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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 8' x 4' Barrel Sections
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. Bar List
Dimensions 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 8 4 13 10 9 9 9 0'-0 | 5'-2 -3 | 5'-7 5 12 | 5'-10 6 9 | 5-10 4 6 16 4 6 9 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 | 17'-11} 4 12| 8'-11 4 6 6'-4 3'-2 | 3'-2 4 12 |17'-11} 4 12 | 10-4 4 145]17'-11
1 8 4 11 10 9 9 9 0'-1] 5-5|1'-11| 4'-0 4 9 5'-8 6 9 5'-8 4 6 16 4 6 9 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 | 17'-11| 4 12 | 8'-10 4 6 6'-0 3'-0 | 3'-0 4 18 |17'-11| 5 18 |10'-10| 5 |4.5|17'-11
2 8 4 8 10 9 9 9 1'-0 | 4'-7 | 2'-4 | 3'-8 5 12 | 5'-5 6 9 5'-5 4 6 16 4 6 9 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 6 18 |{17'-11| 5 18| 7'-4 4 6 5'-6 2'-9 | 2'-9 5 18 |17'-11] 6 18| 9'-2 6 |45]17'-11
3 8 4 8 10 9 9 9 11 3-7|1-8| 3'-1 4 12 5'-5 6 9 5'-5 4 6 16 4 6 9 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 4 12 | 17'-11| 4 12 7'-3 4 6 5'-6 2'-9 | 2'-9 4 12 |17'-11| 4 12 7'-2 4 145(17'-11
4 8 4 8 10 9 9 9 1'-5 1] 3-2 | 19 | 2'-11]| 4 12 | 5'-5 6 9 5'-5 4 6 16 4 6 9 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 | 17'-11} 4 12| 6'-7 4 6 5'-6 2'-9 | 2'-9 4 12 |17'-11} 4 12| 6'-4 4 145]17'-11
5-7 8 4 8 10 9 9 9 1'-8 | 3'-1|1'-10| 3'-1 4 12 5'-5 6 9 5'-5 4 6 16 4 6 9 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 |17-11} 4 12 6'-1 4 6 5'-6 2'-9 | 2'-9 4 12 |17'-11} 5 12 -2 5 [45]17'-11
8-10 8 4 8 10 9 9 9 2'-1|2'-11| 2'-6 | 3'-1 4 12| 5'-5 6 9 5'-5 4 6 16 4 6 9 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 6 18 |{17'-11| 5 18| 5'-5 4 6 5'-0 2'-3 | 2'-9 5 12 |17'-11} 5 12 | 5'-10 5 |45]17'-11
11-13| 8 4 8.5]10.5| 9 9 9 2'-11] 3-0 | 2'-1|2'-10| 4 9 5'-6 6 9 5'-6 4 6 16 4 6 9 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 |17-11| 4 12 5'-6 4 6 4'-11 1| 2'-2 | 2'-9 4 12 |17'-11] 6 12 6'-0 6 |45(17'-11
14-16| 8 4 95| 12 9 9 9 |1'-10| 3'-0 [1'-10|2'-11| 4 12 | 5'-8 6 9 5'-8 4 6 16 4 6 9 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 5 12 | 17'-11} 4 12| 6'-3 4 6 | 4-11| 2'-1 |2'-10| 5 12 |17'-11} 6 12| 6'-0 6 |45]17'-11
17-19| 8 4 110.5| 12 9 9 9 18| 3-0 | 1'-6 | 3'-0 4 12 5'-9 6 9 5'-9 4 6 16 4 6 9 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 |17'-11} 4 12 6'-7 4 6 4'-10 | 1'-11|2'-11| 5 12 |17'-11] 6 12 6'-0 6 |45]17'-11
20-22| 8 4 12 |13.5] 9 9 9 15| 3-0 | 1'-3 | 3'-1 4 12| 6'-0 6 9 6'-0 4 6 16 4 6 9 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 5 12 | 17'-11} 4 12| 7'-4 4 6 | 4'-11(1-11| 3'-0 5 12 |17'-11] 6 12| 6'-0 6 |45]17'-11
23-25| 8 4 13 15 9 9 9 1'-11] 3-1| 1-2] 3-2 4 9 6'-3 6 9 6'-3 4 6 16 4 6 9 4 12| 14 4 18 | 14 4 12 | 18 4 18 | 14 4 9 |17'-11] 4 9 7'-10 5 12 5'-7 2'-1 | 3'-6 5 12 {17'-11] 6 12 6'-2 6 |45[17'-11
Bar List Quantities
m1 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 12 | 18'-5 4 12 5'-2 4 6 9'-3 5'-0 | 4'-3 4 18 | 18'-5 6 18 | 11'-2 6 [45] 18-5] 0.789 | 0.638 | 0.299 | 1.726 | 215.29
1 6 18 | 18'-5 5 18| 5'-9 4 6 8'-6 | 4-3 | 4'-3 4 12 | 18'-5 4 12 | 8'-0 4 |45]18-5] 0.676 | 0.638 | 0.299 | 1.613 | 205.16
2 5 12 | 18'-5 4 12 5'-2 4 6 6'-9 2'-6 | 4'-3 5 18 | 18'-5 5 18 7'-4 5 |4.5| 18'-5| 0.507 | 0.638 | 0.299 1.444 | 212.71
3 4 12 | 18'-5 4 12 6'-5 4 6 6'-8 2'-5 | 4'-3 4 12 | 18'-5 4 12 6'-2 4 |45 18-5] 0.507 | 0.638 | 0.299 1.444 | 185.66
4 4 12 | 18'-5 4 12 6'-3 4 6 6'-7 2'-4 | 4'-3 4 12 | 18'-5 4 12 | 5'-10 4 |45 18-5] 0.507 | 0.638 | 0.299 1.444 | 183.63
5-7 4 12 | 18'-5 4 12 6'-2 4 6 6'-7 2'-4 | 4'-3 5 18 | 18'-5 6 18 6'-2 6 |4.5] 18-5] 0.507 | 0.638 | 0.299 1.444 1190.16
8-10 5 12 | 18'-5 4 12| 4'-8 4 6 6'-6 2'-3 | 4'-3 5 18 | 18'-5 7 18 | 6'-2 7 | 45| 18'-5| 0.507 | 0.638 | 0.299 | 1.444 | 210.53
11-13| 5 12 | 18'-5 4 12| 5'-8 4 6 6'-6 2'-2 | 4'-4 4 9 18'-5 5 9 5'-8 5 |45 18'-5| 0.536 | 0.667 | 0.299 | 1.502 | 211.58
14-16| 5 12 | 18'-5 4 12 6'-4 4 6 6'-5 2'-0 | 4'-5 4 9 18'-5 5 9 5'-10 5 |45 18-5| 0.592 | 0.753 | 0.299 1.644 | 218.11
17-19| 4 9 18'-5 4 9 | 6'-11 4 6 6'-5 2'-0 | 4'-5 5 12 | 18'-5 6 12 | 6'-0 6 |45] 18-5] 0.648 | 0.753 | 0.299 | 1.700 | 223.24
20-22| 4 9 18'-5 4 9 -8 4 6 6'-7 2'-0 | 4'-7 5 12 | 18-5 6 12 | 6'-2 6 [45] 18-5] 0.733 | 0.840 | 0.299 | 1.872 |227.24
23-25] 4 9 18'-5 4 9 | 7'-10 5 12 | 6'-9 2'-1 | 4'-8 5 12 | 18'-5 6 12 | 6'-4 6 [45]18-5] 0.789 | 0.927 | 0.299 | 2.015 | 228.53
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Variable Dimensions and Quantities for Twin 8" x 5' 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 8 5 |13/10| 9| 9] 9 ]|0-0|5-2|22|57] 5 ]12|6-10] 6 | 9 |6-10| 4 | 6 |20 4 | 6 | 11| 4 |12 14| 4 | 18|14 | 4 | 12| 18| 4 [ 18| 14| 4 |12 |17-11| 4 |12 |8-11| 4 | 6 | 8-7 | 5-5|3-2| 4 |12 |17-11| 4 | 12| 10-4| 4 [45|17-11
1 8 5 |11]10] 9] 9] 9]0-0[55[23|47]4]9]|6-8|6|9]|6-8| 4|6 |20 4|6 |11]| 4 |12]|14] 4 |18 14| 4 |12]18| 4 [ 18| 14| 4 [12|17-11| 4 [12|8-11| 4 | 6 | 8-2 |5-2(3-0| 4 |18 |17-11| 5 | 18 |10-10| 5 [4.5|17-11
2 8 5 8 |10 9| 9| 9 |1-3|4-10/20(3-11] 4 | 9| 65| 6 | 9| 65| 4|6 20| 4| 6|11 4 [12|14] 4 |18|14| 4 |12 18| 4 |18| 14| 5 | 12|17-11| 4 |12|6-10| 4 | 6 | 5-6 [ 29| 29| 5 |18 |17-11| 6 | 18| 9-8 | 6 |4.5[17-11
3 8 5 g8 |10 9|99 |1a1|38|18[32]4]12]65]|6]9]65| 4|62 46|11 4 [12/14] 4 |18|14] 4 |12]18] 4 |18]14] 4 |12]17-11] 4 |12] 74| 4 | 6| 56 |29|29| 4 |12]17-11] 4 [12] 774 | 4 [45]17-11
4 8 5 g8 |10 9|9 |9 |14|33|1-8(30|] 4|9|65|6|9]|65|4|6/[20| 46|11 4 |[12|14] 4 [18|14| 4 |12 18| 4 |18| 14| 4 |12|17-11| 4 |12| 6-8 | 5 | 12| 5-8 [ 2-7 | 3-1| 4 |12]17-11| 4 | 12| 66 | 4 |45][17-11
57 | 8 5 g8 |10 9|99 f1rse|32|[19][3-1]4]|]9]]6es5]|6]9]e66s5|4]|6]20| 46|11 4 [12/14] 41814 4 |12]|18] 4 |18]14] 4 |12]17-11] 4 |12] 63| 5 |12] 5-7 |2-6|3-1| 4 |12]17-11] 5 [12] 64| 5 [45]17-11
8-10 | 8 5 g8 |10 9| 9|9 |20|2-11|25(32| 4 |12] 65| 6 | 9| 65| 4|6 20| 4|6 |11 4 [12|14] 4 |18|14| 4 |12 18| 4 | 18| 14| 6 | 18|17-11| 5 | 18| 5-7 | 4 | 6 | 5-6 [ 29| 29| 5 | 12[17-11| 5 | 12|5-10| 5 |[4.5][17-11
11-13] 8 5 |85 11| 9| 9] 9 |2-1]2-10]2-0](2-11] 4 12| 66| 6 | 9| 66| 4|6 |20 4| 6]|11] 4 |12]14] 4 ]18[14] 4 |12]18| 4 [18]14| 5 [12|17-11] 4 [12| 57| 4 |6 |50 2-3[2-9] 4 |9 [17-11] 5 | 9| 58] 5 [45]17-11
14-16| 8 5 19512 9| 9| 9 |1-10{3-0|1-11|3-3] 4 |12/ 68| 6 | 9| 6-8| 4 | 6 |20 4 | 6 | 11| 4 |12 14| 4 | 18|14 | 4 | 12| 18| 4 [ 18| 14| 5 [12|17-11| 4 | 12| 6-3 | 4 | 6 | 5-0 | 22 {2-10| 5 |12 |17-11| 6 | 12| 6-0 | 6 [4.5|17-11
17-19] 8 5 |10.5[125] 9 | 9 | 9 |1-8|3-0]1-7|3-3] 4 |[12|6-10] 6 | 9 |6-10] 4 | 6 |20 4 | 6 |11] 4 |12]14] 4 |18]14] 4 |12]18| 4 [18]14| 5 [12|17-11] 4 [12| 6-7 | 4 | 6 | 50 | 2-1|2-11] 5 [12|17-11] 6 | 12| 6-0 | 6 |45][17-11
20-22| 8 5 1214 9| 9|9 |16|30|14|33] 412|716 |9]| 71| 4|6 |20 4|6 |11| 4 |12|14] 4 | 18| 14| 4 | 12|18 4 |18 | 14| 5 |[12|17-11| 4 |12| 773 | 4 | 6 | 52 | 2-1|3-1| 5 |12 |17-11| 6 | 12| 6-0 | 6 [4.5|17-11
23-25| 8 s |13]15] 9 9] 911311232412/ 73]6 9] 73] 4 ]6|20]4]|6][11] 4 12]14] 4]18[14] 4 ]12]18] 4 1814 4 [ 9 |17-11] 4 [ 9 |7-10] 4| 6| 5-4]2-2[3-2] 5 [12]17-11] 6 [12] 62| 6 [45]17-11
Bar List Quantities
ml m2 m4 m6 m?7 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 |12]18-5| 4 |12 56| 4 |6 |106|5-3|5-3| 5 [18]18-5| 6 |18]11-2| 6 [45] 18-5]0.789 | 0.638 | 0.382 | 1.809 | 237.82
1 5 | 12]18-5| 4 [ 12| 5-4 | 4 106 | 5-3|5-3| 5 | 18| 18-5| 5 [ 18| 92 | 5 |45 18-5] 0.676 | 0.638 | 0.382 | 1.696 | 225.53
2 5 |12]18-5| 4 | 12| 58| 4 | 6| 8-1|2-10|5-3| 4 [18|18-5| 6 | 18| 7-10| 6 |4.5]| 18-5| 0.507 | 0.638 | 0.382 | 1.527 |220.95
3 4 [12|185| 4 | 12| 67| 4 | 6|79 |26|53| 4 |12]185| 4 | 12| 6-4 | 4 |45]18-5]| 0507 | 0.638 | 0.382 | 1.527 | 196.47
4 4 [12|18-5| 4 | 12| 6-3 | 5 [12|7-10|2-7|5-3| 4 |12]|18-5| 4 | 12| 6-0 | 4 |4.5] 18-5] 0507 | 0.638 | 0.382 | 1.527 | 191.71
57 | 4 |12]185| 4 |12]| 62| 5 |12 779 |26|53| 5 |18|18-5| 6 |18] 62 | 6 |45]| 18-5]| 0.507 | 0.638 | 0.382 | 1.527 | 197.92
8-10 | 5 | 12]18-5| 4 |12|4-11| 4 | 6 | 7.7 | 24|53 | 5 [18|18-5| 7 | 18| 6-4 | 7 | 45| 18-5] 0.507 | 0.638 | 0.382 | 1.527 | 222.95
11-13| 5 | 12| 18'5| 4 [12|5-10| 4 | 6 | 776 | 22 |5-4| 4 | 9 [185| 5 | 9 |5-10| 5 |4.5|18-5] 0.536 | 0.696 | 0.382 | 1.614 |221.92
14-16| 5 | 12| 18-5| 4 [12| 6-4 | 4 | 6 | 77 | 2-2|5-5| 5 | 18| 18-5| 8 [18] 6-6 | 8 |4.5]| 18-5| 0.592 | 0.753 | 0.382 | 1.727 | 232.05
17-19| 4 | 9 |185| 4 | 9]|6-11| 4 | 6 | 77 |2-1|56| 5 |18|185| 8 [18]| 66 | 8 |4.5|18-5| 0648 | 0.782 | 0.382 | 1.812 | 233.11
2022 4 | 9|185| 4| 9| 78| 4|6 | 79 |22|57| 5 |18]18-5| 8 |18| 66 | 8 |4.5]|18-5] 0.733 | 0.869 | 0.382 | 1.984 |237.00
2325 4 | 9 |185] 4 | 9 |7-10] 4 | 6 |7-10]2-2|5-8| 5 |12[185] 6 [12] 6-4 | 6 |4.5[18-5]0.789 | 0.927 | 0.382 | 2.098 | 241.13
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Variable Dimensions and Quantities

for Twin 8' x 6' Barrel Sections

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 8-6-20 - THIS SHEET ISSUED 07-2020.

Dimensions Bar List
al a2 bl b2 el e2 f2 k1 k2 k4 k6 k7 k9
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. No Sp. | No. | Size| Sp. L Size | Sp. L Sp. L H V | Size| Sp. L Size| Sp. L Size| Sp. L
8 6 13 |10.5| 9 9 9 0'-0 | 5'-2 | 2'-0 | 5'-5 4 9 | 7'-10 6 9 | 7-10 4 6 | 24 4 6 13 4 12 | 14 4 18 | 14 4 18 4 18 | 14 4 12 | 17'-11] 4 12 | 8'-11 4 6 8'-6 | 5-5| 3'-1 4 12 |17'-11| 4 12| 10-4 | 4 |4.5]|17'-11
8 [§) 11 10 9 9 9 0'-0 | 5'-5| 2'-2 | 5'-7 4 9 7'-8 6 9 7'-8 4 6 24 4 6 13 4 12| 14 4 18 | 14 4 18 4 18 | 14 5 18 {17'-11| 5 18 | 8'-11 4 6 8'-2 5'-2 | 3'-0 4 18 |17'-11| 5 18 |10'-10| 5 |4.5|17'-11
8 6 10 9 9 9 1'-2 | 5-1|1'-11| 4'-0 4 9 7'-5 6 9 7'-5 4 6 | 24 4 6 13 4 12 | 14 4 18 | 14 4 18 4 18 | 14 5 12 | 17'-11] 4 12| 7'-0 4 6 6'-2 3'-11] 3'-1 5 18 |17'-11| 6 18 | 10'-2 6 |45(17'-11
8 6 10 9 9 9 1'-7 [ 3'-10| 2'-3 | 3'-2 4 12 7'-5 6 9 7'-5 4 6 24 4 6 13 4 12 | 14 4 18 | 14 4 18 4 18 | 14 6 18 [17'-11| 5 18 6'-3 4 6 5'-8 [2'-10|2'-10| 4 12 |17'-11| 4 12 7'-8 4 145(17'-11
8 6 10 9 9 9 1'-4 | 3'-4 | 1'-8 | 3'-0 4 9 7'-5 6 9 7'-5 4 6 | 24 4 6 13 4 12 | 14 4 18 | 14 4 18 4 18 | 14 4 12 | 17'-11] 4 12 | 6'-10 5 12 | 6'-2 3'-11] 3'-1 4 12 |17'-11| 4 12 | 6'-8 4 145]17'-11
8 6 10 9 9 9 18| 3-2 | 19 | 3'-1 4 12 7'-5 6 9 7'-5 4 6 24 4 6 13 4 12| 14 4 18 | 14 4 18 4 18 | 14 4 12 |17-11} 4 12 6'-4 4 6 5'-6 2'-9 | 2'-9 4 12 |17'-11} 5 12 6'-4 5 [45]17'-11
8 6 10 9 9 9 2'-0 |2'-11| 2'-5 | 2'-11| 4 12| 7'-5 6 9 7'-5 4 6 | 24 4 6 13 4 12 | 14 4 18 | 14 4 18 4 18 | 14 6 18 [17'-11| 5 18 | 5'-9 4 6 5-6 | 2'-9 | 2'-9 5 12 |17'-11] 5 12 | 5'-10 5 |45(17'-11
8 6 85| 11 9 9 9 2'-1(2'-10| 2'-2 | 2'-11| 4 12 7'-6 6 9 7'-6 4 6 24 4 6 13 4 12| 14 4 18 | 14 4 18 4 18 | 14 5 12 |17-11| 4 12 5'-7 4 6 5'-6 2'-9 | 2'-9 4 9 (17'-11] 5 9 5'-8 5 [45]17'-11
8 6 [ 95]|11.5] 9 9 9 19| 3-0 | 1'-7 | 3'-0 4 9 7'-8 6 9 7'-8 4 6 | 24 4 6 13 4 12 | 14 4 18 | 14 4 18 4 18 | 14 5 12 | 17'-11} 4 12| 6'-4 4 6 5'-2 | 2'-4 | 2'-10| 5 12 |17'-11} 6 12| 6'-0 6 |45]17'-11
8 6 [10.5| 13 9 9 9 1'-10| 2'-11| 1'-8 | 3'-3 4 12 | 7'-10 6 9 7'-10 4 6 24 4 6 13 4 12| 14 4 18 | 14 4 18 4 18 | 14 5 12 |17'-11} 4 12 6'-5 4 6 5'-2 2'-3 |2'-11| 5 12 |17'-11] 6 12 | 5'-10 6 |45]17'-11
8 6 12 |14.5| 9 9 9 1'-5 1] 3-0 | 1'-7 | 3'-3 4 12| 8'-1 6 9 8'-1 4 6 | 24 4 6 13 4 12 | 14 4 18 | 14 4 18 4 18 | 14 6 18 |{17'-11| 5 18| 7'-5 4 6 5'-4 | 2'-4 | 3'-0 5 12 |17'-11] 6 12| 6'-0 6 |45]17'-11
8 6 13 15 9 9 9 1'-11] 3-1| 1'-3] 3'-2 4 12 8'-3 6 9 8'-3 4 6 24 4 6 13 4 12| 14 4 18 | 14 4 18 4 18 | 14 4 9 |17'-11] 4 9 7'-10 4 6 5'-6 2'-4 | 3'-2 5 12 {17'-11] 6 12 6'-2 6 |45[17'-11
Bar List Quantities
m1 m2 m4 m6 m7 m9 Concrete (CY/FT) Steel
Fill | Size | Sp. Sp. L Size | Sp. L H V | Size| Sp. Size | Sp. L Size| Sp. L Slab Floor | Walls | Total | (LB/FT)
0 5 12 4 12 5'-9 4 6 116 | 5-2 | 6'-4 5 18 5 18 |10'-10| 5 |4.5| 18'-5| 0.789 | 0.667 | 0.465 1.921 [ 241.66
1 5 12 4 12| 5'-6 4 6 11'-3 | 5'-0 | 6'-3 4 18 6 18 | 11'-2 6 |45] 18-5] 0.676 | 0.638 | 0.465 | 1.779 | 238.26
2 5 12 4 12 | 5-10 | 4 6 9'-7 | 34 | 6'-3 5 18 6 18 | 8'-0 6 | 45| 18-5]| 0.507 | 0.638 | 0.465 | 1.610 | 240.13
3 6 18 5 18 | 5'-4 4 6 9'-0 | 29 | 6'-3 4 12 4 12 | 6'-4 4 145]18-5] 0.507 | 0.638 | 0.465 | 1.610 | 220.95
4 4 12 4 12 | 6'-4 5 12| 9'-0 | 2'-9 | 6'-3 4 12 4 12 | 6'-0 4 |45 18-5]| 0.507 | 0.638 | 0.465 | 1.610 | 203.63
5-7 4 12 4 12| 6'-3 4 6 |8-10| 2'-7 | 6'-3 5 18 6 18 | 6'-2 6 |[45] 18-5] 0.507 | 0.638 | 0.465 | 1.610 | 211.55
8-10 5 12 4 12 | 5'-0 4 6 8'-8 | 25| 6'-3 5 12 5 12 | 5'-10 5 |4.5] 18'-5] 0.507 | 0.638 | 0.465 | 1.610 | 235.26
11-13| 5 12 4 12| 5'-8 4 6 8'-8 | 2'-4 | 6'-4 4 9 5 9 | 5'-10 5 |45 18'-5| 0.536 | 0.696 | 0.465 | 1.697 | 233.61
14-16| 5 12 5 12| 6'-9 4 6 8'-9 | 24 | 6'-5 5 12 6 12 | 6'-0 6 | 45| 18-5] 0.592 | 0.725 | 0.465 | 1.782 | 253.05
17-19| 5 12 4 12 6'-9 4 6 8'-9 2'-3 | 6'-6 5 18 8 18 6'-6 8 |45] 18-5] 0.648 | 0.811 | 0.465 1.924 | 244.11
20-22| 5 12 4 12| 7'-4 4 6 9'-0 | 24 | 6'-8 5 18 8 18 | 6'-6 8 |45 18-5] 0.733 | 0.898 | 0.465 | 2.096 | 249.05
23-25] 6 18 6 18| 7'-9 4 6 9'-1 2'-5 | 6'-8 5 12 6 12 | 6'-4 6 [ 45]18-5] 0.789 | 0.927 | 0.465 | 2.181 | 257.76
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Variable Dimensions and Quantities

for Twin 8' x 7' Barrel Sections

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 8-7-20 - THIS SHEET ISSUED 07-2020.

. Bar List
Dimensions al a2 b1 b2 el e2 f1 2 k1 k2 k4 K6 k7 k9
S H B C D E 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. Sp. Sp. L Sp. L H V | Size| Sp. L Size| Sp. L Size| Sp. L
8 7 10.5| 9 9 9 0'-0 | 5-2 |1'-11| 5'-7 4 9 | 8'-10 6 9 | 8-10 4 6 | 28 4 6 15 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 5 18 5 18 | 8'-11 4 6 8'-6 5-5| 3-1 4 12 |17'-11} 4 12 | 10-4 4 145]17'-11
8 7 10 9 9 9 0'-0 | 5'-5|1'-11| 5'-7 4 9 8'-8 6 9 8'-8 4 6 28 4 6 15 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 18 5 18 | 8'-11 4 6 8'-2 5'-2 | 3'-0 4 18 |17'-11| 5 18 |10'-10| 5 |4.5|17'-11
8 7 10 9 9 9 |0'-10| 5'-7 [1'-11] 4'-1 4 9 8'-5 6 9 8'-5 4 6 | 28 4 6 15 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 9 4 9 7'-8 4 6 6'-7 |3'-10| 2'-9 5 18 |17'-11] 6 18 | 11'-2 6 |45]17'-11
8 7 10 9 9 9 1'-7 | 3'-11| 2'-6 | 3'-4 4 12 8'-5 6 9 8'-5 4 6 28 4 6 15 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 5 18 6'-4 4 6 6'-0 3'-3 ] 2'-9 4 12 |17'-11| 4 12 | 7'-10 4 145(17'-11
8 7 10 9 9 9 16| 34| 1-8 | 3'-1 4 12| 8'-5 6 9 8'-5 4 6 | 28 4 6 15 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 4 12| 6'-8 4 6 6'-2 3'-11 3'-1 4 12 |17'-11} 4 12| 6'-8 4 145]17'-11
8 7 10 9 9 9 18| 3'-2 | 2'-7 | 3'-2 4 12 8'-5 6 9 8'-5 4 6 28 4 6 15 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 4 12 6'-6 4 6 5'-10 | 2'-11|2'-11| 4 12 |17'-11} 5 12 6'-4 5 [45]17'-11
8 7 10 9 9 9 |1'-11|2'-11| 2'-4 | 3'-0 4 9 8'-5 6 9 8'-5 4 6 | 28 4 6 15 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 6 18 5 18| 5'-9 4 6 5'-6 2'-9 | 2'-9 5 12 |17'-11} 5 12 | 5'-10 5 |45]17'-11
8 7 11 9 9 9 2'-0 | 2'-10| 2'-1 |2'-11} 4 9 8'-6 6 9 8'-6 4 6 28 4 6 15 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 4 12 5'-9 4 6 5'-6 2'-9 | 2'-9 4 9 (17'-11] 5 9 5'-8 5 [45]17'-11
8 7 12 9 9 9 19| 3-0 | 1'-7 | 3'-3 4 9 8'-8 6 9 8'-8 4 6 | 28 4 6 15 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 5 12 4 12| 6'-4 4 6 5'-8 [2'-10|2'-10| 5 12 |17'-11} 6 12| 6'-0 6 |45]17'-11
8 7 13 9 9 9 1'-10| 2'-11| 1'-8 | 3'-3 4 9 8'-10 6 9 | 8'-10 4 6 28 4 6 15 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 4 12 6'-5 4 6 5'-4 2'-5|2'-11| 5 12 |17'-11] 6 12 | 5'-10 6 |45]17'-11
8 7 14.5| 9 9 9 141 3-0| 16 | 3'-3 4 9 9'-1 6 9 9'-1 4 6 | 28 4 6 15 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 5 18| 7'-6 4 6 5'-6 2'-6 | 3'-0 5 12 |17'-11] 6 12| 6'-0 6 |45]17'-11
8 7 15.5] 9 9 9 10| 3-1 | 1-2 | 3'-3 4 9 9'-3 6 9 9'-3 4 6 28 4 6 15 4 12| 14 4 18 | 14 4 12 | 18 4 18 | 14 4 9 4 9 7'-11 4 6 5'-8 2'-7 | 3'-1 5 12 {17'-11] 6 12 6'-2 6 |45[17'-11
List Quantities
m1 m2 m4 m6 m7 m9 Concrete (CY/FT) Steel
Fill | Size | Sp. L Size| Sp. L Size | Sp. L V | Size| Sp. Size | Sp. L Size| Sp. L Slab Floor | Walls | Total | (LB/FT)
0 5 12 | 18'-5 4 12 | 5'-10 4 6 12'-4 7'-4 4 18 6 18 | 11'-2 6 [4.5] 18-5] 0.789 | 0.667 | 0.549 | 2.005 | 253.45
1 5 12 | 18'-5 4 12 | 5'-10 4 6 12'-3 7'-3 5 18 6 18 | 11'-2 6 |45] 18-5] 0.676 | 0.638 | 0.549 | 1.863 | 253.74
2 5 12 | 18'-5 4 12 | 5'-10 4 6 11'-2 7'-3 5 18 6 18 | 8'-2 6 [4.5] 18-5] 0.507 | 0.638 | 0.549 | 1.694 | 255.08
3 5 12 | 18'-5 4 12 | 4'-10 4 6 10'-5 7'-3 5 18 5 18 | 6'-8 5 |45 18'-5| 0.507 | 0.638 | 0.549 | 1.694 | 233.79
4 4 12 | 18'-5 4 12 6'-5 4 6 10'-3 7'-3 5 18 5 18 6'-2 5 |4.5| 18'-5| 0.507 | 0.638 | 0.549 1.694 | 219.74
5-7 5 12 | 18'-5 4 12| 4'-6 4 6 10'-1 7'-3 5 18 6 18| 6'-4 6 | 45| 18-5] 0.507 | 0.638 | 0.549 | 1.694 | 228.82
8-10 5 12 | 18'-5 4 12 5'-2 4 6 | 9-11 7'-3 4 12 6 12 | 6'-0 6 [4.5] 18-5] 0.507 | 0.638 | 0.549 | 1.694 | 246.68
11-13| 5 12 | 18'-5 4 12 | 5'-10 4 6 | 9-11 7'-4 4 9 5 9 | 5'-10 5 | 45| 18'-5| 0.536 | 0.696 | 0.549 | 1.781 | 248.32
14-16| 4 9 18'-5 4 9 | 6'-10 4 6 10'-0 7'-5 5 18 8 18 | 6'-6 8 [4.5] 18-5] 0.592 | 0.753 | 0.549 | 1.894 | 258.84
17-19| 5 12 | 18'-5 4 12| 6'-9 4 6 10'-0 7'-6 5 18 8 18 | 6'-6 8 | 45| 18-5] 0.648 | 0.811 | 0.549 | 2.008 | 259.05
20-22| 5 12 | 18'-5 4 12| 7'-5 4 6 10'-3 7'-8 5 18 8 18 | 6'-6 8 [4.5] 18-5] 0.733 | 0.898 | 0.549 | 2.180 | 264.29
23-25] 4 9 18'-5 4 9 | 7'-10 4 6 10'-5 7'-9 5 18 8 18 | 6'-6 8 [4.5] 18-5] 0.789 | 0.956 | 0.549 | 2.294 | 265.97
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Variable Dimensions and Quantities for Twin 8' x 8' Barrel Sections

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 8-8-20 - THIS SHEET ISSUED 07-2020.

Dimensions Bar List
al a2 b1l b2 el e2 fl 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 8 8 13 |110.5] 9 9 9 0'-0 | 5-2 |1'-11| 5'-7 5 12 | 9'-10 6 9 | 9-10 4 6 | 32 4 6 17 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 5 18 |{17'-11| 5 18 | 8'-11 4 6 8'-6 5-5| 3-1 4 12 |17'-11} 4 12 | 10-4 4 145]17'-11
1 8 8 |11.5/10.5] 9 9 9 0'-0 | 5'-5|1'-11| 5'-5 4 9 9'-9 6 9 9'-9 4 6 32 4 6 17 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 4 12 [ 17'-11| 4 12 | 8'-11 4 6 8'-2 5-2 | 3'-0 4 18 |17'-11| 5 18 | 10'-10| 5 45(117'-11
2 8 8 8 10 9 9 9 10 | 5-7 | 1'-7 | 4'-2 5 12| 9'-5 6 9 9'-5 4 6 | 32 4 6 17 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 9 |17'-11| 4 9 7'-7 4 6 7'-9 5-0 | 2'-9 5 18 |17'-11] 6 18 | 11'-2 6 |45]17'-11
3 8 8 8 10 9 9 9 16 | 4'-0 | 2'-5 | 3'-6 4 12 9'-5 6 9 9'-5 4 6 32 4 6 17 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 [17'-11| 5 18 6'-6 4 6 6'-6 3'-9 | 2'-9 4 12 |17'-11| 4 12 8'-0 4 45(117'-11
4 8 8 8 10 9 9 9 16| 35| 26 | 3'-3 4 12| 9'-5 6 9 9'-5 4 6 | 32 4 6 17 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 | 17'-11} 4 12| 6'-9 4 6 6'-2 3-5| 2'-9 4 12 |17'-11} 4 12 | 6'-10 4 145]17'-11
5-7 8 8 8 10 9 9 9 1'-7 | 3-3 | 2'-6 | 3'-0 4 12 9'-5 6 9 9'-5 4 6 32 4 6 17 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 |17-11} 4 12 6'-7 4 6 6'-0 3-3 | 2'-9 4 12 |17'-11} 5 12 6'-6 5 45(117'-11
8-10 8 8 8 10 9 9 9 2'-1(2'-11| 2'-4 | 3'-0 4 9 9'-5 6 9 9'-5 4 6 | 32 4 6 17 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 6 18 |{17'-11| 5 18| 5'-7 4 6 | 5-10 | 2'-11|2'-11| 5 12 |17'-11} 5 12 | 5'-10 5 |45]17'-11
11-13| 8 8 8.5 11 9 9 9 2'-0 | 2'-10| 2'-1 |2'-11} 5 12 9'-6 6 9 9'-6 4 6 32 4 6 17 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 |17-11| 4 12 5'-9 4 6 5'-8 |2'-10|2'-10| 4 9 (17'-11] 5 9 5'-8 5 45(117'-11
14-16| 8 8 95| 12 9 6 9 19| 3-0 | 1'-7 | 3'-3 4 6 9'-8 6 9 9'-8 4 6 | 32 4 6 17 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 5 12 | 17'-11} 4 12| 6'-4 4 6 5'-8 [2'-10|2'-10| 5 12 |17'-11} 6 12| 6'-0 6 |45]17'-11
17-19| 8 8 [10.5{12.5] 9 6 9 1'-10| 2'-11| 1'-6 | 3'-0 4 6 9'-10 6 9 9'-10 4 6 32 4 6 17 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 |17'-11} 4 12 6'-5 4 6 5'-10 | 2'-11|2'-11| 5 12 |17'-11] 6 12 | 5'-10 6 45(117'-11
20-22| 8 8 12 |14.5| 9 6 9 141 3-0| 16 | 3'-3 4 6 10'-1 6 9 10'-1 4 6 | 32 4 6 17 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 |{17'-11| 5 18| 7'-4 4 6 6'-0 3'-0 | 3'-0 5 12 |17'-11] 6 12| 6'-0 6 |45]17'-11
23-25| 8 8 |13.5/15.5| 9.5 6 6 1'-2 | 3'-2 1'-1 | 3'-3 4 6 10'-4 5 6 10'-4 4 6 32 4 6 17 4 12| 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 | 18'-0 5 18 | 7'-10 6 12 | 6'-10 [2'-11| 3'-11| 5 18 | 18'-0 8 18 6'-4 8 4.5 18'-0
Bar List Quantities
m1 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 12 | 18'-5 4 12| 6'-2 4 6 13-4 | 5'-0 | 8'-4 5 18 | 18'-5 6 18 | 11'-2 6 [45] 18-5] 0.789 | 0.667 | 0.632 | 2.088 | 272.29
1 5 12 | 18'-5 4 12 | 5'-10 4 6 13'-6 | 5-2 | 8'-4 5 18 | 18'-5 5 18 |10'-10| 5 |4.5| 18'-5| 0.705 | 0.667 | 0.632 | 2.004 | 259.05
2 4 9 18'-5 4 9 6'-8 4 6 [12'-11| 4'-8 | 8'-3 5 18 | 18'-5 6 18 | 8'-4 6 [4.5] 18-5] 0.507 | 0.638 | 0.632 | 1.777 | 274.32
3 5 12 | 18'-5 4 12 | 5'-3 4 6 119 | 3'-6 | 8'-3 4 18 | 18'-5 6 18| 7'-0 6 | 45| 18-5] 0.507 | 0.638 | 0.632 | 1.777 | 245.58
4 5 12 | 18'-5 4 12 4'-9 4 6 11'-7 | 3'-4 | 8'-3 4 18 | 18'-5 6 18 6'-6 6 45| 18'-5] 0.507 | 0.638 | 0.632 1.777 | 234.74
5-7 5 12 | 18'-5 4 12 4'-9 4 6 11'-5| 3'-2 | 8'-3 4 12 | 18'-5 5 12 6'-0 5 451 18'-5]| 0.507 | 0.638 | 0.632 1.777 | 239.16
8-10 5 12 | 18'-5 4 12 5'-2 4 6 11'-2 | 2'-11| 8'-3 4 12 | 18'-5 6 12 | 6'-0 6 [4.5] 18-5] 0.507 | 0.638 | 0.632 | 1.777 | 258.55
11-13| 5 12 | 18'-5 4 12| 6'-0 4 6 11'-3 | 2'-11| 8'-4 4 9 18'-5 5 9 | 5'-10 5 |45 18-5] 0.536 | 0.696 | 0.632 | 1.864 | 263.68
14-16| 4 9 18'-5 4 9 6'-10 4 6 11'-4 | 2'-11| 8'-5 5 18 | 18'-5 8 18 6'-6 8 45| 18'-5] 0.592 | 0.753 | 0.632 1.977 | 278.71
17-19| 4 9 18'-5 4 9 7'-3 4 6 11'-3 | 2'-9 | 8'-6 5 12 | 18'-5 6 12 | 6'-0 6 [45]18-5] 0.648 | 0.782 | 0.632 | 2.062 | 281.63
20-22| 5 12 | 18'-5 4 12| 7'-5 4 6 11'-7 | 2'-11| 8'-8 5 18 | 18'-5 8 18 | 6'-6 8 |45 18-5] 0.733 | 0.898 | 0.632 | 2.263 | 285.68
23-25] 4 9 18'-6 4 9 8'-0 6 12 | 119 | 3'-0 | 8'-9 5 18 | 18'-6 8 18 | 6'-6 8 [4.5] 18'-6] 0.824 | 0.964 | 0.667 | 2.455 | 300.18
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Variable Dimensions and Quantities

for Twin 8' x 9' Barrel Sections

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 8-9-20 - THIS SHEET ISSUED 07-2020.

Dimensions Bar List
al a2 bl b2 el e2 ! f2 k1 k2 k4 k6 k7 k9
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. Sp. Sp. L Size | Sp. L H V | Size| Sp. L Size| Sp. L Size| Sp. L
8 9 13 11 9 9 9 0'-0 | 5'-2 | 1'-11| 5'-7 5 12 [10'-11| 6 9 |10-11| 4 6 | 36 4 6 19 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 5 18 5 18 | 8'-11 4 6 8'-7 | 5'-5 | 3'-2 4 12 |17'-11| 4 12| 10-4 | 4 |4.5]|17'-11
8 9 |11.5{10.5] 9 9 9 0'-0 | 5'-5|1'-11| 5'-7 5 12 | 10'-9 6 9 10'-9 4 6 36 4 6 19 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 18 5 18 | 8'-11 4 6 8'-2 5'-2 | 3'-0 4 18 |17'-11| 5 18 |10'-10| 5 |4.5|17'-11
8 9 8 10 9 9 9 |0'-10| 5-7 | 1'-8 | 5'-7 5 12 | 10'-5 6 9 10'-5 4 6 | 36 4 6 19 5 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 6 18 | 7'-9 4 6 7'-9 | 5'-0 | 2'-9 5 18 |17'-11| 6 18 | 11'-2 6 |45(17'-11
8 9 8 10 9 9 9 1'-6 | 4'-5 | 2'-4 | 3'-6 4 9 10'-5 6 9 10'-5 4 6 36 4 6 19 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 5 18 6'-7 4 6 7'-0 4'-3 1 2'-9 4 12 |17'-11| 4 12 | 8'-10 4 145(17'-11
8 9 8 10 9 9 9 16 | 36 | 2'-5 | 3'-3 4 9 10'-5 6 9 10'-5 4 6 | 36 4 6 19 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 4 12 4 12 | 6'-10 4 6 6'-8 |3'-11| 2'-9 4 12 |17'-11| 4 12 | 7'-0 4 145]17'-11
8 9 8 10 9 9 9 1'-7 | 3-3 | 2'-5 |2'-11]| 4 9 10'-5 6 9 10'-5 4 6 36 4 6 19 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 4 12 6'-8 4 6 6'-6 3'-9 | 2'-9 4 12 |17'-11} 5 12 6'-6 5 [45]17'-11
8 9 8 10 9 9 9 2'-112'-11| 2'-3 | 2'-11| 4 12 | 10'-5 6 9 10'-5 4 6 | 36 4 6 19 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 5 18 | 5'-7 6 9 7'-0 | 3'-6 | 3'-6 5 12 |17'-11] 5 12 | 5'-10 5 |45(17'-11
8 9 85| 11 9 9 9 2'-0 | 2'-10| 2'-0 | 3'-3 4 12 | 10'-6 6 9 10'-6 4 6 36 4 6 19 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 4 12 5'-9 5 6 6'-6 3-3 | 3'-3 4 9 (17'-11] 5 9 5'-8 5 [45]17'-11
8 9 951125 9 9 9 |1'-10| 3'-0 | 1'-11| 3'-0 4 12 | 10'-9 6 9 | 109 4 6 | 36 4 6 19 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 5 12 4 12| 6'-3 5 6 6'-4 3'-2 | 3'-2 5 12 |17'-11} 6 12| 6'-0 6 |45]17'-11
8 9 [10.5{12.5|] 9 9 9 1'-10| 2'-11| 1'-6 | 3'-0 4 12 | 10'-10| 6 9 |10'-10| 4 6 36 4 6 19 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 4 12 6'-5 5 6 6'-6 3'-3 | 3'-3 5 12 |17'-11] 6 12 | 5'-10 6 |45]17'-11
8 9 12 | 14.5| 10 9 9 1'-5 1] 3-2 | 16 | 3'-2 4 12| 11'-1 7 9 11'-1 4 6 | 36 4 6 19 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 5 18| 7'-3 5 6 | 6'-10 | 3-5 | 3'-5 5 18 | 18'-2 8 18| 6'-4 8 |4.5] 18'-2
8 9 13 |15.5| 11 9 9 13 ] 3-2 ] 1'-1 | 3'-3 4 9 11'-3 7 9 11'-3 4 6 36 4 6 19 4 12| 14 4 18 | 14 4 12 | 18 4 18 | 14 5 12 4 12 7'-7 6 9 7'-2 3'-3 |3'-11| 5 18 | 18'-5 8 18 6'-4 8 |4.5] 18'-5
List Quantities
m1 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 12 | 18'-5 4 12 | 6'-2 4 6 14'-4 | 5'-0 | 9'-4 4 18 | 18'-5 6 18 | 11'-2 6 | 45| 18-5] 0.789 | 0.696 | 0.715 | 2.200 | 279.16
1 5 12 | 18'-5 4 12 6'-2 4 6 14'-4 | 5'-0 | 9'-4 4 18 | 18'-5 6 18 | 11'-2 6 |[45] 18-5] 0.705 | 0.667 | 0.715 | 2.087 | 274.87
2 5 12 | 18'-5 5 12 6'-5 4 6 14'-3 | 5'-0 | 9'-3 5 18 | 18'-5 6 18 | 11'-2 6 |[4.5] 18-5] 0.507 | 0.638 | 0.715 1.860 | 304.74
3 5 12 | 18'-5 4 12 | 5'-4 4 6 13'-3 | 4'-0 | 9'-3 5 18 | 18'-5 6 18| 7'-0 6 |[45] 18-5] 0.507 | 0.638 | 0.715 | 1.860 | 268.03
4 5 12 | 18'-5 4 12 | 4'-11 4 6 13'-0 | 3'-9 | 9'-3 5 18 | 18'-5 6 18 | 6'-6 6 | 45| 18-5]| 0.507 | 0.638 | 0.715 | 1.860 | 256.63
5-7 5 12 | 18'-5 4 12 | 4'-11 4 6 [12'-10| 3'-7 | 9'-3 4 9 18'-5| 4 9 | 5'-10 4 145 18-5] 0.507 | 0.638 | 0.715 | 1.860 | 258.61
8-10 5 12 | 18'-5 4 12 | 5'-6 6 9 12'-9 | 3'-6 | 9'-3 4 9 18'-5 5 9 | 5'-10 5 |4.5] 18'-5] 0.507 | 0.638 | 0.715 | 1.860 | 301.26
11-13| 5 12 | 18'-5 4 12| 6'-1 5 6 12'-7 | 3'-3 | 9'-4 5 18 | 18'-5 8 18 | 6'-6 8 | 45| 18-5] 0.536 | 0.696 | 0.715 | 1.947 | 301.89
14-16| 5 12 | 18'-5 4 12 | 6'-5 5 6 |12'-10| 3'-4 | 9'-6 4 9 18'-5 5 9 6'-0 5 45| 18'-5] 0.592 | 0.782 | 0.715 | 2.089 | 305.82
17-19| 4 9 18'-5 4 9 7'-0 5 6 12'-7 | 3'-1 | 9'-6 5 12 | 18'-5 6 12 6'-0 6 [45]18-5] 0.648 | 0.782 | 0.715 | 2.145 | 310.21
20-22| 5 12 | 18-8 | 4 12| 7'-3 5 6 |12'-11| 3'-3 | 9'-8 4 9 18'-8 5 9 6'-4 5 45| 18'-8 | 0.746 | 0.912 | 0.795 | 2.453 | 320.50
23-25] 4 9 [18'-11] 4 9 8'-2 6 9 13'-1 ] 3'-4 | 9'-9 5 18 [ 18'-11| 8 18 | 6'-6 8 [4.5]18'-11] 0.817 | 0.984 | 0.876 | 2.677 | 331.55
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 8-10-20 - THIS SHEET ISSUED 07-2020.

. . . - . ; ; .
Variable Dimensions and Quantities for Twin 8' x 10' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 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 8 10 13 11 10 6 9 0'-0 | 5-3 |1'-11| 5'-8 4 6 |11'-11} 7 9 |11'-11| 4 6 | 40 4 6 | 21 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 | 18'-2 4 12| 9'-1 4 6 8'-7 5-5 | 3'-2 4 12 | 18'-2 4 12 | 10'-6 4 145] 18'-2
1 8 10 11 |10.5| 10 6 9 0'-7 | 5'-5]1'-11| 5'-8 4 6 11'-8 7 9 11'-8 4 6 | 40 4 6 21 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 6 18 | 18'-2 5 18 8'-6 4 6 8'-2 5'-3|2'-11| 4 18 | 18'-2 5 18 |10'-10| 5 |4.5]| 18'-2
2 8 10 8 10 | 10 6 9 10| 5-8 | 1'-7 | 4'-1 4 6 11'-5 7 9 11'-5 4 6 | 40 4 6 | 21 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 9 18'-2 4 9 7'-7 4 6 7'-9 5-0 | 2'-9 5 18 | 18'-2 6 18| 11'-4 6 |4.5] 18'-2
3 8 10 8 10 10 9 9 1-7 | 4'-3 | 2'-4 | 3'-5 5 12 | 11'-5 7 9 11'-5 4 6 | 40 4 6 21 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 | 18'-2 5 18 6'-6 4 6 7'-7 |4'-10| 2'-9 4 12 | 18'-2 4 12 8'-6 4 145| 18'-2
4 8 10 8 10 | 10 9 9 16| 3'-5 | 2'-5 | 3'-3 5 12| 11'-5 7 9 11'-5 4 6 | 40 4 6 | 21 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 | 18'-2 4 12 | 6'-10 4 6 7'-0 4'-3 | 2'-9 4 12 | 18'-2 4 12 | 6'-10 4 145] 18'-2
5-7 8 10 8 10 10 9 9 1'-7 | 34 | 2'-6 | 3'-0 4 12| 11'-5 7 9 11'-5 4 6 | 40 4 6 21 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 4 12 | 18'-2 4 12 6'-5 6 9 7'-10 | 4'-4 | 3'-6 5 18 | 18'-2 6 18 6'-8 6 |4.5] 18'-2
8-10 8 10 8 10 | 10 9 9 2'-1(2'-11| 2'-3 | 3'-0 4 9 11'-5 7 9 11'-5 4 6 | 40 4 6 | 21 4 12 | 14 4 18 | 14 4 12| 18 4 18 | 14 6 18 | 18'-2 5 18| 5'-6 6 9 7'-8 |3'-10|3'-10| 5 12 | 18'-2 5 12 | 5'-10 5 |4.5] 18'-2
11-13| 8 10 | 85| 11 10 9 9 2'-0 | 3'-0 | 2'-0 |2'-11] 4 9 11'-6 7 9 11'-6 4 6 | 40 4 6 21 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 | 18'-2 4 12 5'-9 5 6 7'-0 3-6 | 36 4 12 | 18'-2 6 12 6'-0 6 |4.5] 18'-2
14-16| 8 10 | 9.5| 12 |10.5] 9 9 |1'-11|2'-10| 1'-7 | 3'-3 5 12| 11'-8 7 9 11'-8 4 6 | 40 4 6 | 21 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 5 12 | 18'-3 4 12| 6'-0 5 6 | 6'-10 | 3-5 | 3'-5 4 9 18'-3 5 9 5'-8 5 |4.5] 18'-3
17-19| 8 10 10 13 [10.5| 9 9 1'-10| 2'-11|1'-10| 3'-3 4 9 |11'-10| 7 9 |11'-10| 4 6 | 40 4 6 21 4 12| 14 4 18 | 14 4 12| 18 4 18 | 14 5 12 | 18'-3 4 12 6'-3 5 6 6'-6 3'-3 | 3'-3 5 12 | 18'-3 6 12 | 5'-10 6 |4.5] 18'-3
20-22| 8 10 [12.5|14.5/11.5| 9 9 1'-7 | 30 | 1'-6 | 3'-2 5 12 | 12'-2 7 9 12'-2 4 6 | 40 4 6 | 21 4 12 | 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 | 18'-6 5 18| 7'-0 5 6 7'-2 3-7 | 3-7 4 12 | 18'-6 6 12| 6'-0 6 |4.5] 18'-6
23-25| 8 10 [13.5]15.5] 12 9 9 1'-2 | 3'-1 - 3'-3 5 12 | 12'-4 7 9 12'-4 4 6 | 40 4 6 21 4 12| 14 4 18 | 14 4 12 | 18 4 18 | 14 6 18 | 18'-8 5 18 | 7'-10 6 9 7'-10 | 3'-11|3'-11| 4 12 | 18'-8 6 12 6'-2 6 |45 18'-8
Bar List Quantities
m1 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 12 | 18'-8 4 12| 6'-3 4 6 15'-4 | 5'-0 | 104 | 4 18 | 18'-8 6 18 | 114 6 [4.5] 18'-8 ]| 0.803 | 0.707 | 0.887 | 2.397 | 304.55
1 5 12 | 18'-8 4 12| 6'-2 4 6 15'-4 | 5'-0 | 10-4| 4 18 | 18'-8 6 18 | 114 6 | 45| 18'-8 ] 0.689 | 0.678 | 0.887 | 2.254 | 306.74
2 4 9 18'-8 4 9 6'-9 4 6 15'-5 | 5-2 | 10-3| 5 18 | 18'-8 6 18 | 8'-2 6 [45] 18'-8] 0.518 | 0.649 | 0.887 | 2.054 | 312.71
3 5 12 | 18'-8 4 12| 5'-5 4 6 14'-6 | 4'-3 | 10'-3| 5 18 | 18'-8 6 18 | 6'-10 6 | 45| 18'-8] 0.518 | 0.649 | 0.887 | 2.054 | 293.58
4 5 12 | 18'-8 4 12| 50 4 6 14'-3 | 4'-0 | 10'-3| 5 18 | 18'-8 6 18 | 6'-6 6 |45 18'-8] 0.518 | 0.649 | 0.887 | 2.054 | 281.79
5-7 5 12 | 18'-8 4 12 | 4'-10 6 9 14'-4 | 4'-1 | 10'-3| 4 12 | 18'-8 5 12| 6'-0 5 |45 18'-8| 0.518 | 0.649 | 0.887 | 2.054 | 310.03
8-10 5 12 | 18'-8 4 12| 54 6 9 14'-0 | 3'-9 | 10-3| 4 12 | 18'-8 6 12 | 6'-0 6 [45] 18'-8] 0.518 | 0.649 | 0.887 | 2.054 | 328.29
11-13| 5 12 | 18'-8 4 12 | 5'-11 5 6 [13'-11| 3'-7 | 10-4| 4 9 18'-8 5 9 5'-10 5 |45 18'-8 | 0.546 | 0.707 | 0.887 | 2.140 | 325.92
14-16| 4 9 18'-9 4 9 | 6'-11 5 6 14'-0 | 3'-7 | 10'-5| 5 18 | 18'-9 8 18 | 6'-6 8 [45] 18-9] 0.609 | 0.770 | 0.934 | 2.313 | 336.71
17-19| 5 12 | 18'-9 4 12| 6'-8 5 6 [13'-11] 3'-5 | 10-6| 5 18 | 18'-9 8 18 | 6'-6 8 | 45]18-9] 0.638 | 0.829 | 0.934 | 2.401 | 336.87
20-22| 5 12 | 19'-0 4 12| 7'-4 5 6 14'-3 | 3'-7 | 10-8| 4 9 19'-0 5 9 6'-4 5 | 45| 19'-0 | 0.795 | 0.932 | 1.022 | 2.749 | 341.37
23-25] 4 9 19'-2 4 9 8'-4 6 9 14'-5 | 3'-8 | 10'-9| 4 9 19'-2 5 9 6'-6 5 |45 19'-2 ] 0.861 | 0.999 | 1.067 | 2.927 | 348.16
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Variable Dimensions and Quantities for Twin 10" x 4' Barrel Sections
Dimensions Bar List
a2 bl b2 el e2 2 k1 k2 k4 k6 k7 k9
Fill S H B C D E W X Z |Size Size| Sp. L Sp. | No. | Size| Sp. | No Sp. | No. | Size| Sp. | No. | Size No. | Size| Sp. | No. | Size| Sp. L Size | Sp. Sp. L H V | Size| Sp. L Size| Sp. L Size| Sp. L
0 10| 4 11] 9 9 9 6-2|2-4|55]| 4 6 | 9 |5-11| 4 | 6|16| 4 | 6| 9| 4 |12]18| 4 |18|16| 4 22| 4 | 18| 16| 6 | 18|21-11] 5 | 18 4 | 6| 6-4 | 3-2]3-2] 4 |12]|21-11] 4 | 12| 124 | 4 |4.5|21-11
1 10 | 4 11| 9 9 9 6'-2 | 2'-5 |4'-10| 4 6 | 9]/5-10| 4 | 6 |16]| 4 | 6| 9| 4 |12]|18]| 4 |18| 16| 4 22| 4 | 18] 16| 6 | 18|21-11] 5 | 18 4 | 6| 6-2 [ 3-1]3-1] 4 |[12]21-11] 4 | 12| 12-4 | 4 |4.5]|21-11
2 10| 4 0] 9 9 9 5-5|2-2]|4-3| 4 56 | 71 9|56 | 4| 6|16| 4| 6| 9| 4 |12/18| 4 |18|16]| 4 22| 4 | 18| 16| 6 | 18|21-11| 6 | 18| 9-11| 5 | 6 | 64 | 32| 3-2| 5 |18 |21'-11| 7 | 18 |10'-10| 7 |4.5|21"-11
3 10| 4 8 | 10] 9 6 9 4'-2 129 [3-11] 4 55| 6 | 9|55 4|6 |16| 4] 6| 9] 4 ]12/18] 4 |18]|16] 4 22| 4 | 18| 16| 6 | 18|21-11| 6 | 18| 86 | 5 | 6 | 6-2 | 3-1|3-1| 5 | 12]21-11| 5 | 12| 8-4 | 5 [45]21'-11
4 10| 4 8 | 10| 9 6 9 3-10] 29 | 39| 4 55| 6 | 9|55 4|6|16| 4| 6| 9| 4 |12/18| 4 |18|16]| 4 22| 4 | 18| 16| 5 | 12|21-11| 4 |12|6-11| 5 | 6 | 6-2 | 3-1| 3-1| 5 | 12|21-11| 5 | 12| 7-8 | 5 |4.5]|21"-11
57 | 10 | 4 8 |10] 9 6 9 3-9 | 26 [3-10] 4 55| 6 | 9|55 46|16 4] 6| 9] 41218 4 |18]|16] 4 22| 4 | 18| 16| 5 | 12|21-11] 4 | 12| 6-8 | 4 | 6 | 5-8 [2-10|2-10| 5 | 12 |21-11| 6 | 12| 76 | 6 |4.5][21'-11
8-10| 10| 4 9 | 11| 9 6 9 3-8|2-2|3-8] 4 57 | 6 | 9|57 | 4| 6|16| 4| 6| 9| 4 |12/18| 4 |18|16]| 4 22| 4 | 18| 16| 4 | 9 |21-11| 4 | 9 | 78 | 4 | 6 | 5'-8 [2-10|2'-10| 4 | 12 |21-11| 7 | 12| 7-4 | 7 |4.5]|21'-11
11-13] 10 | 4 12.5] 9 9 9 36 |2-1/36] 5 5-10| 6 | 9 |5-10| 4 | 6 |16 4 | 6 | 9| 4 |12]18] 4 | 18|16 4 22| 4 |18]|16| 4 | 9 |21-11] 4 | 9 | 85| 4 | 6 | 5-1 |22 |2-11| 5 | 9 [21-11] 5 | 9 | 70 | 5 [45][21'-11
14-16| 10 | 4 145 9 9 9 3-8 |1-10| 3-8 | 4 62 | 6 | 9| 62| 4|6 |16 4|6 | 9| 4 |12|18| 4 | 18| 16| 4 22| 4 | 18| 16| 6 | 18|21-11| 6 | 18| 9-1 | 4 | 6 | 5-3 | 2-2| 3-1| 5 |12 |21-11] 7 | 12| 74 | 7 |4.5|21"-11
17-19] 10 | 4 15.5] 9 9 9 3-92-3[39] 4 64| 6 | 9] 64| 4|6 |16 4|69 4 |12]18| 4 18|16/ 4 22| 4 |18]|16| 5 |12|21-11] 5 | 12| 95| 4 | 6 | 54 | 22| 32| 5 | 9 [21-11| 6 | 9 | 76 | 6 |[45][21'-11
20-22| 10 | 4 16.5| 9 9 9 3'-9 | 1'-11]3"-10| 4 66 | 6 | 9|66 | 4 |6 |16 4| 6| 9| 4 [12]18| 4 |18|16| 4 22| 4 | 18| 16| 5 | 12|21-11| 5 | 12| 96 | 4 | 6 | 56 | 2-3|3-3| 5 | 9 [21-11] 6 | 9 | 76 | 6 |4.5|21"-11
23-25| 10 | 4 18] 9 9 9 3-11] 19 [ 4-0] 4 69 | 6 | 9]6-9] 4|6 [16] 46| 9] 4 [12]18] 4 18|16/ 4 22| 4 | 18] 16| 5 | 9 [21-11] 4 | 9 | 9-3 | 5 | 12| 64 [ 2-7 /39| 5 | 9 [21-11] 6 | 9 [ 7-10| 6 [4.5][21-11
Bar List Quantities
ml m2 m4 m6 m7 m9 Concrete (CY/FT) Steel
Fill | Size | Sp. L Sp. L Size | Sp. L H V | Size| Sp. Size | Sp. L Size| Sp. L Slab Floor | walls | Total |(LB/FT)
0 5 |12]225| 4 |12 772 | 5 | 6 [10-5]|6-1|4-4| 4 | 9 4 | 9 [10-10| 4 |45 22-5] 0.950 | 0.831 | 0.299 | 2.080 | 272.97
1 5 | 12225 4 | 12| 770 | 5 | 6 | 8-2 [3-10| 4-4| 5 | 18 6 | 18] 98 | 6 |45]|22-5] 0.915 | 0.831 | 0.299 | 2.045 | 259.71
2 5 | 12|225| 5 | 12| 75 | 5 | 6 | 72 |2-11| 4-3 | 5 | 18 7 | 18] 8-6 | 7 |45]|22-5]| 0.675 | 0.761 | 0.299 | 1.735 | 292.68
3 5 | 12225 4 | 12| 63| 4 | 6 | 7-1[2-10] 43| 5 |18 7 [ 18]7-10| 7 |45|225] 0.606 | 0.761 | 0.299 | 1.666 |272.55
4 5 | 12|22%5| 4 | 12| 62| 4 | 6| 70 |29|43| 5|18 7 | 18| 76 | 7 |45]22-5]| 0.606 | 0.761 | 0.299 | 1.666 |263.29
57 | 5 [12]225| 5 | 12| 69| 4 | 6| 7029|433 5|18 8 | 18] 78 | 8 | 45| 225] 0.606 | 0.761 | 0.299 | 1.666 | 266.66
8-10| 5 | 12|225| 5 | 12| 77 | 4 | 6 | 6-10| 26 | 4-4 | 4 | 12 7 | 12| 744 | 7 |45]22-5]| 0.675 | 0.831 | 0.299 | 1.805 | 264.66
11-13| 5 | 12|22'5| 5 | 12| 8-1| 4 | 6 | 69 |23|46]| 4|9 6 | 9| 70| 6 |45]22-5] 0812 | 0.937 | 0.299 | 2.048 | 273.63
14-16| 5 |12 |22'5| 5 | 12| 8-11| 4 | 6 |6-10|2-2|4-8| 4 | 9 6 | 9| 74 | 6 |45]22-5]| 0915 | 1.077 | 0.299 | 2.291 | 281.05
17-19] 5 | 9 |22'5| 4 | 9 | 83 | 4 | 6 |6-11|22]|49]| 5 |12 7 [ 12] 76 | 7 |45|225] 0.984 | 1.147 | 0.299 | 2.430 |297.97
2022 5 | 9 |225| 4 | 9] 9-1| 4 |6 | 7-1|2-3|4-10] 5|9 6 | 9| 78 | 6 |4.5]|22-5| 1.053 | 1.218 | 0.299 | 2.570 | 307.16
2325 5 | 9 |2225| 4 | 9| 93 | 5 | 12| 72 | 2-3[4-11] 5 | 9 6 | 9|80 | 6 [45]22-5] 1.156 | 1.323 | 0.299 | 2.778 | 312.79
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 10-5-20 - THIS SHEET ISSUED 07-2020.

