GENERAL NOTES:

LEFT END 90° RIGHT END
WINGWALL WINGWALL
135° \450
Valid Ske / LIVE LOAD: HL-93.
w
(SW) )
Angle Range / Valid Skew CONSTRUCTION LOADING: It is the construction Contractor's responsibility to provide for

Angle Range supporting construction loads that exceed AASHTO HL-93, and any construction load applied

prior to 2 feet of compacted fill placed above the top slab.

225° SURFACE FINISH: All concrete surfaces shall receive a general surface finish.
SKEWED CONSTRUCTION JOINTS: Construction joints in barrels of C-I-P Culverts with skewed
e A A Right Headwall Wingwalls may be placed para/lgl to tlhe Headwalls and the reinforcing stee{, an'dlthe slabs may
Left Headwall Skew Angle (SR) be cut prowded that the cut re/nforcmgl steel extends bgyond the construction joint enoygh
Skew Angle (SL) (See Table 2 for fO( splices to be made in accqrdance with Table 1 on this sheet. The cost of construction
(See Table 2 for Max. skew limits) Jjoints and additional reinforcing shall be at the expense of the Contractor.
225°

Max. skew limits) REINFORCING STEEL: ASTM A615, see the "Three-Sided Culvert Data Tables" in Contract Plans

for grade and bar spacing. See the Reinforcing Bar List in the Contract Plans for bar sizes and
bar bending details for wingwalls and spread footings. Equal area substitution of ASTM A1064,

Valid Sk
ali ew deformed welded wire reinforcement is permitted.

Angle Range

Valid Skew

Angle Range CONSTRUCTION:. Culvert Barrels and Headwalls may be precast or cast-in-place, Wingwalls and

Footings must be C-I-P, unless otherwise shown in the Contract Plans.

N K
N (sw) (sw) g
450/\\

135°

RIGHT BEGIN
WINGWALL

LEFT BEGIN
WINGWALL SCHEMATIC "A" - PLAN VIEW

HEADWALL & WINGWALL ALIGNMENT
NOTE: All Headwall and Culvert skew angles are measured in degrees from

a line perpendicular to the centerline of Culvert (counter-clockwise
positive), see Schematic "B".

Culvert Skew
(Negative Skew)

Construction doint Limits of sloped

For Headwall Skew

Front Tip :In\ (SShE‘e Dg)tai/ ‘G’ top surface (Lw) and Wingwall Skews,
$ ~ eet See Schematic "A"
JE N sheet )
&/ = L (
PN 2 R A —
3/ Construction Joint in N ) = ¢ Culvert
N Footing permitted R I For Headwall Skew
S 2|1 g ) and Wingwall Skews,
Exterior Barrel o> S e Front Tip See Schematic "A"
Wall (Typ.) Wi =
Y E— [ (F;gff{ ]Tjg,,%e/’ngft SCHEMATIC "B" - PLAN VIEW
[T TT T T . 4 ] ' CULVERT ALIGNMENT
_____________________________ —I NOTE: For Culvert Skew see Contract Plans.
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Construction Joint in L % % TABLE 1 - MINIMUM BAR SPLICE LENGTHS TABLE 2 - HEADWALL
Wingwall required i Half Elevation showing AffhEU Top Half Elevation showing 'F/af Top FOR LONGITUDINAL REINFORCING SKEW LIMITS
Culvert and Parallel Wingwalls Culvert-and Tapered Wingwalls BAR SPLICE (CLASS B) BAR SPLICE (CLASS B) SPAN RECOMMENDED
________________ END ELEVATION OF CULVERT SIZE | CLASS II | CLASS IV | SIZE | CLASS II | CLASS IV SKEW RANGE
! B (Spread Footing Foundation shown, (3400 psi) | (5500 psi) (3400 psi) | (5500 psi) <12 -20° to +20°
J Slab Footing Foundation similar) #3 I-0" I-0" #8 3-6" 2-9" >12" to 20'| -13° to +13°
g _ #4 1'-4" 1'-4" #9 4'-5" 3'-6" >20" to 28' -9° to +9°
Spread FOO“ﬂg (Typ) #5 1'-8" 1'-8" >28' _5° to +5°
#6 I'-11" I'-11"
Conspruction Joint in TABLE 3 - PERMITTED THREE-SIDED CULVERT SECTIONS %7 > g >3
Footing permitted TYPE | DESCRIPTION | SINGLE BARREL | MULTIPLE BARRELS DESIGN NOTES TABLE 1 NOTE: Splice lengths are based on an AASHTO
Class B tension lap splice for the Specification Section 346
Flat Top concrete class shown.
D |(Rectangular) Contractor Design
PART PLAN SHOWING PARALLEL WINGWALLS hed T
AND LOCATION OF CONSTRUCTION JOINTS . N1, i | ﬁ Contractor Design
NOTE:
See Detail "D" and "E" (Sheet 3) for wingwall to culvert
connection details. Two-Piece
F Arched Top Not Permitted Contractor Design
(Proprietary)

