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Dim. L1 = 30'-0" Min. Dim. L1 = 30'-0" Min. / Cos @

GENERAL NOTES

Typical Case 1 & Case 2 — Outside edge of Approach Slab (Coping) Longitudinal Const. Joint (Preferred = 1. SURFACE TREATMENT: As an option to Class 4 Floor Finish (Bridge
shall match and conform with alignment location is at edge of lane, see = Floor Grooving) per Section 400 a hand tined or heavy broomed finish
Edge adjacent A of Left & Right Copings shown on Note 3 and Detail) (Typ. Cases 1 & 2) 3 may be permitted on the concrete portion of the riding surface. Sidewalk
to flexible . Superstructure Sheets (Typ.) areas shall receive a broomed finish. The top surface of the concrete
avement - JU beneath the asphalt overlay shall be raked.
’ Y G : / T Edge adjacent to ; ; 2. CONDUIT: If required, see Structures Plans for Conduit Details.
. utter Line flexible pavement . Constlruct/on Joint . ; . TR
Bars C | ] ) Gutter Line Permitted 3. When a longitudinal construction joint is necessary or allowed by the
(Typ.) — o I'||.— Begin or End Bridge Engineer, the transverse steel shall be extended as shown in the
Limits of Aspha/t Over/ay | (Ff'Oﬂf Face of Backwall * Bars C Limits of Long/'tud/na[ Construction Joint Detail.
' if applicable) (Typ.) Asphalt Overlay 4. The plan view for CASE 1 applies when the skew angle (@) = 0°.
' Relevant details also apply to CASE 2.
:// Back Face of @ Match skew /f/ / 5. The plan view for CASE 2 applies where thg skew angle (@) is > 0°
Backwall or angle at end / The slab shown represents a skew to the right for an approach slab at
Edge of Bent of bridge / begin bridge, approach slab at the end of bridge or a left skew shall be
Geometric Control g treated similarly.

Ca

P 6. Deformed WWR must meet the requirements of Specification
Section 931.

7. Continue the asphalt pavement over the approach slab and match the friction
course type used on the roadway.

8. Approach slabs shown in Plan View Cases 1 and 2 represent a typical
approach slab with edge barriers and no sidewalks. Provide railings, parapets
and raised sidewalks as detailed in the Contract Plans.

9. PAYMENT: Deformed WWR for the edge of Approach Slabs
on retaining walls is not included in the estimated quantity for

Line i
ine
\ B \iQOO(Typ.) \ B ,
/
- - S — Y (N A SN [ - - - - 7777777777/ [

Al

Back Face of
Backwall or
Edge of Bent

(4

Bars 5A1 @ 1'-0" Max. (Top of Slab)
Dim. N (Match Superstructure Sheets)

Bars 8A2 @ 9" Max. (Bottom of Slab)
Dimension to match Superstructure Sheets

Cap reinforcing steel and is considered incidental to the work.
Begin or End 10. See 5?fadway Plans for Asphalt Overlay and Optional Base details and
Bridge (Front quantities.
Construction Joint Field Bend Fface o/f Bl;alcljwal/
imi Permitted ie en if applicable
Limits of Asphalt — o as required
2-0 (Typ.)

Over/ay*\

/

/ Gutter Line

I ('I.I’ / Gutter Line 4/

; S
” B B S
9 * Bars C @ 10" Max. (Top of Slab) 9 Dim. L2 = 30=0" Min. / Cos 0 Funical Case 1 & C jr
(Placed between Bars 5B, Top of Slab) ypical Lase ase CROSS REFERENCES:
’ e y PLAN VIEW (CASE 2)
3 gars ig g ;(;4 Ma;é (tTtOp offSS//ab;) 3 For Section B-B, Longitudinal Construction Joint
ars ax. (Bottom o a i i
' ‘ ¥ NOTE: Bars C are required as shown when the Detail and Approach Slab Details see Sheet 2.
Dim. L2 = 30'-0" Min. 36" or 42" Single-Slope Traffic Railings, or the
Traffic Railing/Noise Wall, are used at the edge
PLAN VIEW (CASE 1) of the Approach Slab.
o Begin or End Bridge (Front Face
30'-0" (Min.) , /of Backwall if applicable)
Al
See Structures Plans, Superstructure
oo Sheets for Joint Details
I/n 17n P
Bars 8A2 eI 3%" + Cover 4" Concrete thickness between
134" Cover év/zérggm'()sg\gp/\/;jt/é 7) e gutter lines when deck planing is
yleeefote s | Z ‘f / 1 required by the Specifications
" \
= O O O O : O | ‘O’\J 5|~
? ’Q_ / o (o] \ k Q ‘f o T 47(‘) (o] o o | O_QI n—o ri E
~ ] — S
\ | ] 1L
4

\ : j
Optional Base/ . .
4" Cover (except (See Note 10) Construction Joint

e " Bars 5A1 Permitted
(Typ.) 2" over wall panels)

Organic Felt bond breaker

Bars 5B (Top . .
& Bottom) (Typ.) U-Shaped Dowels (Billed with End Bents,

see End Bent Sheets for placement) %7'
Back Face of Backwall (Beam
SECTION A-A or Girder Bridge) or Edge
of Bent Cap (Flat Slab Bridge)
=| DESCRIPTION:
revision |3 FDOT\) FY 2027-28 APPROACH SLABS (30 FT.) INDEX SHEET
11/01/22 |3 Y STANDARD PLANS (FLEXIBLE PAVEMENT APPROACHES) 400-090| 1of 2
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. . Traffic Railing, 36" Edge of Approach Slab (Copin
Traffic Railing Single-Slope shown, e g pp (Coping)
(T){‘pelvar/es, other Traffic Railings C Approach Slab Bridge
Const. Joint 36" Single-Slope and Pedestrian/Bicycle ‘ -
Asphalt Overlay Required shown) Railing similar Poured rubber or rapid Traffic Railing or | Begin or End
cure silicone 1" deep Pedestrian/Bicycle Railing Bridge
— NOTE: Traffic Railing or
% Geometry of Traffic Railings, Pef:le):str/an/B/c'yc/e Ra;‘//ng Shoulder Line N \ N
i ~ — Pedestrian/Bicycle Railings, Traffic reinforcement; see relevant L , ) \ L
Bars C \\_,r || Separators and Sidewalks to match Index for placement 5" Preformed Joint Filler - extend e Top of Backwall
(See Note 1) —  those on adjoining bridge. Asphalt Overlay Bars fr?jm ;fr\/i"ﬁ Fai;e of Backwall to
end of Wingwa i
SECTION B-B oAl ‘ 9 Approach Slab—= \ He — — Bridge Deck—=
STANDARD APPROACH SLAB - Bars 58 " = R AR Side -7 TTTTTTT Rt Cheekmall
(Traff/c Railing Bars C ] 7 : / Slope Front Face | 1 // eekwa
. Type varies, M v M —o f kwall =
Traffic Separator Const. Joint , 36" Single-Slope (as Reqd. 5/ r / ' of Backwa NI
7 Required Asphalt Overlay gggfﬁ‘rejgmt shown) See Note 1) : : | |: \
__/_ (Typ.) Approach Slab I I \ ! = N N
_________ Bars 842 I : End Bent Beam or
< Optional Base Embankment ; i
— \ j < { (See Sheet 1, Note 10) c Wingwall Girder
Bars C N r_ll | End Bent Wingwall
SECTION B-B (See Note 1) N - SECTION THRU APPROACH SLAB VIEW C-C AT BEGIN OR END BRIDGE (BEAM
APPROACH SLAB WITH TRAFFIC SEPARATOR AND END BENT WINGWALL BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR)
APPROACH SLAB WITH WINGWALL DETAILS
S Edge of Approach Slab (Coping) — i il 1 i
36" Single-Slope g pPp ping ;rqlff/c F/)?a///ngtor Pidestr/an{‘B/cyc/e Approach Slab Bridge
Median Traffic Railing , . Traffic Railing, 36" Single-Slope alling Farapet reinforcement, see
Traffic Railing shown, other Traffic Railings relevant Index for placement
; (Type varies, and Pedestrian/Bicycl Traffic Railing or Begin or End
, ycle ) ; .
22356-}6{3/” Asphalt Overlay Const. Joint 36" Single-Slope Railing similar D Pedestrian/Bicycle Railing L Bridge
(Typ.) Required shown) B 8A ' ' | N \ |
psphalt overlay oS WWR 4x4 ~ W4.0xW4.0 (Min. 2-6" wide) | o |
—- tied to the top of the bottom mat Top olBackwa/l = 7" Thick Expanded
g \ Bars 5A1 of steel (See Sheet 1, Note 6) Polystyrene L
— ‘ _— Approach Slab —| .
i N | Bars 5B o \ ™ =1 Bridge
(BSaereS ﬁofe 1) \\—'r_llJ \: /: . g 3|3 Retaining Wall Coping ij———\ Deck
SECTION B'B BarS C ° M | :-|.| SJ\; % CEl \.\; _____ N g// B
APPROACH SLAB WITH MEDIAN TRAFFIC RAILING (as Reqd. T — %S 1" Thick Expanded — o | i
See Note 1) 45° &N Polystyrene | I:
. . . %I P K | — Cheekwall
Traffic Railing (Type varies, Expanded Polystyrene | fn o I
36" Sing/e—S/ogpe )s/fgown) . b iJ 2" Min. Face of Retaining Wall—— A T Ll X
Retaining Wall (See Wall / Ln ) Embed ‘ A A
. ' Sheets for Details) —] See 55" (Min.) 515" (Min. thickness) lug on End 6" Front Face
Pedestrian/Bicycle , Note 2 Bent to retain and conceal -
Const. Joint c b Joint Raili Optional Base e 6]/2" of Backwall
. onst. Join ailing (See Sheet 1, Note 10)—1 edge of Retaining Wall |-
Asphalt Overlay Required Required ee oheel 1, Note |___— Back Face of
— \ _. 104" + 6" | See Backwall
Note 2
i SECTION THRU APPROACH SLAB VIEW D-D AT BEGIN OR END BRIDGE (BEAM
~ r_ll : AND RETAINING WALL I I IBR[DGE SHOWN,I FLAT SLAB BRIDGE SIMILAR)
SN I APPROACH SLAB WITH RETAINING WALL DETAIL
SECTION B-B OACH 5 G N

APPROACH SLAB WITH SIDEWALK

Raised Sidewalk (geometry & reinforcement
to match superstructure sheets)

Asphalt Overlay

Traffic Railing (Type
varies, 32" Vertical
Shape shown)

Const. Joint
\ Required
AN r—|:
Nd -
SECTION B-B

APPROACH SLAB WITH RAISED SIDEW ALK

Bars 5B may be full
length or extended

2'-2" Min.
3" Min, | T\
—2'-2" Min.
Bars 5A1 T—L lap Reqd.
e

% T

—A—

Bars 8A2

Longitudinal Const. Jo/nt/l

LONGITUDINAL CONSTRUCTION

6 20" 12" CROSS
Top of Retaining Wall Coping| Approach Slab
K Transitio‘n /7 Constr
o : 12 NOTES:
m(-= X I
! g . 1K)
NS k <.

1" Preformed
Joint Filler ——

Y
\— Provide Supplemental #4 Bar

N with 2" Min. concrete cover

COPING TRANSITION DETAIL FOR
RETAINING WALLS WITH 2'-3" COPING HEIGHT
(Railing Not Shown For Clarity)

REFERENCES:

For location of Section B-B and Longitudinal

uction Joint see Sheet 1.

1. Bars C are required as shown when
the 36" or 42" Single-Slope Traffic
Railing, or the Traffic Railing/Noise
Wall, are used at the edge of the
Approach Slab.

2. Actual location & width vary
depending on type of Retaining
Wall used.

3. Expanded Polystyrene 1" min. top
for MSE walls, 3" min. top for rigid
retaining walls. 15" each side.

LAST
REVISION

11/01/25

REVISION

DESCRIPTION:

FY 2027-28

JOINT DETAIL
@ STANDARD PLANS

APPROACH SLABS 30 FT.
(FLEXIBLE PAVEMENT APPROACHES)

INDEX

400-090

SHEET

2o0f 2




7:52:14 AM

9/16/2026

Dim. L1 = 30'-0" + N x Tan @ ; "
Dim. L1 = 30-0" Min. 1-0" (Top) o varies 1067 Max GENERAL NOTES
‘ =K Bars 5BI @ 1-0" Max. (Top of Slab) Bars 582 @ 10" Max, / ' 1. SURFACE TREATMENT: Apply a Class 4 Floor Finish (Grooved)
Typical Case 1 & ~Outside edge of Approach Slab , Bari 5Bl @ 9 Ma’x. ,(IBO“OW of Slab) Kf’rf 5B3 @ 9" Max. to the riding surface from begin or end approach slab joint
Case 2 (Coping) shall match and conform 9 Bars C1 @ 1'-0" Max. (Top of Siab) 9" (Bottom) 6" to begin or end bridge. See Bid Item Notes. Apply a broomed
Edge adjacent . with alignment of Left & Right ‘ (Placed between Bars 5B, Top of Slab) ‘ Eia finish to sidewalk areas.
to rigid o ___| Copings shown on Superstructure Q= 2. CONDUIT: If required, see Structures Plans for Conduit details.
pavement \;: N J_'f || Sheets (Typ.) “ais - - L 3. When a longitudinal construction joint is necessary or allowed
— Gutter Line -/ || —+H Gutter Line J by the Engineer, the transverse steel shall be extended as
I * Bars C1 || |_— Begin or End Bridge T« Bars C1 Construction Joint/ shown in the Longitudinal Consll“ruction Joint Detail.
- (Typ.) | (Front Face of Backwall - (Typ.) Permitted 4. The plan view for CASE 1 applies when the skew angle
T ’ |I if applicable) T ’ \/ " (@) = 0° Relevant details also apply to CASE 2.
1 | 1 % 5. The plan view for CASE 2 applies where the skew angle
— || - > < (D) is > 0°. The slab shown represents a skew to the right
I _ |:,/ Back Face of Backwall T = 2 for an approach slab at begin bridge;, approach slab at the
1 ;rg 2 | or Edge of Bent Cap 1 2 5 end of bridge or a left skew shall be treated similarly. The
Dowels per - k% Geometric || ) -1 n ke shown reinforcement shall be utilized, and Dowels provided
Index 1 o | % Control Line |1 Edge adjacent to 71 Y 2 in accordance with Index 350-001 and 370-001.
350-001 - S| 2 I rigid pavement — A/ Geometric 2 E 6. Deformed WWR must meet the requirements of Specification
& 370-001 /1| S |" | 5 90° 0 Control Line § g Section 931.
(Typ.) 1 Nl B || 90° (Typ.) mi B = 3 7. PROFILOGRAPH: If profilograph requirements apply, planing
I | >ré @ I :,,f ) o i | | o < may be required. The permitted construction joint shown in
| S| r 1| = = Section A-A will facilitate the placement of the expansion joint.
= |
-1 5 § |I -1 N g 8. Approach slabs shown in Plan View Cases 1 and 2 represent
A Ll || A ' L 4 ~ Bars 5C2 @ 6 § ° a typical approach slab with edge barriers and no sidewalks.
-1 ® | - (Top of slab) g ‘; Provide railings, parapets, traffic separators and sidewalks
I © |1 mi ~ 2 as detailed on the additional approach slab sheets.
1 < | || 4 A Tl = a 9. PAYMENT: Deformed WWR for the edge of Approach Slabs
-1 ﬂ © | T § g on retaining walls is not included in the estimated quantity for
I s 2 |: HiE _KQ ____________ i Q a reinforcing steel and is considered incidental to the work. See
-1 Q| q Construction Joint || - Longiﬁudiﬁa/ Const. Joint (Preferred Back Face of Backwall Roadway Plans for Optional Base details and quantities.
I Permitted | mi location is at edge of lane, see or Edge of Bent Cap
ai \\ll Dowels per Index Al Note 3 and Detail) (Typ. ' .
I !I 2'-0" 350-001 & 370-001 (Typ.) Tl Cases 1 & 2) Begin or End Bridge
—H Gutter Line \ |: - Gutter Line\ (lf-’ront/(—'aze; j)f Backwall
1N - if applicable
t+--—-—""""="""""73~-~"—-—"—-—"—"—-—"—=——-——- - —- = H’ u -+------""-""-""—-"=—-"—-"=-"—-"—=-"=-"—=-—=- - - —]f
L - = *NOTE: Bars C1 are required —t =
2 B as shown when the 36" or 42" B Ela ‘
Single-Slope Traffic Railings, |_7 o =
9" * Bars C1 @ 1'-0" Max. (Top of Slab) 9" or the Traffic Railing/Noise 9" * Bars C1 @ 1'-0" Max. (Top of Slab) 9" )
Wall, are used at the edge of Typical Case 1 & Case 2
(Placed between Bars 5B, Top of Slab) the Approach Slab. (Placed between Bars 5B, Top of Slab)
3" Bars 5B @ 1'-0" Max. (Top of Slab) 3" 3" Bars 5B1 @ 1'-0" Max. (Top of Slab) 3"
Bars 5B @ 9" Max. (Bottom of Slab) Bars 5B1 @ 9" Max. (Bottom of Slab)
Dim. L2 = 30'-0" Min. Dim. L2 = 30'-0" Min. CROSS REFERENCES:
For Section B-B, Longitudinal Construction
PLAN VIEW (CASE 1) PLAN VIEW (CASE 2) :/SOhlgétDzefall and Approach Slab Details see
Dowels per 0 _\0 (Min.) | Begin or End Bridge
Index W(Front Face of Backwall
350-001 ‘2'—0” (See Case 1 & if applicable)
‘(&7_37)0_00] ‘Case 2 Plan View) See Structures Plans,
"’ W 2%" Cover 4 ~ Bars 5C2 @ 6" (Case 2 Superstructure Sheets
Bars 8A2 On/y, see Plan View) ( for Joint Details
\
_ —
S (5] (5] (5] (5] (5] T i— :\N g
;\'. '——p: -"/ a a \ 3 Q /) o 9 Ta a a a a &) a —q ~ <
p | oS
[/ — : S
45° { g
]
) . i
Construction Joint \ 0 ic Felt bond break
2" Cover 4" Cover (except Bars 5B (Top Permitted : : rganic relt bond breaker
(Typ.) 2" over wall panels) & Bottom) (Typ.) ) ] : :
Bars 5A1 U-Shaped Dowels (Billed with End Bents, |
Optional Base see End Bent Sheets for placement) i |
(See Note 9)
Back Face of Backwall (Beam
SECTION A-A or Girder Bridge) or Edge
of Bent Cap (Flat Slab Bridge)
LAST =| DESCRIPTION:
revision |3 FDOT. FY 2027-28 APPROACH SLABS (30 FT.) INDEX SHEET
11/01/17 |3 —=— STANDARD PLANS (RIGID PAVEMENT APPROACHES) 400-091 10of 2
[\s
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Traffic Railing, 36" ,— Edge of Approach Slab (Coping)
Single-Slope shown,
Traffic R{:Jil/ng other Traffic Railings C Approach Slab Bridge
(Type varies, and Pedestrian/Bicycle
Const. Joint 36" Single-Slope shown) Railing similar Poured rubber or rapid Traffic Railing or | Begin or End
Required Traffic Railing or cure silicone 1" deep Pedestrian/Bicycle Railing Bridge
— Pedestrian/Bicycle Railing ) , ,
{ - NOTE: reinforcement; see relevant Shoulder Line \ \ \
Geometry of Traffic Railings, Index for placement L ) ) \y -~
‘ |  Pedestrian/Bicycle Railings, Traffic 72" Preformed Joint Filler - L Top of Backwall
Bars C1 N\ rl y gs f f
(See Note ])J No |} Separators and Sidewalks to match Bars C1 extend from Front Face o
= those on adjoining bridge. (as Reqd. Bars 5A1 Backwall to end of Wingwall Approach Slab —= 1 Bridge Deck —=
SECTION B-B See Note 1) 7—2 I I R N ==
N I R Sid -
STANDARD APPROACH SLAB . : Bars 58 ——2 2 L . \ I / S;oZe Front Face :_ H |_— Cheekwall
(TTraff/C RQ//mg M "} © ‘K o U : of Backwall I / T
, ype varies, \ ﬂ\\t
Traffic Separator Const. Joint . 36" Single-Slope I ' | |
7 Required Const. Joint I ! | I
Required shown) Appvroach Slab Bars 8A2 : : N L = N N
fo_ o\ | o 05/3“0';7/ st']e Vote 9 Fill End Bent Beam or
[ [ (See Sheet 1, Note 9) ‘ C ! Wingwall Girder
A 9 7 End Bent Wingwall
— N |
fsa;es /\?o]te ])j \\_,r_: I SECTION THRU APPROACH SLAB VIEW C-C AT BEGIN OR END BRIDGE (BEAM
SECTION B-B AND END BENT WINGWALL BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR)
APPROACH SLAB WITH TRAFFIC SEPARATOR APPROACH SLAB WITH WINGWALL DETAILS
Edge of Approach Slab (Coping) ——=| Traffic Railing or Pedestrian/Bicycle )
' Railing P ¢ reinf " Approach Slab Bridge
36" Single-Slope Traffic Railing, 36" Single-Slope ailing Farapet reiniorcement, see
Median Traffic Railing Traffic Railing shown, other Traffic Railings relevant Index for placement raffic Raili . J
(Type varies, and Pedestrian/Bicycle rartic Raiiing or . /—Beg/n or En
Const. Joint . 36" Single-Slope Railing similar D Pedestrian/Bicycle Railing Bridge
i Const. Joint g
Required Required shown) Bars C1 , \ N
equire (as Reqd. WWR 4x4 ~ W4.0xW4.0 (Min. 2'-6" \f L T pi )
| . Bars 541~ Bars oo note 1) wide) tied to the top of the bottom Top of| Backwall S 72" Thick Expanded
L ? | T \8'42 ) mat of steel (See Sheetl, Note 6) = Polystyrene _
_ A h Slab
— N | Bars 55 1 . /. n pproach >ta \\ = Bridge
Bars C1 J =R ars 58 —=T"" "\ ol VAR T R - » Deck
(See Note 1) o« 1. o o > > = = » ™ g8 =|= Retaining Wall Copmg\:_:/ _______ -~ N g‘/
-~ ~| o
_ N : | o — ! — Beam or
SECTION B-B b 518 15" Thick Expanded == “ | Girder
APPROACH SLAB WITH MEDIAN TRAFFIC RAILING Expanded 45° N Polystyrene — : I:
. . Polystyrene / | iy | I | — Cheekwall
Traffic Railing o ey D 2" Min. Face of Retaining Wall 4 A, 0 il ‘
(Type varies, Retaining Wall (See Wall Embed ' ‘ A— s \
36" Single-Slope Sheets for Details) — See 5%" (Min.) 5)5" (Min. thickness) lug on End ‘ 6" Front Face
‘ shown) Pedestrian/Bicycle Optional Base Note 2 Bsnt tof rRetf”.q andvﬁoll’;cea/ 614" of Backwall
Const. Joint Const. Joint Railing (See Sheet 1, Note 9) —| edge of retamning Wa Back Face of
Required Required 1'-0" + 6" |See Backwall
—. Note 2
= SECTION THRU APPROACH SLAB VIEW D-D AT BEGIN OR END BRIDGE (BEAM
o | AND RETAINING WALL BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR)
SECTION B-B \ 1 APPROACH SLAB WITH RETAINING WALL DETAILS

APPROACH SLAB WITH SIDEWALK

Raised Sidewalk (geometry & reinforcement

to match superstructure sheets) \
{
\

Const. Joint
Required

N |
N =

SECTION B-B
APPROACH SLAB WITH RAISED SIDEW ALK

Traffic Railing (Type
varies, 32" Vertical
Shape shown)

Bars 5B may be full
length or extended

2'-2" Min.
3" Min. T
—2'-2" Min.
- - lap Reqd.
[
Bars 8A2 )/ /J \(ZB
Longitudinal Const. Joint

LONGITUDINAL CONSTRUCTION
JOINT DETAIL

Bars 5A1 W‘

6 2-0" 12"
Top of Retaining Wall Coping| Approach Slab
f\ Transition
12 : 5|8
RIS X TS

! % ' N ©
NS /'U

15" Preformed

Joint Filler — - Provide Supplemental #4 Bar

\ with 2" Min. concrete cover
Al

COPING TRANSITION DETAIL FOR
RETAINING WALLS WITH 2'-3" COPING HEIGHT
(Railing Not Shown For Clarity)

CROSS REFERENCES:

For location of Section B-B and Longitudinal
Construction Joint see Sheet 1.

NOTES:

1. Bars C1 are required as shown when
the 36" or 42" Single-Slope Traffic
Railing, or the Traffic Railing/Noise
Wall, are used at the edge of the
Approach Slab.

2. Actual location & width vary
depending on type of Retaining
Wall used.

3. Expanded Polystyrene 1" min. top
for MSE walls, 3" min. top for rigid
retaining walls. 15" each side.

LAST DESCRIPTION:

REVISION
11/01/25

REVISION

FY 2027-28
STANDARD PLANS

FDOT\)

APPROACH SLABS 30 FT.
(RIGID PAVEMENT APPROACHES)

INDEX

400-091

SHEET

2o0f 2
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LEFT END 90° 00° RIGHT END
WINGWALL 1350 450 450 135° WINGWALL
Valid Skew \> Left Exterior </’
// (SW) Barrel Wall (5W) \\
Angle Range Y ,/ N Valid Skew

Angle Range

Direction of Stationing gy

Left Headwall
Valid Skew Angle
Ranges (SL)

¢ Culvert
J,i,i,i,i,ifi, Right Headwall
AN

Valid Skew Angle
Ranges (SR)

Valid Skew
Angle Range

\ \\ ’
\\ (SW) Right Exterior (SW) //
45°<\

’/> Barrel Wall
45°

Valid Skew
Angle Range

135°

LEFT BEGIN 90° SCHEMATIC "A" - PLAN VIEW 90° RIGHT BEGIN For Headwall Skew
WINGWALL HEADWALL & WINGWALL ALIGNMENT WINGWALL and Wingwall Skews,
NOTE: All headwall and culvert skew angles are measured in degrees from See Schematic "A"

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

Construction Joint in
Footing permitted

,/Exter/'or Barrel Wall

Construction Joint

GENERAL NOTES:
LIVE LOAD: HL-93.

CONSTRUCTION LOADING: It is the construction Contractor's responsibility to provide for
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.

SURFACE FINISH: All concrete surfaces shall receive a general surface finish.