: : : . ; | : ;
Variable Dimensions and Quantities for Twin 10" x 5' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 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 10 5 13 11 9 9 9 0'-1]6'-2 | 2-0] 6'-2 4 12 | 6'-11 6 9 | 6'-11 4 6 | 20 4 6 11 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |{21'-11| 5 18 | 10'-10| 5 9 7'-0 3-6 | 3-6 4 12 |21'-11} 4 12 | 12'-4 4 145]21'-11
1 10 | 5 [125] 11| 9 9 9 | 0-8|6-2|2-4]|4-10] 4 [12]6-10| 6 | 9 |6-10| 4 | 6 |20| 4 | 6 | 11| 4 [12]18| 4 | 18|16 | 4 |12|22| 4 |18|16| 6 | 18|21-11| 5 | 18| 10-3| 4 | 6 | 66 | 33| 3-3| 4 | 12]21-11| 4 | 12| 124 | 4 |[45]|21-11
2 10 5 9 10 9 9 9 1'-2 | 5-5 | 2'-2 | 4'-1 4 12| 6'-6 6 9 6'-6 4 6 | 20 4 6 11 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 {2111 5 12| 9'-6 5 6 6'-4 3'-2 | 3'-2 5 12 |21'-11} 5 12 {10'-10f 5 |4.5(|21'-11
3 10| 5 8 [ 10| 9 6 9 | 1945|2440 4| 6|65 6 |9|65]| 4|6 |20 46|11 4 (1218 4 |[18|16| 4 [12]22| 4 |18|16| 5 |12|21-11| 5 [12| 8-0 | 5 | 6 | 6-2 | 3-1| 3-1| 4 |12|21-11| 6 | 12| 8-10| 6 [4.5]21-11
4 10 5 8 10 9 6 9 |1'-10|3'-10| 2'-4 |3'-10| 4 6 6'-5 6 9 6'-5 4 6 | 20 4 6 11 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 4 9 |21'-11] 4 9 7'-9 4 6 | 5-10 | 2'-11|2'-11| 5 12 |21'-11} 5 12| 7'-8 5 |45]21'-11
5-7 10 5 8 10 9 6 9 2'-2 | 39 | 26 | 3'-7 4 6 6'-5 6 9 6'-5 4 6 | 20 4 6 11 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 4 9 |21'-11] 4 9 7'-5 4 6 5'-8 [2'-10|2'-10| 5 12 |21'-11] 6 12| 7'-6 6 |45]21'-11
8-10 | 10 5 9 11 9 6 9 2'-2 | 3-5 | 2'-1| 3'-5 4 6 6'-7 6 9 6'-7 4 6 | 20 4 6 11 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12| 7-6 4 6 5'-8 [2'-10|2'-10| 5 9 (21'-11] 5 9 | 6'-10 5 |45]21'-11
11-13| 10 5 11 |12.5] 9 9 9 19| 3-7 | 2-2 | 3'-8 5 12 | 6'-10 6 9 | 6'-10 4 6 | 20 4 6 11 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18| 8'-8 4 6 5'-2 2'-3 |2'-11| 4 9 (21'-11] 6 9 7'-2 6 |45(21'-11
14-16| 10 5 |12.5{14.5| 9 9 9 1'-8 | 3-8 | 2'-0 | 3'-8 4 12| 7'-2 6 9 7'-2 4 6 | 20 4 6 11 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18| 9'-3 4 6 5'-4 2'-3 | 3'-1 5 12 |21'-11} 7 12| 7'-4 7 |45(21'-11
17-19| 10 | 5 | 14| 16 | 9 9 9 | 1'6|39|1-7(3-10] 4 [12] 75| 6 | 9| 75| 4 | 6 |[20| 4 | 6 | 11| 4 (12| 18| 4 |18|16| 4 | 12|22| 4 |18|16| 5 |12|21-11| 5 [12| 95 | 4 | 6 | 5-6 |2-3|3-3| 5 |12|21-11| 7 | 12| 76 | 7 |[45]21-11
20-22| 10 5 15 |16.5| 9 9 9 1'-5 13'-10(1'-10| 3'-10| 4 12| 7'-6 6 9 7'-6 4 6 | 20 4 6 11 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12| 9'-6 4 6 5'-7 2'-4 | 3'-3 5 9 [21'-11] 6 9 7'-8 6 |45(21'-11
23-25| 10 | 5 [16.5] 18 | 9 9 9 | 18 [3-11|19[4-0] 4 [12] 79| 6 | 9| 79| 4 | 6 [20] 4 |6 [11] 4 [12]18] 4 [18|16| 4 [12|22| 4 [18|16| 5 | 9 [21-11| 4 | 9| 93| 4 | 6| 5-9 |2-4[3-5] 5|9 [21-11] 6 | 9 [7-10| 6 [45][21-11
Bar List Quantities
ml m2 m4 m6 m?7 m9 Concrete (CY/FT) Steel
Fill | Size | Sp. L Size| Sp. L Size | Sp. H V | Size| Sp. L Size | Sp. Size| Sp. L Slab Floor | Walls | Total | (LB/FT)
0 4 9 | 22'-5 4 9 | 7-10 6 9 119 | 6'-5 | 5'-4 4 9 | 22'-5 4 9 12'-4 4 |45 22'-5] 0.950 | 0.831 | 0.382 | 2.163 | 289.68
1 5 [ 12225 4 | 12| 72| 5 | 6| 98 |4-4|5-4| 4 [ 12]225| 5 | 12| 9-8 | 5 [45]|22-5]| 0915 | 0.831 | 0.382 | 2.128 | 273.03
2 5 | 12225 5 |12 76 | 5 | 6 | 83 [ 3-0|5-3| 5 |12]225| 5 [12] 8-2 | 5 [45]22-5] 0675 | 0.761 | 0.382 | 1.818 | 304.05
3 4 | 9 |2225| 4| 9| 72| 4|6 |82 |2-11|53| 5 |18|22-5| 7 |18| 8-0 | 7 |4.5|22-5] 0.606 | 0.761 | 0.382 | 1.749 | 280.84
4 4 | 9l225| 4|9 71| 4|6 ]| 8-1]2-10]53| 5 |18|225| 7 |18] 78| 7 |45]|225| 0.606 | 0.761 | 0.382 | 1.749 | 264.71
57| 5 [12]225| 5 |12|6-10| 4 | 6 | 80 | 29|5-3| 5 [12]225| 6 | 12| 72 | 6 |45|225] 0.606 | 0.761 | 0.382 | 1.749 | 279.97
8-10| 5 | 12]225| 5 [ 12| 78 | 4 | 6 | 7-10] 26 | 54| 5 | 9 [225] 5 | 9 |6-10| 5 [45]225] 0.675 | 0.831 | 0.382 | 1.888 | 298.00
11-13| 5 | 12|22'5| 5 | 12| 8-1 | 4 | 6 |7-10| 24|56 | 5 |12|22'5| 7 | 12| 7“4 | 7 |45]|225] 0.812 | 0.937 | 0.382 | 2.131 | 292.37
14-16| 5 |12 225| 5 |12|8-10] 4 | 6 | 80 | 2-4| 58| 5 |12|225| 7 | 12| 74 | 7 |45]|225| 0.915 | 1.077 | 0.382 | 2.374 | 296.95
17-19| 5 | 12|22'5| 5 | 12| 95| 4 | 6 | 8-1 |2°4|59| 5 |12|225| 7 | 12| 78 | 7 |45]22'5]| 1.018 | 1.182 | 0.382 | 2.582 | 301.16
20-22| 5 | 9 |225| 4a | 9| 92| a |6 | 82 ]|2-4]|5-10] 5| 9]225] 6 | 9| 778 | 6 |4a5]|225] 1.087 | 1.218 | 0.382 | 2.687 | 318.13
23-25] 5 [ 9225 4 [ 9] 93] 4|6 ] 8-4[25]5-11] 5[ 9]225] 6 [ 9] 80] 6 [45]22-5]1.190] 1.323[ 0.382 [ 2.895 [325.05
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R ' B 5 o the bar list are in inches.
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T 1 - © o~ 1 © 3
: 10" - 8 Spa. @ 1'-0"; 1 Bars 10 ®|2 J ®|o /‘
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 10-6-20 - THIS SHEET ISSUED 07-2020.

- - - - ; | : ;
Variable Dimensions and Quantities for Twin 10' x 6' Barrel Sections
Dimensions Bar List
al a2 bl b2 el e2 ! f2 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 10 6 13 11 9 9 9 0'-0 | 6'-2 | 2'-1 | 6'-9 4 12 | 7'-11 6 9 | 7'-11 4 6 | 24 4 6 13 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 [21'-11| 5 18 | 10'-11| 4 6 9'-7 | 6'-5 | 3'-2 4 12 |21'-11| 4 12 | 12'-4 | 4 |45]|21'-11
1 10 6 [12.5] 11 9 6 9 0-8 | 6'-2 | 2'-0 |4'-11] 4 6 7'-10 6 9 7'-10 4 6 24 4 6 13 4 12 ] 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 {21'-11| 5 18 | 10'-3 4 6 9'-6 6'-5 | 3'-1 4 12 |21'-11] 4 12 | 12'-4 4 145]21'-11
2 10 6 9 10 9 9 9 1'-1|5-8 | 2'-1]| 4'-4 4 12| 7'-6 6 9 7'-6 4 6 | 24 4 6 13 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 [21'-11| 5 12| 9'-8 5 6 6'-4 3'-2 | 3'-2 5 12 |21'-11| 5 12 | 11'-4 5 |4.5(21'-11
3 10 6 8 10 9 6 9 1-8 | 4'-6 | 2'-3 | 4'-0 4 6 7'-5 6 9 7'-5 4 6 24 4 6 13 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 (21'-11| 5 12 8'-2 5 6 6'-2 3-11] 3'-1 4 12 |21'-11| 6 12 9'-0 6 [45]21'-11
4 10 6 8 10 9 6 9 |1'-11|3'-11| 2'-4 | 3'-7 4 6 7'-5 6 9 7'-5 4 6 | 24 4 6 13 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 [21'-11| 6 18 | 7'-10 4 6 | 5-10|2'-11|2'-11| 5 12 |21'-11| 5 12 | 7'-10 5 |4.5(21'-11
5-7 10 6 8 10 9 6 9 2'-2 [ 3'-10| 2'-5 | 3'-9 4 6 7'-5 6 9 7'-5 4 6 24 4 6 13 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 4 9 |21'-11] 4 9 7'-6 4 6 5'-10 | 2'-11|2'-11| 5 12 |21'-11] 6 12 7'-8 6 |45]21'-11
8-10 | 10 6 9 11 9 6 9 2'-2| 3-51] 2'-1| 3'-7 4 6 7'-7 6 9 7'-7 4 6 | 24 4 6 13 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 [21'-11| 5 12| 7'-9 4 6 5'-8 |2'-10|2'-10| 5 9 |21'-11] 5 9 | 6'-10 5 |4.5(21'-11
11-13| 10 6 11 13 9 9 9 1'-10| 3'-7 | 2'-0 | 3'-7 4 9 7'-11 6 9 7'-11 4 6 24 4 6 13 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18 8'-8 4 6 5'-6 2'-6 | 3'-0 4 9 (21'-11] 6 9 7'-2 6 |45(21'-11
14-16| 10 6 [12.5|14.5] 9 9 9 1'-8 | 3-8 | 1'-11| 3'-8 4 9 8'-2 6 9 8'-2 4 6 | 24 4 6 13 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18| 9'-3 4 6 5“6 | 2'-5 | 3'-1 5 12 |21'-11} 7 12| 7'-4 7 |45(21'-11
17-19| 10 6 14 16 9 9 9 16| 3-9 | 1'-7 |3'-10| 4 9 8'-5 6 9 8'-5 4 6 24 4 6 13 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 {2111 5 12 9'-5 4 6 5'-9 2'-6 | 3'-3 5 12 (21'-11} 7 12 7'-6 7 |45(21'-11
20-22| 10 6 15 | 17 9 9 9 1'-5 [3'-10| 1'-6 | 3'-11| 4 12| 8'-7 6 9 8'-7 4 6 | 24 4 6 13 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12| 9'-6 4 6 | 5-10 | 2'-6 | 3'-4 5 12 |21'-11} 7 12| 7'-8 7 |45(21'-11
23-25| 10 6 |16.5| 18 9 9 9 1'-8 | 3'-11| 1'-8 | 4'-0 4 12 8'-9 6 9 8'-9 4 6 24 4 6 13 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 9 |21'-11] 4 9 9'-3 4 6 5'-11 | 2'-6 | 3'-5 5 12 |21'-11] 7 12 | 7'-10 7 |45]21'-11
Bar List Quantities
m1 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 12 | 22'-5 5 12 -8 5 6 12'-8 | 6'-4 | 6'-4 5 18 | 22'-5 7 18 | 13'-6 7 | 45| 22'-5] 0.950 | 0.831 | 0.465 | 2.246 | 319.68
1 4 9 22'-5 4 9 7'-10 4 6 11'-3 | 4'-11| 6'-4 4 9 22'-5 4 9 9'-10 4 45| 22'-5] 0915 | 0.831 | 0.465 | 2.211 | 290.63
2 5 12 | 22'-5 5 12 | 7'-7 5 6 9'-6 | 3'-3 | 6'-3 4 12 | 22'-5 6 12 | 8'-8 6 | 45| 22'-5] 0.675 | 0.761 | 0.465 | 1.901 | 314.87
3 5 12 | 22'-5 5 12| 7'-5 4 6 9'-3 | 3-0 | 6'-3 5 18 | 22'-5 7 18 | 8'-0 7 | 45| 22'-5| 0.606 | 0.761 | 0.465 | 1.832 | 299.87
4 4 9 | 22'-5 4 9 7'-5 4 6 9'-2 | 2'-11| 6'-3 5 12 | 22'-5 5 12| 7'-2 5 | 45| 22'-5] 0.606 | 0.761 | 0.465 | 1.832 | 285.71
5-7 5 12 | 22'-5 5 12 7'-3 4 6 9'-1 | 2'-10| 6'-3 4 12 | 22'-5 7 12 7'-6 7 | 45| 22'-5] 0.606 | 0.761 | 0.465 1.832 | 290.55
8-10 5 12 | 22'-5 5 12| 7'-9 4 6 | 8-11| 2'-7 | 6'-4 4 9 | 22'-5 6 9 7'-2 6 | 45| 22'-5] 0.675 | 0.831 | 0.465 | 1.971 | 305.11
11-13| 5 12 | 22'-5 5 12 8'-4 4 6 9'-0 2'-6 | 6'-6 5 9 22'-5 5 9 7'-2 5 | 45| 22'-5| 0.812 | 0.972 | 0.465 | 2.249 | 302.92
14-16| 5 12 | 22'-5 5 12 | 8'-11 4 6 9'-2 2'-6 | 6'-8 5 12 | 22'-5 7 12 7'-4 7 | 45| 22'-5]| 0.915 1.077 | 0.465 | 2.457 | 311.55
17-19| 5 12 | 22'-5 5 12 9'-5 4 6 9'-3 2'-6 | 6'-9 5 12 | 22'-5 7 12 7'-8 7 |45 22'-5] 1.018 1.182 | 0.465 | 2.665 | 315.92
20-22| 5 12 | 22'-5 5 12| 9'-6 4 6 9'-4 | 2'-6 |6'-10| 5 12 | 22'-5 7 12 | 7'-10 7 | 45| 22'-5] 1.087 | 1.253 | 0.465 | 2.805 | 314.32
23-25] 5 9 | 22'-5 4 9 9'-4 4 6 9'-5 | 2'-6 |6'-11| 5 9 | 22'-5 6 9 8'-0 6 [45]22-5] 1.190 | 1.323 | 0.465 | 2.978 | 330.26
Bent Bar Detall
—
Bars D
4 3" >
5 3%”
| k4 & m4
Note:
All dimensions are out to out.
| D = pin diameter.
|
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< > pa. @ »le » «— Symmetrical About ¢
| Permissible ME7 : ] )
Construction Joint Spacing | k6 ! e 4
T j \ | e2 /
<! : ' | L -
1 : “ XL = o
A o ' - A -
| o Alternate L J<-_l"
7y b2 Y k1| Alterr b1 y :
~ T 7y k2 | Spacing ez ] Notes:
Y Y Y 1. Dimensions listed on this sheet to be used in
1'-0 8 Spa. 1'-0"; el Bars 1'-0 . : >
> Pa. @ > B 3 al—» 3 conjunction with Sheet TWRCB G3-20.
Beveled Keyway —f-+ g g 2. Fill, dimensions "S" and "H" are in feet.
5 b2i7/ = blig\ 2 3. Dimensions "A", "B", "C", "D", and "Sp." listed in
Eé wen nen A wen ﬁ 2 nen A ratl ;B 2 the bar IISt are in inCheS'
! ¢ ' = 100 ¢ o|a 5" = 10%-0 c ol a 4. Dimensions "L", "H", "V" are in feet and inches.
* a2 Staggered > (IR ®la
1-0" 8 Spa. @ 1'-0"; f1 Bars 10 S ] 3 /‘
| w JI0WADOT
1 4 6 ‘ = =] = ‘
3n —> Beveled Keyway — ]
ﬂ»+ . | ‘\ m2 | Alternate = -
Y ] ;\“li f1 y s m1|Spacing A " % Standard Design
= e — o~ . - L . .
| TN , \ [ v/ e =N = u Twin Reinforced Concrete
o= : = =, =]
| By © ¢ o f ! — — z = Box Culverts
Y W & > July, 2020
§T6 m6 | Alternate L E ﬂD?
1'-3" 5 Spa. @ 1'-6"; 4f2 Bars 1'-3" m7 | Spacing m4 f1 ]
. 3 CuI\E)ert Iﬁarrel TWRCB
. . = & etalls
1 1 < - -
Twin 10' x 6' Barrel Section 3 o | 10-6-20
10' x 6' Barrel Sections
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Variable Dimensions and Quantities for Twin 10" x 7' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 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 10 7 13 1115 9 6 9 0-0 | 6'-2 | 19 | 6'-2 4 6 | 8'-11 6 9 | 8-11 4 6 | 28 4 6 15 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |{21'-11| 5 18 | 10'-11| 4 6 9'-6 6'-5 | 3'-1 4 12 |21'-11} 4 12 | 12'-4 4 145]21'-11
1 10 7 [112.5| 11 9 6 9 0'-7 1] 6'-5 1| 2'-2 | 5'-5 4 6 8'-10 6 9 8'-10 4 6 28 4 6 15 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 [21'-11| 5 18 | 10'-4 4 6 9'-3 6'-2 | 3'-1 5 18 |21'-11| 5 18 | 12'-10| 5 45(121'-11
2 10 7 9 10 9 9 9 |1'-11|5'-11| 3'-0 | 44 4 12| 8'-6 6 9 8'-6 4 6 | 28 4 6 15 5 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 9 |21'-11] 4 9 | 7'-10 5 6 | 6'-10 | 3'-8 | 3'-2 5 12 |21'-11} 5 12 {11'-10f 5 |4.5(|21'-11
3 10 7 8 10 9 6 9 1-8 | 4'-7 | 2'-2 |3'-10] 4 6 8'-5 6 9 8'-5 4 6 28 4 6 15 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 (21'-11| 5 12 8'-3 5 6 6'-8 3'-4 | 3'-4 4 12 |21'-11| 6 12 9'-2 6 45(121'-11
4 10 7 8 10 9 6 9 |1'-10| 4'-1 | 2'-6 | 3'-9 4 6 8'-5 6 9 8'-5 4 6 | 28 4 6 15 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18| 8'-0 4 6 6'-2 3'-11 3'-1 4 12 |21'-11] 6 12| 8'-2 6 |45]21'-11
5-7 10 7 8 10 9 6 9 2'-3 13'-10| 2'-5 | 3'-9 4 6 8'-5 6 9 8'-5 4 6 | 28 4 6 15 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 {21'-11| 5 12| 7'-3 4 6 6'-0 3'-0 | 3'-0 5 12 |21'-11] 6 12| 7'-8 6 |45]21'-11
8-10 | 10 7 9 |11.5] 9 6 9 2'-2 | 3-5 | 2'-2 | 3-8 4 6 8'-7 6 9 8'-7 4 6 | 28 4 6 15 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12 | 7'-10 4 6 5'-8 [2'-10|2'-10| 5 9 (21'-11] 5 9 | 6'-10 5 |45]21'-11
11-13| 10 7 11 13 9 9 9 1'-11| 3'-7 | 2'-0 | 3'-7 5 12 | 8'-11 6 9 8'-11 4 6 28 4 6 15 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18 8'-7 4 6 6'-0 3'-0 | 3'-0 4 9 (21'-11] 6 9 7'-2 6 4.5(21'-11
14-16| 10 7 |12.5{14.5| 9 9 9 1'-8 | 3-8 | 1'-11| 3'-8 5 12| 9'-2 6 9 9'-2 4 6 | 28 4 6 15 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18| 9'-3 4 6 6'-2 3'-11 3'-1 5 12 |21'-11} 7 12| 7'-4 7 |45(21'-11
17-19| 10 7 14 16 9 9 9 1'-5 1] 3-9 | 1'-7 | 3'-10] 5 12 9'-5 6 9 9'-5 4 6 28 4 6 15 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 {2111 5 12 9'-6 4 6 6'-0 2'-9 | 3'-3 5 12 (21'-11} 7 12 7'-6 7 4.5(21'-11
20-22| 10 7 15 17 9 9 9 1'-5 1] 3-9 |1'-11|3'-11| 4 9 9'-7 6 9 9'-7 4 6 | 28 4 6 15 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12| 9'-6 4 6 6'-1 2'-9 | 34 5 12 |21'-11} 7 12| 7'-6 7 |45(21'-11
23-25| 10 7 16 [18.5| 9 9 9 1'-7 [3'-10| 1'-8 | 4'-0 4 9 9'-9 6 9 9'-9 4 6 | 28 4 6 15 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 9 |21'-11] 4 9 9'-4 4 6 6'-1 2'-9 | 3'-4 5 9 [21'-11] 6 9 7'-8 6 |45[21'-11
Bar List Quantities
m1 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 6 18 | 22'-5 6 18| 8'-7 4 6 [13'-10| 6'-5 | 7'-5 4 9 | 22'-5 4 9 12'-4 4 |45 22'-5] 0.950 | 0.866 | 0.549 | 2.365 | 317.55
1 5 12 | 22'-5 5 12 7'-7 4 6 |12'-11| 5-7 | 7'-4 4 9 22'-5 4 9 |10'-10| 4 451 22'-5 ] 0.915 0.831 | 0.549 | 2.295 | 312.47
2 5 9 | 22'-5 4 9 6'-2 5 6 [10'-11| 3-8 | 7'-3 4 9 | 225 5 9 8'-8 5 |4.5|22'-5| 0.675 | 0.761 | 0.549 | 1.985 | 344.34
3 5 12 | 22'-5 5 12| 7'-6 4 6 10'-6 | 3'-3 | 7'-3 5 12 | 22'-5 5 12| 7'-8 5 |45 22'-5| 0.606 | 0.761 | 0.549 | 1.916 | 316.89
4 5 12 | 22'-5 5 12 7'-2 4 6 104 | 3'-1 | 7'-3 4 12 | 22'-5 6 12| 7-6 6 [45] 22-5] 0.606 | 0.761 | 0.549 | 1.916 | 298.21
5-7 5 12 | 22'-5 5 12 7'-3 4 6 10'-3 | 3'-0 | 7'-3 4 12 | 22'-5 7 12 7'-6 7 451 22'-5] 0.606 | 0.761 | 0.549 1.916 | 308.74
8-10 5 12 | 22'-5 5 12| 8'-0 4 6 10-2 | 29 | 7'-5 4 12 | 22'-5 7 12 | 7-4 7 | 45| 22'-5| 0.675 | 0.866 | 0.549 | 2.090 | 314.97
11-13| 5 12 | 22'-5 5 12 8'-5 4 6 10-3 | 2'-9 | 7'-6 4 9 22'-5 6 9 7'-2 6 451 22'-5] 0.812 | 0.972 | 0.549 | 2.333 | 312.92
14-16| 5 12 | 22'-5 5 12 9'-0 4 6 10'-5 | 2'-9 | 7'-8 5 12 | 22'-5 7 12 7'-4 7 4.5| 22'-5] 0.915 1.077 | 0.549 | 2.541 | 327.87
17-19| 5 12 | 22'-5 5 12 9'-5 4 6 10'-6 | 2'-9 | 7'-9 5 12 | 22'-5 7 12 7'-8 7 451 22'-5] 1.018 1.182 | 0.549 | 2.749 | 331.16
20-22| 5 9 | 22'-5 4 9 9'-1 4 6 10'-8 | 2'-10| 7'-10| 5 9 | 22'-5 6 9 | 7'-10 6 [4.5]22-5] 1.087 | 1.253 | 0.549 | 2.889 | 339.45
23-25] 5 9 | 22'-5 4 9 9'-4 4 6 [10'-10]/2'-10] 8'-0 5 9 | 22'-5 6 9 8'-0 6 [45]22-5] 1.156 | 1.358 | 0.549 | 3.063 | 351.53
Bent Bar Detail
—
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%) o — o b2 LT v k1 Altert_wate o2 b1 .y v
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N~ o °© . . . . ;
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= 0 nen g — 100" nen "’ 5 " — 100" uen V’ 5 3. Dlmensm.ns AB "C", "D", and "Sp." listed in
= - ©|m ©|® the bar list are in inches.
= - ® 2 4 ®| 3 4. Dimensions "L", "H", "V" are in feet and inches.
[0) a2 Staggered —»—» s p
a & &
f/_) l‘-O”=< 8 Spa. @ 1'-0"; f1 Bars =‘=1'-0” o o~ ﬂ
%I ‘ ‘ I
e - uuA
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=) e | ‘\ m2 | Alternate = -
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'5 +| - A ‘A+ / Ty . e 8
al @ : ! | z z Box Culverts
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L > -
5 . 3 CuI\E)ert Iﬁarrel TWRCB
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 10-8-20 - THIS SHEET ISSUED 07-2020.

- - - - ; | : ;
Variable Dimensions and Quantities for Twin 10' x 8' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 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 10 8 13 1115 9 6 9 0'-1]6'-2|2'-1]6'-2 4 6 | 9-11 6 9 | 9-11 4 6 | 32 4 6 17 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |{21'-11| 5 18 | 10'-10| 4 6 9'-6 6'-5 | 3'-1 4 12 |21'-11} 4 12 | 12'-4 4 145]21'-11
1 10 8 [12.5] 11 9 9 9 0-7 1 65| 2'-1| 6'-9 4 12 | 9'-10 6 9 | 9-10 4 6 32 4 6 17 4 12 ] 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 [21'-11| 5 18 | 10'-4 4 6 9'-3 6'-2 | 3'-1 5 18 |21'-11| 5 18 |12'-10| 5 |4.5|21'-11
2 10 8 9 10 9 9 9 |1'-10| 6'-5 [2'-11| 4'-5 4 12| 9'-6 6 9 9'-6 4 6 | 32 4 6 17 5 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 9 |21'-11] 4 9 8'-0 5 6 7'-5 4'-3 | 3'-2 5 12 |21'-11} 5 12 | 12'-10f 5 |4.5(|21'-11
3 10 8 8 10 9 6 9 1'-10| 4'-9 | 2'-2 | 4'-0 4 6 9'-5 6 9 9'-5 4 6 32 4 6 17 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 (21'-11| 5 12 8'-2 5 6 6'-9 3-8 | 3'-1 4 12 |21'-11| 6 12 9'-6 6 [45]21'-11
4 10 8 8 10 9 6 9 2'-11| 4'-2 | 2'-2 | 3-8 4 6 9'-5 6 9 9'-5 4 6 | 32 4 6 17 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12| 79 4 6 6'-3 3-6 | 2'-9 4 12 |21'-11] 6 12 -4 6 |45]21'-11
5-7 10 8 8 10 9 9 9 2'-3 [ 3'-11| 2'-2 | 3'-9 4 12| 9'-5 6 9 9'-5 4 6 | 32 4 6 17 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 {21'-11| 5 12| 7-4 6 9 7'-0 3-6 | 36 5 12 |21'-11] 6 12 10 6 |45]21'-11
8-10 | 10 8 9 |11.5] 9 6 9 2'-2 | 3-6 | 2'-1]| 3-6 4 6 9'-7 6 9 9'-7 4 6 | 32 4 6 17 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12 | 7'-10 4 6 6'-0 3-0 | 3'-0 5 9 (21'-11] 5 9 -0 5 |45]21'-11
11-13| 10 8 11 |113.5] 9 6 9 1'-11| 3'-7 | 2'-1 | 3-8 4 6 9'-11 6 9 9'-11 4 6 32 4 6 17 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18 8'-7 4 6 5'-10 | 2'-11|2'-11| 4 9 (21'-11] 6 9 -2 6 |45(21'-11
14-16| 10 8 [12.5|14.5] 9 9 9 1'-7 | 3-8 | 1'-11| 3'-8 4 12 | 10'-2 6 9 10'-2 4 6 | 32 4 6 17 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18| 9'-4 5 6 6'-4 |2'-11| 3'-5 5 12 |21'-11} 7 12 -4 7 |45(21'-11
17-19| 10 8 14 16 9 6 9 16| 3-9 | 1'-6 |3'-10] 4 6 10'-5 6 9 10'-5 4 6 32 4 6 17 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 {2111 5 12 9'-5 6 12 7'-0 3'-0 | 4'-0 5 12 (21'-11} 7 12 -6 7 |45(21'-11
20-22| 10 8 15 17 9 6 9 1'-4 ] 3-9 | 1'-11|3'-11| 4 6 10'-7 6 9 10'-7 4 6 | 32 4 6 17 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12| 9'-7 6 12 7'-1 3-0 | 4'-1 5 12 |21'-11} 7 12 -6 7 |45(21'-11
23-25| 10 8 16 [18.5] 9.5 6 6 1'-7 [3'-10| 1'-8 | 4'-0 4 6 10'-9 5 6 10'-9 4 6 | 32 4 6 17 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 9 | 22'-0 4 9 9'-5 6 12| 7'-2 3'-0 | 4'-2 5 9 | 22'-0 6 9 7'-8 6 |4.5]22'-0
Bar List Quantities
m1l m2 m4 mo6 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 12 | 22'-5 5 12 8'-1 4 6 [14'-10| 6'-5 | 8'-5 4 9 | 22'-5 4 9 12'-4 4 |45 22'-5] 0.950 | 0.866 | 0.632 | 2.448 | 328.05
1 5 12 | 22'-5 5 12| 8'-0 5 6 14'-6 | 6'-2 | 8'-4 5 18 | 22'-5 7 18 | 13'-6 7 | 45| 22'-5] 0915 | 0.831 | 0.632 | 2.378 | 343.08
2 5 9 | 22'-5 4 9 6'-4 5 6 12'-4 | 4'-1 | 8'-3 4 9 | 225 5 9 | 8'-10 5 |4.5|22'-5| 0.675 | 0.761 | 0.632 | 2.068 | 361.95
3 5 12 | 22'-5 5 12 7'-7 4 6 [11'-10| 3'-7 | 8'-3 4 12 | 22'-5 6 12 8'-0 6 | 45| 22'-5] 0.606 | 0.761 | 0.632 1.999 | 326.63
4 5 12 | 22'-5 5 12| 7'-6 4 6 11'-8 | 3'-5 | 8'-3 4 9 | 22'-5 5 9 7'-4 5 |4.5|22'-5| 0.606 | 0.761 | 0.632 | 1.999 | 313.87
5-7 5 12 | 22'-5 5 12 7'-7 6 9 11'-8 | 3'-5 | 8'-3 4 12 | 22'-5 7 12 7'-6 7 | 45| 22'-5] 0.606 | 0.761 | 0.632 1.999 | 340.42
8-10 5 12 | 22'-5 5 12| 8'-2 4 6 11'-5 | 3'-0 | 8'-5 5 9 | 22'-5 5 9 7'-0 5 |4.5|22'-5| 0.675 | 0.866 | 0.632 | 2.173 | 336.63
11-13| 5 12 | 22'-5 5 12 8'-4 4 6 11'-7 | 3'-0 | 8'-7 5 9 22'-5 5 9 7'-4 5 |45 22'-5] 0.812 1.007 | 0.632 | 2.451 | 335.18
14-16| 5 12 | 22'-5 5 12| 9'-0 5 6 11'-8 | 3'-0 | 8'-8 5 12 | 22'-5 7 12 | 7-4 7 | 45| 22'-5| 0.915 | 1.077 | 0.632 | 2.624 | 359.53
17-19| 5 12 | 22'-5 5 12 9'-6 6 12 {11'-10| 3'-1 | 8'-9 5 12 | 22'-5 7 12 7'-8 7 |45]22'-5] 1.018 1.182 | 0.632 | 2.832 | 361.21
20-22| 5 9 | 22'-5 4 9 9'-1 6 12 {11'-11| 3'-1|8'-10| 5 9 | 22'-5 6 9 | 7'-10 6 [4.5]22-5] 1.087 | 1.253 | 0.632 | 2.972 | 372.97
23-25] 5 9 | 22'-6 4 9 9'-5 6 12 | 12'-1| 3'-1 | 9'-0 5 9 | 22'-6 6 9 8'-0 6 [45]22'-6] 1.164 | 1.367 | 0.667 | 3.198 | 386.84
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 10-9-20 - THIS SHEET ISSUED 07-2020.

. . . . X | ; X
Variable Dimensions and Quantities for Twin 10" x 9' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 2 k1 k2 k4 k6 k7 k9
Fill S H A B C D E U W 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 10 9 13 1115 9 9 9 0'-0 | 6'-2 | 2' 6'-9 4 12 |{10'-11| 6 9 |10'-11| 4 6 | 36 4 6 19 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |{21'-11| 5 18 | 10'-11| 4 6 9'-6 6'-5 | 3'-1 4 12 |21'-11} 4 12 | 12'-4 4 145]21'-11
1 10 | 9 [12.5[11.5] 9 9 9 |0-6|6-5|2-1]6-2]| 4 [12]10-11| 6 | 9 [10-11] 4 | 6 | 36| 4 | 6 | 19| 4 [12]|18| 4 | 18|16 | 4 |12|22| 4 |18|16| 6 | 18|21-11| 5 | 18| 10-5| 6 | 12| 104 | 6'-6 |3'-10| 5 | 18 |21-11| 5 | 18 |12'-10| 5 [4.5]|21-11
2 10 9 9 10 9 9 9 |1'-10| 6'-5 [2'-10|4'-10| 4 12 | 10'-6 6 9 10'-6 4 6 | 36 4 6 19 5 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 9 |21'-11] 4 9 8'-2 5 6 9'-8 6'-6 | 3'-2 5 12 |21'-11} 5 12 | 12'-10f 5 |4.5(|21'-11
3 10 | 9 8 | 10| 9 9 9 | 2-7 |4-10| 22 |3-11| 4 [12|105| 6 | 9 |105| 4 | 6 |36| 4 | 6 | 19| 4 | 12| 18| 4 |18 |16| 4 |12|22| 4 |18|16| 5 | 9 |21-11| 4 | 9 | 66 | 5 | 6 | 72 | 4-1| 3-1| 4 |12 |21'-11| 6 | 12| 9-8 | 6 |4.5|21'-11
4 10 9 8 10 9 9 9 2'-11| 4-3 | 2'-2]| 3-8 4 12 | 10'-5 6 9 10'-5 4 6 | 36 4 6 19 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12| 79 6 9 7'-6 4'-0 | 3'-6 4 12 |21'-11] 6 12 | 8'-6 6 |45]21'-11
5-7 | 10 | 9 8 | 10| 9 9 9 | 22| 4-1|3-2|3-7| 4 [12|105| 6 | 9 |10-5| 4 | 6 |36| 4 | 6 | 19| 4 | 12| 18| 4 |18 |16| 4 |12|22| 4 | 18| 16| 5 | 12|21-11| 5 12| 75 | 5 | 6 | 7-4 | 3-8 | 3-8 | 4 | 12 |21-11| 7 | 12| 8-2 | 7 |4.5|21'-11
8-10 | 10 9 9 |11.5] 9 9 9 2'-2 | 3-7 | 2'-1| 3'-6 4 12 | 10'-7 6 9 10'-7 4 6 | 36 4 6 19 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 |{21'-11| 5 12| 7'-11 5 6 6'-8 3'-4 | 34 4 9 [21'-11] 6 9 7'-2 6 |45]21'-11
11-13| 10 | 9 | 11 [13.5] 9 9 9 |1-10| 3-7|2-0|3-7| 4 |12|10-11| 6 | 9 |10-11| 4 | 6 | 36| 4 | 6 | 19| 4 | 12| 18| 4 | 18| 16| 4 |12|22| 4 | 18| 16| 6 | 18|21-11| 6 |18| 8-8 | 5 | 6 | 68 | 3-4|3-4| 4 | 9 |21'-11| 6 | 9 | 7.2 | 6 |4.5|21'-11
14-16| 10 9 |12.5| 15 9 9 9 1'-8 | 3-8 | 1'-11| 3'-9 4 12 | 11'-2 6 9 11'-2 4 6 | 36 4 6 19 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 |21'-11| 6 18| 9'-3 5 6 7'-0 3'-6 | 3'-6 5 12 |21'-11} 7 12| 7'-4 7 |45(21'-11
17-19] 10 | 9 | 14 | 16 | 10 | 9 9 | 1-7|39|2-2(3-10] 4 |9 |11'5| 7 | 9 |11'5| 4 | 6 |36| 4 | 6 |19| 4 | 12| 18| 4 | 18| 16| 4 |12 |22| 4 | 18| 16| 5 |12|222| 5 | 12| 95| 6 | 9 | 7-4 | 3-4|4-0| 5 |12|222| 7 | 12| 76 | 7 |4.5]|22'-2
20-22| 10 9 [14.5| 17 |10.5] 9 9 1'-7 | 3'-9 |1'-10| 3'-11| 4 12| 11'-6 7 9 11'-6 4 6 | 36 4 6 19 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-3 5 12| 9'-6 6 9 7'-5 3-4 | 4'-1 5 12 | 22'-3 7 12| 7'-6 7 | 4.5 22'-3
23-25| 10 | 9 [16.5/18.5| 11| 9 9 | 12 |3-11| 18| 4-0| 4 | 9 |11-10] 7 | 9 |11-10| 4 | 6 | 36| 4 | 6 | 19| 4 | 12| 18| 4 | 18| 16| 4 | 12|22| 4 |18|16| 5 |12|22-5| 5 |12]10-0| 6 | 9 | 7-7 | 3'-5|4-2| 5 | 12|22-5| 7 | 12]7-10]| 7 |4.5]22-5
Bar List Quantities
m1l m2 m4 mo6 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 12 | 22'-5 5 12| 8'-2 5 6 15'-7 | 6'-2 | 9'-5 5 18 | 22'-5 7 18 | 13'-6 7 | 45| 22'-5| 0.950 | 0.866 | 0.715 | 2.531 | 354.84
1 5 | 12225 5 | 12| 8-1 | 7 |[12]15-10{ 65| 95| 4 | 9 | 22'5| 4 | 9 | 124 | 4 |[45]|22-5] 0915 | 0.866 | 0.715 | 2.496 | 361.68
2 6 12 | 22'-5 5 12| 6'-7 5 6 [13'-10| 4'-7 | 9'-3 5 18 | 22'-5 8 18 | 9'-8 8 [45]22-5] 0.675 | 0.761 | 0.715 | 2.151 | 396.03
3 5 [ 12225 5 | 12| 778 | 5 | 6 | 13-2(3-11] 93| 4 | 9 |225| 5 | 9 |7-10| 5 [45]|22'5] 0.606 | 0.761 | 0.715 | 2.082 | 352.24
4 5 12 | 22'-5 5 12| 7'-8 6 9 13'-1{3'-10| 9'-3 4 9 | 22'-5 5 9 7'-4 5 |4.5|22'-5| 0.606 | 0.761 | 0.715 | 2.082 | 347.32
5-7 5 9 | 22'-5 4 9 5'-9 5 6 [12'-10| 3'-7 | 9'-3 5 9 | 22'-5 5 9 7'-2 5 |45 22'-5] 0.606 | 0.761 | 0.715 | 2.082 | 363.16
8-10 5 12 | 22'-5 5 12| 8'-3 5 6 12'-9 | 34 | 9'-5 5 9 | 22'-5 5 9 7'-0 5 |4.5| 22'-5| 0.675 | 0.866 | 0.715 | 2.256 | 361.71
11-13| 5 | 12| 22'5| 5 | 12| 85| 5 | 6 [12-11| 34| 97| 5 | 9 |225| 5| 9| 72 | 5 [45]|22-5] 0.812 | 1.007 | 0.715 | 2.534 | 365.37
14-16| 5 12 | 22'-5 5 12| 9'-1 5 6 13'-0 | 34 | 9'-8 4 9 | 22'-5 6 9 7'-6 6 [45]22-5] 0915 | 1.112 | 0.715 | 2.742 | 370.63
17-19| 5 9 | 22'-8 4 9 8'-5 6 9 13'-2 | 3-5 | 9'-9 5 12 | 22'-8 7 12| 7'-8 7 |45 22'-8| 1.033 | 1.198 | 0.795 | 3.026 | 397.08
20-22| 5 9 | 22'-9 4 9 9'-2 6 9 13'-3 | 3'-5 |9'-10| 5 12 | 22'-9 7 12 | 7'-10 7 | 45| 22'-9| 1.076 | 1.275 | 0.837 | 3.188 | 395.50
2325 5 | 9 [22-11) 4 | 9 | 97 | 6 | 9 [13'-5] 3'-5[10-0| 5 | 12|22-11] 7 [12] 8-0 | 7 [4.5][22-11] 1.224 | 1.390 | 0.876 | 3.490 | 406.74
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Variable Dimensions and Quantities for Twin 10' x 10' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 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 10 10 13 12 | 10 9 9 0-0 | 6'-3 | 1'-8 | 6'-3 4 12 | 12'-0 7 9 12'-0 4 6 | 40 4 6 | 21 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-2 5 18| 11'-1 6 12 | 104 | 6'-5 | 3'-11| 4 12 | 22'-2 4 12 | 12'-6 4 145 22'-2
1 10 10 |12.5(11.5| 10 9 9 - 6'-5 | 2'-1| 6'-3 4 12 (11'-11) 7 9 [11'-11| 4 6 40 4 6 21 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-2 5 18 | 10'-7 5 6 10'-1 | 6'-8 | 3'-5 5 18 | 22'-2 5 18 | 12'-10| 5 45| 22'-2
2 10 10 9 10 | 10 9 9 - 6'-5 | 2'-8 | 4'-7 4 12| 11'-6 7 9 11'-6 4 6 | 40 4 6 | 21 5 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 9 | 22'-2 4 9 8'-1 5 6 | 9-10 | 6'-8 | 3'-2 5 12 | 22'-2 5 12 | 12'-10f 5 | 4.5 22'-2
3 10 10 8 10 10 9 9 - 4'-9 | 2'-2 |3'-10| 4 12 | 11'-5 7 9 11'-5 4 6 40 4 6 21 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-2 5 12 8'-2 5 6 7'-7 4'-6 | 3'-1 4 12 | 22'-2 6 12 9'-6 6 45| 22'-2
4 10 10 8 10 | 10 9 9 - 4'-2 | 2'-2 | 3'-7 4 12| 11'-5 7 9 11'-5 4 6 | 40 4 6 | 21 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-2 5 12| 7'-10 5 6 7'-3 4'-2 | 3'-1 4 12 | 22'-2 6 12| 8-4 6 |4.5] 22'-2
5-7 10 10 8 10 10 9 9 2'-3 [ 3'-11| 3'-2 | 3'-9 4 12| 11'-5 7 9 11'-5 4 6 40 4 6 21 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-2 5 12 7'-4 5 6 7'-1 4'-0 | 3'-1 5 12 | 22'-2 6 12 | 7'-10 6 4.5 22'-2
8-10 | 10 10 9 |11.5| 10 9 9 2'-2 | 39| 2'-1] 35 4 12| 11'-7 7 9 11'-7 4 6 | 40 4 6 | 21 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-2 5 12| 7-7 6 9 7'-8 |3'-10|3'-10| 4 12 | 22'-2 7 12| 7'-6 7 | 4.5 22'-2
11-13| 10 10 11 |13.5| 10 9 9 |1'-10| 3'-6 | 2'-0 | 3'-7 4 9 |11'-11] 7 9 |11'-11] 4 6 | 40 4 6 | 21 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-2 6 18| 8'-8 6 9 7'-6 3'-9 | 3'-9 5 9 | 22'-2 5 9 7'-0 5 |4.5] 22'-2
14-16| 10 10 [12.5] 15 |10.5| 9 9 |1'-10| 3'-7 [1'-11| 3'-9 4 9 12'-2 7 9 12'-2 4 6 | 40 4 6 | 21 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-3 6 18 | 8'-10 5 6 7'-4 3-8 | 3-8 4 9 | 22'-3 6 9 7'-2 6 |4.5] 22'-3
17-19| 10 10 | 14 16 11 6 9 16 | 3'-9 | 2'-2 |3'-10| 4 6 12'-5 7 9 12'-5 4 6 | 40 4 6 | 21 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-5 6 18| 9'-8 6 9 8'-0 4'-0 | 4'-0 4 9 | 22'-5 6 9 7'-6 6 |4.5] 22'-5
20-22| 10 10 [14.5| 17 |11.5] 9 9 1'-7 | 39 | 1'-11| 3'-11| 4 9 12'-6 7 9 12'-6 4 6 | 40 4 6 | 21 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-6 5 12| 9'-7 5 6 7'-4 3-8 | 3-8 5 12 | 22'-6 7 12| 7'-6 7 |45 22'-6
23-25| 10 10 [16.5] 18 12 6 9 1'-1[3'-11| 1'-7 | 4'-0 4 6 12'-9 7 9 12'-9 4 6 | 40 4 6 | 21 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-8 5 12 | 10'-3 6 9 | 7-11| 3-8 | 4'-3 4 9 | 22'-8 6 9 | 7-10 6 | 45| 22'-8
Bar List Quantities
m1 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 6 18 | 22'-8 6 18 | 8'-10 7 12 |16'-10| 6'-5 | 10'-5| 4 9 | 22'-8 4 9 12'-6 4 | 45| 22'-8] 0.964 | 0.914 | 0.887 | 2.765 | 383.53
1 5 12 | 22'-8 5 12 8'-1 5 6 [16'-10| 6'-5 | 10'-5| 4 9 | 22'-8 4 9 12'-6 4 | 45| 22'-8] 0.929 | 0.878 | 0.887 | 2.694 | 389.50
2 5 9 | 22'-8 4 9 6'-8 5 6 |[14'-11| 4'-8 | 10'-3| 5 18 | 22'-8 8 18 | 9'-2 8 | 45| 22'-8] 0.686 | 0.772 | 0.887 | 2.345 | 411.76
3 5 12 | 22'-8 5 12 7'-8 5 6 14'-5 | 4'-2 | 10'-3| 4 9 22'-8 5 9 7'-8 5 451 22'-8 ] 0.616 | 0.772 | 0.887 | 2.275 | 373.37
4 5 12 | 22'-8 5 12| 7-7 5 6 14'-3 | 4'-0 | 10-3| 4 9 | 22'-8 5 9 7'-2 5 |4.5|22'-8| 0.616 | 0.772 | 0.887 | 2.275 | 368.11
5-7 5 9 22'-8 4 9 5'-8 5 6 14'-1 | 3'-10| 10'-3| 4 12 | 22'-8 7 12 7'-6 7 451 22'-8 ]| 0.616 | 0.772 | 0.887 | 2.275 | 377.79
8-10 5 12 | 22'-8 5 12| 8'-2 6 9 14'-3 | 3'-10| 10'-5| 5 9 | 22'-8 5 9 | 6'-10 5 |4.5|22'-8| 0.686 | 0.878 | 0.887 | 2.451 | 384.82
11-13| 5 12 | 22'-8 5 12 8'-5 6 9 14'-4 | 3'-9 [ 10'-7| 5 9 22'-8 5 9 7'-2 5 451 22'-8 ] 0.825 1.020 | 0.887 | 2.732 | 401.47
14-16] 5 | 12229 5 | 12| 90 | 5 | 6 | 145| 39 |10-8] 4 | 9 |22'9| 6 | 9 | 776 | 6 | 45| 22-9] 0.936 | 1.132 | 0.934 | 3.002 | 394.61
17-19] 5 [ 9 |22-11] 4 [ 9| 85 | 6 | 9 [146] 3-9109] 5 [12|22-11] 7 [ 12| 7-8 | 7 [45][22-11] 1.048 | 1.211 | 0.978 | 3.237 [ 421.32
2022] 5 | 9 [23-0] 4 | 9 |s8-11| 5 | 6 | 14-83-10[10-10] 5 | 12| 23-0| 7 | 12| 7-10] 7 |45]23-0| 1.091 | 1.291 | 1.022 | 3.404 |416.24
2325] 5 | 9 [232] 4 [ 9] 99 6 | 9 [14-8]3-910-11] 5 23-2] 6 | 9 [ 80| 6 [45][23-2] 1240 1372 [ 1.067 | 3.679 [435.63
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 10-11-20 - THIS SHEET ISSUED 07-2020.

