orch or eliiptical pipe are permitted within the clear zone.
PLAN When the siope intersection permits, the mitered end seclion may be locaoted with the culvert opening as close as 8' beyond the outside

edge of the shoulder.

1. Slope and ditch tronsitions sholl be used when the normal roodwoy slope must be floltened 10 ploce end section oufside cleor zone,
See detail left.

SLOPE AND DITCH TRANSITIONS

4 x Bolt Dia. . 4 x Bolt Dis.

2¥2" uin,

(Varies |/2

: ﬁ Hex Nuts (2 req.)
|
——Flat W (1req.
3L or Bell Length+3 %, " Min. ther o Wosher (irea)
svz' min.
A L

L]
4 x Bolt Dia. K %, x6" Bolt May Be Substituted
Tongue Length L

2 5% Y4® Steel Bor
{ Ses Detuil Right }

Anchors required for CMP only.
Anchor , washer and nuts to be galvanized steel.

Bend onchor where required % center in concrete siab. Domaged surfaces to be
repaired after bending. Anchors are to be spoced a distance. equal to four (4)
corrugotions. Place the onchors in the outside crest of corrugation.

All bars , bolts, nuts and washers are fo be galvanized steel. Flat washers to be placed on inside wall of pipe. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

RO&D DESIGN
Bolt diameters shall be Y™ for 15" to 36" pipe and %" for 42" 1o 72" pipe.
Two connectors required per joint, located €0° right and left of bottom center of pipe. CROSS DRAIN

Bolt holes in pips shell are to be drilied. MITERED END SECTION
ANCHOR DETAIL __SPECIAL DETAILS AND NOTES

| Wemes Deadwe. Approved By -
Dasigned &y DCB 6/78 e ‘ L
b . . 4 !-/-
poty Desrgn Engirass, Rosowiys

CONCRETE PIPE- CONNECTOR T = e

FH.WA, Approved: 7/21/78 az &of 6 2 72




M GRATE SIZES CONCRETE (Cu. Yds.) SODDING (Sq. Yds.)
D X A B E Single | Double | Triple | Quad. Standard Extra Single | Double | Triple | Quad. | Single Triple | Quad.
Pipe Pipe Pipe Pipe Weight Pipe | Strong Pipe| Pipe Pipe Pipe Pipe Pipe , Pipe Pipe
157 2-7 | 227 | 409’ 403" 4.63" 721 979 12,37 0.40 086l 0.80 1.00 9 12 4
'8 2-10" | 236' | s5.12° 5.03' 4.92' 7.75' 10.58" 13.42 0.47 0.69 0.91 114 10 13 15
24" 3-5" | 263"} 748" & 7.03'4 5.50' 8.92' 12.33 15.75" 0,60 0.90 1.21 1.52 1l 16 18
30" 4-3" 2.70' | 9.25' 9.03' 6.08' 10.33' 14.58' 18.83' 2 3" 0.76 119 1.63 207 12 18 21
36" 51" 287" | 131" O 11.03"' Q| 6.67 .75 16.83" | 21.92 2" 3" 0.89 1.48 2.05 2.63 14 21 24
2" 6-0" ] 3.05' | 1337 1303’ 725" | 325" [ 19.25' | 2525 2%" 32" 1.82 2.57 3.34 15 23 27
48" 6-9" | 322' | 1543 1503" 7.83' 14.58" 21.33' 28.08' 2% 3)" 2.15 3.07 4.00 ' 7 30
54" | v | 3397 1749 1703 842 | 1608 | 23.75 | 31.42 a 55 | 372 | 488 I 33
60 g-6 | 356" | 1955 2311 1903 9.00 17.50' | "26.00" 34.50" 3" ar 3.02 4.44 5.86 I 36
A 6.42' O 6.25" Dimensions permitted to ailow use of 8' standard.pipe lengths.
< 10.40' O 10.10"' Dimensions permitted to allow use of I2' standord pipe lengths.

A O Concrete siab shail be deepened to form bridge across crown of pipe. See section below.

e

l ’/—Sod
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t /Beveled Or Round Corn,
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6 §T%
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Fastener
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Puid For As Pipe Culvert ‘

! Concrete Siab, 3" Thick, Reinforced With

WWF6x6- Wl4xWiL4

TOP VIEW - SINGLE PIPE

/—Sod
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Round Corners
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! /eeveled Or
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1
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I
|
|
|

©
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6
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-
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-

Note:

1 L2 | |NotLessThan D
No Pipe Joint Permitted
Unless A| d The Engineer

* Slope:

o
F_{Pipe To Be_Inclided Under Unit Price For Mitered End Section)

SECTION

Concrete Slab, 3" Thick, Reinforced With

WWF6x6-WI1.4 xWIL4

TOP VIEW - MULTIPLE PIPE

See Sheet 5 for details and 6 for notes.

To ¢ Pipe For Pipes (8" And Smaller.

21 For Pipes 24" And Larger.

~

T e

Sod

S !
I—Vories I

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

SIDE DRAIN

MITERED END SECTION

SINGLE AND MULTIPLE ROUND CONCRETE PIPE
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Rerolled End Required
(See Index No. 280
For Coupling Type )

Poid For As Pipe Culv.

SECTION

F(Pips To Be Included Under Unit Price For Mitered End Section)

Helical Corrugated \" Anchor \ 3
Metg! Pipe N <
Soddle 0| T Ditch_Grode—,
=l
#4 Baor bt
|s" 4' Sod
Varies E

Note:

TOP VIEW - MULTIPLE PIPE

See Sheet 5 for details and Sheet 6 for notes.

* Slope:

To € Pipe For Pipe 18" And Smal
2:1 For Pipe 24" And Larger

ler

DIMENSIONS &8 QUANTITIES
M GRATE SIZES CONCRETE (Cu. Yds.) SODDING (Sq. Yds.)
D X A 8 [ E F G Single | Double | Triple | Quad. Standard Extra Single { Double | Triple | Quad. | Single | Double | Triple | Quad.
Pipe Pipe Pipe Pipe Weight Pipe | Strong Pipe| Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe
T w v T — s sr—
15 Z2-T 25" 309 559" | 30 70 123" | 433 | 692" | 950" | 1208 | 1.04" 31 04a7_| o063 0.79 ) 0 12 )
18" 2-1 25" 412" | 662"] a0 8.0 141" | 458" | 7.42" | 1025 13.08 | 1.04° 34 | 053 | ol 0.90 9 1 i3 15
24" ¥-s" 25" 6i18' | @868 | 60 | 100 173’ | 508 | 850 | 1.9 | 533 | 04’ 44 | 069 | o092 118 10 3 15 17
30" 4-3" 5 825 | 1075'| 8.0' | 120° 200" 58' | 983 | 1408' | 1833 | 104 2%2* - 053 | oes 1.25 1.60 I 14 17 20
36" 5 s 031 | 128l 10.0" | 140" 5.24" 08" | i7_| 1625 .33 | 1.04" v - 0.62 .07 1.53 200 3 3 20 23
42" 6-0" 5 1237 14.87" | 12.0' 160" 45" 58" | 12.58" | 18.58" 4.58" .04" 17N y® 0.70 1.30 .92 252 | 14 18 22 26
48" 6-9" 5 1443' 693 | 140 | 180 65" 708 | 13.83 | 20.58" 733" | 1.04' 22 * 3he* ©0.80 1.84 29 3.02 15 20 24 29
84" 7-8" 5 16.49" 8.99’ 16.0" 200 83" 758 | 1525 |2292" | 30.58 .04" 3 4" 0.90 .83 T4 3.67 16 22 27 32
60" a-6" 5 | i85 | 2108 B0 | 220" 00 | 806 | 16568 |2508 | 3358 | .04 3" 4 R 2.18 27 $.39 18 23 23 35
8" 2-0" | 25 | 072 3.22' or 40" 0.58" 375 | 575" | 775 975’ | 104 016 | o 034 0,43 7 8 . . ;
10 | 22" 28 | 134 | 384 | 1.5 | 30 o8 392 | 608 25| 10.41" | 1.0’ s T T e T 7 9 6 T These sizes ore restricted lo ilet and outet e e 1
P 24| 25 | 206 | 456 [ 20 60 1.00" 642" | 875 108 [ 104 022 | Q36 | 049 0.63 7 9 1 12 Systems or simllar opplications-
— |
/ - Py _|/ 2
Sod . we / , e
/— |.._|_.{/Bevaled Or Round Corners e — /Sod r_,'__i/BeveIed Or Round Corners [
' | = 4 T & -
SR =S B R N . TR
¢ ; RN i) ! Ny
©) o} ) | () \ . T ® | ©) Al \
] | y ~io l >’
i M o %  aed ~ ol LI—,\,A,,,JL,,V-,, :fﬁ e - 1 /}'
-7 SN I N
l/ ‘i o :u.—' |I”I| \ zol.-‘
\\\ /l §§ Q —l, - ® §§
" T P \ *aq ! - : Fq
PN NN IRPRPRNR| SN [ oLt b 1 AN NN NPN = E— ~ H
S Fa-a ] N % o el oy H
o' o (9| = © of 5
© \ | RPN - LT
= ! - ' PN ,‘-.,-4,».’,«./-_».,-4-.,-.») [orerara Prrsrmad L 1
v 2= i ]
T Concrete Slab, 3" Thick, Reinforced With ~—~—4 _\’/ \1 ©
WWFEx6-Wi4 x WI.4 e \ sﬁ/ / A
- 1 - ]
o —— : r ' ' } 4 H\
_j | i.J_ e m, i [~ zemd] ‘rm ! N
TOP VIEW - SINGLE PIPE Varies o i 3, ' /\>
!
- 1 1] /
- t / S
- I >
L \ ' /, // T
Concrete Siab, 3" Thick, Reinforced With<— T A
WWF6x6- Wi4 xWiL4 NT
. ! Sod 4
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DIMENSIONS & QUANTITIES
1974 AASHTO M GRATE SIZES CONCRETE _ (Cu. Yds.) SODDING (Sq. Yds.)
Spon | Rise X A B C E F G Single | Double | Triple | Quad. N Standard Extra Single | Doubte | Triple | Quod. | Single | Double | Triple | Quad.
Pipe Pipe Pipe Pipe Weight Pipe | Strong Pipe| Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe
I [ 2-6 25" 241 4.9 2.3% 7 .39 4.50' 7.00° 9.50° 12.00 1.04” .28 42 56 .70 8 10 1] 3
2" 18* 2'-10" 25’ 3.09' 5.59' 3.00' 8’ 1.76" 483 767 10.50' 13.33' 1.04" .32 .49 66 .78 9 1 2 14
28" 20" 3-8 25 4.8I' 737 4.67" 9’ 2.22" 542" | ea3y 12.25' 15.67' 1.04" .40 .60 .82 .03 10 12 14 17
35" 24" 4'-0" 25 6.18' 8.68' 6.00' W 2.55' 6.00' | 10.00' 14.00" 18.00' 1.04' 2 A" 3" 49 77 108 1.33 1 14 16 19
42" 29" 4-9" 2.5 7.90° 10.40" 7.67" 12" 2.97 658 [ 1.3 16.08" | 20.83" 1.04' 2 k" 3 57 .92 1.27 1.62 2 15 18 21
49" 33" 5'-6" 2.5 9.28" 1.78' 9.00' 14’ 3.34' U7’ 1267 1847 | 2367 1.04" 2" N .65 1.08 1.50 .93 3 i7 20 24
7" 38" 6-4" 25 100" | 350" | 1067 16" 3.65 783 | 147" | 20.50' | 26.83' 1.04 3 « .76 30 1.83 37 14 18 23 27
64" 43" X 2.5 270 15.21" | 12.33" [al 389" 847 | 550 | 2258 | 29.67 1.04" 3" 4" 87 .55 2.18 .83 15 20 25 30
1 [yl -] 25 | wog | ieso | 1367 | 197 | 4ia 900" | 683" | 24677 | 32.50" | 104" 3" < .98 68 | 2.43 AT 16 22 2T | 33 ]
J _/ I T — ‘
’ / Sod [N Beveled Or Round Corners w Beveled Or Round Corners T
— . : 4 [
} T 1
ARIV.eas S N TS I AN S
2 ! AN l RN
1 |
- 1A IO L y_ (I 1
IO U SRS AP I (RO I | ~e ey H | 4
T S| P =N camill 4 A a1 N et N 4
[ rs ~~o| / [ [ - '/ S~ /
g b ! | B
\/ - E \ ol v/ : N : ; ol
i (L] | !
iy | A N M 11
A N H §§ T / E AN i =
i Tl \ A \\ { : T [~ A
oo T e e N \ ; R sl
L NN SN e e B e i S B is sl A . \,,,_,L_,NN,,NV,,,N,_,.»,,,, o2 % o
i“‘r ! ! N ! i '
_ ol ® I / /> ! of ® ' 1y
0 I ~ =l x= 1 of 124
! N P // / /\)_ -luL_ | . ! '
! d I S - S~ SN TP R [ SRR i) P tw
\r/\ L /// T oA ll\| T e S~ :
T Concrete Slob, 3" Thick, Reinforced With — Ul e A ﬂ
WWFGx6- W4 x Wi.4 o Sod < ! 7 !
\ _,l ' L _‘,'__._ _— : ‘f L
== ! \\ : r
! ~
] ~. |
TOP VIEW - SINGLE PIPE Frveren | | ] A
1 ~— - 1
\ o T :-_\" "
. A "-ﬂr‘(,/‘f‘-‘lv‘f’f}f‘%%f’f’ﬂ r».»,m T..-r:—- :
\\{g! @ ¢
-] \\\ - i
\\thmr 1 { :
W A 7. AN 1
Rerolled End Requir s Concrete Siab, 3" Thick, Reinforced With g
(See Index No. 2680 ST . WWFEx6-WL4a xWi4 ~
For Coupling Type} 2%
\\\\\\\\K = MULTIPLE PIPE
2 4 Helical Corrugated \" Anchor 3* TOP VIEW U
Metal Pipe O\* 7 Note:
v \ | %___ See Sheet 3 for details and Shest 6 for notes.
#4 Bor — L
" ¥ PAR T OF TRANSPORTATION
l_s 4' Sod | STATE OF FLORIDA :Em L‘r,:uua N
Varies E
Pol_d{aAsPuCumn  (Pipe To Be Included Under Unit Price For Miterd End Section] + Sope: SIDE DRAIN

SECTION

To Span Line For Pips Arch 28"x 20" And Smaller
2:1 For Pipe Arch 35"x24" And Lorger

MITERED END SECTION

AND MULTIPLE CORRUGATED METAL PIPE-ARCH

Towes ] Approved By
S e Y VY -
Coomd & | sve | esry | Meiimls 0 [ |
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a5 1232

SECTION

1\

it

2:1 For Pipes 29"x 45" And Larger.

DIMENSIONS & QUANTITIES
M GRATE SIZES CONCRETE  (Cu. Yds.) SODDING  ( Sq. Yds.}
Double | Triple Quad. N Standard Extra Single | Double | Triple Quad. | Single | Double | Tripie [ Quad.
Pipe Pipe Pipe Weight Pipe| Strong Pipe| Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe
7.75' 10.58' i3.92" | 12t _ 0.30 0.45 0.61 0.76 9 1 2 4]
87!’ 12.04° | 1538 123" 0.36 0.56 076 0.95 9 2 4 6~
10.04 14.04 18.04' 127 zgz" 3" 0.51 0.79 1.08 .36 i 3 16 ig
1.79' 16.79' | 21.79' 131" 202" 3" 0.68 110 1.53 196 2 5 19 22 ]
13.42' 19.33" | 25.25' 138 2" 35" 0.86 1.45 2.04 2.63 13 a7l 125
15.25' 22.25' | 29.25' 142" 3 b .02 1.81 2.60 3.39 5 9 24 9
16.75' 24.5¢ | 3242 1.46' 3" 4 .18 214 3.10 4.05 16 21 26 3/
18.58' 27.50' | 36.42" 1.50" 3" 4" 1.38 2.58 379 4.99 17 23 29 35 ]
20.33' 30.25' 17" 1.54’ Special Speciai 1.59 3.05 4.51 5.97 18 25 32 38
t.o8 | 2175 | 3242 ' 1 158 Special Special 180 | 350 | 519 | 688 20 27 34 41
23.50' 357" | 46.83" 1.63' Special Special 2.04 4.04 6.05 8.05 21 29 37 44
]
e
=<2
/‘S"d/ / /Beveled Or Round Corners
I LN Grate
| NN
fol \\ >
|
|
w=il%
L H T e
i Nt / [
1 AN >
! i 3
= ! 1 o<
| ] ©
i //; <
SN R
N
p o - 1 1 ~
e B Lo ]
i ' N
o B 1> z
~ Fastener ~ | >
1 | L e
Concrete Slob, 3" Thick, Reinforced With N s /5
WWF6x6-WIL4 x Wi.4 Iqt_d
. -
aries
TOP VIEW - SINGLE PIPE
o \ © } TR ©
= LJ Fastener |
| Concrete Slab, 3" Thick, Reinforced With —
- WWF6x6-WIi4xWi4
el
TOP VIEW- MULTIPLE PIPE
(SIS ConPci;ee'e Connector~, | | ~ L3 Note:
& TS — See Sheet 5 for details and Sheet 6 for notes.
Saddle—y o] Ditch Grade ~
L =z R
2 4_]] lgov Less Than R # 4 Bar q o | ‘ I
No Pipe Joint Permitted 6 4 Sod
Unless Approved By The Engi !
Paid For As Pipe Culvi - £ *Slope :
s e et £ ( Pipe To Be Included Under Unit Price For Mitered End Section ) To Major Axis For Pipes 24"x 38" And Smaller.

Varies

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

SIDE DRAIN
MITERED END SECTION

SINGLE AND MULTIPLE ELLIPTICAL CONCRETE PIPE
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£ 1 I R R A D Y I I

CONCRETE PIPE  (ROUND) ELLIPTICAL CONCRETE PIP

#3 s’gel Bdrs " " ] ) " " U
15 314 |4-0"]4-u |2 'w18’l 2| 3 [2-10"]3- 9" xx
8" 1 als {52 en|xx 23] 3|4 |a- e
%g: &1 7-6'[8-5'1 | & x%%' 45 g‘-z‘ <_sr'-|
. e o oa ag il Bt
%" Galvanized Bolt 36" | 9]0 l?'-o" 0'-n" 29"%a5" ? g g-8"|9-7"
Hex Head Bolt Shown; Either 42" | u |z |13-4"4-3" 34'x53°| 8 | 9 [9-10"[10-9"
Hex Head Or Square Head Bolt » 48" |13 |14 |I15-8%6-7" 3860 10 | 11 f12-2"hi3- "
May Be Used. Only Hex Nut To ——3d(Min)= | B"R 54" [ 415 [16-0"i7-9" 43'xeg i1 | 12 (13-4"114%3"
' T sl e A
CORRUGATED METAL PIPE (ROUND) X ol o H Ot
K N 58'%91"] 15 | 16_{18-0"]18-1}
’ P FABHEEER
3 " o N s
Wire Mesh ‘”_ﬁ, #3 Bars 24“ sle 6;4" .'7.. Note:
g 7 & gg" g g g':l%)" 13-9 "« 3" boits are standord for
g L % * a2" {woln hize2" iz~ all grote fasteners, except when
nick P = - 48" |2 |13 lia-e*]i5-5" the contractor elects to use the
Shell Thickness ﬂ—j %To be omitied on trailing downstream 54" |1a]15 licuigfi7-9" slotted upper holes for the
ey Varies ends on divided roadways. 60" |15 |16 18-0"is-n" intermediate fasteners on multipie
xx% droin pipe, which will require the
CORRUGATED METAL PIPE (ARCH) following bolt lengths:
S‘DE V'Ew |7II I Ul l- H I_7II
= 2.--:,;’» é % 2"_% g'-g“ %% Grate Size Bolt Length
The specified weld shall be made when © 1 "x201 415 5‘-2“I 5'-1‘:' N ) (Std. & X-Stg)
the fobricated unit is subject to hazord- 35" 2415 1 6 [6-4"7-3 m T
ous houls ond repeated hondling. Tock w a2%29 6 | 7 |7-6"la-5" 2"% 5;
wekds are permitted for iocal or job | Ve #4 Bar "%x33 7 | 8 |8-8"]9-7" 3. {»
site fabrication. G:dlvaizing over weided Ref. 57"xag': 9o —g" g’ ‘—III 2.% §,.r
surface not required. 64'x43° 10 { 1 |12-2"|13-1"
—L & N FASTENER UNIT 71"x47"1 12 {13 14-6"15'-5"
%% To be used only when grates are called for in the S.
- = = ~ FOR ALL SIZES OF SINGLE AND MULTIPLE DRAIN PIPE X 1978 ARSHTO Proe Ach ines. in the pian
BOTTOM VIEW
4 x Bolt Dia— —4 x Boit Dia.
" Min.—\..1 rﬁM L.:?-z 2" Min. 4 x Bolt Dia. Min.
- o0 —Bolt Diometer Hex Nuts(2 R
L }Plpe Shell T x Nts (2 Req)
M Less 2"0“ ) {Varies) I——
See Tobles For Dimensions € sot | 21" x 4" Stesl LA/\ML\&J Dia. of Bolt +¥e', | ‘ L ot Wosher (1 Feq)
| Nominal Dia (See Detail Right) g\]: + + 2ve x Va L—-—J‘ Ve
i L | ) ~ _ Steel Bar " Min.
‘ l 4 x Bolt Dia: Vories —4 x Bolt Dia. | _____§ Ve
Y e e Tongue Length L 214" x 4" Steel Bar ¥2" x 6" Boit May Be Substituted
E 88 \ e bt | ¢ (See Detoi Right jL - 3L or Bell Length+3 V2" Min
s | "“"""_""_“"Lij ' Ctﬁ ‘/’ o | B "}—Pipe Shell T  Optional Shape ' Anchors required for CMP only.
; —r— — (Varies) Anchor, washer and nuts fo be gafvanized steel.
Intermediate And Fostener ¢ For ’ L’—’\J‘A’_\N\] Bend anchor where required to center in concrete
Multiple Drain Pipe Only. SIDE VIEW END VIEW sioh. Damoged surfaces 1o be repaired after bending.
Options For Top Opening: Anchors are o be spaced a distance equal to four
a 4" or 6" Mill Head Cut, 1" Deep. i (4) corrugations. Place the onchors in the outside
b. 2" Diameter Drilled Hole. ' crest of corrugation.
c. e’z 2" Slot Flat washer fo be placed on inside wall of pipe.
Bottom Opening: e"x 2" Siot W o Al bars, bolts, nuts and washers are to be gaivanized sfeel.
( ‘ ? —————————— @/'V‘ x 2" Shot Bolf dlor(r)\e'ers shall be 3" for 15" 1o 3s*°p-pe and %" for ANCHOR DETAIL
( @ _________________________________ 42" 10 6! 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.

STLTE CF €_ORIDA CEPARTMENT OF TRANSPORTATION
H0az DESIGN

TOP VIEW

SIDE DRAIN
See General Nofes, Sheet 6. MITERED END SECTION

DETAILS FOR CONCRETE & CORRUGATED METAL PFE

GRATE DETAIL CONCRETE PIPE CONNECTOR DETAIL TRz

o | HKH | 8777 eouty Gerian Ergmany, Rovdwars

FOR SINGLE & MULTIPLE DRAIN PIPE Crecsed by | 4 VG 8,77 |renene [ ree e Todes No
FMWA Approved: 10/21/77 82 S5of6 2 73




Intersect 4:1 Slof

4:| R
N N
*:(\/
|
pe
and Crown Line Elev.

