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Single Precast Reinforced Concrete
Box Culvert Standards

Index for Precast Culvert Standards:

General Notes:

Specifications:

1. The precast RCB culvert sections are designed for HL-93 live load and PRCB G1-20 Index & General Notes Design:
earth fills of varying heights. PRCB G2-20 Typical Culvert Barrel Details AASHTO LRFD Bridge Design Specifications, 8th Ed., Series of 2017.
2. Vertical earth pressure, EV=0.120 kcf. PRCB 6-20 Culvert Barrel Details, 6' Spans )
Horizontal earth pressure, EHmax = 0.060 kcf max, EHmin = 0.030 kcf. PRCB 8-20 Culvert Barrel Details, 8' Spans Construction: ) o
3. The precast RCB culvert sections are designed for class 2 exposure PRCB 10-20 Culvert Barrel Details, 10' Spans lowa Department of Transportation Standard Specifications for
conditions. PRCB 12-20 Culvert Barrel Details, 12' Spans Highway and Bridge Constrggtlon, current series, plus app_ll_cab_le
4.  The clear distance from face of concrete to near edge or end of reinforcing PRCB 14-20 Culvert Barrel Details, 14' Spans gene(arlnsﬁfﬁl%menhtc?l ?ipicmcnadtl%ns, IiDtlevlfrlo\E)irr?thal Specifications,
bar to be 1%" min. and 2" max. unless otherwise noted. PRCB 16-20 Culvert Barrel Details, 16' Spans upplemental specincations a pecial Frovisions
5. The reinforcement supplied for this structure shall be plain and/or PES 1-20-T1 ~ Type 1 End Section Details, Up to 7.5° Skews, 6" to 12" Spans, Sheet 1 of 2 Design Stresses:
deformed welded wire reinforcement (WWR) Fy = 65 ksi, and/or Grade 60 PES 2-20-T1 Type 1 End Section Details, Up to 7.5° Skews, 6' to 12' Spans, Sheet 2 of 2 - o ) ) ]
reinforcing steel in accordance with the standard specifications. The PES 3-20-T1 Type 1 End Section Details, Up to 7.5° Skews, 14' to 16' Spans, Sheet 1 of 2 DheSIgn stresses for the following mate.:cllalslare n iccordancg W't?
reinforcement areas are based on welded wire reinforcement. If reinforcing PES 4-20-T1 ~ Type 1 End Section Details, Up to 7.5° Skews, 14' to 16' Spans, Sheet 2 of 2 the AASHTO LRFD Bridge Design Specifications, 8th Ed., Series of 2017
) . . - PES 1-20-T3 T 3 End Secti Details. Up to 7.5° Sk 6 to 12' S Sheet 1 of 2 Bar reinforcement in accordance with AASHTO LRFD Section 5, Grade 60.
bars are substituted for welded wire reinforcement, the reinforcement ype nd >ection Detalls, Up to /. ews, 0 pans, shee 0 : ; . ; ;
X ! . S 2.20-T3 3 End Secti il ° gk 6 > 5 Sh 2 of 2 Welded wire reinforcement in accordance with AASHTO LRFD Section 5.
areas shall be increased by 8%. The barrel sections in these standards PE T Type 3 End Section Details, Up to 7.5 ews, 6' to 12' Spans, Sheet 2 o - - - \
. : X ! ; ; ° : : Concrete in accordance with AASHTO LRFD Section 5, f'c for barrel
were designed with plain WWR. Fy = 65 ksi. PES 3-20-T3 Type 3 End Section Details, Up to 7.5° Skews, 14' to 16' Spans, Sheet 1 of 2 ; ) .
: 9 P o Ty ) . . o , . sections as noted on culvert barrel detail standards, for end section
6. All dimensions are in feet and inches unless otherwise noted or shown. PES 4-20-T3 Type 3 End Section Details, Up to 7.5° Skews, 14' to 16' Spans, Sheet 2 of 2 i c = i
; : o o ' ' design f'c = 5 ksi.
7. Any of the following combinations of reinforcement may be used: PES 5-20-T3 Type 3 End Section Details, 7.5° to 45° Skews, 6' to 12' Spans, Sheet 1 of 2
a. 1 or 2 layers of welded wire reinforcement or PES 6-20-T3 Type 3 End Section Details, 7.5° to 45° Skews, 6' to 12' Spans, Sheet 2 of 2
b. 1 layer of welded wire reinforcement and 1 layer of reinforcement bars or PES 7-20-T3  Type 3 End Section Details, 7.5° to 45° Skews, 14" to 16 Spans, Sheet 1 of 2
c. 1 layer of reinforcement bars. PES 8-20-T3 Type 3 End Section Details, 7.5° to 45° Skews, 14' to 16' Spans, Sheet 2 of 2
The reinforcement shall be developed in accordance with AASHTO LRFD PES 9-20-T3 Type 3 Lintel Beam Details, 0° to 45° Skews, 6' to 12' Spans
specifications. PES 10-20-T3  Type 3 Lintel Beam Details, 0° to 45° Skews, 14' to 16' Spans
8. The maximum size of reinforcement bars shall be #6, except for parapet PES 11-20 Alternate Curtain Wall Details
reinforcement as detailed. PEP 12-20 Embankment Protection Details, 0° to 45° Skews
9. The maximum welded wire reinforcement size shall be a W23/D23 per
layer (maximum of 2 layers).
10. The spacing center to center of the transverse wires or bars shall not be
less than 2" nor more than 4". The spacing center to center of the
longitudinal wires or bars shall not be more than 8".
11. Welding will not be allowed on reinforcement bars or welded wire
reinforcement, except that the original welding required to manufacture the
wire reinforcement is acceptable.
12. When reinforcement is cut, additional reinforcement shall be added on
both sides of the cut member to replace or exceed the cut reinforcement.
13. Eriksson Culvert software version 4.3.1.0 was used for the design of the
barrel sections for these standards.
14. These culvert standards label all reinforcing steel with English notation (#3
is 3% inch diameter bar). English reinforcing steel received at the precast
plant may display the following "bar designation". The "bar designation"
is the stamped impression on the reinforcing bars, and is equivalent to the
bar diameter in millimeters.
English Size 3/4|5|6|7|8]9]10|11
Bar Designation 10| 13]16(19(22|25|29|32|36
15. The first precast barrel section adjacent to the outlet precast end section o ‘JIOWADOT
may be a double groove barrel to facilitate placement of outlet end sections w
. . P =
and allow inlet and outlet end sections to be similar. 3 Standard Design
() w . .
5 " Single Precast Reinforced
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) = December, 2020
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ENGLISHSIGNEDPRECASTCULVERTS.DGN - PRCB G2-20 - THIS SHEET ISSUED 12-2020.

REVISED 01-2023: Added note to burr threads of Concrete Box Ties.

REVISED 10-2021: Updated Note 3.

- 4'-0" Minimum - Notes:

G Hole —» ¢ Joint —» <«— ¢ Hole 2" | See Culvert Barrel Detail Standards N 2" ) . ) ) )
L - Max ‘ for Transverse Reinforcement ‘ Max. Culvert ties are to be 1"O rods. See this sheet for connection details.
B b - EX #3 Haunch Bars @ 10" Max. Spacing NEA Haunch sizes are to be 12" vertical, 12" horizontal on all box sizes.
‘ S T ‘ Layer of Welded 4" 4" . ) . .
% S || o % Wire Fabric > il Longitudinal reinforcement denoted as As5 & As6 must be placed in slab, floor,
(AN v
[ Ve

pp—p—— - — i
T ! ‘ﬁ' " - -
\Tapered Holes j Layer of Welded J N z I =

)
@
@ and walls and must be 0.06 IN.?/FT. MIN.
@
©
©®

< Refer to applicable end section detail sheet for barrel to end section connection
Permitted When Precast Wire Fabric ! v tie hole locations.
T A
i i i i <——— #3 Bar, Cut as Necessary Optional squared corners with 3" to 2" chamfer.
Typlcal Tle LayOUt Fabrlc Layer Detall ! to Fit Tongue at Corners P 9 4

Note: | )
Note: ; L1 e © U bolt ties are required for cattle paths with nuts on fill side.
Holes shall be cast or drilled 1'-4" from centerline }/\Iggn more éhtan ogltella){ﬁr of W?'dgd wire @% '
of joints as shown above, unless forms are set up rzinr%grlcse#qseent aorec;s atlﬂe vveirreesqg;rihe @i S
for 1-4" spacing from outside of joint. welded wire fabric shall be placed as @'_ £

shown. sl i
Bol i Longitudinal 1" Cr, Min.
i S Reinforcement — W
Reinforcement as 7& ,éy .

Necessary to Achieve

|

I

I

I

I

i

Weld Coupler i
I

I

|

I

Corner Requirements — |

[
Al
.

Top View

\—Nylon boots on every fourth wire.

4 Plastic spacers may be utilized in lieu
<— Asl of nylon boots when spaced at a
maximum of 48 inches.

Tongue End —»

|
|
|
|
|
|
|
|
|
|
|
T
|
|
|
1
s i —
|
|
|
|
|
|
|
t

Nylon boots on every fourth wire.
Plastic spacers may be utilized in lieu
of nylon boots when spaced at a
maximum of 48 inches.

Optional -« - - Transverse Reinforcement
; i Cano Tie « Groove ) Bottom of Form
2.8 (Adj. £1%" Min.) % Detail A Py End v i
Adjustable Tie 140 Extra 2'-8"+ as Required to #3 Bar Plan
7] - -
Strong Pipe Sleeve Produce Acceptable Joint | 1o Tie Bolt i . I
- / N\ A Longitudinal
\I I < : —] o Reinforcement

1"O Rod in Cast - - O
or Drilled Hole - .
See Forming Detail—/\ :

x
\ LBottom of Form

Transverse Reinforcement

2'-8"x as Required to % Llnside Face
N2

Produce Acceptable Joint

_ Concealed Double Welded Pipe Tie Longitudinal Barrel Section Steel Form or Equad‘
U Bolt Tie (6)

(Reinforcement Bar Option Shown) \
Section

Forming Detail

i *
See Detail A e

As5 As7
/7 @ 1'-0" Maximum @
: = - i J A[Rad'us (Typ.) Small Radius

or Bevel Optional

= ot — i o
N\
As2j \—A56 @ AN Asl, As7 or AsS‘\ ASST
. C»f Haunch Bars to Extend a Minimum of } T *
> ~ :

2'-8"+ as Required to

2'-8"+ as Required to

[ x 4 #3 Haunch Bars 2" Beyond Inside Reinforcing, but not Eﬂ . :“
Produce Acceptablg Joint Produce AccepFabIe Jo_int = @ 1'-0" Spacing (Typ.) Past Outside Reinforcing (Typ.) NN co _ ﬁi‘{: T
Eye Bolt Tie Welded Pipe Tie 5 s Ly
. Ash Inside FaceJ H ™ As2, As3 or As4
2 vae;?§3e§y§q8£| See Detail A T Asl—» T q (3) As6 —f+ +—As5 (3) Aso
= ongue an
As5 —- b Ass @ Groove Shown
® ] Reinforcement Not Shown Tongue and Groove Joint Detall
Cut Bars as - for Clarity
Necessary to Fit 7
= Tongue at Corners ;
/ &owADOT
5 ) \ As3 i @
2'-8"+ as Required to s 2'-8"+ as Required to e N \ /7A56® / ‘ ;
Produce Acceptable Joint | ~i 2 Produce Acceptable Joint ! N2 i L ‘\ L~ ) (,/ 2 Standard Design
. . . , A / w w . .
Double Eye Bolt Tie Double Welded Pipe Tie J T D) - o |5 " S|ng|e Precast Reinforced
hee e T ) 2|z = Concrete Box Culverts
i . e i &8 &
Approved Concrete Box Ties B s 5| : becember. 2020
Note: * The connections shall be placed at the & a T . | C |
Burr threads of Concrete Box Ties without downstream end when the connections are i I 3 ICa u Vert
damaging galvanizing to prevent nut placed inside of structure. Tran,sverse Barre,' SeCtlon = & yp . PRCB G2-20
rotation after tightening is complete. (Reinforcement Bar Option Shown) 5 Barrel Details
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. . . . ) .
Variable Dimensions and Quantities for 6' Span Barrel Sections
. Reinforcement Requirements
Dimensions .
Asl As2 As3 As4d As7/As8 Weight
Fill S H A B @ Area Area Area Area Area (LB/FT)
Size Class f'c (KSI) (FT) T | oan ) | any | anzen Length M (INY/FT) Length (IN?/FT) Length (IN?/FT) Length (IN?/FT) Length
1 5.0 2-10 6 3 8 8 8 0.38 7'-10" 2'-1" 0.27 6'-6" 0.24 6'-6" 0.20 3'-6" 0.20 5'-4" 2370
6'x3' 2 5.0 11-19| 6 3 8 8 8 0.47 8'-0" 22" 0.33 6'-6" 0.35 6'-6" 0.21 3-6" 0.20 54" 2370 M AS5
3 5.0 20-25| 6 3 8 8 8 0.60 8'-4" 24" 0.44 6'-6" 0.44 6'-6" 0.28 36" 0.20 54" 2370 [ AsT #3 Haunch Bar
1 5.0 2-11| 6 4 8 8 8 0.34 8'-6" 1-11" 0.33 6'-6" 0.32 6'-6" 0.20 4'-6" 0.20 54" 2570 X — i T
6'x4' 2 5.0 12-19| 6 4 8 3 3 0.39 | 8-10" | 2-1 0.44 6'-6" 0.44 6'-6" 0.20 46" 0.20 54" 2570 R 1 J" BN vy /\
3 5.0 20-25| 6 4 8 8 8 0.51 92" 2'-3" 0.56 6'-6" 0.56 6'-6" 0.20 4'-6" 0.20 54" 2570 / As2 J S e \
1 5.0 2-12 | 6 5 8 8 8 0.31 9'-4" 1-10" 0.41 6'-6" 0.39 6'-6" 0.20 5'-6" 0.20 54" 2770 As6 1-0"
6'x5' 2 5.0 13-19| 6 5 8 8 8 0.38 9-10" | 21" 0.51 6'-6" 0.53 6'-6" 0.20 5'-6" 0.20 5'-4" 2770 Typ.
3 5.0 20-25 6 5 8 8 8 0.47 10'-0" 2'-2" 0.65 6'-6" 0.66 6'-6" 0.20 5'-6" 0.20 5'-4" 2770 - Asd
T Asl As6 —f+ —+— As5
1 5.0 2-12 | 6 6 8 8 8 0.38 106" | 1-11" 0.48 6'-6" 0.47 6'-6" 0.20 6'-6" 0.20 54" 2970 : '
6'x6' 2 5.0 13-19| 6 6 8 8 8 0.32 | 10-10" | 2-1" 0.57 6'-6" 0.60 6'-6" 0.20 6'-6" 0.20 54" 2970 ASS —T T Asé
3 5.0 20-25| 6 6 8 8 8 0.40 112" | 23" 0.72 6'-6" 0.74 6'-6" 0.20 6'-6" 0.20 5'-4" 2970 Haunch .
S
1 5.0 213 6 | 7 | 8 | 8 | 8 | 029 |1110"| 2-1 056 | 66" | 056 | 6-6" | 020 | 7-6" | 020 | 5-4" | 3170 A\<A:3 /7 /
6'x7" 2 5.0 14-19| 6 7 8 8 8 0.31 124" | 24" 0.63 6'-6" 0.68 6'-6" 0.20 7'-6" 0.20 54" 3170 . - w ; "4
3 5.0 20-25| 6 7 8 8 8 0.40 12'-8" | 2'-6" 0.78 6'-6" 0.81 6'-6" 0.20 7-6" 0.20 54" 3170 2y NS J } =
1 5.0 213 | 6 8 8 8 8 0.32 134" | 24" 0.66 6'-6" 0.66 6'-6" 0.20 8'-6" 0.20 54" 3370 As8 AS3
6'x8" 2 5.0 14-19 6 8 8 8 3 0.31 13'-10" 2'-7" 0.71 6'-6" 0.74 6'-6" 0.20 8'-6" 0.20 5'-4" 3370 B s N
3 5.0 20-25| 6 8 8 8 8 0.39 14'-4" | 2'-10" 0.84 6'-6" 0.89 6'-6" 0.23 8'-6" 0.20 54" 3370
Typical Barrel Section
T "M
Min. Clr. Min. Clr.
" D=4y """ D=According to ACI
for wire size
Reinforcement Welded Wire
Bars Reinforcement
Bent Bar Details
All dimensions are out to out. .
D = pin diameter (min.). NOteS'
Pin diameter may be increased if 1. Longitudinal reinforcement denoted as As5 and As6 must be
needed to maintain clear cover. placed in slab, floor, and walls and must be 0.06 in%/ft minimum.
2. All reinforcement lengths and areas are minimum requirements.
3. If reinforcing bars are substituted for welded wire reinforcing,
dimension "M" and/or length of the As7/As8 reinforcement
shall be adjusted to ensure adequate lap length is provided.
4. Weight of sections assumes a density of 150 PCF and squared
corners.
5. See PRCB G1-20 and G2-20 for additional information and notes.
.| SIOWADOT
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Q Standard Design
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5 " Single Precast Reinforced
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z = Concrete Box Culverts
) > December, 2020
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= E Culvert Barrel
L o .
'f_, a Deta”s PRCB 6 20
6'-0" Span Barrel Sections
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ENGLISHSIGNEDPRECASTCULVERTS.DGN - PRCB 8-20 - THIS SHEET ISSUED 12-2020.