. . . . . ) \ X
Variable Dimensions and Quantities for Twin 10' x 11' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 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 10 11 13 12 11 9 9 0-1]6-3|1-9] 6'-3 4 12 | 13'-0 7 9 13'-0 4 6 | 44 4 6 | 23 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-5 5 18| 11'-1 6 9 10'-6 | 6'-7 | 3'-11| 4 12 | 22'-5 4 12 | 12'-6 4 |45 22'-5
1 10 11 |12.5| 12 11 9 9 |0'-10| 6'-3 | 1'-11| 6'-6 4 9 [12'-11| 7 9 [12'-11| 4 6 44 4 6 23 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-5 5 18 | 10'-4 6 9 10'-6 | 6'-7 | 3'-11| 4 12 | 22'-5 4 12 | 12'-6 4 45| 22'-5
2 10 11 9 |10.5| 11 9 9 13| 6'-6 |2'-10| 4'-4 4 9 12'-6 7 9 12'-6 4 6 | 44 4 6 | 23 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-5 5 12| 99 6 9 10'-3 | 6'-8 | 3'-7 5 12 | 22'-5 5 12 | 13'-0 5 |4.5] 22'-5
3 10 11 8 10 11 9 9 18| 4'-6 | 2'-2 | 3'9 4 9 12'-5 7 9 12'-5 4 6 44 4 6 23 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-5 5 12 8'-4 6 9 8'-6 5-0 | 3'-6 5 12 | 22'-5 5 12 9'-0 5 45| 22'-5
4 10 11 8 10 11 9 9 2'-2 | 3'-11| 2'-3 | 3'-7 4 9 12'-5 7 9 12'-5 4 6 | 44 4 6 | 23 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-5 5 12| 7-6 6 9 8'-2 4'-8 | 3'-6 5 12 | 22'-5 5 12 | 7'-10 5 |4.5] 22'-5
5-7 10 11 8 10 11 9 9 2'-3 13'-10| 3'-2 | 3'-9 4 9 12'-5 7 9 12'-5 4 6 44 4 6 23 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-5 5 12 7'-5 5 6 7'-4 4'-3 | 3'-1 5 12 | 22'-5 6 12 7'-8 6 4.5 22'-5
8-10 | 10 11 9 |11.5] 11 9 9 2'-3 3-8 | 2'-1] 3-8 5 12 | 12'-7 7 9 12'-7 4 6 | 44 4 6 | 23 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-5 5 12| 7-7 6 9 7'-8 4'-1 | 3'-7 4 12 | 22'-5 7 12| 7'-4 7 | 4.5] 22'-5
11-13| 10 11 11 |13.5] 11 6 9 1'-11| 3-8 | 2'-1 | 3-8 4 6 |12'-11] 7 9 |12'-11] 4 6 44 4 6 23 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-5 6 18 8'-5 6 9 8'-2 4'-1 | 4'-1 4 12 | 22'-5 7 12 7'-4 7 4.5 22'-5
14-16| 10 11 |12.5(14.5|11.5] 9 9 19| 3'-7 |1'-10| 3'-8 5 9 13'-2 7 9 13'-2 4 6 | 44 4 6 | 23 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 6 18 | 22'-6 6 18| 9'-0 6 9 8'-2 4'-1 | 4'-1 5 9 | 22'-6 5 9 7'-2 5 |4.5] 22'-6
17-19| 10 11 |13.5| 16 |12.5] 6 9 1'-8 | 3'-8 -2 |3'-10] 4 6 13-4 7 9 13-4 4 6 | 44 4 6 | 23 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-9 5 12| 9'-2 5 6 7'-8 4'-1 | 3'-7 4 9 | 22'-9 6 9 7'-4 6 |4.5]22'-9
20-22| 10 11 |14.5( 17 |12.5] 9 9 1'-5 1] 3-9 | 1'-11]3'-11] 6 12 | 13'-6 7 9 13'-6 4 6 | 44 4 6 | 23 4 12 | 18 4 18 | 16 4 12 | 22 4 18 | 16 5 12 | 22'-9 5 12 | 9'-10 5 6 8'-2 4'-1 | 4'-1 5 12 | 22'-9 7 12| 7'-6 7 | 4.5]22'-9
23-25| 10 11 16 18 13 9 6 1'-8 | 3'-10| 1'-8 | 4'-0 6 9 13'-9 6 6 13'-9 4 6 | 44 4 6 | 23 4 12| 18 4 18 | 16 4 12 | 22 4 18 | 16 5 9 |22'-11] 4 9 9'-5 6 9 8'-4 4'-2 | 4'-2 5 12 |22'-11] 7 12| 7'-8 7 | 4.5]22'-11
Bar List Quantities
m1l m2 m4 mo6 m7 m9 Concrete (CY/FT) Steel
Fill |Size| Sp. L |Size| Sp. L |Size| Sp. L H V |Size| Sp L |Size| Sp. Size | Sp. L Slab | Floor | Walls | Total | (LB/FT)
0 6 18 [22'-11] 6 18 | 8'-10 6 9 18'-0 | 6'-7 | 11'-5| 4 9 |22'-11| 4 9 12'-6 4 | 45]22'-11] 0.978 | 0.924 | 1.080 | 2.982 | 404.26
1 4 9 [|22'-11| 4 9 8'-5 6 9 18'-1| 6'-8 | 11'-5| 4 12 [22'-11| 5 12 | 13'-0 5 4.5122'-11] 0.943 | 0.924 1.080 | 2.947 | 399.61
2 5 9 (22'-11] 4 9 6'-5 6 9 16'-5 | 5'-1 | 11'-4| 4 12 | 22'-11| 6 12| 8'-8 6 [4.5]22'-11] 0.697 | 0.816 | 1.080 | 2.593 |418.13
3 5 12 [22'-11] 5 12 7'-8 6 9 |15'-10| 4'-7 |11'-3| 4 9 [22'-11| 5 9 7'-6 5 4.5122'-11] 0.627 | 0.780 1.080 | 2.487 | 399.26
4 5 12 | 22'-11| 5 12 7'-7 6 9 15'-7 | 4'-4 | 11'-3| 4 9 |22'-11] 5 9 7'-2 5 4.5(22'-11] 0.627 | 0.780 1.080 | 2.487 | 393.39
5-7 5 9 |22'-11| 4 9 5'-8 5 6 15-4 | 4'-1 | 11'-3| 4 12 (22'-11| 7 12 7'-6 7 4.5122'-11] 0.627 | 0.780 1.080 | 2.487 | 398.58
8-10 5 12 | 22'-11| 5 12| 8'-2 6 9 15'-6 | 4'-1 | 11'-5| 4 12 | 22'-11| 7 12 | 7-4 7 |4.5|22'-11] 0.697 | 0.888 | 1.080 | 2.665 | 400.39
11-13| 5 12 [22'-11] 5 12 8'-4 6 9 15'-9 | 4'-2 |11'-7| 4 12 (22'-11| 7 12 7'-4 7 4.5122'-11] 0.837 1.032 1.080 | 2.949 | 413.79
14-16| 5 12 | 23'-0 5 12 9'-1 6 9 159 | 4'-1 | 11'-8| 4 9 23'-0 6 9 7'-4 6 4.5| 23'-0 | 0.950 1.111 1.129 | 3.190 | 431.55
17-19| 5 9 23'-3 4 9 8'-6 5 6 |15'-11| 4'-2 |11'-9| 5 12 | 23'-3 7 12 7'-8 7 451 23'-3] 1.035 1.234 1.227 | 3.496 | 436.42
20-22| 5 9 | 23'-3 4 9 9'-0 5 6 16'-0 | 4'-2 (11'-10| 5 12 | 23'-3 7 12 | 7'-10 7 | 45| 23-3| 1.106 | 1.307 | 1.227 | 3.640 | 453.21
23-25] 5 9 | 23'-5 4 9 9'-6 6 9 16'-0 | 4'-1 |11'-11 5 9 | 23'-5 6 9 8'-0 6 [45]23-5] 1.221 | 1.388 | 1.275 | 3.884 [ 483.53
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Variable Dimensions and Quantities for Twin 10' x 12' Barrel Sections
. Bar List
Dimensions al a2 b1 b2 el 2 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 10 | 12 | 13 |12.5/ 12| 9 9 |0-2|6-4|18|66| 4 |9 ]14-0/ 7 |9 |14-0| 4 |6 48| 4 | 6 |25| 4 [12|18| 4 |18|16| 4 [12|22| 4 |18|16| 6 |18 |22'-8| 5 |18 11'2| 6 | 9 | 106 | 6'-7 [3-11| 4 | 12| 22'-8| 4 | 12| 12'-8| 4 |4.5]|22'-8
1 10 | 12 [12.5) 12| 12 ] 9 9 |0-10] 64 [1-11|5-1]| 5 |12 |13-11| 7 | 9 |13-11| 4 | 6 |48| 4 | 6 | 25| 4 |12 18| 4 | 18| 16| 4 |12|22| 4 |[18|16| 6 |18 |22'-8| 5 | 18| 10-6| 6 | 9 | 10-6| 6-7 |[3-11| 4 [12|22'-8| 4 [ 12| 12'-8| 4 |45] 228
2 10 | 12| 9 |105) 12| 6 9 | 1-3|6-11|2-1|4-1| 4 | 6 |136| 7 | 9 |136| 4 | 6 |48| 4 | 6 | 25| 4 [12|18| 4 |18|16| 4 |[12|22| 4 |18|16| 5 |[12|22'8| 5 |12| 98 | 6 | 9 | 10'-5|6'-10| 3-7 | 5 | 18| 22'-8| 7 | 18 |13-10| 7 |4.5| 22'-8
3 1012 8 [ 10| 12| 9 9 | 18| 4-4|2-2(3-8] 5 [12]135| 7 |9 |135| 4 |6 [48| 4 | 6 | 25| 4 [12]18| 4 |[18|16| 4 |[12|22| 4 |18|16| 5 |12|22'8| 5 |12| 8-4 | 5 | 6 | 8-3 |5-2|3-1| 5 |[12]22-8| 5 | 12| 8-8 | 5 |45]| 228
4 1012 8 | 10| 12| 6 9 [1-11]3-11(2'3|36| 4 | 6 |135| 7 | 9 |135| 4 | 6 [48| 4 | 6 | 25| 4 (12|18 | 4 |18|16| 4 |[12|22| 4 |18|16| 6 |18 |22'8| 6 | 18| 8-1 | 5 | 6 | 7-11|4-10| 3-1| 5 |12|22'-8| 5 | 12| 7-10| 5 |4.5]|22'-8
5-7 |10 12| 8 [ 10| 12| 9 9 [ 2-4(3-10(3-2(3-8] 4 |9 ]135| 7 |9 |135| 4 |6 (48| 4 | 6 |25| 4 [12]18| 4 |[18|16| 4 |[12|22| 4 |18|16| 5 [12|22'8| 5 | 12| 73| 5 | 6 | 7'-8 | 4-7 | 3-1| 5 | 12|22-8| 6 | 12| 7-8 | 6 |4.5]| 228
8-10 | 10 | 12| 9 [11.5] 12| 9 9 [2-3|3-7|2-1|3-8| 5 [12]13-7| 7 |9 |13-7| 4 | 6 [48| 4 | 6 | 25| 4 (12| 18| 4 | 18|16 | 4 |[12|22| 4 |18|16| 5 |[12|22'8| 5 |12 7-7 | 7 | 9 | 8-5 | 4-6|3-11| 5 |12|22'-8| 6 | 12| 72 | 6 |4.5]|22'-8
11-13| 10 | 12 | 10 [13.5] 12 | 9 9 [ 2-1|3-5|2-1{3-8] 5 [12]13-10| 7 | 9 [13-10| 4 | 6 [ 48| 4 | 6 | 25| 4 [12|18| 4 |[18|16| 4 |[12|22| 4 |18|16| 5 |12|22-8| 5 |[12|7-11| 7 | 9 |8-10|45|4-5| 5 | 9 [22-8| 5| 9 |6-10| 5 |45]|22-8
14-16| 10 | 12 | 12 [14.5[12.5| 9 9 | 19| 3-7|1-11|3-8| 6 [12|14-1| 7 | 9 |14-1| 4 | 6 [48| 4 | 6 | 25| 4 (12| 18| 4 | 18|16 | 4 |[12|22| 4 |18|16| 6 |[18|22'9| 6 |18 90 | 5 | 6 | 79 |44 | 35| 4 | 9 |229| 6 | 9| 72 | 6 |45]|22'9
17-19| 10 | 12 [13.5| 16 [13.5] 9 6 | 19| 3-8|2-1(3-10] 6 | 9 |144| 6 | 6 |14-4| 4 | 6 [48| 4 | 6 | 25| 4 [12]18| 4 |[18|16| 4 [12|22| 4 |18|16| 5 [12[23-0| 5 [12| 9-1 | 5 | 6 | 8-0 |4-5[3-7| 4 | 9 [23-0| 6 | 9| 7-4| 6 |45]|23-0
20-22| 10 | 12 |14.5| 17 [13.5] 9 6 | 15|39 |2-0(3-11] 6 | 9 |146| 6 | 6 |146| 4 | 6 [48| 4 | 6 | 25| 4 (12| 18| 4 |18 |16| 4 |[12|22| 4 |18|16| 5 [12|23-0| 5 |12 9-7 | 5 | 6 | 8-1 |4-5|3-8| 4 | 9 |230| 6 | 9| 76| 6 |45]|23-0
23-25| 10 | 12 | 16 [18.5/14.5] 6 9 | 1-4[3-10| 17| 4-1] 4 | 6 | 149| 8 | 9 [149] 4 | 6 [48] 4 | 6 |25] 4 [12]18] 4 [18|16| 4 [12]22] 4 [18|16| 5 [12]23-3| 5 [12]10-3]| 8 [12] 9-4 |4-5[4-11| 4 | 9 [23-3]| 6 | 9| 7-8| 6 |45]23-3
Bar List Quantities
ml m2 m4 m6 m?7 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 6 | 18| 23-2| 6 | 18] 90 | 6 | 9 | 19-4|6-10|12'-6| 4 | 12| 23-2| 5 [ 12| 13-0| 5 [4.5] 23-2] 0.992 | 0.973 | 1.289 | 3.254 | 423.71
1 4 |1 9 |232| 49|86 ]| 6|9 |20-3[7-10/125| 4 | 9 |23-2| 4 | 9 |10-2| 4 |4.5|23-2]0.956 | 0.936 | 1.289 | 3.181 | 423.13
2 5 [12]23-2| 5 |12| 82| 6 | 9 |17-6|5-2|12-4| 4 [12|23-2| 6 | 12| 8-2 | 6 [4.5]|23-2]0.708 | 0.828 | 1.289 | 2.825 | 441.58
3 5 |12232| 5 12| 779 | 5 | 6 [16-11| 48 |12"3| 4 | 9 [ 23-2| 5 | 9 | 74 | 5 [45]|23-2]0.637 | 0.791 | 1.289 | 2.717 | 417.55
4 5 [12]23-2| 5 |12 77| 5 | 6 |16-8| 4-5|12"3| 4 | 9 |23-2| 5 | 9| 7-0 | 5 [45]|23-2] 0637 | 0.791 | 1.289 | 2.717 | 419.97
57 | 5 | 9232 4| 9[59]| 6 |6 [16-8|45|[12-3] 4 [12]232| 7 |12] 74 | 7 |45]23-2]0.637 | 0.791 | 1.289 | 2.717 | 445.79
8-10 | 5 |12 |23-2| 5 | 12| 7-11| 7 | 9 |16-11| 46 [12'5| 4 |12 |23-2| 7 | 12| 7-4 | 7 |4.5|23-2] 0.708 | 0.900 | 1.289 | 2.897 |460.13
11-13| 5 |12 |232| 5 [12]| 85 | 7 | 9 |17-1| 46 [12-7| 4 |12 23'2| 7 |[12]| 74 | 7 |45]23-2| 0779 | 1.045 | 1.289 | 3.113 |471.47
14-16| 5 | 12| 23-3| 5 | 12| 89 | 5 | 6 | 17-1| 4'-5|12-8| 4 | 9 |23-3| 6 | 9 | 74 | 6 |45]|23-3]| 0928 | 1.125 | 1.342 | 3.395 | 444.13
17-19] 5 | 9 |23 6| 4 | 9| 88| 5|6 |173|46|12'9| 4 | 9 |236| 6 | 9| 78| 6 [45]23-6| 1.049 | 1.250 | 1.449 | 3.748 | 472.16
20-22| 5 | 9 |236| 4 | 9| 90| 5|6 |17-5|4-7 12100 5 |12|23-6| 7 |12|7-10| 7 |45]|23-6| 1.121 | 1.323 | 1.449 | 3.893 | 481.79
2325 5 | 9 [239| 4 | 9| 99| 8 |[12][176]|4'6[13-0] 5 | 12[239| 7 [12] 82 | 7 [45][23-9]| 1.246 | 1.451 | 1.556 | 4.253 | 523.66
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Variable Dimensions and Quantities for Twin 12' x 4' 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| 4 | 14 |11.5] 9 9 9 [0-0|7-7|2-7|56| 5 |[12]6-0| 7 |9|6-0| 4|6 |16| 4| 6| 9| 4 [12]22| 4 |17|20| 4 [12|26| 4 |17 |20| 6 | 18|25-11| 6 |18 |12-11| 6 | 9 | 6-7 | 27| 40| 5 | 18|25-11| 6 | 18| 15-2| 6 |4.5|25-11
1 12| 4 | 13 |115] 9 9 9 [0-9|7-2|2-7|5-4]| 4 |9 |5-11| 7 |9 |5-11]| 4 |6 |16]| 4 | 6| 9| 4 [12]22] 4 [17|20| 4 |12|26| 4 |17 |20| 6 | 18|25-11| 6 |18 | 12'2| 6 | 9 | 6'-11| 3'-0 [3-11| 4 | 9 |25-11| 4 | 9 | 144 | 4 |45]|25-11
2 12| 4 [ 10] 10| 9 6 9 |22]|6-0|35|46| 4 |6 |57 |7 |9|57]| 4 |6|16| 4| 6| 9| 4 [12[22] 4 |17|20| 4 [12|26| 4 |17|20| 5 | 9 |[25-11| 4 | 9 |9-10| 5 | 6 | 68 | 34| 34| 5 | 12|25-11| 6 | 12| 120 | 6 |4.5|25-11
3 12| 4 9 [ 10| 9 9 9 [29|5-1(38|4-4] 5 |12 56| 6 |9 |56 | 4|6 |16 4 |6 ]| 9| 4 (1222 4 [17|20| 4 [12]26| 4 |[17|20| 5 | 9 [25-11| 4 | 9 | 86 | 6 | 9 | 72 |3-7|3-7| 4 |12]|25-11| 7 | 12| 10-2| 7 |4.5]25-11
4 12| 4 [85] 10| 9 9 9 [2-10| 46 |38|4-1] 5 |12 55| 6 |9 |55]| 4|6 |16| 4| 6| 9| 4 [12]|22| 4 |17|20| 4 [12|26| 4 |17|20| 5 | 9 |25-11| 4 | 9 | 80| 6 | 9 | 72 |3-7|3-7| 4 | 9 |25-11| 6 | 9 | 9“0 | 6 |[4.5]|25-11
57 | 12| 4 9 [10.5] 9 9 9 [3-1]|44|36|4-1] 5 |12 56| 6 |9 |56 | 4|6 |16 4|6 | 9| 4 (1222 4 [17|20| 4 [12|26| 4 |[17|20| 5 | 9 |[25-11| 4 | 9| 78| 6 | 9| 72 |3-7[3-7| 5| 9 |25-11| 6 | 9 | 8-8 | 6 [45][25-11
8-10 | 12| 4 | 11 [12.5] 9 9 9 | 25| 4-2|33|4-1| 4 [12]5-10| 6 | 9 [5-10| 4 | 6 | 16| 4 | 6 | 9 | 4 [12|22| 4 |17 |20| 4 |12|26| 4 |17 |20| 5 | 12|25-11| 5 | 12| 9-7 | 5 | 6 |5-10 |26 | 34| 5 | 9 |25-11| 6 | 9 | 8-4 | 6 |[4.5]|25-11
11-13| 12 | 4 [12.5|14.5] 9 6 9 [2-10|4-3(2-11| 43| 4 | 6|62 |6 |9|6-2| 4|6 |16 4|6 ]| 9| 4 [12[22] 4 [17|20| 4 [12]26| 4 [17|20| 5 | 9 [25-11| 4 | 9| 9-1 | 4 | 6 | 5-5 |2-4[3-1| 4 | 9 |25-11| 7 | 9| 86 | 7 [45][25-11
14-16| 12 | 4 |14.5/16.5| 9 9 9 | 24|44 |227|45]| 4 | 9|66 |6 | 9|66 | 4|6 |16 4| 6| 9| 4 [12[22] 4 |17|20| 4 [12|26| 4 |17|20| 5 | 9 |[25-11| 4 | 9 |10'3| 4 | 6 | 5-7 | 24| 3-3| 5 |12|25-11| 8 | 12| 8-8 | 8 [4.5]|25-11
17-19| 12 | 4 | 16| 18| 9 9 9 [ 23|45 (24|46 4 [12] 69| 6 |9|6-9]| 4|6 |16 4 |6]| 9| 4 (1222 4 [17|20| 4 [12]26]| 4 |[17|20| 6 | 12|25-11| 5 [12]10-8| 4 | 6 [5-10|2'5|3-5| 5 | 9 |25-11| 7 | 9 |8-10| 7 |[4.5][25-11
20-22| 12| 4 | 18| 20| 9 9 9 | 1'9|4-7|1-11| 48| 4 |12 7-1 | 6 | 9| 7-1| 4 | 6 |16| 4 | 6| 9| 4 [12|22| 4 |17 |20| 4 |[12|26| 4 |17 |20| 6 | 12|25-11| 5 |12 |11'2| 4 | 6 | 61 | 26| 3-7| 5 | 9 |25-11| 7 | 9 | 92 | 7 |45]|25-11
23-25| 12 | 4 [19.5/21.5/ 95| 9 6 | 1'8]49|19[4-10] 4 | 9] 74| 5| 6| 74| 4616 46| 9] 4 [12[22] 4 [17]20]| 5 [12]26] 4 [17|20| 6 [12]26'0| 5 [12|11-4]| 5 [12] 6-7 |2-7][4-0| 5 | 9 [26-0] 7 ][9] 96| 7 [45]26'-0
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 [ 12]26'5| 5 |12(8-11| 6 | 9 | 96 | 49| 49| 4 [12]26'5| 6 |[12]11'0| 6 [4.5]|26'5| 1.191 | 1.008 | 0.299 | 2.498 | 346.39
1 5 | 12]26'5| 5 |12|8-10| 6 | 9 | 82 [39|45| 5 [12]26-5| 5 |12]10-8| 5 [45]|26'5| 1.110 | 1.008 | 0.299 | 2.417 | 341.32
2 6 |12|26'5| 5 | 12| 70| 5| 6| 7-8|35|4-3| 5| 9|265| 5| 9| 90| 5 [45]|26-5]| 0.867 | 0.885 | 0.299 | 2.051 |374.39
3 5 191265 4 |9|66| 6 |9 77 [34|43| 4 |[12/2605| 7 | 12| 88| 7 [45]|26'5]0.786 | 0.885 | 0.299 | 1.970 | 342.68
4 5 | 9]265| 4 |9|6-7]| 6|9 7734|435 ]|91]2'5| 5| 9] 82| 5 [45]|26'-5]0.745| 0.885| 0.299 | 1.929 |352.55
57 | 6 [12]26'5| 5 |12|6-11| 6 | 9 | 776 | 32| 44| 5| 9 |265| 6 | 9| 82| 6 [45]|26'5]0.786 | 0.926 | 0.299 | 2.011 | 376.87
8-10| 5 | 9 (265 4 | 9| 81|5 |6 | 7-1|2-7|46| 5|9 |265| 6 | 9| 82| 6 |45|26-5]0.948 | 1.091 | 0.299 | 2.338 |359.34
11-13| 5 | 9|26'5| 4 | 9| 90| 4 | 6| 7-1|25|48| 4| 9]|265| 7| 9|86 | 7 [45]|26-5]| 1.070 | 1.256 | 0.299 | 2.625 | 344.42
14-16| 6 | 12| 26'5| 5 | 12| 9-11| 4 | 6 | 73 | 2'5|4-10| 4 | 9 | 26'5| 7 | 9 |8-10| 7 |45]|26-5| 1.232 | 1.421 | 0.299 | 2.952 | 358.53
17-19] 6 | 12| 26'5| 5 | 12]108| 4 | 6 | 74 | 2°5|4-11| 5 | 9 |26'5| 7 | 9| 90 | 7 [45]26-5]| 1.353 | 1.545 | 0.299 | 3.197 | 388.00
20-22| 6 | 12]26'5| 5 |12 |11-1| 4 | 6 | 77 |26 |5-1| 5| 9 |265| 7 | 9| 9-4 | 7 [45]26'5]| 1.515| 1.710 | 0.299 | 3.524 |394.03
2325 6 | 12]|26'6| 5 | 12| 11'4| 5 [ 12[7-10|2-7[53| 5| 9 [266| 7 | 9] 98] 7 [45][26'6]| 1.646 | 1.844 | 0.315 | 3.805 | 406.63
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Variable Dimensions and Quantities for Twin 12' x 5' Barrel Sections
. Bar List
Dimensions al a2 b1 b2 el 2 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 5 14 12 9 9 9 0'-2 1| 7-7|2-6 | 6'-0 4 12 7'-1 7 9 7'-1 4 6 | 20 4 6 11 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 18 | 25'-11| 6 18 | 12'-9 5 9 6'-8 3'-11 3'-7 5 18 |25'-11| 6 18 | 15'-2 6 |4.5]25'-11
1 12| 5 [135[115 9 [ 9 | 9 |o8|72|2-7|56] 4| 9| 70| 7|9 70| 4|6]20] 4] 6]|11] 4 12|22 4 ]17]|20] 4 |12]26] 4 |17]20] 6 [18]25-11] 6 |18]|123] 6 | 9| 7-0 | 3-1[3-11] 4 | 9 [25-11] 4 | 9 | 14-4| 4 [45]25-11
2 12 5 10 10 9 6 9 2'-1| 62| 34| 4-7 4 6 6'-7 7 9 6'-7 4 6 | 20 4 6 11 5 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 25-11| 5 12 | 10'-1 6 9 7'-4 3-8 | 3-8 5 12 |25'-11] 6 12 | 12'-4 6 |4.5]25'-11
3 12| s 9|10 9| 9|9 |2s8|52|37]4a5|4a4|9]66|6|9]66|4a4|6|20] 46|11 4]12/22| 4 ]17]20| 4 |12|26] 4 |[17|20] 5| 9 ]25-11] 4 |o9o]| 85| 6 |9 7-2[3-7]3-7] 4 |12]25-11] 7 |12]10-4] 7 |4.5]25-11
4 12 5 9 10 9 9 9 |2'-11| 49 | 3'-7 | 4'-1 4 9 6'-6 6 9 6'-6 4 6 | 20 4 6 11 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 |25'-11| 4 9 8'-0 6 9 7'-2 3-7 | 3-7 4 12 |25'-11} 7 12| 9'-6 7 | 4.5]25'-11
57 12| 5|95 11| 9| 9] 9 |23[47]|34|4a2] 412|676 |90]|6-7] 46204 ]|6]|11] 4 /|12]22] 4]17][20] 4 ]12]26| 4 [17]20]| 5 [12]25-11] 5 [12| 96| 5| 6| 6-6|3-3][3-3] 5 [12]25-11] 7 |12 92| 7 |[45]25-11
8-10 | 12 5 11 13 9 9 9 3-0 | 4'-2 | 3-2 | 4'-1 4 12 | 6'-11 6 9 | 6'-11 4 6 | 20 4 6 11 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 |25'-11| 4 9 8'-4 5 6 | 5-10 | 2'-6 | 3'-4 5 9 [25'-11] 6 9 8'-4 6 |4.5]25'-11
11-13] 12 | 5 |12.5/145] 9 | 6 | 9 [2-10[4-3|3-0|4-3] 4|6 | 726 |0o] 72| 4|6 |20 4 |6]|11] 4 |12]22] 4 ]17]20] 4 [12]26| 4 [17]20| 5 | 9 |25-11] 4 9| 90| 4|6 |56 ]|25]3-1] 4 ]9 |25-11] 7] 9] 86| 7 [45]25-11
14-16| 12 5 [14.5|/16.5] 9 9 9 2'-3 | 4'-4 | 2'-7 | 4'-5 4 9 7'-6 6 9 7'-6 4 6 | 20 4 6 11 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 7 18 | 25'-11| 6 18 | 10'-6 4 6 5'-8 2'-5 | 3'-3 5 12 |25'-11] 8 12 8'-8 8 |4.5]25'-11
15-19] 12| 5 |16 ] 18| 9 | 9 | 9 |[2-3[45|24a|4a6]| 4 12| 79| 6 |0] 7790|4620 4| 6]|11] 4 |12]22] 4 ]17]20] 4 |12]26| 4 [17]20]| 6 |[12]25-11] 5 [12]|10-8] 4 | 6 |5-11]|2-6]3-5] 5 | 9 |25-11] 7 | 9 |8-10] 7 |45]25-11
20-22| 12 5 18 | 20 9 9 9 19| 4'-7 | 1'-10| 4'-8 4 12 8'-1 6 9 8'-1 4 6 | 20 4 6 11 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 [25'-11| 5 121 11'-2 4 6 6'-2 2'-7 | 3'-7 5 9 |25'-11| 7 9 9'-2 7 |4.5]25-11
23-25] 12| 5 [195/215] 9 | 9 | 9 [1-7]48|194a-10] 4 | o] 84| 6| o][s84a]a|6]|20]4a]6]11]4a]12[22] 4 17]20] 5 [12]26] 4 [17]20] 6 |12]25-11] 5 |[12][114] 5 |12] 6-8[2-8]4-0] 5 | 9 [25-11] 7 | 9] 9-4] 7 [45]25-11
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 12 | 26'-5 5 12 9'-1 6 9 [10'-10| 5'-5 | 5'-5 5 12 | 26'-5 5 12 | 12'-0 5 |45 26'-5]| 1.191 1.050 | 0.382 | 2.623 | 352.16
1 5 |12][26-5| 5 |12]8-11| 6 | 9| 96 | 4-1|55| 4 [12]|26-5| 6 |12]11-0| 6 |[45]|26-5| 1.151 | 1.008 | 0.382 | 2.541 | 353.26
2 6 12 | 26'-5 5 12 7'-2 6 9 8'-9 3'-6 | 5'-3 4 9 26'-5 6 9 9'-2 6 [45] 26'-5] 0.867 | 0.885 | 0.382 | 2.134 | 401.18
3 5 9 | 26'-5 4 9 6'-9 6 9 8'-7 3'-4 | 5'-3 4 12 | 26'-5 7 12 | 8'-10 7 |45]26'-5] 0.786 | 0.885 | 0.382 | 2.053 | 353.71
4 5 9 | 26'-5 4 9 6'-9 6 9 8'-7 3'-4 | 5'-3 4 9 26'-5 6 9 8'-2 6 [45] 26'-5] 0.786 | 0.885 | 0.382 | 2.053 | 353.87
5-7 5 9 | 26'-5 4 9 7'-5 5 6 8'-5 3'-11| 5'-4 5 9 26'-5 6 9 8'-4 6 | 45| 26'-5] 0.826 | 0.967 | 0.382 | 2.175 | 368.18
8-10 5 9 | 26'-5 4 9 8'-4 5 6 8'-1 2'-7 | 5'-6 5 9 26'-5 6 9 8'-2 6 |4.5] 26'-5] 0.948 1.132 | 0.382 | 2.462 | 375.26
11-13| 6 12 | 26'-5 5 12 | 8'-10 4 6 8'-1 2'-5 ] 5'-8 4 9 26'-5 7 9 8'-6 7 |4.5] 26'-5] 1.070 1.256 | 0.382 | 2.708 | 362.58
14-16| 6 12 | 26'-5 5 12 | 10'-0 4 6 8'-3 2'-5 |5'-10| 4 9 26'-5 7 9 | 8'-10 7 | 45| 26'-5| 1.232 1.421 | 0.382 | 3.035 | 374.76
17-19| 6 12 | 26'-5 5 12 | 10'-8 4 6 8'-5 2'-6 | 5'-11| 5 9 26'-5 7 9 9'-0 7 |4.5] 26'-5] 1.353 1.545 | 0.382 | 3.280 | 398.55
20-22| 6 12 | 26'-5 5 12 | 11'-2 4 6 8'-8 2'-7 | 6'-1 5 9 26'-5 7 9 9'-4 7 |45 26'-5]| 1.515 1.710 | 0.382 | 3.607 | 404.71
23-25| 6 12 | 26'-5 5 12 | 11'-3 5 12| 8-11| 2'-8 | 6'-3 5 9 26'-5 7 9 9'-8 7 |45] 26'-5] 1.637 1.834 | 0.382 | 3.853 | 415.42
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Variable Dimensions and Quantities for Twin 12' x 6' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 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 6 14 12 9 9 9 0'-2 1| 7-5| 26| 6'-5 4 12| 8'-1 6 9 8'-1 4 6 | 24 4 6 13 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 18 | 25'-11| 6 18 | 12'-9 5 9 7'-2 3-7 | 3-7 4 12 |25'-11} 5 12 | 14'-10f 5 | 4.5|25'-11
1 12| 6 [135(115/ 9 | 9 | 9 |0-8|72|26|5-7|] 4| 9|80 | 6| 9| 80| 4|6 |24 4|6 |13| 4 [12]22| 4 |[17|20] 4 |12|26]| 4 |17|20| 6 |18|25-11| 6 |[18|12'-3| 5 | 9 | 7-2 | 3-7[3-7| 4 | 9 |25-11| 4 | 9 | 144 | 4 [45]|25-11
2 12 6 10 10 9 6 9 2'-0 | 6'-5 | 3'-2 | 4'-7 4 6 7'-7 6 9 7'-7 4 6 | 24 4 6 13 5 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 25-11| 5 12 | 10'-3 6 9 7'-4 3-8 | 3-8 5 12 |25'-11] 6 12 | 12'-10| 6 | 4.5|25'-11
3 12/ 6 910 9|9 |9 |27|54|36|44] 4 |9|76]| 6| 9| 76| 4|6 |24 4|6 13| 4 [12[22| 4 [17]20| 4 [12|26| 4 |17|20] 6 |[12]25-11| 5 | 12| 8-8 | 6 | 9 | 7-2 [3-7|3-7| 4 |12]25-11| 7 | 12| 10-8| 7 |4.5]|25-11
4 12 6 9 10 9 9 9 |2'-10| 4'-8 | 3'-6 | 4'-3 4 9 7'-6 6 9 7'-6 4 6 | 24 4 6 13 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 |25'-11| 4 9 8'-3 6 9 7'-2 3-7 | 3-7 5 9 [25'-11] 5 9 9'-4 5 |4.5]25'-11
5-7 12 6 95| 11 9 9 9 3-11]4-6|3-3]|4-2 4 12| 7'-7 6 9 7'-7 4 6 | 24 4 6 13 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 |25-11| 4 9 8'-0 5 6 6'-6 3'-3 | 3'-3 5 9 [25'-11] 6 9 9'-0 6 |4.5]25'-11
8-10 | 12 6 11 13 9 9 9 3'-0 | 4'-2 | 3'-3 | 4'-2 4 12| 7'-11 6 9 | 7-11 4 6 | 24 4 6 13 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 |25'-11| 4 9 8'-5 5 6 6'-0 2'-8 | 3'-4 5 9 [25'-11] 6 9 8'-4 6 |4.5]25'-11
11-13| 12 6 13 15 9 9 9 |2'-11| 4'-3 [2'-11]| 4'-3 5 12| 8'-3 6 9 8'-3 4 6 | 24 4 6 13 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 |25-11| 4 9 9'-2 4 6 5'-8 2'-6 | 3'-2 4 9 [25'-11] 7 9 8'-6 7 | 4.5]25'-11
14-16| 12 6 [14.5|16.5] 9 9 9 2'-4 | 4'-4 | 2'-6 | 4'-5 4 9 8'-6 6 9 8'-6 4 6 | 24 4 6 13 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 7 18 | 25'-11| 6 18 | 10'-5 4 6 5'-9 2'-6 | 3'-3 5 12 |25'-11] 8 12| 8'-8 8 |4.5]25'-11
17-19] 12| 6 | 16 (185 9 | 9 | 9 |[2-3 45|22 |47 4| 9|89 |6 |9]|89| 4|6 |24 4|6 |13] 4 |12][22] 4 |17]|20] 4 12|26 4 [17]|20| 6 |12|25-11| 5 [12]|10-8| 4 | 6 |5-11|2-7(3-4| 5 | 9 |25-11] 7 | 9 |8-10| 7 [45|25-11
20-22| 12 6 18 | 20 9 9 9 19| 4'-7 | 1'-7 | 4'-8 4 12| 9'-1 6 9 9'-1 4 6 | 24 4 6 13 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 25-11| 5 12| 11'-2 4 6 6'-3 2'-8 | 3'-7 5 9 |[25'-11} 7 9 9'-2 7 | 4.5]25'-11
2325 12| 6 [19.5(215/ 9 | 9 | 9 [1-7[ 48|19 4-10] 4 [12] 94| 6 | 9] 94| 4 |6 [24] 4|6 [13] 4 |12[22] 4 [17]20| 5 [12|26] 4 [17|20] 6 [12]25-11] 5 [12[114] 4 | 6 | 65 [2-9]3-8] 5 | 9 [25-11] 7 | 9 | 9- 7 | 4.5]25-11
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 |12][26-5| 5 | 12] 95| 6 | 9 [ 12-4|5-11| 65| 5 | 12| 26-5| 5 | 12 [12-10| 5 |[4.5|26'-5| 1.191 | 1.050 | 0.465 | 2.706 | 361.66
1 5 [ 12]26'5| 5 |12 90| 6 | 9 |11'0|4-7|6'5| 4 [ 12]26'5| 6 | 12| 11'2| 6 |[45]|26'5| 1.151 | 1.008 | 0.465 | 2.624 | 354.13
2 5 9 | 26'-5 5 9 | 7'-10 6 9 9'-9 3'-6 | 6'-3 4 9 | 26'-5 6 9 9'-2 6 [45] 26'-5] 0.867 | 0.885 | 0.465 | 2.217 |412.39
3 6 12 | 26'-5 5 12| 7'-0 6 9 9'-8 3'-5| 6'-3 5 9 | 26'-5 5 9 8'-8 5 |45 26'-5| 0.786 | 0.885 | 0.465 | 2.136 | 390.61
4 6 12 | 26'-5 5 12| 7'-0 6 9 9'-7 3-4 | 6'-3 5 12 | 26'-5 7 12 | 8-6 7 |45 26'-5| 0.786 | 0.885 | 0.465 | 2.136 | 388.76
5-7 6 12 | 26'-5 5 12| 7'-9 5 6 9'-6 3-2 | 6'-4 5 9 | 26'-5 6 9 8'-4 6 | 45| 26'-5] 0.826 | 0.967 | 0.465 | 2.258 | 397.00
8-10 5 9 | 26'-5 4 9 8'-5 5 6 9'-2 2'-8 | 6'-6 5 9 | 26'-5 6 9 8'-4 6 [45] 26'-5] 0.948 | 1.132 | 0.465 | 2.545 | 388.53
11-13| 5 9 | 26'-5 4 9 9'-2 4 6 9'-3 2'-7 | 6'-8 5 9 | 26'-5 6 9 8'-6 6 [45]26-5] 1.110 | 1.297 | 0.465 | 2.872 | 370.21
14-16| 6 12 | 26'-5 5 12 | 10'-2 4 6 9'-5 2'-7 |6'-10| 4 9 | 26'-5 7 9 | 8'-10 7 | 45| 26'-5| 1.232 1.421 | 0.465 | 3.118 | 386.08
17-19| 6 12 | 26'-5 5 12 | 10'-10| 4 6 9'-8 2'-8 | 7'-0 5 12 | 26'-5 8 12 | 9'-2 8 |45]26-5] 1.353 | 1.586 | 0.465 | 3.404 | 406.26
20-22| 7 | 18|26'5| 7 | 18| 11-5| 4 | 6 [9-10| 29| 7-1| 5| 9 |26-5| 7 | 9| 94| 7 |45]|26-5]| 1.515 | 1.710 | 0.465 | 3.690 |421.26
23-25| 6 | 12]|26'5| 5 | 12| 11'3| 4 | 6 | 10-1/2-10] 73| 5 265 7 | 9] 98 | 7 [45]265] 1.637 | 1.834 | 0.465 | 3.936 | 428.84
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 12-7-20 - THIS SHEET ISSUED 07-2020.

. . . - . | ; .
Variable Dimensions and Quantities for Twin 12' x 7' Barrel Sections
Dimensions Bar List
al a2 bl b2 el e2 ! f2 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 7 14 | 12 9 9 9 0'-1] 7-51] 3'-1 |6'-10] 4 12| 9'-1 6 9 9'-1 4 6 | 28 4 6 15 4 12 | 22 4 17 | 20 4 12| 26| 4 17 | 20 6 18 [25'-11| 6 18 [12'-10| 4 6 10'-5 | 7'-2 | 3'-3 4 12 |25'-11| 5 12 [14'-10| 5 |4.5]|25'-11
1 12 7 |13.5] 12 9 9 9 0-8| 7-2]2-6| 6'-1 4 12 9'-0 6 9 9'-0 4 6 28 4 6 15 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 18 | 25-11| 6 18 | 12'-3 4 6 10-7 | 7'-5 | 3'-2 4 9 [25'-11] 4 9 14'-4 4 145]25'-11
2 12 7 10 | 10 9 6 9 |1'-11| 6'-8 | 2'-9 |4'-10| 4 6 8'-7 6 9 8'-7 4 6 | 28 4 6 15 5 12 | 22 4 17 | 20 4 12| 26| 4 17 | 20 6 12 [25'-11| 5 12 | 10'-2 6 9 7'-4 | 3-8 | 3'-8 5 12 |25'-11| 6 12 | 13'-4 6 |4.5(25'-11
3 12 7 9.5| 10 9 9 9 2'-8 | 55| 3'-5 | 4'-4 4 9 8'-6 6 9 8'-6 4 6 28 4 6 15 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 |25'-11| 4 9 9'-0 6 9 7'-4 3-8 | 3'-8 5 12 |25'-11| 6 12 {10'-10| 6 |4.5|25'-11
4 12 7 9 10 9 9 9 |2'-10| 4'9 | 3'-5 | 4'-4 4 9 8'-6 6 9 8'-6 4 6 | 28 4 6 15 4 12 | 22 4 17 | 20 4 12 26| 4 17 | 20 5 9 [25'-11| 4 9 8'-4 6 9 7'-2 | 3'-7 | 3'-7 5 9 |25'-11| 5 9 9'-6 5 | 4.5(25'-11
5-7 12 7 10 11 9 9 9 2'-3 | 4'-8 | 3-3 | 4'-2 4 12| 8'-8 6 9 8'-8 4 6 | 28 4 6 15 4 12 | 22 4 17 | 20 4 12 26| 4 17 | 20 5 12 [25'-11| 5 12| 9'-9 5 6 6'-6 | 3'-3 | 3'-3 5 12 |25'-11| 7 12| 9'-4 7 | 4.5(25'-11
8-10 | 12 7 11 | 13 9 9 9 3'-0 | 4'-2 | 3'-4 | 4'-2 4 12 | 8'-11 6 9 | 8-11 4 6 | 28 4 6 15 4 12 | 22 4 17 | 20 4 12 26| 4 17 | 20 5 9 [25-11| 4 9 8'-6 5 6 6'-2 |2'-10| 3'-4 5 9 |25'-11| 6 9 8'-4 6 |4.5(25'-11
11-13| 12 7 13 | 15 9 6 9 |2'-10| 4-3 | 3'-1 | 4'-3 4 6 9'-3 6 9 9'-3 4 6 | 28 4 6 15 4 12 | 22 4 17 | 20 4 12 26| 4 17 | 20 5 9 [25-11| 4 9 9'-2 4 6 6'-4 3'-2 | 3'-2 4 9 |25'-11| 7 9 8'-6 7 | 4.5(25'-11
14-16| 12 7 |14.5/16.5| 9 6 9 2'-4 | 4'-4 | 2'-6 | 4'-5 4 6 9'-6 6 9 9'-6 4 6 | 28 4 6 15 4 12 | 22 4 17 | 20 4 12| 26| 4 17 | 20 7 18 | 25'-11| 6 18 | 10'-5 4 6 6'-0 | 2'-9 | 3'-3 5 12 |25'-11] 8 12| 8'-8 8 |4.5]25'-11
17-19| 12 7 116.5/18.5| 9 9 9 2'-3 | 4'-6 | 2'-2 | 4'-7 5 12 | 9'-10 6 9 | 9'-10 4 6 | 28 4 6 15 4 12 | 22 4 17 | 20 4 12 26| 4 17 | 20 6 12 [25'-11| 5 12 | 10'-8 4 6 6'-3 |2'-10| 3'-5 5 12 |25'-11| 8 12| 9'-0 8 |4.5(25'-11
20-22| 12 7 18 | 20 9 9 9 1-8 | 4'-7 | 1'-7 | 4'-8 5 12 | 10'-1 6 9 10'-1 4 6 | 28 4 6 15 4 12 | 22 4 17 | 20 4 12| 26| 4 17 | 20 6 12 | 25-11| 5 12| 11'-3 4 6 6'-5 |2'-10| 3'-7 5 9 |[25'-11} 7 9 9'-2 7 | 4.5]25'-11
23-25| 12 7 |19.5/21.5| 9 9 9 1'-7 | 4-8 | 1'-9 [4'-10| 4 9 10'-4 6 9 10'-4 4 6 28 4 6 15 4 12 | 22 4 17 | 20 5 12 | 26 4 17 | 20 6 12 | 25'-11| 5 12| 11-4 4 6 6'-7 |2'-11] 3'-8 5 9 [25'-11] 7 9 9'-4 7 | 4.5]25'-11
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. Size| Sp. L Slab Floor | walls | Total |(LB/FT)
0 5 9 | 26'-5 4 9 8'-1 5 6 14'-3 | 6'-10| 7'-5 4 12 | 26'-5 6 12 | 13'-8 6 | 45| 26'-5] 1.191 | 1.050 | 0.549 | 2.790 | 387.24
1 5 12 | 26'-5 5 12| 9'-6 5 6 [12'-10| 5'-5 | 7'-5 5 12 | 26'-5 5 12 | 12'-2 5 |45 26'-5| 1.151 | 1.050 | 0.549 | 2.750 | 379.53
2 5 9 | 26'-5 5 9 8'-5 6 9 11'-0 | 3'-9 | 7'-3 5 12 | 26'-5 7 12 | 9'-8 7 | 45| 26'-5] 0.867 | 0.885 | 0.549 | 2.301 | 435.26
3 6 12 | 26'-5 5 12| 7'-2 6 9 109 | 3'-6 | 7'-3 4 9 | 26'-5 6 9 8'-8 6 | 45| 26'-5] 0.826 | 0.885 | 0.549 | 2.260 | 394.00
4 6 12 | 26'-5 5 12| 7'-2 6 9 10'-8 | 3'-5 | 7'-3 5 12 | 26'-5 7 12 | 8'-8 7 | 45| 26'-5] 0.786 | 0.885 | 0.549 | 2.220 | 402.08
5-7 6 12 | 26'-5 5 12 | 7'-10 5 6 10'-7 | 3'-3 | 7'-4 5 9 | 26'-5 6 9 8'-4 6 |45] 26'-5] 0.867 | 0.967 | 0.549 | 2.383 | 400.53
8-10 6 12 | 26'-5 5 12 | 8'-4 5 6 10'-5 | 2'-11| 7'-6 5 9 | 26'-5 6 9 8'-4 6 | 45| 26'-5] 0.948 | 1.132 | 0.549 | 2.629 | 408.71
11-13| 6 12 | 26'-5 5 12 | 8'-11 4 6 10'-6 | 2'-10| 7'-8 4 9 | 26'-5 7 9 8'-6 7 |45 26'-5| 1.110 | 1.297 | 0.549 | 2.956 | 389.55
14-16| 6 12 | 26'-5 5 12 | 10'-3 | 4 6 10'-8 [ 2'-10|7'-10| 5 12 | 26'-5 8 12 | 8'-10 8 | 45| 26'-5| 1.232 | 1.421 | 0.549 | 3.202 | 411.76
17-19| 6 12 | 26'-5 5 12 | 10'-10| 4 6 [10'-10|2'-10| 8'-0 5 12 | 26'-5 8 12 9'-2 8 |45] 26'-5] 1.394 1.586 | 0.549 | 3.529 | 414.95
20-22| 7 18 | 26'-5 7 18 | 11'-5 4 6 11'-0 | 2'-11| 8'-1 5 9 26'-5 7 9 9'-4 7 |45 26'-5]| 1.515 1.710 | 0.549 | 3.774 | 440.13
23-25] 6 12 | 26'-5 5 12| 11'-3 | 4 6 11'-3 | 3'-0 | 8'-3 5 9 | 26'-5 7 9 9'-8 7 |45 26'-5] 1.637 | 1.834 | 0.549 | 4.020 | 444.18
Bent Bar Detail
Iy
Bars D
4 3" >
5 3%" D=
6« |aw Oy
H
| k4 & m4
1 ] I Note:
1'-0%" 7 Spa. @ 1-5"; e2 Bars 1-0%" . All dimensions are out to out
- > : - f«— Symmetrical About . . ’
. Y © D = pin diameter.
I Permissible ME7 ‘
; Spacing | k6 | k4
Construction Joint ‘ e2 el \
onstruction Join ‘\ ‘1 ; /7
A LA 4 / R
| < ! \ .
i >/ N ”‘ C ]
1 5 YV DG I
| |l o
i b2 LS v k1|Alternate e2 b1 I Y
5, 7 k2 | Spacing [
1'-0" 10 Spa. @ 1'-0"; el Bars 1'-0" .
> = J Notes:
Beveled Keyway — © o . . . . .
1 beL VA g @ 1. Dimensions listed on this sheet to be used in
/7 > 5 conjunction with Sheet TWRCB G3-20..
= - L o - 3 " L o ) ki 2. Fill, dimensions "S" and "H" are in feet.
~ ol S' =120 C alg S" =120 € “lg 3. Dimensions "A", "B", "C", "D", and "Sp." listed in
T 5 q ©o|® ©o® the bar list are in inches.
: a2 Staggere 1 ®| 5 .. ®|5 4. Dimensions "L", "H", "V" are in feet and inches.
© [ ©
o al—» o
(%] (%2}
1o 10 Spa. @ 1'-0"; f1 Bars L 1o = = J
. s - G
4" 6 [
3 —> Beveled Keyway bl*j/ A}
. | m2 | Alternate = -
;,l:- f m1| Spacing y Qe Standard Design
y v N ~N | O i 42 R | w i . .
S LY I e N Twin Reinforced Concrete
+ - a 3 5 e
| B, ©) . : i f _— T z = Box Culverts
Y & > July, 2020
§T6 m6 | Alternate L E ﬂD?
1-0%" - 1.01n '75 ! a /
% 7 Spa. @ 1'-5"; 4f2 Bars ) m7 | Spacing f1 - o Culvert Ba rrel TWRCB
] & Detall
. . = & etalls
1 1 < - -
Twin 12' x 7' Barrel Section 3 o | 12-7-20
12' x 7' Barrel Sections
7/29/2022 10:30:04 AM bkloss pw:\\NTPwintl.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards Development V8i\Culverts\EnglishLRFDSignedTwinCulverts.dgn  TWRCB 12-7-20 11x17_pdf.pltcfg




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 [4.5]|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[106| 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 | 12|25-11| 8 | 12| 8-8 | 8 [4.5]|25-11
17-19| 12 | 8 |16.5/18.5| 9 6 9 [ 23|45 |2-4|47]| 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| 7-3 | 3-1| 42| 5 | 12|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| 74 | 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
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWRCB 12-9-20 - THIS SHEET ISSUED 07-2020.

