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The RCB culvert sections are designed for HL-93 live load and earth fills of varying heights.
Vertical earth pressure, EV=0.120 kcf.
Horizontal earth pressure, EHmax = 0.060 kcf max, EHmin = 0.030 kcf.
The RCB culvert sections are designed for Class 1 exposure conditions except:

Class 2 exposure condition is utilized for the slab design in 0' fill instances.
All slab and floor reinforcing steel is to be supported at intervals of not more than 3'-0" in either
direction as outlined in the Standard Specifications.
The clear distance from face of concrete to near edge or end of reinforcing bar to be 2" unless
otherwise noted.

Except for dowel bars 5rl in slab, longitudinal reinforcing is not to extend thru the construction joints.

Floor of barrel is to be finished smooth. Sides of footing are to be formed to insure correct line
and grade.

The permissible construction joint at the top of the walls may be lowered at the Contractor's
option with Engineer's approval.

The reinforcement supplied for this structure shall be Grade 60 reinforcement in accordance with
the Standard Specifications. The design stresses are based on ASTM A706 Grade 60 reinforcement.
The vertical bars in the walls may be spliced above the footing at the Contractor's option

as follows:

Bar Size Number 4115|6789

Minimum Splice Length [20"|24"29"|34"/38"|47"

This splice, if used, will be at the Contractor's expense.
Reinforcing bar clearances will be as follows:
Edge clearances: 2" except
Top of floor 2%" to near transverse reinforcing bar
Bottom of floor  3%" to near transverse reinforcing bar
End clearances:
Vertical top 2"
Vertical bottom 3" or 3%" if overall height of the
culvert is not to a full inch
Transverse 2"
All construction joints shall be formed with a beveled keyway except at bell joints.
All beveled keyways shall be centered.
Keyway size shall be 2"x4" except as follows:

Keyway between the floor and wall shall be 2"x6" when the wall is greater than 10 inches wide.
Keyway dimensions shown on the plans are based on nominal dimensions unless stated otherwise.
In addition, the bevel used on the keyway shall be limited to a maximum of 10 degrees from
vertical.

If 0' of fill is specified, details for paving notch and reference to epoxy coating of slab reinforcing
steel, if applicable, shall be included in the final plans.

All dimensions are in feet and inches unless otherwise noted or shown.

See current Standard Specifications regarding concrete form removal.

These culvert standards label all reinforcing steel with English notation (5al is % inch diameter bar).
English reinforcing steel received in the field 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 4156|789

Bar Designation 13116|19|22|25|29

In the event the slab thickness at the barrel end section exceeds 18 inches, the culvert parapet
shall extend a minimum of 6 inches above the top of the culvert slab. Refer to the Culvert
Design Manual for instructions. These details are to be included in the design plans to address
these situations.

Specifications:
Design:
AASHTO LRFD Bridge Design Specifications, 8th Ed., Series of 2017.

Construction:
lIowa Department of Transportation Standard Specifications for
Highway and Bridge Construction, current series, plus applicable
General Supplemental Specifications, Developmental Specifications,
Supplemental Specifications and Special Provisions

Design Stresses:

