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TRIPLE REINFORCED CONCRETE
BOX CULVERT STANDARDS

GENERAL NOTES: INDEX FOR TRIPLE CULVERT STANDARDS: SPECIFICATIONS:

I. THE RCB CULVERT SECTIONS ARE DESIGNED FOR HL-93 LIVE LOAD AND EARTH FILLS OF TRRCB GI-12 INDEX & GENERAL NOTES DESIGN:

VARYING HEIGHTS. TRRCB G2-12 TYPICAL CULVERT BARREL DETAILS AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 5TH ED., SERIES OF 2010.

2. VERTICAL EARTH PRESSURE, EV=0.120 kcf. TRRCB 10-4-12  CULVERT BARREL DETAILS, 10 x 4 BARREL SECTIONS

HORIZONTAL EARTH PRESSURE, EHmax = 0.060 kcf MAX, EHmin = 0.030 kcf. TRRCB 10-5-12  CULVERT BARREL DETAILS, 10 x 5 BARREL SECTIONS CONSTRUCT ION:

3. THE RCB CULVERT SECTIONS ARE DESIGN FOR CLASS | EXPOSURE CONDITIONS EXCEPT: TRRCB 10-6-12  CULVERT BARREL DETAILS, 10 x & BARREL SECTIONS IOWA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR
CLASS 2 EXPOSURE CONDITION IS UTILIZED FOR THE SLAB DESIGN IN O FILL TRRCB 10-7-12  CULVERT BARREL DETAILS, 10 x 7 BARREL SECTIONS, SHEET | OF 2 HIGHWAY AND BRIDGE CONSTRUCTION, CURRENT SERIES, PLUS APPLICABLE
INSTANCES. TRRCB 10-7-12  CULVERT BARREL DETAILS, 10 x 7 BARREL SECTIONS, SHEET 2 OF 2 GENERAL SUPPLEMENTAL SPECIFICATIONS, DEVELOPMENTAL SPECIFICATIONS,

4. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED AT INTERVALS OF NOT TRRCB 10-8-12  CULVERT BARREL DETAILS, 10 x 8 BARREL SECTIONS, SHEET | OF 2 SUPPLEMENTAL SPECIFICATIONS AND SPECIAL PROVISIONS

MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS. TRRCB 10-8-12  CULVERT BARREL DETAILS, I0 x 8 BARREL SECTIONS, SHEET 2 OF 2
5. THE CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR EDGE OR END OF REINFORCING TRRCB 10-9-12  CULVERT BARREL DETAILS, 10 x 9 BARREL SECTIONS, SHEET | OF 2
BAR TO BE 2" UNLESS OTHERWISE NOTED. TRRCB 10-9-12  CULVERT BARREL DETAILS, 10 x 9 BARREL SECTIONS, SHEET 2 OF 2 DESIGN STRESSES:
6. EXCEPT FOR DOWEL BARS 5r| IN SLAB, LONGITUDINAL REINFORCING IS NOT TO EXTEND TRRCB 10-10-12 CULVERT BARREL DETAILS, 10 x |0 BARREL SECTIONS, SHEET | OF 2 DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE IN ACCORDANCE WITH
THRU THE CONSTRUCTION JOINTS. TRRCB 10-10-12 CULVERT BARREL DETAILS, 10 x 10 BARREL SECTIONS, SHEET 2 OF 2 THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 5TH ED., SERIES OF 2010:
7. FLOOR OF BARREL IS TO BE FINISHED SMOOTH.SIDES OF FOOTING ARE TO BE FORMED TRRCB 10-11-12 CULVERT BARREL DETAILS, 10 x |l BARREL SECTIONS, SHEET | OF 2 REINFORCING STEEL IN ACCORDANCE WITH AASHTO LRFD SECTION 5, GRADE 60.
TO INSURE CORRECT LINE AND GRADE. TRRCB 10-11-12 CULVERT BARREL DETAILS, 10 x Il BARREL SECTIONS, SHEET 2 OF 2 CONCRETE IN ACCORDANCE WITH AASHTO LRFD SECTION 5, f'c = 4.0 KSI.
8. THE PERMISSIBLE CONSTRUCTION JOINT AT THE TOP OF THE WALLS MAY BE LOWERED TRRCB 10-12-12 CULVERT BARREL DETAILS, 10 x |2 BARREL SECTIONS, SHEET | OF 2
AT THE CONTRACTOR’S OPTION WITH ENGINEER’S APPROVAL. TRRCB 10-12-12 CULVERT BARREL DETAILS, 10 x |2 BARREL SECTIONS, SHEET 2 OF 2
9. THE REINFORCEMENT SUPPLIED FOR THIS STRUCTURE SHALL BE GRADE 60 TRRCB 12-4-12  CULVERT BARREL DETAILS, 12 x 4 BARREL SECTIONS
REINFORCEMENT N ACCORDANCE WITH THE STANDARD SPECIFICATIONS. THE DESIGN TRRCB 12-5-12  CULVERT BARREL DETAILS, 12 x 5 BARREL SECTIONS
STRESSES ARE BASED ON GRADE 60 REINFORCEMENT. TRRCB 12-6-12  CULVERT BARREL DETAILS, 12 x 6 BARREL SECTIONS
10. THE VERTICAL BARS IN THE WALLS MAY BE SPLICED ABOVE THE FOOTING AT THE TRRCB 12-7-12  CULVERT BARREL DETAILS, 12 x 7 BARREL SECTIONS, SHEET | OF 2
CONTRACTOR’S OPTION AS FOLLOWS: TRRCB 12-7-12  CULVERT BARREL DETAILS, 12 x 7 BARREL SECTIONS, SHEET 2 OF 2
TRRCB 12-8-12  CULVERT BARREL DETAILS, 12 x 8 BARREL SECTIONS, SHEET | OF 2
BAR SIZE NUMBER 4056|7839 TRRCB 12-8-12  CULVERT BARREL DETAILS, 12 x 8 BARREL SECTIONS, SHEET 2 OF 2
TRRCB 12-9-12  CULVERT BARREL DETAILS, 12 x 9 BARREL SECTIONS, SHEET | OF 2
MINIMUM SPLICE LENGTH | I7"| 21" 25" 31" 41"| 51" TRRCB 12-9-12  CULVERT BARREL DETAILS, 12 x 9 BARREL SECTIONS, SHEET 2 OF 2
TRRCB 12-10-12 CULVERT BARREL DETAILS, 12 x 10 BARREL SECTIONS, SHEET | OF 2
THIS SPLICE, IF USED, WILL BE AT THE CONTRACTOR’S EXPENSE. TRRCB 12-10-12 CULVERT BARREL DETAILS, 12 x 10 BARREL SECTIONS, SHEET 2 OF 2
I1. REINFORCING BAR CLEARANCES WILL BE AS FOLLOWS: TRRCB 12-11-12  CULVERT BARREL DETAILS, 12 x || BARREL SECTIONS, SHEET | OF 2
EDGE CLEARANCES: 2" EXCEPT TRRCB 12-11-12  CULVERT BARREL DETAILS, 12 x || BARREL SECTIONS, SHEET 2 OF 2
TOP OF FLOOR 24" TO NEAR TRANSVERSE REINFORCING BAR TRRCB 12-12-12 CULVERT BARREL DETAILS, 12 x |12 BARREL SECTIONS, SHEET | OF 2
BOTTOM OF FLOOR 3)* TO NEAR TRANSVERSE REINFORCING BAR TRRCB 12-12-12 CULVERT BARREL DETAILS, 12 x 12 BARREL SECTIONS, SHEET 2 OF 2
END CLEARANCES: TRH 0-1-12 FLARED WING HEADWALLS, 0° SKEW, DIMENSION PLAN & TABLE
VERTICAL TOP 2 TRH 0-2-12 FLARED WING HEADWALLS, 0® SKEW, APRON DETAILS
VERTICAL BOTTOM 3" OR 3}" IF OVERALL HEIGHT OF THE TRH 0-3-12 FLARED WING HEADWALLS, 0°® SKEW, PARAPET & CURTAIN WALL DETAILS
CULVERT IS NOT TO A FULL INCH TRH 0-4-12 FLARED WING HEADWALLS, 0° SKEW, WINGWALL DETAILS
TRANSVERSE 2" TRH 0-5-12 FLARED WING HEADWALLS, 0° SKEW, QUANTITIES TABLE
12. ALL CONSTRUCTION JOINTS SHALL BE FORMED WITH A BEVELED KEYWAY EXCEPT AT TRH 0-6-12 FLARED WING HEADWALLS, 0° SKEW, QUANTITIES TABLE
BELL JOINTS. TRH 15-1-12 FLARED WING HEADWALLS, 15° SKEW, DIMENSION PLAN

13. ALL BEVELED KEYWAYS SHALL BE CENTERED. TRH 15-2-12 FLARED WING HEADWALLS, 15° SKEW, DIMENSION TABLE

14, KEYWAY SIZE SHALL BE 2x4 EXCEPT AS FOLLOWS: TRH 15-3-12 FLARED WING HEADWALLS, 15° SKEW, APRON DETAILS
KEYWAY BETWEEN THE FLOOR AND WALL SHALL BE 2x6 WHEN THE WALL IS TRH 15-4-12 FLARED WING HEADWALLS, 15° SKEW, APRON DETAILS
GREATER THAN 10 INCHES WIDE. TRH 15-5-12 FLARED WING HEADWALLS, 15° SKEW, PARAPET & CURTAIN WALL DETAILS

I5. KEYWAY DIMENSIONS SHOWN ON THE PLANS ARE BASED ON NOMINAL DIMENSIONS TRH 15-6-12 FLARED WING HEADWALLS, 15° SKEW, WINGWALL DETAILS

UNLESS STATED OTHERWISE. IN ADDITION, THE BEVEL USED ON THE KEYWAY SHALL BE TRH 15-7-12 FLARED WING HEADWALLS, 15° SKEW, QUANTITIES TABLE
LIMITED TO A MAXIMUM OF 10 DEGREES FROM VERTICAL. TRH 15-8-12 FLARED WING HEADWALLS, I5° SKEW, QUANTITIES TABLE
I6. IF 0’ OF FILL IS SPECIFIED, DETAILS FOR PAVING NOTCH AND REFERENCE TO EPOXY TRH 15-9-12 FLARED WING HEADWALLS, I5° SKEW, QUANTITIES TABLE
COATING OF SLAB REINFORCING STEEL, IF APPLICABLE, SHALL BE INCLUDED IN THE TRH 30-1-12 FLARED WING HEADWALLS, 30° SKEW, DIMENSION PLAN
FINAL PLANS. TRH 30-2-12 FLARED WING HEADWALLS, 30° SKEW, DIMENSION TABLE

I7. ALL DIMENSIONS ARE IN FEET AND INCHES UNLESS OTHERWISE NOTED OR SHOWN. TRH 30-3-12 FLARED WING HEADWALLS, 30° SKEW, APRON DETAILS

18. SEE CURRENT STANDARD SPECIFICATIONS REGARDING CONCRETE FORM REMOVAL. TRH 30-4-12 FLARED WING HEADWALLS, 30° SKEW, APRON DETAILS

19. THESE CULVERT STANDARDS LABEL ALL REINFORCING STEEL WITH ENGLISH NOTATION TRH 30-5-12 FLARED WING HEADWALLS,30° SKEW, PARAPET & CURTAIN WALL DETAILS

(5al IS § INCH DIAMETER BAR). ENGLISH REINFORCING STEEL RECEIVED IN THE FIELD TRH 30-6-12 FLARED WING HEADWALLS, 30° SKEW, WINGWALL DETAILS
MAY DISPLAY THE FOLLOWING “BAR DESIGNATION’. THE “BAR DESIGNATION" IS THE TRH 30-7-12 FLARED WING HEADWALLS, 30° SKEW, QUANTITIES TABLE & J‘IOWADOT Hiah Divisi
STAMPED IMPRESSION ON THE REINFORCING BARS, AND IS EQUIVALENT TO THE BAR TRH 30-8-12 FLARED WING HEADWALLS, 30° SKEW, QUANTITIES TABLE . ‘ Ighway Division
DIAMETER IN MILLIMETERS. TRH 30-9-12 FLARED WING HEADWALLS, 30° SKEW, QUANTITIES TABLE o
TRH 45-1-12 FLARED WING HEADWALLS, 45° SKEW, DIMENSION PLAN S STANDARD DESION
ENGLISH SIZE 4056 |7|8]39 TRH 45-2-12 FLARED WING HEADWALLS, 45° SKEW, DIMENSION TABLE " z
TRH 45-3-12 FLARED WING HEADWALLS, 45° SKEW, APRON DETAILS olz o TRIPLE REINFORCED CONCRETE
BAR DESIGNATION 1311619 122|25)29 TRH 45-4-12 FLARED WING HEADWALLS, 45° SKEW, APRON DETAILS s|e 8
TRH 45-5-12 FLARED WING HEADWALLS, 45° SKEW, PARAPET & CURTAIN WALL DETAILS Sz | ¥ = BOX CULVERTS
20. IN THE EVENT THE SLAB THICKNESS AT THE BARREL END SECTION EXCEEDS I8 INCHES, TRH 45-6-12 FLARED WING HEADWALLS, 45° SKEW, WINGWALL DETAILS Sla N APRIL, 2012
THE CULVERT PARAPET SHALL EXTEND A MINIMUM OF 6 INCHES ABOVE THE TOP OF THE TRH 45-7-12 FLARED WING HEADWALLS, 45° SKEW, QUANTITIES TABLE > W=
CULVERT SLAB. REFER TO THE CULVERT DESIGN MANUAL FOR INSTRUCTIONS. THESE TRH 45-8-12 FLARED WING HEADWALLS, 45° SKEW, QUANTITIES TABLE & 2
DETAILS ARE TO BE INCLUDED IN THE DESIGN PLANS TO ADDRESS THESE SITUATIONS. TRH 45-9-12 FLARED WING HEADWALLS, 45° SKEW, QUANTITIES TABLE 5 2 INDEX &
TRCBJ 1-12 CULVERT BELL JOINTS, 10’ SPANS o £ TRRCB GI-12
TRCBJ 2-12 CULVERT BELL JOINTS, I2’ SPANS < & GENERAL NOTES
TRCBJ 3-12 CULVERT BELL JOINTS, ALL SPANS

REVISED |-16 - 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 I8.