Variable Dimensions and Quantities for 8' Span Barrel Sections
. Reinforcement Requirements
bimensions Asl As2 As3 As4 As7/As8 Weight
- (LB/FT) ™" _

Size Class f'c (KSI) (FF'.‘FI) (FS%.) (FF.:.) (I'IA\I) (I;B\‘) (”C\l) (Iﬁ‘c/eg.) Length M “ﬁgle?_r) Length (IﬁngaT) Length (IQE?FaT) Length (IﬁzleFaT) Length /7A55 As7 #3 Haunch Bar

1 5.0 2-9 8 4 9 10 | 8 0.44 | 8-11" | 2-0" 0.38 8'-6" 0.41 8'-6" 0.20 46" 0.24 74" 3320 . = / f _
8'x4' 2 5.0 10-19| 8 4 9 10 | 8 0.65 95" 23" 0.60 8'-6" 0.62 8'-6" 0.27 46" 0.24 74" 3320 £ - | /\

3 5.0 20-25| 8 4 9 10 | 8 0.86 99" 25" 0.77 8'-6" 0.80 8'-6" 0.35 46" 0.24 74" 3320 ) / JA L ol \

1 5.0 2-9 8 5 9 10 | 8 0.41 9-9" | 1-11" | 0.44 8'-6" 0.44 8'-6" 0.20 56" 0.24 74" 3520 As2 YT —
8'x5' 2 5.0 10-19| 8 5 9 10 | 8 0.54 103" | 22" 0.69 8'-6" 0.71 8'-6" 0.20 56" 0.24 74" 3520 %;2.

3 5.0 20-25| 8 5 9 10 | 8 0.71 107" | 24" 0.89 8'-6" 0.92 8'-6" 0.20 56" 0.24 74" 3520

<— As4d

1 5.0 2-9 8 6 9 10 | 8 0.38 10-7" | 1-10" | 0.53 8'-6" 0.53 8'-6" 0.20 6'-6" 0.24 7-4" 3720 .
8'x6' 2 5.0 10-19| 8 6 9 10 | 8 0.48 11-3" | 22" 0.77 8'-6" 0.80 8'-6" 0.20 6'-6" 0.24 7'-4" 3720 + Asl—n AS6 T T ASS

3 5.0 20-25| 8 6 9 10 | 8 0.65 115" | 23" 0.98 8'-6" 1.01 8'-6" 0.20 6'-6" 0.24 7'-4" 3720

1 5.0 2-10 | 8 7 9 10 | 8 0.35 11-7" | 1-10" | 0.57 8'-6" 0.57 8'-6" 0.20 7'-6" 0.24 74" 3920 ASS T T AsE
8'x7' 2 5.0 11-19| 8 7 9 10 | 8 0.47 123" | 22" 0.83 8'-6" 0.87 8'-6" 0.20 7'-6" 0.24 7-4" 3920 Haunch

3 5.0 20-25| 8 7 9 10 | 8 0.60 127" | 24" 1.05 8'-6" 1.10 8'-6" 0.20 7'-6" 0.24 74" 3920 \<:s3 As6 / R

1 5.0 2-10 | 8 8 9 10 | 8 0.35 | 12-11"| 2-0" 0.65 8'-6" 0.66 8'-6" 0.20 8'-6" 0.24 7'-4" 4120 ) W ,F i
8'x8' 2 5.0 11-19| 8 8 9 10 | 8 0.44 13-7" | 24" 0.90 8'-6" 0.93 8'-6" 0.20 8'-6" 0.24 7'-4" 4120 e NS 1 7

3 5.0 20-25| 8 8 9 10 | 8 0.57 | 13-11"| 2-6" 1.13 8'-6" 1.17 8'-6" 0.20 8'-6" 0.24 7'-4" 4120 ASSJ LASS

1 5.0 2-11| 8 9 9 10 | 8 0.36 145" | 2-3" 0.74 8'-6" 0.75 8'-6" 0.20 96" 0.24 7'-4" 4320 L L .
8'x9' 2 5.0 12-19| 8 9 9 10 | 8 0.46 153" | 2'-8" 0.96 8'-6" 1.01 8'-6" 0.23 9'-6" 0.24 74" 4320 S 2 -

3 5.0 20-25| 8 9 9 10 | 8 0.57 157" | 2-10" | 1.19 8'-6" 1.25 8'-6" 0.26 9'-6" 0.24 7'-4" 4320

1 5.0 2-11| 8 10| 9 10 | 8 0.41 16-7" | 2-10" | 0.83 8'-6" 0.84 8'-6" 0.26 10-6" | 0.24 7'-4" 4520 Typical Barrel Section
8'x10' 2 5.0 12-20| 8 10 | 9 10 | 8 0.48 173" | 32" 1.05 8'-6" 1.11 8'-6" 0.30 10-6" | 0.24 7'-4" 4520

3 5.0 21-25| 8 10| 9 10 | 8 0.60 175" | 33" 1.23 8'-6" 1.29 8'-6" 0.35 10-6" | 0.24 74" 4520

"M - "M -
D=4%" . D=According to ACI
. for wire size
Reinforcement Welded Wire Notes:
Bars Reinforcement )

Longitudinal reinforcement denoted as As5 and As6 must be
placed in slab, floor, and walls and must be 0.06 in%/ft minimum.
All reinforcement lengths and areas are minimum requirements.
If reinforcing bars are substituted for welded wire reinforcing,
dimension "M" and/or length of the As7/As8 reinforcement

shall be adjusted to ensure adequate lap length is provided.
Weight of sections assumes a density of 150 PCF and squared
corners.

See PRCB G1-20 and G2-20 for additional information and notes.

Bent Bar Details

All dimensions are out to out.

D = pin diameter (min.).

Pin diameter may be increased if
needed to maintain clear cover.

GIoWADOT

Standard Design
Single Precast Reinforced

Concrete Box Culverts
December, 2020

Culvert Barrel
Deta”s PRCB 8-20

8'-0" Span Barrel Sections

LATEST REVISION DATE

ﬁPROVED BY BRIDGE ENGINEER EEES wN e
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ENGLISHSIGNEDPRECASTCULVERTS.DGN - PRCB 10-20 - THIS SHEET ISSUED 12-2020.

Variable Dimensions and Quantities for 10' Span Barrel Sections
. Reinforcement Requirements
Dimensions i
Asl As2 As3 As4 As7/As8 Weight
. Fill S H A B C Area Area Area Area Area (LB/FD)
Size Class f'c (KSI) #n |l E L En | an | any | an | anen Length M (IN/FT) Length (INY/FT) Length (IN?/FT) Length (IN?/FT) Length » "M . .
1 5.0 2-11 | 10 4 9 10 8 0.72 9-11" 2'-6" 0.56 10'-6" 0.57 10'-6" 0.20 4'-6" 0.24 9'-4" 3795 /7 * As7 #3 Haunch Bar
10'x4' 2 5.0 12-21| 10 4 10 8 1.29 10-7" | 2'-10" 0.98 10'-6" 0.99 10'-6" 0.20 4'-6" 0.24 9'-4" 3795 - N 7 7/7 —
3 5.0 22-25| 10 4 10 | 10 9 1.26 10'-8" | 2'-10" 0.98 10'-6" 1.01 10'-6" 0.23 4'-6" 0.24 9'-6" 4075 ] = . =T /\
1 5.0 2-11 | 10 5 10 8 0.63 10'-7" 2'-4" 0.66 10'-6" 0.68 10'-6" 0.20 5'-6" 0.24 9'-4" 3995 / j L 4 \
10'x5' 2 5.0 12-22| 10 5 10 8 1.16 11-3" 2'-8" 1.20 10'-6" 1.22 10'-6" 0.20 56" 0.24 9'-4" 3995 As2 As6 1-0"
3 5.0 23-25| 10 5 10 | 10 9 1.11 11'-6" 2'-9" 1.13 10'-6" 1.19 10-6" 0.23 5'-6" 0.24 9'-6" 4300 Tvp.
1 5.0 2-11 | 10 6 10 8 0.59 117" 2'-4" 0.74 10'-6" 0.77 10'-6" 0.20 6'-6" 0.24 9'-4" 4195
10'x6' 2 5.0 12-22| 10 6 10 8 1.01 12'-3" 2'-8" 1.28 10'-6" 1.34 10'-6" 0.20 6'-6" 0.24 9'-4" 4195 LA
3 5.0 23-25| 10 6 10 10 9 1.01 12'-4" 2'-8" 1.25 10'-6" 1.28 10'-6" 0.23 6'-6" 0.24 9'-6" 4525 I AS]—» As6—t b Acs
1 5.0 2-11 | 10 7 10 8 0.54 12'-7" 2'-4" 0.81 10'-6" 0.84 106" 0.20 7-6" 0.24 9'-4" 4395
10'x7" 2 5.0 12-22| 10 7 9 10 8 0.92 131" 27" 1.40 10'-6" 1.46 10'-6" 0.20 7-6" 0.24 9'-4" 4395 As5 —4+ —+— As6
3 5.0 23-25| 10 7 10 | 10 9 0.93 13'-4" 2'-8" 1.35 10'-6" 1.41 10'-6" 0.23 7-6" 0.24 9'-6" 4750
1 5.0 2-10 10 8 10 8 0.53 13'-7" 2'-4" 0.89 10'-6" 0.95 10'-6" 0.20 8'-6" 0.24 9'-4" 4595 Haunch
10'x8" 2 5.0 11-21] 10 8 10 8 0.83 14'-3" 2'-8" 1.44 10'-6" 1.47 10'-6" 0.20 8'-6" 0.24 9'-4" 4595 } As3 As6
3 5.0 22-25| 10 8 10 | 11 8 0.86 14'-1" 2'-6" 1.50 10'-6" 1.56 10'-6" 0.20 8'-6" 0.27 9'-4" 4875 A\( _/7 r / K
1 5.0 2-11 | 10 9 11 8 0.53 | 14'-10" | 2'-5" 0.96 10'-6" 1.02 10'-6" 0.20 9'-6" 0.24 9'-4" 4935 m: . ’ ’ ‘\ y
10'x9" 2 5.0 12-21] 10 9 10 8 0.78 15'-5" 2'-9" 1.53 10'-6" 1.58 10'-6" 0.20 9'-6" 0.24 9'-4" 4795 J
3 5.0 22-25| 10 9 10 | 11 8 0.83 15'-3" 27" 1.58 10'-6" 1.64 10'-6" 0.20 9'-6" 0.27 9'-4" 5075 As8 As3
1 5.0 2-11 | 10 | 10 10 | 8 0.54 16-7" | 2-10" 1.04 10'-6" 1.13 10-6" | 0.20 106" | 0.24 9'-4" 4995 < "s” <
10'x10' 2 5.0 12-21| 10 10 10 8 0.80 16'-11" 3'-0" 1.61 10'-6" 1.67 10'-6" 0.24 10'-6" 0.24 9'-4" 4995
3 5.0 22-25| 10 | 10 | 10 | 11 9 0.78 | 16-11"| 211" 1.53 10'-6" 1.61 10'-6" 0.23 10'-6" 0.27 9'-6" 5570 Typlcal Barrel Section
1 5.0 2.9 | 10 | 11 10 8 0.59 18'-5" 33" 1.10 10'-6" 1.16 10'-6" 0.29 11'-6" 0.24 9'-4" 5195
L 2 5.0 10-16 | 10 | 11 10 8 0.60 18'-7" 3-4" 1.37 10'-6" 1.44 10'-6" 0.35 11'-6" 0.24 9'-4" 5195
1o 3 5.0 17-20| 10 | 11 10 9 0.68 18'-7" 3-4" 1.49 10'-6" 1.56 10'-6" 0.32 11'-6" 0.24 9'-6" 5510
4 5.0 21-25| 10 | 11 | 10 | 11 | 11 0.69 18'-7" 33" 1.34 10'-6" 1.43 10'-6" 0.27 11'-6" 0.27 9'-10" 6435
1 5.0 2-12 | 10 | 12 11 8 0.59 214" 4'-2" 1.16 10'-6" 1.22 10'-6" 0.41 12'-6" 0.27 9'-4" 5535
10'x12" 2 5.0 13-19| 10 | 12 9 10 | 10 0.62 20-1" 37" 1.37 10'-6" 1.46 10'-6" 0.39 12'-6" 0.24 9'-8" 6075
3 5.0 20-25| 10 | 12 | 10 | 11 | 11 0.69 20'-3" 3-7" 1.40 10'-6" 1.52 10'-6" 0.36 12'-6" 0.27 9'-10" 6710
M- "M -
Min. Clr. Min. Clr.
D=4y " D=According to ACI Notes:
. for wire size
. 1. Longitudinal reinforcement denoted as As5 and As6 must be
: placed in slab, floor, and walls and must be 0.06 in%/ft minimum.
. 2. All reinforcement lengths and areas are minimum requirements.
: 3. If reinforcing bars are substituted for welded wire reinforcing,
. dimension "M" and/or length of the As7/As8 reinforcement
e shall be adjusted to ensure adequate lap length is provided.
Reinforcement Welded Wire 4. \é\éer;gehrtSIof sections assumes a density of 150 PCF and squared
Bars Reinforcement 5. See PRCB G1-20 and G2-20 for additional information and notes.
Bent Bar Details
All dimensions are out to out. @IOWADM
D = pin diameter (min.). [
Pin diameter may be increased if g
needed to maintain clear cover. % Standard Design
5 gg Single Precast Reinforced
z = Concrete Box Culverts
v > December, 2020
E m
- g Culvert Barrel
'%" & Deta”s PRCB 10'20
10'-0" Span Barrel Sections
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. . . L : .
Variable Dimensions and Quantities for 12' Span Barrel Sections
. Reinforcement Requirements
Dimensions i
Asl As2 As3 As4d As7/As8 Weight
Fill S H A B C Area Area Area Area Area (LB/FT) M
Size Class f'c (KSI) #n |l E L En | an | any | an | anen Length M (IN/FT) Length (INY/FT) Length (IN?/FT) Length (IN?/FT) Length /7A55 As7 43 Hounch Bar
1 5.0 29 | 12 4 9 10 8 1.04 11-1" 3-1" 0.71 12'-6" 0.71 12'-6" 0.20 4'-6" 0.24 11-4" 4270 7 s i v
oa 2 5.0 10-15| 12 4 9 10 9 1.25 11-7" 3-4" 0.86 12'-6" 0.86 12'-6" 0.23 4'-6" 0.24 11-6" 4410 < - | /\
x4 SR X I o .
3 5.0 16-19| 12 4 11 | 11 9 1.37 11-0" | 2-11" 0.96 12'-6" 0.98 12'-6" 0.23 4'-6" 0.27 11-6" 4915 / L S \
—yFE
4 5.0 20-25| 12 4 12 | 12 9 1.62 | 10'-10" | 2-9" 1.20 12'-6" 1.22 12'-6" 0.24 4'-6" 0.29 11-6" 5250 As6 As2 '
10"
1 5.0 2-10 | 12 5 9 10 8 1.01 119" | 2-11" 0.89 12'-6" 0.89 12'-6" 0.20 56" 0.24 11-4" 4470 <
yp.
s 2 5.0 11-15| 12 5 9 10 9 1.13 12'-3" 3-2" 0.98 12'-6" 0.98 12'-6" 0.23 5'-6" 0.24 11-6" 4635
x5
3 5.0 16-21| 12 5 11 | 11 9 1.32 11-8" | 2'-9" 1.22 12'-6" 1.25 12'-6" 0.23 5'-6" 0.27 11-6" 5140
<+— As4
4 5.0 22-25| 12 5 12 | 12 9 1.40 11-6" | 2'-7" 1.38 12'-6" 1.40 12'-6" 0.23 5'-6" 0.29 11-6" 5475 B
T Asl— As6 —t+ —— As5
1 5.0 2-10 | 12 6 9 10 8 0.93 12'-5" | 29" 0.98 12'-6" 1.01 12'-6" 0.20 6'-6" 0.24 11-4" 4670 :
2 5.0 11-15| 12 6 9 10 8 1.17 12'-7" | 2'-10" 1.25 12'-6" 1.25 12'-6" 0.20 6'-6" 0.24 11-4" 4670
12'x6' As5 —+ —— As6
3 5.0 16-19| 12 6 10 | 11 8 1.23 12'-5" | 2'-8" 1.40 12'-6" 1.46 12'-6" 0.23 6'-6" 0.27 11-4" 5000
4 5.0 20-25| 12 6 12 | 12 9 1.22 12'-4" | 2'-6" 1.50 12'-6" 1.53 12'-6" 0.23 6'-6" 0.29 11-6" 5700
1 5.0 2-10 | 12 7 9 10 8 0.77 133" | 2'-8" 0.92 12'-6" 0.96 12'-6" 0.20 7'-6" 0.24 114" 4870 Haunch Ac3
As6
oy 2 5.0 11-15| 12 7 9 10 8 1.05 13'-5" | 2'-9" 1.34 12'-6" 1.37 12'-6" 0.20 7'-6" 0.24 11-4" 4870 s / F /
|)< 1 4 a
3 5.0 16-20| 12 7 10 | 11 8 1.16 133" | 27" 1.61 12'-6" 1.65 12'-6" 0.20 7'-6" 0.27 11-4" 5200 0 R ’ : T
= “ 1 4,
4 5.0 21-25| 12 7 12 | 12 9 1.10 134" | 2'-6" 1.62 12'-6" 1.65 12'-6" 0.23 7'-6" 0.29 11-6" 5925 N j L -
1 5.0 2-11 | 12 8 9 10 8 0.89 14'-3" | 2'-8" 1.23 12'-6" 1.28 12'-6" 0.20 8'-6" 0.24 11-4" 5070 As8 As5
- 2 5.0 12-18| 12 8 10 | 10 8 1.04 14'-4" | 2'-8" 1.65 12'-6" 1.71 12'-6" 0.20 8'-6" 0.24 11-4" 5235 e g e
8" < >l< >
3 5.0 19-21| 12 8 11 | 11 9 0.99 14'-6" | 2'-8" 1.56 12'-6" 1.61 12'-6" 0.23 8'-6" 0.27 11'-6" 5815
4 5.0 22-25| 12 8 12 | 12 9 1.04 144" | 2-6" 1.71 12'-6" 1.74 12'-6" 0.23 8'-6" 0.29 11-6" 6150 T . | B | .
1 5.0 2-10 | 12 9 9 10 8 0.83 15'-3" | 2'-8" 1.29 12'-6" 1.32 12'-6" 0.20 9'-6" 0.24 11-4" 5270 ypica arrel Section
1250 2 5.0 11-15| 12 9 9 10 8 0.95 15'-7" | 2'-10" 1.56 12'-6" 1.62 12'-6" 0.20 9'-6" 0.24 11-4" 5270
%9
3 5.0 16-20| 12 9 10 | 11 9 0.98 15'-9" | 2'-10" 1.65 12'-6" 1.71 12'-6" 0.23 9'-6" 0.27 11-6" 5870
4 5.0 21-25| 12 9 12 | 12 9 0.99 15'-6" | 27" 1.79 12'-6" 1.85 12'-6" 0.23 9'-6" 0.29 11'-6" 6375
1 5.0 2-11 | 12 | 10 9 10 8 0.84 16'-9" | 2'-11" 1.44 12'-6" 1.50 12'-6" 0.20 10'-6" 0.24 11-4" 5470
%10 2 5.0 12-17| 12 | 10 | 10 | 10 8 0.92 16'-8" | 2'-10" 1.73 12'-6" 1.83 12'-6" 0.20 10'-6" 0.24 11-4" 5635
%10"
3 5.0 1820 12 | 10 | 11 | 11 9 0.92 | 16'-10" | 2'-10" 1.65 12'-6" 1.74 12'-6" 0.23 10'-6" 0.27 11-6" 6265
4 5.0 21-25| 12 | 10 | 12 | 12 8 1.01 16'-8" | 2'-8" 2.04 12'-6" 2.07 12'-6" 0.23 10'-6" 0.29 11'-4" 6300
1 5.0 2-11 | 12 | 11 9 10 8 0.84 18'-5" 3-3" 1.55 12'-6" 1.64 12'-6" 0.23 11'-6" 0.24 11-4" 5670
11 2 5.0 12-15| 12 | 11 | 10 | 10 8 0.80 18'-4" 3-2" 1.64 12'-6" 1.76 12'-6" 0.23 11'-6" 0.24 11-4" 5835
11"
3 5.0 1620 12 | 11 | 11 | 11 9 0.89 18'-4" 3-1" 1.74 126" 1.83 12'-6" 0.24 11'-6" 0.27 116" 6490
4 6.0 21-25| 12 | 11 | 12 | 12 | 10 0.93 18'-4" 3-0" 1.77 12'-6" 1.88 12'-6" 0.24 11'-6" 0.29 11-8" 7150
1 5.0 2-10 | 12 | 12 9 10 8 0.84 20'-3" 3-8" 1.61 12'-6" 1.67 12'-6" 0.32 12'-6" 0.24 11-4" 5870
1o 2 5.0 11-15| 12 | 12 | 10 | 10 | 10 0.80 20'-0" 3-6" 1.43 12'-6" 1.56 12'-6" 0.30 12'-6" 0.24 11-8" 6720
12"
3 5.0 1620 12 | 12 | 11 | 11 | 11 0.83 20'-0" 35" 1.53 126" 1.65 12'-6" 0.27 12'-6" 0.27 | 11'-10"| 7405
4 6.0 21-25| 12 | 12 | 12 | 12 | 12 0.90 20'-2 35 1.61 12'-6 1.70 12'-6 0.29 12'-6 0.29 12'-0 8100 Notes:
1. Longitudinal reinforcement denoted as As5 and As6 must be
placed in slab, floor, and walls and must be 0.06 in%/ft minimum.
VI M- 2. All reinforcement lengths and areas are minimum requirements.
Wi cir i cir 3. If reinforcing bars are substituted for welded wire reinforcing,
T Y dimension "M" and/or length of the As7/As8 reinforcement
- e shall be adjusted to ensure adequate lap length is provided.
T D=4y D=According to ACI 4. Weight of sections assumes a density of 150 PCF and squared
. for wire size corners.
. 5. See PRCB G1-20 and G2-20 for additional information and notes.
. .| SIOWADOT
¢ [
C e ]
= ,
Reinforcement Welded Wire . 2 _ Standard Design
Bars Reinforcement = " Single Precast Reinforced
(=)
Bent Bar Details z = Concrete Box Culverts
. . ) > December, 2020
All dimensions are out to out. o @
_ . . . o o
D = pin diameter (min.). . - E Culvert Barrel
Pin diameter may be increased if n I . PRCB 12-20
needed to maintain clear cover. < & Details -
12'-0" Span Barrel Sections
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REVISED 10-2021: Updated Note 1 & Variable Dimension Table.