Design stresses for the following materials are in accordance with

the AASHTO LRFD Bridge Design Specifications, 8th Ed., Series of 2017:
Reinforcing steel in accordance with AASHTO LRFD Section 5, Grade 60.
Concrete in accordance with AASHTO LRFD Section 5, f'c = 4.0 ksi.
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Variable Dimensions and Quantities for Twin 12' x 8' Barrel Sections
Dimensions Bar List
al a2 b1 b2 el e2 f1 2 k1 k2 k4 k6 k7 k9
Fill S H A B C D E U W X Z |Size| Sp. L Size| Sp. L Size | Sp. | No. | Size | Sp. | No. | Size | Sp. | No. | Size| Sp. | No. | Size| Sp. | No. | Size| Sp. | No. | Size | Sp. L Size | Sp. L Size | Sp. L H V | Size| Sp. L Size| Sp. L Size| Sp. L
0 12 8 | 14| 12| 9 9 9 [0-0|72|30]|7-5]| 4 [12]10-1| 6 | 9 [10-1| 4 | 6 [32| 4 | 6 | 17| 4 [12|22| 4 |17 |20| 4 |12|26| 4 |17 |20| 6 | 18 |25-11| 6 | 18 |12-11| 5 | 9 | 11'0| 75| 3-7 | 4 | 9 |25-11| 4 | 9 | 144 | 4 |45]|25-11
1 12| 8 [13.5] 12| 9 9 9 [ 0-7]|7-2|3-1]6-7|] 4 [12]10-0| 6 | 9 [10-0| 4 | 6 | 32| 4 | 6 |17]| 4 [12]22| 4 |17 |20| 4 |12|26| 4 |17 |20| 6 | 18|25-11| 6 |18 | 12'4| 6 |[12|11'5| 75| 4-0| 4 | 9 |25-11| 4 | 9 | 144 | 4 |[45]|25-11
2 12| 8 | 10 |10.5] 9 9 9 [1-10| 7°-1 |2-10|5-0| 5 [12] 9-7 | 6 | 9 | 9-7 | 4 | 6 [ 32| 4 | 6 | 17| 5 [12|22| 4 |17 |20| 4 | 12|26| 4 |17 |20| 6 | 12|25-11| 5 | 12| 10-4| 6 | 9 | 7-10| 42| 3-8 | 4 | 12|25-11| 7 | 12| 14-2| 7 |4.5]|25-11
3 12| 8 [95] 10| 9 9 9 [ 2757|3446 49|96 |6 |9|96| 4|6 [32] 46|17 4 1222 4 [17|20| 4 [12]26| 4 |17|20| 6 |12|25-11| 5 [12|8-10| 6 | 9 | 76 | 3-9| 39| 4 |12|25-11| 7 |[12| 11-2| 7 |[4.5]25-11
4 12| 8 9 [ 10| 9 9 9 [29|4-10(3-4|43| 4 | 9|96 |6 |9|96| 4|6 |32 4| 6]|17| 4 [12]22| 4 |17|20| 4 [12|26| 4 |17|20| 5 | 9 |25-11| 4 | 9 | 86 | 6 | 9 | 72 |3-7|3-7| 5| 9 |25-11|] 5| 9| 9-8 | 5 [45]|25-11
5-7 | 12| 8 | 10 |[11.5] 9 9 9 [ 23483443 4 (12986 |9|98]| 4|6 (324|617 4 [12]22] 4 [17|20| 4 [12]26| 4 |[17|20| 5 |12|25-11| 5 [12]9-10| 5 | 6 |6-10| 35| 3-5| 5 | 12|25-11| 7 [ 12| 9-4 | 7 |4.5]25-11
8-10 | 12| 8 [11.5] 13| 9 9 9 [3-0|4-3|34|42]| 4 [12]9-11| 6 | 9 [9-11| 4 | 6 [32| 4 | 6 | 17| 4 [12|22| 4 |17|20| 4 |12|26| 4 | 17|20| 5 | 9 |25-11| 4 | 9 | 87| 5 | 6 |6-10|3-5|3-5| 5 | 9 |25-11| 6 | 9 | 86 | 6 |[4.5]|25-11
11-13| 12| 8 | 13| 15| 9 9 9 [2-10| 4-3|3-0|4-3] 4 [12]10-3| 6 | 9 [10-3| 4 | 6 [32] 4 |6 |17 4 [12]22] 4 [17|20| 4 | 12|26| 4 |[17|20| 5 | 9 [25-11| 4 | 9| 92| 5 | 6 | 66 |3-0[3-6| 4 | 9 |25-11| 7 | 9| 86 | 7 [45][25-11
14-16| 12 | 8 |14.5| 17 | 9 6 9 | 26|44 |2-7|45]| 4 |6 |106| 6 | 9|[10-6| 4 |6 [32| 4 | 6 |17| 4 [12|22| 4 |17 |20| 4 [12|26| 4 |17 |20| 7 | 18|25-11| 6 | 18| 10-4| 6 |[12| 7-1 |3-0| 4-1| 5 2|25-11| 8 | 12| 8-8 | 8 [4.5]|25-11
17-19| 12 | 8 |16.5/18.5| 9 6 9 [ 23| 452447 4 | 6 [10-10] 6 | 9 [10-10| 4 | 6 [32| 4 | 6 | 17| 4 [12|22| 4 [ 17|20 4 [ 12|26| 4 |17 |20| 6 | 12|25-11| 5 |[12|10-8| 6 |[12| 73 | 3-1| 42| 5 25'-11| 8 |12 ]8-10| 8 |4.5[25-11
20-22| 12| 8 | 18| 20|95 6 6 | 1'8|4-7|18|48| 4 |6 |111| 5 |6 |111| 4 |6 [32]| 4 | 6 | 17| 4 [12|22| 4 |17 |20| 4 [12|26| 4 |17 |20| 6 |[12|26'0| 5 |[12|114| 6 |12| 7'6 | 32| 4-4| 5 | 9 |26-0| 7 | 9| 92| 7 |45]|26'-0
23-25| 12| 8 | 20 (215 10| 6 9 [ 1-7]4-8|16[4-10] 4 | 6 114 7 | 9 |11-4] 4 | 6 [32] 4|6 |17 4 [12]22] 4 [17|20]| 5 [12]26] 4 [17|20| 6 [12]26'2| 5 [12|11'6| 4 | 6 | 7-4 | 3-8[3-8| 4 | 9 [26-2] 7 | 9] 94| 7 |45]262
