Existing Box Culvert
(If Applicable)

Filter Fabric (full
length at exterior
longitudinal joint)

‘n. S
“w.‘ Filter Fabric
Ty (full exterior
T wrap)
Optional Lap
(2'=-0" Min.)—
1'=0" Min.
Bedding
Material
6" Min.

See Section B-B
Longitudinal Joint
(Type B Boxes only)

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

Remove & replace
2'-0" section of
existing box, headwall

& toe slab Exterior Wall/Slab

C-I-P Transition
Existing
Box Culvert

New Precast Box
Culvert Extension

Dimensions of inner
opening in new and
existing box are equal

DETAIL E
PICTORIAL VIEW OF EXTERIOR
WALL/SLAB TRANSITION

el 3
F 072 o) >
Wt y9? (¥F =
\/.\ﬂ@ ('\C L\‘e(\op
?Ob w0 =
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N
NO\\ L NP
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W P

C-I-P Exterior Wall/Slab Transition (see Detail E)
Precast Box Culvert Sections (Typ.)

/Q{Q’*O” (Min.)

Section C-C, C—I-P
Headwall Connection
to Precast Box Culvert

Box lengths range
from 4'-0" to 16'-0"

See Section A-A
Precast Joint
Connection

C—I1-P Wingwall as per
details shown in plans

s

/ 15" V=Groove

)
N
5‘(\0 O(\d
10 5
ﬁgei\ o;‘f(\qwo\\
e !

PERMITTED PRECAST ALTERNATE BOX SECTIONS

TYPE |DESCRIPTION SINGLE BARREL MULTIPLE BARRELS DESIGN NOTES

Single Cell Index No. 292

A Monolithic D C] or
(Four Sided) Contractor Design

T lab

Single Cell | Three :tw [ section = 7

B Two—Piece |pottom Contractor Design

section —mi

(Four Sided)

L

Multicell
C Monolithic

Contractor Design

LRI

IR

K

LU

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

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

- 6" Chamfer
(Typ.)

GENERAL NOTES:

1. Specifications:

General’
FDOT Standard Specifications for Road and Bridge Construction,
Section 410 (current edition, and supplements thereto).

Concrete (Precast):
Class III or Class II Modified (5,000 psi) for slightly aggressive
environments.
Class 1V (5,500 psi) for moderately to extremely aggressive
environments.

Concrete (Cast—In—PFlace):
Class II (3,400 psi) for slightly aggressive environments.
Class 1V (5,500 psi) for moderately to extremely aggressive
environments.

Reinforcing Steel:
ASTM A615 Grade 60 deformed bar unless otherwise noted,
with a minimum clearance of 2" for slightly and moderately
aggressive environments or 3" for extremely aggressive
environments, unless otherwise shown. Equal area substitution
of welded wire (WWR) reinforcement is permitted.

2. Work this Index with the Cast—In—-Place Concrete Box Culvert
Details and Data Tables shown in the plans, Index No. 289 and
the Precast Concrete Box Culverts shown in the shop drawings.

3. All joints between precast sections must be tongue & groove
with joint sealant. Joints between cast—in—-place & precast
sections shallhave longitudinal reinforcing extending from top,
bottom & both side slabs of the precast box tied to the
cast—in—place reinforcement. Single barrelculverts may have
precast headwalls cast integrally with the end segment
when approved by the Engineer.

4. Extension of existing multiple barrelbox culverts with multjple
single cellprecast box culverts is not permitted unless approved
by the District Structures Engineer. Full transition details must
be shown in the shop drawings when approved.

5. Culverts larger than the specified size may be substituted
with no additional payment to the Contractor. Substitution must
be approved by the Engineer, minimum earth cover and invert
elevations shown in the Contract Documents must be maintained.

