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SINGLE REINFORCED CONCRETE
BOX CULVERT STANDARDS

GENERAL NOTES: INDEX FOR SINGLE CULVERT STANDARDS: INDEX FOR SINGLE CULVERT STANDARDS (CONT’D):
I. THE RCB CULVERT SECTIONS ARE DESIGNED FOR HL-93 LIVE LOAD AND EARTH FILLS OF RCB GI-12 INDEX & GENERAL NOTES PWH 45-1-12  PARALLEL WING HDWLS., 45° SKEW, DIMENSION TABLE
VARYING HEIGHTS. RCB G2-12 TYPICAL CULVERT BARREL DETAILS PWH 45-2-12  PARALLEL WING HDWLS., 45° SKEW, CROSS SECTION DETAILS
“ LORIZONTAL EARTH PRESSURE, cmax = 0.060 Kof MAX, EHmin = 0.030 ket RCB 44-12  CULVERT BARREL DETAILS, 4 x 4 BARREL SECTIONS oWl 45-0-15  DARALLEL NING HONLS: 480 SKEW, TOP APRON REINE, o 1+ APFON FEINF:
, EHmax = 0. c , EHmin = O. ct. -4- ;4 X -4- . , .

3. THE RCB CULVERT SECTIONS ARE DESIGNED FOR CLASS | EXPOSURE CONDITIONS EXCEPT: RCB 5-3-12  CULVERT BARREL DETAILS,5 x 3 BARREL SECTIONS PWH 45-5-12  PARALLEL WING HDWLS., 45° SKEW, QUANTITY TABULATION, I2-0 SPAN
CLASS 2 EXPOSURE CONDITION IS UTILIZED FOR THE SLAB DESIGN IN O'FILL RCB 5-4-12  CULVERT BARREL DETAILS,5 x 4 BARREL SECTIONS PWH 45-6-12  PARALLEL WING HDWLS., 45% SKEW, QUANTITY TABULATION, 10-0 SPAN
INSTANCES. RCB 5-5-12  CULVERT BARREL DETAILS,5 x 5 BARREL SECTIONS PWH 45-7-12  PARALLEL WING HDWLS., 45° SKEW, QUANTITY TABULATION, 8/-0 SPAN

4. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED AT INTERVALS OF NOT RCB 5-6-12  CULVERT BARREL DETAILS,5 x 6 BARREL SECTIONS PWH 45-8-12  PARALLEL WING HDWLS., 45° SKEW, QUANTITY TABULATION, 6-0 SPAN

MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS. RCB 6-3-12  CULVERT BARREL DETAILS,6 x 3 BARREL SECTIONS PWH 45-9-12  PARALLEL WING HDWLS., 45° SKEW, QUANTITY TABULATION, 5'-0 SPAN

5. THE CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR EDGE OR END OF REINFORCING RCB 6-4-12  CULVERT BARREL DETAILS,6 x 4 BARREL SECTIONS CBJ I-12 CULVERT BELL JOINTS, 3, 4’ & 5’ SPANS

BAR TO BE 2" UNLESS OTHERWISE NOTED. RCB 6-5-12  CULVERT BARREL DETAILS,6 x 5 BARREL SECTIONS CBJ 2-12 CULVERT BELL JOINTS, 6’ & 8’ SPANS
6. EXCEPT FOR DOWEL BARS 5rl IN SLAB, LONGITUDINAL REINFORCING IS NOT TO EXTEND RCB 6-6-12  CULVERT BARREL DETAILS, 6 x 6 BARREL SECTIONS CBJ 3-12 CULVERT BELL JOINTS, 10 & 12’ SPANS
THRU THE CONSTRUCTION JOINTS. RCB 6-7-12  CULVERT BARREL DETAILS,6 x 7 BARREL SECTIONS CBJ 4-12 CULVERT BELL JOINTS, ALL SPANS
7. FLOOR OF BARREL IS TO BE FINISHED SMOOTH. SIDES OF FOOTING ARE TO BE FORMED RCB 6-8-12  CULVERT BARREL DETAILS,6 x 8 BARREL SECTIONS
TO INSURE CORRECT LINE AND GRADE. RCB 8-4-12  CULVERT BARREL DETAILS, 8 x 4 BARREL SECTIONS
8. THE PERMISSIBLE CONSTRUCTION JOINT AT THE TOP OF THE WALLS MAY BE LOWERED RCB 8-5-12  CULVERT BARREL DETAILS,8 x 5 BARREL SECTIONS SPECIFICATIONS:
AT THE CONTRACTOR’S OPTION WITH ENGINEER'S APPROVAL. RCB 8-6-12  CULVERT BARREL DETAILS,8 x 6 BARREL SECTIONS DESIGN:
9. THE REINFORCEMENT SUPPLIED FOR THIS STRUCTURE SHALL BE GRADE 60 RCB 8-7-12  CULVERT BARREL DETAILS, 8 x 7 BARREL SECTIONS AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 5TH ED., SERIES OF 2010.
REINFORCEMENT IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS. THE DESIGN RCB 8-8-12  CULVERT BARREL DETAILS, 8 x 8 BARREL SECTIONS
STRESSES ARE BASED ON GRADE 60 REINFORCEMENT. RCB 8-9-12  CULVERT BARREL DETAILS, 8 x 9 BARREL SECTIONS CONSTRUCTION:
10. THE VERTICAL BARS IN THE WALLS MAY BE SPLICED ABOVE THE FOOTING AT THE RCB 8-10-12  CULVERT BARREL DETAILS,8 x |0 BARREL SECTIONS IOWA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR
CONTRACTOR’S OPTION AS FOLLOWS: RCB 10-4-12  CULVERT BARREL DETAILS, 10 x 4 BARREL SECTIONS HIGHWAY AND BRIDGE CONSTRUCTION, CURRENT SERIES, PLUS APPLICABLE
RCB 10-5-12  CULVERT BARREL DETAILS, 10 x 5 BARREL SECTIONS GENERAL SUPPLEMENTAL SPECIFICATIONS, DEVELOPMENTAL SPECIFICATIONS,
BAR SIZE NUMBER 415 |6|78/|9 RCB 10-6-12  CULVERT BARREL DETAILS, 10 x 6 BARREL SECTIONS SUPPLEMENTAL SPECIFICATIONS AND SPECIAL PROVISIONS
RCB 10-7-12  CULVERT BARREL DETAILS, 10 x 7 BARREL SECTIONS
MINIMUM SPLICE LENGTH | 17" 21" 25" 31" [41"| 51" RCB 10-8-12  CULVERT BARREL DETAILS, 10 x 8 BARREL SECTIONS
RCB 10-9-12  CULVERT BARREL DETAILS, [0 x 9 BARREL SECTIONS DESIGN STRESSES:
THIS SPLICE, IF USED, WILL BE AT THE CONTRACTOR’S EXPENSE. RCB 10-10-12 CULVERT BARREL DETAILS, I0 x |0 BARREL SECTIONS DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE IN ACCORDANCE WITH

I. REINFORCING BAR CLEARANCES WILL BE AS FOLLOWS: RCB 10-11-12  CULVERT BARREL DETAILS, 10 x |l BARREL SECTIONS THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 5TH ED., SERIES OF 2010z
T0P OF FLOOR 21° 10 NEAR TRANSVERSE REINFORCING BAR RCB 2412 CULVERT BARREL DETAILS, 12 x 4 BARREL SECTIONS B N e T AASHIC. LRED SECTION 5 GRADE 60.

5" -4- y 12 x CONCRETE IN ACCORDANCE WITH AASHTO LRFD SECTION 5, f'c = 4.0 KSI.

BOTTOM OF FLOOR 34" TO NEAR TRANSVERSE REINFORCING BAR RCB 12-5-12  CULVERT BARREL DETAILS, 12 x 5 BARREL SECTIONS !

END CLEARANCES: RCB 12-6-12  CULVERT BARREL DETAILS, 12 x & BARREL SECTIONS
VERTICAL TOP 2 RCB 12-7-12  CULVERT BARREL DETAILS, 12 x 7 BARREL SECTIONS
VERTICAL BOTTOM 3" OR 3" IF OVERALL HEIGHT OF THE RCB 12-8-12  CULVERT BARREL DETAILS, 12 x 8 BARREL SECTIONS
CULVERT IS NOT TO A FULL INCH RCB 12-9-12  CULVERT BARREL DETAILS, 12 x 9 BARREL SECTIONS
TRANSVERSE 2 RCB 12-10-12 CULVERT BARREL DETAILS, 12 x 10 BARREL SECTIONS
12. ALL CONSTRUCTION JOINTS SHALL BE FORMED WITH A BEVELED KEYWAY EXCEPT AT RCB 12-11-12  CULVERT BARREL DETAILS, 12 x Il BARREL SECTIONS
BELL JOINTS. RCB 12-12-12  CULVERT BARREL DETAILS, 12 x 12 BARREL SECTIONS

I3. ALL BEVELED KEYWAYS SHALL BE CENTERED. PWH O-1-12  PARALLEL WING HDWLS., 0° SKEW, DIMENSION TABLE

14. KEYWAY SIZE SHALL BE 2x4 EXCEPT AS FOLLOWS: PWH 0-2-12  PARALLEL WING HDWLS., 0° SKEW, CROSS SECTION DETAILS
KEYWAY BETWEEN THE FLOOR AND WALL SHALL BE 2x6 WHEN THE WALL IS PWH 0-3-12  PARALLEL WING HDWLS., 0° SKEW, WINGWALL ELEV. & BOTT. APRON REINF.

GREATER THAN 10 INCHES WIDE. PWH 0-4-12  PARALLEL WING HDWLS., 0° SKEW, TOP APRON REINF.
I5. KEYWAY DIMENSIONS SHOWN ON THE PLANS ARE BASED ON NOMINAL DIMENSIONS PWH 0-5-12  PARALLEL WING HDWLS., 0° SKEW, QUANTITY TABULATION, 120 SPAN
UNLESS STATED OTHERWISE. IN ADDITION, THE BEVEL USED ON THE KEYWAY SHALL BE PWH 0-6-12  PARALLEL WING HDWLS., 0° SKEW, QUANTITY TABULATION, 10-0 SPAN
LIMITED TO A MAXIMUM OF 10 DEGREES FROM VERTICAL. PWH 0-7-12  PARALLEL WING HDWLS., 0° SKEW, QUANTITY TABULATION, 8-0 SPAN
I6. IF 0'OF FILL IS SPECIFIED, DETAILS FOR PAVING NOTCH AND REFERENCE TO EPOXY PWH 0-8-12  PARALLEL WING HDWLS., 0° SKEW, QUANTITY TABULATION, 6'-0 SPAN
COATING OF SLAB REINFORCING STEEL, IF APPLICABLE, SHALL BE INCLUDED IN THE PWH 0-9-12  PARALLEL WING HDWLS., 0% SKEW, QUANTITY TABULATION, 50, 4'-0, & 3'-0 SPANS
FINAL PLANS. PWH 15-1-12  PARALLEL WING HDWLS., 15° SKEW, DIMENSION TABLE

I7. ALL DIMENSIONS ARE IN FEET AND INCHES UNLESS OTHERWISE NOTED OR SHOWN. PWH 15-2-12  PARALLEL WING HDWLS., I5° SKEW, CROSS SECTION DETAILS

18. SEE CURRENT STANDARD SPECIFICATIONS REGARDING CONCRETE FORM REMOVAL. PWH 15-3-12  PARALLEL WING HDWLS., I5° SKEW, WINGWALL ELEV. & BOTT. APRON REINF.

19. THESE CULVERT STANDARDS LABEL ALL REINFORCING STEEL WITH ENGLISH NOTATION PWH 15-4-12  PARALLEL WING HDWLS., I5° SKEW, TOP APRON REINF.

(5al IS § INCH DIAMETER BAR). ENGLISH REINFORCING STEEL RECEIVED IN THE FIELD PWH 15-5-12  PARALLEL WING HDWLS., I5° SKEW, QUANTITY TABULATION, I2'-0 SPAN /"IOWADOT Hiah Divisi
MAY DISPLAY THE FOLLOWING "BAR DESIGNATION”. THE "BAR DESIGNATION” IS THE PWH I15-6-12  PARALLEL WING HDWLS., 15° SKEW, QUANTITY TABULATION, [0°-0 SPAN . ‘ Ighway Division
STAMPED IMPRESSION ON THE REINFORCING BARS, AND IS EQUIVALENT TO THE BAR PWH 15-7-12  PARALLEL WING HDWLS., 15° SKEW, QUANTITY TABULATION, 8/-0 SPAN o
DIAMETER IN MILLIMETERS. PWH 15-8-12  PARALLEL WING HDWLS., I5° SKEW, QUANTITY TABULATION, 6'-0 SPAN =
PWH 15-9-12  PARALLEL WING HDWLS., 15° SKEW, QUANTITY TABULATION, 5'-0 SPAN . 2 STANDARD DESICN
e e SIE N Kl WA 30012 PARALLEL WING HOWLS. 30° SKEW, CROSS SECTION DETAILS oz | 2 SINGLE REINFORCED CONCRETE
-2- o y o a
BAR DESIGNATION 13 |16]19)22)25|29 PWH 30-3-12  PARALLEL WING HDWLS., 302 SKEW, WINGWALL ELEV. & BOTT. APRON REINF. R § o BOX CULVERTS
PWH 30-4-12  PARALLEL WING HDWLS., 30° SKEW, TOP APRON REINF. Sl . APRIL. 2012
20. IN THE EVENT THE SLAB THICKNESS AT THE BARREL END SECTION EXCEEDS I8 INCHES, PWH 30-5-12  PARALLEL WING HDWLS., 30° SKEW, QUANTITY TABULATION, 12-0 SPAN =| V& !
THE CULVERT PARAPET SHALL EXTEND A MINIMUM OF 6 INCHES ABOVE THE TOP OF THE PWH 30-6-12  PARALLEL WING HDWLS., 30° SKEW, QUANTITY TABULATION, 10'-0 SPAN & 2
CULVERT SLAB. REFER TO THE CULVERT DESIGN MANUAL FOR INSTRUCTIONS. THESE PWH 30-7-12  PARALLEL WING HDWLS., 30° SKEW, QUANTITY TABULATION, 8/-0 SPAN 5 2 INDEX &
DETAILS ARE TO BE INCLUDED IN THE DESIGN PLANS TO ADDRESS THESE SITUATIONS. PWH 30-8-12  PARALLEL WING HDWLS., 30° SKEW, QUANTITY TABULATION, 6/-0 SPAN = g RCB GI-I12
PWH 30-9-12  PARALLEL WING HDWLS., 30° SKEW, QUANTITY TABULATION, 5'-0 SPAN = & GENERAL NOTES

REVISED O1-2016 - UPDATED NOTE |7 PERTAINING TO CONCRETE FORMS. (OLD NOTE: REMAINING IN PLACE 5 DAYS OR LONGER, EXCEPT MIN. CONC. FLEXURAL STRENGTH BEFORE REMOVAL SHALL BE 575 PSI).

REVISED 07-2016 - ADDED THE DESIGN VERTICAL AND HORIZONTAL EARTH PRESSURES AND RENUMBERED THE GENERAL NOTES. CHANGED DISTANCE IN NOTE #20 FROM 20 INCHES TO 8.

REVISED 10-12 - DELETED THE REFERENCE TO THE DESIGN MANUAL IN NOTE |9 PERTAINING TO DETAILS IN THE DESIGN MANUAL.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - RCB GI-12 - THIS SHEET ISSUED 04-12.

173072017  9:55:59 AM bkloss W:\Highway\Bridge\Standards\Culverts\LRFD\EnglishLRFDSignedSingleCulverts.dgn  RCB G1-12 11x17_pdf.pltcfg




REVISED 12-2016 - EDITED KEYWAY NOTES IN PLAN VIEWS AND CORRECTED TYPOS.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - RCB G2-12 - THIS SHEET ISSUED 04-12.

REVISED 03-2016 - ADDED SKEWED TRANSITION WALL DETAILS.

REVISED O07-14 - TRANSITION WALL DETAILS.
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VARIABLE DIMENSIONS AND QUANTITIES FOR 3 x 3 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 i 2 Kl K2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL] STH ] AJ[B]C]D [SIZE[SP.] L |SIZE|SP.|NO.|SIZE]SP.|NO. |SIZE[SP.]NO. |SIZE] SP.|NO. |SIZE[SP.[NO. |SIZE[SP.| L |SIZE[SP.] L | H | V |SIZE| L |SIZE[SP.| L |SIZE[SP.] L | H | V [SIZE] L | SLAB |FLOOR|WALLS | TOTAL |(LB/FT)
0 |3 3]9 0|9 9|49 46]|4a|6l12]4ali2]2]4a]n]al4a]i2]a]4]u]4a]4]642]5]12/6-0]3-0[30]-—-] - |4]9][48]|5] 12]66][33][3-3] -] — |0.57]0.191 | 0.146 | 0.494 | 63.42
| [ 3|3 8 0|9 ]|9|4a]|9 45|44 |6|i2]4]|12]2]4] 1442|441 4|5 12425 ]12]|6-0|3-0|30]--] - | 4|9 485 ]12]6-6]3-3|3-3] - | —- |0.144] 0.191 | 0.146 | 0.48] | 62.32
2 |33 |8lwo][9]9|4]9]a454]612]aliel2]4a|n]4a]laliz[ala]n|4a]a]9]4a2]5]12]60][30[30] -] - | 4]9]|48]|5 |12]5-7]2-4/3-3] -] — |0.144 | 0.191 | 0.146 | 0.481 | 59.47
35|33 8109 9|49 |45]4]6]12]4 2|24 |4a]ali2]4a]4|n]|4a]a]|12| 425 ]12]5=2]|2-4[2-10 -] — |4 |[12]4-8]| 5 |12]5-4]|2-1|3-3] 5 | 4-8 | 0.144 | 0.191 | 0.146 | 0.481 | 55.16
683 |38 ]10]9 9|49 |45]4[6|12]4 2|24 15]4a]4a i2]4a]4]15]4]4]|12]4-=2]5 |12]4-8][1-10[2-10] 5 |4-2] 4 |12]4-8] 5 |12]5-1 [1-10/3-3] 5 | 4-8 | 0.144 | 0.191 | 0.146 | 0.481 | 53.97
9-10] 3|3 8|10 99| 4]|9]|45]|4 6124 12]2|4]|14]4] 4124 4]12]4]4 12425 |12]4-7]1'-9[2-10 5 |4-2] 4 |12]4-8|5 |12]4-10]1-7|3-3]| 5 | 4-8]0.144 | 0.19] | 0.146 | 0.48] | 53.21
-i5] 3 | 38|10 99|49 ]45]4|6 1242241444 2|44 12]4a|4a12]4-2]512][4-7]1-9[2-10] 5 |4-2] 4 [12]4-8|5 [12]4-10]1'-1|3-3| 5 | 4-8]0.144 | 0.191 | 0.146 | 0.481 | 53.2
620] 3 | 3 |8 10| 9| 9|49 4546|124 2|2 414a]4]|4]12|4] 412|449 |4=2]|5]12]4-71]1-9]2-10/ 5 |4-2]|4 |9 |48 5 |12|4-10]1'-7]3-3] 5 | 4-8 | 0.144 | 0.191 | 0.146 | 0.481 | 55.08
20125 3 |3 [ 8|10 9] 9|4 94546 12| 4 12|24 14]4a]412]4]4]12]a]|5 12425 |12]4-71]1"-9]2-10] 5 |4-2|5 |12]|4-8]|5 |12]4-10]1-7|3-3]| 5 | 4-8]0.144 ] 0.191 | 0.146 | 0.481 | 56.79
26-30] 3 | 3 | 8 10| 9 | 9|49 454 612]4|12|2] 4144 4]12]4] 412|446 |4=2]|5]12]4a-1|1-9]2-10] 5 |42 4]|6]| 48] 5 |12]4-10]1-7|3-3] 5 | 4-8|0.144 | 0.191 | 0.146 | 0.48] | 58.79
335/ 3 | 3| 8|10 9| 9|4 94546 12| 4 12]2]4 14]4a]412]4]4]12]a]4|6|42]|5 12]4-71]1"-9]2-10] 5 |42 4 |6 ]|4-8]|5 |12]4-10]1-71]3-3] 5 | 4-8]0.144]0.191 | 0.146 | 0.481 | 58.79
36-40] 3 | 3 | 8 | 10| 9 | 9|49 45| 4 6|12]4|12]2]4 144 4]12]4]|4 12459425 ]12]4-71|1-9]2-10 5426|9485 |12]4-10]1-7]3-3]| 5 | 4-8|0.144 | 0.191 | 0.146 | 0.48] | 62.66
4145/ 3 |3 [ 8|10 99| 4a 94546 12| 4 12|24 14]4a]412]4]4]12]4a]|5 ]9 42]|5 ] 12]4-71]1"-9]2-10 5 42| 6|9 |4-8]|5 |12]4-10]1-7|3-3]| 5 | 4-8]0.144 ] 0.191 | 0.146 | 0.481 | 62.66
46-50] 3 | 3 | 8 10| 9 | 9| 4|9 45| 4 612|412 2] 4 14|44 |12|4]| 4 12| 4|69 |4=2]|5]12]4-71|1-9]2-10 5426|9485 |124-10]1-7]3-3] 5 | 4-8 | 0.144 | 0.191 | 0.146 | 0.48] | 65.34
5055 3 | 3 | 810 9] 9|4 9] 4546 2|4 12]2]414]4a]4i2]4]4]12]4a]6 |9 4=2]5 ] 12]4-7]1"-9]2-10 5 42| 6|9 |4-8]|5 |12]4-10]1-7|3-3]| 5 | 4-8]0.144 | 0.191 | 0.146 | 0.48] | 65.34
>
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ENGL |SHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 3-3-12 - THIS SHEET ISSUED 04-12.
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VARIABLE DIMENSIONS AND QUANTITIES FOR 4 x 4 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 I 2 Kl K2 k9 mi m2 e CONCRETE (CY/FT) STEEL
FILL] S [ H | A[B [ C[D [SIZE[SP.] L |[SIZE[SP.[NO.|SIZE| SP.[NO. [SIZE|SP.|NO. |SIZE|SP.| NO. |SIZE[ SP.[NO.[SIZE[SP.| L [SIZE[SP.| L | W | V |SIZE] L |SIZE[SP.| L |SIZE[SP.| L | H | V |SIZE| L | SLAB |FLOOR|WALLS|TOTAL (LB/FT)
0 [4a]4ali0]i0]9 9|49 |57 |4 6165123415 442|545 4|6|89]|52[5]12]66]|36[30|-—-| — |5|2|658|5]|i12|15|324-3--| -- |0.202]0.222 | 0.202 | 0.626 | 80.84
| | 4|48 109 9|4|9|55]4/|6|6|4|2]3|415/ 4]4][i2]5]|4]I5[4|4]|6|52]|5 12|6-4[36[2-10 | - |5 |12]58]|5|(2|7-9|36|4-3] | -- |0.168 | 0.222 | 0.202 | 0.592 | 76.00
2 |4 4|8 109 |94 9|55 4|66 4|i2]3|4]|i5(4a|4|i2 5|4 15[4|4|6|52]5]2|6-4|36|2-10 | - |5 |i258|5]12]1-0]2-94-3] - | - |o0.168 | 0.222 | 0.202 | 0.592 | 14.32
354 | 4|8 1099 |4[9|55|4|6|i6|4 |2 3|4 15[4[4a|12]5]4]|0|6]|4]|9|52]|5]|12]58][2-10[2=10] -] -~ | 4|9 |58|5 (2|68 25 43| 5 |5-8]0.168 | 0.222 | 0.202 | 0.592 | 70.42
68 | 4 | 4 | 8 10 9|9 | 4|9 554 6|i6|4 |2 3|4 18] 4a[a12]5]|4]|8|a|a|o|s2|5]|i12[4|2-1]2-10]5 52| 4|9 |58|5 2|64 21 4-3] 5 |65-8]0.68 | 0.222 |0.202 | 0.592 | 66.97
9104 | 4|8 109|949 |55 4|66 4|23 4]|i5(4|4|i25|4 15| 4[4]|i12]52]|5]i2|4-8|-102-10]5 |52 4|9 |58[5]|12]6- [I-10[4-3] 5 | 5-8|0.168 | 0.222 | 0.202 | 0.592 | 64.74
=15 4 | 4 |8 |10 9 |9|a|9|556|4 6|i6|4a|i2]3| 4154|4254 |5 4|5 12|5-2[5]12]4a-8][I-10[2-10]5 |5-2]|4 |6 |58|5]|12|6- [110[4-3] 5 | 5-8|0.168 | 0.222 | 0.202 | 0.592 | 69.18
1620 4 | 4 | 8 | 10| 9 | 9|49 |55 4 | 6|i16]| 4123|4154 4]|i2]5]4|15 4| 4]|6]|5-2[5]12]48][-10[2-10]5 |52 4|6 |58]|5]|i2|6- [I-10/4-3] 5 |5-8|0.168 | 0.222 | 0.202 | 0.592 | 70.37
2125( 4 | 4 [ 8 | 10] 9| 9| 4|9[55| 4|6 |6|4|2]35|4 |4 4|4ali2]5]4]|15/4|5]|9|52|5 12| a7|[r3[2-10 5526|9585 |l2]6- |I-10/4=3| 5 |5-8]0.168 | 0.222 | 0.202 | 0.592 | 14.92
2630 4 | 4 | 8 | 10| 9 | 9| 49|55 4 |6|16| 4123414442545/ 4|6 |9]|5-2]|5]12]&41[1-9[2-10]5 |5-2|6|9|58]|5]|12|6- [I-10[4-3] 5 | 5-8|0.168 |0.222 | 0.202 | 0.592 | 78.2I
31-35| 4 | 4 [ 8 | 10] 9| 9|4|9 55| 4|6 6|4 2|34 @4 a|aliz]5]4]15(4|6]|9|52]|5 12]47|r-9[2-105 526 |9]|58]|5|2|6- |I-10/4-3] 5 |5-8]0.168 | 0.222 | 0.202 | 0.592 | 18.2I
36-40| 4 | 4 | 8 | 10| 9 | 9|49 55|46 16| 4 1234|144 4]|12]5]|4]4]4 6|9 |52|5]|12|4-1|1-9[2-10] 5 |5-2|5 |6 |58 5|12 6-0|'-9|4-3| 5 | 5-8]0.168 | 0.222 | 0.202 | 0.592 | 18.I3
a1-45| 4 | 4 | 8 [ 10] 9| 9|4 |i12]55| 4|6 |6]4|2]5]|4 |4 4| 4|i2]5]|4 13/4|5]|6|52]|4|6|47|19]2-104]|52[5]|6]|58]|4]|6|5-11|1-8|4-3] 4 |5-8]|0.168] 0.222 | 0.202 | 0.592 | 80.34
46-50| 4 | 4 | 8 |105] 9 | 9| 4 [12]55 |4 |6 16| 4 123|414 441254 (4|47 |9|5-2|4]|6]|4-1|1-9[2-10] 4 52|79 58| 46|61 |I-9]4-4] 4 | 5-8]0.168 | 0.231 | 0.202 | 0.601 | 88.79
555| 4 | 4 | 8 105 9| 94955 4|6 6|4 2354 4 44|25 4 1446 |6 52|46 a71|rgl2-104]|52|6]|6|58|4|6 6 |1-9/ 44 4|58]0.68]0.25 |0.202 | 0.60I | 93.16
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VARIABLE DIMENSIONS AND QUANTITIES FOR 5 x 3 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el 2 I 2 Kl k2 K9 mi m2 m9 CONCRETE (CY/FT) STEEL
FILL] S [ H [ AJ[B]C][DI[SIZE[SP.] L [SIZE[SP.|NO.|SIZE|SP.|NO. |SIZE| SP.[NO. |SIZE| SP.|NO. |SIZE| SP.[NO.[SIZE[SP.] L [SIZE[SP.| L | H | V [SIzE][ L [SIZE[SP.| L [SIZE[SP.| L | H | V [SIZE][ L | SLAB [FLOOR|WALLS[TOTAL (LB/FT)
0 |53 0[]0 9]94a|9 47|46 125 1244116412641 |6|6]3]|62|5]|I12/56|26|30]5|6-2|6]9]|68]|5 |I12|59]26|53] 5| 6-8]|0.233]| 0.253 | 0.146 | 0.632 | 85.13
| |5 3|85[10] 99|49 45| 4]|6|12]4]i2]4] 4]l |6]4][12]6[4 11|66 |12]6=2]5]I2|54|25[2-11|5|6-2]612]68|5]I2]58]2-5/3-3] 5 |6-8]0.203]0.253 | 0.146 | 0.602 | 76.74
2 |5 3|8 |09 9]|a|9]45]4a|6]12 4 i2]4|4]9|6|4 12|6|49|6]|5]|9]|62]|5]12]50 2-22-105]6=2|4|6]|68]|5]|12]55 2-23-3] 5 |6-8]0.193|0.253 | 0.146 | 0.592 | 72.61
3453 81099 | 4|9 454 6|24 124|417 4]|4]|i2]6]4]|i1]4]4]|6][6-2]5]I12]4-10[2-0[2-10 5 |6-2| 4|6 ]|6-8|5]|I12]5-3]2-0[3-3| 5 |6-8]0.193 | 0.253 | 0.146 | 0.592 | 68.58
58| 5|38 10]9 9|49 454 |6|l2]4a|i2]4|4 i17|4|4|i2]6]4]|16]4a]5]|i262]5]I124-10[2-0[2-10[5 |6-2] 4|6 |68]|5|12]5-2][I-113-3] 5 |6-8]0.193 | 0.253 | 0.146 | 0.592 | 67.00
9105 | 3810|9949 4546124 12|44 1544 1264 15|4|4]3]|6-2|5 i2]48|I102-105|6-2|4]6|6-8|5 12|51 |I'-103-3] 5 |6-8]|0.193]0.253 | 0.146 | 0.592 | 65.24
-5 5 | 3| 8|10 99|49 45| 4]|6|12]4|i2]4a] 4544 12|64 ]|15/4|4]|6]|6-=2|5]Il2]4=8]110[2-10[5 |6-2|4|6]|68|5]I2]|5-1 |I-103-3] 5 |6-8]0.193|0.253 | 0.146 | 0.592 | 67.84
1620| 5 | 3 | 8 [10] 9 | 9|49 45| 46|12 4] (24| 4|54 4126415/ 4|69 6=2|5]|Il2]4=8]Il0[2-10[5]|6-2|6]|9]|68|5]I2]5- [I-10[3-3] 5 |6-8]0.193| 0.253 | 0.146 | 0.592 | 17.37
2925] 5 | 3 |8 |10 9| 9|4 12|45 |4 [6|12]4 12|44 1444|1264 144|699 |6-2]4]|6]|4-7]1-3]2-104 62|56 |6-8|4]6]|50]|1-9]3-3] 4|6-8]0.1935]0.253] 0.146 | 0.592 | 79.32
26-30] 5 | 3 | 8 | 10| 9 | 9|4 9454 |6|l2]4|l2]4|4]|(4]4]|4]|i2]6]4][14]4]5]|6|6-2]4|6]|4-7|19[2-10[4 6-2]5]|6]|68|4]6]|5-0]1'-9[3-3] 4 |6-8]0.193]0.253 ] 0.146 | 0.592 | 81.29
31-35] 5 | 3 | 8 105 9 | 9|5 12| 454 |6 |12]4 12|44 1444|126 4144|7179 62|46 |4-7]1-3]2-104 |6-2]|6 |6 |6-8|4]|6]|5-1|1-3]34] 4 |6-8]0.195]0.263 | 0.146 | 0.602 | 93.82
36-40] 5 | 3 (85|11 | 9 | 9|5 12464 |6|(2]4|l2]4|4 (4|4 4][i2]6]4][I3|4]6]|6]|6-2]4|6|48|19[2-11|4 6-2]6]|6]|68|4|6]|5-0]1'-8|3-4] 4 |6-8]0.203]0.274] 0.146 | 0.623 | 95.18
445/ 5 | 3 (95(11.5] 9 | 9|5 | 12|48 |4 6 |12]4 12|44 [14]4]4]|126|4]15/4|6]|6|62|4]|6|48|1-3/2-11] 4 62|66 |68|4]|6]|5-1|1-8|35| 4|6-8]|0.223] 0.285 | 0.146 | 0.654 | 95.79
46-50] 5 | 3 |10 12| 9 | 9|5 [12]4-9| 4 |6 |(2] 4 12]4]| 4 13|4]| 4126414466 62464818304 |6-2|6]|6|68|4]|6]|5-2]|'9]3-5 4 |6-8]0.233]0.29 | 0.146 | 0.675 | 96.18
5155 5 | 3 [10.5]12.5] 9 | 9 |5 | 12]4-10] 4 | 6 12| 4 12|44 15|44 12 6] 4 14|46 6 62|46 48|18 30| 4 62|66 |68|4]6]5-3|1-9 36| 4]6-8]0.243] 0.307 | 0.146 | 0.696 | 96.58
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VARIABLE DIMENSIONS AND QUANTITIES FOR 5 x 4 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bi el 2 i 2 ki k2 K9 mi m2 m9 CONCRETE (CY/FT) STEEL
FILL[ S [H [ A B CJ[D [SIZE[SP.] L |SIZE[SP.|NO. |SIZE[SP.]NO. |SIZE]SP.[NO. [SIZE| SP. | NO. |SIZE] SP. [NO. [SIZE[SP.] L |SIZE[SP.] L | H | V [SIZE] L |SIZE[SP.] L [SIZE[SP.] L [ H [ V |SIZE] L | SLAB [FLOOR|WALLS|TOTAL [(LB/FT)
0 (5] 4 0]10]9 9|49 57| 4|6 |16|5 1244 11]6]|4|12/6|4 12|66 |9]|6-=2]5 1270|4030 -] - | 6|9|6-8]|5]12|6-102-74-3| 5 | 6-8| 0.233 | 0.253 | 0.202 | 0.688 | 95.05
| | 5|4 85/ 109 9|49 554|616 412,441l |64 1264 126|612 625 12|6-11 4-02-11]—-] — | 6|9 |68 5 12|6-12-8/4-3| 5 | 6-8]0.203] 0.253 | 0.202 | 0.658 | 90.39
2 |5 48 109 9|4a |9 554 6|64 1244|1364 |12]6] 4|1l |6]|5]|98]|62]5 12|58]2-102-105]|6-2]5]|9|68]5 |12]|68|25|4-3] 5 | 6-8]0.193 | 0.253 | 0.202 | 0.648 | 82.05
3415 48109949554 616|412 44|10 6| 4|12 6]4 10|64 6625 ]|12|52242-10 5 62|46 ]68|5 12|66 2-34-3] 5 |6-8]0.193]0.253 ] 0.202 | 0.648 | 79.24
58 |5 | 48|10 9| 9| 4a|9|55]|4 6 16| 4 1244|184 4|26 4]8]4|5 12]6-=2]5]|12|4a-11|2-1]2-10]5 |6-2] 4|6 |6-8]5 |12]6-4|2-1|4-3] 5 | 6-8]0.193 | 0.253 | 0.202 | 0.648 | 74.29
5510 5 | 4 [ 8|10 9| 9|4 [9|55] 46|16 41244 16|44 12|64 16443 625 12[4-91-11]2-10 5 |6-2]4 6685 12]6-2 11 4-3] 5 |6-8]0.193]0.253 | 0.202 | 0.648 | 72.29
1-15] 5 | 4 | 8 |10 9| 9|49 55| 4|6 164 |12]4] 4 16|44 12|64 164|446 625 12]4-91-11]2-105 |6-2|6 |9 |6-8|5 12| 6-2|-11]4-3] 5 | 6-8]0.193 ] 0.253 | 0.202 | 0.648 | 79.84
620] 5 | 4 | 8 10 9| 9|4 |9 |55|4 6 i6| 4|12 4416|4412 6|4 16|46 |9 [6-2]5]|12,4-9[I-11]2-105 62|69 68]|5 |12]6-2]I-Il|4-3] 5 | 6-8]0.193 | 0.253 | 0.202 | 0.648 | 84.42
21-25| 5 | 4 |8 10| 9 | 9| 49|55 4|6 16| 4 |12] 44 15]4] 4126 416|469 62512 4-8[1-102-10 5 62|56 |6-8]|5|12]6-2]|1I 4-3] 5 |6-8]0.193 | 0.253 | 0.202 | 0.648 | 84.34
26-30] 5 | 4 | 8 | 10| 9 | 9|4 |12 55| 4 6|16 4 12| 4|4 14|44 1264|1445 6622|4647 19]2-10 4625|668 4660|1343 4 |6-8]0.1930.253 | 0.202 | 0.648 | 86.16
31-35| 5 | 4 | 8 105 9 | 9| 49 |55 4|6 16| 4 |12] 44 14|44 126 414|479 |62 4|6 4-7|1-3/2-10 4 62| 6 |6 |68 4|6 |6-1 |1-9]4-4] 4 | 6-8]0.193 | 0.263 | 0.202 | 0.658 | 39.45
36-40| 5 | 4 (85|11 | 9 | 9| 4|9 56|46 16| 4 124|414 4] 4|12 6414466624648 |1'92-11]4 62|66 68| 46| 6-1 | I-3]4-4 4 | 6-8]0.203] 0.274 | 0.202 | 0.679 | 101.03
41-45| 5 | 4 |95]11.5] 9 | 9| 4 |9 |58 4|6 16| 4 |12] 44 14]4] 4126 41546 6|62 4|6 48|132-11] 4 62|66 |68 4]|6]|6-3]1-104-5] 4 |6-8]0.223] 0.285 ] 0.202 | 0.710 | 101.76
26-50] 5 | 4 |10 12| 9 | 9| 419 59|46 16| 4 1244|144 4]12,6]4[15/4]6 66246491930 4 62|66 68|4]|6]|6-3]1-1045] 4 | 6-8]0.233]0.29 | 0.202 | 0.731 | 102.16
51555 5 | 4 [10.5/12.5] 9 | 9 | 4 | 9 |5-10] 4 | 6 16| 4 |12 4 4 15| 4] 4 12 6| 4 15| 489 |62 4|6 4-101-103-0| 4 62| 8 | 9|68 4|6 6-4]1-1046] 4 | 6-8]0.243] 0.307 | 0.202 | 0.7152 | 111.47
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VARIABLE DIMENSIONS AND QUANTITIES FOR 5 x 5 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 I 2 Kl K2 K9 m m2 m9 CONCRETE (CY/FT) STEEL
FILL]| S| H][A[B]C[D[SIZE[SP.] L |SIZE[SP.[NO.|SIZE[SP.[NO. |SIZE[SP.[NO. |SIZE]SP.|NO.|SIZE[SP.[NO. |SIZE[SP.| L |SIzE[SP.] L | H | vV |SizE[ L |size[sP.] L |Sizg[sP.] L | H | V [SIZE[ L | SLAB |FLOOR|WALLS | TOTAL (LB/FT)
o |55 |w0]0]9 | 9|a|9|e-7] 46|20/ 5 12| 4| 4|11|6|4]|126| 4|11 |6|6|9|6-2|5]12|7-0]|4-0|30-—-| —- |6 |9]|6-8|5|12|8-10/3-7|5-3]| - | — |0.233] 0.253 | 0.257 | 0.743 | 103.63
| | 5|5 |85/i0]|9 9|4 |9 654|620/ 4 12]a|4aii|6]4ai2/6|l4a|ii|6]|6|i2]6=2]5]12|6-11]|4=0l2-11| -] - | 6|9 |6-8|5|12]9-3|4-0]/5-3] - | -- |0.203] 0.253 | 0.257 | 0.713 | 99.68
2 |5 s 8|9 |94 9|es5|a|6|20aliz]a]a|n|6|4ali26]4|11|6|5]|9|62|5]I12]6-10{4-0[2-10]—-| - |6 |9 ]|6-8| 5 |12]|8-4]|3-1|5-3] - | - |0.193 | 0.253 | 0.257 | 0.703 | 96.39
34 |5 |5 8|09 9|49 6546|204 i2]ala n|e|aliz]6]4|i3]6|4|6|6-2|5]12]6-2[31]31|-—-| —- | 4|6|68|5] 12|8-0]2-9/53]| 5 |6-8]0.193]0.253 | 0.257 | 0.703 | 88.92
58| 5|5 8 10| 9| 9| 4|9 65| a|6|204 244 |in|6|ali26|4|ii|6]|5]|12|6-2|5]12]5-4|2-6l2-105|6-2|4 |6 |6-8|5]|I12|17-8]|2-5/5-3] 5 | 68 0.193 | 0.253 | 0.257 | 0.703 | 85.26
-0 5|5 | 8|10 9 9| 49|65 |4|6|20] 4 i2]alali7|alalizle|ali7]a]5 ] 12]6-2]|5] 12|4-10/2-0[2-10 5 |6-2| 4|6 68|05 |12]|17-3|2-0|5-3| 5 |6-8]0.193]0.253 ] 0.257 | 0.703 | 80.55
-15| 5 |5 |8 |10] 9| 9|49 |65 4a|6|20]aliz]a]a|17|a|4ali2]6]4|11|4a]5]|9]|6-2|5]124-10/2-0[2-10] 5 |6-2| 6 |9 |6-8| 5 |12]|7-3|2-0|5-3] 5 | 6/-8 | 0.193 | 0.253 | 0.257 | 0.703 | 87.53
620/ 5 | 5 |8 109 | 9| 4|9 |65 46|20 4 2|44 |ir|alai2]6| 41469 |e-=2]5]12[4-10[2-0]2-10/ 5 |6-2|6|9|6-8|5 12| 17-3|2-0/53| 5 |6-8]|0.193] 0.253 | 0.257 | 0.703 | 91.47
2025 5 | 5 | 8|10 9| 9| 4a|12|6-5| 4|6 |20 4 |12]4a|4 15|44 |12]6|4a|16|4a|6 |9 |6-2|4]|6]|4-8[1-10/2-10 4 |6-2|5|6]|6-8|4]|6]|17-2|I"-11|5-3] 4 |6-8]0.193|0.253]|0.257 | 0.703 | 93.45
26-30| 5 | 5 | 8 10| 9 | 9|4 2654 6|20 4124|454 42|64 |16|4a|5|6|6=2|4]|6]|4-8|I-102-104|6-2|7]|9|6-8| 4|6 17-2]|I-II|53] 4]|6-8]|0.193]0.253] 0.257 | 0.703 | 98.47
30-35| 5 | 5 | 8105 9| 9| 4| 9|6-5| 46|20 4 |12]4a|4a|15|4a|4|12]6|a|16]a| 7|9 6-2|4|6]|4-8]1-10[2-10 4 |6-2|6|6]|6-8|4]|6]| 17-3|1"-11|5-4]| 4 |6-8]0.193]0.263|0.257 | 0.713 | 107.26
36-40| 5 | 5 /85|11 | 9 | 9| 4|9 66| 4 6|20 4 12]a|4 5441264 16/4|6|6|62|4|6|4-9|1-102-11] 4|62|6]|6,6-8|4]|6]|17-3]|I-II|54] 4 |6-8]0203]0.274] 0.257 | 0.734 | 108.84
41-45| 5 | 5 |95]11.,5] 9 | 9| 4| 9|68 4|6 |20] 4 |12]4a|4a|6|4a]|4a|iz2]6|a|17]4a|6 |6 |6-2|5]|9|4-10[1-11]2-11| 5 |6-2|6|6|6-8|5]|9]|15|2-0|55| 5 |6-8]|0.223]0.285 | 0.257 | 0.765 | 112.53
46-50] 5 | 5 |10]12| 9 | 9|5 [i2|6-9]| 462041244 1644126417 466|625 |94 |1-1|30|5|6=2|6|6,6-8|5]9]|175]|2-0/55] 5 |6-8]0.233]0.29 | 0.257 | 0.786 | 115.29
5(-55| 5 | 5 [10.5/12.5/9.5] 9 | 5 | 12]6-10] 4 | 6 20| 4 12|44 6|4 4126|4174/ 6 |6 6-3/5]|9]5-0[2-0/30]/5 ] 6-3|616]|6-9|5]9] 7177|2156 5 6-9]0.2470.311 | 0.271 | 0.829 | 116.71
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VARIABLE DIMENSIONS AND QUANTITIES FOR 5 x © BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 Il f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL] S| H] A B]C D |SIZE[SP.]| L |SIZE[SP.|NO.|SIZE|SP.|NO.|SIZE| SP.[NQ. [SIZE[SP. [ NO. |SIZE| SP.NO.|SIZE[SP.] L |SIZE|SP.] L | H | V |SIZE[ L |SIZE[SP.] L |SIZE[SP.] L | H | V |SIZE] L | SLAB | FLOOR [WALLS | TOTAL [(LB/FT)
0 | 5|6 |10]10] 9] 9]|4]|9]| 77| 4|6|24|5 /124|411 |64 12|61 4|11 6|69 |6-2|5]12]70]4-0/30] -] —- |6|9]|6-8|5]|12|10-3/4-0|6-3]| - | — |0.233 | 0.253 | 0.313 | 0.799 | 111.29
| |56 (85/10]9]9]|4]|9|75]|4|6|24]5]12]4]4]|n|6]|4aliz]|e6]4a]|1l|6]6]9]|6-2]|5]12]6-11|4=0[2-11] -] —- | 6] 9 |6-8]5 |12]10-3|4-0|6-3] - | -- | 0.203 | 0.253 | 0.313 | 0.769 | 110.79
2 | 5| 6|8 10|99 | 4|9 | 75| 4|6 |2a] 4 12]4] 4 11|64 |12/6|4]|01|6]|5]|9]|6-2]5]I12|6-10]4-0]2-10 -] - | 69]|6-8]|5]|I12]|10-34-0|/6-3] - | -—- | 0.193 | 0.253 | 0.313 | 0.759 | 105.16
34 5|6 | 8|10 9| 9| 4|9 ]|75]|4]|6|24] 4124|411 |6] 412|641 ]6]4]|6|6-2]5] 12]6-104-0]2-10 -] -—- |4 |6 ]|6-8]5 |12]10-3/4-0|6-3] —- | —- | 0.193 | 0.253 | 0.313 | 0.759 | 99.58
57| 5| 6|8 109 | 9]|4]|9 ]| 75| 4|6 |24 4 124|416 412641165 12625/ 12|66]|3-8|2-10 -] - |4 ]|6|6-8|5|12]|934]|3-1]6-3] - | — |0.193 | 0.253 | 0.313 | 0.759 | 95.37
8-10| 5| 6| 8|10] 9] 9| 4|9 75| 4|6 24]4 12]4] 4|13/ 6| 4|12/ 6] 4 12|65 ]12|6-2]5]12]|5-8]2-102-10] 5 |6-2]| 4|6 |6-8|5|12|8-11]2-8|6-3| 5 |6-8]|0.193]0.253] 0.313 | 0.759 | 93.29
1-15] 5 | 6 | 8 |10] 9| 9| 4|9 | 75| 4|6 24| 4 |12] 4|4 |i0|6] 4|12 6] 4]10/6|5]|9]|6-2]5]I12|5-2]|2-4/2-10 5 |6-2|6 |9 |6-8|5|I12]|8-7]2-46-3| 5 |6-8]|0.193|0.253 | 0.313 | 0.759 | 98.37
620] 5 | 6 | 8 |10] 9] 9| 4|9 ]| 75]|4|6 24| 4a]12|] 4] 4|06 4|i2]6]4]10[6]6]|9]|6-2]|5]12]5-1]|2-32-105]|6-2]|6 ]9 |6-8|5|12|8-6]|2-36-3] 5 |6-8]0.193] 0.253] 0.313 | 0.759 | 101.95
21-25| 5 | 6 | 8 | 10| 9 | 9| 4 |12]7-5]| 4|6 |24] 4 | 12| 4] 4|18 4] 4|12 6| 4|96 6|9 ]|6-2|4]|6 |4-1|2-1]2-10] 4 |6-2|5|6|6-8| 4|6 |8-5]2-2|6-3| 4 |6-8]|0.193 | 0.253 | 0.313 | 0.759 | 102.87
26-30] 5 | 6 | 8 | 10] 9] 9| 4 | 9|75 4|6 24| 4|12 4] 4|18]4]4]12]6]| 4]9|6]|5]|6]|6-2]4]6]|4-1l|2-1]c-10 4 |6-2]7]|9]|6-8| 4] 6]8-5]|2-2|6-3] 4 |6-8]0.193]0.253] 0.313 | 0.759 | 111.03
31-35| 5 | 6 | 8 |105] 9 | 9| 4 | 9 | 75| 4 | 6 |24| 4 | 12| 4| 4 |(8] 4| 4 12| 6| 4 | 9|6 ]| 7|9 ]|6-2]4]|6|4-1|2-1]2-0] 4 | 6-2] 6 |6 |6-8| 4|6 |8-6|2-2|6-4] 4 |6-8]0.193] 0.263 | 0.313 | 0.769 | 117.08
36-40| 5 | 6 85|11 |95] 9| 4 | 9| 76| 4 | 6 |24] 4|12]| 4| 4106 | 4 |12]6] 4|10/ 6| 7|9 ]|6-3]|6|12|57|2-4/33|6 |6-3|6]|6]|6-9| 6 |12|8-9]|2-5|/6-4] 6 | 6-9]0.206] 0.278 | 0.330 | 0.814 | 129.79
41-45| 5 | 6 | 9 |11.5] 10| 9 |5 |12]7-7| 4 | 6 24| 4 | 12| 4] 4 10| 6| 4 |12 6| 4 10|66 |6|6-4|6|12]|57]2-433|6|6-4| 6|6 |6-10] 6|I2|8-10|2-5|6-5| 6 |6-10]0.220 | 0.293 | 0.347 | 0.860 | 134.55
46-50] 5 | 6 |95| 12|11 | 9| 4 |12]| 78| 4 | 6|24] 4|12]| 4| 4]10|6 ]| 4 |12]6] 410/ 6|6 ]|6|6-6|6]9]|59|25|34]6|6-6|6]6]|7-0]|6]9|8-10/2-5/6-5] 6 | 1-0]0.238] 0.311 | 0.383 | 0.932 | 144.24
51-55| 5 | 6 |10.5/12.5/11.5] 9 | 4 |12 7-10] 4 | 6 |24] 4 |12] 4] 4 19| 6] 4|12/ 6] 49|66 1|6|6-7]51]6]|54|2-430]5]6-7]|61]6]7-1]5]6.8-11]2-5/6-6] 5| 7-1]0.263] 0.326] 0.400 | 0.989 | 143.79
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VARIABLE DIMENSIONS AND QUANTITIES FOR 6 x 3 BARREL SECTIONS

BAR LIST QUANTITIES
DIMENSIONS al bl el e2 fl f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL| S| H| A | B | C | D |SIZE[SP.| L |SIZE|SP.|NO. |SIZE|SP.|NO. |SIZE|SP. |NO. |SIZE| SP. |NO. |[SIZE|SP. |NO. |SIZE|SP.| L [SIZE|SP.| L H vV ISIZE] L IZE|SP.| L |SIZE|SP.| L H vV ISIZE| L SLAB | FLOOR | WALLS | TOTAL (LB/FT)
0 6 3 105 10 | 9 9 4 |12/ 47| 4|6 |12|5 |12|/5]| 4 |l0|/6 | 4|12 7|4 |12|/6 |6 |9 |T7T-2|4]|6|55|2-4|3-1|4 |7-2|6 |9 78| 4]|6|5-|2-8[3-3|] 4 | 7-8]0.275]| 0.284 | 0.146 | 0.705 | 94.26
| 6 | 319|109 ] 9|4 |12|46| 4 6|12 4|12|/5| 4|06 | 4|12 7| 4|l |6 |6 |I12|7-2|4]|6|5-2]|2-3[2-1I| 4 |7T-2]6 |9 |78| 4|6 ]5-9]|2-6|3-3| 4 |7-8]0.24]1 | 0.284 | 0.146 | 0.67| | 87.76
2 6 3 8 |10] 9 9 4 |12 |45 4 |6 |12 4 |12|5] 4 18|14 4 |12 714|106 |5 |9 |7-2]|4 |6 |4l |2-1]2-10] 4 | 7"-2 | 6 | 9|78 4|6 |5-6|2-3/3-3| 4 |7-8]0.218]|0.284 | 0.146 | 0.648 | 83.79
3 6 | 3,810 99|49 |45|4 |6 |124]|]12/5|4 |9 |6 | 4|12 7| 4|96 |5 |9 |7T2|5]|12|5-0]2-2/2-10] 5 |T7T-2]6 |9 |T1T-8|5|I12]5-5]2-2|3-3| 5 |7-8]0.218 ] 0.284 | 0.146 | 0.648 | 82.50
4-6 | 6 3 8 |10] 9 9 4 19 /45| 4|6 |12|]4]|12/5]| 4|9 |6 |4|12/ 7] 49|64 |6 |T7T-2|5]12|5-0|2-2|2-10/ 5 |7-2] 4|6 |7-8]5|12|5-5]2-2|3-3| 5 |7-8]0.218 | 0.284 | 0.146 | 0.648 | 76.!I
7-10) 6 | 3| 8109 |94 |9 |45 4|6 |l12]4 12|54 ]|18/4 |4 12| 7|4 |18/ 4| 4|6 |17-2|5 2|4 |2-12-10/ 5 |7-2| 4|6 |7-8|5]12|5-4|2-1]3-3] 5 | 7-8]0.218|0.284 ]| 0.146 | 0.648 | 73.1I
I-15] 6 3 8 |10] 9 9 4 |9 |45 4|6 1241254 17| 4 4 |12 7] 4|17 4|6 |9 |T7-2|5|12]4-10]|2-0]2-10] 5 | 7"-2 | 6 |9 |T7T-8| 5 |12]5-3|2-0]3-3| 5 | 7-8] 0.2I18 | 0.284 | 0.146 | 0.648 | 83.7I
16-20| 6 | 3 | 8 |10 9 | 9|4 |9 | 454|612 4125|4154 |4 |12, 7|4 |16/ 4|5 |6 ]|T17T-2|4]6/|48]|I'l0)2-10] 4 |7-2|5 |6 |7-8| 4|6 |5-2]|I"1I3-3|] 4 |7-8]0.218 | 0.284 ]| 0.146 | 0.648 | 87.66
21-25| 6 3 8 |10] 9 6 4 |6 |45 4|6 |12 4125 ] 415|414 4 |12 714 |16 4] 7 9 | 7-2 | 4 |6 | 4-8]|I'l0)2"-10) 4 | 7"-2 | 6 |6 | 7T-8| 4 |6 |5-2]I'"II|[3-3] 4 | 7-8]0.218 | 0.284 | 0.146 | 0.648 | 103.92
26-30| 6 | 3 |85 Il 96|14 |6 | 46| 4|6 |12]4]|12|5| 4 [1B] 4|4 12| 7|4 |17T|]4|6 |6 |T7T-2|6|12|5-4|2-13-3|6 |T7-2|6 |6 |T17-8|6 |I2]5-4]2-0|3-4| 6 | 7-8]0.229 | 0.308 | 0.146 | 0.683 | 114.16
31-35| 6 3 195|121 9 6 4 |6 | 4-8| 4|6 124|125 ] 4 17| 4 4 |12 7] 4|15/ 4]|6 |6 |7-2|6 |12]5-4]|2-0/3-4| 6 |17-2| 6 |6 |T17-8| 6 |12]5-3|I'10/3-5| 6 | 7'-8 | 0.252 | 0.333 | 0.146 | 0.731 | 114.34
36-40 6 | 3 [10.5]125) 9 | 6 | 4|6 |4-10] 4|6 |12 4 |12|5 |4 144|412 7| 4]|15/4 |6 |6 |7-2|4|6|49|1I'"9|3-0] 4 |T7-2|6 |6 /|78 4|6 /|5-4]I'"103-6| 4 |T7-8]0.275|0.345 | 0.146 | 0.766 | I07.13
41-45| 6 3 [l 1319 6 4 |6 |(4-11 | 4|6 12| 4 ]12|5] 4 14| 4 4 |12 7] 4|15/ 4|8 |9 |7-2]|4 |6 |410]1I"-9|3-1|4 |T7T-2| 7|6 |17-8| 4|6 ]|5-4|I'"l0]3-6| 4 | 7'-8] 0.287 | 0.358 | 0.146 | 0.791 |120.84
46-50 6 | 3 [II.5| 14| 9 | 6| 4|6 |50 4|6 |124 12|54 1544|127 4]15/4 |7 |6 |7-2|6|12|5-4|I"I0|3-6| 6 |7T-2|T7 |6 |7-8| 6 |I2]5-5]|I"10/3-7| 6 | 7'-8]0.299 | 0.382 | 0.146 | 0.827 | 132.05
5/-55| 6 3 | 121145 9 6 4 | 6 | 5-I 4 | 6 12| 4 12,5 ] 4 1154 4 (12| 7] 4 15/ 4| 7 |6 1T-2|6 12]5-4]I'”l0O|3-6| 6 |T7-2 | 7T |6 | 17-8| 6 |12]5-6 1'"-10/3-8] 6 | 7'-8 ] 0.310 | 0.395 | O.146 | 0.85] |132.53
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VARIABLE DIMENSIONS AND QUANTITIES FOR 6 x 4 BARREL SECTIONS

BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £l f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL | S H A B C D |SIZE| SP. L [SIZE| SP.|NO. |SIZE| SP. |NO. |SIZE| SP. [NQ. |SIZE| SP. | NO. |SIZE| SP. | NO. |SIZE| SP. L [SIZE|SP. L H VvV |SIZE| L IZE| SP. L |SIZE|SP. L H vV |SIZE L SLAB | FLOOR | WALLS | TOTAL |[(LB/FT)
0 6 4 |10.5| 10 9 9 4 12 | 5'-7 4 6 16 5 12 5 4 16 | 6 4 121 7 4 13 6 6 9 7-2 4 6 6'-6 | 3'-3|3-3| 4 T1-2 [} 9 7'-8 4 6 7-0 | 2'-9|4'-3 4 7'-8 | 0.275 | 0.284 | 0.202 | 0.76! | 104.16
| 6 4 9 10 9 9 4 9 | 5-6 4 6 16| 5 1215 4 14| 6 4 1217 4 13| 6 6 9 T7'-2 5 12 |6-0 |3-0|3-0| 5 T7-2 [ 9 | 7'-8 5 12| 7-0|2-9|4'-3| 5 7'-8 | 0.241 | 0.284 | 0.202 | 0.727 | 99.37
2 6 4 8 10 9 9 4 9 5'-5 4 6 16 4 12 5 4 I [ 4 121 7 4 Il 6 5 9 7-2 5 12 | 5-4 | 2’-6 |2’-10] 5 T1-2 [} 9 7'-8 5 12| 6'-8 | 2’-5|4'-3 5 7'-8 | 0.218 | 0.284 | 0.202 | 0.704 | 90.50
3 6 4 8 10 9 9 4 9 5’-5 4 6 16| 4 1215 4 10| 6 4 1217 4 10| 6 5 9 T7'-2 5 12 | 5-1 | 2’-3|2'-10| 5 T-2 [ 9 | 7'-8 5 12| 6-6 |2-3|4'-3| 5 7'-8 | 0.218 | 0.284 | 0.202 | 0.704 | 89.58
4-6 6 4 8 10 9 9 4 9 5'-5 4 6 16 4 12 5 4 10| 6 4 121 7 4 9 6 4 [ 7-2 5 12 | 5'-1 | 2’-3 |2’-10] 5 T1-2 5 9 7'-8 5 12 | 6'-5 | 2’-2 | 4’-3 5 7'-8 | 0.218 | 0.284 | 0.202 | 0.704 | 83.79
7-10| 6 4 8 10 9 9 4 9 5’-5 4 6 16| 4 1215 4 18| 4 4 1217 4 18| 4 4 6 | 7'-2 5 12 [4'-11 | 2'-1 |2’-10| 5 T-2 4 6 | 7'-8 5 12| 6-4 |2'-1 |4'-3| 5 7'-8 | 0.218 | 0.284 | 0.202 | 0.704 | 79.82
I-15| 6 4 8 10 9 9 4 9 5'-5 4 6 16 4 121 5 4 17| 4 4 121 7 4 I17] 4 6 9 T7-2 5 12 |4-10 | 2'-0 [2’-10] 5 T-2 [} 9 7'-8 5 12| 6'-3 | 2'-0|4'-3 5 7'-8 | 0.218 | 0.284 | 0.202 | 0.704 | 90.42
16-20| 6 4 8 10 9 9 4 12 | 5-5 4 6 16| 4 1215 4 16| 4 4 1217 4 16| 4 5 6 | 7'-2 4 6 | 4-9 |I’-11 |[2’-10| 4 T-2 5 6 | 7'-8 4 6 | 6-2 |I'-11 |4'-3| 4 7'-8 | 0.218 | 0.284 | 0.202 | 0.704 | 92.74
21-25| 6 4 8 10 9 9 5 12 | 5-5 4 6 16 4 12 5 4 16 | 4 4 121 7 4 16| 4 7 9 T7-2 4 6 4'-9 | I’-1l |2’-10| 4 T-2 [ 6 7'-8 4 [ 6’-2 |I'=1l1 | 4'-3 4 7'-8 | 0.218 | 0.284 | 0.202 | 0.704 | 109.32
26-30| 6 4 |85 Il 9 [ 4 6 | 5-6 4 6 16| 4 1215 4 15| 4 4 1217 4 15| 4 6 6 | 7'-2 4 6 | 4-9 |I’”-10(2'-I1| 4 T-2 [ 6 | 7'-8 4 6 | 6-2 |I’”-10]4'-4| 4 7'-8 | 0.229 | 0.308 | 0.202 | 0.739 | I13.79
31-35| 6 4 |95 12 9 © 4 6 5'-8 4 [ 16 4 1215 4 15| 4 4 121 7 4 16| 4 6 [ T7-2 4 6 |4-10|I’”-10|3'-0| 4 T1-2 [ [} 7'-8 4 [ 6’-4 |I’-Il | 4’-5 4 7'-8 | 0.252 | 0.333 | 0.202 | 0.787 | 114.92
36-40| 6 4 [10.5]12.5| 9 9 5 12 |5-10| 4 6 16| 4 1215 4 15| 4 4 1217 4 16| 4 8 9 T'-2 4 6 |4-10|1’”-10]3'-0| 4 T-2 8 9 | 7'-8 4 6 | 65 |I'-Il |4-6| 4 7'-8 | 0.275 | 0.345 | 0.202 | 0.822 | 122.58
41-45| 6 4 I 13 9 © 4 6 | 5-11 4 [ 16 4 121 5 4 15| 4 4 121 7 4 16| 4 8 9 T7-2 4 6 | 4'-Il [I’”-10|3'-I 4 T1-2 7 [} 7'-8 4 [ 6’-5 |I’-Il | 4’-6 4 7'-8 | 0.287 | 0.358 | 0.202 | 0.847 | 129.34
46-50| 6 4 [I11.5] 14 9 [ 4 6 | 6-0 4 6 |16 4 1215 4 16| 4 4 1217 4 16| 4 T 6 | 7'-2 4 6 | 51 |I'-1l |3-2]| 4 T-2 T 6 | 7'-8 4 6 | 6-6 |I'-Il | 4'-T| 4 7'-8 | 0.299 | 0.382 | 0.202 | 0.883 | 133.24
51-55| 6 4 12 |14.5| 9 © 4 6 6'-1 4 [ 16 4 12 5 4 16| 4 4 12 7 4 17] 4 7 [ T7'-2 4 6 5-1 [I'-11]3-2| 4 T1-2 7 [3) 7'-8 4 [ 6'-8 | 2'-0| 4'-8 4 7'-8 | 0.310 | 0.395 | 0.202 | 0.907 | 133.92
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VARIABLE DIMENSIONS AND QUANTITIES FOR 6 x 5 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £l f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL| S H A B C D |SIZE|SP. L |SIZE|SP.|NO. |SIZE| SP. | NO. |SIZE| SP. |NQ. |SIZE| SP. | NO. |SIZE| SP. | NO. [SIZE| SP. L |SIZE|SP. L H V |SIZE|] L |[SIZE|SP. L |[SIZE|SP. L H vV |SIZE L SLAB | FLOOR | WALLS | TOTAL |[(LB/FT)
0 [ 5 [l10.5] 10 9 9 4 9 6'-7 4 6 |20 5 12|15 4 14| 6 4 1217 4 14| 6 6 9 T'-2 5 12 | 77-7 | 4’-6 | 3'-| | -- -- [ 9 7'-8 5 12 | 8-2 |2’-11|5-3| 5 7'-8 | 0.275 | 0.284 | 0.257 | 0.8l16 | 109.74
| [ 5 9 10 9 9 4 9 | 6'-6 4 6 |20 5 12| 5 4 14| 6 4 1217 4 I5] 6 6 g | 7-2 5 12| 7-5 | 4-6 |2'-II | -- -- 6 9 | 7-8 5 12| 8-4 13- |5-3] 5 7'-8 | 0.241 | 0.284 | 0.257 | 0.782 | 109.58
2 [ 5 8 10 9 9 4 9 6'-5 4 6 |20 5 12|15 4 15| 6 4 1217 4 13| 6 6 9 T'-2 5 12 | 6'-2 | 3= | 3'-I 5 T-2 [ 9 7'-8 5 12 | 8-0 |2’-9|5-3| 5 7'-8 | 0.218 | 0.284 | 0.257 | 0.759 | 106.24
3 [ 5 8 10 9 9 4 9 | 6’-5 4 6 |20 | 4 12| 5 4 13| 6 4 1217 4 12| 6 5 g | 7-2 5 12 | 5°-8 |2’-10|2'-10] 5 T-2 6 9 | 7-8 5 12 |7-10]2-7|5-3| 5 7'-8 | 0.218 | 0.284 | 0.257 | 0.759 | 98.32
4-8 [ 5 8 10 9 9 4 9 6'-5 4 6 |20 4 12|15 4 Il [ 4 1217 4 I 6 5 9 T'-2 5 12 | 5'-4 | 2’-6 |2'-10| 5 T-2 [ 9 7'-8 5 12| 77-8 |2’-5|5-3| 5 7'-8 | 0.218 | 0.284 | 0.257 | 0.759 | 97.18
9-10 | 6 5 8 10 9 9 4 9 | 6’-5 4 6 |20 | 4 12| 5 4 18| 4 4 1217 4 18| 4 4 6 | 7'-2 5 12 |4'-11 | 2'-1 |2’-10] 5 T-2 5 9 | 7-8 5 12| 7-4 |2'-1 |5-3] 5 7'-8 | 0.218 | 0.284 | 0.257 | 0.759 | 87.26
I-15] 6 5 8 10 9 9 4 9 6'-5 4 6 |20 4 12|15 4 18 | 4 4 1217 4 18| 4 6 9 T7'-2 5 12 [ 4'-11 | 2'-1 |2'-10| 5 T-2 [ 9 7'-8 5 12 | 77-4 |2’-1 |5'-3| 5 7'-8 | 0.218 | 0.284 | 0.257 | 0.759 | 97.47
16-20| 6 5 8 10 9 9 4 12 | 6’-5 4 6 |20 | 4 12| 5 4 16| 4 4 1217 4 17| 4 5 6 | 7'-2 4 6 | 4-9 |I’-1l |2’-10] 4 T-2 5 6 | 7'-8 4 6 | 77-3 |2'-0|5-3| 4 7'-8 | 0.218 | 0.284 | 0.257 | 0.759 | 99.68
21-25| © 5 8 10 9 9 4 9 6'-5 4 6 |20 4 12|15 4 e | 4 4 1217 4 171 4 6 [ T7'-2 4 6 4'-9 |I’-11 |2'-10| 4 T-2 [ [3) 7'-8 4 6 7-3 |2’-0|5-3| 4 7'-8 | 0.218 | 0.284 | 0.257 | 0.759 | 116.18
26-30| 6 5 85| Il 9 9 5 12 | 6'-6 4 6 |20 | 4 12| 5 4 16| 4 4 1217 4 17| 4 6 6 | 7'-2 4 6 | 4-10|I'-1l |2’-11 | 4 T-2 [} 6 | 7'-8 4 6 | 77-4 |2'-0|5-4| 4 7'-8 | 0.229 | 0.308 | 0.257 | 0.794 | 119.03
31-35| 6 5 95 12 9 9 5 12 | 6'-8 4 6 |20 4 12|15 4 16 | 4 4 1217 4 171 4 6 [ T7'-2 4 6 |4~ |I'”-11 |3-0| 4 T-2 [ [3) 7'-8 4 6 7'-5 12-0|5-5| 4 7'-8 | 0.252 | 0.333 | 0.257 | 0.842 | 119.84
36-40| 6 5 |10.5/12.5] 9 [ 4 6 |6-10| 4 6 |20 | 4 12| 5 4 17| 4 4 1217 4 18| 4 8 g | 7-2 4 6 | 5-01(2-0|3-0]| 4 T-2 8 9 | 7-8 4 6 | 7'-7T |2'-1 |5-6| 4 7'-8 | 0.275 | 0.345 | 0.257 | 0.877 | 134.58
41-45| © 5 Il 13 9 [ 4 6 |6/~ 4 6 |20 4 125 4 171 4 4 1217 4 18| 4 8 9 T7'-2 4 6 | 5-1 |2'-0|3'-I 4 T-2 7 [3) 7'-8 4 6 7-7 | 2-1 |5-6| 4 7'-8 | 0.287 | 0.358 | 0.257 | 0.902 | 138.24
46-50| 6 5 |15 14 9 9 5 12 | 7-0 4 6 |20 | 4 12| 5 4 17| 4 4 1217 4 18| 4 8 g | 7-2 6 12| 5-6 |2-0|3-6| 6 T-2 7 6 | 7'-8 6 12| 77-8 |2'-1 |5-T| 6 7'-8 | 0.299 | 0.382 | 0.257 | 0.938 | 143.76
51-55| 6 5 [12.5]14.5]/9.5] © 4 6 7'-2 4 6 |20 4 12| 5 4 9 © 4 12| 7 4 9 6 7 © 7'-3 6 12 | 5-8 |2’-2|3-6| 6 7'-3 7 © 7'-9 © 12 | 7-10 | 2’-2 | 5'-8| b 7'-9 | 0.326 | 0.399 | 0.27| | 0.996 | 155.37
BENT BAR DETAIL
BARS| D
4 3
5 | 33 =
6 | 4} b=,
k2 & m2
NOTE:
ALL DIMENSIONS ARE OUT TO OUT.
D = PIN DIAMETER.
e2 BAR

PERMISSIBLE Kl . SF’ACINE2
CONSTRUCTION JOINTﬁ\é /7/7 f
1= i{ EANEND NOTES:

e2 I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN

upn

9

] ‘ 9 CONJUNCTION WITH SHEET RCB G2-12.
-0 | 4 SPA.e 1'-0; el BARS | -0 & 2. THE k2 AND m2 BARS HORIZONTAL LEGS MAY LAP
: ; u IN LOW FILL SITUATIONS.
£ ol —/ el 3. DIMENSIONS “A”, "8, “C", "D", AND "SP.” LISTED IN
" /-0 = 5 cle THE BAR LIST ARE IN INCHES.
? ©|®
: 2
I-0_ 4 SPA.@ 1'-0; fI BARS | 10 e ) /‘J'IDWADOT Highway Division
3 ‘ ngn 4‘ 6 ‘ al —> % ;
] | S 4{;" ® 2 STANDARD DESIGN
A= 1 <) ﬂ i = " SINGLE REINFORCED CONCRETE
+ . - - a
SE ook = | Rz BOX CULVERTS
: - - T ‘;” e APRIL, 2012
£l ke 42 BAR = g
me SPACING ; z CULVERT BARREL
i g DETAILS RCB 6-5-12
<< o
6 x 5 BARREL SECTION - b 6 x 5 BARREL SECTIONS

ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 6-5-12 - THIS SHEET ISSUED 04-12.