PLAN

DITCH TRANSITION

Modified Slope When Minimum
Cover Does Not Exist On In Ploce

Culvert Or Can Not Be Attained With
Proposed Culvert Instailation

1221 or Steeper

PERMISSIBLE PAVEMENT MODIFICATION
FOR CLASS I TURNOUTS

3

© © N o

GENERAL NOTES

Mitered end sections shall be paid for as mitered end section, each, based on each independent pipe end.

The cost of all pipels}, grates, fasteners, reinforcing, connectors, anchors, concrete,sealants, jackets and coupling bands shall be included in the contract
unit price for mitered end section, each. Sodding not included.

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

Round pipe size 30" or greater, pipe-arch size 35" x 24" or greater and elliptical pipe 19"x 30" 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 grate on trailing downstream ends on divided highways shall be omitted.

Grates are 1o 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 1o 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 blaock pipe and hot dipped gaivanized after fabricotion in accordance with ASTM A 123

Grates subject to salt water or highly corrosive environment shall be hot dipped galvonized ofter fabrication in accordance with ASTM A 123.

Concrete pipe used in the assembly of mitered end sections shall be of gths to avoid

Corrugoted metol pipe galvanizing that is damaged 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 to placing of the concrete.

Unless otherwise designated in the plans, concrete pipe mitered end sections may be used with any type of side drain pipe; corrugated steel pipe mitered end
sections may be used with any type of side drain pipe except aluminum pipe; and, corrugated oluminum mitered end sections may be used with any type of side
drain pipe except steel pipe. When bituminous coated metal pipe is specified for side drain pipe, mitered end sections shali be constructed with like pips or
concrete pipe. When the mitered end section pipe is dissimilor to the side drain pipe, a concrete jacket shall be consiructed in occordance with index No. 280.

Corrugated polyethylene pipe {CPE) for sidedrain application of I5) 18"or 24" diameter shall utilize either corrugated metal or concrete mitered end sections.
When used in conjunction with corrugated metal mitered end sections, connection shail be by either a formed metol band specifically designated to join CPE pipe
and metal pipe or other coupler approved by the Engi of Drainage. When used in conjunction with a concrefe mitered end section, connection shall be by
concrete jacket 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 singie 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, sidedrain culverts shall comply with the bedding and backfill requirements shown on index No. 280.

Ditch 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 fo constructing sidedrain mitered end sections
where a minimum spacing of 3Q'will not result between the foe points of the mitered end sections.

DESIGN NOTES

In critical hydroulic locations, grates shali not be used untii pqtenﬁul debris fransport has been evaluated by the drainage engineer and appropriate adjustments
made. Ditch grades in excess of 3% or pipe with less than 1.5' of cover and grades in excess of 1% wiil require such an evaluation (General Note 4).

The design engineer shall defermine highly corrosive locations ond specify in the plans when the grates shall be hot-dipped galvanized after fabrication
(General Note 5 ).

The design engineer shall determine and designate in the plans which aiternate 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

NOTES 8 INFORMATION

Namas Dates Approved 8y

Ownpedty EGR  8/77 A

Drawn oy HKH 8/7? - Dty Devign Enginees, Roadways
Checaed by S VG 877 Revision Wo, Traar N Tae N5
FH.WA. Approved 10/21/77 86 6of 6 2 73




SECTION DD

SECTION DD

]

j—12"

%
I

SECTION CC

2"

SECTION cCC

L

SECTION B8

o

—
| D G D 0 S A D A A {

L,

SECTION AA
‘ ESTIMATED QUANTITIES & DIMENSIONS
PIPE L L SAND-CEMENT RIPRAP SOD
SIZE cMP Conc. Pipe | (Cu. Yd.} Bags (Jute) | (Sq. Yd.)
T ? L
i5 8-2 8-9 22 90 8.40
8" 927 9'-10" 25 100 S.10
24" i 2-0" 35 140 10.
f L o
© r—B a xl_\ _—
- 4
T

a1

SECTION BB

y BF

L.

SECTION AA

. ESTIMATED QUANTITIES 8 DIMENSIONS
PIPE L L SAND-CEMENT RIPRAP CONCRETE s0D
SIZE CMP | Conc. Pipe | (Cu.1d.) Bags (Jute) {Cu.Yd.) (Sq. Yd)
5 iz 8-9" L0 40 0.78 9
8" 9", 9'-10" 14 60 0.89 0
24" -2 i2-0 20 80 108 i1

GENERAL NOTE

Sand Cement Siope Pavement 2' Wide,

2 Bags Deep, Sides ond Top

PICTORIAL VIEW

Concrete Slope Pavement
6" Thick; 2' Wide Sides and Top

PICTORIAL

| Details for concrete and round corrugated metal pipe, concrete pipe shown,

Sod siopes 2'each side and top and ditch 4'beyond toe.

These mitered end sections are intended for side drain installations

VIEW

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

SIDE DRAIN
MITERED END SECTION

SINGLE ROUND CONCRETE & CORRUGATED METAL PIPE

by FDOT Maintenance forces and for side drain installations e T o e J

constructed under FDOT Maintenance permit. o Hxn T r0r77 ;M'Lo..,
Chnsigd by l JVEG 1wo/7r favision No Shaet No. Thdeu No.
FHWA. Approved | 10/23/78 86 I of | 2 74




Use Extra Bose When This

Additional concrete r.uf:d Dimension Is Less Than 12*
only when normal slab thickness '
Normal sicb 2'-6" s 10
i [ — ] is less than 10
mcknnj var ! 2 512" Bottom Base \
q i 2
r— PLE Extra Basem y
3-7/8" ¢ Bars » 3"Chrs 10" ’
:I:b.n". width of culver! . \Concme Box
| Culvert
NOTE: Extra base is required when cross box culverts are located on facilities subject to high speed traffic (>45 mah)
SECTION BB or high traffic volumes {>1600 ADT)and the cover is within the range specified in the notation above.
&" uniess of . 2.6 Extro bose moterial 1o be paid for as cquivalent square yard base, except when moterial is

catled for on cubic yard or tonnage basis.

EXTRA BASE FOR CROSS BOX CULVERTS UNDER FLEXIBLE PAVEMENT

v

shown in plans. \. ;_i -i L Iw wot

T

Length For Manually Estimoted Or

Remove Wali And Heodwall .
, To Construction Joint rm (;omdp;!er:ze:i Quantities { Coding
B I nd Printout Lengths }
8 ‘ Longitudinal Reinforcing Steel In I;|
1 . f Top Slab And Woll Return To Be II | Tie-in Length Culvert Extension { Length Tobulated
Cleaned, Siroightaned And Extended 11! | On Drainage Structures And Summary
'

tnte Cuivert Extension.

Sheet For Standard Box Sechon
Extension }
L —

See Index 230
- | —For Grate Detait

z P
!
Length For Mansally Estimated Or Remove Headwall + N —
Computerized Quontities { Coding And Top Sleb To T "_E-:’i
| And Printout Lengths ) , A | Begining Of Rodius N A =
._; . (4 I Tie-in Length- _ L: :I _J : : )
SR §
Cubvert Wai \2-78" ¢ Bars 4 1ong @ 3"Cws. Remove Heodwall, Outside Wall And Cuiver! Extension 4 Lengin Tobulated a8 1} Box Cavert il
neor bottom of sab across sach win wall ;nm ||£-'aa1, ch (')1 \ 3’;.3;2:?“;:3:::;";: As":a isznmavy Culvert < :I Extention L : :
f openit eadwall Sufficient To Construc -
PLAN corner @ "9 Culvert Extension. Longitudinal Extension ) 1 \ o '
Reinforcing Steel To Be Cleoned, | f————— '{' ——t T
Stroightened And Extended Inte  \ & - —_— i g et i
INLET TYPE A GRATE Cuven! Extenaian, ® - S B ——— TR ' 3
L . \ 1l LJ
/// P L 8 | “ : B
4.4 Exist. Construction Joint P ////,’/ T 1 | :i | ' SECTION AA
4-3" Normal siab 1
thickness ~ - (RN
i S u
A A PLAN
3-7/8" ¢ Bors o 3" Ctrs Additional concrete Box Culvert SECTION AA .
for entive width of cuivert required only when { Exist. Box Extention Ve f Prop. side slope
slab normal siab thickness Culvert
@ less thon 10" : Prop. side slops
-~ Exist. side siope
T~ \ Remove portion of
SECTION cC j - wingwall less than
d Exist. side siops ! Remove portion of - i
. = ' 12 below side slope
6" unless atherwise . N S~ ! Uu:quall less than
shown in plons. lr& wedion Ditch Culvert Wall NN i 12" below side slops
AN N i L-L

neor bottom of siob across

I

|

1

|

|

) |
\__ — = N - T"A—/ \\\\ NS Batwigwol ™ L T ny
2-m‘¢am4‘|on¢a3‘cm“ | {/ | ~o 4 Li

sach corner of opening. ¢ iﬁtk (T: SECTION BB
4o PLAN SECTION BB
| | et STRAIGHT ENDWALL
sechien 231 ’_‘T‘ . FLARED ENDWALL
For Grate Detail =
I e

—_— _ll .._l —_— —L— —_— —LL _ NOTE' Cost for removal and disposal of materlal from existing headwall, wingwatl

and top stob, ond cost of cleaning, straightening and extending longitudinal
> reinforcing steel shall be inciuded in the controct unit prices tor Ciass I
Culvert Wall Concrete {Culverts ] CY and Reinforcing Steel { Roodway ) Lb.

PLAN

INLET TYPE B GRATE CONNECTION DETAILS FOR CONCRETE BOX CULVERT EXTENSIONS OO e b oo

INLET IN TOP OF BOX CULVERT MISCELLANEOUS DRAINAGE DETAILS

NOTE : Nomas Oetes Approved By
1. Cost of Stesl Groting to be included in cost of Box Culvert Desgned by
2. AN steel sholl be 11/4" clear Orewm oy
Coached by

FH.W.A. Approved: /1/16/78




Controct Unit Price For
Inists, Monholes Or

To Be Poid For At The

Cos! To Be Inciuded

»
$§ Lax2x]":
| Ea Vories Reinforced Concrete Top Existing 2-4" For 18 Pipe
"“.‘ 3¢ [“See Pians | { Top Required When iniet, Manhole Or Junction Box Riser Is Co‘l.lar :,' gm- 1 Concnn~ R "“:"";)f,,, ~ 3.0 For 24°8 30" Pipe ———
HI st . Less Thon 4 Fast In Diometer; Or When Type P, AN 8 iniet, ( Moy Be Formad By Any Method - = 3-8" For 36° Pipe -7
§ g *3 7 Manhole Or Junction Box Riser Is Used; Dr When Rectongulor Approved By The Engineer ) \ - 4-4" For 42" Pipe SECTION- STEEL PLATE i
S| w ga | l Iniet Is Used. ) — " Remave Portion Of
2 g 3 2 . A #_” A Existing Endwoll Less 2 |'£| ¢ $* PVC Pipe Stesve
§ ™ 3z | 2-0 | 54" For 54" Fipe I-.'ol \\ Than |' Below Grode E —4 . 14" Americon
= & 60" For Other Size N ] d. Bolt With Nut
5 TS e yvss A//il [Z\ZZZZZ‘ Bors 8" Cirs. Each Way ’ v el
© ' For Optional Construction 6-4"0x 16" Doweis _| | | \ 4" Bors, Pipes < 30" N
i’:’.”:&:."i.’.’.’:.". wl Joints See Index No. 201 [ St in Epokyemno'\* | i \ §"8ars, Pipes Zso'o} hA L 2
Bors @ 18 Crre. vt 8" For 54"Pipe | gr’m'.dmcumuv ! _\—Existing Endwall = - I_E.q :;:
1§ And 6" Ctrs. Horiz. 12" For All Others i & | \ Clip Angle i
5| Bond Pive Steer 2-4"® Hoops —= = See Detair T~ g
w| To Riser. Y2770 727 272477 —|—L
q ] I Stes! Piate: 2 b
€ l—A | 3-6" For 18" Pipe \\:T/’ o] sweer Prote
°© - eoi 1 4'-0" For 24" Py
Round Or Elliptical Pipe N\ N~~~ | f,,‘:mi"‘ss"a‘v —————— 1 ¥6"For 30°Pipe <
5'-0" For 36" Py
Cut Toe Of Existing Endwolil Endwall Regordiess Of 5-6" ; 42-:;: Veort. Bors & Plete n.:../ zr'm::.:: Imbodment :
To Contour Of Pipe Direction Of Flow Symmeftrico!l Abevt § Pipe: sméi:r’i’ ”5: Bett:
4 Fer 18" Pipe 8t In .
SecTION PLAN OF ToP SECTION AA LONGITUDINAL SECTION 5 ror 2478 30" e L:’,’_‘{f: )} ":}::} o }:" }f} Cresieny et 14 Hole
]
Note: Cost for removal ond disposal of portions of top ond toe of existing endwalitl ond cost of 7 For 42" Pipe - et
concrele, reinforcing steel and construction of collar fo be included in the contract FRONT VIEW SIDE VIEW
unit price for pipe culvert. Notes: Guords to be only of P ly colled for in the plons. Guord, plote &
lips, bolfs, nuts and sieeves 1o be Included in the contract.unit price for Endwall Grate,LB.
INLETS, MANHOLES OR JUNCTION BOXES CONCRETE COLLAR FOR EXTENSION P e et ene 8 elodt fn 1he contract unl price for Enawalt &
ON INTEGRAL PRECAST CONCRETE RISER FOR CONCRETE PIPE OF EXISTING PIPE CULVERTS GUARD AT PIPE ENDS
1271 3" Varies
. Class I Con Round Or Elliptical B r 8
Class [ Concrete ___12___1 ~ Main Line Pipe L _4 A ‘.].'_A' A- —A, 4
12" For Pipes 14"x 23" Through 19"x 30" Any Wire Mesh Arrangemen! Which Provides | 1 "
24" For Pipes 247 38 And Lorger ~ 0.126 Squore inches Of Steel Area Per Linear e Diameter ;‘i i:r 4" Min. c oI c
y Foot Both Ways May Be Used; Provided The "“ n ’;‘:' Pipe (Or § —— A 4
= — Wires Are Spaced A Minimum Of 2" And /Or Height O Moin L. —smooth inside £3 +
"T:}F — A Maximum Of 6" On Canters. Line Pipe ) , B1$7 Joint With Mortor s & Pipes
] l @5 0]
D K
1 j | \ g3 o At A— SECTION AA
(]
. 1 = Front Siope
Joint Stud Pipe g (2:1 s1d.) PLAN .
CONCRETE JACKET #'9 Hoop " Min. 2" r__g_' . Froat Siope { 2:1 S60. )
z Cut And Bend Pips Reinforcement N A~ b .
I'IIL r Woz;» Or Non-Woven I ’_i
ter Fabric of .
Cost of concrete and stesl 10 be included in contract unit price for pipe culvert. 4" Pipes |— Retaining woi
Expansion Materiol 3" Conc.
L1 Metal Stropping CONCRETE COLLAR FOR JOINING Sidewolk Ditch Povt. Retaining
" L MAINLINE PIPE AND STUB PIPE 90° Etbow Or /
i 2 Joint ( Ses Detoil Below Fo Quarter Bend _—
Overlop 1" Min 7 |41 Apptication o Pretormed vorter 5 .02 (Wi
Plastic Gosket } Bituminous Coating Required { Any
Suitoble Bituminous Material Moy
Be Field Applied )
I 2* SECTION CC SECTION BB

PIPE SECTION
Joint ~ AN Note: Either cast iron pips or PVC pipe, Schedule 40,

m‘wgﬂ:ftkgnma ) L X\X X | T\X X\ ATA may be used. Pipe 1o be paid for under the controct

wnit price for either Cast iron Pipe For Roof Droins
ISOMETRIC VIEW Primer yl
} % I )\ Uv Lfl\vlvi CONCRETE GUTTER AND DRAINS AT RETAINING WALLS
lexible Pipe

(4"), LF, or Polyvinyl Chioride Pipa Culvert (4”), LF.

Primer Class 1 Concrete . _ (‘Corrlm'og’ Scﬂ::'l. CWM';';I:"dhﬂm) Mosonry Plug ~ . A . STATE OF FLORIDA mﬂ;::n':“ OF TRANSPORTATION
JOINT SECTION ( BEFORE PULL-UP ) 2 | = 4 | L2 ol Fites 6% 108"
, Note: Cost of crete and bitumil ating to be ] in lsf For Pipes Above 108"
FILTER FABRIC JACKET contract unit price for either new pipe or Mitered End Section. MlSCELLANEOUS DRA'NAGE DETA”-S
A concrete jocket sholl not be used to join:
(a) metal pipe of dissimilor materials
. . xible pipe when L cover required in . i Memse | Omes 1 A R
e e e o211 0 tod 7 Cebodance i ns No. 205 comnt 0 spomd o g e o 4 o = —— Y DY )
CONCRETE JACKET FOR CONNECTING DISSIMILAR TYPES " price for new piee. e T BT o e
ELLIPTICAL CONCRETE PIPE JOINTS OF PIPE AND CONCRETE PIPES WITH DISSIMILAR JOINTS PIPE PLUG S e e 2003 | 280




SCHEDULE
OF
BELL REINFORCEMENT
Classes:-II , I, X ; Wall:-A,B,C
Nominol Design Moximum
Pipe Bell Reinforcament
Diameter Reinforcemant Undar Toleronce e
SQUARE_INCHES | SQUARE INCHES | ) 172" min. cover
= oif 510
B" 3 5 L J 2 L T ]
4 g% )g:g 3N _F 2" min. cover R :
36" 0.28 0.010 —r ‘-Y e
42" 032 0.010 k Yy min. cover
48° 0.36 0.01) Rubber Gashet
[T 0.40 0.012 K
60" 0.45 00138 Y2" max. - 30" Diometer ond lorger
66" 0. 0.015 1™ Mox.- Smaller thon 30" dlameter
72° 0.55 Q.0168
78° 0.60 0.018
84" [+) 0.0195
[ 907 9.70 9.021 T All circumferential swel located above this line within L73L is defined
96 0.75 0.0225 os bell reinforcement.
B 3%
DETAIL OF BELL & SPIGOT CONCRETE PIPE JOINT
USING ROUND RUBBER GASKET
CLEARANCE STRENGTH |
RAILROAD COMPANY BELOW BOTTOM [aSTM(CT6)
OF RAIL (FEET) | ¢ a8
R .4
¥ X
LY} (Y] I
:sm as X_TRAI TON_ | 5.5
III with safety critend A
| | Paint Recessed /&S SOUTHERN RAILWAY SYSTEM:
Surfoces Black — : g g ;
I - as® T 53
- ] ] Minirum of t Pipe Required
HEl SECTION THRU RECESSED "V" GROOVE . f1o be i nrgmens o ) "
3| 1l TO FORM INSCRIBED FIGURES g @ of Railroad g
— a
=5 l l = The number is 10 be placed in the center of 'h- top surface ﬁ‘é e Bottom of rail é:\[bdwﬂ £ B
of all bridge culvert headwalls. g'? x gé i3
Black plastic figures 3" in height as opproved by the Engineer g~ NL. ol _J s..:
_ Bottom of Dich may be used in liev of figures formed by Jg" "V grooves. g; ~ B o suopu - §§
ht ] ! - “V" grooves shall be formed by preformed figures. §& {Design Loodng} <
K AN
LL' Length of Tansition | I-meo sheil hickness \
_— Flow line of pipe L

Location of Number  PTI999 Culvert METHOD FOR DETERMINING THE LENGTH OF

| SPECIAL PIPE REQUIRED UNDER RAILROADS

_________________ l\“ T
¢ N G -7 #* Cleorance s for ing pipe. rrier pipalines
Edge of pavement — \\ oocq]oo 7 gr'_:s wir: Iincs' -ufn;. qinrigl.lchtiO;“i_:qr:“co:?nq 'pippop:lhich.
___Edge of shoulder ~, : ' “‘ ‘ j i will extend from Right - of - Way line to Right - of - Way line.
: " ot le  20°orover !
W NOTE : n";’: :“""9 ";"3:' Qrading m“::“ \———‘ E (Bndqlo Culvert} i
|_ T JL q I : : ' STYATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
L= Length of it Tt Bottom of Ditch SECTION cC ROAD DESIGN
- L_ . TOP VIEW OF HEADWALL
¢ e torger vobe of siher: BRIDGE CULVERT NUMBER LOCATION MISCEL L ANEOUS DRAINAGE DETAILLS
I. L=10x H (No maximum) For Bridge Number See Plan - Profile Sheet(s).
2. L= 10 x Ditch Offset {Maximum L=100") T e e
METHOD FOR SETTING LIMITS OF VARIABLE FRONT SLOPES AT DRAINAGE STRUCTURES :.,.: ) ) ‘Z‘;, s
Choskod by Mavigien Mo, Shoet Mo Indaz No.
FHWA Approvad: 11/16/78 87 30of3 2 8 O




*
JUNCTION OF ROADWAY DITCH
AND LATERAL DITCH

Do Not Construct Weep Holes In

5' Upslroo,m)

This Area Or

Ditch Grade

"1 Slope
| Lateral Ditch Grode

Sy

¥ Soil cement or misc. osphalt

will not be permittad for
this type of construction.

Diteh Grode N

T

oy (%1

One Row Of Staples
Each Edge Of Overiops,
Each Side Of Stops
And On Outer Edges
At Not More Than

18" Centers ( Typical }

JUNCTION OF R/W DITCH *
AND LATERAL DITCH

Front And Back Slopes Vary
Diteh Width Varies.,

50" Max.
Erosion Stops /

Staples Not More Thon 3' Centers
Matting

m‘ . vones { 25' Min. )
__[5 Min. Overlap Flow Line Lip { 3" Rise )
T e T DRI
==
% ﬂ ]
———
PLAN :E
e
_b.[ [
SECTION €E
LONGITUDINAL SECTION 10 10' _|_ Standord Paved Ditch ! 0’ ]
Sodded Ditch Paved Ditch Sodded Ditch
Matting ———— ' Deep 1.0' Desp T 1.5' Deep

Side Stope '~/ | s'overai:' Stope

SECTION

MATTING FOR DIT

[
g

Pavement

|

leemm

CH

quJ;mL
TTT 7T

ep_.lL_L

PROFILE OF DITCH PAVT. AT LOCATIONS
OTHER THAN JUNCTION WITH LATERAL DITCH

3"x 4" Weep Holes

SECTION AA TYPICAL SECTION
DITCH PAVEMENT
Item 1D Pavement Type Dimensions Poyment Ba.js Of { Filter Fabric Type Velocity Reférences B Remarks
a|b|c Unit Estimate Range
524-1-1| Concrete 24| 8" | 3" sY sY Subsurface Drainage Low-High | Section 524 of the Standord Specifcations,
339-1 Miscelioneous Asphalt 24" 127 4" N 0.2 TN/SY | None Low - Moderate | Section 339.
170-1 Soit - Cement 24" 12" | 4" sY sY None Low Section 170. Cement to be poid for under Item No. 170-2.
530-1-) Riprap ( Sand-Cement ) 24" 127 4" cY 0.1l CY/SY | Subsurface Drainage |Low -Moderate | Section 530. Grouting of joints required.
cxen b R § Comorore mleek 3y o oevl7e] ) Subsection 530-2.2. Hole side up, Closed staggerd joints |
530 Riprap ( Concrete Block ) isg" 7§ 78" cv  lo.22CwsY| Riprop Fitter Low ubseetion {'no grout 1. swaled seerion onty
530-70 Riprap { Broken Concrete }+ Slurry | 24" 12" | 9" sY sY Riprap Filter Low- Moderate | Section 530 { Exponded ).
Broken Stone 26" NA | 26" TN 0.8 TN/SY | Riprap Filter Low-Modergte | Section 530. Design in accordonce with FHWA HEC No.!5.