LAST % DESCRIPTION: DEVELOPMENTAL INDEX SHEET
REVISION @ FDOT(} THREE-SIDED CONCRETE CULVERT DETAILS NO. NO.
01/01/16 |3 —=— " DESIGN STANDARDS R NCR R D296 10f 6
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C-I1-P Footing (Typ.)

Culvert Barrel

Tt

(Designed by Contractor's
Engineer of Record, see
Shop Drawings) ——— Bars 406 exposed side © @
L mZne ®
__(5ee Note 3) Bars 401 soil side 9z ®
(Tied to Bars 407) A T T
Tk P N =
S| T O|® O S
Bars 407 or I ]
We ) N <
ot 400 Dol rocar soe || 3 3t ¢
Tw T | Rubble (Ditch Tw N S o
S <3 )
Lining shown) D E— ORI r:u ﬁ
See Plans for - =~
Rubble (Bank & Revetment = Typical Space ~ s ~
Shore Protection s Sl 3
c shown) See Plans oy wre S Fl T); MM ©
over | for Revetment I (Typ.) ‘ row A 210 s
(Typ.) - - Line o «(5.79767 Note 3) = Bars 407 (Dowels) f.B g ég
T = )
T
| ! L J =
} « | \ 5
-~ - - - - - -~ - " —-—"—-—""—"=—"—"—"""""\A--"-"—" """ """ ""”""”""”""—"—"—-"= ] |
= (VAR &
(See Detail "K", Sheet 4) —u] @) @) o| < 3 “'f SN \\ N
@) Q NS I (R =
N QO 5C N L Bars 411
. Filter Fabric : Half Bar Bars 409 top mat Half Bar
QI o Space + Bars 410 bottom mat Space *+
,,,,,,, ~
Pile supported - - Bﬁdod,,”}\?. Layer Lw 1@ Construction
foundation when ; (r- in.) ) ) 2 Joint (See Note 1)
shown in Plans A WINGWALL ELEVATION - Variable Height ‘J

Begin/End
v Culvert

20"

g
Min.

SECTION B

CHANNEL LINING TOEWALL

-B

‘ Min. 2'-6"

TYPICAL SECTION THRU SINGLE BARREL CULVERT

ON SPREAD FOOTING FOUNDATION WITH RUBBLE RIPRAP CHANNEL LINING

(Arched Top Culvert Shown, Flat Top Culvert Similar)

Flow
Line

See Detail "M"
(Sheet 4)
. A I B m .
Keyed Joint S| Concrete Slab 2" Couisie
(SShee tDjja// L", % | Channel Lin/ng\ Min. (Typ:) /
ee 1
T J } L d
= GJ E
,,,,, 11-75 I Nttt f (PR 1| ==
: ! B Bottom of Toewall
: ! 1 ~
4‘—'\,—‘; 41—'\,—.;

