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to elsewhere in the plans.

1'-0" typical.  2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred

maintain cover.  For curbs less than 3" high, Bars K may be omitted.

For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to

be made in quantities and no additional compensation will be allowed for this work.

Reduce curb heights, if necessary, to meet the above requirements.  No changes will

   · For structures with bridge rail, construct curbs flush with finished grade.

     finished grade.

   · For structures without bridge rail, construct curbs no more than 3" above

For vehicle safety, the following requirements must be met:

than T631 or T631LS.

to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other

to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet.  Refer

Details (ECD) standard sheet.  For structures with T631 or T631LS bridge rail, refer

structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb

0" Min to 5'-0" Max.  Estimated curb heights are shown elsewhere in the plans.  For

minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES).

Max spacing.  Required lap length for the provided D30.6 wire is 2'-1" (the same

the required spacing = (0.306 sq. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86"

If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example,

Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft.

Example conversion:  Replacing No. 6 Gr 60 at 6" Spacing with WWR

never less than the lap length required for uncoated #4 bars.

wire sizes between conventional bar sizes.  The lap length required for WWR is

in the WWR of the same length required for the equivalent bar size, rounded up for

Spacing of WWR is limited to 4" Min and 18" Max.  When required, provide lap splices

area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi.

welded wire reinforcement (WWR) meeting the requirements of ASTM A1064.  The

The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed

CONSTRUCTION NOTES:

MATERIAL NOTES:

GENERAL NOTES:

  Reinforcing bar dimensions shown are out-to-out of bar.

  Cover dimensions are clear dimensions, unless noted otherwise.

sheet for details pertaining to skewed ends, angle sections, and lengthening.

  See the Multiple Box Culverts Cast-In-Place Miscellaneous Detail (MC-MD) standard

fill heights shown.

  Designed according to AASHTO LRFD Bridge Design Specifications for the range of

   · Uncoated or galvanized ~ #6 = 2'-6" Min

   · Uncoated or galvanized ~ #5 = 2'-1" Min

   · Uncoated or galvanized ~ #4 = 1'-8" Min

  Provide bar laps, where required, as follows:

   · culverts with the top slab as the final riding surface.

   · culverts with 1-to-2 course surface treatment, or

   · culverts with overlay,

following exceptions:  provide Class S concrete (f'c = 4,000 psi) for top slabs of:

  Provide Class C concrete (f'c = 3,600 psi) for culvert barrel and curb, with the

  Provide galvanized reinforcing steel if required elsewhere in the plans.

  Provide Grade 60 reinforcing steel.

and Bars Y and Z may be reversed.

this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed,

  Optionally, raise construction joints shown at the flow line by a maximum of 6".  If

  Chamfer the bottom edge of the top slab 3" at the entrance.

  Do not use permanent forms.
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DIMENSIONS

SECTION
BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES

Bars B Bars C & D Bars E Bars F1 ~ #4 Bars F2 ~ #4 Bars M ~ #4 Bars Y & Z ~ #4
Bars H

Bars K
Per Foot

Curb Total
4 ~ #4 of Barrel

S H T U No.

S
iz

e
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p
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e
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p
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S
p

a Bars Y Bars Z
Length Wt No. Wt

Conc Renf Conc Renf Conc Renf

Length Wt Length Wt Length Wt Length Wt
(CY) (Lb) (CY) (Lb) (CY) (Lb)

2 9'-0" 4'-0" 9" 7" 162 #6 6'' 19'-6'' 4,745 108 #6 9'' 10'-1'' 1,636 8'-7'' 1,392 162 #6 6'' 14'-1'' 3,427 14 18''39'-9'' 372 62 18''39'-9'' 1,646 108 9'' 4'-0'' 289 54 9'' 4'-9'' 171 9'-5'' 340 19'-6'' 52 42 117 1.356 350.5 1.5 169 55.7 14,187 

3 9'-0" 4'-0" 9" 7" 162 #6 6'' 29'-1'' 7,077 108 #6 9'' 10'-1'' 1,636 8'-7'' 1,392 162 #6 6'' 23'-8'' 5,759 21 18''39'-9'' 558 89 18''39'-9'' 2,363 108 9'' 4'-0'' 289 108 9'' 4'-9'' 343 9'-5'' 679 29'-1'' 78 62 173 1.975 502.4 2.2 251 81.2 20,347 