530-3-1 Riprap ( Rubble ) - . Section 530 D.si;l:.i:a.'o::';z:(lsgl:)c:b;)i!h FHWA HEC No. 15

Broken Concrete| 21" NA | 21 TN 0.8 TN/SY | Riprap Fliter Low - Moderaie " Doz L1111 {100 Ib) - 19

4

€' Medion Swale 6' .24
6:1 Front Slopes; 4:) Back Slope

5' B.W. Ditch 10 7'

4' B.W. Diich 9' .54

4:| Front slope & Back slope

5' B.W. Dirch 9' N3

4' B.W. Ditch g s8'
ALTERNATE

‘Back Slope

Arc
of weep holes Length ROADWAY SIDE DITCH
o 6.0
0.1
9.1
£ DITCH MEDIA!
Sodding. di dding
2 9.2 5 . . X S'Pc'(. :. Point
i 8. s = T Tngﬁ T A M Side Siope
. d Roadway Side Siope
in center

DITCH PAVEMENT

For use only where side slopes are 4:1 or flotter.

Point "A” ond "B" are to be the some slevation and
should be used to locate the paved ssction. '

Cto e

SWALED MEDIAN
(No Weep Holes)

way up the side in Sine with
© \ bottom weep holes:
ar8 6
3 g %))
”.
il (87
oV I'except for
one row
When "X 1" 104’ Canst | Row (centered)
"X"*5'10 7' Const. 2 Rows
"X"=8'1012 Const. 3 Rows
"X: =3 1017 Const.4 Rows
X"=18' 1022’ Canst. 5 Rows

Notes: All wesp holes 10 be 3"X 4" rectangle or 4“or 5" Dia. circulor
hole. 12 Cu. ft. 12'xi2"x 6") of ‘No.6€ oggregate to be ploced
under each hole. | Sq.ft. of galvonized wire mesh (4" openings)
shall be placed between the aggregate and the concrese. Cost of
holes, aggreqate and wire mesh 1o be included in the cost of ditch

pavement.

WEEP HOLE ARRANGEMENT
-

40'

Sod Or
Diten Povt.
os!

4' 5031

gy
Sod

\'(ié Sod

40' MEDIAN

n

SR

PLAN
PAVED DITCH END TREATMENT

GENERAL NOTES

Type of ditch pavement shall be as shown on plans.

In concrete ditch pavement, contraction joints are to be spaced at 25'
maximum infervais, or as directed by the Engineer. Contraction joints
may be either formed (construction joint) or tooled. No open joints wilt
be permitted.

-
Expansion joints with Z preformed joint filler shall be conlsrruc'ed at
all inlets, endwalls, and at intervals of not more than 200",

Lip at end of ditch pavement sholl normally be located downstream of
D.P 1. or on flatter grades where there is o decreose in dilch velocity.

Toewalls are to be used with all ditch paving. A toewal! is not required
adjacent to drainage structures.

When directed by the Engineer, weep hole spaing may be reduced to 5’
minimum.

For junction of R/W ditch spiliway and iatera! ditch, sides of paving
10 be I’ high minimum.

For ditch pavements requiring filter fabric the fabric shall be ptaced
directly beneoth the pavement for the entire length and width of the
pavement. When weep holes with aggregate are used the filter fabric
shail be placed below the aggregate to form o mat continuous with or
underiapping the pavement fabric.

Cost of plostic filfer fabric fo be included in the contract unit price
for ditch pavement.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH PAVEMENT & SODDING
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Note: Sodding quontities for each endwall
to be determined by the designer from
this detail.

( EXCEPT INDEX 250 )
STRAIGHT ENDWALL

STRAIGHT ENDWALL

U-TYPE ENDWALL

U-TYPE WINGS

45° WINGS
WINGED ENDWALLS

INDEX 250 INDEX 261 INDEX 266
SODDING QUANTITIES (8.Y)
INDEX 250 INDEX 261 INDEX 266 INDEX 270
PIP, SLOPE SLOPE SLOPE ALL SLOPES
SIZE 2:1 34 T 4.0 6.1 213 Jaalee 131141 ]6 1
PIPES PIPES PIPES PIPES
e 3+t 213l r]le|3]r]l2]3 ! / / / / / / / ]
2" 4] 151 18 | 22 0
15" 1921 |2al2ee6[29] 26| 3013313493843 30u5)] 16 117123115 17]20] 25 11
18" |21 124 |27 |25.29133| 303438395 |44 50416)| 17 |19 |25 | 16| 18 | 22 | 28 ]
2" 12
24" 263034 323714238 |44 |50 50|58 66 [1507)| 19 [ 21 [28]| 19| 22| 26 | 34 14
27" 15
30" 31 (37|42 | 394653146 |55 |63 |62 |74 |85 liztis)| 21 |24 |32 21 | 25| 30 | 40 6
36"} 371494 |52 |46 | 56 |65 ] 56 |67 |79 |76 | 9/ |107 24 | 29| 35| 97 /8
42"l 4315362155 |67 |79 |67 821969/ |11l |132 271 32 39| 54 19
48" | 50 62 |73 | 64|79 |93 78 [ 97 |115[108(133]|i58 30| 36 44 | 61 21
54" | 57|71 |85 74 |92 {no| 91 |13 [136l126[157 |188 2]
60" 22
66" 25
72" 26
() Endwall With Baffles

FLARED END SECTION
INDEX 270

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

DITCH PAVEMENT & SODDING
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For Bicycle Focilities
@ See Index No. 520

” Standord Handrail
i See Index No 520

Flow Lines Of Pipes To
Back Of Sidewatk Match Gutter Elvations

Notes:
2-0" I. To be constructed at locations as directed by the Engineer.
2. Either cast iron pipe or PVC pipe, Schedule 40, may be used. Pipe to be poid for under the
contract unit price for either Cast Iron Soil Pipe {Standard) (4"), LF or Polyvinyt Chloride
SECTION AA Pipe Culvert (4"), LF.
‘(/ g:: IB'I‘::’y.tilaN:u;ggles S H ALLOW DITCHE S
i '
|
Standard Handratl rr*}?«
See Index No.520 n

L2604 For Bicycle
_‘ =2yarFacilities See

\

Q’Indn No.520

i
e . ] . \ .
FRONT ELEVATION o Hondrall See

Index No.520

YARD DRAIN !TEM INCLLIDES :

Sidewolk . T @ 15"X15"x12" Conc. Tee 4 Long.
e I » 1 Core. Tas @ Om{1) Grate-Nesnch Na. R - 4030,

Phomnix No. P-1058, U.S. Foundry

-

For Bicycle Fachlitie:
Ses Index No.520-

Standard Handrail 4 Bors 7" Slab

K #3805 or equivaient.
See Index No. 520 - Phug
- B (@ 12" Conc.Pipe os necessary.
#5Bors) | 14" Cover } To be paid for i Ta be paid for @ 0.04CuYds. Conc. for sich.
as Yard Droin as 15" pipe
SLAB SECTON Notes;
. - ) 1. Yord drains may be constructed at the option of the property owner as shown on the plons.
\.Gr“:il. ‘MT"(’” Sidewalk As F- 107 ‘"_\U“ " 2. Cost of plugs and collars to be inciuded in the cost for 15" concrate pipe. For collor and
(] wol .
Girscted By The Engineer SLAB REINFORCEMENT ‘" "Fuae plug details see Index No. 260, ]
4.5 ~ 3. Yord drains to be paid for under the contract unit price for Yard Drains, Each.
"
2 "ﬂ‘| YARD DRAINS
3 FRONT ELEVATION
! "y a®
19" X 8" Anchor Bolts -

fee ] ¢ |conc.-CY

15" _|a-9" 2.27 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
18" [5-3"% 2.59 ROAD DESION

SECTION A-A T ¥ ¢ Notes: 24" Je=3"] 326
: |. Maximum pipe size shall be 24" diameter.
Notes: = 2. Grading back of sidewalk varies and shall be done os directed by the Engineer. BACK OF SIDEWALK DRAINAGE
I. For additional detaits see Index No. 232 ' 3. Concrete quantities shown are for moximum wail heights, and shall be bosis for
: . : ° estimate and payment.

2. Inlet to be paid for under the contract unit price for Intets (Ditch Bottom ){ Type C Modified ), Ea.

[} Dates pproved
4 Endwalls to be paid for under the contract unit price for Class I Concrete ( Endwalls), CY A o

Handrail to be paid for under the contract unit price for Pipe Hondroit, LF. .’. _.QLA&_—

Depwly Dosbga Engivass, Resdways.

SPECIAL CONCRETE ENDWALL E S—

ndem We.
FH.WA Approved (8/1/75 87 1ofl 282

INLET TYPE C (MODIFIED) |SECTION BB




Provide approximately a minimum of 020% grade on gutter, slightly warping
the surfoce of the 'y, within limits of the median

curb or curb and gutter. Consmlcr a dramage flume or flumes at the point
or points of low grade. See delails.

?““E Public Rd. or Crossover

— A

Runoff —\;

Grade To Drain As Shown In The

Plans Or As Adjusted By The Prop. Pavt/
Engineer During Construction / !
|

~

’/Runaﬂ

Adorli

Himato

width as i

in detail plans

\
—

Iy

surface if neces:

Slope To Approx. Match That Of Adjoining Pavt. ( Breakover 0.02 Min.,0.05 Max.) ‘&

Auxiliary Lane _——Match Surfoces

Prop. Median Pavt., warp

drain to prop. flumes.

sary 1o

——Exist._Pavt. Or Supere/evared/

Const. ditch

Crown Line (Exist. Pavt. ) Or Lane Line Of
Superelevated Pavt. ( Exist. Pavt. Or New 4-Lone Pavt.) —

\ Varies (4.75'Typ.) _| Varies (4.75'Typ.) :
1 ?

7" For Type A Curb

18" For Types E & F Curbs

__D~9" For Types A 8 E Curbs

Provide smooth Section Match existing grade —
é::] AP
Exist. Or —
Prop. Pavt. Median New Pavt. _} / / yd N

Grade established
in detail plans

SECTION A-A

5' Wide Sod Unless
Other Treatment Cal
[ For In Plans

l
; |
[ Median
o I B

Const. ditch

=T

[PCNN 4

) Min. Slope O.0I/ft.
o drain \ %
——

-

/ to drain

FLUME DETAIL

— 1

SECTION B-8

{ May Drain From Any Point Designated In The Plans Or
As Adjusted By The Engineer During Construction )

[~ — —— =7

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
incliuded in the contract price for Curb or Curb and Gutter. Sod to be poid for under
the contract unit price for Sodding, SY.

Flumes to be located in low point of noses and at other points as designated in the
the plans. The locations may be adjusted by the Engineer during construction.

6"For Type F Curb

SECTION CC
led

STATE 7¢ &

1524 DEFARTMENT OF TRANSPORTATION
ROAD DESIGN

MEDIAN OPENING FLUME

ores

3/59

Nomes

CHR

Approved By

Sevgnea oy

3w vy

Sneet No
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“coo 3759

ecxed oy
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SECTION CC

'—x-b

~7-Note: Spillway to terminate as
directed by the engineer.

l»

——I—so

Profile of curb fo
match curb at end
bridge. -

=

o

Dowels £ @ 18" ctrs.(5/8"9)

N

‘—ﬁ——— APPROACH SLAB

Dowels to be included in the contract
unif price for concrete ditch pavement
(3" thick).

SECTION ALONG ¢ OF DRAIN

=67

ESTIMATED QUANTITIES
ITEM UNIT QUANTITY
Concrete Ditch Pavement ( 3" Thick) Sq. Yd. * 10.87

For each additional foot of siope length add 0.349 sq. yds.

% Quantity shown above inciudes pavement for 10 ft. " Length of Slope "

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

CONCRETE SPILLWAYS

BRIDGE END SPILLWAY

Nemes

Oates
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Y, 7
N A

&

I—Va ries

—=D %.

!

N

SECTION DD

NOTES :
t. Spillway to be paid for as shoulder gutter.
2. N spiliway empties into o shallow or median SECTION CC
ditch, the detail should be modified 03 necessory.

DETAIL OF CONC. SPILLWAY AT END OF SHOULDER GUTTER
(TO BE USED WHERE INLETS, PIPES & ENDWALLS ARE MPRACTICAL)

>

]

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

CONCRETE SPILLWAYS
SHOULDER GUTTER SPILLWAY

"‘.L""__"’"" Approved By
Dasigned by
Drows by fy Cesign Eng
Choched by Revision Ne. Shast Ne. Indes e
FH.W.A. Approved: 1/I6/78 8l 2of2 284




18",24",30"

8'-0"

2'-0"

L P-0t 1r-0" 10" 1'-0

-4

SIDE VIEW

SECTION AA

OPTION A

Overlop

l 1" Min. l

T
/

/
/
/

*s

No. 4 Coarse
Aggregote

¢,

A\

L7 Filter Fabric Envelope

‘\‘P /

4
w/
/

ﬁ Vertical ( Std.)
/

J/

Std. Std.

l_ ’ ﬁL Pipe Dia. _I Y J

STANDARD CROSS SECTION (ENLARGED)

SRUE

Fiiter Fabric Envelope —

—-] Ij- Stot

f

<

>

¥

SLOTTED

Bituminous Coating ( Fietd Applied T—

Coupling Bond \

SECTION BB

PIPE

Pipe

Size Depth Of Cut (d)

e

i

. Pipe shall be

GENERAL NOTES

m: of the optional fypes permitted in
Section 443 of the Speifications uniess otherwise
restricted in the plans. Dissimilor types of pipe will
not be permitted ina continuous run of pipe.

Concrete pipe shall be placed with the siots positioned
on the sides. Clay pipe shall be placed with the
perforations positionsd downward symmetrically about
the bottom cenerline.

. Alignment joints are stondord (goskets not required).

. The contractor may submit other methods of
providing slots having equol or grecter area of

~N|N N[O

2:

ke

Slot

SECTION AA

SIDE VIEW

OPTION B

OPTIONS

/mu Or Manhole {Inlet Shown )

S

U —

No. 4 Coarse Aggregate —

"
L]
~—

g

— Filter Fobric Envelope

Typical L

g
g
)
8

4

o Perforated Pipe _!_‘ 8' Nonperforated Pipe

- No. 4 Coarse Aggregote

8' Nonsiotted Pips

Poid For As French Drain

Paid For As

L
| stotred Pips _,

(e

-METAL PIPE

For Additional Sump Bottom
Information See index 201.

FRENCH DRAIN SYSTEM

Wesp Hole Poid For As 2. French droine with minor dimensional chaongss or
Stondard Pipe | |12"Dia. Standard Pipe | Paid For As French Drain otherwise different from the standard cross-section
t 2 shall be either described or defoiled in the plons.
J k‘ CONCRETE PIPE French d'u'l.\vim significantly different cross - sections
48 4" Golvanized Hordwars Cioth shall be detailed in the plans.
\\‘N No. 4 coo". Aqqreqa'c 2'[2'[ z| STATE OF FLORIDA :EO:A:I;::;: OF TRANSPORTATION
Filter Fabric
FRENCH DRAIN
LONGITUDINAL SECTION [N W T
Dosigred by urs 2703
Orews by nwR 9783 $ate Dualgs Knglasr, Aoaduags
Choched by | £6R /83 fevision Ne. | Shest Ne ndes W
FHWA.  Approved : 10/8/83 a7 tof! 285

9. The 12" diameter weep hole shall be eliminated

10.

pening forup_provol by the Engineer.
Filter fabric shall be Subsurface Drainage type
mesting the requirements of Section 985. All
filter fabric joints shall lap o minimum of one (1)foot.

The standard cross section shall be constructed unless
other saction (s) described or detailed in the plans.
For supplemenial delails see index No. 280.

. The contractor sholl foke the necessary utions
to prevent contamination of the trench by sand, silt
and foreign materials.

when the bottom of the inlet is below the normal
water table, uniess otherwise shown in the plons.
French draine following the typicol cross section shall be
paid for under the eontoch'n,n price for Franch Droins, LF
The unit price shall include the cost for pipe, pipe

French droins with o signficantly different cross
shall be poid for under the contract unit prices for
separate ilems as follows:

) Slotted or Perforated Pipe Culvert, LF. Unit price
shal! include cost for pips, pipe plugs ond
fittings in place.

b) vag:DvdnAwmh.CY.ummmn
include cost for coarse aggregale in place, and
cost for trench excavation, backfill ond
The unit price shall aleo include the cost for
disposal of surplus excavaied materials and cost
for restoration of pavement removed or damaged
by french drain but shail not include

payment for items poid for eleswhers.

) Plastic Filter Fabric, SY. Unit price shali be for
cost of fabricin place. Quantity shall be determined
by plan neat dimensions of the fabric envelops.

GENERAL NOTES

Pipe invert should be ot or above the water table
whenever possible.




Fine Aggregote

6"Std.

Coarse Aggregote

e Fine Aggregate
7

21" 514
24" Sid.

[N

Filter Fabric 3
/Enve/ope “ E
2
[« T
" ®
[~ Filter Fobric
Envelope

Vories: (2:1 Max. )

3" Min. -

3"0f No. 5 Or No. 9 Coarse Aggregate

TYPE IT

:{4181d. )( 21 Max.)

No Fitter Fobric

Ditch Or Basin Bottom No Filter Fobeic

Crown To Match
Ditch Or Basin Bottom
Fine Aggregate

Min.

Design woter Table

'r‘/l
P

LOWER LIMIT

Vories(4' Std.}

Underdrain Pipe

e

12" Max.

|

p |- Fine Aggregate

Varies ( 18" Min. )

oo +4"

5" Corrugated Folyethylene Tubing

TYPE Ir

370f No. 5 Or No. 9 Coarse Aggregate

~

Ditch Or Basin Bottom

‘ 3" Min.

1' Min.

Design Water Toble

UPPER LIMIT
TYPE Ya

No Filter Fabric

Ditch Or Basin Bottom

4

3" Std.

2

Optionai Trench Side

3"0f No. 5 Or No. 9 Coarse Aggregate

Fine Aggregate

/
Lo
/7—Undordwm Pipe
/_

TYPE XDb

1’ Min.

~Design Water Table

DESIGN . NOTES

. The type of underdrain shouid be selected to meet design water removal
rate and soil conditions. Caution is prescribed in the use of these typical
sections since special designs may be required to satisfy project conditions.

N

Type I underdrain is intended for minimum water removal conditions.

3. Type I underdrain is intended for moderate water removae! conditions.
Where reactive conditions may create chemical clogging, the use of an
inert and /or ion of the filter fabric may be necessary.

4. Type I underdrain is for water
The tiiter fobric separation is required betwesn the coorse aggregote
or fine aggregate including those described in gereral notes 2 and 3. Design
note 3 applles for reactive conditions.

5. Type IX underdrain is intended for minimum wafer removal edgedrain
and underdrain applications.

6. Type X underdrain is intended for use in detention basins and other locations
which require a filtration system. Type Zo is recommended and Type Xb should
be used only when Type Xa is inoppropriate. The standord fine oggregate
specified for Type X underdrain conforms to filtration gradation
requirements of Chapter 17-25.025 F. S.

7. The designer shouid evaluate whether a fiiter fabric envelope is required around
underdrain Types I, IO, I¥ and Wo. When required, fabric shall be specitied
in the plans. Fabric to be paid for separately.

GENERAL NOTES

The underdroin pipe shail be sither 4" smooth or 5" corrugated tubing unless
otherwise shown in the plons.
2. Fine aggregate shail be quortr sond meeting the requirements of Section 902 -4 of

the Standard Specifications.

3 Coarse aggregate shall be gravel or stone meeting the requirements of Section 90I-2 or
90i-3 respactively. The gradation shaii meet Section 901-6, Grades 4, 467, 3, 56 or
87 stone unless restricted in the plans,

4. Underdroin Type L, IL, IO and X shall be in occordance with Section 440 and Underdrain

Type IX ( Edgedrain) in accordance with Section 44,

Filter fabric meeting Section 985 sholl be o subswface droinage type.

6. When corrugated polyethylene tubing with siots or 360° perforations Is used in
conjunction with fine aggregate, a filter fabric sock is required.

7. For standord location details, see Index 500. Speciol locations require location details
in the plons.

8. The contract wnit price for Underdrain, LF, shall include the following components

for sach underdrain type as foilows :

Type I: Pipe, sock and aggregate.

Type II: Pipe, aggregate and filter fabric envelope.

Type O : Pipe, aggregates and internal filter fobric enveiope.
Type Xo & Xb: Pipe, sock ond oggregotes.

o

‘Underdrain Type IZ is to be paid for under the contract unit price Corrugated Polysthyiens
Tubing Edgedrain, LF, and shall inciude the cost for tubing, sock and aggregate.

Externol filter fabric envelopes, when specified for underdrain TypesI H,IX ond Xu,
shall be paid for separately under the contract unit price for Plastic Filter Fabric
(——-) sY.

9. All filter fabric joints shall overlap o minimum of one (1) foot .

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

UNDERDRAIN

Nomes Detes Approved By
Dusigned by EGR 10/88
Orawn by HSO 10485 — Btate Dovign Eagineer, Rocdwers
Chochad by| EGR 10765 | Awrizion We Shest Mo Inem ¥o
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R
N2 A

Existing Shoulder Pavement (m.)<\ q———

Exist. Concrete

Povement :

Type S Asphaltic Concrete

o
L,

s 8
&% A
' L
Q%
= ~
AL

t
&

— =

Type S Aspho
Concrete

|
|
i

SIII Fittor fabrl

i
l

45° Etbow Or § Bond

TN
L_Z\ )\

i

¥
[

A
4

ALIGNMENT OF OUTLET PIPE

Exist. Concrete Pavement.

N

Cut Outside Shoulder To A Neat Line
Pavement

Befors Remowal Of Shoulder
2”

Shoulder Joint Seal
index No. 305

Type

Top Of Filter Fabric: ﬁ

2" Below Bot. Of Povt. For
Cement Stobilized, Soil Cement
And Econocrete Subbases ;

2" Above Bot. Of Povt. When
Subbase Is Not Cement
Stabitized

[~
<

L
12* Underdrain Width =

=R

QOutlet Pipe For Counter Drain
In Sag Vertical Curves

Length Varies

-

7’\
Elbow Or Bend As Required

( See Note No.7 )

4" Dio. Ovtiet Pipe { Nonperforated )

Length Varies

44" Cross For Outiet Pipe )

S Asphaitic Concrete

Filter Fabric
( Subsurface Drainoge )

4" Dio. Special Perforcred
Pipe ( Nencorrugated Or
Smooth Lined Corrugated )

See

inset.

SECTION AA

INSET

'Varln ( To Exist. Shidr. Povt. } 2' .