REVISED 10-12 - DELETED THE REFERENCE TO THE DESIGN MANUAL IN NOTE |9 PERTAINING TO DETAILS IN THE DESIGN MANUAL.
ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRRCB GI-12 - THIS SHEET ISSUED 04-12.
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REVISED O7-14 - TRANSITION WALL DETAILS.
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S 24-25 10 | 4 J165]185] 9 [ 9 | 9 [4-4]1-1[3-6]1-1 [4-3[3-7] 4 ]i2]e-lo] 6 [9]6-10] 4 6 [16] 4 |6]18] 4 12[21] 4 18]24] 4 [12]33] 41824 6 [12]32-8] 5 [12]9-10] 4 [12[2-1 | 4|6 [5-10[2-4[3-6] 4 [12]32-8] 7 [12]7'-7
& BAR LIST QUANTITIES
T K9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
- FILL [sIZE[SP.] L |[size[sP.]| L [size[sp.] L [sIze[sp.] L |[sIzE[sP.[ L H [ v [size[sP.] L [size[sP.] L [size[sp.] L | SLAB [FLOOR[WALLS]TOTAL [LB/FT)
e 0 | 6 [45]32-8| 5 |12[33-2] 4 [12]6-2] 4 [12]2-1 | 5|6 ]8-6|4-3]4-3] 5 [18]33-2] 7 [18]7-9] 7 [45[33-2]1.405 | I.115 | 0.396 | 2.916 |391.66 /" 0 ioh
;é | 6 |4.5]32-8| 5 |12 |33-2| 4 [12]5-11]| 4 |12]2-1 | 4 |6 |8-0[3-9|4-3| 5 |18][33-2| 7 |18]717-9]| 7 |45][33-2] 1.354 | I.115 | 0.396 | 2.865 |383.84 o ‘ I WA Highway Division
o 2 | 4 ]45]32-8| 5 |12[33-2] 4 [12]6-8] 4 [12]3-5] 4|6 ] 7-3]3-0[4-3| 5 [18|33-2] 7 [18]7-7] 7 [45[33-2]1.043 | I.115 | 0.396 | 2.560 |393.11 ]
> 36 | 5 |45|32-8] 4 [ 9 [33-2] a9 73495~ ][5 6]r2[z-n]a-3]4]i2][33-2]6 [12]7-2] 6 [45]33-2/0.998 I.115 [ 0.396 | 2.509 |397.55 z STANDARD DESIGN
2 7-8 | 6 |4.5|32-8| 5 [12[33-2] 5 [12[ 73] 4 12| 4-9] 5 6] 7-0[2-9[4-3] 5 [12]33-2] 6 |12]6-9]| 6 |4.5][33-2]/0.896 | I.115 | 0.396 | 2.407 [402.89 A
O] w [}
o 9-10| 6 [45]32-8] 5 |12 [33-2] 5 12| 78] 4 [12]4-9] 6 |9 ][7-0]2-8[4-4] 5 [18]33-2] 8 [18]7-4] 8 [45[33-2][0.998 1.219 | 0.396 | 2.613 |404.11 < w TRIPLE REINFORCED CONCRETE
a I1-12] 7 [45]32-8] 5 | 9 [33-2] 4 | 9 ]6~-10] 4 [ 9 [3-9] 5 | 6 [6-10]2-5[4-5] 4 [12]33-2] 7 [12]|7-0 ]| 7 [4.5[33-2] 1.049 | 1.270 | 0.396 | 2.715 [407.26 - =]
E 13-15] 7 |45]32-8[ 5 [9|33-2] 4 [9 |75 4|9 [2-5] 4|6 ]|6-10]2-3]4-7] 5 [12]33-2] 6 |12][6-10] 6 [45]33-2| .252 | 1.477 [ 0.396 | 3.125 [397.66 = § & BOX CULVERTS
g 16-17| 7 |45|32-8| 5 | 9 |33-2| 4 | 9 | 84| 4 |9 |2-1 | 4|6 |6-10|2-2|48| 5 |12]332| 6 |12]7-0] 6 |45]35-2| .354 | .58 | 0.396 | 3.331 |399.68 21 vl APRIL, 2012
o 18-19] 7 |4.5[32-8[ 5 [ 9 |33-2] 4 [9 |90 4|9 fz-n]e i2]1-0]2-3[4-9] 5 [12]33-2] 6 |12][7-2] 6 [45]33-2] 1.456 | 1.684 | 0.396 | 3.536 | 4I5.34 & a
4 20-21] 5 [4.5]32-8] 6 |12 [33-2] 5 [12[9-2] 4 [i12]|2-3] 6 [12]7-0][2-3[4-9] 4 [12[33-2] 7 [12]| 73] 7 [45]33-2]1.507 | I.736 | 0.396 | 3.639 |437.03 = z CULVERT BARREL
& 22-23] 5 |4.5]32-8] 6 [12[33-2| 5 |12][9-6| 4 12| 2-3] 4|6 | 1-2]2-3[4-11] 4 [12|33-2] 7 [12][7-6]| 7 [45]|33-2]|1.609 | 1.891 | 0.396 | 3.896 |435.82 w € DETAILS TRRCB 10-4-12
T 24-25] 7 |4.5[32-8] 6 |12 |33-2] 5 |12 |9-11 | 4 |12 2-3] 4 | 6 | 7-4|2-4]5-0] 4 | 12]33-2] 7 |12 7-9 | 7 |4.5]33-2| I.762 | 1.994 | 0.396 | 4.152 | 431.39 5 %
9 10 x 4 BARREL SECTIONS
(&}
&
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I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN NOTE: k4 & m4
CONJUNCTION WITH SHEET TRRCB G2-12. :
2. DIMENSIONS "A", "B", "C", "D, “E", AND "SP." LISTED IN | ALL DIMENSIONS ARE OUT 7O OUT.
THE BAR LIST ARE IN INCHES. N :
. VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x 5 BARREL SECTIONS
N
o BAR LIST
1
g DIMENSIONS al a2 bl b2 el e2 £l 2 Kl k2 K3 K4 k6 KT
o FILLI s [H[A[B]JCc]DJE]JR [ TJT U W] X z |size/sp.] L Isize[sP.] L [sizE[sP.[NO.[sIZE]SP.|NO.|SIZE]SP.[NO. [SIZE] SP.|NO. |[SIZE[ SP. [NO. |SIZE[SP.[NO.[SIZE[SP.] L [sizE[sP.] L [SIZE[SP. SIZE[SsP.| L v [size[sP.] L [size[sp.] L
o 0 [1o]s5 [ 1305 96 | 9 ]o-0[0-0[6-5[2-10/4-4]3-11] 4 6 ]e-10] 6 | 9]6-10] 4 |6 |20]46|22] a4 12[21] 4]18]24] 4 [12[33] 4 [18]24] 6 |18]322-8] 6 [1810-11] 5 [18]10-9] 4 | 6 |6'-6[3-3[3-3] 5 [18]32-8] 6 |18 [12-10
a I 105 [125]/10] 9|6 |9 [o-7T|o-0]6-5|2-9][4-4[3-10] 4 [ 6 |6-9]6 |9 |6-9] 4|6 [20] 46 [22] 4 12]27] 4 [18]24] 4 [12][33] 418|246 |18[32-8] 6 |18[10-11| 5 |18[9-7| 4|6 [6-6]|3-3]3-3] 5 [18][32-8] 6 |I8]I2"-10
- 2 [1o]s5]es5]10] 9 e |9 fo-1]o-9fa-1n]2-2]3-3]3-9] 4[6]6-6|6|9]6-6| 46204 ]622] a12[21]4]18]24] 4 [12]33] 4]18]24] 6 |18]32-8] 6 [18]10-2] 5 [I18[8-11|5 |6 [6-0[3-0[3-0[ 4 ]9]32-8]4]9] -2
u 36|10 5|9 |09 6|9 |r-1[1-2]4-4]2-4]3-2]36| 4 |6|66|6|9[6-6| 462046224 12]21]4a]18[24] 4 [12]33] 418|245 [12|32-8] 5 [12]9-4] 4 [12]7-7|5 |6 [5-10[2-11]2-11]5 [12[32-8] 5 [12]9-6
z 78|10 5|80 999 2-9[2-0[3-6|2-1]3-0[3-4| 4 12]6e-5]6 |9 [6-5]4]6|20] 46 |22] 4 12[21] 4a]18[24] 4 [12]33] 418|245 [12]32-8] 5 [12]7-7] 4 [12]5-3]5 186 ]|5-8]|2-10[2-10] 5 [12]32-8] 6 [I12]7-I
" 9-10]10] 5] 9 fi05] 9] 99 |2-8|2-1]3-5[2-9|3-7]|3-2| 4]12]6-6| 6 |9]6-6| 4|6 |20]4]|6|22] af12]21]4a]18|24] 4 [12]33] 4 ]i8]24] 5 |12]32-8] 5 [12]7-8] 4 [12]5-5]5]6]5-6]|2-7[2-11] 5 [12]32-8] 6 |12 |61l
z -2/ 105 J95]12] 96 ]9 [2-71][2-0]35]1-9][3-2[3-3] 4|6 |6-8]6 |9 |68 4|6 2] 4]|6[22] 4]12]27] 4 [18[24] 4 [12]33] 418|245 [12]32-8] 5 [12]8-1 | 4 [12]5-7]5][6]5-6]2-6[3-0] 4 [12]32-8] 7 [12]7-1
, 13-15] 10 | 5 [11.5]13.5] 9 | 9 | 9 [3-0|1-9|3-5[2-4[4-2]3-3] 5 [12]|7-0]6 | 9|70 4]|6[20] 46 |22] 4 12]27] ai8]24] 4 [12]33] 41824 5 [12]32-8] 5 [12][8-8] 4 [12]4-9] 4 [ 6 |5-4]2-3[3-1] 4 [12]32-8] 7 [12]7-1
o l6-17] 10| 5 [125[145] 9 [ 9 | 9 [4-0]Ir-10[3-4[1"-10[4-4|3-4| 4 [9[7-2] 6 |9 [7-2] 46|20 a6 |22 4122t 4]18]24] 4 [12]33] 4 |18[24] 5|9 [32-8] 4| 9[8-5] 4|9 |2-9]4]6]|5-5]|2-3]3-2] 4 12]32-8] 7 [12]7-I
A 18-19] 10 | 5 [13.5[1555] 9 | 9 | 9 [4-1|1r-8|3-4]1-8[3-11]3-4] 4 [12]7-4]6 | 9][7-4] 4|6 [20] 46|22 4 12]27] 4ai8]24] 4 [12]33] 418245 [9[32-8] 4 9 [9o-1|4[9]2-1]6 [12]5-10]2-3[3-7] 4 [12]32-8] 7 [12] 71
& 20-21] 10 [ 5 [145[165] 9 | 9 [ 9 [4-1[1-6[3-4]r-8[4-3[3-5] 412|766 |9 |76 46|20 a][e]22]412]271] 4 ]18]24] 4 ]12[33] 4]18]24]5 [ 9[32-8]4 9 ]9-5]4]9]2-7]6|12][6-0]2-4]3-8] 4 [12][32-8] 7 [12]71-2
= 22-23[ 10| 5 [15[17.5] 9 | 9 | 9 [4-2|1r-6|3-5[1"-6|4-3|3-6]4 [12]7-7]6 [9]7-7] 46|20 4|6 [22] 41221 4]18]24] 4 ]12]33] 4 [18]24] 6 [12]32-8] 5 |12]9-5] 4 |12]25] 6 |12]6-I [2-4|3-9] 5 |9 [32-8]/ 5|9 ]|71-4
3 24-25/ 10 | 5 [16.5[18.5] 9 | 9 | 9 [4-4]1-0[3-6]1"-I [4-3[3-6] 4 [12]7-10] 6 [ 9 ]7-10] 4 [ 6 ]20] 4 |6 [22] 4 [12]27] 4 ]18]24] 4 |12]33] 4 [18]24] 6 [12]32-8] 5 |12]9-11] 4 |12]2-1 [ 6 |12]6'-3[2-5]|3-10] 4 |12][32-8] 7 [ 12| 7'-1
& BAR LIST QUANTITIES
T K9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
- FILL [SIZE[SP.] L [size[sp.] L [sIze[sp.[ L |[size[sP.] L [size[sP.[ L H | v |size[sp.] L |[sizg[sp.[ L |size[sP.| L | sLAB [FLOOR|WALLS]|TOTAL [(LB/FT)
e 0 [ 6 [45]32-8] 5 [12|33-2] 4 [12]6-4| 4 [12]2-1 |46 |91 |4-7][5-4]5 [18[33-2] 7 [18][7-10] 7 [4.5[33-2] 1.405 | I.I67 | 0.507 | 3.079 [403.53 /" o ioh
;é | 6 |4.5(32-8| 5 |12 |33-2| 4 [12]|6-4]| 4 |12]2-1 | 4 |6 | 9-4|4-1|5-3| 5 |18][33-2| 7 |18]717-8| 7 |45][33-2] 1.354 | I.115 | 0.507 | 2.976 |400.16 o ‘ I WA Highway Division
o 2 [ 4]45]32-8] 4 [9|33-2] 4 [ 9|74 49|43 4a[6]|8-4]|3-1[5-3]5]18[33-2] 1 [18]7-7] 7 [45][33-2|1.049 ] 1.115 | 0.507 | 2.671 [399.00 ]
> 36 | 5 |4.5[32-8| 5 |12 ]33-2| 5 |12 72| 4 [12]|4-5] 4|6 |8-22-11]5-3] 4 [12]33-2] 6 |12]|7-2] 6 |4.5]33-2]0.998 | I.115 | 0.507 | 2.620 |406.66 z STANDARD DESIGN
2 78] 6 [45[32-8| 5 [12]33-2| 5 [12[7-6] 4 [12[4-9] 5 |6 [8-0]2-9][5-3] 5 [12[33-2] 6 |[12]6-10] 6 [4.5]33-2|0.896 | I.115 | 0.507 | 2.518 | 418.79 g
O] w w
o 9-10| 6 |4.5[32-8| 5 | 9 [33-2| 4 | 9[e6-3| 4|9 [3-7]|5 |6 [7-11]2-7]5-4] 5] 9[33-2] 5| 9]6-6]|]5 [45]33-2]0.998 ] I.I67 | 0.507 | 2.672 | 431.7I < w TRIPLE REINFORCED CONCRETE
o 11-12] 7 [45[32-8] 5 [12[33-2] 5 [12]8-6] 4 [12]4-5] 4 [ 6| 7-9|2-4]5-5| 5 [12]33-2] 6 |12]6-9| 6 |4.5]33-2] 1.049 | 1.322 | 0.507 | 2.878 | 415.18 - =]
E 13-15| 7 |45]32-8] 5 [ 9 [33-2] 4 [ 9|79 4|9 |2-5] 4|6 |r-11]2-4]|5-7] 5 [12]33-2] 6 | 12]|6-10] 6 [4.5]|33-2] 1.252 | 1.477 [ 0.507 | 3.236 |412.66 = § & BOX CULVERTS
g 16-17] 7 |45|32-8] 5 | 9 |33-2| 4 | 9 |66 4 | 9 |2-1 | 4|6 |80]|2-4|58| 5 |12]332] 6 |12]7-1]| 6 |45|33-2] 1.354 | 1.58] | 0.507 | 3.442 |420.53 21 vl APRIL, 2012
g 18-19] 7 |45]32-8] 5 [ 9 [33-2] 4 |9 |9-1 | 4|9 |2-n]e6 |12]|8-0]2-3]5-9] 4 [12[33-2] 7 [ 12| 7-2] 7 [45]|33-2] 1.456 | 1.684 | 0.507 | 3.647 |426.95 & a
4 20-21] 7 [4.5]32-8] 6 [12]33-2] 5 [12]|9-3 | 4 [12]2-3] 6 [12]8-2]2-4]5-10] 4 [12[33-2] 7 [ 12| 7-4 ] 7 |45[33-2] 1.558 | 1.787 | 0.507 | 3.852 [437.95 = z CULVERT BARREL
& 22-23] 5 |4.5]32-8] 6 [12[33-2| 5 |12][9-6| 4 12| 2-3| 6 |12]8-3|2-4[5-11] 4 [12|33-2] 7 | 12][7-6]| 7 [45]|33-2| 1.609 | 1.891 [ 0.507 | 4.007 | 458.32 w € DETAILS TRRCB 10-5-12
5 24-25] 7 |[45/32-8] 6 |12 332 5 |12 [9-11] 4 [ 12 2-3] 6 | 12]8-5[2-5[6-0] 4 |12[33-2] 7 |12 7-7] 7 [4.5]33-2]| 1.762 | 1.994 | 0.507 | 4.263 |453.53 3 %
9 10 x 5 BARREL SECTIONS
(&}
&
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NOTES:
I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN NOTE: k4 & mA4
CONJUNCTION WITH SHEET TRRCB G2-12. :
2. DIMENSIONS *A", "B", "C", D", "E", AND "SP." LISTED IN | ALL DIMENSIONS ARE OUT TO OUT.
THE BAR LIST ARE IN INCHES. :
, VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x 6 BARREL SECTIONS
N
= BAR LIST
1
oy DIMENSIONS al a2 bl b2 el e2 £l 2 Kl k2 K3 K4 k6 KT
o FILLI s [H[A[B]JC]DJE]JR [T U] W] X z |size[sp.] L Isize[sP.] L [sizE[sP.[NO.[sIZE]SP.|NO.|SIZE[SP.[NO.[SIZE] SP.[NO. |[SIZE[SP.[NO. |SIZE[SP.[NO.[SIZE[sP.] L [sizE[sP.] L [size[sp.] L [sizE[sp.] L H v [size[sP.] L [size[sp.] L
o 0 [1o] 61305 96 | 9 ]o-0]lo-0[e-5[2-7/4-4|3-11|] 4[6[7-10] 6 [ 9][7-10] 4 |6 24| 4 6 |26] 4 12[21] 48|24 4 [12[33] 4 [18]24] 6 |18]322-8] 6 [ 181011 6 [18]10-9] 4 | 6 | 7-2[3-11[3-3] 5 [18]32-8] 6 |18 [12-I0
A I 10| 6 [125]105] 9 | 9 | 9 [o-7]|o-2|6-5|2-10[4-4[3-8] 4 [ 9 |7-10] 6 | 9 |7-10] 4 |6 [24] 46 [26] 4 |12]27] 4 [18]24] 4 [12]33] 4 |18|24| 6 |18[32-8] 6 |18[10-9] 5 [ 18[9-7| 5 [12][7-1 [3-11]3-2] 5 [18]32-8] 6 [ I8 [I12’-10
i 2 [1o]6]es5]10] 96 |9 fo-1]o-8[5-1]2-5]3-7|3-6| 46|76 6|9]76] 4|6 |24] 46|26 a4 12[21] 4]18]24] 4 [12]33] 4]18]24] 6 |18]32-8] 6 [18]10-3] 5 [I18[8-I11| 4 |6 |6-4[3-2[3-2[4]9]32-8]4]9]II4
u 36|10 6|9 |09 e |9 |r-1[r-1]as|z-1]3-1]35]4|6|76[6 |9 |76]4]|6|24a]4[626] 4 |12]27] 41824 4 [12][33] 418|245 [12]32-8] 5 [12]9-6] 4 [12]7-7]5][86]6-0|3-0[3-0]5[I12]32-8] 5 [I2]10-4
I 78106 |85]10] 96 |9 ]2-0[2-1[3-6|3-1|38[36| 4|6 |7-5]6 |9 |75]4|624a] 4a[e6]26] 4 12]271] 4 18[24] 4 [12[33] 418|245 [12]32-8]5 [12]7-7] 4 12[5-1 6 |9[e-2[2-11]3-3]5[12][32-8] 6 [I12]T1-2
o 9-10]10] 6|91 |96 |9 |2-11]2-0]3-5[2-10]3-7[3-4| 4 [ 6 |7-7T]| 6 | 9| 7-7] 4|6 |24] 4 |6 26| 4 12|21 4a|18]24]| 4 [12]33] 4 |18]24] 5 [12]32-8] 5 [12|7-10] 4 [12]4-11|6 | 9]6-0|2-9[3-3] 5 [12]32-8] 6 |12]7-0
z -2/ 1o e 105 9] 99 [3o0]1-9]3-4|2-5[36[3-2] 412|786 |9 |78 4|6 24| 4a]6]26] 412|271 4 [18]24] 4 [12[33] 418|245 [12]32-8] 5 [12]8-6] 4 [12[4-9]5 [6][5-5]|2-5[3-0]5 [12]32-8] 6 [I2]6"-1I
, 13-15] 10 6 [11.,5] 14 9] 9|9 [3-0]1-9]3-4]2-3[4-4]3-5]5 [12][8-0|6 |9 [8-0]|4]|6[24] 46 ]|26] 4 |[12]27] 4a[i8]24] 4 [12]33] 418245 [12]32-8] 5 [12][8-8] 4 [12]4-9] 4|6 |5-8|2-6|3-2| 4 [12]32-8] 7 [12]7-1
o l6-17] 10| 6 [125]145] 9 [ 9 [ 9 [3-11]2-1[3-4]2-1[4-2|3-3| 5 [12][8-2] 6 |9 [8-2] 4 6|24 a6 26| a12]21] 4]18]24] 4 [12]33] 4 |18[24] 5|9 [32-8] 4|9 [8-3] 4|9 |2-n]4a]e6]|5-7]2-5]3-2] 4 12]32-8] 7 [12]7-I
5 18-19] 10 [ 6 [13.5[1555] 9 | 9 | 9 [3-11|1-1|3-4]1"-10[4-3]3-4] 4 |9 [8-4|6 | 9 [8-4| 4|6 24| 46 |26] 4 [12]27] 4a[i8]24] 4 [12[33] 418245 [9[32-8] 4 9 [9-2] 49 ]2-11] 4][6]|5-8[2-5[3-3| 4 12]32-8] 7 [12]7-I
3 20-21] 10 6 [145]165] 9 | 9 [ 9 |4-0[1-6[3-4]1I8[4-3[3-5] 4|9 |8-6|6]|9|86| 4|6 24] 46 26| 4 12]271] 4 ]18]24] 4 ]12[33] 4]18]24]5 [9[32-8]4 9 ]9-5]4[9][2-9]4]6]5-10[2-6]3-4] 4] 12][32-8] 7 12]71-2
= 22-23] 10 | 6 [155[17.5] 9 | 9 | 9 [3-8|1"-3][3-5[1"6|4-3|3-6] 4 |9 |8-8|6|9]|8-8|4][6|24] 4|6 |26] 41227 4]18]24] 4 ]12]33] 4 [18]24] 7 [18]32-8] 6 |18] 98] 4 |18]3-5] 4|6 |5-11[2-6|35] 4 |12]32-8] 7 |[12]7-4
3 24-25/ 10 | 6 [ 16 [185] 9 | 9 [ 9 [4-0]1-4][3-5[1-1]4-3]3-6] 4 |9 [8-9]6 | 9]8-9]4][6 24| 4|6 26] 4 12]271] 4]18[24] 4 12]33] 4 |18]24] 6 [12]32-8] 5 |12]9-7] 4 |12]2-9] 4|6 |6-I[2-7]3-6]5 ]9 [32-8]5]39]71-5
& BAR LIST QUANTITIES
T K9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
- FILL [SIZE[SP.] L [size[sp.] L [sIze[sp.[ L |[size[sP.] L [size[sP.[ L H | v |size[sp.] L |[sizg[sp.[ L |size[sP.| L | sLAB [FLOOR|WALLS]|TOTAL [(LB/FT)
e 0 [ 6 [45]32-8] 5 [12|33-2] 4 [12]6-9| 4 [12]2-1 |46 |1I"-4|5-0]6-4] 5 [18[33-2] 7 [18[7-10] 7 [4.5[33-2] 1.405 | I.167 | 0.618 | 3.190 [424.79 /" o ioh
;é | 6 |4.5(32-8| 5 |12 |33-2| 4 [12]e-5] 4 |12]2-1 | 6 [12|1I'-1 |4-9|6-4| 4 | 9 [33-2| 4 | 9 | 17-4| 4 |45][33-2] 1.354 | I1.167 | 0.618 | 3.139 |408.24 o ‘ I WA Highway Division
o 2 [ 4 ]45]|32-8] 5 [12]33-2] 5 |12 72| 4 [12]37] 4[e6]9-8|3-5[6e-3] 5 [12]33-2]5 [12]7-1 ] 5 [45][33-2|1.049 [ 1.115 | 0.618 | 2.782 | 415.58 ]
> 36 | 5 |4.5]32-8| 5 |12 ]33-2| 5 |12 78] 4 [12]4-7] 4|6 |9-3][3-0]6-3| 4|9 [33-2]5]|9][7-0]5 [45][33-2]0.998] I.115 | 0.618 | 2.731 |428.84 z STANDARD DESIGN
2 78] 6 [45[32-8| 5 | 9 [33-2] 4 [9[5-9] 4935|5991 [2-10]6-3] 4 [12[33-2] 7 [12][7-1 | 7 [45[33-2]0.947 [ I.115 | 0.618 | 2.680 [437.24 g
O] w w
o 9-10| 6 |4.5(32-8| 5 | 9 [33-2] 4 | 9 [e6-5] 4 |9 [3-7]5 |9 ][s8-11]2-7]6-4] 5 [12]33-2] 6 |12]6-10] 6 [4.5]33-2]0.998 | 1.219 | 0.618 | 2.835 [440.58 < w TRIPLE REINFORCED CONCRETE
o 11-12] 6 [4.5[32-8] 5 [ 9 [33-2] 4 [ 9| 72| 4 [ 9[3-9] 5 [6[8-11]2-6|65] 5] 9[33-2] 5|9 |6-7]5 [45]33-2]1.100 | 1.270 | 0.618 | 2.988 [450.26 - =]
E 13-15| 7 |4.5]32-8] 5 |9 [33-2] 4 |9 |8-0] 4|9 |2-1]4a]6|9-1]26|6-7] 5 |18|33-2] 8 |18 7-3] 8 [45|33-2] 1.252 | 1.529 | 0.618 | 3.399 |426.53 = § & BOX CULVERTS
g 16-17] 7 |45|32-8] 5 | 9 |33-2| 4 | 9 83| 4 | 9|25 4|6 ]|92]|26|68] 4 |12[332]| 7 |12]6-11] 7 |45|33-2] .354 | 1.58] | 0.618 | 3.553 |434.2 21 vl APRIL, 2012
g 18-19] 7 |4.5]32-8] 6 |12]33-2] 5 [12|8-8] 4 |12|2-3] 4|6 |9-3]|2-6|6-9] 4 |12[33-2] 7 [12]7-2] 7 [45]|33-2] 1.456 | 1.684 | 0.618 | 3.758 | 443.47 & a
4 20-21] 7 [45]32-8] 6 [12]33-2] 5 [12]|9-3 ] 4 [12]2-3] 46 | 9-4]2-6]6-10] 4 [12[33-2] 7 [12[7-4] 7 |4.5[33-2] 1.558 | 1.787 | 0.618 | 3.963 | 447.47 = z CULVERT BARREL
& 22-23] 7 |45]32-8] 6 [12]33-2]| 5 |12[9-6| 4 12| 2-3] 4|6 |9-6|2-7]6-11] 4 [12]|33-2] 7 [12][7-6]| 7 [45]|33-2]|1.660 | 1.891 [ 0.618 | 4.169 [455.92 w € DETAILS TRRCB 10-6-12
5 24-25] 5 [45/32-8] 6 |12 332 5 [12|9-11 [ 4 [12]2-3] 4 |6 |97 [2-7[7-0] 4 [12[33-2] 7 [ 12 7-7] 7 [4.5]33-2] [.711 [ 1.994 | 0.618 | 4.323 | 471.53 3 %
9 10 x 6 BARREL SECTIONS
(&}
&
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TRIPLE 10 x 7 BARREL SECTION