SKEWED CONSTRUCTION JOINTS: Construction joints in barrels of culverts with skewed
wingwalls may be placed parallel to the headwalls and the reinforcing steel, and the slabs
may be cut provided that the cut reinforcing steel extends beyond the construction joint
enough for splices to be made in accordance with Table 1 on this sheet. The cost of
construction joints and additional reinforcing shall be at the expense of the Contractor.

CULVERT EXTENSIONS: For cut backs and ties into existing concrete box culverts see
Sheet 6 of 8.

REINFORCING STEEL: See the "Box Culvert Data Tables" in the Contract Plans for grade
and bar spacing. See the Reinforcing Bar List in the Contract Plans for bar sizes and
bar bending details.

Culvert Skew
(Negative Skew)

\\ For Headwall Skew

and Wingwall Skews,
See Schematic "A"

SCHEMATIC "B" - PLAN VIEW
CULVERT ALIGNMENT

NOTE: For Culvert Skew see Contract Plans.

TABLE 1 - MINIMUM BAR SPLICE LENGTHS
FOR LONGITUDINAL REINFORCING

(See Detail "F", Limits of sloped BAR | SPLICE (CLASS B) | BAR | SPLICE (CLASS B)
Front Tip _I_ Sheet 5) top surface (Lw) SIZE | CLASS Il | CLASS IV | SIZE |CLASS II | CLASS IV
Construction Joint in L \ > Z (3400 psi) |(5500 psi) (3400 psi)|(5500 psi)
Wingwall required % ~ #3 1_4" 17-0" #8 E >_g"
m — |~ #4 1'-9" 1'-4" #9 4'-3" 3'-4"
Q =S|9
|: i\: s \I, #5 oD 7-8"
________ ( e == ? /Front Tip #6 27 20"
Exterior Barrel Wall E -g = T T ' | #7 30" g
T — Front Tip Height TABLE 1 NOTE: Splice lengths are based on an AASHTO
(He) (I'-6" Min.) Class B tension lap splice for the Specification Section 346
Construction Joint in = ffm_———————-————"FF————F—————————— — — concrete class shown.
Footing permitted
Half Elevation showing Half Elevation showing

Parallel Wingwalls Tapered Wingwalls

PART PLAN SHOWING PARALLEL WINGWALLS END ELEVATION
AND LOCATION OF CONSTRUCTION JOINTS OF CULVERT

NOTE:
Construction Joints in wingwalls and footings are located as follows:
For non-skewed wingwalls they are located adjacent to the exterior
face of the exterior barrel wall; when the ¢ of wingwall and ¢ of
exterior barrel wall results in an acute angle see Left End Wingwall
above, and when the angle is obtuse see Left Begin Wingwall above
and Detail C (Sheet 5).

LAST = | DESCRIPTION:
revision |3 Fooﬁ Fr 2027-28 CONCRETE BOX CULVERT DETAILS
11/01/16 |3 —— STANDARD PLANS

INDEX SHEET

400-289| 1of 8
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1.

Bars 110 top mat (see Note 1)

Bars 111 bottom mat

l«—Bars 105

Tw

-
T
IS

—

< | N
8| L
v o

< |=

—

)

o
LN
[ -
T

©Q

Half Bar -
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L — Bars ]03\
Half Bar P / | )
Space =
(Typ.) 2 Bars 104
Construction Bars 109 top mat
Joint (Typ.) Bars 112 bottom mat (see Note 1)

in the Contract

T—Bars 106

TYPICAL SECTION THRU SINGLE BARREL CULVERT

CULVERT BARREL NOTES:
Space Bars 110 and 112 with a bar in each corner, and at the ¢ of interior walls (for
multiple barrel culverts only), and the remaining bars placed at equal spacing shown

Plans.

Adjust last bar spacing when required.

Place Bars 113 and 114 at spacing shown in the Contract Plans evenly between
Bars 109 and 111.
Locate the first transverse bar from the ends of the culvert at one half the bar

spacing, but provide the minimum reinforcement cover and not greater than 4" clear.

Bars 110 top mat (see Note 1)

Bars 111 bottom mat

Bars 406 exposed side @ ‘Q
nSnwe 8
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Half Bar Bars 409 top mat Half Bar
Space * Bars 410 bottom mat Space *

iy om
Chamfer
(Typ.) ———

Lw 1@ Construction

Joint (See Note 1)

WINGWALL ELEVATION - Variable Height

(Left

End shown - other corners similar)

Varies

B(Typ.)

by}
<
“ Varies

éﬂmn)

gzgcfélr = Bars ]01\\ } °
(Typ.) — — ] °
yp Bars 406 —a| , |«—— Bars 401
\\ l«— Bars 105
,\\ Bars 102 o ° m
2" x 2" - @ R
= Chamfer < g E A\ E
I (Typ.) Bars 107 —= = o o WINGWALL NOTES:
rEG_\E We Iy g & é’ g_\@ 3 ° > DOW,,E'/ Bar; 412 3 1. Align construction joint perpendicular to wingwall.
SN % N <= S =N 5 Na / @ 8" spacing N 2. In the vicinity of the construction joint, field bend
T|OQ , Bl o |0 @ N shown as (e) iy reinforcement as necessary to maintain minimum
::g < Tw - f Ti ﬁ =2 Bars 108 —« ig 5 ~ ° (Typ.) = reinforcement cover.
Q = . . .
Tlo T e 2 o5 J ° 2 3. For constant height wingwalls, variable length Bars
" gé "= S " ?l ] !.‘3 o g 403, 405 & 408 are not required, and as such
S w Cover -~ Blw S 5 W Rt . Rh ‘ the limits of Bars 401 & 407 extend the full length
Qe (Typ.) N Q5 - @ = | of the wingwall, and the limits of Bars 402 & 404
9 ’ l:_ §§ Bars 107 —= | Q -DE:‘ ° Bars 409 extend to the full height of the wingwall.
= S o
1 hill ol J /Bars 103 - . ‘
~—— Bars 106 = =
Half Bar =7 S D «
Space = &
nyp.) Construction 2 Bars 104 N (Bars 107 Y
Joint (Typ.) Bars 109 top mat or Bars 408 Bars 410
Bars 112 bottom mat (see Note 1) 1'-0"
TYPICAL SECTION THRU MULTIPLE BARREL CULVERT 30 Bars 411 each face 30
@ equal spacing
WINGWALL SECTION A-A
=| DESCRIPTION:
RELV/;L;TON S FY 2027-28 INDEX SHEET
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Bars 201 & 202 (Left Skew)
Bars 301 & 302 (Right Skew) (Typ.)

Bars 801 (Left Headwall)
Bars 804 (Right Headwall) N

See Detail "E",
(Sheet 5)

WP (See

Note 2)

Left Begin
Wingwall,

(Reinforcing
Bars 501-512)

NOTES:

Left End Wingwall,
(Reinforcing Bars 401-412)

Lc (Length at ¢ of Culvert)

Right End Wingwall,
(Reinforcing Bars 601-612)

Normal Bars 101 (Top mat of Top Slab), Bars 102 (Bottom mat of Top Slab) | Normal SR, R/g/,[
Space \ Culre, Space - ’“/@e%&
See Detail "D", . (Se 5/70%7 7
SL, Left Headwall | (Sheet 5) SW (Typ.) Wingwall Skew €, /\/
Skew (- shown) y Bars 106 (Bottom corner of Barrel)
‘ Bars 108 (Inside Face) \

Bars 303 (Top mat, Right Skew)

Bars 203 (Top mat, Left Skew)
Bars 304 (Bottom mat, Right Skew)

/ Bars 108 (Inside Face)
W Bars 105 (Top corner of Barrel)

Begin Culvert
(See Note 1)

Bars 103 (Top mat of Bottom Slab

\«—— Bars 101 (Top mat) > g > g Bars 103 (Top mat)
Bars 102 (Bot. mat) g0 g . Bars 104 (Bot. mat) —~

oo YA

o= o=

~|3 =9

- - - _ > m - ~lm - _

S |~ =

2= S

\ n | 0|

S slw

T | C O

Bars 201 (Top mat, Left Skew) @ S Q 8

W Bars 301 (Top mat, Right Skew)

Bars 202 (Bottom mat, Left Skew)
/ X Bars 302 (Bottom mat, Right Skew)

SW (Typ.) Wingwall Skew

\\ ¢ Culvert

Bars 303 & 304 (Right Skew)
Bars 203 & 204 (Left Skew) (Typ.)

Bars 811 (Right Cutoff Wall)
Bars 808 (Left Cutoff Wall)

Right Begin Wingwall,
(Reinforcing Bars 701-712)

Slab Reinforcing Steel within these
limits apply for the skewed portion

Bars 104 (Bottom mat of Bottom Slab)

Slab Reinforcing Steel within these limits apply for the nonskewed portion of slabs

Slab Reinforcing Steel within these
limits apply for the skewed portion

of culvert slabs when the left
Headwall is skewed.

PARTIAL PLAN TOP SLAB

(Left Side, Left Skew)

1. See Contract Plans for Culvert location, Culvert
Skew Angle and Roadway Cross Section.
2. WP = Working Point, used for wingwall layout and

location of construction joint. See Detail "C" (Sheet 5).

See Detail "J",
(Sheet 5)

SINGLE BARREL BOX CULVERT

of culvert slab when the right
Headwall is skewed.

PARTIAL PLAN BOTTOM SLAB

(Skewed Culvert With Parallel Wingwalls Shown)

Center of Traffic Lanes

T
‘ _

1 =,
Depth of fill (do not use upper or

lower points in normal or superelevated
roadway sections unless so directed by

(Right Side, Right Skew)

Side Slope 1:X

Bars 108 ~ Interior

Construction Joint

Bars 803 Half Bar Space + — ‘ the Structures Design Office.) Bars 806

Y s s s S .

(Typ.) Bars 110 / _\\ (Typ.)
Bars 111

Face (Exterior Wall)

Bars 105/Bars 106 ~ Exterior

Face (Exterior Wall)

Bars
Bars 112

Walls (Each Face)

Bars 113 & 114 Exterior Bars 107 ~ Each Face

109\

Bars 115, 116... Interior Walls
(Each Face, Multiple Barrels only)

(Interior Wall - Multiple Barrels only)

4" (Typ.)

Bars 809

Half Bar Space + —

\QK Bars 812
Bars 811

Bars 204 (Bottom mat, Left Skew)

f}ayrps.)808 (sse;eieg‘j” K Partial Section showing Exterior Walls Partial Section showing Interior Walls (Multiple Barrels only) (Typ.)
LONGITUDINAL SECTION THRU CULVERT
(Transverse Top & Bottom Slab Reinforcing Not Shown For Clarity)
=| DESCRIPTION:
revision (S FooT) ! 202728 CONCRETE BOX CULVERT DETAILS o T
01/01/07 |3 — STANDARD PLANS 400-289| 3 of 8
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SL
Left Skew
+ ShOWn)

CU/I/@/-[
Skey Angle

(See /\/Oz»e ])

(- Shown)

Lc (Length at ¢ of Culvert)

Bars 105 (Top corner of barrel)

Bars 108 (Inside Face)

Slab Reinforcing Steel within these limits apply for the nonskewed portion of slabs
N

Bars 106 (Bottom corner of barrel)

SR
Right Skew
(- 5/70}/]//7)

Bars 108 (Inside Face) \

Al

I /
Bars 101 (Top mat of Top Slab), Bars 102 (Bottom mat of Top Slab)

Bars 103 (Top mat of Bottom Slab), Bars 104 (Bottom mat of Bottom Slab)

Left End Wingwall
(Reinf. Bars 401-412)

WP (See Note 2)

Bars 201 & 202 (Left Skew)
Bars 301 & 302 (Right Skew) (Typ.)

Bars 801 (Left Headwall)
Bars 804 (Right Headwall)

See Detail "C",
(Sheet 5) Wingwall
to Box Connection

WP (See Note 2)

Left Begin Wingwall
(Reinf. Bars 501-512)

WP (See Note 2)

Normal Normal
End Culvert (See Note 1) - i
Space Space
Bars 201 (Top mat, Left Skew) Bars 303 (Top mat, Right Skew)
Bars 301 (Top mat, Right Skew) Bars 203 (Top mat, Left Skew)
Bars 202 (Bottom mat, Left Skew) __ Bars 304 (Bottom mat, Right Skew)
Bars 302 (Bottom mat, Right Skew) § g‘ Bars 204 (Bottom mat, Left Skew)
~ = ~
4 ~| ®© S~
—~| ®© =
h~d [V
2= Ele
IS ol S
g2 JE=
. = =0
= S NS
B e : SN - - - — 1]
0= 2,
=— Bars 101 (Top mat) & g Qs Bars 103 (Top mat)
Bars 102 (Bottom mat) @ @ Bars 104 (Bottom mat) —=
’\V L L ’\V
y 9 7 \ i
Xlw !
WP (See Note 2) \\r/
_______________________ 3/
) ) ) > [ SV
/\ . SW (Typ.)
Begin Culvert (See Note 1) Wingwall Skew
Partial Plan Top Slab Partial Plan Bottom Slab
SW (Typ.) |
Wingwall Skew
PARTIAL PLAN TOP SLAB PARTIAL PLAN BOTTOM SLAB

(Left Side, Left Skew)

(Right Side, Right Skew)

MULTIPLE BARREL BOX CULVERT
(Skewed Culvert With Skewed Wingwalls Shown)

NOTES:

/ ¢ Culvert
See Detail "G"
(Sheet 5)

Brey,

Bars 812 (Right Cutoff Wall)
Bars 809 (Left Cutoff Wall)

See Detail E (Sheet 5),

Chamfer Requirements

Right Begin Wingwall
(Reinf. Bars 701-712)

1. See Contract Plans for Culvert Location,
Culvert Skew Angle and Roadway Cross Section.
2. WP = Working Point, used for wingwall layout and

location of construction joint.

See Detail C (Sheet 5).

Right End Wingwall
(Reinf. Bars 601-612)

Bars 303 & 304 (Right Skew)
Bars 203 & 204 (Left Skew) (Typ.)

LAST DESCRIPTION:

REVISION
01/01/07

REVISION

FDOT\)

FY 2027-28
STANDARD PLANS

CONCRETE BOX CULVERT DETAILS

INDEX

400-289
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Bars 412 (Left End Wingwall)
Bars 712 (Right Begin Wingwall) (Typ.)

2-0" (Typ.) |

See Detail "G" See Detail "F"

a

JRE A

1% (Min.)

Wall Height
(He and Hs)

Bars 512 (Left Begin Wingwall)
Bars 612 (Right End Wingwall) (Typ.)
3" @ Weep Hole with
continuous Underdrain
! (See Detail "B")

120"

6"

Coarse Aggregate

i . I
e I e e 4 ——rFr———- P ————— ==
1 ETTTITTIICICC | I Pt pipdulpied il 5 e
1'-0" Min. Hicw (Left) Provide additional 3" @ Weep o
- DETAIL "B

Slope of
Backfill

Hrcw (Right)
END ELEVATION
(Showing Constant Height And
Variable Height Wingwalls)

(Typ.)

Headwall
Cutoff Wall

Align Exposed Face of
Wingwall with Inside
Face of Box Exterior Wall

WP (SW=90°)

Construction Joint
(See Note 2)

Wingwall
Cutoff Wall
(See Note 5)

Exterior Wall of Box

wpP
(SW>90°)

See Note 1

Wingwall

Holes @ 10'-0" spacing when
base of Wingwall is exposed

3" Chamfer \ "
See "Box Culvert Data —————

Tables" for modified

anchorage

UNDERDRAIN DETAIL

Type D-3 Geotextile

Underdrain Pipe
(See Index 440-001)

* Included in the cost of the Traffic Railing.

(Similar to Type II ~ Index 440-001)

155" b

Traffic Railing

(36" Single-Slope shown)

See Traffic Railing Index

Construction
Joint required

for reinforcing details

Roadway Surface

Varies (4" Min. if optional

reinforcing * —

/]

_——— ——

Const. Joint provided)

%

NOTES:

L.

2.

— Pavement thickness ('PT')

For small angles, the Contractor may elect to fill the area between the

box and the wingwall footing with unreinforced concrete. For wingwall skew
angles less then 90 degrees, field bend wingwall reinforcement as necessary
while maintaining cover. No additional payment will be made for this work.
Location of Construction Joint determined by WP at theoretical intersection of:
- Soil side face of Headwall and outside face of Box Exterior Wall, for SW=90°
- Outside face of Headwall and outside face of Box Exterior Wall, for SW>90°.
Provide 6" chamfer when angle 'A'" is greater than 45°. Maintain

minimum wall thickness. Field adjust reinforcing to maintain cover.

Wingwall Skew Angles (SW) are measured from the adjacent box

exterior wall to the wingwall.

Turn or extend Wingwall Cutoff Wall as necessary to meet Box Cutoff Wall.
Provide additional reinforcement in the top of the top slab below traffic
railings to ensure a minimum area of 0.80 sq. in./ft. transverse reinforcing.

Blhw
2"x 2" | Bars 801
Chamrer | (gars 804)
(Typ.) ) <
N
\‘>/ /@J%
. N <M
Bars 803 — < Optional
(Bars 806) — Construction
/ Joint (Typ.)
s
55 — H — — —_ =
I Y Y
6" x 6" I N
Chamfer 7 ~
(Typ.) = - ~

Bars 802 (Bars 805) (Typ.)

DETAIL "J"
LEFT HEADWALL SECTION
(Right Headwall similar)

SW (See Note 4) Optional ‘ ,
Construction Joint End of Barrel & v
2 — 8" Min. TL-4 Traffic Railing ]
Wingwall Footing Bars 803 (Bars 806) 10" Min. TL-5 Traffic Railing Face of Headwall Edge of
Min. #5 bars @ 8" sp. o Chamfer
DETAIL "C" - PLAN VIEW Provide supplemental top bars X | = L
WINGWALL TO BOX CONNECTION (Min. 5-0" long) (See Note 6) C”amfef\ -
(Left Begin Corner Shown, Other Corners Similar) DETAIL "["
- = . . .
” TRAFFIC RAILING ATTACHMENT TO HEADWALL ﬁ/wtmna/ Construction -
2" V-Groove at ¢ Bars 807 . =
Construction Joint (Bars 810) 1 Joint (Typ.)
- in Vertical Face of _L/ * v v *
2 Wingwall Only \ . I | I AN | .
s 5 <
s L ____ Ti Interior Wall Bars 809 (Bars 812)
0 o —— Bars 808 (Bars 811)
See Note 1 /)| @
" ‘H H ’ 1370 || e
6" Side o i
Chamfer Angle ‘A "M‘M Blcw
(See Note 3)
DETAIL "D" DETAIL "F" DETAIL "E" DETAIL "G" SECTION H-H DETAIL "K"
LEFT CUTOFF WALL SECTION
CROSS REFERENCE: (Right Cutoff Wall similar)
See Sheet 3 for locations of Details "D", "E", "J" & "K".
See Sheet 4 for locations of Detail "C".
LAST Z| DESCRIPTION: EY 2027-28 INDEX SHEET
REVISION 1 FDOT{S CONCRETE BOX CULVERT DETAILS
11/01/23 |3 —=—~ STANDARD PLANS 400-289| 5 of 8
[\s
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Remove Wingwalls and Footings
Sufficient to Construct
Culvert Extension

Length For

Estimatedhauantities

Cut back Existing

< V
Longitudinal Reinforcing /// A
Stee/ to be Extendgd T T Culvert Extension (Lc,
into Culvert Extension //////;// — Tabulated on Box Culvert
(See Note 3) oo \/ re- nh Data Tables for Standard
,,,,,, -~ Lengt Box Section Extension)
,,,,,,,, £35%2 \
L Exist. Box - b Box Culvert L 0
Culvert | Extension | -
::v ‘ ::v ******* T
A A i H
‘ A >0 } A l Existing } Box Culvert
L R A L j ?o/x . | Extension L
q ulver |
Y \
777777 L
Cut back Existing A

Walls, Top Slab &
Bottom Slab

~
~
~
\\ .
Exist.

OUTSIDE WALLS OF BOXES

FLARED WINGW ALL

See Transition

Construction Joint Detail L

Walls, Top Slab &
Bottom Slab to
Beginning of Radius
(2'-0" Min.)

Length for
Longitudinal Reinforcing | o Estimated Quantities
Al
Stteelct? bet ’:;:_th”d?d } } | Remove Headwall,
into Culvert Extension ; ;
(See Note 3) [ | ! ‘ ZVngwa/t/ & tF.OOtTQ ¢ Culvert Extension (Lc,
| o Lonstruction Jon Tabulated on Box Culvert
,,,,,, — Tie-In Data Tables for Standard
777777 I Length Box Section Extension)
|1 _ v
4/4'T T ‘F |
! ]
' A || A l 7777777 Il
’\V ’\V
B V ; ; ) B Existing } } Box Culvert
i Exist. Box B Box Cu(vert | L Box o Extension L
9 Culvert || Extension Culvert D
ffffffff — |
7777777 1 1 - —
\ N L e z T
‘C [ Cl See Transition } }
| Detail "L" —
OUTSIDE WALLS OF BOXES
SECTION B-B

STRAIGHT WINGWALL

1. The Box Culvert Data Tables and Reinforcing Bar List do not include the additional
guantities needed for dowel connections or transitions from double walls of existing
concrete box culverts; the cost for additional reinforcement and the thickened
concrete wall in the transitional area shall be included in the costs for concrete and

2. Cost for removal and disposal of material from existing headwalls, wingwalls and box,
and cost of cleaning, straightening and extending or doweling longitudinal

reinforcing steel shall be included in the cost for concrete and steel of the culvert

3. Remove existing concrete while avoiding damage to existing reinforcement.

Clean

and straighten existing reinforcement, lap and tie onto extension reinforcement.
4. Dowel in #4 Bars @ 1'-0" max. spacing into wall/slab when there is a single mat

of existing reinforcing steel, otherwise splice 1'-6" as shown for inside

Use an Adhesive Bonding Material System in accordance with

5. Provide additional transverse bars for top and bottom slab, parallel and full width
of any skewed joint connection when shown in the Plans.

notes in Plans for Connection Types allowed.

2'-0" Transition

= — Extension Wall

N N
! i ! - Proposed Side Slope
2'-0" Straight , | 2'-0" Tapered Existing  ~— ——
Transition ‘Y Transition Side S/%pe/ % NOTES:
See Detail "M")
L] %‘: ( | Existing ‘ } Remove Portion of
— - - - -] ‘ = Wingwa//N ‘ Wingwall less than 1'-0"
| | below Proposed Side Slope Surface
| i steel in the culvert extension.
\ T
\ \ \ —
INTERIOR DOUBLE WALLS OF BOXES SECTION C-C renrorc
’\V ‘ ’\V
2'-0" Straight | | 2-0" Tapered
Transition ‘T Transition
,,,,,,,,,, ‘ (See Detail LY reinforcement.
- ‘ = Specifications Section 416 & 937.
\
} 6. See Box Culvert Data Table
V\V ‘ V\V
INTERIOR SINGLE WALLS OF BOXES
PLAN VIEWS Section of Existing Box Culvert to be removed Existing Headwall |
and replaced, for Type I Connection.
) 2'-0" Min. 2-0" T d e
Wrap Geotextile (See Note 3) i Transa/ﬁ;ieorr? ‘ ) 2'-0" (See Note 3)
Around Construction ‘ 1" Min. ~ \
Joint (20" Min. Width) ' ) Face of Existing Headwall or Wingwall 3" Max. ﬁN—‘r
3" Min. Cl. I'-6" Min. | Field Bend Outside Face of Wall/Slab T \
(Splice Length) as Required / L pole o ey ﬁ .
Exist/'ng ‘ Existing ::::::::::::}::::1 }
Slab or wall A ae Law N /J’,.,/-/"—‘—" Walls B Y SR AN, SNy
Thickness NS T L. 1 T Extension Slab ::::::::::l:::]
T v _J‘)-/- ——— i = = = = = or Wall Thickness
\

Note 4
see Note 1'-0" (Min,

NG

1" Min. ~ 3" Max.

‘ Embedment) ‘

DETAIL "L" - TRANSITION FOR EXTERIOR WALL/SLAB EXTENSION
(Interior Single Walls Similar)

See Note 5 LLong/tud/’na/ Reinforcing

Inside Face of Wall/Slab

TYPE I CONNECTION DETAILS FOR CONCRETE BOX CULVERT EXTENSIONS

| \
C ‘ ‘
mag—t XNt e e e ‘7.,771 )\%
I i
\ ! Bend horizontal bars to lap with existing

inner wall reinforcement 1'-6" Min.

DETAIL "M" - TRANSITION FOR INTERIOR DOUBLE WALLS OF BOX CULVERTS

(CUT BACK EXISTING CONCRETE)

LAST DESCRIPTION:

REVISION
11/01/23

REVISION

FDOT\)

FY 2027-28
STANDARD PLANS

CONCRETE BOX CULVERT DETAILS

INDEX

400-289

SHEET
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Remove Portions of Wingwalls

OUTSIDE WALLS OF BOXES

Exist. Construction Joint Detail N

SECTION A-A

Longitudinal Reinforcing

T

Length for

Estimat ntiti
Remove Headwall stima edNaua rtes

& Wingwall to
Construction Joint

\
! Culvert Extension (Lc,
Tabulated on Box Culvert

2'-0" Additional Payment Length Data Tables for Standard

For Type II Connection

Box Sectiorz Extension)
\

OUTSIDE WALLS OF BOXES

Exist. Box

Culvert

Sufficient to Construct Length for
Culvert Extension Estimated Quantities
C// \ Steel to be Extended
Cut back Concrete and Lol A Culvert Ext on (L into Culvert Extension
Reinforcing to Face of o o ulvert Extension (Lc, (See Note 3)
Culvert (See Note 3) _ e 2'-0" Additional Payment Length Tabulated On Box Culvert
//////// For Type II Connection Data Tables for Standard L
s \/ Box Section Extension) Cut back Existing i
e — — . ! Walls, to Beginning
L Exist. Box | Box Culvert L N of Radius or Top
Culvert | Extension | T Slab Chamfer
2: I 2: 7777.7,777
‘ A ‘ A l Existing } Box Culvert B
L ! L L Box Extension L L
| Culvert ‘ 4
,,,,,,,,,, L !
******* —~ < T
~N \\ .
N NN
S See Transition

Existing
Box
Culvert

Box Culvert
Extension 9

N
Box Culvert L
Extension

See Transition
Detail "N"

SECTION B-B

FLARED WINGWALL

STRAIGHT WINGWALL

N N
! \ ! .
| 2-0" Tapered - Proposed Side Slope
2'-0" Straight I Transition Existing AT
Transition _U ‘ (See Detail M) Side Slope I
) =3 Existing } } Remove Portion of Wingwall
7777777777 \ W/ngwa//\\‘ ‘ and/or Headwalls less than 1'-0"
\ ﬁgatce ;3: V‘Co;)/t/ng | below Proposed Side Slope Surface Trim Wall Reinforcing
ut o a [ 1 to provide 2" Min.
\ ; .
\ | (Location varies) ju‘ Existing Clearance
A ! Box Culvert
INTERIOR DOUBLE WALLS OF BOXES ol " in, ~
SECTION C-C TRy
N N 3" Max. Cl.
) ‘ ) \ Box Culvert Extension
2'-0" Straight ‘ | 2'-0" Tapered Y y Wall Reinforcing
Transition ; Transition o9 E@ L =1 L
| (See Detail "L") N S
Pl = nia - | —Top of
| B B — N S Sl 7[: Bottom Slab
1
| Face of Footing
| Cut off walt | 7 ITmT==
\
y | y See Note 4 ‘ R [ \\ Geotextile

NOTES:

1.