INSTRUCTIONS TO DESIGNER:

| |
| |
| 1. Show Differential Settlement (AY) and Effective Length (L) |
| for single curvature deflection in the Contract Plans where |
| significant long—term settlement is anticipated. |
!_ See Sheet 5 of 5 for details. J'
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Min. Tongue length
to 15° bevel)

N

ig

" Min. cover
‘ (Typ.)
Joint Sealant

1" Min.
inside at joint

cover

See Section A-A

3" Min. Tongue length

N [

3" Min. Tongue length 3"
(8° to 15° bevel) 15" Min. cover outside, (8°
Filter \ o 1" Min. cover inside at joint Filter
Fabric ] 1" Min. cover Fabric
, 154" Min., | (Typ.) 2" Cover ,
Outside Foce\‘ 27 Max. _L L Joint Sealant (Typ.) Outside Face\‘
3" Min. <
~ — = v v v v R 7
— ‘ ~
2// c 7h 1h
S5 14" Min., ‘ 47x4" ~ W4.0xW4.0 2" Cover
P 2" Max. 1" Min._cover WWR (Min. 10" Wide “(Typ.)
15" Min. cover outside ™ & 3 Cross wires) X

& 1" Min. cover inside at joint

Direction

1" Min. cover

3" Max.

Final joint gap as per

inside at joint

|
1" Min. cover

3" Max.

14" Min.
37 2" Max.
Min.

1y

. for reinforcing (8° to 15° bevel)
2" Cover cover requirements
(Typ-) N\

. o o x . . 3" Min.
g = _ 1
S —
: - 3" Min. -
0 -

v v v v 3" Min.

Provide WWR or extend
reinforcing into tongue
(See Section A-A)

N

Joint Sealant

ALTERNATE BOTTOM SLAB TRANSVERSE JOINT

of Flow sealant manufacturer’s Direction Final joint gap_as_per
recommendations of Flow sealant manufacturer's
recommendations
. SECTIUN_ A-A ‘ SECTION A-A
(2" Cover — Thin Wall Detail) (2" Cover — Thick Wall Detail)

3" Min. Tongue length

3" Min. Tongque length

TYPICAL SECTION
(DOUBLE-SIDED TONGUE & GROOVE JOINT)
(Allreinforcing not shown for clarity)

NOTE:
Bottom Slab Joints in Type B Boxes may
be single tongue & groove joints as shown
in Section A=A when the Top Slab Joints
are oriented as shown in Schematic A.

[ Top Slab

[

(8° to 15° bevel) 2" Min. cover outside, (8% to 15° bevel) 1" Min. cover Direction of Top Slab Placement
. 1" Min. cover inside at joint . inside at joint S
Filter R Filter Ty
Fabric . 11" Min. cover Fabric 1" Min. cover
. 1y min., |1 1 Typ) 3" Cover . (Typ-) 3" Cover
Outside Face \ 27 Max. _L U Joint Sealant (Typ.) Outside Face \‘ Joint Sealant (Typ.)
Min. 1" CI. L0 Mi ! [
344" Min. S ‘
a a a a . . - - < - - - - N . . . KS
oy = P \ ™S ) v = ; i S
I N ® ———|— | ——— R
1— | - Direction of Flow
3" Cover 15" Min., | ‘ ‘ 44" ~ W4.0xW4.0 — T
(Typ.) ST Max. 1 Min. cover WWR (Min. 10" Wide 3" Cover 4%” 15 Min. ‘
2" Min. cover outside T & 3 Cross wires) x (Typ.) Min. 2" Max. 1" Min. cover

1" Min. cover inside at joint

_J 3" Max.

1" Min. cover

r

__— Direction of Bottom Section Placement

Bottom Slab

SCHEMATIC A
TYPE B BOX SECTION PLACEMENT

Directi ’J Final joint gap as per inside at joint ,‘M
LIrection e—. sealant manufacturer's ’J Final joint
of Flow recommendations Direction —_ s/eﬁ;/o/noz‘mmgnaupfacftuf:;’s
of Flow recommendations
(3" Cover ~ Thin Wl Detail) , . SECTION A-A .
(3" Cover — Thick Wall Detail)
X At the Contractor's option when the box culvert
reinforcing utilizes WWR, extend wall and slab
reinforcing into the joint and bend to maintain
cover in lieu of 4''x4'" ~ W4.0xW4.0 WWR at joint.
Transverse wire in tongue may be cut at corners
of box to allow bending of the WWR.
PRECAST SEGMENT TO SEGMENT TONGUE & GROOVE TRANSVERSE JOINTS

FOR SINGLE TONGUE & GROOVE JOINTS

TWO-PIECE PRECAST SEGMENT
ADDITIONAL JOINT DETAILS
(TYPE B BOX)
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Blhw (Index No. 289)

D1y o
Chamfer

(Typ.)\/ ‘ _
[ (e

Min.