1/30/72017  9:56:18 AM bkloss W:\Highway\Bridge\Standards\Culverts\LRFD\EnglishLRFDSignedSingleCulverts.dgn  RCB 6-5-12 11x17_pdf.pltcfg




VARIABLE DIMENSIONS AND QUANTITIES FOR 6 x 6 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £ 2 Kl K2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL] STH [ A]B ] C]J D [sIZE[SP.] L [SIZE[SP.|NO.|SIZE[SP.[NO.[SIZE]SP.[NO.|SIZE[SP.[NO. |[SIZE[ SP.[NO.[SIZE[SP.| L |SIZE[SP.| L H [ v |size] L |size[sP.] L [sizE[sP.| L H | V [SIZE] L | SLAB |FLOOR|WALLS | TOTAL [LB/FT)
0 |6 |6 05109 | 9|ali2|77|4a|6|2a|5 12|54 14|66 a|i2z]7]4]14]6|6]|9]|72]|4|6]|7-7|46|3-1|-—-] —- |[6]9]|7-8]4]6]|10-1]3-106-3]| —- | -- |0.275 | 0.284 | 0.313 | 0.872 | 122.92
I 6 |6 |9 1099|4976 4a]6|2a5 12|54 1al6| a2 741466 |9 |72]5] 12|75 46l2-11]| - -6 ]|9|78]|5 [12][10-9]/4-6|6-3] - | -—- [0.241 [ 0.284 | 0.313 | 0.838 | 119.03
2 |66 |8 109 9|lalo|vs5]4a|6|2a]5 12|54 14|64 1274|1766 ]|9]|7-2]5]12]7-4|4-6|2-10]-—-] - |6 |9 ]|7-8|5|12]9-9]|3-6|6-3] 5 | 7-8|0.218]0.284] 0.313 | 0.815 | [16.87
3 [ 6|68 109 9|4al9|vs5]|4a|6]2a]ali2]|54a]it|e6|a]i2]7|4a]i5] 6|5 ]|9]|7-2]5]12[6-4|36|2-10]5 |7-2|6]|9]|7-8|5]|I12]9-4]|3-1]6-3] 5 |7-8]|0.218]0.284] 0.313| 0.815 |107.63
47|16 | 6 | 8|10 9| 9|al9|75]4a]6|2a] 4112|5456 4|12 7] 4|13/6|5 ]9 |1v2|5] 126231315 ]|7-2|6]|9]|7-8]|5/ 12|91 |2-10/6-3|] 5 | 7-8]|0.218 | 0.284 | 0.313 | 0.815 | 106.68
8-10/ 6 | 6 | 8|10 9| 9|49 |7s5|4a|e|2aali2][s5[a]ii]|e]a]i2]7]4[n]|6] 4|6 |72]5] 12|5-4|2-6[2-10]5|717-2|6]9]|7-8]|5]12]|8-9]|2-6|6-3| 5 | 17-8]0.218]0.284] 0.313 | 0.815 |103.34
-5/ 6 | 6 | 8|10 9|9 |a|w|[75]4]|6|2a] 41254 18/a]ali2]7]4ali8]a]6 |9 |72]4a]|e6]|a-11|2-1]2-104]|7-2|6]|9|7-8|4]|6]|8-4|2-1|6-3] 4 |7-8]|0.218]0.284| 0.313 | 0.815 | 106.79
1620 6 | 6 | 8 |10] 9 | 9|alie|vs5]|a|6|2a] 412|544 18|44 i2]7|4a]i8]4a]5]|6]|7-2]4]|6|4-11]2-1]2-10] 4 |7-2|5]6]|7-8|4]|6|8-4|2-1]6-3] 4 |7-8]|0.218]0.284] 0.313 | 0.815 |107.08
21-25| 6 | 6 | 8 |10] 9| 9|5 [12[75] 4|6 24| 4 12|54 8|4 a2 7]418/a]6]|6|172|4]|6/|a-1|2-1]2-104]|7-2]6]|6|78]|4|6]8-4|2-1|6-3] 4 |7-8|0.218]0.284| 0.313 | 0.815 | 126.58
2630/ 6 | 6 [85| 11 | 9 | 9|5 [12|76| 4 |6|24a] 4125 4a]io|e6| a2 7]4]i0]6]|6|6|72|6]|12]56]|2-3|33|6|172|6]|6]|7-8]|6]|I12|8-7|2-3|6-4| 6 | 17-8|0.229]0.308] 0.313 | 0.850 | 139.82
31-35| 6 | 6 |95 12| 9| 9| a 2|78 4|6 24| 4|25 4 |9]|6]| 4|12 7] 4|0/6]|6|6|72|5]|6]|52|22[30|5]|72|6]|6|78|5]|6]|8-8]|2-3/6-55|7-8]0.252]0.333]0.313 ] 0.898 | 146.74
36-40] 6 | 6 [10.5]12.5/95] 9 | 4 [12|7-10] 4 |6 |24 412|549 6| a2 740|689 |73]|6]|9]|57]|2-3|346|173|8]|9]|7-9|6]|9]8-10/2-4/66| 6 | 7-9|0.279]0.349 | 0.330 | 0.958 | 159.97
41-45| 6 | 6 |11 135/ 10| 9|4 2711 a6 |24 4]12]5]4|9]|6]| 4|12 7] 4|0/6]|8]|9|74|5]6]|54|2-3[3-1|5]|7-4|8]|9]|7-10]5]|6]|90]|2-5|6-7| 5 |7-10]0.295] 0.379 | 0.347 | 1.021 |160.53
46-50 6 | 6 |15 14|11 | 9| 4| 9|80]|4|6|24]4|12|5|4]1l0]6]| 4|12 7] 4]i0|6]|8|9|76|6]|9][51]|25|36|6|176]|8]|9]|80]|6]|9]|91 |2-6|6-7| 6 |8-0]|0.316|0.399]0.383 | 1.098 | 167.92
5155 6 | 6 | 12 /14511550 9 | 4 [ 9 [8-1 [ a6 24 ali2[5]al9lel a2 7 4a]ol6] 89775 65725325778 9/8-1]5]69226/6-8]58-1]0332]0.417]0.400] 1.149 |167.84
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VARIABLE DIMENSIONS AND QUANTITIES FOR 6 x 7 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 ] f2 Kl k2 K9 ml m2 m3 CONCRETE (CY/FT) STEEL
FIL]STHJAJ[BT]C]D [SIZE[SP.] L [SIZE[SP.]NO.|SIZE]SP.[NO.|SIZE[SP.[NQ.[SIZE[SP.[NO. |SIZE[SP.[NO.[SIZE[SP.] L [SIZE[SP.] L H [ v [sIzE] L [SizE[sP.] L [SIZE[SP.] L H [ v [SIZE] L | SLAB [FLOOR | WALLS [ TOTAL [LB/FT)
o |6 [7Jos[10] 9o |afre]e-1]a]e|28][5 2|5 446|412 7] 414|669 172|446 17-71[4-6[3-1]--] - 16][9][7-8]4]6]1I'9]4-6[7-3] -] —- |0.275]0.284 | 0.368 | 0.927 | 131.47
| 6 | 7] 9o 99]4alale6|4a]6]28][5[12][5]414a]6[a]i2]7][4a]1a]6]6]|g]72[5]r2]75[4a-62-11]--] -6 |9[7-8]5/12[1-9[4-6][7-3]--] -- [0.241 [0.284 [ 0.368 | 0.893 [ 125.74
2 67809 [9|af[o]es5]a]e28]5]12]5]4]1a]e6] 4127414669 ][72]5] 12]717-4|4-6|2-10]--] - [6 |9 [7-8]5 [12][11"-9][4-6][7-3] -- ] -- | 0.218 [ 0.284 [ 0.368 | 0.870 [ 125.39
3 | e[7 809 [9|4af[o]e5]4a[6]28]4a]r2][5]4f1a]e]a]i2][ 7414659 |7-2]5]12[17-4|4-6[2-10/--] - 6 [9][7-8]5 7 [12]11"-9][4-6][7-3]--] -- |0.218]0.284 | 0.368 | 0.870 | 118.95
-1 |6 [ 781099 |alaoles5]4a|6 2841254 14]6]| 41274 ]14]6[5|a][1-2]5]12[7-4]4-6[2-10[-] - 6 [9]7-8[5 r2]ir-2]3-11]7-3]--] -- |o0.218]0.284 | 0.368 | 0.870 | 117.63
8-10] 6 [ 7|80l 9|4a]9]e5[a]e6|28]4afir2]5]41a]e6| 412 7[4a]14][6]4]6]|7-2]57 12][5-10[2-11]2-11]5 71726 [9][7-8]5]I12]10-2[2-11][7-3] 5 |7-8]0.218 [ 0.284 | 0.368 [ 0.870 | I12.13
-5 6 [ 7 [ 8]0 9 s |ajie|e-5]4 6284125411 |6]|4f12][7]4]1n][6]6|9][7-2]4]6][5-3][25[2-104|17-2]6][9]|78[4]6]|9-8[2-5]1-3] 4 |71-8]|0.218]0.284]0.368]0.870 |117.97
620 6 | 7 [ 8109 9] 4a]9|85]4[6]28]4]12][5[4ai0]6|4a]il2]T7]4]10]6][5[6][17-2]4]6]5-2]2-4[2-10] 4 [7-2]5]6]|7-8[4]6]9-7]|2-4[17-3] 4 | 71-8]0.218]0.284]0.368 | 0.870 | 121.37
21-25] 6 [ 7|80l 99 |4afre[es5]a|e6|28] 425416412 741266 |6|172|6]9]|58|26]326|172]6]6]|178|6]|9][9I0[2-7[7-3] 6 |7-8]0.218]0.284]0.368 [ 0.870 |157.29
26-30] 6 | 7 (8511 [ 9 [9|4afi2[86|4a]628]4afi2][5]4afin]e|a]iz2]7[a]i|e6|6][6|72]5]|6]|54|2-5[2-11]5][7-2[6 |6 ]|17-8[5]6]9-10[2-6][7-4] 5 | 7-8]|0.229]0.308]0.368 | 0.905 | 156.18
31-35] 6 | 7|95 12|10 9| 42|84 |6 |28 ai2]5]4]10]6 412 74| [6]6|6|17-4]5]6]5-5]|2-5[3-0/ 571746 |6 |7-10]5]6]l10-0[2-7[7-5] 5 [7-10]0.260]0.341 | 0.409 | 1.010 [ 158.47
36-40] 6 [ T [1ofrs5[ 11 [ 9|4 fi2[8-9] 4628|4125 afin[e|a]i2]7[a[li]|6]6]|6][76]6]|9]|5I]2-7|3-4]6]|76|6]|6]8-0]6]9][10-2[2-8[7-6] 6 |8-0]0.279[0.36/ |0.451 | 1.091 [I62.24
41-45] 6 | 7 [ 1355 9| afr2]e-11] 46|28 a4 2|5 4]i0]6] 41274689775 ]6]|582-7][3-1]5]|717-7]8]9][8-1]|5]6]10-4[2-9[7-7] 5 [8-I |0.308]0.391 |0.471 [ 1.170 [173.53
46-50 6 | 7 [15]14]125] 9| 4[9[9-0] 4628|4125 4a]o[e6]4a]i2]7[4a]]|6]8[9][7-9[5]|6]|510[2-8]/3-2]5][7-9[8]9][8-3[5]6]10-5[2-10[7-7] 5 [8-3]0.328]0.413][0.512 ] I.253 [179.7]
51-55] 6 | 7 |12]145/ 3] 9| 4a]9f9-r[a]e6|28]4a 2|5 4]ii][e]4af12]7[aln]e6] 8 a]r10]5 65~ |2-9]3-2] 5 7-10] 8 |9 [8-4]5]6]l10-6[2-10[7-8] 5 |8-4]0.345]0.431 | 0.532 [ .308 | I8I.I8
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VARIABLE DIMENSIONS AND QUANTITIES FOR 6 x 8 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 l 2 Kl K2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL[ S[H[A[B]C]D [SIZE[SP.] L [SIZE[SP.]NO. |SIZE[SP.|NO.|SIZE[SP.|NO. [SIZE[ SP.[NO. |SIZE[SP.[NO.|[SIZE[SP.| L |SIZE[SP.| L H [ v |sizE[ L [SIzE[SP.| L [SIZE[SP.| L H [V [SIZE[ L | SLAB [FLOOR |[WALLS |[TOTAL [(LB/FT)
0 [ 6805109 [9]afie[o-7] a6 325 1254 1464|1274 14|66 |9|72]4]|6]|177[46|3-1|-—-] - |6 [9|78|4]6]|12-9/4-6|8-3| - | - |0.275]0.284 | 0.424 | 0.983 | [38.18
I | 6|8 90|99 a|r|9e6|4|6[32]5]|12]5]4 1464 |r2|7[4]1a]6 |69 [72]4]6]|175][46[2-11|--| - [ 697846 [I2-9]4-6[8-3| - | -- |0.241 [ 0.284 | 0.424 | 0.949 | 137.63
2 e[ 88109 e|4afi2]o5][4a][6[32]|5 12|54 146|412 7|4 14|66 |9 |7-2|4|6]|17-4|46[2-10]--] - [ 5|6]|78]4]|6]|I12-9/4-6|/8-3] - | -- |0.218]0.284 | 0.424 | 0.926 | 137.45
3 e[ 88109 [9|af2[95][4a[6[32]4 12|54 146|412 7|4 14|66 |9 |7-2|4|6]|17-4|46[2-10[--] - 69|78 4]|6]|12-9/4-6]8-3] - | -- |0.218]0.284 | 0.424 | 0.926 | 135.45
48| 6 | 8 |8 |10 9 [ 9|afiz|95]a|6 3241254 146|412 74 ]14]6|5 ] [9|72]4]|6]|174[a46|2-10--] - |6 [9|78]|4]6]|12-9(4-6|8-3] - | -- |0.218 | 0.284 | 0.424 | 0.926 | 130.84
-0 6 |88 10|99 |4af12[95][4a]6[32]4 12|54 146|412 7|4 [14]6]4|6]|172|4]|6]|5-102-11[2-11]4][7-2]6]|9]|7-8]4]|6]1I'2[2-11|8-3] 4 | 7-8|0.218]0.284 | 0.424 | 0.926 | 122.32
n-15] 6 | 8 |8 |10 9 [ 9|a|9 95463241254 13|66 41274 [13]6|6|9|72]4]|6]|582-10[2-104]|7-2|5]6]|78|4]6]|II'-l [2-10/8-3| 4 | 7-8 | 0.218 | 0.284 | 0.424 | 0.926 | I31.08
1620 6 | 8 |8 [10[ 9| 9|5 |12|9-5|4 |6 [32[4a|12][5] 413|642 7[4]I13]6|5][6]|717-2[5]9]5-8[2-10[2-105|7-2]5]6|7-8[5]9[IlI'-l[2-10/8-3] 5 | 17-8]0.218 | 0.284 | 0.424 | 0.926 | 138.13
21-25| 6 | 8 | 810|959 |49 95|46 [32|4 12|54 |i3]6|4]12][7 |4 13|67 |9]|7-3|6]|9]|6-0]|2-10/32]6 |73|6]|6]|79]6]|9]I1"-22-11]8-3] 6 |7-9]|0.221 | 0.287 | 0.447 | 0.955 | 171.32
26-30| 6 | 8 [8.5[ 11 [105] 9 | 4 [ 9|96 |4 6|32 42541264 12|74 |13]6]| 7 |98]|75|6]|9]|6-1 [2-10[3-3] 6 |17-5|6 |6 |7II|69|I11'-3[2-11]8-4] 6 |7'-11 |0.240 | 0.318 | 0.496 | 1.054 | I73.18
31-35| 6 | 8 [9.5] 12|15 9 | 5 [12]9-8| 4 |6 32| 4 12|54 i3] 641274 12|67 |9]|77|5]|6]|6-0|30[30[5]|77|6]|6]|8-1]5]|6]|11"4l2-11|8-55 |8&-1 |0.271 | 0.352 | 0.542 | I.165 | I78.13
36-40| 6 | 8 |10 [12.5(125] 9 | 5 [12|9-9| 4 |6 |32 4 |2| 5412|6412 7| 4|12]6|6]|6|17-9]5]|6]|6-0[30[3-0|5]|79|6]|6]|8-3|5]|6|II'5[2-I[8-6|]5 |8-3]|0.291 |0.373]0.589 | 1.253 | I81.13
4-45] 6 | 8 |11 [135/ 13| 6 | 46 |[9-11| 4|6 [32] 4 12|54 |36 412 7|4 13/6|6 |6 71056 6-2|31]3-1|5]|710] 6|6 8-4|5]|6]|11"8|3-18-7| 5 |8-4]0.320]0.404 | 0.613 | I.337 | 189.05
46-50| 6 | 8 115 14| 14| 6| 4 [6|10-0] 4 |6 |32 412|544 ]12]6 | 412|717 4|12]| 68|39 [8-0]|6]|9]|6-6|30[36|6|8-0|8]|9]|8-6|6]|9]I1'-8|3-1|8-7| 6 |8-6]|0.341 | 0.427 | 0.659 | 1.427 |202.66
51-55| 6 | 8 | 12| 15145 6 | 4 |6 102 4 |6 32| 4 12|54 |26 412 7|4 13/ 689 8-1 |69 6-1|3136|6 8- |89 87|69/ 1I'-ll|3-3/8-8] 6 |8-7]0.358]0.459 | 0.683 | 1.500 | 205.13
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VARIABLE DIMENSIONS AND QUANTITIES FOR 8 x 4 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 fl 2 kI K2 K9 mi m2 m9 CONCRETE (CY/FT) STEEL
FILL] S [H ][ A B CJD [SIZE[SP.] L |SIZE[SP.|NO. |SIZE|SP.|NO. |SIZE| SP.|NO. |SIZE| SP. | NO. |SIZE| SP. | NO. [SIZE|SP.| L |SIZE[SP.] L | H | V |SIZE| L |SIZE|SP.| L |SIZE[SP.] L | H | V |SIZE] L | SLAB | FLOOR|WALLS | TOTAL (LB/FT)
0 | 84125/ |9 9|4 |9|5-10]4|6|16]5 127|413/ 6] 4129417669 ]|92]|5]12|6-0]2-9|33|5|92|6]9]|98]|6 |I2]|7-9]|35|4-4] 6 | 9-8]0.399 | 0.376 | 0.202 | 0.977 | 121.55
I |8 | 4105105 9| 9|5 12584 |6|16]5 12|74 |14|6|4]|12|9]|4]146|6]|9]|92|4]|6]|6-0[3-0[3-04]|92|6|9]|9-8|4]|6]|17-4|3-0[4-4| 4 | 9-8]0.340 | 0.361 | 0.202 | 0.903 | 120.08
2 8|48 109 |6]|4]6|554|616|5] 1274364 12/9]|4]|136]|6]|9]|92]5]9]|5-8]|2-102-105]|92|5]|6]|98|5]9]7-0]|2-94-3] 5 |9-8]0.267] 0.345 | 0.202 | 0.814 | 123.71
3 |8 48|09 6|4 6|55 4|6 642746412941l |6]6]|9]|92]4]6|53]|25[2-10 4]92]5]|6]98]|4]6]6-9]|26|4-3] 4 |9-8]0.267]0.345]0.202] 0.814 | 116.37
-7 8 | 4|8 1099|4955 4 616|412 7416|4129 4]| 6|69 |92|4|6]|53]|25]2-104]|92|5]|6]|98|4|6]|6-8|2-5/4-3] 4| 9-8|0.267]0.345 | 0.202 | 0.814 | I11.39
8-10| 8 | 4 | 8|10 9| 9|4|9|55|4 616|412 7|4a|0|6|4]|12]9]|4]106]|6]|9]|92|4]|6|52]|2-42-10 4 |92|5|6]|98|4]|6]|6-1|2-4/4-3] 4 | 9-8]0.2670.345 | 0.202 | 0.814 | 110.95
-15] 8 | 48 109 | 6|4|6|55|4|6|16]4|2]7]4] 0]6|4a]|12/9] 410|686 |6]|92]|5]|9]|52]|24]2-105]|92|6|6]|98|5]|9]6-71|2-4\4-3] 5 | 9-8]0.267]0.345 | 0.202 | 0.814 | 136.13
16-20| 8 | 4 |85(10.5] 9 | 9| 4 12|56 |4 616|412 7|4 1064|129 4]|i06]|6]|6]|92|5]6]|5-1|2-3/2-105|92]|7]|6]|98|5]|6]|6-7|2-3/4-4] 5 | 9-8|0.282]0.36] | 0.202 | 0.845 | 154.92
2125 8 | 4 |10 12| 9 | 9|4 12|59 4|6 164 12|74 1844294 8|4 7]|6]|92|5]6 5 |2-1]30]5|92|7]|6]|98|5]|6]66|2-1 45 5| 9-8]0.326]0.407 | 0.202 | 0.935 | 162.37
26-30] 8 | 4 |11 [13.5] 9 | 9| 4|9 |5-11|4|6|16|4 12|74 |8|4a|a 2|94 174 7]|6|92|6]|9]|56|2-1|35|6|%2|7|6|98|6]9]|6-7|2-04-7 6 |9-8]|0.355]0.453|0.202 | .010 | 167.24
31-35] 8 | 4 [12.5/145] 9 | 6 | 4 |6 62| 4 |6 |16] 412|744 17|44 1294 171|476 92|86 |12|56|2-0[36|6|92|7|6]|98|6|I2|6-8|2-0|4-8] 6 | 9-8]0.399 | 0.484 | 0.202 | 1.085 | 61.89
36-40| 8 | 4 |13.5/ 16| 9 | 6| 4|6 |6-4]4|6|16|4 127 4]|i7|4a]4a|i2]|9|4|18]4]9]|9|92]|6|12]58|2-0|386|6|%32|9|9]|98]|6|12]|6-102-1|4-9] 6 |9-8|0.428] 0530 | 0.202 | 1.160 | 174.76
41-45] 8 | 4 [14.5/165/95] 9 | 4 |12 66| 4 |6 16| 4 12| 7|4 1744294969993 6]9|59]|2-1]38|6]|93|8]6]|99]6]|9]7-0]2-24-10 6 |9-9]|0.463]0.55 | 0.213 | 1.227 | 188.26
46-50| 8 | 4 |15.5]17.5/9.5| 6 | 4 | 6 | 68| 4|6 16| 4 |12 7|4 10|64 12|94 |9|6]|8]|6]|93]|6|12|6- |2-439]|6]|93|8]|6]|99]|6|12]172]|2-34-11] 6 |9-9]|0.492|0.582 | 0.213 | 1.287 | 194.2]
51-55] 8 | 4 | 16185 10 | 6 | 4 | 6 | 6-9] 4 | 6 16| 4 12| 7| 4 |10/ 6 4 i2]9] 410686946 ]|I2]6-32-5[310 69486910 6 |I2]7-4]2-4/5-0] 6 |3-10]0.512 | 0.619 | 0.224 | 1.355 | 196.42
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VARIABLE DIMENSIONS AND QUANTITIES FOR 8 x 5 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £l f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL| S [ H | A|B]C][D[SIZE[SP.] L |SIZE|SP.[NO.|SIZE[SP.[NO. [SIZE[SP.[NO.|SIZE| SP.|NO. |SIZE[SP.[NO. [SIZE[SP.| L |SIZE[SP.] L | H | V |SIZE[ L [SIZE[SP.| L |SIZE[SP.] L | H | V |SIZE][ L | SLAB | FLOOR | WALLS | TOTAL [(LB/FT)
0 |85 125/ 11 |9 9|49 e-10]4|6|20[5 12|74 |6 4|12/ 9417|669 |9-2]|5]12|6-10/3-7]|3-3]5|9-2|6]9]|98]|6|I12]8-9]|35|54] 6 |9-8]|0.3990.376 | 0.257 | 1.032 | I3L.II
| [ 8|5 [105(105 9| 9|5 |12/6-8|4 6205 12| 7| 4]|17|6|4|12/9]|4]|15|6|6]|9]|92|4]|6]|6-6|36|30|4|92|6]|9]|9-8|4]|6]|8-5]3-15-4] 4 | 9-8|0.340]0.36/ | 0.257 | 0.958 | 129.16
2 | 8|5 8|10]9 9|5 12|65]|4|6|20[5 12| 7|4|13]/6|4|12] 9|4 13/6|6]|9]|92|4|6]|58]|2-102-104|92|5,6]|98|4]|6]8-0]2-953| 4 |9-8]|0.267]0.345 0.257 | 0.869 | 125.39
3 | 8|58 10|93 |95 12|6-5|4|6l20[4a 2|74 |6]|4]|i12]9]4]11|6]|6]|9]|92|4]|6]|54|2-62-10492|5)6]|98|4]6]|17-9|2-6|5-3| 4| 9-8]0.267] 0.345] 0.257 | 0.869 | 1212
478 |5 |8 10]9 |94 /9654|620 4a 2|74 64129466992 4|6|53|25[2-10 4|92|5]|6]|98|4]6]7-9|2-6|53] 4 |9-8]0.267]0.345 | 0.257 | 0.869 | 118.74
8-10| 8 | 5|8 10| 9|94 9|6-5|4 6|20 4 12| 7| 4|06 4 12]9]|410/6]|6]|9]|92]|4]|6]|52]|2-4/2-104 | 92]|5]|6]|9-8| 46| 17-7|2-45-3| 4 | 9-8|0.267]0.345 | 0.257 | 0.869 | [18.08
l-is| 8 |5 |8 |0| 96|46 |6-5|4|6|20]4 2|7 4]0]|6|4 29|40/ 6|6]|6]|92|5]|9]|5-=2|2-4/2-10 5 |92|6|6]|98]|5]9]|17-1]|2-4/53] 5 |9-8]0.267] 0.345 | 0.257 | 0.869 | 144.34
16-20] 8 | 5 (85|11 | 9| 9|4 12|6-6| 4|6 20| 4 i2|7 |40/ 6]|4|12|9|4|9|6|6|6|92|5]|6|52|232-1]5)|92|7]|6]|938|5]6]|176]|2-2/54 5|9-8]0.282]0.376] 0.257 | 0.915 | 163.18
21-25] 8 | 5 [10]12] 9| 9|4 ]12]6-9]4 6204127484412/ 9] 496|717 6|92|5]6]|51 |2-1|30|5 |92]|7]|6|98|5]|6]17-7|2-2|55]5|9-8]0.326]0.407 | 0.257 | 0.990 | 172.26
26-30] 8 | 5 |11 |135] 9 | 9|4 [12]6-11|4 | 6|20| 4|12 7|4 8|44 12|94 184|717 |6|92|6]|9]|56|2-1]356|92|7]|6]|98| 69| 7-8|2-1 57| 6 |9-8]0.355] 0.453 | 0.257 | 1.065 | [73.29
31-35] 8 | 5 [12.5(145] 9 | 6 | 4|6 | 72| 4 6|20 4127 4]|8|4]4al12/9]| 49|67 6 92|6]|12]57|2-1|36|6|92]|7]|6]|98|6|12|7-10]2-2/5-8| 6 | 9-8|0.399 ] 0.484 | 0.257 | 1.140 | 172.6!
36-40] 8 | 5 |135]155| 9 | 6 | 4 |6 |7-4|4 |6 20| 4|12 7|4 B|4|4|12]9]4|9|6|9]|9|92|6]|12]58]|2-1]37]6]|92|8]6]|98|6|I12|1-11|22|59] 6 |9-8|0.428] 055 0.257 | 1.200 | 191.34
41-45] 8 | 5 [145/ 17| 9 | 6| 4|6 764|620 4 1274|9641z 94|06 9|9 926 12|51 22396 |92]|8|6]|98]|6]|12]6-1 |2-3|5-10] 6 | 9-8|0.458 | 0.56] | 0.257 | 1.276 | 194.47
46-50] 8 | 5 |155(175/95| 6 | 4 |6 | 78| 4 |6 20| 4 |12 7|4 10]6| 412|940/ 6]|86]|93|6]|12|6-1 |2-4/39]6|93|8|6]|99]|6|I12]8-3]|2-45-11]| 6 |9-9]0.492] 0.582 | 0.271 | 1.345 |203.00
51-55| 8 | 5 | 16 [18.5] 10| 6| 46| 7946|204 12|74 06| 4l12]9]4]10/ 6|86 9-4|6 12]|6-3 25310 6|93-4]|8 |6 ]9-10] 6|12]8-5]2-5/6-0] 6 |9-10] 0.512 | 0.613 | 0.285 | 1.416 |205.26
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VARIABLE DIMENSIONS AND QUANTITIES FOR 8 x 6 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £l f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL| S H A B C D |SIZE|SP. L |SIZE|SP.|NO. |SIZE| SP. | NO. |SIZE| SP. |NQ. |SIZE| SP. | NO. |SIZE| SP. | NO. [SIZE| SP. L |SIZE|SP. L H V |SIZE|] L |[SIZE|SP. L |[SIZE|SP. L H vV |SIZE L SLAB | FLOOR | WALLS | TOTAL |[(LB/FT)
0 8 6 [12.5] Il 9 9 4 9 |7-10| 4 6 |24 5 1217 4 13| 8 4 1219 4 18| 6 6 9 9'-2 5 12 | 8-9 |5-6|3-3| -- -- [ 9 9'-8 6 12 |9-11 |3'-7T|6'-4| b 9’-8 | 0.399 | 0.376 | 0.313 | 1.088 | 144.45
| 8 6 |10.5] Il 9 9 4 9 | 7-8 4 6 | 24| 5 1217 4 13| 8 4 12| 9 4 18| 6 6 g | 9-2 5 12| 8-7 |5-6|3- | - -- 6 9 | 9-8 6 12 |9-11 |3-7|6'-4| 6 9’-8 | 0.340 | 0.376 | 0.313 | 1.029 | 143.76
2 8 [ 8 10 9 9 5 12 | 7-5 4 6 |24 5 1217 4 15| 6 4 1219 4 14| 6 5 [ 9'-2 4 6 | 6'-0 | 3’-2 |2’-10| 4 9'-2 5 [ 9'-8 4 6 9'-2 |2'-11 |6’-3| 4 9’-8 | 0.267 | 0.345 | 0.313 | 0.925 | 134.39
3 8 6 8 10 9 9 5 12| 7-5 4 6 | 24| 4 1217 4 13| 6 4 12|19 4 13| 6 5 6 | 9-2 4 6 | 5'-8 [2’-10|2'-10| 4 9'-2 5 6 | 9'-8 4 6 | 9-01|2-9|6'-3| 4 9’-8 | 0.267 | 0.345 | 0.313 | 0.925 | 130.45
4-7 8 [ 8 10 9 9 4 9 7'-5 4 6 |24 4 1217 4 13| 6 4 1219 4 12| 6 6 9 9'-2 4 6 5'-8 |2’-10|2'-10| 4 9'-2 5 [ 9'-8 4 6 | 8-l |2-8|6'-3| 4 9’-8 | 0.267 | 0.345 | 0.313 | 0.925 | 127.47
8-10| 8 6 8 10 9 9 4 9 | 7-5 4 6 | 24| 4 1217 4 I [ 4 12|19 4 I 6 5 6 | 9-2 4 6 | 5°-3 | 2’-5 |2'-10| 4 9'-2 5 6 | 9'-8 4 6 | 8-8 |2-5|6'-3| 4 9'-8 | 0.267 | 0.345 | 0.313 | 0.925 | 125.84
I-15] 8 [ 8 10 9 [ 4 6 7'-5 4 6 |24 4 1217 4 Il [ 4 1219 4 I 6 6 [ 9'-2 5 9 5-3 | 2’-5 |2'-10| 5 9'-2 [ [} 9'-8 5 9 8’-8 | 2'-5|6’-3| 5 9’-8 | 0.267 | 0.345 | 0.313 | 0.925 | 153.05
16-20| 8 6 |8.51]10.5] 9 9 4 12 | 7-6 4 6 | 24| 4 12| 7 4 10| 6 4 1219 4 10| 6 7 6 | 9-2 5 6 | 5°-2 | 2’-4 |2'-10| 5 9'-2 7 6 | 9-8 5 6 | 8-8 |2-4|6'-4| 5 9’-8 | 0.282 | 0.36! | 0.313 | 0.956 | 182.2]
21-25| 8 [ 10 | 12 9 9 4 12 | 7-9 4 6 |24 4 1217 4 10| 6 4 1219 4 10| 6 7 [ 9'-2 6 9 5-8 |2'-4|3-4| 6 9'-2 7 [3) 9'-8 [ 9 8'-9 |2-4|6'-5| b 9’-8 | 0.326 | 0.407 | 0.313 | 1.046 | 184.95
26-30| 8 6 Il |13.5] 9 9 4 9 | 7'~ 4 6 | 24| 4 12| 7 4 10| 6 4 121 9 4 10| 6 7 6 | 9-2 6 9 | 5-8|2-3|3-5| 6 9'-2 7 6 | 9-8 6 9 |8-10|2-3|6'-T| 6 9’-8 | 0.355 | 0.453 | 0.313 | I.I2] 188.84
31-35| 8 6 |12.5] 15 9 9 4 12 | 8-2 4 6 |24 4 1217 4 10| 6 4 1219 4 10| 6 7 [ 9'-2 6 9 |5-10|2-3|3-7| 6 9'-2 7 [3) 9'-8 [ 9 | 9-0 |2-4|6'-8| b 9’-8 | 0.399 | 0.500 | 0.313 1.212 |187.29
36-40| 8 6 |13.5] 16 |9.5] 9 4 9 | 8-4 4 6 | 24| 4 12| 7 4 10| 6 4 1219 4 10| 6 9 9 | 9-3 6 9 | 6-0|2-4|3-8| 6 9'-3 9 9 | 9-9 6 9 | 9-2|2-5|/6'-9| 6 9'-9 | 0.433 | 0.536 | 0.330 | 1.299 |204.50
41-45| 8 6 |14.5|16.5]10.5| 9 4 9 8'-6 4 6 |24 4 1217 4 10| 6 4 1219 4 I 6 9 9 9'-5 5 6 |5-10|2-6|3-4| 5 9'-5 8 6 | 9-II 5 6 9'-5 | 2’-7|6’-10] 5 |9’-1l1 | 0.473 | 0.560 | 0.366 | 1.399 |213.53
46-50| 8 6 15 |17.5]10.5| 9 4 9 | 8'-7 4 6 | 24| 4 12| 7 4 10| 6 4 1219 4 I 6 8 6 | 9-5 5 6 |5-Il |2-6|3'-5| 5 9'-5 8 6 | 9-II 5 6 | 9-6 |2-T|6-II| 5 |9-11 | 0.488 | 0.592 | 0.366 | |.446 |220.66
5/-55| 8 © 16 [18.5]11.5] 6 4 6 8'-9 4 6 |24 4 12| 7 4 Il © 4 121 9 4 I 6 8 © 9'-7 6 9 | 6’-6 | 2'-8 |3’-10| 6 9'-7 8 6 |10~ © 9 9'-9 |2-9|7'-0| b 10’-1 | 0.529 | 0.635 | 0.400 | 1.564 |233.82
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VARIABLE DIMENSIONS AND QUANTITIES

FOR 8 x T BARREL SECTIONS

BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £ 2 ki k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL]| S| H[A[B][C][DISIZE[SP.] L |SIZE[SP.[NO. |SIZE|SP.[NO. |SIZE|SP.[NO. |SIZE| SP.|NO. |SIZE[SP.[NO.|SIZE[SP.] L |SIZE[SP.| L | H | v [sizE[ L |SIZE[SP.| L [SIZE[SP.| L | H | vV [SIZE[ L | SLAB |FLOOR|WALLS|TQTAL (LB/FT)
o | 8|7 12511 |9 9|4 |9 8104|6285 12|74 1384 |12/9|4 148 6]9|92|5]|1289|56|33| | — |5|6|98|6|12|11'54-1|1-4] 6 | 9-8 | 0.399 | 0.376 | 0.368 | I.143 | 155.24
| |8 | 7[105 11 | 99|49 e8| 4|6 28| 5 |12|7| 4|38 |4 129|415/ 8|6|9|92|5]|12|87]|56[3-1|—-| - | 5|6]|98|6|12[II'-104-6|7-4| 6 |9-8]0.340]0.376 | 0.368 | 1.084 | 155.92
2 |8 1|8 |09 9|5 2854|628 5 12|74 14|84 12| 9|4 17|65 |6|92|4]6 |61l 41210 4 92|71 |9|98| 4610835173 4 | 9-8]|0.267 | 0.345 | 0.368 | 0.980 | I54.21
3 |8 | 7|8 |10 9 9|5 2854 |6|28 4 |12/7 416|664 12|9| 4 15/6|56|92|4]|6|62|342-10 4 |92|7|9|98|4]6]|10-5/32 73| 4| 9-8]0.267]0.345 | 0.368 | 0.980 | [47.58
48 |8 | 7 8 10| 9 | 9|4 |9 8546|284 12| 7|4 15/6|4|12/9|4]|14]6|5]|6|92|4|6|62|31|31]|4]|92|5]|6|98|4|6|10-330|1-3] 4 |9-8]|0.267]0.345 | 0.368 | 0.980 | 137.03
9108 | 7|8 10| 9 9|4 |i12|85|4 |6 284 12|74 |11 6|4 12/9|4 11 |6|6|9|92|4|6]|53|25[2-10 4 |92|5|6|98|4]|6]|98 25|73 4| 9-8]|0.267]0.345 | 0.368 | 0.980 | 129.29
l-5] 8 | 7| 8|10 9| 9|4 12|85 4|6 28| 4|12 7|41 6|4 129|411 6|6 |6|92|5]|6]|54|262-1005]|92|6|6|98|5]|6]|99 26|13 5 |96]|0.267]0.345 | 0.368 | 0.980 | 170.74
1620| 8 | 7 | 9 (105 9 | 9| 4 [12]86| 4|6 |28 4|12 7| 4|1l | 6|4 12|94 |1l |6|8|9|92|5|6|54|252-11|5|92|7|6|98|5)|6]|99|2-57-4| 5 |98]0.29 |0.361 | 0.368 | 1.025 | 187.68
2125| 8 | 7 |0 12| 9| 9|4 |9 894|628 4 12|74 |64 |12/9]4 |1 6|7 |6|92|6|9]|59|25/34 692|717 6|98|6]|9|91|26 15| 6|98]|0.326|0.407 | 0.368 | .10 | 197.89
26-30] 8 | 7 | 11 |135] 9 | 9| 4 | 9|81l 4 | 6|28| 4 12| 7|4 1 |6|4]i2] 94N 6| 7|6|92|69|510[25[35]692|7]|6|98| 6 9]|10-1 26|77 6 |98]0.355|0.453 | 0.368 | I.I76 | 199.26
31-35| 8 | 7 [12.5014.5[105] 9 | 4 | 9| 92| 4 |6 |28| 4 12|74 1|64 |12/ 9|4 1 6|7 |6|95]|5]|6|59]|27/32|5]|95| 76|91 |5]|6|10-4/2-817-8] 5 |9-11]0.412]|0.497 | 0.431 | .340 |202.68
36-40] 8 | 7 |35 16 |1l | 6|4 |6 944 6|28| 4 12| 7|4 1l |6| 4|12 94126 7]|6|96|69|6-4[2-8[38|696|7]|6][10-0]69]|10-6[2-9/7-9] 6 |[10-0]0.447 | 0.549 | 0.45| | 1.447 | 214.87
4145 8 | 7 [145] 17 [11.5] 6 | 4 | 6| 96| 4 |6 28| 4 12| 7|4 11|64 |12/ 9|4 |12/6| 9|9 |97|6]|9]|66|29|39]6 |97 9|9 0-1|6]|9]106]2-107-10] 6 |10~ |0.483 | 0.587 | 0.471 | I1.541 |229.2]
46-50] 8 | 7 | 15 175|125 6 | 4 | 6 |97 4 | 6 |28| 4 12| 7|4 12| 6| 4|12 9| 4|12 6] 9]|9|99]|5|66-42-1]35]5]|99]9]|9][10-3]5]610-1]3-0[7-11| 5 [10-3]0.508 | 0.614 | 0.512 | 1.634 | 231.50
5155/ 8 | 7 | 16185 13| 6|4 6|99 4|6 |28 4 12|74 1264 129|413 6|8 6910 5|6|66]|30/36|5 910 8|6 104 5|6 |II'-I |31 80| 5 |I0-4]0.545] 0.652 | 0.532 | 1.723 | 247.68
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VARIABLE DIMENSIONS AND QUANTITIES FOR 8 x 8 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 I 2 Kl k2 K9 ml m2 m3 CONCRETE (CY/FT) STEEL
FILL] S| H | A[B]C]D [SIZE[SP.] L |SIZE[SP.|NO.|SIZE]SP.[NO.|SIZE]SP.[NO.|SIZE[ SP.[NO. [SIZE[SP.[NO. [SIZE[SP.| L [SIZE[SP.| L H | vV [SIZE] L [SIzE[sP.| L |SIzE[sP.| L H | V [SIZE] L | SLAB |FLOOR|WALLS | TOTAL [LB/FT)
0 | 8|8 [125/11 | 9| 9| 4|9 |9-0] 4 |6|32| 5 |12|7]| 4 |13/8| 4 12| 9|4 |13|8|6 |9 )|92|5]|12|89]|56|/33|-| - |5]|6|98|6|12|14-0|5-8|8-4| —- | -—- | 0.399 | 0.376 | 0.424 | 1.199 | 167.26
I 8 | 8 (10511 | 9 | 9| 4|9 |98 46325 12|74 ]|13|8| 41294 13/8|6|9|92|4]|6]|8-7|56|31|--| - |5]|6]|98|4]|6|I3-105-6]|8-4] -] -—- |0.340 | 0.376 | 0.424 | 1.140 | 162.61
2 | 8|8 |8 10|99 9|5|m2|95]|4|6|32|5 12|74 13|84 |12|9|4 |13/ 8|7|9]|92|5]|9]|8-4]|56|2-10-—-] - |6|6]|98]|5] 9 |12-114-8|8-3| - | -- |0.267 | 0.345 | 0.424 | 1.036 | [82.47
3 [ 8|8 |8|10]9 9|5 12|95 46324 12|74 13|/8|4|12]9|4|13/8|5|6]|92|5]9]|7-9]4-11[2-100-—-] —- |6 |6]|9-8|5]| 9 |12-2|3-11/8-3| 5 | 9-8 | 0.267 | 0.345 | 0.424 | 1.036 | 169.76
47| 8 | 8 |8 109 | 9|4|9]|95| 4|6 32| 4|i2|7]|4]|12|8| 4 12/9]|4 176|699 |9-2|4|6|6-7|3-9]2-10 4 |92|5]6 98| 4]|6]11'-8|3-5|8-3| 4 | 9-8]|0.267] 0.345 | 0.424 | 1.036 | 147.61
8-10| 8 | 8 | 810|995 |12/95]| 4|632| 4127|4146 4 12|94 14]6|5]|6|92|5]|9]|6-0|3-0[30|5]|92]|7]9|98|5]09]11'3|3-0[8-3| 5 |9-8]0.267] 0.345] 0.424 | 1.036 | 158.00
1N-15| 8 | 8 | 8 |10 9| 9|4 12|95 4|6 (32| 4|12|7]| 4|13/ 6] 4|12|9]| 4]|12|6]|6]|6|9-2|5]6]5-8]|2-102-105]|92|6]|6|98|5]|6|l0-112-8|8-3| 5 | 9-8]0.267] 0.345 | 0.424 | 1.036 | 181.05
1620 8 | 8 | 9105 9 | 9| 4| 9|96 4|6 |32|4|12|7|4|12|6| 4129 413|689 ]|92]|6] 9|51 |2-8|33|6|92| 76 ]|98| 6|9 |I1I'-l |2-9|8-4] 6 | 9-8]|0.296 ] 0.361 | 0.424 | 1.08] |203.63
21-25| 8 | 8 | 1012595 9 | 4 |12]|9-9] 4 |6 32| 4 |12| 7| 4 |11 |6]| 4 12|94 12|67 ]|6]|93|5]|6]|57]|2-71/30|5)|93]|7]|6]|99| 56 |11'2|2-8/8-6| 5 |9-9]0.329]| 0.427 | 0.447 | 1.203 |203.63
26-30| 8 | 8 | 11 |13.5]105] 9 | 5 |12 |9-11]| 4 | 6 32| 4 12|74 1264|1294 |12|6|7|6]|95|5]|6]5-10[2-9(3-1]|5]|95]| 7|6 ]|9-11]|5]|6]11'-5[2-10/8-7| 5 |9-11 | 0.367 | 0.465 | 0.496 | 1.328 | 215.03
31-35| 8 | 8 [12.5| 15 |11.5] 6 | 4 | 6 |102| 4 |6 |32] 4 |12| 7| 4 |12|6]| 4 12,9 4 13|67 |6 |97]|6]|9]|6-5] 2-1037|6|97|7]|6/|10-1|6]|9]11'-8|3-0|8-8] 6 |10-I]0.421 | 0.522 | 0.542 | 1.485 |225.63
36-40| 8 | 8 |13.5| 16 |125] 9 | 6 | 9 |10-4]| 4 | 6 32| 4 12| 7| 4 126 4|12 9| 4|13|6|7|6|9-9|6]|9]|68|30[38|6]|99|7]|6]|10-3] 6] 9|11-10][3-1]8-9] 6 |10-3]0.462 | 0.565 | 0.583 | 1.616 |243.29
41-45| 8 | 8 [14.5| 17 135 9 | 6 |12|10-6| 4 | 6 32| 4 |12| 7| 4 |46 | 4 12| 9| 4 |13/6]| 7|6 |9-11|5]|6 |6-10/35|35|5 911|176 |10-5| 5|6 |l12-1 |3-3|8-10] 5 |10'-5]| 0.503 | 0.608 | 0.636 | 1.747 |237.39
46-50| 8 | 8 |15 | 18|14| 9|6 |9 ]108| 4|6 32| 4 12,74 14,6 4 12| 9|4 |14] 6|9 |9]10-0/5]|6|6-10/3-5|3-5|5 |10-0] 9|9 |10-6| 5 |6 |12-3|3-4[8-11] 5 |10-6| 0.524 | 0.647 | 0.659 | 1.830 | 26I.74
5155 8 | 8 | 16 /185 15| 9| 4|9 109 4 | 632 4 2| 7] 4|3/6] 4 12/9] 4 1469|9102 7|9]| 7178 34l4a-4] 7 102 9|9 10-8] 7|9 |12-5/3-5|/9-0] 7 |10'-8] 0.566 | 0.675 | 0.706 | 1.947 | 274.53
BARS| D
4 3
5 | 33 =
6 45
7 54
k2 & m2
NOTE:
ALL DIMENSIONS ARE OUT TO OUT.
D = PIN DIAMETER.
e2 BAR
PERMISSIBLE Kl SPACING
CONSTRUCTION JOINT*\ F el sz
y T U<-" .
N e2 bl
1'-0 6 SPA.@ 1’-0; el BARS ‘ 1'-0
T
al — E
: S NOTES:
E bl — - o
. , - { Sle I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
° 8-0 ="S wlZ CONJUNCTION WITH SHEET RCB G2-12.
S ©|®@ 2. THE k2 AND m2 BARS HORIZONTAL LEGS MAY LAP
& o|a IN LOW FILL SITUATIONS.
< 3. DIMENSIONS “A”, “B", “C", "D", AND "SP." LISTED IN
P THE BAR LIST ARE IN INCHES.
=
1’-0 6 SPA.e@ I’-0; fI BARS 1'-0 /“ ‘IOWADOT Highway Division
[a
3 |e]as, i
‘ ‘ 5 arp | 2 STANDARD DESIGN
i B -~ m 1 T w ]
A= TN <,3 42 T‘ i = " SINGLE REINFORCED CONCRETE
+ - = a 2 a
a® | Lo h AR BOX CULVERTS
: — o ' APRIL, 2012
il ITIZJ :NT_; 42 BAR = \J C>E 4
MmO A o o
- g CULVERT BARREL
e 2] Q[ RCB 8-8-12
= a ¢
8 x 8 BARREL SECTION | NE DETAILS
8 x 8 BARREL SECTIONS

ENGL I SHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 8-8-12 - THIS SHEET ISSUED 04-12.

1/30/72017  9:56:37 AM bkloss W:\Highway\Bridge\Standards\Culverts\LRFD\EnglishLRFDSignedSingleCulverts.dgn  RCB 8-8-12 11x17_pdf.pltcfg




VARIABLE DIMENSIONS AND QUANTITIES FOR 8 x 9 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 I 2 Kl k2 K9 ml m2 m3 CONCRETE (CY/FT) STEEL
FILL] S| H | A[B]C]D [SIZE[SP.] L |SIZE[SP.|NO.|SIZE]SP.[NO.|SIZE]SP.[NO.|SIZE[ SP.[NO. [SIZE[SP.[NO. [SIZE[SP.| L [SIZE[SP.| L H | vV [SIZE] L [SIzE[sP.| L |SIzE[sP.| L V [SIZE[ L | SLAB [FLOOR|WALLS [ TOTAL |(LB/FT)
0 | 8|9 [125/11 | 9| 9| 4|9 10-10] 4 | 6|36| 5 |12| 7| 4 |13|8| 4 12| 9|4 |13|8|5]|6]|9=2|5 |12|8-9]|56|33 —-| - |5]|6]|98]|6|12|15-0|5-8|9-4] - | -—- |0.399 | 0.376 | 0.479 | 1.254 | I75.11
I 8 | 9 105/ 11 |9 | 9|5 12108 4 | 6|36|5 |12|7]| 4] 13|84 12,94 13/,8|6]9|92|5]|9]|87|56|31|-| - | 5698|529 ]14-105-6|9-4] - | -—- |0.340 | 0.376 | 0.479 | 1.195 | [78.2I
2 | 8|9 |8|10|]9|6|4|6|005]|4|6|36|5 12|74 13|8|4|12/9|4 |13/ 8|7|9|92|5]|9]|6-4]|56|2-10--] - |6|6]|98|5]|39]|14-9/56|9-3| - | —- |0.267] 0.345 | 0.479 | 1.091 | 138.16
3 [ 8|9 |8|10]9|e6|4a|6|i05]4]|6|36|4 12|74 13|84 |12/9|4|13/ 8|7 |9|92|5]|9|8-4|56[2-100--] - |6|6]|98|5]|9]|14-9/56|9-3| - | -- |0.267] 0.345 | 0.479 | 1.091 |195.55
48| 8 | 9 | 8 109 | 9|5 |12|10-5| 4|6 36| 4|i2| 7| 4|3/ 8| 4 12|94 |13/8|5]|6|92|5]|9]8-4|56|2-10--| - |66|98|5]9|13-114-8|93-3| - | -—- |0.267] 0.345 | 0.479 | 1.091 | 180.82
9-10] 8 | 9 | 8|10 9|94 |9 ]105] 4636|4127 4]|I15/6]| 4129|415/ 6|5]|6|92|5]|9]|6=2]|31]3-1]|5]|92]|5]6]98|5]09|12-4]3-1|9-3| 5 | 9-8]|0.267] 0.345 | 0.479 | .091 | I55.71
-5 8 | 9 | 8 |10 9| 9|4 |12|10-5| 4 |6 36| 4 |12| 7| 4 |14|6]| 4 |12|9]| 4|14|6| 6|6 |9-2|5|6]|6-0|30|30|5)|92|6]|6|98|5]|6|I12-3|3-0|93-3| 5| 9-8]0.267] 0.345| 0.479 | 1.091 | 192.16
16-20] 8 | 9 |8.5]105/95| 9| 4 | 9|i0-6| 4 | 6 |36]| 4 |12| 7|4 |13|6|4|12]9]| 4|13/ 6| 7]|6]93|5]6]|5-10[2-112-11]5 ]93] 7]|6]|9-9]|5]6|I12-3[2-119-4] 5 | 9-9[0.285 | 0.364 | 0.506 | 1.I55 | 217.37
21-25| 8 | 9 | 10125/ 11 | 6 | 4 |6 |10-9] 4 |6 |36]| 4 |12| 7| 4 |15|6]| 4 12| 9| 4 14| 6|8 |9 |96|6|9]|6-8]|34/34 696|717 ]|6]|10-0| 6|9 |12-7]|3-1 96| 6 |10-0]0.341 | 0.438 | 0.587 | 1.366 |230.08
26-30| 8 | 9 |15 14|12 9|6 |12]1'0]| 4 |6 36| 4 12|74 13|64 1294|1468 |9]|98|6]|9]|6-7]|3-1]36|6]|98|7]|6]|102]6]|9|12-9|3-2|9-7| 6 |10-2]0.395 | 0.495 | 0.640 | 1.530 |236.97
31-35| 8 | 9 125/ 15| 13| 9|6 |9 |11'2] 4 | 6|36]| 4 |12| 7| 4 |13|6]| 4 12| 9| 4 14|68 |9 |9-10 6|9 |6-9|32|3-7| 6 9-10] 7 |6|10-4] 6 | 9 |13-0|3-4|9-8]| 6 |10-4| 0.435 | 0.537 | 0.693 | 1.665 | 251.18
36-40| 8 | 9 |I3.5/ 16 | 14| 9|6 | 9 |11"4] 4 | 6 36| 4 12| 7| 4 146 | 4|12 9| 4146|717 |6]|10-0/5]|6]|6-8]|3-4/3-4| 5 |10-0|] 7 |6 |10-6| 5|6 |13-2|3-5/9-9| 5 |10-6] 0.476 | 0.580 | 0.746 | 1.802 |257.95
41-45| 8 | 9 [145| 17| 15| 9|6 |9 |16 4 |6 |36| 4 |12| 7| 4 |14|6]| 4 12,9 4 |15|6]| 7|6 10-2/ 5|6 |6-10/35|35|5|10-2| 7 |6 |10-8] 5|6 |I13-5|3-7|9-10] 5 |10-8| 0.518 | 0.625 | 0.799 | 1.942 | 261.76
46-50| 8 | 9 |155| 18 |155] 9| 4 | 9 |11'8] 4 | 6 36| 4 12| 7| 4 146 4|12 9| 4156761037 ]9 |7-11]3-7[4-4] 7 |10-3] 7 |6 |10-9] 7 | 9 [13-7]3-8[9-11] 7 |10-9| 0.555 | 0.664 | 0.825 | 2.044 | 275.11
5155 8 | 9 | 16| 19165 9 | 5 |12 11'-10] 4 | 6/36] 4 2|7 4 4]6] 4 12/9] 4 15/6]| 99105 7|9 ]|8-I 38/45]7 1005 9 |9 [10-11] 7 |9 |13-9/3-9]10'-0] 7 [10'-11] 0.583 | 0.710 | 0.878 | 2.17I |295.66
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ENGL | SHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 8-10-12 - THIS SHEET ISSUED 04-12.

VARIABLE DIMENSIONS AND QUANTITIES FOR 8 X

|0 BARREL SECTIONS

BAR LIST QUANTITIES
DIMENSTONS al bl el e2 £l f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL| S[H[A[BJ[C][D|SIZE[SP.| L |SIZE[SP.[NO.|SIZE[SP.[NO.[SIZE|[SP.[NO.|SIZE[SP.|NO. |SIZE[SP.[NO.|SIZE[SP.| L |SIZE[SP.| L [ H | V |SIZE[ L [SIZE[SP.| L |SIZE[SP.| L [ H [ Vv |SIZE[ L | SLAB [FLOOR |[WALLS [TOTAL [(LB/FT)
o | 810|255l 0] 9|5 [r2[-1n|4 6|45 |12 7|4 i13/8[4|12/9]4|I13/8|6|9|94|6|I2]933]|59[3-6 --| - |5|6]|9-10] 6 |I2|16-2|5-9][10-5] -- | -- | 0.408 | 0.400 | 0.594 | 1.402 |(98.45
I [s]iofos[ 11 [0 6]4]6[i-8[4 64| 5 1274|1384 129413869 ][9-4|5]|9/|8-8[5-7|3-1|-| --|51]6]|9I10[5]|9/[I5-11]5-7[10-4] -- [ -- |0.348 | 0.384 | 0.594 | 1.326 | 193.29
2 |88 rolro|9a|alre|in-5/4|64|5 2|7 |4 |13/8|4[12]9]|4/[13/8|7|9]|9-4[6]9]|8-1I|59[3-2|--| —- | 6|6][9I10|6|9|I16-0][5-9[10-3] -- | —- |0.274 | 0.352 | 0.594 | 1.220 |226.82
34 8 108 |0|0|9|4a[9|i-5]4|6[4]4 2|7 |4 |13/8|4[12]9|4/13/8|5|6]|9-4[6/9]8-11]|59[3-2[--| - | 66|90 6|9]|16-0/5-9[10-3] - | -- |0.274]0.352 | 0.594 | 1.220 | 222.16
5-8 | 8 108 |l0|0|9|4a[9|1-5]4|6[4/4 2|7 |4 |13/8|4|12]9|4/13/8|5|6]|9-4[6/9|8-11|59[3-2[--| - |66]|9I10|6|9|15-0|4-9[10-3] - | -- |0.274|0.352 | 0.594 | 1.220 | 217.97
s-lo| 8 108 [10[10] 9|4 9|n-5[4|6|4a0| 4|12 7| 4]|16[6 |4 12|94 ]|I17T|6]|6|9][94[5]|9]|6-3|[3-5[2-10[5]|93-4|5]/[6/|9-10]6|9][I13-9[3-6|10-3] 6 |9-10]0.274 | 0.352 | 0.594 | 1.220 | 182.89
-15[ 8 [10]| 8 0| |9 |49 -5/ 4]64|4|2|7|4|16|6]|4|12/9|415/6|6|6]|94|5]|6|6-2|3-42-105|9-4[6 |6 |910|5|6|I13-6|3-3[10-3] 5 |9-10]0.274 | 0.352 | 0.594 | 1.220 |207.97
16-20| 8 | 10 (85| Il |105] 9 | 4 [9|1"-6| 4 |6 (404 2|7 |4 |15/6|4[12]9]|4/16|6]|8|9|95[5]|6]6-2|3-32-11|5]|95[7]|6]|911|6]|6]|13-9][3-5[10-4] 6 |9-II|0.292|0.386 | 0.625 | 1.303 | 252.87
21-25] 8 |10 |10 [125[ 12| 6| 4|6 [11-9]4 |6 |40| 4 12| 7| 4|14 6| 4|12/ 9| 4156|889 |9-8|5]|6|6-6|3-3|3-3|5]|93-8|7]|6|10-2]5]|6|I3-11]3-5[10-6] 5 [I0"-2]|0.349 | 0.446 | 0.714 | 1.509 | 241.87
26-30] 8 |10 |15 14|13 9|5 9 fi2-0|4 6404|127 |4/I5/6|4][12[9]4][l6|6|8]9]|9-10]5]|6]|6-103-5[3-5]5|9-10]8|9][I10-4]|5 |6 |[4-2|3-7[10-7| 5 |10-4]0.404 | 0.504 | 0.773 | 1.68| |243.61
31-35/ 8 | 10 125 15[ 14| 6| 4|6 |12-2] 4|6 |40| 4 12| 7| 4|I5/6|4|12/9| 41668 |9][10-0|7|9]|7-8[3-7|4-I|7[10-0] 7 |6 |10-6] 7 | 9 |14-4]3-8[10"-8] 7 |10-6| 0.444 | 0.547 | 0.832 | 1.823 | 285.89
36-40| 8 | 10 |13.5| 16 | 15| 6|46 [12-4| 4 |6|40[ 4127|4156 4[12[9]4]l6|6|8]9]|10-2]7]|9]|7-10[3-8[4-2|7 |10-2] 7 |6 |[I10-8] 7 | 9 |[I4-6|3-9[10'-9] 7 |10-8] 0.485 | 0.591 | 0.891 | .967 |289.6I
41-45/ 8 | 10 [145[ 17 [ 16| 6| 4|6 |12-6] 4|6 |40| 4 |12 7| 4|I5/6 |4 |12/9| 416|676 [10-4]7|9]|8-0[3-9|4-3| 7 [10-4] 7 |6 [10-10] 7 | 9 |14"-9|3-II |0"-10 7 [10"-10| 0.528 | 0.635 | 0.95I | 2.114 |298.03
46-50] 8 | 10 | 15| 18 |175] 6 | 4 |6 [12-8| 4 |6 |40] 4 |12 7|4 |[I15]|6 |4 12[ 9] 4166|717 |6]|10-7T|6|6]|71-8[3-10[3-10] 6 [10'-7| 7 |6 |[II-I | 6 [ 6 [14-I1|4-0]0-1l] & |I1"-I | 0.560 | 0.687 | 1.039 | 2.286 |307.74
51-55| 8 |10 |16 19|18 6|4 |6 12-10]4|640] 4 12| 7| 4166|412/ 9] 41769 9]l0-8/6|6]|8-0[4-0/4-0|6 |10-8] 9 |9 |12 6 |6 |I5-2]4-2]11"-0] 6 |I1I'-2|0.599 | 0.728 | 1.069 | 2.396 |325.55
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ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 10-4-12 - THIS SHEET ISSUED 04-12.

VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x 4 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 l 2 Kl K2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL[ S[H[A[B]C]D [SIZE[SP.] L [SIZE[SP.]NO. |SIZE[SP.|NO.|SIZE[SP.|NO. [SIZE[ SP.[NO. |SIZE[SP.[NO.|[SIZE[SP.| L |SIZE[SP.| L H [ v |sizE[ L [SIzE[SP.| L [SIZE[SP.| L H [V |SIZE[ L | SLAB [FLOOR | WALLS [ TOTAL [(LB/FT)
0 |10 42512 99 |afie[s-11|a[e6]i6] 4129|4146 a 121141385 6|1'2]6]12|6-6]2-11|37]6 12|69 18] 7 [12]8-3]3-10/4-5] 7 |11'-8|0.476 | 0.481 | 0.202 | 1.159 | 148.89
I 1ol 4 2299 a|als-11|4a|e|ls6]a]12][ 9415642114666 9 ][IlI'2]5]9]6-4[3-2[3-2|5]|1I'2]6]9]II'86 |9 |7-8]|3-3(4-5| 6 |11'-8]0.458[0.481 | 0.202 | I.141 | [42.32
2 [0 4809 e|4af[9]s55[4a][6|16]5 129416641211 |4 15|67 91256 6- |332-10 5 |1N=-2]7 |9 1"8|5]|6]|71-5]|3-2[4-3] 5 |[1I'-8]|0.316 | 0.407 | 0.202 | 0.925 | 168.26
3 [0 4810|966 |4a[6[55]4a[6]16]4[12]9]4a|i5[6]af12]n|4][I15]6] 7 |9][I'"2]6]|9]6-4|32[32]6]|l-2]6]|6]|1'8]6]|9]|71-4|31][4-3] 6 |II'8]|0.316]0.407|0.202 | 0.925 | 172.68
46 |10 4 |8 |10 9 [9]|afie[s55]a 616|412 9|4 14|64 i2[11]4]14a]6|7 9256 |510[2-12-11]5 1I"2|6 |6 |1I'8]5 6| 17-2]2-11|4-3] 5 |11'-8|0.316 | 0.407 | 0.202 | 0.925 | 162.74
701048109 9| 4a[9[55 4616|4129 4|36 412[11|4[13]6]|6]|6]|11"2]5]|6]|5-8]|2-10[2-10[5 [11"-2] 6 |6]|11'"8] 5 |6]|7-1 [2-10]4-3] 5 |I1I"-8]0.316 | 0.407 | 0.202 | 0.925 | I66.II
n-15] 10| 4 |85/105 9 [ 6| 4|6 |56 4616|412 9|4 13|64 12|11 ]4]12]6|7|6]|II'2]5]6|5-8[2-10[2-10]5 |[1I"2| 7 |6 |1I'8] 5|6 |71-0|2-8[4-4] 5 |11'-8|0.334 | 0.425 | 0.202 | 0.961 | 195.79
1620/ 10 | 4 [105] 13 9| 6| 4|6 |5-10]4|6|l6| 4|12 941064 |r2[1l[4]10[6]7][6[II'2][5]6]55]2-4[3-1|5 |1I"2]7[6|[II'8[5]6]6-9]|2-3(4-6| 5 |11"-8]0.405] 0.518 | 0.202 | I.125 | 194.58
21-25| 10| 4 [125[ 14| 9 |6 | a6 |6~ [ 4a]6|16]4 1294|9642 |4 ]i0]6|9 92695922376 1128 |6 |18 6|9 |6-10[2-3/4-7| 6 |1I'-8]|0.476 | 0.555 | 0.202 | I.233 | 218.66
26-30[ 10 | 4 |14 16]95| 9| 49654 6|16 4294964 12|11 4|10]6][8]6][11"3]5]6]5-7|2-3[3-4]5 [1I"3] 8611”35/ 6]|7-1 [2-4]4-9] 5 [11’"-9]0.534 | 0.634 | 0.213 | 1.38] |222.55
31-35| 10 4 [ 15]175] 10 6| 4|6 |[6-7| 4616|4129 aio]6[4a]12]11 |4 0|6 8|6]|1I'4]6]|9]|6-2|2-5/3-9] 6 |11"4] 8 |6 [II'-l0] 6 |9 | 7-4|2-5[4-11] 6 |1I'-10] 0.575 | 0.696 | 0.224 | 1.495 | 233.13
36-40 10 | 4 [16.5] 19|11 | 6 | 4 6 |6-10] 4 6|16 4|29 4]10[6 |4 12|14 |l [6][8][6]l"6]6]|9][6-5]26[3I]|6|II'6]8]6]l12-0]6]|9]|7-7|2-T|5-0] 6 |12-0]|0.640 | 0.762 | 0.247 | 1.649 |237.7I
41-45| 10| 4 175/ 20 5] 9 | e [12[ 70 4616|4129 4air|6]4af12[n |4 |6 8|6]|1'-1|6|9]|6-8|2-8/4-0]6 17| 8|6 |12-1]| 6 |9]|7-9|2-8|5-1| 6 |12’-1 | 0.682 | 0.807 | 0.258 | 1.747 |243.66
46-50[ 10 | 4 |19 |21 [12| 6 | 4 |6 |73 4 6|16 4|24l ][6 4124|6968 6 |9 ]|6-10/2-9(4-1|6 [1I"8] 9 6]|I12-2] 6 |9 |7-1I |2-9|5-2| 6 |I2"-2| 0.744 | 0.85] | 0.269 | 1.864 |279.03
5155/ 10| 4 [20]225[125] 9 | 6 [12| 75| 4|6 |16] 4 12|94 ii[6]5 12|14 126961969 7-02-104-2]6|11"9] 9 |6 |12-3] 6|9 8-3|2-11|5-4] 6 |I12-3|0.787 | 0.916 | 0.281 | 1.984 | 289.84
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ENGL | SHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 10-5-12 - THIS SHEET ISSUED 04-12.

VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x 5 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 ] f2 Kl k2 K9 ml m2 m3 CONCRETE (CY/FT) STEEL
FIL]STHJAJ[BT]C]D [SIZE[SP.] L [SIZE[SP.]NO.|SIZE]SP.[NO.|SIZE[SP.[NQ.[SIZE[SP.[NO. |SIZE[SP.[NO.[SIZE[SP.] L [SIZE[SP.] L H [ v [sIzE] L [SizE[sP.] L [SIZE[SP.] L H [V [SIZE[ L | SLAB [FLOOR |[WALLS |[TOTAL [(LB/FT)
o Jo[sJies[12] 9] g afrele-1n]a|6]20[4ai2]o]4a]is][6]412[11][4a]13][8]5]|6]1'-2]612]6-9[3-2[3-7]6 |[I1I'2] 6 |9 [11"8] 7 [12]9-4][3-11]5-5] 7 [I1I'-8]0.476 [0.481 | 0.257 [ 1.214 | 158.45
I Jro]s ezl 9a]lelalele-1i] 4620 a]i2[9]4ais|e[4af12][1in]4]15][6]6 [9]1'-2]4][6]6-4[3-2[3-2[4 1I'"2]6[9][I1'8]4]6]8-7][3-2]55] 4 |I1I'-8]0.458 |0.481 | 0.257 | 1.196 | 41.95
2 [lo[s5[8fo]9[9|4a[9]es5]a]e6lzo]s5]i2]9]4a]i5][6]4a]i2]n]alis]e]|7][9]ir2]5]|6]|6-2[3-1]3-1|5]1I"2]6|6]1I'”8] 5] 6]8-5]3-2[5-3] 5 [I1'-8]0.316 | 0.407 [ 0.257 | 0.980 | 79.53
3 J1o[5[8f0]9[9]4a[9]es5[a]e66lz0]4afi2]9]4afa[e]a]i2]n][4a]i4a]6]6]6]1I'2]5]|6]6-0[3-0]3-0]5]11"2[6 |6]|[I1I'”8]5]6]8-2][2-11[5-3] 5 [II'-8]0.316 [0.407 [ 0.257 | 0.980 [ I76.53
-1 1o s 8o 9[s|afre]es5]a]6[20]4a]i2]9]4afia]e]| 4 12[11]4 1467 ]9]1-2]5 16 [s-10[2-l]2-11]5 |1I-2]6 |6 [11"8]5]6]8-2]2-11]5-3] 5 |I1I'-8]0.316 [0.407 | 0.257 [ 0.980 | 170.97
g-l0]10[ 5|8 109 9]4a]9]es5[a]el204afr]a]4a]13][6] 4121 ][4]13][6]6]|6]1I'2]5]6]5-8]|2-10[2-10]5]1I'2] 6 |6 ][I1'8]5]6]8-0[2-9][5-3] 5 [II'-8]0.316 [0.407 | 0.257 [ 0.980 |174.39
l-15[ 10 5 [85]105[ 9 s |5 i2]e-6] 46204 |12]9[4]13]6]|412[11]4]12] 6] 7|6 [11"2]5]6][5-8]2-10[2-10]5 [1"-2] 7 [6]11"8]5][6 |1-I11]2-7]5-4] 5 |11I'-8]0.334 | 0.425 | 0.257 | 1.016 |201.55
16-20[ 10 5 [105/13[ 9 6] a6 e-10] 4[6]20] 412940642l |4]10]6]7[6]I"2]6]9][5-9][2-4]3-5]6 [1I"2] 7 |6 |1I'8[ 6 |9 ]7-9]2-3[5-6] 6 |I11'-8]0.405] 0.518 | 0.257 | I.180 [205.6I
21-25] 10 5 125 14| 96 | a6 [r-1[a]e|20]afi2]oa]4]s]e[4af12]nn]aio]e6 |86 ]|ll'-2]6|9]5-9|2-2[3-7]6 |I1I'2]8 6 11"8] 69 ]|7-10[2-3[5-7] 6 |[II'-8]0.476 | 0.555 | 0.257 | 1.288 |235.6|
26-30[ 10 | 5 [135] 1695 9|5 [12][7-4] 4620|4129 4a[a][e]a]i2][nn][4a]io]e6|8][61I'3]5]6]5-7|2-3[3-4]5]11"3[ 8 [6|[11'"9]5[6]8-1 [2-4]5-9] 5 [I1'-9|0.516]0.634]0.271 | I.421 [233.6]
31-35] 10 5 [1s[i75]10] 6 | 46|71 4|6 |20 4294064 12[11[4]i0]6] 8|6 |ll'4a]6|9][6-2[2-5[3-9] 6 |II'4] 8 |6 [II"-10] 6 | 9]8-4]2-5]5-11] 6 |1I’-10] 0.575 | 0.696 | 0.285 | 1.556 |242.63
36-40[ 10 | 5 [16.5] 19105 9 [ 5 [12][7-10] 4|6 20| 41294 fi0o[e6]a]i2][inn[4a]n|e|[8][61I'-5]5]6]6-1 |2-6[3-7]5][11"5]8 [6 [II'”-II|5[6]8-7][2-7]6-0[ 5 [II"-I1|0.635]0.757 | 0.301 | 1.693 [240.7]
4-45] 10 5 Jits[20 |11 [ 6 | 4a]e[8o0]a 6|20 a4 r2]olafin]e]ali2][in[a]n]e6]a]|6]ll'6]6]9]6-T[2-7[4-0]6 |II'6] 9 |6][12-0] 6 | 9][8-9][2-8[6-1] 6 |I2-0]0.677]0.800 | 0.315 | 1.792 | 283.82
46-50[ 10 [ 5 [19 |21 (15[ 6 |46 [8-3[4a620]4afre][o]afn[e|a]izlnlalnle]ls][6]in-71]6|9]e-10]2-9]4-1]6 [1I-7[ 96 [12-I] 6|9 [8&-I[2-9][6-2] 6 |[I12'-1 | 0.738 [ 0.845 | 0.329 | 1.912 [287.39
51-55] 10| 5 [20]225] 12| 6 | 4 [6[8-5]4a 6|20 a4 2]ol4afir2[e s i12]11][4a]12][6 ]9 |6 l'-8]6 ]9 ]|17-0]2-10]4-2]6 [1I'8] 9|6 [12-2] 6 | 9] 9-3][2-11]6-4] 6 [12-2]0.781 [ 0.909 | 0.344 | 2.034 | 295.16
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VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x & BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £l 2 Kl K2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL] STH A][B] C]D]JsIzE[SP.] L [SIZE[SP.|NO.|SIZE|SP.[NO.[SIZE]SP.[NO.|SIZE|SP.[NO. [SIZE[SP.[NO.[SIZE[SP.] L [SIZE[SP.| L H v [sizE] L [sIzE[sP.] L [SIZE[SP.| L H vV [SIZE] L | SLAB [FLOOR |WALLS | TOTAL [(LB/FT)
o [1wo]e 12|12l 9]e|a|e|r-11|4a]66]2a]laliz]o]|a3|s]ali2]nn|a4]13|8]5|6]|11'-2]4]6]7-0][3-10/3-2]4]11"-2] 5 ][6]1"8] 4|6 |10-3|3-10/6-5] 4 |11"-8]0.458 | 0.481 | 0.313 | 1.252 | 156.63
I 0le|12]12] 96| ale|7-11| 462441294138 41211 ] 4]ie]le |6 91124671 [3-11]3-2]4]11'-2]5[6]1'8] 4]|6]|9-9]|3-4]6-5] 4 |II’'-8]0.458 [0.481 | 0.313 | 1.252 |154.00
2 |wo|le|8]io]9]9|a]o|75] 46245 ]12]9]4a]16]6]|4a]12]11]4]16]6]6]6|1'-2]6]9]|6-6][3-3[3-3]6]|1I'2]6]|6]|[11I"8]6]|9]9-7|3-4/6-3] 6 |I1I'8]0.316]0.407 ] 0.313 | 1.036 |192.42
3 [wo|le|s]10o]9]9|l4a]9|75]4]6l2a] 4129415641211 ] 4156|666 ]|ll'2]6]9][6-4]3-2[3-2]6I1I'2]6 |6][1I'8]6]|9]9-4|3-1]6-3] 6 |II'8]0.316]0.407 ] 0.313 | 1.036 |187.29
4-7]10| 6 | 8109 | 9] a]i2|75]4a|6|24] 4]12] 9] 4]1a]6] 4]12]11]4]14a]6]6][6]i'-2]5]|6]6-0[3-0|/3-0]5 1126 |6]|11'8]5]6]|9-2]2-11]6-3] 5 [11I'-8]0.3160.407| 0.313 | 1.036 | 182.05
8-10[ 10| 6 | 8105 9| 9412|754 |6 l24] 41294136 4]12[1n] 41366 |[6]1'"2]5]6]5-82-10[2-10] 5 [11"2] 7 |6 ]11'8]5][86]9-1[2-9]6-4] 5 [I1I'-8]0.316 |0.425 | 0.313 | 1.054 | 193.11
11-15] 10| 6 [85]10.5] 9 | 9|5 12|76 4|6 |2a] af12] 9| 4136 | 4a]12]11|4a]12]6]| 7|6 |11'-2]5]6]5-8]2-10[2-10] 5 |1-2] 7 [6 ]85 |6 [8-11|2-7|6-4] 5 |1I"-8]0.334]0.425 | 0.313 | 1.072 | 210.55
16-20/ 10| 6 [105]125] 9 |6 | 4 |6 [7-10] 46|24l a 12|94 nn]elalir2lnlalnlsel[ 762 6]|9]|5-9]|2-5[3-4]6 [1I'2]8 |6 |1I'8] 6|9 ][8-II][2-5]6-6] 6 |[11'-8]0.405] 0.500 | 0.313 | I.218 [230.63
21-25] 10 6 |[12]14] 9| 6| 4|6 |8-1 | 46|24l a]12]9] 406|412/ | 4]i0]6e|8|6|1I"-2]6]9]|5-9][2-3[3-6|6|I1I"2]8]6]|I11'"8]6]|9]|[8-1I|2-4|6-7] 6 |I1I"-8]0.458 | 0.555 | 0.313 | 1.326 |245.50
26-30[ 10| 6 | 1416 9] 949854624 4]12[9 ] 4]0]e6[4]12[1m] 41068 ]6]Il'2]6]9]6-0[2-4|3-8]6 [1I'2] 86 [1I'8]6]9]9-1 [2-4][6-9] 6 [I1I'8]0.529] 0.629 | 0.313 | 1.471 [240.7I
31-35] 10| 6 | I15]17.5]10] 6 | 4 |6 |8-7]4]6]2a]laf12] 9] 4|6l a2l a]in|e|8|6|ll"-4al66]|9]|e-3[2-6[3-9] 6 |I1I'"-4] 86 |11I"-I0] 6|9 ]9-5]|2-66-11] 6 |II"-10] 0.575 | 0.696 | 0.347 | 1.618 |252.84
36-40| 10| 6 [16.5 19105 6 | 4 |6 [8-10] 4|6 24| 4129411 |6 af12[n|4[nle|8|6|I1I's]6]9]|6-62-7[3-11]6|11I'"5| 86 /|Il'-ll| 6] 9]|9-8][2-8[7-0[ 6 [1I'”-11]0.635] 0.757 | 0.366 | 1.758 |256.50
41-45] 10 6 [1T.5/20] 11 | 6| 4|6 |90 4]6]2a]af12] 9 4aun|e| a2l 4a]i2]e| 9 |6|il’-6|6 |9 ]|6e-8[2-8/4-0/6|II'6] 9 |6 |12-0] 6 |9 |[9-10|2-9|7-1] 6 |12'-0] 0.677 | 0.800 | 0.383 | 1.860 |294.05
46-50[ 10| 6 |19 21 |15 6 | 46 [9-3] 4|6 l2a][4a]12[9] 4126 4a]12[n] 412696 ]1-7] 69 ]e-11[2-1004-1]6 [11"-7] 96 |I12-1] 6] 9]l0-0[2-10[7-2] 6 [12'-1|0.738 | 0.845 | 0.400 | 1.983 |297.58
5/1-55] 10 6 20225/ 12] 6| 46|95 4]6fzal a2z ol afizlels]izlulalizleloaleli-sle | 971 ]-1l4a-2]6]11"8] 96 12-2] 6 |9 [10-4]3-0]7-4] 6 |12-2]0.781 [ 0.909 | 0.418 | 2.108 |305.37
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VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x 7 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bi el 2 i 2 ki k2 K9 mi m2 m9 CONCRETE (CY/FT) STEEL
FILL[ S [H [ A B CJ[D [SIZE[SP.] L |SIZE[SP.|NO. |SIZE[SP.]NO. |SIZE]SP.[NO. [SIZE| SP. | NO. |SIZE] SP. [NO. [SIZE[SP.] L |SIZE[SP.] L | H | V [SIZE] L |SIZE[SP.] L [SIZE[SP.] L [ H [ V |SIZE] L | SLAB [FLOOR|WALLS|TOTAL [(LB/FT)
0 (10| 712129 6|46 |8-11] 4|6 28] 4|12]9]4 14]10] 4 12]11] 413|885 |6|1"2|5]|9 8654325 02|79 |18|5]|9]|11'5|4-0{7-5| 5 |18 0.458 | 0.481 | 0.368 | .307 | 183.58
I [10]7 12|12 9 | 6|46 8114|628 4 |12]9 4 17|84 12|14 1385 6 124691 [5-1132] -] — | 5|6 18| 4|6 | 11"4|3-11|7-5 4 |II'-8]0.458 | 0.48] | 0.368 | 1.307 | 170.13
2 |10 78 109 9|4 |9 8546|285 12|94 12 8|4 12]11 ] 4]18]6|6 |6 12|69 ]|6-10/38|32 6 |12]6]|6 18|69 ]10-103-7]7-3] 6 |18 0.316 | 0.407 | 0.368 | 1.09] |204.82
3 0] 78 109 9412854628 4 1294 1664 12/11 | 4]15/6]6][6]1'2]5]6]6-1 |33]2-10 512|668 5]|6][10-532|7-3] 5 |11'8]0.306 | 0.407 | 0.368 | 1.091 | 191.74
28 |10 7 | 8|10 9| 9|4 12854 6 28] 4129|4156 412|114 15666 12]5]|6]6-=2]|31]31|5 1266|856 10-431]7-3] 5 |I-8]0.316|0.407 | 0.368 | 1.091 | 191.76
5-10 | 10 | 7 |8.5]10.5] 9 | 9 | 4 |12 86| 46|28 412,94 13|64 1211|413 6|6 6|25 ]|6]|58]2-102-105]"-2] 76118 5]|6]10-2[2-107-4] 5 |1-8]|0.334 | 0.425 | 0.368 | I.I27 |201.84
11-15] 10| 7 |8.5/10.5 9 | 9| 5 | 12|86 4|6 28] 4 |12 9| 4 13|64 12|11 4 12|67 |6 12| 5|6 ]|58][2-102-105 |11-2] 7 |6 18| 5|6 |10-0]2-8|7-4] 5 |II'-8]0.334 | 0.425 | 0.368 | 127 | 219.95
16-20] 10 | 7 [10.5]12.5] 9 | 6 | 4 | 6 |8-10] 4 | 6 28] 4 |12 9 | 4 |1l |6 | 4 i2|1 |4 1|69 9 12695102634 6 11286 II'8]6]9 10-02-6|76] 6 |II'8]0.405] 0.500 | 0.368 | .273 | 241.58
21-25] 10 | 7 |[12.5]145] 9 | 6 | 4 |6 | 9-2 | 4 |6 28| 4 |12] 9] 4 11|64 12|11 4|11 |68 6|2 69|51 25366 |1l'2] 86|18 6|9 |10-2]2-6|7-8| 6 |118|0.476 | 0.574 | 0.368 | 1.418 |257.00
26-30] 10 | 7 | 14| 16|95 9 |5 |12 95| 4 | 628 4 (12| 9] 4 |1l |64 12|11 | 4|1l |6]8][6]1I'3]56]510/2-6]/34 5|13 861’35 |6[10-4 2-7|7-3] 5 |11'-3|0.534 | 0.634 | 0.389 | 1.557 |253.95
31-35] 10| 7 | 15 175/ 10| 6 | 4 | 6 | 97| 4 |6 28] 4 12|94 [12]6] 4 12|11 412|686 |il-4] 6|9 |6-5|2-839] 6 |11-4] 8 | 6 [11-10] 6 | 9 |10-7]|2-87-11] 6 |1I'-10] 0.575 | 0.696 | 0.409 | 1.680 | 263.76
36-40] 10 | 7 [16.5] 19 | 11 | 6 | 4 |6 |9-10] 4 | 6 28] 4 12| 9| 4 |12 6| 4 12|11 | 41268611669 ]|6-92-10311]6 16| 86 |12-0] 6|9 10-102-10/8-0] 6 |12°-0] 0.640 | 0.762 | 0.45 | 1.853 | 268.68
41-45] 10 | 7 [17.5] 20 |11.5] 9 | 6 | 9 [10-0] 4 | 6 |28 4 |12] 9| 4 [12] 6] 4 12|11 | 4 13|69 |6 |i-7] 6|9 [6-1l|2-11|4-0] 6 |11-7] 9 | 6 [12-1| 6 | 9 |11'-1 |3-0|8-1] 6 |I2-1 | 0.682 | 0.807 | 0.471 | 1.960 |320.39
46-50] 10 | 7 |18 |21.5| 12 | 3 | 6 |12 10-3] 4 | 6 28] 4 |12 9| 4 |13 6 | 4 12|11 | 41369 6186|971 3041|6118 9|6 |12-2] 6|9 11431 |8-3| 6 |12-2| 0.744 | 0.871 | 0.492 | 2.107 | 314.58
51-55] 10 | 7 | 20 [22.5| 13 | 9 | 6 | 9 |105] 4 | 6 28] 4 |12 9 4 (13|65 12,11 | 4 14| 6| 9 |6 11-10] 6 | 9 | 74 |32 4-2] 6 |11'-10] 9 | 6 |12-4] 6 | 9 | 1'-7|3-38-4] 6 |12-4] 0.194 | 0.923 | 0.532 | 2.249 | 333.50
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VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x 8 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £l 2 Kl K2 k9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL] ST HJ[ A][B]c]| D|[sIzE[sP.] L [SIZE[SP.]NO.|SIZE[SP.|NO.|SIZE|SP.[NO.|SIZE[ SP.|NO.|SIZE[SP.|NO.|SIZE[SP.]| L [SIZE[SP.] L vV [SIZE] L |sIZE[SP.| L [SIZE[SP.| L H V [SIZE] L | SLAB [FLOOR | WALLS [ TOTAL [(LB/FT)
0 [1o] 8 |ies]125] 9 [ 6| 46100l 4632429417842/ ]|4|16]|8]5][6]1I'2]4]6]98|6-6|3-2]-] --]7][9][1-8]4]6]I13-3]4-9|8-6| 4 |I1'"8]0.476|0.500 | 0.424 | 1.400 |191.03
I o]l 8 li12ji]losloflafi2jo-n[ a6 |32 4]12]9]alir]|s]afi2]n| 417|855 ]|e]il'-2]e6I12]10-2|6-8[3-6]|--] - | 7 ][9]I1I'8]| 7 [I12]13-5|5-0[8-5] 7 [II’-8]0.458 | 0.481 | 0.424 | 1.363 [208.87
23|10 8| 8lwo|9|9|la]|9o]os|a]e6|32]4a]2]9]alis]|8]afi2]n]|4]13|8|6|6]|1l"2]6]|9]|76|4-4[3-2]6]|11"2]6 |6 |I1I'8] 6|9 |12-2[3-11]8-3] 6 |I11’”-8]|0.316 | 0.407 | 0.424 | 1.147 |215.58
4-6 10| 8 s f1o]9g9flali2]oys5]4a]e[32]4]12]9]afir]e]afi2]n]| 416|666 ]Il'"2]5]86]|6-3|3-5[2-10[5]I11I'2]6 |6 |I1I'8]5]6/|II'7[3-4][8-3] 5 [I1I'-8]0.316[0.407 [ 0.424 | 1.147 [201.39
7810|8805/ 9| 9|aji2]os5][4a]6[32]4a]12]9]4a]ale]a]i12]/n]| 41466 |6]|I1"2]5]|6]|6-0|3-0[3-0/5]1-2|6/]6/|I1I'8]5]6]|II"”4]3-0[8-4] 5 |[11’”-8]0.316 | 0.425 | 0.424 | 1.165 |199.26
9-0] 10| 8 [85[105/ 9| 9|49 ]9ye][4a]6[32]4]12]9]afis]e[a]12]n]4]i5]6]8[a]Il'-2]6]9]6-4|3-2[3-2]6|1I'2] 7 |6 |I1I'8] 69 ]II'5|3-1]8-4] 6 [I11'-8]0.334]0.425 [ 0.424 | 1.183 [225.47
-5l 10 8|9 nlolelale|o-7]ale[32]4a]12]9]| 4136 aliz|[n]la13] 6|7 ]|6]|1I'2]6]9]|6- [2-10[3-3][6 |11"2] 7 [6|1I'8] 6|9 ]|II'-2[2-10[8-4] 6 |[11'-8]0.352 | 0.444 | 0.424 | 1.220 |236.63
16-20[ 10| 8 |l0.5]12.5] 9 | 6 | 4 |6 |9-10] 4 |6 |32 4]12][9 4126 4121141268 ]|6]ll'-2]5]|6][5-71]2-71|3-0]5 ]11"-2] 8 |6 [1I'8] 5| 6]|I1I'-2|2-8|8-6| 5 |1I'-8]0.405 | 0.500 | 0.424 | 1.329 [264.24
20-25] 10| 8 [12]145]95] 9] 6 [12]1o-1 | a6 [32]a]12] 9| 4]12]e| 412|412 6|86 |I1I'3] 6|9 |6-2[2-8[3-6]6 |II'"3]8][6 /11”969 ]I1I"5][2-9][8-8] 6 |[11'-9]0.463]0.578 | 0.447 | 1.488 |273.39
26-30] 10| 8 |14 [165]105] 9 | e [12]10-5] 4 |6 [32] 4129426 a]12]n ]| 4[13] 6|86 ]|I1I's|]6]9]|6-6]2-10/3-8]6[I1I'5] 86 ]|Il'-Il|]6]9]II'g[2-I1[8-10] 6 [1I'"-11]0.544 [ 0.662 | 0.496 | I.702 [279.03
31-35] 10 8 [ 15 ]17.5/11.,5] 9] 4 i2fio-7] a6 [32] 4129|4136 afi2][n] a3/ 6|86 |1r-7] 7 ][9]|7-3[3-0[4-3]7 |1-7]8]6/12-1]7][9]12-0[3-1[8-11] 7 [12-1]0.591 | 0.711 | 0.542 | 1.844 |297.18
36-40/ 10| 8 [16.5[ 19 125] 9 | e [ 9 flo-l0] 4 |6 [32] 41294 ]13]6]4afl2]nn ]| 4146|866 I1'-9] 7 [9]|7-1|32][4-5] 7 ][9] 8|6 ]|12-3] 6 ]9 ]12-3]3-3]9-0] 6 |I12-3|0.657 | 0.780 | 0.583 | 2.026 | 312.68
41-45] 10| 8 [18]2050135] 9l a9 -1 ale[32]4a]12] 9|4 ]1ale] a]i2]inn] af1a]6 |86 [1-11] 7 ]9 ]|7-10[3-4]4-6] 7 [1I'-11| 8|6 [12-5] 7 [9 [12-7]3-5][9-2| 7 [12’-5] 0.725 | 0.851 | 0.636 | 2.212 | 312.92
46-50/ 10| 8 |19 (215/ 14 9l afi2]i-3][ a6 [32]4]12]9]4]4a]le]afi2ln] 45|69 ]6]I12-0]6|6|76|35[4-1]6]12-0] 9|6 ]|I12-6] 6 |6 |12-9]3-6]/9-3] 6 |I2-6]0.769 | 0.897 | 0.659 | 2.325 | 351.79
51-55| 10| 8 [20]225/ 15 9] 5 J12[n-5] 4632412/ 9] 4]i5]6]5]12[n]4afi5/6]9 6 12-2] 7 ]9 ]|8-3[3-7[4-8][7][12-2] 9 |6 |12-8] 7 | 9 |I13-0[3-8[9-4] 7 [12-8] 0.819 [ 0.950 | 0.706 | 2.475 |365.82
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VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x 9 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el o2 1 2 Py K2 K9 mi m2 ma CONCRETE (CY/FT) STEEL
FILL] S TH ] A B ] C D |SIZESP.] L [SIZE|SP.|NO.|SIZE|[SP.|NO. |SIZE]SP.|NO. |SIZE| SP. | NO. |SIZE] SP.[NO. |SIZE|SP.| L |SIZE[SP.] L V |SIZE[ L [SIZE[SP.] L |SIZE[SP.] L | H | V |SIZE| L | SLAB |FLOOR|WALLS | TOTAL (LB/FT)
0 |10] 9 [125(125] 9 | 6| 4 |6 |11-0| 4 | 6|36 5 |12 9| 4 |17|8| 4 12|11 ] 417|879 |11-2|5]9]|98]|6-6|32|-—] — | 7]|9]|1-8|5]9|16-0/6-6|936]|--| — |0.476] 0500 | 0.473 | 1.455 |220.21
| [10] 9 [12]125] 9 |6 |4 |6 i0-11| 4 |6|36]5 12|94 7|8 4|12/ |4 17|88 i2[1'2]5]|9]|98|66|32| -] - | 791185 9]|16-0]6-6|96] - | -- |0.458 | 0.500 | 0.479 | 1.437 |220.29
2310 9| 8 |10] 9| 9|4 |9 |10-54a]|6]|36| 4 12|94 17|84 12|11 | 4|16|8]|8]|3]|-2|6]9]|910|6-8|32—] — |6]6]|1'8|6]|9|i311|4-83-3 6 |11-8|0.316] 0.407 | 0.473 | 1.202 | 243.87
45 10| 9 | 8|10 9| 9|4 |12[10-5] 4|6 |36| 4 12|94 |13/8|4 12/11]4]|12]8|6]|6]|11"2|5]6]6-9|311]2-105]|11"2|6]6]|1I'8|5]|86]130]3-9]/9-3] 5 |11'-8]0.316 ] 0.407 | 0.479 | 1.202 | 216.13
6-8 | 10| 9 | 8 1105 9| 9| 4|9 |10-5] 4|6 |36| 4 12|94 18|64 12|11 | 418|666 ]|112|6]9]6-9]|37|32|6|1-2|7]|6]|11'8|6]|9|i2-1 37|34 6 |11-8|0.316| 0.425 | 0.473 | 1.220 |230.21
9-10| 10| 9 |85]105 9| 9|5 |12|10-6] 4 |6 |36] 4 129|466 4|12/11 416|689 1I'2|6]9|6-6]33|33|6 [1=2] 7618|609 |12-7|3-3|9-4] 6 |1I'8] 0.334 | 0.425 | 0.479 | 1.238 | 239.16
-5/ 10 9] 9|1 | 9| 9|5 |12[10-7| 4|6 |36| 4 12|94 14|64 12|11 4 |14a]6|7]|6]| 112|516 ]|5-10]2-112-11]5 |1-2|7 |6 |1'8| 5|86 |12-32-11]3-4] 5 | 11'-8| 0.352 | 0.444 | 0.473 | 1.275 |239.92
16-20] 10 | 9 |10.5] 13]95] 6 | 4 | 6 |i0-10] 4 | 6 |36] 4 |12 9| 4 |14]6 | 4 12|11 ] 413|676 |11-3]5]|6]|6-2|31]3-1]5]|11-3|8]|6]|11'-9]5]86|12-5]2-1119-6] 5 |1’-9]0.409 | 0.522 | 0.506 | .437 |263.97
20-25]| 10 | 9 [12.5]145 11 | 9 | 6 | 9 |12 4 | 6 |36] 4 | 12| 9| 4 | 14| 6| 4 12|11 |4 |14]|6] 9|9 |[116]|5|6|6-4|3-232|5 16| 8|6 |12-0 5|6 |12-9|3-1|9-8| 5 |12-0| 0.494 | 0.591 | 0.587 | 1.672 | 291.45
26-30| 10| 9 | 14 [165] 12| 9| 4 |12 15| 4 | 6 36| 4 | 12| 9| 4 14|64 12|11 ] 4 14|69 |9 18] 7]|9]|7-4|32|42] 7 |11"-8] 8|6 |12-2] 7|9 |[13-1]3-3|9-10] 7 |12-2| 0.559 | 0.678 | 0.640 | .877 |300.82
30-35| 10| 9 | 15|18 | 13] 9| 4] 9|-8| 4|6 36| 4 12|94 ]|14]|6]| 4 12|11 4]|15]|6]| 86 [11-0] 7|9 |7-8|34|a-4] 7 [1'-10] 8 |6 |12-4] 7 | 9 |13-4|3-5|9-11] 7 |12-4| 0.606 | 0.747 | 0.693 | 2.046 | 319.03
36-40] 10 | 9 |16.5] 19 | 14| 9| 4 [12[11-10] 4 | 6 |36]| 4 |12] 9] 4 |56 ] 412|114 |15/6]| 86120/ 6|6 ]| 7-5|36|3-11] 6 |12-0] 8|6 |12-6] 6 | 6 |13-7|3-7]10'-0] 6 |12-6| 0.673 | 0.798 | 0.746 | 2.217 |323.61
41-45] 10 | 9 [17.5/20.5| 15| 6 | 4 | 6 |12-1 | 4 | 6 | 36| 4 | 12| 9| 4 | 15| 6| 4 12|11 |4 |16]|6]| 8|6 |[12-2] 7|9 |&-1 |3-7|4-6| 7 |12-2| 8 | 6 |12-8| 7 | 9 |13-11| 3-9|10"-2| 7 | 12-8 | 0.723 | 0.870 | 0.799 | 2.392 |339.76
46-50] 10 | 9 | 19 [21.5]155] 9 | 4 |9 [12-3]| 4 | 6 |36| 4 |12] 9] 4 156 4|12|11] 4 6|6 86123 6|6 |7-103-9|4-1]6 |12=3] 9|6 |12-9] 6 | 6 |14-1 |3-10[10'-3] 6 |12-3| 0.787 | 0.917 | 0.825 | 2.529 |356.50
51-55| 10 | 9 | 20 |22.5/16.5] 9 | 5 | 12 |12-5] 4 | 6 | 36| 4 |12 9| 4 | 17]6 |5 1211 | 416|619 |6 |12-5| 6|6 |8-4 42|42 6 |12-5] 9 |6 [i12-11| 6 | 6 | 14-4|4-010'-4] 6 |12'-11] 0.839 | 0.971 | 0.878 | 2.688 |390.2
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VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x 10 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 l 2 Kl K2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL[ S[H[A[B]C]D [SIZE[SP.] L [SIZE[SP.]NO. |SIZE[SP.|NO.|SIZE[SP.|NO. [SIZE[ SP.[NO. |SIZE[SP.[NO.|[SIZE[SP.| L |SIZE[SP.| L H [ v |sizE[ L [SIzE[SP.| L [SIZE[SP.| L H [V [SIZE[ L | SLAB [FLOOR |[WALLS |[TOTAL [(LB/FT)
0 [1o]1oi25[125] 10 9| afi2][12-0] 4640 4 [12] 9|4 [17|8|a]i2[n|[4]17[8]|5 6|45 |6|99|6-7|32]--] -- |7 [9]ir-0]5 |6 |I7-1[6-7[10’"6] - | -- | 0.485 | 0.508 | 0.594 | I.587 |237.84
I J1o]1or2fs[o] 9|4 r[i-n|4 |64 41294178 |4 |r2[1l|[4]17|[8]5]6|[ll'4][5]|6]|99]|6-7[32]--| - [ 7[9][1'-10] 5|6 [I7-I]|6-7[10-6] -- | -- |0.467 | 0.508 | 0.594 | 1.569 |237.74
2 oo 8]io|io[e|4a[9]m-s5[4][640|5 12|94 |78 4a]i2]1n |4 17|86 |6 14|69 91|6-932--] -- 66/ 1I'-lo] 6|9 ]I5-3]5-0][10-3] 6 [1I'-10] 0.323 | 0.414 | 0.594 | 1.331 | 25.05
3 [rofro[ 80510949546 40| 4 1294 |i3[10[4]12[11|4]16]86 |6 1I'4]6]|9]|8-5]|5332]6|I114 6|6/ 11'-l0] 6|9/ 151 |4-9][10'-4] 6 [1I"-10| 0.323 | 0.433 | 0.594 | 1.350 |242.92
-7 1010|8009 afie[n-5]a]e6[4a] 4129|4584 i2[1n]4]13]8|6|6]|1I'al5 |6]|717-3[4a5|2-10[5]11"4] 6 |6 |II'-I0] 5 |6 |I14-4]4-1[10-3] 5 [II"-10] 0.323 | 0.414 | 0.594 | I.331 |229.00
g-10 10|08 ]05/ 10 9|49 [1-5[4]6 40| 4 12|94 |86 4|12[11|4]18]6|6]|6]|1I'4|5]|6|6-6|3-8[2-10[5 114 7|6/ 1I'-l0]5 |6 |14-0[3-8[10'-4] 5 [1I"-10| 0.323 | 0.433 | 0.594 | 1.350 |239.58
n-15] 1010 s i [o[oaflalre[n-1[a[el4a] 41294 6|6 a 121|466 7 |6|1-a]7|[9|7-3][35|310[ 7 14| 7 |6 [1I'-10] 7 | 9 |I13-9]3-5]10-4] 7 [II"-10| 0.359 | 0.452 | 0.594 | 1.405 | 28I.71
16-20] 10 | 10 [10.5[125[ 11 | 9 | 4 [i2][1I-10] 4 | 640 4 [12[ 9 [ 4 [15]6 |4 |r2[1l[4]Is][6 | 7|6 ][1I'6] 6|6 |6-8[3-4/3-4] 6 |1I'6| 8|6 |[I12-0] 6 | 6 |13-9[3-3[10"-6] 6 |12’-0]0.421 | 0.5I5 | 0.655 | 1.591 |302.58
21-25 10 [ 10125145 12 | 9 | 4 [12]12-2| 4 |6 40| 4 [12| 9| 4 |i5|6 |4 |12]1 |4 15|67 |68 7 |9]7-5]|3-4]4-1] 7 |[1-8]8|6|12-2] 7 |9 [14-1|3-5][10-8] 7 |12"-2]| 0.503 | 0.60I | 0.714 | 1.8I8 |303.63
26-30 10 [ 10 [ 14 (165 13| 9| 4 [9|i2-5] 4 [6|40| 4 [12] 9| 4 [I5]6 | 4 12|11 | 416|698 [1'-l0] 7|9 |7-8][36|4-2|7 [II'-I0] 8 |6 [12-4] 7 | 9 [14-5]3-7]10"-10 7 |12-4| 0.568 | 0.688 | 0.773 | 2.029 | 321.26
31-35| 10 [0 1518|145 9 | 49128 4 6 [40| 4 [12|9 | 416|644 1211|4166 9 |9]12-1|6|6]| 7639396 [12-1]| 8|6 |12-7] 6 |6 |14-8|3-9]i0'-1I| 6 |I2-7]|0.621 | 0.764 | 0.862 | 2.247 |332.63
36-40] 10 | 10 [16.5] 19 [15.5] 9 | 4 [9[12-10] 4 |6 |40 4 |[12][ 9|4 [16]6 | 4 12|11 | 41668 6]12-3]6 |6 |7-10[311[3-I11| 6 [12-3] 8 | 6 |12"-9] 6 | 6 [14-11[3-11[1I’-0] 6 |12"-3]|0.690 | 0.816 | 0.921 | 2.427 |346.34
41-45] 10 [ 10 [17.5]/20.5]16.5] 9 | 5 [12[i3-1 [ 4|6 40| 4 [12| 9 4|16 6|4 12|11 |4 176 8|6 12-5]6 |6 |7-10[3-11|3-11]| 6 |12-5] 8 | 6 |I2-1I| 6 | 6 |I15-3|4-1 [1I'-2| 6 [12'-11| 0.740 | 0.889 | 0.980 | 2.609 |355.24
46-50] 10 [ 10 [ 19 (21517 | 9| 6 [ 9|33 4 6|40 4 12| 9| 4|16 |4 12|l | 4|68 ]|6]12-6] 7|9 |8-8|4-1|4-7| 7 [12-6] 8 |6 [I13-0] 7 | 9 [15-5]|4-2[11’-3] 7 |13-0]0.806 | 0.936 | I.010 | 2.752 | 379.1I
5155/ 10 |10 20225/ 18 | 6 | 4 |6 135 4|6 ]40| 4 |12/ 9] 4 im|6 |5 121 |4 17|6]| 9 |6|l2-8]6 |6 |8-4|42|4-2]|6 [12-8] 9 |6 |I13-2] 6 |6 |I5-7|4-3]1I'-4] 6 |I3-2]0.858 ] 0.991 | I.069 | 2.918 |413.2|
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VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x || BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 1 2 Kl K2 K9 m m2 m9 CONCRETE (CY/FT) STEEL
FILL] S| H ] A B C D |SIZE[SP.] L |SIZE[SP.|NO.|SIZE[SP.|NO.|SIZE[SP.|NQ. |SIZE| SP. | NO. |SIZE[ SP. [NO. |SIZE[SP.] L |SIZE|SP.] L | H | V |SIZE] L |SIZE|SP.| L |SIzE[SP.]| L | H | V |SIZE] L | SLAB | FLOOR |WALLS | TOTAL [LB/FT)
0 |10 |1 [12]125/ 11 | 9|4 |12[12-11| 4|6 44| 4 |12 9| 4 |78 4 |12/11 | 4 |17|8|5 6 16|69 |I0-4|6-10/3-6|-—-| -- | 7|9 |12-0| 6 | 9 |18-4]6-10/11"-6| - | -- | 0.476 | 0.55 | 0.723 | I.714 |243.29
o (120250 |9l 4a2i2=ii]| 4 |6 a4 4 |12|9 ] 4 178 4a|i2|11]| 417,85 |6]|16] 6|9 ]|10-4/6-10[3-6| -] —- | 7|9 |12-0]| 6 | 9 |I18-4|6-10[11'-6] - | —- | 0.476 | 0.515 | 0.723 | 1.714 |2439.23
2 (10|11 | 8 10|11 | 9] 4|9 |25 4|6 445 12|94 17|84 12|11 |4 |17|8|6]|6]|11"6|5]6|96]|6-82-10—| - |66 |12-0] 5|6 ]|16-5]|5-2]|11'-3] 5 |12-0| 0.330 | 0.420 | 0.723 | 1.473 |260.32
36 |10 11 | 8|10l | 9| 4|9 |i2-5| 4|6 |44 4129|4118 4 12/11] 45|86 |6]1I6|5]|6]|933]|6-5|2-10-—-]| -- |66 |12=0] 5|6 |I5-11|4-8]11'-3] 5 |12'-0] 0.330 | 0.420 | 0.723 | 1.473 | 253.19
78 [ 10|11 | 8 [105] 11 | 9| 4 |12]12-5| 4|6 |44] 4 |12]| 9| 4 |38 4 12|11 4 |13| 8|66 116|5]6|6-10|4-0[2-10] 5 16| 6 |6 |12-0] 6 | 6 | 155 |4~1 |1I"-4| 6 |I2-0] 0.330 | 0.439 | 0.723 | 1.492 |265.82
9-10| 10| 11 | 8 (105 11 | 9| 4|9 |12-5| 4 | 6|44| 4 12| 9| 4 |13|8| 42|11 |4 |13/8|6 |6|11"6]7]|9]| 78 4-0/38| 17 |11'6|] 7 |6]|12-0] 7|9 |15-4|4-0|11"-4] 7 |12-0| 0.330 | 0.439 | 0.723 | 1.492 |293.58
=15 10 | 10 | 9 |10 |1 | 9|4 |i2|i2-7| 4|6 44| 4 12| 9| 4 12|84 12|11 ] 418|676 |116|7]|9]|7-8]|3-10[3-10] 7 |1I"6] 7 |6 |12-0] 7 | 9 |I15-1|3-9|11'-4] 7 |12-0] 0.366 | 0.458 | 0.723 | 1.547 |298.47
16-20| 10 | 11 [105]13.5] 12| 9 | 4 |12[12-11| 4 | 6 44| 4 [12| 9| 4 2|84 |12/ |4 17|67 |6 18] 7|9 |7T=0/30[31] 7 |11-8] 7|6 |12=2] 7|9 |15-4|3-9|1I'-71| 7 |12'-2| 0.429 | 0.562 | 0.788 | 1.779 |302.7I
212510 | 11 125 15| 13| 9| 4|9 132 4 |6 |44| 4 |12 9| 4 |16|6 | 4 12|11 4] |17|6] 7|6 |11-10] 7|9]|7-9|3-8|4a-1] 7 |11-10] 7 |6 |12-4| 7 | 9 |15-5|3-9|11"-8| 7 | 12-4| 0.512 | 0.630 | 0.853 | 1.995 |308.66
26-30] 10 | Il | 14 |165]145] 9 | 4 | 9 |13-5| 4 | 6 |44] 4 |12| 9| 4 |6]6 | 4 1211|4176 |7 |6]|12-1| 6|6 17-8|3-103-10] 6 |12-1| 9 | 9 |12-7]| 6 | 6 | 15-9 311 |[I"-10] 6 |12'-7| 0.583 | 0.704 | 0.95| | 2.238 | 328.58
31-35| 10 | 11 |i5.5] 18 [155] 9 | 4 | 9 |13-8| 4 | 6 |44| 4 |12]| 9| 4 |17|6 | 4 (2|11 | 4 |17|6] 9|9 |12-3| 6 |6]|8-0[4-0{4-0] 6 |12-3] 9 | 9 |12-9| 6 | 6 | 60|41 [II'-1]| & |12-9| 0.65 | 0.775 | 1.017 | 2.443 | 341.42
36-40| 10 | Il [16.5]19.5] 17| 9| 6 | 9 |13-11]| 4 | 6 44| 4 |12 9| 4 | 17| 6| 4 12|11 | 4|18|6] 9|9 ]|12-6] 7|9 |86 |4-1|4-5| 7 |12-6| 8 | 6 |13-0| 7 | 9 |16-4|4-3[12-1| 7 |13-0| 0.707 | 0.854 | I.I15 | 2.676 |380.37
41-45| 10 | 11 175205/ 18 | 9 | 6 | 9 |14-1| 4 | 6 |44| 4 |12 9| 4 |12|8 | 42|11 |4 18|68 |6 |12-8| 7| 9]|9-0|4-6|4-6| 7 |12-8| 8 | 6 |13-2| 7 | 9 |16/-6 | 4-4|12-2| 7 |13-2| 0.758 | 0.908 | 1.180 | 2.846 |396.37
46-50] 10 | 11 | 19215 19| 9| 6 |9 |14-3] 4 |6 44| 4 12| 9| 4 | 12|84 1211|4128 86 12-i0] 7|9 |92 |4-7|4-7| 7 [12-10] 8 | 6 |13-4| 7 | 9 | 16'-9|4'-6 [12-3| 7 |13-4| 0.830 | 0.963 | 1.245 | 3.038 | 402.53
51-55] 10 | 11 |20 | 23|20 | 6 | 5 | 6 |14=6| 4 | 6 44| 4 |12 9] 4 |13/8 |5 2|11 4 12/8|8 6130 7| 9] 96 |4-9/4-9] 7 130 8 | 6 |136| 7 | 9 |17-0|4-812=4] 7 |13-6| 0.884 | 1.040 | 1.31 | 3.235 | 414.82
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VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x 12 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el o2 1 2 Py K2 K9 mi m2 ma CONCRETE (CY/FT) STEEL
FILL] S| H ] A B ] C D [SIZESP.] L [SIZE|SP.|NO.|SIZE|[SP.|NO. |SIZE[SP.|NO. |SIZE| SP. | NO. |SIZE] SP.|NO. |SIZE|SP.| L |SIZE[SP.] L | H | V |SIZE] L |SIZE[SP.| L |SIZE[SP.] L | H | V |SIZE] L | SLAB |FLOOR | WALLS | TOTAL (LB/FT)
0 |10 12125/ 13| 12| 9| 4|9 |14-0| 4|6 |48 4 |12 9| 4 |17|8 | 4 12|11 ] 4 17856 |1"-8| 6|9 |10-6|6-11|37]-—] —- | 7]9]|12-2] 6 |9 |19-56-11]12-6] -~ | —- | 0.503 | 0.543 | 0.862 | 1.908 |265.39
[ [10] 12 1212512 9|5 [12]13-11] 4 |6 |48] 4 |12] 9| 4 |17 8] 4 |12/ |4 17|86 918|669 |10-5/6-11|36] -] - | 7|9 |12=2] 6|9 |19-5|6-11]12-6] - | -- | 0.485 | 0.523 | 0.862 | 1.870 |269.50
2 [10]12]| 8 10|12 9|49 |135| 4|6 |a|5 12|94 17|84 (21| 4|14(106]6]|-8|7]9[10-11]7-2]3-9]-—-] — |66 |12-2] 7|9 [17-10]5-712°-3] 7 | 12"-2 | 0.336 | 0.427 | 0.862 | 1.625 | 322.13
3 [0z 8 10|29 |4 91354 6 48] 41294178 |4 2[11 |4 16|86 ]|6]|118|5]|6]37]|6-92-10 -] - |66 ]12-2] 6|6 |I17-35-0]12-3] 6 |12-2]0.336 | 0.427 | 0.862 | 1.625 |298.66
48 |10 12| 8 |10]| 12| 9|5 |12|135] 4|6 |48]| 4 12| 9| 4 |13/10| 4 121 ] 415|866 |11"-8|5]6]|8-3]|5-5]|2-105]|1"-8|6 |6 |12-2| 6|6 |I6-11]4-812-3| 6 |12-2| 0.336 | 0.427 | 0.862 | 1.625 |297.63
9-10| 10 | 12| 8 105/ 12 9|5 |12]13-5| 4 | 6 48] 4 |12 9| 4 |13|8 ] 4|12/ | 4|13 8|6 |6 |1I'8|6 |6 17442326 18] 7|6 122 6|6 |16-6|4-2|12-4] 6 |12-2|0.336 | 0.446 | 0.862 | 1.644 | 317.18
=510 [ 12] 9 |11 |2 9| 4|9 137 4|6 |4 a|i2|9] 4 12|84 21| 4 |12|8|8]3]|-8|6]6]72]|51133|6|1-8|7]6]|12-2] 6|6 |16-3311]12-4] 6 |12-2] 0.373 | 0.466 | 0.862 | 1.701 |318.26
16-20] 10 | 12 [10.5]13.5] 13 | 9 | 5 |12 [i3-11]| 4 | 6 |48] 4 |12 9| 4 |86 | 4 12|11 ] 412|876 1-10] 6 6] 7-3]|311]3-4] 6 |1I-10] 7 | 6 |12-4] 6 | 6 |16-7|4-012-7| 6 |12'-4| 0.437 | 0.571 | 0.934 | .942 | 331.16
20-25] 10 | 12 [12.5] 15 [14.5] 6 | 4 | 6 |14-2]| 4 | 6 |48 4 | 12| 9| 4 |12] 8| 4 |12|11 |4 |12] 8] 7|6 [12-1] 7|9 |82 |4-1|4a-1] 7 [12-1 | 7 |6 |12-7| 7 | 9 |16-10|4-2|12-8] 7 | 12'-7| 0.526 | 0.644 | 1.041 | 2.211 |340.76
26-30] 10 | 12 |13.5/16.5| 16 | 6 | 4 | 6 |14-5] 4 | 6 |48| 4 |12 9| 4 |[(1]6 | 4 12|11 4 12|87 |6 |12-4] 6|6 ]| 17-8|4-13-7] 6 |12=4] 9| 9 |12-10] 6 | 6 |17~ |4-3]i2-10| 6 |12-10| 0.578 | 0.720 | 1.148 | 2.446 |357.42
30-35] 10 | 12 [15.5| 18 | 17| 9 | 6 | 9 |14-8| 4 | 6 |48| 4 | 12| 9| 4 | 12| 8| 4 |12|11 |4 |12]| 8] 9 |9 |[12-6] 7 | 9 |8-8 |4-4|4-a]| 7 |12-6] 9 | 9 |13-0| 7 | 9 | 174 |45 |i2-11] 7 |13-0| 0.667 | 0.792 | 1.220 | 2.679 | 386.66
36-40] 10 | 12 |16.5(19.5] 18 | 9 | 6 | 9 [14-11]| 4 | 6 |48| 4 | 12| 9| 4 |28 | 4 12|11 ] 4 (13|89 |9 |12-8] 7|9 |8-1045|4-5] 7 |12-8] 8 | 6 |13-2| 7 | 9 |17-8|4-7]13-1| 7 |13-2| 0.718 | 0.866 | 1.291 | 2.875 |400.95
41-45] 10 | 12 [17.5/20.513.5| 9 | 8 | 12 |15-1 | 4 | 6 |48| 4 | 12| 9 | 4 |12] 8| 4 |12|11 | 4 |13]| 8] 8 |6 [12-11] 7 |9 |92 |4-7|4-7]| 7 [12-11] 8 | 6 |13-5| 7 | 9 |17-11 | 4-9 |13-2| 7 |13-5| 0.775 | 0.927 | 1.398 | 3.100 | 438.00
46-50] 10 | 12 | 19 |22 |205] 6 | 4 | 6 [15-4] 4 | 6 |48| 4 | 12| 9| 4 |48 |5 12|11 ] 413|886 |13-1]9 |12]11"5|5-1]6-4] 9 |13-1| 8 | 6 |13-7] 9 |12 |18-2|4-11]13-3] 9 |13-7| 0.849 | 1.004 | 1.470 | 3.323 | 466.76
51-55] 10 | 12 | 20 | 23 [2155] 6 | 4 | 6 |15-6] 5 | 6 48| 4 |12 9| 4 | 12|85 |12/ | 413|818 |6 |13-3] 89 |10-4/4-10/5-6| 8 |13-3]| 8 | 6 |13-9] 8 | 9 |18-4|5-013-4] 8 | 13-9] 0.903 | .061 | 1.541 | 3.505 | 482.34
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ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - RCB [2-4-12 - THIS SHEET ISSUED 04-12.

VARIABLE DIMENSIONS AND QUANTITIES FOR

12 x 4 BARREL SECTIONS

BAR LIST QUANTITIES
DIMENSIONS al bl el e2 l 2 Kl K2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL] ST HA[B]C]D |SIZE[SP.] L [SIZE[SP.]NO. |SIZE[SP.|NO. |SIZE[SP.|NQ.|SIZE[SP.|NO. |SIZE[SP.[NO.|SIZE[SP.] L |SIZE[SP.| L H [ v [size] L |size[sp.] L [SIzE[SP.| L H [ v [SIZE] L | SLAB [FLOOR|WALLS | TOTAL |(LB/FT)
o |12 ai3s[13] 99| afole-r a6 5 2|n|4]i4a]e6|412[13] 41387 |9]1352]6]|9]|68|3-0[38]6|I132]5]6]138]6]|9]8-5]311]46] 6 |I13-8|0.595 |0.598 |0.202 | 1.395 | 182.47
I (2] 425|139 9|4a]i2]|e-0]4 6 16]5 |12[11|4]l6|6| 4] 12]13] 4 1768 [12][13-2]5 |6 ]|6-6]|3-3|3-3]513-2|5]6]I13-8]5 |6 |7-11]|3-5|4-6] 5 |13-8]0.553 | 0.598 | 0.202 | 1.353 | 76.00
23|12 4 |85[10]9 9| ai2|55]4a|6|16]4a|i2|nali2|s]|412[13]4 148891327 ]9]|76]|39[39] 713266138 7]9]86]|4-3|4-3] 7 |13-8]|0.387|0.469 | 0.202 | 1.058 |229.26
45 |12 4 [8 109 9| 4a 2|55 46164 |12|n 42|84 12]13] 4 17|66 |6 132797639397 1326|6138 7|9]|7-9][36|4-3] 7 [13-8]|0.366 | 0.469 | 0.202 | 1.037 | 214.7I
67 |12 4 [85[105] 9 [ 9| 4a 2|56 4|6 16]4a|i2|n]alim|e|4li12[13]4 1766 |6 [1372]7 ] 9]72|35][39]7 132761387 9]|7-9][35|4-4] 7 |13-8]0.387 | 0.490 | 0.202 | 1.079 |226.63
810|124 |9 |0 994|514 |e|ie| a2 |4]6]6] 4 [12[13] 4156 7 |6]|132] 6|6 |6-6|33]33|6 |32 76138 6]6]|176]|3-2|4-4] 6 |I3-8|0.407]0.512|0.202 | I.12] |240.6]
=15 12 4 [105[125] 9 [ 9| a|i2|5-10] 4 |6 164|120 [4aii3]6|412[13] 4136761326 ]|6]6-2][2-10[3-4]6 1327613866 173]|2-946] 6 |13-8]0.470]0.577 | 0.202 | 1.249 |237.37
1620 12| 4 [125/145(95] 9| 4 9 |6-2|4 |6 16| 4 [12[11 4|1 6] 4 i2[13] 411686133 7| 9][6-7]2-6[4-1] 713386139 7|9 |717-3|2-7[4-8] 7 [13-9]0.558 | 0.668 | 0.213 | 1.439 |273.34
21-25| 12 | 4 [1a5] 17105 9|6 | 9664|664 2|n|4]ii]e|412]13[4|n]6]8]|6]135]6]|6]6-5]|2-8[3-9]6 |135|8]6[13-11]5]|6]7-6]|2-8|4-10] 5 [13-11]|0.652 | 0.786 | 0.236 | 1.674 | 281.11
26-30| 12 | 4 [16.5]18.5[11.5] 9 | 4 [12]e-10] 4 |6 16| 4 12|11 | 4 11|64 12134 126861376 |6]|6-7|2-9|3-10 6 |I3-7] 8 |6 [I4-1] 6 | 6 |7-10[2'-10[5-0] 6 |14’-1 | 0.748 | 0.863 | 0.258 | 1.869 |283.45
31-35| 12 | 4 |18[205/ 12| 6 | 4|6 71| a|6|6]alr|n|4]ii3]e6|412]13]412]6]9|6]138]7 ]9 ]|76]|30[46] 1713896 |14-2] 7 ][9] 8- |2-11]5-2] 7 [14-2]|0.8180.959 | 0.269 | 2.046 |336.97
36-40| 12 | 4 [195| 22 [ 13| 9 | 497446 16| 4ar2|i]| 41365 |[12[13] 4136|9630 6|6 17-3|314-2]6]13-10] 9 6 |[14-4] 6 | 6 |8-4|3-1|5-3] 6 |I14-4|0.895] 1.039 | 0.292 | 2.226 |343.6]
4-45] 12 | 4 |21 235135 9 |49 [77]a 6|6 alr|n|4]i3]e|s [12]13] 41369 |6 13-11]6|6]|75]32|4-3]6 1311961456 |6]|8-8]|3-3|55] 6 |14-5]0.968] I.114 | 0.303 | 2.385 |348.24
46-50] 12 | 4 [22.5] 25 [145] 9 | 5 [12][7-10] 4 |6 16| 5 [12]11 | 4 13| 6|5 12134 14|69 |6 1416 |6|17-9[34|4-5|6 |14-1 ]9 |6 |[14-7T| 6 | 6 811 |3-5]5-6] 6 |14-7| 1.048 | 1.197 | 0.325 | 2.570 | 361.34
51-55| 12 | 4 |24 |26 |15 9|5 [12[8-I |4 |6|16|5 2|1 | 414|665 [12]13] 41469 |6 |142]6 |6 |71l |35]|4-6]6 |14-2] 9 |6 |14-8]6 |69l 36|57 6 |I4-8] 1122 1.25 | 0.336 | 2.709 | 365.11
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ENGL | SHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 12-5-12 - THIS SHEET ISSUED 04-12.

VARIABLE DIMENSIONS AND QUANTITIES FOR 12 x 5 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £l f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL | S H A B C D |SIZE| SP. L [SIZE| SP.|NO. |SIZE| SP. |NO. |SIZE| SP. [NQ. |SIZE| SP. | NO. |SIZE| SP. | NO. |SIZE| SP. L [SIZE|SP. L H V SIZE| L |SIZE|SP. L |SIZE|SP. L H SIZE L SLAB | FLOOR | WALLS | TOTAL ((LB/FT)
0 12 5 |13.5] 13 9 9 4 12| 7-1 4 6 | 20 5 12|11 4 14| 6 4 12|13 4 13 8 7 9 13'-2 | 5 6 6'-4 |3'-0]3-4| 5 13-2 | 7 9 | 13'-8| 5 6 9’-5 |3’-11 | 5'-6 5 13’-8 | 0.595 | 0.598 | 0.257 | 1.450 | 196.74
| 12 5 [12.5] 13 9 9 4 12 | 77-0 4 6 |20 5 12 |11 4 16| 6 4 12113 4 17| 6 8 12 [13-2| 5 6 | 6'-8 |3-4|3-4| 5 [13-2| 7 9 |13'-8] 5 6 | 8-l |3-5|5-6| 5 13’-8 | 0.553 | 0.598 | 0.257 | 1.408 | 195.00
2-3 12 5 |8.5(10.5| 9 9 4 12 | 6'-6 4 6 | 20 4 12|11 4 12 8 4 12|13 4 12 8 8 9 13-2 | 7 9 7-6 |3-913-9| 71 13'-2 | 6 6 |13'-8] 7 9 9’-0 | 3-8 | 5'-4 7 13’-8 | 0.387 | 0.490 | 0.257 1.134 |236.42
4-6 12 5 (85105 9 6 4 6 | 6-6 4 6 |20 4 12 |11 4 16| 6 4 12113 4 16| 6 8 g9 |13-2| 5 6 | 6'-2 |3-41|2'-10| 5 [13-2| 7 6 | I13'-8| 5 6 8'-8 | 3'-4|5-4| 5 13’-8 | 0.387 | 0.490 | 0.257 | 1.134 |224.26
7-9 12 5 |8.5(10.5| 9 9 4 12 | 6'-6 4 6 | 20 4 12|11 4 16 | 6 4 12|13 4 16| 6 7 6 |13-2| 6 6 6'-6 | 3-3|3-3| 6 13-2 | 7 6 |13'-8] 6 6 8'-7 | 3'-3 |5-4 6 13’-8 | 0.387 | 0.490 | 0.257 1.134 | 251.08
10 12 5 9 I 9 9 4 12 | 6'-7 4 6 |20 4 12 |11 4 16| 6 4 12113 4 15| 6 T 6 | I13-2] 6 6 | 6-6 |3-3|3-3| 6 |[I13-2| 7 6 | I13'-8| 6 6 8’-5 | 3’-1 |5-4| 6 13’-8 | 0.407 | 0.512 | 0.257 | |.176 |250.18
=151 12 5 |10.5|12.5| 9 9 4 12 |6’-10| 4 6 | 20 4 12|11 4 13 ] 6 4 12|13 4 13 6 7 6 |13-2| 7 9 6’-9 |2'-10|3'-11 T 13'-2 | 8 6 |13'-8] 7 9 8'-4 |2'-10| 5'-6 7 13’-8 | 0.470 | 0.577 | 0.257 | 1.304 |263.82
16-20| 12 5 [12.5]14.519.5] 9 4 12 | 7-2 4 6 |20 4 12 |11 4 Il [ 4 12113 4 I 6 8 6 | I13-3] 7 9 | 6'-7 | 2-6 | 4'-I| T [13-3| 8 6 |I13'-9| 7 9 8'-2 |2'-6 |5-8| T 13’-9 | 0.558 | 0.668 | 0.27I 1.497 |279.95
21-25| 12 5 |14.5] I7 |10.5] 9 6 9 7-6 4 6 | 20 4 12|11 4 I [ 4 12|13 4 Il 6 8 6 |13-5| 5 6 6'-1 2'-8 |3-5| 5 13’-5| 8 6 |13'-11 5 [ 8’-6 | 2’-8 |5-10| 5 [I3'-II]| 0.652 | 0.786 | 0.30I 1.739 |278.32
26-30| 12 5 [16.5]18.5] 1l 9 6 9 |7-10| 4 6 |20 4 12 |11 4 12| 6 4 12113 4 12| 6 9 6 | I13-6| 5 6 | 6-3|2-9|3-6| 5 [13-6| 9 6 | 14-0| 5 6 | 8-9|2-9|6'-0| 5 14’-0 | 0.742 | 0.858 | 0.315 1.915 |323.00
31-35| 12 5 18 |20.5| 12 9 4 9 8'-1 4 6 | 20 4 12| 11 4 13 ] 6 4 12|13 4 12 6 9 6 |13-8| 7T 9 7-6 |3-0|4'-6| T 13’-8 | 9 6 |14'-2| 7 9 9= (2'-1l | 6'-2 7 14’-2 | 0.818 | 0.959 | 0.344 | 2.121 |340.89
36-40| 12 5 [19.5] 22 |12.5] 9 6 9 8'-4 4 6 |20 4 12 |11 4 12| 6 5 12113 4 13| 6 9 6 | I13-9]| 5 6 |6'-10|3-0(3-10| 5 [13’-9| 9 6 | 14-3| 5 6 | 9-4 |3~ |6'-3| 5 14’-3 | 0.889 | 1.032 | 0.358 | 2.279 |338.34
41-45| 12 5 21 |23.5/13.5| 9 5 12 | 8'-7 4 6 | 20 4 12| 11 4 13 ] 6 5 12|13 4 13 6 9 6 |13'-11 T 9 | T'-Il | 3-2|4'-9| 7 |13~ 9 6 |14'-5| 7 9 9’-8 | 3’'-3 | 6'-5 7 14’-5 | 0.968 1.114 | 0.386 | 2.468 | 358.76
46-50| 12 5 (22.5/ 25| 14 9 6 9 |8-10| 4 6 |20 5 12 |11 4 14| 6 5 12113] 4 14| 6 9 6 | 14-0| 5 6 | 7'-5 |3-4 |4~ 5 114-0| 9 6 |14-6| 5 6 |9-10|3-4|6'-6| 5 14’-6 | 1.041 1.190 | 0.400 | 2.631 |352.39
51-55| 12 5 25 |27.5/14.5| 9 6 9 9'-3 4 6 | 20 5 12 |11 4 14| 6 5 12|13 4 14 6 9 6 | 14'-1 [ 9 8'-1 3-6|4'-7T| b 14| 9 6 |14'-T| © 9 | 10-3|3-6 |6'-9 6 14’-7 1 1.159 1.312 | 0.414 | 2.885 |359.87
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ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 12-6-12 - THIS SHEET ISSUED 04-12.

VARIABLE DIMENSIONS AND QUANTITIES FOR

|2 x 6 BARREL SECTIONS

BAR LIST QUANTITIES
DIMENSIONS al bl el e2 £l 2 Kl K2 k9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL] ST HJ[ A][B]c]| D|[sIzE[sP.] L [SIZE[SP.]NO.|SIZE[SP.|NO.|SIZE|SP.[NO.|SIZE[ SP.|NO.|SIZE[SP.|NO.|SIZE[SP.]| L [SIZE[SP.] L H vV [SIZE] L |sIZE[SP.| L [SIZE[SP.| L H vV [SIZE] L | SLAB [FLOOR |WALLS | TOTAL [(LB/FT)
0 [12] 6 |35/ 13] 99|44 ]i2|e-1]4]6|2a]5 |12]|1n]afir]e]|4]i12/13]4|13]/8]6]|6][I132]5]|6]|7-0][36|3-6|5]13-2]7]|9]13-8]/5]6]10-5[3-11]6-6|] 5 |13-8]0.595]0.598 | 0.313 | 1.506 |210.34
I 126 125/ 13 9|9 |4a]i2]g-0[4a]6 24|55 12]11 [ a6 a]12]13]4]17]e6e|7][9]13-2]5]86]6-10]3-7[3-3]5]13-2] 7 ][9]13-8|5]6]|10-0]/3-6[6'-6] 5 [I3-8]0.553]0.598 | 0.313 | I.464 [203.92
2 |12 6 |85]105] 9 6|4 |6|176|4a|6|2a] 51211 | 417641213 4a]17]6]|8][9]I13-2]5]|6]6-4]3-6[2-10]5]13-2| 6|6 |I13-8] 5|6 |9-10[3-6][6-4] 5 [13-8]0.387 | 0.490 | 0.313 | 1.190 |224.29
3-7 12| 6 |85[105/ 9 | 6| 4a|6 |16 a6 l24a]af12]t1 | afir]e]a]12]13] 41767 ]6]13-2]5]6]|6-3[3-5[2-105]13-2] 7 |6]13-8]/5]6]|9-9][3-5[6-4| 5 [13-8]0.387[0.430 | 0.313 [ 1.190 [240.03
8-9 | 12| 6 [85[105/ 9 | 9|4a]i2]76] a6 24l a]i2]11 | a]ie|le6]a]12]13] 416|676 |13-2]7][9]|71|3-4][3-9] 7][13-2]7 |6 |13-8]7]9]|9-8|3-4]/6-4| 7 [13-8]0.387[0.430 ] 0.313 | 1.190 [259.55
0 (12 e 9 fus[ ool a]i2]r-1] 46|24 a2 ais][e ] 4]12]13[4]is]e|[ 761327 ]|9]e6-11][3-2]3-9] 7 [I13-2] 7 |6][I13-8] 7 |9]9-6][3-1]6-5] 7 [13-8]0.407 [ 0.534 | 0.313 | 1.254 [257.76
1-15112 | 6 [10.5]125] 9 [ 9] 4 |12]|7-10] a6 |24 af12|n| 413|644 |12]13] 4136|866 ]13-2]7[9]6-9]2-10[3-11] 7 |13-2] 8|6 [I13-8] 7|9 ]| 9-4][2-10[6-6] 7 [13-8]0.470 | 0.577 | 0.313 | 1.360 [290.24
16-20[ 12 | 6 |125]145] 9 | 9| 4 i2|g-2] 4|6 |24 a2 afunl[e]4a]i2]13] 41168613217 [9][6-6]2-5]4-1|7]I13-2]8|6][I13-8] 7 ]|9]92][2-6|6-8] 7 |13-8]0.553]0.663 ] 0.313 | 1.529 |288.34
201-25| 12 | e [14a5] 17|10 9] 6 |9[8-6]a|6f2a] a2t |4 |e]ali2[13] 4]in]6]|8]6]|13-4]6]9|6-4[2-7[3-9]6 |13-4]| 8 |6 [13-10] 6 | 9| 9-5]|2-7[6'-10] 6 [I13-10] 0.647 | 0.782 | 0.347 | 1.776 |289.1I
26-30] 12 | 6 [16.5[185] 11 | 9| e [12]8-10] 46|24 41211426 a]12]13] 412|699 ]6]13-6|]5]6]|6-3]2-9]/3-6]/5]13-6] 9|6 ]14-0]5]6|9-10[2-10[7-0] 5 [14-0] 0.742 [ 0.858 | 0.383 | 1.983 |325.89
31-35] 12 | 6 [18]205]11,5] 9l a4 i2]9o-1 [ alef2a] afi2|n|4a]12]e]| a]12][13] 412696 [13-7] 7 [9]|71-52-11]4-6] 7 |13-7] 9 [6 [14-1] 7 [ 9 [10-1]2-11]7-2] 7 [14-1] 0.812 | 0.952 | 0.400 | 2.164 |345.58
36-40] 12| 6 [19.5[22125] 9 | e [ 9] 9-4[ a6 |24 41211 [ 4a]13]6][5]12]13] 413|699 ]6]13-9]5 ] 6]6-I1]|3-1]3-105]13-9]9 |6 |14-3]5]6|10-4]3-1]7-3] 5 [14-3]0.889 | I.032 | 0.435 | 2.356 |349.6!
41-45| 12 | 6 |21 235/ 13 9| a9 974624 afi2]n | 41365 ]12[13] 41469 |6 1310 7|9 |7-11][3-2[4-9] 7 [13-10] 9 | 6 |14-4] 7 | 9 |10-8[3-3[7-5| 7 [14-4]0.961 [ 1.107 | 0.452 | 2.520 |364.82
46-50] 12 | 6 22525 |14 9| e [ 9 |9-10] 46|24 5 12|11 |4 ]14a]e6|5]12][13] 4[14] 6] 9|6 ]|14-0/5]6|7-5][3-4[4-1]51]14-0] 9 |6 |14-6| 5 |6 |I0-I11[3-5[7-6[ 5 [14-6]1.041 [ 1.190 | 0.487 | 2.7I18 |363.68
51-55| 12 | 6 [25.5/27.5/14.5] 9 | 6 [12]10-4] 4 624 5 12/ | 4]i5]6[5]12[13] 415696 ]14-1]6]9]|8-2][3-7[4-7]6 |14-1] 9 [6[14-7] 6 [9 [11"-4][3-7[7-9] 6 [14-7] 1181 | I.312 | 0.504 | 2.997 | 361.97
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ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - RCB 12-7-12 - THIS SHEET ISSUED 04-12.