4 9'-0" 4'-0" 9" 7" 162 #6 6'' 38'-8'' 9,409 108 #6 9'' 10'-1'' 1,636 8'-7'' 1,392 162 #6 6'' 33'-3'' 8,091 28 18''39'-9'' 743 116 18''39'-9'' 3,080 108 9'' 4'-0'' 289 162 9'' 4'-9'' 514 9'-5'' 1,019 38'-8'' 103 80 223 2.594 654.3 2.9 326 106.6 26,499 

5 9'-0" 4'-0" 9" 7" 162 #6 6'' 48'-3'' 11,740 108 #6 9'' 10'-1'' 1,636 8'-7'' 1,392 162 #6 6'' 42'-10''10,422 35 18''39'-9'' 929 143 18''39'-9'' 3,797 108 9'' 4'-0'' 289 216 9'' 4'-9'' 685 9'-5'' 1,359 48'-3'' 129 100 278 3.213 806.2 3.6 407 132.1 32,656 

6 9'-0" 4'-0" 9" 7" 162 #6 6'' 57'-10''14,072 108 #6 9'' 10'-1'' 1,636 8'-7'' 1,392 162 #6 6'' 52'-5'' 12,754 42 18''39'-9''1,115 170 18''39'-9'' 4,514 108 9'' 4'-0'' 289 270 9'' 4'-9'' 857 9'-5'' 1,698 57'-10'' 155 118 328 3.832 958.2 4.3 483 157.6 38,810 

2 9'-0" 5'-0" 9" 7" 162 #6 6'' 19'-6'' 4,745 108 #6 9'' 11'-1'' 1,798 8'-7'' 1,392 162 #6 6'' 14'-1'' 3,427 14 18''39'-9'' 372 68 18''39'-9'' 1,806 108 9'' 5'-0'' 361 54 9'' 4'-9'' 171 11'-5'' 412 19'-6'' 52 42 117 1.421 362.1 1.5 169 58.3 14,653 

3 9'-0" 5'-0" 9" 7" 162 #6 6'' 29'-1'' 7,077 108 #6 9'' 11'-1'' 1,798 8'-7'' 1,392 162 #6 6'' 23'-8'' 5,759 21 18''39'-9'' 558 97 18''39'-9'' 2,576 108 9'' 5'-0'' 361 108 9'' 4'-9'' 343 11'-5'' 824 29'-1'' 78 62 173 2.062 517.2 2.2 251 84.6 20,939 

4 9'-0" 5'-0" 9" 7" 162 #6 6'' 38'-8'' 9,409 108 #6 9'' 11'-1'' 1,798 8'-7'' 1,392 162 #6 6'' 33'-3'' 8,091 28 18''39'-9'' 743 126 18''39'-9'' 3,346 108 9'' 5'-0'' 361 162 9'' 4'-9'' 514 11'-5'' 1,235 38'-8'' 103 80 223 2.702 672.2 2.9 326 111.0 27,215 

5 9'-0" 5'-0" 9" 7" 162 #6 6'' 48'-3'' 11,740 108 #6 9'' 11'-1'' 1,798 8'-7'' 1,392 162 #6 6'' 42'-10''10,422 35 18''39'-9'' 929 155 18''39'-9'' 4,116 108 9'' 5'-0'' 361 216 9'' 4'-9'' 685 11'-5'' 1,647 48'-3'' 129 100 278 3.343 827.3 3.6 407 137.3 33,497 

6 9'-0" 5'-0" 9" 7" 162 #6 6'' 57'-10''14,072 108 #6 9'' 11'-1'' 1,798 8'-7'' 1,392 162 #6 6'' 52'-5'' 12,754 42 18''39'-9''1,115 184 18''39'-9'' 4,886 108 9'' 5'-0'' 361 270 9'' 4'-9'' 857 11'-5'' 2,059 57'-10'' 155 118 328 3.983 982.4 4.3 483 163.6 39,777 

2 9'-0" 6'-0" 9" 7" 162 #6 6'' 19'-6'' 4,745 108 #6 9'' 12'-1'' 1,960 8'-7'' 1,392 162 #6 6'' 14'-1'' 3,427 14 18''39'-9'' 372 74 18''39'-9'' 1,965 108 9'' 6'-0'' 433 54 9'' 4'-9'' 171 13'-5'' 484 19'-6'' 52 42 117 1.486 373.7 1.5 169 60.9 15,118 

3 9'-0" 6'-0" 9" 7" 162 #6 6'' 29'-1'' 7,077 108 #6 9'' 12'-1'' 1,960 8'-7'' 1,392 162 #6 6'' 23'-8'' 5,759 21 18''39'-9'' 558 105 18''39'-9'' 2,788 108 9'' 6'-0'' 433 108 9'' 4'-9'' 343 13'-5'' 968 29'-1'' 78 62 173 2.148 532.0 2.2 251 88.1 21,529 