- - - - ; | : ;
Variable Dimensions and Quantities for Twin 12' x 9' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 2 k1 k2 k4 k6 k7 k9
Fill S H C D E U W X Z |Size| Sp. L Size| Sp. Sp. Sp. Sp. Size| Sp. | No. Size| Sp. | No. Sp. Size | Sp. Sp L H V | Size| Sp. L Size| Sp. L Size| Sp. L
0 12 9 9 9 9 0-0| 7'-2 | 3-0 | 7'-5 4 12| 11'-1 6 9 4 6 4 6 4 12 4 17 | 20 4 4 17 | 20 6 18 6 18 6 12| 11'-5 | 7'-5 | 4'-0 4 9 [25'-11| 4 9 14'-4 4 145]25'-11
1 12| 9 9| 9|9 |o6|72[3-0]7-7] 4 |[12]110| 6 | 9 4 | 6 4 | 6 4 |12 4 17|20 4 4 |17 20| 6 | 18 6 | 18 5 | 6 [11~0| 75| 3-7| 4 | 9 [25-11| 4 | 9 | 14-4| 4 [45][25-11
2 12 9 9 9 9 16| 7-9 | 29 | 5'-1 5 12 | 10'-7 6 9 4 6 4 6 5 12 4 17 | 20 4 4 17 | 20 7 18 7 18 6 9 8'-5 4'-9 | 3'-8 4 12 |25'-11} 7 12 | 15'-6 7 | 4.5]25'-11
3 12| 9 9| 9] 9 |25|56[3-2][4-7]5|12]106| 6 | 9 4 | 6 4 | 6 4 |12 4 17|20 4 4 [17]20] 6 | 12 5 |12 6 | 9 |7-10[4-3]3-7] 5 |9 |25-11] 5| 9 |[11-0| 5 |4.5]|25-11
4 12 9 9 9 9 2'-8 | 4'-11| 3'-3 | 4'-3 4 9 10'-6 6 9 4 6 4 6 4 12 4 17 | 20 4 4 17 | 20 6 12 5 12 6 9 | 7'-10 | 3'-11|3'-11| 4 9 [25'-11] 6 9 | 9-10 6 |4.5]25'-11
5-7 12 9 9 9 9 3-11]4-9 | 3-3]4'-3 4 9 10'-8 6 9 4 6 4 6 4 12 4 17 | 20 4 4 17 | 20 5 9 4 9 6 9 7'-6 3'-9 | 3'-9 5 12 |25'-11} 7 12| 9'-6 7 | 4.5(25'-11
8-10 | 12 9 9 9 9 3'-0 | 4'-3 |2'-11| 4'-2 4 12| 11'-0 6 9 4 6 4 6 4 12 4 17 | 20 4 4 17 | 20 5 9 4 9 5 6 6'-8 3'-4 | 34 5 9 [25'-11] 6 9 8'-6 6 |4.5]25'-11
11-13] 12| 9 9 | 9| 9 [2-10]/4-3[3-0[4-3] 4 [12]11"3| 6 | 9 4 | 6 4 | 6 4 |12 4 17|20 4 4 [17]20] 5 | 9 4 |9 6 | 9| 72 [3-3[3-11] 4 | 9 |25-11] 7 | 9 | 8-6 | 7 |4.5]|25-11
14-16| 12 9 9 9 9 2'-5 | 44 | 2'-7 | 4'-5 4 12| 11'-6 6 9 4 6 4 6 4 12 4 17 | 20 4 4 17 | 20 7 18 6 18 6 9 7'-5 3-4 | 4'-1 5 12 |25'-11] 8 12| 8'-8 8 |4.5]25'-11
17-19| 12 9 10 9 9 2'-3 | 4'-6 | 2'-3 | 4'-7 4 9 |11'-10| 7 9 4 6 4 6 4 12 4 17 | 20 4 4 17 | 20 6 12 5 12 6 9 7'-7 3-5 | 4'-2 4 9 | 26'-2 7 9 9'-0 7 | 4.5] 26'-2
20-22| 12 9 11 9 9 1'-8 | 4'-7 | 1'-10| 4'-8 4 9 12'-1 7 9 4 6 4 6 4 12 4 17 | 20 4 4 17 | 20 6 12 5 12 6 9 8'-0 3-7 | 4'-5 4 9 | 26'-5 7 9 9'-2 7 | 4.5] 26'-5
2325 12| 9 11 9| 9 [1-7]4-8|15]4-100 4 | 9[1224] 7] 9 4 | 6 4 | 6 4 |12 4 [ 17 120] 5 4 |17 120] 6 | 12 5 |12 6 | 9] 8-2[38]46] 4|9 ]265] 7 |9]9-4] 7 |45]|26-5
List Quantities
ml m2 m4 m7 m9 Concrete (CY/FT) Steel
Size | Sp. L Size | Sp. L H V | Size Size | Sp. L Size| Sp. L Slab Floor | walls | Total |(LB/FT)
519 86 | 7 |12[170| 76 | 96 | 5 5 | 12 [14-10] 5 |4.5]26'-5| 1.191 | 1.091 | 0.715 | 2.997 | 431.76
5 19 4 85| 5|6 [16-9|7-4|95]| 4 6 |12 15-2| 6 |4.5]26'-5| 1.151 | 1.050 | 0.715 | 2.916 | 434.32
5 9 5 8'-8 6 9 [13'-10| 4'-6 | 94 4 9 6 9 10'-2 6 [45] 26'-5] 0.867 | 0.926 | 0.715 | 2.508 | 469.92
5 9 5 8'-1 6 9 13'-3 | 4'-0 | 9'-3 5 12 7 12 | 9'-2 7 |45 26'-5| 0.786 | 0.885 | 0.715 | 2.386 | 448.95
5 9 5 8'-0 6 9 13'-1{3'-10| 9'-3 5 9 6 9 8'-6 6 [45] 26'-5] 0.786 | 0.885 | 0.715 | 2.386 | 442.00
6 12 5 8'-0 6 9 13'-1| 3'-8 | 9'-5 5 9 6 9 8'-6 6 [45]26'-5] 0.867 | 1.008 | 0.715 | 2.590 | 437.82
5 9 4 9'-0 5 6 13'-0 | 3'-5 | 9'-7 5 9 6 9 8'-4 6 [45]26'-5] 0.989 | 1.174 | 0.715 | 2.878 | 431.50
6 | 12 5 9-1 | 6 | 91303498 4|9 7 1 9] 86| 7 |45]26-5] 1.110 | 1.297 | 0.715 | 3.122 | 431.61
6 12 5 10'-2 6 9 13'-3 | 3'-5 |9'-10| 4 9 7 9 | 8'-10 7 |45 26'-5| 1.232 | 1.463 | 0.715 | 3.410 | 450.11
6 12 5 10'-10| 6 9 13'-6 | 3'-6 | 10'-0| 5 12 8 12 | 9'-2 8 |45]26'-8] 1.410 | 1.604 | 0.795 | 3.809 |473.95
7 | 18 |26-11| 7 115 6 | 9 | 13-8|3-7|10-1] 5 | 9 7 1 9] 94| 7 |45]26-11| 1.592 | 1.745 | 0.876 | 4.213 | 495.53
7 | 18[26-11] 7 11-10] 6 | 9 [13-11] 3'-8 [10-3] 5 7 | 9] 98] 7 [45]26-11] 1.716 | 1.871 | 0.876 | 4.463 | 510.58
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Variable Dimensions and Quantities for Twin 12' x 10' Barrel Sections
Dimensions Bar List
al a2 b1l b2 el e2 fl 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 10 | 14 |12.5] 10 9 9 0-3 | 7'-5 - 7'-8 4 9 12'-1 7 9 12'-1 4 6 | 40 4 6 | 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 18 | 26'-2 6 18 | 12'-10| 6 9 11'-8 | 7'-8 | 4'-0 4 12 | 26'-2 5 12 | 14'-10| 5 | 4.5| 26'-2
1 12 10 |13.5|12.5| 10 9 9 |0'-10| 7-3 | 2'-5 |7'-10| 4 9 12'-1 7 9 12'-1 4 6 40 4 6 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 18 | 26'-2 6 18 | 12'-3 6 9 11'-4 | 7'-5 | 3'-11| 4 9 26'-2 4 9 14'-6 4 45| 26'-2
2 12 10 | 10 |10.5] 10 6 9 2'-2 | 7'-2 |2'-10|4'-10| 4 6 11'-7 7 9 11'-7 4 6 | 40 4 6 | 21 5 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 26'-2 5 12 | 10-0 6 9 9'-1 5-5 | 3'-8 5 12 | 26'-2 6 12 | 14'-4 6 |4.5] 26'-2
3 12 10 | 9.5| 10 10 9 9 2'-8 | 56 | 3'-3 | 4'-6 4 9 11'-6 7 9 11'-6 4 6 40 4 6 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 26'-2 4 9 9'-1 6 9 8'-4 4'-8 | 3'-8 5 12 | 26'-2 6 12 | 11'-0 6 45| 26'-2
4 12 10 9 10 | 10 9 9 2'-9 | 4'-9 | 3'-3 | 4'-2 4 9 11'-6 7 9 11'-6 4 6 | 40 4 6 | 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 | 26'-2 4 9 8'-7 6 9 | 7-11 | 4-4 | 3'-7 5 9 | 26'-2 5 9 9'-6 5 |4.5] 26'-2
5-7 12 10 10 [11.5| 10 9 9 2'-7 | 4'-8 | 3'-3 | 4'-3 4 12| 11'-8 7 9 11'-8 4 6 40 4 6 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 12 | 26'-2 5 12 9'-5 7 12 8'-6 4'-3 | 4'-3 5 12 | 26'-2 7 12 9'-4 7 4.5 26'-2
8-10 | 12 10 11 |13.5| 10 9 9 3'-11]4-2| 3-1] 4'-2 5 12 | 11'-11| 7 9 |11'-11| 4 6 | 40 4 6 | 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 | 26'-2 4 9 8'-5 6 9 7'-6 3'-9 | 3'-9 5 9 | 26'-2 6 9 8'-4 6 |4.5] 26'-2
11-13| 12 10 13 15 | 10 6 9 |2'-10| 4'-3 |2'-1 4'-3 4 6 12'-3 7 9 12'-3 4 6 | 40 4 6 | 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 | 26'-2 4 9 9'-2 6 9 | 7-10 | 3'-11|3'-11| 5 9 | 26'-2 6 9 8'-6 6 |4.5] 26'-2
14-16| 12 10 [14.5| 17 |10.5| 9 9 2'-5 | 44 | 2'-6 | 4'-5 4 9 12'-6 7 9 12'-6 4 6 | 40 4 6 | 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 7 18 | 26'-3 6 18 | 10-4 5 6 7'-4 3-8 | 3-8 4 9 | 26'-3 7 9 8'-8 7 |4.5] 26'-3
17-19| 12 10 [16.5|18.5] 11 6 9 2'-3 | 4'-6 -3 ] 4'-7 4 6 |12'-10| 7 9 |12'-10| 4 6 | 40 4 6 | 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 26'-5 5 12 | 10'-7 6 9 8'-4 4'-2 | 4'-2 4 9 | 26'-5 7 9 9'-0 7 | 4.5] 26'-5
20-22| 12 10 [18.5| 20 12 6 9 1'-8 | 4'-7 | 1'-10| 4'-8 4 6 13'-1 7 9 13'-1 4 6 | 40 4 6 | 21 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 26'-8 5 12| 11'-8 6 9 8'-4 |3'-11| 4'-5 4 9 | 26'-8 7 9 9'-2 7 |4.5] 26'-8
23-25| 12 10 | 20 | 22 |12.5] 6 9 1'-5]4-9| 1'-5[4-11]|] 4 6 13'-5 7 9 13'-5 4 6 | 40 4 6 | 21 4 12 | 22 4 17 | 20 5 12 | 26 4 17 | 20 6 12 | 26'-9 5 12 | 11'-11] 6 9 9'-0 4'-6 | 4'-6 4 9 | 26'-9 7 9 9'-6 7 |4.5] 26'-9
Bar List Quantities
m1 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. Size | Sp. L Slab | Floor | Walls | Total | (LB/FT)
0 5 9 | 26'-8 4 9 8'-5 6 9 18'-4 | 7'-10| 10'-6 | 4 12 | 26'-8 6 12 | 15-4 6 [45] 26'-8] 1.206 | 1.104 | 0.887 | 3.197 | 464.39
1 5 12 | 26'-8 5 12| 9'-9 6 9 18'-2 | 7'-8 | 10'-6| 5 18 | 26'-8 7 18 | 15'-8 7 |45 26'-8| 1.165 | 1.104 | 0.887 | 3.156 | 460.39
2 5 9 | 26'-8 5 9 8'-6 6 9 15'-0 | 4'-8 | 104 | 4 9 | 26'-8 6 9 9'-8 6 [45] 26'-8] 0.879 | 0.937 | 0.887 | 2.703 | 490.37
3 5 9 | 26'-8 5 9 7'-11 7 9 14'-8 | 4'-5 | 10'-3| 5 12 | 26'-8 7 12| 9'-0 7 |45 26'-8| 0.838 | 0.895 | 0.887 | 2.620 | 479.00
4 5 9 | 26'-8 5 9 7'-11 7 9 14'-6 | 4'-3 | 10'-3| 5 9 | 26'-8 6 9 8'-4 6 [45] 26'-8] 0.797 | 0.895 | 0.887 | 2.579 | 485.32
5-7 6 12 | 26'-8 5 12| 7'-11 8 12 | 149 | 4'-4 | 10'-5| 5 9 | 26'-8 6 9 8'-6 6 |45]26'-8] 0.879 | 1.020 | 0.887 | 2.786 | 482.53
8-10 5 9 | 26'-8 4 9 | 8'-10 6 9 14'-5 | 3'-10| 10-7| 5 9 | 26'-8 6 9 8'-4 6 [45]26'-8] 0.961 | 1.187 | 0.887 | 3.035 | 465.61
11-13| 6 12 | 26'-8 5 12 9'-2 6 9 14'-5 | 3'-9 [ 10'-8| 4 9 26'-8 7 9 8'-6 7 451 26'-8 | 1.124 1.312 | 0.887 | 3.323 | 479.13
14-16| 6 12 | 26'-9 5 12 | 10'-3 5 6 14'-8 | 3'-10 (10'-10| 4 9 | 26'-9 7 9 | 8'-10 7 | 45| 26'-9| 1.255 | 1.485 | 0.934 | 3.674 |474.76
17-19| 6 12 [26'-11] 5 12 {10'-10| 6 9 |14'-10|3'-10|11'-0| 5 12 [26'-11| 8 12 9'-2 8 4.5126'-11| 1.427 1.619 | 0.978 | 4.024 | 503.76
20-22| 7 |18 272 7 18] 116] 6 | 9 [15-1| a0 f11-1] 5 [ 9 [272] 7 [ 9| 9-a ] 7 [as]|27-2] 1611 ] 1.763 | 1.067 | 4.441 [ 524.74
23-25] 7 [18]273] 7 [18]120] 6 | 9 [ 154 4a-1]113] 5 273 7 [ 9 l9-10] 7 [4a5[27-3] 1.746 | 1.943 | 1.111 | 4.800 | 544.53
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Variable Dimensions and Quantities for Twin 12' x 11' Barrel Sections
. Bar List
Dimensions al a2 b1 b2 el 2 f1 2 K1 k2 K4 K6 k7 k9
Fill S H A B C D E U W 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 11 14 [12.5| 11 6 9 0-3|7-6 | 2-5| 6'-1 4 6 13'-1 7 9 13'-1 4 6 | 44 4 6 23 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 18 | 26'-5 6 18 | 12'-11] 6 12| 11'-8 | 7'-8 | 4'-0 4 12 | 26'-5 5 12 | 15'-0 5 |4.5] 26'-5
1 12| 11 ] 13 |125] 11| 9 | 9 |o-10| 73|25 |5-11| 4 |12 13-0| 7 | 9 | 13-0| 4 | 6 |44 | 4 | 6 | 23| 4 [ 12|22 4 [ 17|20 4 [ 12|26| 4 |17|20| 6 |18|265| 6 |18 | 12-4| 6 | 9 | 116 | 7'-7 [3-11| 4 | 9 [26-5| 4 | 9 | 146 | 4 |4.5]26-5
2 12 11 10 [10.5| 11 9 9 1'-11} 7'-1 |2'-10| 4'-8 4 12 | 12'-7 7 9 12'-7 4 6 | 44 4 6 23 5 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 26'-5 5 12 | 10-6 7 9 9'-11 | 5'-11]| 4'-0 5 12 | 26'-5 6 12 | 14'-2 6 |4.5] 26'-5
3 12| 1195 10]11] 9| 9 |[2-8]5-5]3 45| 4 |12]126] 7 | 9]1276] 4 | 6 44| 4|6 |23| 4 [12]22| 4 [17]20]| 4 |12|26| 4 |17|20] 5 | 9265 4 | 9] 9-1| 7 | 9] 93 |53|4a0| 5 |12]26-5| 6 |12]10-10] 6 |[4.5]26-5
4 12 11 9 10 11 9 9 |2'-10|4'-10| 3 4'-2 5 12 | 12'-6 7 9 12'-6 4 6 | 44 4 6 23 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 26'-5 4 9 8'-5 6 9 8'-3 4'-8 | 3'-7 4 12 | 26'-5 7 12 9'-8 7 | 4.5] 26'-5
57 |12 11] 9 115/ 11| 9 | 9 | 3-0]4-5]3 43| a4 | of127] 7| 91227 4 |6 |4a] 4|6 23| 4 [12]22| 4 |17]20]| 4 |12|26| 4 |17|20] 5 | 9|265] 4|9 s8-1]|5|6]| 7745|325 ]|9]26-5|] 6| 9]s8-10] 6 [45]26-5
8-10 | 12 11 11 |13.5] 11 6 9 3-4 | 4'-2 | 3 4'-2 4 6 |12'-11| 7 9 |12'-11| 4 6 | 44 4 6 23 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 26'-5 4 9 8'-1 6 9 8'-4 4'-2 | 4'-2 5 9 | 26'-5 6 9 8'-4 6 |4.5] 26'-5
11-13| 12 11 |12.5] 15 11 6 9 2'-9 | 4'-3 |2 4'-3 4 6 13'-2 7 9 13'-2 4 6 | 44 4 6 23 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 26'-5 4 9 9'-2 5 6 7'-7 4'-1 | 3'-6 4 9 | 26'-5 7 9 8'-6 7 | 4.5] 26'-5
14-16| 12 11 |14.5(16.5|/11.5] 9 9 2'-7 | 44 | 2 4'-5 6 9 13'-6 7 9 13'-6 4 6 | 44 4 6 23 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 26'-6 4 9 10'-1 6 9 8'-2 4'-1 | 4'-1 4 9 | 26'-6 7 9 8'-8 7 |4.5] 26'-6
17-19| 12 11 16 [18.5| 12 9 9 2'-2 | 4-5 | 2 4'-7 6 9 13'-9 7 9 13'-9 4 6 | 44 4 6 23 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 26'-8 5 12| 10'-8 6 9 8'-4 4'-2 | 4'-2 4 9 | 26'-8 7 9 | 8'-10 7 |4.5] 26'-8
19-22| 12 11 18 | 20 13 9 6 2'-0 | 47 | 1 4'-9 4 9 14'-1 6 6 14'-1 4 6 | 44 4 6 23 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 {26'-11| 5 12 | 11'-5 8 12| 94 4'-3 | 5'-1 4 9 (26'-11] 7 9 9'-2 7 |4.5(26'-11
23-25| 12 | 11 ]195[225/ 14 9 | 9 [ 1-6]4-8]1 4-11] 6 | 91455 8 | 9f1as5] 4 |6 ]4a] a6 [23] 41222 4 17]20] 5 [12]26] 4 [ 17]20] 6 | 12272 5 [12]12-1] 5 | 6 [8-10[4-5]45] 4|9 ]|272] 7| 9] 9-4] 7 |a5]27-2
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 | 12]26-11] 5 [ 12] 99| 7 |12]19-0| 76 |11-6| 4 | 12|26-11| 6 | 12| 12-2| 6 [45]|26-11| 1.221 | 1.114 | 1.080 | 3.415 | 473.42
1 5 | 12]26-11] 5 | 12] 9-9 | 7 | 9 [18-10| 7-4 |116| 5 | 12 [26'-11| 5 | 12 |11'-10| 5 |[4.5|26'-11| 1.138 | 1.114 | 1.080 | 3.332 | 493.76
2 5 9 [26'-11] 5 9 8'-5 7 9 16'-3 | 4'-11|11-4| 4 9 |26'-11] 6 9 9'-4 6 [4.5]26'-11] 0.891 | 0.946 | 1.080 | 2.917 | 533.03
3 5 | 9 [26-11| 5 | 9 | 7-11| 7 | 9 [15-11| 48 |11"3| 5 | 12 [26-11| 7 | 12| 8-10| 7 [4.5|26-11| 0.849 | 0.904 | 1.080 | 2.833 | 507.97
4 5 9 [26'-11] 5 9 7'-11 7 9 159 | 4'-6 | 11'-3| 5 9 |26'-11] 6 9 8'-4 6 [4.5]26'-11] 0.808 | 0.904 | 1.080 | 2.792 | 498.55
57 | 6 | 12|26-11| 5 | 12| 7-11| 5 | 6 [15-10| 45 [11'5] 5 | 9 [26-11| 6 | 9 | 86 | 6 |4.5|26-11| 0.808 | 1.030 | 1.080 | 2.918 | 483.11
8-10 5 9 [26'-11] 4 9 8'-9 6 9 [15'-10| 4'-3 | 11'-7| 5 9 |26'-11] 6 9 8'-4 6 |4.5]26'-11] 0.973 1.198 | 1.080 | 3.251 {491.63
11-13| 6 | 12 |26-11] 5 [ 12| 92 | 5 | 6 |15-10| 4-2 [11-8| 4 | 9 [26-11] 7 | 9 | 86 | 7 |4.5(26-11] 1.097 | 1.324 | 1.080 | 3.501 | 489.87
14-16| 6 |12 |27-0| 5 [12]|10-2| 6 | 9 | 16'-0| 4-2[11-10] 4 | 9 [27-0| 7 | 9 |8-10| 7 |4.5|27-0| 1.270 | 1.459 | 1.129 | 3.858 | 517.53
17-19| 6 |12 |27'2| 5 | 12]10-10] 6 | 9 |16 2| 4-2[120| 5 | 12| 272| 8 [12]| 9-2 | 8 |4.5]|27'-2| 1.402 | 1.636 | 1.178 | 4.216 | 538.11
20-22| 7 |18|275| 7 | 18119 | 8 |12|16-4| 4-3|12-1| 5 | 9 [275| 7 | 9 | 96 | 7 [45]|27-5| 1.587 | 1.782 | 1.275 | 4.644 |577.29
23-25) 7 |18/ 27-8] 7 | 18] 122 5 | 6 |16-10] 4'-6 |12'-4| 4 278 7 | 9 |9-10] 7 [45]27-8] 1.732 | 2.017 | 1.373 | 5.122 [581.58
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S 7[ B -4 ®¢ bZ‘ --L“_,--/ oy \—kl Alternate e2 b]J<'_'_- o
S 2 e A k2 | Spacing kd & m4
Ry ’ 1-0" 10 Spa. @ 1'-0"; el Bars 1-0" Note:
o > > All dimensions are out to out.
@ Beveled Keyway - D = pin diameter.
g al—»
'_
| a2 Staggered —»—»
I
% ® 3
2 , : g 5
= e g g
o i L . o L Glv . . . hle
S I C S" = 12'-0 C o el S" = 12'-0 C ® 5 Notes
T £ e ® 3 , : : . .
a b277/ ﬁ s - 1. Dlm.ensnl)ns Ilgted on this sheet to be used in
o a 0 o conjunction with Sheet TWRCB G3-20.
o o b1*7/ o 2. Fill, dimensions "S" and "H" are in feet.
= o~ N 3. Dimensions "A", "B", "C", "D", and "Sp." listed in
= the bar list are in inches.
Z' 4. Dimensions "L", "H", "V" are in feet and inches.
O
)
& 1-0" 10 Spa. @ 1-0"; f1 Bars L 10 /‘
£ »le <
. \ | (owADOT
5 3 —> Beveled Keyway A}
=) . o \ mﬂm z ,
O ﬁ o] = \ m1|Spacing % Standard DeSIgn
z Y oy ol R ﬁlu f1 R I — 2602 gl E— w & . .
= | BN AN . [ /H e 5 " Twin Reinforced Concrete
+| . - a
] | ol @ 1 : i f — = z z Box Culverts
z Yy 5 - ] L 4 > @
[©) Y 3 \L K = July, 2020
2 1-0%" 7 Spa. @ 1-5"; 412 B H\MNTG 1-0%" o m? Spacng m4J Lf] & g | |
V72 a. =D, ars V72 m
5 P . 2 Cu \E)ertt: I?Iarre TWRCB
= a
& Twin 12' x 11' Barrel Section 3 o petalls 12-11-20
(_L“ 12' x 11' Barrel Sections
|
w
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Variable Dimensions and Quantities for Twin 12' x 12' Barrel Sections
. Bar List
Dimensions al a2 b1 b2 el 2 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 12 [14.5| 13 12 9 9 0-3|7-9 ]| 2-5| 7-6 4 12 | 14'-2 7 9 14'-2 4 6 | 48 4 6 | 25 4 12 | 22 5 17 | 20 4 12 | 26 4 17 | 20 6 18 | 26'-8 6 18 | 13'-1 6 9 12'-1 | 80 | 4'-1 5 18 | 26'-8 6 18 | 15'-6 6 |4.5] 26'-8
1 12 | 12 | 13 |125| 12| 6 9 [0-10] 74|26 |5-7| 4 | 6 |14-0| 7 | 9 |14-0| 4 | 6 |48| 4 | 6 | 25| 4 [12|22| 4 |17 |20| 4 [12|26| 4 |17|20| 6 |18|26'8| 6 |18|12'6| 6 | 9 | 116 | 7-7 |3-11| 4 | 9 |26'-8| 4 | 9 | 14'8| 4 |45]|26'-8
2 12 12 10 [10.5| 12 9 9 2'-11| 7'-0 [2'-10]| 4'-6 4 9 13'-7 7 9 13'-7 4 6 | 48 4 6 | 25 5 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 26'-8 5 12 | 10-4 7 9 10'-4 | 6'-4 | 4'-0 5 12 | 26'-8 6 12 | 14'-0 6 |4.5] 26'-8
3 12|12 9 [ 10| 12| 9 9 | 2-7|5-3|33|4-4| 4|9 |136| 7| 9|136| 4 |6 |48| 4 | 6 |25| 4 |12|22| 4 |17|20| 4 |12|26| 4 |17|20| 6 |12|26-8| 5 |12|8-10| 7 | 9| 96 |5-6|4-0| 4 |12|26'-8| 7 | 12| 10-6| 7 |4.5|26'-8
4 12 12 9 10 12 9 9 |2'-11| 49 | 3'-3 | 4'-1 4 9 13'-6 7 9 13'-6 4 6 | 48 4 6 | 25 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 | 26'-8 4 9 8'-3 7 9 9'-1 5'-1 1| 4'-0 4 12 | 26'-8 7 12| 9'-6 7 |4.5] 26'-8
5-7 | 12| 12 | 9.5 |11.5] 12| 9 9 | 2-7|4-7|33|42| 4|9 |138| 7| 9|13-8| 4 |6 |48| 4 | 6 | 25| 4 | 12|22 4 |17 |20| 4 |12|26| 4 |17|20| 5 |12|26-8| 5 | 12| 94 | 7 | 9 |8-11|4-11|4-0| 5 | 12|26'-8| 7 | 12| 92 | 7 |4.5]|26'-8
8-10 | 12 12 11 |13.5] 12 9 9 2'-6 | 4'-2 | 3-2 | 4'-2 6 9 |13-11| 7 9 |13'-11| 4 6 | 48 4 6 | 25 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 12 | 26'-8 5 12| 9'-8 6 9 8'-3 4'-6 | 3'-9 5 9 | 26'-8 6 9 8'-4 6 |4.5] 26'-8
11-13| 12 12 [12.5| 15 12 9 9 2'-9 | 4'-2 |2'-10| 4'-3 6 9 14'-2 7 9 14'-2 4 6 | 48 4 6 | 25 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 5 9 | 26'-8 4 9 9'-1 6 9 8'-4 4'-5 | 3'-11| 5 9 | 26'-8 6 9 8'-4 6 |4.5] 26'-8
14-16| 12 12 14 [16.5/12.5] 9 9 2'-4 | 4'-3 | 2'-8 | 4'-5 6 9 14'-5 7 9 14'-5 4 6 | 48 4 6 | 25 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 7 18 | 26'-9 6 18 | 10'-0 5 6 8'-0 4'-5 | 3'-7 4 9 | 26'-9 7 9 8'-6 7 | 4.5] 26'-9
17-19| 12 | 12 | 16 |18.5/13.5| 9 6 | 24|45 |22 47| 5 [12|14-9| 6 | 6 |14-9| 4 | 6 |48| 4 | 6 | 25| 4 | 12|22 4 |17 |20| 4 |12|26| 4 |17|20| 6 |12|27-0| 5 |12|10-5| 7 | 9| 90 |46 |4-6| 4 | 9 |27-0| 7 | 9 |8-10| 7 |4.5|27-0
20-22| 12 12 18 [20.5| 14 9 9 |1'-11| 4-7 | 1'-9 | 4'-9 5 12 | 15'-1 8 9 15'-1 4 6 | 48 4 6 | 25 4 12 | 22 4 17 | 20 4 12 | 26 4 17 | 20 6 12 | 27'-2 5 12| 114 6 6 9'-4 4'-8 | 4'-8 4 9 | 27'-2 7 9 9'-2 7 |45 27'-2
23-25| 12 | 12 [19.5[22.5| 15| 6 9 | 18|4-8|1-7|4-11| 4 | 6155 8 | 9|155| 4 | 6 48| 4 | 6 | 25| 4 | 12|22| 4 |17|20| 5 | 12|26]| 4 |17|20| 6 |12|27-5| 5 |12 |11-11] 8 | 12| 10-4|5-2|5-2| 4 | 9 |[27-5| 7 | 9| 9-4 | 7 |4.5]|27-5
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 12 | 27'-2 5 12 | 9'-10 7 9 |20-4|7-10|12'-6| 5 12 | 27'-2 5 12 | 15'-0 5 |45 27'-2| 1.277 | 1.169 | 1.289 | 3.735 | 526.89
1 5 [ 12272 5 | 12| 98| 6 | 9 | 19-4|6'-10]12'-6| 4 |12 |27-2| 6 | 12| 11'2| 6 |[45|27-2| 1.152 | 1.127 | 1.289 | 3.568 | 490.63
2 5 9 | 27'-2 5 9 8'-5 7 9 17'-6 | 5-2 | 12'-4| 4 9 | 27'-2 6 9 9'-0 6 [4.5] 27'-2] 0.902 | 0.957 | 1.289 | 3.148 | 556.42
3 5 9272 5|9 | 77| 7|9 |17-1|4-10[12"3| 5 [12|272| 7 | 12| 88 | 7 [45]|27-2]0.819 | 0.915 | 1.289 | 3.023 |533.18
4 5 9 | 27'-2 5 9 7'-7 7 9 [16'-11| 4'-8 | 12'-3| 5 9 | 27'-2 6 9 8'-2 6 [45]27-2] 0.819 | 0.915 | 1.289 | 3.023 | 526.08
57 | 6 [12]272| 5 |12|7-10| 7 | 9 | 177249 |12'5| 5 | 9 |27"2| 6 | 9 | 84 | 6 |45|27-2]| 0.861 | 1.042 | 1.289 | 3.192 |532.47
8-10 5 9 | 27'-2 4 9 8'-7 6 9 17'-2 | 4'-7 | 12'-7| 5 9 | 27'-2 6 9 8'-4 6 [45]27'-2] 0.986 | 1.212 | 1.289 | 3.487 | 523.00
11-13| 6 | 12| 272| 5 | 12| 93| 6 | 9 | 173 | 4-7|128| 5 | 9 |272| 6 | 9| 86 | 6 [45]27-2| 1.111 | 1.339 | 1.289 | 3.739 | 539.03
14-16| 6 | 12| 27-3| 5 | 12| 10-1| 5 | 6 | 17-5| 4-7 |12"-10| 4 | 9 |27-3| 7 | 9 |8-10| 7 |4.5|27-3| 1.243 | 1.474 | 1.342 | 4.059 |539.42
17-19| 6 | 12| 27'6| 5 | 12|10-11| 7 | 9 | 177 | 4-7|13-0| 4 | 9 | 276 | 7 | 9 | 92 | 7 [45]|276| 1.427 | 1.662 | 1.449 | 4538 | 569.74
20-22| 7 18 | 27'-8 7 18 {11'-10| 6 6 [17'-11] 4'-9 | 13'-2| 4 9 | 27'-8 7 9 9'-6 7 |45 27-8| 1.605 | 1.844 | 1.503 | 4.952 | 606.16
23-25| 7 |18 |27-11| 7 | 18| 12'2| 8 | 12| 18-24-10[13-4| 4 | 9 [27-11] 7 | 9 |9-10| 7 [4.5][27-11] 1.752 | 2.037 | 1.610 | 5.399 | 628.87
1'-0%" 7 Spa. @ 1'-5"; e2 Bars 1'-0%" ! ) -
- > > > _—Symmetrlca\ About ¢ Bent Ba r Deta ||
Permissible 4‘Alter.nate k7 ‘ K4
Construction Jointj Spacing kGT l/\er /761 ‘\ Sore 5 [}
Y . R LA — / o —
< E : ! R L ! : > | 3% >
v T — » — _ 9 1
by i ‘ io: ‘ \ i / : L J< ] 1 6 4% D=/,,\‘
] - b2 Envan oy k1|Alternate e2 b1 — oy 7 54" 4
= A 7Y k2 [ Spacing i 3 6" "
Fo 1-0" | 10 Spa. @ 1'-0"; el Bars | 1-0" - >
‘ k4 & m4a
Beveled Keyway - Note:
al—» All dimensions are out to out.
D = pin diameter.
a2 Staggered —»—» = =
S “ 2 =)
& ) &l e &l e
| e | "S" = 120" el o8 "S" = 120" "c” |8
e i ©®|5 Notes:
© o ©
by~ & g & 1. Dimensions listed on this sheet to be used in
N N conjunction with Sheet TWRCB G3-20.
b1*7/ 2. Fill, dimensions "S" and "H" are in feet.
3. Dimensions "A", "B", "C", "D", and "Sp." listed in
the bar list are in inches.
4. Dimensions "L", "H", "V" are in feet and inches.
10" 10 Spa. @ 1-0"; f1 Bars __1-0" /‘
| .| (0wWADOT
3 —> Beveled Keyway A}
| . ) [ T m2 | Alternate = -
»T» o] = Y m1| Spacing Y Q Standard Design
A 1 Rlu f1 7 _ af2 - = - i i
S TN \/\ NGA [ /- ST = " Twin Reinforced Concrete
+ - . £ £ ‘ o
.| B : ) f i — z = Box Culverts
Py "y B i L 4 > J
Y \L 2 = uly, 2020
o TSTG L 4f2 m6 | Alternate J L 4 a
1-0% 7 Spa. @ 1'-5"; 4f2 Bars 1'-0% m7 | Spacing m4 f1 - W Cu|vert Ba rre| TWRCB
5 z Details
- . - - t 12-12-20
| Twin 12' x 12' Barrel Section 12' x 12' Barrel Sections
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Dimension Table

S x H| 12' x 12| 12" x 11'|12' x 10'| 12' x 9'| 12" x 8'| 12'x 7'| 12' x 6'| 12' x 5'| 12' x 4' | 10' x 12'| 10" x 11'| 10' x 10'| 10' x 9'| 10' x 8' | 10' x 7' | 10' x 6' [ 10' x 5' | 10' x 4' |S x H
A 37'-0 34'-0 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13-0 37'-0 34'-0 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13-0 A
H 12'-0 11-0 10'-0 90 8-0 7'-0 6'-0 5'-0 4-0 12'-0 11-0 10'-0 9'-0 8-0 7'-0 6'-0 5'-0 40 H
D a1 K 25'-0 25'-0 24-10 | 24-10 | 24-10 24'-9 24'-9 24'-9 24'-9 21'-0 210 2010 | 20-10 | 20%-10 20'-9 20'-9 20'-9 209 K
c
of r 37'-0 34'-0 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13-0 37'-0 34'-0 310 28'-0 25'-0 22'-0 19'-0 16'-0 13-0 P
c
A R | g R 390 | 35-10% | 32'-8% | 29'-6% | 26'-4% | 23-2% | 20-0% | 16-10% | 13-8% | 39-0 |35-10% | 32'-8% | 29'-6% | 26'-4% | 23'-2% | 20-0% | 16-10% | 13-8% R
c < A | Rl | 38-7% | 35-5% | 32'-3% | 29-1% |25-11% | 22-9% | 19-7% | 16'-5% | 13-4% | 38-7% | 35-5% | 32-3% | 29-1% |25-11% | 22'-9% | 19-7% | 16'-5% | 13-4% R1
N ‘ ] HEE 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 10"-0 10"-0 10"-0 10-0 100 10"-0 10-0 10"-0 10-0 S
j E 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 1-1 1-1 1-1 T
T Tl u 1-0 1-0 10 10 10 9 9 9 9 10 1-0 10 10 10 9 9 9 9 u
T - Y% 1-0 1-0 10 10 10 9 9 10 1-0 10 10 10 9 %
w 5'-0 4-9 4-6 43 4-0 3 36 3-6 36 5'-0 4'-9 4-6 4'-3 4-0 3-9 36 3-6 36 w
" of 8 1-0 1-0 1-0 1-0 1-0 1- 1-0 9 1-0 1-0 1-0 1-0 1-0 1-0 1-0 ‘- - - B
oz Flowline gl ¢ 1-0 10 1-0 1-0 9 9 9 1-0 1-0 10 1-0 1-0 1-0 9 9 9 -0 -0 C
Yy I J Y 21 b 6 6 1-0 1-0 10 1-0 10 9 1-0 6 6 10 1-0 1-0 10 10 10 1-0 D
A A . ‘. ©
= . . }—i | E 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 E
= Dimension Table
SxH| 8x10| 8x9 | 8x8 | 8x7 | 8x6 | 8x5 | 8x4 [SxH
J A 310 28'-0 250 22'-0 19'-0 16'-0 13-0 A
H 10'-0 90 8-0 7'-0 6'-0 5'-0 40 H
13
ol K 1610 | 16-10 | 16-10 16'-9 16'-9 16'-9 16'-9 K
c
el p 310 28'-0 25'-0 22'-0 19'-0 16'-0 13-0 P
. . %
Elevation Section A-A g| R | 328% | 29-6% | 26'4% | 23-2% | 20-0% | 16-10% | 13-8% | R
& R | 32-3% | 29-1% | 25-11% | 22-9% | 19-7% | 16-5% | 13'-4% | Rl
H 8'-0 8'-0 8-0 8'-0 8'-0 8'-0 8'-0 s
§ T 11 11 11 11 11 11 11 T
ol BV 10 10 10 9 9 9 9 U
% 10 10 10 9 9 %
w 4-6 4'-3 4-0 3-9 3-6 3-6 3-6 w
o| B 1-0 1-0 1-0 1-0 1-0 1-0 1-0 B
gl c 1-0 1-0 9 9 9 1-0 1-0 C
(%]
. D 6 6 9 1-0 10 1-0 1- D
A 1'-0" Parapet 5
> ol E 1-0 1-0 1-0 1-0 1-0 1- 1- E
130 16" +— Back Face
>la—»! of Parapet
Curtain Wall Bracket
L Left Corner
N\
T
: L ] \
i . 7
(2] -
o
>
= @ Culvert & Interior Wall
_ ulver nterior a
©y F
y ¢ — 7
> 44— v -
i
<
) J
| (owADOT
1L o
N =
y p Q Standard Design - Twin Reinforced Concrete Box Culverts
A T T w &
=y H 9 = w .
i : = Notes: 3 3 Parallel Wing Headwalls
. 1o« otes: z z
p \Right Corner 1. See 5hee§ TWRCB 62—20 for General Notes, g = July, 2020
- Specifications, and Design Stresses. @ "
2. See Sheets TWPWH 0-2-20 thru 0-5-20 for location o . .
= ! = =
of certain dimensions tabulated. 4 4 Dimension Table TWPWH
. 3. Dimensions are in feet and inches unless < & °
Plan View othorse notod. s 0° Skew 0-1-20
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Revised 08-2022: Changed chamfer at top of Interior Wall to 3/4" x 3/4" (was 4" x 4").
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3%" Clr.

) B
10 ' % -
2" cir. | ) 2 sul
(Typ.) g i T
0 Permissible Const. Jt. L
. A . = fex Beveled 2" x 6" Keyway P
/ \ 5 < | W 501
i} S @
<y o 2| o T *
W —T % y . T A
' © m =
A Lu S 6pl—tp— > e
R Y v g Lo
— o~
. 1%" Clr. . o]
Section thru Parapet Rl M o K
< = (=)
1-3" 1-6" F|-5
1S st1—
. . &
Section thru Curtain Wall n
Top of Parapet J—Top of Parapet ;7 B
C |
4" x 4" Chamfer ' S s
at Top of f qj! « S0 i =
Wingwall (Typ.) i _H . N ®
N 2 2 /N < &/ W _———t— == —- v
—iN v LY : ! l N \;
J '\_ % G Culvert
Top of Opening / f L
Permissible % . Top of Opening Alternate Permissible
Construction Joint oL Construction Joint
S Permissible
Construction Joint
Top of Wingwall Details L
%" x %" Chamfer 4" x 4" Chamfer
= at Top of at Top of o )
~ Interior Wall Wingwall (Typ.) _/ Permissible )
Construction Joint
I 1 [\ ) ¥ v
mllZ 1% = NI :
Permissibl ul 6" |8
ermissible N [%)
Construction JointJ lef{~ @ Culvert & ; o
| Interior Wall o]
1 H Y
U] S = Span LV S = Span U
| | | .
651 ' 651 Curtain 1'-6"
%4 » ‘ IJ'T Wall Bracket
. < .
s 66— | . . .
654 or 655 c | N ees or 6es Curtain Wall Detail - Plan View
¢ 5b5 1 (Apron is not shown)
3 (Stagger) — ‘
b [ I b
B.F.H —< D>—b - | F.FH. — b— b
. F.F.H 4cs | c B.F.H. Notes:
B.F.V.——= FEV (Stagger) | FEV. N REV. 1. See Sheet TWRCB G2-20 for General Notes, Specifications,
o | and Design Stresses.
| 2. For dimension table see Sheet TWPWH 0-1-20.
3" (Typ) § i [
| B O I Beveled '
: +4 6" (Typ.) o ‘ Keyway : ﬂ IOWADOT
* 1] v mlw_/_"—i"% 6f1 6f1 /__\_/_ (Typ.) Existing i ‘
e : Ground ta iR u
. Back of = X . .
= + * : ! ,~, \-|¥ ) ) ‘/Ciftai?] Wall o~ % Standard Design - Twin Reinforced Concrete Box Culverts
i A | 6f1 Ca DN g =
. o < w .
611 N { " ) ME 3 Parallel Wing Headwalls
4d1 m3 O 4d1 4d1 q 2 Ligid a g o
S ass Excav. on @
Front Face - - - Face Interior Walls l«— Front Face Pay Limit. 2-0 g > FS July, 2020
of Wingwall > o o ) o o o o of Wingwall Typ. <|g a
1'-0"| 4d1 & 6f1 @ 1'-0" Spacing |1'-0 1'-0"| 4d1 & 6f1 @ 1'-0" Spacing |1'-0 . = z CI’OSS SeCtIOﬂ Detalls —I—WPWH
Curtain Wall i g 0° S|
. . . < - -
Typical Cross Section - thru Headwall Class 20 Excavation 3 Kew 0-2-20
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Culvert Slope ‘
Y — Height (Mp) N y
\ , 5 (H) °
1 F\Av 4 4.33 -N‘ 4" &?
. =t A ) - ! &
B3 5fa Galv. Steel 1 b P > 4.00 1 ﬁ
+ Fence Anchor 654 4" Ny 6' 3.80 >
: j‘ T 5b2 ® 7 3.67 . \ / I
(=] ®| o
651 cl——> c3 o 8' 3.57 Y - 5b5 w| @
2——>—> in ; ’ 215
| /‘ c y 9 3.50 N it &4;9 g3
5 5b1 A 10' 3.44 5b5 0| n
! EEE e c1—» 2 . 1] 1 3.40 n F Bl
Flow Line el I 1 [ S : v = y
2 - . -
—l v A A :oV g 12 3.36 y N iy —
b ) © T 4cs ©
=
2-4c7 (One «— Back Face
A - See Note 3 on Each Face) of Parapet
v = A - Front Face
" : ;D of Parapet
6 le ¢l @ C Spacing > ~ Transition for
20'-0" A c2 @ C Spacing A 4c8 Bars @ 6" Staggered Floor Thickness
Flow Line . " "
«— Begin 4" x 4
; ; ; : ; Chamfer at End
Typical View - Front Face Wingwall Reinforcing of 6" Radius
Typical View - Interior Wall
'y
5
n
Y
Y
>
2|
<
®
Y
Y
|
y °
- <“-tte—(CHO¥ TO‘
* - See Note 2
6" | | c4 @ B Spacing L
130" % | 6 @ B Spacing *
> .
Typical View - Back Face Wingwall Reinforcing S
i ‘ I u uu‘ kn n I
Notes: E
) s . Q Standard Design - Twin Reinforced Concrete Box Culverts
1. Bar spacings and positions shown are similar for all w Z
sizes of headwalls in this standard. = w .
2. Not applicable for 4' thru 5' height headwalls. ‘: a Parallel Wlng Headwalls
3. Not applicable for 4' thru 8' height headwalls. S &
4. For headwall dimensions and bar spacing see Sheet ‘£ = July, 2020
TWPWH 0-1-20. g a
5. Apron m3 bars are to be centered on @ culvert. — u : :
6. B.F.V. (c5) and F.F.V. (c3) and interior wall both F.V. a 2 Wingwall Elevations TWPWH
(c9) bars are approximately 4" from the back of < & 0° Skew 0-3-20
parapet for all headwalls.
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c4 or c6 e Back F
ack Face
Apron \ ‘[\ c5 of Parapet

|
f

cl or c2 N
c3

A 1'-0" Parapet

cl @ C Spacing

6" o

Front Face >
4‘; 20'-0" A c2 @ C Spacing A «— Back Face 4d1
4—’T<.—» of Parapet
13'-0" * c6 @ B Spacing *

Back Face <—>’<—>>

Y

c4 @ B Spacing ‘

C40rc61 m3 > —>—> 1> —>
c4 clorc2
\ m s L 4c9
(e I -t 4c8 T ¢ Culvert &
! . \ / Interior Wall
W T
i N3 , / T3
DetailA L = VAN R A _
g L e
+
» 4d1 I
J 4t]ar
Interior Wall Faces Interior Wall Faces — i
4c8 4c8 —
\ \\ ¢ Culvert & Interior Wall
| \
Y I | 4
x| >4 JENNES SN B SR HRR R f—— e —-—- EUREEEERTA EJS A I S
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GIoWADOT

Notes:

1. Bar spacings and positions shown are similar for all
sizes of headwalls in this standard.

Not applicable for 4' thru 5' height headwalls.

Not applicable for 4' thru 8' height headwalls.

For headwall dimensions and bar spacing see Sheet
TWPWH 0-1-20.

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

PwnN

July, 2020

5. Apron m3 bars are to be centered on ¢ culvert.

6. B.F.V. (c5), F.F.V. (c3) and interior wall both F.V. (c9)
bars are approximately 4" from the back of parapet
for all headwalls.

Bottom Apron Reinforcing TWPWH
0° Skew 0-4-20

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER
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Notes: 5 g
w
1. Bar spacings and positions shown are similar for all sizes of > = July, 2020
headwalls in this standard. o a 1 i
2. For headwall dimensions and bar spacing see Sheet TWPWH 0-1-20. I %J Parapet Relnflorcmgl & TWPWH
3. Top transverse apron bars are referenced approximately 4" from the = & TOp ApI’OI’] REII’]]COI’CII’]g
back of the parapet for all headwalls. 3 0° SkeW 0-5-20
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Bill of Reinforcing for One Headwall 0° Skew Span x Culvert Height

5'-3%6"

652,653
Note: All dimensions are out to out
D = pin diameter
See table above for pin diameter "D" of ¢ bars

1-9%¢"

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

of parapet (into end of barrel).

Longitudinal bars "4d1" and "6f1"

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

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

Location Shape 12" x 12 12' x 11 12' x 10' 12' x 9' 12' x 8' 12'x 7'
Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
Fence Anchor (Galv.) Sfa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
Wingwall, F.F.H. 5b1 2 40'-3 89 | 5bl 2 37'-3 78 | 5b1 2 34'-3 71 | 5b1 2 31'-3 65 | 5b1 2 28'-3 59 | 5bl 2 25'-3 53
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.H. 5b2 | 22 Var. 8'-10 to 547 | 5b2 | 20 Var. 8'-10 to 466 | 5b2 | 18 Var. 8'-10 to 391 | 5b2 | 16 Var. 8'-10 to 323 | 5b2 | 14 Var. 8'-10 to 260 | 5b2 | 12 Var. 8'-10 to 204
38'-10 35'-10 3210 29'-10 26'-10 23'-10
Wingwall, B.F.H. 4b3 2 40'-3 57 | 4b3 2 37'-3 50 | 4b3 2 34'-3 46 | 4b3 2 31'-3 42 | 4b3 2 28'-3 38 | 4b3 2 25'-3 34
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.H. 4b4 | 20 Var. | 11-10 to | 338 | 4b4 | 18 var. | 11-10to | 287 | 4b4 | 16 Var. | 11-10 to | 239 | 4b4 | 14 Var. | 1110 to | 195 | 4b4 | 12 Var. | 11'-10 to | 155 | 4b4 | 10 Var. | 11'-10 to | 119
38'-10 35'-10 32'-10 29'-10 26'-10 23'-10
6'-3 6'-3 6'-4 6'-4 6'-5 6'-6
Interior Wall, Both F.H. 5b5 | 21 Var. to 505 | 5b5 19 Var. to 427 | 5b5 17 Var. to 356 | 5b5 15 Var. to 291 | 5b5 13 Var. to 232 | 5b5 11 Var. to 180
39'-10 36'-10 33'-10 30'-10 27'-10 24'-10
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.V. 5cl | 74 Var. 2'-8 to 669 | 5c1 | 68 Var. 2'-8 to 579 | 4c1 | 62 Var. 2'-8 to 318 | 4cl | 56 Var. 2'-8 to 268 | 4cl | 66 Var. 2'-8 to 294 | 4cl | 58 Var. 2'-8 to 239
14'-8 13'-8 12'-8 11'-8 10'-8 9'-8
2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.V. 5c¢2 | 36 Var. 9'-2 to 451 | 5¢2 | 30 Var. 9'-2 to 360 | 4c2 | 24 Var. 9'-2 to 176 | 4c2 | 18 Var. 9'-2 to 126 | c2 - -- B -- -- -
14'-10 13'-10 12'-10 11'-10
Wingwall, F.F.V. (L) 5c3 2 15'-1 31 | 5¢3 2 14'-1 29 | 4c3 2 13'-1 17 | 4c3 2 12'-1 16 | 4c3 2 11'-1 15 | 4c3 2 10'-1 13
Wingwall, F.F.V. (R) 5c3 2 15'-1 31 | 5¢3 2 14'-1 29 | 4c3 2 13'-1 17 | 4c3 2 12'-1 16 | 4c3 2 11'-1 15 | 4c3 2 10'-1 13
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.V. 6c4 | 74 Var 6'-4 to 1371 | 5c4 | 68 Var 6'-4 to 839 | 5¢4 | 62 Var 6'-4 to 733 | 5¢4 | 56 Var 6'-4 to 633 | 5¢4 | 50 Var. 6'-4 to 539 | 5c4 | 44 Var. 6'-4 to 451
18'-4 17'-4 16'-4 15'-4 14'-4 13-4
Wingwall, B.F.V. (L) 6c5 2 18'-7 56 | 5¢5 2 17'-7 37 | 5¢5 2 16'-7 35 | 5¢5 2 15'-7 33 | 5¢5 2 14'-7 30 | 5¢5 2 13'-7 28
Wingwall, B.F.V. (R) 65 2 18'-7 56 | 5¢5 2 17'-7 37 | 5¢5 2 16'-7 35 | 5¢5 2 15'-7 33 | 5¢5 2 14'-7 30 | 5¢5 2 13'-7 28
Wingwall, B.F.V. 6c6 50 8'-6 638 | 5¢6 44 8'-6 390 | 5c6 38 8'-6 337 | 5¢6 32 8'-6 284 | 5c¢6 26 8'-6 231 | 5¢6 20 8'-6 177
Interior Wall, Both F.V ac7 2 3'-10 5| 4c7 2 3'-10 5 | 4c7 2 3'-10 5| 4c7 2 3'-10 5 | 4c7 2 3'-10 5| 4c7 2 3'-10 5
1-7 1-7 1-7 1-7 1-7 1-7
Interior Wall, Both F.V 4¢c8 | 73 Var. to 339 | 4c8 | 67 Var. to 289 | 4c8 | 61 Var. to 243 | 4c8 | 55 Var. to 201 | 4c8 | 49 Var. to 162 | 4c8 | 43 Var. to 128
12'-4 11-4 10-4 9'-4 8'-4 -4
Interior Wall, Both F.V 4c9 2 12'-7 17 | 4c9 2 11'-7 15 | 4c9 2 10'-7 14 | 4c9 2 9'-7 13 | 4c9 2 8'-7 11 | 4c9 2 7'-7 10
Apron, Longit., Bott. 4d1 26 40'-3 741 | 4d1 26 37'-3 647 | 4d1 26 34'-3 595 | 4d1 26 31-3 543 | 4d1 26 28'-3 491 | 4d1 26 25'-3 439
Apron, Longit., Top 6f1 26 40'-3 1666 | 6f1 26 37'-3 1455 | 6f1 26 34'-3 1338 | 6f1 26 31'-3 1220 | 6f1 26 28'-3 1103 | 6f1 26 25'-3 986
Parapet, Vertical 4i1 51 6'-5 219 | 4i1 51 6'-5 219 | 4i1 49 6'-5 210 | 4i1 49 6'-5 210 | 4il 49 6'-5 210 | 4i1 49 6'-5 210
Parapet, Horizontal 7j1 4 26'-8 218 | 7j1 4 26'-8 218 | 7j1 4 26'-2 214 | 7j1 4 26'-2 214 | 7j1 4 26'-2 214 | 7j1 4 25'-11 212
Apron, Trans., Top 5m1 51 27'-2 1445 | 5m1 47 27'-2 1332 | 5m1 43 26'-8 1196 | 5m1 39 26'-8 1085 | 5m1 35 26'-8 973 | 5m1 31 26'-5 854
Apron, Trans., Top m?2 -- -- - | m2 -- -- - | m2 - -- -- | m2 -- - - | m2 -- -- - | m2 - - --
Apron, Trans., Bott. 5m3 73 237 1796 |5m3 67 23'-7 1648 | 6m3 31 2311 1114 | 5m3 28 231 674 | 5m3 25 231 602 | 5m3 22 22'-10 524
Curtain, Horiz. 6pl 6 27'-2 245 | 6pl 6 27'-2 245 | 6pl 6 26'-8 240 | 6pl 6 26'-8 240 | 6p1 6 26'-8 240 | 6pl 5 26'-5 198
Wing Slope, Both F. 651 4 35'-8 214 | 6s1 4 32'-7 196 | 6s1 4 29'-5 177 | 6s1 4 26'-3 158 | 6s1 4 231 139 | 6s1 4 19'-11 120
Wing Slope, Both F. (L) 6s2 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-9 23 | 652 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-9 23
Wing Slope, Both F. (R) 653 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23
Wing Slope, F.F. 654 2 11'-5 34 | 6s4 2 11'-5 34 | 654 2 11'-5 34 | 654 2 11'-5 34 | 654 2 11'-5 34 | 6s4 2 11'-5 34
Wing Slope, F.F. 655 2 33'-2 100 | 6s5 2 30'-0 90 | 6s5 2 26'-10 81 | 6s5 2 23'-8 71 | 6s5 2 20'-6 62 | 6s5 2 17'-4 52
Interior Wall, Both F. 656 2 41'-10 133 | 656 2 38'-8 116 | 6s6 2 35'-6 107 | 6s6 2 32'-4 97 | 6s6 2 29'-2 88 | 656 2 26'-0 78
Curtain, Vert. 5t1 26 7'-11 215 | 5t1 26 7'-8 208 | 5t1 25 7'-5 193 | 5t1 25 7'-2 187 | 5t1 25 6'-11 180 | 5t1 25 6'-8 174
c Bar Pin Diameter Curtain, Vert. Ends 5t2 4 7'-11 33 | 5t2 4 7'-8 32 | 5t2 4 7'-5 31 | 5t2 4 7'-2 30 | 5t2 4 6'-11 29 | 5t2 4 6'-8 28
Bracket, Vert. 5ul 4 6'-7 27 | 5ul 6'-5 27 | 5ul 4 6'-2 26 | 5ul 4 5'-11 25 | 5ul 5'-9 24 | 5ul 4 5'-6 23
Bar Size D ] Reinf. Steel 12,338 LB 10,436 LB 8641 LB 7384 LB 6517 LB 5666 LB
. o gsuta”:taitti‘z‘i Parapet A 2.7 2.7 2.6 2.6 2.6 25
One Headwall | Concrete |Wingwalls 30.0 85.7 CY 25.6 77.2 CY 17.9 64.3 CY 14.8 57.2 CY 12.0 50.4 CY 8.5 42.4 CY
6 4%" Apron * 53.0 48.9 43.8 39.8 35.8 31.4
A Includes top of wingwall quantities. (L) - Indicates bar located at left corner.
Bent Bar Details * Assunje; apron andl ﬁoor are equal thickness, adjgst concrete (R) - Indicates bar located at right corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 0-1-20 for left and
g" >ign . . right corner locations.
1oan st~ Note: Weight of bars over 40'-0" long include
S g : - . an allowance of 2'-5" for lap.
- ~ z z 1 —oln
i D=3%" ) Sy S S I Headwall Notes:
3-6" (p=3" = B I , . .
5fa %% Refer to (1 D=6" = . 1. This headwall is based on a 3:1 slope normal to centerline Qf roadway.
4 c5 6 toble o ot . o 2. The sides of the apron are to be formed to ensure correct line and grade. QIOWADOT
T TWPWH 0-3-20 L_.l M 3. All apron reinforcing steel is to be supported by bar chairs at intervals of ‘
4c7 4i1 not mlorelthan 3'-0" in either direction as outlined in the Standard
5t1,5t2 Specmclatlons. ) ) . " Standard Design - Twin Reinforced Concrete Box Culverts
i 350 4. Clear dlstancel from face of concrete to near reinforcing bar is to be 2
= 5-4%" 5o s unless otherwise noted or shown. Clearance to the bottom ends of

Parallel Wing Headwalls

July, 2020
Quantity Tabulation TWPWH
12'-0" Span 0-6-20
0° Skew Sheet 1 of 2
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Bent Bar Details

o
' " Eat gy
1'-4 %'@
D=3%" Slm O :
= - - il _ 5
i D=3%") A ; MO0 A
3'-6" (Op=3" - e
5fa x% Refer to () D=6"
c4,c5,c6 table on Sheet 2110
TWPWH 0-3-20
4c7 4il
7
v 5-4%g"  5'-9"

5'-3%s"
5ul 652,653

Note: All dimensions are out to out
D = pin diameter

1-9%¢"

282"

[

D=2%"

W-(8")

6"

w
5t1,5t2

35"

Bill of Reinforcing for One Headwall 0° Skew Span x Culvert Height
Location Shape 12 x 6 12/ x 5' 12 x &
Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
Wingwall, F.F.H. 5b1 2 22'-3 46 | 5b1 2 19'-3 40 | 5b1 2 16'-3 34
2 Each 2 Each 2 Each
Wingwall, F.F.H. 5b2 | 10 Var. 8'-10 to 155 | 5b2 8 Var. 8'-10 to 111 | 5b2 | 6 Var. 8'-10 to 74
20'-10 17'-10 14'-10
Wingwall, B.F.H. 4h3 2 22'-3 30 | 4b3 2 19'-3 26 | 4b3 2 16'-3 22
2 Each 2 Each 2 Each
Wingwall, B.F.H. 4b4 | 8 Var. 11'-10 to 87 | 4b4 | 6 Var. 11'-10 to 59 | 4b4 | 4 Var. 11'-10 to 36
20'-10 17'-10 14'-10
6'-7 6'-9 7'-1
Interior Wall, Both F.H. 5b5 9 Var. to 133 | 5b5 7 Var. to 93 | 5b5 5 Var. to 60
21'-10 18'-9 15'-9
2 Each 2 Each 2 Each
Wingwall, F.F.V. 4cl| 50 Vvar. 2'-8 to 189 | 4cl | 32 Var. 2'-8 to 110 | 4cl| 26 Var. 2'-8 to 81
8'-8 7'-8 6'-8
Wingwall, F.F.V. c2 -- -- -- c2 -- -- -- c2 -- -- -
Wingwall, F.F.V. (L) 4c3 2 9'-1 12 | 4c3 2 8'-1 11 | 4c3 2 7'-1 9
Wingwall, F.F.V. (R) 4c3 2 9'-1 12 | 4c3 2 8'-1 11 | 4c3 2 7'-1 9
2 Each 2 Each 2 Each
Wingwall, B.F.V. 5c4 | 38 Var. 6'-4 to 370 | 5c4 | 42 Var. 6'-4 to 387 | 5¢4 | 26 Var. 6'-4 to 226
12'-4 11'-4 10'-4
Wingwall, B.F.V. (L) 5c¢5 2 12'-7 26 | 5¢5 2 11'-7 24 | 5¢5 2 10'-7 22
Wingwall, B.F.V. (R) 5¢5 2 12'-7 26 | 5¢5 2 11'-7 24 | 5¢5 2 10'-7 22
Wingwall, B.F.V. 5c6 14 8'-6 124 c6 -- -- -- cb -- -- --
Interior Wall, Both F.V 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5
1'-7 1'-7 1'-6
Interior Wall, Both F.V 4c8 | 37 Var. to 98 | 4c8 | 31 Var. to 72 | 4c8 | 25 Var. to 49
6'-4 5'-4 4'-4
Interior Wall, Both F.V 4c9 2 6'-7 9 | 4c9 2 5'-7 7 | 4c9 2 4'-7 6
Apron, Longit., Bott. 4d1 26 22'-3 386 | 4d1 26 19'-3 334 | 4d1 26 16'-3 282
Apron, Longit., Top 6f1 26 22'-3 869 | 6f1 26 19'-3 752 | 6f1 26 16'-3 635
Parapet, Vertical 4i1 49 6'-5 210 4i1 49 6'-5 210 4i1 49 6'-5 210
Parapet, Horizontal 7j1 4 25'-11 212 7j1 4 25'-11 212 7j1 4 25'-11 212
Apron, Trans., Top 5m1l 27 26'-5 744 | 5ml 23 26'-5 634 |5ml 19 26'-5 523
Apron, Trans., Top m2 -- - - m?2 - -- - | m2 - -- --
Apron, Trans., Bott. 4m3 19 22'-1 280 |4m3 21 22'-1 310 |4m3 13 22'-1 192
Curtain, Horiz. 6pl 5 26'-5 198 | 6pl 5 26'-5 198 | 6pl 5 26'-5 198
Wing Slope, Both F. 6s1 4 16'-9 101 | 6s1 4 13'-7 82 | 651 4 10'-5 63
Wing Slope, Both F. (L) 652 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-9 23
Wing Slope, Both F. (R) 653 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23
Wing Slope, F.F. 6s4 2 11'-5 34 | 6s4 2 11'-5 34 | 654 2 11'-5 34
Wing Slope, F.F. 6s5 2 14'-2 43 | 6s5 2 11'-0 33 | 6s5 2 7'-10 24
Interior Wall, Both F. 656 2 22'-10 69 | 656 2 19'-8 59 | 6s6 2 16'-7 50
Curtain, Vert. 5t1 25 6'-5 167 5t1 25 6'-5 167 5t1 25 6'-5 167
Curtain, Vert. Ends 5t2 4 6'-5 27 | 5t2 4 6'-5 27 | 5t2 4 6'-5 27
Bracket, Vert. 5ul 4 5'-4 22 | 5ul 4 5'-4 22 | 5ul 4 5'-4 22
. Reinf. Steel 4736 LB 4106 LB 3346 LB
gita”ﬁtaiﬁii Parapet A 25 25 25
One Headwall | Concrete |Wingwalls 6.5 36.4 CY 4.7 30.9 CY 3.2 25.8 CY
Apron * 27.4 23.7 20.1
A Includes top of wingwall quantities. (L) - Indicates bar located at left corner.
% Assumes apron and floor are equal thickness, adjust concrete (R) - Indicates bar located at right corner.
guantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 0-1-20 for left and

Note: Weight of bars over 40'-0" long include
an allowance of 2'-5" for lap.

Headwall Notes:

1.
2.
3

right corner locations.

This headwall is based on a 3:1 slope normal to centerline of roadway.
The sides of the apron are to be formed to ensure correct line and grade.
All apron reinforcing steel is to be supported by bar chairs at intervals of
not more than 3'-0" in either direction as outlined in the Standard
Specifications.

Clear distance from face of concrete to near reinforcing bar is to be 2"
unless otherwise noted or shown. Clearance to the bottom ends of
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
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1"
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.

Dimensions are in feet and inches unless otherwise noted.

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

July, 2020
Quantity Tabulation TWPWH
12'-0" Span 0-6-20
0° Skew Sheet 2 of 2
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Bill of Reinforcing for One Headwall 0° Skew Span x Culvert Height

5'-3%6"

652,653
Note: All dimensions are out to out
D = pin diameter
See table above for pin diameter "D" of ¢ bars

1-9%¢"

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

of parapet (into end of barrel).