ENGLISHSIGNEDPRECASTCULVERTS.DGN - PRCB 14-20 - THIS SHEET ISSUED 12-2020.

Variable Dimensions

and Quantities for 14' Span Barrel Sections

Reinforcement Requirements

Dimensions i
Asl As2 As3 As4 As7/As8 Weight
Fill S H A B C Area Area Area Area Area (LB/FT) Bl > As5
Size Class f'c (KSI) L En e aw | any | an | avzen Length M (IN/FT) Length (IN?/FT) Length (IN?/FT) Length (INY/FT) Length [ As7 #3 Haunch Bar
1 5.0 2-8 14 4 10 | 10 9 1.14 12'-0" 36" 0.72 14'-6" 0.72 14'-6" 0.23 4'-6" 0.24 136" 5075 g = . ¢ .
14'x4' 2 5.0 9-12 | 14 4 10 | 10 | 10 1.37 | 12-10" | 3'-11" 0.98 14'-6" 0.93 14'-6" 0.24 4'-6" 0.24 13'-8" 5220 < - i /\
A <. =k A
3 5.0 13-16| 14 4 11 11 | 10 1.55 12'-2" 3-6" 0.99 14'-6" 1.01 14'-6" 0.24 4'-6" 0.27 13'-8" 5610 ] / j L < § \
1 5.0 2-8 14 5 10 | 10 8 1.20 | 11-10" | 2'-11" 0.92 14'-6" 0.93 14'-6" 0.20 5'-6" 0.24 13'-4" 5135 As2 As6 o
14'x5' 2 5.0 9-13 | 14 5 10 | 10 9 1.55 | 12'-10" | 3'-5" 1.19 14'-6" 1.22 14'-6" 0.23 5-6" 0.24 136" 5300 =Typ
3 5.0 14-16 | 14 5 11 11 | 10 1.40 | 12-10" | 3'-4" 1.10 14'-6" 1.13 14'-6" 0.24 5'-6" 0.27 13'-8" 5860
<— As4
1 5.0 2-8 14 6 10 | 10 8 1.11 12'-8" | 2'-10" 1.02 14'-6" 1.05 14'-6" 0.20 6'-6" 0.24 13'-4" 5335 .
14'x6' 2 5.0 9-11 | 14 6 10 | 10 9 1.26 13'-6" 33" 1.14 14'-6" 1.17 14'-6" 0.23 6'-6" 0.24 13'-6" 5525 £ Asi ASE T T ASS
3 5.0 12-16 | 14 6 11 11 9 1.38 13-0" | 2'-11" 1.37 14'-6" 1.40 14'-6" 0.23 6'-6" 0.27 136" 5915
1 5.0 29 | 14 | 7 10 | 10| 8 1.14 13-6" | 2'-9" 1.22 14-6" | 1.26 14-6" | 0.20 7-6" 0.24 13-4" 5535 ASS T T Ash
14'x7" 2 5.0 10-13| 14 7 10 | 10 9 1.35 14'-6" 33" 1.43 14'-6" 1.49 14'-6" 0.23 7-6" 0.24 13'-6" 5750 Haunch
3 5.0 14-16 | 14 7 11 11 9 1.26 | 13-10" | 2'-10" 1.49 14'-6" 1.52 14'-6" 0.23 7-6" 0.27 13'-6" 6140 \( As3 FAS6 / R
1 5.0 29 14 8 10 | 10 8 1.08 14'-6" 2'-9" 1.32 14'-6" 1.38 14'-6" 0.20 8'-6" 0.24 13'-4" 5735 . } \ i M
14'x8' 2 5.0 10-13| 14 8 10 | 10 8 1.35 14'-g" | 2'-10" 1.73 14'-6" 1.80 14'-6" 0.20 8'-6" 0.24 134" 5735 £y N 1 -
3 5.0 14-16 | 14 8 11 11 9 1.17 | 14-10" | 2'-10" 1.58 14'-6" 1.64 14'-6" 0.23 8'-6" 0.27 13'-6" 6365 ASSJ LASS
1 5.0 29 14 9 10 | 10 8 1.05 15'-6" 2'-9" 1.41 14'-6" 1.49 14'-6" 0.20 9'-6" 0.24 13'-4" 5935
"C" "S" "C"
14'x9' 2 5.0 10-12| 14 9 10 | 10 8 1.22 15'-8" | 2'-10" 1.74 14'-6" 1.83 14'-6" 0.20 9'-6" 0.24 13'-4" 5935 >
3 5.0 13-16| 14 9 11 11 9 1.10 | 15-10" | 2'-10" 1.70 14'-6" 1.76 14'-6" 0.23 9'-6" 0.27 136" 6590
1 5.0 2-9 14 | 10 | 10 | 10 8 1.02 16'-8" | 2'-10" 1.52 14'-6" 1.61 14'-6" 0.20 10'-6" 0.24 13'-4" 6135 Typ|ca| Barre| Section
14'x10" 2 5.0 10-13| 14 | 10 | 10 | 10 9 1.19 17'-6" 3'-3" 1.76 14'-6" 1.86 14'-6" 0.23 10'-6" 0.24 13'-6" 6425
3 5.0 14-16| 14 | 10 11 11 9 1.04 17'-0" | 2'-11" 1.79 14'-6" 1.88 14'-6" 0.23 10'-6" 0.27 13'-6" 6815
1 5.0 29 14 | 11 10 | 10 8 1.02 18'-2" 31" 1.62 14'-6" 1.74 14'-6" 0.20 11'-6" 0.24 13'-4" 6335
14'x11" 2 5.0 10-12| 14 | 11 | 10 | 10 9 1.13 18'-8" 34" 1.77 14'-6" 1.89 14'-6" 0.23 11'-6" 0.24 13'-6" 6650
3 5.0 13-16| 14 | 11 11 12 9 0.95 181" | 2'-11" 1.80 14'-6" 1.89 14'-6" 0.23 11'-6" 0.29 13'-6" 7235
1 5.0 29 14 | 12 | 10 | 10 8 1.05 20'-0" 36" 1.73 14'-6" 1.88 14'-6" 0.27 12'-6" 0.24 134" 6535
14'x12" 2 5.0 10-12| 14 | 12 | 10 | 10 9 1.13 20'-2" 37" 1.88 14'-6" 2.01 14'-6" 0.23 12'-6" 0.24 13'-6" 6875
3 5.0 13-16 | 14 | 12 11 12 9 0.95 19'-9" 3-3" 1.89 14'-6" 1.98 14'-6" 0.23 12'-6" 0.29 13'-6" 7460
1 5.0 29 14 | 13 | 10 | 10 8 1.08 | 21-10"| 3'-11" 1.86 14'-6" 2.01 14'-6" 0.38 13'-6" 0.24 13'-4" 6735
14'x13" 2 5.0 10-13| 14 | 13 | 10 | 11 | 10 1.02 221" 4'-0" 1.70 14'-6" 1.85 14'-6" 0.32 13'-6" 0.24 13'-8" 7665
3 5.0 14-16| 14 | 13 11 12 | 10 0.89 215" 37" 1.80 14'-6" 1.94 14'-6" 0.29 13'-6" 0.29 13'-8" 8055
1 5.0 2-7 14 | 14 | 10 | 10 8 1.10 24'-g" | 4'-10" 1.77 14'-6" 1.94 14'-6" 0.50 14'-6" 0.24 13'-4" 6935
14'x14" 2 5.0 8-12 | 14 | 14 11 12 | 10 0.96 231" | 311" 1.67 14'-6" 1.82 14'-6" 0.38 14'-6" 0.29 13'-8" 8305
3 5.0 13-16| 14 | 14 11 12 12 0.90 233" 4'-0" 1.61 14'-6" 1.77 14'-6" 0.32 14'-6" 0.29 14'-0" 9100
M- M-
Min. CIr. Min. Clr. Notes:
S ) 1. Longitudinal reinforcement denoted as As5 and As6 must be
D=4%" X D=According to ACI placed in slab, floor, and walls and must be 0.06 in%/ft minimum.
. for wire size 2. All reinforcement lengths and areas are minimum requirements.
: 3. If reinforcing bars are substituted for welded wire reinforcing,
. dimension "M" and/or length of the As7/As8 reinforcement
. shall be adjusted to ensure adequate lap length is provided.
. 4. Weight of sections assumes a density of 150 PCF and squared
. corners.
S 5. See PRCB G1-20 and G2-20 for additional information and notes.
Reinforcement Welded Wire
Bars Reinforcement /‘I I DoT
Bent Bar Details & ‘ Uuu“
All dimensions are out to out. 5 Standard Design
D = pin diameter (min.). w & . .
Pin diameter may be increased if ~l= w Slﬂg|e Precast Reinforced
needed to maintain clear cover. N 2
NG = Concrete Box Culverts
= (2 = December, 2020
E m
o o
= E Culvert Barrel
[ o .
'f_, a Deta”s PRCB 14'20
14'-0" Span Barrel Sections
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’ ] ; . | -
Variable Dimensions and Quantities for 16' Span Barrel Sections
) . Reinforcement Requirements
Dimensions i
Asl As2 As3 As4 As7/As8 Weight
Fill S H A B C Area Area Area Area Area (LB/FT) ™ As5
Size Class f'c (KSI) #n |l En L En | an | any | an | anzen Length M (IN?/FT) Length (INY/FT) Length (IN/FT) Length (IN?/FT) Length [ As7 #3 Haunch Bar
1 5.0 2-10 | 16 4 10 | 11 10 1.53 13'-5" 4'-2" 0.96 166" | 0.93 16'-6" 0.24 4'-6" 0.27 15'-8" 5940 :‘ = : J -
16'x4" 2 5.0 11-13| 16 4 11 | 11 10 1.92 13'-2" 4'-0" 1.19 16'-6" 1.20 16'-6" 0.27 4'-6" 0.27 15'-8" 6160 = - 1 /\
A < . = ; N
3 6.0 14-16| 16 4 12 | 12 11 1.88 132" | 3-11" 1.14 16'-6" 1.16 16'-6" 0.27 4'-6" 0.29 15'-10" | 6750 / j L < § \
—y
1 5.0 2-8 16 5 10 | 11 9 1.37 137" 3-9" 0.99 16'-6" | 0.98 16'-6" 0.23 5'-6" 0.27 15'-6" 6020 As2 Asb o
16'x5' 2 5.0 9-12 | 16 5 11 | 11 10 1.62 13'-8" 39" 1.17 16'-6" 1.20 16'-6" 0.24 56" 0.27 15'-8" 6410 =Typ
3 5.0 13-16 | 16 5 12 | 12 11 1.77 | 13-10" | 3'-9" 1.28 16'-6" 1.31 16'-6" 0.27 56" 0.29 15-10" | 7025
<— As4
1 5.0 29 16 6 10 | 11 9 1.40 14'-3" 37" 1.19 16'-6" 1.19 16'-6" 0.23 6'-6" 0.27 15'-6" 6245 B
16'x6' 2 5.0 10-12| 16 6 11 | 11 10 1.52 14'-4" 37" 1.29 16'-6" 1.32 16'-6" 0.24 6'-6" 0.27 15'-8" 6660 £ Asl AS6 T T ASS
3 5.0 13-16| 16 6 12 | 12 10 1.77 14'-0" 34" 1.55 16'-6" 1.61 16'-6" 0.24 6'-6" 0.29 15'-8" 7100
1 5.0 29 | 16 7 10 | 11 9 1.32 | 14-11" | 35" 1.29 166" | 1.32 166" | 0.23 7-6" 0.27 15'-6" 6470 ASS T T AsE
16'x7" 2 5.0 10-12| 16 7 11 | 11 9 1.56 14'-6" 32" 1.55 16'-6" 1.61 16'-6" 0.23 7-6" 0.27 15'-6" 6690 Haunch
3 6.0 13-16| 16 7 12 | 12 10 1.59 | 14-10" | 3'-3" 1.68 16'-6" 1.73 16'-6" 0.24 7-6" 0.29 15'-8" 7350 \( As3 F As6 / R
1 5.0 2-8 16 3 10 11 9 1.19 15'-9" 3'-4" 1.29 16'-6" 1.32 16'-6" 0.23 8'-6" 0.27 15'-6" 6695 . }' \ 1 HA
16'x8' 2 5.0 9-12 | 16 8 11 | 11 9 1.47 15'-4" 31" 1.67 16'-6" 1.74 16'-6" 0.23 8'-6" 0.27 15'-6" 6915 £y NS { 7
3 6.0 13-16| 16 8 12 | 12 10 1.47 15'-8" 32" 1.79 16'-6" 1.85 16'-6" 0.24 8'-6" 0.29 15'-8" 7600 ASSJ \—Ass
1 5.0 2-8 16 9 10 | 11 8 1.23 16'-1" 3'-0" 1.55 16'-6" 1.59 16'-6" 0.20 9'-6" 0.27 15'-4" 6650
" "s" oy
16'x9' 2 5.0 9-12 | 16 9 11 | 11 9 1.40 16'-4" 31" 1.79 16'-6" 1.88 16'-6" 0.23 9'-6" 0.27 15'-6" 7140 >
3 6.0 13-16| 16 9 12 | 12 9 1.40 16'-2" | 2'-11" 2.07 16'-6" | 2.16 16'-6" 0.23 9'-6" 0.29 15'-6" 7575
1 5.0 28 | 16| 10| 10|11 ] 8 | 120 | 1721 | 370" | 165 | 166" | 171 | 166" | 020 | 106" | 027 | 154" | ess0 Typical Barrel Section
16'x10' 2 5.0 9-12 16 10 11 11 9 1.35 17'-4" 3'-1" 1.91 16'-6" 2.00 16'-6" 0.23 10'-6" 0.27 15'-6" 7365
3 6.0 13-16| 16 | 10 | 12 | 12 10 1.31 17'-6" 31" 2.00 16'-6" 2.09 16'-6" 0.24 10-6" | 0.29 15'-8" 8100
1 5.0 2-8 16 | 11 | 10 | 11 8 1.20 18'-1" 3-0" 1.76 16'-6" 1.83 16'-6" 0.20 116" | 0.27 15'-4" 7050
16'x11" 2 5.0 9-12 | 16 | 11 | 11 | 11 9 1.32 18'-6" 32" 2.00 16'-6" 2.13 16'-6" 0.23 11-6" | 0.27 15'-6" 7590
3 6.0 13-16| 16 | 11 | 12 | 12 10 1.28 18'-8" 32" 2.09 16'-6" 2.21 16'-6" 0.24 11-6" | 0.29 15'-8" 8350
1 5.0 2-7 16 | 12 | 10 | 11 8 1.17 19'-7" 33" 1.76 16'-6" 1.83 16'-6" 0.24 12'-6" | 0.27 15'-4" 7250
16'x12' 2 5.0 8-11 | 16 | 12 | 11 | 11 9 1.22 20'-0" 35" 1.97 16'-6" 2.12 16'-6" 0.23 12-6" | 0.27 15'-6" 7815
3 6.0 12-16| 16 | 12 | 12 | 12 11 1.22 20'-6" 37" 2.00 16'-6" 2.15 16'-6" 0.27 12'-6" | 0.29 15'-10" | 8950
1 5.0 2-7 16 | 13 | 10 | 11 8 1.20 217" 3'-9" 1.86 16'-6" 1.95 16'-6" 0.32 13-6" | 0.27 15'-4" 7450
16'x13' 2 5.0 811 | 16 | 13 | 11 | 11 9 1.23 21-6" 3-8" 2.06 16-6" | 2.24 16'-6" 0.27 136" | 0.27 15'-6" 8040
3 6.0 12-16| 16 | 13 | 12 | 12 11 1.19 | 21-10"| 3'-9" 2.10 16'-6" 2.25 16'-6" 0.29 136" | 0.29 15'-10" | 9225
1 5.0 2-7 16 | 14 | 10 | 11 8 1.23 24'-3" 4'-7" 2.00 16'-6" 2.09 16'-6" 0.42 146" | 0.27 15'-4" 7650
16'x14' 2 5.0 8-11| 16 | 14 | 11 | 11 10 1.22 234" 4'-1" 1.98 166" | 2.16 16'-6" 0.31 146" | 0.27 15'-8" 8660
3 6.0 12-16| 16 | 14 | 12 | 12 11 1.17 232" | 3-11" 2.19 16'-6" 2.37 16'-6" 0.29 14-6" | 0.29 15-10" | 9500
- o Notes:
Min. Clr. Min. Clr. Longitudinal reinforcement denoted as As5 and As6 must be
N placed in slab, floor, and walls and must be 0.06 in%/ft minimum.
‘\')D—41/" kS ) All reinforcement lengths and areas are minimum requirements.
2 . D‘chcfvz‘rjé”g‘zteo ACl If reinforcing bars are substituted for welded wire reinforcing,
. dimension "M" and/or length of the As7/As8 reinforcement
. shall be adjusted to ensure adequate lap length is provided.
. Weight of sections assumes a density of 150 PCF and squared
. corners.
. See PRCB G1-20 and G2-20 for additional information and notes.
Reinforcement Welded Wire /"IOWADDT
Bars Reinforcement ‘