4 9'-0" 6'-0" 9" 7" 162 #6 6'' 38'-8'' 9,409 108 #6 9'' 12'-1'' 1,960 8'-7'' 1,392 162 #6 6'' 33'-3'' 8,091 28 18''39'-9'' 743 136 18''39'-9'' 3,611 108 9'' 6'-0'' 433 162 9'' 4'-9'' 514 13'-5'' 1,452 38'-8'' 103 80 223 2.810 690.1 2.9 326 115.3 27,931 

5 9'-0" 6'-0" 9" 7" 162 #6 6'' 48'-3'' 11,740 108 #6 9'' 12'-1'' 1,960 8'-7'' 1,392 162 #6 6'' 42'-10''10,422 35 18''39'-9'' 929 167 18''39'-9'' 4,434 108 9'' 6'-0'' 433 216 9'' 4'-9'' 685 13'-5'' 1,936 48'-3'' 129 100 278 3.472 848.3 3.6 407 142.5 34,338 

6 9'-0" 6'-0" 9" 7" 162 #6 6'' 57'-10''14,072 108 #6 9'' 12'-1'' 1,960 8'-7'' 1,392 162 #6 6'' 52'-5'' 12,754 42 18''39'-9''1,115 198 18''39'-9'' 5,257 108 9'' 6'-0'' 433 270 9'' 4'-9'' 857 13'-5'' 2,420 57'-10'' 155 118 328 4.134 1,006.5 4.3 483 169.6 40,743 

2 9'-0" 7'-0" 9" 7" 162 #6 6'' 19'-6'' 4,745 108 #6 9'' 13'-1'' 2,122 8'-7'' 1,392 162 #6 6'' 14'-1'' 3,427 14 18''39'-9'' 372 74 18''39'-9'' 1,965 108 9'' 7'-0'' 505 54 9'' 4'-9'' 171 15'-5'' 556 19'-6'' 52 42 117 1.551 381.4 1.5 169 63.5 15,424 

3 9'-0" 7'-0" 9" 7" 162 #6 6'' 29'-1'' 7,077 108 #6 9'' 13'-1'' 2,122 8'-7'' 1,392 162 #6 6'' 23'-8'' 5,759 21 18''39'-9'' 558 105 18''39'-9'' 2,788 108 9'' 7'-0'' 505 108 9'' 4'-9'' 343 15'-5'' 1,112 29'-1'' 78 62 173 2.235 541.4 2.2 251 91.6 21,907 

4 9'-0" 7'-0" 9" 7" 162 #6 6'' 38'-8'' 9,409 108 #6 9'' 13'-1'' 2,122 8'-7'' 1,392 162 #6 6'' 33'-3'' 8,091 28 18''39'-9'' 743 136 18''39'-9'' 3,611 108 9'' 7'-0'' 505 162 9'' 4'-9'' 514 15'-5'' 1,668 38'-8'' 103 80 223 2.918 701.4 2.9 326 119.6 28,381 

5 9'-0" 7'-0" 9" 7" 162 #6 6'' 48'-3'' 11,740 108 #6 9'' 13'-1'' 2,122 8'-7'' 1,392 162 #6 6'' 42'-10''10,422 35 18''39'-9'' 929 167 18''39'-9'' 4,434 108 9'' 7'-0'' 505 216 9'' 4'-9'' 685 15'-5'' 2,224 48'-3'' 129 100 278 3.602 861.3 3.6 407 147.7 34,860 

6 9'-0" 7'-0" 9" 7" 162 #6 6'' 57'-10''14,072 108 #6 9'' 13'-1'' 2,122 8'-7'' 1,392 162 #6 6'' 52'-5'' 12,754 42 18''39'-9''1,115 198 18''39'-9'' 5,257 108 9'' 7'-0'' 505 270 9'' 4'-9'' 857 15'-5'' 2,781 57'-10'' 155 118 328 4.285 1,021.4 4.3 483 175.7 41,338 

2 9'-0" 8'-0" 9" 7" 162 #6 6'' 19'-6'' 4,745 108 #6 9'' 14'-1'' 2,285 8'-7'' 1,392 162 #6 6'' 14'-1'' 3,427 14 18''39'-9'' 372 80 18''39'-9'' 2,124 108 9'' 8'-0'' 577 54 9'' 4'-9'' 171 17'-5'' 628 19'-6'' 52 42 117 1.616 393.0 1.5 169 66.1 15,890 