Bar List Quantities
ml m2 m4 m6 m7 m9 Concrete (CY/FT) Steel
Fill | Size | Sp. L Size| Sp. L Size | Sp. L H V | Size| Sp. L Size | Sp. L Size| Sp. L Slab Floor | walls | Total |(LB/FT)
0 5 | 9265 4|9 |84]| 6 |9 |15-11]7-6|8-5| 4 | 9 [26-5| 5 | 9 [14-10] 5 [45]26'5] 1.191 | 1.050 | 0.632 | 2.873 | 411.66
1 5 | 91]265| 4| 9| 82| 7 [12]14-8|6-3|8-5| 4 [12]265| 6 |12]13-2| 6 [45]|26'5]| 1.151 | 1.050 | 0.632 | 2.833 | 407.92
2 5 | 9]265| 5| 9|86 | 6 |9 ]125|4-1|8-4| 5|9 |2'5| 5|9 ]10-0| 5 [45]|26'-5] 0.867 | 0.926 | 0.632 | 2.425 | 448.26
3 6 | 12]|26'5| 5 | 12| 774 | 6 | 9 |11-11| 38| 83| 5 |12]|26'5| 7 | 12| 90 | 7 |45]| 265 0.826 | 0.885 | 0.632 | 2.343 | 419.00
4 6 | 12|26'5| 5 | 12| 74 | 6 | 9 |11'9|36|83| 5| 9|265| 6 | 9| 86| 6 |45|26-5]|0.786 | 0.885 | 0.632 | 2.303 | 421.82
57 | 6 [12]26'5| 5 |12|7-10| 5 | 6 [11-10{3-5|8-5| 5 | 9 |26'5| 6 | 9| 86 | 6 [45]|26'5]| 0.867 | 1.008 | 0.632 | 2.507 | 415.05
8-10| 6 |12|26'5| 5 | 12| 85| 5 | 6 |11'8|3-2|86| 5| 9 |265| 6 | 9| 84| 6 |45|26-5]0.989 | 1.132 | 0.632 | 2.753 |424.79
11-13| 6 | 12]|26'5| 5 | 12| 9-1 | 5 | 6 |11'9|3-1|88| 4 | 9|265| 7| 9|86 | 7 [45]|26-5]| 1.110 | 1.297 | 0.632 | 3.039 | 416.74
14-16| 6 | 12| 26'5| 5 | 12| 10-2| 6 | 12|11-11| 3-1(8-10| 4 | 9 | 26'5| 7 | 9 | 8-10| 7 |45]|26'-5| 1.232 | 1.463 | 0.632 | 3.327 | 431.21
17-19] 6 | 12| 26'5| 5 | 12]10-8| 6 [ 12| 12'2| 32| 90| 5 | 12|26'5| 8 | 12| 92 | 8 [45]26'5| 1.394 | 1.586 | 0.632 | 3.612 | 444.76
20-22| 7 | 18|26'6| 7 |18 |11'5| 6 |[12]124| 33| 9-1| 5 266 | 7 | 9| 9“4 | 7 |45]|26-6| 1.524 | 1.720 | 0.667 | 3.911 | 472.76
2325 7 | 18]26-8| 7 | 18| 11'7| 4 | 6 [ 12734 93] 5 26:8 1 7 | 9] 98| 7 [45]26-8] 1.697 | 1.854 | 0.702 | 4.253 | 471.08
Bent Bar Detall
A
Bars D
4 3" >
5 | 3% D=
6 4%" L Y
1/n
7 5%, "
Al R ol |
8. <1 0/2=< 7 Spa. @ 1-5% e2 Bars =<1 0/2= &—Symmetrica\ About ¢ k4 & ma
8‘ Permissible ME7 ! Note; .
5 Construction Joint spacing kGT ! o2 el k4‘\‘ All dimensions are out to out.
a 1 \ [ D = pin diameter.
al y . ‘ A ; . 1
=) < \ / L
3 ,}7 e S L N S \ _ 4 .
{ i: i '/‘ ot bz‘ -1.“;-/ oy Lﬂm Le2 b1)<"r- o
UIJI -y . le" A k2 | Spacing A
b Lo | 10 Spa. @ 1'-0"; el Bars | 10
2 > > al—»
l_. Beveled Keyway —
8§ ; B 3 Notes:
% ] g g imensions I i i
Q|| 5 b2—7/ S S 1. Dimensions listed on this sheet to be used in
0 S @l w Al conjunction with Sheet TWRCB G3-20.
&) Il "C" "Sh = 12'-0" "c 2|8 "Sr o= 12'-0" "c =S 2. Fi.II, dimensions "S" and "H" are in feet. . .
= T oy o2 3. Dlmensm.ns AB "C", "D", and "Sp." listed in
'_. - a2 Staggered > . - the barvllst are in inches. . .
= a a 4. Dimensions "L", "H", "V" are in feet and inches.
) s, &
2 1'-0" 10 Spa. @ 1'-0"; f1 Bars 1'-0" b1*7/ ﬂ
= < : <
. " : (0WADOT
- 3 —> Beveled Keyway — I}
3 . e \ T mﬂw 2 :
O ﬂ» <| = Y m1| Spacing y Qe Standard Design
z A o I ilu f1 a2 AR E— w & . .
= g TN\ \ [ = 5 w Twin Reinforced Concrete
5 +| -4 . - + / N ry 2l o 3
2l | B - f = z = Box Culverts
5 v - 4 @ . July, 2020
= NS > o .
8 1-0%" 7 Spa. @ 1'-5"; 4f2 B hTG 1-0%" Iﬂj’% m4J Lf] & 2 | |
V72 a. =D, ars V72 m
5 P . 2 Cu \E)ertt: I?Iarre TWRCB
= a
inl Twin 12' x 8' Barrel Section 3 o Detalls 12-8-20
(_L“ 12' x 8' Barrel Sections
ol
w