Pile supported foundation

when shown in Plans

TYPICAL SECTION THRU CULVERT FOOTING FOUNDATION
WITH CONCRETE SLAB CHANNEL LINING

8" Min.
Begin/End (Typ.) . . .
N Culvert Keyed Joint \ C Combination Reinforced \
Rt (See Detail "L", 3" Cover Concrete S/ab‘F‘oot/ng Flow
L «——1 Sheet 4) : — (Typ.) and Channel Lining /L/ne
] T J T J "
Y
N T N
L2 2|2
Tz Bottom of Cutoff Wall | T
— Iy — K _________________ 4 1
Blcw C
Brcw Bfs
SECTION C-C

SLAB CUTOFF WALL

TYPICAL SECTION THRU CULVERT SLAB FOUNDATION

(Left End Shown - Other Corners Similar)

0 < w2
2"x2" NS 9|=
Chamfer — &3, Rw, 2
(Typ.) — |~ =
\\/—\gf
* o
o
o
Bars 406 —u| ° |=— Bars 401
» o «
QL 2
— —
g N 8
™M > Dowel Bars 412 wn
S o " . S
NS / @ 8" spacing NI
~ shown as (o) <
S o (Typ.) S
%) ° %)
— —
© ©
@ o ®
Rt ° Rh ‘
|
° Bars 409
o
A
— =
3 ‘_—o.]ﬁ [\'s
<
< Coms a7 U
Bars 407
or Bars 408 Bars 410
1-0"
3% Bars 411 each face 3%

@ equal spacing
WINGWALL SECTION A-A

B (Typ.)

WINGWALL NOTES:

1.
2.

Align construction joint perpendicular to Wingwall.
In the vicinity of the construction joint, field bend
reinforcement as necessary to maintain minimum
reinforcement cover.

For constant height Wingwalls, variable length Bars
403, 405 & 408 are not required, and as such

the limits of Bars 401 & 407 extend the full length
of the Wingwall, and the limits of Bars 402 & 404
extend to the full height of the Wingwall.

LAST % DESCRIPTION:
REVISION |&
01/01/16 |3
['q

DEVELOPMENTAL
FDOI(}
P

DESIGN STANDARDS

THREE-SIDED CONCRETE CULVERT DETAILS

INDEX SHEET
NO. NO.
D296 20f 6
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2'-0" (Typ.)

Bars 412 (Left End Culvert
& Headwall), Bars 712 (Right
Begin Culvert & Headwall) (Typ.) j\

See Detail G
15" V-Groove at ¢
Construction Joint in
vertical face of Wingwall

Bars 512 (Left Begin Culvert

\\ & Headwall), Bars 612 (Right
End Culvert & Headwall) (Typ.)
|
| >~
| —+ Provide additional 3" @ Weep Holes
ol | | @ 10'-0" spacing when base of Wingwall
< |» | T ) d
ST ; . is exposed.
TS I 1 e | 3" @ Weep Holes
=lo | with continuous
=T : —— | underdrain (See
| — . - Detail C) %E
| | Interior hl | N
| Exterior Footing Exterior \ |l 2=
| 4 Footing \ Footing —+ | o2
I ol Yy - - - - " —"———-——— T TN, T - j‘[y%Tkw |° |°I T Il_j;iv
N ]y " -nh--------- - Y - =T
5 R L e 1 U N R
S — <= PGl WS
74y ) b L _____________________ L
. S—cos o | Coarse Aggregate
ope o ‘ ‘ foundation Whe”ﬁ ‘ ! Expansion Joint Filler
Backfill e shown in Plans ! e )
1 < ) &
5 .
1 J .
Half Elevation showing constant height Wingwalls with " Half Elevation showing tapered Wingwall with alternate end connection e
side connection and Concrete Slab Channel Lining for = 135° Wingwall Skew (SW) and Riprap Rubble Channel Lining N B
© v’

Headwall
End of Culvert Unit —— z_‘j

20"
Bars 512 (412, 612 & 712)

Culvert Footing —]

Fan Wingwall

Footing reinforcing
for skewed Wingwalls
adjacent to barrel

Exterior Wall
1 of Culvert

Wingwall

Bars 509 & 510
(other reinforcing

not shown for clarity) . .
Wingwall Footing

DETAIL "D" - PLAN VIEW
WINGWALL TO CULVERT SIDE CONNECTION
(Left Begin Corner Shown, Other Corners Similar)

CROSS REFERENCES:

See Sheet 5 and 6 for location of Detail "D".