The Box Culvert Data Tables and Reinforcing Bar List do not include the additional
quantities needed for dowel connections or transitions from double walls of existing
concrete box culverts, the cost for additional reinforcement and the thickened
concrete wall in the transitional area shall be included in the costs for concrete and
steel in the culvert extension.

Cost for roughening and cleaning existing headwalls, wingwalls and box, and cost of
doweling longitudinal reinforcing steel shall be included in the cost for concrete
and steel of the culvert extension.

Remove existing concrete and reinforcing back to edge of any chamfers exceeding
1". Roughen and clean existing or exposed surface and coat with a Type A epoxy
bonding compound in accordance with the manufacturer's recommendations.

Dowel in #5 Bars @ 1'-0" max. spacing horizontally into center of wall/slab. Provide
vertical dowels in footing to match size, alignment and spacing of outside vertical
wall reinforcing. Use an Adhesive Bonding Material System in accordance with
Specifications Section 416 & 937.

Provide additional transverse bars for top and bottom slab, parallel and full width
of any skewed joint connection when shown in the Plans.

Remove top of existing headwall when necessary to provide 1'-0" clearance below
finished grade. Saw cut full width and seal with Type F-2 epoxy compound to
protect exposed reinforcing.

See Box Culvert Data Table notes in Plans for Connection Types allowed.

IS
£ QEJ See Note 3 2'-0" Straight 2'-0" Tapered Transition
INTERIOR SINGLE WALLS OF BOXES =3 Existing Toe Slab ee flote Transition .
PLAN VIEWS ©g and Cutoff Wall Existing Headwall | Vari Jeng Toe Bleb
w DETAIL uNu g i arlies & Cutoff Wall
Roughened face of Existing | 2'-0" Min. ~ Walls 2'-0" Transition | See Note 4 \ | y
Headwall or Wingwall (See Note 3) \\l Varies ~ Slabs - 7*777 |
Wrap Geotextile around —r————— jl See Note 6 e ﬁ l. a 1
Construction Joint (2'-0" M w 16" Min. Field Bend 0 de F £ Wall/Siab o —_——t — \\_
> Min Cl. (Overlap) / o Required / utside Face of Wall/Sla Exzitmg =\==m==== ‘ 16" Min. 1 ,
Existing Walls 7 ;‘;;;;{‘ ~(splice Length)i ! - — Extension Wall
Slab or Wall S . R N S — — Extension Slab I |
Thickness ! — — ) - or Wall Thickness EE —
————n = = = = = = = [ A N T O, V| |
-/ \& T ]"O” Wi } i . \ Bend horizontal bars to lap with dowelled
: - n. " Min. ~ 3" Max. wall reinforcement 1'-6" Min. (Non-contact
See Note 4 = ‘ o See Note 5 Inside Face of Wall/Slab (Embedment) | | lap splice permitted)
Embedment) \ y \ \
DETAIL "L" - TRANSITION FOR EXTERIOR WALL/SLAB EXTENSION DETAIL "M" - TRANSITION FOR INTERIOR DOUBLE WALLS OF BOX CULVERTS
(Interior Single Walls Similar)
TYPE II CONNECTION DETAILS FOR CONCRETE BOX CULVERT EXTENSIONS
(ADHESIVE DOWEL TO EXISTING CONCRETE)
=| DESCRIPTION:
RELVA";TON g FDOT{S FY 2027-28 CONCRETE BOX CULVERT DETAILS o e
11/01/23 |3 —=— STANDARD PLANS 400-289| 7 of 8
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2 ~ #7 Bars 2'-6"

@ Each Corner
]/4::

2'-515" (Grate)

1
/4,:

Slightly & Moderately

Normal slab
Thickness

Aggressive Environment
Extremely Aggressive

P

Environment

Normal slab
Thickness

44"

2 ~ #7 Bars @

Each Corner (Typ.)

Slightly & Moderately Aggressive Environment
Extremely Aggressive Environment

Additional Concrete Haunch
Required Only When Normal

Slab Thickness is Less Than

6" Unless Otherwise

Shown in Plans

10"
12"

e o 4
Additional Concrete Haunch

3 ~ #7 Bars @ 3" sp.

For Entire Width of

Required Only When Normal
Slab Thickness is Less Than

Minimum: Shown Use Extra Base When This

2l 4-3" (Grate) Iz
7 3-8" 4
I'-0"

SECTION B-B

Culvert Slab (Typ.)

—~——@¢ Median Ditch

Bottom of Base \

|
Culvert Wa//<
YA

Al

3 ~ #7 Bars
@ 3" Sp. (Typ.)

| ED ED :S L\f
- ]k,
3 ~ #7 Bars @ 3" sp. 1-0"
For Entire Width of
Culvert Slab (Typ.) SECTION A-A ckj
Minimum Shown
g
3 3
I
Culvert Wa//< o | |
N _I_I_JZ/__J’______ A I — _
Al ‘ N1
1L/ / | \ N ! !
| | | DWW ! =
' | ! IN\ : 0
A I T
T I. i T N\
1 | -
I | |
| | | Lo A
| | | Lo NS
I [ [ L
| ‘ | | 9
L | S |
| | ' 1/
T ‘ 1T | N
.// ‘ n/?{l "
See Index 425-050 | o
for Grate detail | I‘/_/IA'—T_‘F:)) ~ #7 Bars
' [ "
‘ | 1@ 3" Sp. (Typ.)
|
[
‘ |
R D
|

¢ Median Ditch /ﬂ

PLAN

2 ~ #7 Bars 3'-6" long @ 3" sp.

Above Bottom Mat of Reinf. Acrosi/

Each Corner of Opening (Typ.)

INLET TYPE A GRATE

NOTES:

1. Cost of Steel Grating to be included in cost of Box Culvert.

10'-0"

Friable
Base Material

5

|
|
ro |
|

Dimension is Less Than 12"
|
|
\
|

4'-8"

Use Extra Base When This

Dimension is Less Than 12"

Bottom of Base \

FRIABLE BASE

10'-0"

3 20"

~——Concrete Box
Culvert

The cost of furnishing and installing extra friable base

material shall be included in the cost of the Box Culvert.

Coarse
Aggregate

2. All reinforcing shall be 2" clear for Slightly and Moderately Aggressive
Environments, and 3" clear for Extremely Aggressive Environments.

Location of Number

‘«—(¢ Bridge Culvert

(Bridge Culvert)

|

1
T
|
|
|
| 20" or more
|
|
|

The number is to be placed in the center of

the top surface of all bridge culvert headwalls.
For Bridge Number see Plan-Profile sheet(s).

TOP VIEW OF HEADWALL

BRIDGE CULVERT

INLET IN TOP OF BOX CULVERT

Paint Recessed
Surfaces Black

INLET TYPE B GRATE

|
|
I
j
|

; Geotextile

20"

(both sides)

~—— Concrete Box
Culvert

Place coarse aggregate in 6 inch lifts and compact sufficiently as

3/8”

SECTION THRU RECESSED V-GROOVE

NUMBER LOCATION

TO FORM INSCRIBED FIGURES
Black Plastic Figures 3" in height as approved by the Engineer
may be used in lieu of numbers formed by 3" V-Grooves.
V-Grooves shall be formed by preformed figures.

to be firm and unyielding. Provide coarse aggregate gravel or stone
meeting the requirements of Specification Section 901-2 or 901-3

respectively. Meet the gradation requirements of Specification
Section 901-6, Grades 4, 467, 5, 56 or 57 unless restricted in the

plans.

Provide Type D-3 Geotextile (see Specification Section 514).

The cost of furnishing and installing the coarse aggregate and

geotextile shall be included in the cost of the Box Culvert.

ASPHALTIC CONCRETE BASE

NOTE:

Extra base is required when cross box culverts are located

on facilities subject to high speed traffic ( >45 mph) or high
traffic volumes ( >1600 ADT) and the cover is within the

range specified in the notation above.

EXTRA BASE FOR BOX CULVERTS

CROSSING UNDER FLEXIBLE PAVEMENT

LAST DESCRIPTION:

REVISION
11/01/23

REVISION

FDOT\)

FY 2027-28
STANDARD PLANS

CONCRETE BOX CULVERT DETAILS
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400-289

SHEET
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Ex/sting‘ Box Culvert ~_ C-1-P Exterior Wall/Slab Transition (see Detail "E") PERMITTED PRECAST ALTERNATE BOX SECTIONS
(If Applicable) <¢ Precast Box Culvert Sections (Typ.)
20" (Min.) TYPE |DESCRIPTION SINGLE BARREL MULTIPLE BARRELS DESIGN NOTES
~ /\{ .
~ [ - —]-
\\ Box lengths range Section C-C, C-I P Single Cell Index 400-292
'S . el Je Headwall Connection A Monolithic or
Geotextile (full rom 4-0"to 16'-0 to Precast Box Culvert (Four Sided) Contractor Desian
length at exterior 8 g
longitudinal joint) W) . h — =Top slab e
Type B Boxes only 30 ot See Section A-A Single Cell | uo section s i
N \\)IN (4 Precast Joint B Two—Pi'ece bottom Contractor Design
T \17 Connection C-I-P Wingwall as per (Four Sided) |section —
NG Geotextile / details shown in plans Multicell
L 1 (full exterior C Monolithic Not Applicable =2 = Contractor Design
I wrap)
Optional Lap
(2'-0" Min.) — / ]/2/1 V-Groove
1-0" Min. GENERAL NOTES:
) 1. Specifications:
Bedd/rjg General:
leatelr/a/ FDOT Standard Specifications for Road and Bridge Construction,
6" Min. Section 410 (current edition, and supplements thereto).
Concrete (Precast):
See Section B-B Class 111 or Class II Modified (5,000 psi) for slightly aggressive
Longitudinal Joint environments. ‘ ‘
(Type B Boxes only) C/ass 1V (5,500 psi) for moderately to extremely aggressive
{\\e environments.
o‘e* Concrete (Cast-In-Place):
0 Ge \lQ.\ e Class Il (3,400 psi) for slightly aggressive environments.
] ew\o,a\ ( ‘\(\ﬁo(b Class 1V (5,500 psi) for moderately to extremely aggressive
we NS \,e(\ O\ﬂe( o\@ environments.
\ﬂ/ y © . (\3\ &.\\\e Reinforcing Steel:
Ceﬁ‘ \ 09“0\,@&@ Maintain minimum clearance of 2" for slightly and moderately
(ee(\‘ CO(\C aggressive environments or 3" for extremely aggressive

environments, unless otherwise shown. Equal

of welded wire (WWR) reinforcement is permitted.

ISOMETRIC VIEW OF PRECAST CONCRETE BOX CULVERT
(Double Barrel Culvert shown,
Single or Multiple Barrel Culvert similar)

i

K

U

For Type I Connection
remove & replace
2'-0" section of
existing box, headwall
& toe slab

Y%

Exterior Wall/Slab
C-1-P Transition
Existing

Box Culvert

New Precast Box
Culvert Extension

Threaded Bars with mechanical
couplers or full length lap splice
or bar extensions (Typ.)

Dimensions of inner
opening in new and
existing box are equal

DETAIL E
PICTORIAL VIEW OF EXTERIOR
WALL/SLAB TRANSITION

EXPLODED VIEW OF CONNECTIONS AT END OF CULVERT
(Double Barrel Culvert shown, Single or Multiple Barrel Culvert similar)

with joint sealant.

cast-in-place reinforcement.

when approved by the Engineer.

by the District Structures Engineer.
be shown in the shop drawings when approved.

- 6" Chamfer
(Typ.)

with no additional payment to the Contractor.

area substitution

2. Work this Index with the Cast-In-Place Concrete Box Culvert
Details and Data Tables shown in the plans, Index 400-289 and
the Precast Concrete Box Culverts shown in the shop drawings.

3. All joints between precast sections must be tongue & groove
Joints between cast-in-place & precast
sections shall have longitudinal reinforcing extending from top,
bottom & both side slabs of the precast box tied to the

Single barrel culverts may have
precast headwalls cast integrally with the end segment

4. Extension of existing multiple barrel box culverts with multiple
single cell precast box culverts is not permitted unless approved
Full transition details must

5. Culverts larger than the specified size may be substituted
Substitution must
be approved by the Engineer, minimum earth cover and invert
elevations shown in the Contract Documents must be maintained.

LAsT __ |=| DESCRIPTION:
REVISION % FDOﬁ FY 2027'28
11/01/23 |3 —=—">"  STANDARD PLANS

PRECAST CONCRETE BOX CULVERTS
- SUPPLEMENTAL DETAILS

INDEX

400-291

SHEET

lof 5




" Min. Ton length " Min. Ton length
3" Mi ongue leng 3" Mi ongue leng " Min. cover
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(80 to 15° beVe/} ]]/2” Min. cover outside (80 to 15° beVe/) m
1" Min. cover inside at joint See Section A-A )
] 1" Min. cover ) 1" Min. cover ee Section A- 3" Min. Tongue length
Geotextile o i 75 ) Geotextile Typ) ) for reinforcing (8° to 15° bevel)
outside F 1%" Min., ‘ 2" Cover outside F ‘ ) 2" Cover. cover requirements
utside race \\ 2" Max. ’L Mnt (T)//O) utside rFace \ || Joint Sealant (Typ)
3" Min. /] \ 3" Min.
. . . . N N N S < . . s . . . o ) = 2 L = B
= N : =~ = L ‘ B S _
— = " 5 | S — b . - 3" Min. -
1 | B | 1
‘ - —
(27_)/2# 1 Min., ‘ ‘ ‘ 4'x4" ~ W4.0xW4.0 2" Cover 1 Min ‘ ‘ ‘ 3" Min.
. 1" . 1" . 4 .
2" Max. |_ 1" Min. cover WWR (Min. 10" Wide — (Typ.) 3% | 2" Max, | - Joint Sealant
1%" Min. cover outside 1K 30 Max & 3 Cross wires) * . 2 ‘ 1 I" Min. cover Provide WWR or extend
& 1" Min. cover inside at joint +—‘~7 1" Min. cover Min. | 3" Max. reinforcing into tongue
' ' . . inside at joint - i
Direction ‘J Final joint gap as per mnst . . (See Section A-A)
— . .
of Flow sealant manufacturer's Direction «— F/n?/ jtomt gip ‘?5 pe’r
recommendations of Flow S endations ALTERNATE BOTTOM SLAB TRANSVERSE JOINT
TYPICAL SECTION
SECTION A-A SECTION A-A (DO(Z;?LE_.SIfDED. TONC;UEh& G/;OOVIE J.tOfﬁVT)
" ; : , i reinforcing not snown ror clari
(2" Cover - Thin Wall Detail) (2" Cover - Thick Wall Detail) 9 Y
NOTE:

Bottom Slab Joints in Type B Boxes may

be single tongue & groove joints as shown __ Direction of Top Slab Placement (Option 2) Top Slab (Option 2)
in Section A-A when the Top Slab Joints ,/T

are oriented as shown in Schematic "A".
3" Min. Tongue length 3" Min. Tongue length H H

(8° to 15° bevel) 2" Min. cover outside, (8° to 15° bevel) 1" Min. cover ; H
\ 1" Min. cover inside at joint \ inside at joint N : i hy
Geotextile ‘ 1" Min. cover Geotextile 1" Min. cover ‘
outside F 1% min, | 1 (Typ) 3" Cover outeide F ‘ (Typ) 3" Cover o min. | 3-0n min
utside Face \\ 2" Max. ,L - Joint Sealant (Typ.) utsiage race \\ || Joint Sealant (Typ.)
Min. 1" CI. 3% Min. ‘ - .A - Direction of Top Slab Placement (Option 1) —_ [ Top Slab (Option 1)
= =_—_f = A T — T C
1 -1 ® ———f— | ———— S T | -
3" Cover 1V Min., | ‘ ‘ 4'x4" ~ W4.0xW4.0 T |
(Typ.) 2" Max. | 1" Min. cover WWR (Min. 10" Wide 3" Cover 43" 10 Min. ‘ R ; \
2" Min. cover outside \ » & 3 Cross wires) *  (Typ.) Min. 2" Max. 1" Min. cover A: A:
1" Min. cover inside at joint *M 1" Min. cover - cove
Directi A_j Final joint gap as per inside at joint lM
% sealant manufacturer's . ‘ ‘—l Final joint gap as per
¢ ¢ recommendations Direction sealant manufacturer's Direction of Flow
of Flow recommendations ;
., SECTION A-A . SECTION A-A i | i
(3" Cover - Thin Wall Detail) (3" Cover - Thick Wall Detail) [
* At the Contractor's option when the box culvert J‘
reinforcing utilizes WWR, extend wall and slab Bottom Slab __— Direction of Bottom Section Placement
reinforcing into the joint and bend to maintain
cover in lieu of 4"x4" ~ W4.0xW4.0 WWR at joint. SCHEMATIC "A"
Transverse wire in tongue may be cut at corners TYPE B BOX SECTION PLACEMENT
of box to allow bending of the WWR FOR SINGLE TONGUE & GROOVE JOINTS
PRECAST SEGMENT TO SEGMENT TONGUE & GROOVE TRANSVERSE JOINTS ——————— TWO-PIECE PRECAST SEGMENT
ADDITIONAL JOINT DETAILS
(TYPE B BOX)
LAST =[ DESCRIPTION:
Revision [ FDOT\ FY 2027-28 PRECAST CONCRETE BOX CULVERTS INDEX SHEET
11/01/25 |3 Y STANDARD PLANS - SUPPLEMENTAL DETAILS 400-291| 2of 5
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Field bend & trim bottom
bar extension as shown
to maintain cover —— |

3/4u % 3‘/4::

Chamfer \

Blhw (Index 400-289)

o0y om
Chamfer

|
‘ Headwall reinforcing
(Same as C-I-P in plans)

Hlhw (Index 400-289)

Face of Wingwall
or Headwall —|

Face of C-
Wingwall/Headwall—«]

1'-6"

(Typ.) \/
|

//\\
| //\@JT“

15" Max. Joint

Type D-3 Geotextile
(full length of
horizontal joint)

Line with Geotextile with
6 1'-0" overlap (Min.)
Min
Circumferential top
e slab reinforcing
Bis _
r{ /7 Long/tud/nal tlop
P e / slab reinforcing
6" x 6" \
T —1
Chamfer —| “< \ \\ Y
Top slab T

Face of

Precast End
Segment —— ™

C-1-P reinforcing — Mechanical couplers or 1'-6" bar

or extension of
precast reinforcing

extension.
dowels with 1'-0" embedment and
1'-0" Min. spacing permitted)

N

C-1-P End Section

Al

Precast Box Culvert

(As per Plans)

SECTION C-C
C-I-P HEADWALL DETAILS AND CONNECTION TO PRECAST BOX

\

I-P

Al

Face of Precast
End Segment &
Construction Joina

1I'-3" Min. Lap L

/Mechanica/ couplers or 1

adhesive bonded dowel bars with

Sp//'ce (when reqd.)

1'-0" embedment permitted)

(Non-Shrink Grout
or Joint Sealant)

(#4 Bar adhesive bonded

TOP SLAB TO WALL JOINT

1'-0" Min.
(Geotextile)
6" Extension of bottom steel (Provide 6" Extension of bottom steel (Provide
Min. | standard hook or WWR anchorage) Min. | standard hook or WWR anchorage)
Type D-3 Geotextile
(full length of #4 Stirrups @
/Top Slab horizontal joint) 1'-0" Max. spacing
1" Min. ( 4%
e + + < = 5 + <
Cl. /\(\ 1 S N L =
B . . I S . . . I S .
\< =
M S
o < Typ. Cover o &
= = § = —————— 1" Max. Joint > Typ. Cover N
=5 0 2" cl. (Non-Shrink <
_?:OJ = o (Typ. @ joint) Grout or Joint T
~ I/n
2 ‘ Min. . Sea/?nt) 2" Varies** 4%
R L — Bend bo;tom requrcu?g \ (5% Min.)
— Varies as required to maintain #4 STIRRUP
y (4" Min.) cover at joint \ BEND DIAGRAM
SECTION B-B SECTION B-B

(KEYED JOINT) (HAUNCHED JOINT)

** Provide adequate width
to satisfy shear strength
requirements at joint

TOP SLAB TO WALL JOINT

'-6" Min. bar
extension (Full length bar extension or

TYPE B BOX LONGITUDINAL JOINTS

% . m
S RN |
o ! ) ——Thickness of C-I-P
@ \ bottom slab in plans (Th) See Index 400-289 for C-I-P
§ Transition details
X Longitudinal bottom slab reinforcing Inside Face Equivalent reinforcing Mechanical couplers or 2'-0"
2 C/rcumfere‘nt/a/ bottom slab reinforcing of Wall/Slab to C-I-P design extension of precast box reinforcing
g Bottom slab C-I-P reinforcing or shown in plans Longitudinal reinforcing
+ extension of precast reinforcing / % K\ ; /
EJ >> Cutoff wall reinforcing (Typ.)
T S, (See C-1-P design in plans) . '
’ w hd F—— L Ld Ld
Blcw (Index 400-289) TV\N N outeide Face
Geotextile wrapped of Wall/Slab
C-1-P End Section Precast Box Culvert around construction joint
(As per Plans) Existing Box Cast-In-Place (C-1-P) Transition New Precast
Culvert to remain 4'-0" (Typ.) Box Culvert
SECTION D-D , o
C'I'P TOE SLAB & CUTOFF WALL DETAILS ?j[ff;—(;/;)eofl i)glrfnféfz_?loio)( Culvert to be removed and rep/aced,
AND CONNECTION TO PRECAST BOX SECTION E-E ’
¥ Provide additional 6" depth of EXTERIOR WALL/SLAB TRANSITION DETAIL FOR PRECAST EXTENSION
cutoff wall at no additional cost. (Type I Connection shown, Type II Connection similar)
LAST =| DESCRIPTION:
RevisIOn [ FDOT\ FY 2027-28 PRECAST CONCRETE BOX CULVERTS INDEX SHEET
11/01/23 |3 —=—> STANDARD PLANS SUPPLEMENTAL DETAILS 400-291! 3 of 5
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Optional
Mechanical

Rebar splicezl :

fimm

—— Embedded

End (1'-0" Min.)

Thread length per

g"

manufacturer for
mechanical splice

—— For 2" Cover:

Blhw - 5" (Index 400-289)

For 3" Cover:

Blhw - 6" (Index 400-289)

#4 BAR END CAP ANCHOR
BAR BEND DIAGRAM

Blhw (Index 400-289)

Top of Headwall

(See Section C-C)
N

Precast End

Segment \

L __ 10" Min. _
Embedment EE_TE
== ——=x|

Mechanical couplers
or adhesive bonded
dowel or inside
T longitudinal bar
extension with
90° hook (Typ.)

— A

H=—1Inside vertical
wall reinforcing

6" Chamfer

C-1-P Box

Inside vertical wall

Gap (between single cell

units, see Sheet 1)

. ge/n'forcl/ng/(See C-1-P 120" Min.

8 esign in plans) \ embedment —

- N |

ke | | [

©

V1N | | |

Q=

C|S | | |

oo | | |

L T gAY Vi
@

3| = L4 —

w3 o

N a
~

Vo

=

=)
[

olQ A /4
NS

#4 Bar End Cap Anchors

C-1-P Wing Wall or extend outside wall 6" 6"
(As per Plans) reinforcing & field bend 2 x Tw4Gap
SECTION H-H

K

4"+

— #4 Bar
End Cap
Anchors

(Typ.)

(See C-I-P

design in plans)

End Cap Anchors or wall reinforcing

extensions @ 1'-0" Max. spacing

Field cut vertical
bars to maintain

clearance

Precast Box Culvert

/

|
| |
L__1

C-1-P Box Culvert

End (As per Plans)

SECTION F-F

1P cutoff

Wall

Section D-D)

)

5" V-Groove at
¢ Construction Joint

<

Construction
Joint permitted

Top of
/ Headwall
|

Construction
Joint permitted

6" Chamfer
(Typ.)

Top of Precast

End Segment

Precast
Haunch
(Typ.)

<

B

Match inside edge

design in plans)

Provide concrete
transition to
haunch at inlet

of Precast Box (Typ.) ———=|

| Inside vertical wall
reinforcing (See C-I-P

of box culvert (Typ.) >/

8" Leg

= SI=S|5 S

—=s|=5 |3

(Typ.)

End Cap Anchors or wall reinforcing
extensions @ 1'-0" Max. spacing

E

(See

e

Bottom of
/ Cutoff Wall

VIEW G-G

(Headwall, Toe Slab and Cutoff Wall Reinforcing not shown for clarity)

C-I-P END CAP DETAILS AND CONNECTION TO PRECAST BOX

Additional outside

vertical reinforcing —|

Inside vertical wall reinforcing
(See C-I-P design in plans)

= End of Precast

Box Culvert &
back of Headwall

Varies \
T Face of Cutoff

Wall & Toe Slab

10"
Min.
(Typ.)

=— Additional inside

P

\=+— Diagonal Bars

I~—Additional horizo
reinforcing (Typ.)

SECTION I-I

PIPE BLOCKOUT NOTES:

1.

2.

vertical reinforcing

ntal

Cut box culvert reinforcement as required
to maintain 2" cover.

For Precast Sections construct opening a
minimum of 1'-6" away from any box to

box joint, except opening may be a minimum
of 1'-0" away from joint when at least 2'-0"
of clearance to the box to box joint is
provided on the opposite side of the pipe
opening.

Pipe blockout diameter to be 6" greater
than pipe outside diameter.

See Drainage Plans for size, placement,
and invert elevation.