Bent Bar Details

All dimensions are out to out.

D = pin diameter (min.).

Pin diameter may be increased if
needed to maintain clear cover.

Standard Design
Single Precast Reinforced

Concrete Box Culverts
December, 2020

10-2021

Culvert Barrel
Deta”s PRCB 16-20

16'-0" Span Barrel Sections

LATEST REVISION DATE

ﬁPROVED BY BRIDGE ENGINEER EEES wN e

NGLISHSIGNEDPRECASTCULVERTS.DGN - PRCB 16-20 - THIS SHEET ISSUED 12-2020.

REVISED 10-2021: Updated Note 1 & Variable Dimension Table.
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1" Diameter Culvert Ties (Typ.).

See sheet

1'-0" Min.

ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 1-20-T1 S1 - THIS SHEET ISSUED 12-2020.

3"O Hole Joint "Option A" PRCB G2-20 for "Typical Tie Layout" Typ. At Ab
@in Parapet Shown, See @ — - [ [
and Slab Detail A Below *\
- h [ \ T fr TT1 Tt fr Tt **fr
Qe 1 1 I | | | ®y
—y= L ™ T T — k- y
Y v |~ ] . T@ YO
| ST < 5 % Y - -
o/ ' a2 4 g‘g) Edge of Haunch
®4” Tongue | i o Y P2 4\
or Groove c © 'q:) s 0] -
o ® — R
G Culvert g sa Y Ez=xf ) E=== ‘ > ﬂ\ﬁw
T, ° zx' . L S /® #
© =8 wn ap ~ _
o ‘5? : B Spilce—» i \7 "
™ g’cg x I JEr\_dto Groove
o = oin
am <«——0.20 IN?/FT for "R" = 4 FT - 11 FT \—Tongue
) }{ 0.23 IN?/FT for "R" = 12 FT———» D t | A
T _ L __ L __ ctal
2 F ;A T #3 Bars @ F=== } N
ol : @t RS 'i; L 1-0" Spa. (Typ.) (Detail Shown at Floor; Similar at Walls)
ohe a I vy oy T \
:—I1 5 | ) L | m m m 4# A olo
v I " | - " " — 7‘{7 }{ 2y L
Joint "Option B" Qa N
Shown @ :o‘Lci '_v® { ) A \
. T > . . =7
— - 1'-0" Maximum Radius (Typ.) N [ wen \® "
(Rei fPla n \tlletvgh ) Optional Squared Corner 48 >l s ;48 >
einrtorcement no own f 3/ "
With 73" to 2" Chamfer Ah (Permissible As3 (See Table)
#3 HaunchlB_ars to Lap @ ¢ Culvert) Small Radius
Eztyeonndd in!'dnémum of 2 S . Y Y or Bevel Optional in.
Reinforcing, but not Past ection - @Lomgitudihal Reinforcing s Outside Face
Outside Reinforcing (Typ.) | Ah > r |
o = AA“
= B L
° -
/ Top of Concrete 5 e 'S o<
[ End Section o Inside Face As3 @
v >l Longitudinal
// ‘ #4 Longitudinal Bars Reinforcing
ﬁ/ 7\ 1:1 Bevel — 2'-6" Long at 1'-0" on
20 . I %"0O Eyebolt @ Center or Equivalent
3a Stirrups Nut 0.20 IN’/FT Welded Wire Reinforcing
@ 6" O.C. B T /@
6" 1'-0" . > . .
™ See 'Parapet Longit. Stake Threads Al | Tongue and Groove Joint Detail
. Reinforcing" Table Deta || C o= F2=7
_o.“ 3"® Hole With g
FL}{ #8 Dowels 1'-0" Long B
: >
A L L
A —— Top Tie Not Required if == F= =
A A B3k Height "H" is Less Than 4'-0"
>la 4 @ Inlet Flow Direction 1-0",
> -
HV)_ Level Outlet Flow Direction TP \ /‘\¥#3 Bars @
> 1'-0" Spa. (Typ.) H
2 Ties ?:~\7AT N 5fa Galv. Steel Fence Anchor Shown, 'i_li@ \ ' ? / Bent Bar Detalls
tSO Barrel k N | See Detail C for Eyebolt Option " o
= t — S~<
& ection T —3'o Holes@ C_L“ -
) . 4 ) > . 1an
T . gl x @ - 3" Dia. Holes B ©
= 5 S 4 Two Per Curtain o
7y [ Wall M\nimum@ (P:l%" p=3%" {
ole I ol ™ B D % )
T > PN | 8"
= K /—/14— ~ As3 (See Table) Precast Curtain Wall 5fa
v A . v y Ah reinforcement, see table. (Galv.)
= iu X Ed ? / PR @,8:‘ 4 Splices allowed at @ of span only. Note: 3a
T Two Culvert J - S t 7.7 All dimensions are out to out.
wo Culver! z _ o .
Ties are Flow Line #4 Dovve\s@/ o ecton D = pin diameter.
Required 1'-0" Long <
Joint 2
o 0.10 IN?/FT E.F.
Option A Both Directions % ’ ﬂ IOWA
Shown . . A& - J
@ Joint "Option B" i
B 6'-0" Typ. R Shown (3) _ s e
a 4'-0" Min. . 3'0 Hole ] Standard Design
() w . .
5 " Single Precast Reinforced
wp e
- - z = Concrete Box Culverts
. . Note: ) > December, 2020
> m
Side Elevation L based on 3:1 foreslope. & a
= g Type 1 End
Note: See sheet PES 2-20-T1 for additional information and notes = & Section Details PES 1-20-T1
used in conjunction with this sheet. =
For Skews up to 7.5°; 6' - 12' Spans Sheet 1 of 2
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ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 2-20-T1 S2 - THIS SHEET ISSUED 12-2020.

REVISED 01-2023: Added note to burr threads of Concrete Box Ties.

At & Ab Reinf. Dimens. Ah & As3 Reinf, Construction Notes:
Span Reqg'd. At | Reqg'd. Ab Span | Section Ht. Req'd. Ah Bottom Slab Thick. (IN) Precast box culvert end sections shall be constructed in accordance with details and notes,
S (FT) (IN?/FT) (IN?/FT) S (FT) H (FT) (IN?/FT) Required As3 (IN?/FT) as shown below:
6 0.22 0.34 6 8 10
P 024 0.46 3 030 0.20 Reinforcing for precast end sections & curtain walls shall be welded wire reinforcing (WWR)
0‘31 - ) 0'20 : meeting the requirements of AASHTO LRFD Section 5. The concrete cover over the
10 0'39 8'32 s 0'20 8'28 reinforcing steel shall not be less than 1.5 inches or greater than 2.0 inches.
6 0.20 0.20 Refer to sheets PRCB G1-20 & PRCB G2-20 for additional notes and details.
: 7 0.23 0.23
Pa ra pet Longlt- 3 0.34 031 Refer to "Fabric Layer Detail" on sheet PRCB G2-20 for multiple WWR layers.
3 3 10
Remforcmg 7 053 o7 Burr threads of Concrete Box Ties without damaging galvanizing to prevent nut rotation
Span S (FT) Required Bar Size 5 0:24 oj24 after tightening is complete.
: iz 6 0.24 0.24 @ Use tongue on inlet end section and groove on outlet end section.
7 0.24 0.24
10 #6 8 0.26 0.24 @ Fill holes with grout. Grout shall consist of 1 part cement and 2 parts sand. Use air
12 #7 9 0.38 0.29 entrained portland cement. Grout mix shall have a maximum slump of 4 inches.
10 0.54 0.37
Apron 10 8 10 @ Floor thickness (Tb) shall be, Tb = 8 in. for 6 foot span, Tb = 10 in. for all other spans.
. 4 0.24 0.24
Dimens. 5 0.24 0.24 @ Joint "Option A": Provide joint in walls and floor. Terminate joint at haunch. See "Detail A"
- y 6 0.24 024 on Sheet PES 1-20-T1.
(3 pron
Rise Length 7 0.24 0.24 . " . ", . . L .
RN L ) 0.24 024 @ Joint "Option B": Provide continuous joint in walls, floor and haunch.
3 o 9 0.36 0.31 } ) )
2 00" 10 051 0.40 @ Haunch dimension to match barrel haunch size.
— 11 0.70 0.50 . L . . .
5 13'-0 5 094 06 @ Minimum longitudinal reinforcement shall be 0.06 sq. inches per peripheral foot on all faces
6 16'-0" = - 3 o of the end section, except in the tongue and groove area.
7 19'-0"
8 22'-0" g 8;3 8;2 Lap splices shall be Class B and shall be designed according to the AASHTO LRFD Bridge
9 25'-0" '2 : Design Specifications, Section 5.
0 280" 6 0.24 0.24
11 31'-0" U 0.24 0.24 @ Optional eyebolts shall conform to ASTM A307. Eyebolts and nuts shall be galvanized in
12 34'-0" 8 0.24 0.26 accordance with ASTM A153. The eye of the eyebolt shall be cast flush with the concrete
9 0.34 0.34 surface.
10 0.49 0.42
11 0.67 0.53
12 0.90 0.65 Dowel Setting Note (Fence Anchor):
Note: "H" is the largest vertical dimension of the section. The 5fa bars or eyebolt may be set as dowels in drilled holes.