See Sheet 6 for location of Detail "E".

END ELEVATION - MULTIPLE BARREL CULVERT
(Arched Top Culvert shown, Flat Top Culvert similar)

End of Culvert Unit ——

2_0"

Culvert Footing —]

Fan Wingwall

j Headwall
}4

’——» /Bars 512 (412, 612 & 712)

Footing reinforcing
for skewed Wingwalls

adjacent to Barrel

Wingwall

Bars 509 & 510
(other reinforcing
not shown for clarity)

1 of Culvert

Wingwall Footing

DETAIL "E" - PLAN VIEW
ALTERNATE WINGWALL TO CULVERT END CONNECTION
FOR WINGWALL SKEW (SW) = 135°)
(Left Begin Corner shown, other Corners similar)

Exterior Wall

Skew first Bars 509 & 510 to
clear footing, field cut other Wingwall
bars to maintain 2" clearance

6" 1-6"

DETAIL "C"

UNDERDRAIN DETAIL

(Similar to Type Il ~ Index 286)

.

F

ARCHED

" Chamfer
‘ F
F ’

TOP CULVERT FLAT TOP CULVERT

15" V-Groove in
vertical faces of
Wingwall

]

?’

Type D-3 Filter
Fabric

Underdrain Pipe
(See Index 286)

3/411 X 3’/411
Chamfer

DETAIL "G"

2" Non-Shrink Grout

74" Class NS Concrete

SECTION F-F

LAST % DESCRIPTION:
REVISION |&
01/01/16 |3
['q

FDOT\)

DEVELOPMENTAL

DESIGN STANDARDS

THREE-SIDED CONCRETE CULVERT DETAILS

INDEX

D296

SHEET
NO

306
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ASTM C877

Blhw
3/u X 3/:: —_ — —
thamf:r Bars 801 Precast attachment (T =~ *j%”
(Typ.) (Bars 804) to be approved by I N
' \\/ ) the Engineer I N
I N
o =) u I
| a SN I I
SR 2 I I
mba Filter Fabric i::‘::::::f::::;\\
> 1 " H
= % = Optional (1'-0" Min. I H 1|
s S|5© Construction overlap) I i H
§ / Joint (T}/p) Ut::i:‘:::::{éﬁ,,,%/
Bar5803 EF-==—=d ===F=== :::::f::::::%3:3:::::(‘:::::::\“
(Bars 806) —~ = < Lo
@1}1 ::::*jr\::::::*L’L:%::::D::::::q

Bars 802 (Bars 805) (Typ.)
C-I-P OR INTEGRAL
LEFT HEADWALL SECTION
(Right Headwall similar)

20"

|
Sealing Band | Type D-3
\JZFIHH Fabric
— _

z

" Chamfer

N

Silicon Sealant

7' Max. . — Bottom of
Gap Top Slab or
y Inside Face
of Wall
DETAIL "J"

PRECAST BARREL BUTT JOINT DETAIL

— Fill void with Bituminous
Seal or low Modulus

PRECAST NON-INTEGRAL
RIGHT HEADWALL SECTION

(Left Headwall similar)

DETAIL "H"

Culvert Barrel Wall

Non-Shrink
% x Y Grout
Chamfer \\/
(o —e ® 0\
2" Cover
ge S 4
s/s ) Bars 901
g 4" Cover (Bars 903) — |
S (Sides)
B3RS
E 5 ° o
<|= Bars 902
= 5 (Bars 904)
L 9~
o= YR
Y N (@) o i
T < = S
N2 9]
BN SIE
(i .Y T
1S
w
Bfe ~ Exterior Footing