3 9'-0" 8'-0" 9" 7" 162 #6 6'' 29'-1'' 7,077 108 #6 9'' 14'-1'' 2,285 8'-7'' 1,392 162 #6 6'' 23'-8'' 5,759 21 18''39'-9'' 558 113 18''39'-9'' 3,000 108 9'' 8'-0'' 577 108 9'' 4'-9'' 343 17'-5'' 1,257 29'-1'' 78 62 173 2.321 556.2 2.2 251 95.0 22,499 

4 9'-0" 8'-0" 9" 7" 162 #6 6'' 38'-8'' 9,409 108 #6 9'' 14'-1'' 2,285 8'-7'' 1,392 162 #6 6'' 33'-3'' 8,091 28 18''39'-9'' 743 146 18''39'-9'' 3,877 108 9'' 8'-0'' 577 162 9'' 4'-9'' 514 17'-5'' 1,885 38'-8'' 103 80 223 3.026 719.3 2.9 326 123.9 29,099 

5 9'-0" 8'-0" 9" 7" 162 #6 6'' 48'-3'' 11,740 108 #6 9'' 14'-1'' 2,285 8'-7'' 1,392 162 #6 6'' 42'-10''10,422 35 18''39'-9'' 929 179 18''39'-9'' 4,753 108 9'' 8'-0'' 577 216 9'' 4'-9'' 685 17'-5'' 2,513 48'-3'' 129 100 278 3.731 882.4 3.6 407 152.8 35,703 

6 9'-0" 8'-0" 9" 7" 162 #6 6'' 57'-10''14,072 108 #6 9'' 14'-1'' 2,285 8'-7'' 1,392 162 #6 6'' 52'-5'' 12,754 42 18''39'-9''1,115 212 18''39'-9'' 5,629 108 9'' 8'-0'' 577 270 9'' 4'-9'' 857 17'-5'' 3,141 57'-10'' 155 118 328 4.437 1,045.6 4.3 483 181.8 42,305 

2 9'-0" 9'-0" 9" 7" 162 #6 6'' 19'-6'' 4,745 108 #6 9'' 15'-1'' 2,447 8'-7'' 1,392 162 #6 6'' 14'-1'' 3,427 14 18''39'-9'' 372 86 18''39'-9'' 2,284 108 9'' 9'-0'' 649 54 9'' 4'-9'' 171 19'-5'' 700 19'-6'' 52 42 117 1.681 404.7 1.5 169 68.7 16,356 

3 9'-0" 9'-0" 9" 7" 162 #6 6'' 29'-1'' 7,077 108 #6 9'' 15'-1'' 2,447 8'-7'' 1,392 162 #6 6'' 23'-8'' 5,759 21 18''39'-9'' 558 121 18''39'-9'' 3,213 108 9'' 9'-0'' 649 108 9'' 4'-9'' 343 19'-5'' 1,401 29'-1'' 78 62 173 2.407 571.0 2.2 251 98.4 23,090 

4 9'-0" 9'-0" 9" 7" 162 #6 6'' 38'-8'' 9,409 108 #6 9'' 15'-1'' 2,447 8'-7'' 1,392 162 #6 6'' 33'-3'' 8,091 28 18''39'-9'' 743 156 18''39'-9'' 4,142 108 9'' 9'-0'' 649 162 9'' 4'-9'' 514 19'-5'' 2,101 38'-8'' 103 80 223 3.134 737.2 2.9 326 128.2 29,814 

5 9'-0" 9'-0" 9" 7" 162 #6 6'' 48'-3'' 11,740 108 #6 9'' 15'-1'' 2,447 8'-7'' 1,392 162 #6 6'' 42'-10''10,422 35 18''39'-9'' 929 191 18''39'-9'' 5,072 108 9'' 9'-0'' 649 216 9'' 4'-9'' 685 19'-5'' 2,802 48'-3'' 129 100 278 3.861 903.5 3.6 407 158.0 36,545 

6 9'-0" 9'-0" 9" 7" 162 #6 6'' 57'-10''14,072 108 #6 9'' 15'-1'' 2,447 8'-7'' 1,392 162 #6 6'' 52'-5'' 12,754 42 18''39'-9''1,115 226 18''39'-9'' 6,001 108 9'' 9'-0'' 649 270 9'' 4'-9'' 857 19'-5'' 3,502 57'-10'' 155 118 328 4.588 1,069.7 4.3 483 187.8 43,272 
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