NOTES:

I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
CONJUNCTION WITH SHEET TRRCB G2-12.

2. DIMENSIONS "A", "B", "C", "D", "E", AND "SP." LISTED IN
THE BAR LIST ARE IN INCHES.

@IOWADOT Highway Division

STANDARD DESIGN

& Eii TRIPLE REINFORCED CONCRETE

z| Rz BOX CULVERTS

g \' = APRIL, 2012

- gg CULVERT BARREL

= £ DETAILS TRRCB 10-7-12
- = 10 x 7 BARREL SECTIONS SHEET | OF 2

ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRRCB 10-7s[-12 - THIS SHEET [SSUED 04-12.
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x 7 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 i 2 K K2 K3 K4 K6 KT
FILL[S[H[A[B[C[DJE][ R[] T UTJW] X Z [SIZE[SP.] L |[SIZE[SP.] L |SIZE[SP.|NO. |SIZE] SP.|NO.|SIZE[ SP. |NO. |SIZE[ SP. [NO. |SIZE[SP.|NO. [SIZE| SP.[NO. [SIZE[SP.| L |SIZE[SP.| L |SIZE|SP. SIZE[SP.] L | W | V |SIZE[SP.] L [SIzE[SP.| L
0 [10] 7 [13]105] 9 | 6 |9 |0-0{0-0|6-5|2-6|4-4]3-11] 4|6 |8-10] 6 | 9[8-10] 4|6 |28| 4 |6 30| 4 |12|21] 4 |18|24] 4 [12]33| 4 |18|24| 6 |18|32-8| 6 | 18[10-11| 6 |18|10-9| 4 | 6 | 9-6 |6-3|3-3| 5 | 18|32-8] 6 | 18 |12-10
| 10| 7 [125/105 9 | 9 | 9 |0-6|0-2|6-5|2-6|4-43-11| 4 | 9|8-10] 6| 9|8-10| 4 | 6|28 4|6 30| 4 |12|27| 4 |18 24| 4 |12]335] 4 |18 |24] 6 |I8|32-8] 6 |18|10-9| 5 | 18| 99| 5 |12| 9-5|6-3|3-2| 5 |18 |32-8| 6 | I8 12-10
2 [10] 7]95[10] 9|6 ]9 |I~I|[0-11|5-4]|2-4]|36|38] 4|6 |86|6|9]|86| 4|6 28| 46|30 42|21 4]|18|24] 4 [12]33] 4 |18|24| 5 |12]32-8| 5 |12|100] 4 |12|8-7| 4 | 6 |6-83-8|3-0] 4|9 |328] 439|117
36 10| 79|10 9|69 |2-32-0|47]2-0[3-1 35|46 86|69 |86| 4|6 28| 46|30 4 12|27 4 18|24] 4 |12]33 4 |18 |24 5|9 (3284 |9 |7-10] 4|9 ]|6-3|5]6]6-3]|34l2-11]5|12[32-8] 5 |I12]10-10
78 | 10| 7 |85]10] 9|9 |9 |2-10/2-0|3-6|3-1 |3-8|36| 4 12856 |9 |8-5| 4|6 28| 4|6]|30]| 4 |12]|27| 4]18|24] 4 |12]33] 4 |18 |24| 5 |12[32-8] 5 |12] 79| 4 |12]5-1 | 5|6 |5-10]2-11|2-11| 5 | 12]32-8] 6 | 12| 13
9-10] 10 7 [ 9 |1l | 9] 9|9 [2-102-03-52-10/3-7|3-5| 4 |12 |8-7T| 6 | 9 |8-7|4 |6 |28 4|6 [30] 4| 12|21| 4 |18|24] 4 |12|33] 4 |18|24| 5 |12]32-8| 5 |12|7-10] 4 |12|5-I | 6 | 9 |6-2|2-113-3| 5 |12]|32-8] 6 |12] 10
=12/ 10| 7 |10 12] 9| 9|9 |2-11|19|3-4|2-6|3-9|3-4| 4 |12]8-9]| 6 |9 |8-9| 4 |6 |28| 46|30 4 |12|2r| 4 |18|24] 4 |12]33] 4 |18 24| 5 |12|32-8] 5 |12|8-6| 4 |12|4-11| 6 |9 |6-I |2-9|3-4] 5 |12|32-8] 6 | 126l
13-15] 10 | 7 | 12| 14| 9 | 6 | 9 |3-0|18|3-3|2-3/4-4[35| 4 | 6|91 |6 9|91 4|6 28| 4|6]|30] 4 |12|27| 4 |18|24] 4 |12]33] 4|18 24| 5 |12(32-8| 5 [12]|9-1 | 4 |12]4-9] 4] 6[5-10[2-8|3-2]| 5 |12[32-8] 6 | 2|6l
16-17] 10 | 7 [12.5] 15| 9 | 9 | 9 |3-9|2-1 [3-4]|2-1|3-11|35]|5 |12 92| 6 | 9| 92| 4 |6 28| 4|6 30| 4 |12|21] 4 |18|24] 4 [12]33| 4 |18|24| 5|9 328 4|9 82|49 ]|33| 46|51 28|33 412328 1]12]7I
18-19] 10 | 7 |13.5]155] 9 | 6 | 9 |3-9|1'-T|3-4]|1'9|4-3|3-4| 4 | 6 | 946 | 9|9-4| 4|6 28| 4|6 |30] 4 [12]|27| 4 |18|24] 4 |12]33| 4 |18 |24 5|9 (328 4 |9 [8-11] 4|9 |33 46|51 28334123287 |12]7-I
2021 10 | 7 [145]16.5] 9 | 6 | 9 |3-9|1'"5|3-4|1"-7|4-3|35]| 4 | 6 | 96| 6 | 9|96| 4 |6 |28 4|6 30| 4 |12|21| 4 |18|24] 4 |12]33] 4 |18|24] 5|9 [32-8] 49|96 49 ]|33|4]|6|6-1 2934 412|328 112|712
22-23] 10 | 7 |15.5]17.5 9 | 6 | 9 |3-5|1~-3|35|1"6|4-3|36| 4 | 6986 |9|98| 4|6 2| 46|30 4 |12]|27| 4 |18|24] 4 |12]335| 4 |18 |24 7 |18|32-8| 6 | 18] 98| 4 |18|35-11 | 4|6 |6=2|2-935]| 4 |12]32-8] 1 |12] 174
24-25] 10| 7 | 16185 9 | 9 | 9 [3-10] 1335|111 [4-3]36|] 5 | 1299 6| 9]9-9] 4|6 28] 4 |6][30] 4 12]27| 4 |18|24] 4 |12]33] 4|18 24| 6 |12]32-8] 5 | 12| 98] 4 1231 | 4|6]|6-4]21036] 593285915
BAR LIST QUANTITIES
K9 mi m2 m3 m4 m6 m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE[SP.| L [SIZE[SP.| L |SIZE[SP.| L |SIZE[SP.| L |SIZE[SP.| L | H | V |SIZE[SP.] L |SIZE[SP.| L |SIZE[SP.] L | SLAB |FLOOR | WALLS | TOTAL |(LB/FT)
0 | 6 |45/32-8| 5 | 12(33-2] 4 |12 70| 4 | 12| 2-1 | 4 | 6 |12-10|5-6|7-4| 5 | 18 |33-2| 7 | 18 | 7-10| 7 |4.5]33'-2] 1.405 | 1.167 | 0.729 | 3.301 | 447.50
| | 6 |45(32-8| 5 |12[332| 4 |12 |6~ | 4 | 12| 2~ | 6 |12 |12-7|5-3 | 7-4| 5 | 18 |33-2| 7 |18 |7-10| 7 |45|33-2| 1.354 | 1.167 | 0.729 | 3.250 | 437.05
2 | 4 |45]32-8| 5 | 12|33-2| 5 |12 15| 4 | 12|3-9] 4 | 6 |11'0[3-9|7-3| 4 |12|33-2| 6 | 12| 7'"5 | 6 |4.5|33-2] 1.049 | I.II5 | 0.729 | 2.893 | 428.92
36 | 5 |45|328| 5 |12 |33-2| 5 |12 |7-10| 4 | 12| 4-7| 4 | 6 |106|3-3|7-3| 4 | 9 |35-2| 5 | 9| 7-0 | 5 |4.5|33-2|0.998 | 1.5 | 0.729 | 2.842 | 452.26
7-8 | 6 |45]328| 5 | 9 |33-2| 4 | 9 |5-9] 4 | 9|35 5 |6 [10-2]2-11|7-3] 4| 12[352] 1 |12 -1 | 7 |4.5]33-2|0.947 | 1115 | 0.729 | 2.791 | 454.26
9-10| 6 |45(32-8| 5 | 9 [332| 4 | 9 | 64| 4 | 9 |3-7| 6 |9 |10-3|2-11|7-4| 4 |12|332| 7 | 12| 7-0| 7 |45 33-2]|0.998 | 1.219 | 0.729 | 2.946 | 456.55
l-12] 6 |4.5(32-8| 5 | 9 [332| 4 | 9 | 72| 4 | 9| 33| 6|9 |102]2-9|75| 4 | 12332 71 |12|17-0] 7 |45]33-2| .00 | 1.322 | 0.129 | 3.15 | 458.89
13-15| 6 |4.5|32-8| 5 | 9 |33-2| 4 | 9 | 80| 4 | 9 |2-1 | 4 |6 |10-4|2-9|7-7| 5 |18 |35-2| 8 | 18| 1'-3 | 8 |4.5|33-2| 1.303 | 1.529 | 0.729 | 3.56| |450.34
16-17| 7 |45/32-8| 5 | 9 |33-2| 4 | 9 |8-4| 4 | 9 |2-11| 4 | 6 |105|2-9|7-8| 5 | 18|33-2| 8 | 18| 1"-3 | 8 |4.5|33-2| 1.354 | 1.632 | 0.729 | 3.715 | 45.76
18-19| 7 |4.5|32-8| 6 | 12 |33-2| 5 |12|8-9| 4 |12|2-3| 4 | 6 |106|2-9|7-9| 4 |12 |35-2| 7 | 12| 17-2 | 7 |4.5|33-2| 1.456 | 1.684 | 0.729 | 3.869 | 466.87
20-21| 7 |45]32-8| 6 | 12|33-2| 5 [12] 94| 4 | 12| 23| 4 | 6 |10-7]|2-9|7-10| 4 |12 |33-2| 1 | 12| 74 | 7 |4.5|33-2| 1.558 | 1.187 | 0.729 | 4.074 | 471.76
22-23| 7 |4.5|32-8| 6 |12 |33-2| 5 | 12| 96| 4 |12|2-3| 4 | 6 10921071 | 4 | 12 |33-2| 1 | 12| 7-6 | 7 |45]|33-2| 1.660 | 1.891 | 0.729 | 4.280 | 479.82
24-25| 5 4.5]327-8] 6 | 12332 5 |12 ]9-11 | 4 | 12| 2-3| 4 | 6 [10-10/2-10/8-0] 4 | 12 |33-2] 1 | 12| 7'-1 | 7 |4.5|33-2| I.711 | 1.994 | 0.729 | 4.434 |430.4T
BENT BAR DETAIL
BARS| D
4 |3
s | 33 =
6 | 4} D=~
N
k4 & m4
NOTE:
ALL DIMENSIONS ARE OUT TO OUT.
D = PIN DIAMETER.
NOTES:

I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
CONJUNCTION WITH SHEET TRRCB G2-12.

2. DIMENSIONS A", "B, "C", "D", "E", AND "SP." LISTED IN
THE BAR LIST ARE IN INCHES.

@IOWADOT Highway Division

STANDARD DESIGN

5 ii TRIPLE REINFORCED CONCRETE

= | Rz BOX CULVERTS

21 vl APRIL, 2012

- i% CULVERT BARREL

5 & DETAILS TRRCB 10-7-12
- - 10 x 7 BARREL SECTIONS SHEET 2 OF 2

ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRRCB 10-7s2-12 - THIS SHEET ISSUED 04-12.
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TRIPLE 10 x 8 BARREL SECTION

NOTES:

I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
CONJUNCTION WITH SHEET TRRCB G2-12.