Prestressed Piles
required when
shown in Plans

/

Bfi ~ Interior Footing

N

\

DETAIL "K"
TYPICAL FOOTING SECTION

Traffic Railing (32"
F-Shape shown, other
Traffic Railings similar)

See Traffic Railing
for reinforcing details

1%

Roadway Surface \

Headwall— 4
Optional Const. Jt.—
Top of Culvert

Provide Min. 0.8 sq. in./ft. . . . .
longitudinal top reinforcing
beneath TL-4 Traffic Railing
(Min. 5'-0" long)

SN

Varies

<44/”7. TL-4 Traffic Railing

Provide equivalent reinforcing
to the base of the Traffic Railing

DETAIL "I"

D

| — Construction
Joint required

10" Min. TL-5 Traffic Railing

/ %" Chamfer

TRAFFIC RAILING ATTACHMENT RIGHT HEADWALL SECTION

(Left Headwall similar)

Culvert Barrel Wal}\
N

v

2" Min. | ] 2" Min.
3" Max. 3" Max.
ot
APL A
Non-Shrink Rigid Plastic Shim
Grout 4" x 4" Minimum

DETAIL "L" - KEYED JOINT

IN FOOTING OR SLAB FOUNDATION

CROSS

Spread Footing
RN

7" V-Groove B =

Construction
Joint required

REFERENCE:

Seal with Hot-Poured Joint Sealer
or Low Modulus Silicone Sealant

Concrete
/ Channel Lining

-

DETAIL "M"

2" Cover

See Sheet 2 for locations of Details "K", "L" & "M".
See Sheet 5 for locations of Details "J", "H" & "I".

A < R FDOTY DEVELOPMENTAL SIDED CONG - ramLs moe s
Sivoists | FDOTY [ rcion STANDARDS THREE -SIDE NCRETE CULVERT DETAIL s | 4k
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Apron (Concrete
Slab shown,

see Plans

for Apron
requirements

and limits) ——]

NOTES:

Edge of
Channel
Bottom

Edge of
Channel
Bottom

Apron length varies

Lc (Length at ¢ of Culvert)
N

Right End Wingwall

Left End Wingwall —]

(See Plans)

30'-0" Min. ~ 90'-0" Max. Construction Joint spacing

\

(C-1-P Barrel'& Invert Slab)

N

Al

Outside Face of
i Culvert Barrel

4'-0" Min.
16'-0" Max.
(Typical
4 Precast Unit)

SR, Right Headwall

Skew (- shown) ——]

Outside Edge of
/ Spread Footing

Hi—

Rt

HWingwall
Skew (SW) Edge of Slab
/Foundation

Inside Face of

Construction
Joint permitted —

Culvert Barrel
Wall (Typ.)

[~ Precast Joint |
Sealing Band

7%

of Spread
Footing (Typ.

Blcw

See Detail D,
(Sheet 3)

-

/l/'\\

Preca;t Barrel 3-0" Min.i
Butt Joints (Tapered
(Typ.) —— | End Unit) —

Apron (Rubble
Riprap shown, see
Plans for Apron
requirements

and limits)

"

I

N Edge of Slab

Left

Begin Wingwall—

Foundation

N

Al

PARTIAL PLAN - SQUARED END
SHOWING C-I-P BARREL & SLAB FOUNDATION

(Left Side)

Outside Edge of//
Spread Footing

Begin Culvert
(See Note 1)

1. See Contract Plans for Culvert location, Culvert
Skew Angle and Roadway Cross Section.

See Detail H,

(Sheet 4)

Apron (6" Concrete Slab
shown, see Plans for
apron requirements)

2'-6" (Min.)