7/29/2022 10:30:06 AM bkloss pw:\\NTPwintl.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards Development V8i\Culverts\EnglishLRFDSignedTwinCulverts.dgn  TWRCB 12-8-20 11x17_pdf.pltcfg



ENGLISHLRFDSIGNEDTWINCULVERTSFWH.DGN - TWFWH G1-21 - THIS SHEET ISSUED 02-2021.

General Notes:

(10WADOT

Highway Division
Twin Reinforced Concrete Box

Culvert Standards - Flared Wing Headwalls

1. The RCB culvert sections are designed for HL-93 live load and earth fills of varying heights. .
2. Vertical earth pressure, EV=0.120 kcf. Index for Twin Culvert Standards:
Horizontal earth pressure, EHmax = 0.060 kcf max, EHmin = 0.030 kcf. TWFWH Index & General Notes
3. The RCB culvert sections are designed for Class 1 exposure conditions except: TWFWH Flared Wing Hdwls., 0° Skew, Dimension Plan & Table
Class 2 exposure condition is utilized for the slab design in 0' fill instances. TWFWH Flared Wing Hdwls., 0° Skew, Apron & Curtain Wall Details
4. All slab and floor reinforcing steel is to be supported at intervals of not more than 3'-0" in either TWFWH Flared Wing Hdwls., 0° Skew, Wingwall & Parapet Details
direction as outlined in the Standard Specifications. TWFWH Flared Wing Hdwls., 0° Skew, Quantity Tabulation, 12'-0" Span, Sheet 1 of 2
5. The clear distance from face of concrete to near edge or end of reinforcing bar to be 2" unless TWFWH Flared Wing Hdwls., 0° Skew, Quantity Tabulation, 1 ' Span, Sheet 2 of 2
otherwise noted. TWFWH Flared Wing Hdwls. O: Skew, Quantity Tabulat!on, 1 Span, Sheet 1 of 2
6. Except for dowel bars 5rl in slab, longitudinal reinforcing is not to extend thru the construction joints ¥wgwn E:::g w:?g :gmz g*’ 2E:x 85:25? ¥:Ea::é:gg’ éf)o? Ssgin‘ Sheet 2 of 2
7. Floor of barrel is to be finished smooth. Sides of footing are to be formed to ensure correct line TWEWH Flared ng Hdw\s” 150 Ske\}v Dlmen);\on Plan ' P
and gradg . . TWFWH Flared Wing Hdwls., 15° Skew, Dimension Table
8. The permissible cons‘truct\on joint at the top of the walls may be lowered at the Contractor's TWEWH Flared Wing Hdwls., 15° Skew, Apron Details
option with Engineer's approval. , ) ) TWFWH Flared Wing Hdwls., 15° Skew, Parapet & Curtain Wall Details
9. The reinforcement supplied for this structure shall be Grade 60 reinforcement in accordance with TWFWH Flared Wing Hdwls., 15° Skew, Wingwall Details
the Standard Specifications. The design stresses are based on ASTM A706 Grade 60 reinforcement. TWFWH Flared Wing Hdwls., 15° Skew, Quantity Tabulation, 12'-0" Span, Sheet 1 of 2
10. The vertical bars in the walls may be spliced above the footing at the Contractor's option TWFWH Flared Wing Hdwls., 15° Skew, Quantity Tabulation, 12'-0" Span, Sheet 2 of 2
as follows: TWFWH Flared Wing Hdwls., 15° Skew, Quantity Tabulation, 10'-0" Span, Sheet 1 of 2
TWFWH Flared Wing Hdwls., 15° Skew, Quantity Tabulation, 10'-0" Span, Sheet 2 of 2
Bar Size Number 4ls|e|l7]8]9 TWFWH Flared Wing Hdwls., 15° Skew, Quantity Tabulation, ' Span, Sheet 1 of 2
TWFWH Flared Wing Hdwls., 15° Skew, Quantity Tabulation, 8'-0" Span, Sheet 2 of 2
Minimum Splice Length |20"(24"|29"|34"[38"|47"] TWFWH Flared Wing Hdwls., 30° Skew, Dimension Plan
TWFWH Flared Wing Hdwls., 30° Skew, Dimension Table
This splice. if used, wil be at the Contractors expense. TWEWH Flared Wing Hilwls. 30° Skew. Parapet & Curtain Wall Details
1. ReE\g;Zccllr;garl;ircec;:earanzc”esexvzglp?e as follows: TWFWH Flared Wing Hdwls., 30° Skew, Wingwall Details
Top of floor 2%" to near transverse reinforcing bar TWFWH Flared Wing Hdwls., 30° Skew, Quantity Tabu\at!on, 12'-0" Span, Sheet 1 of 2
Bott £ 1l 1"” . TWFWH Flared Wing Hdwls., 30° Skew, Quantity Tabu\at!on, 12'-0" Span, Sheet 2 of 2
ottom of Tioor 3%" to near transverse reinforcing bar TWFWH Flared Wing Hdwls., 30° Skew, Quantity Tabulation, 10'-0" Span, Sheet 1 of 2