VARIABLE DIMENSIONS AND QUANTITIES FOR 12 x 7 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bi el e2 fi 2 K k2 K9 mi m2 ) CONCRETE (CY/FT) STEEL
FILL] S| H A B]C|D[SIZE[SP.| L |SIZE|SP.]NO. |SIZE| SP.|NO. [SIZE| SP.|NO. |SIZE| SP. |NO. |SIZE| SP. | NO.|SIZE[SP.| L |SIZE|SP.] L | W | V |SIZE| L |SIZE[SP.| L |SIZE[SP.| L | H | V |SIZE| L | SLAB | FLOOR | WALLS | TOTAL [(LB/FT)
0 |12 7 135 13| 9| 9|4 |12]9-1 |4 |6|28|5 12|11 | 41484 1213|4148 6|6 |132]6|12|7-1l |4-3|38| 6 |13-2| 7 | 9 |13-8| 7 |I2| 118 | 4-2|7-6| 7 |13-8|0.595 | 0.598 | 0.368 | 1.56 |220.24
| |12 7 (125 13| 9 | 9|4 |12|9-0| 4 |6 28] 5 12|11 | 4|58 4] 1213, 413|879 |I32|5 |6 7-7|4-43-3| 5 |13-2]| 7|9 13-8] 5 |6 |11"4]3-10|7-6] 5 | 138 0.553 | 0.598 | 0.368 | 1.519 | 219.37
23 |12 | 7 |85]105 9 | 6|4 |6 |86 46|28 4 1211 |4 18|64 1213|4186 76|32 5]|6]6-5]|37]2-10 5132 7|6 |138| 5 |6[10-113-7|7-4| 5 |13-8]0.387 | 0.490 | 0.368 | 1.245 |250.97
46 |12 | 7 |85[105 9 | 6 |4 |6 |86 46|28 4 1211 |4 17 6|4 |i2/13|4 1767|6132 566335210 5132 7|6 |13-8] 5|6 |10-93-5|7-4 5 |I3-8]0.387 | 0.490 | 0.368 | 1.245 | 243.58
78 |12 | 7 |8.5(105 9 | 6|4 |6 |86 46|28 4 1211 |4 1664|1213 4166761325661 |33|2-10 5 |132|7]|6|138| 6|6 |10-7]3-3|7-4] 6 |I3-8]0.387 | 0.490 | 0.368 | 1.245 | 268.16
9-10 12| 7 | 9 12| 9| 9| 4|i2|88 |4 |6 28| 4 1211 | 4 16|64 1213|4156 7|6 132 79|71 33310 7 [13-2] 7 | 6 |13-8| 7 | 9 |10-6|3-1 | 75| 7 | 138 0.407 | 0.555 | 0.368 | 1.330 |268.58
II-15| 12 | 7 [105[12.5] 9 | 9 | 4 | 12|8-10] 4 | 6 28| 4 [ 12|11 | 4 14| 6| 4 |[12]13]| 4 | 14| 6|8 |6 132|717 |9 |6-102-113-11] 7 [13-2| 8 |6 |13-8] 7 | 9 105|211 |7-6| 7 | 13-8| 0.470 | 0.577 | 0.368 | 1.415 |300.95
16-20| 12 | 7 [12.5(14.5] 9 | 6 | 4 |6 | 92| 4 | 6 28| 4 12|11 | 4|11l |6 | 4|i2[13|4 1268|6132 5|6 |58|2-6/32 513286138 5|6]|10-32-77-8] 5 |I3-8]0.553| 0.663 | 0.368 | 1.584 |280.82
21-25| 12 | 7 [145] 17 | 10| 9 | 6 |12 96| 4|6 28| 4 | 12|11 |4 |12| 6|4 |12|13| 4 12|68 |6 1345 ]|6 |6-I |2-835|5 |13-4] 9|6 [13-10 5 | 6 |10-6|2-8|7-10] 5 |13-10] 0.647 | 0.782 | 0.409 | 1.838 | 310.74
26-30| 12 | 7 1165/ 19 [10.5] 9 | 6 | 9 |9-10]| 4 | 6 28| 4 |12 |11 | 4 |2 6| 412134 12| 6|9 |6|I35]| 6|9 ]|6-8]2-9/3-11| 6135 9|6 [I3-11| 6|9 [10-10[2-10|8-0] 6 |13'-1| 0.736 | 0.874 | 0.431 | 2.041 | 345.82
31-35| 12 | 7 | 18 |20.5/11.5] 9 | 4 | 9 |10-1| 4 | 6 |28| 4 | 12|11 | 4 12| 6| 4 12|13 4 13,69 |6 |13-7| 7|9 |75 |2-1 46| 7 [13-7]| 9 | 6 |14-1| 7 |9 |I1I'-2|3-0|8-2| 7 |14-1 | 0.812 | 0.952 | 0.471 | 2.235 |360.03
3640 12 | 7 |19.5| 22 | 12| 9 | 6 | 9|10-4| 4 | 6 28| 4 |12 |11 | 4 13|65 12134 13|69 61386 | 9| 73|31 |42 6 138 9|6 142 6|9 114 3-1 83| 6 |14-2]|0.883 | 1.026 | 0.492 | 2.40] |360.7]
41-45| 12 | 7 |2l [23.5 13| 9| 4 | 9 |10-7| 4 | 6 28| 4 | 12|11 | 4 |14 6|5 | 12|13 4 14|69 |6 |15-10] 7|9 |8-0|3-3]4-9] 7 |13-10] 9 | 6 |14=4] 7 | 9 |11'-9|3-4|8-5 7 |14-4]|0.961 | 1.107 | 0.532 | 2.600 |375.92
46-50| 12 | 7 123.5(25.5(13.5| 9 | 5 | 9 | 11'-0| 4 | 6 | 28| 5 |12 11 | 4 | 14| 6|5 12134 15 6|9 |6 [13-11| 5| 6| 7635|415 [13-11] 9|6 |14-5| 5 | 6 |12-1 |36|8-7| 5 | 14-5] 1.078 | 1.205 | 0.553 | 2.836 | 361.63
51-55| 12 | 7 |26 |28 14 9|5 | 9 i'-5 4 6 28| 5 12|11 | 4 16|65 12|13/ 4 16 6|9 |6 14-0] 6|9 |8-4|384-8| 6 14-0] 9 | 6 |146| 6 | 9 | 125 3-88-9 6 | 14-6] 1.195 | 1.327 | 0.573 | 3.095 | 368.84
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ENGL ISHLRFDS IGNEDSINGLECULVERTS.DGN - RCB 12-8-12 - THIS SHEET ISSUED 04-12.

VARIABLE DIMENSIONS AND QUANTITIES FOR 12 x 8 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 fl f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL| STH[A]B]C]D|[sizE[SP.] L [SIZE[SP.|NO.[SIZE|]SP.|NO.[SIZE|SP.[NO.[SIZE|[SP.[NO. |SIZE[SP.[NO.|SIZE[SP.| L [SIZE[SP.[ L H | v [sIze] L |sizg[sP.[ L |[sizg[sP.| L H [ v [SIZE] L | SLAB [FLOOR | WALLS [ TOTAL [LB/FT)
o |12 8 [135/135] 9 | 9| 4a]i2]i0-2] 46325 [12|n][4[is|o]4]12]13/4]15/8|6[6]I132|6]l2]92]|5-7[3-7]6 132 7 |[9]I13-8] 7 [12]13-0]4-5|8-7] 7 |13-8]0.595 | 0.620 | 0.424 | 1.639 |235.66
I J12] 8 fi2s[ 13 9 9|4afi2]io-0] 4|6 [32] 5 w2[1n|4]i5[0] 41213/ 4[I15/8]7/[9]I13-2]5]|6][9-0]5-9[3-3]5]13-2| 7 |9]I3-8]5]|6[I12-11|4-5[8-6| 5 |I13-8]0.553 | 0.598 | 0.424 | 1.575 |237.42
2 |1z 8|85]05 96|46 9646326 [12][11 41484 |12[13]4]13[8]| 7 |6][13-2]5]6[6-I1[4-1]2-10]5]13-2] 7 |6]|I13-8]5]6[12-3[3-11]8-4]| 5 |13-8] 0.387 | 0.490 | 0.424 | 1.301 |275.76
36 |12 8 [85[105 9 | 6| 4|6 [9-6|4]6[32]4]r2[11]|4]r2[8]4[12]/13/4[12/8]7][6]I13-2]5]|6]6-6]|3-8[2-10] 5 |13-2]| 7 [6 |I3-8] 5 |6 [12-0|3-8[8-4| 5 |I3-8]0.387 | 0.430 | 0.424 | 1.301 [263.84
7-9 |12 8 [85[11.5] 9 | 6| 4|6 [9-7|4a]6 3242|466 42|13/ 4]16|6]| 7 |6]|1326|6]|6-8|3-4[3-4|6 |13-2] 7 |6 |13-8|5 |6 [I11'8]3-3[8-5| 5 |I13-8]0.387 | 0.534 | 0.424 | 1.345 |273.47
0 [12[ 89599 4a]i2[o-8]4[e|32[4f[r2|n[afie|e6]a12]13][ 4156761327971 [3-4[3-9] 7 [13-2]7[6][I13-8]7][9]1'-7[3-1]8-6] 7 |[13-8]0.407 | 0.577 | 0.424 | 1.408 |278.76
1-15] 12 8 [10.5[125] 9 | 9 |4 12]9-10] a6 [32] a2 ]| 446 412|113 4[15]6]8]6 1327 |9]6-11]|3-0[3-11| 7 |13-2]| 86 |I13-8] 7|9 [11I'-7|3-1]8-6| 7 |[13-8]0.470 | 0.577 | 0.424 | 1.471 |312.08
16-20| 12 | 8 [125[145] 9 | 9| 4afir2jio-2] 4|6 [32]4a]12[in|4]12]e| 41213413686 13-2]7[9]|6-9[2-8|4-1] 7 [13-2] 36 [13-8] 7 |9 |1I'-5[2-9|8-8] 7 |I13-8] 0.553 | 0.663 | 0.424 | 1.640 |330.84
21-25[ 12 | 8 145/ 170 9| e |9 fio-6] 4|6 324243641213/ 4136961345 |6]6-3[2-10[3-5|5|13-4] 9 |6 [I3-10] 5 | 6 |I1'-8[2-10[8’-10] 5 [13-10] 0.647 | 0.782 | 0.471 | 1.900 | 351.79
26-30| 12 | 8 |16.5/ 19 ]10.5] 9 | 6 [9]i0-10] 4 |6 [32] 4 12|11 |4 [13]/6]4[12]13]4[13]/6]9][6]I13-5]6]9]6-10[-11[3-11]6[I13-5] 9|6 [I3-11]6]9]12-0[3-0[9-0| 6 [13'-11]0.736 | 0.874 | 0.496 | 2.106 |358.08
31-35[ 12 | 8 [ 18205115 9|49 -1 46|32 4afre[n]|4]i3]6] 41213/ 414696137 7|9 [7-71|3-1]4-6| 7 |13-7] 96 |14-1| 7|9 [12-4]3-2]9-2| 7 |14’-1] 0.812 | 0.952 | 0.542 | 2.306 |372.05
36-40 12 | 8 |19.5/22125] 9 |6 [ 9 [1'-4] 46 [32] 4 12]11 | 41465 |12[13]4]14[6]9]|6][I13-9]5]|6]|7-1[3-3[3-1005]13-9] 9 |6][14-3] 5|6 ][12-7[3-4[9-3] 5 [14-3|0.889 | 1.032 | 0.583 | 2.510 |373.16
41-45[ 12 | 8 |21 [235] 13 [ 9|5 |12[1-7] 46|32 4a]r2|n|4a]is|e6|5 1213 4]15/6] 961310 7 |9][8-2[3-5[4-9] 7 |[13-10] 9 | 6 [14-4| 7 | 9 [12-10[3-5[9-5| 7 [14-4]| 0.961 | I.107 | 0.613 | 2.68] |391.50
46-50| 12 | 8 |23 255/ 14| 9|6 [9fi-11| 46325 12|14 ]15/6|5][12][13]4]16|6] 9614056 7-8[3-7[4-1|5]14-0]9]|6]146|5]|6[I13-3[3-8[9-7| 5 |[I14-6] 1.063 | I.213 | 0.659 | 2.935 |388.29
51-55] 12 | 8 |25.5/ 28 [14.5] 9 | 6 | 9 [12-4| 4 |6 32| 5 |21 | 416651213/ 4 1769 |6 14-1I |6 |9][8-63-10[4-8|6 |14-1 ]9 |6 |14-7| 6 |9 [13-8]3-11]9-9] 6 |I14-7] 1.18] | 1.335 | 0.683 | 3.199 [396.32
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VARIABLE DIMENSIONS AND QUANTITIES FOR 12 x 9 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 l 2 Kl K2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL] S[H [ A[B [ C][D |SIZE[SP.] L |[SIZE[SP.|NO. |SIZE[SP.[NO.|SIZE[SP.|NO.|SIZE[SP.|NO. |SIZE[SP.[NO.|SIZE[SP.] L |SIZE[SP.| L H [ v [size] L |size[sp.] L [sizg[sP.| L H [ V |SIZE[ L | SLAB [FLOOR |WALLS [TOTAL [(LB/FT)
0 |12 9 [135/135] 9 | 9| 4a 2|12 4|6 36| 5 |12/ |4 16|10 4 12[13| 4 14|10 6|6 |132|5]6|10-9/76|33| -] - | 7]|9]|138|5 |6 |14-10/5-3|9-7| 5 |13-8| 0.595 | 0.620 | 0.479 | 1.694 |260.37
I (2|9 (5139 9lali2[ir-0] 4 6365 1211|460 4]12]13]4 1|07 [9]132][5]|6]|109/76|33|-—-] - | 7913856 ][14-11|55|9-6] 5 |13-8]0.553 | 0.598 | 0.479 | 1.630 |257.92
2 |12 9 |85[105 9 | 6| 4|6 |106| 4|6 36|66 12|11 |4 ]|16|8]| 4 |12(13| 4 |15/8| 7|6 132|5]|6]|17-7|4-9[2-10] 5 |13-2| 7 |6 |13-8] 5|6 |13-8|4-4|9-4| 5 |I13-8| 0.387 | 0.490 | 0.479 | 1.356 |289.87
35 |12 9 [85[105] 9 | 6 |4 6106 4|6 (364 |12/ |4 14|84 12[13]4 148761325670 4-=2[2-105 13276138586 |I3-5]|4-1]|9-4] 5 |13-8|0.387 | 0.430 | 0.479 | 1.356 |277.26
67 | 12| 9 [85[105] 9 | 9| 4 |2|106| 4 | 6 [36] 4 |12|1 |4 2|84 12[13|4 1287|6132 79| 7639|397 |132| 7|6 |138| 7|9 |13-0|3-8|9-4] 7 |13-8|0.387 | 0.490 | 0.479 | 1.356 |295.63
8-10 12| 9 |95[125] 9 | 6 | 4|6 ]10-9] 4 6364|1211 |4]16]|6]| 4 12[13/ 41667 6]|132|5]|66-3|34[2-11|5 1327613856 |12-9/3-3|9-6| 5 |I3-8|0.428 | 0.577 | 0.479 | 1.484 |269.34
=15 12 | 9 (105125 9 | 9 | 4 |[12[i10-10] 4 | 6 [36] 4 |12 |11 | 4 |16|6 | 41213 4 16|68 |6 132 7|9 | 7-2|3=3|3-11| 7 [13-2| 8|6 |138] 7|9 |12-9|3-3|9-6| 7 |13-8]0.470 | 0.577 | 0.479 | 1.526 | 324.16
1620 12| 9 [125/ 15|95 9 | 4 [12]11"-2| 4 6|36 4 12114 13|64 |12|13|4]|14a|6 861337 |9 |702=1|4-1]7 1338613979 [12-8]3-0[9-8] 7 |13-9]|0.558 | 0.690 | 0.506 | I.754 | 324.11
21-25 12 | 9 (145 17|11 | 9|6 | 9|1"6| 4|6 36|44 |2|11| 41664 12[13| 4146 |8 |6]|136|5 |6 |6-10/35|35|5|I136| 8|6 |14-0]5 |6 |13-0|3-2|9-10] 5 |14'-0| 0.657 | 0.791 | 0.587 | 2.035 | 328.16
26-30| 12 | 9 [16.5/ 1912 9|5 [12][1-10] 4 |6 36| 4 12|11 | 414|644 |12[13[ 4569|6138 797833457138 9]6 14279 |13-4]/3-4/10-0] 7 |14-2]|0.753 | 0.892 | 0.640 | 2.285 | 387.53
31-35| 12 | 9 | 18205/ 13| 9 | 4| 9 12-1| 4 |6 36| 4 |2|11| 4|56 4 1213|4156 9 |6]|13-10/ 6|6 17-5]|35|4-0| 6 |13-10] 9 | 6 |14-4| 6 | 6 | 13-8|3-6|10"-2| 6 |I4'-4| 0.830 | 0.971 | 0.693 | 2.494 |393.97
36-40| 12 | 9 [195/22 14| 9 | 4|9 |12-4] 4|6 36| 412|114 ]15]6]|5 |12]13/ 416696140/ 6|6 17-9|3-7|4-2|6|14-0] 9 |6 [14-6| 6 |6 [I13-113-8[10-3] 6 |14-6| 0.908 | 1.053 | 0.746 | 2.707 | 405.13
41-45| 12 | 9 |21 [235[1a5] 9 | 5 |12]|12-7| 4 |6 |36| 4 |12|11 | 4 |16]|6 |5 1213 4 |16|6| 9 |6 |14-1|6 |6 |8-0]3-9|4-3| 6 |14-1| 9 | 6 |14-7| 6 | 6 |14-3|3-10/10'=5| 6 |14'-7|0.981 | 1.128 | 0.772 | 2.881 |414.66
46-50| 12 | 9 225/ 25 [1555] 9 | 6 |12 [12-10] 4 | 6 36| 5 |[12|11 | 4 16|65 |12]13[4 17|69 ]|6 14379/ 8-10/311|4-11| 7 |14-3] 9 |6 [14-9] 7 | 9 14-6|4-0[10-6] 7 |14-9| 1.062 | I.212 | 0.825 | 3.099 | 432.16
51-55| 12 | 9 | 25 (27.5/16.5] 9 | 5 |12 13-3] 4 | 6 /36| 5 |2 11| 4 17|65 1213 4 128 9|6 |145|6 |6 |8-94-24-7] 6 |14-5| 9 | 6 [14-11| 6 | 6 |15-0]4-310-9] 6 [14'-11| 1.190 | 1.345 | 0.878 | 3.413 |435.26
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VARIABLE DIMENSIONS AND QUANTITIES FOR 12 x |10 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 I 2 Kl k2 k9 mi m2 mg CONCRETE (CY/FT) STEEL
FILL] S [ H [ A[B][CJ[D[SIZE[SP.]| L [SIZE|SP.|NO. |SIZE|SP.|NO.|SIZE|SP.|NO. |SIZE| SP. [NO. [SIZE[ SP. [NO. [SIZE[SP.| L [SIZE[SP.] L | H [ V |SIZE] L [SIZE[SP.| L [SIZE[SP.| L [ H | V [SIZE] L | SLAB |FLOOR|WALLS|TOTAL [(LB/FT)
0 [12[10]i35]135[10] 9|4 [12[12-2] 4 | 640] 5 [12[11 | 4 [16]10] 4 [1213] 4 |16]10]6[6][I54]5]6[10-10/7-7]3-3] -] -- [ 7|9 [13-10] 5|6 [16-7]6-0][10-7| 5 [13-10] 0.604 | 0.629 | 0.594 | I.827 | 273.08
I | 1210 [125[13.5] 10 | 9 | 4 |12 12-1| 4 | 6 [40] 5 |12 |1 | 4 [16[10] 4 |12 (3] 4 [16]10] 7 |9 |13-4] 5 |6 [10-9|7~7|3-2] -] -- | 7 |9 [13-10] 5 | 6 | I7-6|6-11[10-7| - | - | 0.562 | 0.629 | 0.594 | 1.785 | 273.16
2 12108510510 9 |4 1216 4|64 6 121l | 4 14]i0]4 12134 16|87 |6 154 1|9 ]|9-3|65-6[3-9] 7 13-4 7 |6 13-10] 7 | 9 |[15-2[4-10]10"-4] 7 [13"-10] 0.394 | 0.498 | 0.594 | 1.486 | 333.82
3 [ 12108510510 9|4 [12[116] 4 | 6|40 4 [12]11 | 4 16|84 1213 4|15 8|7 |6 [134] 7|9 |8-6|4-9(3-9] 7 13-4 7 |6 [13-10 7 | 9 [14-10[4-610"-4] 7 [13-10] 0.394 | 0.498 | 0.594 | 1.486 |3I7.24
4-7 [ 12 | 10 [8.5[10.5 10 | 9 | 4 [12]11"-6] 4 | 6 [40] 4 12| | 4 [15]8 | 4 12](3]4[14]8][7 |6 1347|982 45|39 7 [I15-4] 7 |6 [13-10] 7 | 9 |14-7|4-3[10-4] 7 [15-10] 0.394 | 0.498 | 0.594 | 1.486 |313.89
8-10 12 [10] 9 |12 [10] 9|4 12118 4|64 4 2] |4 18|64 1213418676154 6|6 6- 3833|634 7]|6][13-10 66|41 |3-8/10-5 6 [I3-10] 0.415 | 0.563 | 0.594 | 1.572 |308.84
11=15] 12 | 10 [10.5]125[ 10| 9 | 4 [12[11"-10] 4 | 6 |40] 4 [ 12|11 | 4 |16]6 |4 12135 4 |17]6|8|6][I54]6|6|6-1035]35] 6 13348 |6 |I15-10] 6 |6 [14-0]3-6]10-6] 6 [13-10] 0.478 | 0.585 | 0.594 | I.657 | 342.50
16-20] 12 | 10 [12.5] 15 | 11 | 9 | 6 | 9 [12-2] 4 | 6|40 4 [ 12|11 | 4 | 17|64 |12]13] 4 |16]6|8|6]|I36]|6|6]|1-2[313-7]613-6]8|6|14-0] 5 |6 |14~ |3-5[10-8] 5 |I14-0]0.571 | 0.703 | 0.655 | .929 | 353.13
21-25] 12 | 10 [145] 17 | 12 | 9 | 4 [12]12=6| 4 | 6 40| 4 |r12| 01 | 4 [15] 6| 4 |(2]13]4 16]6]|8|6|138]6]|6]|7-2]|3559]6 38|86 1426 |6]4-4]/3-6]0-10 6 |14-2]0.667 | 0.802 | 0.714 | 2.183 | 35I.13
26-30| 12 | 10 [16.5] 19 [13.5] 9 | 4 | 9 [12-10] 4 | 6 40| 4 [ 12|11 | 4 | 17| 6| 4 12]13] 4 |16]6|8|6][13-11]6 |6 |7-10[3-11|3-11] 6 [13-11| 9 |6 |14-5] 6 | 6 [14-9]3-9|1I'-0| 6 | 14-5]0.770 | 0.909 | 0.803 | 2.482 | 387.63
31-35] 12 | 10 | 18 [20.5]14.5] 6 | 4 | 6 |[13-1 | 4 | 6 40| 4 | 2|1 | 4 [17] 6| 4 |2]13]4 17696 [14-1| 6 |6]|8-0]|4-0[4-0] 6 [14-1| 9 |6 [14-7| 6 | 6 |I15-1 [3-11][11"-2| 6 |14'-1] 0.847 | 0.990 | 0.862 | 2.699 |425.53
36-40| 12 | 10 |19.5[22.5[15.5] 9 | 6 | 9 [13-5| 4 | 6 40| 4 [ 12|11 | 4 [ 17| 6|5 [12]13] 4 | 17|69 |6 14-3] 7|9 |8-8|4-0[4-8] 7 [14-3] 9 |6 [14-9] 7 | 9 |I5-5 4~ [II'-4] 7 |14-9]0.927 | 1.09 | 0.92I | 2.944 |449.47
41-45] 12 | 10 |21 |24 [165] 9 | 4 [12|13-8] 4 |6 [40] 4 |r2|1 |4 17|65 |2]3]4 12896 1458|998 41 578 |[14-5] 9 |6 [14-11| 8 | 9 |15-8|4-3[11"-5] 8 [14-1| 1.008 | 1.180 | 0.980 | 3.168 |470.11
46-50| 12 | 10 |22.5(25.5[17.5] 9 | 4 | 9 [13-11] 4 | 6 40| 5 [12| 11| 4 | 17|65 [12]13] 4 12|89 |6|14-7|8 |9 |9-1 |4-3|58]8 [14-7] 9 | 6 |I5-1| 8 | 9 [16-0] 4=5|1I'-7| 8 |I5~-I | 1.090 | 1.266 | 1.039 | 3.395 | 487.1|
51-55| 12 | 10 24|21 18] 9|6 |9 i4-2 4|6 40[5 [r2|n |4 12|85 23|44/ 1288|9648 7 9|96 4-5[5-1] 7 14-8]9 |6 |15-2] 7|9 |16-246[11"-8] T |I15-2] 167 | I.345 | 1.069 | 3.581 |474.08
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VARIABLE DIMENSIONS AND QUANTITIES FOR 12 x |l BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bi el e2 £ 2 ki k2 K9 mi m2 m3 CONCRETE (CY/FT) STEEL
FILL] S[H[A[B]C][DI[SIZE[SP.| L [SIZE[SP.[NO.|SIZE[SP.[NO. SIZE[ SP.|NO. |SIZE[ SP.|NO.|SIZE[SP.|NO.|SIZE[SP.| L |SIZE[SP.| L | W | V |SIzE[ L [SIZE[SP.| L |SIZE[SP.| L | W | V [SIZE] L | SLAB |FLOOR|WALLS[TOTAL [(LB/FT)
o |12 1350135/ 1 | 9| 4|9 132 4|6 445 12|11 | 4 [16]10] 4 [12]13] 4 |16]10]| 6|6 [136|6|9]|11"5[1-10[3-7| -] - | 7|9 |14-0| 6|9 [18-9|7-2 17| - | -- | 0.614 | 0.636 | 0.723 | 1.973 |293.37
I (12 |1 [125[13.5] 11 | 9 | 4 | 9131 4 |6 |44| 5 [12]11 | 4 |16]10] 4 |12]13]4 |16]10] 7|9 ]|I136]6|9|N-4]1-10/36 —| — | 7|9 [14-0] 6 | 9|I19-5[7-10[1I'-7| — | - | 0.57I | 0.636 | 0.723 | 1.930 |293.03
2 |12 (8505 11 | 9|4 12]12-6] 4| 644|565 | 12|11 |4 |16]|10] 4 | 12|34 17,88 9136|179 |91 |6-239] 7136|717 |6|14-0| 7|9 |16-5|5-1|1I-4] 7 |14-0]0.400 | 0.504 | 0.723 | I.627 |339.50
3 |21 8510511 | 9|4 12]12-6] 4 |6 |44| 4 | 12|11 | 4 178 | 4 12|13 4 16|87 6136798115239 7 [156| 7 |6|14-0] 7|9 |16~ |4-9[11"-4] 7 |14-0]0.400 | 0.504 | 0.723 | I.627 |332.13
48 |12 |1 |85[105] 11 | 9| 4 12126 4 | 6|44 4 |12 11 |4 |15 8|4 1213|4148 76|36 6]|6]|1-9|4-7|32|6 136 7|6|14-0] 6|6 |159/4-5|II'-4] 6 |14-0]0.400 | 0.504 | 0.723 | 1.627 | 331.87
910 12|11 [ 9 2| n |94 r2[12-8] 4 |6|44] 4 12|11 | 4 12|84 12]13| 4 128 7]|6][136]6|6]|17-2][311]33]6|1356] 7|6 14-0] 6|6 |154[3-11]11"5 6 |14-0| 0.422 | 0.570 | 0.723 | I.7I5 |326.03
1-15] 12 | 11 [105][12.5] 11 | 9 | 5 |12]12-10] 4 | 6 |44| 4 [ 12|11 | 4 12|84 |12[13| 4 12|89 |9 |136| 7|9 |7-10[311|311]| 7 |13-6] 8 |6 [14-0] 7 | 9 | (55|31 |11"-6] 7 |14"-0| 0.486 | 0.592 | 0.723 | I.801 |358.34
16-20] 12 | 11 (125 15 | 12 | 9 | 4 |12]13-2| 4 |6 |44| 4 [12|11 | 4 |16]6 |4 1213 4| (7|68 61386 |6|7-2|37|37|6]|I38|8]|6|142]6|6]|I54[3-8[18 6 |I4-2]0.580 | 0.713 | 0.788 | 2.081 |360.82
21-25| 12 | 11 [14.5]17.5/135] 9 | 5 [12|13-7| 4 | 6 44| 4 | 12|11 | 4 | 16| 6 | 4 | 12|13 4 17|68 |6 13116 |6 |76 |3-9]39]6 [I3-11| 8|6 |45 6 | 6 |15-10[3-11[1"-1]| 6 |14-5] 0.682 | 0.84 | 0.886 | 2.409 |379.61
26-30] 12 | 11 [16.5] 19 [14.5] 9 | 6 | 9 [13-10] 4 | 6 |44 | 4 [12 |11 | 4 | (7|6 |4 |12]13] 4 |17| 6|8 |6|14-1| 7 |9 |6-4|3-11|4-5] 7 |14-1| 8 |6 [14-7| 7 |9 |[16-0|4-0][12'-0] 7 | I4-7|0.781 | 0.921 | 0.95I | 2.653 |405.68
31-35| 12 |11 |8 |2l |16 6|5 |6 14246 44| 4 12|11 |4 18|64 12|13 4 [12]8|9|6|14-4] 19|89 4247 71 [14-4] 9 |6 [14-10] 7 | 9 |16"-5|4~-3[12"-2| 7 |14-10| 0.865 | 1.032 | 1.049 | 2.946 |460.97
36-40| 12 | 1| |19.5(22.5] 17 | 9 | 4 | 9 |14-5| 4 | 6 |44| 4 | 12|11 | 4 18| 6|5 1213|4128 9 |6|146|8|9|98|4-3|55 8 46| 9 | 6 |15-0| 8 | 9|16-9]4-5|12-4] 8 | (5-0]0.946 | .16 | I.115 | 3.I77 |489.1I
41-45| 12 |11 |21 |24 18| 9| 6 | 9|14-8| 4|6 44| 4 12|11 |4 12|85 12|13 41389 |6|14-8| 6|6 |8-104-5]4-5|6 |14-8] 9 |6 |I52| 6 |6 |I7-0|4-7[12-5 6 |I15-2| 1.028 | 1.202 | 1.180 | 3.4/0 |484.74
46-50| 12 | 1| |22.5(25.5(18.5] 9 | 6 | 9 [14-11| 4 | 6 |44| 5 |12 |11 | 4 12|85 1213|413/ 8|9 |6|14-9]| 6 |6|92|4-7/4-7| 6 |49 9 | 6 |15-3| 6 | 6 | I7-3|4-8|12-7| 6 | I5-3] 1.104 | .28 | I.2I3 | 3.598 |494.50
5155 12 | 1| |24 |21 20| 6 | 4 | 6 152 4 6 44| 5 | 12|11 | 4 14|85 12|13 4 13,89 | 61509 12| 11'"9]50|6-9] 9 150 9|6 156 9 | 12| 17-1 411 12-8] 9 | 15-6] .97 | 1.377 | .31 | 3.885 |535.84
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VARIABLE DIMENSIONS AND QUANTITIES FOR 12 x 12 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el e2 fl f2 Kl k2 K9 ml m2 m9 CONCRETE (CY/FT) STEEL
FILL| S| H | A| B | C | D |SIZE[SP.| L |SIZE|SP.|NO. |SIZE|[SP.|NO.|SIZE|SP.|NOQ. |SIZE| SP.|NO.|SIZE|SP.|NO. |SIZE|SP.| L |SIZE|SP.| L H V |SIZE| L |SIZE|SP.| L |SIZE|SP.| L H vV [SIZE| L SLAB | FLOOR | WALLS | TOTAL (LB/FT)
0 12 |12 135/ 1412 ] 9 5 |12 |14-2] 4 | 6 48| 5 |12 |1l 4 |l16)/10] 4 |12]13]| 4 |16|10]| 6 | 6 |I13-8]6 |9 |II'7|7-I1|3-8| -- -- 7T 19 |14-2] 6 | 9 |20-6|7'-II|I2"-T| -- -- 1 0.623 | 0.668 | 0.862 | 2.153 | 311.79
| 12 |12 |125]135] 12 | 9|5 |12 |14-1| 4|6 |48 | 5 |12|Il | 4 |16]|I10| 4 |I12[I13| 4 |16|I10]| 7 |9 |I3-8]6 |9 |II'5|MI|3-6|--] -- 719 ]14-2| 6 |9 |20-6|7-II|I2-7| -- | -- ] 0.580 | 0.645 | 0.862 | 2.087 |308.29
2 12 |12 18510512 | 9 4 19 |13-6] 4 |6 48| 5 | 12|11 4 |l6)10] 4 |12]13]| 4 |I7, 8|8 ]9 |I3-8] 7 ]9 |II'2|]7-5]|3-9|-- -- 7T |6 |14-2] 7 | 9 |IT-7|5-3]12'-4] 7 |14’-2] 0.407 | 0.511 | 0.862 | 1.780 |362.92
3 12 12185105/ 12| 9|4 |9 |13-6| 4|6 |4| 4 |12|1l | 4 |14]10| 4 |12|13] 4 |16|8 | 7 |6]|I3-8|6 |6 )8-8|5-6|3-2|6 |I13-8| 7|6 |14-2| 6 |6 |I7-2|4-10]12'-4] 6 |14-2]0.407 | 0.5Il | 0.862 | 1.780 |358.58
4-7 |12 | 12 |8.5]10.5] 12 | 9 4 19 |13-6] 4 | 6 48] 4 | 12|11 4 |16 8 4 |12]13] 4 |15/ 8|8 |9 1386 |6 |8- [4-11]|3-2| 6 |13-8)/ 7 |6 |14-2| 6 |6 |I7-0/4-8]|12-4] 6 |14'-2] 0.407 | 0.511 | 0.862 | 1.780 |346.95
8-10| 12|12 9 |Il5/ 12| 9| 4|9 1374 |6 (4|4 |12l |4]14|8 ] 4 |12|13| 4 148 | 7 |6 |I3-8]6 |6 |7-7|4-4/3-3| 6 |I13-8] 7 |6 |14-2] 6 |6 |16-9|4-4]12'-5| 6 |I14'-2| 0.429 | 0.556 | 0.862 | 1.847 |348.24
I-15) 12 | 12 |10.5]12.5) 12 | 9 4 19 |13-10] 4 | 6 48] 4 |12 |1l 4 1138 4 |12]13] 4 |13/ 8| 7 |6 |13-8]6 |6 |7-6|42|3-4| 6 |13-8)/ 8 |6 |14-2| 6 |6 |16'-8|4'-2]|12-6|] 6 |14'-2] 0.494 | 0.601 | 0.862 | 1.957 |365.66
16-20| 12 |12 [125] 15| 13| 9| 4|9 |14-2| 4|6 48| 4 |12 |1l |4 |18]/6 |4 |12|13] 4 |12|8| 9|93 |I3-10] 6 |6 |7-6|3-I|3-7| 6 |I13-10 8 |6 |[I14-4| 6 |6 |16'-8|4-0|12'-8| 6 |14'-4] 0.589 | 0.722 | 0.934 | 2.245 |374.84
21-25| 12 | 12 |14.5]17.5/14.5] 9 6 | 9 |14-7] 4 |6 48] 4 | 12|11 4 12| 8 4 |12]13] 4 |12 8|8 |6 |14-1 | 7|9 |8-6[4-3/43| 7 141 |86 [14-7 7|9 |17 |4-2])2-1I] 7 |14'-7]0.692 | 0.852 | 1.041 | 2.585 | 42l.11
26-30[ 12 | 12 165/ 19 |16 | 9| 8 |I12[14-10] 4 | 6 48| 4 | 121l | 4 |13|/8| 4 |12]13| 4 ]12|/8| 8 |6 |14-4 7 |9 |8-10/4-5|4-5| 7 |14-4| 8 |6 [I14-10] 7 | 9 |I7T-4|4-4|13'-0| 7 |14’-10] 0.797 | 0.939 | 1.148 | 2.884 |449.74
31-35| 12 | 12 | 18 | 2l |I7.5] 9 4 | 9 |15-2] 4 | 6 48] 4 |12 |1l 4 12| 8 4 |12]13] 4 |13/ 8|8 |6 |14-7T 8|9 |99 |45|5-4|8 |14-7/ 9 |6 |I5]1| 8|9 |I7T-9)4-7]I13'-2| 8 |I5-1 ] 0.883 | 1.052 | 1.255 | 3.190 |477.26
36-40| 12 | 12 |19.5|22.5[18.5| 9 | 7 |12 |15-5| 4 | 6 48| 4 [ 121l | 4 |12|8 |5 |12]13|4]13/8| 9 |6 |14-9|6 |6 |8-8|4-T7|4-1 |6 |14-9| 9 |6 |I5-3|6 |6 |I8-1|4-9[13-4] 6 |15-3]0.965 | I.I37 | 1.327 | 3.429 |499.68
41-45| 12 | 12 | 21 | 24 |18.5] 9 8 |12 |15-8] 4 | 6 48| 4 |12 |1l 4 1138 S |12]13] 4 |13/ 8] 9 |6 |l4-1l|6 |6 ]9-0]49|4-3| 6 |I14-11| 9 |6 |I5-5] 6 |6 |18-44-11]13'-5| 6 |15-5] 1.048 | 1.223 | 1.398 | 3.669 |526.74
46-50| 12 | 12 |22.5|25.520.5| 9 | 8 |12 [I5-II| 4 | 6 |48 | 5 |12]II | 4 |13|8 |5 |12]13|4]14,8] 9 |6 |I51|6|6]|9-3 4|44 6 |I151|9 |6 |I5-7|6 |6 |I8-8|5-I|I3-7T 6 |I5-7] I.133 | .31l | I.470 | 3.914 |538.08
51-55| 12 | 12 | 24 | 27 |21.5] 6 4 | 6 | 16'-2| 5 | 6 /48| 5 |12 1l 4 |13 8 5 | 1213 4 14/ 8|9 |6 15-3/ 8 9 |l0-II|5-I|5-I10] 8 |I5-3| 9 | 6 |I5-9) 8 | 9 |18-10/5-2]13'-8] 8 |15-9] I.219 | 1.40] | I.54] | 4.161 |567.68
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>
7 54
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| v 1 T
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T
al —>
bl —— 8
o
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= < <<
" =Y
12'-0 = "s" vz
? 0|3
o [SA
. NOTES:
N I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
CONJUNCTION WITH SHEET RCB G2-12.
2. HORIZONTAL LEGS FOR THE k2 AND m2 BARS MAY
LAP IN LOW FILL SITUATIONS.
3. DIMENSIONS "A", "B", “C", "D", AND "SP." LISTED IN
THE BAR LIST ARE IN INCHES.
1'-0 10 SPA.e I'-0; fI BARS L I'-0 ﬂ
Highway Division
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w
=
‘ el 452 | y 2 STANDARD DESIGN
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REVISED 12-2016: REMOVED NOTE STATING LOCATION FOR HEADWALL NOTES.

ENGL | SHLRFDSIGNEDSINGLECULVERTS.DGN - PWH O-1-12 - THIS SHEET ISSUED 04-12.

-0 DIMENSION TABLE
SxH[I12/x 12/] 12" x 17| 12" x 10°| 12" x 9| 12" x 8| 12 x T"| 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|SxH
ol A 37'-0 | 34'-0 | 31I'-0 | 28-0 | 25'-0 | 22'-0 19'-0 16"-0 13-0 | 37-0 | 34'-0 | 3I'-0 | 28-0 | 25'-0 | 22'-0 19-0 16'-0 13'-0 A
] [ &l 12-0 1-0 10°-0 9'-0 8’-0 7-0 6’-0 5/-0 4'-0 12-0 1"-0 10’-0 9'-0 8'-0 7-0 6'-0 5'-0 4'-0 H
1 % P 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 P
A § R | 39-0) | 35/-104 | 32/-8% | 29'-6% | 26'-4} | 23/-2% | 20'-03 | 16’-10% | 13'-85 | 39'-0p | 35'-10} | 32'-8} | 29'-6% | 26/-4} | 23'-2% | 20-03 | l6'-10% | 13"-85 | R
‘: N 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
- T 1-2 1-2 1'-2 1-2 1-2 1-2 1-2 1'-2 1'-2 1-1 11 1-1 1-1 1= 1-1 11 1-1 1-1 T
- g 1] 1'-0 1-0 10 10 10 9 9 9 9 1'-0 1’-0 10 10 10 9 9 9 9 u
| ow 5'-0 4'-9 4'-6 4'-3 4'-0 3-9 3'-6 3'-6 3'-6 5'-0 4'-9 4'-6 4'-3 4'-0 3-9 3'-6 3'-6 3'-6 W
ol M 14'-0 13'-0 1-0 10'-0 9'-0 8'-0 7-0 - - 14'-0 13-0 1"-0 10'-0 9'-0 8'-0 - - - M
[ee)
z g § B 1'-0 1'-0 1’-0 1'-0 1-0 1'-0 1-0 1'-0 1-0 1'-0 1’-0 1'-0 1'-0 1-0 1'-0 1'-0 1-0 1'-0 B
i — § C 6 9 9 1’-0 1’-0 1'-0 1-0 1’-0 1-0 6 9 9 1'-0 1-0 1'-0 1’-0 1’-0 1’-0 c
< '—i | D 6 1'-0 1’-0 1’-0 1’-0 1'-0 1-0 1’-0 1-0 6 6 1’-0 1'-0 1-0 1'-0 1’-0 1’-0 1’-0 D
al e 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 E
=
T ELEVATION SECTION DIMENSION TABLE
SxH| 8 x 107 8x 9| 8x 8| 8x 1| 8x 6| 8x5 | 8x 4| 6x8|6x7|6'x6'|6'x5|6x4]|6x3|5x6|5x5]|5x4]|5x3|4X4]| 3x3|SxH
wl A 31'-0 | 28-0 | 25'-0 | 22'-0 19-0 16'-0 13-0 | 25-0 | 22'-0 19-0 16"-0 13-0 10'-0 19-0 16'-0 13-0 10'-0 13'-0 10'-0 A
&l w 10"-0 9'-0 8-0 | 1'-0 6'-0 5'-0 4'-0 8'-0 7-0 6'-0 5-0 4'-0 3-0 6'-0 5'-0 4'-0 3-0 4'-0 3'-0 H
g P 31'-0 | 28-0 | 25-0 | 22-0 | 19'-0 16°-0 13-0 | 25'-0 | 22'-0 | 19'-0 16°-0 13-0 10°-0 19-0 16"-0 13'-0 10°-0 13-0 10°-0 P
§ R | 327-84 | 29'-6% | 26'-4} | 23'-2% | 20'-03 | 16’-10) | 13'-8% | 267-4} | 23'-2% | 20'-03 | 16"-10% | 13'-8} | 10'-64 | 20’-03 | 16’-10% | 13'-8) | 10-6% | 13"-85 | 10’65 | R
4 s 8'-0 8'-0 8'-0 | 8-0 8'-0 8'-0 8'-0 6'-0 6'-0 6'-0 6'-0 6'-0 6'-0 5-0 5'-0 5'-0 5/-0 4'-0 3'-0 S
T I I I I I I I I I I I I I I I 1 I I I T
g u 10 10 10 9 9 9 9 10 9 9 9 9 9 9 9 9 9 9 9 u
Tl ow 4-6 4'-3 4-0 3-9 3'-6 3-6 3'-6 4'-0 3-9 3'-6 3-6 3'-6 3'-6 3'-6 3'-6 3'-6 3'-6 3-6 3'-6 ]
@] M 1°-0 10"-0 9'-0 8'-0 - - - 9'-0 8'-0 - - - - - - - - - - M
% B 1-0 1'-0 1-0 1’-0 1'-0 1-0 1-0 1-0 1’-0 1-0 1'-0 1'-0 1’-0 1'-0 1-0 1'-0 1-0 1’-0 1'-0 B
§ C 6 9 1’-0 1’-0 1’-0 1’-0 1-0 1’-0 1’-0 1-0 1'-0 1’-0 1’-0 1'-0 1-0 1'-0 1-0 1’-0 1-0 c
| D 6 ) 1’-0 1’-0 1’-0 1’-0 1-0 1’-0 1’-0 1-0 1'-0 1’-0 1’-0 1'-0 1-0 1'-0 1-0 1’-0 1-0 D
a| € 1-0 1'-0 1-0 1’-0 1-0 1-0 1-0 1-0 1'-0 1-0 1'-0 1’-0 1-0 1'-0 1-0 1'-0 1-0 1-0 1'-0 E
NOTES:
I. SEE DRAWING RCB-GI-12 AND RCB-G2-12 FOR GENERAL NOTES,
SPECIFICATIONS, AND DESIGN STRESSES.
2. SEE DRAWING PWH 0-2-12 THRU 0-4-12 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.
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1’-3 CURTAIN WALL T ,_1"-6 BRACKET LEFT CORNER
T
: r )
1\ /
[Q CULVERT
" B O Y < B I _
||
= | GIIOWADOT rishvey diison
: 1 | ] &
¥ H o
: =z
ol Wt 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
w w
RIGHT CORNER ol " PARALLEL WING HEADWALLS
o [a]
° ARG
=|2 vz APRIL, 2012
> m
PLAN VIEW & g
>
& 5 DIMENSION TABLE PWH O-1-(2
= a O - -
s g 0~ SKEW
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REVISED 12-2016: ADDED CURTAIN WALL CLASS 20 EXCAVATION DETAIL.

ENGLISHLRFDSIGNEDS INGLECULVERTS.DGN - PWH 0-2-12 - THIS SHEET ISSUED 04-12.
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4dl " CLASS 20 EXCAV. 2| vz APRIL, 2012
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1/30/72017  9:57:30 AM bkloss W:\Highway\Bridge\Standards\Culverts\LRFD\EnglishLRFDSignedSingleCulverts.dgn  PWH 0-2-12 11x17_pdf.pltcfg




(DIMENSION WAS 1’-8 VERTICAL FROM TOP OF PARAPET TO 6s4 BAR.)

REVISED 07-2016 - CHANGED 10" VERTICAL DIMENSION FROM PERMISSIBLE WALL CONSTRUCTION JOINT TO 6s4 BAR.

ENGL |SHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 0-3-12 - THIS SHEET ISSUED 04-12.
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NOTES :

I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
SIZES OF HEADWALLS IN THIS STANDARD.

2.NOT APPLICABLE FOR THE FOLLOWING HEADWALL SIZES: I2x5, 12x4, 10x6, 105,
10x4, 8x6, 8x5, 8x4, 6x6, 6x5, 6x4, 6x3, 5x6, 5x5, 5x4, 5x3, 4x4 AND 3x3.

3. FOR HEADWALL DIMENSIONS AND BAR SPACING SEE DRAWING PWH O-1-12.

4. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF WING FOR
ALL WINGWALLS.

5. APRON m3 BARS ARE TO BE CENTERED ON ¢ CULVERT.

6. B.F.V. (c4) AND F.F.V.(c2)BARS ARE APPROXIMATELY 4" FROM THE BACK OF
PARAPET FOR ALL HEADWALLS.
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ENGLISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 0-4-12 - THIS SHEET ISSUED 04-12.
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BILL OF REINFORCING FOR ONE HEADWALL 0° SKEW CULVERT SPAN x CULVERT HEIGHT

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 0-5-12 - THIS SHEET ISSUED 04-12.

LOCATION SHAPE 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
BAR| No. | LENGTH | wT.[BAR| No. | LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| NoO. LENGTH | WT.|BAR| No. | LENGTH | wT.|BAR| No. | LENGTH | wr.|BAR| No. | LENGTH | wt.[BAR| No. | LENGTH | wr.[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 |5fa] 2 2'-10 6 [5fa| 2 2'-10 6 [5fa] 2 2'-10 6
WINGWALL, F.F.H. 5p1| 2 39-10 | 83 [sbl]| 2 3e-10 | 77 [sbI] 2 33-10 | 71 [sbI] 2 30-10 | 64 [sbI] 2 27-10 | 58 [5b1| 2 24-10 | 52 [sbI| 2 21-10 | 46 [sbI| 2 1g-10 | 39 [sb1| 2 I5-10 | 33
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 22 VAR 547 |5b2| 20 VAR 466 |5b2| 18 VAR 391 |5b2] 16 VAR 323 |5b2| 14 VAR 260 |5b2| 12 VAR 204 |5b2| 10 VAR 155 |562| 8 VAR 1 |sb2| 6 var 74
8/-10:38'-10 8-10:35-10 8-10:32'-10 8'-10:29'-10 8-10:26'-10 8-10:23'-10 8-10:20'-10 8-10:17'-10 8-10:14'-10
WINGWALL, B.F.H. 3| 2 39-10 | 53 |4b3| 2 36-10 | 49 [4p3| 2 33-10 | 45 [4p3| 2 30-10 | 41 [4p3]| 2 27-10 | 37 [4b3] 2 24'-10 | 33 [4p3| 2 21-10 | 29 |4b3| 2 18-10 | 25 [4p3| 2 I5-10 | 2l
WINGWALL, B.F.H avs| 20 var | 2 MM 1 aag |apal 18 var ZEACH g 4p4| 16 VAR 2 EACH o 4p4| 14 VAR 2 EACH | g 4b4| 12 VAR ZEACH | o 4b4| 10 VAR ZEACH | g 4b4| B VAR ZEACH | g 4b4| 6 VAR 2 EACH | g 4b4| 4 VAR N
T 117-10:38"-10 117-10:35"-10 117-10:32-10 11"-10:29'-10 11-10:26"-10 11-10:23'-10 11°-10:20"-10 11-10:17"-10 11°-10:14"-10
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5cl | 148 VAR 1364]5¢1 | 90 VAR 774 |5c1| 82 VAR 663 |5c! | 56 VAR 423 |4cl | 50 VAR 225 |4ci | 44 vaAR 184 |4cl | 38 VAR 146 |4cl | 32 VAR 112 |4cl | 26 VAR 82
2-9:14'-11 2-9:13'-9 2-9:12"-9 2-9:11"-9 2-9:10°-9 2-9:9'-9 2'-9:8'-9 2-9:7'-9 2-9:6'-9
WINGWALL, F.F.V. (L) sc2| 2 1s-0 | 31 |sc2| 2 14-0 | 29 |sc2| 2 13-0 | 27 |sc2| 2 12-0 | 25 |4c2| 2 -0 15 [ac2] 2 10°-0 13 [4c2] 2 9'-0 12 [4c2] 2 8'-0 o lace| 2 7'-0
WINGWALL, F.F.V. (R) 5c2| 2 I5-0 | 31 |5c2| 2 14-0 | 29 [5c2| 2 13-0 | 27 [5c2| 2 12-0 | 25 [4c2| 2 -0 15 |ac2] 2 10°-0 13 [4c2] 2 9'-0 12 [4c2] 2 8'-0 nlace| 2 7'-0
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6C3[74 VAR 1371 |5¢3|68 VAR 839 [5¢3|62 VAR 733 [5¢3|56 VAR 633 [5¢3[50 VAR 539 [5c3]44 VAR 451 |5¢3|38 VAR 370 |6¢3/32 VAR 425 [6c3|26 VAR 325
6'-4:18'-4 6'-4:17"-4 6'-4:16'-4 6'-4:15'-4 6'-4:14'-4 6'-4:13'-4 6'-4:12'-4 6/-4:11"-4 6'-4:10-4
WINGWALL, B.F.V. (L) 6ca| 2 18'-6 56 |5c4| 2 17-6 | 37 [5c4| 2 I6'-6 | 34 [5c4| 2 I5-6 | 32 [5c4| 2 14-6 | 30 [5c4| 2 13'-6 28 [5c4| 2 12-6 | 26 |6c4| 2 11'-6 35 |6ca| 2 0-6 | 32
WINGWALL, B.F.V. (R) 6c4| 2 18-6 56 |5c4| 2 17-6 37 |5c4| 2 16'-6 | 34 |5c4| 2 15'-6 32 |5c4| 2 14-6 | 30 [5c4| 2 13'-6 28 |sc4| 2 12-6 | 26 |6ca| 2 1'-6 35 |6ca| 2 06 | 32
WINGWALL, B.F.V. 6c5| 48 8-6 | 613 [5c5] 44 8-6 | 390 |5c5| 42 8-6 | 372 |5c5| 38 8-6 | 337 |5c5| 34 8-6 |30l |5c5| 30 8-6 | 266 |5c5| 26 86 |23l |c5| — - —Jes| - - -
APRON, LONGIT., BOTT. adi | 11 39-10 | 293 [adl | 1 36-10 | 271 |4di | 1 33-10 | 249 [4di | 30-10 | 227 |4dl | 1 21-10 | 205 |4dl | 1 24-10 | 182 |4dl | 1 21-10 | 160 [4dl | 1 18-10 | 138 [4dl | 1 I5-10 | 116
APRON, LONGIT., TOP 6Fl| 13 39-10 | 778 [6fI| 13 36-10 | 719 |efl| 13 33-10 |66l |efl| 13 30-10 | 602 [efl| 13 27'-10 | 543 [efl| 13 24'-10 | 485 |6l | 13 2110 | 426 [6fI| 13 18'-10 | 368 |6l | I3 I5-10 | 309
PARAPET, VERTICAL 411 | 25 6-5 107 |4 | 25 6'-5 107 411 | 25 6'-5 107 411 | 25 6'-5 107 | 4i1 | 25 6'-5 107 |41t | 25 6'-5 107|411 | 25 6'-5 107 411 | 25 6'-5 107 411 | 25 6'-5 107
PARAPET, HORIZ. 71 4 3-8 | n2 |71 4 3-8 | 2 || 4 13-4 | 109 71| 4 13-4 109 |71 4 13-4 | 109|751 4 13-2 | 108 |7j1| 4 13-2 | 108 |7ji| 4 132|108 |7j1] 4 13-2 | 108
APRON, TRANS., TOP eml| 5l 14-2  |1085|emI| 47 14-2  |1000femi | 43 13-10 | 893 [emI| 39 13-10 | 810 [6mI| 35 13-10 | 727 [emi| 31 13-8 | 636 [eml| 27 13-8 | 554 [emI| 23 13-8 | 472 [emi| 19 13-8 | 390
APRON, TRANS., TOP m2| - - —m2| - - —|m2| - - - |m2| - - — |m2| - - — |m2| - - — |m2| - - — |m2| - - — |m2| - - -
APRON, TRANS., BOTT. sm3| 73 lo-11 | 831 [em3| 34 -9 | 600 |5m3| 3 10-7 | 342 [sm3| 28 10-7 | 309 [am3| 25 9-9 163 [am3| 22 9-7 141 |am3| 19 9-7 122 |4m3| 16 9-7 102 [am3| 13 9-7 83
CURTAIN, HORIZ. 6pl| 6 1a-2 | 128 epl] e 14-2 | 128 [epl] e 13-10 | 125 |epl] & 13-10 | 125 |6pl] & 13-10 | 125 |6pl] 5 13-8 | 103 [epl] 5 13-8 | 103 |6pl] 5 13-8 | 103 |6pl] 5 13-8 | 103
WING SLOPE, BOTH F. 6sl| 4 35-8 | 214 |esl| 4 32-6 | 195 |6sl| 4 29-4 | 176 |esl| 4 26'-2 | 157 |esl| 4 23-0 | 138 |6sl| 4 19-10 | 1ig |esl| 4 16-8 | 100 |esl| 4 13-7 | 82 |esl| 4 10-5 | 63
WING SLOPE, BOTH F. (L) 6s2| 2 7'-9 23 |es2| 2 7'-9 23 lesz| 2 7'-9 23 les2| 2 7'-9 23 |es2| 2 7-9 23 |es2| 2 7'-9 23 |es2| 2 7-9 23 lesz| 2 7'-9 23 |esz2| 2 7'-9 23
WING SLOPE, BOTH F. (R) 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 |6s3] 2 7-9 23 |6s3| 2 7'-9 23 |6s3] 2 7-9 23
WING SLOPE, F. F. 6s4| 2 -0 33 lesa| 2 -0 33 [esa| 2 -0 33 [esa| 2 11-0 33 |esal 2 -0 33 |6sa| 2 1'-0 33 |esa| 2 -0 33 [esa| 2 -0 33 [esa| 2 11'-0 33
WING SLOPE, F. F. 6s5| 2 33-5 | 100 [6s5] 2 30-3 | 91 [|es5| 2 271 8l [ess| 2 2311 72 |ess| 2 20-9 | 62 |6s5| 2 17-7 53 |es5| 2 14-5 | 43 [es5]| 2 1°-3 34 |ess| 2 8- 24
CURTAIN, VERT. 5t 13 711 N BIEE 7'-8 104 [st1] 13 7'-5 ol [st1]| 13 7-2 97 |5t1| 13 -l 94 |5t1| 13 6'-8 90 [st1] 13 6'-5 87 |s5t1| 13 6'-5 87 |5t1]| 13 6'-5 87
CURTAIN, VERT., ENDS 5t2| 4 7-11 33 [st2] 4 7'-8 32 |5t2] 4 75 31 |st2| 4 7-2 30 [5t2| 4 6'-lI 29 |5t2| 4 6-8 28 |5t2| 4 6-5 27 |5t2| 4 6'-5 27 |st2] a4 6'-5 27
BRACKET, VERT. Sul 4 6'-8 28 |5ul 4 6'-5 27 |5ul 4 6'-2 26 |5ul 4 6'-0 25 | 5ul 4 5-9 24 | 5ul 4 5/-7 23 | 5ul 4 5'-4 22 |5ul 4 5-4 22 |5ul 4 5-4 22
REINF. STEEL 8444 LBS. 6485 LBS. 5622 LBS. 4885 LBS. 4076 LBS. 3551 LBS. 3084 LBS. 2598 LBS. 2177 LBS.
ESTIMATED PARAPET a | 1.7 PARAPET a | 17 PARAPET A | 1.5 PARAPET A | 1.5 PARAPET 4 | 1.5 PARAPET A | 1.5 PARAPET a | 1.5 PARAPET A | 1.5 PARAPET & | 1.5
QUANTITIES 51.7 46.4 37.9 33.6 29.4 24.5 21.0 17.7 14.6
ONE HEADWALL CONCRETE WINGWALLS | 21.8 WINGWALLS | 18.7 WINGWALLS | 13.2 WINGWALLS | 11.0 WINGWALLS | 9.0 WINGWALLS | 6.4 WINGWALLS | 5.0 WINGWALLS | 3.7 WINGWALLS | 2.5
CU.YD. cu.YD. CU.YD. cu.YD. CU.YD. CU.YD. CU.YD. CU.YD. cu.YD.
APRON | 28.2 APRON | 26.0 APRON | 23.2 APRON | 21.1 APRON | 18.9 APRON | 16.6 APRON | 14.5 APRON | 12.5 APRON | 10.6
A INCLUDES TOP OF WINGWALL QUANTITIES. (L)~ INDICATES BAR LOCATED AT LEFT CORNER.
(R) - INDICATES BAR LOCATED AT RIGHT CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH 0-1-12 FOR LEFT AND
AN ALLOWANCE OF 2-0 FOR LAP. RIGHT CORNER LOCATIONS. HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL 1S BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
1'-4 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
pu g
i~
- 53T 7) e ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
4 D, o DRESSED AND BEVELED STRIP.
- c BAR PIN DIAMETER
3'-6 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
5fa BAR SIZE D IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
c3, ¢4, ¢5 p 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-O IN EITHER DIRECTION /‘
: AS OUTLINED IN THE STANDARD SPECIFICATIONS. ‘JIOWADOT Highway Division
34 24
A 2} CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" o
e . E i UNEESS DTHERWISE (WOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF . g STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
$ N o ol " PARALLEL WING HEADWALLS
o CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. Rl NE
i 'le &
HORIZONTAL TAILS OF BARS "b" & “s" ESTIMATED TO EXTEND 2'-0 BEYOND Slo e APRIL, 2012
L-(6"-11) BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4dl" = @
652, 653 5+, 52 AND "6F1" ESTIMATED TO PROJECT INTO END SECTION = g QUANTITY TABULATION
’ ’ OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET. % S ,
NOTE: ALL DIMENSIONS ARE OUT TO OUT THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY = g 12’-0 SPAN PWH O-5-12
D = PIN DIAMETER TO MEET THESE REQUIREMENTS. 3 < OO SKEW
SEE TABLE AT RIGHT FOR PIN DIAMETER “D" OF c BARS
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BILL OF REINFORCING FOR ONE HEADWALL 0° SKEW CULVERT SPAN x CULVERT HEIGHT

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 0-6-12 - THIS SHEET ISSUED 04-12.