Longitudinal bars "4d1" and "6f1"

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

LATEST REVISION DATE

jéPROVED BY BRIDGE ENGINEER

Location Shape 10' x 12 10" x 11' 10' x 10' 10' x 9' 10' x &' 10' x 7'
Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
Fence Anchor (Galv.) Sfa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
Wingwall, F.F.H. 5b1 2 40'-3 89 | 5bl 2 37'-3 78 | 5b1 2 34'-3 71 | 5b1 2 31'-3 65 | 5b1 2 28'-3 59 | 5bl 2 25'-3 53
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.H. 5b2 | 22 Var. 8'-10 to 547 | 5b2 | 20 Var. 8'-10 to 466 | 5b2 | 18 Var. 8'-10 to 391 | 5b2 | 16 Var. 8'-10 to 323 | 5b2 | 14 Var. 8'-10 to 260 | 5b2 | 12 Var. 8'-10 to 204
38'-10 35'-10 3210 29'-10 26'-10 23'-10
Wingwall, B.F.H. 4b3 2 40'-3 57 | 4b3 2 37'-3 50 | 4b3 2 34'-3 46 | 4b3 2 31'-3 42 | 4b3 2 28'-3 38 | 4b3 2 25'-3 34
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.H. 4b4 | 20 Var. | 11-10 to | 338 | 4b4 | 18 var. | 11-10to | 287 | 4b4 | 16 Var. | 11-10 to | 239 | 4b4 | 14 Var. | 1110 to | 195 | 4b4 | 12 Var. | 11'-10 to | 155 | 4b4 | 10 Var. | 11'-10 to | 119
38'-10 35'-10 32'-10 29'-10 26'-10 23'-10
6'-3 6'-3 6'-4 6'-4 6'-5 6'-6
Interior Wall, Both F.H. 5b5 | 21 Var. to 505 | 5b5 19 Var. to 427 | 5b5 17 Var. to 356 | 5b5 15 Var. to 291 | 5b5 13 Var. to 232 | 5b5 11 Var. to 180
39'-10 36'-10 33'-10 30'-10 27'-10 24'-10
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.V. 5cl | 74 Var. 2'-7 to 662 | 5c1 | 68 Var. 2'-7 to 573 | 4cl1 | 62 Var. 2'-7 to 314 | 4cl | 56 Var. 2'-7 to 265 | 4c1 | 66 Var. 2'-7 to 290 | 4c1 | 58 Var. 2'-7 to 236
14'-7 13'-7 12'-7 11'-7 10'-7 9'-7
2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.V. 5c¢2 | 36 Var. 9'-1 to 447 | 5¢2 | 30 Var. 9'-1 to 357 | 4c2 | 24 Var. 9'-1 to 175 | 4c2 | 18 Var. 9'-1 to 125 | <2 - -- B -- -- -
14'-9 13'-9 12'-9 11'-9
Wingwall, F.F.V. (L) 5c3 2 15'-0 31 | 5¢3 2 14'-0 29 | 4c3 2 13'-0 17 | 4c3 2 12'-0 16 | 4c3 2 11'-0 15 | 4c3 2 10'-0 13
Wingwall, F.F.V. (R) 5c3 2 15'-0 31 | 5¢3 2 14'-0 29 | 4c3 2 13'-0 17 | 4c3 2 12'-0 16 | 4c3 2 11'-0 15 | 4c3 2 10'-0 13
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.V. 6c4 | 74 Var 6'-3 to 1362 | 5c4 | 68 Var 6'-3 to 833 | 5¢4 | 62 Var 6'-3 to 727 | 5¢4 | 56 Var 6'-3 to 628 | 5¢4 | 50 Var. 6'-3 to 535 | 5¢c4 | 44 Var. 6'-3 to 447
18'-3 17'-3 16'-3 15'-3 14'-3 13'-3
Wingwall, B.F.V. (L) 6c5 2 18'-6 56 | 5¢5 2 17'-6 37 | 5¢5 2 16'-6 34 | 5¢5 2 15'-6 32 | 5¢5 2 14'-6 30 | 5¢5 2 13'-6 28
Wingwall, B.F.V. (R) 65 2 18'-6 56 | 5¢5 2 17'-6 37 | 5¢5 2 16'-6 34 | 5¢5 2 15'-6 32 | 5¢5 2 14'-6 30 | 5¢5 2 13'-6 28
Wingwall, B.F.V. 6c6 50 8'-6 638 | 5¢6 44 8'-6 390 | 5c6 38 8'-6 337 | 5¢6 32 8'-6 284 | 5c¢6 26 8'-6 231 | 5¢6 20 8'-6 177
Interior Wall, Both F.V ac7 2 3'-9 5| 4c7 2 3'-9 5 | 4c7 2 3'-9 5| 4c7 2 3'-9 5 | 4c7 2 3'-9 5| 4c7 2 3'-9 5
1-6 16 1-6 1-6 16 16
Interior Wall, Both F.V 4¢c8 | 73 Var. to 335 | 4c8 | 67 Var. to 285 | 4c8 | 61 Var. to 239 | 4c8 | 55 Vvar. to 197 | 4c8 | 49 Var. to 160 | 4c8 | 43 Var. to 126
12'-3 11'-3 10'-3 9'-3 8'-3 7'-3
Interior Wall, Both F.V 4c9 2 12'-6 17 | 4c9 2 11'-6 15 | 4c9 2 10'-6 14 | 4c9 2 9'-6 13 | 4c9 2 8'-6 11 | 4c9 2 7'-6 10
Apron, Longit., Bott. 4d1 22 40'-3 627 | 4d1 22 37'-3 547 | 4d1 22 34'-3 503 | 4d1 22 31-3 459 | 4d1 22 28'-3 415 | 4d1 22 25'-3 371
Apron, Longit., Top 6f1 22 40'-3 1410 | 6f1 22 37'-3 1231 | 6f1 22 34'-3 1132 | 6f1 22 31'-3 1033 | 6f1 22 28'-3 933 | 6f1 22 25'-3 834
Parapet, Vertical 4i1 43 6'-5 184 | 4i1 43 6'-5 184 | 4i1 41 6'-5 176 | 4i1 41 6'-5 176 | 4il 41 6'-5 176 | 4il 41 6'-5 176
Parapet, Horizontal 7j1 4 22'-8 185 | 7j1 4 22'-8 185 | 7j1 4 22'-2 181 | 7j1 4 22'-2 181 | 7j1 4 22'-2 181 | 7j1 4 21'-11 179
Apron, Trans., Top 5m1 51 23'-2 1232 | 5m1 47 23'-2 1136 | 5m1 43 22'-8 1017 | 5m1 39 22'-8 922 | 5m1 35 22'-8 827 |5m1 31 22'-5 725
Apron, Trans., Top m?2 -- -- - | m2 - -- - | m2 - -- -- | m2 -- - - | m2 -- -- - | m2 -- - --
Apron, Trans., Bott. 5m3 73 19'-7 1491 | 5m3 67 19'-7 1369 | 6m3 31 1911 927 | 5m3 28 19'-1 557 | 5m3 25 19'-1 498 | 5m3 22 18'-10 432
Curtain, Horiz. 6pl 6 23'-2 209 | 6pl 6 23'-2 209 | 6pl 6 22'-8 204 | 6pl 6 22'-8 204 | 6p1l 6 22'-8 204 | 6pl 5 22'-5 168
Wing Slope, Both F. 651 4 35'-8 214 | 6s1 4 32'-7 196 | 6s1 4 29'-5 177 | 6s1 4 26'-3 158 | 6s1 4 231 139 | 6s1 4 19'-11 120
Wing Slope, Both F. (L) 6s2 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-9 23 | 652 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-9 23
Wing Slope, Both F. (R) 653 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23
Wing Slope, F.F. 654 2 11'-5 34 | 6s4 2 11'-5 34 | 654 2 11'-5 34 | 654 2 11'-5 34 | 654 2 11'-5 34 | 6s4 2 11'-5 34
Wing Slope, F.F. 655 2 33'-2 100 | 6s5 2 30'-0 90 | 6s5 2 26'-10 81 | 6s5 2 23'-8 71 | 6s5 2 20'-6 62 | 6s5 2 17'-4 52
Interior Wall, Both F. 656 2 41'-10 133 | 656 2 38'-8 116 | 6s6 2 35'-6 107 | 6s6 2 32'-4 97 | 6s6 2 29'-2 88 | 656 2 26'-0 78
Curtain, Vert. 5t1 22 7'-11 182 | 5t1 22 7'-8 176 | 5t1 21 7'-5 162 | 5t1 21 7'-2 157 | 5t1 21 6'-11 151 | 5t1 21 6'-8 146
c Bar Pin Diameter Curtain, Vert. Ends 5t2 4 7'-11 33 | 5t2 4 7'-8 32 | 5t2 4 7'-5 31 | 5t2 4 7'-2 30 | 5t2 4 6'-11 29 | 5t2 4 6'-8 28
Bracket, Vert. 5ul 4 6'-7 27 | 5ul 6'-4 26 | 5ul 4 6'-2 26 | 5ul 4 5'-11 25 | 5ul 4 5'-8 24 | 5ul 4 5'-6 23
Bar Size D ] Reinf. Steel 11,289 LB 9481 LB 7826 LB 6685 LB 5879 LB 5091 LB
. o gsuta”:taitti‘z‘i Parapet A 25 2.5 2.3 2.3 2.3 2.2
One Headwall | Concrete |Wingwalls 30.0 75.6 CY 25.6 67.9 CY 17.9 55.7 CY 14.8 49.3 CY 12.0 43.3 CY 8.5 36.1 CY
6 4%" Apron * 43.1 39.8 35.5 32.2 29.0 25.4
A Includes top of wingwall quantities. (L) - Indicates bar located at left corner.
Bent Bar Details * Assunje; apron andl ﬁoor are equal thickness, adjgst concrete (R) - Indicates bar located at right corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 0-1-20 for left and
g" >ign . . right corner locations.
1oan st~ Note: Weight of bars over 40'-0" long include
S g : - . an allowance of 2'-5" for lap.
- ~ z z 1 —oln
i D=3%" ) Sy S S I Headwall Notes:
3-6" (p=3" = B I , . .
5fa %% Refer to (1 D=6" = . 1. This headwall is based on a 3:1 slope normal to centerline Qf roadway.
4 c5 6 toble o ot . o 2. The sides of the apron are to be formed to ensure correct line and grade. QIOWADOT
T TWPWH 0-3-20 L_.l M 3. All apron reinforcing steel is to be supported by bar chairs at intervals of ‘
4c7 4i1 not mlorelthan 3'-0" in either direction as outlined in the Standard
5t1,5t2 Specmclatlons. ) ) . " Standard Design - Twin Reinforced Concrete Box Culverts
i 350 4. Clear dlstancel from face of concrete to near reinforcing bar is to be 2
= 5-4%" 5o s unless otherwise noted or shown. Clearance to the bottom ends of
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Bent Bar Details

. g
14 sz g
o Q ~
o-3% £ . o
b D=3%") W ‘ I U R
3'-6" (Op=3" = @
Sfa %% Refer to (D=6
c4,c5,c6 table on Sheet 2110
TWPWH 0-3-20
4c7 4il

5-4%s" 59"

5'-3%¢"

5ul 652,653

Note: All dimensions are out to out
D = pin diameter

1-9%¢"

282"

)D=21/7n

6"

w
5t1,5t2

35"

Bill of Reinforcing for One Headwall 0° Skew Span x Culvert Height
Location Shape 107 x 6 107 x > 107 x &
Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
Wingwall, F.F.H. 5b1 2 22'-3 46 | 5b1 2 19'-3 40 | 5b1 2 16'-3 34
2 Each 2 Each 2 Each
Wingwall, F.F.H. 5b2 | 10 Var. 8'-10 to 155 | 5b2 8 Var. 8'-10 to 111 | 5b2 6 Var. 8'-10 to 74
20'-10 17'-10 14'-10
Wingwall, B.F.H. 4h3 2 22'-3 30 | 4b3 2 19'-3 26 | 4b3 2 16'-3 22
2 Each 2 Each 2 Each
Wingwall, B.F.H. 4b4 8 Var. 11'-10 to 87 | 4b4 6 Var. 11'-10 to 59 | 4b4 4 Var. 11'-10 to 36
20'-10 17'-10 14'-10
6'-7 6'-9 7'-1
Interior Wall, Both F.H. 5b5 9 Var. to 133 | 5b5 7 Var. to 93 | 5b5 5 Var. to 60
21'-10 18'-9 15'-9
2 Each 2 Each 2 Each
Wingwall, F.F.V. 4cl| 50 Vvar. 2'-7 to 186 | 4cl| 32 Var. 2'-7 to 109 | 4cl| 26 Var. 2'-7 to 30
8'-7 7'-7 6'-7
Wingwall, F.F.V. c2 -- -- -- c2 -- -- -- c2 -- -- -
Wingwall, F.F.V. (L) 4¢3 2 9'-0 12 | 4c3 2 8'-0 11 | 4c3 2 7'-0 9
Wingwall, F.F.V. (R) 4c3 2 9'-0 12 | 4c3 2 8'-0 11 | 4c3 2 7'-0 9
2 Each 2 Each 2 Each
Wingwall, B.F.V. 5c4 | 38 Var. 6'-3 to 367 | 5¢4 | 32 Var. 6'-3 to 292 | 5¢4 | 26 Var. 6'-3 to 224
12'-3 11'-3 10'-3
Wingwall, B.F.V. (L) 5c¢5 2 12'-6 26 | 5¢5 2 11'-6 24 | 5¢5 2 10'-6 22
Wingwall, B.F.V. (R) 5c5 2 12'-6 26 | 5¢5 2 11'-6 24 | 5¢5 2 10'-6 22
Wingwall, B.F.V. 5c6 14 8'-6 124 c6 -- -- -- cb -- - --
Interior Wall, Both F.V 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 -9 5
1'-6 1'-6 1-5
Interior Wall, Both F.V 4c8 | 37 Var. to 96 | 4c8 | 31 Var. to 70 | 4c8 | 25 Var. to 47
6'-3 5'-3 4'-3
Interior Wall, Both F.V 4c9 2 6'-6 9 | 4c9 2 5'-6 7 | 4c9 2 4'-6 6
Apron, Longit., Bott. 4d1 22 22'-3 327 | 4d1 22 19'-3 283 | 4d1 22 16'-3 239
Apron, Longit., Top 6f1 22 22'-3 735 | 6f1 22 19'-3 636 | 6f1 22 16'-3 537
Parapet, Vertical 4i1 41 6'-5 176 4i1 41 6'-5 176 4i1 41 6'-5 176
Parapet, Horizontal 7j1 4 21'-11 179 7j1 4 21'-11 179 7j1 4 21'-11 179
Apron, Trans., Top 5m1l 27 22'-5 631 | 5m1 23 22'-5 538 |5m1 19 22'-5 444
Apron, Trans., Top m2 -- - - m?2 - -- - | m2 - -- --
Apron, Trans., Bott. 4m3 19 18'-1 230 |4m3 16 18'-1 193 |4m3 13 18'-1 157
Curtain, Horiz. 6pl 5 22'-5 168 | 6pl 5 22'-5 168 | 6pl 5 22'-5 168
Wing Slope, Both F. 6s1 4 16'-9 101 6s1 4 13'-7 82 | 651 4 10'-5 63
Wing Slope, Both F. (L) 652 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-9 23
Wing Slope, Both F. (R) 653 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23
Wing Slope, F.F. 6s4 2 11'-5 34 | 6s4 2 11'-5 34 | 654 2 11'-5 34
Wing Slope, F.F. 6s5 2 14'-2 43 | 6s5 2 11'-0 33 | 6s5 2 7'-10 24
Interior Wall, Both F. 656 2 22'-10 69 | 656 2 19'-8 59 | 6s6 2 16'-7 50
Curtain, Vert. 5t1 21 6'-5 141 5t1 21 6'-5 141 5t1 21 6'-5 141
Curtain, Vert. Ends 5t2 4 6'-5 27 | 5t2 4 6'-5 27 | 5t2 4 6'-5 27
Bracket, Vert. 5ul 4 5'-4 22 | 5ul 4 5'-4 22 | 5ul 4 5'-4 22
. Reinf. Steel 4249 LB 3505 LB 2963 LB
gita”ﬁtaiﬁii Parapet A 22 2.2 22
One Headwall | Concrete |Wingwalls 6.5 309 CY 4.7 26.2 CY 3.2 21.7 CY
Apron * 22.2 19.3 16.3

A Includes top of wingwall quantities.

% Assumes apron and floor are equal thickness, adjust concrete
guantities for transition where apron and floor thickness are not equal.

Note: Weight of bars over 40'-0" long inc
an allowance of 2'-5" for lap.

Headwall Notes:

1.
2.
3

lude

(L) - Indicates bar located at left corner.

(R) - Indicates bar located at right corner.
Refer to Sheet TWPWH 0-1-20 for left and
right corner locations.

This headwall is based on a 3:1 slope normal to centerline of roadway.
The sides of the apron are to be formed to ensure correct line and grade.
All apron reinforcing steel is to be supported by bar chairs at intervals of
not more than 3'-0" in either direction as outlined in the Standard
Specifications.

Clear distance from face of concrete to near reinforcing bar is to be 2"
unless otherwise noted or shown. Clearance to the bottom ends of
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
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1"
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.

Dimensions are in feet and inches unless otherwise noted.
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Bill of Reinforcing for One Headwall 0° Skew Span x Culvert Height

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 0-8-20 - THIS SHEET ISSUED 07-2020.

Location Shape 8' x 10' 8' x 9 8' x 8 8 x 7' 8' x 6' 8' x 5' 8' x 4'
Bar No. Length Wt. Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. | Bar No. Length Wt.
Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
Wingwall, F.F.H. 5b1 2 34'-3 71 | 5b1 2 31'-3 65 | 5b1 2 28'-3 59 | 5b1 2 25'-3 53 | 5b1 2 22'-3 46 | 5b1 2 19'-3 40 | 5b1 2 16'-3 34
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.H. 5b2 | 18 Var. | 8'-10 to 391 | 5b2 | 16 Var. | 8'-10 to 323 | 5b2 | 14 Var. 8'-10 to 260 | 5b2 | 12 Var. | 8-10 to 204 | 5b2 | 10 var. | 8'-10 to 155 | 5b2 | 8 Var. 8'-10 to 111 | sb2 | 6 Var. 8'-10 to 74
32'-10 29'-10 26'-10 2310 20'-10 17'-10 14'-10
Wingwall, B.F.H. 4b3 2 34'-3 46 | 4b3 2 31'-3 42 | 4b3 2 28'-3 38 | 4b3 2 25'-3 34 | 4b3 2 22'-3 30 | 4b3 2 19'-3 26 | 4b3 2 16'-3 22
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.H. 4b4 | 16 Var. | 11-10 to | 239 | 4b4 | 14 Var. | 11'-10 to | 195 | 4b4 | 12 Var. | 11'-10 to | 155 | 4b4 | 10 Var. | 11'-10 to | 119 | 4b4 | 8 Var. 11'-10 to 87 | 4b4 | 6 Var. 11'-10 to 59 | 4b4 | 4 Var. 11'-10 to 36
32'-10 29'-10 26'-10 23'-10 20'-10 17'-10 14'-10
6'-4 6'-4 6'-5 6'-6 6'-7 6'-9 7'-1
Interior Wall, Both F.H. 5b5 17 Var. to 356 | 5b5 15 Var. to 291 | 5b5 13 Var. to 232 | 5b5 11 Var. to 180 | 5b5 9 Var. to 133 | 5b5 7 Var. to 93 | 5b5 5 Var. to 60
33'-10 30'-10 27'-10 24'-10 21'-10 18'-9 15'-9
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.V. 4cl | 62 Var. 2'-5 to 307 | 4cl | 56 Var. 2'-5 to 259 | 4cl | 66 Var. 2'-5 to 283 | 4c1 | 58 Var. 2'-5 to 229 | 4cl1 | 50 Var. 2'-5 to 181 | 4c1 | 32 Var. 2'-5 to 105 | 4cl | 26 Var. 2'-5 to 77
12'-5 11'-5 10'-5 9'-5 8'-5 7'-5 6'-5
2 Each 2 Each
Wingwall, F.F.V. 4c2 | 24 Var. 8'-11 to 172 | 4c2 | 18 Var. 8'-11 to 123 | c2 -- - = -- -- - c2 -- -- -] c2 - -- -- c2 -- -- -
12'-7 11-7
Wingwall, F.F.V. (L) 4c3 2 12'-10 17 | 4c3 2 11'-10 16 | 4c3 2 10'-10 14 | 4c3 2 9'-10 13 | 4c3 2 8'-10 12 | 4c3 2 7'-10 10 | 4c3 2 6'-10 9
Wingwall, F.F.V. (R) 4c3 2 12'-10 17 | 4c3 2 11'-10 16 | 4c3 2 10'-10 14 | 4c3 2 9'-10 13 | 4c3 2 8'-10 12 | 4c3 2 7'-10 10 | 4c3 2 6'-10 9
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.V. 5c4 | 62 Var 6'-1 to 717 | 5¢c4 | 56 Var. 6'-1 to 618 | 5¢4 | 50 Var. 6'-1 to 526 | 5¢4 | 44 Var. 6'-1 to 440 | 5¢4 | 38 Var. 6'-1 to 360 | 5¢4 | 32 Var. 6'-1 to 286 | 5¢c4 | 26 Var. 6'-1 to 219
16'-1 15'-1 14'-1 13'-1 12'-1 11'-1 10'-1
Wingwall, B.F.V. (L) 5c5 2 16'-4 34 | 5¢5 2 15'-4 32 | 5¢5 2 14'-4 30 | 5¢5 2 13-4 28 | 5¢5 2 12'-4 26 | 5¢5 2 11'-4 24 | 5¢5 2 10'-4 22
Wingwall, B.F.V. (R) 5¢5 2 16'-4 34 | 5¢5 2 15'-4 32 | 5¢5 2 14'-4 30 | 5¢5 2 13-4 28 | 5¢5 2 12'-4 26 | 5¢5 2 11'-4 24 | 5¢5 2 10'-4 22
Wingwall, B.F.V. 5c6 38 8'-6 337 | 5¢6 32 8'-6 284 | 5¢6 26 8'-6 231 | 5¢6 20 8'-6 177 | 5¢c6 14 8'-6 124 | c6 - -- - | c6 -- - --
Interior Wall, Both F.V 4c7 2 3'-7 5 | 4c7 2 3'-7 5| 4c7 2 3'-7 5 | 4c7 2 3'-7 5| 4c7 2 3'-7 5 | 4c7 2 -7 5 | 4c7 2 -7 5
1-4 1-4 1'-4 1-4 1-4 -4 1'-3
Interior Wall, Both F.V 4c8 | 61 Var. to 233 | 4c8 | 55 Vvar. to 191 | 4c8 | 49 Var. to 154 | 4c8 | 43 Var. to 121 | 4c8 | 37 Var. to 92 | 4c8 | 31 Var. to 66 | 4c8 | 25 Var. to 45
10'-1 9'-1 81 7'-1 6'-1 5'-1 4'-1
Interior Wall, Both F.V 4c9 2 10'-4 14 | 4c9 2 9'-4 12 | 4c9 2 8'-4 11 | 409 2 7'-4 10 | 4c9 2 6'-4 8 | 4c9 2 5'-4 7 | 4c9 2 4'-4 6
Apron, Longit., Bott. 4d1 18 34'-3 412 | 4d1 18 31'-3 376 | 4d1 18 28'-3 340 | 4d1 18 25'-3 304 | 4d1 18 22'-3 268 | 4d1 18 19'-3 231 | 4d1 18 16'-3 195
Apron, Longit., Top 6f1 18 34'-3 926 | 6f1 18 31'-3 845 | 6f1 18 28'-3 764 | 6f1 18 25'-3 683 | 6f1 18 22'-3 602 | 6f1 18 19'-3 520 | 6f1 18 16'-3 439
Parapet, Vertical 4i1 33 6'-5 141 | 4i1 33 6'-5 141 | 4i1 33 6'-5 141 | 4i1 33 6'-5 141 | 4i1 33 6'-5 141 | 4i1 33 6'-5 141 | 4i1 33 6'-5 141
Parapet, Horizontal 7j1 4 18'-2 149 | 7j1 4 18'-2 149 | 7j1 4 18'-2 149 | 7j1 4 17'-11 146 | 7j1 4 17'-11 146 | 7j1 4 17'-11 146 | 7j1 4 17'-11 146
Apron, Trans., Top 5m1 32 18'-8 623 | 5m1 29 18'-8 565 | 5m1 26 18'-8 506 |5m1 23 18'-5 442 | 5m1 20 18'-5 384 | 5m1 17 18'-5 327 | 5m1 14 18'-5 269
Apron, Trans., Top m2 - -- - | m2 -- -- - | m2 -- -- - | m2 - -- -- | m2 -- - - | m2 -- -- - | m2 -- -- --
Apron, Trans., Bott. 5m3 61 15'-1 960 | 5m3 55 15'-1 865 | 5m3 33 15'-1 519 |5m3 22 14'-10 340 |4m3 19 14'-1 179 |4m3 16 14'-1 151 | 4m3 13 14'-1 122
Curtain, Horiz. 6pl 6 18'-8 168 | 6p1 6 18'-8 168 | 6pl 6 18'-8 168 | 6pl 5 18'-5 138 | 6pl 5 18'-5 138 | 6p1l 5 18'-5 138 | 6pl 5 18'-5 138
Wing Slope, Both F. 6s1 4 29'-5 177 | 6s1 4 26'-3 158 | 6s1 4 231 139 | 6s1 4 1911 120 | 6s1 4 16'-9 101 | 6s1 4 13-7 82 | 6s1 4 10'-5 63
Wing Slope, Both F. (L) 6s2 2 7'-9 23 | 6s2 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-9 23 | 652 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-9 23
Wing Slope, Both F. (R) 653 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23 | 6s3 2 7'-9 23
Wing Slope, F.F. 654 2 11'-5 34 | 654 2 11'-5 34 | 6s4 2 11'-5 34 | 654 2 11'-5 34 | 654 2 11'-5 34 | 654 2 11'-5 34 | 6s4 2 11'-5 34
Wing Slope, F.F. 655 2 26'-10 81 | 6s5 2 23'-8 71 | 6s5 2 20'-6 62 | 6s5 2 17'-4 52 | 6s5 2 14'-2 43 | 6s5 2 11'-0 33 | 6s5 2 7'-10 24
Interior Wall, Both F. 6s6 2 35'-6 107 | 6s6 2 32'-4 97 | 656 2 29'-2 88 | 656 2 26'-0 78 | 656 2 22'-10 69 | 656 2 19'-8 59 | 6s6 2 16'-7 50
Curtain, Vert. 5t1 17 7'-5 132 | 5t1 17 7'-2 127 | 5t1 17 6'-11 123 | 5t1 17 6'-8 118 | 5t1 17 6'-5 114 | 5t1 17 6'-5 114 | 5t1 17 6'-5 114
Curtain, Vert. Ends 5t2 4 7'-5 31 | 5t2 4 7'-2 30 | 5t2 4 6'-11 29 | 5t2 4 6'-8 28 | 5t2 4 6'-5 27 | 5t2 4 6'-5 27 | 5t2 4 6'-5 27
Bracket, Vert. 5ul 4 6'-1 25 | 5ul 4 5'-11 25 | 5ul 4 5'-8 24 | 5ul 4 5'-5 23 | 5ul 4 5'-3 22 | 5ul 4 5'-3 22 | 5ul 4 5'-3 22
] Reinf. Steel 7008 LB 6207 LB 5180 LB 4353 LB 3617 LB 2943 LB 2476 LB
CE)ital?wqtaittiZi Parapet A 2.0 20 2.0 1.9 1.9 1.9 1.9
One Headwall | Concrete |Wingwalls 17.9 46.0 CY 14.8 40.5 CY 12.0 35.4 CY 8.5 29.1 CY 6.5 24.8 CY 4.7 20.9 CY 3.2 17.3 CY
Apron * 26.1 23.7 21.4 18.7 16.4 14.3 12.2
A Includes top of wingwall quantities. (L) - Indicates bar located at left corner.
Bent Bar Details * Assunje; apron andl ﬁoor are equal thickness, adjgst concrete (R) - Indicates bar located at right corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 0-1-20 for left and
g" >ign . . right corner locations.
1oan st~ Note: Weight of bars over 40'-0" long include
D=3%" g : o - . 1 an allowance of 2'-5" for lap.
i D=3%"() S | A E ] o Headwall Notes:
3-6" (Op=3" = e g
5fa L—J 'X* Refer to (1 D=6" = . 1. This headwall is based on a 3:1 slope normal to centerline Qf roadway.
4 c5 6 toble o ot . o 2. The sides of the apron are to be formed to ensure correct line and grade. QIOWADOT
,Co, TWPWH 0-3-20 L_.l M 3. All apron reinforcing steel is to be supported by bar chairs at intervals of - ‘
4c7 4i1 not mlorelthan 3'-0" in either direction as outlined in the Standard ;
5t1,5t2 Specmclatlons. ) ) . " g Standard Design - Twin Reinforced Concrete Box Culverts
i 350 4. Clear dlstancel from face of concrete to near reinforcing bar is to be 2 w Z
= 514%" 5ign /%0 unlelss otherwise noted or shown. Clearance to the bottom ends of = w P “ | W H d “
. vertical bars shall be 3 inches. ° s aralle INg Headwalls
5. Concrete quantities are estimated from back of parapet. o &
5-3%¢" N 6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back ‘£ = July, 2020
BN of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" W : -
5ul 652,653 2 estimated to project into end section of barrel a minimum of 2'-5" beyond .Df E Quaﬂtlty Tabulatlon TWPWH
back of parapet. The "length" column reflects total number of feet 0 & 8'_0" S an
Note: All dimensions are out to out necessary to meet these requirements. < & p 0-8-20
D = pin diameter 7. Dimensions are in feet and inches unless otherwise noted. 0° Skew
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Dimension Table
S x H| 12" x 12| 12" x 11'[ 12" x 10'| 12' x 9'| 12" x 8'| 12' x 7'| 12" x 6'| 12' x 5'| 12' x 4' | 10' x 12'| 10" x 11'| 10' x 10'| 10' x 9' | 10' x 8' | 10' x 7' | 10' x 6' | 10' x 5' | 10" x 4' |S x H
A 37'-0 34'-0 31-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 37'-0 34'-0 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 A
Cl | 38-3% | 35'-2% | 32-1% |28-11% | 25-10% | 22'-9% 19'-8 16'-6% | 13-5% | 38-3% | 35-2% | 32-1% |28-11% | 25'-10% | 22'-9% 19'-8 16'-6% | 13'-5% | Cl
C2 | 38-0% |34-11% | 31'-10% | 28'-9% | 25-7% | 22'-6% | 19'-5% | 16-4Y% 13'-3 38'-0% | 34'-11% | 31'-10% | 28'-9% | 25'-7% | 22-6% | 19'-5% | 16'-4% 13-3 C2
C3 1% 1% 13% 1% 1% 1% 1% 1% 1% 1% 1% 13% 1% 13% 1% 1% 1% 1% C3
y — 12'-0 11'-0 10'-0 9'-0 8'-0 7'-0 6'-0 5'-0 4'-0 12'-0 11'-0 10'-0 9'-0 8'-0 7'-0 6'-0 5'-0 4'-0 H
L " 25'-0 25'-0 24'-10 | 24-10 | 24-10 24'-9 24'-9 24'-9 24'-9 210 210 20'-10 | 20'-10 | 20'-10 20'-9 20'-9 20'-9 20'-9 K
- ; é K1 ]| 25-10% | 25'-10% | 25'-8% | 25'-8% | 25'-8% | 25-7% | 25'-7% | 25'-7% | 25-7% | 21-8% | 21'-8% | 21'-6% | 21'-6% | 21'-6% | 21-5% | 21'5% | 21'-5% | 21'-5% K1
j g 38-3% | 35'-2% | 32-1% | 28'-11% | 25'-10% | 22-9% 19'-8 16'-6% | 13-5% | 38-3% | 35-2% | 32-1% |28-11% | 25'-10% | 22'-9% 19'-8 16'-6% | 13'-5%
T o R | 40-2% |36-11% | 33-1% | 30-5% | 27'-2% |23-11% | 20'-8 17'-4% | 14'-1% | 40'-2% | 36'-11% | 33'-8% | 30'-5% | 27'-2% |23-11% | 20'-8 17'-4% | 14-1% R
E R1 | 39-7% 36'-4 33-1% |29'-10% | 26'-7% | 23-4% | 20'-1% | 16'-10% | 13-7% | 39'-7% 36'-4 33'-1% | 29-10% | 26'-7% | 23-4% | 20'-1% | 16'-10% | 13'-7% R1
T E S 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 S
Y T s1 | 125% | 125% | 12'-5% | 125% | 12'-5% | 12-5% | 12'-5% | 12-5% | 12'-5% | 10-4% | 10-4% | 10-4Y% | 10-4% | 10-4Y% | 10-4% | 10-4% | 10-4% | 10-4% | S1
5| @ Flowline 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 1-1 1-1 1-1 T
F\I'v - '/7 y u 1-0 1-0 10 10 10 9 9 9 9 1-0 1-0 10 10 10 9 9 9 9 u
4 - T Fi \Y 1-0 1-0 10 10 10 9 9 9 9 1-0 1-0 10 10 10 9 9 9 9 \Y%
: - V1 1'-0% 1'-0% 10% 10% 10% 9% 9% 9% 9% 1'-0% 1'-0% 10% 10% 10% 9% 9% 9% 9% V1
w 5'-0 4'-9 4'-6 43 4'-0 39 3-6 36 3-6 5'-0 4'-9 4'-6 43 4'-0 3'9 3-6 36 36 w
= o| B 1-0 10 1-0 1-0 1-0 1-0 1'-0 9 9 1-0 1-0 1'-0 1-0 10 1-0 1'-0 1'-0 1-0 B
g C 1-0 10 1-0 10 9 9 9 1-0 10 1'-0 1-0 1'-0 1-0 9 9 9 1'-0 1-0 C
Y 21 b 6 6 1'-0 1'-0 1'-0 1'-0 1'-0 9 1'-0 6 6 1'-0 9 1-0 1'-0 1'-0 1'-0 1-0 D
2| E 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 E
Elevation Section A-A Dimension Table
SxH[l 8x10| 8x9 | 8x8 | 8x7 | 8x6'| 8x5 | 8x4 [SxH
A 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 A
Cl | 32-1% | 28-11% | 25'-10% | 22'-9% 19'-8 16'-6% | 13'-5% | C1
C2 | 31-10% | 28-9% | 25-7% | 22'-6% | 19'-5% | 16-4% 13-3 C2
A 1'-0" Parapet
- C3 1% 1% 1% 1% 1% 1% 1% C3
o 173" Curtain Wall H 100 90 80 7-0 6'-0 5'-0 40 H
" 16'-10 | 16'-10 16'-10 16'-9 16'-9 16'-9 16'-9
§ K1 | 17-5% | 17'-5% | 17'-5% | 17-4% | 17-4% | 17-4% | 17-4% | K1
g 32-1% | 28-11% | 25'-10% | 22'-9% 19'-8 16'-6% | 13'-5%
l«— Back Face ol R | 33-8% | 30-5% | 27-2% |23-11% | 208 17-4% | 14-1% R
of Parapet Eﬁ R1 | 33-1% |29-10% | 26'-7% | 23-4% | 20-1% | 16-10% | 13-7% | R1
§ S 8'-0 8'-0 8'-0 8'-0 8'-0 8'-0 8'-0 S
Obtuse Corner Tl s1 8'-3% 8'-3% 8'-3% 8'-3% 8'-3% 8'-3% 8'-3% S1
/ T 11 11 11 11 11 11 11 T
\ u 10 10 10 9 9 9 9 u
\,/\\\/ i % 10 10 10 9 9 9 9 \
G Culvert & Interior Wall ST ,f‘ V1 10% 10% 10% 9% 9% 9% 9% V1
\@ 7 w 4'-6 4'-3 4'-0 39 3-6 36 36 w
o = 1-0 1-0 1-0 1-0 1'-0 1-0 1-0 B
§ ¢ 1'-0 1-0 9 9 9 1'-0 1-0 C
21 o 6 6 9 1-0 1'-0 1-0 1-0 D
sl E 1'-0 1-0 1-0 1-0 1'-0 1'-0 1-0 E
Sy ©
(I0WADOT
o
Standard Design - Twin Reinforced Concrete Box Culverts
Notes: Parallel Wing Headwalls

Plan View

1. See Sheet TWRCB G2-20 for General Notes,
Specifications, and Design Stresses.

2. See Sheets TWPWH 15-2-20 thru 15-5-20 for location
of certain dimensions tabulated.

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

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

July, 2020
Dimension Table TWPWH
15° Skew 15-1-20

7/29/2022

10:30:39 AM

bkloss

pw:\\NTPwintl.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards Development V8i\Culverts\EnglishLRFDSignedTwinCulverts.dgn

TWPWH 15-1-20

11x17_pdf.pltcfg



Revised 08-2022: Changed chamfer at top of Interior Wall to 3/4" x 3/4" (was 4" x 4").
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A
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“

-

Section thru Parapet

J—Top of Parapet

4" x 4" Chamfer
at Top of
Wingwall (Typ.)

y

Top of Opening J

Permissible

Construction Jointj -

3%" Clr.

6pl @ Eq. Spaces

Permissible Const. Jt.
Beveled 2" x 6" Keyway

5ul

1%" Clr.

2%" Clr.

47" Clr,

1-6"

Section thru Curtain Wall

J—Top of Parapet

S
<

NS

M’h,

26"

H Eow B

N
E 4

(//-u’._

Top of Opening

Top of Wingwall Details

Alternate Permissible
Construction Joint

Permissible
Construction Joint

Existing
Ground Back of
Curtain Wall
DAA
Class 20 Excav.
Pay Limit.
Typ.
Curtain Wall

Class 20 Excavation

2%" Clr.

LQ_ Culvert

%" x %" Chamfer 4" x 4" Chamfer
= at Top of at Top of o
2 /Klnterior Wall Wingwall (Typ) —/] Permissible
| 1 I | |
‘ - A
mllZ 1% = NI 1
Permissibl T 6" . Nk
ermissible N
Construction JointJ lef{~ @ Culvert & N ) g
| Interior Wall
: Y
U] S = Span LV S = Span U
1 Curtain 1-6"
651\ | | ‘ | 651 — I Wall Bracket
) @ 656 — | . . .
e or Ge5 z | > Curtain Wall Detail - Plan View
§ 5ph5 | 654 or 6s5 (Apron is not shown)
3 (Stagger)—g‘\
b [ I b
B.F.H.— D>—b T | FFH — —b
. F.F.H 4cs | c B.F.H. Notes:
B.F.V.——= FEV (Stagger) | FEV. N REV. 1. See Sheet TWRCB G2-20 for General Notes, Specifications,
o | and Design Stresses.
| 2. For dimension table see Sheet TWPWH 15-1-20.
3" (Typ) § i
oy [t | e (dI0WADOT
| ] v mlw_/_ u%m 6f1 pu \_Z (Typ.) i
e - e U —\ s ]
) : i
- + : ! S \-|¥ ~ ] Standard Design - Twin Reinforced Concrete Box Culverts
I i A * ‘ 61 o [ ]
<< w .
61 B - 1 NG 8 Parallel Wing Headwalls
3 v} ! ad1 ad1 4d1 %z =
4d1 m h 215 &
In w
E;O\?Vt'nzacaell 7>> - - Face Interior Walls <+— Front Face g 5 @ July, 2020
ingwall —— f Wi Il
1-0"| 4d1 & 6f1 @ 1'-0" Spacing |1'-0" 1-0"| 4d1 & 6f1 @ 1'-0" Spacing |1'-0" o ingwa ; g Cross Section Details TWPWH
) o
= a o
. . < - -
Typical Cross Section - thru Headwall 3 15° Skew 15-2-20
7/29/2022 10:30:40 AM bkloss pw:\\NTPwintl.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards Development V8i\Culverts\EnglishLRFDSignedTwinCulverts.dgn  TWPWH 15-2-20 11x17_pdf.pltcfg




C1

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 15-3-20 - THIS SHEET ISSUED 07-2020.

Culvert | C3 | c2 _|.C3
Height Slope D g
) 652 or 653 ] () - 1 1
s2 or 6s ‘\& 5 4 4.42 5
— ~y 5 4.09 Ny 4 ©
. e 'y : ) 1 l
< 5fa Galv. Steel L b 5 6 3.89 ﬁ
+ Fence Anchor ‘\‘ 654 +<i 2 7' 3.76 ©
T o2 ® 8 3.67 s L ‘ @‘8
651 cl—»—> c3 g 9 3.60 - B 5b5 w|l T
* = e)
H y / ” m\ 10 3.4 II 4cg > <¥4(I;9 8 g
o 5b1 . 1 11 5b5 9|»
Flow Line N :Ok:v 69 F “ }ﬂ 12' F g‘Lo
P — +—<——Cl—>» o
—l Sy LY =1 2 i
Y =T < )
- =
= 2-4c7 (One «— Back Face
| A - See Note 3 on Each Face) B (F):O:?rigfé
N ; - A of Parapet
6> < ¢l @ C Spacing > :@V Transition for
21'-0" A c2 @ C Spacing A QAJA — 4c8 Bars @ 6" Staggered Floor Thickness
Typical View - Front Face Wingwall Reinforci Fowtne = pegin 47 x
ypical View - Front Face Wingwall Reinforcing Begin 4" x 4"
of 6" Radius . ) .
Typical View - Interior Wall
P »|
)
652 or 653 &
=\ ' .
M
Y
A
=
2|
<
®
Y
y
[
y °
<t e4e— COX 2
* - See Note 2
6" | | c4 @ B Spacing -
140" % | 6 @ B Spacing *
> >
Typical View - Back Face Wingwall Reinforcing S
i ‘ I u uu‘ kn n I
Notes: g
) s . o Standard Design - Twin Reinforced Concrete Box Culverts
1. Bar spacings and positions shown are similar for all w Z
sizes of headwalls in this standard. = w .
2. Not applicable for 4' thru 5' height headwalls. ‘: a Parallel Wlng Headwalls
3. Not applicable for 4' thru 8' height headwalls. S &
4. For headwall dimensions and bar spacing see Sheet ‘£ = July, 2020
TWPWH 15-1-20. g o
5. Apron m3 bars are to be centered on @ culvert. — u : :
6. B.F.V. (c5) and F.F.V. (c3) and interior wall both F.V. a 2 Wingwall Elevations TWPWH
(c9) bars are approximately 4" from the back of < & 15° Skew 15-3-20
parapet for all headwalls.
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T-—
+— Back Face
of Parapet

_ A __ 10" Parapet
Fr
ont Face clor c2—
6
Z.ILOH
4
g
Cy c2
Dac/n @ ¢
Back Face g Spac"’?g 4 m3
Wingwall +— Back Face
of Parapet
Apron
Front Face
] Wingwall

Plan View - Bottom Apron Reinforcing

(Curtain Wall Reinforcing not shown, See Sheet TWPWH 15-2-20)

Notes:

&
] 2
. «©
sizes of headwalls in this standard. w &
2. Not applicable for 4' thru 5' height headwalls. < w .
3. Not applicable for 4' thru 8' height headwalls. ; <é° Pa ra“el W|ng Headwalls
4. For headwall dimensions and bar spacing see Sheet o &
TWPWH 15-1-20. g = July, 2020
5. Apron m3 bars are to be centered on @ culvert. W -
6. B.F.V. (c5), F.F.V. (c3) and interior wall both F.V. (c9) — g : '
bars are approximately 4" from the back of parapet Q g BOttom Apron RelﬂforCH’]g TWPWH
3 15° Skew 15-4-20
—

cl
£ 4c8
4d1
Interior Faces ¢ Culvert & ff
; Interior Wall //
¢ Culvert & / S~ /
Interior Wall / IS /
/ = 5
/ T= /
/ Interior Wall Faces — - T
B S e/
) 4 an Y
/ > /
/
//
/
SS——ee /J
T~ ~d /
Sl /
4c9 Y /
/ /
/ /J
/ /
/ /
\/{ cl or /
/J Front Face < ]
/ ‘ 4d1 |
/ Wingwall (Typ.)
/ 9 yp.) =\ //
—C3 / /
f/
//
. fCS J/
- ~7/~ //
~~o /
-~/
~
) Back Face /
Detail A Wingwall (Typ.) \/
m3 @ D Spacing Apron I
x See Note 2 7
A - See Note 3 c4orco f«—— Back Face
' of Parapet

Detail

A

Bar spacings and positions shown are similar for all

for all headwalls.

TWPWH 15-4-20 11x17_pdf.pltcfg

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 15-4-20 - THIS SHEET ISSUED 07-2020

pw:\\NTPwintl.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards Development V8i\Culverts\EnglishLRFDSignedTwinCulverts.dgn



ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 15-5-20 - THIS SHEET ISSUED 07-2020.

652 (Obtuse Corner)

1'-0" Parapet

¢ Culvert &
Interior Wall

Plan View - Top Apron Reinforcing

(Wall Reinforcing not shown for clarity)

Interior
Wall Faces —
Back Face
of Parapet
o
g
&
T/~
/8
S
S /<
X
~

’7Detai| A

Front Face
Wingwall (Typ.)

Back Face
Wingwall (Typ.)

6s3 (Acute Corner)

\

_1'-0" Parapet

— Back Face of
Parapet

-4+ 7j1 Bars

¢ Culvert & /
Interior Wall /

Detail A

(Showing parapet bars only)

Notes:

1. Bar spacings and positions shown are similar for all sizes of
headwalls in this standard.

For headwall dimensions and bar spacing see Sheet TWPWH 15-1-20.
Top transverse apron bars are referenced approximately 4" from the
back of the parapet for all headwalls.

2.
3.

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

GIoWADOT

July, 2020

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

Parapet Reinforcing &
Top Apron Reinforcing
15° Skew

TWPWH
15-5-20
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Bent Bar Details

Bill of Reinforcing for One Headwall 15° Skew Span x Culvert Height

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 15-6-20 S1 - THIS SHEET ISSUED 07-2020.

) 12' x 12 12" x 11 12' x 10' 12" x 9' 12' x 8' 12'x 7'
Y BN Location Shape
1'-4" =X Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
b. S|m Mk Fence Anchor (Galv.) Sfa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
= D=3%") Oy - Wingwall, F.F.H. 5b1 2 41'-7 92 | sb1 2 38'-6 80 | 5b1 2 35'-5 74 | 5b1 2 32'-4 67 | 5b1l 2 29'-2 61 | 5bl 2 26'-1 54
36" .)D=3" 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5fa %% Refer to Wingwall, F.F.H. 5b2 | 22 Var. 9'-2 to 571 | 5b2 | 20 Var. 9'-2 to 482 | 5b2 | 18 Var. 9'-2 to 405 | 5b2 | 16 Var. 9'-2 to 334 | 5b2 | 14 Var. 9'-2 to 270 | 5b2 | 12 Var. 9'-2 to 212
table on Sheet 40'-2 37-1 34'-0 30-11 27'-9 24'-8
c4,c5,c6 TWPWH 15-3-20
Wingwall, B.F.H. 4b3 2 41'-9 59 | 4b3 2 38'-8 52 | 4b3 2 35'-6 47 | 4b3 2 32'-5 43 | 4b3 2 29'-3 39 | 4b3 2 26'-2 35
8%" ac7 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 20 Var. 12'-5 to 356 | 4b4 | 18 Var. 12'-5 to 299 | 4b4 | 16 Var. 12'-4 to 248 | 4b4 | 14 Var. 12'-4 to 203 | 4b4 | 12 Var. 12'-4 to 161 | 4b4 | 10 Var. 12'-4 to 124
1 s /‘f(L'K”/Z 404 373 341 310 2711 249
~ @ a) & 6'-7 6'-8 6'-8 6'-8 6'-9 6'-10
= a ~ x D=4%" Interior Wall, Both F.H. 5b5 | 21 Var. to 525 | 5b5 | 19 Var. to 443 | 5b5 | 17 Var. to 369 | 5b5 | 15 Var. to 301 | 5b5 | 13 Var. to 241 | 5b5 | 11 Var. to 186
41'-2 38'-1 35'-0 31'-10 28'-9 25'-7
K1 R 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
A5 Wingwall, F.F.V. 5cl | 76 Var. 2'-8 to 684 | 5c1 | 70 Var. 2'-8 to 593 | 4c1 | 64 Var. 2'-8 to 328 | 4cl1 | 58 Var. 2'-8 to 278 | 4cl | 68 Var. 2'-8 to 303 | 4c1 | 60 Var. 2'-8 to 247
6pl 14'-7 13'-7 12'-8 11'-8 10'-8 9'-8
2 Each 2 Each 2 Each 2 Each
5.41%¢" 511" Wingwall, F.F.V. 5c2 36 Var. 9'-3 to 451 | 5¢c2 30 Var. 9'-3 to 360 | 4c2 24 Var. 9'-3 to 177 | 4c2 16 Var. 9'-3 to 111 c2 - -- - c2 - - -
14'-9 13'-9 12'-10 11-6
Wingwall, F.F.V. (O) 5c3 2 15'-1 31 | 5¢3 2 14'-1 29 | 4c3 2 13'-1 17 | 4c3 2 12'-1 16 | 4c3 2 11'-1 15 | 4c3 2 10'-1 13
"o Wingwall, F.F.V. (A) 5c3 2 15'-1 31 | 5¢3 2 14'-1 29 | 4c3 2 13'-1 17 | 4c3 2 12'-1 16 | 4c3 2 11'-1 15 | 4c3 2 10'-1 13
ﬂo\‘\ 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
. - Wingwall, B.F.V. 6c4 | 76 Var 6'-4 to | 1403 | 5¢4 | 70 Var. 6'-4 to 864 | 5c4 | 64 Var. 6'-4 to 757 | 5¢4 | 58 Var. 6'-4 to 658 | 5¢4 | 52 Var. 6'-4 to 563 | 5c4 | 46 Var. 6'-4 to 474
L-(7-27) 18'-3 174 164 15'-5 14'-5 135
Wingwall, B.F.V. (O) 6c5 1 18'-7 28 | 5¢5 17'-7 18 | 5¢5 16'-7 17 | 5¢5 15'-7 16 | 5¢5 14'-7 15 | 5¢5 1 13'-7 14
21 Wingwall, B.F.V. (A) 65 2 18'-7 56 | 5c5 2 17'-7 37 | 5¢5 2 16'-7 35 | 5¢5 2 15'-7 33 | 5¢5 2 14'-7 30 | 5¢5 2 13'-7 28
Wingwall, B.F.V. 6c6 50 8'-6 638 | 5¢6 44 8'-6 390 | 5c6 38 8'-6 337 | 5¢6 30 8'-6 266 | 5c6 24 8'-6 213 | 5¢6 18 8'-6 160
. Interior Wall, Both F.V 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5
1 D=2L" 1'-7 1-7 1-7 1-7 1-7 1-7
3 Interior Wall, Both F.V 4¢c8 | 75 Var. to 347 | 4c8 | 68 Var. to 290 | 4c8 | 62 Var. to 243 | 4c8 | 56 Var. to 203 | 4c8 | 50 Vvar. to 164 | 4c8 | 44 Var. to 130
;V‘ 12'-3 11'-2 10'-2 9'-3 8'-3 7'-3
o Interior Wall, Both F.V 4c9 2 12'-7 17 | 4c9 2 11'-7 15 | 4c9 2 10'-7 14 | 4c9 2 9'-7 13 | 4c9 2 8'-7 11 | 4c9 2 7'-7 10
Apron, Longit., Bott. 4d1 26 41'-7 764 | 4d1 26 38'-5 667 | 4d1 26 35'-4 614 | 4d1 26 32'-3 560 | 4d1 26 29'-2 507 | 4d1 26 26'-0 452
11" | 5t1 Apron, Longit., Top 6f1 26 41'-7 1718 | 6f1 26 38'-5 1500 | 6f1 26 35'-4 1380 | 6f1 26 32'-3 1259 | 6f1 26 29'-2 1139 | 6f1 26 26'-0 1015
T30 500 Parapet, Vertical 4i1 51 6'-7 224 | 4i1 51 6'-7 224 | 4i1 49 6'-7 215 | 4i1 49 6'-7 215 | 4i1 49 6'-7 215 | 4i1 49 6'-7 215
Parapet, Horiz. 7j1 4 27'-7 226 | 7j1 4 27'-7 226 | 7j1 4 27'-1 221 | 7j1 4 271 221 | 7j1 4 27'-1 221 | 7j1 4 26'-10 219
5t1,5t2 Apron, Trans., Top 5m1 48 27'-2 1360 |5m1 44 27'-2 1247 | 5m1 39 26'-8 1085 | 5m1 35 26'-8 973 | 5m1 31 26'-8 862 | 5m1 27 26'-5 744
Note: All dimensions are out to out 4'-6 4'-2 3'-6 31 2'-9 2'-2
D = pin diameter Apron, Trans., Top 5m2| 8 Var to 119 | 5m2| 8 Var. to 116 |5m2| 9 Var. to 138 | 5m2| 9 Var. to 134 | 5m2| 9 Var. to 131 |5m2| 9 Var. to 126
See table below for pin diameter "D" of ¢ bars 24'-1 23'-9 2511 25'-6 25'-1 24'-7
Apron, Trans., Bott. 5m3 73 24'-7 1872 | 5m3 67 24'-7 1718 | 6m3 31 24'-10 1156 | 5m3 28 241 703 |5m3 25 24'-1 628 | 5m3 22 23'-10 547
¢ Bar Pin Diameter Curtain, Horiz. 6pl 6 28'-0 252 | 6p1 6 28'-0 252 | 6p1 6 27'-6 248 | 6p1 6 27'-6 248 | 6p1 6 27'-6 248 | 6p1 5 27'-3 205
Wing Slope, Both F. 651 4 36'-8 220 | 6s1 4 33'-5 201 | 6s1 4 30'-2 181 | 6s1 4 26'-11 162 | 651 4 23'-8 142 | 651 4 20'-5 123
Bar Size D Wing Slope, Both F. (O) 652 2 7'-9 23 | 652 2 7'-9 23 | 652 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24 | 652 2 7'-10 24
S 3% Wing Slope, Both F. (A) 653 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24
Wing Slope, F.F. 654 2 11'-8 35 | 6s4 2 11'-8 35 | 654 2 11'-8 35 | 654 2 11'-8 35 | 654 2 11'-8 35 | 6s4 2 11'-8 35
6 4%" Wing Slope, F.F. 655 2 34'-2 103 | 6s5 2 30'-11 93 | 6s5 2 27'-8 83 | 6s5 2 24'-5 73 | 655 2 21'-2 64 | 6s5 2 17'-11 54
Interior Wall, Both F. 656 2 43'-1 137 | 6s6 2 39'-9 119 | 6s6 2 36'-7 110 | 6s6 2 33-4 100 | 6s6 2 30'-1 90 | 656 2 26'-10 81
Curtain, Vert. 5t1 26 7'-11 215 | 5t1 26 7'-8 208 | 5t1 26 7'-5 201 | 5t1 26 7'-2 194 | 5t1 26 6'-11 188 | 5t1 26 6'-8 181
Curtain, Vert. Ends 5t2 4 7'-11 33 | s5t2 4 7'-8 32 | 5t2 4 7'-5 31 | 5t2 4 7'-2 30 | s5t2 4 6'-11 29 | 5t2 6'-8 28
Bracket, Vert. 5ul 4 6'-7 27 | 5u1 6'-5 27 | sul 4 6'-2 26 | 5ul 4 5'-11 25 | 5ul 5'-9 24 | su1l 4 5'-6 23
] Reinf. Steel 12,652 LB 10,704 LB 8868 LB 7549 LB 6683 LB 5807 LB
gsutalwtaittii(i Parapet A 28 2.8 2.7 2.7 27 26
One Headwall | Concrete |Wingwalls 31.0 88.7 CY 26.5 79.9 CY 18.6 66.6 CY 15.4 59.3 CY 12.4 52.1 CY 8.8 43.9 CY
Apron * 54.9 50.6 45.3 41.2 37.0 32.5
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 15-1-20 for acute and
obtuse corner locations.
Headwall Notes:
1. This headwall is based on a 3:1 slope normal to centerline of roadway.
2. The sides of the apron are to be formed to ensure correct line and grade. /"IOWADOT
3. All apron reinforcing steel is to be supported by bar chairs at intervals of - ‘
not more than 3'-0" in either direction as outlined in the Standard ;
Specmclatlons. . . . " o Standard Design - Twin Reinforced Concrete Box Culverts
4. Clear distance from face of concrete to near reinforcing bar is to be 2 w &
unless otherwise noted or shown. Clearance to the bottom ends of 2 w .
vertical bars shall be 3 inches. 5 3 Parallel Wing Headwalls
5. Concrete quantities are estimated from back of parapet. E &
6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back ‘£ = July, 2020
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" w a : -
estimated to project into end section of barrel a minimum of 2'-5" beyond - E Quantity Tabulation TWPWH
back of parapet. The "length" column reflects total number of feet 0 & —N"
necessary to meet these requirements. P & 12'-0 Span 15-6-20
7. Dimensions are in feet and inches unless otherwise noted. - 15° Skew Sheet 1 of 2
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Bent Bar Details Bill of Reinforcing for One Headwall 15° Skew Span x Culvert Height
Y S 25 Location Shape 12 x 6 12/ x 5' 12 x &
1'-4" =3 &? Bar No. Length WE. Bar No. Length Wt. Bar No. Length Wt.
D . 3 " Mk Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
= D=3%") Yy - Wingwall, F.F.H. 5b1 2 23'-0 48 | 5b1 2 19'-10 41 | 5b1 2 16'-9 35
36" )D=3" 2 Each 2 Each 2 Each
5fa *x* Refer to Wingwall, F.F.H. 5h2 10 Var. 9'-2 to 160 | 5b2 8 Var. 9'-2 to 115 | 5b2 6 Var. 9'-2 to 77
table on Sheet 21'-7 18'-5 15'-4
€4,05,¢6 TWPWH 15-3-20 | T'\wingwall, B.F.H. 4b3 2 231 31 | 4b3 2 1911 27 | 4b3 2 16'-10 22
8%" ac7 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 8 Var. 12'-4 to 91 | 4b4 | 6 Var. 12'-4 to 62 | 4b4 | 4 var. 12'-4 to 37
ol /‘{“—'K”/Z 218 18'-6 15'-5
~ W 2 & 6'-11 7-1 7'-4
= a - (f D=4)%" Interior Wall, Both F.H. 5b5 | 9 Var. to 138 | 5b5 | 7 Var. to 96 | 5b5| 5 Var. to 61
() D=6" 22'-6 19'-4 16'-2
20114 K1 R 2 Each 2 Each 2 Each
L—’l 1> Wingwall, F.F.V. 4cl | 52 Var. 2'-8 to 198 | 4cl| 34 Var. 2'-8 to 119 | 4cl| 26 Var. 2'-8 to 30
4il 6p1 5'-9 7'-10 6'-6
5'-41%¢" 511" Wingwall, F.F.V. c2 -- - -- c2 - -- - c2 - - -
~ Wingwall, F.F.V. (O) 4c3 2 9'-1 12 | 4c3 2 8'-1 11 | 4c3 2 7'-1 9
o (X D=4%" Wingwall, F.F.V. (A) 4c3 2 9'-1 12 | 4c3 2 8'-1 11 | 4c3 2 7'-1 9
@ 2 Each 2 Each 2 Each
= Wingwall, B.F.V. 5c4 | 40 Var. 6'-4 to 393 | 5¢4 | 44 Var. 6'-4 to 407 | 5¢4 | 36 Var. 6'-4 to 316
12'-6 11'-5 10'-6
654 Wingwall, B.F.V. (O) 5¢5 12'-7 13 | 5¢5 1 11-7 12 | 5¢5 1 10'-7 11
21 Wingwall, B.F.V. (A) 5c5 2 12'-7 26 | 5¢5 2 11-7 24 | 5¢5 2 10'-7 22
Wingwall, B.F.V. 5c6 12 8'-6 106 | c6 -- -- - | c6 -- -- --
. Interior Wall, Both F.V 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5
T D=21" 1-7 1-7 1-6
3 Interior Wall, Both F.V 4c8 | 37 Var. to 96 | 4c8 31 Var. to 71 | 4c8 25 Var. to 48
g 6'-2 5-3 4-3
o Interior Wall, Both F.V 4c9 2 6'-7 9 | 4c9 2 5'-7 7 | 4c9 2 4'-7 6
Apron, Longit., Bott. 4d1 26 22'-11 398 | 4d1 26 19'-10 344 | 4d1 26 16'-8 289
11" | 5t1 Apron, Longit., Top 6f1 26 22'-11 895 | 6f1 26 19'-10 775 | 6f1 26 16'-8 651
T 5o Parapet, Vertical 4i1 49 6'-7 215 | 4i1 49 6'-7 215 | 4i1 49 6'-7 215
Parapet, Horiz. 7j1 4 26'-10 219 7j1 4 26'-10 219 7j1 4 26'-10 219
5t1,5t2 5ul Apron, Trans., Top 5m1l 23 26'-5 634 |5m1 19 26'-5 523 |5m1 15 26'-5 413
Note: All dimensions are out to out 4.7 4'-2 3'-9
D = pin diameter Apron, Trans., Top 5m2| 8 Var. to 120 |5m2| 8 Var. to 116 |5m2| 8 Var. to 113
See table below for pin diameter "D" of c bars 24'-2 239 235
Apron, Trans., Bott. 4m3 19 23'-1 293 |4m3 21 23'-1 324 |4m3 13 23'-1 200
¢ Bar Pin Diameter Curtain, Horiz. 6pl 5 27'-3 205 | 6pl 5 27'-3 205 | 6p1 5 27'-3 205
Wing Slope, Both F. 651 4 17'-1 103 | 6s1 4 13'-10 83 | 6s1 4 10'-7 64
Bar Size D Wing Slope, Both F. (O) 652 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24
S 3" Wing Slope, Both F. (A) 653 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24
Wing Slope, F.F. 654 2 11'-8 35 | 654 2 11'-8 35 | 6s4 2 11'-8 35
6 4%" Wing Slope, F.F. 655 2 14'-8 44 | 6s5 2 11-4 34 | 655 2 8'-1 24
Interior Wall, Both F. 656 2 23'-7 71 | 6s6 2 20'-4 61 | 656 2 17'-1 51
Curtain, Vert. 5t1 26 6'-5 174 | 5t1 26 6'-5 174 | 5t1 26 6'-5 174
Curtain, Vert. Ends 5t2 4 6'-5 27 | 5t2 4 6'-5 27 | 5t2 4 6'-5 27
Bracket, Vert. 5ul 4 5'-4 22 | 5ul 4 5'-4 22 | 5ul 4 5'-4 22
] Reinf. Steel 4847 LB 4219 LB 3494 LB
gita”r?taittiii Parapet A 26 2.6 2.6
One Headwall | Concrete |Wingwalls 6.7 37.7 CY 4.9 32.1 CY 3.3 26.7 CY
Apron * 28.4 24.6 20.8

Note: Weight of bars over 40'-0" long
include an allowance of 2'-5" for lap.

Headwall Notes:

This headwall is based on a 3:1

1.

2. The sides of the apron are to be formed to ensure correct line and grade.

3. All apron reinforcing steel is to be supported by bar chairs at intervals of
not more than 3'-0" in either direction as outlined in the Standard

Specifications.

4. Clear distance from face of concrete to near reinforcing bar is to be 2"
unless otherwise noted or shown. Clearance to the bottom ends of

vertical bars shall be 3 inches.

5. Concrete quantities are estimated from back of parapet.

6. Horizontal tails of bars "b" & "s"
of parapet (into end of barrel).

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.

(A) - Indicates bar located at acute corner.
(O) - Indicates bar located at obtuse corner.
Refer to Sheet TWPWH 15-1-20 for acute and
obtuse corner locations.

slope normal to centerline of roadway.

estimated to extend 2'-5" beyond back
Longitudinal bars "4d1" and "6f1"

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

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.

7. Dimensions are in feet and inches unless otherwise noted.
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Bent Bar Details

Bill of Reinforcing for One

Headwall 15° Skew Span x Culvert Height

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 15-7-20 S1 - THIS SHEET ISSUED 07-2020.