End clearances: TWFWH Flared Wing Hdwls., 30° Skew, Quantity Tabulation, 10'-0" Span, Sheet 2 of 2
Vertical top 2" TWFWH Flared Wing Hdwls., 30° Skew, Quantity Tabulation, 8'-0" Span, Sheet 1 of 2
Vertical bottom 3" or 3%" if overall height of the TWFWH Flared Wing Hdwls., 30° Skew, Quantity Tabulation, 8'-0" Span, Sheet 2 of 2
culvert is not to a full inch TWFWH Flared Wing Hdwls., 45° Skew, Dimension Plan
Transverse 2" TWFWH Flared Wing Hdwls., 45° Skew, Dimension Table
12. All construction joints shall be formed with a beveled keyway except at bell joints. TWFWH Flared Wing Hdwls., 45° Skew, Top Apron Detail
13. All beveled keyways shall be centered TWFWH Flared Wing Hdwls., 45° Skew, Bottom Apron Detail
14. Keyway size shall be 2"x4" except as follows TWFWH Flared Wing Hdwls., 45° Skew, Parapet & Curtain Wall Details
Keyway between the floor and wall shall be 2"x6" when the wall is greater than 10 inches wide. TWFWH Flared Wing Hdwls., 45° Skew, Wingwall Details
15. Keyway dimensions shown on the plans are based on nominal dimensions unless stated otherwise. TWFWH Flared Wing Hdwls., 45° Skew, Quantity Tabulation, 12'-0" Span, Sheet 1 of 2
In addition, the bevel used on the keyway shall be limited to a maximum of 10 degrees from lwgw: E:areg gv\"ng :gwls- jg: gtewr 8U3nt‘§y '{agulat!onv %gg gpanr ggeet % 0;3
vertical. are ing Hdwls. ew, Quantity Tabulation, pan, Sheet 1 o
' ; TWFWH Flared Wing Hdwls., 45° Skew, Quantity Tabulation, 10'-0" Span, Sheet 2 of 2
e lfteoe\,owffﬂa‘:);‘ashcsap;g,ﬂsegéIlditeaIi‘;cflzégjvu‘ﬁn%hzofticn:\aggnrseference to epoxy coating of slab reinforcing TWFWH Flared Wing Hdwls. 45° Skew, Quantity Tabulation, 30" Span, Sheet 1 of 2
17. All dimensions are in feet and inches unless otherwise noted or shown TWFWH 45-9-21 Flared Wing Hdwls., 45% Skew, Quantity Tabulation, 80" Span, Sheet 2 of 2
18. Dimensions with parenthesis () indicate a reference dimension.
19. See current Standard Specifications regarding concrete form removal.
20. These culvert standards label all reinforcing steel with English notation (5al is % inch diameter bar). . . )
English reinforcing steel received in the field may display the following "bar designation". SpeCIflcatlonS-
The "bar designation" is the stamped impression on the reinforcing bars, and is equivalent to the bar Design:
diameter in millimeters. AASHTO LRFD Bridge Design Specifications, 8th Ed., Series of 2017. ‘J’IOWAMT Highway Division
Construction: g
English Size 41516171819 lowa Department of Transportation Standard Specifications for % Standard Design - Twin Reinforced Concrete Box Culverts
Bar Designation 13]16] 1922|125/ 29 gighwa‘ysand ‘Bridget (Iiosnstrgf_ctiq[h, (urlgent ‘semes, t;)\rssapplf\ca?\e E o
eneral Supplemental Specifications, Developmental Specifications, H
Supplemen?apl Specificatigns and Special Proasions P 2 e FlarEd Wlng Headwalls
21. In the event the slab thickness at the barrel end section exceeds 18 inches, the culvert parapet § &
shall extend a minimum of 6 inches above the top of the culvert slab. Refer to the Culvert H . @2 > February, 2021
Design Manual for instructions. These details are to be included in the design plans to address Eeggsnlgstr?esssestr;oel'sthseefi\.lowing materials are in accordance with E ;
these situations. . . A = =
22. For barrel details used in conjunction with these flared wing headwall standards, see the Twin th:;ﬁii\? LsFiZEI ?%‘i%io?c?::‘?cg Sv\EJiflflfA‘ZaSt;—ioTnél LSRtPDEgéCEEIF‘leé Oéégé7é0 ﬁ g Index Of Sheetls'_ Ge_neral TWFWH
Reinforced Concrete Box Culvert Stardards (TWRCB) Concrete 31 accordance with AASHTO LRFD Section 5, f'c = 4.0 ksi B < Notes & Speoﬂcatlons G1-21
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ENGLISHLRFDSIGNEDTWINCULVERTSFWH.DGN - TWFWH 0-1-21 - THIS SHEET ISSUED 02-2021.