LOCATION SHAPE 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’
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.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fal 2 2/-10 6 |sfa| 2 2/-10 6 |sfa| 2 2/-10 6 |5fa 2/-10 6 |5fa 2/-10 6 |5fa 2'-10 6 [5fa 2/-10 6 |5fa 2/-10 6 |5fa 2/-10 6
WINGWALL, F.F.H. 561 2 39-10 | 83 |sbl| 2 36-10 | 77 |sbl| 2 33-10 | 71 |sbl| 2 30-10 | 64 |5bl| 2 27-10 | 58 |sbl| 2 24'-10 | 52 |sbl 21-10 | 46 |5bl 18-10 | 39 |sbl I5-10 | 33
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 562 | 22 VAR 547 |5b2| 20 VAR 466 |5b2| 18 VAR 391 |5b2]| 16 VAR 323 |5b2| 14 VAR 260 |5b2| 12 VAR 204 |5b2| 10 VAR 155 |5b2| 8 VAR 1 |sbz| 6 var 74
8/-10:38'-10 8'-10:35'-10 8-10:32'-10 8-10:29'-10 8-10:26'-10 8'-10:23'~10 8/-10:20'-10 8'-10:17-10 8-10:14'-10
WINGWALL, B.F.H. 3| 2 39-10 | 53 |ab3| 2 36-10 | 49 |4p3| 2 33-10 | 45 |4p3| 2 30-10 | 41 |4p3| 2 27-10 | 37 |4b3| 2 24'-10 | 33 |4b3| 2 21-10 | 29 |4b3| 2 18-10 | 25 |ab3| 2 15-10 | 21
WINGWALL, B.F.H 4b4| 20 VAR 2 EACH | 4b4| 18 VAR 2 EACH | gy 4b4 | 16 VAR ZEACH oo 4b4| 14 VAR ZEACH 1o 4b4| 12 VAR ZEACH 1o 4b4| 10 VAR ZEACH 1 g 4b4| 8 VAR 2 EACH | o0 4b4| 6 VAR 2 EACH | o 4b4| 4 VAR 2 EACH | o
i 11-10:38'-10 11-10:35-10 11-10:32"-10 11-10:29'-10 11-10:26"-10 117-10:23'-10 11-10:20"-10 17=10:17"-10 117-10:14"-10
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5cl |148 VAR 1351 |5¢1 | 90 VAR 767 |5c1 | 82 VAR 656 |5c1 |56 VAR 419 |5¢c1 |50 VAR 348 |4cl | 44 VAR 181 |4c1 |38 VAR 144 |4cl | 32 VAR 110 |4ci | 26 VAR 8l
2-8:14'-10 2-8:13'-8 2-8:12'-8 2'-8:11'-8 2'-8:10'-8 2'-8:9'-8 2-8:8'-8 2-8:7'-8 2'-8:6'-8
WINGWALL, F.F.V. (L) 5c2| 2 1411 31 [sc2| 2 1311 29 |5c2] 2 12-11 27 |5c2 =11 25 [5c2 1011 23 [4c2 91| 13 [4c2 8- 12 |4c2 -1 1 |ace 6-11
WINGWALL, F.F.V. (R) 5¢c2| 2 147-11 31 |sc2| 2 1311 29 |sc2| 2 12-11 27 |5c2 -1 25 [5c2 1011 23 [4c2 911 13 [4c2 8- 12 |4c2 711 1 |ace 6-11
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3|74 VAR 1362]|5¢3 |68 VAR 833 |5¢3 |62 VAR 727 |5¢3|56 VAR 628 |5¢3|50 VAR 535 |5¢3| 44 VAR 447 |6¢3|38 VAR 528 |6¢332 VAR 421 |5¢3|26 VAR 224
6'-3:18-3 6'-3:17"-3 6'-3:16/-3 6'-3:15/-3 6'-3:14'-3 6'-3:13/-3 6-3:12/-3 6-3:11"-3 6'-3:10"-3
WINGWALL, B.F.V. (L) 6cd| 2 18-5 55 |5c4| 2 175 36 |5c4| 2 16'-5 34 |5ca| 2 I5'-5 32 |5ca| 2 14-5 30 |5c4| 2 13/-5 28 |6c4 12-5 37 |6ca -5 34 |5c4 10/-5 22
WINGWALL, B.F.V. R) 6c4| 2 18-5 55 |5c4| 2 17-5 36 [5¢4| 2 16/-5 34 |5c4| 2 15-5 32 |5c4| 2 14-5 30 |5¢c4| 2 13/-5 28 |6c4 12-5 37 |6c4 1’-5 34 |5c4 10"-5 22
WINGWALL, B.F.V. 6c5| 48 8'-6 613 [5c5| 44 8'-6 390 [5¢5| 42 8-6 372 |5¢5| 38 8'-6 337 |5c5| 34 8'-6 301 [5¢5] 30 8'-6 266|c5 | — — —|es | — — —|es| — — —
APRON, LONGIT., BOTT. ad| 9 39-10 | 239 |aql 9 36-10 | 221 |4al 9 33-10 | 203 |4al 9 30-10 | 185 |4dl 9 21-10 | 167 |4ql 9 24'-10 | 149 |4ql 9 21-10 | 131 4al 9 18-10 | 113 |aal 9 I5-10 | 95
APRON, LONGIT., TOP 6fl| 1 39-10 | 658 [6f1| 11 36-10 | 609 |61 | 1 33-10 | 559 |eflI| 1 30-10 | 509 |efl| 1 2110 | 460 [6fI| 11 24'-10 | 410 [6f1] 11 21-10 | 361 [6f1 | 11 18-10 | 311 |efi| 1 15-10 | 262
PARAPET, VERTICAL a1 | 21 6'-5 90 |4i1 | 21 6'-5 90 |4i1 | 21 6'-5 90 |4i1 | 2l 6'-5 90 |41 | 2l 6'-5 90 |41t | 21 6'-5 90 |41 | 2l 6'-5 90 |4i1 | 2l 6'-5 90 |4i1| 2l 6'-5 90
PARAPET, HORIZ. Il 4 -8 a5 [751] 4 -8 95 [ 751 4 -4 93 751 4 -4 93 | 751 4 -4 93 |7j1| 4 -2 9 |71 4 -2 a |71 4 -2 9 751 4 -2 9l
APRON, TRANS., TOP eml| 5l 12-2 | 923 lem1| 47 12-2 | 859 |emI| 43 1-10 | 764 lemi| 39 1-10 | 693 émi| 35 n-10 | e22emi| 3I -8 | 543 lemi| 27 -8 | 413 |emi| 23 -8 | 403 [emi| 19 1-g | 333
APRON, TRANS., TOP m2 | - - —|m2| - - —|m2| - - - Im2| - - - m2| - - - m2| - - - m2| - - —|m2| - - - |m2] - - -
APRON, TRANS., BOTT. 5m3| 73 811 679 [5m3| 67 811 623 |em3| 31 9'-5 438 lem3| 28 9'-5 396 [5m3| 25 8-7 224 |4m3| 22 -7 i fam3| 19 -7 96 |4m3| 16 -7 8l |4am3| 13 -7 66
CURTAIN, HORIZ. 6pl| 6 12/-2 o |ept| 6 12-2 o |epl| 6 -0 | 107 |epl| & -0 | 107 |epl| 6 -0 | 107 ]epl| 5 -8 88 |epl| s -8 88 |6pl] s -8 g8 |6pl] 5 11°-8 88
WING SLOPE, BOTH F. esl| 4 35-8 | 214 |6sl| 4 32'-6 195 [6s1| 4 29'-4 176 |6sl| 4 26'-2 157 |6sl| 4 23-0 | 138 |esl| 4 19-10 | 119 |esl| 4 16'-8 100 |esl| 4 13-7 82 |esl| 4 10°-5 63
WING SLOPE, BOTH F. (L) 6s2| 2 7°-9 23 es2| 2 7'-9 23 lesz2| 2 7'-9 23 les2| 2 7'-9 23 |es2| 2 7-9 23 es2| 2 7-9 23 [es2| 2 7-9 23 lesz| 2 7'-9 23 |es2| 2 7'-9 23
WING SLOPE, BOTH F. (R) 6s3| 2 7'-9 23 |6s3| 2 7'-9 23 |es3| 2 7'-9 23 |es3| 2 7'-9 23 [6s3| 2 7/-9 23 [6s3| 2 7-9 23 [6s3| 2 7-9 23 |es3| 2 7'-9 23 |es3| 2 7'-9 23
WING SLOPE, F. F. 6s4| 2 1-0 33 esa| 2 1-0 33 |es4| 2 1-0 33 |es4| 2 1'-0 33 |es4| 2 11'-0 33 |es4] 2 11'-0 33 |esa| 2 1-0 33 |es4| 2 1-0 33 |es4| 2 11-0 33
WING SLOPE, F. F. 6s5| 2 33-5 | 100 |6s5| 2 30-3 91 |ess| 2 271 8l |ess| 2 2311 72 |6s5| 2 20'-9 62 |es5| 2 177 53 [es5| 2 14'-5 43 less| 2 -3 34 |ess| 2 8- 24
CURTAIN, VERT. 5t 711 9 [sti] 1 7-8 88 [5t1] 1 7-5 85 |5t1] 11 7-2 82 [s5t1] 11 6-11 79 [st1] 1 6'-8 76 [5t1] 1 6'-5 74 |5t1] 1 6'-5 14 |5t1] 1 6'-5 74
CURTAIN, VERT., ENDS 5t2] 4 711 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 [5t2] 4 6'-5 27 |5t2] 4 6'-5 27 |5t2] 4 6'-5 27
BRACKET, VERT. 5ul 4 6'-8 28 |5ul 4 6'-5 27 |5ul 4 6'-2 26 |5ul 4 6'-0 25 |5ul 4 5/-9 24 |5ul 4 5'-6 23 |5ul 4 5/-4 22 |5ul 4 5/-4 22 |5ul 4 5/-4 22
REINF. STEEL 7873 LBS. 6124 LBS. 5361 LBS. 4645 LBS. 3980 LBS. 3250 LBS. 2768 LBS. 2356 LBS. 1851 LBS.
ESTIMATED PARAPET A | 1.5 PARAPET A | 1.5 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.3 PARAPET A | 1.3 PARAPET A | 1.3 PARAPET 4 | 1.3
QUANTITIES 46.5 41.6 33.6 29.6 25.9 21.2 8.1 15.3 12.5
ONE HEADWALL CONCRETE WINGWALLS | 21.8 WINGWALLS | 18.7 WINGWALLS | 13.2 WINGWALLS | 11.0 WINGWALLS | 9.0 WINGWALLS | 6.4 WINGWALLS | 5.0 WINGWALLS | 3.7 WINGWALLS | 2.5
Cu.YD. Cu.YD. CU.YD. Ccu.YD. Ccu.YD. Ccu.YD. CU.YD. CU.YD. Ccu.YD.
APRON | 23.2 APRON | 21.4 APRON | 19.0 APRON 17.2 APRON | I5.5 APRON 13.5 APRON 1.8 APRON | 10.3 APRON 8.7
A INCLUDES TOP OF WINGWALL QUANTITIES. (L) - INDICATES BAR LOCATED AT LEFT CORNER.
(R)- INDICATES BAR LOCATED AT RIGHT CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH O-1-12 FOR LEFT AND
AN ALLOWANCE OF 2°-0 FOR LAP. RIGHT CORNER LOCATIONS. HEADWALL NOTES:
THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
ﬁLﬂ = THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
=
mi[ D=33 ) 0. % ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
S DRESSED AND BEVELED STRIP.
se c BAR PIN DIAMETER
L—»l - 5 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
5fa J- BAR SIZE IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
1 C% 4 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION /‘ ) o
33 AS OUTLINED IN THE STANDARD SPECIFICATIONS. . ‘ IOWADOT Highway Division
[}
_ 4} CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" g
- < e UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
o J = VERTICAL BARS SHALL BE 3 INCHES. w &
s =y o = " PARALLEL WING HEADWALLS
T CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. & z § 2
L N z
) HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2/-O BEYOND MEN IRVIES APRIL, 2012
(6~ BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4dl” o -
6s2, 653 5t1, 5t2 AND "6FI" ESTIMATED TO PROJECT INTO END SECTION = g QUANT | TY TABULAT | ON
. OF BARREL A MINIMUM OF 2/-O BEYOND BACK OF PARAPET. 8 2 /_ o
NOTE: g"'; ngng'&giEéRE ouT TO ouT THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY = & 10 OO SPAN PWH 0O-6-12
SEE TABLE AT RIGHT FOR PIN DIAMETER "D’ OF c BARS TO MEET THESE REQUIREMENTS. 0 SKEW
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REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.

O
BILL OF REINFORCING FOR ONE HEADWALL O% SKEW CULVERT SPAN x CULVERT HEIGHT
8" x |0’ 8" x 9" 8" x 8’ 8 x 1 8" x 6’ 8" x 5’ 8" x 4/
LOCATION SHAPE
BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| No. LENGTH | wT.|BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | wT.|BAR| NoO. LENGTH | wT.|BAR| NO. LENGTH | wT.
FENCE ANCHOR (GALV.) 5fal 2 2'-10 6 [5fal 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'-10 6
WINGWALL, F.F.H. spl| 2 33-10 | 71 [sb1] 2 30-10 | 64 [sb1| 2 27-10 | 58 [sb1| 2 24'-10 | s2 [sb1| 2 2110 | 46 |sbI| 2 18-10 | 39 [sbl I5-10 | 33
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 18 VAR 391 |5b2| 16 VAR 323 |5b2| 14 VAR 260 |5b2| 12 VAR 204 [5b2| 10 VAR 155 |5b2| 8 VAR 11 |sb2| 6 VAR 74
8/-10:32'-10 8/-10:29'-10 8/-10:26'-10 8'-10:23"-10 8/-10:20"-10 8'-10:17"-10 8/-10:14'-10
WINGWALL, B.F.H. 163 2 33'-10 45 |4b3 2 30’-10 41 |4b3 2 27'-10 37 |4b3 2 24'-10 33 |4b3 2 21’-10 29 |4b3 2 18’10 25 |4b3 2 15-10 21
WINGWALL, B.F.H lgvar | 2 EACH [ogg 1avar | 2 EAH g i2var | ZEAH e ovar | ZEAM 1 gvar | 2 EAH g svar | 2 A |5 avar | 2 EAM T g
Poee b4 11°-10:32'-10 b4 11-10:29'-10 b4 11"-10:26'-10 b4 11-10:23'-10 b4 11-10:20°-10 b4 17-10:17"-10 b4 11-10:14'-10
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5cl 124 VAR 981 |5cl | 74 VAR 540 |5¢1 | 50 VAR 339 [5cl | 44 VAR 275 |4cl | 38 VAR 140 |4cl | 32 VAR 107 |4cl | 26 vaAR 8
2/-6:12'-8 2'-6:11'-6 2/-6:10-6 2/-6:9'-6 2'-6:8'-6 2/-6:7'-6 2/-6:6'-6
WINGWALL, F.F.V. (L) 5c2| 2 12'-9 27 |sc2| 2 1'-9 25 [5c2| 2 10'-9 22 [5c2| 2 9'-9 20 [4c2| 2 8'-9 12 |ac2| 2 7'-9 10 |4c2| 2 6'-9 9
WINGWALL, F.F.V. (R) 5¢c2| 2 12-9 27 [sc2| 2 -9 25 [5c2| 2 10'-9 22 [5c2| 2 9-9 20 [4c2| 2 8'-9 12 |ac2| 2 7-9 10 [4c2| 2 6'-9 9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3|62 VAR 1032|5¢3|56 VAR 618 |5¢3[50 VAR 526 [5c3|44 VAR 440 |6c3|38 VAR 518 [5c3|32 VAR 286 |5c3|26 VAR 219
6'-1:16'- 6/~ 1315/ 6'-1:14'-| 6'-1:13'- 6'-1:12'-1 61zl 6'-1:10"-1
WINGWALL, B.F.V. (L) 6cq| 2 16-3 | 49 [5c4| 2 15-3 | 32 |5c4| 2 14-3 | 30 |5c4| 2 13-3 | 28 |6c4| 2 12-3 | 37 |5c4| 2 -3 23 |sca|l 2 10-3 | 2l
WINGWALL, B.F.V. (R) 6cd| 2 16-3 | 49 [5c4| 2 15-3 | 32 [5c4| 2 14-3 | 30 [5ca| 2 13-3 | 28 |eca| 2 12-3 | 37 |sca| 2 -3 23 |sca| 2 10-3 | 2l
WINGWALL, B.F.V. 6c5| 42 8-6 | 536 |5c5| 38 8'-6 337 [5c5| 34 8-6 | 301 |se5| 30 8-6 |266]|c5| - - - |es| - - - |es| - - -
APRON, LONGIT., BOTT. qdl | 7 33-10 | 158 [4d1 | 7 30-10 | 144 [4d1| 7 27-10 | 130 |4dI | 7 24'-10 | 16 [4d1| 7 21-10 | 102 [4d1| 7 18-10 | 88 [4dI| 7 I5-10 | 74
APRON, LONGIT., TOP 61| 9 33-10 | 457 [6F1| 9 30-10 | 417 [6F1| 9 27-10 | 376 [6F1| 9 24-10 | 336 [6F1| 9 21'-10 | 295 |6F1| 9 18-10 | 255 |6F1| 9 I5-10 | 214
PARAPET, VERTICAL 4|7 6'-5 73 |4 | 17 6'-5 73 |an | a7 6'-5 73 4| a7 6'-5 73 |4t | 7 6'-5 73 |4t | 7 6'-5 73 4] 17 6'-5 73
PARAPET, HORIZ. I 4 9'-4 76 |71 4 9'-4 76 |11 4 9'-4 76 [751] 4 9'-2 75 |71 4 9'-2 5|1 4 9'-2 5| 4 9'-2 75
APRON, TRANS., TOP eml| 32 9-10 | 473 [emI| 29 9-10 | 428 [émI| 26 9-10 | 384 [emI| 23 9-8 334 [6mI| 20 9-8 | 290 [emI| 17 9-8 247 [6mi | 14 9-8 203
APRON, TRANS., TOP m2 | - - - |m2 | - - - [m2| - - - [m2| - - - m2| - - - m2| - - - m2| - - -
APRON, TRANS., BOTT. 5m3| 6l 6'-7 419 [em3| 28 7'-5 312 [sm3| 25 6'-7 172 |4m3| 22 5-7 82 [4m3| 19 5/- 71 |4m3| 16 5-7 60 [|4m3| 13 5-7 48
CURTAIN, HORIZ. 6pl| 6 9-10 | 89 |epl| 6 9-10 | 89 |epl| 6 9-10 | 89 |epl| 5 9'-8 73 |epl| 5 9'-8 73 |epl| 5 9'-8 73 |epl| 5 9'-8 73
WING SLOPE, BOTH F. esl| 4 29'-4 | 176 [esl| 4 26'-2 | 157 |esl| 4 23-0 | 138 |e6sl| 4 19-10 | 119 |esl| 4 16'-8 | 100 |esl| 4 13-7 82 |esl| 4 10"-5 63
WING SLOPE, BOTH F. (L) 6s2| 2 7'-9 23 |es2| 2 7'-9 23 [es2| 2 7'-9 23 [6s2| 2 7'-9 23 |es2| 2 7'-9 23 |es2| 2 7'-9 23 [6s2| 2 7'-9 23
WING SLOPE, BOTH F. (R) 6s3| 2 7-9 23 [es3| 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. 6s4| 2 1'-0 33 |es4| 2 -0 33 [es4]| 2 -0 33 [es4] 2 11°-0 33 |6s4| 2 -0 33 |6s4| 2 1'-0 33 |es4| 2 1°-0 33
WING SLOPE, F. F. 655 2 27'-1 8l |6s5 2 23'-11 72 |685 2 20'-9 62 |6s5 2 17'-7 53 |6s5 2 14'-5 43 |6s5 2 11'-3 34 |6s5 2 8- 24
CURTAIN, VERT. 5t 9 7'-5 70 [st1] 9 7-2 67 [5t1] 9 611 65 [5t1| 9 6'-8 63 [5t1] 9 6'-5 60 |5t1] 9 6'-5 60 |5t1] 9 6'-5 60
CURTAIN, VERT., ENDS st2| 4 7'-5 31 |s5t2] 4 7-2 30 |st2] 4 611 29 |st2| a4 6'-8 28 [st2| 4 6'-5 21 |st2| a4 6'-5 21 |5t2] a4 6'-5 27
BRACKET, VERT. sul| 4 6'-2 26 [Sul| 4 511 25 |sul| 4 5'-8 24 |sul| 4 5-6 23 [sul| 4 5'-3 22 [sul| a4 5'-3 22 |5ul] a4 5'-3 22
REINF. STEEL 5661 LBS. 4207 LBS. 3483 LBS. 2945 LBS. 2389 LBS. 1874 LBS. 1562 LBS.
o] ESTIMATED PARAPET 4 | 1.2 PARAPET 4| 1.2 PARAPET A | 1.2 PARAPET 4 | 1.2 PARAPET & | 1.2 PARAPET 4 | 1.2 PARAPET 4 | 1.2
Tl QuanTITIES 28.6 25.1 21.8 17.7 I5.1 12.6 10.3
<l one HEADWALL CONCRETE WINGWALLS | 13.2 WINGWALLS | 11.0 WINGWALLS | 9.0 WINGWALLS | 6.4 WINGWALLS | 5.0 WINGWALLS | 3.7 WINGWALLS | 2.5
© CL.YD. CU.YD. cu.YD. CU.YD. CU.YD. CU.YD. CU.YD.
ol APRON | 14.2 APRON | 12.9 APRON | 11.6 APRON | I0.I APRON 8.9 APRON 7.7 APRON | 6.6
2|l 2 INCLUDES TOP OF WINGWALL QUANTITIES. (L)- INDICATES BAR LOCATED AT LEFT CORNER.
v (R) - INDICATES BAR LOCATED AT RIGHT CORNER.
= NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH O-1-12 FOR LEFT AND
| AN ALLOWANCE OF 2-0 FOR LAP. RIGHT CORNER LOCATIONS.
5 HEADWALL NOTES:
i BENT BAR DETAILS
= 5 THIS HEADWALL IS BASED ON A 3:1 SLOPE NORMAL TO CENTERLINE OF ROADWAY.
1
1'-4 f<>
v ﬁ—j =t - THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
™~ 33 [CNIN PR
S ”’i D=34 1) D~ &7 ¥ 4L ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
:é S - c BAR PIN DIAMETER DRESSED AND BEVELED STRIP.
z 3'-6
. 5fa BAR SIZE D ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
z c3, c4, c5 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
3 4 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION /‘JIOWADOT High Divisi
v — 33 AS OUTLINED IN THE STANDARD SPECIFICATIONS. - ‘ ighway Division
« i o
| — — 42 " =
= 3 3 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2 =
3| e v I I UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF " 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
g 7 = L VERTICAL BARS SHALL BE 3 INCHES. = " PARALLEL WING HEADWALLS
ol — o Y o a
= < CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. Sz § z
~|=
= ola : APRIL, 2012
o Lo(6~11) HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-O BEYOND =| V& ’
© BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4dI" & a
8 6s2, 653 ST, 512 AND “6F1" ESTIMATED TO PROJECT INTO END SECTION = s QUANTITY TABULATION
| NOTE: ALL DIMENSIONS ARE OUT TO OUT OF BARREL A MINIMUM OF 2/-0 BEYOND BACK OF PARAPET. w x 8'-0 SPAN PWH O0-7-12
2 D = PIN DIAMETER THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY < % o
2 SEE TABLE AT RIGHT FOR PIN DIAMETER “D* OF ¢ BARS TO MEET THESE REQUIREMENTS. 0 SKEW
2l
L]
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o
BILL OF REINFORCING FOR ONE HEADWALL O~ SKEW CULVERT SPAN x CULVERT HEIGHT
6’ x 8' 6'x T 6’ x 6 6’x 5’ 6’ x 4’ 6’ x 3
LOCATION SHAPE
BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| No. LENGTH | WT.[BAR| No. LENGTH | WT.[BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fal 2 2-10 6 [5fa| 2 2-10 6 |5fal 2 2'-10 6 |sfa| 2 2/-10 6 |sfal 2 2-10 6 |s5fal 2 2-10 6
WINGWALL, F.F.H. 5bl 2 27'-10 | 58 |5bl 2 24'-10 | 52 |sbl 2 21-10 46 [sbI| 2 18-10 39 |5bl 2 15-10 33 |5bl 2 12'-10 27
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 562| 14 VAR 260 |5b2] 12 VAR 204|562 10 VAR 155 |5b2| 8 VAR 1 |sb2| 6 var 74 |5b2| 4 VAR 43
8'-10:26'-10 8/-10:23'-10 8/-10:20'-10 8'-10:17"-10 8/-10:14'-10 8/-10:11'-10
WINGWALL, B.F.H. w3 2 27-10 | 37 |4p3| 2 24'-10 | 33 |4p3| 2 21"-10 29 |ap3| 2 18-10 25 |ap3| 2 15-10 | 21 |4p3] 2 12'-10 17
WINGWALL, B.F.H izvar | 2 EACH 1 eg lovar | ZEACH T gvaR | 2 EACH g svar | ZEACH | oo avar | ZEACH 15 2 1'-10 16
A b4 11’-10:26'-10 b4 11'-10:23'-10 b4 11’-10:20-10 b4 11'-10:17"-10 b4 11'-10:14-10 b4
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5¢1 | 50 VAR 339 |5cl | 44 VAR 275 |4cl | 38 VAR 140 |4cl |32 VAR 107 |4cl | 26 VAR 78 |4cl |20 VAR 53
2-6:10"-6 2'-6:9'-6 2'-6:8'-6 2-6:7'-6 2'-6:6'-6 2'-6:5'-6
WINGWALL, F.F.V. (L) 5c2 2 10°-9 22 |5c2 2 9'-9 20 |4c2 2 8'-9 12 |4c2 2 7'-9 10 |4c2 2 6'-9 9 [4c2 2 5/-9
WINGWALL, F.F.V. (R) 502 2 10-9 22 |5c2| 2 9-9 20 [4c2| 2 8'-9 12 lacz2| 2 7-9 10 |4c2| 2 6'-9 9 l4c2| 2 5-9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 5¢3|50 VAR 526 |5¢3 |44 VAR 440 63|38 VAR 518 |5¢3(32 VAR 286 [4c3|26 VAR 140 |4¢3]20 VAR 101
6'-1:14'-1 6-1:13'-1 6-1:12'-1 6= l:l1’-1 6-1:10"-1 6-1:9'-1
WINGWALL, B.F.V. (L) 5¢4| 2 14-3 30 [5c4] 2 13-3 28 |6ca| 2 12/-3 37 [5c4] 2 -3 23 |4ca| 2 10°-3 14 |4ca| 2 9-3 12
WINGWALL, B.F.V. (R) 5c4| 2 14-3 30 |5c4| 2 13-3 28 |eca| 2 12/-3 37 |5ca| 2 -3 23 |4aca| 2 10'-3 14 aca|l 2 9'-3 12
WINGWALL, B.F.V. 505 34 8-6 |30l [5¢5| 30 8'-6 |266|c5| - - —|es| - - —|es| - - —les| - - -
APRON, LONGIT., BOTT. 4d| 6 27-10 | 112 |4dl 6 24'-10 | 100 |4dl 6 21-10 88 [4dI 6 18-10 75 |4di 6 15-10 63 |4l 6 12-10 | sl
APRON, LONGIT., TOP 6Fl 7 27'-10 | 293 |6FI 7 24'-10 | 261 |6FI 7 21-10 | 230 [6FI 7 18-10 | 198 |6FI 7 15-10 | 166 |6FI 7 12-10 | 135
PARAPET, VERTICAL 4i| 13 6'-5 56 | 4il 13 6'-5 56 | 4il 13 6'-5 56 | 4il 13 6'-5 56 | 4il 13 6'-5 56 | 4il 13 6'-5 56
PARAPET, HORIZ. 1 4 7-4 60 |7j1] 4 -2 59 [751] 4 7-2 59 [751] 4 7-2 s9 | 751 4 7-2 59 |751] 4 7-2 59
APRON, TRANS., TOP eml| 26 7-10 | 306 |6ml| 23 7-8 265 |6ml| 20 7'-8 230 leml | 17 7'-8 196 [emi| 14 7-8 16l femi| 11 7-8 127
APRON, TRANS., TOP m2 - - — |m2 - - — |m2 - - — |m2 - - — |m2 - - - |m2 - - -
APRON, TRANS., BOTT. 5m3| 25 4-7 120 [sm3| 22 4-5 1ol |4m3| 19 3-7 45 [4m3| 16 3-7 38 |4am3| 13 3-7 31 [4m3| 10 3-7 24
CURTAIN, HORIZ. 6pl| 6 7-10 71 |epl| 5 7-8 58 |epl| S 7'-8 58 |6pl| 5 7'-8 58 |6pl| 5 7-8 58 |6pl| 5 7-8 58
WING SLOPE, BOTH F. 6sl| 4 23'-0 138 |6sl| 4 1910 | 119 |esl| 4 16/-8 100 [est| 4 13-7 82 |esl| 4 10"-5 63 |esl| 4 7-3 44
WING SLOPE, BOTH F. (L) 6s2| 2 7-9 23 |es2| 2 7-9 23 les2| 2 7'-9 23 les2| 2 7-9 23 |es2| 2 7-9 23 |es2| 2 7-9 23
WING SLOPE, BOTH F. (R) 6s3| 2 7-9 23 |es3| 2 7-9 23 les3| 2 7'-9 23 les3| 2 7'-9 23 |es3| 2 7'-9 23 |6s3| 2 7'-9 23
WING SLOPE, F.F. 6s4| 2 1-0 33 |es4| 2 1"-0 33 |es4]| 2 1"-0 33 [es4]| 2 -0 33 |esa| 2 -0 33 |esa| 2 1-0 33
WING SLOPE, F.F. 6s5| 2 20'-9 62 |6s5] 2 17-7 53 l6s5] 2 14'-5 43 les5| 2 -3 34 |6s5| 2 8- 24 |es5| 2 4= 15
CURTAIN, VERT. 5t 7 6-11 50 [5t1] 7 6'-8 a9 [5+1] 7 6'-5 q7 |5t 7 6'-5 47 |5t 7 6'-5 q7 |5t 7 6'-5 47
CURTAIN, VERT., ENDS 5t2] 4 6-11 29 |5t2] 4 6'-8 28 [51t2] 4 6'-5 27 [5t2] 4 6'-5 27 |5t2] 4 6'-5 27 |5t2] 4 6'-5 27
BRACKET, VERT. sul| 4 5'-8 24 |5ul| 4 5'-6 23 [5u1] 4 5-3 22 [5u1] 4 5-3 22 |5ul| 4 5-3 22 |5ur| 4 5'-3 22
REINF. STEEL 3186 LBS. 2742 LBS. 2163 LBS. 1670 LBS. 1290 LBS. 1047 LBS.
ESTIMATED PARAPET A | 1.1 PARAPET A | 1.0 PARAPET A | 1.0 PARAPET A | 1.0 PARAPET A | 1.0 PARAPET A | 1.0
QUANTITIES 19.7 15.7 13.3 1.0 8.9 7.1
ONE HEADWALL CONCRETE WINGWALLS | 9.0 WINGWALLS | 6.4 WINGWALLS | 5.0 WINGWALLS | 3.7 WINGWALLS | 2.5 WINGWALLS | 1.6
CU.YD. Cu.YD. CU.YD. CU.YD. CU.YD. CU.YD.
APRON 2.6 APRON 8.3 APRON 7.3 APRON 6.3 APRON 5.4 APRON 4.5
A INCLUDES TOP OF WINGWALL QUANTITIES. (L) - INDICATES BAR LOCATED AT LEFT CORNER.
(R)- INDICATES BAR LOCATED AT RIGHT CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH O-1-12 FOR LEFT AND
AN ALLOWANCE OF 2°-0 FOR LAP. RIGHT CORNER LOCATIONS.
HEADWALL NOTES:
THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
=4 z THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
o
Mi[ D=33 ) L& ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
)4
- © BAR PIN DIAMETER DRESSED AND BEVELED STRIP.
o GAR SIZE ) ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
a 3, cd. c5 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
T 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-0 IN EITHER DIRECTION /‘JIDWA High Divisi
33 AS OUTLINED IN THE STANDARD SPECIFICATIONS. - ‘ ighway Division
[}
Y . Y
el < —~ 2 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2 =
3 L T UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF " 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
. . VERTICAL BARS SHALL BE 3 INCHES. | " PARALLEL WING HEADWALLS
o o [a]
S CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. Nz § &
~|=
(G- w 3
cor 6es L=(er-11) HORIZONTAL TAILS OF BARS "b” & “s* ESTIMATED TO EXTEND 2-O BEYOND NERIRYE APRIL, 2012
82, 63 BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4dl" & a
5t1,5t2 AND “6f1" ESTIMATED TO PROJECT INTO END SECTION = z QUANTITY TABULATION
NOTE: ALL DIMENSIONS ARE OUT TO OUT OF BARREL A MINIMUM OF 2-O BEYOND BACK OF PARAPET. w & 6'-0 SPAN PWH 0-8-12
D = PIN DIAMETER THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY < a o
SEE TABLE AT RIGHT FOR PIN DIAMETER "D* OF ¢ BARS TO MEET THESE REQUIREMENTS. 0 SKEW

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 0-8-12 - THIS SHEET ISSUED 04-12.
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(o)
BILL OF REINFORCING FOR ONE HEADWALL O~ SKEW CULVERT SPAN x CULVERT HEIGHT
LOCATION HAPE 5 x 6 5 x 5 5 x 4’ 5 x 3 4 x 4 3 x 3 HEADWALL NOTES:
BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| No. LENGTH | WT.|BAR| No. LENGTH | WT.[BAR| No. LENGTH | WT.|BAR| NO. LENGTH | WT. HIS HEADWALL 1S BASED ON A 3:1 SLOPE NORMAL T0 CENTERLINE
FENCE ANCHOR (GALV.) 5fa| 2 2'-10 6 |s5fa| 2 2'-10 6 |s5fa| 2 2'-10 6 2 2'-10 6 |5fa| 2 2-10 6 |5fa| 2 2'-10 6 OF ROADWAY. )
WINGWALL, F.F.H. 5bl| 2 2110 | 46 [5bI| 2 18-10 | 39 [5b1| 2 I5-10 | 33 [sb1| 2 12-10 | 27 [sb1| 2 15/-10 33 |sbl| 2 12/-10 27
> EACH > EACH > EACH > EACH > EACH > EACH THE SADESGgIZ THE FOOTING ARE TO BE FORMED TO INSURE CORRECT
WINGWALL, F.F.H. 5b2| 10 VAR 155 |sb2| 8 VAR I |5b2| 6 VAR 74 |sb2| 4 VAR 43 |sb2| 6 VAR 74 |sb2| 4 VAR 43 LINE AND DE.
8'-10:20'-10 8'-10:17'-10 8'-10:14'-10 8'-10:11°-10 8'-10:14'-10 8'-10:11'-10
o
WINGWALL, B.F.H. SIE 2-10 | 29 [ap3] 2 18-10 | 25 [4p3] 2 I5-10 | 21 [ap3] 2 12-10 | 17 [ap3] 2 15-10 | 21 [ap3] 2 12-10 | 17 ",‘V'I-'T-HE:ng’%%E%%FégEﬁDOEE?/%LESRSTSE':*F?PER ARE TO BE FILLETED
2 EACH 2 EACH 2 EACH , 2 EACH .
WINGWALL, B.F.H. 4|8 VAR | T ol BT [404] 8 VAR | o 59 [4p4) 4 VAR | " T 136 [4p4] 2 1-10 16 [4p4] 4 VAR | " | 36 |04] 2 1’-10 16 ALL REINFORCING 1S TO BE SECURELY WIRED IN PLACE BEFORE THE
S EACH > Each > Each > Each 2 EACH S EACH CONCRETE IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS
TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN
WINGWALL, F.F.V. 4c1|BBVAR | o | 140 [4et|32VAR | T | 107 |del |26 VAR g | 8 4l |20 VAR | - | 53 [4cl |26 VAR | T | T8 |4cl |20 VAR | | 53 320 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD
WINGWALL, F.F.V. (L) 4c2| 2 8'-9 12 lac2| 2 7-9 10 lac2| 2 6-9 9 [4ac2| 2 5-9 8 lac2| 2 6'-9 9 |ac2| 2 5-9 SPECIFICATIONS.
WINGWALL, F.F.V. (R) 42| 2 8'-9 12 lac2| 2 7-9 10 [ac2| 2 6-9 9 lacz| 2 5-9 8 l4ac2| 2 6'-9 9 lacz2| 2 5-9 8 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING
BAR IS TO BE 2" UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 60338 VAR | ., | 518|5c3|32 VAR ., |286|4c3|26 VAR .| 140 [4c3|20 VAR| |10l [4c3\26 VAR | 140 [4c3120 VAR| | 101 TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3 INCHES.
WINGWALL, B.F.V. (L) 6c4| 2 12-3 | 37 |5c4| 2 -3 | 23 |aca| 2 103 14 [aca| 2 9'-3 12 |aca] 2 10'-3 14 |aca] 2 9'-3 12 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
WINGWALL, B.F.V. R) 6c4| 2 12'-3 37 |5c4| 2 -3 23 |4ca| 2 10"-3 14 |4c4| 2 9'-3 12 |4c4| 2 10'-3 14 4ca| 2 9'-3 12 HORIZONTAL TAILS OF BARS "b" & "s” ESTIMATED TO EXTEND 2'-0
WINGWALL, B.F.V. 3 — Z “ s = Z “ o5 = Z “ o5 = Z “ (o5 = Z “ s = Z Z BEYOND BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL
. : : : : : BARS “4dl" AND "6fl" ESTIMATED TQ PROJECT INTO END SECTION
APRON, LONGIT., BOTT. 4d| 5 21'-10 73 |4dl 5 18-10 | 63 |4dI 5 15-10 | 53 |4dI 5 12-10 | 43 |4dl 5 15/-10 53 [4dl 4 12'-10 34 OF BARREL A MINIMUM OF 2-0 BEYOND BACK OF PARAPET.
APRON, LONGIT., TOP 6Fl 6 21'-10 | 197 |6f! 6 18-10 | 170 |6FI 6 15-10 | 143 [6FI 6 12'-10 16 |6F 5 15-10 19 |6fI 4 12'-10 77 %E ananETNGTT:és%O;gémEEFEECTTsS TOTAL NUMBER OF FEET NECESSARY
PARAPET, VERTICAL 4il 1" 6'-5 47 4| n 6'-5 a7 |4 | 1 6'-5 47 |4 | 1 6'-5 47 | 4ni 9 6'-5 39 | 4il 7 6'-5 30 M MENTS.
PARAPET, HORIZ. 1 4 6'-2 50 [751] 4 6'-2 50 [7j1] 4 6'-2 50 [7J1] 4 6'-2 s50 [7j1] 4 5-2 2 || a4 4-2 34
APRON, TRANS., TOP eml | 20 6'-8 200 |emi| 17 6'-8 170 [emi | 14 6'-8 140 [emi | 1 6'-8 1o [emi| 14 5-8 e femt| 1 4'-8 77
APRON, TRANS., TOP m2 - - - [m2 - - - |m2 - - - |m2 - - - [m2 - - - [m2 - - -
APRON, TRANS., BOTT. am3| 19 2-7 33 |4m3| 16 2'-7 28 [am3| 13 2'-7 22 [4m3] 10 2'-7 17 [m3 - - — | m3 - - -
CURTAIN, HORIZ. 6pl| 5 6'-8 50 |epl| 5 6'-8 50 [epl| 5 6'-8 50 [epl| 5 6'-8 50 |epl| 5 5'-8 43 |epl| 5 4-8 35
WING SLOPE, BOTH F. 6sl| 4 16'-8 100 [6s1| 4 13-7 82 |esl| 4 10"-5 63 |6sl| 4 7'-3 44 |esl| 4 10"-5 63 |6sl| 4 7-3 44
WING SLOPE, BOTH F. (L) 6s2| 2 7'-9 23 |es2| 2 7'-9 23 |es2| 2 7'-9 23 |es2| 2 7'-9 23 |es2| 2 7-9 23 |es2| 2 7-9 23
WING SLOPE, BOTH F. (R) 6s3| 2 7-9 23 |es3| 2 -9 23 les3| 2 7'-9 23 les3| 2 7'-9 23 |es3| 2 7'-9 23 |es3| 2 7-9 23
WING SLOPE, F.F. 6s4| 2 1-0 33 |6s4| 2 11"-0 33 |6s4| 2 11"-0 33 |esa| 2 1’-0 33 |6s4| 2 -0 33 |6s4| 2 1-0 33
WING SLOPE, F.F. 6s5| 2 14'-5 43 les5| 2 -3 34 |ess| 2 8- 24 |ess| 2 4-1) 15 [es5] 2 8/-1 24 |ess] 2 4-1 15
CURTAIN, VERT. 5t1] 6 6'-5 40 |st1] 6 6'-5 a0 [5t1] e 6'-5 40 [st1] 6 6'-5 40 |5t1] 5 6'-5 33 [5t1] 4 6'-5 27
CURTAIN, VERT., ENDS 5t2| 4 6'-5 27 |5t2] 4 6'-5 27 |5t2] 4 6'-5 27 |st2] 4 6'-5 27 |st2| 4 6'-5 A BEEE 6'-5 27
BRACKET, VERT. sul] 4 5/-3 22 |5ul| 4 5-3 22 |5ul] 4 5-3 22 [sul| 4 5-3 22 |sul] 4 5-3 22 |sul| 4 5'-3 22
REINF. STEEL 2040 LBS. 1561 LBS. 1194 LBS. 963 LBS. 1097 LBS. 804 LBS.
ESTIMATED PARAPET A | 0.9 PARAPET A | 0.9 PARAPET A | 0.9 PARAPET A | 0.9 PARAPET A | 0.9 PARAPET A | 0.8
QUANTITIES 12.4 10.2 8.2 6.5 7.6 5.4
ONE HEADWALL CONCRETE WINGWALLS | 5.0 WINGWALLS | 3.7 WINGWALLS | 2.5 WINGWALLS | 1.6 WINGWALLS | 2.5 WINGWALLS | 1.6
Ccu.YD. Ccu.YD. CU.YD. CU.YD. CU.YD. CU.YD.
APRON 6.5 APRON 5.6 APRON 4.8 APRON 4.0 APRON 4.2 APRON 3.0
A INCLUDES TOP OF WINGWALL QUANTITIES.
NOTE: WEIGHT OF BARS OVER 40'-0 LONG INCLUDE
AN ALLOWANCE OF 2-0 FOR LAP.
(L) - INDICATES BAR LOCATED AT LEFT CORNER.
g 8 (R) - INDICATES BAR LOCATED AT RIGHT CORNER.
H =y P > REFER TO SHEET PWH O-1-12 FOR LEFT AND
- sle oan RIGHT CORNER LOCATIONS.
- i ~ ~N
2 R N
5fq 3,_6’ - "\ D6 ¢ BAR PIN DIAMETER
2'-10 BAR SIZE D
c3,c4,c5 L‘—’l 4 3 ﬂ
o @mw[.\no'r Highway Division
2 @
5-4% 574 al u
e < @ 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
o K — = w ]
$ Ty e D=4} = " PARALLEL WING HEADWALLS
o
L 2 Rz | R|E
o @
° Sle e APRIL, 2012
L-(6"-11) 6s4 @ v 2
6s2, 683 5t1, 52 — g QUANT|TY TABULATION
w o - -
NOTE: ALL DIMENSIONS ARE OUT TO OUT = £ 5’—0, 4'-0, & 3’-0 SPANS PWH 0-9-12
D = PIN DIAMETER 3 % d
SEE_TABLE AT RIGHT FOR PIN DIAMETER "D’ OF c BARS 0] SKEW

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 0-9-12 - THIS SHEET ISSUED 04-12.
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REVISED 12-2016: REMOVED NOTE STATING LOCATION FOR HEADWALL NOTES.

ENGL |SHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 15-1-12 - THIS SHEET ISSUED 04-12.

-0 DIMENSION TABLE
j SxH[I12/x 12/] 12" x 17|12/ x 10°| 12 x 9| 12" x 8| 12 x T"| 12/ x 6| 12" 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|SxH
ol A 37'-0 | 34'-0 | 31I'-0 | 28-0 | 25'-0 | 22'-0 19'-0 16"-0 13-0 | 37-0 | 34'-0 | 3I'-0 | 28-0 | 25'-0 | 22'-0 19-0 16'-0 13'-0 A
] L &l 12-0 1-0 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
1 g P | 38-31 | 35-2% | 32'-14 | 28-11§ | 25103 | 22-93 | 19'-8) | 16'-6[3 | 13'-5% | 38-3l8 | 35'-2% | 32'-1% | 28-11% | 25'-103| 2293 | 19-8j | le"-6 | 13'-5% | P
A § R | 40-2 | 36'-113 | 33-85 | 30-5} | 21-2R% | 23-11& | 20°-8 | 17'-4% | 14'-1}k | 40'-28 | 36’-113 | 33'-83 | 30'-5) | 27'-2% | 23'-11% | 20-8 | 17-47 | 14-1k | R
j N 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
- T 1-2 1-2 1'-2 1-2 1-2 1-2 1-2 1'-2 1'-2 1-1 11 1-1 1-1 1= 1-1 11 1-1 1-1 T
- g 1] 1'-0 1-0 10 10 10 9 9 9 9 1'-0 1’-0 10 10 10 9 9 9 9 u
| ow 5'-0 4'-9 4'-6 4'-3 4'-0 3-9 3'-6 3'-6 3'-6 5'-0 4'-9 4'-6 4'-3 4'-0 3-9 3'-6 3'-6 3'-6 W
- gl M 14-0 13'-0 12-Q 1"-0 9'-0 8'-0 7-0 6’-0 - 14'-0 13-0 12-0 -0 9'-0 8'-0 - - - M
z S g B 1'-0 1'-0 1’-0 1’-0 1'-0 1’-0 (0] 1'-0 1’-0 1'-0 1’-0 1'-0 1-0 1’-0 1'-0 1-0 1'-0 1’-0 B
i — ; C 6 1'-0 1’-0 1’-0 1-0 1-0 1'-0 1’-0 1’-0 6 1-0 9 9 1’-0 1'-0 1-0 1’-0 1-0 c
< '—¢ | D 6 1'-0 1’-0 1’-0 1-0 1-0 1'-0 1’-0 1’-0 6 1-0 1’-0 1-0 1’-0 1'-0 1-0 1’-0 1-0 D
3| e 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 E
=
s ELEVATION SECTION DIMENSION TABLE
SxH| 8 x 107 8x 9| 8x 8| 8x 7| 8x 6| 8x5 | 8x4| 6x8| 6x7|6x6]|6x5]|6x4|6x3]|5x6/|5x5]|5x4]|5x3 - S xH
ol A 31'-0 | 28-0 | 25'-0 | 22'-0 19-0 16'-0 13-0 | 25'-0 | 22'-0 19-0 16'-0 13'-0 10'-0 19'-0 16'-0 13'-0 10'-0 - A
&l w 10°-0 9'-0 8-0 | 1-0 6'-0 5'-0 4'-0 8-0 7-0 6'-0 5'-0 4'-0 3'-0 6'-0 5-0 4'-0 3-0 - H
g P | 32-1% | 28-11% | 25'-103| 22'-93 | 19-8js | 16"-6R | 13'-5% | 25'-103 | 22'-93 | 19-8) | 16'-6]2 | 13'-5% | 10-4} | 19'-8)% | 16’-6R | 13-5% | 10"-4} - P
§ R | 33-83 | 30'-54 | 27'-2% | 23'-11% | 20-8 | 17'-4] | 14-1k | 27-2% | 23'-11% | 20'-8 | 17-4% | 14'=1}L | 10"-10% | 20°-8 | 17-4% | 14'-1k | 10-10% - R
4 s 8’-0 8'-0 8'-0 | 8-0 8'-0 8'-0 8'-0 6'-0 6'-0 6'-0 6'-0 6'-0 6'-0 5/-0 5'-0 5'-0 5'-0 - S
=T I I I I I I I I I I I I I I I I I - T
g 1] 10 10 10 9 9 9 9 10 9 9 9 9 9 9 9 9 9 - u
T ow 4'-6 4-3 4-0 3'-9 3-6 3'-6 3-6 4-0 3-9 3-6 3'-6 3'-6 3'-6 3'-6 3'-6 3'-6 3-6 - ]
g M 12'-0 11°-0 9'-0 8'-0 — — - 9'-0 8'-0 - - - - - - - - - M
g B 1'-0 1'-0 1’-0 1’-0 1-0 1-0 1'-0 1-0 1’-0 1'-0 1-0 1'-0 1-0 1'-0 1'-0 1-0 1'-0 - B
=l ¢ 6 9 1’-0 1’-0 1’-0 1-0 1'-0 9 1’-0 1'-0 1-0 1’-0 1-0 1’-0 1-0 1-0 1’-0 - c
A -0 PARAPET ; D 6 I'-0 -0 -0 -0 -0 -0 -0 -0 I'-0 -0 -0 -0 -0 -0 -0 -0 - D
13 CURTAIN WALL o| E 1'-0 1'-0 1’-0 1-0 1-0 1-0 1’-0 1’-0 1-0 1'-0 1-0 1’-0 1-0 1-0 1’-0 1-0 1’-0 - E
\
/<
1
OBTUSE CORNER NOTES:
I. SEE DRAWING RCB-GI-12 AND RCB-G2-12 FOR GENERAL NOTES,
SPECIFICATIONS, AND DESIGN STRESSES.
2. SEE DRAWING PWH 15-2-12 THRU 15-4-12 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.
@IOWADOT Highway Division
ACUTE CORNER N g STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
PLAN VIEW ol " PARALLEL WING HEADWALLS
ARG
=|2 e APRIL, 2012
E m
o 2
& 5 DIMENSION TABLE
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REVISED 12-2016: ADDED CURTAIN WALL CLASS 20 EXCAVATION DETAIL.

ENGLISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 15-2-12 - THIS SHEET ISSUED 04-12.

-0
2 CL. Ji
E——
(TYP.) T e
JI (EQ. SPACING) “’\
& o

4il @ 6

ki

>

SECTION THRU PARAPET

fTOP OF PARAPET

4 x 4 CHAMFER AT
TOP OF WINGWALL
(TYPICAL)

2'-6

;J o 2

—
j‘ -

6pl AT EQ. SPACES

PERMISSIBLE CONST. JT.
BEVELED 2 x 6 KEYWAY

5ul

1’-3

re ]

25 CL.
g2 Lt
1'-6

SECTION THRU

[TOP OF PARAPET

CURTAIN WALL

N © /3
S5 s

 \‘“
1/
6

(e}
J
~N

1 o
TOP OF OPENINGJ

\
adl
PERMISSIBLE

CONSTRUCTION JOINT J “

B K N

K
\
\TOP OF OPENING

PERMISSIBLE
CONSTRUCTION JOINT

TOP OF WINGWALL DETAILS

ALTERNATE PERMISSIBLE
CONSTRUCTION JOINT

4 x 4 CHAMFER A >

|
PERMISSIBLE S TOP OF WINGWALL
CONSTRUCTION JOINT ~ ! (TYPICAL) PERMISSIBLE
| j | /' CONSTRUCTION JOINT
1% | “ NI
| 6
<@ CULVERT
S = CULVERT SPAN u
|
6sl, 652 OR 683 ! 6sl, 6s2 OR 683
’ —N = ! ’ ]
& |
Li-' |
6s4 OR 65— - | “T]—6s4 OR 655
= !
w |
W !
- |
3 | b
. i F.F.H — b
T | R B.F.H.
! F.F.V. —3 "% ¢
| B.F.V.
|
-0, 61 BARS AT 1'-0 SPACING 1’-0
‘ \
- 34?? S <8 3 ! - BEVELED
- mI—L | eﬂT \.er KEYWAY
AR N\ - v | el
- f ‘ 6Fl
- |
61 L m3 f’T ‘ adl 4dl
4d " < FRONT FACE
FRONT FACE — >0 4d| BAR SPACING (SEE TABLE) 1’-0 OF WINGHALL

OF WINGWALL

TYPICAL CROSS SECTION

- THRU HEADWALL

EXISTING
GROUND

CLASS 20 EXCAV.
PAY LIMIT.

A\
V—L

fig gt
Ll
BACK OF
CURTAIN WALL
I

2'-0

TYP. ~
CURTAIN WALL

CLASS 20 EXCAVATION

4d1 BAR SPACING
SPAN SPACING NO. OF BARS|
5'-0 | 2 SPA. AT I’-6 5

6’-0 | 3 SPA. AT I’-4 6

8'-0 | 4 SPA. AT I'-6 7

10’-0 | 6 SPA. AT I'-4 9

12’-0 | 8 SPA. AT I’-3 I

) B 5t2 5ul

U+3
BRACKET

CURTAIN

1’-6

WALL

BRACKET

CURTAIN WALL DETAIL - PLAN VIEW

APRON IS NOT SHOWN

NOTES:

I. SEE DRAWING RCB-GI-12 AND RCB-G2-12 FOR GENERAL NOTES,

SPECIFICATIONS, AND DESIGN STRESSES.
2.FOR DIMENSION TABLE SEE DRAWING PWH I5-1-12.

@IOWADOT Highway Division

12-2016

APRIL, 2012

STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS

PARALLEL WING HEADWALLS

APPROVED BY BRIDGE ENGINEER

LATEST REVISION DATE

Hooen 2. e Lol

CROSS SECTION DETAILS
I5° SKEW

PWH 15-2-12
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1’-0 PARAPET

X SEE NOTE 2

(DIMENSION WAS 1’-8 VERTICAL FROM TOP OF PARAPET TO 6s4 BAR.)

¢3 OR ¢5—

o
0
N
=}
2
o
1)
w
2'-0

/DETAIL A

w s 5fa GALV. STEEL °
=z
3 + FENCE ANCHOR ——— \—6s4 R 7
x 4 =
5 6sl C'-% T 2 o
z SN\ P o
$ / 5bl
< Q@ < 30 F +
E\l —_—
m o
— a
=

/

cl @ C SPACING

>

ol

TYPICAL VIEW - FRONT FACE WINGWALL
P

REINFORCING

>

6s2 OR 683
3.11

3'-0

[e]
w
[e]
S
v
1-0
4b4 @ 1'-0 —‘

< S
@ e o 4b3

B P i .
© c5 X

o

lé =

o

2 I'-10 m3 @ D SPACING

o c3 OR ¢5

5 «<——BACK OF PARAPET X - SEE NOTE 2

2

£ PLAN VIEW - BOTTOM APRON REINFORCING c4

2(\“ 6 c3 @ B SPACING .

o =

o é\ M X |_c5 e B SPACING

— O / T

—

< O

= ol \ TYPICAL VIEW - BACK FACE WINGWALL REINFORCING

) /

S0 \ NOTES :

[aa] -

g EI 4dl TS~< - I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL

z5 == ~J SIZES OF HEADWALLS IN THIS STANDARD.

el / 2.NOT APPLICABLE FOR THE FOLLOWING HEADWALL SIZES: 12x4, 10x6, 10x5, 10x4,
s m3——— / 8x6, 8x5, 8x4, 6x6, 6x5, 6x4, 6x3, 5x6, 5x5, 5x4, AND 5x3.

g',_ /\\\L\‘\;\L\ / 3. FOR HEADWALL DIMENSIONS AND BAR SPACING SEE DRAWING PWH I15-1-12.

e I | / 4. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF WING FOR

= - R O € CULVERT / ALL WINGWALLS.

g H [T - / BN 5. APRON m3 BARS ARE TO BE CENTERED ON ¢ CULVERT.

Y ; T ¥ 7 6. B.F.V. (c4) AND F.F.V.(c2)BARS ARE APPROXIMATELY 4" FROM THE BACK OF PARAPET
oF Tl / FOR ALL HEADWALLS.

el FRONT FACE— | —cl 4d1 :

Sz WINGWALL / =

=

+ DIOWADQOT rishwoy divis
[ ghway Division
T // E ‘

o // =

g ~.>/7/7¥°2 / 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
w T~~~ o] w

&g ~~—e = " PARALLEL WING HEADWALLS
<O S~a / o o

I Z ~~ =

S5 BACK FACE ~ R ] &

:DQ WINGWALL / °l2 | vz APRIL, 2012

=86 / w

o = o o

&g 5 oR s y - g WINGWALL ELEVATIONS &

~ B !

o& BACK OF PARAPET = £| BOTTOM APRON REINFORCING |PWH [5-3-12
a5 DETAIL A : < 15° SKEW

> g

(I} ZI

[ayT|
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1’-0 PARAPET

6s2 BARS

A 1'-0 PARAPET 4 x 4 CHAMFER

Jjl

DETAIL A T~

4 x 4 CHAMFER /

DETAIL A

SHOWING PARAPET BARS ONLY

PLAN VIEW - TOP APRON REINFORCING

NOTES :

I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
SIZES OF HEADWALLS IN THIS STANDARD.

2. FOR HEADWALL DIMENSIONS AND BAR SPACING SEE DRAWING PWH 15-1-12.

3. TOP TRANSVERSE APRON BARS ARE REFERENCED APPROXIMATELY 4" FROM
THE BACK OF THE PARAPET FOR ALL HEADWALLS.

@IOWADOT Highway Division

STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS

PARALLEL WING HEADWALLS

APRIL, 2012

PARAPET REINFORCING &
TOP APRON REINFORCING [PWH 15-4-12
I5° SKEW

Hooen 2. e Lol

APPROVED BY BRIDGE ENGINEER

LATEST REVISION DATE

ENGLISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 15-4-12 - THIS SHEET ISSUED 04-l2.
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BILL OF REINFORCING FOR ONE HEADWALL 15° SKEW CULVERT SPAN x CULVERT HEIGHT

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 15-5-12 - THIS SHEET ISSUED 04-12.