2. DIMENSIONS "A", "B", "C", "D", "E", AND "SP." LISTED IN
THE BAR LIST ARE IN INCHES.

@IOWADOT Highway Division

STANDARD DESIGN

& 33 TRIPLE REINFORCED CONCRETE

z| Rz BOX CULVERTS

g \' = APRIL, 2012

- Q% CULVERT BARREL

= £ DETAILS TRRCB 10-8-12
- = 10 x 8 BARREL SECTIONS SHEET | OF 2

ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRRCB 10-8s(-12 - THIS SHEET [SSUED 04-12.
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE [0 x 8 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 il f2 Kl k2 k3 k4 K6 KT
FILLI S| H| A | B|C|D]|E R T u X Z |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.|NO.|SIZE| SP.|NO.|SIZE|SP. |NO. |SIZE| SP. |NO. |SIZE| SP.|NO. |SIZE| SP.|NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP. SIZE|SP.| L H V_ [SIZE|SP.| L [SIZE[SP.| L
0 10| 8 13 | 1l 9 9 9 |0-0]|0-0|6'-5|2-64'-4[3-9] 4 9 |9-11 | 6 | 9|91 | 4|6 32| 4|6 34| 4 |12]27| 4 |18]24| 4 |12]|33| 4 |18|24| 6 |18 |32-8] 6 | I18]|l0-II| 6 |18 |10'-9] 5 |I12]|9'-6 |6'-3|3-3| 5 |18|32'-8| 6 |18 |I2'-10
| 10| 8 |125]105] 9 | 6 | 9 |0-7|0-1 |6-5|2'-3|3'-7|3-I1I|] 4 | 6 |9-10] 6 | 9 |9-10| 4 |6 32| 4|6 34| 4 |12]27| 4 |18|24]| 4 |12]|33| 4 |18|24| 6 |18|32-8| 6 |18]I0-10] 6 |18|9'-7| 4 |6 |9-5|6-3]|3-2| 5 |18 |32-8| 6 |18 [I2'-I0
2 10| 8 |[95|10] 9 6 9 | I’-1 |O-11|5-8|2'-] |3-5[3-8] 4 6 | 96| 6 | 9 |9-6| 4|6 (32| 4|6 34| 4 |12|27| 4 |18|24| 4 |12|33| 4 |18|24| 5 |12|32-8| 5 |12|10'-0] 4 |12 |8-7T| 5 |6 |7-44-4|3-0| 4 9 |32-8] 4 | 9 |II'-1I
36|10 8|9 |10] 9|6 |9 |2-3|2-0/4-8|2-0[(3-0|3-5|4 |6 |96|6|9|9-6|4|6[32|4|6/|34| 4 |12|27| 4 |18|24| 4 |12|33]| 4 |18|24|5 |9 |32-8/ 4|9 |7-10] 4|9 |6-3|5|6]6-9]|3-10/2-11| 5 |12]32-8] 5 |12 |10~
7-8 | 10| 8 |85]10.5] 9 6 9 |2-9]|2-0|3-6|2'-] |3-0|3-7] 4 6 | 96| 6 | 9 |9-6| 4|6 (32| 4|6 34| 4 |12|27| 4 |18|24| 4 |12]|33| 4 |18|24| 5 |12|32-8] 5 |12|7-9] 4 |12|5-3] 6 9 | 6'-6 |3-3|3-3| 5 |12|32-8] 6 | 12| 7'-3
9-10| 10| 8 | 9 | Il | 9] 9|9 |2-10/2-0|3-5|2-9|36|3-5| 4 |12|9-7T| 6 |9 |9-7|4 |6 32| 4|6 34| 4 |12|27| 4 |18|24| 4 |12|33]| 4 |18|24| 5 |12|32-8| 5 |12|7-1l| 4 |12]5-1 |5 |6 |6-0|3-0|3-0|5 |12]32-8]| 6 |12 7|
I-12] 10| 8 |10 12| 9 9 9 |2-11]1"-9|3-4]2-5]|3-7|3-4] 4 |12 99| 6 | 9 |9-9| 4|6 32| 4|6 34| 4 |12|27| 4 |18]24| 4 |[12|33| 4 |18 |24| 5 |12|32-8| 5 [12|8-7T] 4 |12 |4-1l|5 |6 |6-0]3-0|3-0| 5 |[I12|32-8] 6 |12 |6'-1I
I3-15] 10 | 8 | 12 | 14] 9|9 | 9 |2-11]|1'-8]3-4|2-3|4-2|3-5] 4 |12|10-1 | 6 | 9 |10-1 | 4 |6 |32| 4 |6 |34| 4 |12|27| 4 |18|24| 4 |12|33]| 4 |18|24] 5 |12]32-8| 5 |12[8-10] 4 |12 |4-11| 5 |6 |6-4|3-2|3-2|5 |12|32-8] 6 |12]|71-0
l6-17] 10 | 8 |I125] 15| 9 9 9 |3-6|2-1 |3-4|2-0|3-11]|3-5] 4 |12 ]10-2| 6 | 9 |10-2]| 4 | 6 |32 | 4 | 6 34| 4 |12|27| 4 |18 |24 4 |12|33| 4 18|24 5 |9 |32-8] 4 9 | 8-3] 419 |3-9|5 |6 |6-22-113-3| 4 |12|32-8] 7 |12 71-]
18-19] 10 | 8 I35/ 16 | 9 | 9 | 9 |3-6|1"-10]3-4| I"-7[3-11|3-4] 4 |12 |10-4]| 6 | 9 |10-4| 4 |6 |32| 4 |6 |34| 4 |12]|27| 4 |18|24| 4 |12|33]| 4 18|24 5|9 |32-8| 4 |9 |88 4|9 |3-9|5]|6|6-4|3-0[3-4] 4 |12|32-8] 7 |12]71-I
20-21| 10 | 8 |14.5]16.5]9.5] 9 6 |3-6|I1'”-5|3-5|1"-7]4-1]3-5] 4 |12]10-6| 5 | 6 |I0-6]| 4 |6 |32| 4 | 6 34| 4 |12|27| 4 |18 |24 4 |12|33| 4 18|24 5 | 9 |32’-10] 4 9 19649 |3-10] 6 9 | 6'-B |3-0|3-8| 4 |1232-10] 7 | 12| 7'-3
22-23| 10 | 8 |I5.5]17.5/ 10 | 6 | 9 |3-4|1"-4|3-5|1"-6(3-I11|3-6| 4 | 6 |10-8| 7 | 9 |10-8B| 4 | 6 32| 4 |6 34| 4 |12|27| 4 |18|24| 4 [12|33] 4 |18|24|5 |9 (3304 |9 99|49 42| 6 |12|6-10]3-1|3-9| 4 [12|33-0] 7 |12|7-4
24-25| 10 | 8 [16.5/18.5| 10 | ©6 9 | 3-8 1'"-4 3-6]I'-I |3-11[3-7] 4 6 |100-10] 7 | 9 [I0"-10] 4 | 6 |32 4 | 6 34| 4 (12 /27| 4 |18|24| 4 1233 4 18/24| 6 |12|33-0] 5 [12/9-9| 4 |12|3-6| 6 |12 7-0]3-2/3-10] 4 [1233-0] 7 |12 7-6
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ |SIZE|SP.| L |SIZE|SP.| L [SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL (LB/FT)
0 6 [4.5]32-8| 5 |12 |33-2| 4 | 12| 7'~ 4 12| 2'-1 6 |12 14-8]|6-4|8-4| 4 | 9 |33-2| 4 9 | 7-6 | 4 14.5|33-2] 1.405 | 1.219 | 0.840 | 3.464 | 453.32
| 6 |45|32-8| 4 | 9 |33-2| 4 |9 |1T-6| 4|9 |3-7T| 4|6 |14-1|5-9/8-4]5 |18[33-2| 7 |18 |7T-10| 7 |45|33-2] 1.354 | I.167 | 0.840 | 3.361 |460.45
2 4 145|32-8| 5 |12|33-2| 5 | 12| 7-9| 4 |12|3-1l| 4 |6 |12-5|4-2|8-3| 4 |12|33-2| 6 |12 7-5] 6 |4.5|33-2] 1.049 | I.Il5 | 0.840 | 3.004 | 458.97
3-6 | 5 |45|32-8| 5 [12|33-2| 5 |12 |7-10| 4 | 12| 4-9| 4 |6 |II'0|3-7|8-3| 4|9 |33-2|5 |9 |7-0|5 |45|33-2]0.998 | I.Il5 | 0.840 | 2.953 |470.2!
7-8 | 6 |4.5]|32'-8| 5 | 12|33-2| 5 |12 ]|17-10| 4 | 12| 4-9| 5 9 | II"'-5]3-1|8-4| 5 |18|33-2| 8 | 18| 7-4| 8 |4.5|33-2]0.947 | I.167 | 0.840 | 2.954 |466.29
9-10| 6 |45|32-8| 5 | 9 [33-2| 4 | 9 |6-7T| 4|9 |3-9|5 |6 |II'4]3-0(8-4| 4 |12|33-2| 7 |12]7-0] 7 |45|33-2]0.998 | 1.219 | 0.840 | 3.057 |472.66
1-12| 6 14.5|32'-8| 5 9 |33-2] 4 |9 |T1-3| 4 9 | 3-7T| 5 |6 |[II'4]2°-11|8-5] 4 |12|33-2| 7 |12]7-0] 7 |4.5|33-2] 1.100 | 1.322 | 0.840 | 3.262 | 475.32
I13-15| 6 |45(32-8| 5 | 9|33-2) 4|9 |8-0| 4|9 |2-5|5 |6 |II'7T|3-0|8-7T|5 |I18|33-2| 8 |18 7-3| 8 |4.5|33-2] 1.303 | 1.529 | 0.840 | 3.672 | 481.26
16-17| 7 |4.5|32'-8] 5 9 |33-2) 4 | 9 |8-5]| 4 9 |2-Il| 5|6 |II'8]3-0|8-8] 5 |18|33-2| 8 |I18| 7-3| 8 |4.5|33-2| 1.354 | 1.632 | 0.840 | 3.826 | 487.26
18-19| 7 |45(32-8| 5 | 9 |33-2| 4 |9 | 94| 4|9 |21 |5 |6 |II'lO]3-1|8-9|5 |I18|33-2| 8 |18 7-2| 8 |4.5|33-2] 1.456 | 1.736 | 0.840 | 4.032 | 491.50
20-21| 7 |4.5(32'-10) 6 |12 |33-4| 5 | 12|9-4| 4 |12 2-8]| 6 9 |- | 3-1 |8-10] 4 |12 |33-4] 7 | 12| 7'-4| 7 |45|33-4] 1.568 | 1.798 | 0.887 | 4.253 | 506.18
22-23| 7 |45|33%-0| 6 | 12|33-6| 5 |12 9-7T| 4 |12|3-0| 6 |12]12-1 |3-2|8~-1I| 4 |12|33-6| 7 | 12| 7-6| 7 |45|33'-6] 1.682 | 1.913 | 0.934 | 4.529 | 521.66
24-25| 7 |45/33-0] 6 | 1233-6] 5 |12 10'-0] 4 |12 3-0] 6 |12 12-3/3'-3|9-0| 4 12336 7 | 12| 7-8 | 7 145[33'-6] 1.784 | 2.017 | 0.934 | 4.735 | 533.18
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x 9 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 fl 2 Kl k2 k3 k4 k6 KT
FILL] S| H] A | B|C|D]JE R T u W X Z |SIZE|SP.| L |SIZE|SP.| L |[SIZE|SP. |NO.|SIZE|SP.|NO. |SIZE|SP. |NO. |SIZE| SP.|NO. |SIZE| SP. |NO. |SIZE|SP. |[NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP. SIZE|SP.| L H V_|SIZE|SP.| L |[SIZEJSP.| L
9] 0] 9 [ 13 ]1 9 |1 6 | 9 |0-0|0-0|6-5|2-6|4-4|4-1| 4 |6 |I0-Il| 6 | 9|IO-II| 4 | 6|36 4|6 38| 4 |12|2T| 4 |18|24| 4 |12|33| 4 |18|24| 6 |18|32-8| 6 |I18]l0-II| 6 [I8]I10-9| 5 | 3 |9-6|6'-3|/3-3| 5 |18 |32-8| 6 |18 |I2'-10
| 10| 9 125/ 11 | 9 | 6 | 9 |0-6|0-] |6-5]2-64-4|3-9|] 4 | 6 [I0-10| 6 | 9 [I0-10] 4 |6 |36 | 4 |6 38| 4 |12 |27]| 4 | 18|24 4 12|33 4 |18 24| 6 |18|32-8| 6 |18]10-10] 6 |I8]9-9| 5 |9 |9-6|6-3|3-3|5 |18|32-8| 6 |18 ]|I2'-I0
2 10| 9 9 |10 9|6 |9 |2-0]1I'-5|6'-0]|2-0|3-4|3-8] 4 | 6 |I10-6| 6 | 9 |I0-6]| 4 |6 |36| 4 |6 38| 5 |12|27| 4 |18|24| 4 |12|33| 4 |18|24|5 |9 |32-8B| 4|9 88| 4|9 |6'-9| 6 |9 ]|8-5]5-2|3-3|5 |12|32-8] 5 |12]12'-3
36101919 |10]9 ]9 ]9 |2-3|I'9/4-112-10/3-8|3-5|] 4 |I2]10-6| 6 |9 |I10-6| 4 |6 36| 4 |6 38| 4 |12|27| 4 |18|24| 4 12|33 4 |18|24|5 |9 |32-8| 4 |9 |8-1]|4|9|6-3|5/|6/|74]45[2-11|5]12[32-8]5 |I2]]I'-2
7-8 110 ] 9 8 |10.5] 9 | 9 9 |4-2|2-8|3-5|2-10|3-7|3-7] 4 |12]10'-5] 6 | 9 |I0'-5| 4 |6 36| 4 |6 38| 4 |12|27| 4 |18 |24| 4 |12|33| 4 |18|24|5 |9 |38, 4 |9 |63 4|9 |2-5|]5]|6|6-3[3-52-10]5 |9 3285 |9 ]7-0
9-10 10| 9 | 9 | Il |9 ]9 |9 |37]|2-6]3-3]2-8[3-6|3-5]4 |I12]10-7T| 6 |9 ]|I10-7T| 4 |6 36| 4 |6 38| 4 |12|27| 4 |18|24| 4 |12|33| 4 |18|24|5 |9 |32-8| 4 |9 |6-10] 4|9 |3-7|5 |6 |6-2|3-32-11|5]9]|32-8]/5]9]|6¢6-9
=12/ 101 9 95|12 9 |9 9 |3-6|2-4|3-3|2'-5|3-7T|3-4] 4 |12]10'-8] 6 | 9 |I10'-B| 4 |6 36| 4 | 6 38| 4 |12|27| 4 |18 |24| 4 |12|33| 4 |18|24|5 |9 |38, 4 |9 |73 4|9 |3-9|5|6|6'-4[3-2/3-2 5|9 |32-8,5)|9]6-9
I3-1I5) 10| 9 |12]14]9 ]9 |9 |2-10] I"”-8|3-5/2-2|3-11 |35 4 |12 |II'- |6 |9 |II'-l | 4|6 (36| 4|6 /|38| 4 |12/27| 4 |18|24| 4 | 12|33 4 |18|24| 5 |12|32-8) 5 |12|8-10) 4 |I12|5-1 |6 |9 |7-0]3-6|3-6| 4 |[2|32-8] 7 |I2]7T-2
16-17| 10 | 9 |I125] 15 95| 9 6 |3-4|2-1 |3-4|2'-] |3-10|3-5] 4 | 9 |II'”-2]| 5 |6 |II'”2]| 4 |6 |36| 4 |6 38| 4 |12|27| 4 |18|24| 4 |12|33| 4 |18|24|5 |9 [32-10] 4 |9 |8-2| 4 |9 |42]| 6 |9 |6-10]3-3]|3-7| 4 |1232-10] 7 |12 ] 7]
18-19) 10 | 9 |I3.5]155] 10 | 9 | 9 |3-4|I"-11|3-4/1"9|3-9|3-5| 4 |9 |II'4] 7 |9 |II'4] 4|6 |36| 4|6 /|38| 4 |12/27| 4 |18|24| 4 |12|33| 4 |18|24|5 |9 |3%-0,4 |9 /86|49 | 42|69 |72]|3-73-7 512|306 |I2]T-I
20-21 10 | 9 |14.5]|16.5[10.5] 9 9 |3¥-3|1"-6|3-5|1I"-8|3-T|3-6] 4 |I12|II'6] 7 |9 |II'6] 4 |6 |36]| 4 |6 38| 4 |12|27| 4 18|24 4 |12|33]| 4 |18|24|5 |9 (332 4|9 |95 4|9 44|65 ]|6|6-10|3-5|3-5]5|12]33-2|6 |12]71-3
22-231 10 | 9 |ISS|ITS| 11 | 9 | 9 |3-2|1"4|3-6|1"6[3-6|3-7] 4 |9 |II'8] 7 |93 |I1I'"8] 4|6 36| 4|6 38| 4 12|27 4 |18|24| 4 |12|335| 4 |18|24|5 |9 |33-4/ 4|9 |98 4|9 476 |89 |7-2|35]3-9]5|12|33-4]6 |I12]T-5
24-25| 10 | 9 |16.5]/18.5]11.5] 9 9 |30 1I"'-2|3-7]1"'-5/13-4[3-8] 4 | 12]II'-lo] 7 | 9 /II'"l0o] 4 | 6 |36 4 6 38| 4 12|27 4 18/24 4 | 12/33| 4 18/24 7 |I1B8|33-6) 6 |I1B/IO-1] 4 I18/50]5 |6 | 72|3-7]3-7 512336 6 12771
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_|SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL |(LB/FT)
0 6 [45]32'-8| 5 |12 |33-2| 4 |12 |7-2| 4 |12 | 2'-] S | 9 |IT-1|8-7[9-4| 5 |18 [33-2| 7 |18 ] 8&-I 7 |4.5]33-2] 1.405 | 1.219 | 0.952 | 3.576 |492.18
| 6 |45|32-8| 5 |12 |33-2| 4 |12 | 7T-2| 4 |l2|2-1 |5 |9 |I8-3/8-11]9-4] 4|9 |3%-2] 4|9 |7-6| 4 |45|33-2] 1.354 | I.219 | 0.952 | 3.525 | 484.32
2 5 |45|32-8| 5 | 12[33-2| 5 |12 |71l | 4 |12 ] 4"~ 5 |9 |14-0]4-9|9-3| 4 |12|33-2| 6 |12|7-6| 6 |4.5|33-2]0.998 | I.II5 | 0.952 | 3.065 |509.47
36 | 5 |45|32-8| 5 | 9 [33-2| 4 |9 |6-4| 4|9 355 |6 |[I32|3-11]9-3| 4|9 |3%¥2] 5|9 |7-0]5 /45/33-2]0.998 | I.II5 | 0.952 | 3.065 |501.63
7-8 | 5 |45/32-8| 5 | 9 |33'-2| 4 | 9 |6~-5|4 |9 |3-7T|5 |6 |12-9]3-5|9-4|5 |18|33-2| 8 | 18| 7-4| 8 |45|33-2]0.896 | I.IeT | 0.952 | 3.015 |502.05
9-10| 5 |45|32-8| 5 | 9 |33-2| 4 |9 |6-Il | 4|9 |3-9|5 |6 [12-7)3-3]9-4] 4 |12|3%-2| 7 |12,7-0] 7 |45/33-2]0.998 | I.219 | 0.952 | 3.169 |503.18
I1-12) 5 |45|32'-8| 5 | 9 |33-2| 4 |9 | 73| 4|9 |3-7|5 |6 |12-8]3-3/9-5| 4 |12|33-2| 7 |12|7-0] 7 [4.5|33-2] 1.049 | 1.322 | 0.952 | 3.323 | 505.97
13-16| 7 |45|32-8| 5 | 9 |33-2| 4 | 9 |8~ | 4 |9 |2-Il|6 |9 |I2-II|3-4)9-7T| 5 |18]335-2| 8 |18 7-3| 8 |45|33-2] 1.303 | I.529 | 0.952 | 3.784 |498.II
16-17| 7 |4532'-10| 5 | 9 |33'-4| 4 |9 |8-4]| 4 |9 |3-2|6 |9 |I13-0[3-4/9-8| 5 |18|33-4| 8 |18|7-3 | 8 |4.5|33-4] I.364 | 1.642 | 1.004 | 4.010 |513.05
18-19] 6 |45|33-0| 6 |12|33-6| 5 |12[8-9| 4 |12|3-4|6 |9 |I3-1|3-4/9-9| 4 12336 7 |12 7-2| 7 |45|33-6] 1.476 | I.704 | 1.057 | 4.237 |543.05
20-21| 6 |45|33%-2| 6 |12]33-8) 5 |12|9-3| 4 |[12]3-8|5 |6 |I3-3|3-5|9-10] 4 |12|33-8| 7 | 12| 7-5] 7 |45|33'-8] 1.589 | I.816 | I.II3 | 4.518 |544.61
22-23| 6 |45|33-4] 6 |12 |33-10] 5 |12 |9-7T | 4 | 12|31l | 6 |9 |I3-5|3-6|9-I1| 4 123310 7 | 12| 7-7 | 7 |4.5|33-10] I.703 | 1.932 | I.166 | 4.801 |555.47
24-25| 6 14.5|33'-6| 6 | 12]34-0] 5 |12 |9-II | 4 | 12]4-4] 5 |6 |I13-7/3-7]10"-0] 4 |12 34-0] 7 | 12| 7"-9 | 7 [4.5]/34'-0] 1.818 | 2.049 | 1.218 | 5.085 |560.66
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x |10 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 il f2 Kl k2 k3 k4 K6 KT
FILLI S| H| A | B|C|D]|E R T u w X Z |SIZE|SP.| L |SIZE|SP.| L |[SIZE|SP.|NO.|SIZE| SP.|NO.|SIZE|SP. |NO. |SIZE|SP. |NO.|SIZE|SP.|NO. |SIZE| SP.|NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ [SIZE|SP.| L [SIZE[SP.| L
0 10 [ 10| 13 |1l 10| 6 9 |0-0]|0-0|6'-6|2'-6 |4'-5[4'-0] 4 6 [II=11] 7 | 9 flI'-11| 4|6 40| 4 | 6 42| 4 |12 |27 4 |18 |24 | 4 |12 33| 4 |18 |24 6 |18 |33-0| 6 |18 |1II'”-I | 6 |I8|l0'-I0] 6 |12 |10'-3|6'-8|3'-7| 5 |18 |33-0] 6 |18 |13'-0
| 10 |10 J125] 11 | 10| 6 | 9 |0-7]|0-I |6-6|2-6|4'-5|3-9] 4 | 6 |II'10] 7 | 9 |II'-10| 4 | 6 |40 | 4 |6 |42| 4 |12 |27 | 4 |18 |24 4 |12|33| 4 |18|24| 6 |18|33-0| 6 [I18[II'0| 6 |18|9'-8| 6 |12]10-3|6'-8|3-7| 5 |18|33-0| 6 |18]13-0
2 0|10 8 o 10| 9 9 |2-0|I'-9|6-4|2'-1 |3-3|3-7| 4 |I12]lI'-6]| 7 | 9 |II'6| 4 |6 |40 4 | 6 42| 5 |I2|27| 4 |18 |24 4 |12 |33| 4 |18|24| 5 |9 |33-0] 4 9 |8-5] 4 ]9 |6-10] 5|6 |95|6-6|2-II| 5 |12|33-0] 5 |12]|12'-8
36 |10 10| 9 | 10]10] 9|9 |2-4|2-0|4-11|2-10| 3-8 |3-5|] 4 |12 |1I'-6| 7 | 9 |II'6| 4 |6 |40 4 |6 42| 4 (12|27 | 4 |18|24| 4 |12|33]| 4 |18|24|5 |9 (3304 |9 |7-Il| 4|9 |6-2|5|6/|[7I0[4-11|2-11| 5 |12]33-0] 5 |I12]1I'-3
7-8 | 10| 10| 8 Jl0.5] 10 | 9 9 |4-0]|2-9|3-5/2-11|3-7|3-5] 4 |[12]|1I'5] 7 | 9 |II'5] 4 |6 |40 4 |6 42| 4 |12 |27 4 |18 |24 4 |12 |33| 4 |18|24]| 5 |9 |33-0] 4 9 /6'-0] 4 |9 |2-10]| 5 | 6 |6-7T]3-9|2-10|] 5 9 |33-0] 5 | 9 |7-0
S9-10| 10 |10 9 | Il |I10] 9|9 |3-8|2-T|3-4|2-9|3-6|3-6| 4 | 12[I1I'-T| 7 |9 |II'-T| 4|6 40| 4 |6 42| 4 |12|27| 4 |18|24| 4 |12|33]| 4 |18|24|5 |9 |33¥-0,4|9|6-8|4|9|3-6|5)|6]|6-7|3-8{2-1I|5]9]|33-0]5]|9|6-10
I-12] 10 |10 |95 12 |10 | 9 9 |3-6|2-5|3-3|2'-5|3-5]|3-5] 4 |12 |1I'8B] 7 | 9 |II'B|] 4 |6 40| 4 | 6 42| 4 |I12|27| 4 |18 |24 4 |12 |33| 4 |18|24| 5 |9 |33-0] 4 9 |6-Il | 4 ]9 |3-10] 5|6 |6-7T]3-7|3-0| 5 9 |33-0] 5 | 9 | 6-8
I3-15] 10 | 10 |I1.5| 14 10| 9 | 9 |3-4|2-4|3-4|2-3|3-6|3-6] 4 |9 |12-0] 7 |9 |12-0| 4 |6 |40| 4 |6 |42| 4 |12|27| 4 | 18|24 4 |12|33]| 4 |18|24] 5|9 /3304 |9 |76| 4|9 |42|5]|6]|6-10[3-8]3-2|5 ]9 |33-0] 5] 9]|6-Il
16-17] 10 | 10 |12.5] IS5 |10.5] 9 9 |3-3|2-1 |3-4|2'-]1 |3-5]|3-6] 4 9 |12-2| 7 | 9 |l12-2| 4 | 6 |40 | 4 | 6 | 42| 4 |12 27| 4 |18 24| 4 |12 |33| 4 |18 |24 5 | 9 |33-2| 4 9 | 8-2] 4 ]9 |44|5 |6 |6-lI |3-8|3-3| 4 |12|33-2] 7 |12]|7-0
18-19] 10 | 10 |I3.5|155] Il | & | 9 |3-2|I"-I1 | 3-5|1I”-10|3-4|3-5] 4 | 6 |I12-4| 7 | 9 |I12-4| 4 | 6 |40 | 4 |6 |42| 4 |12 |27 | 4 |18 |24| 4 |12|33| 4 18|24 5 |9 |33-4| 4 |9 (86| 4|9 |47|6 |9 |7-4|3-8/3-8|5|12|33-4]6 |12|7-2
20-21| 10 | 10 | 14 |16.5]11.5] 6 9 |3-1|I'-10)3-5|1'"-83-3[3'-6] 4 6 |12-5] 7 | 9 |12-5| 4 | 6 |40 | 4 | 6 | 42| 4 |12 27| 4 |18 24| 4 |12 |33| 4 |18|24| 5 | 9 |33-6] 4 9 |8-9]1 4 9 |4-10] 6 9 | 7-6 |3-9|3-9| 4 |12 |33-6| 7 |12]|7-2
22-23| 10 | 10| I5]I7T.5] 12| 6 | 9 |3-0|I'"5|3-6|1-6[3-2|3-7| 4 |6 |12-7T| 7 |9 |I12-7| 4 |6 |40 4 |6 42| 4 |12|27| 4 |18|24| 4 |12|33] 4 |18|24|5 |9 (3384 |9 |9-7|4]|9|50|5|6|7-2|3-9/35|4 12338 7 |12|7-4
24-25| 10 | 10 [16.5]18.5/12.5] 9 9 |2-11 | I'"-3 /3-7]1'”-5]3-1 |3-8] 6 [12]12-10] 7 | 9 |12-10] 4 | 6 |40 4 | 6 |42 | 4 |12 /27| 4 |18 |24 4 |12 ]33] 4 |18/24]| 5 |9 33-10] 4 9 |10'-1 | 4 | 9 52| 6 9 | 7'-10 |3~ |3-I11| 5 [ 1233-10] 6 | 12| 7'-T
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ |SIZE|SP.| L |SIZE|SP.| L [SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL (LB/FT)
0 6 [45]33-0| 5 |12 |33-6| 4 |12 | 7-2| 4 |12|2-0| 6 |12 ]19-6|9-2|10'-4] 5 |18 |33-6| 7 |18 |8-0| 7 |4.5|33-6| 1.424 | 1.234 | 1.180 | 3.838 | 539.97
| 6 |45|33-0| 5 | 12|33-6| 4 |12 | 17-2 | 4 |12]|2-0| 6 |12 ]19-5]|9-1 |I0"-4] 4 | 9 |33-6| 4 |9 | 76| 4 |45|33-6] 1.373 | 1.234 | 1.180 | 3.787 |530.76
2 5 |45|33-0] 5 |12|33-6| 5 |12 |7-10| 4 |12|4-4]| 5 | 6 |I5-2|4-11]10"-3] 4 | 9 |33-6| 5 9 | 7"-3 | 5 |4.5|33-6] I1.013 | 1.130 | 1.180 | 3.323 |556.37
3-6 | 5 |45|33-0| 5 | 9336 4 |9 |6-I | 4|9 |36|5 |6 |14-6]43[10-3 4|9 |336|5 |9 |7-0]|5 |45|33-6]1.013 | 1.130 | I.180 | 3.323 | 537.97
7-8 | 5 |4.5|33-0| 5 9 |33-6] 4 | 9 |6-4| 4 9 | 3-8 5 |6 |14-1]3-9]10-4] 5 |12|33-6| 6 |I2]|6-Il | 6 |4.5|33-6] 0.910 | I.182 | I.180 | 3.272 | 539.95
9-10| 5 |45|33-0| 5 | 9 |33-6| 4 | 9 ]6-9]| 4|9 |3-10] 5 |6 |[I3-I|3-7|10-4] 4 |12 |33-6| 7 | 12|11 | 7 |45|33-6] 1.013 | 1.234 | I.180 | 3.427 |539.89
I-12] 5 14.5|33-0] 5 9 |33-6] 4 | 9 | 7T-4| 4 9 1405 |6 |14-]|3-8]10-5] 4 |12|33-6| 7 |12 ]| 7-0] 7 |4.5|33-6]| 1.064 | 1.339 | 1.180 | 3.583 | 542.24
I13-15| 5 |45(33%-0| 5 | 9336 4|9 |8-0] 4|9 (3105 |6 |14-4|3-9]10-7| 5 |I18|33-6| 8 |18 | 7-4 | 8 |4.5|33-6] 1.270 | 1.547 | 1.180 | 3.997 |555.7I
16-17| 7 14.5|33-2] 5 9 |33-8] 4 | 9 |8-4| 4 9 1405 |6 |14-5]3-9]10'-8 5 |18 |33-8| 8 |18 | 7-4 | 8 |4.5|33-8]| 1.382 | 1.659 | 1.242 | 4.283 | 549.76
18-19| 6 |4.5(33-4| 6 | 12|33-10) 5 |12 |8-8| 4 |12[4-3| 6 |9 |14-6|3-9]10-9] 4 |12|33-10] 7 |12 | 7-2 | 7 |4.5|33'-10] 1.495 | 1.72| | 1.301 | 4.517 |575.82
20-21| 7 |45|33-6| 6 |12 134-0] 5 | 12|9-3 | 4 |12 4-6]| 6 9 | 14-8 |3’-10)10°-10] 5 |12 |34'-0] 6 | 12| 7'-5 | 6 |4.5|34-0| 1.557 | 1.837 | 1.360 | 4.754 | 581.55
22-23| 7 |45|33-8| 6 |12 |34-2| 5 |12 9-7T| 4 |12|4-8| 5 |6 [14-9[3-10)10"-11| 4 |12 |34-2| 7 | 12| -7 | 7 |45|34-2] 1.672 | 1.854 | 1.419 | 5.045 | 584.16
24-25| 6 |4.5133'-10] 6 | 12 134'-4| 5 |12 |10'-0] 4 |12 4-10] 6 9 14113 -1 1'-0] 4 |12 134'-4] 7 |12 7'-9 | 7 [4.5/34'-4] 1.841 | 2.072 | 1.478 | 5.39] |60l.2]
BARS| D
5 33
6 | 4} =
D=
IR
o
|
3 k4 & m4
2 NOTE:
@ ALL DIMENSIONS ARE OUT TO OUT.
2 D = PIN DIAMETER.
—
L)
L)
pu
(2]
%2
T
=
I
N
n
@
o
5 NOTES:
o
- I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
S CONJUNCTION WITH SHEET TRRCB G2-12.
e 2. DIMENSIONS "A", "B", "C", "D", "E", AND "SP." LISTED IN
= THE BAR LIST ARE IN INCHES.
I
z
[0
(PIOWADOT Fisiwer biisin
o
& i
= =
3 2 STANDARD DESIGN
)| L [}
5 = " TRIPLE REINFORCED CONCRETE
= =]
: | XE BOX CULVERTS
g ‘£ \c' = APRIL, 2012
9 & a
2 - < CULVERT BARREL
L L o - -
5 5 g DETAILS TRRCB 10-10-12
‘ﬁ: 10 x 10 BARREL SECTIONS SHEET 2 OF 2
O
g
6/28/2016 1:33:36 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishLRFDSignedTripleCulverts.dgn  TRRCB 10-10-12 S2 11x17_pdf.pltcfg