Holes shall be drilled to the depth required to achieve bar
embedment as shown in the "Side Elevation" or "Detail C". The
dowels shall be installed in accordance with the Manufacturer's
recommendations. Either of the following systems may be used
as a bonding agent:

A. Polymer grout system shall be in accordance with Article
2301.03, E, of the Standard Specifications.

B. Hydraulic cement grout systems. Drilled holes are to be 2%
times the dowel diameter and are to be blown clean with
compressed air immediately prior to placing grout. The
hydraulic cement grout shall be one of those approved in
Materials I.M. 491.13.

GIoWADOT

Standard Design

2
i u Single Precast Reinforced
E = Concrete Box Culverts
S ‘;" = December, 2020
- g Type 1 End
Note: See sheet PES 1-20-T1 for details used in conjunction with this sheet. "':’ & Section DetaiIS PES 2-20-T1
- For Skews up to 7.5° 6' - 12' Spans Sheet 2 of 2
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Updated wall thickness & inside wall reinforcing in Section Y-Y. Added note reference for floor thickness in Section Z-Z.

ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 3-20-T1 S1 - THIS SHEET ISSUED 12-2020.

REVISED 10-2021: Updated curtain wall height.

@3"@ Hole

1" Diameter Culvert Ties (Typ.). See

100"

Joint "Option A" heet PRCB G2-20 for Typical Tie Layout" -
in Parapet Shown, See @ shee or Typical e Layou Min. /*At /—Ab
and Slab T Detail A Below T ] (), ~ / /
= o
O | >
_ fr Tt fr Tt — vy L [
R —— EE0 — ;
= 0y T [ w w ™ A 1 ] =
)] -
"”‘/ ST VT@, 5| Ty - - -\
F\ln = [ o4 9]
. Sk
4" Tongue 1 ° v =
@ i |2 o
or Groove e A
Ji AN S F==3
2
Lap ~ A :>
o . Spilce—»
c « ©) v Small Radius ‘
Jee B 0.20 INFT for "R" = 4 FT - 11 FT _or Bevel Optional :
@ Culvert ez 0.23 INYFT for "R" = 12 FT @Longltudmal Reinforcing a Outside Face
w " - 2%, 0.36 INY/FT for "R" = 13 FT - 14 FT - Ah 5 F
° e olzs "’ dy [T = —
e 2 ) : : :
Mmoo e o ol @ . @
oS Bz @ 1'-0" Spa. N . - N
& 8N/ | =
}r A N\
o = . — ; \ As3
=) ) Inside Face
”V L \ o Longitudinal @
1'-0" Maximum Radius (Typ.) . - \ \G> . ) ;ﬁfl@lLoLnognltugutn?ILg”arosn Reinforcing
Optional Squared Corner 48 »le s =<8 > Center org Equivalent
o }{ Wwith %" to 2" Chamfer LAh (Permissible Welded Wire Reinforcing
5l #3 Haunch Bars to Lap @ @ Culvert) @ As3 (See Table) ) .
- ~\ - @u 2z Extend o Minimun of 2 Tongue and Groove Joint Detall
= b ° ~ :
Qe 5 T T T ™ i # U{ Y Reinforcing, but not Past SeCtIOﬂ Y'Y
—y= L4 Y + # # T \ 4# [ , Outside Reinforcing (Typ.)
Y
® RS (®)
—IF 4 Edge of Haunch
Plan View i seve | T Tﬁ
(Reinforcement not Shown) N L beve Ll 4
1
0.20 IN?/FT —f—» <—1—0.20 IN?/FT —#
/ Top of Concrete L Lo ¢ \
{ End Section ” — End of Groove
77 @ L Joint
20" 3a Stirrups / r>’B @ Tongue
@ 6" O0.C. F— %" Eyebolt@ bl o s H
6" | 1-0" ~ F==F F==H
See "Parapet Longit. Nut . DEtall A .
Reinforcing” Table 10" (Detail Shown at Floor; Similar at Walls)
ob " ; take Th >
g 3"® Hole With ) Stake Threads Typ. | o
"y #8 Dowels 1'-0" Long Detail C I~ #3 Bars @ 1'-0
-k etal
v - e Spa. (Typ.)
A -3 Top Tie Not Required if Si. ;
A A Height "H" is Less Than 4'-0" Bent Bal’ DetaI|S
= | Inlet Flow Direction
ol 4n - u u u 6"
—|F Level Outlet Flow Direction oS
' @ i — 3" Dia. Holes
t2 Tées I wa N Sfa Galv. Steel Fence Anchor Shown, Five Per Curtain ) 5 1'-4
50 tf”re Ry See Detail C for Eyebolt Option Wall Minimum @ % !
2 ection —j Sso = " TR
x T [—3"0 Holes(2) L \@> \ P=1% D=3%" {)
: As3 (See Table) Precast Curtain Wall .,
I = % — Ah reinforcement, see table. 8 5fa
B § |= # Splices allowed at ¢ of span omy4® 33 (Galv.)
7y a t ; A o Note:
A < == A . ; .
blg S = Sectlon Z_Z All dlmensllons are out to out.
e X /__/i— [l D = pin diameter.
‘ . : ‘ ‘ :
L4 o h 3 P
Iy \ - ? / 2v Y
g TR SIOWADOT
Ti Flow Line #4 Dowels ) &
ies are 10" Lon S &
Joint Required — 9 < y
--%';uon A" 0.10 IN*/FT E.F. 153 Standard Design
Both Directions w ] ' :
Shown _ Y |5 " Single Precast Reinforced
@ o Joint "Option B" . ole 8
6-0" Typ. Shown (3) 5" CIr. NE = Concrete Box Culverts
4'-0" Min. 3"® Hole |5
g (7] > December, 2020
a m
[i'4 o
< t . = E Type 1 End
Note: Note: See sheet PES 4-20-T1 for additional information and notes E & Section Details PES 3-20-T1
Side Elevation L based on 3:1 foreslo used in conjunction with this sheet. - . . .
: pe. For Skews up to 7.5°; 14' - 16' Spans Sheet 1 of 2
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REVISED 01-2023: Added note to burr threads of Concrete Box Ties.
ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 4-20-T1 S2 - THIS SHEET ISSUED 12-2020.

REVISED 10-2021: Updated Note 7 & 8 and added Note 10.

Apron Dimens. Ah & As3 Reinf. Construction Notes:
Dimens. Span | Section Ht. | Reg'd. Ah Required As3 (IN?/FT) Precast box culvert end sections shall be constructed in accordance with details and notes,
S (FT) H (FT) (IN?/FT) a as shown below:
Box Apron 14
RR'(SFeT) Length 4 0.24 0.24 Reinforcing for precast end sections & curtain walls shall be welded wire reinforcing (WWR)
5 0.24 0.24 meeting the requirements of AASHTO LRFD Section 5. The concrete cover over the
4 10'-0" 5 024 0.24 reinforcing steel shall not be less than 1.5 inches or greater than 2.0 inches.
> 13-0° 7 0.24 0.24
6 16'-0" 8 024 0.28 Refer to sheets PRCB G1-20 & PRCB G2-20 for additional notes & details.
/ 19-0" 9 0.34 0.36
2 i;g 10 0:49 0:45 Refer to "Fabric Layer Detail" on sheet PRCB G2-20 for multiple WWR layers.
: 11 0.67 0.55
10 28'-0" B 0.90 068 Burr threads of Concrete Box Ties without damaging galvanizing to prevent nut rotation after
E ;118 3 098 036 tightening is complete.
13 37-0" = 14 122 1.03 @ Use tongue on inlet end section and groove on outlet end section, to match barrel section.
14 40'-0"
4 0.24 0.24 Fill holes with grout. Grout shall consist of 1 part cement and 2 parts sand. Use air
Z 853 géj entrained portland cement. Grout mix shall have a maximum slump of 4 inches.
7 0.24 0.24 @ Lap splices shall be Class B and shall be designed according to the AASHTO LRFD Bridge
8 0.24 0.30 Design Specifications, Section 5.
9 0.34 0.38
10 0.49 0.47 @ Joint "Option A": Provide joint in walls and floor. Terminate joint at haunch. See "Detail A"
11 0.67 0.58 on Sheet PES 3-20-T1.
12 0.90 0.71
13 0.98 0.89 @ Joint "Option B": Provide continuous joint in walls, floor and haunch.
14 1.22 1.07
Note: "H" is the largest vertical dimension of the section. @ Haunch dimension to match barrel haunch size.
R . Minimum longitudinal reinforcement shall be 0.06 sq. inches per peripheral foot on all faces
At & Ab Relnf. Pa ra pet LOﬂglt- of the end section, except in the tongue and groove area.
Span Req'd. At | Req'd. Ab i i , _ _ _ ,
SF()FT) (IN?/FT) (IN?/FT) Relnforcmg Wall thickness (Tc) shall be 8 inches when the Section Height (H) is less than or equal to 12
2 0.47 0.90 Span S (FT) Required Bar Size feet. For "H" equal to 13 to 14 feet, wall thickness shall be 9 inches.
16 0.56 1.08 14 #7 ) . )
16 #8 @ Optional eyebolts shall conform to ASTM A307. Eyebolts and nuts shall be galvanized in
accordance with ASTM A153. The eye of the eyebolt shall be cast flush with the concrete
surface.

Bottom slab thickness may be increased up to 2" max. provided cover is 1%" min. to 2"
max.

Dowel Setting Note (Fence Anchor):

The 5fa bars or eyebolt may be set as dowels in drilled holes.
Holes shall be drilled to the depth required to achieve bar
embedment as shown in the "Side Elevation" or "Detail C". The
dowels shall be installed in accordance with the Manufacturer's
recommendations. Either of the following systems may be used
as a bonding agent:

A. Polymer grout system shall be in accordance with Article
2301.03, E, of the Standard Specifications.

B. Hydraulic cement grout systems. Drilled holes are to be 2%
times the dowel diameter and are to be blown clean with
compressed air immediately prior to placing grout. The
hydraulic cement grout shall be one of those approved in
Materials I.M. 491.13.

GIoWADOT

Standard Design
Single Precast Reinforced

Concrete Box Culverts
December, 2020

01-2023

Type 1 End
Section Details PES 4-20-T1

For Skews up to 7.5°; 14' - 16' Spans Sheet 2 of 2

Note: See sheet PES 3-20-T1 for details used in conjunction with this sheet.

LATEST REVISION DATE
jEPROVED BY BRIDGE ENGINEER
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2"® Holes @ Joint "Option A" @ See Sheet PES 9-20-T3

_?_; DgfeF\)Nia“ﬁO Shown, See 1" Diameter Culvert Ties (Typ.). See sheet for Lintel Beam Details
P Detail A Below PRCB G2-20 for "Typical Tie Layout"
B o
TE o Edge of Haunch
T T fr - * I \
*7*&* *0;1, ; T 11 m AL OO{ 7y Y @$ *
= A ‘A [1] [H "
SICIE s o L
¥ ~N| = I ) von ﬁ\L
. 1 ol - 0.20 IN¥FT for "R" = 4 FT - 11 FT
(1)2 Tongue ° Y T 0.23 INFT for "R" = 12 FT——» #
or Groove c . A F==H == B \ End of G
o ® —— £ENnad O roove
o} Culvertj v ilf{ \ Joint
r] ;. _ Tongue
Ity — = - —o0{— g fém o« . E
218 \@ Detail A
ga% 4 L L __] (Detail Shown at Floor; Similar at Walls)
\ = =EE
° 17 % o #3 Bars @
'} = :% 1'-0" Spa. (Typ.)
2[5 5le N\
- N = -
4 b ™y @{ vy 2= \,,1
o1 ° i | - i T~ 7#7}{7 '_v@ O \
Joint "Option B" qn . : =
Shown @ _ VL' (1) O. Maximum Radius (Typ.) \ ng g
Sla ptional Squared Corner < L >l >
. SRS b 3w "
Plan View =1F With %" to 2" Chamfer Ah (Permissible As3 (See Tale)

(Reinforcement not Shown)

#3 Haunch Bars to
Extend a Minimum of 2"
Beyond Inside

Lap @ @ Culvert)
Section Y-Y

@ Longitudinal Reinforcing
Ah

Small Radius
or Bevel Optional

REVISED 10-2021: Updated lintel beam connection hole location in Plan View.
ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 1-20-T3 S1 - THIS SHEET ISSUED 12-2020.

) | s Outside Face
Reinforcing, but not Past = F
Outside Reinforcing (Typ.) f - 4
AL SRR 1
5] R i
Y
Inside Face ™ \; As3
/ Top of Concrete Longitudinal @
{ End Section g" g 8 #4 Longitudinal Bars Reinforcing
7 >l > 2'-6" Long at 1'-0" on
/ 40 Center or Equivalent
%\\\ 5%'0 Eyebolt @ > i: Welded Wire Reinforcing
Nut 1:1 Bevel — . .
o N\ 1 d Tongue and Groove Joint Detail
Stake Threads
H 0.20 IN%/FT —f+—» ~—1—0.20 IN?/FT
o Detail C
,ﬂ‘ E==o b=z
Top Tie Not Required if s \CD
Height "H" is Less Than 4'-0" >
Inlet Flow Direction
4" 1 <~
*H‘@ Outlet Flow Direction i-o” <
2 Ties N Sfa Galv. Steel Fence Anchor Shown P .
y .
R tS%CBtiaOrrr]el _\\ See Detail C for Eyebolt Option ¥it-?o?asrsa@(-ryp) Bent Bar Detalls
- _ Ry - . .
x _ ~J 30 Holes (2) »—i@ v f —
B _ 7Y ¥ ¥ 1'-4
- g% .
T <) -Ta
B Z|Z ©| > EIECYFEVIEN
X o @ . D=3%" )
) - ==, = — 3" Dia. Holes
olg t N O Two Per Curtain 5f
S } /_/i— NN Wall Minimum@ a
y . Y . X Y - v y L \@D (Galv.)
L4 r. _\ = ? / D @,E“ 4 . As3 (See Table) Precast Curtain Wall Eﬁts . tt t
\—Two Culvert : — Ah _remforcement, see table. 'mendsllons are out to out.
Ties are J Flow Line #4 Dowe\so/ :o. Splices allowed at ¢ of span only. D = pin diameter.
Required 1'-0" Long < X
Joint 0.10 IN?/FT E.F. Section Z-Z /‘
IOWADOT
Shown v &
@ 6'-0" Typ. - Joint "Option B" N 5" Clr. g i
240" Min. Shown@ 1"_\0” 30 Hole " % ' Standard De5|gnl
5 N " Single Precast Reinforced
vy o a
: NE = Concrete Box Culverts
. = - December, 2020
. . Note: o o
Side Elevation L based on 3:1 foreslope. o 2
- g Type 3 End
n <)
Note: See sheet PES 2-20-T3 for additional information and notes E & Section Details PES 1-20-T3
used in conjunction with this sheet. =
For Skews up to 7.5°; 6' - 12' Spans Sheet 1 of 2
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REVISED 01-2023: Added note to burr threads of Concrete Box Ties.

ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 2-20-T3 S2 - THIS SHEET ISSUED 12-2020.