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

PN
™

N
Line with Filter Fabric
with 1'=0" overlap (Min.)

Circumferential top
M slab reinforcing

I

NN
<

<o
o

|~ Longitudinal top
slab reinforcing

Hihw (Index No. 289)

A
(!

X
6" x 6" N
Chamfer —| k'<

PE

Field bend & trim bottom
bar extension as shown
to maintain cover —— |

Face of Wingwall
or Headwall ——]

Face of

FPrecast E£nd
Segment —— ]

K Top slab

C—I-P reinforcing
or extension of
precast reinforcing

— Mechanical couplers or 1'=-6" bar
extension.
dowels with 1'-0" embedment and

(#4 Bar adhesive bonded

N

N

C—[-P End Section

Precast Box Culvert

(As per Plans)
SECTION C-C

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

Face of C—-I-P

N

N

Face of Precast
End Segment &
Construction Jofna

Wingwall/Headwall —]

1'=0" Min. spacing permitted)

1'=-0" Min.
(Filter Fabric)
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 Filter Type D=3 Filter
Fabric (full length Fabric (full length #4 Stirrups @
of horizontal joint) /Top Slab of horizontal joint) []’*O” Max. spacing
1" Min. _ | . 5!
ol AR - - § I NI = § ﬁ
\(\ . . B B S, - . %
— % ; ©
251 Joint IR T 0
(Non—Shrink §§ § N b [yp. Cover 5 Joint O ‘ Typ. Cover &
Grout) AN | 2" ¢cl (Non=Shrink <
Oy N (Typ. @ joint) Grout)
RN ST . d 2" Yy
e ‘ Min. ) . 2" Varies ¥ * iz
N Bend bottom reinforcing TSRV
*7 o — Varies XX as required to maintain (5)2" Min.) #4 STIRRUP
\ (4" Min.) cover at joint Ll BEND DIAGRAM
SECTION B-B SECTION B-B

TOP SLAB TO WALL JOINT
(KEYED JOINT)

TOP SLAB TO WALL JOINT
(HAUNCHED JOINT)

XX provide adequate width
to satisfy shear strength
requirements at joint

TYPE B BOX LONGITUDINAL JOINTS

/Mechomfca/coup/ers or 1'=6" Min. bar

Dowelin Outer Longitudinal Reinforcing
when there is a single mat of Existing
Reinforcing Steel otherwise splice 1'-6"
as shown for inside wall/slab reinforcing

1'"" Min. Mechanical couplers or 2'-0"

Equivalent reinforcing
to C-I-P design
shown in plans

extension of precast box reinforcing

Inside Face
2" MG/ of Wall/Slab

Longitudinal reinforcing

\\\}j . LA L/ . /. 3,
m | Field bend = .

Filter Fabric wrapped

Splice Length 1'-6"

around construction joint

as required

\\ Outside Face

of Wall/Slab

Face of existing

Filter Fabric wrapped

1'-6" extension (Fulllength bar extension or
F x5 iz adhesive bonded dowelbars with
Chamfer L =5~ Min. Lap T 1'=0" embedment permitted)
\ Splice (when req'd.) P
1
N 4
- . @
o Vi
E% 28 \ —— Thickness of C-I-P
S \\ bottom slab in plans (Tb)
=
é “ & ‘ Longitudinal bottom slab reinforcing
S C/'rcumfere‘rzt/a/ bottom slab reinforcing
o Bottom slab C-I-P reinforcing or _
extension of precast reinforcing S 0
* 2= g
B | = Cutoff wallreinforcing (Typ.) = 5 £
L - ; ; s O
T S éé (See C-I-P design in plans) 3 1 §
5 A
Blew (Index No. 289)
C-I-FP End Section Precast Box Culvert

(As per Plans)
SECTION D-D

C-I-P TOE SLAB & CUTOFF WALL DETAILS

AND CONNECTION TO PRECAST

X Provide additional 6" depth of
cutoff wall at no additional cost.