l«— SYMMETRICAL ABOUT §

-3 5 SPA.@ 1’-6; €2 BARS -3 -3 5 SPA.@ |’-6; €2 BARS -3
CONSTAUCTION JOINT el i 'ﬂw K4
! K6 |SPACING e
] /7 ! %2 [ [ T
< I - ! == ; Y [ ——
\,F Trr - 5 : NA - A
] my M “y \--\_,--/ J : Lkl ALTERNATE b2‘ - -/ o Lkl ALTERNATE o2 bl J<—'_; o
~ 8 ez k3| SPACING k2| SPACING
1'-0 8 SPA.@ I-0; el BARS 1'-0 1'-0 8 SPA.@ 1-0; el BARS ‘ 1'-0
T
: BEVELED KEYWAY —|
I —
b2 ——— T
bl —{\,
a2 STAGGERED —>—> g a
i . = : i
- g g
2]
(; IICII IOI_O = IISII IICII IOI_O = IISII IICII 'J] 5 IOI_O = IISII IICII ('7) g
K w | o 0| o
= oY ©| o
< <
& &
N Q
1'-0 8 SPA.@ 1’-0; 1 BARS 1'-0 || 1'-0 8 SPA.@ 1-0; 1 BARS _I"-0
46 |
7 BEVELED KEYWAY —
L m3|ALTERNATE | : mZ| ALTERNATE
el 42 mI|SPACING £l N - 4f2 mI|SPACING -
el Sk AL P N S o
+| —— == v +
by + : \ L -
o g NI m6|ALTERNATE J L
pey -3 5 SPA.@ 1'-6; 4F2 BARS -3 -3 5 SPA.@ 1'-6; 4F2 BARS -3 m7|SPACING m4 I
a
2
- TRIPLE 10 x |l BARREL SECTION
L
(%]
(%]
=
1
ﬁ'
T
[5]
: NOTES:
- I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
3 CONJUNCTION WITH SHEET TRRCB G2-12.
= 2. DIMENSIONS "A", "B", "C", "D", "E", AND "SP." LISTED IN
= THE BAR LIST ARE IN INCHES.
1
&
(DIOWADOT s oiision
5 ] STANDARD DESIGN
() w
o = " TRIPLE REINFORCED CONCRETE
[N o
z z| Rg BOX CULVERTS
% % e APRIL, 2012
=] o o
2 - g CULVERT BARREL
[T [ o - -
5 5 g DETAILS TRRCB 10-11-12
@ 10 x Il BARREL SECTIONS SHEET | OF 2
g
6/28/2016 1:33:38 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishLRFDSignedTripleCulverts.dgn  TRRCB 10-11-12 S1 11x17_pdf.pltcfg




VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x |l BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 il f2 Kl k2 k3 k4 K6 KT
FILLI S| H| A | B|C|D]|E R T u w X Z |SIZE|SP.| L |SIZE|SP.| L |[SIZE|SP.|NO.|SIZE| SP.|NO.|SIZE|SP. |NO. |SIZE|SP. |NO.|SIZE|SP.|NO. |SIZE| SP.|NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ [SIZE|SP.| L [SIZE[SP.| L
0 10 | 1l 13 | 1l I 9 9 |0-0]0-0|6'-6|2-6|4-5|4-0] 4 |12 [12-11| 7 | 9 [I2-11| 4 | 6 |44 | 4 | 6 |46 | 4 |12 27| 4 |18 24| 4 |12 |33| 4 |18|24| 6 |18 |33-4| 6 |18 |1I"-2] 6 |18 |I0-II] 6 9 |10-4]6'-9|3'-7| 5 |18 |33-4| 6 |18 |13'-0
| 10 | I 125011 |11 | 9] 9 |0-6]|0-2|6-6|2'-7|4-4|3-8] 4 |12 |12'-10] 7 | 9 |12-10] 4 | 6 |44| 4 | 6 |46| 4 | 12|27 | 4 |18 |24 4 |12|33| 4 |18|24| 6 |18|33-4| 6 [I18[II'”0| 6 |18 |9-1I| 6 | 9 |10-4|6-93-7| 5 |18|33-4| 6 |18]13-0
2 10 [ I |95 101l 9 9 | I'-1 o~ |6'-4|2'-] |3-2|3'-6] 4 9 |12-6| 7 | 9 |I12-6| 4 | 6 |44 4 | 6 |46 | 4 |12 27| 4 |18 24| 4 |12 |33| 4 |18|24| 5 |12|33-4] 5 |12]|10-3| 4 |12 |8-9] 6 9 |9-Il |6-7T|3-4| 4 9 |33-4] 4 | 9 |l12-8
36 | 10 |11 | 9 10|11 | 9|9 |2-4|2-1|4-10|2-1 [2-10|3’-10] 4 | 9 |I12-6| 7 | 9 |I12-6| 4 | 6 44| 4 | 6 46| 4 |12 |27 | 4 |18|24| 4 |12 |33]| 4 |18|24|5 |9 (334 4|9 79| 4|9 |6-3|6|9]|8-8|5-5/3-3|5]12|33-4]5 |12|10-4
7-8 | 10 | 1l 8 [10.5] 11 9 9 |2-6|2'-0|3-7|2'-] |2'-10] 3’-5] 4 9 |127-5| 7 | 9 |I12-5| 4 | 6 |44 4 | 6 |46 | 4 |12 |27 4 |18 24| 4 |12 |33| 4 |18|24| 5 |12|33-4| 5 |[12|7-7T] 4 | 12|5-1 |5 | 6 |6'-10/4-0|2-10| 5 |12 |33-4] 6 | 12| 7'-3
S-10 | 10 [ 1L | 9 [ || 9|9 |2-7[2-1|3-6|2-9|3-6|3-6| 5 |I12[12-7T| 7 | 9|12-7T| 4 |6 |44| 4 | 6 46| 4 [12|27| 4 |18|24| 4 |12|33]| 4 |18|24| 5 |12|33-4| 5 |12|7-9| 4 |12]|5-9| 5|6 |6~ |4-0]2-1I|5 |12]33-4| 6 |12 7|
I=12] 10 | Il 9.5 ] 12 | |l 9 9 |2-7]|2-0|3-6|2-6|3-5|3-6| 5 |12 ]12-8| 7 | 9 |12’-B| 4 | 6 |44 4 | 6 |46 | 4 |12 |27| 4 |18 24| 4 |12 33| 4 |18 |24| 5 |12|33-4| 5 [12|7-1l| 4 |12|5-9| 5 |6 |6~ |3-11|3-0| 4 |[12|33-4| 7 |12|7-2
I3-15] 10 | Il JILS) 14 11 | 9| 9 |2-7T]1'-9]3-4|2-3|3-4|3-6|5 |9 |I3-0] 7|9 |I13-0] 4 |6 44| 4 |6 |4 | 4 |12]27| 4 | 18|24 4 |12|33| 4 |18|24| 5 |12|33-4| 5 |12|8-8| 4 |12|5-9| 6 |9 |7-7|4-1|3-6| 5 |12|33-4] 6 |I12]|6'Il
16-17] 10 | Il J12.5] 15 |IlL5] 9 9 |2-7|I'”-8B|3-5]|2'-1 |3-3|3-6] 6 [12]13-2| 7 | 9 |13-2| 4 |6 |44 4 | 6 46| 4 |12 |27| 4 |18 24| 4 |12 |33| 4 |18 |24| 5 |12|33-6| 5 |12|8-10] 5 |12 |5-10] 6 9 | 7-8 | 4'-1 |3-7| 5 |12|33-6] 6 |12 17-I
18-19] 10 | Il | I3 |I5.5]125| 6 | 9 |3-0]|2-0]3-5|2'-0|3-1|3-6] 4 | 6 |I3-3| 7 |9 |13-3| 4 |6 (44| 4 |6 |4 | 4 |12]27| 4 |18|24| 4 |12|33]| 4 18|24 5 |9 |33-10| 4 | 9 [8-4]| 4|9 |5-0] 5|6 |7-4|41|3-3] 4 |12|33-10] 7 | 12|71~
20-21| 10 | 11 14 |16.5] 13 ] 9 6 |3-0]I"-11|3-6|1'"-9]3-2|3-7] 6 | 9 |I13-5| 6 | 6 |I3-5| 4 |6 44| 4 |6 46| 4 |12|27| 4 |18 |24 4 |12|33| 4 18|24 5 |9 |34-0] 4 9 | 8-7T] 4 9 |5-I 6 9 | 7-9 |4'-1 |3-8| 4 |12 |34-0] 7 | 12| 7-3
22-23| 10 | Il | I5 |I7.5]13.5] 9 | 6 |2-II|1'-6|3-7|I'"-7|[3-1 |3-8] 6 | 9 |I3-7T| 6 |6 |I3-7T| 4 |6 |44 4 | 6 46| 4 |12|27| 4 |18|24| 4 |12|33] 4 |18 |24|5 |9 |34-2|/ 4|9 96| 4|9 |5-4|5 |6 |77 |4-2|35|5]12|34-2|6 |12|71-5
24-25| 10 | Il 16 [18.5] 14| 9 9 [2-10| I'”-4 /3-7|1'”-5]3-03-9] 5 [12]13-9| 8 | 9 |13-9| 4 [ 6 |44 4 | 6 46| 4 |12 /27| 4 |18 |24 4 |12 ]33] 4 |18/24]| 5 | 9 34-4| 4 9 19-10] 4 | 9 56| 7 9 | 8-814-4/4-4| 5 |12 34-4] 6 12| 7-6
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ |SIZE|SP.| L |SIZE|SP.| L [SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL (LB/FT)
0 6 [4.5]33-4| 5 |12 |33-10] 4 |12 | 7-2 | 4 | 12| 2'-] 6 9 |20°-7]9-3|II'”-4] 5 |18 |33’-10] 7 | 18 |7-Il | 7 |4.5|33’-10] 1.443 | 1.247 | 1.437 | 4.127 | 57I.16
| 6 |45|33-4| 5 | 12|33-10] 4 |12 | T-1 | 4 |12|2-3| 6 | 9 |I7T-10|6-6|II'"-4] 4 | 9 |33-10) 4 | 9 | 7"-4 | 4 |4.5|33'-10] .39 | 1.247 | 1.437 | 4.075 |550.7I
2 4 14.5|33-4| 5 |12|33-10] 5 |12 | 7-9 | 4 |12|4-T| 6 9 |16’-5]5-2|1I"”-3] 4 | 9 |33’-10] 5 9 | 71 5 14.5|33’-10] 1.080 | I.14] 1.437 | 3.658 | 555.92
3-6 | 5 |45|33-4| 5 [12[33-10| 5 |12 |7-10| 4 |12 |5-3| 6 | 9 |I5-10] 4-7[II'-3] 5 |18 |33-10| 8 |18 | 7-9 | 8 |4.5|33'-10] 1.028 | I.14]1 | 1.437 | 3.606 |565.2|
7-8 | 6 |4.5|33-4| 5 | 12|33-10) 5 |12 |7-10] 4 |12|5-3 | 5 |6 |15-4|4-0]1I'"-4] 5 |12 |33'-10] 6 | 12 |6'-Il | 6 |[4.5|33'-10] 0.924 | 1.194 | 1.437 | 3.555 |547.39
9-10| 6 |4.5|33-4| 5 | 9 [33-10] 4 | 9 | 6-7T| 4 | 9 |31l |5 |6 |[I5-3|3-II[II'-4] 4 |12|33-10] 7 | 12|71 | 7 |45|33'-10] 1.028 | 1.247 | 1.437 | 3.712 |556.79
I-12| 7 14.5|33-4| 5 9 |33-10 4 | 9 | 7-2 | 4 9 | 4~ S | 6 |I5-5|4-0|1I'"-5| 4 |12 |33-10| 7 |12 ] 7'~ 7 14.5|33’-10] 1.080 | 1.352 | 1.437 | 3.869 |556.97
I13-15| 6 |4.5(33-4| 5 | 9 |33-10) 4 |9 |8-0] 4|9 |[43|6 |9 |I5-9/4-2[II'7T| 5 |I8|33-10] 8 |18 | 7'-4 | 8 |4.5|33'-10] 1.287 | 1.563 | 1.437 | 4.287 |577.34
16-17| 6 |4.5|33-6| 5 9 |34-0] 4 | 9 | 8-4| 4 9 | 46| 6 9 |15-1014-2|1I’”-8| 5 |18 |34-0| 8 |18 | 7'-4 | 8 |4.5|34-0] 1.401 | 1.678 | 1.502 | 4.58] |587.7I
18-19| 7 |45(33-10| 5 | 9 |34-4) 4 |9 | 8-T| 4|9 [4-10] 5 | 6 |I5-I1|4-2|II'-9| 5 |12 |34-4| 6 | 12| 7-3 | 6 |4.5|34-4] 1.472 | 1.751 | 1.632 | 4.855 | 591.05
20-21| 7 |45(34'-0| 6 |12 |34-6| 5 |12 |8-II | 4 |12 ]| 4-9] 6 9 |16-0]14-2|II'-10] 5 |12 |34-6| 6 | 12| 7'-5 | 6 |4.5|34’-6] 1.587 | 1.869 | 1.697 | 5.153 |629.1I
22-23| 6 |4.5|34-2| 6 |12 |34-8| 5 | 12|96 | 4 |12|5-0|5 |6 [I6-2|4-3|II”-1I| 5 |12|34-8| 6 |12 | 7-7T| 6 |4.5|34-8] 1.704 | 1.987 | 1.763 | 5.454 |633.66
24-25| 6 14.5/34'-4| 6 | 1213410 5 [I2 10~ | 4 | 12| 5-2 | 7 9 |16'-414'-4112'-0] 5 | 12 134'-10] 6 | 12 | 7-10| 6 [4.5/34’-10] 1.82] | 2.107 | 1.828 | 5.756 1 674.24
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x |2 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 il f2 Kl k2 k3 k4 K6 KT
FILLI S| H| A | B|C|D]|E R T u w X Z |SIZE|SP.| L |SIZE|SP.| L |[SIZE|SP.|NO.|SIZE| SP.|NO.|SIZE|SP. |NO. |SIZE|SP. |NO.|SIZE|SP.|NO. |SIZE| SP.|NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ [SIZE|SP.| L [SIZE[SP.| L
0 10 [ 12 | 13 |Il5] 12 ] 9 9 |0-0]|0-0|6'-7|2'-T7 | 4-6[3'-10] 4 9 13- 7 | 9 [I3-11| 4 |6 48| 4 | 6 |50| 4 |I12|27| 4 |18 |24 4 |12|33| 4 |18|24| 6 |18|33-8] 6 |18|1I'-4] 6 |18 |1I'"-0] 6 9 |l0’-5]6’-10|3'-7| 5 |18 |33-8| 6 |18 |13'-2
| 10 |12 12511 | 12| 9| 9 |0-6]|0-3|6-7|2'-7[3-9|3-11|] 4 | 9 |I3-10] 7 | 9 |I3-10] 4 | 6 48| 4 |6 |50 4 |12]|27| 4 | 18|24 4 [12|33] 4 |18|24| 6 |18|33-8| 6 [I18|II'”-l | 6 |18|10-0] 6 | 9 |10-5|6-10|3'-7| 5 |18 |33-8| 6 |18 |13'-2
2 0|12 95|10 12] 9 9 |0'-8|0-9|6-5|2'-] |3-1 |3-6] 5 [12]13-6]| 7 | 9 |I3-6| 4 |6 48| 4 | 6 50| 4 |I12|27| 4 |18 |24| 4 |12|33| 4 |18|24| 6 |18 |33-8| 6 |18|10-7T| 6 |18|9-8] 7 9 |10’-6 | 6-8 |3'-10| 4 9 |33-8] 4 | 9 |I2'-I0
36 |10 12| 9 |10 12] 9 |9 |2-4|2-1|5-1|2-1[2-9|3-10] 4 | 9 |I3-6| 7 |9 |I13-6| 4 |6 48| 4 |6 50| 4 |I12|27| 4 |18|24| 4 |[12|33]| 4 |18|24| 5 |9 (338 4|9 |7-10] 4|9 |6-4|7|9]|9-10/6'-0|3-10] 5 |12]33-8| 5 |12|10-4
7-8 |10 |12 ] 8 |l0.5] 12 | 9 9 |2-6|2-1 |3-T|2'-1 |2'-8|3-5] 5 |12 |I13-5] 7 | 9 |I13-5| 4 |6 48| 4 | 6 |50| 4 |I12|27| 4 |18 |24| 4 |12|33| 4 |18|24| 5 |12|33-8] 5 |12|7-T]| 4 |12|6-0] 7 9 | 8-2 |4-6|3-8| 5 |12|33-8] 6 |12|71-2
S-10| 10 | 12| 9 |Il5] 12| 6 | 9 |2-7T|2-1|3-6|2-1|2-9|3-8] 4 |6 |I3-7T| 7 |9 |I3-7T| 4|6 48| 4 |6 50| 4 [I12|27| 4 |18|24| 4 |12|33| 4 |18|24| 5 |12|33-8| 5 |12|7-10| 4 |12|5-10| 5 |6 | 7-2|4-3|2-11| 5 |12]33-8] 6 |12]|7-0
I-12] 10 |12 19512 | 12 | & 9 |2-7]2-1 |3-5|2-6|3-5[|3-6] 4 6 |13-8] 7 | 9 |13-8| 4 |6 48| 4 | 6 50| 4 12|27 4 |18 |24 4 |12|33| 4 |18|24| 5 |12|33-8] 5 |12|7-10] 4 |12 |5-10] 7 9 | 8-3 | 4-5|3-10| 5 |12 |33-8] 6 |12 |61l
I3-15] 10 | 12 |I1.5| 14 ]125| 6 | 9 |2-4||I'-7|3-5|2'-4|3-2|3-7| 4 |6 |14-0] 7 |9 |14-0| 4 |6 |48| 4 |6 |50| 4 |12]27| 4 |18|24| 4 |12 |33]| 4 |18|24| 6 | 183310/ 6 |18[9-0| 6 |18|6'-4| 5 |6 |7-7|4-5/3-2| 5 |12|33-10] 6 | 12| 7-0
16-17] 10 | 12 |125] 15 | 13 | 9 6 |2-6|1'"-9|3-5|2-2|3-1 |3-7]| 6 |12 |14-2| 6 | 6 |14-2| 4 |6 48| 4 | 6 |50| 4 |I12|27| 4 |18 24| 4 |12 |33| 4 |18|24| 5 |12 |34-0] 5 |12|8-9] 5 |12|6'I 5 | 6 |7-8|4-5|3-3| 5 |12|34-0] 6 |12]|7-0
18-19] 10 | 12 | 13 |I155]13.5| 9 | 6 |3-0]2-1 |3-5|2'-0|3-0|3-7| 6 | 9 |14-3| 6 |6 |14-3| 4 |6 48| 4 |6 |50| 4 |12]27| 4 |18|24| 4 |12 |33| 4 18|24 5 |9 |34-2| 4 |9 |82 4|9 |5-2|5]|6|7-8|45|3-3| 5 |12|34-2] 6 |I2]1-I
20-21| 10 | 12 | 14 ]16.5] 14 | 9 9 |2-11]I"-11|3-6|1'-9]3-0|3-8] 6 | 9 |I14-5| 8 | 9 |14-5| 4 |6 48| 4 | 6 50| 4 |I12|27| 4 |18 |24 4 |12|33| 4 |18|24| 5 | 9 |34-4] 4 9 | 8-7] 4 ]9 |5-4|5 |6 |7I10]46|3-4| 5 |12|34-4] 6 |12|17-3
22-23| 10 | 12 |14.5]17.5(145] 6 | 9 |2-9|I"-9|3-7|I'"-7|2-I11|3-8] 4 |6 |14-7T| 8 | 9 |14-7T| 4 |6 48| 4 |6 50| 4 |12|27| 4 |18|24| 4 |12|33] 4 |18|24| 5 |9 |34-6| 4|9 8-1l| 4|9 |5-8|7|9]|9-0|46|46|4|12|34-6| 7 |12|7-4
24-25| 10 | 12 [16.5]18.5] IS | 6 9 |2-9|1'-4 3-8 1'-6 |2'-10{3'-10] 4 6 |14-10] 8 | 9 |14-10] 4 | 6 |48 4 | 6 50| 4 |12 /27| 4 |18 24| 4 | 1233 4 |18/24| 5 |9 34-8] 4 9 19-10] 4 | 9 /59| 7 9 | 9-4 | 4-8/4-8| 5 |18/34-8/ 8 18] 7'-8
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ |SIZE|SP.| L |SIZE|SP.| L [SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL (LB/FT)
0 6 [4.5]33-8| 5 | 12|34'-2| 4 |12 | 7-2| 4 |12|2-0] 6 9 |21"-8]9-3|12-5| 4 | 9 |34'-2| 4 9 | 7"-T | 4 14.5|34'-2] 1.462 | 1.315 | I.715 | 4.492 | 589.42
| 6 |45|33-8| 5 | 12|34-2| 4 | 12| 7-0| 4 |12|3-6| 6 |9 |I18-10/6-6|12-4] 5 |18 |34'-2| 7 |18 | 7"-9 | 7 |4.5|34-2] 1.410 | I.262 | I.715 | 4.387 |582.42
2 4 145|33-8| 5 |12]34'-2| 5 |12 |7-8| 4 |12]|4-10]| 6 9 |17"-6]5-3|12-3] 4 | 9 |34'-2] 5 9 | 7"-0 | 5 14.5|34'-2] 1.095 | I.156 | I.715 | 3.966 |601.68
3-6 | 5 |45|33-8| 5 [12[34-2| 5 | 12| 7-9| 4 |12 |5-6| 7 |9 |IT-2|4-1I[12-3]| 5 |12 |34-2| 6 | 12| 7-8| 6 |45|34'-2] 1.043 | I.156 | I.7I15 | 3.914 |633.6l
7-8 | 6 |4.5|33-8| 5 | 12|34-2| 5 |12 |17-10| 4 |12]|5-8| 7 9 |16’-101 4'-6|12-4] 5 |12 |34'-2| 6 |12 |6’-10| 6 |4.5|34'-2] 0.938 | 1.209 | I.715 | 3.862 | 614.84
9-10| 6 |4.5|33-8| 5 |12 |34-2| 5 |12 |7-II| 4 |12|5-6| 5 |6 |16-8{4-3|12-5| 5 |18 |34-2| 8 |18 | 7-4 | 8 |4.5|34-2| 1.043 | 1.315 | I.7T15 | 4.073 |579.79
I-12| 6 14.5|33-8] 5 9 |34'-2] 4 | 9 | 7-4| 4 9 |42 |7 9 |16'-1014'-5|12'-5| 4 |12 |34-2| 7 |12 | 7-] 7 14.5|34'-2] 1.095 | 1.368 | I.715 | 4.178 |629.71
I13-15| 6 |4.5(33-10) 5 | 9 |34-4| 4 |9 | 78| 4|9 48|65 |6 [IT-]|4-6|I12-7| 5 |18|34-4| 8 |18 | 7-4| 8 |45|34-4]| 1.314 | 1.591 | 1.787 | 4.692 | 601.18
16-17| 6 |4.5|/34-0] 5 9 |34-6| 4 | 9 | 8-3| 4 9 |4-Il | 5 |6 |[IT-2]4-6]12-8] 5 |18 |34-6| 8 |18 | 7-4 | B8 |4.5|34-6| 1.428 | 1.707 | 1.858 | 4.993 | 617.87
18-19| 6 |45(34-2| 5 | 9 |34-8| 4 |9 |8-T| 4|9 [5-2|5 |6 |I7T-3|4-6|12-9] 5 |12|34-8] 6 |12|7-4| 6 |4.5|34-8] .491 | 1.771 | 1.929 | 5.191 |643.7I
20-21| 6 |4.5|34'-4| 6 |12 |34'-10| 5 |12 |8-II| 4 |12]|5-2| 5 | 6 |I7-5]4'-7T]12-10 5 | 12 |34'-10] 6 | 12| 7-6 | 6 [4.5|34-10] 1.607 | 1.890 | 2.000 | 5.497 |673.95
22-23| 7 |45|34'-6| 6 |12 |35-0| 5 | 12|96 | 4 |12|5-4| 17 |9 [IT-T|4-8)12"-1I| 5 |12|35-0| 6 | 12| 17-7T| 6 |45|35-0] I.671 | 2.008 | 2.072 | 5.752 | 701.26
24-25| 8 145/34'-8| 6 | 12]35-2| 5 |1219-9 1 4 | 12]|5-1 |7 9 | 17-814-8113'-0] 5 |12 35-2| 6 |12 7-10| 6 [4.5/35-2] 1.898 | 2.130 | 2.143 | 6.171 1710.89
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. VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 4 BARREL SECTIONS
N
o BAR LIST
<o'r DIMENSIONS al a2 bl b2 el e2 £l 2 Kl k2 K3 K4 k6 KT
o FILLIs[H[A]B]JC[D[E]JR [T U X | z [size[sp.] L size[sP.] L [sIzE[SP.[NO.|SIZE[SP.]NO.|SIZE[SP.[NO.[SIZE] SP.[NO. [SIZE[SP.[NO. [SIZE[SP.[NO. [sIZE[SP.| L |[sIzE[sP.| L [sIze[sP.| L [sIzE[sP.[ L H v [size[sP.] L [size[sp.] L
o o [r2lafalin]loal9Jo-1]o-o[7-0]2-9]/42]4-3] a4 ]12[e-0]6 |9][6-0] 4616 4a]6|18]4]12[33]4]17]30] 4 12]39] 4]17]30]5 [12]38-8]5 [12]12-11[ 5 [12]12-1] 6 [12]6'-7[2-11]3-8] 5 |18|38-8] 7 |18][14'-8
a9 I 2] 4 [135[ 11 | 9] 9] 9 |o-7]o-4]6e-8[3-0|5-0[4-3|4 [12]5-11]6 |[9]5-11] 4 ]6|16]4]|6]18]4]12]33]417]30] 4 [12]39] 4]17]30] 6 [18|38-8] 6 [18|12-7] 6 [18]1I"-7| 6 |12]6-9|3-1[3-8] 5 |18[38-8] 7 |I8]14-4
- 2 [12]afiofiwo] 99l 9]2o0]2-0[5-8]3-8]5-4]4-3|5 [12[5-7[ 7 [9[5-7] 4|66 4a]e6|18]4]12[33] 4[17]30] 4 ]12]39] 4]17]30][5 | 9][38-8] 4 9]lo-0] 4 9]8-9]6 |9 |6-8[3-4/3-4/ 518|388 8 |18]13-9
u 36 | 12| 4 |10]105] 9 [ 6 | 9 |2-5[2-0[a-11|3-4]|4-2]4-2| 4|6 |5-1[7 |9 |5-7][4a]6|16]4[6]18]412][33]4]17]30] 4 [12][39] 4]17]30] 6 [12]38-8]5 [12]9-8] 4 [12]7-11]6[9]6-10]3-5[3-5]5[I12]38-8]6 |I12]10-7
= 7812 4]0t 9 99 ]310[2-10fa-0|3-1]4-5[3-10] 5 |12]5-8]6 | 9|58 4|6 |16]4[e6]18]4]12]33]417]30] 41239 4]17]30]5 93884 ]9[82]4]9[5-16]|9][e-3[2-11]3-4]4]9][388]6]9]8-3
* 9-10] 12 4 [ [125] 9| 9 [ 9 [3-11]2-8]4-0][2-10]4-3[3-10] 4 [12]5-10] 6 [9[5-10] 4 |6 |16] 4 |6 18] 412|334 |17]30] 4 [12]39] 417305 |9 |38-8]4]9|8-9]4 ]9 a-11|5]6][5-8|2-7[3-1]5]12]38-8]7]12]8-3
= =12l 12 412135 9 | 9 [ 9 [4-0]2-63-11]2-9][4-3[3-10] 4 [12]e-0] 6 | 9|60 4|6 ]16] 4618 4]12]33][417]30] 41239 4]17]30]5 [9[388]4[9]95]4][9[49]5]|6][56]2-4]3-2]5]12][38-8]7]I12]8-2
T 13-15] 12 | 4 [13.5]1555] 9 | 6 | 9 [4-2|2-4|3-10]2"-5[4-10]3-10] 4 |6 |6-4|6 | 9|6-4| 4|6 [16] 46184 [12][33]4]17]30] 4 12]39] 4 [17]30] 6 [12]38-8]5 |[12]9-10] 4 |12]|4-5] 4 |6 |5-7[2-4|3-3] 5| 9][38-8]6|9]8-2
N 16-17] 12| 4 [145]16.5] 9 [ 9 | 9 [3-10] 1'-7[3-1]2-1 [4-4|3-10] 5 [12]6-6] 6 [9]6-6] 4 |6 |16]4|6|18] 4 12[33] 417|304 [12]39] 4 [i7]30] 7 183887 [18]11"-4] 4 [18][5-1 4 |6 |5-8[2-4/3-4[5]9]38-8[6]9]8-4
I 18-19] 12 | 4 [155[17.5] 9 | 9 | 9 [3-10] -7 [3-11]|1"8[4-4[3-11] 4 [9]|e-8|6 |9 |68|4]|6|16]4]|6]18] 4] 12][33]4]17]30] 4] 12]39]4 [17]30] 7 [18]38-8] 7 [18]11"-4a] 4 |[18]5-1 [ 4|6 |5-10[2-5|3-5]5 | 9][38-8/6]9]8-5
& 20-21] 12 [ 4 J1es5]185] 9 | 9 | 9 [3-10[1-6[4-0]I-7[4-8]4-0] 4 [ 9 |e-l0] 6 |9 6-10] 46 [16] 46|18 4]12]33] 4 17]30] 41239 4]17]30]5 93885 [9][I1I"5]4][9][5-1]4]6][511]2-5[3-6]5]9][388]6]9]8-7
- 22-23 12| 4 [18]20]95] 9 |6 [3-nn]v-1 [a-1[1r2]4-9]a-1|a]o][7-1[5]e6|[71]46]16]4a]|6|18]4a[12]33]4]17]30] 4 12]39] 4 17][30] 5[ 9]38-10/5 9]ir-1n]4[9]5-0]4]|6]|6-2[26|38]5]9]|38-10 6]9][8-10