Apron
Dimens.
Box Apron
Rise Length
R (FT) | L (FT)
3 6'-0"
4 9'-0"
5 12'-0"
6 15'-0"
7 18'-0"
8 21'-0"
9 24'-0"
10 27'-0"
11 30'-0"
12 33'-0"

Dimens. Ah & As3 Reinf.
Span Section Ht. Req'd. Ah Bottom Slab Thick. (IN)
S (FT) H (FT) (IN?/FT) Required As3 (IN?/FT)

6 8 10

3 0.20 0.20
4 0.20 0.20
5 0.20 0.20
6 0.20 0.20
7 0.23 0.23
8 0.34 0.31
8 8 10
4 0.24 0.24
5 0.24 0.24
6 0.24 0.24
7 0.24 0.24
8 0.26 0.24
9 0.38 0.29
10 0.54 0.37
10 8 10
4 0.24 0.24
5 0.24 0.24
6 0.24 0.24
7 0.24 0.24
8 0.24 0.24
9 0.36 0.31
10 0.51 0.40
11 0.70 0.50
12 0.94 0.62
12 3 10
4 0.24 0.24
5 0.24 0.24
6 0.24 0.24
7 0.24 0.24
8 0.24 0.26
9 0.34 0.34
10 0.49 0.42
11 0.67 0.53
12 0.90 0.65

Note: "H" is the largest vertical dimension of the section.

Note: See sheet PES 1-20-T3 for details used in conjunction with this sheet.

Construction Notes:

Precast box culvert end sections shall be constructed in accordance with details and notes,
as shown below:

Reinforcing for precast end sections & curtain walls shall be welded wire reinforcing (WWR)
meeting the requirements of AASHTO LRFD Section 5. The concrete cover over the
reinforcing steel shall not be less than 1.5 inches or greater than 2.0 inches.

Refer to sheets PRCB G1-20 & PRCB G2-20 for additional notes and details.

Refer to "Fabric Layer Detail" on sheet PRCB G2-20 for multiple WWR layers.

Burr threads of Concrete Box Ties without damaging galvanizing to prevent nut rotation
after tightening is complete.

@ Use tongue on inlet end section and groove on outlet end section.

Fill holes with grout. Grout shall consist of 1 part cement and 2 parts sand. Use air
entrained portland cement. Grout mix shall have a maximum slump of 4 inches.

@ Floor thickness (Tb) shall be, Tb = 8 in. for 6 foot span, Tb = 10 in. for all other spans.

@ Joint "Option A": Provide joint in walls and floor. Terminate joint at haunch. See "Detail A"
on Sheet PES 1-20-T3.

@ Joint "Option B": Provide continuous joint in walls, floor and haunch.

@ Haunch dimension to match barrel haunch size.

@ Minimum longitudinal reinforcement shall be 0.06 sq. inches per peripheral foot on all faces
of the end section, except in the tongue and groove area.

Lap splices shall be Class B and shall be designed according to the AASHTO LRFD Bridge
Design Specifications, Section 5.

@ Optional eyebolts shall conform to ASTM A307. Eyebolts and nuts shall be galvanized in
accordance with ASTM A153. The eye of the eyebolt shall be cast flush with the concrete
surface.

Dowel Setting Note (Fence Anchor):

The 5fa bars or eyebolt may be set as dowels in drilled holes.
Holes shall be drilled to the depth required to achieve bar
embedment as shown in the "Side Elevation" or "Detail C". The
dowels shall be installed in accordance with the Manufacturer's
recommendations. Either of the following systems may be used
as a bonding agent:

A.

B.

Polymer grout system shall be in accordance with Article
2301.03, E, of the Standard Specifications.

Hydraulic cement grout systems. Drilled holes are to be 2%
times the dowel diameter and are to be blown clean with
compressed air immediately prior to placing grout. The
hydraulic cement grout shall be one of those approved in
Materials I.M. 491.13.

GIoWADOT

Standard Design

i u Single Precast Reinforced
E = Concrete Box Culverts
S ‘;" = December, 2020
- g Type 3 End
N Section Details PES 2-20-T3
For Skews up to 7.5° 6' - 12' Spans Sheet 2 of 2
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Updated wall thickness & inside wall reinforcing in Section Y-Y.

Added note reference for floor thickness in Section Z-Z.

@2::0 Holes Joint "Option A" @ 1" Diameter Culvert Ties (Typ.). See sheet
6" Deep into Shown, See PRCB G2-20 for "Typical Tie Layout" See Sheet PES 10-20-T3 for

Top of Wall Detail A Below Lintel Beam Details
e ] ] —
M=
J [ — — I LU . I L L I L - U“
e 4 b S
T AR ®,
N N = [ 0 I T
@4” Tongue o }{ lz‘ g = <—————0.20 IN%FT for "R" = 4 FT - 11 FT
or Groove olo 0.23 IN’/FT for "R" = 12 FT
SlE 0.36 IN¥/FT for "R" = 13 FT - 14 FT
L A 2= =
o -
«
5 ’ N\
og
o} Culvert‘L a|gw L k==
S - — IR SEE
[ A I S S T S 1ol — I|< § o QAE #3 Bars @ Small Radius
o J%: i 2 1-0" Spa. (Typ.) or Bevel Optional
Mmoo ol \ @Longitudinal Reinforcing Outside Face
) =~ \ Ah ‘l
Yy y e \
N — R T N
Y — e “ .
S 6 “
1'-0" Maximum Radius (Typ.) g" X ngn \ 8" E
Optional Squared Corner -« > <>
With %" to 2" Chamfer L e L Inside Face As3
° Y Ah (Permissible As3 (See Tale) Longitudinal
KN #3 Haunch Bars to i Lap @ ¢ Culvert) #4 Longitudinal Bars Reinforcing
: o|% Extend a Minimum of 2 2'-6" Long at 1'-0" on
- ~| = Beyond Inside i Center or Equivalent
o o et o “# @ ] Reinforcing, but not Past SeCtlon Y_Y Welded Wirg Reinforcing
m | m m u 8] ;@ Outside Reinforcing (Typ.)
°i1°1T " | - o I~ 7* =y . .
‘ ' ‘ Tongue and Groove Joint Detail
Joint "Option B" Y Tc 'St Tc
Shown @ = e >
. olg
Plan View Ze © »|@

|
(Reinforcement not Shown) \
1:1 Bevel —

N\ A
Edge of Haunch
L ~—1—0.20 IN¥FT \
/ Top of Concrete 0.20 IN?/FT —f—» *
End Section E==x 3= -

’4—»

n X
'% #'3 Fars @ \C3> ¢
%"O Eyebolt @ > 1'-0" Spa. (Typ.) . _—T_\*
Nut =T == ) — End of Groove
o Stake Threads 10" ) LTOngueJOIHt
) Detail C TP, Vi :
=4 / Detail A
Top Tie Not Required if f:;i (Detail Shown at Floor; Similar at Walls)
Height "H" is Less Than 4'-0" - ? +
Inlet Flow Direction u u u G u
" < . .
L4 | Outlet Flow Direction o E Bent Bar DetaI|S
eve e .
2 Ties N 5fa Galv. Steel Fence Anchor Shown, @ 7Eivgls-erH8Leriain
to Barrel See Detail C for Eyebolt Option wall Minimum@
= | Section — =~ | \@D
= §|: As3 (See Table) l
= L— Ah reinforcement, see table. Precast Curtain Wall
e Splices allowed at ¢ of span only. 5fa
(Galv.)
b - ‘L S : Note:
\-i) ,% ~ SeCtlon Z_Z All dimensions are out to out.
Y Y. - k y . D = pin diameter.
= o e 3 S
I L
T Cul t ¥ A
T;ZZ a;Jever Flow Line—] #4 Dowe\sw/ o JIOWADOT
. Required 1'-0" Long < &
Joint 0.10 IN?FT E.F. e .
Siptlon A Both Directions ' Q Standard Design
own Y [} L . .
@ 60" Tvp Joint "Option B" o o S u Single Precast Reinforced
- yp. Shown . o =}
h 4'-0" Min. - ® 73'0 Hole NS = Concrete Box Culverts
= (2 > December, 2020
L = L
< » o o
= g Type 3 End
: . Note: Note: See sheet PES 4-20-T3 for additional information and notes Q T Section Deta”S PES 3—20—T3
Side Elevation L based on 3:1 foreslope. used in conjunction with this sheet. 3
For Skews up to 7.5°; 14' - 16' Spans Sheet 1 of 2

REVISED 10-2021: Updated curtain wall height & lintel beam connection hole location in Plan View.

ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 3-20-T3 S1 - THIS SHEET ISSUED 12-2020.
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Apron Dimens. Ah & As3 Reinf. Construction Notes:
Dimens. Span | Section Ht. | Reg'd. Ah Required As3 (IN?/FT) Precast box culvert end sections shall be constructed in accordance with details and notes,
S (FT) H (FT) (IN?/FT) as shown below:
Box Apron 14
RR'“SEGT) Le”Lgth 4 0.24 0.24 Reinforcing for precast end sections & curtain walls shall be welded wire reinforcing (WWR)
5 0.24 0.24 meeting the requirements of AASHTO LRFD Section 5. The concrete cover over the
4 9'-0 5 0.24 0.24 reinforcing steel shall not be less than 1.5 inches or greater than 2.0 inches.
> 12-0° 7 0.24 0.24
6 15'-0" 8 0.24 0.28 Refer to sheets PRCB G1-20 & PRCB G2-20 for additional notes and details.
/ 180" 9 0.34 0.36
8 21'-0" 10 0:49 0:45 Refer to "Fabric Layer Detail" on sheet PRCB G2-20 for multiple WWR layers.
E 240" 11 0.67 0.55
10 27'-0" B 0'90 0'68 Burr threads of Concrete Box Ties without damaging galvanizing to prevent nut rotation after
1; igg 3 0.98 036 tightening is complete.
13 36'-0" = 1 122 103 @ Use tongue on inlet end section and groove on outlet end section.
14 | 390" 7 0.24 0.24
. : Fill holes with grout. Grout shall consist of 1 part cement and 2 parts sand. Use air
Z g;i 853 entrained portland cement. Grout mix shall have a maximum slump of 4 inches.
7 0.24 0.24 @ Minimum longitudinal reinforcement shall be 0.06 sq. inches per peripheral foot on all faces
8 0.24 0.30 of the end section, except in the tongue and groove area.
9 0.34 0.38
10 0.49 0.47 @ Joint "Option A": Provide joint in walls and floor. Terminate joint at haunch. See "Detail A"
11 0.67 0.58 on Sheet PES 3-20-T3.
12 0.90 0.71
13 0.98 0.89 @ Joint "Option B": Provide continuous joint in walls, floor and haunch.
14 1.22 1.07

Note: "H" is the largest vertical dimension of the section. @ Haunch dimension to match barrel haunch size.
@ Wall thickness (Tc) shall be 8 inches when the Section Height (H) is less than or equal to 12
feet. For "H" equal to 13 to 14 feet, wall thickness shall be 9 inches.

Lap splices shall be Class B and shall be designed according to the AASHTO LRFD Bridge
Design Specifications, Section 5.

@ Optional eyebolts shall conform to ASTM A307. Eyebolts and nuts shall be galvanized in
accordance with ASTM A153. The eye of the eyebolt shall be cast flush with the concrete
surface.

Bottom slab thickness may be increased up to 2" max. provided cover is 1%" min. to 2"
max.

Dowel Setting Note (Fence Anchor):

The 5fa bars or eyebolt may be set as dowels in drilled holes.
Holes shall be drilled to the depth required to achieve bar
embedment as shown in the "Side Elevation" or "Detail C". The
dowels shall be installed in accordance with the Manufacturer's
recommendations. Either of the following systems may be used
as a bonding agent:

A. Polymer grout system shall be in accordance with Article
2301.03, E, of the Standard Specifications.

B. Hydraulic cement grout systems. Drilled holes are to be 2%
times the dowel diameter and are to be blown clean with
compressed air immediately prior to placing grout. The
hydraulic cement grout shall be one of those approved in
Materials I.M. 491.13.

GIoWADOT

Standard Design
Single Precast Reinforced

Concrete Box Culverts
December, 2020

01-2023

Type 3 End
Section Details PES 4-20-T3

For Skews up to 7.5°; 14' - 16' Spans Sheet 2 of 2

Note: See sheet PES 3-20-T3 for details used in conjunction with this sheet.

LATEST REVISION DATE
jEPROVED BY BRIDGE ENGINEER

REVISED 01-2023: Added note to burr threads of Concrete Box Ties.
ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 4-20-T3 S2 - THIS SHEET ISSUED 12-2020.

REVISED 10-2021: Updated Note 3 & 7 and added Note 10.
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REVISED 10-2021: Added lintel beam connection hole location in Plan View.
ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 5-20-T3 S1 - THIS SHEET ISSUED 12-2020.

Joint "Option A" Nt 8" 8"
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See Detail B "LL
@ Culvert ‘\ (See Table) .l a r a
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+ +— S ——
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See sheet PES 9-20-T3 Barrel Haunch Size
for Dimensions
777777777777777777 . B 1 1 = Y
G 4 | ‘
Ah (See Table, \ ey 2
_ ) Permissible Lap @ @) @ a @
Joint "Option A" As3 1'-0 Maximum Radius (Typ.)
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H #3 Haunch Bars to Extend a
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¥: LY ¥\ A S A \ \ -~ 2'0 Hales, 6 EEEL‘?ZFEEES'@%.?“ Past Outside
ro— | " — T — — T — \ o\ o\ Inch Deep Into
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\ Joint "Option B" @

A Shown 26"

(See Table) | "pr | 1w | 4-0" Min. ~ 30" | | 15° & 30° Skews
= T Mine T . 2-10"

34" ‘T» 45° Skews 7y

"L (See Table) N «w%— #4 Dowels@

HHy 1'-0 Long

L W
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A
\

Plan View e %»—‘« per Curtain Wall, Min.
< r.
<—=<——0.10 IN?/FT in E.F.
° Edge of Haunch . Both Directions
- |m / v <
o

y

4 e
. = ¢ < > 1'-0
\ See Sheet PES 9-20-'!'3 . _
/\( '/7f0r Lintel Beam Details End of }77\ i SeCtIOH A A