(Showing additional blockout reinforcing only)

Provide 50% of vertical reinforcing
cut by blockout on each side of

pipe at each face (Typ.) \

Additional outside = —H
vertical reinforcing—

Longitudinal

reinforcing (Typ.) —]

4 ~ Additional #4

Diagonal Bars between
wall reinforcing mats =

Circumferential

reinforcing (Typ.) ———|

Additional horizontal

#4 Bars 3'-0" long

(Top & Bottom) (Typ.)

D
(Max.)

[~ ¢ Concrete Pipe

’T (ng.)

| . Hat=t+—+—Additional inside
vertical reinforcing

+— Construct grouted

N |

pipe to structure
joint in accordance
with Index 425-001

—— Edge of Precast
Blockout
] — Pipe invert
elevation
= (See Note 4)
—_ - - — ¥ —— — = — - - — - 4+ == 4 —[—= —

Half Section

Half Section

showing outside reinforcing

showing inside reinforcing

ELEVATION VIEW

PIPE BLOCKOUT DETAILS

LAST
REVISION

11701/23

REVISION

DESCRIPTION:

FDOT\)

FY 2027-28
STANDARD PLANS

- SUPPLEMENTAL DETAILS

PRECAST CONCRETE BOX CULVERTS
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4" ‘ Bars 4M @ 1'-0" spacing (Max.) ‘ 4"
1'-0" 17_0" 1-0" C-I-P 1-0"
’A Link Slab 3" Cl. (Typ.)
Bars 4M
J ﬁvmm’ /l\/—\,_j__/——i
7" Link
= = < = = — = = < 7/5/ab
S A S A
f —— Geotextile, 2'-0"
J Dowel ke Min. overlaps
owe
Bars 4L * ;[, |
Precast Box A

Culvert (Typ.)
2" Non-Shrink Grout
4" Class NS Concrete

LINK SLAB TYPICAL SECTION

(Multiple Barrel Culvert shown, Single Barrel Culvert similar)

Construction joints
permitted at mid
span of precast
box segment

* Install dowels with an Adhesive Bonding Material System
in accordance with Specification Section 416. The Contractor
may substitute mechanical couplers in lieu of adhesive
bonded dowels. Shift dowels to clear box culvert reinforcing.

|l«—— ¢ Precast Box Joint (Outside face)

Bars 4M spacing 6" 1'-0" spacing (Max.)

(Symmetrical about ¢ Jt.)

| 7" Link Slab

LINK SLAB NOTES:

1. Provide a Cast-In-Place Link Slab to ensure uniform
joint opening of precast box culverts when the differential
settlement shown in the plans exceeds the following limits,
except that a Link Slab is not required for differential

settlements less than

AY = L

1/211‘

)2

760 x R x W

Where:

AY = Maximum Long-Term Differential Settlement (ft.)
R = Exterior height of Box Culvert (ft.)

W = Length of Box Culvert Segments (ft.)
L = Effective length for single curvature deflection (ft.)

2. Extend Link Slab to back face of headwalls and to limits
of existing box culverts for extensions.

BILL OF REINFORCING STEEL

MARK SIZE NO. REQ'D LENGTH
L 4 2 per Barrel/Ft. I-3"
M 4 As Reqd. As Reqd.

REINFORCING STEEL BENDING DIAGRAMS

6" |

Length as required

"
RE

DOWEL BARS 4L

NOTES:

1.

All bar dimensions are out to out.

BAR 4M

ESTIMATED LINK SLAB QUANTITIES 2. Lap splice length for Bars 4M is 1'-4" minimum.
ITEM UNIT [QUANTITY
DESIGN NOTE:
Class II or IV Concrete (Culvert) CY/SF 0.0216
Reinforcing Steel (Roadway) Lb./SF 1.52 1. Link Siab required when joint openings
from differential settlement exceed %"
NOTE: Estimated quantities are based the plan area of as determined in Link Slab Note I.
precast box slabs, and are provided for information only.
No additional payment will be made for Link Slabs where
these are required for the precast box culverts.
il
Long-Term Minimum 1'-6" Roadway
_-ong-rerm Iearth cover at edge Embankment
Uniform
Settlement w R of shoulder when
Link Slab required
b
— AY _ — o

Geotextile (Typ) —_ | | ) Bars am Long-Term -
|14 5 g / \ L ‘Differential L (Effective Length along ¢ Box Culvert)

Bottom of * * * I * * I * 5 3" ClL (Typ.) Settlement

C-1-P Link T \ — SCHEMATIC LONGITUDINAL SECTION (NEW CONSTRUCTION)

Slab I

: T Roadway Embankment
, ' g T
Precast N ' \
" Precast New Precast Box -
Concrete Box bowel Bars 4L (Typ.) J Concrete Box Culvert Extension Existing Box Culvert
I'-0" spacing (Max.) 8" Dowel Bars 4L spacing * - =
| (Symmetrical about ¢ Jt.) / " P
—
) Long-Term Differential
VIEW J-J Settlement with negative O u‘:J::J::J::‘::‘:: :‘: :‘::
curvature
T e — \Top of existing
[ — X Point of reverse curvature embankment slope
Long-Term Differential :
Settlement with positive ‘ Effective Length along ¢ box
curvature (AY) SCHEMATIC LONGITUDINAL SECTION (WIDENING)
DIFFERENTIAL SETTLEMENT COUNTERMEASURES FOR PRECAST BOX CULVERTS
=| DESCRIPTION:
revision |3 FDOT) FY 2027-28 PRECAST CONCRETE BOX CULVERTS INDEX SHEET
11/01/23 |3 —=—> STANDARD PLANS - SUPPLEMENTAL DETAILS 400-291! 5o0of 5
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Min. length equal to

3" Min. ~ 6" Max. Tongue

Outer cage @ tongue

3" Min. ~ 6" Max. Tongue

Outer cage (Asl or As6 @ top,
Asl or As8 @ bottom, Asl @ sides)

spacing of longitudinal M end. (Same as As4)
; " Min. Asl extension length (8° to 15° bevel) . ] length (8° to 15° bevel)
wires + 2" (Typ.) —| ( ) Min. 6" 1%" Min. cover outside, 11" Min. cover outside,
Outside B ) 1" Min. cover inside at joint N . 1" Min. cover inside at joint
longitudinal 4‘ 2" Min. See Detail "A" for 1" Cl. Min. (Typ.) 1" ¢l min. (Typ.)
for Asl (Typ.) A typical reinforcing ) 1% Min,, Joint 2" Cover ) 14" Min,, Joint 2" Cover
ale ~ Geotextile Sealant o Geotextile Sealant (Typ.)
SlzE N\ 2" Max. ] (Typ.) 2" Max. ] (Typ.)
@ 3" Min. i | — o Y . S Min, >.\ . . . o~ Y
L w & * L S>|n £ L |0
I \ i ] e . S ] B ] |2 =
L L A L L \\, L L K L Ln_ ; L L 7_‘_ L \\, L K L gl .3
T As2 \ 1 ‘ 1
H A 2 Cover | 1%" Min., H Inner cage 2 Cover | 1% min., “ Inner cage
coe Section A (Typ.) > Max. 1" ¢l Min. (Typ.) (AS2 @ top, (Typ.) > Max. \ 1" ¢l Min. (Typ.) (A2 @ top,
. for reinforcement | 1%" Min. cover outside, 2 Max As3 @ bottom) 1% Min. cover outside, = o As3 @ bgttom,
2 Cover i thi 1" Min. cover inside at joint T e 1" Min. cover inside at joint L As4 @ sides)
) (Typ.) mnthis area =——As1 J Final joint gap as per J Final joint gap as per
2" Cover @ Asd —= Direction «_ sealant manufacturer's Direction «_ sealant manufacturer's
(Typ.) © ‘ B B' of Flow recommendations of Flow recommendations
wn
< SECTION A-A SECTION B-B
Span (S) Side Wall TYPICAL SECTION THRU JOINT
(Tw)
See Section A-A Wall thickness
A for reinforcement Max. ~ 2" Min.
in thi
fnthis area Asl Asl Asl L Supplemental wires
AS3 / I As9 (Top, \ \ \ for As2 (Top)
i ; Bot. & Sides) \ \ \ or As3 (Bot.)
+ 4d Min. R—A\ 4 <) T /)
SIZE Min. R. Min. R.
N~ Top As2 4 Min.
TYPICAL BOX SECTION (TYPE 2) Bot. As3 Top As2 T(Jtp Asf, dBot.VtﬁsAB4
DESIGN EARTH COVER 2' OR GREATER Bot. As3 integrated with As
(Option 1 Reinforcing Configuration Shown) Side As4
Asd —
382 =
N B As9 As7 A X X
/4 v \ \
1 / \ See Detail "B" for DETAIL "A" DETAIL "A" DETAIL "A"
\ ' typical reinforcing (OPTION 1) (OPTION 2) (OPTION 3)
/ T As2 - As5
B
H 1 ~ Longitudinal 1 ~ Longitudinal 1 ~ Longitudinal
| | Wire space Wire space Wire space
., plus 2" plus 2" plus 2"
2T Cover 10" Min. . 10" Min. < 10" Min. Wall thickness
(Typ.) ~—Asl 2" Min. % 2" Min. B 2" Min. Max. ~ 2" Min.
2" Cover = AS4— ] Top As7 = Top As7 = Top As7
(Typ.) : Bot. As8 S Bot. As8 & Bot. As8 - Supplemental wires
2 for As2 (Top)
< \ \ \
. ) ) ) or As3 (Bot.)
Span (S) Side Wall As9 ——7 = — N As9—T— = —= N As9 —— T — N
(Tw) 1 4d Min, R—" 2 Q p ] Q
- N — 4d N — 4d
2" Min. Min. R. Min. R.
Top As2
As3 / >~ As9 (Bot. Bot. As3 | 4" Min. Top As2 Top As2, Bot. As3
f & Sides) Bot. As3 integrated with As4
Side As4
—_— 7 ned -1 AsT -1 AsT -1 As7
RS \
SR As8 NOTES: \ N \
Qjn = 1. Work this Index with Index 400-291. A v v
TYPICAL BOX SECTION (TYPE 1) 2. Ses Sheets ? th(ufS for dimensions DETAIL "B" DETAIL "B" DETAIL "B"
DESIGN EARTH COVER LESS THAN 2' and areas of reinforcement. (OPTION 1) (OPTION 2) (OPTION 3)
(Option 1 Reinforcing Configuration Shown) STANDARD PRECAST BOX CULVERT WITH 2" CONCRETE COVER
LAST =| DESCRIPTION:
revision |3 FDOTiS FY 2027-28 STANDARD PRECAST CONCRETE BOX CULVERTS S T
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GENERAL NOTES:

1. These precast designs may be substituted for cast-in-place box culverts designed 9. Submittal of redesign calculations are not required for any increase to the slab
to AASHTO LRFD Bridge Design Specifications, 4th Edition. Designs are based on and/or wall thickness when the minimum reinforcement areas shown in the Design
the design criteria shown in FDOT Structures Design Guidelines. Tables are provided.
2. Loading: HL-93 & any fill heights between the minimum & maximum shown. 10. For Design Earth Cover greater than 10 feet, the Contractor may interpolate
the required areas of reinforcement and slab or wall thickness. Interpolated areas
3. Only one design of precast box culvert is to be used for any installation. of reinforcement, slab or wall thickness must be approved by the Engineer.
4. Reinforcing steel must consist of smooth or deformed welded wire reinforcement 11. Minimum length of precast box segments is 4 feet and maximum length is 16 feet.
(WWR) meeting the requirements of Specification Section 931. Longitudinal
reinforcement may consist of reinforcing bars meeting the requirements of 12. See Index 400-291 for connections to wingwalls, headwalls and other general details.
Specification Section 931. Minimum cover must be 2" for slightly or moderately
aggressive environments or 3" for extremely aggressive environments, unless
otherwise shown. The Spacing of circu'mfe_rent/‘a‘/ wires must not be less than 2" ¢ Lap Splice (Outer Cage)
nor more than 4". The spacing of longitudinal wires or bars must not be more than 8" 5/2 5/2
5. As9 longitudinal wires must have a minimum cross-sectional area of 40% of the }
circumferential wires, but not less than a W2.5 or D4.0 for WWR, or #3 bars for ;
deformed bars. / ‘ \ I
w0
6. Welding of reinforcement must be limited to the locations shown in ASTM C1577 and ! L
in accordance with ANSI/AWS D1.4 "Structural Welding Code - Reinforcing Steel". ‘ E
7. For alternate reinforcing configuration Options 2 and 3 shown in Detail "A" and | ‘ [N | 6 IR A
"B" (Sheet 1), As1 may be extended to the middle of either slab and lap spliced T \\ ¢ Lap Splice (Inside Cage)
with As7 and As8. As4 may be lap spliced at any location or connected to As2 ! o
or As3 at corners by welding. ‘ '%
‘ >
8. Haunch dimensions may vary between the minimum and maximum dimensions ‘
shown in the Design Tables but only one haunch dimension must be used within ] /
the full length of the box culvert installation.
SCHEMATIC OF LAP SPLICE LOCATIONS
FOR OPTION 2 & 3 REINFORCING CONFIGURATIONS
TABLE 1A - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 3' & 4' SPANS TABLE 1B - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 3' & 4' SPANS
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | TOP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH
(Tt) | (Tb) | (Tw) | (H) ABOVE (M) (Tt) | (Tb) | (Tw) | (H) ABOVE (M)
(Ft) (in) | (in) | (in) | (in) | TOPSLAB 7)ot T As2 | As3 | Asd | As5 | As7 | Ass | As9 | ('™ (Ft) (in) | (in) | (in) | (in) | TOPSLAB 17yt T As2 | As3 | Asd | As5 | As7 | Ass | As9 | ('™
0.33 - <2 0.17 | 0.29 | 0.21 | 0.17 | 0.17 | 0.17 | 0.17 - 0.33 - <2 0.20 | 0.26 | 0.32 | 0.20 | 0.20 | 0.20 | 0.20 -
4 2 - <3 0.13 | 0.28 | 0.21 | 0.09 - - - 31 4 2 - <3 0.16 | 0.25 | 0.31 | 0.10 - - 31
3 - <5 0.09 | 0.17 | 0.17 | 0.09 - - - 31 3 - <5 0.10 | 0.20 | 0.20 | 0.10 - - 31
5 - 10 0.09 | 0.17 | 0.17 | 0.09 - - - 31 5 - 10 0.10 | 0.20 | 0.20 | 0.10 - - 31
3 x 3 7 7 7 to 15' 0.09 | 0.17 | 0.17 | 0.09 - - - 31 3 x 3 8 8 8 to 15' 0.10 | 0.20 | 0.20 | 0.10 - - 31
20' 0.12| 0.17 | 0.17 | 0.09 - - - 31 20' 0.10 | 0.20 | 0.20 | 0.10 - - 31
25' 0.14 | 0.18 | 0.18 | 0.09 - - - 31 25' 0.11 | 0.20 | 0.20 | 0.10 - - 31
8 30' 0.17 | 0.21 | 0.22 | 0.09 - - - 31 8 30 0.13 | 0.20 | 0.20 | 0.10 - - 31
35 0.19 | 0.25 | 0.25 | 0.09 - - - “ 31 35 0.15 | 0.21 | 0.21 | 0.10 - - “ 31
0.33 - <2 0.19 | 0.38 | 0.26 | 0.17 | 0.19 | 0.17 | 0.19 W - 0.33' - <2' 0.20 | 0.31 | 0.22 | 0.20 | 0.20 | 0.20 | 0.20 w -
4 2 - <3 0.19 | 0.38 | 0.26 | 0.09 - - - g 38 4 2 - <3 0.12 | 0.31 | 0.22 | 0.10 - - § 38
3 - <5 0.14 | 0.20 | 0.22 | 0.09 - - - = 38 3 - <5 0.12 | 0.20 | 0.20 | 0.10 - - = 38
4 x 3 7 7 7 to 5 - 10 0.11 | 0.17 | 0.17 | 0.09 - - - 5 38 4y 3 8 P 8 to 5 - 10 0.10 | 0.20 | 0.20 | 0.10 - - 5 38
15' 0.15 | 0.17 | 0.18 | 0.09 - - - S 38 15' 0.12 | 0.20 | 0.20 | 0.10 - - S 38
8 20' 0.20 | 0.23 | 0.23 | 0.09 - - - i 38 8 20' 0.16 | 0.20 | 0.20 | 0.10 - - i 38
25' 0.24 | 0.28 | 0.29 | 0.09 - - - & 38 25' 0.19 | 0.24 | 0.24 | 0.10 - - & 38
30' 0.29 | 0.34 | 0.35 | 0.09 - - - 38 30' 0.22 | 0.28 | 0.29 | 0.10 - - - 38
0.33 - <2 0.19 | 041 | 0.28 | 0.17 | 0.21 | 0.17 | 0.19 - 0.33' - <2' 0.20 | 0.33 | 0.24 | 0.20 | 0.20 | 0.20 | 0.20 -
4 2 - <3 0.19 | 0.41 | 0.28 | 0.09 - - - 38 4 2 - <3 0.17 | 0.33 | 0.24 | 0.10 - - 38
3 - <5 0.14 | 0.21 | 0.24 | 0.09 - - - 38 3 - <5 0.12 | 0.20 | 0.20 | 0.10 - - 38
4 x4 7 7 7 to 5 -10 0.12 | 0.17 | 0.17 | 0.09 - - - 38 4 x 4 8 8 8 to 5 -10 0.10 | 0.20 | 0.20 | 0.10 - - 38
15' 0.16 | 0.19 | 0.20 | 0.09 - - - 38 15' 0.13 | 0.20 | 0.20 | 0.10 - - 38
8 20' 0.21 | 0.25 | 0.25 | 0.09 - - - 38 8 20' 0.16 | 0.21 | 0.22 | 0.10 - - 38
25' 0.26 | 0.31 | 0.32 | 0.09 - - - 38 25' 0.20 | 0.26 | 0.27 | 0.10 - - 38
30' 0.31 | 0.37 | 0.38 | 0.09 - - - 38 30' 0.23 | 0.31 | 0.32 | 0.10 - - 38
NOTES: 1. See Sheet 1 for Reinforcing Details and dimension locations.
LAST =| DESCRIPTION:
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TABLE 2A - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 5 & 6' SPANS TABLE 2B - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 5 & 6' SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH

(Tt) | (Tb) | (Tw) (H) ABOVE (M) (Tt) (Th) | (Tw) (H) ABOVE (M)
(FL.) (in.) | (in) | (in) | (in.) TOP SLAB U1 | As2 | As3 | As4 | As5 | As7 | As8 | Aso | (1) (FL.) (in.) | (in) | (in) | (in) TOP SLAB U1 | As2 | 453 | As4 | As5 | As7 | Ass | Aso | (1)
0.33 - <2 0.31 | 048 | 042 | 0.17 | 0.21 | 0.23 | 0.31] - 0.33 - <2 0.26 | 0.39 | 0.36 | 0.20 | 0.20 | 0.20 | 0.26 -
4 2 - <3 0.31 | 0.48 | 0.42 | 0.09 - - - 45 4 2 - <3 0.26 | 0.39 | 0.36 | 0.10 - - - 45
3 - <5 0.20 | 0.27 | 0.27 | 0.09 - - - 36 3 - <5 0.16 | 0.23 | 0.24 | 0.10 - - - 36
5 x 3 7 7 7 to 5 - 10 0.17 | 0.19 | 0.21 | 0.09 - - - 36 5 x 3 8 8 8 to 5 - 10 0.13 ] 020 | 0.20 | 0.10 - - - 36
15 0.24 | 0.25 | 0.25 | 0.09 - - - 35 15 0.19 | 0.21 | 0.22 | 0.10 - - - 35
8 20' 0.32 | 0.33 | 0.33 | 0.09 - - - 35 g 20 0.24 | 0.28 | 0.28 | 0.10 - - - 35
25 0.39 | 0.41 | 0.42 | 0.09 - - - 35 25 0.30 | 0.34 | 0.35 | 0.10 - - - 35
30 0.47 | 0.50 | 0.50 | 0.09 - - - 35 30 0.36 | 0.41 | 0.41 | 0.10 - - - 35
0.33 - <2 0.30 | 0.51 | 0.45 | 0.17 | 0.23 | 0.21 | 0.30 - 0.33 - <2 0.25 | 042 | 0.38 | 0.20 | 0.20 | 0.20 | 0.25 -
4 2 - <3 0.30 | 0.51 | 0.45 | 0.09 - - - 45 4 2 - <3 0.25 | 0.42 | 0.38 | 0.10 - - - 45
3 - <5 0.18 | 0.30 | 0.29 | 0.09 - - - 45 3 - <5 0.16 | 0.25 | 0.25 | 0.10 - - - 45
5 x 4 7 7 7 to 5 - 10 0.17 | 0.21 | 0.23 | 0.09 - - - 36 5 x4 8 8 8 to 5 - 10 0.13 ] 0.20 | 0.20 | 0.10 - - - 36
15 0.24 | 0.27 | 0.28 | 0.09 - - - 35 15 0.19 | 0.23 | 0.24 | 0.10 - - - 35
8 20" 0.31 | 0.36 | 0.37 | 0.09 - - - 35 8 20' 0.24 | 0.30 | 0.31 | 0.10 - - - 35
25 0.39 | 0.45 | 0.46 | 0.09 - - - 35 25' 0.30 | 0.37 | 0.38 | 0.10 - - - 35
30 0.46 | 0.55 | 0.56 | 0.09 - - - 35 30 0.35 | 0.45 | 0.46 | 0.10 - - - 35
0.33 - <2 0.30 | 0.53 | 0.48 | 0.17 | 0.24 | 0.21 | 0.30 - 0.33 - <2 0.25 | 0.44 | 0.41 | 0.20 | 0.20 | 0.20 | 0.25 -
4 2 - <3 0.29 | 0.53 | 0.48 | 0.09 - - - 45 4 2 - <3 0.25 | 0.44 | 0.41 | 0.10 - - - 45
3 - <5 0.19 | 0.31 | 0.31 | 0.09 - - - 45 3 - <5 0.16 | 0.26 | 0.27 | 0.10 - - - 45
5 x5 7 7 7 to 5 - 10 0.19 | 0.22 | 0.25 | 0.09 - - - 45 5 x5 8 8 8 to 5 - 10 0.15 | 0.20 | 0.22 | 0.10 - - - 45
15 0.26 | 0.29 | 0.31 | 0.09 - - - 36 15 0.20 | 0.25 | 0.26 | 0.10 - - - 36
8 20" 0.34 | 0.39 | 0.40 | 0.09 - - - 35 8 20" 0.26 | 0.32 | 0.33 | 0.10 - - - 35
25 0.41 | 0.49 | 0.50 | 0.09 - - - 35 25 0.32 | 0.40 | 0.41 | 0.10 - - - 35
30 0.49 | 0.59 | 0.61 | 0.09 - - - 35 30 0.37 | 0.48 | 0.49 | 0.10 - - - 35
7.5 7 7 0.33 - <2 0.39 | 0.54 | 0.48 | 0.17 | 0.22 | 0.25 | 0.39 ) - 0.33 - <2 0.32 | 0.47 | 0.41 | 0.20 | 0.20 | 0.25 | 0.32 o -
4 2 - <3 0.39 | 0.58 | 0.49 | 0.09 - - - % 43 4 2 - <3 0.32 | 0.47 | 0.41 | 0.10 - - - % 43
3 - <5 0.28 | 0.36 | 0.36 | 0.09 - - - = 39 3 - <5 0.23 ] 030 | 0.31 | 0.10 - - - = 39
6 x 3 7 7 7 to 5 - 10 0.25 | 0.26 | 0.28 | 0.09 - - - K 39 6 x 3 8 8 8 to 5 - 10 0.19 | 0.22 | 0.24 | 0.10 - - - T 39
15 0.36 | 0.34 | 0.34 | 0.09 - - - ] 38 15' 028 | 0.29 | 0.29 | 0.10 - - - g 38
12 20" 0.47 | 0.46 | 0.46 | 0.09 - - - & 38 12 20" 0.36 | 0.38 | 0.38 | 0.10 - - - 3 38
7 7.5 7 25 0.59 | 0.57 | 0.55 | 0.09 - - - v 38 25 0.45 | 0.47 | 0.47 | 0.10 - - - v 38
8 8 7 30 0.60 | 0.64 | 0.64 | 0.09 - - - 0 38 30 0.54 | 0.57 | 0.57 | 0.10 - - - " 38
7.5 7 7 0.33 - <2 0.37 | 058 | 0.52 | 0.17 | 0.24 | 0.23 | 0.37 - 0.33 - <2 0.31 | 050 | 0.44 | 0.20 | 0.21 | 0.23 | 0.31 -
4 2 - <3 0.37 | 0.61 | 0.53 | 0.09 - - - 43 4 2 - <3 0.31 | 0.50 | 0.44 | 0.10 - - - 43
3 - <5 0.26 | 0.39 | 0.39 | 0.09 - - - 39 3 - <5 0.23 ] 032|034 | 0.10 - - - 39
6 x 4 7 7 7 to 5 - 10 0.24 | 0.28 | 0.31 | 0.09 - - - 39 6 x 4 8 8 8 to 5 - 10 0.19 | 0.24 | 0.26 | 0.10 - - - 39
15 0.35 | 0.37 | 0.38 | 0.09 - - - 38 15 0.27 | 0.31 | 0.32 | 0.10 - - - 38
12 20" 0.46 | 0.50 | 0.50 | 0.09 - - - 38 12 20" 0.35 | 0.41 | 0.41 | 0.10 - - - 38
7 7.5 7 25 0.56 | 0.63 | 0.60 | 0.09 - - - 38 25 0.43 | 0.51 | 0.51 | 0.10 - - - 38
8 8 7 30 0.58 | 0.69 | 0.69 | 0.09 - - - 38 30 0.52 | 0.62 | 0.62 | 0.10 - - - 38
7.5 7 7 0.33 - <2 0.36 | 0.60 | 0.56 | 0.17 | 0.25 | 0.22 | 0.36 - 0.33 - <2 0.30 | 0.52 | 0.47 | 0.20 | 0.22 | 0.22 | 0.30 -
4 2 - <3 0.36 | 0.64 | 0.56 | 0.09 - - - 43 4 2 - <3 0.30 | 0.52 | 0.47 | 0.10 - - - 43
3 - <5 0.26 |0.410| 0.42 | 0.09 - - - 43 3 - <5 0.22 | 0.34 | 0.36 | 0.10 - - - 43
6 x5 7 7 7 to 5 - 10 0.25 | 0.30 | 0.33 | 0.09 - - - 39 6 x5 8 8 8 to 5 - 10 0.20 | 0.26 | 0.28 | 0.10 - - - 39
15 0.34 | 0.40 | 0.41 | 0.09 - - - 38 15 0.27 | 0.33 | 0.34 | 0.10 - - - 38
12 20" 0.46 | 0.54 | 0.54 | 0.09 - - - 38 12 20" 0.36 | 0.44 | 0.45 | 0.10 - - - 38
7 7.5 7 25 0.56 | 0.67 | 0.65 | 0.09 - - - 38 25 0.44 | 0.55 | 0.55 | 0.10 - - - 38
8 8 8 30 0.60 | 0.74 | 0.74 | 0.09 - - - 38 30 0.52 | 0.66 | 0.67 | 0.10 - - - 38
7.5 7 7 0.33 - <2 0.36 | 0.63 | 059 | 0.17 | 0.26 | 0.22 | .036 - 0.33 - <2 0.30 | 0.54 | 0.50 | 0.20 | 0.22 | 0.22 | 0.30 -
4 2 - <3 0.35 | 0.67 | 0.59 | 0.09 - - - 52 4 2 - <3 0.30 | 0.54 | 0.50 | 0.10 - - - 52
3 - <5 0.27 | 0.43 | 0.44 | 0.09 - - - 52 3 - <5 0.23 ] 036 | 0.38 | 0.10 - - - 52
6 X 6' 7 7 7 to 5 - 10 0.27 | 0.32 | 0.35 | 0.09 - - - 43 6 X 6 8 8 8 to 5 - 10 021 | 027 | 030 | 0.10 - - - 43
15 0.38 | 0.43 | 0.44 | 0.09 - - - 39 15 0.29 | 0.35 | 0.37 | 0.10 - - - 39
12 20 0.50 | 0.57 | 0.59 | 0.09 - - - 39 12 20' 0.38 | 0.47 | 0.48 | 0.10 - - - 39
7 7.5 7 25 0.60 | 0.72 | 0.70 | 0.09 - - - 38 25 0.47 | 0.59 | 0.60 | 0.10 - - - 38
8 8 7 30 0.67 | 0.78 | 0.79 | 0.09 - - - 38 30 0.55 | 0.70 | 0.71 | 0.10 - - - 38
=| DESCRIPTION:
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TABLE 3 - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 7' SPANS TABLE 4 - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 8 SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH
(Tt) | (Tb) | (Tw) (H) ABOVE (M) (Tt) | (Tb) | (Tw) (H) ABOVE (M)
(FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.) (FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.)
4 0.33 - <2 0.37 | 0.58 | 0.49 | 0.20 | 0.22 | 0.29 | 0.37 - 9 8.5 8 4 0.33 - <2 0.40 | 0.60 | 0.52 | 0.20 | 0.22 | 0.28 | 0.39 -
2 - <3 0.37 | 0.58 | 0.49 | 0.10 - - - 43 2 - <3 0.45 | 0.66 | 0.54 | 0.10 - - - 50
to 3 - <5 0.30 | 0.40 | 0.42 | 0.10 - - - 43 to 3 - <5 0.39 | 0.48 | 0.50 | 0.10 - - - 50
7" x 4 8 8 8 5 - 10 0.26 | 0.30 | 0.33 | 0.10 - - - 43 8 x 4 8 8 8 5 - 10 0.34 | 0.38 | 0.40 | 0.10 - - - 45
12 15 0.37 | 0.40 | 0.40 | 0.10 - - - 41 12 15 0.49 | 0.51 | 0.50 | 0.10 - - - 41
20 0.49 | 0.53 | 0.53 | 0.10 - - - 41 20' 0.65 | 0.68 | 0.66 | 0.10 - - - 41
8 8 8 7 to 25 0.60 | 0.67 | 0.66 | 0.10 - - - 41 8.5 8.5 8 8 to 25 0.76 | 0.83 | 0.80 | 0.10 - - - 41
8.5 8.5 8 12 30" 0.68 | 0.79 | 0.78 | 0.10 - - - 4] 9.5 9.5 8 12 30’ 0.79 | 0.94 | 0.92 | 0.10 - - - 41
4 0.33 - <2 0.36 | 0.60 | 0.53 | 0.20 | 0.23 | 0.28 | 0.36 - 9 8.5 8 4 0.33 - <2 0.38 | 0.65 | 0.59 | 0.20 | 0.22 | 0.30 | 0.37 -
2 - <3 0.36 | 0.60 | 0.53 | 0.10 - - - 47 2 - <3 0.43 | 0.69 | 0.58 | 0.10 - - - 50
to 3 - <5 0.30 | 0.42 | 0.45 | 0.10 - - - 43 to 3 - <5 0.37 | 0.51 | 0.53 | 0.10 - - - 45
7" x 5 8 8 8 5 - 10 0.26 | 0.32 | 0.35 | 0.10 - - - 43 8 x 5 8 8 8 5 - 10 0.33 | 041 | 0.42 | 0.10 - - - 45
12 15 0.37 | 0.43 | 0.44 | 0.10 - - - n 41 12 15 0.48 | 0.54 | 0.53 | 0.10 - - - 41
20 0.48 | 0.57 | 0.57 | 0.10 - - - % 4] 20' 0.63 | 0.73 | 0.70 | 0.10 - - - 41
8 8 8 7 to 25 0.60 | 0.72 | 0.72 | 0.10 - - - = 41 8.5 8.5 8 8 to 25' 0.74 | 0.88 | 0.86 | 0.10 - - - 41
8.5 8.5 8 12 30 0.67 | 0.84 | 0.84 | 0.10 - - - ?f 41 9.5 9.5 8 12 30 0.77 | 1.00 | 0.98 | 0.10 - - - 41
4 0.33 - <2 0.36 | 0.63 | 0.56 | 0.20 | 0.24 | 0.27 | 0.36 2 - 9 9 8 4 0.33 - <2 0.32 | 0.65 | 0.58 | 0.20 | 0.23 | 0.25 | 0.31 ) -
2 - <3 0.36 | 0.63 | 0.56 | 0.10 - - - 3 59 2 - <3 0.42 | 0.71 | 0.61 | 0.10 - - - 2 50
to 3 - <5 0.29 | 0.44 | 0.47 | 0.10 - - - v 47 to 3 - <5 0.37 | 0.54 | 0.56 | 0.10 - - - 2 50
7" x 6 8 8 8 5 - 10 0.27 | 0.34 | 0.37 | 0.10 - - - N 43 8 x 6' 8 8 8 5 - 10 0.34 | 0.43 | 0.45 | 0.10 - - - E 45
12 15' 0.38 | 0.46 | 0.46 | 0.10 - - - 41 12 15' 0.49 | 0.57 | 0.57 | 0.10 - - - L 41
20" 0.49 | 0.60 | 0.61 | 0.10 - - - 41 20 0.64 | 0.77 | 0.76 | 0.10 - - - 3 41
8 8 8 7 to 25' 0.61 | 0.76 | 0.76 | 0.10 - - - 41 8.5 8.5 8 8 to 25' 0.74 | 0.94 | 0.92 | 0.10 - - - g 41
8.5 8.5 8 12 30" 0.69 | 0.89 | 0.89 | 0.10 - - - 41 9.5 9.5 8 12 30 0.78 | 1.05 | 1.04 | 0.10 - - - n 41
4 0.33 - <2 0.36 | 0.65 | 0.58 | 0.20 | 0.25 | 0.27 | 0.36 - 9 9 8 4 0.33 - <2 0.31 | 0.67 | 0.60 | 0.20 | 0.24 | 0.24 | 0.31 -
2 - <3 0.36 | 0.65 | 0.58 | 0.10 - - - 59 2 - <3 0.42 | 0.74 | 0.64 | 0.10 - - - 55
to 3 - <5 0.30 | 0.46 | 0.50 | 0.10 - - - 59 to 3 - <5 0.37 | 0.56 | 0.59 | 0.10 - - - 55
7" x 7' 8 8 8 5 - 10 0.30 | 0.35 | 0.50 | 0.10 - - - 47 8 x 7 8 8 8 5 - 10 0.36 | 0.45 | 0.47 | 0.10 - - - 50
12 15 0.41 | 0.48 | 0.50 | 0.10 - - - 43 12 15' 0.51 | 0.61 | 0.61 | 0.10 - - - 45
20 0.53 | 0.64 | 0.65 | 0.10 - - - 43 20' 0.66 | 0.81 | 0.80 | 0.10 - - - 41
8 8 8 7 to 25 0.65 | 0.80 | 0.81 | 0.10 - - - 43 8.5 8.5 8 8 to 25 0.78 | 0.98 | 0.97 | 0.10 - - - 41
8.5 9 8 12 30 0.72 | 0.92 | 0.91 | 0.10 - - - 41 9.5 9.5 8 12 30 0.84 | 1.10 | 1.09 | 0.10 - - - 41
9 9 8 4 0.33 - <2 0.32 | 0.68 | 0.62 | 0.20 | 0.24 | 0.25 | 0.32 -
2 - <3 0.43 | 0.76 | 0.67 | 0.14 - - - 65
to 3 - <5 0.38 | 0.58 | 0.61 | 0.14 - - - 65
8 x 8 8 8 8 5 - 10 0.39 | 0.46 | 0.50 | 0.13 - - - 55
12 15 0.55 | 0.64 | 0.65 | 0.10 - - - 45
20 0.71 | 0.86 | 0.85 | 0.10 - - - 45
8.5 8.5 8 8 to 25' 0.84 | 1.03 | 1.02 | 0.10 - - - 41
9.5 9.5 8 12 30 093 | 1.15 | 1.15 | 0.10 - - - 4]
NOTES:
1. See Sheet 1 for Reinforcing Details and dimension locations.
2. See Sheet 2 for General Notes.
3. See Sheet 14 for Welded Wire Reinforcement Bending Diagram.
=| DESCRIPTION:
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TABLE 5 - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 9" SPANS TABLE 6 - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 10' SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH
(Tt) | (Tb) | (Tw) (H) ABOVE (M) (Tt) | (Th) | (Tw) (H) ABOVE (M)
(FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.) (FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.)
9.5 9.5 9 4 0.33 - <2 0.41 | 0.62 | 0.53 | 0.22 | 0.23 | 0.34 | 0.38 - 4 0.33 - <2 0.46 | 0.62 | 0.52 | 0.24 | 0.24 | 0.41 | 0.45 -
2 - <3 0.44 | 0.65 | 0.54 | 0.11 - - - 54 2 - <3 0.46 | 0.62 | 0.52 | 0.12 - - 58
to 3 - <5 0.39 | 0.53 | 0.51 | 0.11 - - - 49 to 3 - <5 0.42 | 0.54 | 0.50 | 0.12 - - 53
9 x 5 9 9 9 5 - 10 0.35 | 0.42 | 0.44 | 0.11 - - - 49 10" x 5' 10 10 10 5 - 10 0.38 | 0.46 | 0.49 | 0.12 - - 52
12 15 0.50 | 0.56 | 0.55 | 0.11 - - - 44 12 15 0.52 | 0.59 | 0.58 | 0.12 - - 47
20 0.65 | 075 | 0.73 | 0.11 - - - 44 20" 0.69 | 0.78 | 0.76 | 0.12 - - 47
9.5 9.5 9 8 to 25' 0.77 | 0.92 | 0.90 | 0.11 - - - 44 10.5 10.5 10 8 to 25 081 | 097 | 093 | 0.12 - - 47
10.5 11 9 12 30 0.81 | 1.05 | 1.02 | 0.11 - - - 44 11.5 12 10 12 30 087 | 1.11 | 1.11 | 0.12 - - 47
9.5 9.5 9 4 0.33 - <2 0.38 | 0.64 | 0.56 | 0.23 | 0.23 | 0.33 | 0.37 - 4 0.33 - <2 0.44 | 0.64 | 0.54 | 0.24 | 0.24 | 0.39 | 0.44 -
2 - <3 0.43 | 0.67 | 0.57 | 0.11 - - - 54 2 - <3 0.44 | 0.64 | 0.54 | 0.12 - - 58
to 3 - <5 0.37 | 0.55 | 0.54 | 0.11 - - - 49 to 3 - <5 0.39 | 0.57 | 0.52 | 0.12 - - 52
9 x 6 9 9 9 5 -10 0.35 | 045 | 0.47 | 0.11 - - - 49 10 x 6' 10 10 10 5 - 10 0.37 | 0.48 | 0.52 | 0.12 - - 52
12 15 0.49 | 0.60 | 0.59 | 0.11 - - - 44 12 15 0.51 | 0.62 | 0.61 | 0.12 - - 47
20" 0.65 | 0.80 | 0.78 | 0.11 - - - 44 20" 0.67 | 0.83 | 0.80 | 0.12 - - 47
9.5 9.5 9 8 to 25 0.76 | 0.98 | 0.95 | 0.11 - - - 44 10.5 10.5 10 8 to 25' 0.79 | 1.02 | 0.99 | 0.12 - - 47
10.5 11 9 12 30 0.80 | 1.10 | 1.08 | 0.11 - - - 44 11.5 12 10 12 30 085 | 1.17 | 1.14 | 0.12 - - 47
9.5 9.5 9 4 0.33 - <2 0.37 | 0.67 | 0.59 | 0.22 | 0.23 | 0.32 | 0.37 [T} - 4 0.33 - <2 0.43 | 0.66 | 0.57 | 0.24 | 0.24 | 0.38 | 0.43 -
2 - <3 0.42 | 0.69 | 0.60 | 0.11 - - - %’ 59 2 - <3 0.43 | 0.66 | 0.57 | 0.12 - - - 58
to 3 - <5 0.37 | 0.58 | 0.56 | 0.11 - - - = 54 to 3 - <5 0.38 | 0.59 | 0.55 | 0.12 - - 58
9 x 7 9 9 9 5 - 10 0.36 | 0.47 | 0.49 | 0.11 - - - r:c 49 10" x 7' 10 10 10 5 - 10 0.37 | 0.50 | 0.54 | 0.12 - - 52
12 15 0.50 | 063 | 0.63 | 0.11 - - - L 44 12 15 0.52 | 0.66 | 0.65 | 0.12 - - [t} 47
20 0.66 | 0.84 | 0.80 | 0.11 - - - & 44 20 0.67 | 0.87 | 0.85 | 0.12 - - 2 47
9.5 9.5 9 8 to 25' 0.77 1.02 1.00 | 0.11 - - - 8_“,' 44 10.5 10.5 10 8 to 25' 0.79 1.07 1.04 | 0.12 - - g 47
10.5 11 9 12 30 081 | 1.15| 1.13 | 0.11 - - - n 44 11.5 12 10 12 30 084 | 1.22 | 1.19 | 0.12 - - - E 47
9.5 9.5 9 4 0.33 - <2 0.37 | 0.68 | 0.61 | 0.22 | 0.23 | 0.31 | 0.37 - 4 0.33 - <2 0.43 | 0.68 | 0.60 | 0.24 | 0.24 | 0.38 | 0.43 2 -
2 - <3 0.42 | 0.71 | 0.62 | 0.11 - - - 59 2 - <3 0.43 | 0.68 | 0.60 | 0.12 - - 3 64
to 3 - <5 0.37 | 0.60 | 0.59 | 0.11 - - - 59 to 3 - <5 0.38 | 0.62 | 0.57 | 0.12 - - s 58
9 x & 9 9 9 5 - 10 0.38 | 0.49 | 0.51 | 0.11 - - - 54 10" x 8 10 10 10 5 - 10 0.38 | 0.52 | 0.57 | 0.12 - - n 52
12 15 0.53 | 0.66 | 0.66 | 0.11 - - - 44 12 15 0.53 | 0.69 | 0.68 | 0.12 - - 47
20" 0.68 | 0.88 | 0.87 | 0.11 - - - 44 20' 0.68 | 0.91 | 0.89 | 0.12 - - 47
9.5 9.5 9 8 to 25' 0.81 | 1.07 | 1.05 | 0.11 - - - 44 10.5 10.5 10 8 to 25' 081 | 1.12 | 1.09 | 0.12 - - 47
10.5 11 9 12 30 0.86 1.20 1.18 | 0.11 - - - 44 11.5 12 10 12 30 0.86 1.27 1.25 | 0.12 - - 47
9.5 9.5 9 4 0.33 - <2 0.38 | 0.70 | 0.63 | 0.22 | 0.23 | 0.32 | 0.38 - 4 0.33 - <2 0.43 | 0.70 | 0.62 | 0.24 | 0.24 | 0.38 | 0.43 -
2 - <3 0.43 | 0.73 | 0.65 | 0.15 - - - 72 2 - <3 0.43 | 0.70 | 0.62 | 0.12 - - 70
to 3 - <5 0.38 | 0.62 | 0.61 | 0.15 - - - 72 to 3 - <5 0.39 | 0.64 | 0.60 | 0.12 - - 64
9 x 9 9 9 9 5 - 10 0.41 | 0.50 | 0.53 | 0.14 - - - 59 10" x 9 10 10 10 5 - 10 0.40 | 0.54 | 0.59 | 0.12 - - 58
12 15 0.57 | 0,69 | 0.70 | 0.12 - - - 49 12 15 0.56 | 0.72 | 0.72 | 0.12 - - 52
20 0.73 1 092 | 091 | 0.11 - - - 49 20 0.71 | 095 | 0.94 | 0.12 - - 47
9.5 10 9 8 to 25' 0.83 | 1.11 | 1.09 | 0.11 - - - 44 10.5 11 10 8 to 25' 0.82 | 1.15 | 1.13 | 0.12 - - 47
10.5 11 9 12 30 093 | 1.25 | 1.23 | 0.11 - - - 44 11.5 12 10 12 30" 090 | 1.32 | 1.30 | 0.12 - - - 47
4 0.33 - <2 0.44 | 0.71 | 0.64 | 0.24 | 0.24 | 0.38 | 0.44 -
2 - <3 0.44 | 0.71 | 0.64 | 0.17 - - 79
to 3 - <5 0.40 | 0.65 | 0.62 | 0.16 - - 70
10" x 10 10 10 10 5 - 10 0.44 | 0.56 | 0.61 | 0.15 - - 64
12 15' 0.60 | 0.75 | 0.76 | 0.12 - - 52
20" 0.76 | 0.99 | 0.99 | 0.12 - - 52
10.5 11 10 8 to 25' 086 | 1.20 | 1.18 | 0.12 - - 47
11.5 12 10 12 30' 097 | 1.36 | 1.35 | 0.13 - - 47
NOTES:
1. See Sheet 1 for Reinforcing Details and dimension locations.
2. See Sheet 2 for General Notes.
3. See Sheet 14 for WWR Bending Diagram.
=| DESCRIPTION:
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TABLE 7 - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 1I' SPANS TABLE 8 - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVER) - 12 SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH
(Tt) | (Tb) | (Tw) (H) ABOVE (M) (Tt) | (Tb) | (Tw) (H) ABOVE (M)
(FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.) (FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.)
4 0.33 - <2 0.51 | 0.57 | 0.47 | 0.27 | 0.27 | 0.45 | 0.48 - 4 0.33 - <2 0.52 | 0.57 | 0.45 | 0.29 | 0.29 | 0.47 | 0.49 -
2 - <3 0.51 0.57 | 0.47 | 0.14 - - - 62 2 - <3 0.52 | 0.57 | 0.45 | 0.15 - - - 73
to 3 - <5 0.48 | 0.57 | 0.46 | 0.14 - - - 62 to 3 - <5 0.50 | 0.54 | 0.45 | 0.15 - - - 66
17" x 4 11 11 11 5 - 10 0.47 | 0.50 | 0.50 | 0.14 - - - 55 12" x 4 12 12 12 5 - 10 0.50 | 0.52 | 0.52 | 0.15 - - - 66
12 15 0.59 | 0.58 | 0.56 | 0.14 - - - 55 12 15 0.63 | 0.61 | 0.59 | 0.15 - - - 59
20 0.77 | 0.77 | 0.74 | 0.14 - - - 55 20' 0.82 | 0.81 | 0.77 | 0.15 - - - 59
11.5 11.5 11 8 to 25' 0.92 | 0.95 | 0.91 | 0.14 - - - 55 12.5 12.5 12 8 to 25' 0.99 | 0.99 | 0.95 | 0.15 - - - 59
13 13 11 12 30" 0.94 | 1.09 | 1.06 | 0.14 - - - 55 14 14 12 12 30 1.03 | 1.I5 | 1.11 | 0.15 - - - 59
4 0.33 - <2 0.45 | 0.62 | 0.52 | 0.27 | 0.27 | 0.41 | 0.45 - 4 0.33 - <2 0.47 | 0.62 | 0.51 | 0.29 | 0.29 | 0.42 | 0.46 -
2 - <3 0.45 | 0.62 | 0.52 | 0.14 - - - 62 2 - <3 0.47 | 0.62 | 0.51 | 0.15 - - - 66
to 3 - <5 0.42 | 0.58 | 0.51 | 0.14 - - - 55 to 3 - <5 0.45 | 0.60 | 0.51 | 0.15 - - - 59
11" x 6 11 11 11 5 - 10 0.43 | 0.56 | 0.56 | 0.14 - - - 55 12" x 6 12 12 12 5 - 10 0.47 | 0.59 | 0.59 | 0.15 - - - 59
12 15' 0.54 | 0.65 | 0.64 | 0.14 - - - 50 12 15' 0.57 | 0.68 | 0.66 | 0.15 - - - 53
20" 0.70 | 0.86 | 0.83 | 0.14 - - - 50 20" 0.74 | 0.90 | 0.86 | 0.15 - - - 53
11.5 11.5 11 8 to 25' 0.83 | 1.07 | 1.03 | 0.14 - - - 50 12.5 12.5 12 8 to 25' 0.88 | 1.11 | 1.06 | 0.15 - - - 53
13 13 11 12 30 085 | 1.22 | 1.19 | 0.14 - - - 50 14 14.5 12 12 30 0.92 | 1.27 | 1.24 | 0.15 - - - 53
4 0.33 - <2 0.42 | 0.67 | 0.57 | 0.27 | 0.27 | 0.39 | 0.43 ) - 4 0.33 - <2 0.44 | 0.67 | 0.56 | 0.29 | 0.29 | 0.40 | 0.44 ) -
2" - <3 0.43 | 0.67 | 0.57 | 0.14 - - - % 62 2" - <3 0.44 | 0.67 | 0.56 | 0.15 - - - % 66
to 3 - <5 0.39 | 0.63 | 0.56 | 0.14 - - - = 62 to 3 - <5 0.41 | 0.64 | 0.56 | 0.15 - - - = 59
11" x & 11 11 11 5 - 10 0.43 | 0.60 | 0.61 | 0.14 - - - r:c 55 12" x & 12 12 12 5 - 10 0.45 | 0.63 | 0.64 | 0.15 - - - E 59
12 15 0.54 | 0.72 | 0.71 | 0.14 - - - L 50 12 15' 0.56 | 0.75 | 0.73 | 0.15 - - - L 53
20 0.70 | 0.94 | 0.92 | 0.14 - - - & 50 20 0.72 | 0.98 | 0.95 | 0.15 - - - 3 53
11.5 11.5 11 8 to 25' 0.82 1.16 1.13 | 0.14 - - - 8_“,' 50 12.5 13 12 8 to 25' 0.85 1.20 1.16 | 0.15 - - - L 53
13 13 11 12 30" 0.86 | 1.32 | 1.30 | 0.14 - - - n 50 14 14.5 12 12 30 0.89 | 1.38 | 1.35 | 0.15 - - - n 53
4 0.33 - <2 0.44 | 0.71 | 0.62 | 0.27 | 0.27 | 0.38 | 0.44 - 4 0.33 - <2 0.44 | 0.71 | 0.60 | 0.29 | 0.29 | 0.39 | 0.44 -
2 - <3 0.44 | 0.71 | 0.62 | 0.14 - - - 75 2 - <3 0.44 | 0.71 | 0.60 | 0.15 - - - 73
to 3 - <5 0.41 | 0.67 | 0.61 | 0.14 - - - 69 to 3 - <5 0.42 | 0.68 | 0.60 | 0.15 - - - 66
11" x 10' 11 11 11 5 - 10 0.47 | 0.64 | 0.66 | 0.14 - - - 62 12" x 10' 12 12 12 5 - 10 0.47 | 0.67 | 0.69 | 0.15 - - - 59
12 15 0.59 | 0.78 | 0.78 | 0.14 - - - 55 12 15 0.59 | 0.81 | 0.81 | 0.15 - - - 53
20 0.75 | 1.03 | 1.01 | 0.14 - - - 50 20' 0.75 | 1.06 | 1.04 | 0.15 - - - 53
11.5 12 11 8 to 25 0.85 | 1.24 | 1.22 | 0.14 - - - 50 12.5 13 12 8 to 25 0.87 | 1.30 | 1.26 | 0.15 - - - 53
13 13.5 11 12 30 0.91 1.40 1.39 | 0.14 - - - 50 14 14.5 12 12 30 0.92 1.47 1.45 | 0.15 - - - 53
4 0.33 - <2 0.45 | 0.72 | 0.64 | 0.27 | 0.27 | 0.39 | 0.45 - 4 0.33 - <2 0.46 | 0.74 | 0.64 | 0.29 | 0.29 | 0.40 | 0.46 -
2 - <3 0.45 | 0.72 | 0.64 | 0.18 - - - 86 2 - <3 0.46 | 0.74 | 0.64 | 0.20 - - - 93
to 3 - <5 0.42 | 0.69 | 0.63 | 0.18 - - - 75 to 3 - <5 0.42 | 0.72 | 0.64 | 0.20 - - - 80
17" x 11 11 11 11 5 - 10 0.51 | 0.66 | 0.69 | 0.16 - - - 69 12" x 12 12 12 12 5 - 10 0.54 | 0.71 | 0.74 | 0.18 - - - 73
12 15' 0.63 | 0.81 | 0.82 | 0.14 - - - 55 12 15 0.66 | 0.87 | 0.89 | 0.15 - - - 59
20 0.80 | 1.07 | 1.06 | 0.14 - - - 55 20' 083 | 1.14 | 1.13 | 0.15 - - - 59
11.5 12 11 8 to 25 091 | 1.29 | 1.27 | 0.14 - - - 50 12.5 13 12 8 to 25 0.96 | 1.39 | 1.37 | 0.15 - - - 53
13 13.5 11 12 30’ 0.99 | 1.44 | 1.44 | 0.14 - - - 50 14 145 | 12.5 12 30 1.05 | 1.56 | 1.56 | 0.15 - - - 53
NOTES:
See Sheet 1 for Reinforcing Details and dimension locations.
2. See Sheet 2 for General Notes.
3. See Sheet 14 for Welded Wire Reinforcement Bending Diagram.
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M

3" Min. ~ 6" Max. Tongue

Outer cage @ tongue

3" Min. ~ 6" Max. Tongue

Outer cage (Asl or As6 @ top,
Asl or As8 @ bottom, Asl @ sides)