3 24-25] 12 | 4 [19.5] 21 [9.5] 9 | 6 [4-0o-11]4-2[ -1 [4-1]4-2] 4 [12] 73] 5[6]7-3] 4 [6]l6]4]618] 4 [12]33]4]17[30] 4 [12]39] 4 [17[30] 5 [ 9[38-10] 5 9 ]I2-1] 49 |4-10]5 ]9 ]|6-5]2-7[3-10[ 59 [38-10[ 69 [9-I
& BAR LIST QUANTITIES
T K9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
- FILL [SIZE[SP.] L [size[sp.] L [sIze[sp.[ L |[size[sP.] L [size[sP.[ L H | v |size[sp.] L |[sizg[sp.[ L |size[sP.| L | sLAB [FLOOR|WALLS]|TOTAL [(LB/FT)
e 0 [ 7 ]45]38-8] 4 [ 939-2] 4 9 |8-4| 4945 1 [12]8-4|4-0[4-4] 4 ]9 ][39-2]5]9][8-6]5 [45[39-2]|1.766 | 1.422 | 0.396 | 3.584 |469.34 /" 0 ioh .
;é | 7 |45]38-8| 5 | 12]39-2| 4 | 12| 7-9] 4 |12]2-9]| 7 |12]|8-1 |3-9]|4-4| 4 |12]39-2| 6 |12|8-6| 6 [4.5]/39-2]| 1.706 | 1.422 | 0.396 | 3.524 | 461.89 o ‘ I WA Highway Division
o 2 [ 8 ]45|38-8] 5 [ 9392|4965 4 9216 ]9]|78|35[4-3]412]39-2] 7 [12]8-7] 7 [45][39-2]1.285 [ 1.301 |0.396 | 2.982 |513.50 ]
> 36| 6 |4.5(38-8| 5 | 9 [39-2| 4 [ 9 |7-0] 4|9 |4-1 |6 [9]|7-9]|3-5][4-4]5 [12]39-2] 7 [12]8-6] 7 [45]39-2] 1.285 | 1.362 | 0.396 | 3.043 |532.18 z STANDARD DESIGN
2 78] 6 [45[38-8] 6 | 12]39-2] 5 [12[7-7 ] 4 1231|699 [75][3-1]4-4]5]9][39-2] 6 |9 ][7-10] 6 [45[39-2] 1.285 [ 1.422 | 0.396 | 3./03 |516.74 g
O] w [}
o 9-10| 7 |4.5[38-8] 6 |12 [39-2| 5 |[12][8-6| 4 |[12]4-3]5 |6 ]| 17-2|2-8[4-6] 5 [12]39-2] 7 [12]8-0] 7 [45]39-2| 1.405 | 1.605 | 0.396 | 3.406 | 512.47 < w TRIPLE REINFORCED CONCRETE
o 11-12] 7 [45][38-8] 6 [12[39-2] 5 [12]8-9] 4 [12][4-3] 5 [ 6| 1-0]2-5[4-7]5 [12]39-2] 7 |12]8-0] 7 |45]39-2] 1.526 | 1.727 | 0.396 | 3.649 | 5I3.11 - =]
E 13-15| 6 |4.5]38-8] 6 |12]39-2] 5 [12|9-10] 4 |[12|3-1 | 4|6 |7v-2]2-5]|4-9] 5 [12]39-2] 7 [12]8-2] 7 [45]39-2]1.706 | 1.971 | 0.396 | 4.073 |525.50 = § & BOX CULVERTS
g 16-17] 6 |4.5|38'8] 5 | 9 |39-2] 5 | 9 |10-9] 4 | 9 |4-1 | 4 |6 | 73 |2-5(4-10] 5 |12]39-2]| 7 |12]8-3] 7 |45|39-2] .827 | 2.093 | 0.396 | 4.316 |535.34 21 vl APRIL, 2012
g 18-19] 6 [4.5]38-8] 5 |9 [39-2] 5 [ 9 |11-4] 4 |9 |4-1 ]| 4|6 |v-a]2-5|4-11] 5|9 [39-2[6 |9 ]86]| 6 [45]39-2]1.947 | 2.215 [ 0.396 | 4.558 |547.55 & o
4 20-21] 6 [4.5]38-8] 6 [12]39-2] 6 [12]1I'-5] 4 [12][3-5] 4 [6 | 7-5]2-5][5-0] 5 | 9[39-2] 6 |9 [8-8] 6 |45][39-2]2.067] 2.337 | 0.396 | 4.800 [557.03 = z CULVERT BARREL
& 22-23] 6 |4.5/38-10[ 6 [ 12[39-4| 6 |12 ]1-11| 4 [12]3-4] 4|6 | 7-8[2-7[5-1] 5] 9[39-4] 6 | 9 [8-11| 6 [45|39-4]|2.260 | 2.532 | 0.418 | 5.210 |566.34 w € DETAILS TRRCB 12-4-12
5 24-25] 6 |4.5/38°-10] 6 |12 [39-4] 6 |12 [127=0] 4 [ 12 [ 3-8 5 | 9 [ -9 [2-7|5-2] 5 | 9 [39-4] 6 | 9 | 9-I | 6 |4.5]39-4]2.44] | 2.654 | 0.418 | 5.513 |570.37 3 %
9 12 x 4 BARREL SECTIONS
(&}
&
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NOTES:
I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN NOTE: k4 & m4
CONJUNCTION WITH SHEET TRRCB G2-12. :
2. DIMENSIONS "A", 'B", "C*, “D", "E”, AND "SP." LISTED IN [ ALL DIMENSIONS ARE OUT TO OUT.
THE BAR LIST ARE IN INCHES. : M :
. VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 5 BARREL SECTIONS
N
o BAR LIST
g DIMENSIONS al a2 bl b2 el e2 £l 2 Kl k2 K3 K4 k6 KT
o FILLI s [H[A[B]JC]DJE]JR [T U] W] X z |size[sp.] L Isize[sP.] L [sizE[sP.[NO.[sIZE]SP.|NO.|SIZE[SP.[NO.[SIZE] SP.[NO. |[SIZE[SP.[NO. |SIZE[SP.[NO.[SIZE[sP.] L [sizE[sP.] L [size[sp.] L [sizE[sp.] L H v [size[sP.] L [size[sp.] L
o o [r2]s]14a]nsl 99 9fo-1]o-0[7-3[3-0]5-4]4-4]a4]12][7-0]6[9]70] 46204 ]6]22] a12[33]4]17]30] 4 [12]39] 4]i7]30]5 12]38-8]5 [12]12-11] 5 [12]12-71] 6 [12]6-10[3-2[3-8][ 5 [18]38-8] 7 |18 [14-II
a9 I 12 5 (35[0 | 9] 99 |o-1]o-3]e-11]2-8]4-1[4-3] 4 [12]e-11]6 [ 9]6-11] 4|6 |20]4 |6 [22] 4 [12]33] 4 17]30] 4 [12]39] 4]17]30] 6 [18|38-8] 6 [18|12-8] 6 |18 |1I"-7| 6 |12 |6-10|3-2[3-8] 5 |18 [38-8] 7 | I8 [14-7
- 2 [i2]s o] 999 fzs]z2-0[5-9[3-7|54]4-1|a]a]e-1] 7[9]e-7] 462044 ]622] a12[33] 417|304 [12]39] 4[17]30] 6 |12]38-8[ 5 [12]10-0[ 4 [12]7-11]6 |9 |6-8[3-4[3-4] 5 [18]38-8] 8 [18]13-10
u 36 | 12| 5 10105 9| 9] 9 |2-5[2-0]5-0|3-4]|4-5[4-2| 4 |9 e-1]|7|96-7]4]6|20]4]6]22] 4 12]33]4a]17][30] 4 [12]39] 4]17]30] 6 [12]38-8] 5 [12]10-0] 4 [12]7-11| 6 | 9|6-10]3-5[3-5]5 |[12][38-8] 6 | 12 [10"-11
= 78|12 s o999 ]310[2-9[3-1]|3-0]45[3-10] 4 | 9 ]e-8]6 |9 |68 4|6 [20]4[e6]22]4]12]33] 4 17]30] 41239 4]17]30]5 938849864951 ]6]|9][e-2[2-10[3-4] 4]9][38-8]6]9]8-3
* 9-10| 12| s [ [13] 9] 99 |3-n]z-1]a-0[2-1n]a-9][3-9] 4 [12]e-11]6 [9]e-11] 4|6 |20] 4|6 |22] 4a]12]33] 4 17]30] 4 [12]39] 4 ]17][30] 5] 9 |38-8] 4] 9a]|s-10]4]9a-11|5]6][5-8|2-7[3-1]5]12]38-8]7][12]8-4
= -2l 12 s J12]14a] 9] 99 [4-2]z-8[3-1]2-94-9[3-9] 42|71 6|9 |71 |46 ]20]4a]e6f22] 412|334 17]30] 4 [12]39[ 4 ]17]30] 6 [12]38-8]5 [12]8-11| 4 [12[4-5]5 |6 ]|[5-7[2-5[3-2]5 [12]38-8] 7 [12]8-3
T 13-15] 12 | 5 [13.5]1555] 9 | 6 | 9 [4-2|2-3[3-10]2-3[4-5][3-10] 4 |6 | 74| 6 | 9| 7-4| 4|6 [20] 4|6 ][22] 4 12]33] 4]i7]30] 4 12]39] 4 [17]30] 6 [12]38-8]5 |I12]10-0] 4 |12|4-5] 4 |6 |5-8[2-5|3-3] 5| 9][38-8]6|9]s-2
N 16-17] 12| 5 [145]16.5] 9 [ 9 | 9 [3-10] I'-7[3-10[2-1 [4-43-10] 5 [12[7-6] 6 [9][7-6] 4 |6 |20] 46 |22] 4 12[33] 417|304 [12]39] 4 [i7]30] 7 18388 7 [18]11"-4] 4 [18][5-1 4|6 |5-9[2-5[3-4[5 ]9 ]38-8[6]9]8-3
x 18-19] 12 [ 5 [155[17.5] 9 | 9 | 9 [3-10] -1 [3-11]|1r8[4-3[3-11] 4 [ 9| 78| 6 |9 |78|4]|6[20] 4]|6][22] 4 12][33]4]i7]30]4]12]39] 4 [17]30] 7 [18]38-8] 7 [18]11"-4a] 4 |[18|5-1 [ 4|6 |5-10[2-5|35]5 | 9][38-8]6]|9]8-5
& 20-21] 12 [ 5 Ji1e5]18.5] 9 | 9 [ 9 [3-10[1-6 [3-11]I-7[4-8[4-0] 4 [ 9 |r-10] 6 |9 |7-10] 46 ]20] a6 [22] 4]12]33] 4 [17]30] 41239 4]17]30]5 [9[38-8]5[9]I1I"5] 4][9][5-1]4]6]6-0[2-6][3-6]5]9][38-8]6]|9]8-6
- 22-23 12| 5 [18]20] 9] 9| 9 [4-a|v-1[a-0[1-2]a-10/4-1]4a[12]8-1 |6 [9]8-1]4][6|20]4a]|622]412]33]4]17]30]4]]12]39] 4 [17]30] 6 [12]38-8] 6 |[12]11'-10] 4 |[12]4-1 6 |12]6-7][2-7]|4-0]5 ]| 9][38-8]6|9]8-9
3 24-25] 12 | 5 [19.5]21.5]/9.5] 9 | 6 [4-4|1'-0]4-2[1'"-0]4-9]4-2] 4 [12]8-4] 5 [6[8-4] 46|20 4|6 2] 4 [12]33] 417305 [12]39] 4 [17[30] 6 [12]38-10] 6 |12]12-0] 4 [12]4-2] 5 |9 |6'-5]2-8]3-9] 5 |9 [38-10[ 6 | 9 [9-I
& BAR LIST QUANTITIES
T K9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
- FILL [SIZE[SP.] L [size[sp.] L [sIze[sp.[ L |[size[sP.] L [size[sP.[ L H | v |size[sp.] L |[sizg[sp.[ L |size[sP.| L | sLAB [FLOOR|WALLS]|TOTAL [(LB/FT)
e 0 [ 7 J45]|38-8] 5 [12]39-2] 4 [12]8-1 |4 [12]2-1 |7 ]12]9-10]4-5]5-5]4 [12]39-2] 6 [12]8-8] 6 [4.5]39-2| I.766 | 1.483 | 0.507 | 3.756 |485.34 /" o ioh
;é | 7 |45]38-8] 4 | 9 |39-2| 4 | 9 |8-71| 4|9 |4-7| 7 |12]9-6|4-2]|5-4] 4| 9 [39-2| 5|9 |8-6|5 [45[39-2]| 1.706 | 1.422 | 0.507 | 3.635 | 483.74 o ‘ I WA Highway Division
o 2 [ 8 ]45|38-8] 5 [ 9392 4969|4921 |6 ]9]8-9]|3-6[5-3]5]9][39-2]5]9][8-4]5 [45[39-2]1.285]1.301 |0.507 | 3.093 [548.26 ]
> 36 | 6 |4.5]38-8| 6 | 12]39-2| 5 [12]|7-3] 4 [12]3-11] 6 | 9 ]8-9]3-5][5-4] 5 |[12][39-2] 7 |[12]8-6] 7 [45][39-2] 1.285 | 1.362 | 0.507 | 3.154 |553.68 z STANDARD DESIGN
2 7-8] 6 [45[38-8] 6 [ 12]39-2] 5 [12]|7-11 [ 412311 ] 6 [ 9[8-4]3-0[5-4] 5 [ 9][39-2] 6 |9 |7-10] 6 [45]39-2]1.285 | 1.422 | 0.507 | 3.214 |530.6] g
O] w w
o 9-10| 7 [4.5[38-8] 6 |12 [39-2| 5 [12][8-7| 4 [12][3-3]5 |6 [8-1|2-7]5-6] 4|9 [39-2] 6 |9 |7-10] 6 [4.5]39-2| 1.405 | 1.666 | 0.507 | 3.578 | 517.97 < w TRIPLE REINFORCED CONCRETE
o 11-12] 7 [4.5][38-8] 6 [12[39-2] 5 [12]8~-10] 4 [12][3-3| 5 [6 | 8- [2-6]5-7| 5 [12]39-2] 7 |12[8-0] 7 |45][39-2] 1.526 | 1.788 | 0.507 | 3.821 [535.97 - =]
E 13-15| 6 |4.5]38-8] 5 | 9 [39-2] 5 | 9 |105] 4 | 9 |3-11] 4|6 |8&-2]|2-5|5-9]5 [12]39-2] 7 [12]8-2] 7 [45]39-2]1.706 | 1.971 | 0.507 | 4.184 |543.68 = § & BOX CULVERTS
g 16-17] 6 |4.5]38'8] 5 | 9 |39-2] 5 | 9 |10-9] 4 | 9 |4-1 | 4 | 6 | 8-4|2-6[5-10 5 |12]39-2] 7 |12]8-4] 7 |45|39-2] .827 | 2.093 | 0.507 | 4.427 |549.95 21 vl APRIL, 2012
g 18-19] 6 [4.5]38-8] 5 | 9 [39-2] 5 [ 9 |11'-4] 4 | 9 |4-3] 4|6 |8-5]|2-6|5-11] 5|9 [392[6|9]86]|6 [45]39-2]1.947 | 2.215 [ 0.507 | 4.669 |561.76 & a
9q 20-21] 6 [4.5]38-8] 6 [12]39-2] 6 [12]1I'-5] 4 [12][3-5] 4 [ 6 [8-6|2-6]6-0] 5 | 9[39-2] 6 |9 [8-8]| 6 |45/39-2]2.067] 2.337 | 0.507 | 4.311 [570.95 = z CULVERT BARREL
& 22-23] 6 |4.5]38-8] 6 | 12[39-2| 6 |12 ]11"-10] 4 [12|3-1 | 6 |12]|8-8[2-7[6-1| 5] 9[39-2] 6 | 9 [8-11] 6 [45]39-2]2.248 | 2.520 | 0.507 | 5.275 |590.34 w € DETAILS TRRCB |12-5-12
5 24-25] 6 |4.5/38°-10] 6 |12 [39-4| 6 |12 [i2-1 | 4 [12]3-4] 5 [ 9| 9-0[2-9[6-3] 5 |9 [39-4] 6 | 9 92| 6 |4.5]39-4]2.44] | 2.716 | 0.535 | 5.692 |607.42 3 %
9 12 x 5 BARREL SECTIONS
(&}
&
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NOTES:
I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN NOTE: k4 & m4
CONJUNCTION WITH SHEET TRRCB G2-12. :
2. DIMENSIONS "A", "B, "C", D", "E”, AND "SP." LISTED IN | ALL DIMENSIONS ARE OUT TO OUT.
THE BAR LIST ARE IN INCHES. : METER.
. VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 6 BARREL SECTIONS
N
o BAR LIST
<o'f DIMENSIONS al a2 bl b2 el e2 £l 2 Kl k2 K3 K4 k6 KT
o FILLIs[H[A]B]JC[D[E]JR [T U X | z [size[sp.] L size[sP.] L [sIzE[SP.[NO.|SIZE[SP.]NO.|SIZE[SP.[NO.[SIZE] SP.[NO. [SIZE[SP.[NO. [SIZE[SP.[NO. [sIZE[SP.| L |[sIzE[sP.| L [sIze[sP.| L [sIzE[sP.[ L H v [size[sP.] L [size[sp.] L
o 0o [r2]6]14a]n.5] 99 9fo-4l0-0[7-8]2-9[4-4]4-3| a4 12[8-0]6 | 9[8-0] 4 624 46|26 4 12[33] 4]17]30] 4 12]39] 4]17]30]5 [12]38-8]5 [12]iz-t1[ 5 [12]iz-1| 5 9 |r-2][3-7][3-7] 518|388 7 |18]15-4
a I 12 6 [135[ 11 | 9] 9] 9 |o-8lo-a|r-2[2-8|a-9][4-3| 4 [12]7-11] 6 [9]7-11] 4|6 |24] 4|6 |26]| a4 12]33] 4 17]30] 4 [12]39] 4 [i17]30] 5 |12]|38-8] 5 [12]12-71] 5 [12]11-5] 6 | 12| 7-4[3-8[3-8] 5 [18|38-8] 7 |18 [14-I0
- 2 [i2] 6o 999 ]25]1-8[5-8[35|54l4a-1|a]af7-1[7[a]7-7] 46244626 4 12[33] 417|304 12]39] 4[17]30] 6 |12]38-8[5 [12]10-5] 4 [12]|7-11] 6 |9 |6~-10][3-5[3-5] 5 [12]38-8] 6 |I12]I3-I
u 36 | 12| 6 |10]105] 9| 9| 9 |2-5][2-0]5-1|3-3]|45]4-2| 49|17 |9|7-7] 4|6 |24a] 4 [e6]26] 4 |12]33] 4 17]30] 4 [12]39] 417|306 [12]38-8]5 [12][10-0] 4 [12][7-11 ] 6 | 9 [6-10[3-5][3-5]5 [12]38-8] 6 |12]11-8
x 78|12 e 10ons g9 oa-1[z-nfa-o|3-1]4-43-1| 412|786 |9 |78 4 |6 24] 4[6]26] 4 12]33] 4 17]30] 41239 4]17]30]5 93884 ][9[8-4]4]9[4-7]5]|6][6-0[3-0[3-0]4]9][388]6]9]8-4
o 9-10] 12 6 [ [13] 9] 9] 9 [31]2-8]3-10/2-10]4-9][3-9] 4 [12]7-11 ] 6 [9[7-11] 4|6 |24] 4 |6 [26] 4 [12]33] 4 |17]30] 4 [12]39] 4 [17[30] 5 |9 [38-8] 4| 9]8-10] 4 ]9 ]4-11|5][6]|5-9|2-8[3-1]5]9]388]6]9]s-I
= -2l 12 e J12]14a] 9] 9] 9 [4-2]z-1]3-10/2-8[4-9[3-9] 4 12]8-1 [ 6 [ 9|8-I | 4624 4]6[26] 412|334 17][30] 4[12]39[4]17]30] 6 [12]38-8]5 [12]9-4] 4 [12]4-5]5][6][5-9]2-71[3-2]5]9][38-8]6]9]8-I
. 13-15] 12 | 6 [13.5]1555] 9 | 6 | 9 [4-0|2-2[3-10]2-2[4-4[3-10] 4 | 6 |8-4| 6 | 9 [8-4| 4|6 [24] 4 |6][26] 4 [12]33] 4]i7]30] 4 12]39] 4 [17]30] 5] 9][38-8]5|9]106] 4|9 4946 ]|5-9[2-6|33]5]9][388]6]9]8-3
o 16-17] 12| 6 [145]16.5] 9 [ 6 | 9 [3-11]2-0[3-10[2-1 [4-3|3-10] 4 [ 6 [8-6] 6 | 9[8-6] 4 |6 24| 46|26 4 [12[33] 4 17|30 4 [12]39] 4 [17]30][5 |9 [38-8[5 [9]io-10] 4 9 [4-11]4]6]|5-10[2-6][3-4[5 ]9 ]38-8]6]9]8-3
5 18-19] 12 [ 6 [155/ 18] 9 [ 9 | 9 [3-10]r-1[3-11]1-7[4-6[3-11] 5 [12]8-8|6 | 9[8-8|4]|6[24] 4|6][26] 4 [12][33]4]17]30] 4 12]39] 4 [17]30]5][9][38-8]5 | 9][11-4a] 4|9 ][5-1[4]|6]6-I][2-71|36]5]9][388]6]9]8-5
& 20-21 12 e 17 o] 9 9 [3nufr-s[a-o]r-7]4-10/4-0f] 4 ]9 s-n1]6|9as8-11]4]6]24] a6 ]26] 4 12]33][ 4 [17]30] 41239 4]17]30]5 93885 [9]II'e| 49411 ]4]6][6-3][2-8[3-7]5]9][388]6]9]8-8
- 22-23[ 12| 6 [ 1820 9 9|9 [a-2]v-1][a0][r-1|a-8]a-1]a[9]9-1 |6 [9]9-1]4][6]24a] 462641233 4]17]30] 4 ]12]39] 4 [17]30] 6 [12]38-8] 6 |[I12]11'-10] 4 |12]4-5] 4 |6 |6-4[2-8|/3-8]5 ]| 9][38-8]6]|9]8-9
3 24-25] 12 | 6 [19.5]21.5]/9.5] 9 | 6 [4-20o-11][4-2][1"-0]4-7[4-2] 4 [9]9-4]5[6]9-4] 4624 4|6 26] 4 [12]33] 417305 [12]39] 4 [17][30] 6 [12]38-10] 6 |12]12-1 | 4 [12]4-6] 4 | 6 |6'-7]2-10/3-9] 5 | 9 [38"-10[ 6 | 9 [ 9"-0
& BAR LIST QUANTITIES
T K9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
- FILL [SIZE[SP.] L [size[sp.] L [sIze[sp.[ L |[size[sP.] L [size[sP.[ L vV [size[sp.] L |[size[sP.] L [sizE[sP.] L | SLAB [FLOOR]WALLS[TOTAL [(LB/FT)
e 0 [ 7 ]45]38-8] 4 [ 9392|4988 49416 9]l-1]48l6-5]412]39-2]6 [12]8-7] 6 [45[39-2]|1.766 | 1.483 | 0.618 | 3.867 | 497.1I /" o ioh .
;é | 7 |45]38-8| 5 |12|39-2| 5 |12|8-8] 4 |12]3-3] 7 |12]10-10/4-6]|6-4| 4 | 9 |39-2| 5 | 9 |8-6| 5 [4.5|39-2| I.706 | 1.422 | 0.618 | 3.746 | 511.32 o ‘ I WA Highway Division
o 2 | 6 ]45|38-8] 5 [ 9392497249216 ]9]99]|36]6-3]5]9][39-2]5]9][8-4]5 [45[39-2]1.285]1.301 | 0.618 | 3.204 |565.79 ]
> 36 | 6 |4.5]38-8| 6 | 12]39-2| 5 [12]|7-6] 4 [12]3-11] 6 | 9]9-9]3-5]6-4| 5 |12][39-2] 7 |[12]8-6] 7 [45][39-2] 1.285 | 1.362 | 0.618 | 3.265 |573.05 z STANDARD DESIGN
2 7-8] 6 [45]38-8| 6 [ 12]39-2| 5 [12]8-0] 4 [12]4-1 |56 ]9-5][3-0]6-5]5 [12[39-2] 7 [12][8~-1 | 7 [45[39-2]1.285 | 1.483 | 0.618 | 3.386 | 533.68 g
O] w [}
o 9-10] 6 [45]38-8] 6 |12[39-2] 5 |12 88 4 [12]3-3]5 |6 ]|92]2-8]6-6] 4939269 ]|7-10] 6 [45][39-2]1.405] 1.666 | 0.618 | 3.689 |542.7I < w TRIPLE REINFORCED CONCRETE
o 11-12] 6 [4.5[38-8] 6 [12[39-2] 5 [12]9-3] 4 [12][3-3| 5 [6 | 9-2|2-1]6-7| 5 [12]39-2] 7 |12]8-0] 7 [45][39-2]1.526 | 1.788 | 0.618 | 3.932 [562.87 - =]
E 13-15| 6 |4.5]38-8] 5 | 9 [39-2] 5 |9 |1l0-6] 4 | 9 |4-1 | 4|6 |9-4a|2-1]6-9] 5 [12]39-2] 7 [12]8-2] 7 [45]39-2]1.706 | 1.971 | 0.618 | 4.295 |562.42 = § & BOX CULVERTS
g 16-17] 6 |4.5|36'8| 5 | 9 |[39-2| 5 | 9 [10-10] 4 | 9 | 4-3| 4 | 6 | 95 |2-7]6~-10] 5 | 9 [39-2]| 6 | 9 | 8-4| 6 |4.5|39-2| .827 | 2.093 | 0.618 | 4.538 |576.74 21 vl APRIL, 2012
g 18-19] 6 |4.5]38-8] 5 |9 [39-2] 5 |9 |1'-5] 4| 9|39 4|6 |96]|2-1]c-11]5 [12]39-2] 7 [12]8-6] 7 [45]39-2] 1.947 | 2.276 | 0.618 | 4.841 |567.95 & a
4 20-21] 6 [4.5]38-8] 6 [12]39-2] 6 [12]1I'-5] 4 [12[3-1 | 46| 9-8|2-8[7-0] 5 | 9[39-2] 6 |9 [8-9] 6 |45[39-2]2.127 | 2.398 | 0.618 | 5.143 [587.2I = z CULVERT BARREL
% 22-23] 6 |4.5]38-8] 6 |12[39-2| 6 |12 [1-nn| 4 [12|3-5] 4|6 |9-10]2-9]|7-1| 5|9 [39-2] 6 | 9 [8-1I| 6 [4.5|39-2]| 2.248 | 2.520 | 0.618 | 5.386 |599.92 w £ DETAILS TRRCB 12-6-12
b 24-25] 6 |4.5/38°-10] 6 |12 [39-4| 6 |12 [12-1 | 4 [12] 3-8 4 | 6 [10-1[2-10]7-3| 5 | 9 [39-4] 6 | 9 | 9-I | 6 |4.5]39-4]2.44] | 2.716 | 0.652 | 5.809 |622.50 3 %
9 12 x 6 BARREL SECTIONS
(&}
&
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TRIPLE 12 x 7 BARREL SECTION