Groove Joint —

Top of Concrete
End Section

1

(@ %"® Eyebolt

Nut 1
Top Tie” N.C.)t- Required if . . TongueJ
Stake Threads Height "H" is Less than 4'-0 L ]
Detail C Detail A _
£ (Detail Shown at Floor; Similar at Walls) Small Radius
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Longitudinal Reinforcing 5 Outside Face
M| ¢ |
- | - |
5fa Galv. Steel Fence Anchor 1 _Fr- Sloped Wall Level Wall Section o e -
Shown, See Detail C for //"’_ @ Sections @ o' T S A .
Outlet Flow Direction Eyebolt Option / " ° ] Y
@ < g0 lice “la 2 Ties to :
. . - > B | BN
foiet F’IOW pirection / —i S:g:ieon EOI Inside Face ™ \;L A:3d9r IAS4
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T — S T #4 Longitudinal Bars Reinforcing
= ) T ; 2'-6" Long at 1'-0" on
§ g Flow Line //,_‘ “la Iélen;ﬁ,l] Center or Equivalent
?J; k- (:,r,,r'l= ir,i” Detail B Welded Wire Reinforcing
m| o7 i A i . .
N R N Vs Tongue and Groove Joint Detail
Yy v y )
£y A - n -
© N Sent Bar Delas &dIowADOT
Joint "Option A" Joint "Option B" o 1q & ‘
Shown @ Shown - g
Q Standard Design
D=33/4” w i) . .
S u Single Precast Reinforced
. o o
Note: 5fa NE = Concrete Box Culverts
Details shown are for left ahead skew. (Galv.) ol2 @
See Situation Plan for actual direction of skew. Note: : S fn December, 2020
i Details for right ahead skews similar. : ! &
See Section A-A for o [=]
Curtain Wall Details — See sheet PES 6-20-T3 for additional information All dimensions are out to out. - g Type 3 End
Elevation and notes used in conjunction with this sheet. D = pin diameter. & g : : PES 5-20-T3
= & Section Details
For Skews of 7.5° to 45°; 6' - 12' Spans Sheet 1 of 2
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- : Construction Notes:
Dimens. Ah & As3 Reinforcement , , , ,
5 - Bottom Siab Thick ) Precast box culvert end sections shall be constructed in accordance with details and notes,
c ’??% Seﬁt'&”ﬂm' Required Ah (IN?/FT) :eqournedaAg ('IC,\P'/FT) as shown below:
5 15° Skew | 30° Skew ] 45° Skew 8 10 Reinforcing for precast end sections & curtain walls shall be welded wire reinforcing (WWR)
3 0.20 0.20 0.20 0.20 meeting the requirements of AASHTO LRFD Section 5. The concrete cover over the
‘5‘ 8§8 g;g 858 0.20 reinforcing steel shall not be less than 1.5 inches or greater than 2.0 inches.
. . . 0.20
6 0.20 0.20 0.20 0.20 Refer to sheets PRCB G1-20 & PRCB G2-20 for additional notes and details.
7 0.25 0.27 0.28 0.23
8 0.37 0.40 0.42 0.31 Refer to "Fabric Layer Detail" on sheet PRCB G2-20 for multiple WWR layers.
3 15° Skew 30° Skew 45° Skew 3 10
4 0.24 0.24 0.24 0.24 Burr threads of Concrete Box Ties without damaging galvanizing to prevent nut rotation
5 0.24 0.24 0.24 0.24 after tightening is complete.
6 0.24 0.24 0.24 0.24
7 024 024 0.24 024 @ 8%" @ 15° ; 10%" @ 30°; 12" @ 45°
3 0.28 0.30 0.32 0.24
9 0.42 0.45 0.48 0.29 @ Culvert ties are to be 1 inch dia. rods.
10 0.59 0.64 0.67 0.37
10 15° Skew | 30° Skew | 45° Skew 8 10 @ For skew angles over 7°30' up to 22°30', use a 15° skew end section. For skew angles
4 0.24 0.24 0.24 0.24 over 22°30"' up to 37°30', use a 30° skew end section. For skew angles over 37°30' up to
5 0.24 0.24 0.24 0.24 45°, use a 45° skew end section.
6 0.24 0.24 0.24 0.24
7 0.24 0.24 0.24 0.24 @ Fill holes with grout. Grout shall consist of 1 part cement and 2 parts sand. Use air
) 0.26 0.28 0.30 024 entrained portland cement. Grout mix shall have a maximum slump of 4 inches.
9 0.39 0.42 0.45 0.31 ) : )
10 056 0.60 0.64 0.40 @ Floor thickness (Th) shall be, Tb = 8 in. for 6 foot span and Th = 10 in. for all other spans.
11 0.77 0.82 0.87 0.50
2 102 1.09 116 0.62 @ End of wall may be cut square as shown or follow the skew.
12 15° Sk 30° Sk 45° S} 1 : . o . - .
— — — S 9 @ Joint "Option A": Provide joint in walls and floor. Terminate joint at haunch. See "Detail A"
4 0.24 0.24 0.24 0.24 on PES 5-20-T3
5 0.24 0.24 0.24 0.24 ’
S 8;3 g'ij g;j 853 Joint "Option B": Provide continuous joint in walls, floor and haunch.
g 8;57’ 8'4212 8-1212 8;2 @ For the first section adjacent to the barrel, see As4 table.
10 0.53 0.57 0.60 0.42 @ Minimum longitudinal reinforcement shall be 0.06 sq. inches per peripheral foot on all faces
11 073 0.78 0383 0.53 of the end section, except in the tongue and groove area.
12 0.97 1.05 1.10 0.65
Note: "H" is the largest vertical dimension of the section. @ Use tongue on inlet end section and groove on outlet end section.
Lap splices shall be Class B and shall be designed according to the AASHTO LRFD Bridge
Length I— Length |—|— Design Specifications, Section 5.
Rise o N o Span o o N
R (FT)| 157 Skew | 307 Skew | 457 Skew s (FT)| 157 Skew | 307 Skew | 457 Skew (@ Optional eyebolts shall conform to ASTM A307. Eyebolts and nuts shall be galvanized in
3 6'-1" 6'-6" 711" 6 36" 4'.7" 6'-6" accordance with ASTM A153. The eye of the eyebolt shall be cast flush with the concrete
4 9'-3" 9'-11" 12'-2" 8 39" 5'-2" 7'-6" surface.
5 12'-4" 13'-5" 16'-5" 10 4'-0" 5'-9" 8'-6"
6 15'-5" 16'-10" 20'-8" 12 4'-3" 6'-4" 9'-6"
7 1eve' | 20-4" | 24-11" Dowel Setting Note (Fence Anchor):
g gig 5?2 izi Length N The 5fa bars or eyebolt may be set as dowels in drilled holes.
0 57 10" S0 o T Holes shall be drilled to the depth required to achieve bar
- - - Span | oo gy 30° Sk 45° S| embedment as shown in the "Elevation" or "Detail C". The
11 30-11" 342" 41-10" S (FT) ew ew “ew i i i '
= — — dowels shall be installed in accordance with the Manufacturer's
12 34-1 378 46°1 6 4'-3" 6'-4" 9'-6" recommendations. Either of the following systems may be used
"L" - Based on 3:1 foreslope normal 8 4'-10" 7'-6" 11-6" as a bonding agent:
to @ of roadway. 10 5'-4" 8'-8" 13'-6"
12 5'-11" 9'-10" 15'-6" A. Polymer grout system shall be in accordance with Article
2301.03, E, of the Standard Specifications.
- B. Hydraulic cement grout systems. Drilled holes are to be 2%
As4 Reinf. Length P times the dowel diameter and are to be blown clean with
Section Tt Span compressed air immediately prior to placing grout. The
Ty | 15° Skew | 30° Skew | 45° Skew s (Fy| 15° Skew | 30° Skew | 45° Skew hydraulic cement grout shall be one of those approved in
10 or Less 0.20 0.20 0.20 6 10" 21 38" Materials 1.M. 491.13.
11 0.20 0.21 0.22 8 1'-3" 2'-8" 4'-g"
12 0.25 0.27 0.29 10 1-6" 33" 5.8 /"IOWADDT
Note: 12 1'-9" 3'-10" 6'-8" «
As4 is inside face wall steel for the Note: e .
first section adjacent to the barrel only. Dimensions shown in tables are rounded 2 Standard Design
"H" is the largest vertical dimension to the nearest whole inch. e u H 1
of the section. For all other sections, 8 3 'éJ Slggle PI;:eCaBSt Rcell?forged
As4 = 0.20 INYFT Nz = oncrete box Culverts
e @
o|2 = December, 2020
E m
o o
- g Type 3 End
- Is used in conjunction with thi S INE i i PES 6-20-T3
Note: See sheet PES 5-20-T3 for details used in conjunction with this sheet. E a Sect|on Detalls
For Skews of 7.5° to 45°; 6' - 12' Spans Sheet 2 of 2

ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 6-20-T3 S2 - THIS SHEET ISSUED 12-2020.

REVISED 01-2023: Added note to burr threads of Concrete Box Ties.
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REVISED 10-2021: Updated curtain wall height & added lintel beam connection hole location in Plan View. Updated wall thickness & added note reference for floor thickness in End View.

ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 7-20-T3 S1 - THIS SHEET ISSUED 12-2020.
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\3" Dia. Holes - Two

per Curtain Wall, Min.

<—=——0.10 IN?/FT in E.F.

Both Directions

Section A-A

Small Radius

Outside Face

Tc

or Bevel Optional
=\
\J

|
> - ;
— 44«
o

3y

) | i As3 or As4
- - gi Inside Face
Inlet Flow Direction 2 Ties to @ ¢ | } o Longitudinal
— Barrel #4 Longitudinal Bars Reinforcing
R Section Lintel 2'-6" Long at 1'-0" on
7y - T Beam Center or Equivalent
| % ) 1 B : Welded Wire Reinforcing
% & Flow Line / ola Deta|| B
Hl 2|2 pitiae = . .
ol 3.  Ca— iy Tongue and Groove Joint Detail
mMm o 3 3
SN
| \ AR \i y
i : i .
n bent Bar Detalls (IIOWADOT
Joint "Option A" Joint "Option B" 14" & ‘
Shown u
Sh =
@ o 2 Standard Design
D=3%" w w ; ;
Note: : N " Single Precast Reinforced
X (=)
Details shown are for left ahead skew. 5fa & z = Concrete Box Culverts
See Situation Plan for actual dilfec_tion of skew. (Galv.) S ) . December, 2020
j Details for right ahead skews similar. Note: boe @
See Section A-A for . See sheet PES 8-20-T3 for additional information All dimensions are out to out. o 2
Curtain Wall Details Elevation and notes used in conjunction with this sheet. D = pin diameter. E § Type 3 End S 50-T3
= N\E Section Details PES 7-20-T
For Skews of 7.5° to 45°; 14'-16' Spans Sheet 1 of 2
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13" & 14'.

REVISED 10-2021: Updated Note 10 & 12 and added Note 14. Updated As4 Reinforcing Table for H

REVISED 01-2023: Added note to burr threads of Concrete Box Ties.
ENGLISHSIGNEDPRECASTCULVERTS.DGN - PES 8-20-T3 S2 - THIS SHEET ISSUED 12-2020.

Construction Notes:

Dimens. Ah & As3 Reinforcement . ‘ . .
- - Precast box culvert end sections shall be constructed in accordance with details and notes,
he IR Required Ah (IN?/FT) Required As3 (INY/FT) as shown below: . 4 . . ‘
- Reinforcing for precast end sections & curtain walls shall be welded wire reinforcing (WWR)
14 15° Skew | 30° Skew | 45° Skew meeting the requirements of AASHTO LRFD Section 5. The concrete cover over the
4 0.24 0.24 0.24 0.24 reinforcing steel shall not be less than 1.5 inches or greater than 2.0 inches.
5 0.24 0.24 0.24 0.24 - Refer to sheets PRCB G1-20 & PRCB G2-20 for additional notes and details.
6 0.24 0.24 0.24 0.24 - Refer to "Fabric Layer Detail" on sheet PRCB G2-20 for multiple WWR layers.
7 0.24 0.24 0.24 0.24 - Burr threads of Concrete Box Ties without damaging galvanizing to prevent nut rotation
8 0.25 0.26 0.28 0.28 after tightening is complete.
9 0.37 0.40 0.42 0.36
10 0.53 0.57 0.60 0.45
11 0.73 0.78 0.83 0.55 (1) 8%" @ 15°; 10%" @ 30°; 12" @ 45°
12 0.97 1.05 1.10 0.68
13 1.06 1.13 1.20 0.86 @ Culvert ties are to be 1 inch dia. rods.
14 1.32 1.42 1.50 1.03
16 15° Skew | 30° Skew | 45° Skew @ For skew angles over 7°30' up to 22°30', use a 15° skew end section. For skew angles
] 0.24 0.24 0.24 0.24 over 22°30' up to 37°30', use a 30° skew end section. For skew angles over 37°30' up to
5 0.24 0.24 024 024 45°, use a 45° skew end section.
6 0.24 0.24 0.24 0.24 ‘ ‘ ) )
7 0.24 0.24 024 024 @ Fill holes with grout. Grout shall consist of 1 part cement and 2 parts sand. Use air
8 075 026 0.8 0.30 entrained portland cement. Grout mix shall have a maximum slump of 4 inches.
9 0.37 0.40 0.42 0.38 . ) .
0 053 057 060 047 @ Use tongue on inlet end section and groove on outlet end section.
11 0.73 0.78 0.83 0.58
o 097 105 110 071 @ End of wall may be cut square as shown or follow the skew.
ii 1'22 i'jé 1;8 ?‘83 @ Joint "Option A": Provide joint in walls and floor. Terminate joint at haunch. See "Detail A"
' ' ' .0 on Sheet PES 7-20-T3.
Note: "H" is the largest vertical dimension of the section.
Joint "Option B": Provide continuous joint in walls, floor and haunch.
Length LL As4 Reinf. avrm . . .
g @ For the first section adjacent to the barrel, see As4 table.
Seanl e | 1se sken | 300 skew [ as¢ skew SO0 | 15° skew | 30° skew [ 45° skew o - . - -
: @ Minimum longitudinal reinforcement shall be 0.06 sqg. inches per peripheral foot on all faces
14 8 4'-7" 6'-11" 10'-6" 10 or Less 0.20 0.20 0.20 of the end section, except in the tongue and groove area.
9 4-7" 7'-0" 10'-7" 11 0.20 0.21 0.22
16 8 4'-10" 7'-6" 11'-6" 12 0.25 0.27 0.29 @ Lap splices shall be Class B and shall be designed according to the AASHTO LRFD Bridge
9 4'-10" 7'-7" 11'-7" 13 0.32 0.34 0.36 Design Specifications, Section 5.
14 0.40 0.42 0.45
Len th N Note: @ Wall thickness (Tc) shall be 8 inches when the Section Height (H) is less than or equal to 12
g As4 is inside face wall steel for the feet. For "H" equal to 13 to 14 feet, wall thickness shall be 9 inches.
Span | Tc ° 0 0 first tion adj nt to th rrel only. ) . .
s (Fm| an,y | 137 Skew [ 30° Skew | 45° Skew st Secto adjacent to the barrel only (13) Optional eyebolts shall conform to ASTM A307. Eyebolts and nuts shall be galvanized in
H" is the largest vertical dimension d ith ASTM A153. Th f th bolt shall be cast flush with th t
» 3 55 T0 76 of the section. For all other sections, accfor ance wi . e eye of the eyebolt shall be cast flush wi e concrete
9 65" 111" 177" As4 = 0.20 INY/FT surtace.
16 8 7'-0" 12'-1" 19'-6" ) : ) . )
9 70" 122 197" (@ Bottom slab thickness may be increased up to 2" max. provided cover is 1%" min. to 2"
max.
Length P Length L Dowel Setting Note (Fence Anchor):
SSF()?% (ITNC) 15° Skew | 30° Skew | 45° Skew RRl(SF?r) 15° Skew | 30° Skew | 45° Skew The 5fa bars or eyebolt may be set as dowels in drilled holes.
i — — — — — — Holes shall be drilled to the depth required to achieve bar
14 8 2-1 45 I8 4 9-3" o1l 12-2° embedment as shown in the "Elevation" or "Detail C". The
9 2-1 4-6 79 5 12'-4 13'-5 16'-5 dowels shall be installed in accordance with the Manufacturer's
16 8 2'-4 5'-0 8'-8 6 15'-5 16'-10" 20'-8 recommendations. Either of the following systems may be used
9 2'-4" 5-1" 3'-9" 7 18'-6" 20'-4" 24'-11" as a bonding agent:
Note: 8 21'-8" 23'-9" 29-1"
Dimensions shown in tables are rounded 9 24'-9" 27'-3" 33-4" A. Polymer grout system shall be in accordance with Article
to the nearest whole inch. 10 27'-10" 30'-9" 37-7" 2301.03, E, of the Standard Specifications.
11 30-11" 34'-2" 41'-10" B. Hydraulic cement grout systems. Drilled holes are to be 2%
12 341" 37'-8" 461" times the dowel diameter and are to be blown clean with
13 37'-2" 41-1" 50"-4" compressed air immediately prior to placing grout. The
14 40'-3" a4-7" 547" hydraulic cement grout shall be one of those approved in
"L" - Based on 3:1 foreslope normal Materials 1.M. 491.13.

to @ of roadway.