BOX

2i_Qr N J headwall or wingwall around construction joint

Existing Box

-

New Precast

Cast—-In—Place (C—I-P) Transition

Culvert to remain

4'=0" (Typ.) Box Culvert
SECTION EF—F Section of Existing Box Culvert to be removed and replaced.
EXTERIOR WALL/SLAB TRANSITION DETAIL FOR PRECAST EXTENSION
2010 FDOT Design Standards re2st | sheet No.
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Inside vertical wall
reinforcing (See C—I-P
design in plans)

1'=0" Min.
embedment j

Gap (between single cell

units, see Sheet 1)

Tw

"

Optional >
Mechanical " —— Embedded @
Rebar splice End (1'=0" Min.) |
B ———Thread length per o3
manufacturer for a|o
mechanical splice i
—— For 2" Cover:
Blhw - 5" (Index No. 289) ?
x 0|l p
For 3" Cover: D%LE S
= Blhw - 6" (Index No. 289) |
Q E o
g S g g
I3
O Q S("j
#4 BAR END CAP ANCHUR
BAR BEND DIAGRAM
C—I-P Wing

Blhw (Index No. 289)

Top of Headwall
(See Section C-C)

Precast End

Wall

(As per Plans)

#4 Bar End Cap Anchors
or extend outside wall
reinforcing & field bend

6"

6"

2 x Tw+Gap

6" Chamfer
G I

4"+

_1'-0" Min.

= Embedmeﬂt_EEi_Tﬂ
=S — - =——— ]

Mechanical couplers = #4 Bar

or adhesive bonded End Cap

dowel or inside ; Anchors
9 longitudinal bar (Typ.)

extension with

90° hook (Typ.); =1

Inside vertical
wall reinforcing
(See C-I-P

design in plans)

extensions @ 1'-0" Max. spacing

End Cap Anchors or wallreinforcing

3" Cl.
@ Bot
Rl
l ©
““““ 1 SR 7\
| 6"
—————————————————————— I o —— —— — — — — — — —
a |
Z/'e/d tcut ve.rtt/c.c/ : :‘~67ij Cutoff
ars to maintain
| | Wall (See ‘
clearance | | Section D-D) /
I N

Precast Box Culvert C—-1-P Box Culvert

" End (As per Plans)

SECTION F-F

L)

B

SECTION H-H

Construction
Joint permitted

Top of
/Headwa//
|

5" V=Groove at
(@ Construction Joint CI

Construction
Joint permitted

r———————-

6'" Chamfer
(Typ.)

\
Top of Precast

End Segment

/

C IPrecast

Haunch
(Typ.)

Match inside edge
of Precast Box (Typ.) ——=

| Inside vertical wall

reinforcing (See C—I-FP
design in plans)

Provide concrete
transition to
haunch at inlet

8" Leg

of box culvert (Typ.)i |

(Typ.)

||
&

||
&

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

Bottom of
/Cufoff Wall

VIEW G-G

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

L[~£nd of Precast
Box Culvert &
back of Headwall L =t—Diagonal Bars 3.

Varies \
T Face of Cutoff

Wall& Toe Slab

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

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

10"
Min.
(Typ.

Additional outside
vertical reinforcing—

(Typ.)

Filter

F abr/'c\L . -

——

l=— Additional inside
vertical reinforcing

PIPE BLOCKOUT NOTES:
1. Cut box culvert reinforcement as required
to maintain 2" cover.
2. 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.
4. See Drainage Plans for size, placement,
and invert elevation.

[~ Additional horizontal
reinforcing (Typ.)

SECTION I-I
(Showing additional blockout reinforcing only)

Provide 50% of vertical reinforcing

cut by blockout on each side of ‘
pipe at each face (Typ.) \ ‘

~— (¢ Concrete Pipe

D il.— D
(Max.) | I (Max.)
|
|

Additional outside —
vertical reinforcing —

+— Additional inside

vertical reinforcing

— Construct grouted
pipe to structure

Longitudinal
reinforcing (Typ.) —

Ny

joint in accordance
with Index No. 201
Sheet 2

4 ~ Additional #4
Diagonal Bars between

wall reinforcing mats =

SN

Circumferential

——Edge of Precast
Blockout

— Pipe invert
elevation

reinforcing (Typ.) ———|

(See Note 4)

Additional horizontal

#4 Bars 3'-0" long
(Top & Bottom) (Typ.)