61 Siope

Hole Pattern Duplicated On

\/40; Side Of Pipe

4" Dia. Outlet Pipe

( Nonperforated ) \— 8
_.—_»y..-

[4:15/«».
r.r

2.1 Pipa Bevel For 4.1 Slope

| |

2' Single Pipe
f 3' Double Pipe

Paimtar S J'L .
;; SY For 4: Siope

8Y For 6:1 Slope

Class I Concrete .
6" Thick (0.19 CY - 4:1 Siope) ~
(0.25 CY - 6:1 Siope)

2.1 Pip'I:nl Fnlr 6.1 Siope 8
L

or
At

Centers. Single Pipe Shown

€ Oullet Pipats)(Singte
Dgubll Pipe ) Double Pipe

12

PLAN ~ OUTLET PIPE APRON

5" Min. Cover

[} &, ——

4" Dig. Outlet Pipe
{ Nonperforated )

Cilass I Concrete
{ 6" Thick )

Ditch Bottom

4:1 SLOPE

Soa

2:1 Bevel
§" Golvanized Hardwors Cioth

Trough Slops Sholl Match Outlet Pipe Siope

Hole Pattern in Accordance

M With The Stondord Specilications

EXISTING

[Iu: is acceptabie 1o provide
minimum 0.1 % outiet pipe siope

L 84  —— &*
» §:7
‘o,
* Di Class I Coneri .
4° Dia. Outiet Pipe 758 & Diteh Bottom
{ Nonperforated } (6" Thick)
6./ SLOPE
g: " 75'std. for grassed ditches
0.5"std. for paved ditches
SECTIONS 88

RURAL FACILITIES

N

GENERAL NOTES

The coniractor shall confine the consiruclion of underdrain fo an orea ip which ihe enlire
ulloncmbocuﬂodwlhllnlJ)mﬁdaﬂ,uhumm.rmlmcﬂm

is colled lor in ihe with sulficlen! lime dllowed for the draincrale lo sel belor

asphaliic concrefe pavement.

Nf&hmhyoﬂwlhn?’hdoplhrlbadondoml. Trenches sholl be barricaded
al times.

Underdrain sholl be constructed Halhtb'odgoollm roadway pavemeni. When
e jow edge shills beiween oulside and inside edges o the underdrain sholl
exiend 50 ummwso‘um-mmmu:oo overkp ).

Underdrain shall be piaced on Me low side of ramps al crossroad lerminals.

Underdrain shall be consirucled on a paraliel adge of pavemeni
ore on WMm—IMMIOJO%)hMM’;:..'
construci a grode of one-tenth perceni ( 0JO% )

immedialely prior fo the fHer fobric ihe entice vertical face of the concrete
pavement sholl be fo remove adhering base material and sol.

The Conlracior shall devise a procedure for hokling the Marl‘rkhspodmonlht
verfical foce of e irench. The procedure mus! be approved by Me Engineer prior
fo placement of the draincrete.

The upper end of each separale run of underdrain pipe shall be capped.

the underdrain pipe.

h sag verfical cwnc separale oulfe! pipes for underdrains from direchions shall use
apron unfess ofherwise shown in the pians or olherwise direcled by Me Engineer.

Backll around owlle! pipes sholl be of cohesive solls, draincrele wil no! ba permilled.

Existing paved shouider thal is removed for the consiruction ol outle! pipes shall
be reploced with Type S asphalfic concrele aof Ihe rate of 500 bs. per squore yord.

The coniract! unil u«wmm, r,p¢$p¢aW(4')LFthdbcMcwm¢M
for removal of of excess

fiter labric, pipe and Illlh,s, tdcnlc, md, Mm:ndu mcmnry for underdrain
construchon.

The contract M.’,ﬁ"“ for Underdrain Oulie! Pipe ( 4° | LF shalt bc ful compensation
for removal of Mz‘m pavemenl, irench excavolion, and fifings, hordware
cloth, stubbing inlo Hing inlels and paved diiches, resioriclion ol diich pavemenl,
place, and, disposal of excess

Concrele apron sholl be paid for under the contract unil price for Class | Concrele
{ Miscellaneous ) CY.

Sodding sholl be paid for under fhe confract unil price for Sodding SY.

Shouider pavemen! shall be paid for under the coniracl unit price for Type S Asph
Conc { inc Bif ) TN.

Tack coal sholl be paid for under the coniract unit price lor Bil Mati ( Tock Coat ) GA.
Shoulder join! seol shall be paid for under the controc! unit price lor Shoulder Join! Sedl LF.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

UNDERDRAIN
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o §, o
=
P 45"
315, \‘5 °8 315,
Left F ront Wing / ok Lo
S’ g RV
vallg angle X” XD <.
o
d \

€ cuwert ~_

Heaawall Vaild Angles
{ See Notation Right )

’
’
AN 7

Vaild Angle -
[s0 £
/ NOTE : Al Heodwall and Wingwal! Skew Angies are 9« N

E N clockwise from the direction of stationing, Ik.

Lef't Bock Wing measured In degrees from a line /

_/\ 135 perpendlculor 1o the centeriine of cuvert. 225 I35
25 180 PLAN s
HEADWALL AND WINGWALL ALIGNMENT

—

DETAIL 6"

DETAIL ‘H*

onstructlon Joint in
Footing permitted.

€ Exterlor Barrel wall

NOTE: Construction Joints In wingwalls and footings are located
as foliows; For non—skewedwingwalls they are iocated
odjoconf)& the exterlor face of the exterior barrel wall .
when the & of wingwaliand & of exterior barrel wall results In
an acute angle see Left Front Wingwall above and when the
ongle 1s obtuse see Left Back Wingwall gbove.

PART PLAN SHOWING WINGWALLS AND THE LOCATION
OF CONSTRUCTION JOINTS

Right Front Wing

Vaild Angle

F Within these limits the fop surface of the
Wingwalls shall be level.
EE Within these limits the top surface of the
Wingwalls shall be sioped .

Heaadwall Valid Angles

NOTE :Headwalis with skew angles between 5 and 12T require speclal
dasigns. Requests for such special designs are to be submitted
to the State Dralnoge Englnesr for development.

Valld Angle

Right Bock Wing

Culvert Skew
( Skew Left Shown ).

For Headwall Skew And
Wingwall Skews See
Detali Upper Left -,

€ cuwert

SKETCH A"
NOTE :For Culert! Skew see Roodway Plans.
CULVERT ALIGNMENT

Front Tlp

Imits of s top surface
Construction Joint

NOTE:Culverts are designed for the Live Load
shown In the General Notes plus the flif
on the Barrel that Is shown In the Roadway
Plons . it Is the Contractors responsiblilty to
provide for supporting Construction loods
that exceed the above looding.

GENERAL NOTES

DESIGN SPECIFICATIONS: A.ASH.TO. 1983.
LOADING: HS 20 —44,Modifled for Miiltary Looding as Required

SURFACE FINISH: The Class Surface finlsh for ofl concrete surfaces

shatl be a general surfoce finish.

SKEWED CONSTRUCTION JOINTS: Construction joints In barrels of culverts

with skewed wingwalls may be piaced poraiiel 1o the headwails
and the reinforcing steel. In the siabs may be cut provided
that the cut relnforcing steel extends beyond the construc—
tion Joint enough for spilces fo be mode In occordance with
the tobleliowsr right) this sheet. The cost of construction
Joints shail be ot the expense of the controctor.

X REINFORCING BAR SCHEDULE:

Al
Helght lass than
/shx foet.
For Headwall Skew And

Wingwail Skews See
Derali Upper Left

EAZ

DETAIL S

H % ( See Detall 8 )
al K3
hy T . Front Tip
§ g t R Bars k. Front Tip Height
N H 4.5 feel min)
yW—Bors F or J
i 1
.................. T T Y

END ELEVATION
OF CULVERT

NOTE: Cut the vertical bars £ os required for the longest bar

and use the remainder for the shoriest bar In the wingwail. The
vertical bars J and the horzontal bars K sholl be constructed
likewise . The lengths shown In the reinforcing steel bar schedule
for bars F ,J and K require cutting for sioped top wingwalls only.

A. When the dapth Is less than or equal fo 2.0 feet, Bars C2 are
utliized In the bottom of the fop slab. in olf other cases,
Bars C2 are replaced with Bars Cl spaced at 18 inches on
centers.

B. When the skew angle for a headwall squais O degrees plus or
minus 1l degrees the respective S Bars(SZ or S3)will
not be utliized.

C. When the barrel helght Is less than 6 Foet. Bars B2 will be
oilminated as shown In Detali J.

D. If the span Is iess than five feet, Bars Aland A2 wlli be
Type i Bars.
E. The portions of Bars N’ that extend thru Construction
Joints Info wingwalls above footings shall be wrapped with
one igysr of 55 b smooth roofing.

8
TYPE IBAR

“F J o
L8 L &8
TYPE 10 BAR TYPE 1 BAR

TABLE OF MINIMUM BAR SPLICE LENGTHS

BAR SIZE SPLCE BAR SIZE SPUCE
4 r- g 8 3- 0
5 -z 9 -
6 2-r o &-r
7 3-0 y 7- 6

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CONCRETE BOX CULVERT

CULVERT DETAILS
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Length gt € of Cubvert

A0 Bottom of Top Siab)

Reinforcing Stesl
within these Iimits

Normal Spoce

apply for the skewed
portion of culvert siabs
when the left Headwoall
Is skewed.

A

/ A200(Top of Bottom Slab)

1
Siab Relnforcing Steel wg'rxn these iimits AXBottom, Corner of Barrel) [
1s.

apply for nonskewod Clg

[
/8
Lma e &,‘{’ Normal Space
See Detall 'F* (}4(@\\
O%@(} AXTop [corner of Bariej
5
V. A e B2 Huterlgr Face &8|inter)or Face
AZ (Bottom corner of Barrel)
X S2 ot MIT ctrs.tBoftom of 2
Top Stab) ——— S :g?’ - A ofc. Q1. ¢f Top Slab)
% —
g ﬁamm of Top Siaby @ Y
N o ¢
- e Sl
) C
N
2 € Cuwvert
glmw o’; g A200—H A251 ofc. (Top of Bottom Siab)
sadwall - a 42514
X3 at MTctrs
xteglor A
%5"—,0‘,—;4 (Top of Bottom Sigb!
N,

Siab Reinforcing Steol within these
iimlts apply for the skewed portion

of culvert siab when the right Heodwoll
only Is skewed.

-
Alsp the skawed portion of slobs at both ends of |

culverts when the
the same.

UTop of Footing) g
£ :
3 k=)
g g
$ I
.,I See Detalt 'E*
Fupterlor Foce) R(Top of Footing) 2
" AExisrfor Focel
PART PLAN AT END OF CULVERT
Wingwall Footing
Width
Total Wingwall Length
O
ELL2Y Bars N (T~ ses Datol'B:
o ) IR .o
i5

kK o 3 AN

3 Stopa 0 rr/j 1

| D S Ty gy S P

N, A

wri‘a
END ELEVATION
042 V-Groove at €

Construction Joint In

Vertical face of

g ¢ | Wingwafl only. Iiééé

Q L N | -

8 1 } H Gl =

'f_’ ! 45,
cd : 52
! SECTION C-C  DETAIL ‘D'
Slde Bevel
OETAIL 'B
_Lw‘lngwaﬂ Thickness
25 Cover
NOTESFor Bors FJK,L ond or FX
in the Wingwails, the subscripts
~H Ithru 4 apply as foliows.
I~Left Fr
Z~Lef!t Boot

“ || | |25 Cover 3~Right F ront
g y +Right Back
=
g ~H - Construction Jolnt
g Heol Dlmension p :Toe Dimansilon
3 i~ I ( 7

| i y
N2 8
Fi
Footing Width

SECTION_THRU WINGWALL

DETAIL E*

teft and right Heodwalls are skewed

PART PLAN TOP SLAB

See

Detalt "0

Also the nonskewsd portion of culverts
with one or two skewed Headwails.

PART PLAN BOTTOM SLAB

w—Center of Traffic Lanes

Depth Of Flil{ Do Not use Upper

or Lower points In Normal or Superelevated
Roadway Sections uniess so directed by

the Bureou Of Structures. }

Aiso the skaved portion of slabs at
the right end of culverts when the left
and right Headwalis are both skewed but

not the some.

Bi~interlor Foce (Exterlor Wail)

]
B2~Exterlor Face  (Exterlor Wail)

Construction Jolnt
(See Art. 400~7 16

SECTION NORMAL TO CULVERT

£

23

b t_ |-—————Construction Jolnt
By 114

L2 | (S
DETAIL ‘F*
o 400
H / ¥ |
HeYe? 75 woxTyp) %_
Xc2_Top Stab ony
| Y7 =
>
Wall Cover} . Spon s
R o —{
H N
¥az2—] 3 A200 . N
g .
R ﬁa
L [\
az—"1 ' £ ¥ { ~ +
¥

SECTION THRU BARREL

NOTE: The Jocation of the flrst bar from

the ends of the cutvert shall not

be less than 25, but not greater

than one half the bor spocing.

¥ See Sheet Of Cuivert Detolls

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

CONCRETE BOX CULVERT

SINGLE BARREL

L] Detes  § Appr 8
[Desi 9reo By
jorown By GFG 1-96 Dusign Enpinosr,
[crecxes oy | RCB 1-96 § Novisten e J Swe: . Indm o
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Length at € of Cunert

A300 & B300 Aiternating (Top of Top Slab)

AIOQ (Bottom of Top Stab)

Al Top Corner pf Bor,

¥ 52 at 47 ctrs (Botiom B2 Exterlor fpce Interior Foce
§ E § A200 - A351 etc{Top of Top Siab)
3 8 A351 | P A5 ofo (BSIT5F Top
= s A3OIEtc {Top of Top Siab} S H~——J] A5/ afc. (Bott. bf Top Siab)
® E AlOIE tc {Bottom of Top Slab) Py B3 Each Foce [Staggere/ Typ)
£ 8
3 o
8 e —— ., P -
w Ed
= g Glat 25 ctrsdTop of Heaawall) < 00— sl L ¢
F (interior Face) 2 c £ Top of Bottom Stab) £ Cubvert
o sy R _(Top of Footing) {Bottom of Bottom Slab) 4 e A400 :/4 4251 ofc. (Top of Bottom Siab}
xferlor Face - AZS1 451 otc. (Bott, of Bott. Siab)
f——— AZ0/ " s
7 2 Exteglor Fi XS3 at 46 ctrs
PART PLAN AT END OF CULVERT p—— A0 7 el {Tap of Bottom Siab)
............................................... -
//
4
Total Wingwall Length | Normal Space } .
ﬁi’_ﬂ% -
Ses Detall 'B" 4
. A200(Top of Bottom Siab}
Wingwall = Stab Relnforcing Steel within these
R i U T Fooiing Width Stab Reinforcing Stesl within thase (Imits . A400 & B400 Alternating(Bottom of Bottom Siab) A2(Bottom, Corner of Barrel), ' iimits apply for the skewed portion
5 5 a P for the skewed portion of culvert Slab Réinforcing Steel within these limis | of culvert slabs when the right headwoll
: /2 U slabs whon the Ieft Hgodwall Is_skowed. apply for ronskewed cuiverls, i only Is skewed. |
3 ' Also the skewed portidn of sigbs af both | Aiso thy kewed portions of culerts ; Aiso the skewed portion of slabs at
S Slape of Beglwatt H ends of cuverls when the left and right %0 the nonskewsd po NOTE:Bors 83 & 8400 sholl be the right end of culverts when the left
® : Hoodwolis are skewed the same. with one or two skewed wingwalls. located at the € of the 9 ¢
v : Interfor wails. and right Headwalls are both skewed but
Q ot the same.
3757 PART PLAN TOP SLAB PART PLAN BOTTOM SLAB
END ELEVATION
—— w—Center of Traffic Lones
i
el x
S T—— ) See Detall ‘0 Depth Of Flii ( Do Not use Upper ! Side Slope X4
8 ST 1 or Lower points In Normal or Superelevated
=, }= ) 1 V-Groove ot € Construction Joint Roodway Sections unless so directed by
r‘ : In vertical face of Wingwall only. 1.250, the Bureau Of Structures. )
CqJ ) ]
i =
1

)
| | side Bevet
DETAIL 'B'

Wingwoil Thickness

| .25 Cover

i f
_._f

SECTION THRU WINGWALL

T

(

A=

SECTION C-C

i@
Xs2

NOTE:For Bars F.JK.L ond or FK
In the Wingwalls, the subscripts
Ithru 4 as follows.

I~Loft Front

2~Left Back

F~Right F ront

4~-RIght Back

. 25 Cover
8
3
g
& Construction Joint
Toe Dimension
g e
3 4
Lreatnla”
1 I 2 8
[ 27| <
FK
e
Footing Width

DETAIL 'D*

Bi~interlor Face [fExterlor Wall)

Ci~Each Face

t Cl~interlor Face >8ar Spocel | (interlor Wall)
DETAIL s DETAIL s B2~Exterior Face (Exterlor Wail) (Exterlor Waltt — 4 {75 Max.}
¥s2. P onstruction Joint
SECTION _NORMAL TO CULVERT
Top Stab Cover
s . 7KC’ 8300 A300
v 1 2 Z v
U T~ N
AT 75 WoxtTyps B3 X See Sheet OF Cunvert Defalls
AIOO fo— foxt Typ.
; *CZ Top Slab only
Typical Interior ;
Cover . s | 83
Ql ©
Wail Cover| o ‘E Q LA - —
I § <8
k3 ™ . R
X 82— * 5 5
\ " § §; STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
=1 Cr s trustion Joint ROAD DESIGN
] F%C/ A200 R {5 ﬁ 7\ gilq{ [} " Construstion Join
AZ 1-r v.a ’ 2 T T v 1
L —, i CONCRETE BOX CULVERT

Bottom Sigb Cover

SECTION THRU BARREL

at
\/ 8400

3
N a0

NOTE: The location of the first bar from
the ends of the culvert shall not
be iess than 25, but not greater
than one half the bar spocing.

DOUBLE BARREL

Iy— EZ é L ‘ 4 -

jorown 8y GFG 1-86 Stats Design Engineer, Roodways
checned 8y | RCB 1-86 | Meviston Mo, | Sheat Mo, Todex Wo-
F.H.W.A. Approved: 87 3of5 290




Footing Width

LUTop D‘ Footing)

Flinterior Focel
HExterlor Facel

PART PLAN AT END OF CULVERT

f Footing)

Tos -L‘ Top of Wall

Gl at 25 ctrsiTop of Headwall)

Ses Detall £

Length at € of Culvert

¥S2 at 47 ctrstBottom of

A30/Etc{Top of Top Shab)
AIOIE tc {Bottom of Top Sighl( P

B2 Exterlor Face &Bfinterior Face
A300 & B300 Alternating (Top of Top Slab) QY
AIOQ (Bottom of Top Slab} Normgl Spoce
Al ( Top Corner
of Barre
B2 Exterlgr Face &
—
A200 | o] BT interio¥ Foce
A35! —1
A351 etcTop of Top Siab)
AlST elc. (BTt §F Tt
B3 Eagh Focd Faggered (Typ)
________ L [ 2400 | e

Bl 0oL, 450 k

% € cunert
4 A25/ efc. (Top of Bottom Stab)
/ . of Bott.
_ﬁfglfrc.ﬂnp of Bottom Slab) S8 a2y L 4451 ofc. {Bott. of Bott. Siab)
IE tc [Botfom of Bottom Slab} - XS3 ot 47 ctrs
- 2_Exteglor File,
H4 /s 7 F (Top of Bottom Siab}
r’_,/—AJ(D ‘ Interlo.

SECTION THRU WINGWALL

SECTION THRU BARREL

NOTE: The locatlon of the flrst bar from
the ends of the culvert shall not
bo less than .25, but not greater
thdn one haif the bar spacing.

Normai Spece Vi p! Spoce
Total Wingwall Length < |
See Detall ‘B’ 1 AZO( Top of Bottom Siab)
Wingwoll A400 & BA00 Aiternaling(Bolfom of Batfom Siab) 1 Slab Reinforcing Steel within these
R SR Foot! W/dfh’/\/ iab Relnforcing Steel wi Iimit, o om. Sl A2(Bottom Corner of Barrei) Iimits apply for the skewed portion
* S g jpgi B e inin Ihese i Slap Reinforcing Stoel within tnase limits of cuert slabs when fhe rlght heodwalt
2 slabs when the Ieff H?val! Is skewsd, apply for nonskewed culveris. | only Is skowed.
x v Also the skewed portion of sigbs af both | Also the nonskewed portions of culverts Also the skewed portion of siobs at
3 \ ends of culverfs when the left and right With one or two skewed wingwalls. NOTE:Bars 83 & 54g0 shall be the right end of culverts when the left
* ! Heodwolls are skewod the some. %:gﬁg{a;;ﬂ: of the and right H afls are both skewed but
o Py ) not the same.
S ot S PART PLAN TOP SLAB FPART PLAN BOTTOM SLAB
1 X Typ)
END ELEVATION
_— e w— Center of Trofflc Lanes
ol
H 9 x
/ o
s F l See Detoli D’ Depth Of FIl{ Do Not use Upper Stde Stopo X
L 1 or Lower points In Normal or Superelevated
=~ :_ 1042 V-Groove at € Construction JoInt 12 Roadway Sectlons uniess so directed by
[l In verticol foce of Wingwali only. r—SQ the Bureau Of Structures.)
I )
cel i 3
H 6t 3 ——————————————=—=====
i
! 45 Bi~Interior Foce (Exterlor Wali) & (Cé);:sl;zﬁrl%{o;%)
| M Ci~Each Face :
Side Bevel S2 i ICE,./’n,,i,,G,w;-l,l,fs Vf?gryspfe \ ——(interior Wall)
B2~Exterlor Face ,(Exterlor Waii) xteriar Wal 7 - ax
DETAIL 'B* SECTION C-C DETAIL D' DETAIL "l DETAIL “F* m—
onstruction Joint
¥ sz e e e e e e e e i = o g MO 53
Wingwall Thickness
SECTION NORMAL TO CULVERT
25 Cover Top Siab Cover
Al !
v s & ’
NOTE: For Bars FiX.L ard or Fr\J[JEat S— X
) S— In the Wingwails. the subscripts Yrif Y11 Yt
1y 4 aoply as follows. Ao 75 MaxTyp) ¥ See Sheet Of Culvert Detalls
~Left F rom =
2~Left Back s ¥c2 _Top Stab onty -
“ || 25 Cover 3~Right F ront Typledl interlor '; 83 S
g 4~Right Bock Cover s p— ¢ ‘E,
$ s,
= K b Construction Joint Wall Cover} < A - g SpanTyp)  §
g Heal Dimension :Tao Dimension (BB C"é:p §§ .
= H ] R P
8 At Y ¥g2—1] §% . STATE OF FLORIDA DEPARTWENT OF TRANSPORTATION
X S <
N [T > 8 QPR $3 ROAD DESIGN
A Z/ o o A200 Y ﬁ Cl)\ E‘ | A} Construction Joint
a H- J .,A__—- H 18
Fx e = = F———+—x + - CONCRETE BOX CULVERT
< " > -
) K TRIPLE BARREL
Footing Wigth Sottom Sla Cover 6400 A900 A%00

Dost oned 8y

jDrown By 6FG 1-86 State Engins , Rosdways
Chacked By RCB 1-86 Revision No. Shout Me. Index Mo.
F.H.W.A. Approved: 87 qof5 290




Length ot € of Cuvert
K A300 & B300 Alternating (Top of Top Siad)
Normal 0 AGO (Bottom of Top Siab) Normagl Spoce
1E .
UTop of Footlng)
3
£ : Xs2 at A7 ctrs(Bottom of Top Siab) gl e Y= —f == m === wmmm e e e >
= 3 e
3 T corner of Barrei) v M| AJS5/ efcd T
K - . - oo of Top
£ il £ | H , A3 (AR o AT Top oty
: - | A 3 =
'é’ / .
3 s ‘44001
R(Top of Footing} AJOVEtc i Top of Top Slab) .
Flinterior Foce) op_of Footing = AOEfc Bottom of Top Sigh) oz 4

KXExterior Foce

Glat 25 ctrstTop of Heodwall}

A25! efc. (Top of Bottom Siabt)

PART PLAN AT END OF CULVERT
A1 ofc. (Bott. of Bott. Siab)

Crfep Barrd

Wall Helght

1
--;t;c’?{g‘%, gparr%ms/ asb/f:o) ! XS3 of M7 otrs
0 7 o
See Detall TopfCorner of Barrel) SO /, §In§:r'lﬁhr £ (Top of Bottom Siab)
Totol Wingwall Length N
LU p— See Dotall G Sooce
-------------------------------------------------------- \, ] A200(Top of Bottom Siat) |
5 " Wingwail 7400 & BHO0 AlfernatinglBoffom of Botfom Siab) -~ Stob Rolnfarclng Steel within these
NG/ : > Footing Width Siat Reintarcing Steel within these Imit o A2(Gottom Corner of Borrel) Ilmlrs M for "the skewed portion
Siab Relnforcing Steel within thesse imts f culvert siabs when the r headwoll
\< " HW r'Zf,g’sf“" o apoly for nonsf&vuf cuwverts, onU Is sk riont

WM .