Min. length equal to - -
Spacmggof ,O%g,tudma/ (Min. As1 extension) length (8° to 15° bevel) end. (Same as Asd) length (8° to 15° bevel)
. wires + 2" (Typ.) Min. 6" _, . . . .
OutS(de ‘ See Detail "A" f ., ) ‘ 2" Min. cover outside, . ) 2" Min. cover outside,
longitudinal ee petarl or 1" Cl. Min. (Typ.) _| 1" Min. cover inside at joint I" CI. Min. (Typ.) |, 1" Min. cover inside at joint
for As1 (Typ.) A o Mi typical reinforcing ] ‘ .
VP o ~ 1. Geotextile 1%" Min., Joint 3" Cover Geotextile 1%" Min., Joint 3" Cover
CEE 2" Max. A\Skea/a”f (Typ.) 2" Max. m (Typ.)
| | | ==
% 31/4” Min. ‘ KL . —~ 31/4" Min. S\‘ . —~
[ w . — Slo 9 . . . . . . . . Slo 9
N — 1 ; Fhosds i - =ds
- As2 . — . ‘ s \ g &5~ 0 . — . ‘. . u\ s &~ 0
H . ) | Mi 1% Min., ‘ ‘ ‘ Inner cage Mi 1%" Min., ‘ ‘ ‘ Inner cage (As2 @
see section A-A (Typ.) i : (As2 @ top (Typ.) " : top, As3 @ bottom
3" Cover for reinforcement 2" Max. ‘ 1" Cl. Min. (Typ.) ’ 2" Max. \ 1" Cl. Min. (Typ.) ' ) ’
T in this area 2" Min. cover outside, 7 3. As3 @ bottom) 2" min. cover outside, 7 3. As4 @ sides)
. YP- Asl 1" Min. cover inside at joint »M 1" Min. cover inside at joint »H
3" Cover = As4d —~ Final ioint Final joint
(Typ.) < . ‘ inal joint gap as per ‘ ‘ inal joint gap as per
b ‘ B B ‘ Direction sealant manufacturer's Direction — sealant manufacturer's
& of Flow recommendations of Flow recommendations
Span (S) Side Wall SECTION A-A SECTION B-B
con Section A (Tw) TYPICAL SECTION THRU JOINT
ee Section A- Wall thickness
A for reinforcement Max. ~ 3" Min.
in this area As1 As] As]
— Supplemental wires
As3 / — As9 (Top,
N L 52 LB N N \ e
I w0 i ) ; ) ; 7
g3 A 3" Min, N - 4d N I 4d
Qank Min. R. Min. R.
Top As2 a4 Min
TYPICAL BOX SECTION (TYPE 2) Bot. As3 : Top As2, Bot. As3
DESIGN EARTH COVER 2' OR GREATER Top As2 integrated with As4
(Option 1 Reinforcing Configuration Shown) g%éi@
UB D +—
CZE "B AS9 - As7 Asd
— L 7 E A N A
See Detail "B" for " AN " AN " AN
3 S \ typical reinforcing DETAIL "A DETAIL "A DETAIL "A
T As2 - As5 (OPTION 1) (OPTION 2) (OPTION 3)
H B 1 ~ Longitudinal 1 ~ Longitudinal 1 ~ Longitudinal
] Wire space Wire space Wire space
. plus 2" ) plus 2" ) plus 2"
3T Cover 10" Min. 3 10" Min. b 10" Min. Wall thickness
., (Typ.) —Asl Top As7 2" Min. = Top As7 2" Min. = Top As7 2" Min. Max. ~ 3" Min.
(3T Co)ver g Asd ——~ Bot. As8 in Bot. As8 in Bot. As8
yp-
_8 |- Supplemental wires
& for As2 (Top)
Span (S) Side Wall Asg [T ——= — Asg [T ——= —— Asg T ——= —— or As3 (Bot.)
(Tw) T 4d Min. R, —7) * 7 Q\ * 7 /@\
K | N e S L
3" Min. Min. R. Min. R.
Top As2
As3 = As9 (Bot. Bot. As3 4" Min. Top As2 Top As2, Bot. As3
7 & Sides) Bot. As3 integrated with As4
Side As4
—_— e - - .
Y NOTES: Asd —| —- Asl Asl Asl
sl ~ As8 1. Work this Index with Index 400-291.
& £ 2 2. See Sheets 8 thru 14 for dimensions y y y
~ f inf t.
TYPICAL BOX SECTION (TYPE 1) and areas of reimforcemen DETAIL "B" DETAIL "B" DETAIL "B"
DESIGN EARTH COVER LESS THAN 2' (OPTION 1) (OPTION 2) (OPTION 3)
(Option 1 Reinforcing Configuration Shown) STANDARD PRECAST BOX CULVERT WITH 3" CONCRETE COVER
=| DESCRIPTION:
RELV/;L;TON S FDOﬁ FY 2027-28 INDEX SHEET
2 STANDARD PRECAST CONCRETE BOX CULVERTS
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TABLE 9A - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 3' & 4' SPANS TABLE 9B - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 3' & 4' SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH

(Tt) | (Tb) | (Tw) (H) ABOVE (M) (Tt) | (Tb) | (Tw) (H) ABOVE (M)

(FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.) (FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.)

0.33 - <2 0.22 | 0.24 | 0.22 | 0.22 | 0.22 | 0.22 | 0.22 - 0.33 - <2 0.24 | 0.24 | 0.24 | 0.24 | 0.24 | 0.24 | 0.24 -
2 - <3 0.11 | 0.23 | 0.22 | 0.11 - - - 31 2 - <3 0.12 | 0.24 | 0.24 | 0.24 - - - 31
4 3 - <5 0.11 | 0.22 | 0.22 | 0.11 - - - 31 4 3 - <5 0.12 | 0.24 | 0.24 | 0.24 - - - 31
5 - 10 0.11 | 0.22 | 0.22 | 0.11 - - - 31 5 - 10 0.12 | 0.24 | 0.24 | 0.24 - - - 31
3 x 3 9 9 9 to 15 0.11 | 0.22 | 0.22 | 0.11 - - - 31 3 x 3 10 10 10 to 15 0.12 | 0.24 | 0.24 | 0.24 - - - 31
20" 0.13 | 0.22 | 0.22 | 0.11 - - - 31 20" 0.12 | 0.24 | 0.24 | 0.24 - - - 31
8 25 0.16 | 0.22 | 0.22 | 0.11 - - - 31 8 25 0.13 | 0.24 | 0.24 | 0.24 - - - 31
30 0.19 | 0.24 | 0.25 | 0.11 - - - 31 30 0.15 | 0.24 | 0.24 | 0.12 - - - 31
35 0.22 | 0.28 | 0.29 | 0.11 - - - 31 35 0.18 | 0.24 | 0.24 | 0.12 - - - 31
0.33 - <2 022 | 0.32 | 0.24 | 0.22 | 0.22 | 0.22 | 0.22 n - 0.33 - <2 024 | 0.26 | 0.24 | 0.24 | 0.24 | 0.24 | 0.24 [T} -
4 2 - <3 0.17 | 0.31 | 0.24 | 0.11 - - - % 38 4 2 - <3 0.14 | 0.26 | 0.24 | 0.12 - - - % 38
3 - <5 0.13 | 0.22 | 0.22 | 0.11 - - = = 38 3 - <5 0.12 | 0.24 | 0.24 | 0.12 - - = = 38
4 x 3 9 9 9 to 5 - 10 0.13 | 0.22 | 0.22 | 0.11 - - - Ec 38 4 x 3 10 10 10 to 5 - 10 0.12 | 0.24 | 0.24 | 0.12 - - - Ec 38
15 0.17 | 0.22 | 0.22 | 0.11 - - - L 38 15 0.14 | 0.24 | 0.24 | 0.12 - - - IS 38
8 20 0.23 |1 0.26 | 0.27 | 0.11 - - - & 38 8 20' 0.18 | 0.24 | 0.24 | 0.12 - - - 3 38
25' 0.28 | 0.32 | 0.34 | 0.11 - - - ] 38 25' 0.22 | 0.26 | 0.27 | 0.12 - - - ] 38
30" 0.33 1 039 | 040 | 0.11 - - - n 38 30 0.26 | 0.31 | 0.32 | 0.12 - - - n 38
0.33 - <2 0.22 | 0.34 | 0.26 022 0.22 | 0.22 | 0.22 - 0.33 - <2 0.24 | 0.28 | 0.24 | 0.24 | 0.24 | 0.24 | 0.24 -
4 2 - <3 0.17 | 0.33 | 0.26 | 0.11 - - - 38 4 2 - <3 0.14 | 0.28 | 0.24 | 0.12 - - - 38
3 - <5 0.13 |1 022 | 0.22 | 0.11 - - - 38 3 - <5 0.12 | 0.24 | 0.24 | 0.12 - - - 38
4 x 4 9 9 9 to 5 - 10 0.14 | 0.22 | 0.22 | 0.11 - - - 38 4 x 4 10 10 10 to 5 - 10 0.12 | 0.24 | 0.24 | 0.12 - - - 38
15 0.19 | 0.22 | 0.23 | 0.11 - - - 38 15 0.15 | 0.24 | 0.24 | 0.12 - - - 38
8 20 0.24 | 0.28 | 0.30 | 0.11 - - - 38 8 20 0.19 | 0.24 | 0.24 | 0.12 - - - 38
25' 0.29 | 0.36 | 0.37 | 0.11 - - - 38 25' 0.23 | 0.28 | 0.30 | 0.12 - - - 38
30 0.34 | 0.43 | 0.45 | 0.11 - - - 38 30 0.27 | 0.34 | 0.35 | 0.12 - - - 38
NOTES:
1. See Sheet 2 for General Notes.
2. See Sheet 7 for Reinforcing Details and dimension locations.
3. See Sheet 14 for WWR Bending Diagrams.
=| DESCRIPTION:
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TABLE 10A - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 5" & 6' SPANS TABLE 10B - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 5' & 6' SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH

(Tt) | (Tb) | (Tw) (H) ABOVE (M) (Tt) | (Tb) | (Tw) (H) ABOVE (M)

(FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.) (FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.)

0.33 - <2 0.27 | 0.39 | 0.37 | 0.22 | 0.22 | 0.22 | 0.27 - 0.33 - <2 0.24 | 0.33 | 0.32 | 0.24 | 0.24 | 0.24 | 0.24 -
4 2 - <3 0.26 | 0.39 | 0.37 | 0.11 - - - 45 4 2 - <3 0.22 | 0.33 | 0.32 | 0.12 - - - 45
3 - <5 0.19 | 0.24 | 0.25 | 0.11 - - - 36 3 - <5 0.16 | 0.24 | 0.24 | 0.12 - - - 36
5 x 3 9 9 9 to 5 - 10 0.20 | 0.22 | 0.22 | 0.11 - - - 36 5 x 3 10 10 10 to 5 - 10 0.16 | 0.24 | 0.24 | 0.12 - - - 36
15 0.28 | 0.28 | 0.30 | 0.11 - - - 35 15 0.23 | 0.24 | 0.24 | 0.12 - - - 35
8 20" 0.37 | 0.38 | 0.39 | 0.11 - - - 35 12 20" 0.29 | 0.30 | 0.31 | 0.12 - - - 35
25 0.45 | 0.48 | 0.49 | 0.11 - - - 35 25 0.36 | 0.38 | 0.39 | 0.12 - - - 35
30 0.54 | 0.58 | 0.59 | 0.11 - - - 35 30 0.43 | 0.46 | 0.47 | 0.12 - - - 35
0.33 - <2 0.26 | 0.42 | 0.39 | 0.22 | 0.22 | 0.22 | 0.26 - 0.33 - <2 0.24 | 0.35 | 0.34 | 0.24 | 0.24 | 0.24 | 0.24 -
4 2 - <3 0.26 | 0.42 | 0.39 | 0.11 - - - 45 4 2 - <3 0.22 | 0.35 | 0.34 | 0.12 - - - 45
3 - <5 0.19 | 0.26 | 0.27 | 0.11 - - - 45 3 - <5 0.15 | 0.24 | 0.24 | 0.12 - - - 45
5 x4 9 9 9 to 5 - 10 0.20 | 0.22 | 0.23 | 0.11 - - - 36 5 x4 10 10 10 to 5 - 10 0.16 | 0.24 | 0.24 | 0.12 - - - 36
15' 0.27 | 0.31 | 0.33 | 0.11 - - - 35 15 0.22 | 0.25 | 0.27 | 0.12 - - - 35
8 20" 0.36 | 0.42 | 0.43 | 0.11 - - - 35 12 20" 0.29 | 0.33 | 0.34 | 0.12 - - - 35
25 0.44 | 0.52 | 0.54 | 0.11 - - - 35 25' 0.36 | 0.41 | 0.43 | 0.12 - - - 35
30 0.53 | 0.63 | 0.65 | 0.11 - - - 35 30 0.42 | 0.50 | 0.51 | 0.12 - - - 35
0.33 - <2 0.27 | 0.44 | 0.42 | 0.22 | 0.22 | 0.22 | 0.27 - 0.33 - <2 0.24 | 0.37 | 0.36 | 0.24 | 0.24 | 0.24 | 0.24 -
4 2 - <3 0.27 0.44 | 0.42 0.11 - - - 45 4 2" - <3 0.21 0.37 | 0.36 | 0.12 - - - 45
3 - <5 0.20 | 0.27 | 0.28 | 0.11 - - - 45 3 - <5 0.16 | 0.24 | 0.25 | 0.12 - - - 45
5 x5 9 9 9 to 5 - 10 0.22 | 0.23 | 0.26 | 0.11 - - - 45 5 x5 10 10 10 to 5 - 10 0.17 | 0.24 | 0.24 | 0.12 - - - 45
15' 0.30 | 0.34 | 0.36 | 0.11 - - - 36 15 0.24 | 0.27 | 0.29 | 0.12 - - - 36
8 20 0.38 | 0.45 | 0.47 | 0.11 - - - 35 12 20 0.30 | 0.36 | 0.38 | 0.12 - - - 35
25' 0.47 | 0.56 | 0.59 | 0.11 - - - 35 25' 0.37 | 0.44 | 0.47 | 0.12 - - - 35
30" 0.55 |1 068 | 071 | 0.11 - - - 35 30" 0.44 | 0.53 | 0.56 | 0.12 - - - 35
0.33 - <2 0.34 | 0.47 | 0.42 | 0.22 | 0.22 | 0.25 | 0.34 (O} - 0.33 - <2 0.28 | 0.40 | 0.36 | 0.24 | 0.24 | 0.24 | 0.28 [T} -
4 2 - <3 0.34 | 0.47 | 0.42 | 0.11 - - - % 43 4 2 - <3 0.28 | 0.40 | 0.36 | 0.12 - - - % 43
3 - <5 0.27 | 0.31 | 0.32 | 0.11 - - - = 39 3 - <5 0.22 | 0.26 | 0.28 | 0.12 - - - = 39
6 x 3 9 9 9 to 5 - 10 0.29 | 0.26 | 0.28 | 0.11 - - - r:u 39 6 x 3 10 10 10 to 5 - 10 0.24 | 0.24 | 0.24 | 0.12 - - - r:u 39
15 0.42 | 0.39 | 0.40 | 0.11 - - - L 38 15 0.34 | 0.31 | 0.32 | 0.12 - - - L 38
12 20' 0.55 | 0.52 | 0.53 | 0.11 - - - 3 38 12 20' 0.44 | 0.41 | 0.42 | 0.12 - - - 3 38
25' 0.68 | 0.66 | 0.67 | 0.11 - - - ] 38 25' 0.54 | 0.52 | 0.53 | 0.12 - - - g 38
30 0.82 | 0.81 | 0.82 | 0.11 - - - n 38 30" 0.64 | 0.63 | 0.64 | 0.12 - - - n 38
0.33 - <2 0.33 | 0.50 | 0.46 | 0.22 | 0.22 | 0.23 | 0.33 - 0.33 - <2 0.27 | 0.42 | 0.39 | 0.24 | 0.24 | 0.24 | 0.27 -
4 2 - <3 0.33 | 0.50 | 0.46 | 0.11 - - - 43 4 2 - <3 0.27 | 0.42 | 0.39 | 0.12 - - - 43
3 - <5 0.27 | 0.33 | 0.35 | 0.11 - - - 39 3 - <5 0.21 | 0.28 | 0.30 | 0.12 - - - 39
6 x 4 9 9 9 to 5 - 10 0.28 | 0.29 | 0.31 | 0.11 - - - 39 6' x 4' 10 10 10 to 5 - 10 0.23 | 0.24 | 0.25 | 0.12 - - - 39
15 0.40 | 0.43 | 0.45 | 0.11 - - - 38 15 0.32 | 0.34 | 0.35 | 0.12 - - - 38
12 20 0.52 | 0.57 | 0.59 | 0.11 - - - 38 12 20' 0.42 | 0.45 | 0.47 | 0.12 - - - 38
25' 0.65 | 0.73 | 0.74 | 0.11 - - - 38 25' 0.51 | 0.56 | 0.58 | 0.12 - - - 38
30 0.78 | 0.88 | 0.90 | 0.11 - - - 38 30" 0.61 | 0.68 | 0.70 | 0.12 - - - 38
0.33 - <2 0.33 | 0.52 | 0.49 | 0.22 | 0.22 | 0.23 | 0.33 - 0.33 - <2 0.26 | 0.44 | 0.42 | 0.24 | 0.24 | 0.24 | 0.26 -
4 2 - <3 0.33 | 0.52 | 0.49 | 0.11 - - - 43 4 2 - <3 0.26 | 0.44 | 0.42 | 0.12 - - - 43
3 - <5 0.27 | 0.35 | 0.37 | 0.11 - - - 43 3 - <5 0.22 | 0.30 | 0.33 | 0.12 - - - 43
6 x 5 9 9 9 to 5 - 10 029 | 0.31 | 0.34 | 0.11 - - - 39 6' x5 10 10 10 to 5 - 10 0.24 | 0.25 | 0.27 | 0.12 - - - 39
15 0.41 | 0.46 | 0.49 | 0.11 - - - 38 15 0.33 | 0.36 | 0.39 | 0.12 - - - 38
12 20" 0.53 | 0.62 | 0.64 | 0.11 - - - 38 12 20" 0.42 | 0.48 | 0.51 | 0.12 - - - 38
25 0.66 | 0.78 | 0.80 | 0.11 - - - 38 25 0.52 | 0.61 | 0.63 | 0.12 - - - 38
30 0.78 | 0.95 | 0.97 | 0.11 - - - 38 30 0.61 | 0.74 | 0.76 | 0.12 - - - 38
0.33 - <2 0.34 | 0.55 | 0.51 | 0.22 | 0.22 | 0.24 | 0.34 - 0.33 - <2 0.27 | 0.46 | 0.44 | 0.24 | 0.24 | 0.24 | 0.27 -
4 2" - <3 0.34 0.54 0.51 0.11 - - - 52 4 2" - <3 0.27 0.46 | 0.44 | 0.12 - - - 52
3 - <5 0.29 | 0.37 | 0.39 | 0.11 - - - 52 3 - <5 0.23 | 0.31 | 0.34 | 0.12 - - - 52
6 x 6 9 9 9 to 5 - 10 0.32 | 0.34 | 0.37 | 0.11 - - - 43 6 x 6 10 10 10 to 5 - 10 0.25 | 0.27 | 0.30 | 0.12 - - - 43
15 0.44 | 0.50 | 0.53 | 0.11 - - - 39 15 0.35 | 0.39 | 0.42 | 0.12 - - - 39
12 20" 0.57 | 0.66 | 0.70 | 0.11 - - - 39 12 20' 0.45 | 0.52 | 0.55 | 0.12 - - - 39
25 0.70 | 0.84 | 0.87 | 0.11 - - - 38 25' 0.54 | 0.65 | 0.68 | 0.12 - - - 38
30" 0.83 | 1.02 | 1.05 | 0.11 - - - 38 30’ 0.64 | 0.78 | 0.81 | 0.12 - - - 38
=| DESCRIPTION:
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TABLE 11A - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 7' SPANS TABLE 11B - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 7' SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH

(Tt) | (Tb) | (Tw) (H) ABOVE (M) (Tt) | (Tb) | (Tw) (H) ABOVE (M)
(FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.) (FL.) (in.) | (in.) | (in.) (in.) TOP SLAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.)
0.33 - <2 0.42 | 0.58 | 0.52 | 0.22 | 0.22 | 0.31 | 0.42 - 0.33 - <2 0.33 | 0.49 | 0.44 | 0.24 | 0.24 | 0.24 | 0.33 -
4 2 - <3 0.42 | 0.58 | 0.51 | 0.11 - - - 43 4 2 - <3 0.33 | 0.49 | 0.44 | 0.12 - - - 43
3 - <5 0.36 | 0.41 | 0.44 | 0.11 - - - 43 3 - <5 0.29 | 0.35 | 0.38 | 0.12 - - - 43
7" x 4 9 9 9 to 5 - 10 0.39 | 0.40 | 0.39 | 0.11 - - - 43 7" x 4 10 10 10 to 5 - 10 0.31 | 0.30 | 0.31 | 0.12 - - - 43
15 0.56 | 0.56 | 0.58 | 0.11 - - - 41 15 0.44 | 0.44 | 0.45 | 0.12 - - - 41
12 20" 0.74 | 0.76 | 0.77 | 0.11 - - - 41 12 20' 0.58 | 0.59 | 0.60 | 0.12 - - - 41
25 0.92 |1 097 | 097 | 0.11 - - - 41 25 0.71 | 0.74 | 0.75 | 0.12 - - - 41
9 9.5 9 7 to 12 30" 1.09 | 1.18 | 1.10 | 0.11 - - - 41 30’ 0.85 | 0.91 | 091 | 0.12 - - - 41
0.33 - <2 0.41 | 0.61 | 0.55 | 0.22 | 0.23 | 0.30 | 0.41 - 0.33 - <2 0.32 | 0.51 | 0.47 | 0.24 | 0.24 | 0.24 | 0.32 -
4 2 - <3 0.41 | 0.61 | 0.55 | 0.11 - - - 47 4 2 - <3 0.32 | 0.51 | 0.47 | 0.12 - - - 47
3 - <5 0.37 | 0.43 | 0.47 | 0.11 - - - 43 3 - <5 0.29 | 0.37 | 0.41 | 0.12 - - - 43
7" x 5 9 9 9 to 5 - 10 0.39 | 0.41 | 0.43 | 0.11 - - - 43 7" x 5 10 10 10 to 5 - 10 0.31 | 0.32 | 0.35 | 0.12 - - - 43
15 0.56 | 0.61 | 0.63 | 0.11 - - - ) 41 15 0.44 | 0.47 | 0.50 | 0.12 - - - n 41
12 20 0.73 1 082 | 083 | 0.11 - - - ﬂs’ 41 12 20' 0.57 | 0.63 | 0.65 | 0.12 - - - ‘QSJ 41
25 0.90 | 1.04 | 1.06 | 0.11 - - - = 41 25' 0.70 | 0.80 | 0.82 | 0.12 - - - = 41
9 9.5 9 7 to 12 30’ 1.06 | 1.26 | 1.19 | 0.11 - - - r:u 41 30 0.84 | 0.97 | 0.99 | 0.12 - - - rzu 41
0.33 - <2 0.42 | 0.63 | 0.58 | 0.22 | 0.24 | 0.30 | 0.42 2 - 0.33 - <2 0.33 | 0.53 | 0.50 | 0.24 | 0.24 | 0.24 | 0.33 2 -
4 2 - <3 0.42 | 0.63 | 0.58 | 0.11 - - - 8 59 4 2 - <3 033 ] 053|050 | 012]| - - - 8 59
3 - <5 0.38 | 0.45 | 0.50 | 0.11 - - - L 47 3 - <5 0.30 | 0.38 | 0.43 | 0.12 - - - v 47
7" x 6 9 9 9 to 5 - 10 0.41 | 0.44 | 0.47 | 0.11 - - - n 43 7" x 6 10 10 10 to 5 - 10 0.33 | 0.35 | 038 | 0.12 - - - N 43
15' 0.57 | 0.65 | 0.68 | 0.11 - - - 41 15' 0.45 | 0.51 | 0.54 | 0.12 - - - 41
12 20" 0.75 1 087 | 090 | 0.11 - - - 41 12 20" 0.58 | 0.68 | 0.70 | 0.12 - - - 41
25' 093 | 1.11 | 1.13 | 0.11 - - - 41 25' 0.72 | 0.85 | 0.88 | 0.12 - - - 41
9 9.5 9 7 to 12 30 1.07 | 1.35 | 1.27 | 0.11 - - - 41 30" 0.85 | 1.04 | 1.06 | 0.12 - - - 41
0.33 - <2 0.44 | 0.66 | 0.61 | 0.22 | 0.25 | 0.31 | 0.44 - 0.33 - <2 0.35 | 0.55 | 0.52 | 0.24 | 0.24 | 0.24 | 0.35 -
4 2 - <3 0.44 | 0.65 | 0.61 | 0.11 - - - 59 4 2 - <3 0.35 | 0.55 | 0.52 | 0.12 - - - 59
3 - <5 0.41 | 0.47 | 0.52 | 0.11 - - - 59 3 - <5 0.32 | 0.40 | 0.46 | 0.12 - - - 59
7" x 7' 9 9 9 to 5 - 10 0.44 | 0.47 | 0.52 | 0.11 - - - 47 7" x 7 10 10 10 to 5 - 10 0.35 | 0.37 | 041 | 0.12 - - - 47
15 0.62 | 0.69 | 0.74 | 0.11 - - - 43 15 0.48 | 0.54 | 0.58 | 0.12 - - - 43
12 20 0.80 | 0.93 | 0.97 | 0.11 - - - 43 12 20' 0.62 | 0.72 | 0.76 | 0.12 - - - 43
25' 099 | 1.18 | 1.22 | 0.11 - - - 43 25 0.76 | 0.90 | 0.94 | 0.12 - - - 43
9 9.5 9 7 to 12 30 1.12 1.43 1.36 0.11 - - - 41 30 0.90 1.10 1.13 | 0.12 - - - 41
NOTES:
See Sheet 2 for General Notes.
2. See Sheet 7 for Reinforcing Details and dimension locations.
3. See Sheet 14 for WWR Bending Diagrams.
=| DESCRIPTION:
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TABLE 12A - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 8 SPANS TABLE 12B - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 8 SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH

(Tt) | (Th) | (Tw) (H) ABOVE (M) (Tt) | (Th) | (Tw) (H) ABOVE (M)
(Ft.) (in.) | (in) | (in) | (in.) TOP SLAB 741 | As2 | As3 | As4 | As5 | As7 | As8 | As9 | (1M (Ft.) (in.) | (in) | (in) | (in) TOP SLAB 741 | As2 | As3 | As4 | As5 | As7 | As8 | As9 | (1"
4 0.33 - <2 0.52 | 0.66 | 0.57 | 0.22 | 0.24 | 0.42 | 0.52 - 0.33 - <2 0.42 | 0.56 | 0.49 | 0.24 | 0.24 | 0.32 | 0.41 -
2 - <3 0.52 | 0.66 | 0.57 | 0.11 - - - 50 4 2 - <3 0.42 | 0.56 | 0.49 | 0.12 - - - 50
to 3 - <5 0.48 | 0.49 | 0.52 0.11 - - - 50 3 - <5 0.38 | 0.42 | 0.46 | 0.12 - - - 50
8 x 4 9 9 9 5 - 10 0.52 |1 048 | 0.49 | 0.11 - - - 45 8 x 4 10 10 10 to 5 - 10 0.41 | 0.38 | 0.39 | 0.12 - - - 45
12 15 0751 072 | 0.72 | 0.11 - - - 41 15 0.59 | 0.56 | 0.57 | 0.12 - - - 41
20 1.00 | 0.98 | 0.97 | 0.11 - - - 41 12 20' 0.78 | 0.75 | 0.76 | 0.12 - - - 41
9 9.5 9 8 to 25 1.25 | 1.24 | 1.14 | 0.11 - - - 41 25 0.97 | 0.96 | 0.96 | 0.12 - - - 41
10 10.5 9 12 30" 1.31 | 1.29 | 1.21 | 0.11 - - - 41 10 10.5 10 |8 to 12 30’ 1.15 | 1.16 | 1.10 | 0.12 - - - 41
4 0.33 - <2 0.51 | 069 | 0.60 | 0.22 | 0.25 | 0.40 | 0.51 - 0.33 - <2 0.40 | 0.58 | 0.52 | 0.24 | .034 | 0.31 | 0.40 -
2 - <3 0.51 | 0.69 | 0.60 | 0.11 - - - 50 4 2 - <3 0.40 | 0.58 | 0.52 | 0.12 - - - 50
to 3 - <5 0.46 | 0.52 | 0.56 | 0.11 - - - 45 3 - <5 0.37 | 0.45 | 0.48 | 0.12 - - - 45
8 x 5 9 9 9 5 - 10 0.51 | 0.51 | 0.53 | 0.11 - - - 45 8 x 5 10 10 10 to 5 - 10 0.41 | 0.41 | 0.43 | 0.12 - - - 45
12 15 0.74 | 0.77 | 0.78 | 0.11 - - - 41 15 0.58 | 0.60 | 0.62 | 0.12 - - - 41
20 0.97 | 1.5 | 1.05 | 0.11 - - - 41 12 20' 0.76 | 0.81 | 0.81 | 0.12 - - - 41
9 9.5 9 8 to 25 1.20 | 1.33 | 1.23 | 0.11 - - - 41 25 0.94 | 1.03 | 1.03 | 0.12 - - - 41
10 10.5 9 12 30’ 1.26 | 1.38 | 1.30 | 0.11 - - - 41 10 10.5 10 |8 to 12 30 1.10 | 1.24 | 1.24 | 0.12 - - - 41
4 0.33 - <2 0.51 | 0.72 | 0.64 | 0.22 | 0.26 | 0.39 | 0.51 0 - 0.33 - <2 0.40 | 0.60 | 0.55 | 0.24 | 0.24 | 0.30 | 0.40 n -
2 - <3 0.51 | 072 | 064 | 0.11 - - - fg 50 4 2 - <3 0.40 | 0.60 | 0.55 | 0.12 - - - %’ 50
to 3 - <5 0.47 | 0.55 | 0.59 | 0.11 - - - = 50 3 - <5 0.37 | 0.47 | 0.51 | 0.12 - - - = 50
8 x 6' 9 9 9 5 - 10 0.52 | 0.55 | 0.58 | 0.11 - - - E 45 8 x 6' 10 10 10 to 5 - 10 0.42 | 0.43 | 0.46 | 0.12 - - - § 45
12 15 0.74 | 0.83 | 0.85 | 0.11 - - - L 41 15' 0.58 | 0.64 | 0.67 | 0.12 - - - L 41
20 097 | 1.L12 | 1.13 | 0.11 - - - & 41 12 20 0.76 | 0.86 | 0.88 | 0.12 - - - 3 41
9 9.5 9 8 to 25 1.18 | 1.42 | 1.32 | 0.11 - - - ] 41 25 094 | 1.09 | 1.11 | 0.12 - - - ] 41
10 10.5 9 12 30" 1.26 | 1.46 | 1.39 | 0.11 - - - n 4] 10 10.5 10 |8 to 12 30 1.09 | 1.32 | 1.26 | 0.12 - - - n 41
4 0.33 - <2 0.52 | 0.74 | 0.67 | 0.22 | 0.26 | 0.40 | 0.52 - 0.33 - <2 0.41 | 0.63 | 0.58 | 0.24 | 0.24 | 0.30 | 0.41 -
2 - <3 0.52 | 0.74 | 0.67 | 0.11 - - - 55 4 2 - <3 0.41 | 0.63 | 0.58 | 0.12 - - - 55
to 3 - <5 0.49 | 0.57 | 0.62 | 0.11 - - - 55 3 - <5 0.39 | 0.49 | 0.53 | 0.12 - - - 55
8 x 7 9 9 9 5 - 10 0.55 | 0.59 | 0.63 | 0.11 - - - 50 8 x 7 10 10 10 to 5 - 10 0.44 | 0.46 | 0.50 | 0.12 - - - 50
12 15 0.77 | 0.88 | 0.91 | 0.11 - - - 41 15 0.61 | 068 | 0.72 | 0.12 - - - 45
20 1.01 | 1.19 | 1.21 | 0.11 - - - 41 12 20' 0.78 | 0.91 | 0.94 | 0.12 - - - 41
9 9.5 9 8 to 25 1.21 | 1.51 | 1.41 | 0.11 - - - 41 25 097 | 1.16 | 1.18 | 0.12 - - - 41
10 10.5 9 12 30" 1.31 | 1.53 | 1.47 | 0.11 - - - 41 10 10.5 10 |8 to 12 30 1.11 | 1.40 | 1.34 | 0.12 - - - 41
4 0.33 - <2 0.55 | 0.77 | 0.70 | 0.22 | 0.27 0.41 0.55 - 0.33 - <2 0.44 | 0.64 | 0.60 | 0.24 | 0.24 0.31 0.44 -
2 - <3 0.55 | 0.77 | 0.70 | 0.13 - - - 65 4 2 - <3 0.44 | 0.64 | 0.60 | 0.12 - - - 65
to 3 - <5 0.53 | 0.59 | 0.64 | 0.12 - - - 65 3 - <5 0.42 | 0.51 | 0.56 | 0.12 - - - 65
8 x 8 9 9 9 5 - 10 0.60 | 0.63 | 0.68 | 0.11 - - - 55 8 x 8 10 10 10 to 5 - 10 0.47 | 0.50 | 0.55 | 0.12 - - - 55
12 15 0.83 |1 093 | 098 | 0.11 - - - 45 15 0.65 | 0.72 | 0.77 | 0.12 - - - 45
20 1.08 | 1.26 | 1.29 | 0.11 - - - 45 12 20' 0.84 | 0.96 | 1.01 | 0.12 - - - 45
9 9.5 9 8 to 25 1.28 | 1.59 | 1.50 | 0.11 - - - 41 25 1.03 | 1.22 | 1.26 | 0.12 - - - 41
10 10.5 9 12 30’ 1.41 | 1.61 | 1.55 | 0.11 - - - 41 10 10.5 10 |8 to 12 30 1.16 | 1.47 | 1.42 | 0.12 - - - 41
NOTES:
See Sheet 2 for General Notes.
2. See Sheet 7 for Reinforcing Details and dimension locations.
3. See Sheet 14 for WWR Bending Diagrams.
=| DESCRIPTION:
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TABLE 13A - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 9' SPANS TABLE 13B - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 9" SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS As1 EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS As1 EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH

(Tt) | (Tb) | (Tw) | (H) ABOVE (M) (me) | (Tb) | (Tw) | (H) ABOVE (M)
(Ft.) (in.) | (in) | (in) | (in.) TOP SLAB 7451 | As2 | As3 | As4 | As5 | As7 | As8 | asg | (i) (Ft.) (in) | (in.) | (in.) | (in.) TOP SLAB ™51 As2 | As3 | As4 | As5 | As7 | As8 | asg | (N
033 - <2 | 062 | 078 | 065 | 0.22 | 0.26 | 0.52 | 0.61 - 033 - <2 | 0.49 | 065 | 0.57 | 0.24 | 0.24 | 0.40 | 0.48 -
4 2 - <3 062 | 078 | 065 | 0.11 | - - - 54 4 2 - <3 049 | 065 | 057 | 012 | - - - 54
to 3 - <5 058 | 063 | 061 011 | - f f 49 3 - <5 046 | 0.54 | 053 | 012 | - f f 49
9 x5 9 9 9 12 5 - 10 065 | 063 | 064 | 0.11 | - - - 49 9 x5 10 10 | 10 to 5 - 10 052 | 050 | 051|012 - - - 49
15 095 | 096 | 095 | 0.11 | - - - 44 15 075 | 074 | 075 | 0.12 | - - - 44
9 9 9 8 20 126 | 1.32 | 1.28 | 0.11 | - f f 44 12 20 098 | 101 | 100|012 | - f f 44
10 | 105 9 to 25 139 | 141 ] 1.32 | 0.11 | - - - 44 10 | 105 10 | 8to 25 121 ] 1.27 | 1.19 | 0.12 | - - - 44
11 | 115]| 9 12 30 146 | 1.50 | 1.42 | 0.11 | - - - 44 11 | 11.5]| 10 12 30 130|136 | 130 | 012 | - - - 44
033 - <2 | 060 | 081 069 | 022 | 027 | 0.51 | 0.60 - 033 - <2 | 0.48 | 068 | 0.60 | 0.24 | 0.24 | 0.39 | 0.48 B
4 2 - <3 060 | 081|069 011 - - - 54 4 2 - <3 048 | 068 | 060 | 0.12 | - - - 54
to 3 - <5 056 | 0.66 | 065 | 0.11 | - - - 49 3 - <5 045 | 057 | 056 | 0.12 | - - - 49
9 x 6 9 9 9 12 5 - 10 065 | 068 | 069 | 0.11 | - - - 49 9 x 6 10 10 | 10 to 5 - 10 052 | 053] 05 | 012 - f f 49
15 094 | 1.03 | 1.02 | 0.11 | - - - 44 15 074 ] 079 | 081 | 0.12 | - - - 44
9 9 9 8 20 125 | 1.40 | 1.38 | 0.11 | - - - 44 12 20 097 | 1.07 | 107 | 012 | - - - 44
10 | 105| 9 to 25 137 | 1.49 | 140 | 0.11 | - - - 44 10 | 105| 10 | 8to 25 1.18 | 1.35 | 1.28 | 0.12 | - f f 44
11 | 115] 9 12 30 144 | 1.58 | 1.50 | 0.11 | - - - 44 11 | 11.5] 10 12 30 127 | 144 | 138 | 012 | - - - 44
033 - <2 | 061 084 ] 072 | 022 ] 028 051 061 w f 033 - <2 | 049 | 070 | 0.63 | 0.24 | 0.24 | 0.39 | 0.49 | = 7
4 2 - <3 061 083072011 - - - g 59 4 2 - <3 049 | 0.70 | 063 | 012 | - - - g 59
to 3 - <5 058 | 069 | 068 | 0.11 | - - _ 2 54 3 - <5 046 | 059 | 059 | 0.12 | - - _ 2 54
9 x 7 9 9 9 12 5 - 10 067 | 073 | 075 | 011 | - - - ® 49 9 x 7 10 10 | 10 to 5 - 10 054 | 057 | 060 | 0.12 | - - - ® 49
15 096 | 1.09 | 1.10 | 0.11 | - - - g 44 15 075 | 084 | 086 | 0.12 | - - - g 44
9 9 9 8 20 127 | 1.49 | 147 | 0.11 | - - - g 44 12 20 098 | 1.13 | 1.14 | 0.12 | - - - g 44
10 | 105 9 to 25 138 | 1.57 | 1.48 | 0.11 | - - - @ 44 10 | 105| 10 | 8to 25 1.18 | 1.43 | 1.36 | 0.12 | - - - @ 44
11 | 115] 9 12 30 149 | 1.70 | 1.58 | 0.11 | - - - ) 44 11 | 11.5] 10 12 30 128 | 1.52 | 1.46 | 0.12 | - - - ) 44
9 95 | 9 033 - <2 | 060 085)| 073|022 029|052 053 - 033 - <2 | 051|072 065| 024 024 039 | 051 -
4 2 - <3 064 | 086 | 0.76 | 0.12 | - f f 59 4 2 - <3 051|072 065|012 - f f 59
to 3 - <5 062 | 072 072|011 | - - - 59 3 - <5 049 | 061 | 062 | 012 | - - - 59
9 x8 9 9 9 12 5 - 10 071 077 | 081 | o11]| - - - 54 9 x 8 10 10 | 10 to 5 - 10 057 | 060 | 065 | 0.12 | - - - 54
15 101 | 1.16 | 1.17 | 011 | - - - 44 15 079 | 089 | 092 | 012 | - - — 44
9 95 | 9 8 20 127 | 1.56 | 1.45 | 0.11 | - - - 44 12 20 102 | 1.20 | 1.22 | 012 | - - - 44
10 | 105 9 to 25 145 | 165 | 157 | 0.11 | - - - 44 10 | 105 10 | 8to 25 121 ] 150 | 1.44 | 0.12 | - - - 44
11 | 11.5] 9 12 30 159 | 1.72 | 166 | 0.11 | - - - 44 11 | 115] 10 12 30 133 | 1.59 | 154 | 0.12 | - - - 44
9 95 | 9 033 - <2 | 068|088 076|022 029 055]| 057 - 033 - <2 | 054 | 074 | 068 | 0.24 | 0.24 | 0.41 | 0.54 -
4 2 - <3 068 | 088 | 078 | 0.18 | - - - 72 4 2 - <3 054 | 0.74 | 068 | 0.15 | - - - 72
to 3 - <5 068 | 075 | 078 | 0.18 | - - - 72 3 - <5 053 | 063 | 064 | 013 - - f 72
9 x 9 9 9 9 12 5 _ 10 079 | 082 | 088 | 0.17 | - - - 59 9 x9 10 10 | 10 to 5 - 10 062 | 064 | 070 012 - - - 59
15 1.11 ] 122 | 1.26 | 013 | - - - 49 15 085 | 094 | 099 | 0.12 | - — — 49
9 95 | 9 8 20 137 | 164 | 154 | 013 | - f f 49 12 20 1.09 | 1.26 | 1.29 | 012 | - f f 49
10 | 105 9 to 25 156 | 1.73 | 1.65 | 0.13 | - - - 44 10 | 105 10 | 8to 25 128 | 1.56 | 1.52 | 0.12 | - - - 44
11 | 11.5] 95 12 30 156 | 1.73 | 168 | 0.12 | - - - 44 11 | 11.5] 10 12 30 142 | 166 | 166 | 0.12 | - - - 44
NOTES:
1. See Sheet 2 for General Notes.
2. See Sheet 7 for Reinforcing Details and dimension locations.
3. See Sheet 14 for WWR Bending Diagrams.
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TABLE 14 - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 10' SPANS TABLE 15 - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 1I' SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT.
(S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH (S) (R) | ToP BOT. | SIDE |HAUNCH | EARTH COVER (sq. in./Ft.) LENGTH

(Tt) | (Tb) | (Tw) (H) ABOVE (M) (Tt) | (Th) | (Tw) (H) ABOVE (M)
(Ft.) (in.) | (in) | (in) | (in) TOP SLAB 741 | As2 | As3 | As4 | As5 | As7 | As8 | As9 | (1M (Ft.) (in.) | (in) | (in) | (in) TOP SLAB 741 | As2 | As3 | As4 | As5 | As7 | As8 | As9 | (1"
0.33 - <2 0.60 | 0.73 | 0.61 | 0.24 | 0.24 | 0.50 | 0.57 - 4 0.33 - <2 0.60 | 0.66 | 0.54 | 0.27 | 0.27 | 0.52 | 0.56 -
4 2 - <3 0.60 | 0.73 | 0.61 | 0.12 - - - 58 2 - <3 0.60 | 0.66 | 0.54 | 0.14 - - - 62
to 3 - <5 0.57 | 0.64 | 0.58 | 0.12 - - - 53 to 3 - <5 0.60 | 0.61 | 0.53 | 0.14 - - - 62
10" x 5' 10 10 10 12 5 - 10 0.65 | 0.60 | 0.60 | 0.12 - - - 52 11" x 4 11 11 11 5 - 10 0.79 | 0.63 | 0.62 | 0.14 - - - 55
15 0.94 | 0.90 | 0.89 | 0.12 - - - 47 12 15 1.01 | 0.82 | 0.79 | 0.14 - - - 55
10 10 10 8 20 1.24 | 1.23 | 1.19 | 0.12 - - - 47 20' 1.34 | 1.11 | 1.06 | 0.14 - - - 55
11 11.5 10 to 25 1.39 | 1.37 | 1.28 | 0.12 - - - 47 12 12 11 8 to 25 1.52 | 1.27 | 1.23 | 0.14 - - - 55
12.5 12.5 10 12 30" 1.38 | 1.43 | 1.41 | 0.12 - - - 47 13.5 13.5 11 12 30 1.54 | 1.37 | 1.34 | 0.14 - - - 50
0.33 - <2 0.58 | 0.75 | 0.64 | 0.24 | 0.24 | 0.48 | 0.56 - 0.33 - <2 0.57 | 0.71 | 0.60 | 0.27 | 0.27 | 0.47 | 0.53 -
4 2 - <3 0.58 | 0.75 | 0.64 | 0.12 - - - 58 4 2 - <3 0.56 | 0.71 | 0.60 | 0.14 - - - 62
to 3 - <5 0.56 | 0.67 | 0.62 | 0.12 - - - 52 to 3 - <5 0.56 | 0.67 | 0.59 | 0.14 - - - 55
10" x 6 10 10 10 12 5 - 10 0.64 | 0.64 | 0.65 | 0.12 - - - 52 11" x 6 11 11 11 12 5 - 10 0.73 | 0.71 | 0.72 | 0.14 - - - 55
15 0.92 | 0.96 | 0.95 | 0.12 - - - 47 15 0.92 | 0.92 | 0.91 | 0.14 - - - 50
10 10 10 8 20 1.21 | 1.31 | 1.27 | 0.12 - - - 47 11 11 11 8 20' 1.21 | 1.25 | 1.21 | 0.14 - - - 50
11 11.5 10 to 25 1.35 | 1.44 | 1.36 | 0.12 - - - 47 12 12 11 to 25' 1.37 | 1.43 | 1.39 | 0.14 - - - 50
12.5 12.5 10 12 30" 1.35 | 1.51 | 1.49 | 0.12 - - - 47 13.5 13.5 11 12 30 1.39 | 1.53 | 1.50 | 0.14 - - - 50
0.33 - <2 0.57 | 0.78 | 0.67 | 0.24 | 0.24 | 0.48 | 0.57 - 0.33 - <2 0.55 | 0.76 | 0.66 | 0.27 | 0.27 | 0.46 | 0.55 [T} -
4 2" - <3 0.57 0.78 | 0.67 | 0.12 - - - 58 4 2" - <3 0.55 | 0.76 | 0.66 | 0.14 - - - % 62
to 3 - <5 0.58 | 0.70 | 0.65 | 0.12 - - - 58 to 3 - <5 0.54 | 0.72 | 0.65 | 0.14 - - - = 62
10° x 7' 10 10 10 12 5 - 10 0.65 | 0.68 | 0.70 | 0.12 - - - 52 11" x 8 11 11 11 12 5 - 10 0.73 | 0.79 | 0.82 | 0.14 - - - r:u 55
15 0.92 | 1.02 | 1.02 | 0.12 - - - ) 47 15' 0.93 | 1.03 | 1.03 | 0.14 - - - IS 50
10 10 10 8 20" 1.21 | 1.38 | 1.35 | 0.12 - - - % 47 11 11 11 8 20" 1.21 | 1.39 | 1.36 | 0.14 - - - & 50
11 11.5 10 to 25 1.33 1.52 1.44 | 0.12 - - - = 47 12 12.5 11 to 25 1.34 1.56 1.50 | 0.14 - - - gj 50
125 | 125 | 10 12 30 1.38 | 1.58 | 1.57 | 0.12 - - - § 47 135 | 135 11 12 30 1.41 | 1.66 | 1.65 | 0.14 - - - n 50
0.33 - <2 0.58 | 0.80 | 0.70 | 0.24 | 0.26 | 0.48 | 0.58 2 - 0.33 - <2 0.60 | 0.81 | 0.71 | 0.27 | 0.27 | 0.48 | 0.60 -
4 2 - <3 0.58 | 0.80 | 0.70 | 0.12 - - - & 64 4 2 - <3 0.60 | 0.81 | 0.71 | 0.15 - - - 75
to 3 - <5 0.60 | 0.72 | 0.68 | 0.12 - - - $ 58 to 3 - <5 0.61 0.77 | 0.70 | 0.14 - - - 69
10" x 8 10 10 10 12 5 - 10 0.67 | 0.72 | 0.75 | 0.12 - - - n 52 11" x 10' 11 11 11 12 5 - 10 0.80 | 0.88 | 0.93 | 0.14 - - - 62
15 0.95 | 1.08 | 1.08 | 0.12 - - - 47 15 1.01 | .13 | 1.15 | 0.14 - - - 55
10 10 10 8 20 1.24 | 1.45 | 1.44 | 0.12 - - - 47 11 11 11 8 20' 1.30 | 1.52 | 1.52 | 0.14 - - - 50
11 11.5 10 to 25 1.36 | 1.59 | 1.52 | 0.12 - - - 47 12 12.5 11 to 25 1.42 | 1.70 | 1.65 | 0.14 - - - 50
12.5 12.5 10 12 30 1.45 1.64 1.64 | 0.12 - - - 47 13.5 14 11 12 30 1.53 1.77 1.74 | 0.14 - - - 50
0.33 - <2 0.61 | 0.82 | 0.73 | 0.24 | 0.26 | 0.50 | 0.61 - 0.33 - <2 0.64 | 0.83 | 0.74 | 0.27 | 0.27 | 0.51 | 0.64 -
4 2 - <3 0.61 | 0.82 | 0.73 | 0.14 - - - 70 4 2 - <3 0.64 | 0.83 | 0.74 | 0.21 - - - 86
to 3 - <5 0.64 | 0.75 | 0.73 | 0.13 - - - 64 to 3 - <5 0.67 | 0.79 | 0.75 | 0.21 - - - 75
10" x 9 10 10 10 12 5 - 10 0.72 | 0.77 | 0.80 | 0.12 - - - 58 17" x 11 11 11 11 12 5 - 10 0.88 | 0.93 | 0.99 | 0.19 - - - 69
15 1.00 | 1.13 | 1.15 | 0.12 - - - 52 15 1.09 | 1.19 | 1.23 | 0.16 - - - 55
10 10 10 8 20 1.30 | 1.53 | 1.52 | 0.12 - - - 47 11 11 11 8 20' 1.40 | 1.59 | 1.60 | 0.15 - - - 55
11 11.5 10 to 25 1.42 | 1.66 | 1.60 | 0.12 - - - 47 12 12.5 11 to 25 1.54 | 1.77 | 1.73 | 0.15 - - - 50
12.5 12.5 10 12 30 1.57 | 1.70 | 1.72 | 0.12 - - - 47 13.5 14 11.5 12 30 1.57 | 1.77 | 1.76 | 0.14 - - - 50
0.33 - <2 0.66 | 0.84 | 0.75 | 0.24 | 0.27 | 0.52 | 0.65 -
4 2 - <3 0.66 | 0.84 | 0.75 | 0.20 - - - 79
to 3 - <5 0.70 | 0.77 | 0.79 | 0.19 - - - 70
10 x 10 10 10 10 12 5 - 10 0.79 | 0.81 | 0.87 | 0.18 - - - 64
15 1.09 | 1.19 | 1.23 | 0.15 - - - 52
10 10 10 8 20 1.40 | 1.61 | 1.61 | 0.14 - - - 52
11 11.5 10 to 25 1.53 | 1.74 | 1.68 | 0.14 - - - 47
12.5 12.5 | 10.5 12 30" 1.60 | 1.71 | 1.74 | 0.14 - - - 47
NOTES:
See Sheet 2 for General Notes.
2. See Sheet 7 for Reinforcing Details and dimension locations.
3. See Sheet 14 for WWR Bending Diagrams.
=| DESCRIPTION:
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WELDED WIRE REINFORCEMENT BENDING DIAGRAM
TABLE 16 - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVER) - 12' SPANS
SPAN x RISE| SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS As1 EXT. M ‘ S+8" Min.
(S) (R) | ToP | BOT. | SIDE |HAUNCH| EARTH COVER (sg. in./Ft.) LENGTH Option 2 or 3
(Tt) | (Tb) | (Tw) | (H) ABOVE (M) ——f—o— As9 8" Max. (See Sheets 1
(Ft.) (in.) | (in.) | (in.) (in.) TOP 5LAB Asl | As2 | As3 | As4 | As5 | As7 | As8 | As9 (in.) b (Typ.) (Typ.) & 7)
4 0.3,3 - <12 059 | 064 | 051|029 ]| 029 | 052 055 - 459 (Typ.) _a /; ;\f o o o w )
2 - <3 0.60 | 0.64 | 0.51 | 0.15 - - - 73 b , j . R
" _ <5 _ - _ 5 As2 or As3 5 b
12 12 12 to 3’ <5‘ 0.60 | 0.61 | 0.51 | 0.15 66 ;\ <
12 x 4 5 -10 0.81 0.61 0.61 0.15 - - - 66 b Option 2 or 3 (See Asd —
12 15 1.04 | 0.80 | 0.77 | 0.15 - - - 59 5 Sheets 1 & 7) P
20' 1.37 | 1.08 | 1.03 | 0.15 - - - 59 3 b x| 5
13 13 12 8 to 25" 1.58 | 1.26 | 1.21 | 0.15 | - - - 59 = Asi S >
WWR PIECE NO. 2 = o
145 | 145] 12 12 30 1.63 | 1.38 | 1.34 | 0.15 | - - - 53 2 b (2 Reqd. per segment) NS °
4 0.33 - <2 0.56 | 0.70 | 0.57 | 0..29 | 0.29 | 0.47 | 0.52 - i qd. p 9 1 P §
2 - <3 0.56 | 0.70 | 0.57 | 0.15 - - - 66 E b &
ol | o . 3-<5 | 056|067 057|015 - - - 59 & S2(Tw10"CoverM) P
12 x 6 5 - 10 0.74 | 0.69 | 0.70 | 0.15 - - - 59 b
- 15 0.94 | 090 | 0.88 | 0.15 | - - - 53 As9 8" Max. 259 P)
20' 1.23 | 1.22 | 1.17 | 0.15 - - - 53 b 8" Max (Typ.) (Typ.)
13 13 12 8 to 25' 1.40 | 1.42 | 1.37 | 0.15 - - - 53 - P
145 | 15 | 12 12 30 144 | 1.54 | 1.48 | 0.15 | - - - 53 b (Typ.) B S e — /A" A §
033 - <2 | 055]075]063]029]029]045] 053] = - \e_ 0o o o As4 (3 Wires Min.)
4 2 - <3 0.55 | 0.75 | 0.63 | 0.15 - - - Pg 66
12 12 12 t‘; 3 - <5 0.55 | 0.73 | 0.63 | 0.15 - - - f 59 WWR PIECE NO. 1 WWR PIECE NO. 4 WWR PIECE NO. 3
12 x 8 ! 2 ;5,70 g'gi ‘]7'(7); g;i g'g - - - 2 ;2 (2 Reqd. per segment) (Tongue Reinforcement) (2 Reqd. per segment)
. ' : ' - - - S 4 Reqd. per ment
12 12 12 8 20' 1.21 1.35 1.31 | 0.15 - - - 3 53 ( eqd per segme )
13 | 135] 12 | to 25 1.35 | 1.55 | 1.48 | 0.15 | - - - 9 53 TYPE 2 BOX SECTION (DESIGN EARTH COVER 2' OR GREATER)
14.5 15 12 12 30" 1.40 | 1.67 | 1.62 | 0.15 - - - n 53
0.33 - <2 0.57 | 0.80 | 0.68 | 0.29 | 0.29 | 0.46 | 0.57 - A (I'-0" Min.) ‘ S+8" Min.
4 2 - <3 0.57 | 080 | 0.68 | 0.15 | - - - 73 Option 2 or 3
12 12 12 to 3 - <5 0.59 | 0.77 | 0.68 | 0.15 - - - 66 - ah As5 (Top Slab) 8" Max. (See Sheets 1
12' x 10" 12 5 - 10 0.78 | 0.85 | 0.89 | 0.15 - - - 59 6 As9 (Bot‘. Slab) (Typ.) & 7)
15 0.98 | 1.10 1.11 | 0.15 - - - 53 \
A 9 T X (o] (o] (o] Q (o] (o]
12 12 12 8 20' 1.26 | 1.47 | 1.45 | 0.15 - - - 53 b 9 (Typ) , j . Aol ———1
13 13.5 12 to 25' 1.39 | 1.68 | 1.63 | 0.15 - - - 53 o As] ;\ As2 or As3 e b
145 | 15 | 12 12 30 148 | 1.79 | 1.76 | 0.15 | - - - 53 S b Option 2 or 3 (See Asd —=
0.33 - <2 0.65 | 0.84 | 0.73 | 0.29 | 0.29 | 0.50 | 0.65 - 2 . Sheets 1 & 7) P
4 2 - <3 065|084 | 073|023 - - - 93 E b § 3 < <
o - - _ = Sls P
A e e e A AL 2 : ik W pIECE NO. 2 A
128 x 12 - : : : : - - - iy P B ) oy~
15 1.12 | 1.20 | 1.24 | 0.18 | - - - 59 & (2 Reqd. per segment) — 3
12 12 12 8 20" 1.42 | 1.60 | 1.61 | 0.16 - - - 59 b - <
13 135 | 12 to 25 1.57 | 1.81 | 1.78 | 0.16 - - - 53 S+2(Tw+10"-Cover-A) —p
14.5 15 12.5 12 30" 1.63 | 1.86 | 1.85 | 0.15 - - - 53 b
- " P
2 2 8" Max. As9 )
(Typ.) b
U U U U\K U U X...’li,
WWR PIECE NO. 1 U))J As7 (Top Slab)
(2 Reqd. per segment) As9 As8 (Bot. Slab)
WWR PIECE NO. 4 WWR PIECE NO. 3
NOTES: (2 Reqd. per segment) (2 Reqd. per segment)
1. See Sheet 2 of 14 for General Notes.
2. See Sheet 7 of 14 for Reinforcing Details and dimension locations. TYPE 1 BOX SECTION (DESIGN EARTH COVER LESS THAN 2')
REINFORCEMENT NOTES:
1. Reinforcement bending dimensions are out-to-out.
2. See General Notes 4, 5 and 6 on Sheet 2.
3. See Tables 1 thru 16 for dimensions M, R, S, Th, Tt and Tw.
4. Dimension "A" is determined by the Manufacturer in accordance with
the requirements of Detail "B" on Sheets 1 and 7.
LAST =| DESCRIPTION:
revision |G FDOTiS Fr 2027-28 STANDARD PRECAST CONCRETE BOX CULVERTS o T
07/01/13 |3 —=—> STANDARD PLANS 400-292| 14 of 14
[va
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¢ Bearing