25" ) 10" x 12 10" x 11' 10' x 10' 10' x 9' 10' x 8' 10' x 7'
Y BN Location Shape - -
1'-4" =X Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length
b. &l Mk Fence Anchor (Galv.) Sfa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
= D=3%") Ty - Wingwall, F.F.H. 5b1 2 41'-7 92 | 5b1 2 38'-6 80 | 5b1 2 35'-5 74 | 5b1 2 32'-4 67 | 5b1 2 29'-2 61 | 5b1 2 26'-1 54
36" .)D=3" 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5fa *% Refer to Wingwall, F.F.H. 5b2 | 22 Var. 9'-2 to 571 | 5b2 | 20 Var. 9'-2 to 482 | 5b2 | 18 Var. 9'-2 to 405 | 5b2 | 16 Var. 9'-2 to 334 | 5b2 | 14 Var. 9'-2 to 270 | 5b2 | 12 Var. 9'-2 to 212
table on Sheet 40'-2 37-1 34'-0 30-11 27'-9 24'-8
c4,c5,c6 TWPWH 15-3-20
Wingwall, B.F.H. 4b3 2 41'-9 59 | 4b3 2 38'-8 52 | 4b3 2 35'-6 47 | 4b3 2 32'-5 43 | 4b3 2 29'-3 39 | 4b3 2 26'-2 35
8%" ac7 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 20 Var. 12'-5 to 356 | 4b4 | 18 Var. 12'-5 to 299 | 4b4 | 16 Var. 12'-4 to 248 | 4b4 | 14 Var. 12'-4 to 203 | 4b4 | 12 Var. 12'-4 to 161 | 4b4 | 10 Var. 12'-4 to 124
1 s /‘f(L'K”/Z 404 373 341 310 2711 249
~ @ a) & 6'-7 6'-8 6'-8 6'-8 6'-9 6'-10
= a ~ x D=4%" Interior Wall, Both F.H. 5b5 | 21 Var. to 525 | 5b5 | 19 Var. to 443 | 5b5 | 17 Var. to 369 | 5b5 | 15 Var. to 301 | 5b5 | 13 Var. to 241 | 5b5 | 11 Var. to 186
41'-2 38'-1 35'-0 31'-10 28'-9 25'-7
K1 R 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
A5 Wingwall, F.F.V. 5cl | 76 Var. 2'-7 to 677 | 5c1 | 70 Var. 2'-7 to 587 | 4cl | 64 Var. 2'-7 to 324 | 4cl | 58 Var. 2'-7 to 274 | 4cl | 68 Var. 2'-7 to 299 | 4c1 | 60 Var. 2'-7 to 244
6pl 14'-6 13'-6 12'-7 11'-7 10'-7 9'-7
2 Each 2 Each 2 Each 2 Each
5.41%¢" 511" Wingwall, F.F.V. 5c2 36 Var. 9'-2 to 447 | 5c2 30 Var. 9'-2 to 357 | 4c2 24 Var. 9'-2 to 176 | 4c2 16 Var. 9'-2 to 110 c2 - -- - c2 - - -
14'-8 13'-8 12'-9 11'-5
Wingwall, F.F.V. (0) 5c3 2 15'-0 31 | 5¢3 2 14'-0 29 | 4c3 2 13'-0 17 | 4c3 2 12'-0 16 | 4c3 2 11'-0 15 | 4c3 2 10'-0 13
"o Wingwall, F.F.V. (A) 5c3 2 15'-0 31 | 5¢3 2 14'-0 29 | 4c3 2 13'-0 17 | 4c3 2 12'-0 16 | 4c3 2 11'-0 15 | 4c3 2 10'-0 13
ﬂo\‘\ 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
- Wingwall, B.F.V. 6c4 | 76 Var 6'-3to | 1394 | 5¢c4 | 70 Var. 6'-3 to 858 | 5¢4 | 64 Var. 6'-3 to 751 | 5¢4 | 58 Var. 6'-3 to 653 | 5¢4 | 52 Var. 6'-3 to 558 | 5c4 | 46 Var. 6'-3 to 470
L-(7-27) 18"-2 17'-3 16-3 154 14'-4 13-4
Wingwall, B.F.V. (0) 6c5 1 18'-6 28 | 5¢5 17'-6 18 | 5¢5 16'-6 17 | 5¢5 1 15'-6 16 | 5¢5 14'-6 15 | 5¢5 1 13'-6 14
21 Wingwall, B.F.V. (A) 6c5 2 18'-6 56 | 5c5 2 17'-6 37 | 5¢5 2 16'-6 34 | 5¢5 2 15'-6 32 | 5¢5 2 14'-6 30 | 5¢5 2 13'-6 28
Wingwall, B.F.V. 6c6 50 8'-6 638 | 5¢6 44 8'-6 390 | 5c6 38 8'-6 337 | 5¢6 30 8'-6 266 | 5c6 24 8'-6 213 | 5¢6 18 8'-6 160
. Interior Wall, Both F.V 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5
T D=2" 1-6 1-6 1'-6 1-6 1-6 1-6
g Interior Wall, Both F.V 4c8 | 75 Var. to 342 | 4c8 | 68 Var. to 286 | 4c8 | 62 Var. to 240 | 4c8 | 56 Var. to 200 | 4c8 | 50 Vvar. to 161 | 4c8 | 44 Var. to 127
g‘ 12'-2 11-1 10'-1 9'-2 8'-2 -
o Interior Wall, Both F.V 4c9 2 12'-6 17 | 4c9 2 11'-6 15 | 4c9 2 10'-6 14 | 4c9 2 9'-6 13 | 4c9 2 8'-6 11 | 4c9 2 7'-6 10
Apron, Longit., Bott. 4d1 22 41'-7 647 | 4d1 22 38'-5 565 | 4d1 22 35'-4 519 | 4d1 22 32'-3 474 | 4d1 22 29'-2 429 | 4d1 22 26'-0 382
110 5t1 Apron, Longit., Top 6f1 22 41'-7 1454 | 6f1 22 38'-5 1269 | 6f1 22 35'-4 1168 | 6f1 22 32'-3 1066 | 6f1 22 29'-2 964 | 6f1 22 26'-0 859
1% =12 o Parapet, Vertical 4i1 43 6'-7 189 | 4i1 43 6'-7 189 | 4i1 41 6'-7 180 | 4i1 41 6'-7 180 | 4i1 41 6'-7 180 | 4i1 41 6'-7 180
L;,l Parapet, Horiz. 7j1 4 23'-5 191 | 7j1 4 23'-5 191 | 71 4 22'-11 187 | 7j1 4 22'-11 187 | 7j1 4 22'-11 187 | 7j1 4 22'-8 185
5t1,5t2 5ul Apron, Trans., Top 5m1l 48 23'-2 1160 |5m1 44 232 1063 [5m1 40 22'-8 946 | 5m1 36 22'-8 851 | 5m1 32 22'-8 757 | 5m1 28 22'-5 655
Note: All dimensions are out to out 2'-6 2'-2 4'-3 3-11 36 30
D = pin diameter Apron, Trans., Top 5m2| 8 Var to 103 | 5m2| 8 Var. to 100 |5m2| 7 Var. to 92 |5m2| 7 var to 90 |[5m2| 7 Var. to 87 |5m2| 7 var. to 83
See table below for pin diameter "D" of ¢ bars 22'-1 21'-9 211 20'-8 20'-4 19'-9
Apron, Trans., Bott. 6m3 73 21'-3 2330 |5m3 67 20'-5 1427 | 6m3 31 20'-8 962 | 5m3 37 19'-11 769 |5m3 25 19'-11 519 |5m3 22 19'-8 451
¢ Bar Pin Diameter Curtain, Horiz. 6pl 6 23'-10 215 | 6pl 6 23'-10 215 | 6pl 6 23'-4 210 | 6pl 6 23'-4 210 | 6pl 6 23'-4 210 | 6pl 5 231 173
Wing Slope, Both F. 651 4 36'-8 220 | 6s1 4 33'-5 201 | 6s1 4 30'-2 181 | 6s1 4 26'-11 162 | 651 4 23'-8 142 | 6s1 4 20'-5 123
Bar Size D Wing Slope, Both F. (O) 652 2 7'-9 23 | 652 2 7'-9 23 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24
S 3 Wing Slope, Both F. (A) 653 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24
Wing Slope, F.F. 654 2 11'-8 35 | 654 2 11'-8 35 | 6s4 2 11'-8 35 | 6s4 2 11'-8 35 | 654 2 11'-8 35 | 6s4 2 11'-8 35
6 4%" Wing Slope, F.F. 655 2 34'-2 103 | 6s5 2 30'-11 93 | 6s5 2 27'-8 83 | 6s5 2 24'-5 73 | 655 2 21'-2 64 | 6s5 2 17'-11 54
Interior Wall, Both F. 656 2 43'-1 137 | 6s6 2 39'-9 119 | 6s6 2 36'-7 110 | 6s6 2 33'-4 100 | 6s6 2 30'-1 90 | 6s6 2 26'-10 81
Curtain, Vert. 5t1 22 7'-11 182 | 5t1 22 7'-8 176 | st1 22 7'-5 170 | 5t1 22 7'-2 164 | 5t1 22 6'-11 159 | st1 22 6'-8 153
Curtain, Vert. Ends 5t2 4 7'-11 33 | 52 4 7'-8 32 | 52 4 7'-5 31| 52 4 7'-2 30 | 5t2 4 6'-11 29 | 5t2 6'-8 28
Bracket, Vert. 5ul 4 6'-7 27 | 5u1 6'-4 26 | 5ul 4 6'-2 26 | s5ul 4 5'-11 25 | 5ul 5'-8 24 | 5ul 4 5'-6 23
] Reinf. Steel 12,348 LB 9721 LB 8029 LB 7019 LB 6024 LB 5214 LB
gsutalwtaittii(i Parapet A 25 25 2.4 24 2.4 23
One Headwall | Concrete |Wingwalls 31.0 78.1 CY 26.5 70.2 CY 18.6 57.7 CY 15.4 51.2 CY 12.4 44.8 CY 8.8 37.4 CY
Apron * 44.6 41.2 36.7 33.4 30.0 26.3
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 15-1-20 for acute and
obtuse corner locations.
Headwall Notes:
1. This headwall is based on a 3:1 slope normal to centerline of roadway.
2. The sides of the apron are to be formed to ensure correct line and grade. /"IOWADOT
3. All apron reinforcing steel is to be supported by bar chairs at intervals of - ‘
not more than 3'-0" in either direction as outlined in the Standard ;
Specmclatlons. . . . " o Standard Design - Twin Reinforced Concrete Box Culverts
4. Clear distance from face of concrete to near reinforcing bar is to be 2 w &
unless otherwise noted or shown. Clearance to the bottom ends of 2 w .
vertical bars shall be 3 inches. © a Parallel Wing Headwalls
5. Concrete quantities are estimated from back of parapet. E &
6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back ‘£ = July, 2020
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" w a : -
estimated to project into end section of barrel a minimum of 2'-5" beyond - E Quantity Tabulation TWPWH
back of parapet. The "length" column reflects total number of feet 0 & —N"
necessary to meet these requirements. P & 10'-0 Span 15-7-20
7. Dimensions are in feet and inches unless otherwise noted. - 15° Skew Sheet 1 of 2
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Bent Bar Details Bill of Reinforcing for One Headwall 15° Skew Span x Culvert Height
Y S 25 Location Shape 100 x 6 10°x 5' 100 x &
1'-4" =3 &? Bar No. Length WE. Bar No. Length Wt. Bar No. Length Wt.
D=33" Slm Mk Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
= D=3%" ) = A - Wingwall, F.F.H. 5b1 2 23'-0 48 | sb1 2 19'-10 41 | 5b1 2 16'-9 35
36" )D=3" 2 Each 2 Each 2 Each
5fa L‘—" *% Refer to Wingwall, F.F.H. 5b2 10 Var. 9'-2 to 160 | 5b2 8 Var. 9'-2 to 115 | 5b2 6 Var. 9'-2 to 77
table on Sheet 21'-7 18'-5 15'-4
€4,05,¢6 TWPWH 15-3-20 | T'\wingwall, B.F.H. 4b3 2 231 31 | 4b3 2 1911 27 | 4b3 2 16'-10 22
8%" ac7 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 8 Var. 12'-4 to 91 | 4b4 6 Var. 12'-4 to 62 | 4b4 4 Var. 12'-4 to 37
o - (L-K1)/2 21'-8 18'-6 15'-5
RO & /‘{ 6-11 7-1 7-4
= a - (f D=4)%" Interior Wall, Both F.H. 5b5 | 9 Var. to 138 | 5b5 | 7 Var. to 96 | 5b5| 5 Var. to 61
() D=6" 22'-6 19'-4 16'-2
20114 K1 R 2 Each 2 Each 2 Each
L—’l 1> Wingwall, F.F.V. 4cl | 52 Var. 2'-7 to 195 | 4cl | 34 Var. 2'-7 to 117 | 4cl | 26 Var. 2'-7 to 78
4i1 6p1 88 7'-9 6'-5
5'-41%¢" 511" Wingwall, F.F.V. c2 -- - -- c2 - -- - c2 - - -
_ Wingwall, F.F.V. (O) 4c3 2 9'-0 12 | 4c3 2 8'-0 11 | 4c3 2 7'-0 9
o “AD=4%" Wingwall, F.F.V. (A) 4¢3 2 9'-0 12 | 4c3 2 8'-0 11 | 4c3 2 7-0 9
"% 2 Each 2 Each 2 Each
— Wingwall, B.F.V. 5c4 | 40 Var. 6'-3 to 389 | 5¢4 | 34 Var. 6'-3 to 313 | 5¢4 | 26 Var. 6'-3 to 223
12'-5 11'-5 10'-2
654 Wingwall, B.F.V. (O) 5c¢5 1 12'-6 13 | 5¢5 11'-6 12 | 5¢5 1 10'-6 11
21on Wingwall, B.F.V. (A) 5¢5 2 12'-6 26 | 5¢5 2 11'-6 24 | 5¢5 2 10'-6 22
Wingwall, B.F.V. 5c6 12 8'-6 106 c6 - -- -- cb - -- --
. Interior Wall, Both F.V 4c7 2 3'-9 5 | 4c7 2 -9 5 | 4c7 2 3'-9 5
T D=21" 1'-6 1'-6 1'-5
3 Interior Wall, Both F.V 4c8 | 37 Var. to 94 | 4c8 | 31 Var. to 69 | 4c8 | 25 Var. to 47
g 6'-1 5'-2 4'-2
o Interior Wall, Both F.V 4c9 2 6'-6 9 | 4c9 2 5'-6 7 | 4c9 2 4'-6 6
Apron, Longit., Bott. 4d1 22 22'-11 337 | 4d1 22 19'-10 291 | 4d1 22 16'-8 245
11" | 5t1 Apron, Longit., Top 6f1 22 22'-11 757 | 6f1 22 19'-10 655 | 6f1 22 16'-8 551
113" 512 10 Parapet, Vertical 4i1 41 6'-7 180 4il 41 6'-7 180 4i1 41 6'-7 180
Parapet, Horiz. 7j1 4 22'-8 185 7j1 4 22'-8 185 7j1 4 22'-8 185
5t1,5t2 5ul Apron, Trans., Top 5m1l 24 22'-5 561 [5m1 19 22'-5 444 |5m1 15 22'-5 351
2'-7 2'-2 4'-7
Note: All dimensions are out to out Apron, Trans., Top 5m2| 7 Var to 80 |5m2| 8 var. to 100 |5m2| 7 Var. to 95
D = pin diameter 19-4 219 215
Apron, Trans., Bott. 4m3 19 18'-11 240 |4m3 16 18'-11 202 |4m3 13 18'-11 164
Curtain, Horiz. 6pl 5 23'-1 173 | 6pl 5 23'-1 173 | 6pl 5 23'-1 173
Wing Slope, Both F. 6s1 4 17'-1 103 6s1 4 13'-10 83 | 651 4 10'-7 64
Wing Slope, Both F. (O) 6s2 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24
Wing Slope, Both F. (A) 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24
Wing Slope, F.F. 6s4 2 11'-8 35 | 6s4 2 11'-8 35 | 6s4 2 11'-8 35
Wing Slope, F.F. 6s5 2 14'-8 44 | 6s5 2 11'-4 34 | 6s5 2 8'-1 24
Interior Wall, Both F. 6s6 2 23'-7 71 | 6s6 2 20'-4 61 | 6s6 2 17'-1 51
Curtain, Vert. 5t1 22 6'-5 147 5t1 22 6'-5 147 5t1 22 6'-5 147
Curtain, Vert. Ends 5t2 4 6'-5 27 | 5t2 4 6'-5 27 | 5t2 6'-5 27
Bracket, Vert. 5ul 4 5'-4 22 | 5ul 4 5'-4 22 | 5ul 4 5'-4 22
. Reinf. Steel 4345 LB 3603 LB 3010 LB
gita”r?taittiii Parapet A 23 23 23
One Headwall | Concrete [Wingwalls 6.7 32.0 CY 4.9 27.1 CY 33 22.5 CY
Apron * 23.0 19.9 16.9

Note: Weight of bars over 40'-0" long
include an allowance of 2'-5" for lap.

Headwall Notes:

1. This headwall is based on a 3:1 slope normal to centerline of roadway.

2. The sides of the apron are to be formed to ensure correct line and grade.

3. All apron reinforcing steel is to be supported by bar chairs at intervals of
not more than 3'-0" in either direction as outlined in the Standard

Specifications.

4. Clear distance from face of concrete to near reinforcing bar is to be 2"
Clearance to the bottom ends of

unless otherwise noted or shown.
vertical bars shall be 3 inches.

5. Concrete quantities are estimated from back of parapet.

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.

(A) - Indicates bar located at acute corner.
(O) - Indicates bar located at obtuse corner.
Refer to Sheet TWPWH 15-1-20 for acute and
obtuse corner locations.

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1"
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.

7. Dimensions are in feet and inches unless otherwise noted.
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Bill of Reinforcing for One Headwall 15° Skew Span x Culvert Height

Location Shape 8' x 10' 8 x 9 8' x 8 8 x 7' 8' x 6' 8 x 5' 8 x 4'
Bar No. Length Wt. Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. | Bar No. Length Wt.
Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
Wingwall, F.F.H. 5b1 2 35'-5 74 | 5b1 2 32'-4 67 | 5b1 2 29'-2 61 | 5b1 2 26'-1 54 | 5b1 2 23'-0 48 | 5b1 2 19'-10 41 | 5b1 2 16'-9 35
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.H. 5b2 | 18 Var. 9'-2 to 405 | 5b2 | 16 Var. 9'-2 to 334 | 5b2 | 14 Var. 9'-2 to 270 | 5b2 | 12 Var. 9'-2 to 212 | 5b2 | 10 Var. 9'-2 to 160 | 5b2 | 8 Var. 9'-2 to 115 | 5b2 | 6 Var. 9'-2 to 77
34'-0 30-11 27'-9 24'-8 21-7 18'-5 15'-4
Wingwall, B.F.H. 4b3 2 35'-6 47 | 4b3 2 32'-5 43 | 4b3 2 29'-3 39 | 4b3 2 26'-2 35 | 4b3 2 23'-1 31 | 4b3 2 19'-11 27 | 4b3 2 16'-10 22
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.H. 4b4 | 16 Var. 12'-4 to 248 | 4b4 | 14 Var. 12'-4 to 203 | 4b4 | 12 Var. 12'-4 to 161 | 4b4 | 10 Var. 12'-4 to 124 | 4b4 | 8 Var. 12'-4 to 91 | 4b4 | 6 Var. 12'-4 to 62 | 4b4 | 4 var. 12'-4 to 37
341 31-0 27'-11 24'-9 21'-8 18'-6 15'-5
6'-8 6'-8 6'-9 6'-10 6'-11 7'-1 7'-4
Interior Wall, Both F.H. 5b5 17 Var. to 369 | 5b5 | 15 Var. to 301 | 5b5 | 13 Var. to 241 | 5b5 | 11 Var. to 186 | 5b5 9 Var. to 138 | 5b5 7 Var. to 96 | 5b5 5 Var. to 61
35'-0 31'-10 28'-9 25'-7 22'-6 19'-4 16'-2
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.V. 4cl | 64 Var. 2'-5 to 317 | 4cl | 58 Var. 2'-5 to 268 | 4cl | 68 Var. 2'-5 to 291 | 4c1 | 60 Var. 2'-5 to 237 | 4cl | 52 Var. 2'-5 to 190 | 4cl | 34 Var. 2'-5 to 114 | 4cl | 26 Var. 2'-5 to 75
12'-5 11'-5 10'-5 9'-5 8'-6 7'-7 6'-3
2 Each 2 Each
Wingwall, F.F.V. 4c2 | 24 Var. 9'-0 to 173 | 4c2 | 16 Var. 9'-0 to 108 | c2 -- - = -- -- - c2 -- -- -] c2 - -- -- c2 -- -- -
12'-7 11'-3
Wingwall, F.F.V. (O) 4c3 2 12'-10 17 | 4c3 2 11'-10 16 | 4c3 2 10'-10 14 | 4c3 2 9'-10 13 | 4c3 2 8'-10 12 | 4c3 2 7'-10 10 | 4c3 2 6'-10 9
Wingwall, F.F.V. (A) 4c3 2 12'-10 17 | 4c3 2 11'-10 16 | 4c3 2 10'-10 14 | 4c3 2 9'-10 13 | 4c3 2 8'-10 12 | 4c3 2 7'-10 10 | 4c3 2 6'-10 9
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.V. 5c4 | 64 Var. 6'-1 to 740 | 5c4 | 58 Var 6'-1 to 643 | 5¢4 | 52 Var. 6'-1 to 549 | 5c4 | 46 Var. 6'-1 to 462 | 5c4 | 40 Var. 6'-1 to 382 | 5¢4 | 34 Var. 6'-1 to 307 | 5¢4 | 26 Var. 6'-1 to 218
16'-1 15'-2 14'-2 13'-2 12'-3 11'-3 10'-0
Wingwall, B.F.V. (0) 5c5 1 16'-4 17 | 5¢5 1 15'-4 16 | 5¢5 14'-4 15 | 5¢5 13-4 14 | 5¢5 12'-4 13 | 5¢5 11'-4 12 | 5¢5 10'-4 11
Wingwall, B.F.V. (A) 5c5 2 16'-4 34 | 5c5 2 15'-4 32 | 5¢5 2 14'-4 30 | 5¢5 2 13-4 28 | 5¢5 2 12'-4 26 | 5c5 2 11'-4 24 | 5¢5 2 10'-4 22
Wingwall, B.F.V. 5c6 38 8'-6 337 | 5¢6 30 8'-6 266 | 5¢6 24 8'-6 213 | 5¢6 18 8'-6 160 | 5c¢6 12 8'-6 106 | c6 - - - | c6 - - -
Interior Wall, Both F.V 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 -7 5 | 4c7 2 3'-7 5
1'-4 1-4 1-4 1-4 1-4 1-4 1'-3
Interior Wall, Both F.V 4c8 | 62 Var. to 233 | 4c8 | 56 Var. to 193 | 4c8 | 50 Var. to 156 | 4c8 | 44 Var. to 122 | 4c8 | 37 Var. to 90 | 4c8 | 31 Var. to 66 | 4c8 | 25 Var. to 44
9'-11 9'-0 8'-0 7'-0 5'-11 5'-0 4'-0
Interior Wall, Both F.V 4c9 2 10'-4 14 | 4c9 2 9'-4 12 | 4c9 2 8'- 11 | 4c9 2 7'-4 10 | 4c9 2 6'-4 8 | 4c9 2 5'-4 7 | 4c9 2 4'-4 6
Apron, Longit., Bott. 4d1 18 35'-4 425 | 4d1 18 32'-3 388 | 4d1 18 29'-2 351 | 4d1 18 26'-0 313 | 4d1 18 22'-11 276 | 4d1 18 19'-10 238 | 4d1 18 16'-8 200
Apron, Longit., Top 6f1 18 35'-4 955 | 6f1 18 32'-3 872 | 6f1 18 29'-2 789 | 6f1 18 26'-0 703 | 6f1 18 22'-11 620 | 6f1 18 19'-10 536 | 6f1 18 16'-8 451
Parapet, Vertical 4i1 33 6'-7 145 | 4i1 33 6'-7 145 | 4i1 33 6'-7 145 | 4i1 33 6'-7 145 | 4i1 33 6'-7 145 | 4i1 33 6'-7 145 | 4il 33 6'-7 145
Parapet, Horiz. 7j1 4 18'-9 153 | 7j1 4 18'-9 153 | 7j1 4 18'-9 153 | 7j1 4 18'-6 151 | 7j1 4 18'-6 151 | 7j1 4 18'-6 151 | 7j1 4 18'-6 151
Apron, Trans., Top 5m1 31 18'-8 604 | 5m1 28 18'-8 545 | 5m1 25 18'-8 487 | 5m1 21 18'-5 403 | 5m1 18 18'-5 346 | 5m1 15 18'-5 288 | 5m1 12 18'-5 231
4'-2 39 3.5 2'-10 2'-5 2'-1 55
o Apron, Trans., Top 5m2| 4 Var to 41 |5m2| 4 Var to 39 |5m2| 4 Var. to 38 |5m2| 5 Var to 54 | 5m2| 5 Var. to 51 |5m2| 5 Var. to 50 |5m2| 4 Var. to 46
S 15'-4 15'-0 14'-7 17'-9 17'-4 17'-0 16'-7
‘: Apron, Trans., Bott. 6m3 61 16'-7 1519 | 5m3 55 15'-9 903 | 5m3 33 15'-9 542 | 5m3 22 15'-6 356 |4m3 19 14'-9 187 | 4m3 16 14'-9 158 | 4m3 13 14'-9 128
o Curtain, Horiz. 6pl 6 19'-3 173 | 6p1l 6 19'-3 173 | 6p1 6 19'-3 173 | 6p1 5 19'-0 143 | 6pl 5 19'-0 143 | 6pl 5 19'-0 143 | 6p1 5 19'-0 143
| Wing Slope, Both F. 6s1 4 30'-2 181 | 6s1 4 26'-11 162 | 6s1 4 23'-8 142 | 6s1 4 20'-5 123 | 6s1 4 17'-1 103 | 6s1 4 13'-10 83 | 6s1 4 10'-7 64
5 Wing Slope, Both F. (O) 652 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24 | 6s2 2 7'-10 24
A Wing Slope, Both F. (A) 653 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24 | 6s3 2 8'-0 24
: Wing Slope, F.F. 654 2 11'-8 35 | 6s4 2 11'-8 35 | 654 2 11'-8 35 | 6s4 2 11'-8 35 | 6s4 2 11'-8 35 | 654 2 11'-8 35 | 654 2 11'-8 35
w Wing Slope, F.F. 655 2 27'-8 83 | 6s5 2 24'-5 73 | 6s5 2 21'-2 64 | 6s5 2 17'-11 54 | 6s5 2 14'-8 44 | 6s5 2 11'-4 34 | 6s5 2 8'-1 24
T Interior Wall, Both F. 656 2 36'-7 110 | 6s6 2 33'-4 100 | 6s6 2 30'-1 90 | 6s6 2 26'-10 81 | 6s6 2 23'-7 71 | 6s6 2 20'-4 61 | 6s6 2 17'-1 51
v Curtain, Vert. 5t1 18 7'-5 139 | 5t1 18 7'-2 135 | 5t1 18 6'-11 130 | 5t1 18 6'-8 125 | 5t1 18 6'-5 120 | 5t1 18 6'-5 120 | 5t1 18 6'-5 120
L_g Curtain, Vert. Ends 5t2 4 7'-5 31| 512 4 7'-2 30 | 5t2 4 6'-11 29 | 5t2 4 6'-8 28 | 5t2 4 6'-5 27 | 5t2 4 6'-5 27 | 5t2 4 6'-5 27
~ Bracket, Vert. 5ul 4 6'-1 25 | 5ul 4 5'-11 25 | 5ul 4 5'-8 24 | 5ul 4 5'-5 23 | 5ul 4 5'-3 22 | 5ul 4 5'-3 22 | 5ul 4 5'-3 22
' ] Reinf. Steel 7720 6355 LB 5316 LB 4466 LB 3707 LB 3041 LB 2523 LB
N Estimated Parapet A 2.1 2.1 2.1 2.0 2.0 2.0 2.0
o ouantiies | concrete [Wingwalls | _18.6 47.7 CY 15.4 42.1 cY 12.4 36.6 CY 8.8 30.2 oY 6.7 25.6 CY 4.9 21.7 Y 33 17.9 cY
s Apron * 27.0 24.6 22.1 19.4 16.9 14.8 12.6
T Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
E Bent Bar Details include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 15-1-20 for acute and
>—I e I 25 8Y% (LK1)2 obtuse corner locations.
z p=3%  §lm MAx o= 5 /y Headwall Notes:
ol i D=33%""\ /\:‘ v I = (=-1\4 ;.r ’\7/ D=4%" . . .
> 43" CEE Tpo3e N h 4 1. This headwall is based on a 3:1 slope normal to centerline Qf roadway.
e Sl 7, Refer to - e - K1 2. The sides of the apron are to be formed to ensure correct line and grade. QIOWADOT
g E) N | able on Sheet (D=6 AS 3. All apron reinforcing lsteell is tolbe supported by balr chairs at intervals of - ‘
2 ~ ' TWPWH 15-3-20 2111Y" 2ion not nr;ore than 3'-0" in either direction as outlined in the Standard ;
Specifications. = - - -
% . 4c’/ . 4i1 - 4. Clear distance from face of concrete to near reinforcing bar is to be 2" w % Standard Design - Twin Reinforced Concrete Box Culverts
2| 5 5-41Y" 51.11" B M p=2Y" unless otherwise noted or shown. Clearance to the bottom ends of L w .
B 5 vertical bars shall be 3 inches. S 8 Parallel Wing Headwalls
w I 5. Concrete quantities are estimated from back of parapet. 8 &
= ' M = = ' q 1 - p p o @
5] 5'-6'Y6 e = 6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back 2 % July, 2020
g R 3 o of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" E’ a tity Tabulati
@ - 11| 51 estimated to project into end section of barrel a minimum of 2'-5" beyond — g Quan | y abulation TWPWH
- 652,653 Ve back of parapet. The "length" column reflects total number of feet @ g 8'-0" Span
Il Note: All dimensions are out to out %" 512 necessary to meet these requirements. . < 5 15-8-20
- D = pin diameter 5t1,5t2 7. Dimensions are in feet and inches unless otherwise noted. 15° Skew
=
LL|
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Dimension Table

Plan View

otherwise noted.

ﬂ S x H| 12" x 12| 12" x 11'[ 12" x 10'| 12' x 9'| 12' x 8'| 12' x 7'| 12' x 6'| 12' x 5'| 12' x 4' | 10' x 12'| 10" x 11'| 10' x 10'| 10' x 9' | 10' x 8' | 10" x 7' | 10' x 6' | 10' x 5' | 10' x 4' |S x H
_L_ A 37'-0 34'-0 31-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 37'-0 34'-0 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 A
e c Bl Cl | 42-8% | 39'-3% | 35-9% 32'-4 | 28-10% | 25-4% |21'-11% | 18-5% | 15'-0% | 42'-8% | 39'-3% | 35-9% 32'-4 | 28'-10% | 25-4% |21-11% | 18-5% | 15-0% | CI
A - C2 | 42'-1% | 38'-8% | 35'-3% | 31'-10% | 28-4% |24'-11% | 21-6 18'-0% | 14'-6% | 42'-1% | 38-8% | 35'-3% | 31'-10% | 28'-4% |24'-11% | 21-6 18'-0% | 14'-6% C2
c3 3% 3% 2% 2% 2% 2% 2% 2% 2% 3% 3% 2% 2% 2% 2% 2% 2% 2% c3
12'-0 11'-0 10'-0 9'-0 8'-0 7'-0 6'-0 5'-0 4'-0 12'-0 11'-0 10'-0 9'-0 8'-0 7'-0 6'-0 5'-0 4'-0 H
. @ 25'-0 25'-0 24'-10 | 24-10 | 24-10 24'-9 24'-9 24'-9 24'-9 210 210 20'-10 | 20'-10 | 20'-10 20'-9 20'-9 20'-9 20'-9 K
2 K1 | 28'-10% | 28'-10% | 28'-8 28'-8 28'-8 28'-6% | 28'-6% | 28'-6% | 28'-6% | 24'-3% | 24'-3% | 24'-0% | 24'-0% | 24'-0% |23'-11% | 23'-11% | 23'-11% | 23'-11% | Kl
é 42'-8% | 39'-3% | 35-9% 32-4 | 28-10% | 25-4% |21'-11% | 18-5% | 15'-0% | 42'-8% | 39'-3% | 35-9% 324 | 28'-10% | 25-4% |21-11% | 18-5% | 15-0%
'/7F'°W””e =1 44'-5% | 40'-10% | 37-3% | 33-7% | 30-0% | 26'5% | 2210 | 19'-2% | 15-7% | 44'-5% | 40-10% | 37'-3% | 33-7% | 30-0% | 26'5% | 22-10 | 19'-2% | 15-7% R
- ! fzg R1 | 43-6% |39-11% | 36'5% | 32-10% | 29'-2% | 25-8% 22'-1 18'-5% | 14'-10% | 43'-6% |39-11% | 36'-5% |32-10% | 29'2% | 25-8% 22'-1 18'-5% | 14-10% | R1
L B '—i E S 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 12'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 S
Tl st |13-10% | 13-10% | 13-10% | 13-10% | 13-10% | 13-10% | 13-10% | 13-10% | 13'-10% | 11'6% | 11'6% | 11'6% | 116% | 11'6% | 11'6% | 11'6% | 11'6% | 11'6% | SI
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 1-1 1-1 1-1 T
u 1-0 1-0 10 10 10 9 9 9 9 1-0 1-0 10 10 10 9 9 9 9 u
\Y 1-0 1-0 10 10 10 9 9 9 9 1-0 1-0 10 10 10 9 9 9 9 \Y%
V1 1-1% 1-1% 11% 11% 11% 10% 10% 10% 10% 1-1% 1-1% 11% 11% 11% 10% 10% 10% 10% V1
. . w 5'-0 4'-9 4'-6 43 4'-0 39 3-6 36 3-6 5'-0 4'-9 4'-6 43 4'-0 3'9 3-6 36 36 w
Elevatlon Section A-A o| B 1-0 10 1-0 1-0 1-0 1-0 1'-0 9 9 1-0 1-0 1'-0 1-0 10 1-0 1'-0 9 1-0 B
é C 1-0 10 1-0 10 9 9 9 1-0 10 1'-0 1-0 1'-0 1-0 9 9 9 1 1-0 C
A 10" Parapet 2 D 6 6 1'-0 1'-0 1'-0 1'-0 1'-0 9 1'-0 6 6 6 6 1-0 1'-0 1'-0 1'-0 1-0 D
ol E 6 6 6 6 6 6 6 6 6 9 9 9 9 9 9 9 9 9 E
1'-3" Curtain Wall
Dimension Table
SxH|l 8x10| 8x9 | 8x8 | 8x7 | 8x6'| 8x5 | 8x4 [SxH
A 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 A
Cl | 35-9% 32-4 | 28'-10% | 25-4% |21-11% | 18-5% | 15-0% | C1
C2 | 35-3% | 31-10% | 28-4% |24-11% | 216 18'-0% | 14-6% | C2
C3 27% 27 2% 2% 2% 2% 2% C3
H 10'-0 9'-0 8'-0 7'-0 6'-0 5'-0 4'-0 H
" 16'-10 16'-10 16'-10 16'-9 16'-9 16'-9 16'-9
§ K1 | 19-5% | 19-5% | 19-5% | 19'-4% | 19-4% | 19-4% | 19-4% | K1
l«— Back Face é 35'-9% 32'-4 | 28'-10% | 25-4% |21-11% | 18-5% | 15'-0%
of Parapet a R 37'-3% | 33-7% | 30-0% | 26'-5% | 22'-10 19'-2% | 15-7% R
g Cuvert & j%’ R1 | 365% |32-10% | 29-2% | 25-8% | 22-1 | 18-5% |14-10% | R1
g] s 8'-0 8'-0 8'-0 8'-0 8'-0 8'-0 8'-0 S
Tl st | o2u | 92% | 92% | 92% | 92% | 92% | 92% | si
T 11 11 11 11 11 11 11 T
u 10 10 10 9 9 9 9 u
v 10 10 10 9 9 9 9 Y
- V1 11% 11% 11% 10% 10% 10% 10% V1
@ w 46 43 40 39 3-6 3-6 3-6 w
of B 1-0 1-0 1-0 1-0 1'-0 1-0 1-0 B
§ c 1-0 10 9 9 9 1-0 1-0 C
21 o 6 6 9 1-0 1'-0 1-0 1-0 D
z ; v s € 1'-0 1-0 9 1-0 1'-0 1'-0 1-0 E
@
: | (owADOT
Y
Q Standard Design - Twin Reinforced Concrete Box Culverts
Notes: g 5 Parallel Wing Headwalls
1. See Sheet TWRCB G2-20 for General Notes, ) S July, 2020
. B Specifications, and Design Stresses. . E “D’
- -5- w . .
\\ * o certam amensions tabtated oo L g | n\E Dimension Table TWPWH
Acute Corner 3. Dimensions are in feet and inches unless < 30° Skew 30-1-20
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Revised 08-2022: Changed chamfer at top of Interior Wall to 3/4" x 3/4" (was 4" x 4").

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 30-2-20 - THIS SHEET ISSUED 07-2020.
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Permissible Const. Jt.
Beveled 2" x 6" Keyway

5ul

1%" Clr.

2%" Clr.

47" Clr,
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Section thru Curtain Wall

J—Top of Parapet

) o [F =
4" x 4" Chamfer = S
at Top of /ﬂ_ - qj! « S0 ¥ -
Wingwall (Typ.) : i _H . N ®
J A  S—— :
Top of Opening / * \L X tfi ~
Permissible % . Top of Opening Alternate Permissible @ Culvert
Construction Joint oL Construction Joint
S Permissible
Construction Joint
Top of Wingwall Details
%" x %" Chamfer 4" x 4" Chamfer
= at Top of at Top of o
~ Interior Wall Wingwall (Typ.) — Permissible )
Construction Joint v
I 1 [\ ) ¥ A
— Ny v o \__I" s
Permissible }Tr 6" B + é
Construction JointJ lef{~ @ Culvert & ola
| Interior Wall H Y
U] S = Span LV S = Span U
| Curtain 1'-6"
651‘&; ! | \ | 651W;| Wall Bracket
S 66 A . . .
e 2 s i , Curtain Wall Detail - Plan View
s4 or 65— © : " ]—654 or 655 i
g b5 1 (Apron is not shown)
3 (Stagger) — ‘
b Il I b
B.F.H.— %E T | F.FH — b—b Notes
.F. ' B.F.H. N
c 4c8 | C .
B.F.V.——= FEV (Stagger) | FEV. N REV. 1. See Sheet TWRCB G2-20 for General Notes, Specifications,
o | and Design Stresses.
| 1 2. For dimension table see Sheet TWPWH 30-1-20.
3" (Typ) ; i . s
" " o \ Beveled : q
o [ s e 8 i (10WADOT
Il Yy~ mlw -\_\r% 6f1 6f1 /__\_Z_ (Typ.) Ground - j‘/sack of ﬁ
ey ‘ . : ’ Curtain Wall S - ; i
= + i - S A o ~ Qe Standard Design - Twin Reinforced Concrete Box Culverts
I : A * ! 6f1 N e N w
< w .
611 N { " | ME 3 Parallel Wing Headwalls
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Notes: =
) s . Q Standard Design - Twin Reinforced Concrete Box Culverts
1. Bar spacings and positions shown are similar for all w Z
sizes of headwalls in this standard. = w .
2. Not applicable for 4' thru 5' height headwalls. ‘: a Parallel Wlng Headwalls
3. Not applicable for 4' thru 8' height headwalls. S &
4. For headwall dimensions and bar spacing see Sheet ‘£ = July, 2020
TWPWH 30-1-20. g o
5. Apron m3 bars are to be centered on @ culvert. — u : :
6. B.F.V. (c5) and F.F.V. (c3) and interior wall both F.V. a 2 Wingwall Elevations TWPWH
(c9) bars are approximately 4" from the back of < & 30° Skew 30-3-20
parapet for all headwalls.
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10"

Back Face
Wingwall

Front Face
Wingwall

¢ Culvert &
Interior Wall

1'-10" m3 @ D Spacing

7] Parapet

+— Back Face
of Parapet

/Detail A

* See Note 2

> A - See Note 3

Plan View - Bottom Apron Reinforcing

(Curtain Wall Reinforcing not shown, See Sheet TWPWH 30-2-20)

Notes:

1. Bar spacings and positions shown are similar for all
sizes of headwalls in this standard.

2. Not applicable for 4' thru 5' height headwalls.

3. Not applicable for 4' thru 8' height headwalls.

4. For headwall dimensions and bar spacing see Sheet
TWPWH 30-1-20.

5. Apron m3 bars are to be centered on ¢ culvert.

6. B.F.V. (c5), F.F.V. (c3) and interior wall both F.V. (c9)

cl or c2—=

m3 ——

Interior Wall Faces —
4c8 —

cl or c2——=

c4 or c6
Back Face
Wingwall (Typ.)

Apron

Front Face
Wingwall (Typ.)

c4 or c6
4

t;Back Face

S of Parpet

@ Culvert &
Interior Wall

< Back Face
of Parapet

Eq. Spaced

e

Detail A

bars are approximately 4" from the back of parapet
for all headwalls.
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652 (Obtuse Corner)

Field trim top 7j1 bar
to maintain bar cover

below wingwall slope

Interior
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Wingwall (Typ.)

Back Face
Wingwall (Typ.)

6s3 (Acute Corner)

1'-0" Parapet

+— Back Face of
Parapet

¢ Culvert &
Interior Wall

Detai

I A

(Showing parapet bars only)

1. Bar spacings and positions shown are similar for all sizes of

headwalls in this standard.

2. For headwall dimensions and bar spacing see Sheet TWPWH 30-1-20.
3. Top transverse apron bars are referenced approximately 4" from the

back of the parapet for all headwalls.
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Bent Bar Details Bill of Reinforcing for One Headwall 30° Skew Span x Culvert Height
95" . 12' x 12 12" x 11 12' x 10' 12" x 9' 12' x 8' 12" x 7'
Y BN Location Shape - -
1'-4" =X Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
D g|m Mk % Fence Anchor (Galv.) 5fa 2 2'-10 6 | sfa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
" D=3%" '\") % v t‘ Wingwall, F.F.H. 5b1 2 46'-2 101 | 5b1 2 42'-9 94 | 5b1 2 39'-3 82 | 5b1 2 35'-10 75 | 5b1 2 32'-4 67 | 5b1 2 28'-11 60
36" .)D=3" 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5fa ** Refer to Wingwall, F.F.H. 5b2 | 22 Var. 10'-0 to 636 | 5b2 | 20 Var. 10'-0 to 539 | 5b2 18 Var. 10'-0 to 447 | 5b2 16 Var. 10'-0 to 369 | 5b2 14 Var. 10'-0 to 298 | 5b2 12 Var. 10'-0 to 234
c4,c5,c6 tTaVil)LeW%n 350h2e50 44'-7 41'-2 37'-8 34'-3 30'-9 27'-4
o Wingwall, B.F.H. 4b3 2 46'-6 65 | 4b3 2 43'-1 61 | 4b3 2 39'-6 53 | 4b3 2 36'-1 48 | 4b3 2 32'-7 44 | 4b3 2 29'-1 39
9%" ac7 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 20 Var. 13'-9 to 398 | 4b4 | 18 Var. 13'-9 to 335 | 4b4 16 Var. 13'-8 to 276 | 4b4 14 Var. 13'-8 to 225 | 4b4 12 Var. 13'-8 to 179 | 4b4 10 Var. 13'-7 to 137
% 5 /‘f("'m)/z 44'-11 41'-6 37'-11 34'-5 31'-0 27'-6
,\ ‘ﬁ‘ 2 S 7'-4 7'-5 7'-4 7'-5 7'-5 7'-6
= a ” x D=4%" Interior Wall, Both F.H. 5b5 | 21 Var. to 588 | 5b5 | 19 Var. to 496 | 5b5 | 17 Var. to 409 | 5b5| 15 Var. to 334 | 5b5 | 13 Var. to 266 | 5b5 | 11 Var. to 206
() D=6" 45'-8 42'-2 38'-9 35'-3 31'-9 28'-4
3y K1 R 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
20 Wingwall, F.F.V. 5cl | 86 Var. 2'-8 to 781 | 5¢1| 78 Var. 2'-8 to 664 | 4cl | 72 Var. 2'-8 to 371 | 4cl | 64 Var. 2'-8 to 305 | 4c1 | 76 Var. 2'-8 to 338 | 4c1 | 68 Var. 2'-8 to 284
4i1 6p1l 14'-9 13'-8 12'-9 11-7 10'-8 910
2 Each 2 Each 2 Each 2 Each
5.9%" 65" Wingwall, F.F.V. 5c2 | 40 Var. 9'-2 to 497 | 5c2 34 Var. 9'-2 to 406 | 4c2 26 Var. 9'-2 to 189 | 4c2 20 Var. 9'-2 to 140 c2 - -- - c2 - - -
14'-8 13'-9 12'-7 11'-9
Wingwall, F.F.V. (O) 5c3 2 15'-1 31 | 5¢3 2 14'-1 29 | 4c3 2 13'-1 17 | 4c3 2 12'-1 16 | 4c3 2 11'-1 15 | 4c3 2 10'-1 13
: Wingwall, F.F.V. (A) 5c3 2 15'-1 31 | 5¢3 2 14'-1 29 | 4c3 2 13'-1 17 | 4c3 2 12'-1 16 | 4c3 2 11'-1 15 | 4c3 2 10'-1 13
@ 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Do Wingwall, B.F.V. 6c4 | 86 Var. 6'-4 to 1604 | 5c4 | 78 Var. 6'-4 to 963 | 5¢4 | 72 Var. 6'-4 to 854 | 5c4 | 64 Var. 6'-4 to 723 | 5c4 | 58 Var. 6'-4 to 628 | 5¢4 | 50 Var. 6'-4 to 511
L-(7'-97) 18'-6 174 165 154 14'-5 13-3
Wingwall, B.F.V. (O) 6C5 1 18'-7 28 | 5¢5 1 17'-7 18 | 5¢5 1 16'-7 17 | 5¢5 1 15'-7 16 | 5¢5 1 14'-7 15 | 5¢5 1 13'-7 14
219m Wingwall, B.F.V. (A) 6C5 3 18'-7 84 | 5¢5 3 17'-7 55 | 5¢5 3 16'-7 52 | 5¢5 3 15'-7 49 | 5¢5 3 14'-7 46 | 5¢5 3 13'-7 43
Wingwall, B.F.V. 6c6 56 8'-6 715 | 5¢6 50 8'-6 443 | 5¢6 42 8'-6 372 | 5c6 36 8'-6 319 | 5¢6 28 8'-6 248 | 5c6 22 8'-6 195
. Interior Wall, Both F.V 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5
1 D=2L" 1-7 1-7 1-7 1-7 1-7 16
= Interior Wall, Both F.V 4c8 | 83 Var. to 383 | 4c8 | 76 Var. to 326 | 4c8 | 69 Var. to 273 | 4c8 | 62 Var. to 224 | 4c8 | 55 Var. to 179 | 4c8 | 48 Var. to 139
g‘ 12'-3 11'-3 10'-3 9'-3 8'-2 7'-2
o Interior Wall, Both F.V 4c9 2 12'-7 17 | 4c9 2 11'-7 15 | 4c9 2 10'-7 14 | 4c9 2 9'-7 13 | 4c9 2 8'-7 11 | 4c9 2 7'-7 10
Apron, Longit., Bott. 4d1 26 46'-1 842 | 4d1 26 42'-7 782 | 4d1 26 39'-2 680 | 4d1 26 35'-8 619 | 4d1 26 32'-3 560 | 4d1 26 28'-9 499
11" 5t1 Apron, Longit., Top 6f1 26 46'-1 1894 | 6f1 26 42'-7 1757 | 6f1 26 39'-2 1530 | 6f1 26 35'-8 1393 | 6f1 26 32'-3 1259 | 6f1 26 28'-9 1123
1-0%," 2 Parapet, Vertical 4il 51 7'-0 238 | 4il 51 7'-0 238 | 4i1 49 7'-0 229 | 4i1 49 7'-0 229 | 4i1 49 7'-0 229 | 4i1 49 7'-0 229
Parapet, Horiz. 7j1 4 30'-9 251 | 7j1 4 30'-9 251 | 7j1 4 30'-2 247 | 7j1 4 30'-2 247 | 7j1 4 30'-2 247 | 71 4 29'-11 245
5t1,5t2 Apron, Trans., Top 5ml 73 27'-2 2068 | 5m1 66 27'-2 1870 | 5m1 59 26'-8 1641 | 5m1 52 26'-8 1446 | 5m1 45 26'-8 1252 | 5m1 38 26'-5 1047
Note: All dimensions are out to out 2'-0 2'-1 2'-9 2'-0 2'-0 2'-0
D = pin diameter Apron, Trans., Top 5m2| 28 Var. to 400 | 5m2| 28 Var. to 403 |5m2| 27 Var. to 394 | 5m2| 28 Var. to 399 | 5m2| 28 Var. to 400 |5m2 | 28 Var. to 399
See table below for pin diameter "D" of ¢ bars 25'-5 25'-6 25'-3 25'-4 25'-5 25'-4
Apron, Trans., Bott. 5m3 73 27'-10 | 2119 |5m3 67 27'-10 1945 | 6m3 31 2711 1300 | 6m3 28 2711 1174 | 5m3 25 27'-2 708 |5m3 22 26'-11 618
¢ Bar Pin Diameter Curtain, Horiz. 6pl 6 31'-0 279 | 6pl 6 31'-0 279 | 6pl 6 30'-6 275 | 6pl 6 30'-6 275 | 6pl 6 30'-6 275 | 6pl 5 30'-2 227
Wing Slope, Both F. 651 4 40'-4 257 | 6s1 4 36'-9 221 | 6s1 4 33'-2 199 | 6s1 4 29'-6 177 | 6s1 4 25'-11 156 | 6s1 4 22'-4 134
Bar Size D Wing Slope, Both F. (O) 6s2 2 8'-3 25 | 6s2 2 8'-3 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25
5 3% Wing Slope, Both F. (A) 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26
Wing Slope, F.F. 6s4 2 12'-5 37 | 6s4 2 12'-5 37 | 6s4 2 12'-5 37 | 6s4 2 12'- 37 | 654 2 12'-5 37 | 654 2 12'-5 37
6 4%" Wing Slope, F.F. 6s5 2 37'-11 114 | 6s5 2 34'-3 103 | 6s5 2 30'-8 92 | 6s5 2 27'-1 81 | 6s5 2 23'-5 70 | 655 2 19'-10 60
Interior Wall, Both F. 656 2 47'-5 150 | 6s6 2 43'-10 139 | 6s6 2 40'-4 128 | 6s6 2 36'-9 110 | 6s6 2 33'-1 99 | 6s6 2 29'-7 89
Curtain, Vert. 5t1 29 7'-11 239 | 5t1 29 7'-8 232 | s5t1 29 7'-5 224 | 5t1 29 7'-2 217 | 5t1 29 6'-11 209 | 5t1 29 6'-8 202
Curtain, Vert. Ends 5t2 4 8'-1 34 | 5t2 4 7'-10 33 | 5t2 4 7'-7 32 | 5t2 4 7'-4 31 | 5t2 4 7'-1 30 | 5t2 4 6'-10 29
Bracket, Vert. 5ul 4 6'-7 27 | 5ul 4 6'-5 27 | 5ul 4 6'-2 26 | 5ul 4 5'-11 25 | 5ul 4 5'-9 24 | 5ul 4 5'-6 23
. Reinf. Steel 14,970 LB 12,852 LB 10,539 LB 9394 LB 7966 LB 6921 LB
gsutalwtaittii(i Parapet A 32 32 3.0 3.0 3.0 29
One Headwall | Concrete |Wingwalls 34.6 99.0 CY 29.6 89.3 CY 20.7 74.3 CY 17.1 66.0 CY 13.9 58.2 CY 9.8 48.9 CY
Apron * 61.2 56.5 50.6 45.9 41.3 36.2
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 30-1-20 for acute and

obtuse corner locations.

Headwall Notes:

1. This headwall is based on a 3:1 slope normal to centerline of roadway.
2. The sides of the apron are to be formed to ensure correct line and grade. QIOWADOT
3. All apron reinforcing steel is to be supported by bar chairs at intervals of ‘

not more than 3'-0" in either direction as outlined in the Standard

Specifications.

4. Clear distance from face of concrete to near reinforcing bar is to be 2"
unless otherwise noted or shown. Clearance to the bottom ends of
vertical bars shall be 3 inches.

5. Concrete quantities are estimated from back of parapet.

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back July, 2020
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" : -
estimated to project into end section of barrel a minimum of 2'-5" beyond Quantlty Tabulation TWPWH
back of parapet. The "length" column reflects total number of feet "
necessary to meet these requirements. 12 O Span 30-6-20
7. Dimensions are in feet and inches unless otherwise noted. 30° Skew Sheet 1 of 2
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Bent Bar Details

Bill of Reinforcing for One Headwall 30° Skew Span x Culvert Height

Y S 25 Location Shape 12 x 6 12/ x 5' 12 x &
1'-4" =3 &? Bar No. Length WE. Bar No. Length Wt. Bar No. Length Wt.
D . 3 " Mk Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
in D=3%") Yy '—: Wingwall, F.F.H. 5b1 2 25'-5 53 | 5b1 2 22'-0 46 | 5bl 2 18'-6 39
36" )D=3" 2 Each 2 Each 2 Each
5fa %% Refer to Wingwall, F.F.H. 5b2 10 Var. 10'-0 to 176 | 5b2 8 Var. 10'-0 to 127 | 5b2 6 Var. 10'-0 to 84
table on Sheet 23'-10 20'-5 16'-11
€4,05,¢6 TWPWH 30-3-20 | I'wingwall, B.F.H. 4b3 2 257 34 | 4b3 2 2212 30 | 4b3 2 188 25
9% ac7 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 8 Var. 13'-7 to 100 | 4b4 6 Var. 13'-7 to 68 | 4b4 4 Var. 13'-7 to 41
o - (L-K1)/2 24'-0 207 17'-1
sl T S /‘{ 7-7 79 8-1
= a ” (f D=4)%" Interior Wall, Both F.H. 5b5 | 9 Var. to 152 | 5b5 | 7 Var. to 106 | 5b5 | 5 Var. to 68
() D=6" 24'-10 21-4 17'-10
3l K1 R 2 Each 2 Each 2 Each
20 Wingwall, F.F.V. 4cl | 58 Var. 2'-8 to 221 | 4cl | 36 Var. 2'-8 to 123 | 4c1| 30 Var. 2'-8 to 94
6p1 8'-9 7'-7 6'-8
5.9%" 65" Wingwall, F.F.V. c2 -- - -- c2 - -- - c2 - - -
_ Wingwall, F.F.V. (O) 4c3 2 9'-1 12 | 4c3 2 8'-1 11 | 4c3 2 7'-1 9
_ 1) D=4%" Wingwall, F.F.V. (A) 4c3 2 9'-1 12 | 4c3 2 8'-1 11 | 4c3 2 7'-1 9
® 2 Each 2 Each 2 Each
- Wingwall, B.F.V. 5c4 | 44 Var. 6'-4 to 430 | 5c4 | 48 Var. 6'-4 to 442 | 5¢4 | 40 Var. 6'-4 to 351
12'-5 11'-4 10'-6
654 Wingwall, B.F.V. (O) 5c¢5 12'-7 13 | 5¢5 1 11'-7 12 | 5¢5 1 10'-7 11
20 Wingwall, B.F.V. (A) 5c5 3 12'-7 39 | 5¢5 3 11'-7 36 | 5¢5 3 10'-7 33
Wingwall, B.F.V. 5c6 14 8'-6 124 c6 -- -- -- cb -- -- --
. Interior Wall, Both F.V 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5
T D=21" 1'-6 1'-6 1'-6
3 Interior Wall, Both F.V 4c8 | 42 Var. to 110 | 4c8 | 35 Var. to 80 | 4c8 | 28 Var. to 54
g 6'-4 5'-4 4'-3
o Interior Wall, Both F.V 4c9 2 6'-7 9 | 4c9 2 5'-7 7 | 4c9 2 4'-7 6
Apron, Longit., Bott. 4d1 26 25'-4 440 | 4d1 26 21'-10 379 | 4d1 26 18'-4 318
11" 5t1 Apron, Longit., Top 6f1 26 25'-4 989 | 6f1 26 21'-10 853 | 6f1 26 18'-4 716
1-0%" 52 Parapet, Vertical 4i1 49 7'-0 229 4i1 49 7'-0 229 4i1 49 7'-0 229
Parapet, Horiz. 7j1 4 29'-11 245 7j1 4 29'-11 245 7j1 4 29'-11 245
5t1,5t2 5ul Apron, Trans., Top 5m1l 31 26'-5 854 |5m1 24 26'-5 661 [5m1 17 26'-5 468
Note: All dimensions are out to out 2'-0 2'-1 2'-2
D = pin diameter Apron, Trans., Top 5m2| 28 Var. to 400 |5m2| 28 Var. to 403 |5m2| 28 Var. to 404
See table below for pin diameter "D" of c bars 255 25'-6 25'6
Apron, Trans., Bott. 4m3 19 26'-1 331 |4m3 21 26'-1 366 |4m3 13 26'-1 227
. . Curtain, Horiz. 6pl 5 30'-2 227 | 6pl 5 30'-2 227 | 6pl 5 30'-2 227
c Bar Pin Diameter
Wing Slope, Both F. 6s1 4 18'-8 112 6s1 4 15'-1 91 | 6s1 4 11'-6 69
Bar Size D Wing Slope, Both F. (O) 652 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25
5 3% Wing Slope, Both F. (A) 653 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26
Wing Slope, F.F. 6s4 2 12'-5 37 | 6s4 2 12'-5 37 | 6s4 2 12'-5 37
6 4%" Wing Slope, F.F. 655 2 16'-3 49 | 6s5 2 12'-8 38 | 655 2 9'-0 27
Interior Wall, Both F. 6s6 2 25'-11 78 | 6s6 2 22'-4 67 | 6s6 2 18'-9 56
Curtain, Vert. 5t1 29 6'-5 194 5t1 29 6'-5 194 5t1 29 6'-5 194
Curtain, Vert. Ends 5t2 4 6'-7 27 | 5t2 4 6'-7 27 | 5t2 6'-7 27
Bracket, Vert. 5ul 4 5'-4 22 | 5ul 4 5'-4 22 | 5ul 4 5'-4 22
. Reinf. Steel 5781 LB 5000 LB 4152 LB
gita”r?taittiii Parapet A 2.9 29 2.9
One Headwall | Concrete |Wingwalls 7.5 42.0 CY 5.4 35.7 CY 3.7 29.8 CY
Apron * 31.6 27.4 23.2

Note: Weight of bars over 40'-0" long
include an allowance of 2'-5" for lap.