Half Section Half Section

Z

showing outside reinforcing | showing inside reinforcing

ELEVATION VIEW

PIPE BLOCKOUT DETAILS

CONCRETE BOX CULVERTS
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Construction joints

4" L Bars 4M @ 1'-0" spacing (Max.) . 4"
_ 1'—0" ‘ 7'—0" Ci]ﬁD 7'—0"
Bars 4M [ k 3" ClL. (Typ.)
F /miv .
| 7" Link
1 17 - 1 7 Sian
=T
!
:‘ ——Filter Fabric, 2'-0"
4 ; Min. overlaps
Dowel e
Bars 4L x T:
FU
Precast Box
Culvert (Typ.)
2" Non-Shrink Grout
4" Class NS Concrete

LINK SLAB TYPICAL SECTION
(Multiple Barrel Culvert shown, Single Barrel Culvert similar)

X  Installdowels 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.

qu Precast Box Joint (Outside face)

permitted at mid |

Bars 4M spacing 16" 1'-0" spacing (Max.)

span of precast
box segment (Symmetrical about ¢ Jt.) |
_ , | 7" Link Slab
Filter Fabric (Typ.)\,M__‘ ) /qBars aM
. . e .. . AN o
Bottom of [ ) 3" Cl. (Typ.)
C—I-P Link | I Il it Il I
Slab : i} i} i} A ; 17
|
7 I
Precast N T N ) 5 ;
c te B DowelBars 4L (Typ.) * recas
oncrete Box | i owel Bars vp Concrete Box
1'=0" spacing (Max.) 8" | DowelBars 4L spacing *

| (Symmetrical about ¢ Jt.)

VIEW J-J

DIFFERENTIAL SETTLEMENT

LINK SLAB NOTES:

BILL OF REINFORCING STEEL

)
1. Provide a Cast—In-Place Link Slab to ensure uniform MARK SIZE NO. REQD LENGTH
Jjoint opening of precast box culverts when the differential L 4 2 per Barrel/Ft. 1'=-3"
settlement shown in the plans exceeds the following limits, M 4 As reqd. As reqd.

except that a Link Slab is not required for differential

settlements less than V5" REINFORCING STEEL BENDING DIAGRAMS
2
760 x R x W
Where: 6" __Length as required_,
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.

BAR 4M

DOWEL BARS 4L

ESTIMATED LINK SLAB QUANTITIES

NOTES:
1. Allbar dimensions are out to out.

ITEM

2. Lap splice length for Bars 4M is 1'=4" minimum.

Class II or IV Concrete (Culvert)

Reinforcing Steel (Roadway.)

UNIT |QUANTITY
CY/SF 0.0216 |
Lb./SF 1.52 DESIGN NOTE:

1. Link Slab required when joint openings

NOTE: Estimated quantities are based the plan area of
precast box slabs, and are provided for information only.

No additional payment will be

from differential settlement exceed 14"
as determined in Link Slab Note 1.

made for Link Slabs where

these are required for the precast box culverts.

Long—-Term

Roadway
Embankment

Minimum 1'=6"
- earth cover at edge
Uniform of shoulder when

settlement Link Slab required
NSRS m——————————————————————————_h——w—e—a_e»\,y

Long—Term

Differential

Settlement

L (Effective Length along ¢ Box Culvert)

SCHEMATIC LONGITUDINAL SECTION (NEW CONSTRUCTION)

Roadway Embankment
——
_ - \
New Precast Box _ -~
‘ Culvert Extension ‘ Existing Box Culvert
/ =
R w -
~
" _ _ _ - _]
== = e e e e
Long—Term Differential
e e N T S N O I (O N
curvature
1 - —— \Top of existing
— /\Po/rzt of reverse curvature embankment slope
Long—Term Differential

Effective Length along ¢ box

Settlement with positive ‘
curvature (AY)

COUNTERMEASURES FOR PRECAST BOUX CULVERTS

SCHEMATIC LONGITUDINAL SECTION (WIDENING)
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