Dimension Table
s x Hj12' x 127]12' x 1112 x 101 12 x 9| 122 x 8| 12 x 7| 12 x 6] 122 x5 12" x 4" [ 10" x 12 10" x 11'] 10" x 10 10" x 9'| 10" x 8| 10'x 7' |S x H
A 370 34'-0 310 28'-0 25'-0 22'-0 190 160 130 370 34'-0 310 28-0 25'-0 22'-0 A
B 12'-4 114 10-4 94 8-4 74 64 5.4 44 124 114 104 94 8-4 74 )
c 24'-8 22'-8 20"-8 18'-8 16'-8 14'-8 12'-8 10-8 8'-8 24'-8 22'-8 20"-8 18'-8 16'-8 14'-8 C
D 9'-3 86 7'-9 7'-0 6-3 56 4-9 40 33 93 86 7-9 7-0 63 56 D
E 436 | 4111 | 40-4 374 35'-9 34'-3 329 31-3 396 | 37-11 | 36-4 | 34-10 | 334 319 E
F 97 8-10 81 6-7 5'-10 51 44 3-7 97 8'-10 8-1 74 6-7 5'-10 F
G1 24'-4 243 24'-2 24'-2 241 24'-1 241 241 204 20"-3 20"-2 20"-2 20"-2 201 | G1
A G2 | 25-6% | 25-5% | 254% 25-4% | 25-3% | 25-3% | 25-3% | 25-3% | 21-6% | 21-5% | 21-4% | 21-4% | 21-4% | 213% | G2
G3 | 15-7% | 14-4% | 13-1% | 11-10%| 10-7% | 9-4% 8-1% | 6-10% | 5-7% | 15-7% | 14-4% | 13-1% | 11-10%| 10-7% | 9-4% | G3
. B c Ga | 165% | 15-0% | 137 124 | 111% | 9% | 8-a% | 7% | 511 | 1695% | 150% | 137 124 | 111% | 9% | o4
” G5 3% 5% 7% 7% 7% 9% 9% 9% 9% 3% 5% 7% 7% 7% 9% G5
S K 250 | 24-11 | 24-10 | 24-10 | 24-10 | 249 24'9 24'-9 24'-9 210 | 20-11 | 20-10 | 20-10 | 2010 | 209 K
P 38-1% | 35-0% | 31'-11% | 28-10% | 25'-9% | 22'-8% 197 16'-5% | 13-4% | 38-1% | 35-0% | 31-11%| 28-10%| 25-9% | 22-8% | P
R1 401 3610 | 337 30'4 271 2310 | 207 174 141 401 3610 | 33-7 304 271 23-10 | R1
R2 | 27-0% | 24-9% | 22-6% | 20-3% | 18-0% | 15-10%| 13'-7% | 114% 9'-2 27-0% | 24-9% | 22-6% | 20-3% | 18-0% | 15-10%| R2
T 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-2 1-1 1-1 1-1 1-1 1-1 1-1 T
w a u 1-0 11 10 10 10 9 9 9 9 1-0 11 10 10 10 9 u
v 1-0 11 10 10 10 9 9 9 9 1-0 11 10 10 10 9 v
w 5'-0 49 46 4-3 4-0 3'-9 36 36 36 50 4'-9 4'-6 43 4'-0 3'-9 w
Dimension Table
sxH[10°x 6 | 100 x5 [ 10 x4 ] 8x10] 88x9 [ x| 8x7]| 8x6 | 8 x5 8xa]sxH
A 19'-0 16'-0 13-0 310 28'-0 25'-0 22'-0 190 16'-0 13'-0 A
B 6-4 54 44 104 9.4 8-4 74 64 54 44 B
C 12'-8 10-8 8'-8 20'-8 18'-8 16'-8 14'-8 12'-8 10-8 8'-8 C
v D 49 4'-0 33 7-9 70 63 5'-6 49 4'-0 33 D
E 303 289 273 3244 | 30-10 | 294 279 26'-3 24'9 233 E
F 44 3.7 7-4 6-7 5'-10 51 44 3.7 F
G1 201 20-1 20-1 16'-2 16'-2 16-2 16-1 161 16-1 16-1 | G1
G2 | 213% | 21-3% | 21-3% | 17-4% | 17-4% | 17-4% | 17-3% | 173% | 17-3% | 17-3% | G2
¢ C“‘Ve’tl G3 | 8-1% | 6-10% | 5-7% | 13-1% | 11-10%| 10°7% | 9-a% | 8-1% | 6-10% | 5-7% | G3
wl 3 L e il | pinbinbinind [ Ga | gay | 71y | 511 137 1244 | 11a1% | 9% | saan | 71 | 5011 | ca
G5 9% 9% 9% 7% 7% 7% 9% 9% 9% 9% G5
K 209 20"-9 209 16-10 | 1610 | 16-10 169 169 169 16'-9 K
P 197 16'-5% | 13-4% | 31-11%| 28'-10%| 25'-9% | 22'-8% 197 16'-5% | 13-4% P
R1 20'-7 174 141 337 304 271 | 2310 | 207 174 141 | R1
R2 | 13-7% | 11-4% 9'-2 22-6% | 20'-3% | 18-0% | 15-10%| 13-7% | 11-4% 9-2 R2
1-3" T 1-1 1-1 1-1 1-0 1-0 1-0 1-0 1-0 1-0 1-0 T
Curtain wall ’ U 9 9 9 10 10 10 9 9 9 9 U
% 9 9 9 10 10 10 9 9 9 9 v
w 36 36 36 46 4-3 4'-0 3.9 36 36 36 w
Notes:
1. See Sheet TWFWH G1-21 for General Notes, Specifications,
and Design Stresses
— 2. See Sheet TWFWH 0-2-21 and TWFWH 0-3-21 for location of
certain dimensions tabulated.
3. Dimensions are in feet and inches unless otherwise noted.
= o
C)IOWAW Highway Division
B
g Standard Design - Twin Reinforced Concrete Box Culverts
7 W .
> 3 Flared Wing Headwalls
o & s
2 > February, 2021
R Parapet & ; Di - =]
- E imension an TWEWH
. gl R & Table
Plan View 3 % 0° Skew 0-1-21
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f”% 1-3
1 Front Face Wingwall Section
Back Face Wingwall . .
roonm ? Curtain Wall Details
Notes:
1. Bar spacings and positions shown are similar for all sizes of
headwalls in this standard.
2. Wingwall bars consistently referenced from end of wing for all
headwalls.
3. Top transverse floor bars are referenced approximately 4" from
the back of the parapet for all headwalls.
See Note 4 4. There are no 5c8 bars in the 4' & 5' height headwalls
PR g 5. 4c2 bars used only in the 9', 10", 11' & 12' height headwalls.
- >ee Note 6. For dimension table see Sheet TWFWH 0-1-21.
— 7. For reinforcing in curtain wall see "Curtain Wall Details" this sheet.
Lol
—
= @IOWADOT Fishver oion
Ground | . ﬁ
. le—Back of I
End of Apron—»| N Curtain wall % Standard Design - Twin Reinforced Concrete Box Culverts
End of Wing | e w
b < = w .
Ao 3 3 Flared Wing Headwalls
. . . =
Plan View - Top & Bottom of Apron Reinforcing Class 20 Excav & &
Pay Limit = ‘£ % February, 2021
yp- frr T
; = 2 Apron & Curtain
Curtain Wall Bl R "Wall Details TWFWH
Class 20 Excavation < § o 0-2-21
0° Skew
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Typical View - Front Face Wingwall Reinforcing
Typical View - Back Face Wingwall Reinforcing
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o . Transition for o2~ ] et Sl ad2
N LN Floor Thickness \ _
Flow Line voy) | 4c5 Bars @ 6" Staggered ‘ ale s 5 Typical Section - Near Center of Apron
} A Y]~
2
Typical View - Interior Wall 4 ‘
rmp of Parapet Top of Parapet Section thru Parapet
IOWADQOT #iswcy owiion
; - Notes: &
~ 1. Bar spacings and positions shown are similar for all sizes % Standard Design - Twin Reinforced Concrete Box Culverts
of headwalls in this standard W
- 2. Two 4c3 bars for 4', 5', 11' & 12' height headwalls. 3 I} i
Top of Opening . L One 4¢3 bar for 6' thru 10 height headwalls. z S Flared Wing Headwalls
P bl / i Top of Opening Alternate Permissible 3. Two 5c9 bars for 4', 5', 11' & 12' headwalls. One = @
ci;‘r;‘l‘fjld‘in Joint 5 Construction Joint 5c9 bar for 6' thru 10' height headalls. g & February, 2021
4. Not applicable for 4' & 5' height headwalls. I3 2 H
Permissible
e Construction Joint 5. Not applicable for 4' thru 8' height headwalls I 2 ngwa” &. TWFWH
6. For dimension table, see sheet TWFWH 0-1-21. w g Para pet Details 0-3-21
H H 7. Top of wall slope may be rounded in some instances. s < -o-
Top of Wingwall Details 0° Skew
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Note:
All dimensions are out to out.