'

H

: Aiso the snnd of sfabs at both |
onds of cuiverts whm the left and right

Stope of f
Aso the Sta'd mlﬂon of slobs ot
the right end of culverts when the left

-t
Also the nonskewed portions of culverts NOTE:Bars 8300 & 8400 shall be

2

with one or two skewed Heodwalls. located ot the € of the

Heodwolls are skewed the some
Interlor wolls.

and right Heoowolls are both skewed but
nit the some.

PART PLAN TOP SLAB PART PLAN BOTTOM SLAB

END ELEVATION

w— Center of Troffic Lones
]

Depth OF FHii( Do Not use Upper
or Lower polnts In Normal or Superelevated

See Detall ‘0

 E———

Top Bev
—

: bi—.042 v-Groove at € Construction Jolnt ; Roadway Sections unisss su directed by
In vertical face of Wingwoll only. r@ the Bureau Of Structures. )
cel ) —r
: G Sl N N vo i 2o W | o= = e — X L T = ] *s3
H Construction Joint
N P Biinterlor Fove (Exterlor Wall) Ci-Eoh Foce e o) :
Sige Bovel Xs2 s 1 Ciinterior Foce y %r "Supzca tinterlor Wall) ach Fi dE
DETAIL ‘B’ SECTION €-C DETAIL "D DETAL °F* lo2-Extorior Foce (Extorior Wofpy  (Exterlor Waih Tinferior WD
= S - 267 Min.
¥s2 4 truction Joint _Uax. Xs3
[ Wingual Thictnass
SECTION NORMAL TO CULVERT
25 Cover Top Sigb Cover
~ o 8300 A300
3 4 »
nore:or Bors Fuit ond or £k \ - == - Eg
/ In H Irgwoills, subscripts 18 ) (
~H Ithry 4 a5 foliows. \Am /]-— L 75 MonTyp) —————__ | |
;Loﬂ Bg;} 3 3 X2 Top Siab ol X See Sheet Of Culert Detalls
- | | |25 Cover 3-Rignt F ront S %
i ¢ i e § & St
H ""*<> Construction Joint Woll Cover] * 2 19 (- g
g Hool Dimenst :Toe Dimension (.%«é:k § E a
E 1~ ( Y *82—1 Spont Typ) ‘\“’5 ] STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
\{ I\ T > s —ij‘q I s o § 5 ROAD DESIGN
2| =1 © A3 }—————Construction Joint
M o . o A0 H- S ﬁ € #—— LA
F M ZIN VAN - CONCRETE BOX CULVERT
g
50 \/ \ =] QUADRUPLE BARREL
| Footing Width __ | tom Siab Cover B400 A400
NOTE: The Jocation of the first bar from Norme betes 1 appr y
SECTION THRU_WINGWALL SECTION THRU BARREL o a5 o he cuter? ol 1 e w Y. ftld
be tess than 25, but not greater foren 8y | 6F6 1-86 Stete Do Enpioser, Revdveys
than one haif the bar spocing. p » | Ace 1-08 Roviaien de. Sheot Wo. Index No.
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|
1

3”7 Difeh Fovement

/ -.
7op of Box -« 2 iz P—ﬂ

. i
o [—- _{_.ir)

ELEVAT/ON

Slope varies rot

Exist Slot in
Box(Depth varies)

|
1
1
|

|
[, 1%,

PLAN

I &’ 1
g 1

less |f/mn #2156

SECTION AA

|

SECTI/ION B8 8

SAFETY MODIFICATION FOR
INLETS IN BOX CULVERTS

w@m povt

ROAD DESIGN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SAFETY MOODIFICATIONS
FOR INLETS IN BOX CULVERTS

Nomey Oster Approved By

Owsigned by HAB 7/67 g! g g ‘
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0"} 10" | I I
- - = |
& Dia. Hole l N —_ _ , } .
ol L | o= —=
I At —t e e —— —— —— T 1 | ) 1
| -
A A | T ——
_ o | R -
LT DO T T[T N +- ] A
: E |
s ! D
I Grate Seat A:’_ﬁ
w_ in L— VU 5 U U — YU/ N A N\ T
Bors 2"x 5 / t RN ) : 5 |—( l 4 J R
Leg"xig x 4" I——B C4x54 & ! ) I
Anchor Bolt/ 4 Anchor Bolt
Bars V-
PLAN { U- Bends) /LJ
L . PLAN |___/~
F R }-—@ Cars4 € cax54 i{'""j 4
N " (A R AU A , v [ l",]_._.
f’avlzl I-'I\ T + s # T -1~ + i ~ 1
e SOV e S | SR o MM { ] S [ UMD 11 WSS { | SRS T S T TS | =) SRR = 1 e
sz xl"' lf'
SECTION AA

€ G’”"*“! /Bar 2" é" -]f_

3 f -
Lag s — lc4x54\\\,h‘d“|’_ﬂ“j & s )4 ! }
4}4- Bars V' (U-Bends) T !
A I N R D B s O
L ' L L L T ===

2714 SECTION 8B l/r'—r — — L ]
z Y
GRATE DETAIL ' ~ | Meors £ (5 Required) Tie Bars
|
iy

/'Std, < I Bars Hi

4

(2 Required)

SECTION

-i"x 6" Gotvonized
Anchor Bolts

Pl ms
7
E—

GENERAL NOTES
For use criterio see " Steel Grating Use Criteria " Index No. 26/.

2. Gates to be ASTM A 588 or A 242, Grade 50, weathering steel, except grates exposed 1o salt water shall be ASTM A 242, A 441, A572 or A 588, Grade
50 steel, and golvanized in accordance with Sechon 962-7 of the Standard Specifications, and shall be designated in the plons as Alternate G.

Channel section C3 x 6.0 may be substituted for the C4 x 5.4 channel.

4. All reinforcing No. 4 bars with 2" clearance except as noted. Spacings shown are center to center. Laps fo be 12" minimum. Welded wire fabric
(two cages max. ) having an equivalent cross sectional area { 0. 20 sq. in. ) may be substituted for bar reinforcement.

-~

w

. oritt 1F . i il in existi ! . . _
GRATE SEAT DETAIL ANCHOR BOLT DETAIL 5. Drill f holes 8. deep with a rotary drill lf) cxfsrmg endwall for dowel bars. Holes shall be fhoroug{bly cleaned prior to placing dowel bars and epoxy
6. Endwall to be paid for under the contract unit price for Class I Concrete ( Endwails ) CY and Reinforcing Steel ( Roadway ) L B. Cost of dowel bars and
epoxy mortar fo be included in the contract unit price for reinforcing steel. Cost of grates to be paid for under the contract unit price for Endwall Grate LB.,
plan quantity. Cost of galvanized bolts and nuts to be included in the contract unit price for the grate.
7 Sod slopes 5'each side and above endwall. Sodding to be paid for under the contract unit price for Sodding SY.
DIMENSIONS AND QUANTITIES PER GRATE DIMENSIONS AND QUANTITIES PER U-ENDWALL
Pipe Channels ® 54 Lbs./L.F Bars ®341bs/L. Wmmw Pipe Class I Reinforci Soddi o
Stope | Size [Goaminy | F TBs c M- 7 The—{weight-Lbs. | | S | S M 0 R P |concrete-cx| Steel-tbs |~ 8%™ R v A
157 10 2-67 | 139 u'- 13 -3 95 9-4" 60 298 157 "—e%" 37" 2T [ i3-0” 747 2.12 167 3
18" ] - 97 | 8. iF-3" 1 3-67 174 i-4" 73 370 8 i 3-jo" 127-5" | ija-6" | ii'-4 2.53 173 5
6.1 24" 15 F-3% | 269 16-3" 1 4-0 i3 14-4 92 39 24 "—55:" 4-4" T | (7-6" | 14-4" 348 23 g SAFETY MOD/F/CAT/ONS
30 18 - 37, =3 I-6 162 17=4" 7] 545 | 30" et 4-i0" 5" 12067 [ 7-47 4.57 3t 2 FOR ENDWALLS
5y 6 6hm |83 Z-3, | 3-37 71 -4 34 188 57 -8k’ -7 27 -8 4 . ot
. i8 7 9% 107 | 63" | 367 | 60 &-a" i 228 LM 0110 S LM -l W a2 55 125 % = R Apprenea By
41 24" 9 3R] /61 10-3" | 4-0" 97 g-4 53 311 24 3567 4-4" | 2" -8 | 8-4" 2 3¢ 167 2 Sriet b
30" " 3-9% ] 227 12~ 3" 4-6" 14 10-4" 66 407 30" | 31k 40" | 3-57 13-8" 1 (0-4" 309 225 5 Oreen by 7 Donien npineer Rosdvers
Chached by Revivion Ne Shent Np. Index Mo
EH.W.A Approved: Lig /of | 295




l:'-—l 5'-0"

SECTION BB o
[ ~10" -2,

SECTION CC
VALLEY GUTTER

Standard Shoulder Line

. Shoulder Pavement

SHOULDER GUTTER

CONCRETE CURB AND GUTTER

TYPE A TYPE B
CONCRETE CURB

[-
s | 6"

-

"

“Ses Note (1) Above

ASPHALTIC CONCRETE CURB

5" Min.

Edge of pavement. ¥ Transition
é—— L

PLAN PROFILE

STRAIGHT END

Edocofpwmm\ a5
1 4 Top of curd

ﬁ%&u of cur. Gutter
3 Twnnmonl:
PLAN
PROFILE
FLARED END

CURB TYPE A

MEDIAN CURB AND

EXPANSION JOINT BETWEEN GUTTER
AND CONCRETE PAVEMENT

35 max 5" MAX.
O MIN. l! \ O MIN.
Note: Ses Generol Note No. 3

CONTRACTION JOINT IN CURB
OR CURB AND GUTTER

Re 2"
7 Cast Or Rubbed ! 8-0"

Edge of povement Top of cwbeﬂ
PLAN m"?}'*m—ul

Edye of

3' Tronsition

STRAIGHT END

""'"‘"'T 4" of owb

T F] R

GUTTER ENDINGS

‘ 12°(2),

FLARED END
CURB AND GUTTER TYPES E 8 F

Ammum m.um: volley guiter end drop curd
fece ot the kg
dlmwﬂllhmumh'ﬁh“l
CURB AND GUTTER ADJACENT
TO FLEXIBLE PAVEMENT

GEMERAL  NOTES

/. mmmmwhmuummmm
Z.Form mummmwm
M"L jon joint showm will Aot be used,
3. anfb, ater, cwrd gutter, ond Iraftic seperetors provide
{-{m}dmu /am/mjcmmm
fo PCC p
nwmm /dm,-m ‘ mmm
excoed 10° conters,
4. Ends ucmw:uawummm
2000 holgivs in 3

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

B CURB & CURB AND GUTTER

},{-" Pitch Optional |/
4

8" Min., 9" Max. IN_.Na 4 Bars, 18" Long ~
( Two Per Guard )}

CONCRETE BUMPER GUARD

T [~
provy T Y 1Y
FN.N.A. Aperoved : 7/T/78 e7 Tofl 300




Contrel —"

Radivs

/ \ ~& Side Strest

/Medm Opening

-

dge of Median

e \ € Project

A}

76
WB-405WB-50 146

<.

METHOD OF DETERMINNG MEDIAN OPENINGS AT
SKEWED SIDE STREETS

CROSS STREETS

¢ or

A short radii may be placed ot brecks in the curb It D)
M
/ K w .
—t— 1501 /Lam Line
o
\ ALTERNATE I
Curb type A,B,D,E or F. Edge of -—Pﬁ-‘
Ve ! Pavemenf "\ Cone. Traftic Seporator
) Y 7 U] =
/ = ¥ 2R, 3R |
Mo = e w Y or 43R
; % ——— 'l 3 o i
N J\,/
75’ Min. ( Storage for 3 vehicles )
R 150’ Min. when space is ovailobla |

25' Each for additional vehicles

» Rodi ore measuwred from face of curb, reguardless of curb type. These radii ore minimums recommended for urban

construction. For rural primary construction, the rodii are to be in conformity with the design speed of the highway where practicable.

# Dimensions K ond W are identical except when medion curb is fype D or curb ond gutter. type F.
Dimension K is from lone kne to the face of curb. Dimension W is from lane line to traffic separator

ALTERNATE II
NOTE+ HACHURED PORTION WOICATES AREA GIVEN IN TABLE BELOW

58' For Major Infersections

TABLE OF DIMENSIONS AND QUANTITIES FOR MEDIAN STORAGE LANES
L N[N R Ul v | k] w | R
A 4312 1725 [ 8560 25371 796 | 2.95 | 10— | 10~ §29.8
B 4550|1820 9026 60.1"1" 821 29 1= = 622, 1 |
4 D [4550[18.2Q" 90.26 | 00.["| 838 121 1r-8" I = 622.0 |
E_ 3909|1563 [7768" | ' 16.7"] 7. 43 1 10~ Q- .
F 39841594 [ 798" T 4287 36 =27 [ 418.6
g\ 27;] 18.86" | 934 0° 45_]_65 '-16 6902 |
BETAZ i lsor = Se0s
4' 17'-6" D 9772 _I’_lsi_lsg"
€ 86.28 | 3 56°10.9"
F 87.63 [ 3 gog 357"
) 85.60'] 3 I 25.3
190.26 | 3 0" 24 00.T
5 17'-8" X 36. 4 00.I'| 6
E 31 Q8 5¢" 167"
1 09°06 428 7
A 616.8"
B 6 15.07
&' 19'-8" | 6 15.
i 3%
2
A 68
! B . ) 5.
g-g"l 22-0" ) 34" 18" 150"
| CTE 434611739 10,971 9.00
J F 13415 [i7.66 1005 35.7°1 3724

Note: The table above is applicable only where median storage lanes occur on tangent construciion,

wak?
————
Limits of 4',6' or 86" 200' /"
v at Edge of pav't.

CWLL'—_JLI
W A/‘

TYPE A CURB

Limits of 4.6'or 8-6" | . 200'R*
raffic Separator waKs
A

T

fEdot of pav't

|
TYPE B CURB

*}b' {
— 1
K®
Limits of 4',6'org-6" | LW

Traffic Separator 1 200’ B*

R

TITTTTTY

6" 2"
W Edge of pav't
s ,///
|
TYPE D CURB
wak?
_Limits of 4',6'or &'-€" 200'RX
Traffic Separator
" e
9 L-6 ﬁ Edge Of PovY.

Y

TYPE E CURB
AND GUTTER

N

o

L-mm.ﬁ_qu_avﬁ—w
Traffic Separator "1 200"/
i L]
2

TYPE F CURB
AND GUTTER

JUNCTURE DETAILS
MEDIAN CURBS AND TRAFFIC SEPARATORS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESIGN

MEDIAN STORAGE LANES

Tomas foa Approved By
2D Do ottt
bowny | SHS 6/73 Tamuty Dotian Evgimes, Roobwars
Chacihed by AF 6/73 Revision Ne. Shest_No_ | ndex No,
FHWA. Approved: 7/7/75 86 1ofl l 30/




2,3'0r 4-3"R

5" Pius Friction Course Or
Pitch Layer Ot Structurol Course (5
{Same As Above ),

b 4
74, (27 77777777 777777777777

Flexible 138
Pavement 4(;

b4 / /
/Stobilind Subgrade 1

LONGITUDINAL SECTION (NOSE)

TYPE I CONCRETE

2,3'0r 4-3"r

0" I3t 25"
4" For &' Separator or 3-6
‘f: For 5: 5:”‘"""" . f}"Exm:ioﬂ Joint
§" For 8-6" Separator { Praformed Filler & Hot Poursd Seal ]
" ) |
©
.:.;:

Cement Cancug/
Pavement

LONGITUDINAL SECTION ( NOSE )

TYPE I CONCRETE

" Min. )

40", 6-0" or 8-6"
No Extra Paymom For Pavement

i___s_"_

5"Plus Friction Course Or

(Some As Above) Lm of Structural Course (5
£ g |
X
0

PP ILILIIIII It rts o

Mh.)

7.

&
EY
N

Pavement —ﬂ
)4 j
/—SIabilizod Subgrade

LN

4'-Q", 6'-0"0r 8-6"
2,3 0r 4-3"R 9" ' , 9"
9" -3 2-3"} :f ::: ::::::: ! 5}:: For 4' Separator
or 3-6" 5" For §-6"Separator / 5t For & Separator
53" For 86" Separator
, Piten Cons?._Joint With §" Tool . Pitch Const. Joint With §" Tool
m‘ l Edge P«mile ") j Edge Permitted { Typical )
£} ‘ |—_— ’/ :__—‘__—_'—|—_— £3
hi iy sre— b 2 — ) “
+ T F,
* y i » Z 1#'R Z
e 1
Flexible Flexible
Pavement “ Pavement "
& { L 6
y 4
1 Stabilized Subgrade Stabilized Subgrade
LONGITUDINAL SECTION (NOSE) TRANSVERSE SECTION
OPTION I

N3

TRANSVERSE SECTION

OPTION @I

TRAFFIC SEPARATOR

4'-0" 6'-0" or 8-6"
9" | .
4" For &' Separator :
§"' For 6' Separator

4" For 8-6" Separator

Expoansion Joint ( Typical )
(Preformed Filler & Hot Poured Segl)

M ' I |
" |

0

.
p
Cement Concrete
Povement

TRANSVERSE SECTION

TRAFFIC SEPARATOR

N—

2,3 0r 4-3"R

/ %

54" For 4’ Separator
For €' Separator
For 8-6"Separator

4-0", 60", Or 8™-6" |

= L

1 54" For 4" Separator
54" For &' Separator

Const. Joint With 4" Tool
Edge Permitted

6 | 14" 24"
I or 3-7%

O

©

Cons!. Joint With §

54" For 8- 6" Separator

osl To Bs Inciuded in The L

Too |
"."'_', Edge Permitted ( Typ :fal ) '\
v { o Ve ;
2r N 777 7
A J
X Flexible
:.I::::I:m \ e.l ) Pavement L
Yy y
4 ’)_ Stabitized Subgrode 4 Stabitized Subgrade 1
LONGITUDINAL SECTION (NOSE) TRANSVERSE SECTION
OPTION I
2,3'0r 9-3"R tow
|23 0r -3 R 4'0% 60" 0r 86
2| |67, 1-4" 24" No Extra Payment For Pavement
or 3-7° 6" "
6" Plus Friction Course 6"Plus Friction Course Or UpporLanr of
Loyer Of Structural Coam (Gf"mu) S"“"""" Course {53‘ Min.)
Pitch ’ 24%0c Pitch oy Of
{ Same As Abow)g ( Some As A /Mls (12 M:n, IG Max.)
'gI ¥ s | Separate Key In Lieu ¥ .
//// l Of Dowels ’L ‘-
7
YR irrrrrrrrrred -y rtrrrrr
Flexiblo ——6—3 / “Towm v Calr/ns o {m) T & /P
Povement ™) -
4 12" Min,, 18" Max. Dowe! Flexible Top Of Base Permitied) \ 4
" x 6" Stasl Dowsl (Typical )
J j I £ yoical ) ]
~Stabilized Subgrade

j

LONGITUDINAL SECTION ( NOSE)

“ lsmwma Subgrade

Contract Unit Price For Separator ﬂ

OPTION @I

TRANSVERSE SECTION

TYPE IZ CONCRETE TRAFFIC SEPARATOR

2', 3'0r 4-3"R
2" 1-10% 2"-10"
4" For 4' Separator Or 4~1
4§ For 6' Separator

3" For 86" Seporator

4" Expansion Joint

- —<l ( Preformed Filier & Hot Poured Seal) 4" For 8'-6" Separator .. «1
© "‘; © 4 ;
* L)
Cement Concrete §r Cement Concrete —7
Pavement A‘ Pavement 1

LONGITUDINAL SECTION ( NOSE )

TYPE X CONCRETE

NOTES

Separators Types I ond [W are o be used with flaxible pavement. Separators
Types I ond X are to be used with rigid pavement.

Either Option I or Option II may be used for Types I ond IW separators excep!
when a specific option is colled for in the plons.

Separators having widths other thon 4', 6' or 8'-6" shail be detailed in the plans as

special separators ond poid far under the contract unit price for either Concrets

4-0", 6-0" 0r 8-6"

4" For &' separator
4" For 6' Separator

“
h ' Expansion Ja!nl { Typicol ) ‘1

{ Preformed Filler & Hot Poured s.al)

TRAFFIC SEPA

|

Ad %,

$'r

TRANSVERSE SECTION

RATOR

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ROAD DESISN

TRAFFIC SEPARATORS

Nemas Outes Approved .,
Traffic Separator ( Special ) (' Wide } LF or ( Special (VW) SY. Dot & é hatll
Droun by HSD 981 Deputy Design Enginons, Roadwern
P 9/8t Revisien We Shost We. tadon Wo.
FHWA Approved: 9/23/82 87 I Of ! 302




Return

Iniet

Low Elev.

Return
Inlet Inlet //

Return ‘

Note: See General Note No. 3

NOTE

I8

Note: See General Note No.3

TYPICAL RETURN PROFILES
INCLUDING DETAIL SHOWING LOCATION OF INLETS ON RETURN

On normal intersections, profifes need not be included in the plans as the above lypicals
odequately present the desired configuration.

Faor maojor intersections, where extreme grades ore involved or where it is deemed necessary

to included profiles in order to present odequate design data; relurn profiles may be included in the plans.
Profile grades should be established that will aliow infets to be located outside the return whenever practical. Inlets
should be located to avoid conflict with pedestrian movement. Special care must be exercised to prevent conflict

with curb cut ramps for the physically handicapped. For information on curb cut ramps refer to Index No. 304

Grades of 0.2% or greater should be maintgined on sag profiles outside the inlet limits.