LOCATION SHAPE 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
BAR| NO. LENGTH | WT.|BAR| No. LENGTH | wT.|BAR| No. LENGTH | wT.|BAR| NoO. 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 |5fa] 2 2'-10 6 [5fa| 2 2'-10 6 [5fa] 2 2'-10 6
WINGWALL, F.F.H. 5p1| 2 41°-3 90 [sb1| 2 38-2 | 80 |sbl| 2 35-0 | 73 |sbl| 2 -1 | 67 [spI| 2 28-10 | 60 [501] 2 25'-8 | 54 |sbl| 2 22'-1 | 47 |sbl| 2 19'-6 41 |sb1] 2 16'-5 34
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 22 VAR 570 5b2| 20 VAR 482 |5b2| 18 VAR 405 |5b2| 16 VAR 334 |5b2| 14 VAR 270 |5b2| 12 VAR 212 |sb2| 10 VAR 160 |5b2| 8 VAR 115 |5b2| 6 VAR 77
9-2:40'-2 9-2:37-1 9-2:34'-0 9'-2:30° 11 9-2:27"-9 9'-2:24'-8 9-2:21°-7 9'-2:18'-5 9-2:15-4
WINGWALL, B.F.H. 43| 2 41'-5 58 |ap3| 2 38'-3 51 |4b3| 2 35/~ 47 |4b3| 2 32'-0 43 |4p3| 2 28-11 | 39 |4b3| 2 25'-9 34 |4b3| 2 22'-8 30 |4b3| 2 19'-7 26 |4b3| 2 16'-6 22
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.H. 4b4| 20 VAR | _ — " 1355 |4b4| 18 VAR 299 |4b4| 16 VAR 248 |4b4| 14 VAR 203 |4b4| 12 VAR 161 |4b4| 10 vAR 124 |404| 8 VAR 91 |4b4| 6 VAR 62 |4b4| 4 vaR 37
12-5:40'-4 12/-5:37'-3 12-4:34'-| 12/-4:31-0 12/-4:27"- 11 12/-4:24'-9 12'-4:21'-8 12-4:18'-6 12-4215'-5
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5cl | 152 VAR 1394 |6c1 |70 VAR 863 |6cl | 64 VAR 745 |5ci | 58 VAR 439 |5c1 | 52 VAR 368 [4cl | 46 VAR 193 |4cl | 40 VAR 155 |4cl |34 VAR 121 |4ci| 26 vaR 8l
2-9:14'-10 2-9:13-8 2'-9:12-9 2-9:11'-9 2-9:10-10 2-9:9'-10 2-9:8'-10 2-%:7"-11 2-9:6'-7
WINGWALL, F.F.V. (0) 5c2| 2 15"-0 31 [ec2| 2 14-0 | 42 |ec2| 2 13-0 | 39 |sc2| 2 12-0 | 25 |5c2| 2 1'-0 23 [4c2| 2 10'-0 13 [4c2| 2 9-0 12 |4c2| 2 8'-0 N lac2| 2 7-0 9
WINGWALL, F.F.V. (A) 5c2| 2 15-0 31 [ec2] 2 14-0 | 42 |ec2| 2 13-0 | 39 |sc2| 2 12-0 | 25 |5c2| 2 -0 23 [4c2| 2 10°-0 13 [4c2] 2 9'-0 12 [4c2] 2 8'-0 N lac2| 2 7'-0 9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3| 76 VAR 1403]6c3|70 VAR 1240|6c3 |64 VAR 1089]5c3 | 58 VAR 655 |5¢3| 52 VAR 563 |5c3| 46 VAR 474 |5c3| 40 VAR 391 |5c3|34 VAR 316 [6c3] 26 VAR 322
6'-4:18"-3 6'-4:17'-3 6'-4:16"-4 6'-4:15'-4 6'-4:14'-5 6'-4:13'-5 6'-4:12'-5 6'-4:11'-6 6'-4:10"-2
WINGWALL, B.F.V. (0) 6ca| | 18'-6 28 |ecal | 17-6 26 [6ca| 2 16'-6 50 [5c4| 2 156 32 |5c4| 2 14'-6 30 |5c4| 2 13-6 28 |scal 2 12-6 26 |scal 2 -6 24 |6ca| 2 10'-6 32
WINGWALL, B.F.V. (A) 6cd| 2 18-6 56 [6cal 2 17-6 53 [6cal 2 16'-6 50 [5c4| 2 15-6 32 [5c4| 2 14'-6 30 [5¢c4| 2 136 28 [5c4| 2 12-6 26 [5c4| 2 -6 24 |6c4| 2 10-6 | 32
WINGWALL, B.F.V. 6c5| 50 8/-6 638 |6c5| 46 8'-6 587 |6c5| 42 8-6 | 536 |5c5| 36 8-6 | 319 [5c5| 34 8-6 |30l [5¢c5| 30 8'-6 266 [505] 26 8-6 |23l [5c5| 22 82 187 [e5 | - - -
APRON, LONGIT., BOTT. adi | 11 41'-2 317 [aar| 1 38-1 | 280adl| 1 35'-0 | 257 [4dl| 1 31-10 | 234 fadr| 1 28-9 | 211 [4ar| 1 25'-8 | 189 [4dl | 1 22'-6 | 165 [4dl | 1 19'-5 143 [4a1 | 1 16'-4 120
APRON, LONGIT., TOP 6FI| 13 4.2 | 8a3|ef1| 13 38-1 | 74alefi| 13 35-0 | 683 [6fI| 13 3i-10 | 622[6F1| 13 26'-9 | 561 [6F1] 13 25-8 | 501 [6fI| 13 22'-6 | 439 [6f1| 13 19-5 | 379 [6F1] 13 16'-4 | 319
PARAPET, VERTICAL 4| 25 6'-7 o |4 | 25 6'-7 o |4 | 25 6'-7 1o |4t | 25 6-7 | 110 ]4il| 25 /-7 1o |4 | 25 /-7 o |4 | 25 6-1 | 110 ]ai| 25 6-7 | 110 |ail| 25 6-7 | 110
PARAPET, HORIZ. 751 4 14-2 |16 (151 4 1a-2 e 71| a4 13-10 |13 [7j1] a4 13-10 |13 751 4 13-10 |13 7)1 4 3-8 |2 [ a4 13'-8 nz 7] a4 3-8 |12 [751] a4 13-8 | 112
APRON, TRANS., TOP eml | 50 14-2  |1064|eml| 46 14-2 | 979 |eml| 42 13-10 | 873 |emI| 38 13-10 | 790 |emI| 34 13-10 | 706 |6mI| 30 13-8 | el6 |eml| 26 13-8 | 534 |eml| 21 13-8 | 431 |eml| 17 13-8 | 349
APRON, TRANS., TOP 6m2| 4 VAR | 4-2:12'-6 | 50 |6m2| 4 VAR | 3-9:12'-2 | 48 |6m2| 4 VAR | 3-2:11'-7 | 44 |em2| 4 VAR |2-10:11"-2 | 42 [em2| 4 VAR |2/-5:10'-10 | 40 [6m2| 3VAR | 4'-9:10-4 | 34 |6m2| 3 VAR | 4'-4:9'-11 | 32 |6m2| 4 VAR |3-11:12'-4 | 49 |6m2| 4 VAR | 3-6:11'-11 | 46
APRON, TRANS., BOTT. sm3| 73 11'-5 | 869 [6m3| 34 12-3 | 626 |6m3| 3l -1l | 555 |sm3| 28 -1 | 324 |4m3| 25 10-2 | 170 |4m3| 22 10-0 | 147 |4m3| 19 10-0 | 127 |4m3| 16 10-0 | 107 [4m3| 13 10-0 | 87
CURTAIN, HORIZ. 6pl 6 14-7 131 | ep! 6 14-7 131 | ep! 6 14'-3 128 | ép! 6 14'-3 128 | ép! 6 14'-3 128 | ép! 5 14/~ 106 | 6p! 5 14'-1 106 | 6p! 5 14/~ 106 | 6p! 5 14'-1 106
WING SLOPE, BOTH F. 6sl| 4 36-9 | 221 |6sl| 4 33-5 | 201 |6sl| 4 30-2 |18l |esl| 4 2611|162 |6sl| 4 23-8 | 142 |esl| 4 20'-5 | 123 |6sl| 4 17-2 | 103 |esl| 4 13-11 | 84 |esl| 4 10-7 | 64
WING SLOPE, BOTH F. (0) 6s2| 2 7-10 24 |es2| 2 7-10 | 24 |es2| 2 7-11 24 les2| 2 711 24 les2| 2 -1 24 les2| 2 7-10 | 24 |es2| 2 7-10 | 24 |es2| 2 7-10 | 24 |es2| 2 7-10 | 24
WING SLOPE, BOTH F. (A) 6s3| 2 8- 24 |es3| 2 8- 24 |es3| 2 8- 24 |es3| 2 8- 24 |6s3| 2 8- 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. 6s4| 2 -3 34 |6s4]| 2 -3 34 |6s4| 2 -3 34 [6s4] 2 -3 34 [6s4] 2 -3 34 [6s4] 2 -3 34 |6s4] 2 -3 34 |6s4| 2 -3 34 |6s4] 2 -3 34
WING SLOPE, F. F. 6s5| 2 34-5 | 103 [6s5| 2 31-2 | 94 |es5| 2 27-11 | 84 |6s5] 2 24'-8 74 |ess| 2 21'-5 | 64 |6s5| 2 18- 54 |es5| 2 14-10 | 45 |6s5] 2 -7 35 [es5] 2 8'-4 25
CURTAIN, VERT. St 13 711 107 [s+1] 13 7-8 | 104 |5t1] 13 7-5 |10l |st1] 13 -2 |97 [st1] 13 6-1l | 94 [st1] 13 6-8 | 90 [5t1| 13 6-5 | 87 [5t1| I3 6'-5 87 [st1] 13 6'-5 87
CURTAIN, VERT., ENDS 5t2| 4 711 33 [5t2] 4 7-8 32 |5t2] 4 7'-5 31 [st2] a4 7-2 30 [5t2] 4 6-11 | 29 [s5t2] 4 6'-8 28 |5t2] 4 6'-5 27 |5t2] 4 6'-5 27 |5t2] 4 6'-5 27
BRACKET, VERT. sul| 4 6'-8 28 [sul| 4 6'-5 27 |5ul| 4 6'-2 26 [5ul| 4 6-0 | 25 [5ul| 4 5-9 24 |5ul| 4 5-7 23 |5ul| 4 5-4 22 |5ul| 4 5-4 22 |5ul| 4 5'-4 22
REINF. STEEL 8734 LBS. 7345 LBS. 6595 LBS. 5013 LBS. 4348 LBS. 3660 LBS. 3178 LBS. 2718 LBS. 2217 LBS.
ESTIMATED PARAPET A | 1.7 PARAPET A | 1.7 PARAPET A | 1.6 PARAPET A | 1.6 PARAPET A | 1.6 PARAPET A | 1.5 PARAPET A | 1.5 PARAPET A | 1.5 PARAPET A | 1.5
QUANTITIES 53.4 47.9 39.2 34.8 30.5 25.4 21.6 18.3 I5.1
ONE HEADWALL CONCRETE WINGWALLS | 22.5 WINGWALLS | 19.3 WINGWALLS | 13.6 WINGWALLS | 11.4 WINGWALLS | 9.3 WINGWALLS | 6.7 WINGWALLS | 5.1 WINGWALLS | 3.8 WINGWALLS | 2.6
CU.YD. cu.YD. CU.YD. cu.YD. CU.YD. CU.YD. CU.YD. CU.YD. cu.YD.
APRON 29.2 APRON 26.9 APRON 24.0 APRON 21.8 APRON 19.6 APRON 17.2 APRON 15.0 APRON 13.0 APRON 1.0
A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
(0)- INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH I5-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2'-0 FOR LAP. OBTUSE CORNER LOCATIONS. HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL 1S BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
8 <.
1'-4 <3 + P THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
pm g - . @ N
e 9! o *
- 53T ) 2y PO R D=4} ) ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
ER D, &% 0 I e DRESSED AND BEVELED STRIP.
e U - 125 (%) c BAR PIN DIAMETER
3'-6 (D=6 & ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
5fq 2114 6p! , BAR SIZE D IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
c3, ¢4, ¢5 <y 22 -9 p 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION /‘
4il = AS OUTLINED IN THE STANDARD SPECIFICATIONS. ‘JIOWADOT Highway Division
¢ 4 &
554 56 D=2} 2} CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" o
o < ® UNEESS DTHERWISE (WOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
o J = - w [}
L TV e A= " PARALLEL WING HEADWALLS
o CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. Rl § &
h 'le &
! i !5*' ] HORIZONTAL TAILS OF BARS "b" & “s" ESTIMATED TO EXTEND 2'-0 BEYOND Sle e APRIL, 2012
L-(7"-2) Ny stz BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4dl" 2 o
652, 653 St1, 542 AND "6FI" ESTIMATED TO PROJECT INTO END SECTION = 8| QUANTITY TABULATION
OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET. % S ,
NOTE: ALL DIMENSIONS ARE OUT TO OUT THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY = g 12’-0 SPAN PWH 15-5-12
D = PIN DIAMETER TO MEET THESE REQUIREMENTS. 3 < |50 SKEW
SEE TABLE AT RIGHT FOR PIN DIAMETER “D" OF c BARS
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O
BILL OF REINFORCING FOR ONE HEADWALL 15~ SKEW CULVERT SPAN x CULVERT HEIGHT
LOCATION HAPE 10" x 12 10" % 11" 10" x 10/ 10" x 9 10" x 8 10" x 7’ 10" x 6 10" x 5’ 10" x 4
BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| No. LENGTH | WT.[BAR| No. LENGTH | WT.[BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fal 2 2-10 6 |sfa| 2 2'-10 6 |sfa| 2 2'-10 6 |sfa| 2 2/-10 6 |sfal 2 2-10 6 |s5fal 2 2-10 6 |s5fal 2 2-10 6 |sfa] 2 2/-10 6 |sfa| 2 2/-10 6
WINGWALL, F.F.H. 561 2 41'-3 90 |sb1] 2 38/-2 80 |sbI| 2 35/-0 73 Isb1| 2 31-11 67 |sbl| 2 28'-10 | 60 |sbl| 2 25/-8 54 561 2 22/-7 47 Isb1| 2 19'-6 41 |sbl 2 16'-5 34
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 22 VAR 570 |5b2| 20 VAR 482 |5b2| 18 VAR 405 |5b2] 16 VAR 334 |5b2| 14 VAR 270 |5b2] 12 VAR 212 |sb2| 10 vaR 160 |5b2| 8 vAR 115 |5b2| 6 VAR 7
9'-2:40-2 9/-2:37'-1 9'-2:34'-0 9'-2:30"- 11 9-2:27'-9 9-2:24'-8 9-2:21'-7 9-2:18'-5 9'-2:15'-4
WINGWALL, B.F.H. 3| 2 41-5 58 |4b3| 2 38'-3 51 |4b3| 2 350 47 |4p3| 2 32'-0 43 |4p3| 2 28'-11 39 |4b3| 2 25'-9 34 |4p3| 2 22'-8 30 [4b3| 2 19'-7 26 |4b3| 2 16'-6 22
WINGWALL, B.F.H 4b4| 20 VAR 2 EACH 0 4b4| 18 VAR 2 EACH 1o 4b4| 16 VAR ZEACH e 4b4| 14 VAR ZEACH 03 4b4| 12 VAR ZEACH ) 4b4/| 10 VAR 2 EACH s 4b4| 8 VAR 2 EACH ) 4b4| 6 VAR 2 EACH 1, 4b4| 4 VAR 2 BACH ) o
e 12'-5:40"-4 12/-5:37"-3 12/-4:34'-1 12'-4:31"-0 12'-4:27-11 12'-4:24'-9 12/-4:21"-8 12'-4:18'-6 12'-4:15"-5
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5¢i | 152 VAR 1381 |6c! | 70 VAR 854 |5¢! |86 VAR 695 |5¢! | 76 VAR 565 |5¢! | 52 VAR 364 |4cl | 46 VAR 191 |4cl | 40 vaR 153 |4cl | 34 VAR 119 |4cl | 26 VAR 80
2'-8:14'-9 2-8:13-7 2/-8:12'-10 281”7 2/-8:10"-9 2/-8:9'-9 2/-8:8'-9 2'-8:7-10 2/-8:6'-6
WINGWALL, F.F.V. (0) 5¢2| 2 1411 31 |ec2| 2 1311 42 |5c2| 2 1211 27 |5c2| 2 =11 25 |sc2| 2 10°-11 23 |ac2| 2 9-1 13 [ac2] 2 8'-11 12 [ac2] 2 711 o ac2| 2 6-11
WINGWALL, F.F.V. (A) 5c2| 2 14/-11 31 [ec2| 2 1311 a2 |sc2| 2 1211 27 |s5c2| 2 -1 25 |5c2| 2 10711 23 lac2| 2 9-11 13 [ac2| 2 8'-11 12 [ac2| 2 -1 i lace| 2 6-11
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3|76 VAR 1451 | 6¢3|70 VAR 1284]|6c3|64 VAR 1130|5c3|58 VAR 681 |5c3|52 VAR 585 [5¢3|46 VAR 494 [6c3]40 VAR 588 [6c3|34 VAR 477 |5¢3|26 VAR 235
6'-9:18'-8 6'-9:17'-8 6-9:16'-9 6-9:15'-9 6'-9:14'-10 6'-9:13'-10 6'-9:12-10 6-9:11°-11 6'-9:10'-7
WINGWALL, B.F.V. () 6c4| | 18711 28 |eca| | 1711 27 leca| 2 16°~11 51 |5c4| 2 1511 33 |5ca| 2 1411 31 |5ca| 2 1311 29 |6ca| 2 12/-11 39 |6ca| 2 T 36 [5c4| 2 10"-11 23
WINGWALL, B.F.V. (A) 6ca| 2 18711 57 |6ca| 2 1711 54 |eca| 2 16°~11 51 |scal 2 15°-11 33 [5c4] 2 1411 31 |5cal 2 1311 29 |eca| 2 12/-11 39 |6ca| 2 -1 36 |sca| 2 10"-11 23
WINGWALL, B.F.V. 6c5| 50 9-0 676 [6c5| 46 9'-0 622 [6c5| 42 9-0 568 [5c5| 36 9'-0 338 [5c5| 34 9'-0 319 [5¢5] 30 9'-0 282 |e5 | — — —les | — — —Jes | — — —
APRON, LONGIT., BOTT. 4d| 9 41'-2 | 260 |4ql 9 38/~ 229 [4d1 9 35-0 | 210 |4dI 9 31-10 | 191 44l E 28'-9 173 4al 9 25'-8 154 |4l 9 22'-6 135 [4al 9 19'-5 17 4di 9 16'-4 98
APRON, LONGIT., TOP 6fl| Il 417-2 73 lefi| n 38/~ 629 [6F1| 11 35-0 | 578 |6FI| I 31-10 | 526 |6F1| 11 28-9 | 475 [6f1| 1 25-8 | 424 [6f1| 11 22'-6 | 372 |6F1| 1 19-5 | 321 |efi| 1 16'-4 | 270
PARAPET, VERTICAL a4 | 21 6'-7 a2 |4l | 21 6'-7 92 |4l | 21 6'-7 92 |ail | 2l 67 92 |ait | 2l 6'-7 92 |ail | 21 6'-7 92 |4l | 21 6'-7 92 |4il | 21 6'-7 92 |4il | 2l 6'-7 92
PARAPET, HORIZ. 1 4 121 99 751 4 12-1 99 751 4 1’-9 96 |751] 4 -9 9 | 751 4 1’-9 9 | 751 4 -7 95 |751] 4 -7 95 |751] 4 -7 95 751 4 -1 95
APRON, TRANS., TOP emi | 51 12-2 | 932 |emi| 47 12-2 | 859 |emI| 42 1-10 | 746 [emi| 38 H-10 | 675 |6mi| 34 1’-10 | 604 [em1| 30 -8 | 526 [eml| 26 1'-8 | 456 [eml| 22 -8 | 386 |eml| 18 11'-8 315
APRON, TRANS., TOP 6m2| 3VAR | 3-2:8'-9 | 27 |em2| 3 VAR | 2/-9:8-4 | 25 [em2| 4 VAR | 2'-2:10-7 | 38 |em2| 3 VAR | 4-7:10'-2 | 33 |em2| 3 VAR | 4-2:9'-10 | 32 |em2| 3 VAR | 3-9:9-4 | 29 [em2| 3VAR | 3'-4:8'-11 | 28 |6m2| 3 VAR | 2-11:8'-6 | 26 |6m2| 3 VAR | 2/-6:8'-2 | 24
APRON, TRANS., BOTT. 5m3| 73 8'-4 634 [6m3| 34 9'-2 468 [6m3| 31 g-10 | 411l |em3| 28 8-10 | 371 [sm3| 25 8'-0 209 [4m3| 22 7'-0 103 [4m3| 19 7-0 89 [4m3| 16 7-0 75 |am3| 13 7-0 6l
CURTAIN, HORIZ. 6pl| 6 12'-6 n3|epl| 6 12'-6 n3 |epl| 6 12-2 no |ept| s 12-2 o |epl| e 12/-2 1o |epl| s 12/-0 90 |epl| 5 12/-0 90 |epl| 5 12/-0 90 |epl| 5 12/-0 90
WING SLOPE, BOTH F. esl| 4 36-9 | 221 |esl| 4 33-5 |201 |6sl| 4 30-2 |18l |esl| 4 2611 162 |esl| 4 23'-8 142 |esl| 4 20'-5 123 |esl| 4 17'-2 103 |esl| 4 1311 84 |esl| 4 10°-7 64
WING SLOPE, BOTH F. (0) 6s2| 2 7-10 24 |es2| 2 7-10 24 les2| 2 =11 24 les2| 2 -1 24 |les2| 2 711 24 |es2| 2 7-10 24 |es2| 2 7-10 24 les2| 2 7-10 24 les2| 2 7-10 24
WING SLOPE, BOTH F. (A) 6s3| 2 8- 24 les3| 2 8- 24 les3| 2 8- 24 les3| 2 8- 24 |es3| 2 8- 24 |es3| 2 8'-0 24 |es3| 2 8'-0 24 les3| 2 8'-0 24 les3| 2 8'-0 24
WING SLOPE, F.F. 6s4| 2 -3 34 |es4| 2 -3 34 les4| 2 -3 34 lesa| 2 -3 34 |esa| 2 -3 34 |es4| 2 -3 34 |es4a| 2 -3 34 les4| 2 -3 34 lesa| 2 1°-3 34
WING SLOPE, F.F. 6s5| 2 34'-5 103 [ess| 2 31-2 94 |ess| 2 27'-11 84 |6s5| 2 24'-8 74 |ess| 2 21-5 64 |6s5] 2 18'-1 54 |6s5| 2 14-10 | 45 |es5| 2 -7 35 |6s5| 2 8'-4 25
CURTAIN, VERT. 5t 11 711 9l [st1] 1 7'-8 88 [5t1] 1 7'-5 85 |5t1] 1 7-2 82 [5t1] 1 6'-11 79 [5t1] 1 6'-8 76 |5t 1 6'-5 74 |5t 1 6'-5 14 |5t1] 1 6'-5 74
CURTAIN, VERT., ENDS 5t2] 4 711 33 |5t2] 4 7-8 32 [5t2] 4 7-5 31 |st2| 4 7-2 30 [5t2| 4 611 29 |st2| 4 6'-8 28 |5t2] 4 6'-5 27 |st2] 4 6'-5 27 |5t2] 4 6'-5 27
BRACKET, VERT. 5ul 4 6'-8 28 |5ul 4 6'-5 27 |5ul 4 6'-2 26 |5ul 4 6'-0 25 |5ul 4 5/-9 24 |5ul 4 5'-6 23 |5ul 4 5/-4 22 |5ul 4 5/-4 22 |5ul 4 5/-4 22
REINF. STEEL 8162 LBS. 6881 LBS. 6098 LBS. 4902 LBS. 4123 LBS. 3380 LBS. 2887 LBS. 2466 LBS. 1894 LBS.
o ESTIMATED PARAPET & | 1.6 PARAPET A | 1.6 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET & | 1.4
ol QUANTITIES 48.1 43.0 34.6 30.7 26.8 22.1 18.7 15.8 13.0
SONE HEADWALL CONCRETE WINGWALLS | 22.5 WINGWALLS | 19.3 WINGWALLS | 13.6 WINGWALLS | 11.4 WINGWALLS | 9.3 WINGWALLS | 6.7 WINGWALLS | 5.l WINGWALLS | 3.8 WINGWALLS | 2.6
CU.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD.
gl APRON 24.0 APRON 22.1 APRON 19.6 APRON 17.9 APRON 16.1 APRON 14.0 APRON 12.2 APRON 10.6 APRON 9.0
S 2 A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
& (0)- INDICATES BAR LOCATED AT OBTUSE CORNER.
SEI NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH I5-1-12 FOR ACUTE AND
- . OBTUSE CORNER LOCATIONS.
- AN ALLOWANCE OF 2'-0 FOR LAP HEADWALL NOTES:
M n
L= BENT BAR DETAILS
= = THIS HEADWALL IS BASED ON A 3:1 SLOPE NORMAL TO CENTERLINE OF ROADWAY.
w . 4
E‘T\' % e k> f\+ THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
b © = Q 9] "
o mi[ D=33 ) 0. % T~ o 1' < ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
= S I=1 2 o DRESSED AND BEVELED STRIP.
oz c BAR PIN DIAMETER
o 4'-0 (D=6
S L—»l i1 : 5 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
S 5fa 3 04, o5 |&14 -0 BAR SIZE IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
=3 1 &% an M 4 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-0 IN EITHER DIRECTION /‘ ) o
WA - 5 33 AS OUTLINED IN THE STANDARD SPECIFICATIONS. . ‘ IOWADOT Highway Division
O &
Z el I_ Ll
g 556 56, _ o~ 6 4% CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" g
g < e ® UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
o3 J = = VERTICAL BARS SHALL BE 3 INCHES. w &
2w Ty e = " PARALLEL WING HEADWALLS
gg T —T CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. & z § 2
v - ~[2 @©
- 2 ol HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2/-O BEYOND MEN IRVIES APRIL, 2012
25 (7= BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “4dl” w o
@g 6s2, 653 5t1, 5t2 AND "6FI" ESTIMATED TO PROJECT INTO END SECTION = % QUANT | TY TABULAT | ON
=2 . OF BARREL A MINIMUM OF 2-O BEYOND BACK OF PARAPET. A 2 /_ Cc_
Z; NOTE: g"'; nggf/{&EiEéRE ouT TO ouT THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY < & 10 OO SPAN PWH I5-6-12
a2 SEE TABLE AT RIGHT FOR PIN DIAMETER "D OF c BARS TO MEET THESE REQUIREMENTS. 15 SKEW
& %'
o
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O
BILL OF REINFORCING FOR ONE HEADWALL I5%¥ SKEW CULVERT SPAN x CULVERT HEIGHT
LOCATION SHAPE 8 x 10’ 8 x 9" 8" x 8’ 8 x T 8" x 6’ 8 x 5 8 x 4
BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | WT.|BAR| NoO. LENGTH | WT.|BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fal 2 2'-10 6 |sfal 2 2'-10 6 |5fal 2 2-10 6 |sfal 2 2'-10 6 |5fa| 2 2'-10 6 |5fa| 2 2'-10 6 |5fa] 2 2'-10 6
WINGWALL, F.F.H. 5bl 2 35-0 73 |sbl 2 31°-11 67 |5bl 2 28'-10 60 |5bI 2 25'-8 54 |sbl 2 22'-1 47 |sbI 2 19'-6 41 |sbl 2 16°-5 34
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 18 VAR 405 |5b2| 16 VAR 334 |5b2| 14 VAR 270 |5b2| 12 VAR 212 |5b2| 10 VAR 160 [5b2| 8 VAR 115 |5b2| 6 VAR 77
9'-2:34'-0 9'-2:30"-11 9'-2:27"-9 9'-2:24'-8 9-2:21'-7 9'-2:18'-5 9'-2:15/-4
WINGWALL, B.F.H. 163 2 35'-1 47 |4b3 2 32'-0 43 |4b3 2 28'-11 39 |4b3 2 25'-9 34 |4b3 2 22'-8 30 |4b3 2 19'-7 26 |4b3 2 16'-6 22
WINGWALL, B.F.H 16 VAR 2 EACH 248 14 VAR 2 EACH 203 12 VAR 2 EACH 161 10 VAR 2 EACH 124 8 VAR 2 EACH 9l 6 VAR 2 EACH 62 4 VAR 2 EACH 37
Ten b4 12/-4:34'-| b4 12'-4:31"-0 b4 12°-4:27"-11 b4 12'-4:24'-9 b4 12"-4:21"-8 b4 12'-4:18"-6 b4 12-4:15"-5
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5cl 128 VAR 1012 |5¢! | 76 VAR 552 |5c1 |52 VAR 355 |5cl | 46 VAR 290 |4cl | 40 VAR 148 |4c! | 34 VAR 115 |4cl | 26 VAR 77
2'-6:12-8 2'-6:11'-5 2'-6:10"-7 2'-6:9'-7 2'-6:8'-7 2'-6:7'-8 2'-6:6'-4
WINGWALL, F.F.V. (0) s5c2| 2 12/-9 27 [5c2| 2 1'-9 25 |5c2| 2 10'-9 22 |s5c2| 2 9'-9 20 |4c2| 2 8'-9 12 ac2| 2 7-9 10 |4c2| 2 6'-9 9
WINGWALL, F.F.V. (A) 5c2| 2 12-9 27 |sc2| 2 -9 25 |5c2| 2 10'-9 22 |sc2| 2 9'-9 20 |4c2| 2 8'-9 12 l4c2| 2 -9 10 |4c2| 2 6'-9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3|64 VAR 1065|5¢3 |58 VAR 640 |5¢3|52 VAR 549 |5¢3 (46 VAR 462 |6c3[40 VAR 548 |5¢3(34 VAR 307 |5¢3|26 VAR 217
6'-1:16/ 6/~ 1215~ 6'-1:14'-2 6'-1:13'-2 6'-1:12'-2 6'-1:11"-3 6/-1:9'-11
WINGWALL, B.F.V. (0) 6c4| 2 16°-3 49 [5c4| 2 15-3 32 |5c4| 2 14'-3 30 |5c4| 2 13'-3 28 |6c4| 2 12'-3 37 |5c4| 2 -3 23 |5c4| 2 10°-3 21
WINGWALL, B.F.V. (A) 6c4| 2 16°-3 49 [5c4| 2 15-3 32 |5c4| 2 143 30 |5c4| 2 13'-3 28 |6ca| 2 12'-3 37 |5c4| 2 -3 23 |s5c4| 2 10°-3 21
WINGWALL, B.F.V. 6c5| 42 8'-6 536 [5¢5| 36 8'-6 319 |sc5| 34 8'-6 301 |5¢5| 30 8'-6 266 | c5 — — — |es - - — |es - - -
APRON, LONGIT., BOTT. 4d1 7 35'-0 164 |4d1 7 31-10 149 |4d1 7 28'-9 134 |4dI 7 25'-8 120 |4dI 7 22/-6 105 |4dl 7 19'-5 9l [4di 7 16'-4 76
APRON, LONGIT., TOP Sl 9 35-0 473 |6f1 9 31I-10 | 430 |6fI 9 28'-9 389 |6FI 9 25'-8 347 |6FI 9 22'-6 304 |6F1 9 19-5 262 |6f1 9 16"-4 221
PARAPET, VERTICAL 47 17 6'-7 75 | 4il 17 6'-7 75 | 4il 17 6'-7 75 | 4il 17 6'-7 75 | 4il 17 6'-7 75 | 4il 17 6'-7 75 | 4il 17 6'-7 75
PARAPET, HORIZ. 7jl 4 9'-8 79 |71 4 9'-8 79 | 7J1 4 9'-8 79 |75 4 9-6 78 | 7)1 4 9'-6 78 | 7)1 4 9'-6 78 | 7)1 4 9'-6 78
APRON, TRANS., TOP eml| 32 9'-10 473 |6ml | 29 9'-10 428 |eml | 26 9'-10 384 |eml | 23 9'-8 334 |6éml| 20 9'-8 290 |emI| 17 9'-8 247 |6ml 14 9'-8 203
APRON, TRANS., TOP 6m2| 2 VAR | 4'-0:7'-9 | 18 |6m2| 2 VAR | 3-7:7-4 | 16 |6m2| 2 VAR | 3-2:6'-11 | 15 |6m2| 2 VAR | 2'-9:6'-5 | 14 |6m2| 2 VAR | 2-4:6’-1 | 13 |em2| | 5-8 9 [em2| | 5-3 8
APRON, TRANS., BOTT. 5m3| 6l 6'-11 440 |6m3| 28 7-9 326 |6m3| 25 7-9 291 |sm3| 22 6'-9 155 [4m3| 19 511 75 |4m3| 16 5= 63 |4am3| 13 511 5]
CURTAIN, HORIZ. 6pl| 6 101 al |epl| 6 101 al |epl| 6 10-1 9l |epl| 5 9'-11 74 |6pl| 5 9'-11 74 |epl| 5 9'-11 74 |epl| 5 9-11 74
WING SLOPE, BOTH F. 6sl| 4 30'-2 181 |esl| 4 26'-11 162 | 6sl| 4 23'-8 142 | esl| 4 20'-5 123 |6sl| 4 17/-2 103 |esi| 4 13-11 84 |esl| 4 10/-7 64
WING SLOPE, BOTH F. (0) 6s2| 2 711 24 |6s2| 2 =11 24 |es2| 2 -1 24 |6s2| 2 -1 24 |es2| 2 7-10 24 |6s2| 2 7-10 24 |6s2| 2 7-10 24
WING SLOPE, BOTH F. (A) 6s3| 2 8- 24 |es3| 2 8- 24 |es3| 2 8- 24 |6s3| 2 8'-| 24 |6s3| 2 8'-0 24 |6s3| 2 8'-0 24 |6s3| 2 8'-0 24
WING SLOPE, F. F. 6s4| 2 -3 34 6s4| 2 -3 34 les4| 2 -3 34 |es4| 2 -3 34 [e6s4| 2 -3 34 |6s4| 2 -3 34 |es4| 2 -3 34
WING SLOPE, F. F. 6s5] 2 27-11 84 [6s5| 2 24'-8 74 less| 2 21'-5 64 |6ss| 2 18"-1 54 [6s5| 2 14’10 45 [6s5| 2 -7 35 |6s5| 2 8'-4 25
CURTAIN, VERT. 5t 9 7'-5 70 |5t 9 7-2 67 |5t 9 6/-11 65 |5t 9 6'-8 63 |5t 9 6'-5 60 |5t1 9 6'-5 60 |5t1 9 6'-5 60
CURTAIN, VERT., ENDS 52| 4 7-5 31 |st2] 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'-2 26 |5ul 4 511 25 |5ul 4 5'-8 24 |5ul 4 5'-6 23 |5ul 4 5'-3 22 |5ul 4 5'-3 22 |5ul 4 5'-3 22
REINF. STEEL 5831 LBS. 4312 LBS. 3709 LBS. 3114 LBS. 2481 LBS. 1947 LBS. 1596 LBS.
o} ESTIMATED PARAPET A | 1.3 PARAPET A | 1.3 PARAPET A | 1.3 PARAPET A | 1.2 PARAPET A | 1.2 PARAPET a | 1.2 PARAPET A | 1.2
o] QUANTITIES 29.6 26.0 22.6 18.4 15.5 13.0 10.6
Sl ONE HEADWALL CONCRETE WINGWALLS | 13.6 WINGWALLS | 11.4 WINGWALLS | 9.3 WINGWALLS | 6.7 WINGWALLS | 5.1 WINGWALLS | 3.8 WINGWALLS | 2.6
CU.YD. cu.YD. CU.YD. cu.YD. CU.YD. CU.YD. CU.YD.
al APRON 14.7 APRON 13.3 APRON 12.0 APRON 10.5 APRON 9.2 APRON 8.0 APRON 6.8
?ﬁ A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
e (0)- INDICATES BAR LOCATED AT OBTUSE CORNER.
o L-JI NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE EEI;EJF;ETEO';:EETLg\giTllg-ngI2 FOR ACUTE AND
=Wl AN ALLOWANCE OF 2'-O FOR LAP. .
75 HEADWALL NOTES:
M
gé BENT BAR DETAILS THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
@ T Yz
L;('\, -4 H&( <\ THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
o — ﬁ—ﬂ - A —~
4 | @)
el 5 55T § g s "‘J/Q ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3
«? SEER -l &% T IS DRESSED AND BEVELED STRIP.
e ad = = c BAR PIN DIAMETER
wa 3'-6 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
=3 5fa BAR SIZE D IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
Sz c3, c4, c5 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3’-0 IN EITHER DIRECTION
<8 4 3 AS OUTLINED IN THE STANDARD SPECIFICATIONS. /J‘IOWADOT Hiahway Division
e —r 33 © ‘ gy
Za 2l CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" g
g~ - = UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF =
8?’; - i T VERTICAL BARS SHALL BE 3 INCHES. . g STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
[T = - =
zZ3 c{f v CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. gs § § PARALLEL WING HEADWALLS
I =Z < N|(= et
o = - , ' =3
A |51 I’-0 HORIZONTAL TAILS OF BARS "b” & "s" ESTIMATED TO EXTEND 2'-0 BEYOND 5 2 2 APRIL. 2012
o ¥ L-(7-2) g 512 5ul BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4dl" > A2 !
S8 AND “6F!" ESTIMATED TO PROJECT INTO END SECTION & o
Y3 6s2, 653 >t 512 OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET. = = QUANTITY TABULATION
S %| NOTE: ALL DIMENSIONS ARE OUT TO OUT THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY w x 8'-0 SPAN PWH I15-7-12
o= D = PIN DIAMETER TO MEET THESE REQUIREMENTS. < o o
a2 SEE TABLE AT RIGHT FOR PIN DIAMETER "D" OF c BARS 5 SKEW
o2
o
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REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 15-8-12 - THIS SHEET ISSUED 04-12.

o
BILL OF REINFORCING FOR ONE HEADWALL 15~ SKEW CULVERT SPAN x CULVERT HEIGHT
6’ x 8’ 6'x T 6’ X 6 6’'x 5 6’ x 4’ 6’ x 3
LOCATION SHAPE
BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.[BAR| NO. LENGTH | wrt.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.
FENCE ANCHOR (GALV.) 5fal 2 210 6 |5fa| 2 2'-10 6 |5fal 2 2210 6 |5fal 2 2'-10 6 |5fa| 2 2-10 6 |5fa| 2 210 6
WINGWALL, F.F.H. 5b1 2 28'-10 | 60 |5bI 2 25'-8 54 |5b1 2 221-7 47 [sb1| 2 19-6 41 |sbi 2 16’-5 34 |5bl 2 13'-3 28
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 562 14 VAR 270 |5b2] 12 VAR 212 |5b2] 10 VAR 160 |5b2| 8 VAR 115 |s5b2| 6 VAR 77 |5b2| 4 VAR 45
9-2:27'-9 9'-2:24'-8 9-2:21'-7 9/-2:18'-5 9'-2:15'-4 9'-2:12"-3
WINGWALL, B.F.H. b3 2 28'-11 39 |4b3| 2 25'-9 34 4p3] 2 22'-8 30 |4b3| 2 19/-7 26 [4p3] 2 16-6 22 |ab3| 2 13-4 18
WINGWALL, B.F.H i2var | 2 EACH g lovar | 2 EACH 1o, gvaR | 2 EACH g svar | EACH g, avar | ZEACH 4 2 12/-4 13
TR b4 12/-4:27"- 11 b4 12'-4:24'-9 b4 12/-4:21"-8 b4 12'-4:18'-6 b4 12'-4:15'-5 b4
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5c| | 68 VAR 461 |5¢c1| 46 VAR 290 |4cl | 40 VAR 148 |4c1 |34 VAR 115 |4ci | 26 VAR 77 |4c1| 20 VAR 53
2'-6:10'-6 2'-6:9'-7 2'-6:8'-7 2'-6:7'-8 2'-6:6'-4 2/-6:5'-5
WINGWALL, F.F.V. (0) 5c2| 2 10-9 22 |sc2| 2 9'-9 20 |4c2| 2 8'-9 12 lace| 2 7-9 10 |ac2| 2 6'-9 9 lac2| 2 5-9
WINGWALL, F.F.V. (A) 5¢2 2 10'-9 22 |5¢c2 2 9'-9 20 |4c2 2 8'-9 12 |4c2 2 -9 10 |4c2 2 6'-9 9 |4c2 2 5'-9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 5¢3| 52 VAR 549 |5¢3| 46 VAR 462 [6c3| 40 VAR 548 [5¢3| 34 VAR 307 |4c3| 26 VAR 139 | 4¢3 20 VAR 101
6'-1:14'-2 6'-1:13'-2 6'-1:12'-2 6/-1:11"-3 6'-1:9'-11 6'-1:9'-0
WINGWALL, B.F.V. (0) 5c4| 2 14/-3 30 [5c4| 2 13-3 28 |6ca| 2 12-3 37 [5c4| 2 -3 23 |4c4| 2 10°-3 14 |4c4| 2 9'-3 12
WINGWALL, B.F.V. (A) 5¢4| 2 14'-3 30 [5¢c4| 2 13-3 28 |6cd| 2 12-3 37 |5c4| 2 -3 23 |4ca| 2 10"-3 14 4cal 2 9'-3 12
WINGWALL, B.F.V. 5c5| 34 8'-6 301 |5c5] 30 8'-6 266 [c5| — - — |es| — - —les| -= - — || - - -
APRON, LONGIT., BOTT. 4d| 6 28'-9 115 |4d1 6 25/-8 103 [4d1 6 22'-6 90 |4dI 6 19/-5 78 |44l 6 167-4 65 [4dl 6 13'-3 53
APRON, LONGIT., TOP 6FI 7 28'-9 | 302 [6FI 7 25'-8 | 270 [6FI 7 22'-6 | 237 |6t 7 19'-5 | 204 |6FI 7 167-4 172 |etl 7 13-3 139
PARAPET, VERTICAL 4i| 13 6'-7 57 | 471 13 6'-7 57 | 4il 13 6'-7 57 | 4il 13 67 57 | 4il 13 67 57 | 4il 13 67 57
PARAPET, HORIZ. 1 4 -7 62 |7j1| 4 7-5 el |7j1] 4 7-5 6l |751] 4 7-5 6l |751] 4 7-5 6l |7j1] 4 7-5 6l
APRON, TRANS., TOP eml | 26 7-10 | 306 |emi| 23 7'-8 265 [eml| 20 7'-8 230 [em1| 17 7'-8 196 [6ml | 14 7-8 16l [emi| 1 7'-8 127
APRON, TRANS., TOP 6m2| 2 VAR | 2-2:5-11 | 12 [em2| | 5-5 8 lem2| | 5/~ 8 lem2| | 4-8 7 lem2| 4-3 6 |em2| | 3-10 6
APRON, TRANS., BOTT. em3| 25 5-8 213 |5sm3| 22 4-8 107 [4m3| 19 3'-10 49 |4m3| 16 3-10 41 [4m3| 13 3-10 33 |4m3| 10 3-10 26
CURTAIN, HORIZ. 6pl| 6 8- 73 |epl| 5 -1 59 [epl| 5 -1 59 [epl] 5 711 59 |epl] 5 711 59 |epl] 5 710 59
WING SLOPE, BOTH F. 6sl| 4 23'-8 142 | 6si| 4 20'-5 123 |6si| 4 17-2 103 |6sl| 4 13-11 84 |6sl| 4 10-7 64 |6sl| 4 -4 44
WING SLOPE, BOTH F. (0) 6s2| 2 711 24 les2| 2 711 24 les2| 2 7-10 24 les2| 2 7'-10 24 les2| 2 7-10 24 les2| 2 7-10 24
WING SLOPE, BOTH F. (A) 6s3| 2 8- 24 |es3| 2 8- 24 les3| 2 8'-0 24 les3| 2 8'-0 24 |es3| 2 8'-0 24 |es3| 2 8'-0 24
WING SLOPE, F. F. 6s4| 2 -3 34 |es4| 2 -3 34 |es4| 2 -3 34 |esa| 2 -3 34 |esa| 2 -3 34 |esa| 2 -3 34
WING SLOPE, F.F. 6s5| 2 21'-5 64 |6s5| 2 18-1 54 |es5| 2 14'-10 45 les5| 2 -7 35 |6s5| 2 8'-4 25 |6s5| 2 50 15
CURTAIN, VERT. 5t 7 6-11 50 [st1] 7 6'-8 a9 [s+1] 7 6'-5 47 |st1] 7 6'-5 47 |st1| 7 6'-5 47 |st1| 7 6'-5 47
CURTAIN, VERT., ENDS 5t2] 4 611 29 |5t2| 4 6'-8 28 |5t2] 4 6'-5 27 |st2] 4 6'-5 27 |st2| 4 6'-5 27 |st2| 4 6'-5 27
BRACKET, VERT. 5ul| 4 5-8 24 |5ul| 4 5-6 23 [5u1] 4 5-3 22 [5ul] 4 5-3 22 |5ul| 4 5-3 22 |5ul| 4 5-3 22
REINF. STEEL 3482 LBS. 2833 LBS. 2245 LBS. 1738 LBS. 1319 LBS. 1072 LBS.
ESTIMATED PARAPET A | LI PARAPET A | Il PARAPET A | Il PARAPET A | LI PARAPET A | LI PARAPET A | LI
QUANTITIES 20.3 16.4 13.7 1.5 9.3 7.3
ONE HEADWALL CONCRETE WINGWALLS | 9.3 WINGWALLS | 6.7 WINGWALLS | 5.1 WINGWALLS | 3.8 WINGWALLS | 2.6 WINGWALLS | 1.6
Cu.YD. CU.YD. CU.YD. Cu.YD. CU.YD. CU.YD.
APRON 9.9 APRON 8.6 APRON 7.5 APRON 6.6 APRON 5.6 APRON 4.6
A INCLUDES TOP OF WINGWALL QUANTITIES. (A) - INDICATES BAR LOCATED AT ACUTE CORNER.
(0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40'-0 LONG INCLUDE REFER TO SHEET PWH I5-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2-O FOR LAP. OBTUSE CORNER LOCATIONS.
HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
-4 f’, g THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
I —~ N
51 /} "‘J/e ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
w0 D=33 () | Z Q DRESSED AND BEVELED STRIP.
)4
I
-5 (") D=6 SN ¢ BAR PIN DIAMETER ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
o 2,_”| GAR SIZE ) IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
a 3, cd. c5 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
T 4i| 3 AS OUTLINED IN THE STANDARD SPECIFICATIONS. /‘JIOWADOT Hiahwav Division
33 " [ ‘ J Y
550 5 7 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2 g
- —~ 2 UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF =
J E VERTICAL BARS SHALL BE 3 INCHES. . g STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
w
e CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. S § ] PARALLEL WING HEADWALLS
K Nz I~
LeT-1) HORIZONTAL TAILS OF BARS “b" & "s" ESTIMATED TO EXTEND 2/-O BEYOND éi—i e APRIL. 2012
(- -0 B @ . ,
6s2 6s3 BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “4dI > W |z
) AND “6f1" ESTIMATED TO PROJECT INTO END SECTION & o
5t1, 512 OF BARREL A MINIMUM OF 2-O BEYOND BACK OF PARAPET. = E QUANT|6TYO TéAlaBkJIL_AT |ON
NOTE: ALL DIMENSIONS ARE OUT TO OUT THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY w @ - Y o
D = PIN DIAMETER TO MEET THESE REQUIREMENTS. 3 % fe) PWH |5 8 |2
SEE_TABLE AT RIGHT FOR PIN DIAMETER D" OF ¢ BARS 15 SKEW
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BILL OF REINFORCING FOR ONE HEADWALL
I5° SKEW CULVERT SPAN x CULVERT HEIGHT
5 x 6’ 5 x 5 5" x 4’ 5 x 3 H
LOCATION SHAPE HEADWALL NOTES
BAR| NO. | LENGTH | wT.[BaR| No. | LENeTH | wr.|BAR|] No. LENGTH | wT.[BAR] NoO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fa] 2 2'-10 6 |5fa] 2 2'-10 6 |5fa| 2 2'-10 6 |5Ffa| 2 2'-10 6 THIS HEADWALL IS BASED ON A 3:1 SLOPE NORMAL TO CENTERLINE OF ROADWAY.
WINGWALL, F.F.H. 561 2 227 | 47 [5BI] 2 19-6 | 41 [5b1] 2 16-5 | 34 [5b1] 2 13'-3 28
Ao S ach Ao Ao THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
WINGWALL, F.F.H. 2 2 2 2
INGWALL, F.F.H 52| 10 VAR | * | 160 [S02| BVAR | T - | s [Sb2| evar | T 7T [Sb2) avar | 7T 45 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
WINGWALL, B.F.H. SIE 22-8 | 30 |ap3| 2 19-7 | 26 [ab3] 2 l6-6 | 22 |ap3| 2 13-4 | 18 DRESSED AND BEVELED STRIP.
2 EACH 2 EACH 2 EACH ) ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
WINGWALL, B.F.H. bA BVAR | g | A BVAR L miges | 2P VAR s | T2 12'-4 16 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
: : : BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
2 EACH 2 EACH 2 EACH 2 EACH AS OUTLINED IN THE STANDARD SPECIFICATIONS.
WINGWALL, F.F.V. 4ct| 40 VAR | 148 |act| 34 VAR | TS fdct 26 VAR | | TT | 4el |20 VAR | ) T | 83
: : : : CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2"
WINGWALL, F.F.V. (0) 42| 2 8-9 12 |ac2| 2 7'-9 0 [4c2| 2 6-9 9 |ac2| 2 5-9 8 UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF
WINGWALL, F.F.V. (A) 4c2 2 8'-9 12 |4c2 2 7'-9 10 |4c2 2 6'-9 9 |4c2 2 5/-9 8 VERTICAL BARS SHALL BE 3 INCHES.
2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 603|140 VAR| i 7| 548 (5c3|34 VAR| o -7 1307 |4c3(26 VAR| | 139 [4c3(20 VAR| T ol CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
- - - - HORIZONTAL TAILS OF BARS "b” & "s" ESTIMATED TO EXTEND 2-O BEYOND
WINGWALL, B.F.V. (0) 6cd| 2 12/-3 37 [5ca| 2 -3 23 |aca| 2 10'-3 14 |aca] 2 9-3 12 BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “adi®
WINGWALL, B.F.V. (A) 6cd| 2 12/-3 37 [5c4] 2 -3 23 [aca| 2 10'-3 14 aca] 2 9'-3 12 AND “6F1" ESTIMATED TO PROJECT INTO END SECTION
— — — — — — — — — — — — OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET.
WINGWALL, B.F.V. cs cs cs cs THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
APRON, LONGIT., BOTT. 4di| 5 226 | 75 |4dl| 5 19-5 | 65 |4dl | 5 l6-4 | 55 [4dl | 5 13'-3 44 TO MEET THESE REQUIREMENTS.
APRON, LONGIT., TOP 6fl| 6 22-6 | 203 [6F1] & 195 | 175 [6fI| 6 16-4 | 147 [6f1] 6 13-3 | 119
PARAPET, VERTICAL an | 6-7 48 |an [ 1 6'-7 a8 [an | 1 6'-7 48 an | 1 6-1 48
PARAPET, HORIZ. il 4 6-5 s2 |71 a4 6'-5 52 |71 4 6'-5 s2 |71 4 6-5 52
APRON, TRANS., TOP emi| 20 6-8 | 200 [eml| 17 6'-8 170 [emi| 14 6'-8 140 lemt| 11 6'-8 1o
APRON, TRANS., TOP em2| | 47 7 lem2| 4-2 6 [emz2| | 39 6 |emz2| | 3-4 5
APRON, TRANS., BOTT. 4m3| 19 2'-9 35 |am3| 16 2'-9 29 [am3| 13 2'-9 24 [am3| 10 2'-9 8
CURTAIN, HORIZ. 6pl| 5 6-10 | 5 |epl| 5 6-10 | 5l |epl| 5 6-10 |5l |epl| 5 6-10 | 5l
WING SLOPE, BOTH F. 6sl| 4 17-2 | 103 |esl| 4 1311 84 |6sl| 4 10-7 | 64 |esl| 4 7-4 44
WING SLOPE, BOTH F. (0) 6s2| 2 7-10 | 24 |6s2]| 2 7-10 | 24 |es2| 2 7-10 | 24 [es2| 2 7-10 | 24
WING SLOPE, BOTH F. (A) 6s3| 2 8'-0 24 les3| 2 8'-0 24 |es3| 2 8'-0 24 |es3| 2 8'-0 24
WING SLOPE, F.F. 6s4| 2 -3 34 |es4| 2 -3 34 |es4| 2 -3 34 |esa| 2 -3 34
WING SLOPE, F. F. 6s5| 2 14-10 | 45 |es5| 2 -7 35 [6s5]| 2 8'-4 25 |6s5| 2 5 s
CURTAIN, VERT. 5t 6 65 20 [st1] & 65 40 |st1] e 65 40 |st1] e 6'-5 40
CURTAIN, VERT., ENDS st2| 4 6-5 27 |st2| 4 6'-5 27 |st2| 4 6'-5 27 |st2| 4 65 27
BRACKET, VERT. Sul| 4 5-3 22 |5ul| 4 5-3 22 [5ul| 4 5-3 22 [sul| 4 5-3 22
REINF. STEEL 2118 LBS. 1624 LBS. 122! LBS. 984 LBS.
ESTIMATED PARAPET A | 1.0 PARAPET A | 1.0 PARAPET A | 1.0 PARAPET A | 1.0
QUANTITIES 12.8 10.6 8.6 6.7
ONE HEADWALL CONCRETE WINGWALLS | 5.1 WINGWALLS | 3.8 WINGWALLS | 2.6 WINGWALLS | 1.6
CU.YD. CU.YD. CU.YD. CU.YD.
APRON | 6.7 APRON | 5.8 APRON | 5.0 APRON | 4.l
A INCLUDES TOP OF WINGWALL QUANTITIES.
BENT BAR DETA I LS NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE
AN ALLOWANCE OF 2’-0 FOR LAP.
8) .
1-4 <> 3 P (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
) > zAs - . = ¥, (0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
s 537 ) 2l S ~(b=4} s REFER TO SHEET PWH I5-1-12 FOR ACUTE AND
D &, %5 I R ~ OBTUSE CORNER LOCATIONS.

3-6 (D=6
2114 c BAR PIN DIAMETER
>fa c3, c4,ch5 M ﬂ
41 BAR SIZE D ‘JIOWADOT Highway Division
o
5-5% 56, 33 u
e < 2 j‘l' 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
J r w ]
¥ Ty e Ro=4t = : ol " PARALLEL WING HEADWALLS
7 o gz | R
- S Il | 541 1’-0 é % . 'f APRIL, 2012
L-(7"-1) 6s4 I 5t2 5ul E ¥ 2
652, 653 5+, 52 - 2| QUANTITY TABULATION
(%} -— -—
NOTE: ALL DIMENSIONS ARE OUT TO OUT e £ 5-0 SPAN PWH 15-9-12
D = PIN DIAMETER 3 ES o)
SEE_TABLE AT RIGHT FOR PIN DIAMETER ‘D’ OF c BARS 15 SKEW

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH [5-9-12 - THIS SHEET ISSUED 04-12.

1/30/72017  9:58:00 AM bkloss
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REVISED 12-2016: REMOVED NOTE STATING LOCATION FOR HEADWALL NOTES.
ENGL | SHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 30-1-12 - THIS SHEET ISSUED 04-12.

-0 DIMENSION TABLE
T SxH|12x 127127 x 11712/ 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 1’| 10" x 10| 10" x 9’| 10" x 8| 10’x 7’| 10"x 6| 10’x 5| 10’ x 4’|SxH
nl 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
] L &l 12-0 11"-0 10’-0 9'-0 8’-0 -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
i % P | 42-81f | 39/-3} | 35-9% | 32'-4 |28-10% | 25'-4% | 21-11% | 18°-53 | 15-0% | 42-8JL | 39°-3% | 35-9% | 32'-4 | 28-10% | 25-4% | 21"-11}% | 18-53 | 15-0x | P
A § R | 44’-53 |40'-103 | 37-3} | 33-7% | 30-0% | 26'-5% | 22'-10 | 19-2 | 15"-73 | 44’-53 | 40’-103 | 37'-3% | 33'-7% | 30°-0% | 26'-5% | 22'-10 | 19'-2R | 15'-7} R
:‘ s 12'-0 12-0 12-0 12-0 127-0 | 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
- = 1'-2 -2 I'-2 -2 1-2 1-2 -2 1'-2 -2 -1 11 11 11 1-1 -1 11 1= 11 T
- g 1] 1’-0 1-0 10 10 10 9 9 39 9 1'-0 1-0 10 10 10 9 3 9 9 u
| ow 5'-0 4'-9 4'-6 4'-3 4'-0 3/-9 3'-6 3'-6 3'-6 5'-0 4'-9 4'-6 4'-3 4'-0 3/-9 3'-6 3'-6 3'-6 W
- gl M 16/-0 15'-0 13'-0 12-0 1"-0 9'-0 8'-0 6'-0 5'-0 16'-0 15-0 13'-0 12'-0 1"-0 9'-0 8'-0 - - M
z L § B 1-0 1-0 1-0 1’-0 1’-0 1'-0 1-0 1-0 1’-0 1-0 1’-0 1-0 1-0 1’-0 1-0 1’-0 1-0 1-0 B
i — ; c 6 6 9 9 1’-0 1'-0 1-0 1-0 1’-0 6 6 3 9 1’-0 1-0 1’-0 1-0 1-0 c
< .-i | D 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 1-0 1’-0 D
3| e 9 9 9 9 9 9 3 9 9 9 9 3 9 9 9 9 9 9 E
=
s ELEVATION SECTION DIMENSION TABLE
SxH| 8 x 107 8x 9| 8x 8| 8x 7| 8x 6’| 8x5 | 8x4]|6'x8 | 6xT7]|6x6'|6x5]|6x4]|6'x3|5x6|5x5|5x4]|5x3 - SxH
ol A 31-0 28°-0 | 25'-0 | 22-0 | 19-0 16-0 | 13-0 25'-0 | 22-0 19-0 16’-0 13-0 10°-0 19°-0 16°-0 13-0 10"-0 - A
&l w 10°-0 9'-0 8'-0 | 7-0 6'-0 5'-0 4'-0 8'-0 7-0 6'-0 5'-0 4'-0 3'-0 6'-0 5'-0 4'-0 3-0 - H
g p | 35-9% | 32'-4 | 28'-10%| 25'-4% | 2I'-11% | 18-53 | 15'-0% | 28/-10% | 25'-4% | 21'-11% | 18-53 | I5'-0% | 1I’-6§ | 2I’-11% | 18’-53 | 15'-0% | 11'-63 - P
§ R | 37-34 | 33-7% | 30-0% | 26'-5% | 22'-10| 19"-2f | 15-74 | 30'-0% | 26'-5% | 22'-10y| 19'-2% | 15/-75 | 12-0} | 22'-10| 19'-28 | 15-75 | 12’0} - R
4].s 8'-0 8'-0 8-0 | 8-0 8'-0 8’-0 8'-0 6'-0 6'-0 6'-0 6'-0 6'-0 6'-0 5/-0 5'-0 5'-0 5-0 - S
= I I I I I I I 1 I I I I I I I I I - T
A I”-0 PARAPET 2| v 10 10 10 9 3 9 3 10 9 9 9 3 3 3 9 3 3 - u
, T ow 4'-¢ 4'-3 4'-0 3'-9 3-6 3'-6 3'-6 4-0 3-9 3'-6 3'-6 3'-6 3'-6 3'-6 3'-6 3'-6 3'-6 - W
73 CLRTAIN WAL al M 13-0 12-0 1"-0 9'-0 - - - 1"-0 9'-0 - - - - - - - - - M
% B 1-0 1’-0 1’-0 I’-0 1'-0 1’-0 1’-0 1’-0 1-0 1’-0 1-0 1’-0 1'-0 1-0 1’-0 1-0 1’-0 - B
ol ¢ 6 1-0 1’-0 1-0 1’-0 1’-0 1’-0 1'-0 1-0 1-0 1-0 1-0 1-0 1-0 1’-0 1-0 1'-0 - c
2 D 6 1-0 1’-0 1’-0 1’-0 1-0 1'-0 1’-0 1’-0 1’-0 1-0 1’-0 1-0 1-0 1’-0 1-0 1’-0 - D
3| € 1’-0 1-0 I'-0 1’-0 1’-0 I’-0 1’-0 1-0 1’-0 I'-0 1’-0 1’-0 1-0 1’-0 1’-0 1’-0 1’-0 - E
NOTES:
I. SEE DRAWING RCB-GI-12 AND RCB-G2-12 FOR GENERAL NOTES,
OBTUSE CORNER SPECIFICATIONS, AND DESIGN STRESSES.
2. SEE DRAWING PWH 30-2-12 THRU 30-4-12 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.
@IOWADOT Highway Division
2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
ol " PARALLEL WING HEADWALLS
PLAN VIEW e X2
=2 e APRIL, 2012
ACUTE CORNER & 9
7 5 DIMENSION TABLE
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THIS SHEET ISSUED 04-12.

EE 2-2016: ADDED CURTAIN WALL CLASS 328 éi I%AVATION DETAIL.

| |
ENGLISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH

REV

—
j‘ -

PERMISSIBLE CONST. JT.
BEVELED 2 x 6 KEYWAY

5ul

2 CL. : .

5 Jl
(TYP.) T /

Jj1 (EQ. SPACING)

dile 6 P~ :
B I = B O\ v Y & =
— R v

W
T
6pl AT EQ. SPACES
F.F.H)

‘ i ! : Ak m r5+2 5ul
SECTION THRU PARAPET vl o
-3 I'-6

SECTION THRU CURTAIN WALL

4% 4 CHAMFER AT
fTOP OF PARAPET TOP OF WINGWALL [TOP OF PARAPET

< Al
1 e v v .
1
A & " f\ efs /> &
| N i = M N s
j \ _‘L_ ! v
TOP OF OPENING /7 \ X
PERMISSIBLE I \ ALTERNATE PERMISSIBLE
CONSTRUCTION JOINT ‘ TOP OF OPENING CONSTRUCTION JOINT "
Aot PERMISSIBLE

CONSTRUCTION JOINT

TOP OF WINGWALL DETAILS

4 x 4 CHAMFER AT
TOP OF WINGWALL

; — (TYP.)
PERMISSIBLE ° :
CONSTRUCTION JOINT ~ ! PERMISSIBLE
0 : 1 CONSTRUCTION JOINT
1 : o NI
| 6
F—@ CULVERT o
M| X
i 52
u S = CULVERT SPAN u 4
61, 652, OR 653 —I—|| : 651,652, 0R 653 —[j\_ 4d| BAR SPACING
% | SPAN SPACING NO. OF BARS CURTAIN -6
w ‘ : 5-0 | 2 SPA.AT I'-6 5 WALL BRACKET
654 OR 655 - | - 654 OR 655 o0 |3 Pa AT 12 A
W | 8-0 | 4 SPA. AT 1-6 7 CURTAIN WALL DETAIL - PLAN VIEW
3 : b 100 | 6 SPA. AT 1'-4 5 APRON IS NOT SHOWN
L | FoFH é* E_F.H_ 12'-0 | 8 SPA. AT 1'-3 " NOTES:
i Frv. 4 4o I. SEE DRAWING RCB-GI-12 AND RCB-G2-12 FOR GENERAL NOTES,
| B.EV. SPECIFICATIONS, AND DESIGN STRESSES.
! _ f 2.FOR DIMENSION TABLE SEE DRAWING PWH 30-I-I2.
1'-0, 6F1 BARS AT 1-0 SPACING 1'-0 ]
o o 4R 3 | — BEVELED EXISTING % s ‘J IOWADQOT Higtway pivision
y NigyIng T ml—L | eﬂw /—-uE KEYWAY GROUND %BACK OF &
- . A * b . L= . CURTAIN WALL § STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
- o - ) 4 w ]
- SR — et ) olk " PARALLEL WING HEADWALLS
6¥l t o | L~ 4d| it o2 § a
m3 4dl S|z 2
4dl -5 ‘ CLASS 20 EXCAV. NE NE
l«——FRONT FACE PAY LIMIT. 2 \, > APRIL, 2012
FRONT FACE—>1'-0 4d| BAR SPACING (SEE TABLE) 1'-0 OF WINGWALL CURT-IIF:A IN WALL Z it
OF WINGWALL > g
CLASS 20 EXCAVATION b s |CROSS SECTION DETAILS
TYPICAL CROSS SECTION - THRU HEADWALL S| N 30° SKEW PWH 30-2-12
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(DIMENSION WAS 1’-8 VERTICAL FROM TOP OF PARAPET TO 6s4 BAR.)

REVISED 07-2016 - CHANGED 10" VERTICAL DIMENSION FROM PERMISSIBLE WALL CONSTRUCTION JOINT TO 6s4 BAR.

ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 30-3-12 - THIS SHEET ISSUED 04-12.

CI%

1’-0

PARAPET

Cl\

WINGWALL

X SEE NOTE 2

EQUALLY SPACED

c3 OR c5

»TLHBACK OF PARAPET

3

~.
N
A
~

FRONT FACE
| WINGWALL

L

I E‘E CULVERT

BACK OF PARAPET

DETAIL A

/DETAIL A

652 OR 653 m ?
e Y s =T R
% - |’% - = ;
] 6sl ¢ c2 o| 9
- \ e = I8
e +
6 1 cl @ C SPACING %
TYPICAL VIEW - FRONT FACE WINGWALL REINFORCING
P |
652 OR 653

c5 X

<<

v
1-0
4b4 @ 1'-0 AAAJ

1’-0

6

X - SEE NOTE 2

c3 @ B SPACING

>

TYPICAL VIEW

M % 14 c5 @ B SPACING X
- BACK FACE WINGWALL REINFORCING
NOTES :

I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
SIZES OF HEADWALLS IN THIS STANDARD.

2. NOT APPLICABLE FOR THE FOLLOWING HEADWALL SIZES: I0x5, |0x4, 8x6, 8x5, 8x4,
6x6, 6x5, 6x4, 6x3, 5x6, 5x5, 5x4, AND 5x3.

3. FOR HEADWALL DIMENSIONS AND BAR SPACING SEE DRAWING PWH 30-1-12.

4. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF WING FOR
ALL WINGWALLS.

5. APRON m3 BARS ARE TO BE CENTERED ON § CULVERT.

6. B.F.V. (c4) AND F.F.V.(c2)BARS ARE APPROXIMATELY 4" FROM THE BACK OF PARAPET
FOR ALL HEADWALLS.

. "JIOWADOT Highway Division
§ STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
ol ‘ég PARALLEL WING HEADWALLS
1”-10 _ m3 e D SPACING ég \Y' g APRIL, 2012
; % WINGWALL ELEVATIONS &
PLAN VIEW - BOTTOM APRON REINFORCING S| \}E | BOTTOM APRON REINFORCING |PWH 30-3-12
1/30/72017  9:58:05 AM bkloss W:\Highway\Bridge\Standards\Culverts\LRFD\EnglishLRFDSignedSingleCulverts.dgn  PWH 30-3-12 11x17_pdf.pltcfg




ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 30-4-12 - THIS SHEET ISSUED 04-12.

A 1’-0 PARAPET

PLAN VIEW

652 BARS

1’-0 PARAPET

L
~

DETAIL A

DETAIL A

- TOP APRON REINFORCING

\\

~

SHOWING PARAPET BARS ONLY

N

PT \}//fAA—Q CULVERT

NOTES :

2
3.

BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
SIZES OF HEADWALLS IN THIS STANDARD.

. FOR HEADWALL DIMENSIONS AND BAR SPACING SEE DRAWING PWH 30-1-12.

TOP TRANSVERSE APRON BARS ARE REFERENCED APPROXIMATELY 4" FROM
THE BACK OF THE PARAPET FOR ALL HEADWALLS.

LATEST REVISION DATE

Hooen 2. e Lol

APPROVED BY BRIDGE ENGINEER

@IOWADOT Highway Division

STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS

PARALLEL WING HEADWALLS

APRIL, 2012

PARAPET REINFORCING &
TOP APRON_REINFORCING
30° SKEW

PWH 30-4-12

1/30/2017

9:58:07 AM

bkloss

W:\Highway\Bridge\Standards\Culverts\LRFD\EnglishLRFDSignedSingleCulverts.dgn

PWH 30-4-12

11x17_pdf.pltcfg




BILL OF REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN x CULVERT HEIGHT

LOCATION SHAPE 12" x 12 2% 11’ 12" x 10’ 12'x 9 12 x 8 12'x 7’ 12 x 6 12" x 5 12" x 4’
BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.[BAR| NO. LENGTH | wrt.|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] 2 210 6 |5fa] 2 2'-10 6 [5fa| 2 2'-10 6 |5fa| 2 2'-10 6
WINGWALL, F.F.H. 5b1 2 45'-10 | 100 |5b1 2 42'-4 92 [sbi 2 38'-11 8l [sb1| 2 35'-5 74 |sbi| 2 32-0 67 |sb1| 2 28'-6 59 |5bl 2 25/-1 52 |5bl 2 211 45 |5bI 2 18"~ 38
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 562 | 22 VAR 636 |5b2| 20 VAR 540 |sb2| 18 VAR 449 |sb2| 16 VAR 370 |5b2| 14 VAR 299 |5b2| 12 VAR 234 |5b2| 10 VAR 177 |5b2 | 8 VAR 127 |5b2 | 6 VAR 84
10°-1:44'-8 10"-1:41°-3 10°-1:37'-9 10°-1:34'-3 10°-1:30-10 10°-1:27'-4 10°-0:23'-11 10-0:20'-5 10°-0:17"-0
WINGWALL, B.F.H. 3| 2 46"-2 64 |4b3| 2 42'-8 60 |4b3| 2 39'-2 52 |4b3| 2 35/-8 48 |4b3| 2 32-3 43 |4b3| 2 28'-8 38 |4b3| 2 25/-3 34 |4p3| 2 21"-9 29 |4b3| 2 18/-4 24
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.H. 4b4| 20 VAR 398 |4b4| 18 VAR 335 |4b4| 16 VAR 277 |4b4| 14 VAR 226 |4b4| 12 VAR 180 [4b4| 10 VAR 138 |4b4| 8 VAR 101 |4b4| 6 VAR 69 |4b4| 4 VAR 4|
13/-10:45'-0 13'-10:41"-6 13'-9:38'-0 13/-9:34'-6 13-9:31/-1 13'-8:27'-7 13/-8:24'-1 13'-8:20'-7 13'-8:17"-2
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5c1 | 170 VAR 1559 |5¢1 | 156 VAR 1349|5¢1 | 96 VAR 784 |5cl | 86 VAR 654 |5ci | 58 VAR 411 |5c1 |50 VAR 324 |4c1 |44 VAR 169 [ 4c1 |36 VAR 125 [4c1 |30 VAR 95
2/-%:14’-10 2/-9:13'-10 2'-9:12'-11 2'-%:11"-10 2'-9:10"-10 2/-9:9'-8 2/-9:8-9 2/-9:7'-8 2/-9:6'-9
WINGWALL, F.F.V. (0) 5c2| 2 15-0 31 |sc2| 2 14'-0 29 |5c2| 2 13-0 27 |5c2| 2 12/-0 25 |5c2| 2 11'-0 23 |5c2| 2 10°-0 21 |ac2] 2 9-0 12 |4c2| 2 8'-0 TH 7-0
WINGWALL, F.F.V. (A) 5c2| 2 15-0 31 |5c2| 2 14'-0 29 |sc2| 2 13-0 27 [5c2| 2 12/-0 25 |5c2| 2 11’-0 23 |sc2| 2 10"-0 21 |ac2| =2 9'-0 12 |4c2| 2 8'-0 I l4ce| 2 7-0
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3| 86 VAR 1599 |6c3| 78 VAR 1381 |6C3| 72 VAR 1230|5¢3| 64 VAR 720 |5¢3| 58 VAR 628 |5c3| 50 VAR 511 [5c3| 44 vaR 428 |5c3| 36 VAR 330 |5c3| 30 VAR 261
6'-4:18'-5 6'-4:17'-3 6'-4:16'-5 6'-4:15'-3 6'-4:14'-5 6'-4:13'-3 6'-4:12'-4 6'-4:11"-3 6'-4:10"-4
WINGWALL, B.F.V. (0) 6c4| | 18-6 28 |e6ca| | 17"-6 26 |6c4| | 167-6 25 |5c4| | 15-6 16 |5cal i 14'-6 15 |5c4| | 13-6 14 |5ca| i 12'-6 13 |5cal -6 12 |5cal i 10-6 "
WINGWALL, B.F.V. (A) 6c4| 3 18/-6 83 |6cal 3 17'-6 79 |eca| 3 16'-6 74 [5c4| 3 15-6 48 |5c4| 3 14'-6 45 |5ca| 3 13-6 a2 |scal 3 12'-6 39 |scal 3 -6 36 |5cal 3 10"-6 33
WINGWALL, B.F.V. 6c5| 54 8-6 | 689 |6c5| 50 8'-6 638 [6c5| 46 8'-6 587 |5c5| 42 8'-6 372 |5c5| 36 8'-6 319 [5c5| 34 8'-6 301 [5e5| 28 8'-6 248 [5c5] 26 -1 215 [5e5| 22 7-8 176
APRON, LONGIT., BOTT. adl | 1 45'-9 | 351 |4di | 11 42'-3 | 325 |4di | 11 38-9 285 |4dl | 11 35'-4 260 |4di | 11 31-10 | 234 |4al | 11 28'-5 | 209 |4dI | 11 24'-11 | 183 |adi | 11 21'-6 | 158 [4al | 11 18-0 | 132
APRON, LONGIT., TOP 6fl| 13 45-9  [932 [6fI| 13 42-3 | 864 |6F1| 13 38'-9 757 |efI | 13 35'-4 690 [6f1 | 13 31-10 | 622 [6fI| 13 28'-5 | 555 [6fI| I3 24'-11 | 487 [6F1| 13 21-6 | 420 |6FI| I3 18-0 | 351
PARAPET, VERTICAL 4l | 28 -0 | 131 |41 | 28 7'-0 131 |41 | 28 7'-0 131 |41 | 28 7-0 131 [4i1| 28 7-0 131 |4i1 | 28 7-0 131 |4i1 | 28 7'-0 131 |4i1 | 28 7-0 131 |4i1| 28 -0 131
PARAPET, HORIZ. 8jl 4 15-9 | 168 [8]l 4 15-9 | 168 [8]1 4 I5'-5 165 |81 4 I5-5 165 |81 4 I5-5 | 165 8]l 4 15-2 | 162 |8l 4 15-2 | 162 |81 4 152 | 162 [8]1 4 I5-2 | 162
APRON, TRANS., TOP 6ml| 54 14-2 1149 |emi | 49 14-2 | 1043|emi | 45 13-10 | 935 [emI| 40 13-10 | 831 [eml| 35 13-10 | 727 |emi| 31 13-8 | 636 |eml| 26 13-8 | 534 |emlI| 22 13-8 | 452 lemI| 17 13-8 | 349
APRON, TRANS., TOP 6m2| 8 VAR | 3'-1:12-2 | 92 [em2| 9 VAR | 2-4:12'-8 | 101 [6m2| 8 VAR | 2-7:11'-9 | 86 [6m2| 8 VAR | 3'-1:12-3 | 92 |em2| 9 VAR | 2/-4:12'-8 | 101 [em2| 8 VAR | 2-9:11'-10 | 88 [6m2| 8 VAR | 3'-3:12'-4 | 94 |em2| 8 VAR | 2'-5:11-6 | 84 |em2| 8 VAR | 2'-11:12-0 | 90
APRON, TRANS., BOTT. 5m3| 73 13'-0 | 990 [sm3| 67 13-0 | 908 |em3| 3I 13-6 629 |sm3| 28 12-8 370 [sm3| 25 12-8 | 330 [4am3| 22 -7 170 |4m3| 19 -7 147 |4m3| 16 -7 124 |am3| 13 -7 101
CURTAIN, HORIZ. 6pl 6 16-0 144 ] 6p! 6 16"-0 144 | 6pl 6 15/-8 141 | épl 6 15-8 141 | 6pl 6 15-8 141 | 6pl 5 15-6 e |6pl 5 15-6 e | ep! 5 15-6 16| epl! 5 15-6 116
WING SLOPE, BOTH F. 6sl| 4 40'-3 | 254 |esl| 4 36'-8 | 220|6si| 4 33| 199 |6s1| 4 29'-5 177 [es1| 4 25-10 | 155 |6sl| 4 22-3 134 |esi| 4 18-8 | 112 |esl| 4 15-0 90 |esl| 4 1'-5 69
WING SLOPE, BOTH F. (0) 6s2| 2 8'-4 25 |es2| 2 8-4 25 |es2| 2 8'-5 25 |es2| 2 8'-5 25 |es2| 2 8'-5 25 |es2| 2 8'-5 25 |es2| 2 8'-4 25 les2| 2 8'-4 25 |es2| 2 8'-4 25
WING SLOPE, BOTH F. (A) 6s3| 2 g-10 | 27 [6s3| 2 8-10 | 27 [es3| 2 8'-10 27 les3| 2 8'-10 27 |es3| 2 g-10 | 27 [6s3| 2 g-10 | 27 [6s3| 2 8'-9 26 |6s3| 2 8'-9 26 |es3| 2 8'-9 26
WING SLOPE, F.F. 6s4| 2 12/-0 36 [6s4| 2 12/-0 36 |6s4| 2 12'-0 36 [6s4] 2 12'-0 36 [6s4| 2 12'-0 36 [6s4] 2 12/-0 36 |6s4| 2 12/-0 36 |6s4| 2 12'-0 36 [6s4| 2 12'-0 36
WING SLOPE, F. F. 6s5| 2 38/~ 14 |ess| 2 34-6 | 104 |es5| 2 30-10 | 93 |es5| 2 27'-3 82 |6s5| 2 23-8 | 71 |es5| 2 20-0 | 60 |es5| 2 16'-5 49 less| 2 12-10 | 39 |ess| 2 9-3 28
CURTAIN, VERT. 5t 14 -1 e [sti| 14 7-8 e st 14 7-5 108 [5t1] 14 72 105 [5t1| 14 6-11 | 101 |5t1| 14 6'-8 97 [5t1] 14 6'-5 94 [5t1] 14 6'-5 94 [5t1| 14 6'-5 94
CURTAIN, VERT., ENDS 5t2| 4 8- 34 |st2] a4 7-10 33 |52 4 7-7 32 |st2| 4 7'-4 31 |st2| 4 7' 30 |st2| 4 6-10 | 29 |st2| 4 6'-7 27 |st2] 4 6'-7 27 |52 4 6'-7 27
BRACKET, VERT. sul| 4 6'-8 28 |5ul| 4 6'-5 27 |sul| 4 6'-2 26 [sul| 4 6'-0 25 |sul| 4 5'-9 24 |sul| 4 5-7 23 |sul| 4 5'-4 22 |sul| 4 5-4 22 |sul| 4 5'-4 22
REINF. STEEL 9815 LBS. 8832 LBS. 7294 LBS. 5772 LBS. 4979 LBS. 4207 LBS. 3536 LBS. 3022 LBS. 2546 LBS.
ESTIMATED PARAPET A | 1.9 PARAPET A | 1.9 PARAPET A | 1.8 PARAPET A | 1.8 PARAPET A | 1.8 PARAPET A | 1.7 PARAPET A | 1.7 PARAPET A | 1.7 PARAPET & | 1.7
QUANTITIES 59.5 53.5 43.8 38.8 34.1 28.2 24.1 20.4 16.8
ONE HEADWALL CONCRETE WINGWALLS | 25.1 WINGWALLS | 21.6 WINGWALLS | 15.2 WINGWALLS | 12.7 WINGWALLS | 10.4 WINGWALLS | 7.4 WINGWALLS | 5.7 WINGWALLS | 4.2 WINGWALLS | 2.9
CU.YD. Cu.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD.
APRON | 32.5 APRON | 30.0 APRON | 26.8 APRON | 24.3 APRON | 21.9 APRON 19.1 APRON 16.7 APRON 14.5 APRON 12.2
A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
(0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH 30-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2'-0 FOR LAP. OBTUSE CORNER LOCATIONS. HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 30-5-12 - THIS SHEET ISSUED 04-12.

THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
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S = . ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
3-6 (1D=6 13"-104¢%) o c BAR PIN DIAMETER IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
5%q 3-3} BAR SIZE D BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
c3, c4,c5 F—A 2= p 3 AS OUTLINED IN THE STANDARD SPECIFICATIONS. /‘
" DIOWADQT #sir o
- 33 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" . ‘ Highway Division
5-9% 6'-0 1 D=2} Y UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF o
— 2 =z
- < e VERTICAL BARS SHALL BE 3 INCHES. 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
1 =
‘i‘ * . “AD=4} = E CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. 2“.3—‘ ; PARALLEL W|NG HEADWALLS
1 o [a]
. Q HORIZONTAL TAILS OF BARS "b" & “s” ESTIMATED TO EXTEND 2-O BEYOND Nz § €
© \ 1" \5+| BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4d|” S|a 2 APRIL. 2012
L-(7"-9) 654 ol 512 AND “6F1" ESTIMATED TO PROJECT INTO END SECTION > A2 !
1 OF BARREL A MINIMUM OF 2/-O0 BEYOND BACK OF PARAPET. & o
652, 683 5t1, 512 THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY = z QUANT TIY TABULATION
NOTE: ALL DIMENSIONS ARE OUT TO OUT TO MEET THESE REQUIREMENTS. = & 12’-0 SPAN PWH 30-5-|2
D = PIN DIAMETER b % fe)
SEE TABLE AT RIGHT FOR PIN DIAMETER “D" OF c BARS 30 SKEW
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BILL OF REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN x CULVERT HEIGHT

LOCATION SHAPE 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
BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.[BAR| NO. LENGTH | wrt.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fal 2 210 6 |5fa| 2 2'-10 6 |5fal 2 2210 6 |5fal 2 2'-10 6 |5fa| 2 2-10 6 |5fa| 2 210 6 |5fal 2 2'-10 6 |5fa] 2 2/-10 6 |5fa| 2 2/-10 6
WINGWALL, F.F.H. 5b1 2 45'-10 | 100 |5bI 2 42'-4 92 |sbl 2 38'-11 gl |sbr| 2 35/-5 74 |5bI 2 32'-0 67 |5bl 2 28'-6 59 |sbl 2 25/~ 52 |sbl 2 21-7 45 |5bI 2 18-1 38
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2 | 22 VAR 636 |5b2| 20 VAR 540 |5b2] 18 VAR 449 |5b2| 16 VAR 370 |5b2| 14 VAR 299 |5b2| 12 VAR 234 |5b2| 10 VAR 177 |sb2| 8 vAR 127 |5b2| 6 VAR 84
10°-1:44'-8 10°-1:41'-3 10°-1:37°-9 10°-1:34'-3 10°-1:30-10 10°-1:27'-4 10-0:23'-11 10-0:20'-5 10°-0:17'-0
WINGWALL, B.F.H. b3 2 46'-2 64 |4p3| 2 42'-8 60 [4b3| 2 39/-2 52 |4b3| 2 35/-8 48 |4p3| 2 32/-3 43 |4p3| 2 28'-8 38 |4b3| 2 25'-3 34 |4p3| 2 21'-9 29 |4b3| 2 18'-4 24
WINGWALL, B.F.H 4b4| 20 VAR 2 EACH 1 0g 4p4| 18 VAR 2 EACH o0 4p4| 16 VAR 2 EACH 1 0 4p4| 14 VAR 2 EACH 1 6 4b4| 12 VAR ZEACH 1 o 4b4| 10 VAR 2 EACH 1 o 4b4| 8 VAR 2 EACH 1) 4b4| 6 VAR 2 EACH 1 4b4| 4 VAR 2 EACH ),
e 13'-10:45'-0 13'-10:41'-6 13'-9:38"-0 13'-9:34'-6 13/-9:31"-1 13-8:27"-7 13'-8:24'-1 13/-8:20"-7 13'-8:17-2
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5c1 170 VAR 1544 [5¢1 | 156 VAR 1336 |5c1 | 96 VAR 776 |5c! | 86 VAR 647 |5c1 | 58 VAR 406 |5c1 | 50 VAR 319 |4cl | 44 VAR 167 |4cl | 36 VAR 123 |4ci | 30 VAR 94
2/-8:14'-9 2'-8:13"-9 2/-8:12-10 2'-8:11"-9 2/-8:10"-9 2-8:9'-7 2'-8:8'-8 2-8:7'-1 2/-8:6'-8
WINGWALL, F.F.V. (0) 5c2| 2 14/-11 31 |sc2| 2 1311 29 [5c2| 2 1211 27 [5c2] 2 -1 25 |sc2| 2 10°-11 23 |sc2| 2 9'-11 21 |ac2] 2 8'-11 12 |4c2| 2 =11 i |ace| 2 6-11
WINGWALL, F.F.V. (A) 5¢2| 2 14/-11 31 |5c2] 2 1311 29 [5c2] 2 1211 27 [5c2] 2 -1 25 |5c2| 2 10°-11 23 |5c2| 2 9'-11 21 l4c2| 2 8'-11 12 l4c2| 2 =11 i |ac2| 2 6'-11
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3/86 VAR 1588 |6¢3| 78 VAR 1372]6c3| 72 VAR 1221 |5¢3 |64 VAR 715 |5¢3|58 VAR 623 [5¢3(50 VAR 506 |5¢3 |44 VAR 425 |6¢3|36 VAR 471 |6c3|30 VAR 372
6'-3:18'-4 6'-3:17"-2 6'-3:16'-4 6-3:15'-2 6'-3:14'-4 6-3:13'-2 6'-3:12'-3 6'-3:11"-2 6'-3:10"-3
WINGWALL, B.F.V. (0) 6c4| | 18°-5 28 [6c4| | 17'-5 26 |6c4a| I 16'-5 25 [5c4| 1 15/-5 16 |5c4| | 14'-5 15 |5c4| 1 13'-5 14 |5¢4| 1 12'-5 13 |6c4| 1 -5 17 |6c4| 1 10°-5 16
WINGWALL, B.F.V. (A) 6c4| 3 18'-5 83 |6ca| 3 17'-5 78 |6ca| 3 16'-5 74 |5c4| 3 15'-5 48 |5c4| 3 14/-5 45 |5c4| 3 13/-5 42 |5c4| 3 12'-5 39 [6c4| 3 1-5 51 |6c4| 3 10"-5 47
WINGWALL, B.F.V. 6c5| 54 8'-6 689 [6c5| 50 8'-6 638 [6c5| 46 8'-6 587 |6c5| 42 8'-6 372 |5¢5| 36 8'-6 319 |5c5| 34 8'-6 301 |5c5| 28 8'-5 246 | c5| — - — 5| - - -
APRON, LONGIT., BOTT. 4d| 9 45'-9 | 287 [4dI 9 42'-3 | 266 [4dI 9 38-9 | 233 [4dI 9 35-4 | 212 |44 9 31-10 | 191 [4dl 9 28'-5 171 |4d1 9 24'-1 150 [4d1 9 21'-6 129 |44l 9 18-0 108
APRON, LONGIT., TOP 6f1 | 11 45'-9 | 189 [6f1| 1 42-3 | 731 [6f1| 1 38-9  |e40[6fl| 1 35-4 | 584 [6fl| I 31-10 | 526 |6f1| 11 28'-5 | 470 [6f1| 1 24'-11 q12 lef1 | 1 21-6 | 355 |efl| 11 18-0 | 297
PARAPET, VERTICAL 4| 24 7-0 2 |4 | 24 -0 n2 |4 | 24 -0 ne |air| 24 7-0 12 41| 24 7-0 n2 |4 | 24 7-0 2 |4 | 24 -0 ne |4 | 24 -0 nz |4 | 24 7-0 e
PARAPET, HORIZ. 1 4 13'-6 mo 7| 4 13-6 mo 7| 4 131 o7 |71 4 131 o7 |7j1| 4 131 o7 |71 4 12/-11 o6 |7j1] 4 12/-11 o6 |7j1] 4 1211 o6 |7j1| 4 1211 106
APRON, TRANS., TOP 6ml| 55 12'-2  |[1005]|6ml| 50 12/-2 914 [eml| 45 I’-10 | 800 [emI | 4l In-10 | 729 |emi| 36 I-10 | e40[emi| 32 1’-8 |56l [eml| 27 -8 473 lemi | 22 -8 386 |6ml| I8 -8 315
APRON, TRANS., TOP 6m2| TVAR | 2:-1:9'-11 | 63 [em2| 7 VAR | 2-7:10'-5 | 68 [6m2| 7 VAR | 2-11:10-9 | 72 |6m2| T VAR | 2-1:9'-11 | 63 |6m2| 7TVAR | 2-7:10'-5 | €8 |em2| 6 VAR | 3-0:9'-6 | 56 [6m2| 7 VAR | 2-3:10-0 | 64 |6m2| 7 VAR | 2-9:10-6 | 70 |6m2| 6 VAR | 3'-3:9'-8 | 58
APRON, TRANS., BOTT. 5m3| 73 10°-9 818 |sm3| 67 10-9 | 751 |5sm3| 61 10'-4 | 657 |em3| 28 -2 470 [5m3| 25 10'-4 | 269 [5m3| 22 10-2 | 233 [4m3| 19 94 s [4m3| 16 9-4 100 |4m3| 13 9'-4 8l
CURTAIN, HORIZ. 6pl| 6 13/-9 124 |epl| & 13/-9 124 |epl| 6 13/-5 121 [epl| 6 13-5 121 [epl| 6 13/-5 121 |ept| 5 13-3 100 [epl| 5 13'-3 100 [epl| 5 13'-3 100 [épl| 5 13-3 100
WING SLOPE, BOTH F. 6sl| 4 40-3 | 254 |esl| 4 36-8 | 220 |6sl| 4 33/~ 199 |esi| 4 29'-5 177 |6s1| 4 25'-10 | 155 |esl| 4 22'-3 134 |esi| 4 18'-8 nz |est| 4 15-0 90 |esi| 4 1-5 69
WING SLOPE, BOTH F. (0) 6s2| 2 8'-4 25 |es2| 2 8'-4 25 les2| 2 8'-5 25 les2| 2 8'-5 25 |es2| 2 8-5 25 |es2| 2 8'-5 25 |es2| 2 8'-4 25 les2| 2 8'-4 25 |es2| 2 8'-4 25
WING SLOPE, BOTH F. (A) 6s3| 2 8'-10 27 les3| 2 8'-10 27 |es3] 2 8'-10 27 |es3] 2 8-10 27 |es3| 2 810 27 |es3| 2 8'-10 27 |es3| 2 8'-9 26 |es3] 2 8'-9 26 |6s3] 2 8'-9 26
WING SLOPE, F. F. 6s4| 2 12/-0 36 [es4| 2 12/-0 36 [6s4]| 2 12'-0 36 [6s4]| 2 12'-0 36 [6s4] 2 12/-0 36 [6s4] 2 12/-0 36 [6s4] 2 12/-0 36 [es4] 2 12/-0 36 [6s4] 2 12/-0 36
WING SLOPE, F.F. 6s5| 2 38/~ 14 |6s5| 2 34'-6 104 [6s5] 2 30'-10 | 93 [6s5] 2 27'-3 82 |6s5| 2 23/-8 71 |es5| 2 20'-0 60 |6s5| 2 16'-5 49 [es5] 2 12'-10 39 |es5| 2 9'-3 28
CURTAIN, VERT. 5t 12 7-11 99 [5+1] 12 7'-8 96 [5t1] 12 7-5 93 [s+1| 12 7-2 90 [st1] 12 6~ 87 [st1] 12 6'-8 83 [st1| 12 6'-5 80 |5t 12 6'-5 8o |5t 12 6'-5 80
CURTAIN, VERT., ENDS 5t2] 4 g8/ 34 |5t2] 4 7-10 33 [5t2] 4 70-7 32 [5t2] 4 7-4 31 [5t2] 4 70 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'-8 28 |5ul| 4 6'-5 27 |5ul| 4 6'-2 26 |5ul| 4 6'-0 25 |5ul| 4 5-9 24 |5ul| 4 5-6 23 |5ul| 4 54 22 |5ul| 4 5-4 22 |5ul| 4 5-4 22
REINF. STEEL 9123 LBS. 8185 LBS. 6875 LBS. 5463 LBS. 4538 LBS. 3925 LBS. 3196 LBS. 2663 LBS. 2230 LBS.
ESTIMATED PARAPET A | 1.7 PARAPET A | 1.7 PARAPET A | 1.6 PARAPET A | 1.6 PARAPET A | 1.6 PARAPET A | 1.5 PARAPET A | 1.5 PARAPET A | 1.5 PARAPET A | 1.5
QUANTITIES 53.5 47.9 38.7 34.2 29.9 24.5 20.8 17.6 14.5
ONE HEADWALL CONCRETE WINGWALLS | 25.1 WINGWALLS | 21.6 WINGWALLS | 15.2 WINGWALLS | 12.7 WINGWALLS | 10.4 WINGWALLS | 7.4 WINGWALLS | 5.7 WINGWALLS | 4.2 WINGWALLS | 2.9
CU.YD. Cu.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD. CU.YD.
APRON | 26.7 APRON | 24.6 APRON | 21.9 APRON 19.9 APRON 17.9 APRON 15.6 APRON 13.6 APRON 1.9 APRON 10.1
AINCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
(0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH 30-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2-0 FOR LAP. OBTUSE CORNER LOCATIONS. HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.

THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
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6s2, 653 541, 542 OF BARREL A MINIMUM OF 2/-0 BEYOND BACK OF PARAPET. = z QUANTITY TABULATION
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D = PIN DIAMETER : 3 % o
SEE TABLE AT RIGHT FOR PIN DIAMETER "D OF c BARS 30 SKEW

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 30-6-12 - THIS SHEET ISSUED 04-I2.
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REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 30-7-12 - THIS SHEET ISSUED 04-12.

O
BILL OF REINFORCING FOR ONE HEADWALL 30~ SKEW CULVERT SPAN x CULVERT HEIGHT
8 x 10’ 8 x 9" 8" x 8’ 8 x T 8" x 6’ 8 x 5 8 x 4
LOCATION SHAPE
BAR| NO. LENGTH | WT.|BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NoO. LENGTH | WT.|BAR| NoO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fal 2 210 6 |5fa| 2 2'-10 6 |5fal 2 2210 6 |5fal 2 2'-10 6 |5fa| 2 2-10 6 |5fa| 2 210 6 |5fa| 2 2410 6
WINGWALL, F.F.H. 5b1 2 38/-11 8l |sbl 2 35'-5 74 |sbl 2 32/-0 67 |[5bl 2 28'-6 59 |sbl 2 25/~ 52 |5bl 2 21"-7 45 |5bl 2 18'-1 38
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 18 VAR 449 |5b2| 16 VAR 371 |5b2| 14 VAR 299 |5b2| 12 VAR 234 |5b2| 10 VAR 177 |5b2| 8 VAR 127 |5b2| 6 VAR 84
10'-1:37'-9 10’-1:34"-4 10-1:30"-10 10-1:27-4 10"-0:23'~11 10°-0:20'-5 107-0:17'-0
WINGWALL, B.F.H. 163 2 39'-2 52 |4b3 2 35'-8 48 |4b3 2 32'-3 43 |4b3 2 28'-8 38 |4b3 2 25'-3 34 |4b3 2 21'-9 29 |4b3 2 18'-4 24
WINGWALL, B.F.H s var | 2 EACH o lavar | 2 EAH o0 izvar | 2 EAH g ovar | 2 EAH T 5 gvar | 2 EAM g svar | 2 EAH ) gg avar | ZEACH O,
e b4 13'-9:38'-0 b4 13'-9:34'-6 b4 13'-9:31"-1 b4 13'-8:27'-7 b4 13-8:24'-1 b4 13'-8:20'-7 b4 137-8:17"-2
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5cl | 142 VAR 1117 |6¢l | 64 VAR 669 |5cl | 58 VAR 396 |5c! | 50 VAR 311 |4cl | 44 VAR 162 |4cl | 36 VAR 119 |4cl | 30 VAR 90
2-6:12'-7 2'-6:11'-5 2'-6:10-7 2'-6:9'-5 2'-6:8'-6 2'-6:7'-5 2'-6:6'-6
WINGWALL, F.F.V. (0) 5¢2| 2 12/-9 27 |6c2| 2 -9 35 [s5c2| 2 10'-9 22 [sc2| 2 9'-9 20 [4c2| 2 8'-9 12 l4c2| 2 7-9 10 |4c2| 2 6'-9
WINGWALL, F.F.V. (A) 5c2| 2 12/-9 27 |6c2| 2 -9 35 [5c2| 2 10-9 22 [5c2| 2 9'-9 20 [4c2| 2 8'-9 12 |4c2| 2 -9 10 |4c2| 2 6'-9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3| 72 VAR 1203|5¢3|64 VAR 704 |5¢3|58 VAR 613 |5c3|50 VAR 498 |6c3]44 VAR 600 |6c3|36 VAR 462 |5¢3(30 VAR 253
6'-1:16'-2 6'-1:15'-0 6'-1:14'-2 6'-1:13'-0 6'-1:12-1 6'-1:11'-0 6'-1:10'-1
WINGWALL, B.F.V. (O) 6c4| | 16"-3 24 [5c4| | 15'-3 16 |5c4| | 14'-3 15 |5c4| | 13'-3 14 |6c4| | 12/-3 18 |6c4| 1 -3 17 |5c4| 10°-3 "
WINGWALL, B.F.V. (A) 6c4| 3 16"-3 73 [5c4a| 3 15-3 48 [5c4| 3 14'-3 45 [5c4| 3 13/-3 41 |ecal 3 12/-3 55 [6cal 3 -3 51 |scal 3 10°-3 32
WINGWALL, B.F.V. 6c5| 46 8'-6 587 [5¢5| 42 8'-6 372 |5¢5| 36 8'-6 319 |5¢c5| 34 8'-6 301 |es| — - —|es| - - —|es| = - -
APRON, LONGIT., BOTT. 4d| 7 38/-9 181 [4d1 7 35/-4 165 [4d1 7 3110 | 149 |4dI 7 28'-5 133 |4dI 7 24-11 17 |4al 7 21'-6 101 |4d1 7 18/-0 84
APRON, LONGIT., TOP 6FI 9 38-9 | 524 |6FI 9 35-4 | 478 |6FI 9 31-10 | 430 |6FI 9 28'-5 | 384 |6fI 9 24~ 337 |61 9 21-6 | 291 |6fI 9 18-0 | 243
PARAPET, VERTICAL 4il 19 7-0 89 | 41l 19 -0 89 |41l 19 -0 89 | 4il 19 7-0 89 | 4il 19 7-0 89 | 4il 19 7'-0 89 | 4il 19 7-0 89
PARAPET, HORIZ. 1 4 10"-9 g8 [7j1| 4 10'-9 g8 [7ji| 4 10'-9 88 | 7] 4 10'-7 87 [7j1| 4 10"-7 87 [7j1| 4 10"-7 87 [7ji| 4 10'-7 87
APRON, TRANS., TOP 6ml| 35 9-10 517 [6ml| 3 9'-10 | 458 |eml| 28 9'-10 414 |eml| 24 9'-8 348 |eml | 21 9'-8 305 |6ml| 17 9'-8 247 lemi | 14 9'-8 203
APRON, TRANS., TOP 6m2| 4 VAR | 2-4:7'-7 | 30 |6m2| 4 VAR | 3'-3:8'-6 | 35 |6m2| 4 VAR | 2'-6:7"-8 | 3| |6m2| 4 VAR | 3'-4:8-6 | 36 |6m2| 4 VAR | 2/-6:7'-9 | 31 |6m2| 4VAR | 3'-5:8-8 | 36 |6m2| 4 VAR | 2/-8:7'-10 | 32
APRON, TRANS., BOTT. 5m3| 6l 8'-0 509 |6m3| 28 8'-11 375 [em3| 25 8-l 335 [sm3| 22 7-10 180 [4m3| 19 7-0 89 [4m3| 16 7-0 75 [4m3| 13 7-0 61
CURTAIN, HORIZ. 6pl| 6 T 100 | 6pl| ® -1 100 | 6pl| 6 -1 100 | 6pl| 5 10°-11 82 |epl| 5 10°-11 82 |epl| 5 10°-11 82 |epl| 5 10711 82
WING SLOPE, BOTH F. 6sl| 4 33| 199 [ 6s1| 4 29'-5 177 | 6st] 4 25-10 | 155 | esi| 4 22'-3 134 |est| 4 18/-8 12 |est| 4 15/-0 90 [6sl| 4 -5 69
WING SLOPE, BOTH F. (0) 6s2| 2 8'-5 25 |es2| 2 8'-5 25 es2| 2 8'-5 25 |es2]| 2 8'-5 25 |es2| 2 8'-4 25 |es2| 2 8'-4 25 |es2| 2 8'-4 25
WING SLOPE, BOTH F. (A) 6s3| 2 8'-10 27 |es3| 2 8'-10 27 |es3] 2 8-10 27 |es3] 2 8'-10 27 |es3| 2 8'-9 26 |6s3] 2 8'-9 26 [6s3] 2 8'-9 26
WING SLOPE, F.F. 6s4| 2 12'-0 36 [6s4] 2 12'-0 36 [6s4]| 2 12'-0 36 [6s4]| 2 12/-0 36 [6s4] 2 12'-0 36 [6s4] 2 12'-0 36 [6s4] 2 12/-0 36
WING SLOPE, F.F. 6s5| 2 30-10 | 93 |es5| 2 27'-3 82 [6s5] 2 23/-8 71 |ess| 2 20'-0 60 |es5| 2 16'-5 49 |6s5| 2 12/-10 39 [6s5] 2 9'-3 28
CURTAIN, VERT. 5t 10 7-5 77 |sti] 10 7-2 75 [st1] 10 6/-11 72 |st1] 10 6'-8 70 [5t1] 10 6'-5 67 [5t1] 10 6'-5 67 [5t1] 10 6'-5 67
CURTAIN, VERT., ENDS 512 4 77 32 |5t2] 4 7-4 31 |5t2] 4 71 30 |5t2] 4 6'-10 29 |5t2] 4 6'-7 27 |5t2] 4 6'-7 27 |s5t2] 4 6'-7 27
BRACKET, VERT. Sul| 4 6'-2 26 |5ul| 4 511 25 [5ul] 4 5'-8 24 [5ul] 4 5'-6 23 |5ul| 4 5-3 22 |5ul| 4 5'-3 22 |sul| 4 5'-3 22
REINF. STEEL 6476 LBS. 4870 LBS. 4103 LBS. 3423 LBS. 2730 LBS. 2285 LBS. 1778 LBS.
ESTIMATED PARAPET & | 1.4 PARAPET & | 1.4 PARAPET A | 1.4 PARAPET A | 1.3 PARAPET A | 1.3 PARAPET 4 | 1.3 PARAPET & | 1.3
QUANTITIES 32.9 29.0 25.2 20.4 17.2 14.4 1.8
ONE HEADWALL CONCRETE WINGWALLS | 15.2 WINGWALLS | 12.7 WINGWALLS | 10.4 WINGWALLS | 7.4 WINGWALLS | 5.7 WINGWALLS | 4.2 WINGWALLS | 2.9
Ccu.YD. Cu.YD. CcU.YD. cu.YD. CU.YD. CU.YD. CU.YD.
APRON 16.3 APRON 14.9 APRON 13.4 APRON .7 APRON 10.2 APRON 8.9 APRON 7.6
A INCLUDES TOP OF WINGWALL QUANTITIES. (A) - INDICATES BAR LOCATED AT ACUTE CORNER.
(0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH 30-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2-0 FOR LAP. OBTUSE CORNER LOCATIONS.
HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
9] <.
I'-4 <3 + P THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
A~ . o 2 N
= © 'Sl *,
o 0537 ) CHIN PO ~rD=4} o ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
4 D~y Wi 5 0 A= N DRESSED AND BEVELED STRIP.
e N B 9'-23 (%) ) ¢ BAR PIN DIAMETER
3'-6 (D=6 -9 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
5¢q 3-3}4 6p - BAR SIZE D IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
c3, c4, c5 F—A 22 I'-0 2 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-0 IN EITHER DIRECTION
4il g AS OUTLINED IN THE STANDARD SPECIFICATIONS. /‘J'IOWADOT Highway Division
34 24
R 4l CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" u
o S s UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF 3 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
£ I < VERTICAL BARS SHALL BE 3 INCHES. w z
& W ol " PARALLEL WING HEADWALLS
kG CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. g2 § 8
L - 2
i S
1|51 M HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-O BEYOND = 2 APRIL, 2012
L-(7"-9) 103512 5ul BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4d|" > Nz
AND "6f|" ESTIMATED TO PROJECT INTO END SECTION « g
6s2, 683 5t1, 512 OF BARREL A MINIMUM OF 2/-O BEYOND BACK OF PARAPET. 5 3 QUANTI TY TABULATION
NOTE: ALL DIMENSIONS ARE OUT TO OUT THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY = g 8'-0 SPAN PWH 30-7-12
D = PIN DIAMETER TO MEET THESE REQUIREMENTS. 5 % fe)
SEE TABLE AT RIGHT FOR PIN DIAMETER "D" OF c BARS 30 SKEW
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REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 30-8-12 - THIS SHEET ISSUED 04-12.

(o)
BILL OF REINFORCING FOR ONE HEADWALL 30~ SKEW CULVERT SPAN x CULVERT HEIGHT
6’ x 8’ 6'x T 6’ x 6 6’ x 5’ 6’ x 4’ 6’ x 3
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.
FENCE ANCHOR (GALV.) 5fal 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
WINGWALL, F.F.H. 5p1| 2 32'-0 67 [5b1| 2 28'-6 59 [sb1| 2 25'-1 52 [sb1| 2 21-7 45 [sb1] 2 18- 38 [sb1]| 2 14'-8 30
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 14 VAR 299 |5b2| 12 VAR 234 |5b2| 10 VAR 177 |5b2| 8 VAR 127 |5b2| 6 VAR 84 |sb2| 4 vaR 49
10"-1:30"-10 107-1:27'-4 107-0:23' 11 10'-0:20"-5 107-0:17-0 10"-0:13'-6
WINGWALL, B.F.H. 3| 2 32/-3 43 |ap3| 2 28'-8 38 [4p3] 2 25'-3 34 |ap3| 2 21'-9 29 |ap3| 2 18'-4 24 |ap3| 2 14-10 | 20
WINGWALL, B.F.H 4b4]| 12 VAR ZEACH a0 4b4| 10 VAR ZEACH g 4b4| B VAR 2 EACH o) 4b4| 6 VAR 2 EACH 1 g 4b4| 4 VAR ZEACH 1y, 44| 2 13-8  [18’-0
T 13/-9:31"- 13-8:27"-7 13'-8:24'-1 13'-8:20'-7 13'-8:17"-2
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5¢cl| 58 VAR 396 |5¢1 | 50 VAR 311 |4cl | 44 VAR 162 |4cl | 36 VAR 119 |4cl | 30 VAR 90 |4cl |24 VAR 85
2/-6:10"-7 2/-6:9'-5 2/-6:8'-6 2'-6:7'-5 2'-6:6"-6 2/-6:5'-8
WINGWALL, F.F.V. (0) 5c2| 2 10"-9 22 |5c2| 2 9'-9 20 |ac2| 2 8'-9 12 |4c2| 2 7'-9 10 |4c2| 2 6'-9 9 |4c2| 2 5/-9
WINGWALL, F.F.V. (A) 5¢c2| 2 107-9 22 [5c2| 2 9'-9 20 |ac2| 2 8'-9 12 [ac2| 2 7'-9 10 [4c2| 2 6'-9 9 |4c2| 2 5-9 8
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 5¢3| 58 VAR 613 [5¢3| 50 VAR 498 |6c3| 44 VAR 600 |5¢3| 36 VAR 321 |4c3|30 VAR 162 [4c3| 24 VAR 123
6'-1:14'-2 6'-1:13-0 6'-1:12'- 6'-1:11'-0 6'-1:10'- 6'-1:9'-3
WINGWALL, B.F.V. (0) 5c4| | 14/-3 15 [5ca| 13-3 14 [ecal 1 12-3 18 [5c4| | -3 12 |4aca| 10"-3 7 |4cal 9-3 6
WINGWALL, B.F.V. (A) 5¢c4| 3 14-3 45 |5c4| 3 13:-3 41 |6ca| 3 12/-3 55 [5c4| 3 -3 35 |4ca| 3 10"-3 21 |4ca| 3 9-3 19
WINGWALL, B.F.V. 5¢5| 36 8-6 319 [5¢c5] 34 g-6 |30l |e5 | — - — |5 | - - —|es| = - —les| = - -
APRON, LONGIT., BOTT. 4di| 6 31-10 | 128 [4dl| 6 28'-5 4 ladi | e 24'-11 [100|adI | & 21-6 86 [4dI| & 18'-0 72 [ad1| 6 14'-6 58
APRON, LONGIT., TOP 6fl| 7 3110|335 [6f1| 7 28'-5 | 299 |61 | 7 2411|262 |6fl| 7 216 | 226 |6fI| 7 18-0 | 189 [6fI| 7 14'-6 152
PARAPET, VERTICAL 4| 14 7'-0 65 |41 | 14 7'-0 65 [4il | 14 7-0 65 [4il | 14 7'-0 65 [4il | 14 7'-0 65 |4 | 14 7'-0 65
PARAPET, HORIZ. Il 4 8'-6 69 |7j1| a4 8'-3 67 |71 4 8'-3 67 |71 4 8'-3 67 |7j1] 4 8'-3 67 |71 a4 8'-3 67
APRON, TRANS., TOP eml| 28 7-10 | 329 [eml| 25 7'-8 288 |eml | 22 7'-8 253 |eml| 18 7'-8 207 [emI| 15 7-8 173 [emi| 11 7'-8 127
APRON, TRANS., TOP 6m2| 3 VAR | 3-3:6'-8 | 22 |em2| 3VAR | 2/-4:5-9 | I8 [em2| 2 VAR | 3'-3:5-0 | 12 |em2| 3 VAR | 2'-5:5'-11 | 19 [em2| 2VAR | 3-5:5-1 | 13 [em2| 3vAR | 2:-7:6'-0 | 19
APRON, TRANS., BOTT. 6m3| 25 6'-7 247 [5m3| 22 5'-6 126 [4m3| 19 4'-8 59 [4m3| Ie 4'-8 50 [4m3| 13 4'-8 41 [4m3| 10 4'-8 3
CURTAIN, HORIZ. 6pl| 6 8'-9 79 |epl] s 8/-7 64 |epl] 5 8'-7 64 |epl] 5 8'-7 64 |6pl] 5 8'-7 64 [6pl] 5 8'-7 64
WING SLOPE, BOTH F. 6sl| 4 2510 | 155 |6sl| 4 22'-3 134 [est| 4 18'-8 nz |esi| 4 15-0 90 |esl| 4 -5 69 |esl| 4 7'-10 47
WING SLOPE, BOTH F. (0) 6s2| 2 8'-5 25 |es2| 2 8'-5 25 |es2] 2 8'-4 25 |es2| 2 8'-4 25 |es2| 2 8'-4 25 |es2| 2 8'-4 25
WING SLOPE, BOTH F. (A) 6s3| 2 8'-10 21 |es3| 2 8'-10 21 |es3] 2 8'-9 26 |es3| 2 8'-9 26 [6s3] 2 8'-9 26 [6s3] 2 8'-9 26
WING SLOPE, F. F. 6s4| 2 12-0 36 [6s4| 2 12-0 36 |6s4| 2 12'-0 36 [6s4| 2 12'-0 36 [6s4] 2 12-0 36 [6s4] 2 12-0 36
WING SLOPE, F. F. 6s5| 2 23'-8 71 |ess| 2 20-0 | 60 |6s5| 2 16'-5 49 less| 2 12-10 | 39 |es5] 2 9'-3 28 [6s5] 2 5/-7 7
CURTAIN, VERT. 5t1] 7 611 50 |st1] 7 6'-8 49 [st1] 7 6'-5 47 |5t 7 6'-5 47 |sti] 7 6'-5 47 |st1] 7 6'-5 47
CURTAIN, VERT., ENDS 5t2] 4 71 30 [5t2] 4 6'-10 29 |st2] 4 6'-7 27 |st2] 4 6'-7 21 |st2] 4 6'-7 27 |st2] 4 6'-7 27
BRACKET, VERT. sal| 4 5-8 24 |sur| 4 5-6 23 |sui| 4 5-3 22 |sui| a4 5-3 22 |sur| 4 5-3 22 |sur| 4 5-3 22
REINF. STEEL 3719 LBS. 3104 LBS. 2455 LBS. 1879 LBS. 1455 LBS. 1183 LBS.
ESTIMATED PARAPET A | 1.3 PARAPET A | 1.2 PARAPET A | 1.2 PARAPET A | 1.2 PARAPET A | 1.2 PARAPET A | 1.2
QUANTITIES 22.7 18.2 15.3 12.7 10.3 8.2
ONE HEADWALL CONCRETE WINGWALLS | 10.4 WINGWALLS | 7.4 WINGWALLS | 5.7 WINGWALLS | 4.2 WINGWALLS | 2.9 WINGWALLS | 1.8
CU.YD. Cu.YD. Cu.YD. Cu.YD. CU.YD. CU.YD.
APRON | 1.0 APRON 9.6 APRON 8.4 APRON 7.3 APRON 6.2 APRON 5.2
A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
(0)- INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH 30-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2/-0 FOR LAP. OBTUSE CORNER LOCATIONS.
HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL 1S BASED ON A 3: SLOPE NORMAL TO CENTERLINE OF ROADWAY.
g 94 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
Hﬂ g
T -~ N
) 51¢ /} * ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
© D=33 ) 0. Z Q < DRESSED AND BEVELED STRIP.
)
3¢ 6-lle () | o ¢ BAR PIN DIAMETER ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
> RIS 5 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
5fa 3, cd. c5 oy P! 1'-0 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
1 &% 3 AS OUTLINED IN THE STANDARD SPECIFICATIONS. /‘ . .
3 ‘ I WA Highway Division
© =2} : CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" &
< ~ 4z UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF =
S EIO, VERTICAL BARS SHALL BE 3 INCHES. Qe STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
= w w
=
© w§ CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. S § ] PARALLEL WING HEADWALLS
s Q= =
) \ \5“ HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2’-O BEYOND sle L@ APRIL. 2012
cez 603 L-(7"-8) e s BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4dI" =| V& ’
2, 65 03 AND "6f1" ESTIMATED TO PROJECT INTO END SECTION & o
5t1, 5+2 OF BARREL A MINIMUM OF 2'-0 BEYOND BACK OF PARAPET. = z QUANTITY TABULATION
THE “LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY @ 2 /_
: A A e e
NOTE |_|_= DIMENSIONS ARE OUT TO OUT T0 MEET THESE REQUIREMENTS. = & 6'-0 SPAN PWH 30-8-12
D = PIN DIAMETER - b 300 SKEW
SEE_TABLE AT RIGHT FOR PIN DIAMETER D" OF c BARS
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BILL OF REINFORCING FOR ONE HEADWALL
30° SKEW CULVERT SPAN x CULVERT HEIGHT
5 x 6 5 x 5’ 5 x 4’ 5 % 3 H
LOCATION SHAPE HEADWALL NOTES:
BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WwT.|BAR| NO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fal 2 2'-10 6 |5fal 2 2'-10 6 |5fal 2 2'-10 6 |5fa 2 2’-10 6 THIS HEADWALL 1S BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
WINGWALL, F.F.H. 5b1| 2 25'-1 52 [sbl| 2 21-7 45 |sbl| 2 18-1 38 |56l 2 14'-8 3
> EACH 5 EACH > EACH 5 EACH THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
WINGWALL, F.F.H. 5b2 5b2 562 562
INGWALL, F.F.H IOVAR | ey | T BVAR | ooos | 12T SVAR | iveo | B AVAR | oouzg | 12 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3
WINGWALL, B.F.H. 43| 2 25-3 | 34 [4b3] 2 219 | 29 [4p3] 2 18-4 | 24 [4p3] 2 14-10 | 20 DRESSED AND BEVELED STRIP.
A A A ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
WINGWALL, B.F.H. 44| 8 VAR I:EZZHI 101 |4b4| & VAR |32'-3E-2§'H-7 69 [404] 4var | 32’_;:.':"12 al |apal 2 13-8 | 18 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
: : : BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-0 IN EITHER DIRECTION
2 EACH 2 EACH 2 EACH 2 EACH A ANDA A .
WINGWALL, F.F.V. 4ol 44VAR | 182 |40l | SBVAR | 119 | 4ol | SOVAR | T |90 | dcl [24VAR | T | 65 S OUTLINED IN THE STANDARD SPECIFICATIONS
: : : : CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2"
WINGWALL, F.F.V. (0) 4cz2| 2 8'-9 12 |4c2| 2 -9 10 |4c2| 2 6'-9 9 |4c2| 2 5'-9 8 UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF
WINGWALL, F.F.V. (A) 4c2| 2 8'-9 12 |ac2| 2 7'-9 10 |ac2| 2 6'-9 9 |4c2| 2 5-9 8 VERTICAL BARS SHALL BE 3 INCHES.
2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3jaa var | TG00 [sc3(36 var| T |32 facs|so var| o o T |62 |acs|ea var | o LT iz CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
- - - - HORIZONTAL TAILS OF BARS "b” & "s" ESTIMATED TO EXTEND 2'-O BEYOND
WINGWALL, B.F.V. (0) 6ca| | 12'-3 18 [5ca| 1 -3 12 4ca| 10/-3 7 laca| | 9'-3 6 BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS *4di”
WINGWALL, B.F.V. (A) 6c4| 3 12'-3 55 [5c4| 3 -3 35 |4c4| 3 10°-3 21 |4ca| 3 9'-3 19 AND "6F1" ESTIMATED TO PROJECT INTO END SECTION
OF BARREL A MINIMUM OF 2/-0 BEYOND BACK OF PARAPET.
WINGWA A - - - - - - - - - - - -
INGWALL, B.F.V ©s ©s cs €5 THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
APRON, LONGIT., BOTT. 4d| 5 24/~ 83 [4dl 5 21'-6 72 |4di 5 18'-0 60 [4dI 5 14'-6 48 TO MEET THESE REQUIREMENTS.
APRON, LONGIT., TOP 6fl| 6 24-11 | 225 |6f1| 6 21'-6 194 [6f1| & 18'-0 62 |6fl| 6 14'-6 131
PARAPET, VERTICAL 4i| 12 7-0 56 | 4il 12 -0 56 | 4il 12 -0 56 | 4il 12 7'-0 56
PARAPET, HORIZ. Il 4 -1 58 [7j1] 4 71 58 |7j1] 4 71 58 |7j1] 4 71 58
APRON, TRANS., TOP eml| 22 6'-8 220 [emi| 18 6'-8 180 |emi| 15 6'-8 150 lemi| 11 6'-8 1o
APRON, TRANS., TOP 6m2| 2 VAR | 2-9:4'-6 | I1 |em2| 2VAR | 3-8:5'-5 | 14 [em2| 2 VAR | 2-11:4-7 | 11 [em2| 3VAR | 2'-1:5-6 | 17
APRON, TRANS., BOTT. 5m3| 19 4-4 86 |4am3| 16 3-6 37 |4m3| 13 3-6 30 [4m3| 10 3-6 23
CURTAIN, HORIZ. epl| 5 7-5 56 |epl| 5 7'-5 56 |epl| s 7'-5 56 |epl| 5 7'-5 56
WING SLOPE, BOTH F. 6sl| 4 18-8 nz |esi| 4 15'-0 90 |esl| 4 -5 69 |esl| 4 7'-10 47
WING SLOPE, BOTH F. (0) 6s2| 2 8'-4 25 [6s2]| 2 8'-4 25 |6s2| 2 8'-4 25 |es2| 2 8'-4 25
WING SLOPE, BOTH F. (A) 6s3| 2 8'-9 26 |es3| 2 8'-9 26 |es3| 2 8'-9 26 |es3| 2 8'-9 26
WING SLOPE, F. F. 6s4| 2 12'-0 36 |6s4] 2 12'-0 36 |6s4]| 2 12'-0 36 |6s4]| 2 12'-0 36
WING SLOPE, F. F. 6s5| 2 16'-5 49 |6s5] 2 12-10 | 39 |es5| 2 9'-3 28 |ess| 2 5-7 17
CURTAIN, VERT. 5t1] 6 6'-5 40 |5t1] 6 6'-5 40 [st1] 6 6'-5 40 |51 6 6'-5 40
CURTAIN, VERT., ENDS 5t2] 4 6'-7 27 |st2] 4 6'-7 27 |5t2] 4 6'-7 27 |st2| 4 6'-7 27
BRACKET, VERT. sul] 4 5-3 22 |5ul| a4 5-3 22 [5ul] 4 5-3 22 [sul| 4 5-3 22
REINF. STEEL 2361 LBS. 1755 LBS. 1347 LBS. 1092 LBS.
ESTIMATED PARAPET A | LI PARAPET A | I.I PARAPET A | I PARAPET A | LI
QUANTITIES 14.2 1.8 9.5 7.5
ONE HEADWALL CONCRETE WINGWALLS | 5.7 WINGWALLS | 4.2 WINGWALLS | 2.9 WINGWALLS | 1.8
Cu.YD. Ccu.YD. cu.YD. Cu.YD.
APRON 7.4 APRON 6.5 APRON 5.5 APRON 4.6
A INCLUDES TOP OF WINGWALL QUANTITIES.
NOTE: WEIGHT OF BARS OVER 40°-0 LONG INCLUDE
BENT BAR DETAILS AN ALLOWANCE OF 2’-0 FOR LAP.
a 94 2, (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
’<—>‘ =y P «> o ., 7. (0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
! 5l PR S ) . * REFER TO SHEET PWH 30-1-12 FOR ACUTE AND
) D=33 ) b. 2|2~ E J (D=4, < OBTUSE CORNER LOCATIONS.
oy -
- - _gl
36 "1 0=6 5-94 (%) o
5fa 3-3}4 6pl o ¢ BAR PIN DIAMETER
€3 ¢4y 5 22 BAR SIZE D o
R 3 (DIOWADOT H#ishway oiision
-y [°4
5-9% 6-0 | |D22 3 u
-« = 2l 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
J EE— = 2 w u
= (X D=4} oF = " PARALLEL WING HEADWALLS
I o [a]
= Q YNz § g
© |5t Sla e APRIL, 2012
-(7'- 684 ~n3 > \‘ o
L-(7-8) 1-03 512 & a
6s2, 683 5+1. 52 — g QUANT|TY TABULATION
’ w o — -
NOTE: ALL DIMENSIONS ARE OUT TO OUT = & 5’-0 SPAN PWH 30-9-12
D = PIN DIAMETER 3 ES o
SEE_TABLE_AT RIGHT FOR PIN DIAMETER D’ OF c BARS 30 SKEW

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 30-9-12 - THIS SHEET ISSUED 04-12.
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REVISED 12-2016: REMOVED NOTE STATING LOCATION FOR HEADWALL NOTES.
ENGL | SHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-1-12 - THIS SHEET ISSUED 04-12.

-0 DIMENSION TABLE
SxH[I12/x 12/] 12" x 17| 12" x 10°| 12" x 9| 12" x 8| 12 x T"| 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|SxH
ol 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
] 1 &l 12-0 11"-0 10’-0 9'-0 8’-0 -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
1 g P | 52'-3% | 48-1 | 43-10% | 39°-T | 35-4% | 31'-13 | 267-10)| 22'-7% | 18'-43 | 52'-3% | 48-1 | 43'-10% | 39-7@ | 35-4% | 31'-13 | 26'-104 | 22'-T% | 18'-43 P
~ § R | 53'-9) | 49'-4 | 45-0% | 40'-84 | 36-3% | 3I'-1153 | 27-TR | 23'-3 | 18-10}L | 53/-9% | 49'-48 | 45-0% | 40'-8} | 36/-32 | 31-113 | 27-7% | 23'-3 | 18"-10] R
j N 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
- = 1-2 1-2 1'-2 1-2 17-2 1-2 -2 1'-2 1'-2 11 11 -1 11 -1 11 11 11 11 T
- g u 1'-0 1-0 10 10 10 9 9 9 9 1'-0 1-0 10 10 10 9 39 9 9 u
T ow 5'-0 4'-9 4'-6 4'-3 4'-0 3/-9 3'-6 3'-6 3'-6 5'-0 4'-9 4'-6 4'-3 4'-0 3-9 3'-6 3'-6 3'-6 W
@l M | 20-0 18-0 17-0 15-0 13'-0 1"-0 10’-0 8'-0 6'-0 20-0 18-0 17-0 15'-0 13"-0 1-0 10’-0 8'-0 6'-0 M
[e]
I3 E: 1’-0 1'-0 1-0 1-0 1-0 1-0 1’-0 1-0 1-0 1'-0 1-0 1’-0 1-0 1-0 1'-0 1-0 1’-0 1-0 B
& Ty 3
] gl ¢ 9 9 9 9 1’-0 1-0 1’-0 1-0 1’-0 9 6 6 1-0 1’-0 1'-0 1-0 1’-0 1’-0 c
< »—i «| D 6 1'-0 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 1’-0 1’-0 D
3| e 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 E
=
s ELEVATION SECTION DIMENSION TABLE
A 1-0 PARAPET SxH| 8 x 107 8x 9| 8x 8| 8x 7| 8x 6| 8x5 | 8x4| 6x8| 6x7|6x6]|6x5]|6x4|6x3]|5x6/|5x5]|5x4]|5x3 - SxH
ol A | 310 | 280 25'-0 | 22'-0 19-0 16'-0 | 13'-0 25'-0 | 22'-0 19-0 16’-0 13'-0 10°-0 19-0 16’-0 13'-0 10"-0 - A
_1"-3 CURTAIN WALL &l w 10°-0 9'-0 8-0 | 1-0 6'-0 5/-0 4'-0 8-0 7-0 6'-0 5'-0 4'-0 3'-0 6'-0 5'-0 4'-0 3-0 - H
% P |43-10} | 39'-7% | 35-4% | 31'-13 |26'-10) | 22'-7T% | 18-43 | 35-4% | 31’-13 |26/-105 | 22'-T% | 18-43 | 14'-13 |26'-10% | 22-7% | 18-43 | 14’13 - P
§ R | 45-0% | 40'-84 | 36’-38 | 31I'-113 | 27-7% | 23'-3 |18-10}% | 36"-3R | 31I'-11§ | 27-T} | 23'-3 |18'-10}L | 14'-63 | 27"-7% | 23'-3 |18'-10}t | 14'-63 - R
4 s 8’-0 8'-0 8-0 | 8-0 8'-0 8’-0 8'-0 6'-0 6'-0 6'-0 6'-0 6'-0 6'-0 5/-0 5'-0 5'-0 5-0 - S
= I I I I I I I I I I I I I I I I I - T
g u 10 10 10 39 9 39 9 10 9 9 9 9 9 9 9 39 9 - u
T ow 4'-¢ 4'-3 4'-0 3'-9 3-6 3'-6 3'-6 4-0 3-9 3'-6 3'-6 3'-6 3'-6 3'-6 3'-6 3'-6 3'-6 - W
2 L 17-0 15'-0 13'-0 11"-0 10°-0 8'-0 - 13'-0 1"-0 - - - - - - - - - M
§ B 1’-0 1'-0 1-0 1-0 1-0 1-0 1’-0 1-0 1-0 1'-0 1-0 1’-0 1-0 1-0 1'-0 1-0 1’-0 - B
; c 9 9 1’-0 1’-0 1’-0 1-0 1’-0 1-0 1’-0 1'-0 1-0 1’-0 1-0 1’-0 1'-0 1-0 1’-0 - c
«| D 6 1'-0 1’-0 1’-0 1’-0 1-0 1’-0 1-0 1’-0 1'-0 1-0 1’-0 1-0 1’-0 1'-0 1-0 1’-0 - D
al e 6 6 6 9 6 6 9 1-0 1-0 1'-0 1-0 1’-0 1-0 1-0 1'-0 1-0 1’-0 - E
NOTES:
I. SEE DRAWING RCB-GI-12 AND RCB-G2-12 FOR GENERAL NOTES,
SPECIFICATIONS, AND DESIGN STRESSES.
2. SEE DRAWING PWH 45-2-12 THRU 45-4-12 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.
OBTUSE CORNER
GIIOWADOT rishvey diison
i
¢
2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
w w
ol " PARALLEL WING HEADWALLS
o [a]
ARG
=2 vz APRIL, 2012
> m
w
& 2
PLAN VIEW 7 s DIMENSION TABLE
ACUTE CORNER
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(RCB-GI-12 WAS RCB-GI-II IN ERROR).

ENGLISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-2-12 - THIS SHEET ISSUED 04-12.

REVISED 12-2016: ADDED CURTAIN WALL CLASS 20 EXCAVATION DETAIL.

REVISED 2-2017: CORRECTED TYPO.

|
1'-0 \
T =
2 CL. ” 9 — EXISTING _
(TYP.) T T = GROUND . ——BACK OF
5|2 PERMISSIBLE CONST. JT. CURTAIN WALL
1 (EQ. SPACING) ' "\ . = | g BEVELED 2 x 6 KEYWAY -
dile 6 N N aul o 4
Ty ANy _ a
— A1 - 3 < AN S
\ \ " r 5t2 5ul TYP.
NS i CURTAIN WALL
1} cL. J« X
SECTION THRU PARAPET 2 CL. | »L 2} cL. CLASS 20 EXCAVATION
-3 -6 7 *
SECTION THRU CURTAIN WALL o 3
(&)
-
TOP OF PARAPET TOP OF PARAPET
- . :
4x4 CHAMFER AT [ < M .
TOP OF WINGWALL T || © ,;t DI { ©
(TYPICAL) 4 J — T o N
I\ A« ~ B L L /K; © § Il “
> : Y
TOP OF OPENING—f 77- \ X ¢ CULVERT
PERMISSIBLE J \ ALTERNATE PERMISSIBLE f
CONSTRUCTION JOINT TOP OF OPENING CONSTRUCTION JOINT SN T N T T T - v
jEW) PERMISSIBLE >
CONSTRUCTION JOINT Ny
TOP OF WINGWALL DETAILS
| 4x4 CHAMFER AT ,
PERMISSIBLE ° | T0P OF WINGWALL I
CONSTRUCTION JOINT & L (TYPICAL) PERMISSIBLE
| j | /' CONSTRUCTION JOINT
7 | “ NI
| 6 =
<—G CULVERT Ll
| 512
u S = CULVERT SPAN u &
|
651, 652 OR 653 —f—|| _ | 651,652 OR 683 {1\
5 | CURTAIN 1'-6
" | WALL BRACKET
654 OR 655 | N 6s4 OR 685
= .
G ! CURTAIN WALL DETAIL - PLAN VIEW
3 : b APRON IS NOT SHOWN
; ! F.FH — é— b NOTES:
: B.F.H. 4d| BAR SPACING :
= ! Frv. 4 4o " I. SEE DRAWING RCB-GI-12 AND RCB-G2-12 FOR GENERAL NOTES,
! B.F.V. SPAN | SPACING  [NO.OF BARY SPECIFICATIONS, AND DESIGN STRESSES.
! 5-0 | 2 SPA. AT I'-6 5 2.FOR DIMENSION TABLE SEE DRAWING PWH 45-1-12.
-0, 6F1 BARS AT I'-0 SPACING 1-0 60 |3 SPA AT 172 A
‘ ‘ ’ 8-0 | 4 SPA. AT I'-6 7 oy
— --1'_’:-—@4;7 < —'L ; ] /—-\_YE KETWAY 12-0 | 8 SPA.AT 13| I g L
- o AL . = - 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
B JY = SARF PARALLEL WING HEADWALLS
6Fl j tm3 UT 1 4dl 4d| $ Z § g
4dl ™ S| APRIL, 2012
FRONT FACE——> -0 4d1 BAR SPACING (SEE TABLE) II_OHSEO\'/\IVTN(’):V?,(A:EL =| Ve ‘
R | 15 [cROSS SECTION DETAILS
w o
TYPICAL CROSS SECTION - THRU HEADWALL = Q% 45° SKEW PWH 45-2-12
- <t
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(DIMENSION WAS 1’-8 VERTICAL FROM TOP OF PARAPET TO 6s4 BAR.)

¢3 OR c5
) 652 OR 683 W& °
< BACK OF PARAPET ! N S
w s 5fa GALV. STEEL ’ — o
3 + FENCE ANCHOR*\ 6s4 ° S
cl _ 3 = ol ’% INIPLE - ©
I - ;! |
™ -
i ?
=
-0
PARAPET
6| cl e C SPACING _
I
TYPICAL VIEW - FRONT FACE WINGWALL REINFORCING
P |
N
N FRONT FACE i
\\ L WINGWALL 692 OR 693 /E—; °
C'x\\ N N € CULVERT : E 7
\\ S / '
h 4
N N -
N }4& . )
¢3 OR o5 ——, X - 7 T
BACK FACE __ AN y ?
WINGWALL =
X o
c4 - EQUALLY - S -
SPACED < 7 2

c2 - EQUALLY SPACED
BACK OF PARAPET

DETAIL A X - SEE NOTE 2
X SEE NOTE 2 6 c3 @ B SPACING
. M X 14 o5 @ B SPACING % .
TYPICAL VIEW - BACK FACE WINGWALL REINFORCING
NOTES :

I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
SIZES OF HEADWALLS IN THIS STANDARD.

2. NOT APPLICABLE FOR THE FOLLOWING HEADWALL SIZES: 8x4, 6x6, 6X5,
6x4, 6x3, 5x6, 5x5, 5x4, AND 5x3.
3. FOR HEADWALL DIMENSIONS AND BAR SPACING SEE DRAWING PWH 45-1-12.

/DETA IL A

4. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF WING FOR
ALL WINGWALLS.

5. APRON m3 BARS ARE TO BE CENTERED ON ¢ CULVERT.
6. B.F.V. (c4) AND F.F.V.(c2) BARS ARE APPROXIMATELY 4" FROM THE BACK OF PARAPET

FOR ALL HEADWALLS.
@IOWADOT Highway Division

STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS

PARALLEL WING HEADWALLS

07-2016

APRIL, 2012

I”-10 m3 @ D SPACING

PLAN VIEW - BOTTOM APRON REINFORCING

WINGWALL ELEVATIONS &
BOTTOM APRON REINFORCING |PWH 45-3-|2
45° SKEW

APPROVED BY BRIDGE ENGINEER

LATEST REVISION DATE

Hooen 2. e Lol

REVISED 07-2016 - CHANGED 10" VERTICAL DIMENSION FROM PERMISSIBLE WALL CONSTRUCTION JOINT TO 6s4 BAR.

ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-3-12 - THIS SHEET ISSUED 04-12.
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ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-4-12 - THIS SHEET ISSUED 04-12.

1”-0

PLAN VIEW

~PARAPET

4 x 4 CHAMFER ~ E \

—DETAIL A

- TOP APRON REINFORCING

652 BARS 1-0

PARAPET

JUBARS—_ | |

DETAIL A

SHOWING PARAPET BARS ONLY

N
N
\\

NOTES :

I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
SIZES OF HEADWALLS IN THIS STANDARD.
2.FOR HEADWALL DIMENSIONS AND BAR SPACING SEE DRAWING PWH 45-1-12.

3. TOP TRANSVERSE APRON BARS ARE REFERENCED APPROXIMATELY 4" FROM
THE BACK OF THE PARAPET FOR ALL HEADWALLS.

@IOWADOT Highway Division

STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS

PARALLEL WING HEADWALLS

APRIL, 2012

PARAPET REINFORCING &
TOP APRON REINFORCING |PWH 45-4-12
45° SKEW

Hooen 2. e Lol

APPROVED BY BRIDGE ENGINEER

LATEST REVISION DATE

1/30/2017

9:58:26 AM
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BILL OF REINFORCING FOR ONE HEADWALL 45° SKEW CULVERT SPAN x CULVERT HEIGHT

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-5-12 - THIS SHEET ISSUED 04-12.

LOCATION SHAPE 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
BAR| NO. LENGTH | WT.|BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NoO. LENGTH | WT.|BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fa| 2 2-10 6 |5fa] 2 2210 6 |5fal 2 2410 6 |5fal 2 210 6 |5fal 2 210 6 |5fal 2 2-10 | 6 |5fa| 2 210 6 |5fal 2 2'-10 6 |5fa] 2 2210 6
WINGWALL, F.F.H. 5bl 2 55-10 | 121 |5bl 2 51'-7 12 Isbl 2 47'-4 103 |5b1 2 43| 94 |sbl 2 38-10 | 8l |5bl 2 34'-7 72 |5b1 2 30°-4 63 |5bl 2 267~ 54 |[5b1 2 21-10 | 46
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 22 VAR 779 |5b2| 20 VAR 660 |5b2| 18 VAR 551 |5b2| 16 VAR 45| |5b2| 14 VAR 360|5b2| 12 VAR 282 |5b2| 10 VAR 213 |5b2| 8 VAR 153 |5b2| 6 VAR 101
12/-0:54-5 117-11:50"-2 1=11:45-11 1-11:41"-8 1=11:37"-5 11/=11:33/-2 1=11:28-11 11-11:24'-8 11-11:20"-5
WINGWALL, B.F.H. 43| 2 56'-4 78 |4p3| 2 52/~ 72 |4b3| 2 47'-8 66 |4b3| 2 43'-5 6l |4b3| 2 39/-2 52 |4b3| 2 347-11 47 |4b3| 2 30°-8 4 |4b3| 2 26'-5 35 |4b3| 2 22'-2 30
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.H. 4b4| 20 VAR 489 |4b4| 18 VAR 413 |4b4| 16 VAR 341 |4b4| 14 VAR 277 |4b4| 12 VAR 218 [4b4| 10 VAR 167 [4b4| 8 VAR 122 |4b4| 6 VAR 83 |4b4| 4 VAR 50
16'-9:54'-11 16/-9:50"-8 16/-7:46'-3 16'-T:42'-0 16'-7:37'-10 16'-6:33'-6 16'-6:29'-3 16'-6:25'-0 16'-6: 20'-9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 6cl | 140 VAR 1866]5¢] | 128 VAR 113 |5c1 116 VAR 933 |5cl | 106 VAR 806 |5cI |70 VAR 490 |4cl |62 VAR 257 | 4cl |54 vaR 207 | 4cl |46 VAR 163 |4c! |36 VAR 12
2'-9:15'-0 2/-9:13'-11 2'-8:12'-9 2/-8:11'-11 2/-8:10"-9 2/-8:9'-9 2/-8:8'-10 2/-8:7'- 11 2'-8:6'-8
WINGWALL, F.F.V. (0) 6c2| 2 15-0 45 [5c2| 2 147-0 29 |5c2| 2 13-0 27 |5c2| 2 12/-0 25 |sc2| 2 11°-0 23 |4c2| 2 10"-0 13 l4c2| 2 9'-0 12 |4c2| 2 8'-0 I |4c2| 2 7-0
WINGWALL, F.F.V. (A) 6c2| 3 15-0 | 68 |5c2| 3 14'-0 44 |5c2| 3 13-0 41 |5c2| 3 12'-0 38 |5c2| 3 11°-0 34 |4c2| 3 10-0 20 |4c2| 3 9'-0 18 |4c2| 3 8'-0 16 |4ce| 3 7-0 14
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3|104 VAR 1998 | 6c3| 96 VAR 1772 |6c3| 88 VAR 1564|6c3| 80 VAR 1367|6c3| 70 VAR 1135 |6c3| 62 VAR 958 |5¢3 | 54 VAR 554 |5¢3| 46 VAR 450 |5¢3| 36 VAR 329
6'-9:18'-10 6'-9:17-10 6'-9:16'-11 6'-9:16'-0 6'-9:14'-10 6'-9:13-10 6'-9:12'-11 6/-9:12-0 6'-9:10'-9
WINGWALL, B.F.V. (O) 6c4 I 19-0 | 29 |6c4| 1 187-0 27 |6ca| 17'-0 26 |eca| | 167-0 24 |6c4| 15-0 23 |6c4| 14'-0 21 |5c4| 13-0 14 [5¢c4| 12/-0 13 |5c4| 1"-0 1"
WINGWALL, B.F.V. (A) 6c4| 4 19'-0 | 114 |6c4| 4 18/-0 108 |6ca| 4 17'-0 102 [6ca| 4 16-0 96 |eca| 4 15/-0 90 |6c4| 4 14'-0 84 |sca| 4 13'-0 54 |5ca| 4 12/-0 50 |5ca| 4 1’-0 46
WINGWALL, B.F.V. 6c5| 66 9-0 | 892 |6c5| 62 9-0 | 838|6c5| 54 9-0 | 730|6c5| 50 9-0 |676|6c5| 46 9'-0 622 |6c5| 42 9-0 |568|5c5| 34 9-0 |39 |5¢5| 30 8-7 | 269 |5c5| 26 g’ 219
APRON, LONGIT., BOTT. adl| 1 55-7 | 423 [4dl | 11 51-4 | 392 [4dl | 1l 47-1 | 361 [4dl | 11 42-10 | 329 |4dl | 11 38-7 | 284 |4dl | 1l 34-4 | 252 ]adl | 1l 30~ 221 l4d1 | 11 2510 | 190 |4dl | 11 21"-8 159
APRON, LONGIT., TOP 6fl| 13 55-7 | liz2alefi| 13 51-4 | 104tlef1| 13 471|958 |61 | 13 42'-10 | 875 |6FI| 13 38-7 | 153|6f1| 13 34-4 | 670]|6F1| 13 301 587 [6f1 | 13 25-10 | 504 |6f1| 13 21'-8 423
PARAPET, VERTICAL 41 34 7-10 | 178|411 | 34 7-10 | 178|411 | 34 7-10 | 178 |4il | 34 7-10 | 178|411 | 34 7-10 | 178|401 | 34 7-10 | 178 |4l | 34 7-10 | 17841 | 34 710 | 17841 | 34 7-10 | 178
PARAPET, HORIZ. 8jl 4 19'-4 | 206 | 8] 4 19'-4 | 206 |81 4 18-10 | 201 |81 4 18-10 | 201 |81 4 18-10 | 201 |8j! 4 18/-7 198 | 851 4 18/-7 198 | 851 4 18/-7 198 | 8j1 4 18'-7 198
APRON, TRANS., TOP eml| 95 14'-2 | 2021|emI | 87 14'-2 | 1851 |emI | 78 13-10 | 1621 |6ml| 70 13-10 | 1454]6ml| 6l 13'-10 | 1267|6ml| 53 13'-8  |l1088|6mI| 44 13'-8 | 903 |6ml| 36 13'-8 | 739 [6mI| 27 13'-8 | 554
APRON, TRANS., TOP 6m2| 22 VAR | 2/-4:12-10 | 251 |6m2| 22 VAR | 2'-1:12'-7 | 242 |6m2| 22 VAR | 2/-2:12'-8 | 245 |6m2| 21 VAR | 2'-5:12'-5 | 234 |6m2| 22 VAR | 2/-2:12-8 | 245 |[6m2| 21 VAR | 2'-4:12'-4 | 23| |[6m2| 22 VAR | 2'-1:12'-7 | 242 |6m2| 21 VAR | 2'-4:12-4 | 23| |6m2| 22 VAR | 2/-2:12-8 | 245
APRON, TRANS., BOTT. 5m3| 73 15'-7 | 1186|6m3| 34 16'-5 | 838 |6m3| 31 I5-11 |741 |5m3| 28 I5-1 |440 |5m3| 25 157-1 393 [4m3| 22 14-0 | 206[4m3| 19 14'-0 178 [4m3| 16 14'-0 150 [4m3| 13 14'-0 122
CURTAIN, HORIZ. 6pl 6 19'-2 173 | 6pl 6 19°-2 173 6pl 6 1810 | 170 | 6p! 6 18’10 | 170 | 6p! 6 18-10 | 170 |6Pl| 5 18’-8 140 | 6p! 5 18'-8 140 | ép! 5 18'-8 140 | épl 5 18'-8 140
WING SLOPE, BOTH F. 6sl 4 48'-1 | 301 |6sl| 4 43'-8 | 214|6s1| 4 39'-4 | 236 |e6si| 4 35-0 | 210 |esl| 4 30'-8 | 184 |6sl| 4 26'-3 158 | 6sl| 4 21-11 132 |esl| 4 17'-7 106 |6s1| 4 13-2 79
WING SLOPE, BOTH F. (0) 6s2| 2 9-8 29 |6s2| 2 9-7 29 |6s2| 2 9-9 29 |es2| 2 9-9 29 |es2| 2 9'-9 29 |es2| 2 9'-9 29 |es2| 2 9'-9 29 |es2| 2 9-9 29 |es2| 2 9'-9 29
WING SLOPE, BOTH F. (A) 6s3| 2 10-7 | 32 |es3| 2 l0-6 | 32 |es3| 2 l0-6 | 32 |es3| 2 10-6 32 |6s3| 2 10'-6 32 |6s3| 2 10-5 31 |es3| 2 10°-5 31 |es3| 2 10°-5 31 |es3| 2 10°-5 3
WING SLOPE, F.F. 6s4| 2 13'-8 41 |esa| 2 13/-8 41 les4a| 2 13/-8 41 |esa| 2 13-8 41 |esa| 2 13/-8 41 |es4| 2 13'-8 41 |es4a| 2 13-8 41 |es4| 2 13-8 41 |6s4| 2 13-8 41
WING SLOPE, F.F. 6s5| 2 46'-1 | 144 |es5| 2 41"-9 131 |ess| 2 37-4 | 12 |es5| 2 33'-0 99 |6s5| 2 28'-8 86 |6s5| 2 24'-4 73 |es5| 2 19°-11 60 |6s5| 2 15-7 47 |6s5| 2 -3 34
CURTAIN, VERT. 5t] 17 -1 | 140 |5t1| 17 7-8 136 |51 17 7'-5 132 [s+1] 17 7-2 127 |s+i| 17 6'-11 123 |s+1| 17 6'-8 ns |sti| 17 6'-5 na Is+1| 17 6'-5 na Is+i| 17 6'-5 14
CURTAIN, VERT., ENDS 5t2| 4 8'-4 35 |5t2| 4 8'-1 34 |5t2| 4 7-10 | 33 |5t2] 4 7-7 32 [5t2| 4 7-4 31 [5t2] 4 7' 30 [5t2] 4 6'-10 | 29 |st2| 4 6-10 | 29 |5t2| 4 6'-10 | 29
BRACKET, VERT. 5ul 4 6'-8 28 |5ul| 4 6'-5 27 |5ul] 4 6'-2 26 [5ul] 4 6'-0 25 |5ul| 4 5-9 24 |5ul| 4 57 23 |5ul| 4 5-4 22 |5ul| 4 5-4 22 |5ul| 4 5-4 22
REINF. STEEL 12,797 LBS. 10,819 LBS. 9606 LBS. 8397 LBS. 7175 LBS. 596! LBS. 4728 LBS. 4052 LBS. 3371 LBS.
ESTIMATED PARAPET & | 2.3 PARAPET & | 2.3 PARAPET A | 2.2 PARAPET A | 2.2 PARAPET A | 2.2 PARAPET 4 | 2.1 PARAPET A | 2.1 PARAPET A | 2.1 PARAPET A | 2.1
QUANTITIES 72.9 65.4 53.5 47.4 4.6 34.6 29.5 25.0 20.7
ONE HEADWALL CONCRETE WINGWALLS | 30.8 WINGWALLS | 26.4 WINGWALLS | 18.6 WINGWALLS | 15.5 WINGWALLS | 12.7 WINGWALLS | 9.1 WINGWALLS | 7.0 WINGWALLS | 5.2 WINGWALLS | 3.6
Ccu.YD. Cu.YD. CcU.YD. Ccu.YD. CU.YD. CU.YD. CU.YD. CU.YD. Cu.YD.
APRON | 39.8 APRON | 36.7 APRON | 32.7 APRON | 29.7 APRON | 26.7 APRON | 23.4 APRON | 20.4 APRON 17.7 APRON 15.0
A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
(0)- INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH 45-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2/-O FOR LAP. OBTUSE CORNER LOCATIONS. HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL IS BASED ON A 3:/ SLOPE NORMAL TO CENTERLINE OF ROADWAY.
I A THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.

DRESSED AND BEVELED STRIP.