D=4%"

6s1

6s3

D = pin diameter.

D=4y

1-4%"

6s4

o
=

vertical bars shall be 3 inches.
Concrete quantities are estimated from back of parapet.
Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back

~No

Bill of Reinforcing for One Headwall 0° Skew Span x Culvert Height
Sar Location Shane 12 x 12/ 12 x 11' 12 x 10 12 x 9' 12 x 8' 12 % 7' Sor
Mo Length wt No Length Wt No. Length Wt No Length W No. Length Wt No Length Wt
Sfa_JFence Anchor (Galv.) 2 2'-10 6 2 2'-10 6 2 2'-10 6 2 2'-10 6 2 2-10 6 2 2'-10 6 | 5fa
4b1 Jwingwall, B.F.H 2 41-2 58 2 381 51 2 35-0 47 2 31-11 43 2 2810 39 2 25-9 34 | 4b1
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
4b2 Jwingwall, B.F.H 20 Var. 11'-11 to 345 18 Var. 11-11 to 292 16 Var. 11'-11 to 243 14 Var. 11'-11 to 198 12 Var. 11-11 to 158 10 Var. 11-11 to 121 | 4b2
399 36'-8 337 306 275 244
5b3 |Wingwall, F.F.H 2 41-3 91 2 38-2 80 2 351 73 2 320 67 2 28-11 60 2 25'-9 54 | 5b3
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5b4 | Wingwall, F.F.H 22 Var. 8'-10 to 558 | 20 Var. 8'-10 to 475 18 Var. 811 to 400 16 Var 8'-11 to 330 14 Var, 8-11 to 266 12 var. 8'-11 to 208 | 5b4
39-10 36'-9 33'-8 30-7 276 244
5b5 [Interior Wall, Both F.H. 21 Var 5'-2 to 278 360 | 19 var 5'-3 to 258 306 | 17 var. 5'-3 to 23'-7 256 | 15 var 5'3 to 21-7 210 | 13 var, 54 to 19'-7 169 | 11 var 55 to 177 132 | 5b5
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
4c1 |wingwall, F.F.V. 76 Var 210 to 448 | 70 Var. 2'-10 to 390 | 64 var 2-10 to 337 | 58 var 2'-10 to 286 | 52 var 2'-10 to 239 | 46 var. 2'-10 to 197 | 4c1
14-10 13-10 12-11 11-11 10-11 100
2 Each 2 Each 2 Each 2 Each
4c2 |wingwall, F.F.V. 36 Var 96 to 295 | 30 var 96 to 235 | 24 var. 96 to 181 | 18 var 96 to 130 - - - - | 42
150 14'-0 13-1 12-1
4c3 Jwingwall, F.F.V. 4 139 37 4 12'-9 34 2 11-9 16 2 109 14 2 99 13 2 8'-9 12 | 4c3
4c4 [Interior Wall, Both F.V. 2 4-2 6 2 42 6 2 4-2 6 2 42 6 2 4-2 6 2 6 | aca
4c5 [Interior Wall, Both F.V. 50 Var 2'-0 to 12'-11 249 | 46 var, 2'-0 to 11-11 214 | 42 Var, 2'-0 to 10-11 181 | 38 var 1-11 to 9-11 150 | 34 var, 1-11 to 8'-11 123 | 30 var, 1-11 to 7'-10 98 | 4cs
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5¢6 | wingwall, B.F.V. 12 Var 210 to 46 | 12 var. 2'-10 to 46 | 12 var, 2-10 to 46 | 12 var 2'-10 to 46 | 12 var, 2'-10 to 46 | 12 var 2'-10 to 46 | 5¢6
46 4'-6 46 46 46 46
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5c7 JWingwall, B.F.V. 64 Var. 8'-10 to 923 | 58 Var. 8'-10 to 807 52 Var. 8'-10 to 698 46 Var. 8'-10 to 594 | 40 Var. 8'-10 to 495 | 34 Var. 8'-10 to 405 | 5¢7
18-10 17-10 16-11 15-11 14-11 140
5c8 | Wingwall, B.F.V 50 106 543 44 10'-6 482 38 10-6 416 32 10'-6 350 26 106 285 20 106 219 | 5c8
5c9 |Wingwall, B.F.V 4 17-9 74 4 16'-9 70 2 15-9 33 2 149 31 2 139 29 2 129 27 | 5c9
4d1 JApron, Longit., Bott. 17 27'-11 317 17 25-11 294 17 23-11 272 17 21-11 249 17 19'-11 226 17 17'-11 203 | 4d1
4d2 | Apron, Longit., Bott. 6 36-3 145 6 33-2 133 6 301 121 6 270 108 6 23-11 96 6 20-10 84 | 4d2
6f1 JApron, Longit., Top 24 27-11 1006 24 2511 934 24 23-11 862 24 2111 790 24 19-11 718 24 17-11 646 | 671
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
62 |Apron, Longit., Top 16 Var 510 to 368 | 16 var. 310 to 320 | 14 var 46 to 266 | 12 var 53 to 217 | 10 var 5-11 to 171 | 10 var. 311 to 141 | 6f2