GIoWADOT

Standard Design

nls " Single Precast Reinforced
Rz = Concrete Box Culverts
S ‘;" = December, 2020
- g Type 3 End
Note: See sheet PES 7-20-T3 for details used in conjunction with this sheet. "':’ & Section DetaiIS PES 8-2 O—T?)
- For Skews of 7.5° to 45°; 14'-16"' Spans Sheet 2 of 2
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2'-6" .
- g Bend Bars to "N" NOteS
#4 Top Bars 3| 7 -5 3 g'se%:rgst'gg b See sheet PES 6-20-T3 Precast lintel beams shall be constructed in accordance with
1-0" the Engineer Y 2" _@TOD*O-ZO INFT 12" precast barrel and end section details and notes, except as modified
DR Y A2 Bottom - See below:
] —y ~ "Lintel Beam Reinforcing for precast lintels and parapets shall be either welded
i R e e e ) Reinforcement” Table = wire reinforcing (WWR) meeting the requirements of AASHTO LRFD
1©oH-O s J Y N
= — 6" 3" Holes 1ol 2 . ) #4 Bars 12" x 12" Parapet Section 5 or reinforcing bars meeting the requirements of ASTM
S - > > g NS #4 Bars 3" A615 (60 KSI). Wire spacing for WWR shall not exceed 4 inches for
= % ‘ ‘ N b1 primary steel and 8 inches for distribution steel.
© Eg @— % o i [ @ ot (] Eirnr;‘lissjig‘s[ @ Place #8 dowel, 1'-0" long into 2 inch dia. hole in the top of the wall
| = -5 < 2" g 4n o section and 3 inch dia. hole in the lintel beam. Fill holes with grout.
#f4PBarS Ttop #4 2F 4b1-Spaced g0 - an 0.20 INY/FT
of Parape > k) Q" wen £ : . e . . . . .
Bar ~135 @ 1-0" Max. G" (See e { @ Cast additional 3 inch holes to maintain a 4 foot maximum hole spacing.
R T Table) #4195 I :
® = =T N NN 7Bar Sl § = < \ @ Check the location to determine whether a tongue or a groove is used.
wle + 2 - #4 Bars S5 i 44 B Tongue and groove to terminate at culvert radius.
3e O i8St b y / |_| |:| 2% "
e 2 QU Eg = " .
i o 2 - #4 Bars e 8 & 4) —» ’ @ See "Skewed Parapet Reinforcement" table.
#* C'j (Parapet) @ . € 4" Bevel 7
3 }LC) <§ <—>J @ Areas shown are for welded wire fabric. If rebar is used, #4 at a max.
2|3 ©_ @ ) of 11 inch spacing should be used.
M : - Section C-C
@_ B ? @ 3"® Holes — ~IO (Tongue Option Shown)
S A . . ‘—Center on
B Ca s m‘r v 15° & 30° Skews 2'-6 Parapet
g * 45° Skews | 2-10" Bent Bar Details
Plan View
Plan of Square Lintel Beam
. g
(Tongue Option Shown) 2L 0.20 INYVFT ks M 6
Top Reinforcement e
12" x 12" Parapet — #4 Bars - D=
1-0" ‘ 1-0" “6”‘ \ 4b1 4 '_‘O 3
b ~ Permissible > - =3"
NEX 7"“‘ 1'-5" T _ 3" #4 Bars - 4 o Const. Joint \'\I)D ’
-~ - e . . ~
12" x 12" Parapet - r. ongue .
i L A ‘t ‘t Option Lq 5
Bars /4b1 5 Bars ﬁf l Shown
1 (] P Permissible A /' ‘ Aleternate 4b1l
- o L Const. Joint oy @ ‘ #4 Bar 4p1 )
I aT 4 020 2% (2 Required)
- : —#4 B 4" Bevel : >
. ‘ / ars eve EJ IN?/FT a o T
i :
\ 2 A2 Bottom Reinforcement J <2 Note: All dimensions are out to out. D = pin diameter.
_ /' |-| |-| #4 Bar Clr. See Lintel Beam Reinf. Table Clr.
©y
o Section B-B
4" Bevel 1'-0
eve o ‘}{4
4"‘ A2 Bottom Reinf. 2" Skewed L|nte| Beam
T
See Table LBI/ZH (For Skews of 7°30' to 45°)
Section A-A
(Tongue Option Shown)
Length G
OO SkeW L|nte| Beam Along Barrel ¢ of Skewed Lintel Beam
S
(For Skews up to 7°30') S‘?ﬁ?) 15° Skew 30° Skew 45° Skew
6 1-41%¢" 231" 3-8%¢"
8 1'-8%6" 2'-10%" 4'-8%6"
10 1-11%" 3'-5%¢" 5'-8%6"
R R (IowADOT
& ‘
[
[}
=
Q Standard Design
- - - : kewed Parapet & , .
Lintel Beam Reinforcement Lintel Beam Reinforcement Skewed Parape o v Single Precast Reinforced
(53
Span Bottom Reinforcement Span Bottom Reinforcement Relnforcement ‘: =} Concrete BOX Culverts
S WWR Option Rebar Option S WWR Option Rebar Option Span 15° skew | 30° skew | 45° skew % &
(FD AL (IN/FT) A2 _(IN7/FT) Al A2 (FT) A1 (IN7/FT) A2 _(IN?/FT) Al A2 S (FT) 2 % December, 2020
6 0.13 0.26 #4 @ 12" 3-#4 @ 12" 6 0.28 0.55 #5 @ 12" #5 @ 6" 6 2 - #5 2 - #6 2 - #6 & a .
8 0.16 0.32 #4 @ 12" 4 - #4 @ 8" 8 0.38 0.76 #6 @ 12" #6 @ 6" 8 2 - #6 2 - #6 2 - #7 = 2 Type 3 Lintel
10 0.20 0.40 #4 @ 12" [3-#5 @ 12" 10 0.50 1.00 #7 @ 12" #7 @ 6" 10 2 - #7 2 - #7 2 - #8 w I Beam Details PES 9-20-T3
12 0.25 0.49 #5 @ 12" 4 - #5 @ 8" 12 0.65 1.30 #8 @ 12" #8 @ 6" 12 2 - #7 2 - #8 3 - #8 ]
For Skews 0° to 45°; 6' - 12' Spans
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REVISED 10-2021: Updated width dimension on Plan of Square Lintel Beam & Plan View of Skewed Lintel Beam.
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Bend Bars to

NG

Notes:

#4 Top Bars 3] 7, 15" =8 g'se%:rgé’t'gg b See sheet PES 8-20-T3 | Precast lintel beams shall be constructed in accordance with
1-0" _ the Engineer Y 2" | _@Top-o.zo IN?FT | 2" precast barrel and end section details and notes, except as modified
r‘—j S “IT" A2 Bottom - See || below: . ,
v Ty "Lintel Beam Reinforcing for precast lintels and parapets shall be either welded
B - 1-H- 0’77”4:'* Reinforcement" Table = wire reinforcing (WWR) meeting the requirements of AASHTO LRFD
A= | — 6" 3" Holes 1ol 2 va s ) #4 Bars 12" x 12" Parapet Section 5 or reinforcing bars meeting the requirements of ASTM
= = > - g 2 ars 3" A615 (60 KSI). Wire spacing for WWR shall not exceed 4 inches for
= : % g ‘ ‘ N \ g b1 primary steel and 8 inches for distribution steel.
Eg o o i 1 5 1 B ‘ (1 Zermlissjib_‘et @ Place #8 dowel, 1'-0" long into 2 inch dia. hole in the top of the wall
44 Bars T | = -5 < 2" 1. g 4v onst. Join section and 3 inch dia. hole in the lintel beam. Fill holes with grout.
ars Top «#4 3| 4b1-Spaced 2o - D
of Parapet - S| o " e = Clr. 0.20 INY/FT
Bar ~135 @ 10" Max. G" (See ] { / @ Cast additional 3 inch holes to maintain a 4 foot maximum hole spacing.
it (L Table) #4 T é & :
® = o e \ U N\ ik 7Bar N g - - @ Check the location to determine whether a tongue or a groove is used.
M 2 - #4 Bars Sles t N\ § Tongue and groove to terminate at culvert radius.
glg v S8 W - 4 /' #4 Bar
i o 2 - #4 Bars ° 3 & Cy 2un o @ See "Skewed Parapet Reinforcement" table.
H* ﬂj (Parapet) S @ o€ 4) —pl 2
3 }LCJ <§ 4" Bevel 7 @ Areas shown are for welded wire fabric. If rebar is used, #4 at a max.
§ 3 ©_ . @ of 11 inch spacing should be used.
° \
| é NS Section C-C
3"® Holes — .
@_ v @ \Center on (Tongue Option Shown)
B Ca s ing ' 15° & 30° Skews 2'6 Parapet
A N A .
g * 45° Skews | 2-10" Bent Bar Details
Plan View
Plan of Square Lintel Beam
(Tongue Option Shown) 2 0.20 IN?JFT L2 MBH o
Top Reinforcement e
12" x 12" Parapet —| 44 Bars . o
_ 10", 1-0" 6" \ 4b1 4" ® 3
~ ~ Permissible > - —3v
REX 7"‘1 1'-5" T 3" #4 Bars - 4 o Const. Joint \'\I)D ’
- i 12" x 12" P : ar| @ .
" x 12" Parapet 'y r. " "
g;l’s /4b1 A {L ‘ { gortwgue 6 6
- I T Shown
7y e | Permissible —y Bars T 4b1 Aleternate 4b1l
B o L Const. Joint - A s .
e - 4 ©y @ ‘ #4 Bar (2 Required)
- Clr. i #4 Bars 2"
y ‘ et ¢ 4" Bevel . 0.20 X‘ —
y / \ y 6 IN2/FT 10"
o ) ) .
= (® 2 | | A2 Bottom Reinforcement J 2 Note: All dimensions are out to out. D = pin diameter.
E % #4 Bar ar. See Lintel Beam Reinf. Table ' CIr.
o L ]
Section B-B
4" Bevel 1'-0"
eve 2 XL—»
42|, A2 Bottom Reinf. 2 Skewed Lintel Beam
‘ See Table \—31/2" (For Skews of 7°30' to 45°)
Section A-A
(Tongue Option Shown)
. I I
0° Skew Lintel Beam Length G (14" - 16' Spans)
Along Barrel @ of Skewed Lintel Beam
(For Skews up to 7°30') <
SF()?% Box Rise 15° Skew 30° Skew 45° Skew
o |2 | 2w | 4T 78"
13" & 14 2'-64¢" 48" 7'-9%¢" ﬂ
A T .| GOowWADOT
13' & 14' 2'-9%¢" 5-21%6" 8'-9%6" ;
] Standard Design
() w . .
N " Single Precast Reinforced
: ; ; - o o
Lintel Beam Reinforcement Lintel Beam Reinforcement Skewed Parapet NG g Concrete Box Culverts
Span Bottom Reinforcement Span Bottom Reinforcement Relnfo rcement - ‘£ fn December, 2020
S WWR Option Rebar Option S WWR Option Rebar Option Span R R R & =) .
m AL (NYFT) | A2 (IN¥FT) Al A2 (FT) AL (IN/FT) | A2 (INYFT) Al A2 5 (FT) | 157 Skew | 307 Skew [ 457 Skew = z Type 3 Lintel
14 0.26 0.51 #5@ 12" [4-#5@ 8" 14 0.56 1.12 #7 @ 12" #7 @ 6" 14 2 - #8 3- #7 3- #8 w z Beam Details PES 10-20-T3
16 0.30 0.59 #5 @ 12" 5 - #5 @ 6" 16 0.73 1.46 #8 @ 12" #8 @ 6" 16 2 - #8 2 - #9 3 - #9 ]
For Skews 0° to 45°; 14' - 16' Spans
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—Flow Line

L8x4x¥, —»

|

|, A

P Varies 390"
" Min. Min. | .
L8x4x% Groundline
L
N __'_______________'__/,’ 4
See Detail A or B @ i?
m |
y
< |
Xl=
or (7) g\
NI
[ I

End View |

O—{i |

S
g

Elevation

Alternates 1 & 2 (Galvanized Steel Sheet Piling)

B End of End Section Floor

G of %" Wide x 1" Long

2% Slot in the Angle

: (i

Plan

L8x4x3,
OO,

Top of End
Section Floor

Floor Thickness
(Tb)

,J_/\ﬁﬁ,
Elevation

Detail A

Alternate 1
Steel Sheet Piling Shown;

Allowed on New & Old Construction

_ End of End Section Floor

|
6" ‘ G of %" Wide x 1" Long

24" "7 slot in the Angle
i
1
I

(:) T
1 g
1

L8x4x3; —»

o
1
| R

Plan

L8x4x% (@
© ®

Top of End
Section Floor
A

Floor Thickness
(Tb)

,J_/\rx,
Elevation

Detail B
Alternate 2

Steel Sheet Piling Shown;
Allowed on New & Old Construction

1
L6x4x% ———>{1 /

_ End of End Section Floor
4" ¢ of %" Wide x 1" Long
Slot in the Angle

Plan

L6x4x% @

Top of End
mm Section Floor
I A
i a
& l ol v
d o) [}
i - c
af ~
(@)y>yip==zzz228 =)
| - E=] = t
| a .
i o
< :) > a ©
i '8
U
| Y
T
U
U

Elevation

Detail C
Alternate 3

Corrugated Sheets Shown;
Allowed on New Construction Only

_3-0" _ Varies 3-0" —Flow Line
Min. B . Min. | Groundline
. J—LGXAX% ‘l = ~7
] TR DO TR AT
| AR & =
gle | J J | d J | «>@ See Detail C or — o
Ny Place Dropwall Prior to |
! 11#\‘\‘\‘#\‘\‘\\°\‘\‘\‘H‘\‘\‘H‘\‘\\°H‘\‘H‘\‘\‘F Placement of Culvert End Section v
i \@ 5|
=@
I
End View 1

L6x4x% —»

g
S

Elevation

Alternates 3 & 4 (Galvanized Steel Sheets)

End of End Section Floor
@ of %" Wide x 1" Long
Slot in the Angle

4n

1717

®© ©

@

Notes:

Use of alternate curtain walls shall be approved by the Engineer.

All curtain wall material, including bolts, nuts, washers, and angles shall be
galvanized per 1.D.O.T. Standard Specifications. Bolts, nuts and washers shall
conform to Article 4153.06, A, of the 1.D.O.T. Standard Specifications.

2%"x¥%" or 2"x%" corrugated (12 gauge or heavier) galvanized steel sheets.

Fasten the steel sheets to the front edge of the apron with 3%"Ox4" bolts and

approved anchorages (10" center to center, to the nearest valley). Anchors
shall have a minimum pull out strength of 2000 pounds based on 4000 psi
concrete.

Fasten the L8"x4"x3" or L6"x4"x%" with 3%"Ox4" bolts, 1" O0.D. washer and an
approved anchorage (2'-0 spacing). Anchors shall have a minimum pull out
strength of 2000 pounds based on 4000 psi concrete.

Fasten the steel sheets to the front edge of the apron with 3%"Ox5"
cast-in-place bolts with nut and lock washer (10" center to center, to the
nearest valley).

@ Galvanized corrugated (12 gauge or heavier) steel sheet piling, interlocking

Type A.

@ %"Ox1" bolt with nut, to lap steel sheets.

Plan

@ Galvanized steel sheet piling, section PS 27.5 or equal.

Fill the voids as shown, with Class O concrete or concrete grout, as approved

L6x4x%
©
@ Top of End

m Section Floor
= Y

i -
i

wno
w9

L

Tb/2

Floor Thickness
(Tb)

=== ----ﬁ-l---

Elevation

Detail D
Alternate 4

Corrugated Sheets Shown;
Allowed on New Construction Only

@ Caulk joint between top of end section floor and angle.

by the Engineer.

Caulking material
shall be neutral cure and non-sag silicone. Three products meeting these
criteria are Dow 888, CSL 342 joint sealant, and Crafco Road Saver Silicone.

A bent plate may be provided as an alternate to the angle. The bent plate

shall match the angle dimensions shown.

GIoWADOT

Standard Design
Single Precast Reinforced

Concrete Box Culverts
December, 2020

Alternate Curtain

PE -2
Wall Details > 11-20
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30" Engineering
Fabri
Typ Inside Face Parapet L Class £ Revetment apre
* = See culvert plans for limits of Parapet
A revetment and engineering fabric.
S
m |-
| C
End Section Precast Box Culvert
* = See culvert plans for limits of Section C-C
revetment and engineering fabric.
Class E
Revetment
Top of Wall
H. || LB ) *
Perp. to @ Rdwy.
f*FIow Line
! S
ol|c -
N = ‘ .
v ~ A D ;/\ N <— Curtain Wall
Y <—Class E l
Revetment Engineering
* Fabric
Section B-B
. Class E Revetment
— Outside Face Pog Vg L ~C ‘ ‘ L
Curtain Wall ‘ vd ( {_ 3-0
e SN y C TS : W (Typ.) Class E Revetment
Plan View Outside Face @
Curtain Wall [
* = See culvert plans for limits of 2 Inside Face of
revetment and engineering fabric. Plan View . End Section
Top of Parapet X—Engineering
'/7 Fabric
Top of Parapet Section A-A
y l Typical Details
Construction Notes:
Class E revetment should be used and placed according to
Article 2507.03 of the Standard Specifications.
— +—Class E
Flow Line ~{  Revetment ) ) ) ) )
VF The engineering fabric shall meet the material requirements
in accordance with Article 4196.01, B, 3, of the Standard
Specifications.
Class E Revetment
(0WADOT
&
. ) «— Curtain Wall "é -
Elevation View g Standard Design
() . .
Non-Skew End Sections Flow Line = " Single Precast Reinforced
- . . [a]
Elevation View z = Concrete Box Culverts
. g = December, 2020
Skewed End Sections g i
= < Embankment
[} o . . _
5 £ Protection Details PEP 12-20
With 0° to 45° Skewed End Sections
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