LENGTH

1’-4 <> J 7
’<I5 9 ° < ¥y ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
= < | Z
[rs) D=33 ) 3 =

oy J -
o i A c BAR PIN DIAMETER ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
40 (D=6 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
5fq 4-0 BAR SIZE D BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
c3, ¢4, c5 < p 3 AS OUTLINED IN THE STANDARD SPECIFICATIONS.
3 GIOWADOT riser owisr
33 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" =
6-5§ 10 2} UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF o
e < = VERTICAL BARS SHALL BE 3 INCHES. 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
o J = w [}
L Ty s CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. ol w PARALLEL WING HEADWALLS
i o a
= HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2/-O BEYOND RiE R z
BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “4dl” Szl wis APRIL, 2012
L-(9'-1) AND “6f1" ESTIMATED TO PROJECT INTO END SECTION =
652, 653 S+, 542 OF BARREL A MINIMUM OF 2-O BEYOND BACK OF PARAPET. = 8| QUANTITY TABULATION
THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY & 3 ,
NOTE: ALL DIMENSIONS ARE OUT TO OUT 70 MEET THESE REQUIREMENTS. 5 g 12’-0 SPAN PWH 45-5-12
D = PIN DIAMETER 3 5 o
SEE_TABLE AT RIGHT FOR PIN DIAMETER "D’ OF c BARS 45~ SKEW
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BILL OF REINFORCING FOR ONE HEADWALL 45° SKEW CULVERT SPAN x CULVERT HEIGHT

LOCATION HAPE 10" x 12 10" x 11" 10" x 10’ 10" x 9 10" x & 0% 7 10" x 6 10'x 5 10" 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.[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 [5fa] 2 2/-10 6 [5fa] 2 2'-10 6
WINGWALL, F.F.H. 5bl | 2 55-10 | 121 |sbI| 2 51-7 nz |ser| 2 47-4 103 [5bl| 2 43'-| 94 [sb1] 2 38-10 | 81 |sbl| 2 34'-7 72 |sb1| 2 30-4 63 [5b1| 2 26'-| 54 [561] 2 2110 | 46
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 22 VAR 779 |5b2| 20 VAR 660 [5b2| 18 VAR 551 |5b2| 16 VAR 452 |5b2] 14 VAR 360 [5b2]| 12 VAR 282 |5b2/ 10 VAR 213 |sb2| 8 var 153 |sb2| 6 vaAR 1ol
12'-0:54"-5 11"-11:50'-2 111245711 12'-0:41'-8 11'-11:37"-5 1-11:33-2 H-11:28"-11 11'-11:24'-8 11-11:20'-5
WINGWALL, B.F.H. 43| 2 56'-4 78 |4p3| 2 52/~ 72 4p3] 2 47'-8 66 |ab3| 2 43'-5 61 |ab3| 2 39'-3 52 |4b3| 2 34'-11 47 [4p3| 2 30-8 a1 |av3| 2 26'-5 35 [4b3| 2 22/-2 30
WINGWALL, B.F.H wal20var | 2 M L ago laval e var | 2 AT L ais |abalisvar | 2 EM s [anal1avar | 2 EA | orr labal iz var | 2 ERM L ais [anal ovar | ZEAM et |abal svar | 2 AT oo [abal svar | 2 EAM | a3 |apal avar | 2 AT 5o
T 167-9:54"-11 16"-9:50"-8 16'-7:46"-3 16'-7:42'-0 16"-7:37"-10 16'-6:33'-6 16"-6:29'-3 16"-6:25'-0 16'-6:20'-9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 6cl 140 VAR 1840 |5¢1 192 VAR 1644 |5¢1 |174 VAR 1391 |6cl | 80 VAR 871 |5cl| 70 vaR 484 |5¢1 | 62 VAR 396 |5cl | 54 VAR 319 |4cl | 46 VAR 160 |4c! | 36 VAR 1o
2-8:14'-10 2-T:13'-10 2-T:12'-9 2-8:11"-10 2'-T:10"-8 2'-1:9'-8 2'-T:8"-9 2-1:7'-10 2-T:6"-1
WINGWALL, F.F.V. (0) 6c2| 2 14'-11 45 |5c2| 2 13-11 29 |5c2| 2 12-11 27 |ec2| 2 -1 36 |5¢c2| 2 10/~ 11 23 |5c2| 2 9-11 21 |sc2| 2 8-l 19 |4c2| 2 711 N fac2| 2 6'-11 9
WINGWALL, F.F.V. (A) 6c2| 3 14/-11 67 [5c2] 3 1311 44 [5c2] 3 1211 40 |ec2| 3 =11 54 [5c2] 3 1011 34 [5c2] 3 911 31 |sc2| 3 8-l 28 [ac2| 3 -1 16 [4c2] 3 6'-11 14
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3|104 VAR 1985|6c3|96 VAR 1760]|6c3 |88 VAR 1533|6c3|80 VAR 1357|5¢3|70 VAR 782 |5¢3|62 VAR 660 |5c3|54 VAR 549 |5¢3|46 VAR 446 |5c3|36 VAR 325
6'-8:18'-9 6'-8:17'-9 6'-8:16-10 6'-8:15'- 11 6'-8:14'-9 6'-8:13'-9 6'-8:12'-10 6/-8:11'-11 6'-8:10-8
WINGWALL, B.F.V. (0) 6ca| | 18'-11 28 [6ca| | 1711 27 [6cal 1 16'-11 25 [6cal | 1511 24 [5ca] 14~ 11 16 [5ca| 1 1311 15 [5ca| 1 12'-11 13 [5ca| 1 =1 12 [5cal 10°-11 1
WINGWALL, B.F.V. (A) 6ca| 4 1811 14 |eca| 4 171 108 [6cal 4 16'-11 102 [6cal 4 15-11 96 [5ca| 4 1411 62 [5ca| 4 1311 58 [5ca| 4 12-11 54 [5c4| 4 =1 50 |5ca| 4 1011 46
WINGWALL, B.F.V. 6c5| 66 9-0 892 [6c5| 62 9-0 838 [6c5| 54 9-0 730 |6c5| 50 9-0 |676|5c5] 46 9-0 432 [5e5| 42 9'-0 394 [5¢5| 34 9-0 319 |5¢5] 30 8'-6 266 |505| 26 8'-0 217
APRON, LONGIT., BOTT. 4dl| 9 55'-7 | 346 [4dI | 9 50-4 | 321 [4dI | 9 47 295 [4dI | 9 42-10 | 270 [4dI| 9 38-7 [ 232 |adl | 9 34-4 [2064dI | 9 30'- 181 [4dr | 9 25-10 | 155 [4dI| 9 21-8 | 130
APRON, LONGIT., TOP 6FI [ 11 55-7 | 951 [6FI | 11 51-4 |88l [6fI] 1 47 I G 42'-10 | 741 [efI] 1 38-7 | 637 [efI| 1 34-4 [ 567 |6F1] 11 30'- Y G 25-10 | 427 [efI| 1 21'-8 | 358
PARAPET, VERTICAL 41| 29 7-10 | 152 |41 | 29 7-10 | 152 41| 29 7-10 | 152 [4i1 ]| 29 7-10 | 152|411 | 29 7-10 |52 |41 | 29 7-10 |52 |41 | 29 7-10 | 152 411 | 29 7-10 | 152|411 ] 29 7-10 | I52
PARAPET, HORIZ. 8jl| 4 16-6 | 176 |8j1| 4 16-6 | 176 |8j1] 4 16-0 | 171 |8j1| 4 16-0 | 171 |8j1| 4 16-0 | 171 |8j1| 4 I5-10 | 169 |8j1| 4 I5-10 | 169 |8j1| 4 I5-10 | 169 |81 4 I5-10 | 169
APRON, TRANS., TOP 5ml| 97 12-2 [1231 [smi| 89 12-2 |[1129smi| 80 =10 | 987 [smi| 72 =10 | 889 [smi| 63 IENEE S -8 | 669 [5ml| 46 -8 | 560 [5mlI| 38 -8 | 462 [sml| 29 -8 | 353
APRON, TRANS., TOP 5m2| 18 VAR | 2'-4:10’-10 | 124 [5m2] 18 VAR | 2/-1:10'-7 | 119 [5m2| 18 VAR | 2/-2:10-8 | 120 [s5m2| 17 VAR | 2/-5:10'-5 | 114 |5m2] 18 VAR | 2/-2:10'-8 | 120 [5m2[ 17 VAR | 2-4:10’-4 | 112 [5m2] 18 VAR | 2/-1:10'-7 | 119 [5m2| 17 VAR | 2/-4:10-4 | 112 |5m2| 18 VAR | 2/-2:10'-8 | 120
APRON, TRANS., BOTT. 5m3| 73 12-9 |97 [sm3| &7 12-9 |89l [sm3| 6l 12-3 | 779 [em3| 28 13-2 | 554 [5m3| 25 12-3 | 319 [4m3] 22 -2 164 [am3] 19 -2 142 [am3| 16 -2 19 [ams] 13 -2 a7
CURTAIN, HORIZ. 6pl| 6 16'-4 | 147 [6pl] & 16'-4 147 [epl| 6 16-0 | 144 |epl| 6 16-0 | 144 |epl| 6 16-0 | 144 |epl| 5 I5-10 | 119 |épl| 5 i5-10 | 19 |6pl| 5 I5-10 | 13 |6pl] 5 I5-10 | 119
WING SLOPE, BOTH F. 6sl| 4 48~ 301 |6sl| 4 43-8 [ 274 |6sl| 4 39-4 [ 236 |esl| 4 35-0 | 210 ]esl| 4 30-8 | 184 |esl| 4 26'-3 | 158 |6sl| 4 21°-11 132 |esl| 4 17-7 |06 |esl| 4 13-2 79
WING SLOPE, BOTH F. (0) 6s2| 2 9'-8 29 [es2] 2 9-7 29 |es2| 2 9'-9 29 |es2] 2 9-10 30 |es2| 2 9-9 29 [es2] 2 9-10 30 |es2| 2 9'-10 30 [es2| 2 9'-9 29 |es2| 2 9'-9 29
WING SLOPE, BOTH F. (A) 6s3| 2 10°-7 32 [es3] 2 10'-6 32 |es3] 2 10-6 32 |es3] 2 10°-7 32 [6s3] 2 10'-6 32 [6s3] 2 10'-6 32 [6s3] 2 10'-6 32 |es3| 2 10'-5 31 [es3] 2 10"-5 30
WING SLOPE, F. F. 6s4| 2 3-8 41 |esa| 2 3-8 41 lesa| 2 13-8 a1 |esa| 2 13-8 a1 |esa| 2 3-8 41 |esa| 2 3-8 a1 |esa| 2 3-8 a1 lesa| 2 3-8 a1 |esa| 2 3-8 41
WING SLOPE, F. F. 6s5| 2 46/ 144 |es5| 2 41-9 | 131 |es5| 2 37'-4 Nz |ess| 2 33-0 99 [6s5| 2 28'-8 86 |6s5| 2 24'-4 73 |es5| 2 19'-11 60 |6s5] 2 15'-7 47 |6s5| 2 -3 34
CURTAIN, VERT. 5t1] 15 7-11 124 [5t1] 15 7'-8 120 [5t1] s 7'-5 e |5t s 7'-2 nz |st1] s 6'-11 08 [5t1] 15 6'-8 104 [5t1] s 6'-5 100 [5t1] s 6'-5 00 [5t1] 15 6'-5 100
CURTAIN, VERT., ENDS 5t2] 4 8'-4 35 [5t2] 4 8- 34 |5t2] 4 7-10 33 [st2] a4 7-7 32 [st2] a4 7-4 31 |st2] 4 71 30 |5t2] 4 6'-10 29 |st2] a4 6-10 29 |5t2] 4 6-10 29
BRACKET, VERT. 5ul 4 6'-8 28 |5ul 4 6'-5 27 |5ul 4 6'-2 26 |5ul 4 6'-0 25 | 5ul 4 5/-9 24 |5ul 4 5'-6 23 |5ul 4 5/-4 22 |5ul 4 5/-4 22 |5ul 4 5/-4 22
REINF. STEEL 11,276 LBS. 10,217 LBS. 9019 LBS. 7620 LBS. 5638 LBS. 4798 LBS. 4131 LBS. 3412 LBS. 2828 LBS.
ESTIMATED PARAPET A | 2. PARAPET A | 2.l PARAPET A | 1.9 PARAPET A | 1.9 PARAPET 4 | 1.9 PARAPET A | 1.9 PARAPET A | 1.9 PARAPET A | 1.9 PARAPET A | 1.9
QUANTITIES 65.5 58.6 41.3 4.7 36.5 30.1 25.6 21.6 17.8
ONE HEADWALL CONCRETE WINGWALLS | 30.8 WINGWALLS | 26.4 WINGWALLS | 18.6 WINGWALLS | 15.5 WINGWALLS | 12.7 WINGWALLS | 9.I WINGWALLS | 7.0 WINGWALLS | 5.2 WINGWALLS | 3.6
CU.YD. Cu.YD. CU.YD. Cu.YD. CU.YD. CU.YD. CU.YD. CU.YD. Cu.YD.
APRON | 32.6 APRON | 30.1 APRON | 26.8 APRON | 24.3 APRON | 21.9 APRON | I9.l APRON | 16.7 APRON | 14.5 APRON | 12.3
A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
(0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH 45-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2/-0 FOR LAP. OBTUSE CORNER LOCATIONS.
BENT BAR DETAILS HEADWALL NOTES:
THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
I
1'-4 s p THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
Foy P .
=le o %
m 03T ) e ~ | T o ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
4 D~ /¥ T & | = DRESSED AND BEVELED STRIP.
e . c BAR PIN DIAMETER
4'-0 () D=6 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
5fq 4'-0 BAR SIZE D IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
c3, ¢4, c5 < -0 p 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
4il > <] : AS OUTLINED IN THE STANDARD SPECIFICATIONS. /‘ J'IOWADOT Highway Division
— 5 32 @
6-5] 7'-0 6 2} CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2 o
e < ® T2 o JTEERISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF ] STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
o) J = = . w ]
s Ty e |z " PARALLEL WING HEADWALLS
© v CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. Rl § &
. | 9 %
HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-O BEYOND Sle vz APRIL, 2012
L-(@'-1) 5ul BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4d!” = o QUANTITY TABULATION
AND "6€1" ESTIMATED TO PROJECT INTO END SECTION & a8
6s2, 653 5T, 512 OF BARREL A MINIMUM OF 2/-0 BEYOND BACK OF PARAPET. s 3 ,
NOTE: ALL DIMENSIONS ARE OUT TO OUT THE “"LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY e & |0’-0 SPAN PWH 45-6-12
D = PIN DIAMETER TO MEET THESE REQUIREMENTS. = % 450 SKEW
SEE TABLE AT RIGHT FOR PIN DIAMETER D" OF ¢ BARS

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-6-12 - THIS SHEET ISSUED 04-12.
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o]
BILL OF REINFORCING FOR ONE HEADWALL 45~ SKEW CULVERT SPAN x CULVERT HEIGHT
8" x 10’ 8" x 9" 8’ x 8’ 8'x 1 8’ x 6’ 8"x 5’ 8" x 4
LOCATION SHAPE
BAR| NO. LENGTH | WT.[BAR| NoO. LENGTH | WT.[BAR| No. LENGTH | WT.[BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | WT.[BAR| NoO. LENGTH | WT.[BAR| NoO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fa| 2 2'-10 6 [s5fa] 2 2’-10 6 |5fa] 2 2'-10 6 |s5fa| 2 2'-10 6 |sfal 2 2'-10 6 |s5fal 2 2'-10 6 |sfal 2 2'-10 6
WINGWALL, F.F.H. 5p1| 2 47-4  [103|5b1| 2 43'-| 94 [sb1| 2 38-10 | 8l |sbi| 2 34-7 72 [sp1| 2 30-4 | 63 |sbl| 2 26/ 54 [sp1| 2 21-10 | 46
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2| 18 VAR 552 |5b2| 16 VAR 451 |5b2]| 14 VAR 360 [5b2| 12 VAR 282 |5b2| 10 VAR 213 [5b2| 8 VAR 153 [Sb2| 6 VAR ]
12-0:45'-11 17-11:41'-8 -11:37'-5 [17-11:33'-2 [-11:28"- 11 11-11:24'-8 11-11:20'-5
WINGWALL, B.F.H. 163 2 47'-8 66 |4b3 2 43'-6 6l |4b3 2 39'-3 52 |4b3 2 34'-11 47 |4b3 2 30'-8 41 |4b3 2 26’-5 35 |4b3 2 22'-2 30
WINGWALL, B.F.H svar | 2 EAM gy lavag | 2B o 2var | 2 MM 1o ovar | 2 M e svar | 2 M g svar | o A g avar | 2 EM g
PE b4 16-T:46'-3 b4 16-T:42'-| b4 16"-7:37'-10 b4 16'-6:33'-6 b4 16-6:29'-3 b4 16'-6:25'-0 aba 16"-6:20"-9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 6cl | 116 VAR 1307 |5¢cl |106 VAR 779 |5¢1 | 70 VAR 472 |5¢c1 | 62 VAR 385 |4cl | 54 VAR 198 |4c! | 46 VAR 155 |4c! | 36 VAR 106
2/-6:12'-6 2/-5:11'-8 2/-5:10"-6 2'-5:9'-6 2/-5:8'-7 2'-5:7'-8 2/-5:6'-5
WINGWALL, F.F.V. (0) 6c2| 2 12'-9 38 |sc2| 2 1'-9 25 [5c2| 2 10'-9 22 |sc2| 2 9'-9 20 [4c2| 2 8'-9 12 |ac2| 2 7-9 10 |4c2| 2 6'-9 9
WINGWALL, F.F.V. (A) 6c2| 3 12'-9 57 |sc2| 3 -9 37 |5c2| 3 10°-9 34 |5c2| 3 9'-9 3l |4ace| 3 8'-9 18 |ac2| 3 7-9 16 |5c2| 3 6'-9 14
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3|88 VAR 1465|5c3(80 VAR 887 [5¢3|70 VAR 733 |5c3|62 VAR 617 [5c3|54 VAR 512 |5c3|46 VAR 414 |6c3|36 VAR 433
6'-0:16'-2 6/-0:15'-3 6'-0:14'1 6'-0:13"1 6'-0:12'-2 6'-0:11'-3 6'-0:10'-0
WINGWALL, B.F.V. (0) 6cd| | 16-3 | 24 [5c4| | 15-3 16 |sca| | 14-3 15 |sca| | 13'-3 14 |sca| | 12'-3 13 |5cal 1 -3 12 |6cal 1 10"-3 15
WINGWALL, B.F.V. (A) 6ca| 4 16-3 | 98 [5c4| 4 15-3 | 64 |5c4| 4 14-3 | 59 |5c4| 4 13-3 | 55 |5c4| 4 12-3 | 51 |5c4| a4 -3 | 47 |6ca| 4 10-3 | 62
WINGWALL, B.F.V. 6c5| 54 8-6 | 689 |5¢c5| 50 8-6 | 443 |5c5| 46 8-6 | 408 |5c5| 42 8-6 | 372|5c5| 34 8-4 | 296 |5c5] 30 7-10 | 245|c5| - - -
APRON, LONGIT., BOTT. 4di| 7 47-1 | 230 [4dl| 7 42'-10 | 210 [4d1| 7 38-7 | 180 [4dl| 7 34-4 |16l [4a1| 7 30'-1 141 laar | 7 25-10 | 121 f4dr| 7 218 | 10l
APRON, LONGIT., TOP 61| 9 47-1 | ee4|6fl| 9 42-10 | 606 [6F1| 9 38-7 | 522 [6F1| 9 34'-4 | 464 [6F1| 9 30'-1 | 407 |6F1| 9 25'-10 | 349 |6F1| g 21'-8 | 293
PARAPET, VERTICAL 41| 23 7-10 | 120 |40 | 23 7-10 | 120 [4i | 23 7-10 | 120 [4i | 23 7-10 | 120 |4i1 | 23 7-10 | 120 4 | 23 7-10 | 120 |40 | 23 7-10 | 120
PARAPET, HORIZ. I 4 13-2 |10 |7j1| 4 13-2 |08 |7j1] 4 13-2 |08 |7]1] 4 13-0 | 106 [7]I] 4 13-0 | 106 [7j1] 4 13-0 | 106 [7j1] 4 13-0 | 106
APRON, TRANS., TOP 5ml| 82 9-10 |84l [5mI| 74 9-10 | 759 [5mI| 65 9-10 | 667 [émI| 38 9-8 | 552 [5ml| 48 9-8 | 484 [5mI| 40 9-8 | 403 |6ml| 21 9-8 | 305
APRON, TRANS., TOP 5m2| 14 VAR | 2-2:8’-8 | 79 [5m2| 13 VAR | 2-5:8-5 | 73 [5m2| 14 VAR | 2-2:8-8 | 79 |em2| 9 VAR | 2'-4:8'-4 | 72 |5m2| 14 VAR | 2-1:8-7 | 78 |5m2| I3 VAR | 2'-4:8’-4 | 72 |[6m2| 9 VAR | 2'-5:8'-5 | 73
APRON, TRANS., BOTT. sm3| 6l 10-5 | 663 [em3| 28 -4 | 477 |6m3| 25 -4 | 4z6 |sm3| 22 10-3 | 235 [4m3| 19 9-4 18 [am3| 16 9'-4 100 [4m3| 13 9'-4 8l
CURTAIN, HORIZ. 6pl| 6 13-2 | 119 |epl| 6 13-2 | 19 |epl| 6 13-2 | 19 |epl| 5 13-0 | 98 |epl| 5 13-0 | 98 |epl| 5 13-0 | 98 |epl| 5 13-0 | 98
WING SLOPE, BOTH F. esl| 4 39-4 [ 236|e6sl| 4 35'-0 | 210 [esl| 4 30-8 | 184 [esl| 4 26'-3 | 158 |esl| 4 21-11 | 132 |esl| 4 17-7 | 106 |esl| 4 13-2 79
WING SLOPE, BOTH F. (0) 6s2| 2 9-10 30 [6s2]| 2 9'-9 29 |es2| 2 9-9 29 [es2| 2 9-10 | 30 [es2| 2 9-9 29 |es2| 2 9'-9 29 |es2| 2 9'-9 29
WING SLOPE, BOTH F. (A) 6s3| 2 10°-7 32 |es3| 2 l0-6 | 32 [6s3| 2 l0-6 | 32 [6s3| 2 l0-6 | 32 [6s3| 2 10-5 | 31 [6s3] 2 l0-5 | 31 |es3| 2 10-5 | 3l
WING SLOPE, F. F. 6s4| 2 13-8 | 41 [es4]| 2 13-8 | 41 |es4| 2 13-8 | 41 [es4a| 2 13-8 | 41 [es4]| 2 13-8 | 41 [es4]| 2 13-8 | 41 |es4]| 2 3-8 | 4l
WING SLOPE, F. F. 6s5| 2 37-4 | liz [6s5| 2 33-0 | 99 |ess| 2 28'-8 | 86 [6s5| 2 24-4 | 73 |85 2 19'-11 60 |6s5| 2 15/-7 47 |6s5| 2 -3 34
CURTAIN, VERT. IRE 7'-5 93 [s5t1] 12 7-2 90 [st1] 12 611 87 [5t1] 12 6'-8 83 |5t1| 12 6'-5 80 |5t1| 12 6'-5 8o [5t1] 12 6'-5 80
CURTAIN, VERT., ENDS st2| 4 7-10 33 |5t2] 4 7-7 32 [st2] a4 7'-4 31 |st2] 4 71 30 [st2] 4 6'-10 29 |s5t2| a 6-10 | 29 [5t2| a4 6-10 | 29
BRACKET, VERT. Sul| 4 6'-2 26 [5ul]| 4 511 25 [5ul] 4 5'-8 24 [5ul] 4 5-6 23 |5ul| 4 5-3 22 |5ul] 4 5'-3 22 |5ul] 4 5'-3 22
REINF. STEEL 8173 LBS. 6170 LBS. 5195 LBS. 4346 LBS. 3521 LBS. 2984 LBS. 2394 LBS.
ESTIMATED PARAPET & | 1.7 PARAPET & | I.7 PARAPET A | 1.7 PARAPET 4 | 1.6 PARAPET 4 | 1.6 PARAPET 4 | 1.6 PARAPET A | 1.6
QUANTITIES 40.3 35.4 30.7 24.9 211 17.7 14.5
ONE HEADWALL CONCRETE WINGWALLS | 18.6 WINGWALLS | 15.5 WINGWALLS | 12.7 WINGWALLS | 9.l WINGWALLS | 7.0 WINGWALLS | 5.2 WINGWALLS | 3.6
CL.YD. cu.YD. CU.YD. Cu.YD. CU.YD. CU.YD. CU.YD.
APRON | 20.0 APRON | 18.2 APRON | 16.3 APRON | 14.2 APRON | 12.5 APRON | 10.9 APRON | 9.3
A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.

(0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWH 45-1-12 FOR ACUTE AND

AN ALLOWANCE OF 2/-0 FOR LAP. OBTUSE CORNER LOCATIONS.
HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL IS BASED ON A 3: SLOPE NORMAL TO CENTERLINE OF ROADWAY.
I <.
I'-4 P THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
e
=l® 9)
5 EI RS ol &Y ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
i D @ % % 4= DRESSED AND BEVELED STRIP.
e = c BAR PIN DIAMETER
3-6 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
5fa BAR SIZE D IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
c3, c4, c5 a 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-O IN EITHER DIRECTION
g AS OUTLINED IN THE STANDARD SPECIFICATIONS. /‘J'IOWADOT Highway Division
34 24
R al CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2 g
e < 2 ggkﬁ'fafgﬁgg’ 'gEAEEng §R|NS{:T-|%V£N' CLEARANCE TO THE BOTTOM ENDS OF 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
0;' J = . 'LLJ w
L = = " PARALLEL WING HEADWALLS
CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. s[2 N
=z z
NE
HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2/-0 BEYOND =i 2 APRIL, 2012
Lot9-1) BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4d” =| V&
AND "6fI" ESTIMATED TO PROJECT INTO END SECTION & g
6s2, 653 OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET. = 3 QUANTI TY TABULATION
NOTE: ALL DIMENSIONS ARE OUT TO OUT THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY ol g 8'-0 SPAN PWH 45-7-12
D = PIN DIAMETER TO MEET THESE REQUIREMENTS. < g o
SEE TABLE AT RIGHT FOR PIN DIAMETER "D’ OF c BARS 45 SKEW

REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-7-12 - THIS SHEET ISSUED 04-12.
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REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-8-12 - THIS SHEET ISSUED 04-12.

o
BILL OF REINFORCING FOR ONE HEADWALL 45% SKEW CULVERT SPAN x CULVERT HEIGHT
6’ x 8' 6'x T 6’ x 6 6’x 5’ 6’ x 4’ 6’ x 3
LOCATION SHAPE
BAR| NO. LENGTH | WT.|BAR| NO. LENGTH | WT.|BAR| No. LENGTH | WT.[BAR| No. LENGTH | WT.[BAR| NoO. LENGTH | WT.|BAR| NO. LENGTH | WT.
FENCE ANCHOR (GALV.) 5fa| 2 2-10 6 |sfa] 2 2'-10 6 |5fa] 2 2'-10 6 |s5fa] 2 2'-10 6 |s5fa| 2 2-10 6 |s5fa| 2 2-10 6
WINGWALL, F.F.H. 5bl 2 38-10 | 81 |5bl 2 34'-7 72 |sbl 2 307-4 63 [sbI| 2 26/-1 54 |5bl 2 21”-10 46 |5bl 2 17-7 37
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 562 14 VAR 360|562 12 VAR 282 |sb2| 10 VAR 213 [5b2| 8 VAR 153 |sb2| 6 VAR 101 |sb2| 4 vaR 59
1°-11:37"-5 1-11:33'-2 11'-11:28"11 11-11:24°-8 11°-11:20"-5 1-11:16'-2
WINGWALL, B.F.H. w3 2 39/-3 52 463 2 34— a7 |ap3| 2 30'-8 41 |ap3| 2 26'-5 35 |ap3| 2 22/-2 30 |ab3| 2 1711 24
WINGWALL, B.F.H 4p4]| 12 VAR 2 EACH g 4b4| 10 VAR 2 EACH g 4b4| 8 VAR ZEACH oy 4b4| 6 VAR 2 EACH s 4b4| 4 VAR 2 EACH 44| 2 16'-6 22
e 16'-7:37"-10 16'-6:33'-6 16'-6:29'-3 16'-6:25'-0 16/-6:20"-9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5¢1 | 70 VAR 472 |5c1 |62 VAR 385 |4cl |54 VAR 198 |4c1 | 46 VAR 155 |4c1 | 36 VAR 106 |4ci | 28 VAR 74
2'-5:10"-6 2'-5:9'-6 2/-5:8'-7 2'-5:7'-8 2/-5:6"-5 2'-5:5'-6
WINGWALL, F.F.V. (0) 5c2| 2 10-9 22 |5c2| 2 9'-9 20 |4c2| 2 8'-9 12 |ac2| 2 7-9 10 |ac2| 2 6'-9 9 lac2| 2 5-9
WINGWALL, F.F.V. (A) 502 3 10-9 34 |5c2| 3 9'-9 31 |ac2| 3 8'-9 18 |ac2| 3 7-9 16 [4ac2| 3 6'-9 14 [ac2| 3 5-9 12
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 5c3| 70 VAR 733 |5¢3| 62 VAR 617 |6c3|54 VAR 737 |6c3] 46 VAR 596 [5c3| 36 VAR 300 |5c3| 28 VAR 220
6'-0:14'-1 6'-0:13/-1 6'-0:12/-2 6'-0:11'-3 6'-0:10"-0 6'-0:9'- 1
WINGWALL, B.F.V. () 5c4| | 14'-3 15 |5c4| | 13-3 14 |ecal | 12-3 18 |ecal | -3 17 |5ca| 10°-3 I |scal 9-3 10
WINGWALL, B.F.V. (A) 5c4| 4 14/-3 59 |5c4| 4 13-3 55 [6ca| 4 12-3 74 |6ca| 4 -3 68 [5c4| 4 10°-3 43 |5c4| 4 9'-3 39
WINGWALL, B.F.V. 5c5| 46 8-6 408 [505] 42 8-6 372 | c5 - - - Jes - - N - - Y - - -
APRON, LONGIT., BOTT. 4d| 6 38-7 155 |4dl 6 34'-4 138 |44l 6 30-1 121 [aq1 6 25'-10 | 104 |4dI 6 21'-8 87 [4dl 6 17'-5 70
APRON, LONGIT., TOP 6FI 7 38-7 | 406 [6FI 7 34'-4 | 361 [6FI 7 30-1 316 |6FI 7 25'-10 | 272 |6FI 7 21-8 | 228 |6fI 7 17'-5 183
PARAPET, VERTICAL 4i| 17 7-10 89 | 4il 17 7-10 89 | 4il 17 7'-10 89 | 4il 17 7-10 89 | 4il 17 7-10 89 | 4il 17 7-10 89
PARAPET, HORIZ. I 4 10'-4 84 | 751 4 107-2 83 |71 4 10/-2 83 |71 4 10"-2 83 |71 4 10"-2 83 |7j1| 4 10-2 83
APRON, TRANS., TOP 6ml| 34 7-10 | 400 |emi| 30 7-8 345 [emi | 25 7-8 288 [emi | 21 7-8 242 [emt| 17 7-8 196 |6mi| 13 7-8 150
APRON, TRANS., TOP 6m2| 5VAR | 2-2:6'-2 | 31 [em2| 4 VAR |2-10:5-10| 26 [6m2| 5 VAR | 2-7:6'-7 | 34 |em2| 5VAR | 2'-4:6'-4 | 33 |em2| 5VAR | 2-2:6/-2 | 31 [em2| 4 VAR | 2/-11:5-11 | 27
APRON, TRANS., BOTT. 6m3| 25 8'-6 319 |sm3| 22 7-5 170 [5m3| 19 7-5 147 |[4m3| 16 6'-6 69 [am3| 13 6'-6 56 [4m3| 10 6'-6 43
CURTAIN, HORIZ. 6pl| 6 10'-4 93 |epl| 5 10-2 76 |epl| & 10-2 76 |epl| 5 10"-2 76 |epl| 5 10-2 76 |epl| 5 10°-2 76
WING SLOPE, BOTH F. 6sl| 4 30'-8 184 |6sl| a4 26'-3 158 |6sl| 4 21-11 132 |esl| 4 17'-7 106 |6s1| 4 13/-2 79 |esl| 4 8'-10 53
WING SLOPE, BOTH F. (0) 6s2| 2 9'-9 29 |6s2| 2 9-10 30 |es2| 2 9-9 29 |es2| 2 9-9 29 |es2| 2 9-9 29 |6s2| 2 9'-9 29
WING SLOPE, BOTH F. (A) 6s3| 2 10-6 32 |6s3] 2 10-6 32 |es3| 2 10-5 31 |es3| 2 10°-5 31 |es3| 2 10°-5 31 [es3] 2 10-5 31
WING SLOPE, F.F. 6s4| 2 13-8 41 |es4| 2 13'-8 41 |esa| 2 13'-8 41 |esa| 2 13'-8 41 lesa| 2 13'-8 41 |esa] 2 13'-8 4
WING SLOPE, F.F. 6s5| 2 28'-8 86 |6s5] 2 24'-4 73 less| 2 1911 60 |6s5] 2 15/-7 47 less| 2 -3 34 |es5| 2 6'-10 21
CURTAIN, VERT. 5t 9 611 65 |5t1]| 9 6'-8 63 [5t1] 9 6'-5 60 |5t1]| 9 6'-5 60 [5t1] 9 6'-5 60 [5t1] 9 6'-5 60
CURTAIN, VERT., ENDS 5t2] 4 7-4 31 |5t2] 4 I 30 |5t2] 4 6'-10 29 [st2] 4 6-10 29 |st2] 4 6-10 29 |st2] 4 6-10 29
BRACKET, VERT. 5ul| 4 5-8 24 |sul| 4 5-6 23 [5u1] 4 5-3 22 [5ul] 4 5-3 22 |5ul] 4 5-3 22 |5ul|] 4 5-3 22
REINF. STEEL 4529 LBS. 3806 LBS. 3060 LBS. 2526 LBS. 1887 LBS. 1518 LBS.
ESTIMATED PARAPET A | 1.5 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.4 PARAPET A | 1.4
QUANTITIES 27.6 22.2 18.6 15.5 12.6 9.9
ONE HEADWALL CONCRETE WINGWALLS | 12.7 WINGWALLS | 9.1 WINGWALLS | 7.0 WINGWALLS | 5.2 WINGWALLS | 3.6 WINGWALLS | 2.2
CU.YD. Cu.YD. CU.YD. CU.YD. CU.YD. CU.YD.
APRON 13.4 APRON 1.7 APRON 10.2 APRON 8.9 APRON 7.6 APRON 6.3
A INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
(0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
NOTE: WEIGHT OF BARS OVER 40°-0 LONG INCLUDE  REFER TO SHEET PWH 45-1-12 FOR ACUTE AND
AN ALLOWANCE OF 2'-0 FOR LAP. OBTUSE CORNER LOCATIONS.
HEADWALL NOTES:
BENT BAR DETAILS THIS HEADWALL 1S BASED ON A 3: SLOPE NORMAL TO CENTERLINE OF ROADWAY.
a THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
E ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
© D=33 ) |z DRESSED AND BEVELED STRIP.
=
3¢ ¢ BAR PIN DIAMETER ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
5fa 3 ca cs BAR SIZE o BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
€ cac 3 AS OUTLINED IN THE STANDARD SPECIFICATIONS. /‘ IOWADOT Hiah Divisi
3 J ighway Division
33 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" & ‘
o < - 4% UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF g
> J e VERTICAL BARS SHALL BE 3 INCHES. 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
= = w w
=
s CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. 2|5 § 8 PARALLEL WING HEADWALLS
J - NS =
T ‘ " ‘Sﬂ \ -0 HORIZONTAL TAILS OF BARS "b" & “s" ESTIMATED TO EXTEND 2/-O BEYOND =2 NE
L~(9-0) pcry s BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4d!” MEN IRVIES APRIL, 2012
652, 653 -3 AND “6F1" ESTIMATED TO PROJECT INTO END SECTION o o
5t1,5t2 OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET. - S QUANTITY TABULATION
. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY A g /_
NOTE: ALL DIMENSIONS ARE OUT TO OUT TO MEET THESE REQUIREMENTS. S & 6’-0 SPAN PWH 45-8-12
D = PIN DIAMETER - = 450 SKEW
SEE_TABLE AT RIGHT FOR PIN DIAMETER D" OF ¢ BARS

1/30/72017  9:58:33 AM bkloss W:\Highway\Bridge\Standards\Culverts\LRFD\EnglishLRFDSignedSingleCulverts.dgn  PWH 45-8-12 11x17_pdf.pltcfg



REVISED 07-2016 - CHANGED FENCE ANCHOR BAR (5fa) FROM 3’-1 TO 2'-10.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - PWH 45-9-12 - THIS SHEET ISSUED 04-12.

BILL OF REINFORCING FOR ONE HEADWALL
45° SKEW CULVERT SPAN x CULVERT HEIGHT
5 x 6 5 x 5’ 5 x 4’ 5 x 3 H
LOCATION SHAPE HEADWALL NOTES:
BAR| NoO. LENGTH | wT.|BAR| NO. LENGTH | wT.|BAR| NO. LENGTH | wT.[BAR| NO. LENGTH | wT.
FENCE ANCHOR (GALV.) 5fal 2 2'-10 6 |5fa| 2 2'-10 6 |5fa| 2 2'-10 6 |5fa] 2 2’-10 6 THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
WINGWALL, F.F.H. 5bl 2 30'-4 63 |5bl 2 26°-1 54 |5bl 2 21-10 46 |5bl 2 17'-7 37
> EACH > EACH > EACH 5 EACH THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
WINGWALL, F.F.H. 562 562 562 562
’ VOVAR | 1ol | 212 BVAR | iag | 122 BVAR | 1oii20r-5 | 1O AVAR | cile=2 | 92 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3"
WINGWALL, B.F.H. 43| 2 30-8 | 4l |ap3| 2 26'-5 | 35 |4p3| 2 22'-2 | 30 [4p3] 2 -1 | 24 DRESSED AND BEVELED STRIP.
2 EACH > EACH > EACH o6 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
WINGWALL, B.F.H. DAL BVAR | o | Z2 AP BVAR oo | B VAR | e eneg | 20 [P 2 22 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
: : : BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
2 EACH 2 EACH 2 EACH 2 EACH A ANDA A .
WINGWALL, F.F.V. 4cl|SAVAR | o |198 | 4ol B VAR | 7 |155 | dcl |36 VAR | T 1106 [dcl| 28 VAR | T | T4 S OUTLINED IN THE STANDARD SPECIFICATIONS
: : : : CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2"
WINGWALL, F.F.V. (0) 4c2 2 8'-9 12 |4c2 2 -9 10 |4c2 2 6'-9 9 |4c2| 2 5'-9 8 UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF
WINGWALL, F.F.V. (A) 4c2| 3 8'-9 18 |4c2| 3 7'-9 16 |4c2| 3 6'-9 14 |4c2| 3 5/-9 12 VERTICAL BARS SHALL BE 3 INCHES.
2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3/54 VAR 737 |5c3/ 46 var 214 |5¢3]36 VAR 300 |5¢3] 28 var 220 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
670122 6O 670:100 609 HORIZONTAL TAILS OF BARS “b” & ESTIMATED TO EXTEND 2/-O BEYOND
i i i_ i "b" "s" M X =
WINGWALL, B.F.V. (0) 6cd| | 12/-3 18 [5ca| 1 -3 12 |5c4| | 10'-3 I |sca| i 9'-3 10 BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4d!”
WINGWALL, B.F.V. (A) 6c4| 4 12'-3 74 |5c4] 4 -3 a7 |5c4| 4 10°-3 43 |5c4| 4 9-3 39 AND “6F1" ESTIMATED TO PROJECT INTO END SECTION
OF BARREL A MINIMUM OF 2'-O0 BEYOND BACK OF PARAPET.
WINGWA A - - - - - - - - - - - -
INGWALL, B.F.V cs €5 cs cs THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
APRON, LONGIT., BOTT. 4d| 5 30-1 100 [4dI 5 25'-10 | 86 |4dI 5 21'-8 72 |4di 5 17-5 58 TO MEET THESE REQUIREMENTS.
APRON, LONGIT., TOP 6fl| & 30-1 271 61| 6 25-10 | 233 |6fl| 6 21-8 195 |6f1 | 6 17-5 157
PARAPET, VERTICAL 4i| 15 7-10 78 | 4il 15 7-10 78 | 4il 15 7'-10 78 | 4il 15 7-10 78
PARAPET, HORIZ. 1 4 8'-9 2 |1 a4 8'-9 2 |t 4 8'-9 2 |15 4 8'-9 72
APRON, TRANS., TOP emi| 26 6'-8 260 |emi| 22 6'-8 220 [emi| 17 6'-8 170 lemt| 13 6'-8 130
APRON, TRANS., TOP 6m2| 4 VAR | 2'-1:5'-1 | 22 [em2| 3 VAR |2-10:4-10| 17 [6m2| 4 VAR | 2-8:5'-8 | 25 |em2| 4 VAR | 2'-5:5-5 | 24
APRON, TRANS., BOTT. am3| 9 50 65 [am3| 16 50 54 l4am3| |3 5/ 44 |am3| 10 501 34
CURTAIN, HORIZ. 6pl| 5 8'-9 66 |epl| 5 8'-9 66 |epl| 5 8'-9 66 |epl| 5 8'-9 66
WING SLOPE, BOTH F. 6sl| 4 217-11 132 |est| 4 177 106 |6st| 4 13-2 79 |esl| 4 8-10 53
WING SLOPE, BOTH F. (0) 6s2| 2 9'-9 29 |6s2| 2 9'-9 29 les2| 2 9'-9 29 les2| 2 9'-9 29
WING SLOPE, BOTH F. (A) 6s3| 2 10'-5 31 [es3] 2 10-5 31 les3| 2 10-5 31 |es3| 2 10-5 31
WING SLOPE, F.F. 6s4| 2 13/-8 41 |es4| 2 13/-8 41 |es4| 2 13'-8 41 |es4| 2 13'-8 41
WING SLOPE, F.F. 6s5| 2 1911 60 |6s5] 2 15'-7 47 less| 2 -3 34 [6s5]| 2 6'-10 21
CURTAIN, VERT. 5t 8 6'-5 54 |s+1| 8 6'-5 54 [5+1] 8 6'-5 54 [st1| 8 6'-5 54
CURTAIN, VERT., ENDS 5t2| 4 6-10 29 |5t2] 4 610 29 |st2] 4 610 29 [st2] 4 6'-10 29
BRACKET, VERT. sul| 4 5-3 22 |5ul] 4 5-3 22 |5ul| 4 5-3 22 |sul| 4 5-3 22
REINF. STEEL 2834 LBS. 2170 LBS. 1757 LBS. 1410 LBS.
ESTIMATED PARAPET A | 1.3 PARAPET A | 1.3 PARAPET A | 1.3 PARAPET A | 1.3
QUANTITIES 17.4 14.4 1.7 9.l
ONE HEADWALL CONCRETE WINGWALLS | 7.0 WINGWALLS | 5.2 WINGWALLS | 3.6 WINGWALLS | 2.2
CU.YD. Cu.YD. CU.YD. CU.YD.
APRON a.l APRON 7.9 APRON 6.8 APRON 5.6
A INCLUDES TOP OF WINGWALL QUANTITIES.
NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE
BENT BAR DETAILS AN ALLOWANCE OF 2-0 FOR LAP.
7 7 (A) - INDICATES BAR LOCATED AT ACUTE CORNER.
1'-4 > 3 P (0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
?‘—" EX ¥ - o 2 ¥, REFER TO SHEET PWH 45-1-12 FOR ACUTE AND
1 i< .
mi[ 533 ) . % 5~ & i o (D=4} > OBTUSE CORNER LOCATIONS.
/\’) 3 T J o -
< - _n3
36 106 7-03(%) D ¢ BAR PIN DIAMETER
5fq 4'-0 BAR SIZE D
c3, c4,ch5 L‘—’l 2 3 ﬂ
: (DIOWADOT H#ishway oiision
3 @
6'-5§  7'-0 al u
-« = 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
J i = w w
Ty e (X\0=4} = " PARALLEL WING HEADWALLS
N R Sz NE
i o @
|51 -0 Sle vz APRIL, 2012
L~(9'-0) 654 1-38 512 54l e o
6s2, 683 5t1, 52 — g QUANT|TY TABULATION
g 2 / PWH 45-9-12
NOTE: ALL DIMENSIONS ARE OUT TO OUT = & 5'-0 SPAN
D = PIN DIAMETER 3 = o
SEE_TABLE_AT RIGHT FOR PIN DIAMETER D’ OF c BARS 45 SKEW
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S+ 3-2

- / / /
SrHIe ESTIMATE OF QUANTITIES - ONE JOINT - 3/, 4/, & 5’ SPANS
BARS Syl e I'-0 C-C_ BILL OF REINFORCING STEEL 3 X 3 4 x4’ 5 X 3 5 x 4 5 X 5 5 X 6
NO. SPA. = S + | BAR|  LOCATION SHAPE [NO.] LENGTH | WEIGHT |NO.JLENGTH | WEIGHT |NO.] LENGTH | WEIGHT [NO.] LENGTH | WEIGHT [NO. LENGTH | WEIGHT |NO.] LENGTH | WEIGHT
058 + &', 0.5 9 5x1 | SLAB & WALLS 3 13- al 3 14 24| 3] 151 47 3] 151 41 |3 15 417 |3 151 47
PERMISSIBLE
CONSTRUCTION JOINT | 5%2 | FLOOR & WALLS 3] 14-5 45 3 17°-5 54 3] le’-5 51 3 18'-5 58 3 ] 20°-5 64 3| 22'-5 70
5xl W ! Syl | TOP & SIDES 5] 4-10 | 76 |18] 4-10 | 91 |i17]| 4-10 | 86 [I19] 4-10 | 96 |21 | 4-10 | 106 [23] 4-10 | 116
— ?*‘ 5y2 | BOTTOM 5] 62 32 |6 6-2 39 |7] 62 45 |7 -2 45 |7 ] e-2 45 7] &2 45
— — 5z | BOTTOM & FLOOR 5] 2-10 5 |6] 2-I0 8 |7] 2-10 | 21 [|7] 2-10 | 21 |7 2-10 | 21 |71] 2-10 | 2
° o i h ale © TOTAL WEIGHT (LB) 209 246 250 267 283 299
I P L/ | N TOTAL CONCRETE (CY) 1.5 1.8 .8 1.9 2.0 2.2
- <l a7 < — 5yl |
| —i—' /
<+ 3" PREFORMED =
ol ol 10 ExP. JOINT R BENT BAR DETAILS
| Sl W FILLER : o R S
vl al< KEYWAY . + , o7 o
| 2|&  CONsT. /(SEE BARREL) - - S + 28} I'-5 4—7 e ]
R JOINT | i | 34 W _ of
5y2 & 5 =330 ) i D=2} J
g -\5--\%'\ ’ ‘ ) — <k el D=33" ? 5 ~ :\'\;;D 2z -
@ ¥ IFE | Sy Ly ¥ " Y o 0=2; L >
o 1 T¢ = - 4 J N
| _ = + HEE: . - .
| . - =1
L5x2 \ = == - e
0.5 + 6 5x2 - 52 5y2
BARS 5y2 & 5z e I'-0 C-C 5x| & 5x2
NO.SPA.= S + |
" S+ 2-0 NOTE:
S + 32
ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
SECTION THRU BARREL CONCRETE PLACEMENT
BARREL | BARREL DIMENSION] BELL JOINT QUANTITES (CY)
1'-8 10 SIZE A B C_|FOOTING | WALLS | SLAB
> 3% 3 8 0 | 9 0.647 | 0.336 | 0.510
10 10 x4 8 o | 9 0.730 | 0.462 | 0.573
5 % 3 8 o | 9 0.812 | 0.336 | 0.636
5yl 7 7
o == 5 % 4 8 o | 9 0.812 | 0.462 | 0.636
—T | [ . . 5% 5 8 0 [ s 0.812 | 0.588 | 0.636
oy L - 5' X 6 8 10 9 0.812 0.714 0.636
A Y ™
5x| P e 5xI
s | = i (- 4" PREFORMED
ol 35 . i (f/:/EXP. JOINT FILLER
| rd < | - 5yl -
+ " | 4
T - ! 1
[R5 S E—
vy v e -8 10
& of —T AT - 33| 5 8} |23
L =) S = e
S ) — - NOTES:
PERMISSIBLE CONSTRUCTION -  5x1—F — - I. DIMENSIONS AND QUANTITIES SHOWN ARE BASED ON SLAB, FLOOR, AND WALL THICKNESSES
JOINT (SEE SHEET CBJ 4-12) 1. (A, B, AND C, RESPECTIVELY). VALUES FOR THESE DIMENSIONS, UNDER VARYING FILL
oo = oA s L CONDITIONS, CAN BE FOUND ON THE RCB CULVERT BARREL DETAIL SHEETS.
LONGITUDINAL SECTION } /1 ‘ 2. CHANGE LENGTHS OF BARS 5xl, 5x2, 5z, AND ADJUST REINFORCING STEEL AND CONCRETE
S0 I PREFORMED QUANTITIES ACCORDINGLY FOR SLAB, WALL, AND FLOOR THICKNESSES OTHER THAN SHOWN.
= 2 m OINT FILLER 3. ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE EDGE TO
1'-8 10 Z : OUTSIDE OF BAR, EXCEPT AS NOTED.
4. MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE CURRENT STANDARD
19,19 TOP & SIDES - BARS 5y| SPECIFICATIONS OF 1.D.0.T.
QJF 5yl 5. SEE SHEET RCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
M . 1+ PREFORMED 6. BARREL FLOOR BARS ml & m9 ARE TO BE SHORTENED 6" IN LENGTH AT BELL JOINTS.
o 2 o EXP. JOINT FILLER
LR S ——— DO I | - =
D N A NN N O PO A =< 5z 5y2
~N
AR & SLAB a ——— GIIOWADOT ishwor oiision
ol w = 1" PREFORMED z =) i N B R &
41 e EXP. JOINT FILLER L & ] R 2R IR A | g
T Sl Bttt I R e ki ] @ - ‘ 2 STANDARD DESIGN
| H— - —J - - w [}
vla Mﬁ;- iDL 0 = T R L = " SINGLE REINFORCED CONCRETE
| a
) : : I — al 7 1 s PERMISSIBLE CONSTRUCTION E 5 § 5 BOX CULVERTS
T p— o 3 5| 8 2 M o|ln . A
ol | TR == g _=N : >« | JOINT (SEE SHEET CBJ4-12) = | Vs PRIL, 2012
¥ 7y 1 " I'-8 10 = g8
) OTL syl D ~ o 3
° g £ | CULVERT BELL JOINTS CBJ I-12
PLAN VIEW BOTTOM - BARS 5y2 & 5z 3 < 3 4 & 5 SPANS

REVISED 07-13 - THE m9 BARS WERE ADDED TO NOTE NUMBER 6.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - CBJ [-12 - THIS SHEET ISSUED 04-12.
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REVISED 07-13 - THE m9 BARS WERE ADDED TO NOTE NUMBER 6.

S + 2C + 2'-0

S+ 2¢C 7
Sl ESTIMATE OF QUANTITIES - ONE JOINT - 6’ SPAN
oA TS BILL OF REINFORCING STEEL 6 X 3 6 X 4 6 X 5 6 X 6 6 X 1 6 x 8
05s 4 6 oS c BAR] _ LOCATION SHAPE [NO.JLENGTH | WEIGHT |NO.JLENGTH | WEIGHT [NO. LENGTH | WEIGHT [NO.LENGTH | WEIGHT [NO.] LENGTH | WEIGHT |NO. LENGTH | WEIGHT
Egﬁlg‘lr%%JICBh%N JOINT : " 6x| | SLAB & WALLS 4 0r-9 | 107 |4l -9 | 1or |4 17-9 | 107 |4 | i7-9 | 1or |4 17-9 | 107 |4 [ ir-10 | 107
x| o 6x2 | FLOOR & WALLS 4] 183 | 110 |4 ] 20-3 | 122 | 4| 22-3 | 134 |4 |i7-11 | 108 |4 17-11 | 108 |4 18-0 | 108
—\— %‘— 6x3 | WALLS -1 -- - -1 - - |- - — |8 55 65 |8 | 65 77 |8 ] 75 89
; 6yl | TOP & SIDES 18] &-2 167 |20] 6'-2 185 |22] e-2 | 204 |24| e-2 | 222 |26] e-2 | 241 |28 e-2 | 259
P R < 6y2 | BOTTOM 8| 175 89 |8 7-5 89 |8 75 89 |8 | 75 89 |8 7-5 89 |8 75 89
eF . iy ‘ N A 6z | BOTTOM & FLOOR 8] 3-2 38 |8 3-2 38 |8 3-2 38 |8 3-2 38 |8 3-2 38 |8] 3-2 38
-] = R arw i ) TOTAL WEIGHT (LB) 511 541 572 629 660 690
NI . Ny Y L» PREFORMED S TOTAL CONCRETE (CY) 2.8 3.0 3.2 3.4 3.5 3.7
1'-0 ju g + ,
‘gl £XP. JOINT NI ESTIMATE OF QUANTITIES - ONE JOINT - 8’ SPAN
a4 o3 KEYWAY Tt BILL OF REINFORCING STEEL 8 x 4’ 8 x 5 8 x 6 8 X 1 8 X 8 8 x 9 8 x_10’
< 25 (SEE BARREL) - < BAR] _ LOCATION SHAPE [NO.JLENGTH | WEIGHT [NO. LENGTH | WEIGHT |NO.JLENGTH | WEIGHT [NOJ LENGTH | WEIGHT |NO. LENGTH | WEIGHT [NOJLENGTH | WEIGHT |[NOJ LENGTH | WEIGHT
+| 2/s Ko | W3 e : 6xI | SLAB & WALLS 41099 | 119 |4 v9-9 | s |4 i9-9 | 19 |4 19-9 | 19 |4 |19-10 | 13 |4 201 21 |4 ] 20-3 | 122
| < ay » 6y2 & 62 \ Ly v 6x2| FLOOR & WALLS 4| 22-3 | 134 |4 | 24-3 | 146 |4 | 1911 | 120 |4 |19-11 | 120 |4 ] 200 | 120 |4 ] 20-3 | 122 |4 20-5 | 123
] m e = A 6x3 | WALLS - - - |- - - |8] 55 65 |8 65 77_|8] 75 89 |8 | 8-5 ol |8 ] 95 13
@Y ¥ P [ =} 6yl | TOP & SIDES 22| -2 | 204 |24| e-2 | 222 26| e-2 | 241 |28| &-2 | 259 |30| -2 | 278 |32] &-2 | 296 |34| -2 | 3I5
w0 ! 'j.‘¢ > 6y2 | BOTTOM o| 7-7 n4_|io| 7-7 n4_|io| 77 n4_ || 7-1 n4_|io| 7-8 s || 7-8 15 _|1o] 7-8 15
R— = & 6z | BOTTOM & FLOOR o] 3-2 48 |1o] 3-2 48 |10] 3-2 48 |10] 3-2 48 |io] 3-2 48 |io] 3-2 48 |10] 3-2 48
6x2 | TOTAL WEIGHT (LB) 619 649 707 737 763 803 836
0.55 + 6 TOTAL CONCRETE (CY) 3.5 3.6 3.8 4.0 4.2 4.4 4.7
BARS 6y2 & 6z @ I'-0 C-C
NO.SPA =S + 1T CONCRETE PLACEMENT BENT BAR DETAILS
S+ 2C + 2'-0 BARREL | BARREL DIMENSION] BELL JOINT QUANTITES (CY) LENGTH - 8'-8 )
> SIZE A B C_|FOOTING] WALLS | SLAB S + 303 e
JOINT DETAIL 6 x 3 8 | 10 ] 9 1.285 | 0.486 | 1.038 6xl o
SECT I ON THRU BARREL 6’ X 4 8 10 9 1.285 0.668 1.038 D:4é“) T 6x| e
6 x 5 8 o | 9 1285 | 0.850 | 1.038 in. &3 D=4, ) ¥ b
6 x 6 8 o | o 1285 | 1.032 | 1.038 - _ 7;; o
6 x 1’ 8 10 9 1.285 1.214 1.038 i 6x3 =z 6x3 _ v ,TV S
2-0  1'-0 6 x 8 8 0 | 95| 1294 | 1396 | 1.045 w s © < Hza <
o 8" x 4’ o | 2| s 1.544 | 0.668 | 1.250 S — peal | = + NES +
o | 8x5 | 10 | 12 | 9 | 1544 | 0.850 | 1.250 bx2 2y o= Ty 62
L 6yl 8x6 | 10| 12 | 9 | 1.54a | 1.032 | 1.250 LENGTH - 8-10
(I :\[ 8 x T’ 0 | 12 | 9 | 1544 | 1214 | 1.250
<4 = A v 8 x 8 0 | 125] 9.5 | 156 1396 | 1.258 6xl, 6x2 & 6x3 6x1 & 6x2
[ - 8 x 9 0 |25 | 1 1589 | 1.578 | 1.280 g 13
— 7 7 - 10
. ox| i s = oxl 8 x 10 0o Ji25] 12 ] reos | r7e0 | 1.296 2'-0
b = | L 3" PREFORMED y
M _ | 1 EXP. JOINT FILLER —N\o — Deal s
T 9 i - 6yl = ~ D=4} .l e mi (e 4
+| T 6X3ﬁr > 1 i N * =
N ! L 2-0 -0 , i
: ] = e MY 2 il -8 i
g < | \ | | 3
\ 6x2 ! . 6z 4 10 | @
< ' X yoa : 4 : NOTE: 6yl 6v2
by o} T NI4T ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. y
a : T2y W el \ ot o ot X 1.3 TIMES VERTICAL DIMENSION.
] - Jd v 6yv2 = OR 6x3 —A =
3 = M s
2 . v e ‘ NOTES:
| @ PERMISSIBLE CONSTRUCTION ] . ] i
H JOINT (SEE SHEET CBJ4-12) T T - )K/ 6yl . I. DIMENSIONS AND QUANTITIES SHOWN ARE BASED ON SLAB, FLOOR, AND WALL THICKNESSES
n oo V4 (A, B, AND C, RESPECTIVELY). VALUES FOR THESE DIMENSIONS, UNDER VARYING FILL
5 S|uw 1" PREFORMED CONDITIONS, CAN BE FOUND ON THE RCB CULVERT BARREL DETAIL SHEETS.
I LONGITUDINAL SECTION e EXP. JOINT FILLER 2. CHANGE LENGTHS OF BARS 6xI, 6x2, 6z, AND ADJUST REINFORCING STEEL AND CONCRETE
z vo 1o QUANTITIES ACCORDINGLY FOR SLAB, WALL, AND FLOOR THICKNESSES OTHER THAN SHOWN.
2" - 3. ALL BAR LENGTHS ARE ESTIMATED WITH A" 2" CLEARANCE FROM CONCRETE EDGE TO
' | TOP & SIDES BARS Gyl OUTSIDE OF BAR, EXCEPT AS NOTED
i » .
o o707 4. MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE CURRENT STANDARD
I T ‘
o = 6y! » SPECIFICATIONS OF 1.0.0.T.
. 4" PREFORMED _
! - 7 7 -
2 f i 5. SEE SHEET RCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES
3 < — o EXP. JOINT FILLER 6. BARREL FLOOR BARS ml & L
- 7 ¢ . ml & m9 ARE TO BE SHORTENED 6" IN LENGTH AT BELL JOINTS.
\ o ] el o = 6z 6y2
2 0 | pmm====— -4 r-1---------"------------- A | !
i & SLAB R E (DIOWADOT H#ishwoy oiisin
= oy - 1" PREFORMED z } . : | &
o g EXP. JOINT FILLER_ L o - ‘ z
2 ol “fF— - - v " ex2—d - " 2 STANDARD DESIGN
3 + ; r 6y2 & 62 ! = = = w &
& MK el o FLoor | © A = W SINGLE REINFORCED CONCRETE
[©) : ' . M a
2 S ! : - a . 5 \—PERMISSIBLE CONSTRUCTION S ] = BOX CULVERTS
2 ! , . 44 9,125 | JOINT (SEE SHEET CBJ4-12) S|a . APRIL, 2012
% (&) 3 y 2) -0 5 \(( = ’
[T ¥ i - < < B 3 [=
g o —L/xew I %’
& ¢ g £ | CULVERT BELL JOINTS CBJ 2-12
5 PLAN VIEW BOTTOM BARS 6y2 & 6z > < 6 8 8 SPANS
(&)
Z|
L]
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rErEs S ESTIMATE OF QUANTITIES - ONE JOINT - 10’ SPAN
BARS 6yl @ 1’-0 C-C
< J — BILL OF REINFORCING STEEL 10' x 4 10’ x 5 10" x 6 10" x 1 10’ x 8 10 x 9 10 x_10° 0" x 11’ 10" x 12/
ONgéSfAé; s *0'55 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 |NO. LENGTH | WEIGHT |NO. LENGTH | WEIGHT
PERMISSIBLE . " 6x| | SLAB & WALLS 4 | 2311 144 | 4] 23-11 144 |4 [ 23-11 144 | 4] 23-11 144 | 4] 24-0 144 | 4] 24'-3 146 |4 | 24'-5 147 4| 24'-1 148 |4 | 24'-10 149
CONSTRUCTION JOINT o 6x2 | FLOOR & WALLS 4] 25-9 | 155 |4 21-9 | 167 |4 ] 23-9 | 143 | 4| 23-9 | 143 |4 | 23-10 | 143 |4 | 24" 145 |4 | 24-3 | 146 |4 | 24-5 | 147 |4 | 24-8 | 148
6x| !
_\— = 6x3 | WALLS | - — |- - —~ |8 52 62 | 8] 6-2 74 |8 | 1-2 86 |8 ]| 8-2 98 |8 ] 9-2 o |8 | 1o=2 | 122 |8 ]| 12 134
; 6yl | TOP & SIDES 24| 8-0 288 26| 8-0 312 |28| 8-0 | 336 [30] 8-0 | 360 |32]| 8-0 385 |34] 8-0 409 |[36] 8-0 433 |38] 8-0 457 40| 8'-0 | 48l
PN R < 6y2 | BOTTOM 2| 9-6 7 12| 9-6 7 |12] 9-6 7 12| 9-6 7 |12 9-6 7 |12] 9-6 7 2| 9-6 T 2| 91 173 |12| 9-7 173
e — ‘ N 6z | BOTTOM & FLOOR 2] 31 i 2] 31 [ IREET I 2] 3-1 I 2] 31 i1 2] 3-11 71 |12 3= I 2] 3-I1 [ IR i1
‘_ TAQL
_ <1 Ay - ! . TOTAL WEIGHT (LB) 829 865 927 963 1000 1040 1078 118 1156
k-1 NE Y e é”‘PREFORMED - < TOTAL CONCRETE (CY) 6.2 6.5 6.8 7.1 7.4 7.8 8.1 8.5 8.8
1’-3 | < + /
s gz Exe. JoInT 53 ; ESTIMATE OF QUANTITIES - ONE JOINT - 12° SPAN
vl al< ex3— 1] KEYWAY = Ex BILL OF REINFORCING STEEL 2’ x & 2’ x 5 2’ x 6 2’ x 1 2’ x & 2’ x & 2’ x 10’ 2’ x I’ 2’ x 12
"
< 25 (SEE BARREL) - < 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
L 2s —Xa i 3. + 6x| | SLAB & WALLS 4| 26-2 | 157 | 4] 262 | 57 |4 26~ 157 | 4| 261 157 | 4| 261 157 |4| 263 | 158 |4 | 265 | 159 | 4| 26'-8 | 160 |4 | 26'-10 | I6l
N = » 6y2 & 62 ~ L + 6x2 | FLOOR & WALLS 4| 28-0 | 168 | 4| 30-0 | 180 |4 |25-11 | 156 |4 |25-11 | 156 |4]|25-11 | 156 |4 | 26 57 |4| 26-3 | 158 |4] 266 | 159 |4 | 26'-8 | 160
o ——hr o — % 6x3 | WALLS | - — |- - —~ |8 52 62 |8 6-2 74 |8 | 12 86 |8 ]| 8-2 98 |8 ]| 9-2 no sl 1o-2 | 122 |8 -2 134
<t ~
@ ¥ ! | = 6yl | TOP & SIDES 26| 8-0 312 |28| 8-0 336 |30] 8-0 | 360 |32| 8-0 385 |34] 8-0 | 403 |36 8-0 433 [38] 8'-0 457 |40| 8-0 | 481 |42| 8-0 | 505
w ‘ k,°¢ 5 6y2 | BOTTOM 14] 9-10 | 207 |14| 9-10 | 207 |14| 9-10 | 207 |i14| 9-10 | 207 [14] 9-10 | 207 |i4| 9-10 | 207 |i14| 9-10 | 207 |14] 9-10 | 207 |14| 9-10 | 207
Y k= | = & 6z | BOTTOM & FLOOR 4] 31 82 |14] 3-1I 82 |14] 3-1I 82 |14] 3-1I 82 |14] 3-1I 82 |14] 3-1I 82 |14] 3~ 82 |14] 3~ 82 |14 ] 3-1I 82
6x2 | TOTAL WEIGHT (LB) 926 962 1024 1061 1097 1135 173 1211 1249
0.55 + 6" TOTAL CONCRETE (CY) 7.1 1.3 7.6 7.9 8.2 8.5 8.8 9.2 3.6
BARS 6y2 & 6z @ 1'-0 C-C
NO-SPA =S+ CONCRETE PLACEMENT BENT BAR DETAILS
+ + "
S + 2C + 2-6 BARREL | BARREL DIMENSION] BELL JOINT QUANTITES (CY) LENGTH - 104 )
< 10| N)T) DETAIL SIZE A B C_|FOOTING] WALLS | SLAB r—j S + 2C + 2-0} I”-9
10" x 4/ 125 | 14 9 2.808 1.047 2.372 6xI _ r >
10'x 5 |125]| 14 9 2.808 1.332 | 2.372 N D=4} 6xl
SECT|0N THRU BARREL 10’ x 6 12 14 9 2.808 1.618 2.360 o o 0 D=44{ ) L/
7 7 s Ny < o 25 _al
0% 1 2.5 | 145 | 9 2.819 1.903 | 2.372 o = N s o« D=4}
v 13 10" x 8 12 145 ] 95 | 2.834 | 2.189 | 2.372 ! 6x3 2 6x3 T 4 J
<> 0'x 9 |25 145 | 1 2.877 | 2.474 | 2.419 - Tiz - & Aza ~
, 7 7 J N R JlEex
o 3 07 x 10" |i2.5 [ias | 12 2.905 | 2.760 | 2.443 o |— 6xz D=4b.| ; NEER +
" \ vl 0'x 1" |125 | 15 | 13 2.946 | 3.045 | 2.467 < Ty 62
B I .\/ Y 10'x 12" | 125 | 15 |45 | 2.989 | 3.331 | 2.502 LENGTH - 10"-2 6x2 -
| DA A A 2’x 4 | 145 | 17 | 105 | 3.265 | 1.041 | 2.740
< A — : : 127x 5 | 145 | 17 |05 | 3.265 | 1.332 | 2.740 6xl, 6x2 & 6x3 6xl & 6x2
sl 12’x 6" 145 | 17 | 10 | 3.251 1.618 | 2.728 . 173
s oxl — e 6x 127x 7 | 145 | 17 | 1o | 325 | 1.903 | 2.728 23 A 25 10,
N | L §" PREFORMED 12’x 8 | 145 | 17 [ 10 | 3251 | 2189 | 2.728 ‘ ‘
Y . | T EXP. JOINT FILLER 2x 9 |15 | 17 | 1 3.279 | 2.474 | 2.752 /e
T | . 6yl < 12’x 10 145 | 17 12 3.308 2.760 2.776 -
Wz . . . . . = o
< ST 4 12’ II”_ | 145 [ 17.5 [ 13.5 | 3.363 | 3.045 | 2.812 = D=4, .
. ! Loy 12°x 122 | 145 | 175 [ 145 | 3.392 | 3.330 2.835
| <————6X%x2 2'-6
T <] | ex2 | b 6z 2'-6 -3 )
N | N — | 6vl 2'-2
= pr
. —a ey NOTE: M
py ] o} ik |y ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. 6y2
D| > f."i N ey2 X 1.3 TIMES VERTICAL DIMENSION.
w " = ‘ y
|
M
9 @ PERMISSIBLE CONSTRUCTION S NOTES:
'EI JOINT (SEE SHEET CBJ 4-12) ] l I. DIMENSIONS AND QUANTITIES SHOWN ARE BASED ON SLAB, FLOOR, AND WALL THICKNESSES
©u <o _t (A, B, AND C, RESPECTIVELY). VALUES FOR THESE DIMENSIONS, UNDER VARYING FILL
x LONGITUDINAL SECTION Y | CONDITIONS, CAN BE FOUND ON THE RCB CULVERT BARREL DETAIL SHEETS.
Qv oy v . 2. CHANGE LENGTHS OF BARS 6xl, 6x2, 6z, AND ADJUST REINFORCING STEEL AND CONCRETE
=k o 13 2la 2" PREFORMED QUANTITIES ACCORDINGLY FOR SLAB, WALL, AND FLOOR THICKNESSES OTHER THAN SHOWN.
=" < » EXP. JOINT FILLER 3. ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE EDGE TO
= . OUTSIDE OF BAR, EXCEPT AS NOTED.
SR " -3 | TOP & SIDES - BARS 6y| 4. MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE CURRENT STANDARD
om ) Byl SPECIFICATIONS OF 1.D.0.T.
-3 f . 1» PREFORMED 5. SEE SHEET RCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
EL.) o 7 a ExP. JOINT FILLER 6. BARREL FLOOR BARS ml & m9 ARE TO BE SHORTENED 6" IN LENGTH AT BELL JOINTS.
a roozzzzodmrfebodeooozozozozizioioioiiii s 62 6y2
<Z &) ~
(O]
A L kL SLAB — @IOWADOT #ishwe ovision
e “l g < 3" PREFORMED z @ < i ~ : s ﬁ
Y M= EXP. JOINT FILLER L & 1‘ Y . L | !
£3 ol F— ———— byt 5@ 3 - . ‘ 2 STANDARD DESIGN
@2 ; r 6x2 w &
-l e Mﬁr il 6yz & |6-‘z|_00R v < TR S L = u SINGLE REINFORCED CONCRETE
EO : 4 | H "\ M =]
‘-:;:-'LG = : — _;‘ ] s 'I § § « BOX CULVERTS
Fo : B — - § . =) 4! l 2 23 PERMISSIBLE CONSTRUCTION o|o s APRIL, 2012
u ol v [ 4 - En E = 4 o 4 | JOINT (SEE SHEET CBJ4-12) =| V&
z | L ph i <
n I A = A " -6 |13 c 8
w o
7 5| (|| CULVERT BELL JOINTS | CBJ 3-12
8% PLAN VIEW BOTTOM - BARS 6y2 & 6z > = 107 & 12" SPANS
=5
quI
o W
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< <— 6x2 BARS

21 % @Y
BEVELED KEYWAY

PHASE T BELL JOINT FLOOR

6z BAR

SWELLSTOP WATERSTOP
OR APPROVED EQUAL

By2 BAR

PHASE I BELL JOINT FLOOR

SECTION A-A
BELL JOINT AT FLOOR

COST FOR WATERSTOP CONSIDERED INCIDENTAL TO THE PROJECT.

6x2 BARS

" "

X
BEVELED KEYWAY

PHASE T BELL JOINT
| AND BARREL FLOOR
6z BAR—_

SWELLSTOP WATERSTOP
OR APPROVED EQUAL —j

6y2 BAR

PHASE T BELL JOINT FLOOR

SECTION B-B

BELL JOINT AT FLOOR
COST FOR WATERSTOP CONSIDERED INCIDENTAL TO THE PROJECT.

PHASE T BELL JOINT FLOOR

PHASE T BELL JOINT
|/ AND BARREL FLOOR

© |
AN
)
|
)
)
)
)
)
)
)
|
SWELLSTOP ! 2" x 6"
WATERSTOP KEYWAY

B

PLAN VIEW

S v

A

- PHASE 1

( SHOWING PHASE I OF FLOOR BELL JOINT CONSTRUCTION )

PHASE T BELL JOINT
AND BARREL FLOOR

4

PHASE T BELL
JOINT FLOOR

Y p----

[N I S AU I S

§

PLAN VIEW - PHASE I

(SHOWING PHASE T OF FLOOR BELL JOINT
AND BARREL FLOOR CONSTRUCTION )

NOTES:

I. 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.

2. 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.

S

LATEST REVISION DATE

@IOWADOT Highway Division

STANDARD DESIGN

SINGLE REINFORCED CONCRETE
BOX CULVERTS

APRIL, 2012

CULVERT BELL JOINTS

ALL SPANS

CBJ 4-12

Hooen 2. e Lol

APPROVED BY BRIDGE ENGINEER
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