Toe

Rt

Side Slope 1:X

Precast Joint X
Sealing Band & 1
Filter Fabric (Typ.) ‘

SINGLE BARREL CULVERT

Wingwall
Skew (SW)
Outside Face of

Culvert Barrel

AR

Right Begin Wingwall

PARTIAL PLAN - SKEWED END
SHOWING PRECAST BARREL & SPREAD FOOTING
(Right Side)

(Skewed Culvert With Parallel Wingwalls)

Center of

Traffic Lanes \T‘

ARG
L
: ,,/\\\l/\\\l\/\

‘ Type D-3 Filter ‘ )
Fabric (Typ.) See Detail I,
20" ‘ FN\ ‘ (Sheet 4)
(Typ.) | - — [ ] N
7 AN — T ]
g/ Precast Barrel Channel Lining (6" Concrete
L L See Detail J, Butt Joints /Slab shown, see Plans for
ASTM C877 (Sheet 4) (Typ.) required Channel Lining)
Sealing Band ')\»
(Typ.) 2o
3" Key Grouted Keyed Joint Apron (Rubble Riprap shown, see
-4_/ :A/ : (Typ.) / | Plans for Apron requirements)

Partial Section showing Concrete Slab

‘ L

Partial Section showing Spread Footing

Foundation and Exterior Side of Walls \

LONGITUDINAL SECTION

Foundation & Interior Side of Walls

THRU CULVERT

(Reinforcing Not Shown For Clarity)

P

restressed Pile when required
in the Contract Plans (Typ.)

LAST
REVISION

01/01/16

REVISION

DESCRIPTION:

FDOT\)

DEVELOPMENTAL
DESIGN STANDARDS

THREE-SIDED CONCRETE CULVERT DETAILS

INDEX SHEET
NO. NO.
D296 50f6
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Left End Wingwall

Apron (Concrete Slab
shown, see Plans for
Apron requirements

and limits) |

i

Lc (Length

CU/I/efZ-
Skew Angle
(See ote 7
- ShOWn

at | of Culvert)

SR
Right Skew
- 5/70'/[//7)

30'-0" Min. ~ 90'-0" Max. Construction Joint spacing
(C-1-P Barrel & Invert Slab)

/ Edge of Slab Foundation

End Culvert (See Note 1) \

Outside Edge of
Spread Footing

4'-0" Min.
16'-0" Max.
(Typical
Precast Unit)

Concrete
Slab
Foundation —]

Inside Face of Culvert
Barrel Wall (Typ.)

2" Non-Shrink Grout between Units or
4" Class I Concrete (Nonstructural)

Jg
= > '
~ Fil
Fa

N 7 U IS SR
= Precast Joint
Sealing Band
(Typ.)
‘ 3'-0" Min.
ter (Tapered
bric End Unit) —

Right End Wingwall

Left Begin Wingwall

Blcw

See Detail "E"
(Sheet 3)

\ Edge of Slab Foundation

Partial Plan with Bottom Slab

Partial Plan Top of Culvert

SW (Typ.) I
Wingwall Skew

PARTIAL PLAN - SQUARED END

SHOWING SKEWED WINGWALLS & CONCRETE SLAB FOUNDATION

(Left Side)

MULTIPLE BARREL CULVERT

Begin Culvert (See Note 1)

Sw(
Wing

PARTIAL PLAN

Typ.)
wall Skew

- SKEWED END

SHOWING SKEWED WINGWALLS & SPREAD FOOTINGS
(Right Side - Rubble Riprap Channel Lining)

(Skewed Culvert With Skewed Wingwalls Shown)

NOTES:
1. See Contract Plans for Culvert Location,

Culvert Skew Angle and Roadway Cross Section.

LAST % DESCRIPTION:
REVISION |&
01/01/16 |3
['q

DEVELOPMENTAL

@ DESIGN STANDARDS

THREE-SIDED CONCRETE CULVERT DETAILS

INDEX
NO

D296

SHEET
NO

60f 6
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