Headwall Notes:

1. This headwall is based on a 3:1 slope normal to centerline of roadway.

2. The sides of the apron are to be formed to ensure correct line and grade.

3. All apron reinforcing steel is to be supported by bar chairs at intervals of
not more than 3'-0" in either direction as outlined in the Standard

Specifications.

4. Clear distance from face of concrete to near reinforcing bar is to be 2"
Clearance to the bottom ends of

unless otherwise noted or shown.
vertical bars shall be 3 inches.

5. Concrete quantities are estimated from back of parapet.

6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1"
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.

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

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.

(A) - Indicates bar located at acute corner.
(O) - Indicates bar located at obtuse corner.
Refer to Sheet TWPWH 30-1-20 for acute and
obtuse corner locations.

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

July, 2020
Quantity Tabulation TWPWH
12'-0" Span 30-6-20
30° Skew Sheet 2 of 2
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Bent Bar Details Bill of Reinforcing for One Headwall 30° Skew Span x Culvert Height
95" . 10' x 12 10' x 11’ 10' x 10' 10" x 9' 10' x 8' 10" x 7'
Y BN Location Shape - -
1'-4" =X Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
D g|m Mk % Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
= D=3%" () Oy - Wingwall, F.F.H. 5b1 2 46'-2 101 | 5b1 2 42'-9 94 | 5b1 2 39'-3 82 | 5bl 2 35'-10 75 | 5b1 2 32'-4 67 | 5bl 2 28'-11 60
36" .)D=3" 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5fa %% Refer to Wingwall, F.F.H. 5b2 | 22 Var. 10'-0 to 636 | 5b2 | 20 Var. 10'-0 to 539 | 5b2 | 18 Var. 10'-0 to 447 | 5b2 | 16 Var. 10'-0 to 369 | 5b2 | 14 Var. 10'-0 to 298 | 5b2 | 12 Var. 10'-0 to 234
c4,c5,c6 tTaVil)LeW%n 350h2e50 44'-7 41'-2 37'-8 34'-3 30'-9 27'-4
-3 Wingwall, B.F.H. 4b3 2 46'-6 65 | 4b3 2 43'-1 61 | 4b3 2 39'-6 53 | 4b3 2 36'-1 48 | 4b3 2 32'-7 44 | 4b3 2 29'-1 39
9%" ac7 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 20 Var. 13'-9 to 398 | 4b4 | 18 Var. 13'-9 to 335 | 4b4 | 16 Var. 13'-8 to 276 | 4b4 | 14 Var. 13'-8 to 225 | 4b4 | 12 Var. 13'-8 to 179 | 4b4 | 10 Var. 13'-7 to 137
% 5 /‘f("'m)/z 44'-11 41'-6 37'-11 34'-5 31'-0 27'-6
~ h 2 S 7'-4 7'-5 7'-4 7'-5 7'-5 7'-6
= a ” x D=4%" Interior Wall, Both F.H. 5b5 | 21 Var. to 588 | 5b5 | 19 Var. to 496 | 5b5 | 17 Var. to 409 | 5b5| 15 Var. to 334 | 5b5 | 13 Var. to 266 | 5b5 | 11 Var. to 206
() D=6" 45'-8 42'-2 38'-9 35'-3 31'-9 28'-4
3y K1 R 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
20 Wingwall, F.F.V. 5cl | 86 Var. 2'-7 to 774 | 5c1 | 78 Var. 2'-7 to 658 | 4cl1 | 72 Var. 2'-7 to 367 | 4cl | 64 Var. 2'-7 to 301 | 4cl| 76 Var. 2'-7 to 334 | 4cl | 68 Var. 2'-7 to 280
4i1 6p1l 14'-8 13'-7 12'-8 11'-6 10'-7 9'-9
2 Each 2 Each 2 Each 2 Each
5.9%" 65" Wingwall, F.F.V. 5c2 | 40 Var. 9'-1 to 494 | 5c2 34 Var. 9'-1 to 403 | 4c2 26 Var. 9'-1 to 187 | 4c2 20 Var. 9'-1 to 139 c2 - -- - c2 - - -
14'-7 13'-8 12'-6 11'-8
Wingwall, F.F.V. (O) 5c3 2 15'-0 31 | 5¢3 2 14'-0 29 | 4c3 2 13'-0 17 | 4c3 2 12'-0 16 | 4c3 2 11'-0 15 | 4c3 2 10'-0 13
: Wingwall, F.F.V. (A) 5c3 2 15'-0 31 | 5¢3 2 14'-0 29 | 4c3 2 13'-0 17 | 4c3 2 12'-0 16 | 4c3 2 11'-0 15 | 4c3 2 10'-0 13
@ 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
o Wingwall, B.F.V. 6c4 | 86 Var. 6'-3 to 1593 | 5¢c4 | 78 Var. 6'-3 to 956 | 5¢4 | 72 Var. 6'-3 to 848 | 5¢4 | 64 Var. 6'-3 to 718 | 5¢c4 | 58 Var. 6'-3 to 623 | 5¢4 | 50 Var. 6'-3 to 506
L-(7-9") 18'5 17'-3 16'-4 15'-3 14'-4 132
Wingwall, B.F.V. (O) 6C5 1 18'-6 28 | 5¢5 1 17'-6 18 | 5¢5 1 16'-6 17 | 5¢5 1 15'-6 16 | 5¢5 1 14'-6 15 | 5¢5 1 13'-6 14
219m Wingwall, B.F.V. (A) 6C5 3 18'-6 83 | 5¢5 3 17'-6 55 | 5¢5 3 16'-6 52 | 5¢5 3 15'-6 48 | 5¢5 3 14'-6 45 | 5¢5 3 13'-6 42
Wingwall, B.F.V. 6c6 56 8'-6 715 | 5¢6 50 8'-6 443 | 5¢6 42 8'-6 372 | 5¢6 36 8'-6 319 | 5¢6 28 8'-6 248 | 5¢6 22 8'-6 195
. Interior Wall, Both F.V 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5
T D=2" 1-6 1-6 1'-6 1-6 1-6 1-5
= Interior Wall, Both F.V 4c8 | 83 Var. to 379 | 4c8 | 76 Var. to 322 | 4c8 | 69 Var. to 269 | 4c8 | 62 Var. to 221 | 4c8 | 55 Var. to 176 | 4c8 | 48 Var. to 136
g‘ 12'-2 11'-2 10'-2 9'-2 8'-1 -
- Interior Wall, Both F.V 4c9 2 12'-6 17 | 4c9 2 11'-6 15 | 4c9 2 10'-6 14 | 4c9 2 9'-6 13 | 4c9 2 8'-6 11 | 4c9 2 7'-6 10
Apron, Longit., Bott. 4d1 22 46'-1 713 | 4d1 22 42'-7 661 | 4d1 22 39'-2 576 | 4d1 22 35'-8 524 | 4d1 22 32'-3 474 | 4d1 22 28'-9 423
11" 5t1 Apron, Longit., Top 6f1 22 46'-1 1603 | 6f1 22 42'-7 1487 | 6f1 22 39'-2 1294 | 6f1 22 35'-8 1179 | 6f1 22 32'-3 1066 | 6f1 22 28'-9 950
1-0%," 2 Parapet, Vertical 4i1 43 7'-0 201 | 4i1 43 7'-0 201 | 4i1 41 7'-0 192 | 4i1 41 7'-0 192 | 4i1 41 7'-0 192 | 4i1 41 7'-0 192
Parapet, Horiz. 7j1 4 26'-2 214 | 7j1 4 26'-2 214 | 7j1 4 25'-7 209 | 7j1 4 25'-7 209 | 7j1 4 25'-7 209 | 7j1 4 25'-3 206
5t1,5t2 Apron, Trans., Top 5ml 50 23'-2 1208 | 5m1 46 23'-2 1111 | 5m1 41 22'-8 969 | 5m1 36 22'-8 851 | 5m1 32 22'-8 757 | 5m1 27 22'-5 631
Note: All dimensions are out to out 2'-2 2'-8 2'-11 2'-2 2'-7 30
D = pin diameter Apron, Trans., Top 5m2| 16 Var. to 199 | 5m2| 15 Var. to 184 | 5m2| 15 Var. to 188 | 5m2| 16 Var. to 198 | 5m2| 15 Var. to 183 | 5m2 | 15 Var. to 189
See table below for pin diameter "D" of c bars 21-8 20'-11 21-1 217 20'-10 21'-2
Apron, Trans., Bott. 6m3 73 2311 2622 | 6m3 67 23'-11 2407 | 6m3 61 23'-5 2145 | 6m3 55 23'-5 1934 | 5m3 25 227 589 |5m3 22 22'-3 511
¢ Bar Pin Diameter Curtain, Horiz. 6pl 6 26'-5 238 | 6p1 6 26'-5 238 | 6p1l 6 25'-10 233 | 6pl 6 25'-10 233 | 6pl 6 25'-10 233 | 6pl 5 25'-7 192
Wing Slope, Both F. 651 4 40'-4 257 | 6s1 4 36'-9 221 | 6s1 4 33-2 199 | 6s1 4 29'-6 177 | 6s1 4 2511 156 | 6s1 4 22'-4 134
Bar Size D Wing Slope, Both F. (O) 652 2 8'-3 25 | 6s2 2 8'-3 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25
S 3% Wing Slope, Both F. (A) 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 653 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26
Wing Slope, F.F. 654 2 12'-5 37 | 6s4 2 12'-5 37 | 654 2 12'-5 37 | 6s4 2 12'-5 37 | 6s4 2 12'-5 37 | 6s4 2 12'-5 37
6 4%" Wing Slope, F.F. 6s5 2 37'-11 114 | 6s5 2 34'-3 103 | 6s5 2 30'-8 92 | 6s5 2 27'-1 81 | 6s5 2 23'-5 70 | 655 2 19'-10 60
Interior Wall, Both F. 656 2 47'-5 150 | 6s6 2 43'-10 139 | 6s6 2 40'-4 128 | 6s6 2 36'-9 110 | 6s6 2 33'-1 99 | 6s6 2 29'-7 89
Curtain, Vert. 5t1 25 7'-11 206 | 5t1 25 7'-8 200 | 5t1 25 7'-5 193 | 5t1 25 7'-2 187 | 5t1 25 6'-11 180 | 5t1 24 6'-8 167
Curtain, Vert. Ends 5t2 4 8'-1 34 | 5t2 4 7'-10 33 | 5t2 4 7'-7 32 | 5t2 4 7'-4 31 | 5t2 4 7'-1 30 | 5t2 4 6'-10 29
Bracket, Vert. 5ul 4 6'-7 27 | 5ul 4 6'-4 26 | 5ul 4 6'-2 26 | 5ul 4 5'-11 25 | 5ul 4 5'-8 24 | 5ul 4 5'-6 23
] Reinf. Steel 13,818 LB 11,777 LB 10,002 LB 8888 LB 6697 LB 5780 LB
gsutalwtaittii(i Parapet A 28 2.8 2.6 2.6 26 25
One Headwall | Concrete |Wingwalls 34.6 87.1 CY 29.6 78.3 CY 20.7 64.2 CY 17.1 56.9 CY 13.9 49.9 CY 9.8 41.6 CY
Apron * 49.7 45.9 40.9 37.2 33.4 29.3
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 30-1-20 for acute and

obtuse corner locations.

Headwall Notes:

1. This headwall is based on a 3:1 slope normal to centerline of roadway.
2. The sides of the apron are to be formed to ensure correct line and grade. QIOWADOT
3. All apron reinforcing steel is to be supported by bar chairs at intervals of ‘

not more than 3'-0" in either direction as outlined in the Standard

Specifications.

4. Clear distance from face of concrete to near reinforcing bar is to be 2"
unless otherwise noted or shown. Clearance to the bottom ends of
vertical bars shall be 3 inches.

5. Concrete quantities are estimated from back of parapet.

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back July, 2020
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" : -
estimated to project into end section of barrel a minimum of 2'-5" beyond Quantlty Tabulation TWPWH
back of parapet. The "length" column reflects total number of feet "
necessary to meet these requirements. 10 O Span 30-7-20
7. Dimensions are in feet and inches unless otherwise noted. 30° Skew Sheet 1 of 2
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Bent Bar Details Bill of Reinforcing for One Headwall 30° Skew Span x Culvert Height
A~ 25 Location Shape 107 x & 10°x 5' 107 x &
1'-4" 2o Bar No. Length WE. Bar No. Length Wt. Bar No. Length Wt.
D=33" 3 " Mk Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
= D=3%") SN A - Wingwall, F.F.H. 5b1 2 25'-5 53 | 5b1 2 22'-0 46 | 5b1 2 18'-6 39
36" )D=3" 2 Each 2 Each 2 Each
5fa M %% Refer to Wingwall, F.F.H. 5b2 | 10 Var. | 10'-0 to 176 | 5b2 | 8 Var. 10'-0 to 127 | 5b2 | 6 Var. 10'-0 to 84
table on Sheet 23'-10 20'-5 16'-11
€4,05,¢6 TWPWH 30-3-20 | I'wingwall, B.F.H. 4b3 2 257 34 | 4b3 2 2212 30 | 4b3 2 188 25
9% ac7 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 8 Var. 13-7 to 100 | 4b4 | 6 Var. 13'-7 to 68 | 4b4 | 4 var. 13'-7 to 41
o : (L-K1)/2 24'-0 20'-7 17'-1
~ W j 5 /‘{ 7-7 7'-9 8'-1
= a ” (f D=4)%" Interior Wall, Both F.H. 5b5 | 9 Var. to 152 | 5b5 | 7 Var. to 106 | 5b5 | 5 Var. to 68
() D=6" 24'-10 21-4 17'-10
3l K1 R 2 Each 2 Each 2 Each
20 Wingwall, F.F.V. 4cl | 58 Var. 2'-7 to 218 | 4cl | 36 Var. 2'-7 to 121 | 4c1 | 30 Var. 2'-7 to 92
6p1 8'-8 7'-6 6'-7
5.9%" 65" Wingwall, F.F.V. c2 -- - -- c2 - -- - c2 - - -
~ Wingwall, F.F.V. (O) 4c3 2 9'-0 12 | 4c3 2 8'-0 11 | 4c3 2 7'-0 9
) (AD=4%" Wingwall, F.F.V. (A) 4c3 2 9'-0 12 | 4c3 2 8'-0 11 | 4c3 2 7'-0 9
@ 2 Each 2 Each 2 Each
- Wingwall, B.F.V. 5c4 | 44 Var. 6'-3 to 426 | 5c4 | 48 Var. 6'-3 to 438 | 5¢4 | 30 Var. 6'-3 to 259
12'-4 11'-3 10'-4
654 Wingwall, B.F.V. (0) 5c5 1 12'-6 13 | 5¢5 1 11'-6 12 | 5¢5 1 10'-6 11
21 Wingwall, B.F.V. (A) 5c5 3 12'-6 39 | 5¢5 3 11'-6 36 | 5¢5 3 10'-6 33
Wingwall, B.F.V. 5c6 14 8'-6 124 c6 -- -- -- cb -- -- --
. Interior Wall, Both F.V 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5
T D=2" 1-5 1-5 1-5
3 Interior Wall, Both F.V 4c8 | 42 Var. to 108 | 4c8 | 35 Var. to 78 | 4c8 | 28 Var. to 52
g 6'-3 5'-3 4'-2
o Interior Wall, Both F.V 4c9 2 6'-6 9 | 4c9 2 5'-6 7 | 4c9 2 4'-6 6
Apron, Longit., Bott. 4d1 22 25'-4 372 | 4d1 22 21'-10 321 | 4d1 22 18'-4 269
17 5t1 Apron, Longit., Top 6f1 22 25'-4 837 | 6f1 22 21'-10 721 | 6f1 22 18'-4 606
1-0%," 52 o Parapet, Vertical 4i1 41 7'-0 192 | 4i1 41 7'-0 192 | 4i1 41 7'-0 192
Parapet, Horiz. 7j1 4 25'-3 206 7j1 4 25'-3 206 7j1 4 25'-3 206
5t1,5t2 5ul Apron, Trans., Top 5m1l 23 22'-5 538 |5m1 18 22'-5 421 |5m1 13 22'-5 304
2'-2 2'-8 3-2
Note: All dimensions are out to out Apron, Trans., Top 5m2| 15 Var. to 176 |5m2| 15 var. to 184 |sm2| 15 var. to 192
D = pin diameter 204 2011 214
Apron, Trans., Bott. 4m3 19 21'-6 273 [4m3 16 21'-6 230 [4m3 13 21'-6 187
Curtain, Horiz. 6pl 5 25'-7 192 | 6p1l 5 25'-7 192 | 6p1l 5 25'-7 192
Wing Slope, Both F. 651 4 18'-8 112 | 6s1 4 15'-1 91 | 651 4 11'-6 69
Wing Slope, Both F. (O) 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25
Wing Slope, Both F. (A) 653 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26
Wing Slope, F.F. 654 2 12'-5 37 | 6s4 2 12'-5 37 | 6s4 2 12'-5 37
Wing Slope, F.F. 655 2 16'-3 49 | 6s5 2 12'-8 38 | 6s5 2 9'-0 27
Interior Wall, Both F. 656 2 25'-11 78 | 6s6 2 22'-4 67 | 656 2 18'-9 56
Curtain, Vert. 5t1 24 6'-5 161 | 5t1 24 6'-5 161 | s5t1 24 6'-5 161
Curtain, Vert. Ends 5t2 4 6'-7 27 | 5t2 4 6'-7 27 | 5t2 6'-7 27
Bracket, Vert. 5ul 4 5'-4 22 | 5u1 4 5'-4 22 | 5ul 4 5'-4 22
] Reinf. Steel 4810 LB 4063 LB 3337 LB
gitalwtaittiii Parapet A 2.5 2.5 2.5
One Headwall | Concrete |Wingwalls 7.5 35.6 CY 5.4 30.1 CY 3.7 25.0 CY
Apron * 25.6 22.2 18.8
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 30-1-20 for acute and

Headwall Notes:

1. This headwall is based on a 3:1 slope normal to centerline of roadway.

2. The sides of the apron are to be formed to ensure correct line and grade.

3. All apron reinforcing steel is to be supported by bar chairs at intervals of
not more than 3'-0" in either direction as outlined in the Standard

Specifications.

4. Clear distance from face of concrete to near reinforcing bar is to be 2"
Clearance to the bottom ends of

unless otherwise noted or shown.
vertical bars shall be 3 inches.

5. Concrete quantities are estimated from back of parapet.

6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1"
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.

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

obtuse corner locations.

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

July, 2020
Quantity Tabulation TWPWH
10'-0" Span 30-7-20
30° Skew Sheet 2 of 2
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Bill of Reinforcing for One Headwall 30° Skew Span x Culvert Height
) 8' x 10' 8' x 9 8' x 8 8 x 7' 8' x 6' 8' x 5' 8' x 4'
Location Shape
Bar No. Length Wt. Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. | Bar No. Length Wt.
Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
Wingwall, F.F.H. 5b1 2 39'-3 82 | 5b1 2 35'-10 75 | 5b1 2 32'-4 67 | 5b1 2 28'-11 60 | 5b1 2 25'-5 53 | 5b1 2 22'-0 46 | 5b1 2 18'-6 39
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.H. 5b2 | 18 Var. 10'-0 to 447 | 5b2 | 16 Var. 10'-0 to 369 | 5b2 | 14 Var. 10'-0 to 298 | 5b2 | 12 Var. 10'-0 to 234 | 5b2 | 10 Var. 10'-0 to 176 | 5b2 | 8 Var. 10'-0 to 127 | 5b2 | 6 Var. 10'-0 to 84
37'-8 34'-3 30'-9 27'-4 23'-10 20'-5 16'-11
Wingwall, B.F.H. 4b3 2 39'-6 53 | 4b3 2 36'-1 48 | 4b3 2 32'-7 44 | 4b3 2 29'-1 39 | 4b3 2 25'-7 34 | 4b3 2 22'-2 30 | 4b3 2 18'-8 25
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.H. 4b4 | 16 Var. 13'-8 to 276 | 4b4 | 14 Var. 13'-8 to 225 | 4b4 | 12 Var. 13'-8 to 179 | 4b4 | 10 Var. 13'-7 to 137 | 4b4 | 8 Var. 13-7 to 100 | 4b4 | 6 Var. 13'-7 to 68 | 4b4 | 4 Var. 13'-7 to 41
37'-11 34'-5 31'-0 27'-6 24'-0 20'-7 17'-1
7'-4 7'-5 7'-5 7'-6 7'-7 7'-9 8'-1
Interior Wall, Both F.H. 5b5 17 Var. to 409 | 5b5 15 Var. to 334 | 5b5 13 Var. to 266 | 5b5 11 Var. to 206 | 5b5 9 Var. to 152 | 5b5 7 Var. to 106 | 5b5 5 Var. to 68
38'-9 35'-3 31'-9 28'-4 24'-10 21'-4 17'-10
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.V. 4cl | 72 Var. 2'-5 to 359 | 4c1 | 64 Var. 2'-5 to 294 | 4cl | 76 Var. 2'-5 to 326 | 4cl | 68 Var. 2'-5 to 273 | 4cl | 58 Var. 2'-5 to 211 | 4cl | 36 Var. 2'-5 to 117 | 4cl1 | 30 Var. 2'-5 to 89
12'-6 11-4 10'-5 9'-7 8'-6 7'-4 6'-5
2 Each 2 Each
Wingwall, F.F.V. 4c2 | 26 Var. 8'-11 to 185 | 4c2 | 20 Var. 8'-11 to 136 | c2 -- - = -- -- -- c2 -- -- -] c2 - -- -- c2 -- -- --
12'-4 11-6
Wingwall, F.F.V. (0) 4c3 2 12'-10 17 | 4c3 2 11'-10 16 | 4c3 2 10'-10 14 | 4c3 2 9'-10 13 | 4c3 2 8'-10 12 | 4c3 2 7'-10 10 | 4c3 2 6'-10 9
Wingwall, F.F.V. (A) 4c3 2 12'-10 17 | 4c3 2 11'-10 16 | 4c3 2 10'-10 14 | 4c3 2 9'-10 13 | 4c3 2 8'-10 12 | 4c3 2 7'-10 10 | 4c3 2 6'-10 9
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.V. 6c4 | 72 Var. 6'-1 to 1203 | 5¢4 | 64 Var. 6'-1 to 706 | 5c4 | 58 Var. 6'-1 to 613 | 5¢4 | 50 Var. 6'-1 to 498 | 5¢c4 | 44 Var. 6'-1 to 419 | 5¢4 | 36 Var. 6'-1 to 321 | 5¢4 | 30 Var. 6'-1 to 254
16'-2 15'-1 14'-2 13'-0 12'-2 11'-0 10'-2
Wingwall, B.F.V. (0) 6c5 1 16'-4 25 | 5¢5 1 15'-4 16 | 5¢5 1 14'-4 15 | 5¢5 1 13-4 14 | 5¢5 1 12'-4 13 | 5¢5 1 11'-4 12 | 5¢5 1 10'-4 11
Wingwall, B.F.V. (A) 6c5 3 16'-4 74 | 5¢5 3 15'-4 48 | 5¢5 3 14'-4 45 | 5¢5 3 13-4 42 | 5¢5 3 12'-4 39 | 5¢5 3 11'-4 35 | 5¢5 3 10'-4 32
Wingwall, B.F.V. 6c6 42 8'-6 536 | 5c6 36 8'-6 319 | 5¢6 28 8'-6 248 | 5c6 22 8'-6 195 | 5¢6 14 8'-6 124 | c6 -- -- - | c6 -- -- --
Interior Wall, Both F.V 4c7 2 3'-7 5 | 4c7 2 3'-7 5| 4c7 2 3'-7 5 | 4c7 2 3'-7 5| 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5
1'-4 1-4 1'-4 1-3 1-3 1-3 1'-3
Interior Wall, Both F.V 4c8 | 69 Var. to 261 | 4c8 | 62 Var. to 214 | 4c8 | 55 Var. to 170 | 4c8 | 48 Var. to 131 | 4c8 | 42 Var. to 103 | 4c8 | 35 Var. to 74 | 4c8 | 28 Var. to 49
10'-0 9'-0 7'-11 11 6'-1 5'-1 4'-0
Interior Wall, Both F.V 4c9 2 10'-4 14 | 4c9 2 9'-4 12 | 4c9 2 8'-4 11 | 409 2 7'-4 10 | 4c9 2 6'-4 8 | 4c9 2 5'-4 7 | 4c9 2 4'-4 6
Apron, Longit., Bott. 4d1 18 39'-2 471 | 4d1 18 35'-8 429 | 4d1 18 32'-3 388 | 4d1 18 28'-9 346 | 4d1 18 25'-4 305 | 4d1 18 21'-10 263 | 4d1 18 18'-4 220
Apron, Longit., Top 6f1 18 39'-2 1059 | 6f1 18 35'-8 964 | 6f1 18 32'-3 872 | 6f1 18 28'-9 777 | 6f1 18 25'-4 685 | 6f1 18 21'-10 590 | 6f1 18 18'-4 496
Parapet, Vertical 4i1 33 7'-0 154 | 4il 33 7'-0 154 | 4i1 33 7'-0 154 | 4i1 33 7'-0 154 | 4il 33 7'-0 154 | 4il 33 7'-0 154 | 4i1 33 7'-0 154
Parapet, Horiz. 7j1 4 20'-11 171 | 7j1 4 20'-11 171 | 7j1 4 20'-11 171 | 7j1 4 20'-8 169 | 7j1 4 20'-8 169 | 7j1 4 20'-8 169 | 7j1 4 20'-8 169
Apron, Trans., Top 5m1 32 18'-8 623 | 5m1 29 18'-8 565 | 5m1 33 18'-8 642 |5m1 22 18'-5 423 | 5m1 18 18'-5 346 | 5m1 15 18'-5 288 | 5m1 11 18'-5 211
3-1 2'-4 3-3 2'-4 3-3 2'-5 34
o Apron, Trans., Top 5m2| 9 Var. to 94 |5m2| 9 Var. to 87 | 5m2| 12 Var. to 130 |5m2| 9 Var. to 87 | 5m2| 9 Var. to 95 |5m2| 9 Var. to 88 |5m2| 9 Var. to 96
S 16'-11 16'-2 17'-6 16'-2 17'-1 16'-3 17'-2
‘: Apron, Trans., Bott. 6m3 61 18'-9 1718 | 5m3 55 18'-0 1033 | 5m3 33 18'-0 620 | 5m3 22 17'-8 405 |4m3 19 16'-11 215 |4m3 16 16'-11 181 | 4m3 13 16'-11 147
o Curtain, Horiz. 6pl 6 21'-3 192 | 6p1 6 21'-3 192 | 6pl 6 21'-3 192 | 6pl 5 21'-0 158 | 6pl 5 21'-0 158 | 6p1l 5 21'-0 158 | 6pl 5 21'-0 158
| Wing Slope, Both F. 6s1 4 33'-2 199 | 6s1 4 29'-6 177 | 6s1 4 25'-11 156 | 6s1 4 22'-4 134 | 6s1 4 18'-8 112 | 651 4 15'-1 91 | 6s1 4 11'-6 69
5 Wing Slope, Both F. (O) 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 6s2 2 8'-4 25 | 652 2 8'-4 25 | 6s2 2 8'-4 25
A Wing Slope, Both F. (A) 653 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26 | 6s3 2 8'-9 26
: Wing Slope, F.F. 654 2 12'-5 37 | 6s4 2 12'-5 37 | 6s4 2 12'-5 37 | 654 2 12'-5 37 | 6s4 2 12'-5 37 | 6s4 2 12'-5 37 | 654 2 12'-5 37
w Wing Slope, F.F. 655 2 30'-8 92 | 6s5 2 27'-1 81 | 6s5 2 23'-5 70 | 6s5 2 19'-10 60 | 6s5 2 16'-3 49 | 6s5 2 12'-8 38 | 6s5 2 9'-0 27
T Interior Wall, Both F. 6s6 2 40'-4 128 | 656 2 36'-9 110 | 6s6 2 331 99 | 656 2 29'-7 89 | 656 2 25'-11 78 | 6s6 2 22'-4 67 | 6s6 2 18'-9 56
v Curtain, Vert. 5t1 20 7'-5 155 | 5t1 20 7'-2 149 | 5t1 20 6'-11 144 | 5t1 20 6'-8 139 | 5t1 20 6'-5 134 | 5t1 20 6'-5 134 | 5t1 20 6'-5 134
L_g c Bar Pin Diameter Curtain, Vert. Ends 5t2 4 7'-7 32 | 5t2 4 7'-4 31 | 5t2 4 7'-1 30 | 5t2 4 6'-10 29 | 5t2 4 6'-7 27 | 5t2 4 6'-7 27 | 5t2 4 6'-7 27
~ Bracket, Vert. 5ul 4 6'-1 25 | 5ul 4 5'-11 25 | 5ul 4 5'-8 24 | 5ul 4 5'-5 23 | 5ul 4 5'-3 22 | 5ul 5'-3 22 | 5ul 4 5'-3 22
' ; D Reinf. Steel 9170 LB 7095 LB 6101 LB 4957 LB 4104 LB 3332 LB 2801 LB
~ Bar Size Estimated
N s S Ouantities Parapet A 2.3 2.3 2.3 2.2 2.2 2.2 2.2
o0 One Headwall | Concrete |Wingwalls 20.7 53.1 CY 17.1 46.8 CY 13.9 40.9 CY 9.8 33.6 CY 7.5 28.6 CY 5.4 24.1 CY 3.7 19.9 CY
Q 6 4%" Apron = 30.1 27.4 24.7 21.6 18.9 16.5 14.0
T Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
E Bent Bar Details include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 30-1-20 for acute and
~ . 9Y" (L-K1)/2 obtuse corner locations.
| 1-4" 515 [+ B
zl - b 5o o S/ o veay Headwall Notes:
a “ D=3%" ' ’ ()b=3" & B s K1 1. This headwall is based on a 3:1 slope normal to centerline of roadway.
= M %% Refer to - e . 2. The sides of the apron are to be formed to ensure correct line and grade. ﬂ
: S SRy Cos s |3 e e spron e e (I10WADOT
o . apron reinforcing steel is to be supported by bar chairs at intervals of -
2 c4,c5,c6 TWPWH 30-3-20 33" 2'2m not more than 3'-0" in either direction as outlined in the Standard ;
8 4c7 Specmclatlons. . . . " o Standard Design - Twin Reinforced Concrete Box Culverts
Z 5.9%¢" g5 o 4. Clear dlstancel from face of concrete to near reinforcing bar is to be 2 w &
16
= D=2%" unless otherwise noted or shown. Clearance to the bottom ends of = w .
5 : 5 vertical bars shall be 3 inches. o 8 Parallel Wing Headwalls
% . (A Dp=4Y" g 5. Conlcrete quaﬁtities are estimated frqm back of parapet. o &
O @ o 6. H:rlzontaltt(alli of bdarsf bb &I)"s" Lestlrjgaggd ltobexterzlciHZ‘—S” dbe;g%nd back ‘£ = July, 2020
0 L(7'-9" - of parapet (into end of barrel). Longitudinal bars " " and "6f1" W : :
E 652,653 : ) 11" 51 ' estimated to project inEo end “section of barrel a minimum of 2'-5" beyond ; g Quaﬂtlty Tabulatlon TWPWH
_T—_' Note: All dimensions are out to out 654 109" so o back of parapet. The Iength‘ column reflects total number of feet @ € 8!_0!! Spaﬂ
z D = pin diameter necessary to meet these requirements. . < 5 30-8-20
= See table above for pin diameter "D" of c bars 5t1,5t2 5ul 7. Dimensions are in feet and inches unless otherwise noted. 30° Skew
2
LL|
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A 1'-0" Parapet

1'-3" Curtain Wall

1'-0"
] Y _l
N -
]
<
+
T
r«— Back Face T
@ Culvert & of Parapet
Interior Wall y
A1
o ® Flowline
- \\/Obtuse Corner E\“ ! f -1
N i ;rn K - - N
: —— 5 L 4 I
z
y <
Elevation Section A-A
4
-
v p4
Y
A
| (owADOT
Acute Corner A}
=z
] Standard Design - Twin Reinforced Concrete Box Culverts
L [}
. = w .
Plan View s 2 Parallel Wing Headwalls
: S &
Notes: > z July, 2020
1. See Sheet TWRCB G2-20 for General Notes, E “D’
Specifications, and Design Stresses. o . .
2. See Sheets TWPWH 45-2-20 for dimensions table. E § Dimension Table TWPWH
3. Dimensions are in feet and inches unless > & )
otherwise noted. - 45° Skew 45-1-20
7/29/2022 10:31:36 AM bkloss pw:\\NTPwintl.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards Development V8i\Culverts\EnglishLRFDSignedTwinCulverts.dgn  TWPWH 45-1-20 11x17_pdf.pltcfg




ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 45-2-20 - THIS SHEET ISSUED 07-2020.

1. See Sheet TWRCB G2-20 for General Notes,
Specifications, and Design Stresses.

2. See Sheets TWPWH 45-1-20 and Sheets TWPWH 45-3-20
thru 45-6-20 for location of certain dimensions tabulated.

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

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

July, 2020

Dimension Table

S x H| 12 x 12| 12" x 11'[ 12" x 10'| 12" x 9' | 12" x 8'| 12' x 7'| 12" x 6' | 12' x 5' | 12" x 4' | 10' x 12'| 10" x 11'| 10' x 10'| 10" x 9' | 10" x 8' | 10' x 7' | 10' x 6' | 10' x 5' | 10' x 4' |[S x H
A 37'-0 34'-0 31-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 37'-0 34'-0 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 A
Cl | 52-3% 48'-1 43'-10% | 39'-7% | 35-4% | 31-1% |26'-10% | 22'-7% | 18-4% | 52'-3% 48'-1 | 43'-10% | 39'-7% | 35-4% | 31'-13% | 26'-10% | 22'-7% | 18-4% C1
C2 | 51-3% 47'-1 43'-0% | 38'-9% | 34-6% | 30-4% | 26'-1% |21-10% | 17-7% | 51-3% 47'-1 43-0% | 38-9% | 34'-6% | 30-4% | 26-1% |21-10% | 17-7% | C2
c3 6 6 5 5 5 4y 4y 4%y 4y 6 6 5 5 5 4y 4y a4y 4y C3
12'-0 11'-0 10'-0 9'-0 8'-0 7'-0 6'-0 5'-0 4'-0 12'-0 11'-0 10'-0 9'-0 8'-0 7'-0 6'-0 5'-0 4'-0 H
" 25'-0 25'-0 24'-10 | 24-10 | 24-10 24'-9 24'-9 24'-9 24'-9 210 210 20'-10 | 20'-10 | 20'-10 20'-9 20'-9 20'-9 20'-9 K
é K1 | 35-4Y% | 35-4% | 35-1% | 35-1% | 35'-1% 35'-0 35'-0 35-0 35'-0 29'-8% | 29-8% | 29'-5% | 29'-5% | 29'-5% | 29-4Y% | 29-4Y | 29-4Y% | 29-4% | K1

é 52'-3% 481 | 43-10% | 39-7% | 35-4Y% | 31'-1% | 26'-10% | 22"-7% | 18-4% | 52'-3% 48-1 | 43-10% | 39-7% | 35-4% | 31-1% |26-10% | 22'-7% | 18-4%
o R 53'-9% | 49'-4% | 45'-0% | 40'-8% | 36'-3% |31-11% | 27-7% 23-3 | 18-10% | 53-9% | 49-4% | 45'-0% | 40'-8% | 36'-3% |31-11% | 27-7% 23-3 | 18-10% | R
§ R1 | 52-5% | 48-1% |43-11% | 39-7 35-2% | 30-11% | 26'-7% | 22'2% | 17-10% | 52'-5% | 48-1% |43-11% | 397 35-2% | 30-11% | 26'-7% | 22'-2% | 17-10% | R1
§ S 120 12'-0 120 12'-0 12'-0 12'-0 12'-0 120 12'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 10'-0 S
T s1 | 16-11% | 16-11% | 16-11% | 16-11% | 16-11% | 16-11% | 16-11% | 16-11% | 16'-11% | 14-1% | 14-1% | 14-1% | 14-1% | 14-1% | 14-1% | 14-1% | 14-1% | 14-1% | s1
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 1-1 1-1 1-1 T
u 1-0 1-0 10 10 10 9 9 9 9 1-0 1-0 10 10 10 9 9 9 9 u
v 1-0 10 10 10 10 9 9 9 9 1-0 1-0 10 10 10 9 9 9 9 \Y%
V1 1-5 1-5 1-2% 1-2% 1-2% 1-0% 1'-0% 1-0% 1-0% 1-5 1-5 1-2% 1-2% 1-2% 1'-0% 1'-0% 1'-0% 1-0% V1
w 5'-0 4'-9 4'-6 43 4'-0 39 3-6 36 3-6 5'-0 4'-9 4'-6 43 4'-0 3'9 3-6 36 36 w
o| B 1-0 10 1-0 1-0 1-0 1-0 1'-0 9 9 1-0 1-0 1'-0 1-0 10 1-0 1'-0 9 9 B
é C 1-0 10 1-0 10 9 9 9 1-0 10 1'-0 1-0 1'-0 1-0 9 9 9 ‘. - C
21 b 6 6 1-0 1-0 1'-0 1-0 1'-0 1-0 1-0 6 6 6 1'-0 1-0 1'-0 1'-0 -0 -0 D
2| E 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 E

Dimension Table

SxHl 8x10| 8x9 | 8x8 | 8x7 | 8x6'| 8x5 | 8x4 [SxH
A 31'-0 28'-0 25'-0 22'-0 19'-0 16'-0 13'-0 A
Cl | 43-10% | 39-7% | 35-4% | 31-1% | 26-10% | 22'-7% | 18-4% | Cl
C2 | 43-0% | 38-9% | 34-6% | 30-4% | 26-1% |21-10% | 17-7% | C2
C3 5 5 5 4% 4% a4y 4% c3
H 10'-0 9'-0 8'-0 7'-0 6'-0 5'-0 4'-0 H

" 16'-10 | 16'-10 16'-10 16'-9 16'-9 16'-9 16'-9
§ K1 | 23-9% | 23-9% | 23'-9% | 23-8% | 23-8% | 23-8% | 23-8% | K1

é 43'-10% | 39-7% | 35-4% | 31'-1% | 26'-10% | 22'-7% | 18-4%
o R 45'-0% | 40-8% | 36'-3% |31-11% | 27-7% 23'-3 18'-10% R
§ R1 |43-11% | 397 35'-2% | 30-11% | 26-7% | 22'-2% | 17'-10% | R1
E S 8'-0 8'-0 8'-0 8'-0 8'-0 8'-0 8'-0 S
T os1 | 13y | 113% | 113% | 11-3% | 113% | 11-3% | 11-3% | s1
T 11 11 11 11 11 11 11 T
u 10 10 10 9 9 9 9 u
v 10 10 10 9 9 9 9 Y
V1 1-2% 1-2% 1-2% 1'-0% 1-0% 1-0% 1-0% V1
w 46 4'-3 4'-0 39 3-6 36 36 w
of B 1-0 1-0 1-0 1-0 1'-0 9 9 B
§ c 1-0 10 9 9 9 0 0 C
21 o 6 6 10 1-0 1'-0 E - D
sl E 6 6 6 6 6 9 9 E

(I0WADOT
Standard Design - Twin Reinforced Concrete Box Culverts
Notes: Parallel Wing Headwalls

Dimension Table
45° Skew

TWPWH
45-2-20
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Revised 08-2022: Changed chamfer at top of Interior Wall to 3/4" x 3/4" (was 4" x 4").
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3%" Clr.

A
\ 4

-

6pl @ Eq. Spaces

Permissible Const. Jt.
Beveled 2" x 6" Keyway

5ul

Section thru Parapet

J—Top of Parapet

1%" Clr.

1-3" 1-6"

2%" Clr.

47" Clr,

Section thru Curtain Wall

J—Top of Parapet

4" x 4" Chamfer
at Top of
Wingwall (Typ.)

y

S
<

NS

M’h,

26"

Top of Openingj
Construction Joint—/ h

Permissible

H Eow B

N
E 4

(//-u’._

Top of Opening

Alternate Permissible
Construction Joint

Permissible
Construction Joint

3w

J
< . - ) < ‘A‘ 7/1
—
2 ega |
Existing =
Ground < Ak
. |l&— Back of
Curtain Wall
Class 20 Excav.
Pay Limit.
Curtain Wall

Class 20 Excavation

5t1

25" ClIr.

NS N N v
Top of Wingwall Details § ¢ Cuvert
%" x %" Chamfer 4" x 4" Chamfer 6pl
c at Top of at Top of o
2 Interior Wall Wingwall (Typ.) —/ Permissible ) )
Construction Joint
I 1 [\ ) ¥ .
a4 N7 am\Ifs
Permissibl T e
ermissible N
Construction Joint—|[ =i~ € Culvert & &
| Interior Wall o 0.,
. NS Y
‘ oo Y
Ul S = Span |V S = Span u 70 4 e
! =% X NE
6s1 | | | | 651 — I ) 3
— ) ‘ <<;>(7. a 5 g
) ‘ v
£ 656 — |
6s4 or 6s5 — i< '
5 ' —— 654 or 6s5 ; A
g 5b5 ‘ Curtain 1'-6
3 (Stagger) — ‘ Wall Bracket
b [ I b
B.F.H.— D>—b T | F.FH — —b . . .
. F.FH st } . BFH. Curtain Wall Detail - Plan View
BFV.—» ° «—cC (Stagger)—ﬁ» FFV.—» = <-+—cC (Apron is not shown)
|
|
3" (Typ.) | - |
oy I | e (dI0WADOT
= |
y m1 ! 6f1 6f1 \_/ (Typ.) &
" _ ‘\_/_"—"'747 Vil y
= + : ! i \-|¥ ~ 2 Standard Design - Twin Reinforced Concrete Box Culverts
: A * | 6f1 o w o
< w .
611 N { " ME 3 Parallel Wing Headwalls
ad1 m3 O 4d1 4d1 B =
= S|= @
Front Face = e ; I . o2 > July, 2020
of Wingwall m . Face Interior Walls «g;o\?vtianavs:” NoteS <—E> E ;
1-0"] 4dl & 6f1 @ 1'-0" Spacing | 1'-0" 10" 4dl & 6f1 @ 1'-0" Spacing | 1'-0" 1. See Sheet TWRCB G2-20 for General Notes, Specifications, 5 3 Cross Section Details TWPWH
and Design Stresses. w &
. . . . 5. = o -
Typical Cross Section - thru Headwall 2. For dimension table see Sheet TWPWH 45-2-20. 5 45° Skew 45-3-20
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C1

Culvert | C3 | c2 _|.C3
Height Slope - N
] 652 or 653 [ al " [ [
\&, 5 4 5.88 o
] “y 5 5.47 Ny 4 o
. ] 'y : ) 1 ™
< 5fa Galv. Steel L b 5 6 523 ﬁ
+ Fence Anchor 654 4" N 7' 5.06 o
T \ ™ 5b2 - , A
® 8 4.93 = o3
651 cl—»—> c3 g 9 4.85 - B t 5b5 w|l T
X =Re)l
+ / S mw 10° 4.78 T 48— 4c9 & g
5 Y 5b1 A 11 5b5 0|0
Flow Line ¥ 5 ‘ B ® F < }ﬁ 12' F ﬂ‘ )
W Py 4 -——<——cCcl—»»> )
—l i N S e T 2 Y
Y < ©
= =
2
2-4c7 (One «— Back Face
A - See Note 3 on Each Face) of Parapet
4 - Front Face
N : - A of Parapet
6> < ¢l @ C Spacing > :@V Transition for
28'-0" A c2 @ C Spacing A ﬁﬂ — 4c8 Bars @ 6" Staggered Floor Thickness
Typical View - Front Face Wingwall Reinforci Fowtne = pegin 47 x
ypical View - Front Face Wingwall Reinforcing Begin 4" x &'
of 6" Radius . ) .
Typical View - Interior Wall
< P »|
)
652 or 653 &
=\ ' .
M
Y
A
=
2|
<
®
Y
y
|
y °
- <+et<te——C6X ?3
* - See Note 2
6" | | c4 @ B Spacing L
19'-0" % | 6 @ B Spacing *
> >
Typical View - Back Face Wingwall Reinforcing S
i ‘ I u uu‘ kn n I
Notes: E
) s . Q Standard Design - Twin Reinforced Concrete Box Culverts
1. Bar spacings and positions shown are similar for all w Z
sizes of headwalls in this standard. = w .
2. Not applicable for 4' thru 5' height headwalls. ‘: a Parallel Wlng Headwalls
3. Not applicable for 4' thru 8' height headwalls. S &
4. For headwall dimensions and bar spacing see Sheet ‘£ = July, 2020
TWPWH 45-2-20. g o
5. Apron m3 bars are to be centered on @ culvert. — u : :
6. B.F.V. (c5) and F.F.V. (c3) and interior wall both F.V. a 2 Wingwall Elevations TWPWH
(c9) bars are approximately 4" from the back of < & 45° Skew 45-4-20
parapet for all headwalls.
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1-10" |

o A L 1'-0"
\‘ i Parapet
Front Face
<5,
\' 4 c4 Ol/q
7
?\\ N cl
}\\\ \4 Ve
! \\\ Back Face ®
: \\\ Wingwall O\S‘
E \§ Apron '0‘90/.)
: Front Face X
: Wingwall
)
]
)

+— Back Face
of Parapet

Notes:

1.

PWN

Bar spacings and positions shown are similar for all
sizes of headwalls in this standard.

Not applicable for 4' thru 5' height headwalls.

Not applicable for 4' thru 8' height headwalls.

For headwall dimensions and bar spacing see Sheet
TWPWH 45-2-20.

Apron m3 bars are to be centered on @ culvert.
B.F.V. (c5), F.F.V. (c3) and interior wall both F.V. (c9)
bars are approximately 4" from the back of parapet
for all headwalls.

Interior Wall
Faces

cl or c2

c4 or c6

\—’
N7
4
7
’
’
’
’

¢ Culvert &
Interior Wall

/Detail A

m3 @ D Spacing

* - See Note 2
A - See Note 3

Plan View - Bottom Apron Reinforcing
(Curtain Wall Reinforcing not shown, See Sheet TWPWH 45-2-20)

cl or c2—=]

mB\

4c8 —

Interior Wall Faces —

cl or CZN
c4 or c6 —<

Back Face
Wingwall (Typ.)
Apron

c5 -

Eqg. Spaced

e

«—— Back Face

of Parapet
%&*

¢ Culvert &
Interior Wall

«—— Back Face

|l Of Parapet

Detail A

LATEST REVISION DATE

jéPROVED BY BRIDGE ENGINEER

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

July, 2020

TWPWH
45-5-20

Bottom Apron Reinforcing
45° Skew
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A _1'-0" Parapet

Field trim top 7j1 bar
to maintain bar cover
below wingwall slope

@ Culvert &
Interior Wall

Interior
Wall Faces —

ke

Back Face
of Parapet

—— Detail A

>

Front Face
Wingwall (Typ.)

Back Face
Wingwall (Typ.)

6s3 (Acute Corner)

7j1 Bars\

Detail A

(Showing parapet bars only)

6s2 (Obtuse Corner)

1'-0" Parapet

+— Back Face of
Parapet

¢ Culvert &
Interior Wall

Plan View - Top Apron Reinforcing

(Wall Reinforcing not shown for clarity)

Notes:

1. Bar spacings and positions shown are similar for all sizes of
headwalls in this standard.

2. For headwall dimensions and bar spacing see Sheet TWPWH 45-2-20.

3. Top transverse apron bars are referenced approximately 4" from the

back of the parapet for all headwalls.

LATEST REVISION DATE

jéPROVED BY BRIDGE ENGINEER

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

July, 2020

Parapet Reinforcing &
Top Apron Reinforcing
45° Skew

TWPWH
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Bent Bar Details

Bill of Reinforcing for One

Headwall 45° Skew Span x Culvert Height

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 45-7-20 S1 - THIS SHEET ISSUED 07-2020.

25" ) 12' x 12 12' x 11" 12' x 10' 12" x 9' 12' x 8' 12'x 7'
Y BN Location Shape - -
1'-4" EE Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
b. S| Mk Fence Anchor (Galv.) Sfa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
D=3%") Oy - Wingwall, F.F.H. 5b1 2 56'-2 122 | 5b1 2 51'-11 113 | 5b1 2 47'-8 104 | 5b1 2 43'-5 96 | 5b1 2 39'-2 82 | sb1 2 34'-11 73
40" .)D=3" 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5fa *% Refer to Wingwall, F.F.H. 5b2 | 22 Var. 11'-9 to 776 | 5b2 | 20 Var. 119 to 658 | 5b2 | 18 Var. 11'-9 to 550 | 5b2 | 16 Var. 11'-9 to 449 | 5b2 | 14 Var. 119 to 358 | 5b2 | 12 Var. 11'-9 to 280
table on Sheet 54'-2 49'-11 45'-9 41'-6 37'-3 33'-0
c4,c5,c6 TWPWH 45-4-20
Wingwall, B.F.H. 4b3 2 56'-9 79 | 4b3 2 52'-6 73 | 4b3 2 48'-1 67 | 4b3 2 43'-10 62 | 4b3 2 397 53 | 4b3 2 35'-3 47
11%" ac7 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 20 Var. 16'-7 to 489 | 4b4 | 18 Var. 16'-7 to 413 | 4b4 | 16 Var. 16'-5 to 340 | 4b4 | 14 Var. 16'-5 to 276 | 4b4 | 12 Var. 16'-5 to 216 | 4b4 | 10 Var. 16'-4 to 166
S /‘f(L'K”/Z 54'-9 50"-6 46-1 41-10 377 33-3
~ @ a) & 8'-9 8'-9 8'-8 8'-9 8'-10 8'-10
= a v x D=4%" Interior Wall, Both F.H. 5b5 | 21 Var. to 720 | 5b5 | 19 Var. to 606 | 5b5 | 17 Var. to 500 | 5b5 | 15 Var. to 407 | 5b5 | 13 Var. to 320 | 5b5 | 11 Var. to 247
() D=6" 55'-5 51'-2 46'-11 42'-8 385 34'-2
40" K1 R 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
) Wingwall, F.F.V. 5cl | 104 Var.| 2'-8to 940 | 5¢c1 | 96 Var. 2'-8 to 822 | 4c1 | 88 Var. 2'-8 to 453 | 4c1| 80 Var. 2'-8 to 387 | 4c1| 94 var. 2'-8 to 421 | 4c1 | 82 Var. 2'-8 to 340
6pl 14'-8 13'-9 12'-9 11'-10 10'-9 9'-9
2 Each 2 Each 2 Each 2 Each
6'-5%" 7'.5 Wingwall, F.F.V. 5c2 50 Var. 9'-1 to 621 | 5¢2 | 42 Var. 9'-1 to 502 | 4c2 32 Var. 9'-1 to 232 | 4c2 24 Var. 9'-1 to 167 c2 - -- - c2 - - -
14'-9 13'-10 12'-8 11'-9
Wingwall, F.F.V. (O) 5c3 2 15'-1 31 | 5¢3 2 14'-1 29 | 4c3 2 13'-1 17 | 4c3 2 12'-1 16 | 4c3 2 11'-1 15 | 4c3 2 10'-1 13
‘o Wingwall, F.F.V. (A) 5c3 3 15'-1 47 | 5¢3 3 14'-1 44 | 4c3 3 13'-1 26 | 4c3 3 12'-1 24 | 4c3 3 11'-1 22 | 4c3 3 10'-1 20
© 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
— Wingwall, B.F.V. 6c4 | 104 Var. | 6'-10 to | 2005 | 5¢c4 | 96 Var 6'-10 to | 1239 | 5¢4 | 88 Var 6'-10 to | 1090 | 5c4 | 80 Var 6'-10 to 953 | 5¢4 | 70 Var. 6'-10 to 791 | 5¢4 | 62 Var. 6'-10 to 671
18'-10 17'-11 16'-11 16'-0 14'-10 13'-11
Wingwall, B.F.V. (O) 6c5 1 19'-1 29 | 5¢5 1 18'-1 19 | 5¢5 1 17'-1 18 | 5¢5 1 16'-1 17 | 5¢5 1 15'-1 16 | 5¢5 1 14'-1 15
21 Wingwall, B.F.V. (A) 65 4 19'-1 115 | 5¢5 4 18'-1 75 | 5¢5 4 17'-1 71 | 5¢5 4 16'-1 67 | 5¢5 4 15'-1 63 | 5c5 4 14'-1 59
Wingwall, B.F.V. 6c6 68 9'-0 919 | 6¢c6 60 9'-0 811 | 6¢6 50 9'-0 676 | 6c6 42 9'-0 568 | 5c6 34 9'-0 319 | 5¢6 26 9'-0 244
48" . Interior Wall, Both F.V 4c7 2 3'-10 5| 4c7 2 3'-10 5 | 4c7 2 3'-10 5| 4c7 2 3'-10 5 | 4c7 2 3'-10 5| 4c7 2 3'-10 5
3 M D=2k" 1-6 1-6 1-6 1-6 1-6 1-6
= Interior Wall, Both F.V 4c8 | 101 Var. to 464 | 4c8 | 93 Var. to 396 | 4c8 | 85 Var. to 336 | 4c8 | 76 Var. to 273 | 4c8 | 68 Var. to 223 | 4c8 | 59 Var. to 172
;V‘ 12'-3 11'-3 10'-4 9'-3 8-4 7'-3
o Interior Wall, Both F.V 4c9 2 12'-7 17 | 4c9 2 11'-7 15 | 4c9 2 10'-7 14 | 4c9 2 9'-7 13 | 4c9 2 8'-7 11 | 4c9 2 7'-7 10
Apron, Longit., Bott. 4d1 26 55'-11 1013 | 4d1 26 51'-8 939 | 4d1 26 47'-6 867 | 4d1 26 43'-3 793 | 4d1 26 39'-0 677 | 4d1 26 34'-9 604
11" 5t1 Apron, Longit., Top 6f1 26 55'-11 | 2278 | 6f1 26 51'-8 2112 | 6f1 26 47'-6 1949 | 6f1 26 43'-3 1783 | 6f1 26 39'-0 1523 | 6f1 26 34'-9 1357
13" =12 Parapet, Vertical 4i1 51 7'-10 267 | 4i1 51 7'-10 267 | 4i1 49 7'-10 256 | 4il 49 7'-10 256 | 4il 49 7'-10 256 | 4il 49 7'-10 256
Parapet, Horiz. 7j1 4 37'-8 308 | 7j1 4 37'-8 308 | 7j1 4 37'-0 303 | 7j1 4 37'-0 303 | 7j1 4 37'-0 303 | 7j1 4 36'-7 299
6s6 5t1,5t2 Apron, Trans., Top 6m1 82 27'-2 3346 | 6m1 73 27'-2 2979 | 6m1 65 26'-8 2603 | 5m1 57 26'-8 1585 | 5m1 48 26'-8 1335 | 5m1 40 26'-5 1102
Note: All dimensions are out to out 2'-3 2'-6 2'-0 2'-3 2'-0 2'-2
D = pin diameter Apron, Trans., Top 6m2| 48 Var. to 1009 | 6m2| 48 Var. to 1027 |6m2| 48 Var. to 991 | 5m2| 47 Var. to 674 | 5m2| 48 Var. to 688 |5m2 | 47 Var. to 670
See table below for pin diameter "D" of ¢ bars 25'-9 26'-0 25'-6 25'-3 25'-6 25'-2
Apron, Trans., Bott. 6m3 73 34'-6 3783 | 5m3 67 33'-8 2353 | 6m3 31 339 1571 | 6m3 28 33'-9 1419 | 6m3 25 33'-9 1267 |5m3 22 32'-8 750
¢ Bar Pin Diameter Curtain, Horiz. 6pl 6 37'-6 338 | 6p1 6 37'-6 338 | 6p1 6 36'-11 333 | 6p1 6 36'-11 333 | 6p1 6 36'-11 333 | 6p1 5 36'-8 275
Wing Slope, Both F. 651 4 48'-4 305 | 6s1 4 4311 278 | 6s1 4 39'-7 238 | 6s1 4 35'-3 212 | 6s1 4 30'-10 185 | 651 4 26'-6 159
Bar Size D Wing Slope, Both F. (O) 652 2 9'-5 28 | 6s2 2 9'-5 28 | 6s2 2 9'-7 29 | 6s2 2 9'-7 29 | 652 2 9'-7 29 | 6s2 2 9'-8 29
S 3% Wing Slope, Both F. (A) 653 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31
Wing Slope, F.F. 654 2 14'-1 42 | 654 2 14'-1 42 | 654 2 14'-1 42 | 6s4 2 14'-1 42 | 6s4 2 14'-1 42 | 654 2 14'-1 42
6 4%" Wing Slope, F.F. 655 2 45'-10 145 | 6s5 2 41'-6 132 | 6s5 2 37'-2 112 | 6s5 2 32'-9 98 | 6s5 2 28'-5 85 | 6s5 2 24'-1 72
Interior Wall, Both F. 656 2 56'-11 178 | 6s6 2 52'-7 165 | 656 2 48'-5 153 | 656 2 44'-0 139 | 656 2 39'-8 119 | 6s6 2 35'-5 106
Curtain, Vert. 5t1 36 7'-11 297 | 5t1 36 7'-8 288 | st1 36 7'-5 278 | 5t1 36 7'-2 269 | 5t1 36 6'-11 260 | 5t1 36 6'-8 250
Curtain, Vert. Ends 5t2 4 8'-4 35 | s5t2 4 8'-1 34 | 5t2 4 7'-10 33 | st2 4 7'-7 32 | st2 4 7'-4 31 | 5t2 7'-1 30
Bracket, Vert. 5ul 4 6'-7 27 | 5u1 6'-5 27 | 5ul 4 6'-2 26 | s5ul 4 5'-11 25 | 5ul 5'-9 24 | su1l 4 5'-6 23
] Reinf. Steel 20,815 LB 17,174 LB 14,320 LB 11,809 LB 10,109 LB 8423 LB
gsutalwtaittii(i Parapet A 3.9 39 3.7 3.7 3.7 35
One Headwall | Concrete |Wingwalls 42.4 121.2 CY 36.2 109.2 CY 25.4 91.0 CY 21.0 80.9 CY 17.0 71.2 CY 12.1 59.9 CY
Apron * 74.9 69.1 61.9 56.2 50.5 44.3
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 45-1-20 for acute and
obtuse corner locations.
Headwall Notes:
1. This headwall is based on a 3:1 slope normal to centerline of roadway.
2. The sides of the apron are to be formed to ensure correct line and grade. /"IOWADOT
3. All apron reinforcing steel is to be supported by bar chairs at intervals of - ‘
not more than 3'-0" in either direction as outlined in the Standard ;
Specmclatlons. . . . " o Standard Design - Twin Reinforced Concrete Box Culverts
4. Clear distance from face of concrete to near reinforcing bar is to be 2 w &
unless otherwise noted or shown. Clearance to the bottom ends of 2 w .
vertical bars shall be 3 inches. © a Parallel Wing Headwalls
5. Concrete quantities are estimated from back of parapet. E &
6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back ‘£ = July, 2020
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" w a : -
estimated to project into end section of barrel a minimum of 2'-5" beyond - E Quantity Tabulation TWPWH
back of parapet. The "length" column reflects total number of feet 0 & —N"
necessary to meet these requirements. P & 12'-0 Span 45-7-20
7. Dimensions are in feet and inches unless otherwise noted. - 45° Skew Sheet 1 of 2
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Bent Bar Details

Bill of Reinforcing for One Headwall 45° Skew Span x Culvert Height

—~ 25 Location Shape 12 x 6 12/ x 5' 12 x &
1'-4" 5@ > Bar No. Length WE. Bar No. Length Wt. Bar No. Length Wt.
D . 3 3,': Mk Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
= D=3%" ) Ty - Wingwall, F.F.H. 5b1 2 39'-2 82 | 5b1 2 34'-11 73 | 5b1 2 30'-9 64
40" )D=3" 2 Each 2 Each 2 Each
5fa %% Refer to Wingwall, F.F.H. 5b2 | 10 Var. | 11'-9 to 358 | 5b2 | 8 Var. 119 to 280 | 5b2 | 6 Var. 11'9 to 211
table on Sheet 37'-3 33'-0 28'-9
€4,05,¢6 TWPWH 45-4-20 | I'wingwall, B.F.H. 4b3 2 397 53 | 4b3 2 353 47 | 4b3 2 310 41
11%" ac7 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 8 Var. 16'-5 to 216 | 4b4 | 6 Var. 16'-4 to 166 | 4b4 | 4 Var. 16'-4 to 121
N /‘{‘L'K”/Z 377 333 29'-1
~ h B & 8'-10 8'-10 9'-0
= a v (f D=4)%" Interior Wall, Both F.H. 5b5 | 9 Var. to 320 | 5b5 | 7 Vvar. to 247 | 5b5 | 5 Var. to 182
() D=6" 38'-5 34'-2 29'-10
40" K1 R 2 Each 2 Each 2 Each
&2 Wingwall, F.F.V. 4cl | 72 Var. 2'-8 to 421 | 4cl | 46 Var. 2'-8 to 340 | 4cl | 36 Var. 2'-8 to 277
6p1l 10'-9 9'-9 8'-10
6'-5%" 7'.5 Wingwall, F.F.V. c2 -- - -- c2 - -- - c2 - - -
_ Wingwall, F.F.V. (O) 4c3 2 11'-1 15 | 4c3 2 10'-1 13 | 4c3 2 9'-1 12
e (XD=4%" Wingwall, F.F.V. (A) 4c3 3 11-1 22 | 4c3 3 10'-1 20 | 4c3 3 9'-1 18
© 2 Each 2 Each 2 Each
- Wingwall, B.F.V. 5c4 | 54 Var. 6'-10 to 791 | 6¢c4 | 60 Var. 6'-10 to 671 | 6¢c4 | 48 Var. 6'-10 to 556
14'-10 13'-11 12'-11
6s4 Wingwall, B.F.V. (O) 5¢5 1 15'-1 16 | 6¢5 1 14'-1 15 | 6¢5 1 13'-1 14
21 Wingwall, B.F.V. (A) 5¢5 4 15'-1 63 | 6¢5 4 14'-1 59 | 6¢5 4 13'-1 55
Wingwall, B.F.V. 5c6 16 9'-0 319 | c6 - 9'-0 244 | 6 - 9'-0 150
48" . Interior Wall, Both F.V 4c7 2 3'-10 5 | 4c7 2 3'-10 5 | 4c7 2 3'-10 5
%, T D=2k" 1-6 1-6 1-6
N = Interior Wall, Both F.V 4c8 | 51 Var. to 223 | 4c8 | 42 Var. to 172 | 4c8 | 34 Var. to 132
k g 8-4 7-3 6'-3
o Interior Wall, Both F.V 4c9 2 8'-7 11 | 4c9 2 7'-7 10 | 4c9 2 6'-7 9
Apron, Longit., Bott. 4d1 26 39'-0 677 | 4d1 26 34'-9 604 | 4d1 26 30'-6 530
11" 5t1 Apron, Longit., Top 6f1 26 39'-0 1523 | 6f1 26 34'-9 1357 | 6f1 26 30'-6 1191
1-3% 512 Parapet, Vertical 4i1 49 7'-10 256 | 4il 49 7'-10 256 | 4il 49 7'-10 256
Parapet, Horiz. 7j1 4 37'-0 303 7j1 4 36'-7 299 7j1 4 36'-7 299
6s6 5t1,5t2 5ul Apron, Trans., Top 5m1l 31 26'-8 1335 [5m1 23 26'-5 1102 |5m1 14 26'-5 854
Note: All dimensions are out to out 2'-0 2'-2 2'-5
D = pin diameter Apron, Trans., Top 5m2| 47 Var. to 688 |5m2| 47 Var. to 670 |5m2| 47 Var. to 682
See table below for pin diameter "D" of c bars 25'-6 25'-2 25'-5
Apron, Trans., Bott. 5m3 19 33'-9 1267 |5m3 16 32'-8 750 |5m3 13 32'-8 647
. . Curtain, Horiz. 6pl 5 36'-11 333 | 6pl 5 36'-8 275 | 6pl 5 36'-8 275
c Bar Pin Diameter
Wing Slope, Both F. 651 4 30'-10 185 | 6s1 4 26'-6 159 | 6s1 4 22'-2 133
Bar Size D Wing Slope, Both F. (O) 652 2 9'-7 29 | 6s2 2 9'-8 29 | 6s2 2 9'-8 29
5 3% Wing Slope, Both F. (A) 653 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31
Wing Slope, F.F. 6s4 2 14'-1 42 | 6s4 2 14'-1 42 | 6s4 2 14'-1 42
6 4%" Wing Slope, F.F. 655 2 28'-5 85 | 655 2 24'-1 72 | 655 2 19'-8 59
Interior Wall, Both F. 656 2 39'-8 119 | 656 2 35'-5 106 | 6s6 2 31'-1 93
Curtain, Vert. 5t1 36 6'-11 260 | 5t1 36 6'-8 250 | 5t1 36 6'-5 241
Curtain, Vert. Ends 5t2 4 7'-4 31 | 5t2 4 7'-1 30 | 5t2 4 6'-10 29
Bracket, Vert. 5ul 4 5'-9 24 | 5ul 4 5'-6 23 | 5ul 4 5'-4 22
] Reinf. Steel 7266 LB 6475 LB 5403 LB
gitalwtaittiii Parapet A 3.5 3.5 3.5
One Headwall | Concrete |Wingwalls 9.2 51.4 CY 6.7 43.7 CY 4.5 36.3 CY
Apron * 38.7 33.5 28.3
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 45-1-20 for acute and

Headwall Notes:

1. This headwall is based on a 3:1 slope normal to centerline of roadway.

2. The sides of the apron are to be formed to ensure correct line and grade.

3. All apron reinforcing steel is to be supported by bar chairs at intervals of
not more than 3'-0" in either direction as outlined in the Standard

Specifications.