Return

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB RETURN PROFILES

Nomes Dates approved By
Deaignad
| xaned b .
Drowa by gty Design Enginesr, Rondwars
Chaced by Revition No. Shuet No. Index No.
FHW.A. Approved . 7/7/75 86 I of | 303




k Of Sidewalk Drop %

Wia |[W+a+iO"| x b
s']| o 5.8’ 58'] 5.0
6] 0 6.8 6.8 [60*»
7’| o 7.8’ 7.3 [6.5's =
g} 0 8.8 7.3'[6.5'¢
5' | 2.0 r.8' 78'| 50
5 las 8.3' 81| a8 Back Of Sidewak Projection Line
s' | 3.0 8.8’ 83'| 4.4’
s | 3.5 9.3 84l 4 Projaction Line For 2° Ollse!
|___6'-0" Curbd Transition | 3-0"OropCurb |  6-0" Curb Transition , 5 |40 98 551 28
T Top OF Curb Foce 4 5 | 45 10.3 87'f 34
Back Of Sidawalk -‘ / 50| 108 R E
) ~ 5 o 8 8.9 X 20
T ———— | | —— L b=x-(asi0")
= Gu""/ b= Distance from front edge of sidewalk Neither Drop Curd Nor

SECTION AA to back point of 12:1 siope. Romp Permilled

w * Back of sidewalk drop required for oll
Sidewalk (5'S1d.) sidewalk siopes.
| a b + » Back of sidewaik drop required for
Utility Strip sidewalk siopes 0.04 and part 0.02.
-
to 0.02(Min.) 0.01{Min.)
" 0.08(Max.} 0.04(Max.)
Drop Curb ( Curb & Gutter

Type F Shown)

a* O Not Less Than 2' OF Fulf Height Curb Adjacent To Ramp
And Within Crosswalk Limits
L B crosswatk widths And Configuration Vory; Must Conform To
x Troffic Design Standards.
| B 1
SECTION B8
Back Of Sidewalk Projection Line
Drop Curd Projection Line For 2' Olfsel
{On Existing Facilities Remove And
Reconstruct Curb Or Curb 8 Gutter} c I
For Payment See Generol Note 5 '
2' Curd Tmnshlan: ™
‘ 1y 1
[ L 1 X j) '
| — € Median
Ramp Siopes Shail Intersect At Centerline Of Median
5 Concrate Sidewalk On The 0.02 Rate When The Roadway Profile Gmdosl
= ..L. Ars Equal. The Siopes May Intersect Off The Centarline

For Variable Profile Grades Or To Accommodaie Other

i in The Median,; ) Sk Shall Not
o 1.1 mara " Howevers Slopes Shall 70 FOR ADDITIONAL LOCATION INFORMATION SEE SHEET 3 & 4 OF 4

Medion Cross Ramp ' EXAMPLE LOCATIONS

(Concrete Sidewalk,4") Siope varles
(0.02 Std.; 12:1 Max.)

Drop Curb (Curb & Guttar Type E Shown }

Roadway Pavement

IE ] T Y j SECTION CC
L STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
~J ROAD DESIGN
Curb Types AOr BOr c
Curb & Gutter Type E
{Curb & Gutter Type E Shown) PLAN CURB CUT RAMPS
PHYSICALLY HANDICAPPED *%
MEDIAN CROSS RAMP
Nemes Dues Approved By
onigred by
Drews by AWR /83 g‘- Tagaty Duaign Enpioaer, fnaivers
Checked by JVYG /83 Revision No. Shest Ne. tader Ne.
FHWA. Approved: I0/6 /83 87 lof 4 3 04




Sidewalk

Width in Feet

Ramp Curb Ramp Curb
r bl
enls)) \\zs
- 71~ I
Curb 'ype D or Curb/
&8 Gutler Type F (Curb
8 Gutter Type F 12" Crosswalk
Shown) 12" 6' Minimum Line (Typ.)
} Crosswalk
; Orop Curb

i (For Payment See
l General Note 5)

PLAN VIEW

WA/ ) 4

PICTORIAL VIEW

Sidewolk
Width In Feet

Type F (Curb & Gu_"er Type F

Curb Type O Or Curb & Gutter
Shown).

Sidewalk
Width Varies

Ramp Curb —

Ramp Curb %-l

12"Crosswalk
Line(Typ)

6’ Minimum
Crosswalk

PLAN VIEW

PICTORIAL VIEW

FOR TRANSVERSE PEDESTRIAN TRAFFIC SEE SHEETS [, 3 & 4 OF 4

RAMPS FOR LINEAR PEDESTRIAN TRAFFIC

6' Normal
Max. Slope I2.

6' Minimum
Crosswalk

PLAN VIEW

PICTORIAL VIEW

Type F (Curb & Gutter Type F

Curb Type D Or Curb 8 Gutter
Shown).

12" Crosswalk

Line (Typ)

l'i._‘

Varies

RAMP WITH INTEGRAL CAST CURB

<
Vories
! o Romp

RAMP WITH SEPARATELY CAST CURB
OPTIONAL RAMP CURB

GENERAL NOTES

Ramps locations are fo be coordinated with and in conformance
with crosswalk marking details as shown in the plans.

. If a curb ramp is located where pedestrians must walk across

the ramp, then it shall have flared sides; the maximum slope of
the flare shall be 12:1. See sheet | of 4.

Curb ramps with returned curbs may be used where pedestrians
would not normally walk across the ramp.

. Ramps shall have a tactile surface, textured 1o a depth not

exceeding § L' by use of a famp or roller fabricated with an
imprinting surface of either |"Mesh 0.250 wire cloth {piain weave,
conventional crimp), I3 # 6 expanded metal (standard) or 3 ib.
expanded metal grating.

. Romps to be constructed at ali locations shown in the plans

even when sidewalk is not constructed concurrently.

. Ramps to be paid for as follows :

Drop curb to be paid for under the contract unit price for
Conc. Curb (Type __ ), LF or Conc. Curb and Gutter ( Type__),
LF ( On existing facilities removal of curb or curb and gutfer
to be included in the cost of curb or curb and gutter.).

Ramp 1o be paid for under the contract unit price for
Concrete Sidewalk (__), SY. { On existing facilities removal
of sidewalk to be included in the cost of concrete sidewalk. ).
Cost of ramp curb to be included in cos! of romp.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB CUT RAMPS

PHYSICALLY HANDICAPPED

Mames Dates Approved By
Designed by f 2
Drawn by Daputy Dahgn Enginver, Roadwors
Chacked by Revinion No. Shast No. indwx Mo
FH.W.A. Approved . 2/8/79 87 2 of 4 304




a5e \ 35'R * Romp No! Permitted Within These Limits. ror sar e T
’ SIDEWALKS WITHOUT UTILITY STRIP e Qe Mok
40'R LOCATIONS WHERE CURB CUT RAMPS NOT PERMITTED :f..ﬁa:m:” === 1 304

90°

&
—
60° \

25'R

60°

DESIGNERS NOTES

L nmplocmmiobcsho' in the pians. The
shown ln'hucdl'oism‘zm
fotlocachuro cut ramps only for the ifed
rodii and skews shown; configurations fo suit ofher
Mmdsh-nmuﬂboaobpod Hy
locations where curb cut romps are

BodOfsumpcMLhc

X PmocﬂmLhoForZOM
ruu.wmwm

_ Note: Notations fo
33 \ alf configuro!
45° N\

I5'R

STATE OF FLORDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB CUT RAMPS

PHYSICALLY HANDICAPPED




90°

e N\

20'R

DESIGNERS NOTES

1. Romp locations ore o be shown in the plons. The
configurations shown in these detais are guidelines
for locating curb cut ramps only for the hmited
rodii and skews shown; configurations 1o suit other
rodii ond skews must be developed independently
1o determine locations where curb cut romps are

x Ramp Not Permitted Within These Limits. not permitted.

SIDEWALKS WITH UTILITY STRIP
LOCATIONS WHERE CURB CUT RAMPS NOT PERMITTED

/Back Of Sidewolk Projection Line
2

Projection Line For 2' Offset

* A\
Sidewak
’V% Utiity Strip
ull Height Curb Required
*
’—\ Note: Notations apply to
—y :% oll configurations.
45°

IS'R

STATE OF FLORDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CURB CUT RAMPS

PHYSICALLY HANDICAPPED

Nemem . Owes | Approved By

FD_”:.' DCB/KNM 9/86
frem .', - ,‘1‘,, , 9788 State Design Enginver, Rosdways
Crached by JVG/JBW 9/86 Rarvisian Ne. Shaet Mo indun No.
FHWA. Approved ([ / 7/ 86 87 40f4 304




Ploin Stesl Dowel Bar MIN. Puncture and push down

METAL CAPS FOR DOWEL BARS

Top of pavement- ﬁR
i q
5 i- Holes For *. Tie Bars
; by - {{— Holes For 3 Pins
-] 18 Ga. Painted Or Galvanized
! g“ " Metal Plate
> 3 Pin, Not Less Than i5"
T Long, 2'-6"0¢ i
" DEFORMED METAL PLATE
L |
2 T
Approx. 3*
Top Of Pavement -
k@"lnhlul * Saw Cut Or 4" Max. ‘ I
a Steel Tie Bary —i Formed Groove (Depth § to §D)
1 T
Q'{“ t-Approved Tie Bar Support {’—Amlclpund Break CI‘N

Subgrade !

Note: Slabs poured simultoneously. Tie bors may be inserted inthe plastic concrete
by means approved by the Engineer,

LONGITUDINAL LANE - TIE JOINT

b L
r % ¢ Approx. 3"
Top Of Pavament i _.1
l Steel Tie Buv\ I , [
o Keyed Joint ( See Detail And No'n)q Approved Tie Bar Support — c{m

=
Subgrade !

Note: The keyed joint may be formed by either the metal plate detailed above; by bolting
shaped timber to the side form ; or, by extrusion from slip- form paver. Alternate
keyway shape and tie bar detalls may be approved by the Engineer. Keyway not
required when the concrete pavement Is placed on an Econocrete Base.

LONGITUDINAL CONSTRUCTION JOINT

TSRS =
Plain Steel Dowel Bors/ )
Sheet Metal Bottom Strip For Expansion Joints Only Bend Up Against End Of

Pavement After Forms Are Removed

DOWEL BAR LAYOUT

Approved Dowe}
Support And
Spacer

|

M.ml Cap

TRANSVERSE EXPANSION JOINT

EXPANSION JOINTS TO BE PLACED AT JUNCTIONS WITH APPROACH S
AT STREET INTERSECTIONS AND OTHER LOCATIONS INDICATED IN DETNL PLANS.

L

Plain Steel Dowel Bar (Coat And

Section 350 Of The Std. Specs.

Lubricate in Accordance With \
)

TRANSVERSE CONTRACTION JOINT, VIBRO CAST METHOD

g

NOTE

R . Preformed Joint Filter (Punch Clean Holes H;
Greater Than Bar Diameter)
Plain Steel Dowel Bar (Cogt And Lubricate In
Accordance With Section 350 Of The Std. Specs.)

Sheet Matal Bottom Sfrlp in Accordance With
Section 931 Of The Standard Specifications

For joint dimensions see Sheet 2 of 4.

) |
| )
Plgin Steel Dowel Bar (Coat And

Lubricate In Accordance With
Section 350 Of The Std. Specs.)

T — L
Subgrad

BUTT CONSTRUCTION JOINT TO BE USED
AT DISCONTINUANCES OF WORK

L -

—— 5 j

I
Plain Steel Dowe! Bar (Coat And ‘

Lubricate in Accordance With
Section 350 Of The Std. Specs. )

YT

Ponmg an

( Depfh

Anticipated Break ol

A4

( . "Max. Thickness )

TSR THENEWS |

Eo DRI
Subgrade

‘_C } tnitiat Cut(Depth § to} D)

D
/

Anticipated Break o

Subgrade

TRANSVERSE CONTRACTION JOINT, SAWED METHOD

Transverse Contraction Joints To Be Spaced Af Maximum 20'And Dowels Required At All Transverse Contraction Joints Unless Otherwise Noled In Plans.

TIE BAR SPACING WITH MAXIMUM
DISTANCE TO FREE EDGE 12’
Pavement Moximum Spocing
Thickness [ No.4 Bars No.5 Bars
"D" Length 25" | Length 30"
6" ag" 48"
7" 45" 48"
8" 40" 48"
9" 35" 48"
{0 32" 48"
" 29" 45"
12" 26" 41"

DOWELS (LENGTH (8")
. TATE OF FLORIDA DEPARTMENT OF TRANSPOI T101
Povemem J’h»ckness Diameter i l ROAD DESI’(‘EN TN
"D
6" *" B
7" B T CONCRETE PAVEMENT JOINTS
Bu A In
9" 1%" T Nomet Cover Approved By
10" I{' Do gres bv}
" 1L 0veen by HW as57 iy Guirgn Evgemt, ootvars
12" T:i Cheched by l HEC 8/57 Shaet No Ingen No.
£ Fw %A Approved 10/7/80 L4 lof4 305




BACKER ROD BOND BREAKER
({ CONCRETE - CONCRETE JOINTS )
JOINT DIMENSIONS ( INCHES )

SEALANT MINIMUM | BACKER ROD
p Saw Cut Or Formed Joint JOINT BEAD BACKER ROD JOINT PLACEMENT
Sow Cut Or Formed Joint " Min, §" Max. Joint Width WIDTH | THICKNESS | DIAMETER DEPTH DEPTH
w 4 3
§'to {»"\{ $'r 4 ~ §'10 f”\t i 7 i ! %
' i i ] ki [
‘I‘ ”_ b Q, ? Y TA.' &, —
i Hot Poured Sealant :7 T ,%” Pref i Bead ﬂj - Joint Sealent Material To Be £ $ i 4 ¢
Z Comprree:sr;::dsfc/:mmmc Backer Rod P""’"L’"’ Depth. As Specified In The Plans § A i ' k
- int
Tt;p: ia;g)ﬁ reaker - nt Dep — Backer Rod Bond Breaker i i " ! ; Z
i 4 1 '
Existing Joint Or Crack -~ Saw Cut Or Parting Strip - Saw (’,‘uf& Parting Strip ; f 4 2 3
4 10§D (D= Conc. Pavt. Thick.) 4 10 $D ( D=Conc. Pavt. Thick.) 3 ; P ]
Not Required For Construction Joints ) Not Required For Construction Joints ! * %

L

Or Existing Joints Or Cracks. Unless otherwise indicated on the plans the joint width
for new construction will be } fgr construction joints
not requiring the initial sawcut, §'" for ail other joints.

Note: Dimension w will be shown in the pians or
established by the Engineer based on field For rehabilitation projects the joint width will be shown
conditions. Dimension d will be constructed on the plans or blished by the Engi based on
field conditions.

so that the shape factor ¥ has a maximum
value of 2.0 and a minimum vaiue of 1.0.

FOR NEW AND REHABILITATION PROJECTS

FOR REHABILITATION PROJECTS FOR NEW PROJECTS
PREFORMED ELASTOMERIC COMPRESSION SEAL BACKER ROD BOND BREAKER

TAPE BOND BREAKER
CONCRETE - CONCRETE JOINTS

d xw-'}" Unless Specified Otherwise In The Plans d=w=3"Unless Specified Otherwise in The Plans
"o 40 oW Saw Cut Joint “10 4" w Saw Cut Joint
° Concrete Pavement \{
Concrefe Pavement \1 Asphalt Shoulder Povement ~ | Asphalt Shoulder Pavement

|
jL_:D N ..! '~ Hot Pour Sealant
™~ Hot Pour Sealant

~~ Tape Bond Breoker
(w+ f" )

\Backor Rod Bond Breaker

BACKER ROD BOND BREAKER TAPE BOND BREAKER
FOR NEW AND REHABILITATION PROJECTS

EITHER TAPE OR BACKER ROD BOND BREAKER REQUIRED
SHOULDER MUST BE REPAIRED IF PROPER JOINT SHAPE

CAN NOT BE ATTAINED
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE - ASPHALT SHOULDER JOINTS ok peoen

CONCRETE PAVEMENT JOINTS

JOINT SEAL DIMENSIONS S R

Dncred by | WNL 3/86
fshenlied HSD | _2/86 Stets Danign Enginoar, Rewdways
Chuched by V6 i 5/86 | Revsn Nor oot e

T
F WA, Approved: /1 /7 /86 87 2of 4 3 05




Joint Fitler

8
=

Expansion Cap
{Coat And Lubricate Bar in
Accordance With Section 350

.

Of The Standord Specifications ).

. 12" N i2° o

I

n.l =

~a |
!
hosa

0. 3 Gu Spacer Bar (Top & Bottom, Both Sides)
No. 3 Ga. Filler Support Tie B

| )

Lif ( B i 1
No. 3 Ga. Center Spacer Bar
n
» No.7 Ga. Tie Wire, Cut At Field
After Staking
]
L I L

I
A 7
TOP VIEW

See Standard Dowel —

-
4 "{l No. 3 Ga. Filter Support Wire SL

A___©O Q

v T i

No 3 Ga. Leg

1

=

SECTION BB

o

Preformed
Joint Filier

2
M See Joint Details ‘L

SECTION AA
EXPANSION ASSEMBLY
WADY

Y

Joint Fitler ; ||

Expansion Cap

{Coat And Lubricats Bar In
Accordance With Section 350
Of The Standard Specifications)

L

|

oL

a-!

TOP VIEW !

I
|

g

No.4 Ga For 7, 8, 9"Pav't Thickness
No.5 Ga. For 6" Pav't

L A me‘,\ﬂ/\

SECTION BB

Preformed Joint Filler "1 f“?&a‘e Joint Details

1

SECTION AA

EXPANSION ASSEMBLY
FLORIDA STEEL CORPORATION

DOWEL ASSEMBLIES FOR EXPANSION AND CONTRACTION

(@

RNa 3 Ga = Na.?de

[-m

|y
[ )]
[ I

INDUSTRIES,

= A
TOP VIEW
— 1
£ Q.
SECTION BB
k LI |
%Su Joint Details -Eu__
L O ¥

I

SECTION AA °

CONTRACTION ASSEMBLY
INC.

12" 12

IAj

\No.4 Ga. For \
789" Pav't
No.5 Ga. For
6"Pav't.

A

1C

b
(.
b
A
—
~N

U,

TOP VIEW

LA

SECTION BB

See Joint Derm/sT-”"
B |

.«.——

L Z Vo

SECTION AA
CONTRACTION ASSEMBLY

Lane Width

NN

v = = ¥ ¥
See Standard Dows! ION
8ar Layout SECT. 88
i of Dowals ® 12" Centers
(Typ.)| (Typ )
A
2 Filler Support Tie Bars—_ __1 a
jVa—p j v anpm vV
T | o

AN AN (
5 G Weld

(Typ)

N A Joint Filler

y.

e

A7

VAN

Filler Support ires—" Iﬁ"\.

Dowe! Bor Slnn—/

T S jomiond End Cane

TOP VIEW

zéﬁiz‘g\*-j

\Staklng Pin

1" ( Approx. 30° Pitch)

Staking Pin
O Gauge {0.306"%)

ngle Point Optional

See Joint Details
Praformed Joint Filler g i

See Dowe! Requirements—._ _|

0.243" Fitler Support Wir
| ™

PR, T

—

Approx. 2%

j&e Dowel Requirements

0.2625" Top Spacer Bor.
0.2625" Leg Chairs

306" Spacer Bars

207" Tie Bar—"
fEtat
m
) o ] __—Subbase Staking Pin

)2625"Bottom Spacer Bor

SECTION AA

Vo

EXPANSION AND CONTRACTION ASSEMBLY *

* Expansion assembly is illustrated. For contraction assembly
omit exponsion joint material, center spacer bars, filler
support wires, support tie bars and dowel bar sleeves.

THE DAYTON SURE GRIP AND SHORE COMPANY

JOINTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

CONCRETE PAVEMENT JOINTS

| _ Nemes_ _ Ostes | Approved By
Desgmed by UC W
Drawn by JAD 9/81 Deputy Devign Enpinesr, Reodwers
Choched by JVG  9/Bf Ravision Ho. |  Shest Wo. Index W
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e ,, | i Focef 51
- . — - ~+ -3 Inside face of Ship Form 12.5'MAX (EXCEPT TRANSITIONS AT BRIDGE ENDS) .
3 12 g9’-0 /e 3 . = _ __SEALER ___ 1"
) Guide Bar fostened to form - e 1__{ | 3
Y Plastic Insert CONST. ALT.LONGITUDINAL JOINTS WITH TIE BARS SR T 13 SLQPE
DOWELS WELOED ALTERNATELY Hook B°H7 T S S l | o ! 2 W e AL
. 7O T8 SPACER BAS A Hex Bolt —= — = _—F P %0 sy 2
: C NST. KEYED LONGITUDINAL o ~0QID b
a\:\ o) /o) O v/o — Vi JOINT(TiE bARSOMnTTFD)L .".|°‘_3.,7SDI : P
3 \ / I\ [\ ] \pesesron ceco /'\ Threoded Sleeve TYPICAL SECTION FOR ‘
\NETrD e a—— Guide Bor fostered %o fo-r MULTI-LANE CONSTRUCTION DETAIL OF KEYED JOINT
Geizie o 700 Soactiatre
AFTER STAKING. See note below | ﬁ E I
E % /,71150 LONGITUDINAL JOINTS
T LLEVATION OF coxvrngZag; m;x:/vsxo/v JOINT ALTERNATE KEYWAY AND TIE BAR o b1 i wmeokerosons ' % 1\ ransvenseoomso
v, U/, 1 A b T1ED LoNGIT ! T EXPANSION JOINT
F o+ ~ A L + —
) IS Tonndt FEEET T
@‘v &' g 7 . i Y "$'$':;‘ﬁiw? Hr g
N = s R R A e F o F et edor de e
Y H ~7/A3-1 ) . Yo . ’g '+0:v|:++04¢+4+‘+i"#$ + 44+ o :E,}‘}I:'j Lt *“Tu ..: “%:’j
3065 DIAL* $GA) SPACER BARS WELDED 79 s’iijr A ) S P R S it ¥ it‘ ) a0 A I+
AL TERNATE DOWELS (SAME DOWEL & g:mmmx{onl‘[ v \ T ¥ 1 aanat as s T i
o AR SIOE AS FRAME /S WELDED) -f— lfr A | H L + - 4 N :F t £ ZTRANSVERSE DOWELED
EXPANSION CAPS PLACED [ TRANSVERSE T 11 - \ CONTRACTION JOINT
R N oy y wﬁsx I ; — a conTRReTn & Y 1t 1 [ unmiep kevep voINT _;t%ﬁ_ UNTIED KEYED JOINT
N ‘ WWWIM 8 Y UOINTS Tt Ei*. ;E 1] -TRANSVERSE CONTRACTION
v \v” % q ..j{é"‘ | Ty I T JOINTS
= i . 70 — 1 .
[/8—*1‘ JOINT LAYOUT AT THRU JOINT LAYOUT AT"T" OR
N
_ UL | = DETAIL FOR STEEL HOOK BOLT ASSEMBLY INTERSECTION OFFSET INTERSECTION
B T A e T A e GENERAL NQTES
ol s.f‘cy,nser+ shall be rermoved. The ~emrcie =, | LONGITUDINAL JOINTS WILL NOT BE REQUIRED FOR SINGLE LANE
- || _ H portion of the hook bolt assembly sha!’ be ins*z''ec PAVEMENT 16° OR LESS IN WIDTH -
= = %‘_ M immediately orior to slacing of concre'e ' tre 2. When pavement width n itates fi G .
=; ] = ) 7 7 adjacent 1are. normaii be e necessitates five or more longitudinal joints which would
’ I__. T rx re ';Ie R g:‘o‘vnde one or more united b_ut_ ke_yed joints. No joint shall be tied
SXANSION T EILLER %" 3 ARRAN(_.‘,O e than from a free edge or free joint including tied rigid shoulders.
B SO, Jo ST SOV S
Bran 4 ALL MANHOLES,METER BOXES AND OTHER PROJECTIONS INTO THE
TYPE B UNIT 'P‘I;\{I_EE%'EANJ SHALL BE BOXED-IN WITH %4"PREFORMED EXPANSION JOINT

DETAIL OF JOINT ARRANGEMENT

EXPANS/ION CAFR 7

—
/8" / /8"
5 =N —
/f 4 E /4 A 2 (W 4 P W |
T T
225"DIA (24 26250 (2 wa

STAKE - & FER OVNIT gg‘f’;fs%g a4

(3 £ACH S/DE)

SECTION THROUGH EXFPANSION JOINT UNIT SECTION THROUCH CONTRACTION JOINT UN/T

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

RESISTAMCE MELD
2625°DIA ("2 GA)
EXPANSION AND CONTRACTION JOINT DOWEL ASSEMBLY CONCRETE PAVEMENT JOINTS

28 K ALTERNATE
Nomed Dates A d B
IRONCO MFG. CO. INC. s pprovad By
Drowa by | LMF 6/75 “QL ‘g Dasiyn Enpomeer, Rocirrs

HELENA, AL
(Formerly Hugensmith Materials, Inc. Petham, AL) Coecaed by | SFA 6775 | v Wo | Sheet W T .
FH.W.A. Approved  10/7/80 86 4o0f4 305
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DETAIL SHOWING RIGID SHOULDER PAVEMENT

NOTE: Rigid shoulder pavement shall be concrete or
econocrete as called for in the plans.