24-10 22-10 20-10 18-10 16-10 14-10
6f3 |Apron, Longit., Top 2 41-3 131 2 38-2 115 2 351 105 2 320 96 2 28-11 87 2 25-9 77 | 63
4i1 JParapet, Vertical 51 6'-1 207 49 6'-1 199 49 6'-1 199 49 6'-1 199 49 6'-1 199 49 6'-1 199 | 4i1
7j1 |Parapet, Horizontal 4 26'-8 218 4 26'-5 216 4 26-2 214 4 26'-2 214 4 26-2 214 4 2511 212 | 7)1
6m1|Apron, Trans., Top 34 var 26'-10 to 393 | 1687 | 31 var, 26'-7 to 37°-10 | 1500 | 29 Var. 26'-4 to 3610 | 1376 | 26 Var, 264 to 359 | 1212 | 23 var. 264 to 34'-7 1052 | 21 Var 26'-1 to 33'-7 941 [6m1
6m2 | Apron, Trans., Bott 24 Var. 20'-9 to 32'-3 955 | 22 var. 20'-8 to 31'-2 856 | 20 var, 207 to 30"-1 761 | 18 var 20-7 to 29'-1 671 | 16 Var. 20-7 to 281 585 | 14 Var. 20'-6 to 27-0 499 J6m2
6p1 | Curtain, Horizontal 4 253 152 4 25'-2 151 4 251 151 4 25-1 151 4 251 151 4 250 150 | 6p1
6p2 | Curtain, Horizontal 8 18'-7 223 8 17'-4 208 8 161 193 8 14'-10 178 8 13-7 163 8 12'-4 148 | 6p2
651 |Wing Slope, Both F. 4 78 46 4 78 46 4 7-8 46 4 78 46 4 7-8 46 4 78 46 | 6s1
652 | Wing Slope, Both F. 4 37-1 223 4 33-10 203 4 30-7 184 4 274 164 4 241 145 4 20-10 125 | 652
653 |Wing Slope, F.F 2 43-2 137 2 39-11 120 2 36-8 110 2 335 100 2 30'-2 91 2 26'-11 81 | 6s3
654 |Interior Wall, Both F. 2 30-3 91 2 28'-0 84 2 25'-9 77 2 23'-6 71 2 21'-4 64 2 19-1 57 | 6s4
5t1 | Curtain, Vertical 41 50 342 39 7'-9 315 37 76 289 35 73 265 33 7'-0 241 31 6'-9 218 | 5t1
Reinf. Steel 10,292 LB 9188 LB 8165 LB 7192 LB 6183 LB 5392 LB
Estimated Parapet A 2.8 2.7 2.6 26 2.6 25
ouantities | concrete [Wingwalls 28.1 88.2 CY 219 75.7 €Y 16.9 64.7 CY 14.0 56.6 CY 114 46.4 CY 5.1 39.3 Y
Apron x 57.3 511 452 40.0 32.4 287
A Includes top of wingwall quantities.
* Assumes apron and floor are equal thickness, adjust concrete
quantities for transition where apron and floor thickness are not equal.
Bent Bar Details Note: Weight of bars over 40'-0" long include an allowance of 2'-5" for lap.
3 Lengths shown for bars over 40'-0" long do not include lap.
3-2%" Length
" 1-4"
12 Headwall Notes:
> .
Obp=3" D=3%"0) 1. See Sheet TWFWH G1-21 for General Notes, Specifications, and Design
4+ Refer to Stresses
table on Sheet 2. This headwall is based on a 3:1 slope normal to centerline of roadway
TWFWH 0-3-21 5fa 3. The sides of the apron are to be formed to ensure correct line and grade. . .
Achd 4. All apron reinforcing steel is to be supported by bar chairs at intervals of JIOWAM Highway Division
not more than 3'-0" in either direction as outlined in the Standard
. A 13 Specifications.
1-10%" Length 5-0%' 1 Length 3K Lenath 5. C\pear distance from face of concrete to near reinforcing bar is to be 2" Standard Design - Twin Reinforced Concrete Box Culverts
Q" > "'—‘ 35" ‘ unless otherwise noted or shown. Clearance to the bottom ends of

Flared Wing Headwalls
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of parapet (into end of barrel). Longitudinal bars "d", "6f1" and "6f3"
estimated to project into end section of barrel a minimum of 2'-5" beyond
back of parapet. The "length" column reflects total number of feet
necessary to meet these requirements

8. Dimensions are in feet and inches unless otherwise noted.
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