4. Clear distance from face of concrete to near reinforcing bar is to be 2"
Clearance to the bottom ends of

unless otherwise noted or shown.
vertical bars shall be 3 inches.

5. Concrete quantities are estimated from back of parapet.

6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1"
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

obtuse corner locations.

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

necessary to meet these requirements.
7. Dimensions are in feet and inches unless otherwise noted.
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Bent Bar Details

Bill of Reinforcing for One

Headwall 45° Skew Span x Culvert Height

ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWPWH 45-8-20 S1 - THIS SHEET ISSUED 07-2020.

25" ) 10" x 12 10" x 11' 10' x 10' 10' x 9' 10' x 8' 10" x 7'
Y BN Location Shape - -
1'-4" EE Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt.
b. S| Mk Fence Anchor (Galv.) Sfa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
D=3%") Oy - Wingwall, F.F.H. 5b1 2 56'-2 122 | 5b1 2 51'-11 113 | 5b1 2 47'-8 104 | 5b1 2 43'-5 96 | 5b1 2 39'-2 82 | sb1 2 34'-11 73
40" .)D=3" 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
5fa *% Refer to Wingwall, F.F.H. 5b2 | 22 Var. 11'-9 to 776 | 5b2 | 20 Var. 119 to 658 | 5b2 | 18 Var. 11'-9 to 550 | 5b2 | 16 Var. 11'-9 to 449 | 5b2 | 14 Var. 119 to 358 | 5b2 | 12 Var. 11'-9 to 280
table on Sheet 54'-2 49'-11 45'-9 41'-6 37'-3 33'-0
c4,c5,c6 TWPWH 45-4-20
Wingwall, B.F.H. 4b3 2 56'-9 79 | 4b3 2 52'-6 73 | 4b3 2 48'-1 67 | 4b3 2 43'-10 62 | 4b3 2 397 53 | 4b3 2 35'-3 47
11%" ac7 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 20 Var. 16'-7 to 489 | 4b4 | 18 Var. 16'-7 to 413 | 4b4 | 16 Var. 16'-5 to 340 | 4b4 | 14 Var. 16'-5 to 276 | 4b4 | 12 Var. 16'-5 to 216 | 4b4 | 10 Var. 16'-4 to 166
S /‘f(L'K”/Z 54'-9 50"-6 46-1 41-10 377 33-3
~ @ a) & 8'-9 8'-9 8'-8 8'-9 8'-10 8'-10
= a v x D=4%" Interior Wall, Both F.H. 5b5 | 21 Var. to 720 | 5b5 | 19 Var. to 606 | 5b5 | 17 Var. to 500 | 5b5 | 15 Var. to 407 | 5b5 | 13 Var. to 320 | 5b5 | 11 Var. to 247
() D=6" 55'-5 51'-2 46'-11 42'-8 385 34'-2
40" K1 R 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
) Wingwall, F.F.V. 5cl | 104 Var. | 2'-7 to 931 | 5¢1| 96 Var. 2'-7 to 814 | 4c1 | 88 Var. 2'-7 to 448 | 4c1| 80 Var. 2'-7 to 383 | 4c1| 94 var. 2'-7 to 416 | 4c1 | 82 Var. 2'-7 to 336
6pl 14'-7 13'-8 12'-8 11'-9 10'-8 9'-8
2 Each 2 Each 2 Each 2 Each
6'-5%" 7'.5 Wingwall, F.F.V. 5c2 50 Var. 9'-0 to 617 | 5c2 | 42 Var. 9'-0 to 498 | 4c2 32 Var. 9'-0 to 231 | 4c2 24 Var. 9'-0 to 166 c2 - -- - c2 - - -
14'-8 13'-9 12'-7 11'-8
Wingwall, F.F.V. (O) 5c3 2 15'-0 31 | 5¢3 2 14'-0 29 | 4c3 2 13'-0 17 | 4c3 2 12'-0 16 | 4c3 2 11'-0 15 | 4c3 2 10'-0 13
‘o Wingwall, F.F.V. (A) 5c3 3 15'-0 47 | 5¢3 3 14'-0 44 | 4c3 3 13'-0 26 | 4c3 3 12'-0 24 | 4c3 3 11'-0 22 | 4c3 3 10'-0 20
© 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
— Wingwall, B.F.V. 6c4 | 104 Var 6'-9 to | 1992 | 5¢4 | 96 Var 6'-9 to | 1231 | 5¢4 | 88 Var 6'-9 to | 1082 | 5¢c4 | 80 Var 6'-9 to 946 | 5¢4 | 70 Var. 6'-9 to 785 | 5¢4 | 62 Var. 6'-9 to 666
18'-9 17'-10 16'-10 15'-11 14'-9 13'-10
Wingwall, B.F.V. (O) 6c5 1 19'-0 29 | 5¢5 1 18'-0 19 | 5¢5 1 17'-0 18 | 5¢5 1 16'-0 17 | 5¢5 1 15'-0 16 | 5¢5 1 14'-0 15
21 Wingwall, B.F.V. (A) 65 4 19'-0 114 | 5¢5 4 18'-0 75 | 5¢5 4 17'-0 71 | 5¢5 4 16'-0 67 | 5¢5 4 15'-0 63 | 5c5 4 14'-0 58
Wingwall, B.F.V. 6c6 68 9'-0 919 | 6¢c6 60 9'-0 811 | 6¢6 50 9'-0 676 | 6c6 42 9'-0 568 | 5c6 34 9'-0 319 | 5¢6 26 9'-0 244
48" . Interior Wall, Both F.V 4c7 2 3'-9 5| 4c7 2 3'-9 5 | 4c7 2 3'-9 5| 4c7 2 3'-9 5 | 4c7 2 3'-9 5| 4c7 2 3'-9 5
3 M D=2k" 1-5 1-5 1-5 1-5 1-5 1-5
= Interior Wall, Both F.V 4c8 | 101 Var. to 458 | 4c8 | 93 Var. to 391 | 4c8 | 85 Var. to 331 | 4c8 | 76 Var. to 269 | 4c8 | 68 Var. to 220 | 4c8 | 59 Var. to 169
;V‘ 12'-2 11'-2 10'-3 9'-2 8'-3 7'-2
o Interior Wall, Both F.V 4c9 2 12'-6 17 | 4c9 2 11'-6 15 | 4c9 2 10'-6 14 | 4c9 2 9'-6 13 | 4c9 2 8'-6 11 | 4c9 2 7'-6 10
Apron, Longit., Bott. 4d1 22 55'-11 857 | 4d1 22 51'-8 795 | 4d1 22 47'-6 734 | 4d1 22 43'-3 671 | 4d1 22 39'-0 573 | 4d1 22 34'-9 511
11" 5t1 Apron, Longit., Top 6f1 22 55'-11 1928 | 6f1 22 51'-8 1787 | 6f1 22 47'-6 1649 | 6f1 22 43'-3 1509 | 6f1 22 39'-0 1289 | 6f1 22 34'-9 1148
13" =12 Parapet, Vertical 4i1 43 7'-10 225 | 4i1 43 7'-10 225 | 4i1 41 7'-10 215 | 4i1 41 7'-10 215 | 4i1 41 7'-10 215 | 4i1 41 7'-10 215
Parapet, Horiz. 7j1 4 32'-0 262 | 7j1 4 32'-0 262 | 7j1 4 31-4 256 | 7j1 4 31-4 256 | 7j1 4 31'-4 256 | 7j1 4 31'-0 253
6s6 5t1,5t2 Apron, Trans., Top 6m1 86 23'-2 2992 | 6m1 77 23'-2 2679 | 6m1 69 22'-8 2349 | 5m1 61 22'-8 1442 [ 5m1 52 22'-8 1229 | 5m1 44 22'-5 1029
Note: All dimensions are out to out 2'-3 2'-6 2'-0 2'-3 2'-0 2'-2
D = pin diameter Apron, Trans., Top 6m2| 40 Var. to 721 | 6m2| 40 Var. to 736 | 6m2| 40 Var. to 706 | 5m2| 39 Var. to 478 | 5m2| 40 Var. to 490 |5m2 | 39 Var. to 475
See table below for pin diameter "D" of ¢ bars 219 22'-0 216 21-3 21'-6 212
Apron, Trans., Bott. 6m3 73 2810 | 3161 |5m3 67 28'-0 1957 | 5m3 61 27'-4 1739 | 6m3 28 28'-1 1181 | 6m3 25 28'-1 1055 |5m3 22 27'-0 620
¢ Bar Pin Diameter Curtain, Horiz. 6pl 6 31'-10 287 | 6p1 6 31'-10 287 | 6p1 6 31'-3 282 | 6pl 6 31'-3 282 | 6p1 6 31'-3 282 | 6p1 5 31'-0 233
Wing Slope, Both F. 651 4 48'-4 305 | 6s1 4 4311 278 | 6s1 4 39'-7 238 | 6s1 4 35'-3 212 | 6s1 4 30'-10 185 | 651 4 26'-6 159
Bar Size D Wing Slope, Both F. (O) 652 2 9'-5 28 | 6s2 2 9'-5 28 | 6s2 2 9'-7 29 | 6s2 2 9'-7 29 | 652 2 9'-7 29 | 6s2 2 9'-8 29
S 3% Wing Slope, Both F. (A) 653 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31
Wing Slope, F.F. 654 2 14'-1 42 | 654 2 14'-1 42 | 654 2 14'-1 42 | 6s4 2 14'-1 42 | 6s4 2 14'-1 42 | 654 2 14'-1 42
6 4%" Wing Slope, F.F. 655 2 45'-10 145 | 6s5 2 41'-6 132 | 6s5 2 37'-2 112 | 6s5 2 32'-9 98 | 6s5 2 28'-5 85 | 6s5 2 24'-1 72
Interior Wall, Both F. 656 2 56'-11 178 | 6s6 2 52'-7 165 | 656 2 48'-5 153 | 656 2 44'-0 139 | 656 2 39'-8 119 | 6s6 2 35'-5 106
Curtain, Vert. 5t1 30 7'-11 248 | 5t1 30 7'-8 240 | 5t1 30 7'-5 232 | 5t1 30 7'-2 224 | 5t1 30 6'-11 216 | 5t1 30 6'-8 209
Curtain, Vert. Ends 5t2 4 8'-4 35 | s5t2 4 8'-1 34 | 5t2 4 7'-10 33 | st2 4 7'-7 32 | st2 4 7'-4 31 | 5t2 7'-1 30
Bracket, Vert. 5ul 4 6'-7 27 | 5u1 6'-4 26 | 5ul 4 6'-2 26 | s5ul 4 5'-11 25 | 5ul 5'-8 24 | su1l 4 5'-6 23
] Reinf. Steel 18,824 LB 15,505 LB 13,312 LB 10,636 LB 9058 LB 7540 LB
gsutalwtaittii(i Parapet A 35 35 32 32 32 3.1
One Headwall | Concrete |Wingwalls 42.4 106.7 CY 36.2 95.8 CY 25.4 78.7 CY 21.0 69.7 CY 17.0 61.1 CY 12.1 51.1 CY
Apron * 60.8 56.1 50.1 45.5 40.9 35.9
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 45-1-20 for acute and
obtuse corner locations.
Headwall Notes:
1. This headwall is based on a 3:1 slope normal to centerline of roadway.
2. The sides of the apron are to be formed to ensure correct line and grade. /"IOWADOT
3. All apron reinforcing steel is to be supported by bar chairs at intervals of - ‘
not more than 3'-0" in either direction as outlined in the Standard ;
Specmclatlons. . . . " o Standard Design - Twin Reinforced Concrete Box Culverts
4. Clear distance from face of concrete to near reinforcing bar is to be 2 w &
unless otherwise noted or shown. Clearance to the bottom ends of 2 w .
vertical bars shall be 3 inches. © a Parallel Wing Headwalls
5. Concrete quantities are estimated from back of parapet. E &
6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back ‘£ = July, 2020
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" w a : -
estimated to project into end section of barrel a minimum of 2'-5" beyond - E Quantity Tabulation TWPWH
back of parapet. The "length" column reflects total number of feet 0 & —N"
necessary to meet these requirements. = & ]'O O Span 45-8-20
7. Dimensions are in feet and inches unless otherwise noted. - 45° Skew Sheet 1 of 2
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Bent Bar Details

Bill of Reinforcing for One Headwall 45° Skew Span x Culvert Height

Y S 25 Location Shape 100 x 6 10°x 5' 100 x &
1'-4" =3 :C? Bar No. Length WE. Bar No. Length Wt. Bar No. Length Wt.
D . 3 & Mk Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
= D=3%") Ty - Wingwall, F.F.H. 5b1 2 30'-9 64 | 5b1 2 26'-6 55 | 5b1 2 22'-3 46
40" )D=3" 2 Each 2 Each 2 Each
5fa %% Refer to Wingwall, F.F.H. 5b2 | 10 Var. | 119 to 211 | 5b2 | 8 Var. 119 to 151 | 5b2 | 6 Var. 11'9 to 100
table on Sheet 28'-9 24'-6 20'-3
€4,C3,¢c6 TWPWH 45-4-20 | I'wingwall, B.F.H. 4b3 2 310 41 | 4b3 2 26'9 36 | 4b3 2 22'6 30
11%" ac7 2 Each 2 Each 2 Each
M Wingwall, B.F.H. 4b4 | 8 Var. 16'-4 to 121 | 4b4 | 6 Var. 16'-4 to 82 | 4b4 | 4 var. 16'-4 to 49
. /‘{“—'K”/Z 291 2410 20-7
~ W 2 & 9'-0 9'-2 9'-6
= a v (f D=4)%" Interior Wall, Both F.H. 5b5 | 9 Var. to 182 | 5b5 | 7 Var. to 127 | 5b5 | 5 Var. to 80
() D=6" 29'-10 25'-7 21-3
40" K1 R 2 Each 2 Each 2 Each
&2 Wingwall, F.F.V. 4cl | 72 Var. 2'-7 to 273 | 4cl | 46 Var. 2'-7 to 159 | 4cl| 36 Var. 2'-7 to 110
6p1 8'-9 7'-9 6'-7
6'-5%" 7'.5 Wingwall, F.F.V. c2 -- - -- c2 - -- - c2 - - -
_ Wingwall, F.F.V. (0) 4c3 2 9'-0 12 | 4c3 2 8'-0 11 | 4c3 2 7'-0 9
o (XD=4%" Wingwall, F.F.V. (A) 4c3 3 9'-0 18 | 4c3 3 8'-0 16 | 4c3 3 7'-0 14
© 2 Each 2 Each 2 Each
- Wingwall, B.F.V. 5c4 | 54 Var. 6'-9 to 551 | 6¢c4 | 60 Var. 6'-9 to 837 | 6c4 | 48 var. 6'-9 to 634
12'-10 11'-10 10'-10
6s4 Wingwall, B.F.V. (O) 5¢5 1 13'-0 14 | 6¢5 1 12'-0 18 | 6¢5 1 11'-0 17
21 Wingwall, B.F.V. (A) 5c5 4 13'-0 54 | 6¢5 4 12'-0 72 | 6¢5 4 11'-0 66
Wingwall, B.F.V. 5c6 16 9'-0 150 | c6 9'-0 - | c6 9'-0 --
48" . Interior Wall, Both F.V 4c7 2 3'-9 5 | 4c7 2 3'-9 5 | 4c7 2 3'-9 5
%, | "p=2y 1-5 15 1-5
o 3 Interior Wall, Both F.V 4c8 | 51 Var. to 129 | 4c8 | 42 Var. to 92 | 4c8 | 34 Var. to 63
s gl 6'-2 5'-2 42
o Interior Wall, Both F.V 4c9 2 6'-6 9 | 4c9 2 5'-6 7 | 4c9 2 4'-6 6
Apron, Longit., Bott. 4d1 22 30'-6 448 | 4d1 22 26'-3 386 | 4d1 22 22'-0 323
17 5t1 Apron, Longit., Top 6f1 22 30'-6 1008 | 6f1 22 26'-3 867 | 6f1 22 22'-0 727
1-3% 512 Parapet, Vertical 4i1 41 7'-10 215 | 4i1 41 7'-10 215 | 4i1 41 7'-10 215
Parapet, Horiz. 7j1 4 31'-0 253 7j1 4 31'-0 253 7j1 4 31'-0 253
6s6 5t1,5t2 5ul Apron, Trans., Top 5m1l 35 22'-5 818 |5m1 27 22'-5 631 [5m1 18 22'-5 421
Note: All dimensions are out to out 2'-5 2'-2 2'-5
D = pin diameter Apron, Trans., Top 5m2| 39 Var. to 485 |5m2| 39 Var. to 475 |5m2| 39 Var. to 485
See table below for pin diameter "D" of c bars 215 21'-2 215
Apron, Trans., Bott. 5m3 19 27'-0 535 |5m3 16 27'-0 451 | 5m3 13 27'-0 366
. . Curtain, Horiz. 6pl 5 31'-0 233 | 6pl 5 31'-0 233 | 6p1 5 31'-0 233
c Bar Pin Diameter
Wing Slope, Both F. 651 4 22'-2 133 | 6s1 4 17'-9 107 | 6s1 4 13'-5 81
Bar Size D Wing Slope, Both F. (O) 6s2 2 9'-8 29 | 6s2 2 9'-8 29 | 6s2 2 9'-8 29
5 3% Wing Slope, Both F. (A) 653 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31
Wing Slope, F.F. 654 2 14'-1 42 | 6s4 2 14'-1 42 | 6s4 2 14'-1 42
6 4%" Wing Slope, F.F. 655 2 19'-8 59 | 6s5 2 15'-4 46 | 655 2 11'-0 33
Interior Wall, Both F. 636 2 311 93 | 6s6 2 26'-8 80 | 6s6 2 22'-4 67
Curtain, Vert. 5t1 30 6'-5 201 | 5t1 30 6'-5 201 | st1 30 6'-5 201
Curtain, Vert. Ends 5t2 4 6'-10 29 | 512 4 6'-10 29 | 5t2 4 6'-10 29
Bracket, Vert. 5ul 4 5'-4 22 | 5u1 4 5'-4 22 | 5u1 4 5'-4 22
] Reinf. Steel 6474 LB 5772 LB 4793 LB
gitalwtaittiii Parapet A 3.1 3.1 3.1
One Headwall | Concrete |Wingwalls 9.2 43.6 CY 6.7 37.0 CY 4.5 30.6 CY
Apron * 31.3 27.2 23.0
Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 45-1-20 for acute and

Headwall Notes:

1. This headwall is based on a 3:1 slope normal to centerline of roadway.

2. The sides of the apron are to be formed to ensure correct line and grade.

3. All apron reinforcing steel is to be supported by bar chairs at intervals of
not more than 3'-0" in either direction as outlined in the Standard

Specifications.

4. Clear distance from face of concrete to near reinforcing bar is to be 2"
unless otherwise noted or shown.

vertical bars shall be 3 inches.

5. Concrete quantities are estimated from back of parapet.

6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back
of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1"
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

Clearance to the bottom ends of

obtuse corner locations.

GIoWADOT

Standard Design - Twin Reinforced Concrete Box Culverts

Parallel Wing Headwalls

necessary to meet these requirements.
7. Dimensions are in feet and inches unless otherwise noted.

LATEST REVISION DATE
jéPROVED BY BRIDGE ENGINEER

July, 2020
Quantity Tabulation TWPWH
10'-0" Span 45-8-20
45° Skew Sheet 2 of 2
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Bill of Reinforcing for One Headwall 45° Skew Span x Culvert Height

Location Shape 8' x 10' 8' x 9 8' x 8' 8' x 7' 8' x 6' 8' x 5' 8' x 4'
Bar No. Length Wt. Bar No. Length Wt. | Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. Bar No. Length Wt. | Bar No. Length Wt.
Fence Anchor (Galv.) 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6 | 5fa 2 2'-10 6
Wingwall, F.F.H. 5b1 2 47'-8 104 | 5bl 2 43'-5 96 | 5b1 2 39'-2 82 | 5b1 2 34'-11 73 | 5b1 2 30'-9 64 | 5b1 2 26'-6 55 | 5b1 2 22'-3 46
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.H. 5b2 18 Var. 11'-9 to 550 | 5b2 16 Var. 11'-9 to 449 | 5b2 | 14 Var. 11'-9 to 358 | 5b2 12 Var. 11'-9 to 280 | 5b2 10 Var. 11'-9 to 211 | 5b2 8 Var. 11'-9 to 151 | 5b2 6 Var. 11'-9 to 100
45'-9 41'-6 37'-3 33'-0 28'-9 24'-6 20'-3
Wingwall, B.F.H. 4b3 2 48'-1 67 | 4b3 2 43'-10 62 | 4b3 2 39'-7 53 | 4b3 2 35'-3 47 | 4b3 2 31'-0 41 | 4b3 2 26'-9 36 | 4b3 2 22'-6 30
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.H. 4b4 | 16 Var. 16'-5 to 340 | 4b4 | 14 Var. 16'-5 to 276 | 4b4 | 12 Var. 16'-5 to 216 | 4b4 | 10 Var. 16'-4 to 166 | 4b4 8 Var. 16'-4 to 121 | 4b4 6 Var. 16'-4 to 82 | 4b4 4 Var. 16'-4 to 49
46'-1 41'-10 37'-7 33'-3 29'-1 24'-10 20'-7
8'-8 8'-9 8'-10 8'-10 9'-0 9'-2 9'-6
Interior Wall, Both F.H. 5b5 17 Var. to 500 | 5b5 | 15 Var. to 407 | 5b5 | 13 Var. to 320 | 5b5 | 11 Var. to 247 | 5b5 9 Var. to 182 | 5b5 7 Var. to 127 | 5b5 5 Var. to 80
46'-11 42'-8 38'-5 34'-2 29'-10 25'-7 21'-3
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, F.F.V. 4cl | 88 Var. 2'-5 to 438 | 4cl| 80 Var. 2'-5 to 374 | 4cl | 94 Var. 2'-5 to 406 | 4cl | 82 Var. 2'-5 to 326 | 4cl | 72 Var. 2'-5 to 265 | 4c1 | 46 Var. 2'-5 to 154 | 4cl | 36 Var. 2'-5 to 106
12'-6 11'-7 10'-6 9'-6 8'-7 7'-7 6'-5
2 Each 2 Each
Wingwall, F.F.V. 4c2 | 32 Var. 8'-10 to 227 | 4c2 | 24 Var. 8'-10 to 163 | c2 -- - = -- -- - c2 -- -- -] c2 - -- -- c2 -- -- -
12'-5 11'-6
Wingwall, F.F.V. (O) 4c3 2 12'-10 17 | 4c3 2 11'-10 16 | 4c3 2 10'-10 14 | 4c3 2 9'-10 13 | 4c3 2 8'-10 12 | 4c3 2 7'-10 10 | 4c3 2 6'-10 9
Wingwall, F.F.V. (A) 4c3 3 12'-10 26 | 4c3 3 11'-10 24 | 4c3 3 10'-10 22 | 4c3 3 9'-10 20 | 4c3 3 8'-10 18 | 4c3 3 7'-10 16 | 4c3 3 6'-10 14
2 Each 2 Each 2 Each 2 Each 2 Each 2 Each 2 Each
Wingwall, B.F.V. S5c4 | 88 Var 6'-7 to | 1067 | 5c4 | 80 Var 6'-7 to 932 | 5¢4 | 70 Var 6'-7 to 773 | 5¢4 | 62 Var. 6'-7 to 655 | 5¢4 | 54 Var. 6'-7 to 542 | 5¢4 | 60 Var. 6'-7 to 571 | 5¢4 | 48 Var. 6'-7 to 432
16'-8 15'-9 14'-7 13'-8 12'-8 11'-8 10'-8
Wingwall, B.F.V. (0) 5¢5 1 16'-10 18 | 5¢5 1 15'-10 17 | 5¢5 1 14'-10 15 | 5¢5 1 13'-10 14 | 5¢5 1 12'-10 13 | 5¢5 1 11'-10 12 | 5¢5 1 10'-10 11
Wingwall, B.F.V. (A) 5¢5 4 16'-10 70 | 5¢5 4 15'-10 66 | 5c5 4 14'-10 62 | 5¢5 4 13'-10 58 | 5¢5 4 12'-10 54 | 5¢5 4 11'-10 49 | 5¢5 4 10'-10 45
Wingwall, B.F.V. 6c6 50 9'-0 676 | 6¢c6 42 9'-0 568 | 5c6 34 9'-0 319 | 5¢6 26 9'-0 244 | 5c6 16 9'-0 150 c6 -- 9'-0 -- c6 - 9'-0 --
Interior Wall, Both F.V 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5 | 4c7 2 3'-7 5
1'-3 1'-3 1'-3 1'-3 1'-3 1'-3 1'-3
Interior Wall, Both F.V 4c8 | 85 Var to 322 | 4c8 | 76 Var. to 260 | 4c8 | 68 Var. to 212 | 4c8 | 59 Var. to 163 | 4c8 | 51 Var. to 123 | 4c8 | 42 Var. to 88 | 4c8 | 34 Var. to 60
10'-1 9'-0 8'-1 7'-0 6'-0 5'-0 4'-0
Interior Wall, Both F.V 4c9 2 10'-4 14 | 4c9 2 9'-4 12 | 4c9 2 8'-4 11 | 4c9 2 7'-4 10 | 4c9 2 6'-4 8 | 4c9 2 5'-4 7 | 4c9 2 4'-4 6
Apron, Longit., Bott. 4d1 18 47'-6 600 | 4d1 18 43'-3 549 | 4d1 18 39'-0 469 | 4d1 18 34'-9 418 | 4d1 18 30'-6 367 | 4d1 18 26'-3 316 | 4d1 18 22'-0 265
Apron, Longit., Top 6f1 18 47'-6 1350 | 6f1 18 43'-3 1235 | 6f1 18 39'-0 1054 | 6f1 18 34'-9 940 | 6f1 18 30'-6 825 | 6f1 18 26'-3 710 | 6f1 18 22'-0 595
Parapet, Vertical 4i1 33 7'-10 173 | 4i1 33 7'-10 173 | 4i1 33 7'-10 173 | 4i1 33 7'-10 173 | 4i1 33 7'-10 173 | 4i1 33 7'-10 173 | 4i1 33 7'-10 173
Parapet, Horiz. 7j1 4 25'-8 210 | 7j1 4 25'-8 210 | 7j1 4 25'-8 210 | 7j1 4 25'-4 207 | 71 4 25'-4 207 | 7j1 4 25'-4 207 | 7j1 4 25'-4 207
Apron, Trans., Top 5m1 73 18'-8 1421 | 5m1 65 18'-8 1266 | 5m1 56 18'-8 1090 | 5m1 48 18'-5 922 | 5m1 39 18'-5 749 | 5m1 21 18'-5 403 | 5m1 15 18'-5 288
2'-0 2'-3 2'-0 2'-2 2'-5 2'-8 2'-2
o Apron, Trans., Top 5m2| 32 Var. to 325 | 5m2| 31 Var. to 315 | 5m2| 32 Var to 325 | 5m2| 31 Var. to 313 | 5m2| 31 Var. to 321 | 5m2| 20 Var. to 204 |5m2 | 21 Var. to 212
S 17'-6 17'-3 17'-6 17'-2 17'-5 16'-11 17'-2
‘: Apron, Trans., Bott. 5m3 61 21-8 1378 | 5m3 55 21-8 1243 | 6m3 25 22'-5 842 | 5m3 22 21-4 490 | 5m3 19 21-4 423 | 5m3 16 214 356 | 5m3 13 21-4 289
o Curtain, Horiz. 6pl 6 25'-7 231 | 6pl 6 25'-7 231 | 6pl 6 25'-7 231 | 6pl 5 25'-4 190 | 6p1l 5 25'-4 190 | 6pl 5 25'-4 190 | 6pl 5 25'-4 190
) Wing Slope, Both F. 6s1 4 39'-7 238 | 6s1 4 35'-3 212 | 6s1 4 30'-10 185 | 6s1 4 26'-6 159 | 6s1 4 22'-2 133 | 6s1 4 17'-9 107 | 6s1 4 13'-5 81
% Wing Slope, Both F. (O) 6s2 2 9'-7 29 | 6s2 2 9'-7 29 | 6s2 2 9'-7 29 | 6s2 2 9'-8 29 | 6s2 2 9'-8 29 | 6s2 2 9'-8 29 | 6s2 2 9'-8 29
$ Wing Slope, Both F. (A) 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31 | 6s3 2 10'-5 31
: Wing Slope, F.F. 654 2 14'-1 42 | 654 2 14'-1 42 | 6s4 2 14'-1 42 | 654 2 14'-1 42 | 6s4 2 14'-1 42 | 654 2 14'-1 42 | 6s4 2 14'-1 42
w Wing Slope, F.F. 655 2 37'-2 112 | 6s5 2 32'-9 98 | 6s5 2 28'-5 85 | 6s5 2 24'-1 72 | 6s5 2 19'-8 59 | 6s5 2 15'-4 46 | 655 2 11'-0 33
I Interior Wall, Both F. 656 2 48'-5 153 | 6s6 2 44'-0 139 | 6s6 2 39'-8 119 | 6s6 2 35'-5 106 | 6s6 2 31'-1 93 | 6s6 2 26'-8 80 | 6s6 2 22'-4 67
v Curtain, Vert. 5t1 24 7'-5 186 | 5t1 24 7'-2 179 | 5t1 24 6'-11 173 | 5t1 24 6'-8 167 | 5t1 24 6'-5 161 | 5t1 24 6'-5 161 | 5t1 24 6'-5 161
L_g ¢ Bar Pin Diameter Curtain, Vert. Ends 5t2 4 7'-10 33 | 5t2 4 7'-7 32 | 5t2 4 7'-4 31 | 5t2 4 7'-1 30 | 5t2 4 6'-10 29 | 5t2 4 6'-10 29 | 5t2 4 6'-10 29
~ Bracket, Vert. 5ul 4 6'-1 25 | 5ul 4 5'-11 25 | 5ul 5'-8 24 | 5ul 4 5'-5 23 | 5ul 4 5'-3 22 | 5ul 4 5'-3 22 | 5ul 4 5'-3 22
' Bar Size D ) Reinf. Steel 10,984 LB 9742 LB 7987 LB 6639 LB 5669 LB 4475 LB 3713 LB
& . o CE)thalr;\qtaittieei Parapet A 28 2.8 2.8 2.7 27 2.7 2.7
o 4 One Headwall | Concrete |Wingwalls 25.4 65.0 CY 21.0 57.3 CY 17.0 50.0 CY 12.1 412 CY 9.2 35.0 CY 6.7 29.5 CY 4.5 24.4 CY
9 6 4%" Apron = 36.8 33.5 30.2 26.4 23.1 20.1 17.2
T Note: Weight of bars over 40'-0" long A Includes top of wingwall quantities. (A) - Indicates bar located at acute corner.
E Bent Bar Details include an allowance of 2'-5" for lap. * Assumes apron and floor are equal thickness, adjust concrete (O) - Indicates bar located at obtuse corner.
quantities for transition where apron and floor thickness are not equal. Refer to Sheet TWPWH 45-1-20 for acute and
f o =l -y 11%" (L-K1)/2 obtuse corner locations
z D g5 M x . 5/ Headwall Notes:
g - ey D,—\ Sl - _— ) vs z * < D=4l
A “ D=3%"" 7 Tip=3n & W = 1. This headwall is based on a 3:1 slope normal to centerline of roadway.
e G0 R - c K1 2. The sides of the apron are to be formed to ensure correct line and grade. Q
5fa *% Refer to "y D=6" ©° i i i i i IOWADDT
g 45 c6 table on Sheet ) I\ 3. All apron relnforc‘m? lsteell is tolbe supported by balr chairs at intervals of = ‘
2 c4,Co, TWPWH 45-4-20 40" 21on ggtecrn?craetig:asn 3'-0" in either direction as outlined in the Standard o
% 5 . §C7 . g 4il - 4. Clear distance from face of concrete to near reinforcing bar is to be 2" w % Standard Design - Twin Reinforced Concrete Box Culverts
= ) 6-5%" 15 05 T D=2k" unless otherwise noted or shown. Clearance to the bottom ends of S w .
£ s vertical bars shall be 3 inches. ° 3 Parallel Wing Headwalls
% : X D=4y 2 g 5. Concrete quantities are estimated from back of parapet. o &
O ﬁf B 6. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back g = July, 2020
0 L-(9'-1") & of parapet (into end of barrel). Longitudinal bars "4d1" and "6f1" w a : :
E 652,653 1" 5¢1 estimated to project inEo end “section of barrel a minimum of 2'-5" beyond = % Quaﬂtlty Tabulation TWPWH
= Note: All dimensions are out to out 6 131 o back of parapet. The Iength‘ column reflects total number of feet @ € 8!_0!! Spaﬂ
z D = pin diameter necessary to meet these requirements. . < 5 45-9-20
= See table above for pin diameter "D" of ¢ bars 6s6 5t1,5t2 7. Dimensions are in feet and inches unless otherwise noted. 45° Skew
2
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ENGLISHLRFDSIGNEDTWINCULVERTS.DGN - TWCBJ 1-20 - THIS SHEET ISSUED 07-2020.

25 + 3C + 2'-0" . . : |
Estimate of Quantities - One Joint - 8" Span
Bars 6yl @ 1'-0" C-C 25 + 3C Bill of Reinforcing Steel 8 x 4 8 x 5' 8" X 6' 8 x 7' 8" x 8' 8" x 9' 8" x 10'
No. Spa. = 2S5 + 2 | C Bar Location Shape | No| Length | Weight | No| Length | Weight [ No.| Length | Weight | No| Length | Weight | No| Length | Weight | No.| Length | Weight | No| Length | Weight
S+ 10 (¢ @ Culvert g 6wl| Slab & Walls 4| 289 173 | 4| 28-9 173 |4 | 2899 173 4 | 289 173 | 4| 28-9 173 |4 | 28-9 173 | 4| 292 175
+ 1 > 2 6w2 | Floor & Walls 4 | 31-3 188 |4 | 33-3 200 |4 | 29-1 175 4| 29-1 175 |4 | 2941 175 |4 | 2941 175 4 | 29-6 177
6wl | I 6w3| Walls - - - - - - 8| 56 66 8| 6-6 78 8| 76 90 8| 86 102 8| 96 114
7y \ ] y 6yl | Top & Sides 31 6'-2 287 33 6'-2 306 35 6'-2 324 37 6'-2 343 39 6'-2 361 41 6'-2 380 43 6'-2 398
; 6y2 | Bottom 19| 75 212 19| 75 212 |19] 75 212 |19 75 212 19| 75 212 19| 75 212 |19] 75 212
v P 74 e <<; A 6z | Bottom & Floor 19| 3-4 95 19| 3-4 95 19| 3-4 95 19| 3-4 95 19| 3-4 95 19| 3-4 95 19| 3-4 95
A ] N\l \_,_ y Total Weight (LB) 955 986 1045 1076 1106 1137 1171
. Ml E'T’A% VWI ‘ Total Concrete (CY) 5.2 5.4 5.6 5.8 6.0 6.2 6.4
R i _ Ny~ 1" Resilient ‘ .
i e ‘ - :
A ef+ oint Filler i 2 < T Concrete Placement Bent Bar Details
! (=2
; @ ::‘: of \ g +| o Barrel Barrel Dimension Bell Joint Quantities (CY) Length - 9'-0" Length -
+ 2. w3 —> } P e Size A B C Footing Walls Slab "—" R
M 1o . e - < 5 x 4 95 | 12 | o 2543 | 0668 | 2.039 bwl - cwi
4 3ls (See Barrel) { M 8 x5 95 | 12 9 2543 | 0850 | 2.039 o — D=4k%"" & i
| 0|2 “Fa | 5 8' x 6' 95 115 9 2.535 1.032 2.039 & _”.‘i s = o D=4%""~
° e | H 8 x 7 9.5 12 9 2.543 1.214 2.039 © oY 5 Nyl —
© g~ | »ﬁ« < . = -4
L -—-\.l{ 6y2 & 6z ! Y 8 x 8 95 | 12 9 2.543 1.396 2.039 ; ow3 ¢ w3 0 I A =
¥ N e N - — T A= = o =
> R | o 8 x 9 9.5 | 12.5 9 2.550 1.578 2.039 S o % . < A
— | i Y . ; ol ~ D=4k" z
- : ;“i 3 8' x 10 9.5 12 | 105 2.586 1.760 2.073 o w2 21] o - I
v X : = j Length - 9'-4" owz
: ength - 9
6w2 | o) 20" 1-0 E Length -
‘ S+10 .l L |4 o owl, 6w2 & 6w3 2H - 3'-6"
44 $m | 10" | ]Al
Bars 6y2 @ 1'-0" C-C } F T lign 1.3y 6wl & 6w?2 10"
No. Spa. = 2S + 2 y o .
25 + 3C + 2'-0" 25 + 3C + 6" e 6w1 e Q ¢
! or 6w3 —=~ = - R ] 1 s
. ) | R ~ . D=4%" X
Joint Detail _ <o % JK B »I NP
. = 14" Resilient T y o -
Section thru Barrel © Joint Filler y . / 1-11
N 4 n .
~ 6z 6y2 2o %" Resilient
— y | elo Joint Filler 6yl
Y \ T y :
Y TN p : - . Note:
m R s PO - )
2'-0" 10 Y f i PR P L % TOp & SldeS BarS 6y1 All dimensions are out to out. D = pin diameter.
-t Y T 1
- 10" 1'-0" m n
5 o o
= 6y1 - =
‘ o '
A “ra 4 = I N 3 Permissible Construction
________ A e P ] i') 44‘; ’7—‘7‘9 > 34 Joint (See sheet TWCBJ 3-20)
_________ R R U _\N
i = 20" 1.0
H _ .
v : ~ > Notes.
. 6wl —<— 1. Dimensions and iti i
. ' . quantities shown are based on slab, floor, and wall thicknesses
v N Slab Bottom - Bars 6y2 & 67 (A, B, and C, respectively). Values for these dimensions, under varying fill
6] : conditions, can be found on the TWRCB culvert barrel detail sheets.
+ ! 210" 1-0" 2. Change lengths of bars 6w1l, 6w2, 6z, and adjust reinforcing steel and concrete
n (. %" Resilient n >y quantities accordingly for slab, wall, and floor thicknesses other than shown.
i Joint Filler 5|10t |10 3. All bar lengths are estimated with a 2" clearance from concrete edge to
: = D 6y1 outside of bar, except as noted.
. i A % 4. Material and construction to be in accordance with the current Standard
© RIS G Culvert ! Specifications of 1.D.O.T.
+ 1 R J L g - 5. See Sheet TWRCB G2-20 for General Notes, Specifications, and Design Stresses.
Q AR I S YO 8”4 [ 6. Bars 6wl & 6w2 may be furnished in two equal lengths adding 2'-5" to the
i , — w1 v T overall length to obtain a 2'-5" min. lap. The above is to be performed at no
9 : ro E 6wl additional cost to the contracting authority.
! ] ' N ' <(i,:fl/z Resilient 7. Barrel floor bars m1 & m9 are to be shortened 6" in length at bell joints.
! i ' 4+« ' i E Joint Filler 8. Dimensions "A", "B" and "C" are in inches. "Length" dimensions in bar lists are
- ! P ol + P in feet and inches.
© H | oz T ' |
& . Il Ny i : 6w3 : ﬁ:—E—GWS
1 | | | | 6y1
. < | Floor - e GPI0WADOT
| | | T | | |
| | | ! | | @
: i : i . I 6w?2 o
- - v
! ! ! ow?2 ! ! ! = -
! P v 1y { - 62 2 Standard Design
t T T — A ] )4 w w . .
Y ; — Ly o G == 5 " Twin Reinforced Concrete
(oL ¥l i = =1 r— a
[ e < 2 M 6y2 z = Box Culverts
! X i - " 2 July, 2020
= = > B
m 5 6yl © Permissible Construction b @
o Joint (See Sheet TWCBJ 3-20) [ 9
— >
w o .
| . : . £ £ Culvert Bell Joints -
Plan Vi Longitudinal Section s < TWCBJ 1-20
an ew g 3
8' Span
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26" 1-3"
< >l 1 1+1 1 !
. et Estimate of Quantities - One Joint - 10" Span
2 - Bill of Reinforcing Steel 10' x 4' 10" x 5’ 10" x 6' 10' x 7' 10' x 8 10" x 9' 10" x 10’ 10" x 11’ 10' x 12’
Bar Location Shape | No.| Length Weight | No.| Length | Weight | No,| Length | Weight | No.| Length Weight | No.| Length Weight | No.| Length Weight | No.| Length Weight | No.| Length | Weight | No.| Length Weight
: 6wl| Slab & Walls 4| 34-7 208 4| 347 208 4| 347 208 4| 34-7 208 4| 347 208 4| 347 208 4| 35-0 210 4| 35-3 212 4] 35-6 213
6w2 | Floor & Walls 4] 37-1 223 4] 3941 235 4 | 34-11 210 4 | 34-11 210 4 | 34-11 210 4 | 34-11 210 4| 354 212 4| 357 214 4 | 35-10 215
6w3| walls - - - - - - 8| 56 66 8| 66 78 8| 7-6 90 8| 86 102 8| 96 114 8| 106 126 8| 116 138
! 6yl | Top & Sides 35 8'-0 421 37 8'-0 445 39 8'-0 469 41 8'-0 493 43 8'-0 517 45 8'-0 541 47 8'-0 565 49 8'-0 589 51 8'-0 613
v 6y2 | Bottom 23] 96 328 |23] 96 328 |23] 96 328 |23] 96 328 |23] 9-6 328 |23] 9-7 331 |23] 97 331 [23] 96 328 |23] 9-6 328
N 6wl i 6z | Bottom & Floor 23| 3-11 135 |23] 3-11 135 |23 3'-11 135 |23] 3-11 135 |23 3-11 135 |23 3-11 135 |23] 3-11 135 |23] 3-11 135 |23 3'-11 135
+ \: Slab Total Weight (LB) 1315 1351 1416 1452 1488 1527 1567 1604 1642
@) : Total Concrete (CY) 9.6 9.9 10.2 10.5 10.8 11.1 11.5 11.8 12.2
+ | . L . |
» » L Resilient Estimate of Quantities - One Joint - 12' Span
i Joint Filler Bill of Reinforcing Steel 12' x 4' 12' x 5' 12' x 6' 12' x 7' 12' x 8' 12' x 9' 12' x 10’ 12' x 11 12' x 12
' Bar Location Shape | No.| Length | Weight | No.| Length | Weight | No| Length | Weight | No.| Length | Weight | No| Length | Weight | No| Length | Weight | No.| Length | Weight | No.| Length | Weight | No| Length | Weight
. ! 6wl| Slab & Walls 4| 38-7 232 4| 38-7 232 4| 38-7 232 4| 38-7 232 4| 38-7 232 4| 38-7 232 4| 39-0 234 4 | 39-3 236 4] 39-6 237
f v @ Culvert 6w2 | Floor & Walls 4| 4141 247 4| 43-1 259 4 | 38-11 234 4 | 38-11 234 4 | 38-11 234 4 | 38-11 234 4| 39-4 236 4| 39-7 238 4 | 39-10 239
Ol ok . J,, 6w3| Walls - - - -- -- 8| 56 66 8| 66 78 8| 7-6 90 8| 86 102 8| 96 114 8| 10-6 126 8| 116 138
it y : 6y1| Top & Sides 39| 8-0 469 |41] 8-0 493 |43] 8'-0 517 |45| 8-0 541 [47] 8-0 565 |49| 8-0 589 |51| 8'-0 613 |53] 8-0 637 |55| 8-0 661
; . — 6y2 | Bottom 27| 99 395 |27] 999 395 |27] 9-9 395 |27] 99 395 |27 9-10 399 |27] 9-10 399 |27] 9-10 399 |27] 999 395 |27] 99 395
N ! E ! 6z | Bottom & Floor 27| 3-11 159 |27] 3-11 159 |27 3-11 159 |27] 3-11 159 |27 3-11 159 |27] 3-11 159 |27] 3-11 159 |27] 3-11 159 |27] 3-11 159
! v Total Weight (LB) 1502 1538 1603 1639 1679 1715 1755 1791 1829
! P by2 & 6z Total Concrete (CY) 110 113 115 118 121 124 128 132 E
= [} )
S . i : 26" 1-3"
0 6w2 T > | .
! , o Floor Concrete Placement Y 13 Bent Bar Details
%) E i E Barrel Barrel Dimension Bell Joint Quantities (CY) = 6y1 Length - 10'-4" Length -
| o Size A B C | Footing | Walls Slab ) ? r‘—" 90"
: P 10 x4 | 125 | 145 ] o 7665 | 1.047 | 3.906 : | PN bwl - w1
! - 10' x 5' 125 | 145 9 4.665 1.332 3.906 Ty i — P D=4k
¥ : — 10' x 6' 125 | 145 9 4.665 1.618 3.906 ; Ax : ! R DT o A D=4%""
81 K — 10' x 7' 125 | 145 9 4.665 1.903 3.906 6W1J: P! © oY 5 Y Rl 7
A B = o ; | R 6wl ' 6w3 . 6w3 in y n
i X 8 125 | 145 9 4.665 2.189 3.906 7 | —! o N . 0 ) r v
: ] M ey 10x9 | 125 15 9 4.677 2.474 3.906 e V|| far——— %" Resilient : wl= . g ®
- 10'x 100 | 125 | 15 | 105 | 4.741 2.760 3.960 +] < | | i Joint Filler n—' == 6W2D:41/2"/; e -
- 10'x 11" 125 [145 [ 115 | 4772 | 3045 | 3995 @ . P ) r
10 x 122 | 12 | 145 | 125 | 4815 | 3331 | 4.019 o7 w3 —< i w3 Length - 10"-8" ow2
Plan View 127 x4 |1as5|16s5| 9 5.399 1.047 | 4525 N ! v 6y1 Length -
127 x5 | 145|165 ] 9 5399 | 1332 | 4.525 T ! ; ‘,f 6wl, 6w2 & 6w3 2H - 4-10
12' x 6' 14.5 | 165 9 5.399 1.618 4.525 E o g 1-7%" owl & 6w2 10"
12' x 7' 145 | 165 9 5.399 1.903 4.525 = w2 Pty T ow2 215
127 x8 | 145 | 17 9 5.411 2.189 4.525 | N\ i 62 °
} )
. 12'x 9' 145 | 17 9 5.411 2.474 4525 AT T : ’:y ‘2,
25 +3C + 26 12 x 100 | 145 | 17 | 105 | 5476 | 2.760 | 4.578 v g () D=4y %1
Bars 6yl @ 1-0" C-C 12' x 11 145 | 165 | 115 5.507 3.045 4.614 j f E i\Gyz
No. Spa. = 25 + 2 | 12" x 12° 14 165 | 12,5 5.550 3.331 4.638 ) Permissible Construction 2'-6"
@—Q Culvert Joint (See Sheet TWCBJ 3-20)
S + 1-0" ‘ 25 + 3C . . .
o T Longitudinal Section Note: 6yl o
6wl | = C - e All dimensions are out to out. D = pin diameter. 6y2
X 1 7y gl 4" SAm‘l'-Z”‘ 13" Notes: * 1.3 times vertical dimension.
| > -t > .
‘ 7 S} T T ‘ ‘ . . . ) .
I ¥ A f | <y iy L ‘ : 1. Dimensions and quantities shown are based on slab, floor, and wall thicknesses (A, B, and C, respectively).
- b —— Nal [} " 6wl ) o Values for these dimensions, under varying fill conditions, can be found on the TWRCB culvert barrel detail
. Tl obe 6y1 i “y or 6w3 - "y sheets.
2 Ny % Resilient i [ | B R 1 e s 2. Change lengths of bars 6wl, 6w2, 6z, and adjust reinforcing steel and concrete quantities accordingly for
= 2T Joint Filler : B e <o T /‘ 6yl < 9 slab, wall, and floor thicknesses other than shown.
™ g ; = 4 S| < + & i i 3. All bar lengths are estimated with a 2" clearance from concrete edge to outside of bar, except as noted.
; gl ! g Tl oo 2 2 %" Resilient 4. Material and construction to be in accordance with the current Standard Specifications of 1.D.O.T.
N o 6W3 ——» } i T+ =l Joint Filler 5. See Sheet TWRCB G2-20 for General Notes, Specifications, and Design Stresses.
< 2 § 13" ¢ . - < . 6. Bars 6wl & 6w2 may be furnished in two equal lengths adding 2'-5" to the overall length to obtain a 2'-5"
v 3 (SegewaBérrel) I * TOp & Sides - Bars 6y1 min. lap. The above is to be performed at no additional cost to the contracting authority.
| »|Z ko | * . 7. Barrel floor bars ml & m9 are to be shortened 6" in length at bell joints.
© Sl S ' 3" IS %" Resilient 8. Dimensions "A", "B" and "C" are in inches. "Length" dimensions in bar lists are in feet and inches.
o ~ | »«k— < )
J 6y2 & 6z . [ v - Joint Filler
o~ /-'\J.r'\ o~ ﬁk A f 6z 6y2 ﬂ
Y ¥ | | i 2 2 | — | / ¥ : JIOWA DOT
} icgi -, o t TN -1 & ‘
y | = N T e o L = -
— 6w2 | © \ — - \ ] Standard Design
A = C = w w . .
5+ 190 o e e o = " Twin Reinforced Concrete
Bars 6y2 @ 1-0" C-C ] A ‘ z = Box Culverts
No. Spa. = 25 + 2 K ; & N
= 4y, ’7""7; o| 1230 Permissible Construction = pe July, 2020
25 + 3C + 2'-6" 25 + 3C + 6" o G -1 127 Joint (see Sheet TWCBJ 3-20) o .
BN o
. . - 26" 1-3" 5 2
> > wn (=] H
| Joint Detail 2 2 Culvert Bell Joints TWCBJ 2-20
. <t
Section thru Barrel Bottom - Bars 6y2 & 6z - 10' & 12' Spans
7/29/2022 10:32:02 AM bkloss pw:\\NTPwintl.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards Development V8i\Culverts\EnglishLRFDSignedTwinCulverts.dgn  TWCBJ 2-20 11x17_pdf.pltcfg




Phase I Bell Joint Floor

Phase I Bell Joint Phase 1 Bell Joint
/ and Barrel Floor | / and Barrel Floor

o
<< <«— < 6x2 Bars

2" x 6"
Beveled Keyway

!/7Phase I Bell Joint Floor

;

6z Bar

——mmmmmmmmmm -

Bentonite 2" x 6" Keyway
! - Phase I Bell
Waterstop Joint Floor

B oy

4

Bentonite Waterstop
or Approved Equal

6y2 Bar

Phase 1 Bell Joint Floor

‘ 10" - ® [ 11 | G IS
Section A-A ii

Bell Joint at Floor Plan View - Phase I Plan View - Phase I

( Showing Phase 1 of floor bell joint construction ) ( Showing Phase 1 of floor bell joint
and barrel floor construction )

SRR I SRR I ARSI I I

[N I S R, AU N S

§

+—=<—=<———<—6x2 Bars

2" x 6"
Beveled Keyway

'/7Phase I Bell Joint Notes:

and Barrel Floor

1. The details shown on this sheet are an option for the contractor to

construct the floor of the bell joint with a permissible construction joint

as shown.

Reinforcing steel will be placed prior to placing the phase I concrete.

The cost of the waterstop is considered incidental to the project.

A 2" x 6" beveled keyway will be formed to the distance shown and

location noted before placing the concrete.

5. For details and dimensions of the bell joint refer to the bell joint
standard sheets.

6. Cost of waterstop considered incidental to the project.

6z Bar\

Bentonite Waterstop
or Approved Equal —

~WN

6y2 Bar

Phase I Bell Joint Floor CJIOWADOT

Standard Design
Twin Reinforced Concrete

Box Culverts
July, 2020

Section B-B

Bell Joint at Floor

Culvert Bell Joints TWCBJ 3-20

All Spans
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