Compression Seal

- S Qnof_Moml;S.fr}p
e . v

» » 3 -
. A . (S

DETAIL SHOWING SHEET METAL STRIP

NOTE. Immediately prior to placing the seal, the
Joint shall be thoroughly cleaned of all
foreign material. Immediately after the seal

is placed, sheet metal strip shall be bentup
against the pavement edge.

The sheet metal strip sholl be a minimum 16
gage steel, 12" wide and shali be gaivonized in
in occordance with ASTM A-526, Coating
Designation G 90.

GENERAL NOTES
L

Pay quantity of expansion joint to be calculated
across pavement ot ri

ght angles to the centerline
of the roadway p ent. Shoulder p t
Joints included.

For additional detoils see index No. 305.
The § of roadway and the § of bridge do not
necesSarily coincide. Prior 10 the placement of the
expansion joint, the § of the roadway pavement
shall be determined.

“n

40’ 20' Approoch Siab |
length varies —I
\ "/‘{,,——Shoulder ] Pavement—Y- )
At A VD Skew varies
LAy VAR (See Approach M
VALY \ \ W) Slab Details) Bridge
_ i ! [ 4 Roadwa\y - \‘ , \‘ \
W n
Y VL€ Expansion & L A6
5=\ ¥ Joint L5
‘l ‘\ —.l\x ‘\ \
Q\Sho Idor Pavement L \Mac;sion Joint \(Oonsoo "l:fl';m Joint
ulde \ Pav o we,
al \ [EN \
fai V4 AN
& Either Alignment Pormmod)

PLAN

Concrete pavement not deducted from
roadway or shoulds t iti

Compression seal, shQ;' metal si;ip ond
reinforced subsiab to be paid for under the

contract unit price for Bridge Approach
Expansion Joint, L.F.

[ome o N

A Expansion Joinls Shall Be Construcled Paralled To The Existing

Transverse Pavemen! Joints On Rehabilitation Projecls, And Parailel
To The Standard Transverse Pavemen! Joinls Shown In The Plans

For New Construction. Typically Joints Will Be Perpendicular To
The Centerline Or Skewed 6/ As Shown.

Tool to % Rodius

o 24 /w grind %" fillet
N~Conc. Pav't_ ) P/—-——<
N To Brid, T
- Sheet Metal strip )\ S| ToBridge
Bars C : 7 r
—v v v - L- Oyw L — Subslab \ ’
Bars D ) I‘é'
# Class I Concrete ~  14%"
S0 Seal dimension, p z n c
- smoo plus 2" inch olychloroprene Compression
REINFORCING _ STEEL * 5:7;;51’:.%'%0:&” d.lszalbr:” Seal installed as per Manufacturers
Mark  Size Spac No. Feq. Lot white pigmented Curing compound Specitications.
c 5 6" vories - ly app ly
D 5 6" 9 w-4 prior to placing pavement.

SECTION A A
THROUGH EXPANSION JOINT

I
==k

SECTION THRU SEALS

Either of the three Seals shown may be used

COMPRESSION SEAL DETAIL
NOTE . All contacting surfaces between the compression

seal and Concrete shall be thoroughly coated with
a lubricating adhesive.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIN

BRIDGE APPROACH EXPANSION JOINT
CONCRETE PAVEMENT

Nemas

Dotes Approved By
Onnigasd by

A

Ouputy Oveign Enginows, Mnedways

Shest Wb ] 31-0 ‘6

Orwm by LMF

SFA

6/73
6/75
FHWA. Approved . 8/i6/77
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L AdALL

GENERAL NOTES

The illustrated applications for gugrdrail are standard requirements. Length of advancement shall be
established by Figure | for all installations incorporating the Stondard Flare Detail P; however
length of advancement shall not be less than 62.5 feet or other approach lengths shown

by detail on this index.

. One panel equals 12.5 feet. Post spacings shall be 6-3" t that a reduced ing of 3" If shail be

used for transitions to anchorages ot rigid structures such as bridges ( See Dcrcul J )

At hazards where the face of guardrail is offset from the hazord less than the desirable 4 foot minimum,
a 2 foot minimum offset may be used with reduced post spacing extending over the length of the hazard
plus one panel of approach rail. For an offsel less than 2 feet, a special detail should be submitted to
the State Design Engineer, Roodways for approvol.

. In addition to use at conventional roadside hazards, guardrail will be required where fill slopes exceed

3:1,except that where fill heights are less than & feet guardrail may be omitted ( regardiess of fill siope )
unless in the opinion of the Engineer its use is deemed necessary due to other roadside features.

Straight rail sections may be used for all radii of 125 feet or greater. For radii less than 125 feet the

rail must be fabricated to fit,

. Corrugated sheet steel beams, end shoes, end sections and back-up plarcs shall conform to the current

requirements of AASHTO MIBO Class A (12 g:) Type 2 (zinc) ti guardrail el ts will
not be permitted unless specifically called forin plans.

Permissible post and offset block combinations are tabulated on sheet 10 of 13,

Where necessary to enlarge or add holes to galvanized guardrail, the work will be done by drilling

or reaming. Domaged galvanized guardrail will be metalized in accordance with Sections 562 and 97! of
the Stondard Specifications. No burning of holes will be permitted.

Guardrail reflectors shall be the same colors as the pavement siriping edge lines.

. Crash cushions may be required in lieu of or in conjunction with guardrail at locations where space does not permit

Clsar Distonce Line
Or Back Of Mazard

Design
Speed
(mph) Length Of Advancement, F1. (X)
50-~70 = |3(D-d}
45 Or Less *16(D-d)
Note: For minirnum length of advancement see General Note No. |.

development of sufficient guordrail length, offset or crashworthiness at terminals. On high speed facilities ( 50 mph or greater )

crash cushions shall be constructed at Type I end horages iocated in the dian within the clear zone.

. Median guardrail for bridges located on divided roadways shall be constructed the same as outer roadway

guardraif under the foilowing conditions :
{a) Medians of uniform width that are occupied by other transportation and joint use facilities.
(b) Medians of uniform or variable widths with independent vertical alignments not suited to normal
median guardrail installations.
{c) Medians of bifurcated roadways.

. Any guardrail with existing concrete posts that is being reset under a construction contract shall be reset using

wood or steel posts.

. All guardrail Is, end ions and special end shoes shall be lapped in the direction of traffic.
. Guardrail mounting height of |'= 9" to center of W beam ond I'-6" to lower post bolt in thrie beam is critical and

shait be attained in all cases.

. Guardrail connections to existing bridges shall be in accordance with this index ond Index No. 401,

s
0,
Extended /;
Hazard X ( Length Of Advancement } Fi.
— 7 I Beginning Of Guardroil Need
~—_ De, { No. 2 Breakaway Post )
Hazard ~~Lartury Ling
-5 ~—— , Standord Flare ,
a — I | End Anchoroge Type IX
‘L__‘\,a)é
1) B 2 8 8 A 8 2R 8 AR \[
7 o T
Face Of Guardrail T
Edge Of Travel Lane—/ Point Of Deparlure/

<3

Note: Guardrail length of need is length of advancement plus
length of guardrail needed for hazard or hazardous orea
as shown on other details of this index.

Equation Variables :

D=

d=

Distance in feet from near edge of the near approach travel lane to back of hazard or cleor zone
width whichever is lesser. For left side hazards and clear zones on two-way undivided
facilities O is measured from the inside edge of the near approach travel lane.

Distance in feet from the near edge of the near approach travel lane to the face of guardrail

at the No. 2 breakaway post. For left side hozards and clear zones on two-way undivided facilities
d is measured from the inside edge of the near approach travel lone. See Standard Flare - Detail P
for additional information.

LENGTH OF ADVANCEMENT
Figure |

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIIN

GUARDRAIL

Momes Dotes Approved By

Dosigned iy gb

Brewe by HSD 8/83 Btase Dovga Enginsec, Rusdwmye

Cheches W] V6 8/83 f Sevisise Ne | Shest Mo | laten W,
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*‘6 Varies + 2 Panels _Standard Flare I
|

Min. I

/
I
End Anchorage Type IL | End Anchorage Type IT — .

Hazord .
I 4" Min. M
Flared End Section e E\ ] )] B | A __ B g |e_._. . Standard Flare R 2 Ponels 1 varies

2 Panels Standard Flare

i

Shouder Line— | !
i Ena Anchorage Type I¥ ‘ End Anchoroge Type IV
Edge Of Pavemem/ @\ i
<= —a___ g 4" Min.
A g BB 3 A__p_ 8 8 B B
Median Shouider Line —
Edge Of Pavement—" :
Edge Of Pavernenl\ Edge Of Pavement d>
Shoulder Lme\< Shoulder Line~ 3
T — 7T 7T T S 0 L |} LN || i L] g ] ]
] L] d \ ;
4 Min. \L Ftared End Section ! . 4 Mm [
|
1 End Anchorage Type T Hazord \E"'J Anchorage Type IT End Anchorage Type IV ‘ | End Anchorage Type TN
D Standord Fiare 2 Panels. ‘ vg,,es Note: See General Notes Nos. 1,2, 3, and 4. — Standard Flare L 2 Panels Varies \ 2 Panels ! Standard Flare
™ See Detoils K and L for guardrail offsels. ' —‘ I !
See Uetail P for standcrd flare.
For urban curb and gutter sections that require shielding
DI VIDED ROADWAY - DE TAIL B from hazords see concrete barrier wall index No. 4i0. UND/ VIDED ROAD WAY - DETAIL C

GUARDRAIL APPLICATION FOR ROADSIDE HAZARDS

6" | Varies _|_1I Panel _| 4 Panels Min. ]
| Varies ;1 Panel | _ _4 _Panels Min. | M,-,,.l’ !
- Edge Of Pavement i | Edge Of Pavement—_ <— [
—_ — e — LSM—IML_'M —_—— e —— Flared End Section ‘ [
End Anchoroge Type I T T T T T T \:E_ — __ Shoulder Line—, - -
With Buffer End Section 125'R: 10:1 Toper Rate 4 Min— 7 :

See General Notes Nos. I0& . }

¥ J0:1 Taper Rate For Design Speeds Under 50 mph

s 187'R. 151 Taper Rate . 9
o ois N25'R: 101 Taper Rate N\'\H\ ’—|o D'_;s 1 £nd Anchorcge Type 1t 125'R. 10:1 Taper Rate 57:1/1 A;S?;’;f %?J’?fo.-on
j 187°R: 151 Taper Rate N £na Ancrorage Type I ?le?'ﬁ‘.‘ 151 Taper Rate L See Ceneral Note Nos. 108 1.
' with Buffer End Section £End Anchorage Type IT - 1
o J i A A8 4.8 A B A A o See General Notes Nos. 108 11. 9o e d Téo—rE
t Shosider Line—" : ] Flored End Section —=. e
‘ ! Shoulder Line
Edge Of Pavement ./ i ‘:I_\> % 10:1 Taper Rate For Design Speeds Under 50 mph
l 5.1 Taper Rate For Design Speeds S50 mph And Greater Edge Of Pavement. C:,
1

!
4 Ponels Min. | ! Panel I Varies
[ 1

15:1 Taper Rate For Design Speeds SOmph And Greater
l_
Note: See General Notes Nos. 1,2, 3 and i1.
OPPOSING TRAFFIC- DETAIL D P onban surtsond 2urie sections 107 require ONE-WAY TRAFFIC-DETAIL G

g
from hazards see concrete barrier wail index No. 410,

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

GUARDRAIL APPLICATION FOR MEDIAN AND GORE HAZARDS
GUARDRAIL

Moy o Approved By
Onsignad -

. cc AL
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Guardrail Not Required Except Where Siope

Exceeds 3./ Or Other Hazards Are Present Instailgtion For Bridge End Harard Only
Approach Pos'n "
Vories ] 4 Paneis 6 Spaces @ 31} 2 Ponels Standord_Flare
‘¢ M { Speciol Blocks
6'( Min. ) As Required ) —}
'nd Anchor End Anchoroge Type IW
n i : . 5,,,'41 9% End Of Hozard 9e ' ~
stallation When Other Horxards Are Present Instaliotion For Bridge End MHazard Only 8 H " R n
Fiared End Section = & i 8 ] a ) 5 | | 44%Fn n B A
Standard Flare | Vories 4 Ponels Approach Posts 2 Poanels L Standard Flare —_ I — | AL —_— e
fsi:‘c';’l’s?of;f ~ N approach Stab } 4‘ Bridge Ruil Projection
End Anchorage T w
o (! orage Type - As Required } End Anchorage Type IV \ Bridge
1 2 a g R " a a }' Approach Slab
a3 e ffAfa AR
~N[ - 1 Ll <: Bridge Ruoil Projection — I i 1
Approach Siab {4
Bridr For Median Guardrail See Sheets 4 of 13 8 5 of I3 And General Note |1
Bridge Rail Projection —_ 7 ey = 4 | Aperoach Slab . 1| ;
— — T TT—T———— 4L
(ﬂ’!’f ] g i L) q v v vl il 7——“’ - ‘B—hh")D Approach Slob 5 idge
ul
Approach Posts |:> y ,
End Anchorage Type IX 16 Spoces @ 31§ End Anchorage Type IZ Bridge Rail Projection ] . {4 | aporoach siab _ Ftared End Section
Stondord Flore Varies 4 Panels { Sp 'cml‘B/ochs 2 _Poneis Stondard Fiare \ N; NJ Nl ‘
As Required ) ———— — E— ——— ——— ——— v v — —— — _—

Instal,

Iation When Other Hazards Are Present

Stondard Flore

For Bridge End Hazard Only

UNDIVIDED ROADWAY -DETAIL H

/End Anchorage Type I¥

Mﬂ_nn

T 7 T % T ¢ ¢ U7 o

\End Anchorage Type IV

Standard Fiare Varies 4 Ponels

Installation When Other Hazards Are Present

<

Approach Posts "
6 Spaces® 31§
{ Special Blocks

1] || LR U/UI

End Anchorage Type IL
End Of Hazard
6'( Min.}

4 _Panels 1 Vories

As Reguired )

=
Guardrail Not Required Except Where Siope
Exceeds 3.1 Or Other Harords Are Present

DIVIDED ROADWAY - DETAIL I

Note: See General Notes Nos. land 2. See Detaiis J and N For Connections To Bridges

GUARDRAIL APPLICATIONS FOR BRIDGES WITH FULL WIDTH SHOULDERS

Projection Of Normal /—‘
Shouider Line

Bridge Rail Projection
See Detail K And Standard Flare Detoil
Bridge Rail Projection

Projection Of Normal
Shoulder Line

\End Anchorage Type IV

2.50"

6.25"
J— i Wing Post Wing Post

Guardrail Not Required Except Where Slope Exceeds 3:/ Or Other Hazords Are Present ™ U -I 7‘,"
0.16
|
Varies | Varies { 4 Panels Minimum For 2' Offset } o 6.25 6.26'
! Vories { 4 Panels Minimum For 2' Offset ) =
1 _— 4
\No Ponel(s) Required In Absence Of Other Hazards 6" (Min.) End Of Hazord
Varies To Meet Need When Other Hazords Are Present 1 Panel ( See Detail W) 125' RADIAL PANEL
o qm ‘R 1001 ight Wi 1
Approach Posts - 6 Spaces @ 3 - If End Anchorage Type O ;gg': : Ilgl ;:z: :::: g g:::::hll :::: :::r
( Special Blocks As Required } Flored End / l 1 Straight For Radial Wing Post 12.50'
Section — g B 1 A A g i A | a g a a " |
) S ———— g A8 _ g8 P 625’
1 Panel ( See Detoil W ) Projection Of Normal — L . | e
125'R: 10:1 Taper Rote 8 Straight Wing Post Shoulider Line IO:'I For Design Speeds Under 50 mph { Wing Post Wing Post
187'R: I15:1 Toper Rate 8 Stroight Wing Post Brid . [ 15:1 For Design Speeds 50 mph And Greater |
. : - Ige Roil Projection
l 1 Straight For Radial Wing Post . Offset L - 7 "
B A3 A3 8B R g See Detoil K <3 | Aperoach Stab Exist. Bridge 4 o . .| 73
A8 8 g g 28 8 J 3 :
L 22 =isiS | 9| 6.25
10:1 For Design Speeds Under 50 mph
15:1 For Design Speeds 50 mph And Greater
Offset Approach Siab - - I
orreer Exist Brid // For Median Guardrail See Sheets 4 of I3 8 50f13 And General Note || 187" RADIAL PANEL
se xist. Bridge 4 e I
™\ [ 10:1 For Dasion spesds under 50 moh RADIAL PANELS ADJOINING BRIDGE
15:1 For Design Speeds 50 mph And Greater DE A IL W
—_ { ] T '3
T T T T T T ;| v | L] L] See Detail K And Standord Flare Detail C:> Approach Slob Exist. Bridge /
1 l | Panel { See Dstail W ) s Bridge Rail Projecti Offset
125'R: 10:| Taper Rate 8 Straight Wing Post ri rojection .
187'R: 15:1 Taper Rate & Stroight Wing Post Projection Of Normal E 10:1 For Design Speeds Under 50 mph
Stroight For Radial Wing Post Shouider Line : _ 15:1 For Design Speeds 50 mph And Greoter .
- T - | ] L} 1]

Standord Flare

I
Approach Post- 6 Spaces © 3- 14"
{ Special Blocks As Required )

No Panel(s) Required In Absence Of Other Hozords
Varies To Meet Need When Other Hazards Are Fresent

4

Varies { 4 Panels Minimum For 2' Offset )

i

(r ¥ L]
End Anchorage Type I¥

Standard Flare

}"TT N 1 Ponet ( See Detail W )
No Panei(s) Required In Absence Of Other Hazords

‘R:15:1 + oy
Varies To Meet Need When Other Hozards Are Present 187 R: 15:1 Toper Rate 8 S|

Stroight For Radial Wing Post

I Varies ( 4 Panels Minimum For 2' Offset }
e

Approach Post- 6 Spacesd 3'
[~ ( Special Blocks As Required )

Y HfY U
les' R: 10:1 Taper Rate & Straight Wing Pos!

0ight Wing Post

- 15

STATE OF FLORIOA OEPARTMENT OF TRANSPORYATION
ROAD DESISN

GUARDRAIL

UNDIVIDED ROADWAY - DETAIL S DIVIDED ROADWAY -DETAIL T — T .
Note: See General Note No. 2. See Detoils J and N For Connections To Bridges. Do by HSD 8/83 a— — Eaginenr , :-:-:
GUARDRAIL APPLICATIONS FOR EXISTING BRIDGES WITH LESS THAN FULL WIDTH SHOULDERS —== ‘:'”: pyr s | 30r13] 400




Bridge

6’ or 10" Shoulder (S1d.)

Concrete Borrier Woll Or
Suordrail in Accordence With
And incivded In Bridge Pians

Bridge

6" or iU/ Shoulder { Std. )

i25'R: 10t Taper Rate
187°R: 15:1 Taper Rate

{ Ses Detoil w )

Concrete Borrier Weil Or
Guordroil In Accordonce With
And Included in Bridge Plans

Bridge

-
12 Panels (150') For 10’ Bridge Shoulders
L 14 Panels (175') For 6’ Bridge Shoulders _Lio'ain. | 50 Min. |
I <::
Approach Siab I /Edoc Of Pavement
| ——— Approach Posts & Spaces @ 3~ 1§" .
Special Blocks As Required | Omit_Beam N
1 Panel ‘ )
/Shouldor Line
- : —
g ) Extended Shoulder Misc. Asph. Pavt. To Suit
187 4 T T 7 ey . . s , ' Not Stesper Than 10:1 _—~ Shouider Tnatmom/ o —<5m (der Transition
{ See Detoit W ) ¥y _ ¥ 5 T / o s
Extended Shouider Line LN S /7 |- —Slops Vories .
=] IS Y

-~ Stope varies -

/Slopc Varies -~

Anchoroge Type I
{ Without Parabalic Curve). —_—

o

—Slope Vories —

Shoulder Line—"

MEDIANS 50 FEET OR GREATER

Edge Of Pavement—

=

Approoch Siob . -
For Guoardroil Lengths See Table Below 1 10" Min. 50" Min. |
Appraaclé’Pom ‘6 SR?:’: .2 3-"
Special Blocks As i
! <
Edge Of Pavement
il
I Panel
7 _—m-_IF_D'—'sTlri_sb_h_____* - ————————-——;——ﬂm’b———
g g .1 For Design Speeds Under 50 m . 1. To Suit
15:1 For Design Speeds 50 mph ‘And Greater E J Misc. Asph. Pavt. i —< »
Flored i Shoulder Treatment —_— Shouider Transition
£na s.c.m,% R A
Back Rail - l oy Medi
T 74,_ — Medion ian ,
AL AL K l —f i e} (Greoter Thon 30" And
- Less Than 50')

i K
Extended snmN

Uniform Siope _/

e

N End Anchorage Type I
With Butfer End Section
Note: See Generol Notes Nos. 108 11.

— Y ——— e — —_—— e —
Shoulder Liuj
Edge Of Pavement—*
GUARDRAIL LENGTHS =
10:1 TAPER RATE 15:1 TAPER RATE
Medion &' Bridge Shoulder 10° Bridge Shouider 6'Bridge Shoulder 10’ Bridge Shouider
Width Paneis{No.) Length(Ft.} Panels {No.} Length(F1.) Panels ( No.) Length (F1.) Panels (No.} Length (F1.)
{Ft.) |Front | Bock | Totei | Front | Beck | Totai | Fromt | Back | Totol | Froat | Beck | Yotat | Mrent | Beck | Torat | Fromt | Beck | Total | Froat | Beck | Totei | Front | Beck | Totet
32 L 14 |00 %8 |7 4 9 | 623] 30 s | i1 9 20 511128 [ 3 1] 75 | 623 [i%
[—s3 e 174 IR L] 4« s Y& B {TEs |7 |70 | #% 1 i%6 | i Y ¢ |3 (95 75
38 | 3 78 5| 373 ] 77 |82 (7373173 | 77 | 34 (/6235|1375 |300 | & | 7 | /5 [ /00 [ &5 |18
38 io 78 | 125 | i0o0 | 225 4 73 |8751 75 _l1625] 14 [ 25 | 175 |i37.5 [3125] 10 ] :jlu 123 | 100 | 225 |
40 77 19 |137.5| 100 2375 74 1700775 1 irs | 16 | 13 | 29 | 200 [i625 36251 I/ 9 | 20 7375 [1125 | 250
42 [H 130 | 1125 (2625 15 700 [8%5 {1675 | 1 i4_| 31 |2i2.5] i75 [3875| iz | 10 | 22 17350 [ 125 {278
4|2 T35 1125 [ 2623 7€ [ZS TA¥S (200 | 18 | 15 | 33 | #23 1875140 T3y 24 11625 137.5 1300 |
% i3 o 16251 125 |2875] 10 8 |18 [ 125760 | 225 | 19 | 15 | 34 2375 187.5] 425 | i4 iz {26 | 175 | /50 | 325
48 [ i0 ¢ 1i75 [ 25 [%00 [ i1 8 19 {1375 100 |237.5] 20 | 16 36 | #30 | 200 | & 78 [} 6 _|200 | 150 | 350

MEDIANS GREATER THAN 30' AND

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

LESS THAN 50'

GUARDRAIL

Nomes | Dwtee } Approved By
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Median Fonels Length Median
10:1 30' [ 75’ 15:1 30'
Taper Rate 28' 5 62.5' | Taper Rate 28'
26’ Attenuator 2¢’
24 Attenuator 24

Panels Length
9 Ha.s'
& 75’
Attenuator
Attenuator

10'Min.