Pad

4" Elastomer Cover

PLAN

Layer (Typ.)

3 ~ 10 gage
Steel Plates

See Detail "C"

oy
&

29/ 1
175

(Typ.) ‘

" Elastomer

L 15" Internal Elastomer
Layer (Typ.) (2 layers

Cover (Typ.)
L or W

required)

TYPICAL SECTION TYPE D, E & AA PAD

4" Elastomer Cover

Layer (Typ.)

4 ~ 10 gage
Steel Plates

See Detail "C"

29/]6”

oy
&

(Typ.) ‘

4" Elastomer

L 15" Internal Elastomer

Cover (Typ.)
L or W

Layer (Typ.) (3 layers
required)

TYPICAL SECTION TYPE F, G & AB PAD

" Elastomer Cover

Layer (Typ.)

5 ~ 10 gage
Steel Plates

See Detail "C"

R

33/]6“

N \ B

(Typ.) ‘

Y

" Elastomer

L 15" Internal Elastomer

Cover (Typ.)
L orWw

Layer (Typ.) (4 layers
required)

TYPICAL SECTION TYPE H PAD

" Elastomer Cover

Layer (Typ.)

6 ~ 10 gage
Steel Plates

MSee Detail "C"

Q

27
2

N gl

oM

(Typ.) ‘

AN

4" Elastomer

L 15" Internal Elastomer

Cover (Typ.)
LorWw

Layer (Typ.) (5 layers
required)

TYPICAL SECTION TYPE J & K PAD

Bottom Flange of

Prestressed Beam —; ] N *BEVELED
& Min. FIBs| 3 W 3 |FIB's Face of Bent BEAM | BEARING PAD | BEARING PLATE
(Typ.) | TYPE 11| 2 S | TYPE 11 (or Pier Cap S— TYPE DIMENSIONS DIMENSIONS
‘ (See Note 1) L w ¢ b
e ¢ Bearing and b 8" 2-8" r-o0" | 3-0
} 9007/ | /@ Bearing Pad (6=110psi)
\ E
. | B B B L . 10" g 1'-0" 3.0
|~ | (G=110psi) E
T | \ T F <
' X 10" o_gn 1'-0" 3.0
Composite L fffffffff o | (G=110psi) @
Elastomeric _J G -
Bearing Pad (G=150psi) E( 10 2'-8 1'-0 3'-0
215" (With End Diaphragm, Typ. Index 450-511) ‘1 H %
. ‘ . 10" o_gn 1'-0" 3_0n
# 4" (Without End Diaphragm, Typ. Index 450-512) ¢ Beam & ¢ Bearm_cz Pad (G=150psi) T
T Al Al
J
PARTIAL PLAN (Beam & Bearing Skew = 0°) (6=150psi) A DA T M
Bottom Flange of R K . 1-0" 8" 1-1%" 30"
Prestressed Beam ! Face of Bent (G=150psi)
4" Min. (Typ.) / or Pier Cap AA o= 10" Y o g
] (G=110psi) T w
e T T T TTTTT T T T T AB 2= | L, P T
i - - _
7[% (6G=150psi) <=
9o~ [0 |
|Beam & Bearmg o \ ¢ Bearing and * Work this sheet with the appropriate type Bearing
| Skew > 0° \ ¢ Bearing Pad Plate Detail (See Bearing Plate Data Table) and
~ }* - | T - — - Vari - BEARING PAD DATA TABLE in the Structures Plans.
L | \ ! arres L See TABLE OF BEAM VARIABLES and BEARING
| ! } PLATE DATA TABLE in the Structures Plans for
R ;77 fffffff - ———— T locations where beveled bearing plates are required.
Composite sk : "
) Beam ) Offset to End of Beam is reduced to 2" for Type K
Elastomeric ] € \7/ =~ ¢ Bearing Pad 215" (With End Diaphragm) Pad.
Bearing Pad w 4" (Without End Diaphragm)
N N ‘ %6”
\ \ T ]/u =
PARTIAL PLAN (Beam & Bearing Skew > 0°) (Use Index 450-511) g NS
\ =
Bottom Flange of ¢ Beam & Face of Bent )
Prestressed Beam ¢ Bearing Pad /or Pier Cap DETAIL "C"

Beam
Skew > 0°

| 4" Min. (Skew < 15°)
2" Min. (SkeW = 15°)

/

BEARING PAD NOTES:

1. Neoprene in Type D, E, F & AA bearing pads shall have a shear modulus (G) of
110 psi. Neoprene in Type G, H, J, K & AB bearing pads shall have a shear

Composite )
modulus (G) of 150 psi.

Elastomeric

Bearmg Pad

Steel Plates in bearing pads shall conform to ASTM A1011 Grade 36, Type 1.

See Bearing Pad Data Table in Structures Plans for quantities of Type D, E, F,
G, H, J, K, AA and/or AB Bearing Pads.

N
Al

PARTIAL PLAN WITH SQUARED END BEAM (Use Index 450-512)

(Beam Skew > 0°;

Bearing Skew = 0°)

LAST
REVISION

07/01/15

REVISION

DESCRIPTION:

FDOT\)

FY 2027-28
STANDARD PLANS

INDEX

400-510

SHEET

lof1l

COMPOSITE ELASTOMERIC BEARING PADS -
PRESTRESSED FLORIDA-I & AASHTO TYPE IT BEAM
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HOOK DETAILS
£ ¢ c D E c ¢ D E | Detailing Dim.  Hook | Detailing Dim.
‘ c | ARC = B 5 F AorG
‘ B ‘ ’_i_‘ X/\7 n " A
S 6 | — E T ooy e
I | _|D E «——JE ° < 45
No. of Laps = N « Q TEkm Q | Q ° <Q(
TYPE 1 TYPE 2 TYPE 3 — LB_J 180° 90°
) TYPE 4 TYPE 5 TYPE 6 TYPE 7 TYPE 8 TYPE 9 BAR D 180° HOOKS 90° HOOKS
@) %) a o 9 o O 9 H SIZE A OR G J A OR G
o
] @; N\ @?\% //\g’\’ f j@ is 17) if N #3 2% 5" 3" 6"
5 5 #4 3 6" 4 g
- ’J L—BJ L—JB LLJ #5 33" 7" 5" 10"
I/ M " A
TYPE 10 TYPE 11 TYPE 12 TYPE 13 TYPE 14 TYPE 15 #6 | 4% 8 6 -0
B c F Number of Beams or #7 5" 1o 7" r-2
B C ‘ B C F ‘ \ a r—" TYPE 16 Walls = N #8 6" 171" 8" 1'-4"
A ‘ Q ‘ ) Number of D's = N-1 T — — —
A G \’EI\ ‘ a ¥E alf Cl/'(‘/@ Number of B's = 2N-2 #9 9% -3 117 -7
< ( ) L B Number of C's = N- 3/ " n g1 " 7
IE w IL| T w 45° Typical #10 10% 1'-5 I'-14 1I'-10
N W #11 12" 77" ],_23/“ 20"
B B J 7
L_FJ r F R=C #14 ]8]/477 3" ]1_93/47: 7"
TYPE 17 TYPE 18 TYPE 19 TYPE 20 TYPE 21 #18 24" 3'-0" 2'-41" 3-5"
£ TYPE 22 TYPE 23 TYPE 24 STYLE 1 3
C ¢ . N
B H J = C Sls
o | - M o L — . 2 <
w B _ D ¢ T i N
A ‘ Q Q @o - 1 ) N
Q ) w A \/ s
Q @ 8o} @ . .
i I " b W \/T i S Threads E £
c D B D D Q &)
jI $£L D ‘ c ‘ ¢ L—J Style 6 = No Hook > .
o w < <
B TYPE 26 TYPE 27 TYPE 28 TYPE 29 TYPE 30 TYPE 31 TYPE 32 TYPE 33 = T:u
T o
TYPE 25 £ D Q Q
«——‘ B nina Spiral [ ¢ = Pitch ) B .
B B 0 B = Overall Height 135
‘ B ‘ STIRRUPS (TIES SIMILAR)
Q ‘ ‘ N = Total number of closed turns at
J O - - Top and Bottom of columns STIRRUP & TIE HOOK DIMENSIONS
O — 1 //(“ 6)\\ Splices may be accomplished by lapping 90° HOOKS 135° HOOKS
Q o D BAR
E 1.5 turns. Cost of Channel Spacers and SIZE D A G *
B D Outside Core Splices shall be included in the Contract Aor G or H
36 Diameter Unit Price for Reinf. Steel (Substructure) #3 | 15" 4" 4" 214"
TYPE 35 TYPE L
TYPE 34 TYPE 37 TYPE 38 TYPE 39 #4 o 2l 4l EX
#5 2]/2,. 6" 51/2,, 3%“
B #6 41/2,, 1-0" 8" 4]/2”
#7 5%,, 7_o" 9" 5%”
F B _C B D B E B ‘ D ‘ . F K y B 48 | 6 T 1075 e
e 1 - £ ‘ -— ‘ H STYLE 4 5
m,M ‘ c B 5k . " STYLE 6 = NO HOOK
Number of Beams or Walls = N ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ al al * Dimension is approximate.
Number of D's = N- J| /] |J J J J Hook Styles Detailed on this sheet are for
Number of B's = 2N-1 ‘ AY AN AN Q ‘ ‘ Hlustration onl
Number of C's = N-1 No. of Laps = N B ‘ C ‘ B ustration Only.
45° Typical Actual Hook Style for any particular bar will be
TYPE 40 TYPE 41 TYPE 42 TYPE 43 shown under A or G Heading on REINFORCING
BAR LIST sheet(s) in Structures Plans.
All Dimensions are out-to-out.
NOTE: For Bar Dimensions See REINFORCING BAR LIST Sheet(s) in Structures Plans.
=| DESCRIPTION:
RELV/;L;'TON S FY 2027-28 INDEX SHEET
9 FDOT{S BAR BENDING DETAILS (STEEL)
11/01/24 |3 = STANDARD PLANS 415-001 1of1
o<
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HOOK DETAILS

C
,_Detailing Dim. | , Hook | Detailing Dim. |
Al Aor G
\ c | ARC = B —
| B ‘ B G Q @) Q — |__0
. d
© @ - 4 S
No. of Laps = N Cili B B <
180° 90°
TYPE 1 TYPE 2 TYPE 3 TYPE 4 TYPE 10 TYPE 11 - HOOK 90° HOOKS
BAR D 180° HOOKS
SIZE A OR G J A OR G
\/\a‘f C/‘/AC/ #3 2]/4u X 3 6"
A © #4 3 6" 4 g
o e Q ¢ o ] Q ( #5 33/4,, 7 X 10"
o g N - " " " Y
; N\ @?\ /<'N / {} / i 5 o R=C| 4 #6 4 8 6 -0
1/ " " I o
B 5 B 5 #7 54 10 7 1'-2
TYPE 17 TYPE 23 #8 6" 11" g 1—4"
TYPE 12 TYPE 13 TYPE 14 TYPE 15 STYLE 1 3
’—L—‘ Spiral
- NOTES
<B/j Q GENERAL
| All dimensions are out-to-out.
R=C Outside Core For Bar dimensions See REINFORCING BAR LIST Sheet(s)
Diameter — B in Structures Plans.
TYPE 24 TYPE 39
SPIRALS (TYPE 39 BARS)
SINGLE BAR BENDING DETAILS C = Pitch
B = Overall Height
N = Total number of closed turns at
Top and Bottom of columns
Spirals = 1.5 turns
Include spiral splice in Contract Unit Price
for FRP Reinforcing.
HOOKS
All Dimensions are approximate.
Hook Styles Detailed on this sheet are for Illustration Only.
Actual Hook Style for any particular bar will be shown under
A or G Heading on REINFORCING BAR LIST sheet(s) in
Structures Plans.
LAST =| DESCRIPTION:
revision |G FDOT{S FY 2027-28 BAR BENDING DETAILS (FRP " T
2 ( )
11/01/24 |3 = STANDARD PLANS 415-010 1of1
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Front Face of
Backwall or

¢ Pier or Bent —7 J
i 7 !

0=90°

@Beamjil
/

K1
// —~—@ Bearing

5o

¢ Bearing —=

K2

/

—~— Front Face of
Backwall or
¢ Pier or Bent

.

L

L |

I I N

|
\
\— Edge of Flange

Direction of Stationing gy
END 2

END 1
CASE 1

5,,
.

Clip Top Flange

Dim. L

to match skew
at Backwall only
(Typ.)

(Standard Orientation for New Construction)

\,ﬁ@

Bearing

Chamfer Acute Corners of Top & Bottom

Flange for @ < 75° (Typ.)

Ne]

0 < 90°

¢ Beam J

Front Face of
Backwall or
¢ Pier or Bent

%2 )[ FEdge of Flange
R AN

N Front Face of
\/ Backwall or
¢ Pier or Bent

Direction of Stationing yy

END 1

Front Face of
Backwall or

¢ Pier or Bent \>/

¢ Beam
RS

0 < 90°———

CASE 2

(Special Orientation for Widenings)

/%/L ¢ Bearing
e ¢ Bearing

¢ Bearing

END 2

v

=

Dim. L

CONDITION 1
(Dim P = 0.0)

pim. L

—

LA WN

10.

11.

12.

13.

BEAM NOTES

Work this Index with the Florida-I Beam Standard Details (Index 450-036 thru 450-096) and
the Table of Beam Variables in Structures Plans.

All bar bend dimensions are out-to-out.

Concrete cover: 2 inches minimum.

Stress Strands N to 10 kips each.

Place one (1) Bar 5K or 5Z at each location. Alternate the direction of the ends for each bar
(see "ELEVATION AT END OF BEAM" in Standard Details.

Tie Bars 5K and 5Z to the fully bonded strands in the bottom or center row (see “STRAND
PATTERN" on the Table of Beam Variables sheet in Structures Plans).

A. At the Contractor's option, the length of the bottom legs of Bars 5K and 5Z may be
extended to facilitate tying to the exterior strands.

B. For deformed WWR, supplemental transverse #4 bars are permitted to support Pieces
K & S under the cross wires on the bottom row of strands.

Place Bars 3C1, 3D1 and 4M1 in beam END 1, and Bars 3C2, 3D2 and 4M2 in beam END 2.
END 1 and END 2 are shown on the Standard Details “ELEVATION".

For Beams with vertically beveled end conditions: Place first row of Bars 3C1, 3C2, 3DI,
3D2, 5K, 5Y and 5Z parallel to the end of the beam. Progressively rotate remaining bars
within the limits of Bars 5Z until vertical by adjusting the spacing at the top of beam up
to a maximum of 1". For deformed WWR, cut top cross wire and rotate bars as required or
reduce end cover at top of the beam to 1" minimum.

For beams with skewed end conditions:

A. Place end reinforcement parallel to the skewed end of the beam. End reinforcement
is defined as Bars 3C1, 3C2, 3D1, 3D2, 5K, 4M1, 4M2, 5Y and 5Z placed within the
limits of the spacing for Bars 3C in “ELEVATION AT END OF BEAM".

B. Beyond the limits of the spacing for Bars 3C, place Bars 3D3, 5K and 4M3
perpendicular to the longitudinal axis of the beam. Fan Bars as needed to avoid
overlapping bars at the transition to Bars 3D3 and 4M3, and field cut to maintain
minimum cover. Provide additional Bars 4M1, 4M2, 3D1 and 3D2 as required; additional
bars are not included in the “BILL OF REINFORCING STEEL". For placement locations see
Skewed Beam End Details for Widening Existing Bridges.

C. Adjust the dimensions of Bars 3C1, 3C2, 3D1, 3D2, 4M1 and 4M2 as shown on the Bending
Diagram.

D. WWR is not permitted for end reinforcement Bars 3D1, 3D2, 4M1 and 4M2; use bar reinforcement.

Contractor Options:

A Deformed WWR may be used in lieu of Bars 3D, 5K, 4M, and 5Z as shown on the Standard
Details; except at skewed ends (see Note 9).

B. Bars 3D1, 3D2 and 3D3 may be fabricated as a single bar with a 1'-0" minimum lap splice
of the top legs, or the length of the bottom legs may be extended to facilitate tying to the
exterior strands.

Embedment of Safety Line Anchorage Devices are permitted in the top flange to accommodate fall
protection systems. See shop drawings for details and spacing of any required anchorage devices.
For beams with ends that will not be permanently encased in concrete diaphragms, cut wedges and
recess Prestressing strands at the end of the beam without damaging the surrounding concrete. See
"STRAND CUTTING AND PROTECTING DETAIL" on Sheet 2. Protect end of wedged recessed strands in
accordance with Specification Section 450.

Holes in the beam web for temporary bracing or shipping devices must be formed prior to casting.
Fill holes not meeting all the following criteria in accordance with Specification Section 450.

The superstructure environmental classification is slightly or moderately aggressive

Clear cover to adjacent steel reinforcing is 1"or greater

Hole inside diameter is 2" maximum

Non-metallic, non-water absorbing forming materials such as PVC,

may be left in place permanently.

TOm>

s .
4 \—Ec/ge of Flange /x Front Face of
Chamfer Acute Corners of Top & Bottom Backwall or
Flange for @ < 75° (Typ.) & Pier or Bent
Direction of Stationing yy
END 1 END 2
CASE 3
(Special Orientation for Widenings) CONDITION 3
SCHEMATIC PLAN VIEWS AT BEAM ENDS SCHEMATIC END ELEVATIONS OF BEAMS
(Showing Vertical Bevel of Beam End)
LAST =[ DESCRIPTION:
REVISION |2 FDOﬁ FY 2027-28 FLORIDA-I BEAM INDEX SHEET
11/01/21 (3 —=—> STANDARD PLANS - TYPICAL DETAILS & NOTES 450-010 10f 2
o<
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Bars 5K spaced perpendicular
to end of beam @ 3%"
Skewed Bars 5Z, 4M1 or
4M2 placed with Bars 5K *

Bars 5K spaced along ¢ Beam
@ 3" Bars 4M1 or 4M2 placed
with alternate Bars 5K *

Rotate and flare Bars 4M1 or 4

additional Bar 4M1 or 4M2 equa

along end of bars. Clip to main

M2 and
Ily as

required to maintain a 1'-0" = Max. spacing

tain cover.

6" Chamfer

Bars 5Z (shown
dotted, Typ.) ——

* For number of Bars, spacing and
placement details see Index 450-036
thru 450-096. See Sheet 1 for Conventional
Reinforcement, Sheet 2 for WWR.

Bars 5K spaced perpendicular
to end of beam @ 3U". Skewed
Bars 5Z, 3D1 or 3D2, 3C1 or
3C2 placed with Bars 5K *

Ba

rs 4M3

—— Bars 5K (Typ.)

T@ Beam

Bars 4M1 or 4M2

WWR not permitted for Bars 4M1

1 ~ Additional Bar 4M
(shown dashed)

\Begin WWR Option when

or 4M2 in this area, for skewed beam ends

PARTIAL PLAN VIEW (SHOWING TOP FLANGE)
(End 1 Shown, End 2 Similar)
(Bars 5A, 5Y & Strands N not shown for clarity)

Bars 5K spaced along ¢ Beam @
3". Bars 3D1 or 3D2, 3CI or 3C2
placed with alternate Bars 5K *

1 ~ Additional Bar 3D1 or 3D2

Bars 3C1 or 3C2 7\

last Bar 3D1 or 3D2 and first

or 4M2

applicable,

Pieces M-3 & 5-1, see Sheet 2 of
Index 450-036 thru 450-

096

for Skews < 10° or

2 ~ Additional Bars 3D1 or 3D2 for Skews > 10°
(shown dashed) rotate and space equally between

Bar 3D3 as shown

\\ .

\ 0
oo NENRNANUREN T T I
\\\\ NS \\\ \\\

NN

Bars 3D1 or 3D2 (Pairs)

dotted, Typ.) —

NN

\\\\

Q
N\
N
=

z

N

— Bars 5K (Typ.)

| \?Beam

Al

WWR not permitted for Bars

" Begin WWR 0ptio

applicable, Piece

3C1, 3C2, 3D1 or 3D2 in this area, for skewed beam ends

Bars 3D3 (Pairs)

n when
s D-3

& S-1, see Sheet 2 of

Index 521-036 thru 521-096

PARTIAL SECTION THRU WEB (SHOWING BOTTOM FLANGE)
(END 1 Shown, END 2 Similar)
(Bars 5Y, Strands, and Embedded Bearing Plate "A" not shown for clarity)

SKEWED BEAM END DETAILS FOR WIDENING EXISTING BRIDGES

— FIB

Epoxy Coating
(M6" minimum thickness)

(See Note 12,
End of
(Beam
N

Sheet 1)
\

\— FIB

| — Strand Recess
(formed by cutting
or grinding)

Strand

(Florida-I 36 Beam shown, others similar)

R SR HENAN
%' win
) ,

restressing

(size varies) /

i

TYPICAL SECTION

SHOWING CUT STRAND RECESS LIMITS

+— Recessed
Strand

N
Al

TYPICAL SECTION
AFTER PROTECTING

STRAND CUTTING AND PROTECTING DETAIL

LAST DESCRIPTION:

REVISION
11/01/19

REVISION

FDOT\)

FY 2027-28
STANDARD PLANS

FLORIDA-I

BEAM

- TYPICAL DETAILS & NOTES

INDEX

450-010

SHEET

2o0f 2
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