Approoch Posts 6 Spaces @ 3'- 1 4 -

<3

Bridge T ¢ Special Biocks As Required
j o——Edge Of Povement y
° 1 Panel 10:1 For Dosi?n Speeds Under 50mph | “9 “!
= -—-{ 15:1 For Design Spesds 50 mph And Greater
I 1
TN ‘-4 ~— Shoulder_Line -
t ) ] —
125'R: 10:1 Tapdl Rate__ Misc. Asphalt i o—€ Median 3
187'R: 15:1 Taper Rate Speciol Blocks As Required - -
by peciol Blocks As Required
‘ Derail W) l‘l >t ;l A i 3 [} [} B B g — e T T T T T T T T T T T T T T T Shoulder Line - 7 i -
! A
Concrete Barrier Wall Or \ -
° Guordroil In Accordance Wil End Anchorage Type I ® v
|| e ieleseaimddae Plons Nore: Sea Gaverar ores Nos. 108 1
: I . . /
Approach Siab Edge Of Pavement — ?
Bridge - Guordrai eis And Lengths Same As Taper Side For Plan Quantities
L L
MEDIANS 30 OR LESS WITH |10 BRIDGE SHOULDERS
Medign Panels Length Medign Panels Length
7 7
. 30‘ 12 I’?O s ) 30' 18 2!5 s
10:1 Taper Rate 28 i 137.5 15:1 Toper Rate 28 15 187.5
26’ 9 H2.s' 26’ 13 1625’
24 8 100' 24 i 137.5
|
. Approach Posts 6 Spaces @ 3'-14" <
Bridge 5/ Special Blocks As Required
o—Edge Of Pavement ¢
e A\ AN AN AN AN | ’
-.o ‘ ]
T o o showderime
T m 10:1 For Design Speeds Under 50 mph
125'R: 10:1 Taper Rate o~ 15:1 For Design Speeds 50mph And Greater
187'R: 15:1 Taper Rate 7 € Median °
( See Detail W) v ] ¥ ¥ - "o - 4
Concrete Barrier Wall Or Guordrail . 3 © \ ) L T ¥ 3
In Accordance With And Included Special Blocks As Required Misc. Asphalt \ ¥ T .
in Bridge Pions A B B '] A '] '] B a 8 B | '] A 2] A I ' T'
|

8ridge

N

X

= N

Shoulder Line :

<+

A\

Approach Slab

I oy

Guardrai! Paneis And

I

MEDIANS 30' OR LESS WITH 6' BRIDGE SHOULDERS

Lengths Same As Toj

r Side For Plan Quantities

|

-

NOTE: The guardrail configurations shown apply only lo parallel or near parallel bridges
with open medians 30’ or less in widlh. When medians 30’ or less in widlh are
closed by conlinuous decking belween lhe bridge Iravel ways, Iraffic separation
shall be allained by appropriale Irealments such as, bul nol limiled lo, raised
separalors, curbs, guardrail, concrele barrier walls and special barriers.

End Anchorage Type II
With Buffer End Section
Note: See General Notes Nos 108 I1.

Edge Of Pavement—~

=>
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LEGEND

Edge of roodway pavement.
%Ta:“ 4 RADIAL GUARDRAIL
. Normal Turnouts
@ Pavement return ( rad.lus R, ). Simple Corve Toper
@ S'qndard ﬂqre to pe lnsrqllad except tyhen existing guardrail Panels Ponels
on intersecting drive or side road adjoins the project. R, | Ry |Requires| A Ry quirsd| A\
@ Post for locating stondard flare, proximate to PC or PT. 15' | 25' 3 8s°s6'| 25’ 3 85°56
No. 2 post - Radii 25'or less. Intersecting Drive 20| 25°] 3 85°56'| 25 3 |85°56
No. 3 post- Radii 25"lhru 50" Or Side Road 25" | 25 3 85°56'| 25 3 |85°56
No. 4 post- Radii 50'or greater. 30']25| 3 85°56'| 25" 3_ | 8556 . ]
(® Extanded road houlder for standard T 1 ) } 35| 25| 3 |e5°56] 25'] 3 |65°56 g Drive
xtended roadway shoulder for standard flare. 4 Varies v o105 TR 5 Tes3!" ~
@Shaulder transition. [ L I 45'] 40’ 5 g9°31' | 40’ 5 89°31° \
(8) Type IX end anchorage. @[ [ i IF\® 50 ] 40'| 5 | 89°3I'| 40 5 1 89°31 +l “.
(@ Roadway shoulder for radial guardrail returns. 4' ! l', RADIAL GUARDRAIL Note: Only 25'and 40'radius panels are to be used '|| Varies t
. N . . N for return guardrail on normal turnoutls. On
© Radial guardrail 10 be instalied when guardrail required d b shewed ,u,,.,"au',s’ The ,mmb:,' of p’an:ls used —--7% —
on the intersecting drive or side road (radius R ). 1 v and their arrongement with straight paneis @/ql |:\@
@D Type I end anchorage ( radial return only ). '4| \k ;';’ih’:';’sg ;"‘0:" in the plans or as directed 'll o
.
@Guardrail installation limited to roadway right of way 4, X
unless otherwise called for in the plans.

LEGEND

(D Edge of roadway pavement.
@) Pavement return ( radius R, ).

@ Standard flare to be instalied except when existing guardrail on

intersecting drive or side road adjoins the project.

@Posr for locating standard flare, proximate fo PC or PT.

No. 3 post - Radii 25'or less.

No. 4 pos! - Rodii greater than 25'.
() Extended roadway shoulder for standard flare.

©) Type I end anchorage.

@Roadway shoulder for radial guordrail returns.

Radial guardrail to be installed when guordrail required on the
intersecting drive or side road (radius Ry ).

(@Type IT end anchorage ( radial return only ).

@Guardrail installation limited to roadway right of way uniess

otherwise called for in the plans.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

— Roadway ~ _
GUARDRAIL
TAPER TURNOUTS SIMPLE CURVE TURNOUTS —_— " g : /
INTERSECTING DRIVES AND SIDE ROADS ON RURAL FACILITIES T e
FHW.A. Approves: /0/6/83 84 6ofi3 400




]

End Anchorage Type I¥

Timber Breok -Away Posts

Departure Line

r—4.0

L—o.rt'

2 Spaces

6.25'

Loss Foare

3 Spaces

4.16"

37'-6" Parobotic Curve

Beginning Of Borrier Need

. See Notes )
aces @ 6.25 [ See Notes

Beam Wosher Shali Be Omitted Within This Length

.

STEEL POSTS

End Anchorog

Timber Break- Away Posts
Depaorture Linet

-

e Type I¥

L—o.//'

37'-6" _Parabolic Curve { 6 Spaces@ 6.25')

’»—0.44’

Notes:

|
‘/Beqinning Of Barrier Need
{ See Notes )

Beam Washer Shall Be Omitted Within This Length

T

wooD FPOSTS

STANDARD FLARE -DETAIL P

i :
it
T

Seal Weld & Galvanize

; ‘:Sfeal [4

-"- Steel B, Galvanized —

All posts in flare axcept break-away posts
to be standord length posts.

All posts except break-away post will have
offset blocks. For post and offset block
combinations see sheet 10 of (3.

Length of advancement for guardrail need
to be determined by Figure |, Sheet { of 13.

j‘.ﬂ Holes

TS 8X6X0.1875
Galvanized -

18"

- §'¢ Holes

Open End “l\\ b

24" sf

) *j—&‘r‘—w‘g ] 7

SOIL PLATE

6'-6"

rEx7"s

AR S I I N e

# Gaivaniced Cable (6X13) _—
Swage Connected To Studs

Note:

BCT Cable Assembly to be in gccordance
F-37-76, ARTBA Technical Bulletin No. 268-8, June 1979.

CABLE ASSEMBLY

with

Swage Fitting

STEEL

tud, Fu!i Thread, Galvanized\

\

)\M&M\”\m&@

the specifications of Standard

TUBE

h _4§'¢ Hole ~—{
{_. —— %
S 545 And
| <! Treated =
T
{
[ "
[ 4'1 # Hole — |-~ -
!
)
|
31 L J_y L J_ 1
Note: Post can be either rough sawn
or surfaced four sides.
TIMBER BREAK-AWAY POST
End Plate
Washer —_
Hex Nut
Hex (Jam)Nut

5

,-.._.,

Anchor Piate

Timber Break-Away Fost

—n— End Measurement For Guardrail Payment -
6'- 3"
| Timber Break-Away Post
2" 16" 20 ’}

I =] =]

P ! :

1O | —— a¥ -

: | ———a Teo | !

| S o o

Cable To Be Drawn Taut
With Hand Wrench Prior
To Setting Jam Nuts

B
Two 8d Ndils To o
Prevent Rotation J

Bearing Plate

Guardrail Pavement —

Steel Tube —_ |

L 240 Hote

{ 2"51d. Pipe In B Special End Shoe

End Post Only) ~ Nut 8 Washer ¢ g Hex Nut & Washer
Steel Tube h Hex Nut @
Soil Plate 4 ex Nu

8¢ Post Barr

Cable

Bevel Edge And Coat
With Zinc Compound

Note: For additional information see Anchor Plate detoil.

CABLE CONNECTION TO BEAM

1
o K N~ B
Soil Plate —_| £0 sorts

L i (4 Per Tube)

'Nofe: Steel tubes ond atfoched soil
plate may be instalied by
(1) Excavating , backfilling ana
compacting to provide full
passiva soil resistance fo
alf surfaces of the tube ond
soil plate.

(2) Driving steel tube and 50if
plote as @ unit with a dunmy
timber post to prevent domage
to breakaway post.

Steel Tube ~d

FRONT VIEW

Trim Post As Required
Stesl Tube

Anchor Plate

Cable Assombly\ k

| vl

—7- = Buffer End Section

L
I \ B
/,ll ’32 @ Post Bolt & Beam Washer
Soil Plate Lap in Direction Of Traffic

/

n ;l/ Hex (Jam)Nut

"

vogex I3 Hex Bolt & Beam Washer

TOP VIEW

END ANCHORAGE TYPE Iz

Note: The payment for the items of End Anchorage Assemblies Type IV
shall include furnishing and installing the Buffer End Section,

Special End Shoe, One-Piece Anchor Plate, Cable Assembly, Pipe Sleeve,
Soil Plates, Steel Tubes, Bearing Piate, two Treated Timber Break-Away
Posts, and the necessary hardware.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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Misc. Asphalt Pavt:
(2" Thick)

SHOULDER WITH OR WITHOUT 4' PAVEMENT

Normal Face
Of Guardrail

6:1 For 20
Clear Zone

3:1 (Max.) For
;.
Misc. Asphalt Pavt. 3:1(Mox.) For

20" Clear Zone
(2" Thick) 4’ Clear Zone
SECTION AA FOR 20' CLEAR ZONE

Not Stesper Thon [0:]
|

| 30'
6.5'

Normal Face
Of Guardrail

Not Steeper Than 10:/
!

Jl =
Misc. Asphait Pavt. /L-

(2 Thick) 6:1 Referance Line

SECTION AA FOR 30' CLEAR ZONE

e 30

Normal Face
Of Guardrail

4.5'(Min.)

Varies
(See Detail K}
Vories
Detail K)
Shoulder Pavt.

M:sc Asphalt Pavt.
(2" Thick)

PAVED SHOULDERS

Normal Face

Of Guardrait
Vann
{ See Dﬂulls JakK)

|Shoutder Pavt.
Shoulder Gutter bJ_.]
Mige. Asfhal' Pavt.
(2" Thick)

SHOULDER GUTTER

Misc. Asphalt Pavt.
(2" Thick)

DOUBLE FACE RAIL

MISCELLANEOUS PAVEMENT FOR STANDARD SECTIONS

Normal Face
Of Guordroil ——————

Shoulder Povt. Varies
M:sc Asphalr Pavt

(2" Thick) 6./ Reference Line

Shoulder Transition

™~
™~ \(Shaulder Line

+— Extended Shoulder ™~
y Not Stesper Than 10:}

~
Normal Face Of Guardrail—s

Extended Shouider ~—_
Not Steeper Than 10/

SECTION B8
8
le -‘ 10 ot 30 o
| T Shoulder Transition
Shouider Line -
— Shoulder Line i
) -z }

Misc. Asphait Pavt.~_ © —

Normal Face Of Guardraii—e_

~—~

~ i _ L
esm.:{ ¢t

8
.
Normal Face <
Of Guoardrail ’

Shoulder Pavt.
Shoulder Gutter— 7
Misc. Asphait Pavt.~ 61 Reference Line

(2" Thick)

SECTION CC
c
‘_] 10’ e 30 |
Shoulder Transition

— — —_— Shovlder Line
— — £

o — —_—
% I Extended Shoulder
- ® On .06 Rise
Misc. Asphalt Pav?.\

Normal Face Of Guardrail —a

Shoulider Line )

—
—_—
—_—

E— /I
2" For All Shoulders Up To IO’ n Width - l [,,«" Shoulder Gutter i
For Travel Lanes With 12" Shoulders § 2' For Travel Lanes Whh 2’ Shouldus -~ s
0' For 8' Median Shoulders § 2 For Traovel Lanes With 10’ Shoulders 3 / ‘ ~g /
©|& 4 For Auxiliary Lanes, Ramps And ALY o 4 :"gg-\ /
Sl Median Shoulders o3 2 // N _rn_mE /
A s m e — —— —— S 5
W V4 " >lE 33 S y SRbed
wooum F 2 : 7 55
/4 Y4 V4 1 ‘ ®
Edge Of Pavement—7

A=)

SHOULDER WITH OR WITHOUT 4' PAVEMENT

Edge Of Pavemen' 4

PAVED SHOULDERS

SHOULDERS, SLOPES AND MISCELLANEOUS PAVING FOR

12" Shoulders And

o . - N f F
Roadwoy _Pavement 8’ Median Shoutders v~ (2"000 100

.j '.2 Min.

STANDARD GUARDRAIL LOCATION

Atl Other
Shoulders

et

Edge Of Pavement —7

c)

SHOULDER GUTTER

THE STANDARD FLARE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN

GUARDRAIL

Mames Dates Approved 8y
Ousigrad by
Orows by M 7/81 Deputy Design Engieeer, Recdwaye
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0.06 (Std.)

=
L_J
SECTION AA SECTION BB SECTION CC
End Measurament For
b Goardrar Paymant ‘
A _._l B ——t—, 4 Panels }- See Detait HB I ——w
L &'- 3* Typical C =
$4iZn12 Gatvanized Steel R Spacing 31§ cc ’—_—’———{-——’"L—"’_‘"
Bock-Up Plate . .—sz—-j-——f/‘l—‘i—’_’; B o
. &"xi"xiq" ", y o 6% 814"
Wing Fost [Spec. Bik ) . Nom:ru l % .
A L VY % _ 3 —-—
sl | A ? / ‘I

— ' :
/ - / "
Special End Shoe _/ ¥ ¥ /
/— Shoulder Gutter ©

Bridge Approach Siab I5' Gutter Transition ! / )
A -——] e e / Frved Shoalder /
.- Y

<=3 Direction Of Troftic Edge Of Pavement

GUARDRAIL AND SHOULDER GUTTER TRANSITIONS AT BRIDGE APPROACHES -DETAIL J

Concrete Wedge Formed
with Post

Special End Shoe

§" Dia x 14™ ( 3§" Thread Min. ) Galvanized Anchor
Bolfs With Hex Nuts And 24 0D
Washers (4 Req'd)

All Component Farts Shall Be Included In
The Contract Unit Price For Guardrail.

GUARDRAIL ATTACHMENT AT HANDRAIL BARRIER-DETAIL N

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIGN
Nomes | Oswe | Approved By
Daigaed by
e by ] 72 Depwty Dveien Eagnows,
Chooted by | JVG/0BW | 9/81 | Mavisies Mo [ sheyt Ne J "‘5
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"
9936 Of The

o

Fxf N

Alternate

z
L)

Spacifications

&

AlNernate Notch

cation }

AN 4" Holes

]

/)
- [0 &
Sy

4

{Typicol)

—]—o
[

4

T

Fla. DOT Standord
Rivet

4 Mounting Brocket
(Shest Aluminum,
6061-T6 Alioy Or
Equal, Or Galv. Stesl|
Galvenizing To Be
Done After Fobri-

Reflector Unit As
Specitied in Article

o

REFLECTOR ASSEMBLY

Offset Block

Mount Bracket On
Trailing Side Of
Biock With Top Edge
Of Beam in Notch

J\,

TIMBER OFFSET BLOCK MOUNTING

REFLECTOR ASSEMBLY AND MOUNTING

A T e

STEEL OFFSET BLOCK MOUNTING

Beginning Of Std. Height Guardroil

75' L %0

e

webd

A awm.

Or Galv. Boits
d And Nuts
!
—
Offset Block

3

Mount Brocket On
Troiling Side Of

Position Vories

Note:

Note:

Stee! End Plote, Washer, Hex

Nut And Hex (Jom )Nut
oy

Adjustment in spacing may be required fo fit sxoct guardroil lengths as directed by the Engineer.
For minimum installations (length 62.5') provide one reflector at each end and of opproximate center.

REFLECTOR SPACING
REFLECTORS - DETAIL M

Approach Roil ( Position Varies }
Buffer End Section

For Approoch End Anchoroge
- / Asphol }
m“'___'__ Concrete_Anchor Block
A { Block To Be Positionsd To

Suit Anchoroge Alignment.

Traiting Rnil—/

End Meosurement For Guordroil Payment

Flor Rounded End
On Trailing End Section

ed Or

TOP VIEW

6-3"

49"

125, 18
.Anchor Plate

Stondard Post

Only One Anchamsc Required.
¢ ge To Be On Approach
Roil Wwhen Both Approach
And Trailing Guordrails Are
Connected.

Galvanized 4°x 4"x }" Plate
Beveled Washer And Hex Nut

|
T I \
e @ el !
= = Il
2 Turnbuckle (6"}
= . See Note Below e /No Cover Required
P B e ISl
3 [ 1" @ Gaivonired T
': L Anchor Rod P
3 = ™
n P 14" 1D Galvanized Pipe Sieeve
] Lod -
FRONT VIEW

The payment for the items of End Anchoroge Assemblies Type Il shail include furnishing and installing anchor piate, onchor rod,
pipe sieeve, onchor block, either flored, rounded or buffer end section, and, the necessary haordwore.

Turnbuckle fo be used only for guardrail that is reset vertically. The existing anchor rod { {”or 1" Dia ) shall be tield cul,
1hreaded 4" on sach end, and, metalized in accordance with Sections 562 and 971 of the Standard Specifcations. The
cost for cutting, threoding, metalizing ond the turnbucklie shail be included in the contract unit price for Reset Guardrail,LF,

END ANCHORAGE TYPE I - DETAIL R

4" Fittet weid 1" Long

Each End Of Fiange

{ Matalize Weld Areas )
Pipe & Top Of Post

_.L€

Steei Guardroil Post

Trave! Way Walk Or Bike Path

]
L1
SECTION

Note: Cost of pipe to be inciuded in the contract
unit price for guardroit.

FOR LOCATIONS USED BY SUBSTANTIAL NUMBERS
OF PEDESTRIANS, CYCLISTS OR FISHERMEN

SPECIAL SAFETY PIPE RAIL

Less Thon Cieor
one Width

Y=6" or Greoter

LOCATION AT

|sorard

Flange Flush with § Post Boits € Post
Bolit
/ € Post Boit —//;‘— € Post Boit 1/ ¢
7 ~ e = -} <
] [ ]
g S —— i Sy — T e ——— T
L § _J § ] ’%
£ ; 7 3 1 ;
Do » i b . -
[ ) LJ - L_J t
- w BEAM THRIE BEAM W BEAM THRIE BEAM
SINGLE FACED GUARDRAIL DOUBLE FACED GUARDRAIL
MOUNTING HEIGHTS ON SHOULDERS AND IN MEDIANS
] POST OFFSET BLOCK Remarks
v % md ok . wy: Post bolt hole in timber block fobe centered (t4°).
Timber 6°2878 5°x 8" (Nominal Jx 4" Timber See note below for timber surfaces and tolerances.
6"x 8”& 5" 8" (Nominal )x 4" Timber Some os above.
Stes! W6x8.5 and 6" W6x8.5x14"8 6°Cx 14" Steel $79x 11" gaiv hex head bolts with full length thread and
° x&.5an ¢ To Match Post nuts (2 Req'd.) and washers (4 Req'd.) for mounting steel
block to post. Bolts are to be installed in opposite holes.
Note: Timber posts and offset biocks may be either rough or dressed timber. Timber posts and offset blocks with the same surface must be used
throughout a continuous run of guardrail, except when speciq! posts are required in conjunction with normal timber posts. Rough timber
posts and offset blocks shall have dimension tolerances of * over and § under nominal for both width and depth.
2" @ Golv. Pipe Rail Required For Thrie Beam biocks are 22" in length. )
S e e i
irst . Y
(Puoe Foi To Be Used With Wood Posts PERMISSIBLE POST AND OFFSET BLOCK COMBINATIONS
Only When Called For In The Pians; -
See Plans For Mounting Details. Bolts
B.f:,,-f:!t?" Flush With Nut And Edge Of Edge Of Pavement Edge Of Shoulder Pavement

6' Or Greater
Desirable

Y= Less Thon 6"

CURB & GUTTER SECTIONS - DETAIL L

Shouider Gutter

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
ROAD DESIN
Nomas Dates Agoroved By
e o | WSO 9/00 Depery Ovvige Expioacs, Rombeoys
3.
Caoched by | JBW/IVE 9/8t favinien Ne BShoat Be. ntes Mo
FWWA. Approved: 10/8/81 (14 Oof I3




ar azan

N

SIDE VIEW

J,G W8xI7 Or W8 x 18 Post

-€ W8 xi7 Or W82 I8 Post

NOTES: (STEEL POST)

Fli » . Either anchor boits or concrete wedge anchors may be used. Anchor bolfs are to be
1 installed as detailed. Wedge anchors are to be installed in occordance with the manufacturers
, 'k s . g 3000 ps/ compressive strength for concrete, Wedge anchors
| shall also meet Mc following requirements: (a) tensiie strength 125,000 psi (b} tensile
—_— ' load {approach siabs) 14,000 ibs. each; (other structures) 8000 ibs. sdch {c} shear ioad fapprooch
. T - - S slabs) 15,000 Ibs. each ; (ofhu sfmcmus) 7800 ibs. each (d) have an eiectroplated zinc
{ x I{ Siotted Hole '<>'= " _