NOTES:

I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
CONJUNCTION WITH SHEET TRRCB G2-12.

2. DIMENSIONS "A", "B", "C", "D", "E", AND "SP." LISTED IN
THE BAR LIST ARE IN INCHES.
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 7 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 £ 2 Kl k2 K3 k4 k6 KT
FIL|S|H[A[B[C[D[E[R][T]U X | z |SIZE[SP.] L |[SIZE[SP.| L |SIZE[SP.|NO.[SIZE|SP.[NO. |SIZE[SP.|NO.|SIZE| SP.NO. [SIZE[SP.|NO. [SIZE[ SP.[NO. |SIZE[SP.| L |SIZE[SP.| L |SIZE[SP.| L |SIZE[SP.| L | H | V |SIZE[SP.| L |SIZE[SP.| L
0 |12 7 | 14[1.59 9|9 |0-3[0-0[7-8|2-6[4-9(4-3]4 12]9-0]6 |9 |9-0|4|6|28|4|6[30]4 |12]33]4 (7[30] 4 |1239]4 | (7[30] 5 |I12]38-8]5 |I2[12-11]| 5 |12]12-3] 5 |9 |71 |4-3[3-4] 5 |18|38-8] 7 |18 ][54
I |12 7 [135[ 11 | 9| 9|9 |0-9]0-2|7-8[2-8|4-T|4-3| 4 |I2|8-1I| 6 |9 |8-11| 4|6 |28 4 |6|30| 4 |I2]33] 417|304 |I2[39] 4 |[1730| 6 |I8|38-8 6 |18|12-9| 6 | (8 |II'-3| 6 |I12|8-0|4-4|3-8| 5 |18 |38-8] 7 | (8154
2 [ 127 10[10][ 99|09 |2-5[1"-8|6-I|3-5[5-4(4-1]4 |9 87| 7|9|6-7|4]|6|28|4|6[30]4 12334 (7[30] 4 |1239] 4 |(7[30] 6 |12]38-8]5 |12[10-8] 4 |12 71| 6 |9 |7-2|3-7[3-7| 5 |i8|38-8] 8 | 18|42
36 | 12| 7 [10.5[10.5] 9 | 9 | 9 |2-8|I'-1I|5-6|3-2|4-5|4-0| 5 |I2|8-8| 6 |9 |8-8|4 |6 |28 4 |6|30| 4 (2334 |17|30] 4 |12[39] 4 |I17]30] 6 |12]38-8[ 5 |12[10-3| 4 12| 75| 6 |9 |6-10]3-5/3-5]5 |I12|38-8] 6 | (2137
7-8 | 12 | 7 [10.5]11.5] 9 | 9 | 9 |4-0|2-11]4-1 |3-0|4-4[3-1| 4 |12[8-9| 6 |9 |8-9|4 |6 28] 4 |6[30]4 (2354 |17[30] 412|394 |(7[30|5]|9|38-8 4 |9|8-6|4]|9]|4-95|6|6-0|3-0{3-0] 4 |I2]38-8] 7 |I2]8-8
9-10 | 12 | 7 |11 [ 13| 9 | 9 |9 |4-I|2-7|4-02-9|4-8|3-9]| 4 [12[8-11| 6 | 9 |8-1I| 4 |6 28| 4|6 30| 4 |12]33] 4 |17]30] 4 [12]39| 4 |17[30] 6 |12]38-8| 5 |I2|8-II | 4 12| 4-7|5 |6 |6=-2[3-1|3-1|5 |I2]38-8] 7 |I2]|8-5
=12 12 | 7 |12 14] 99 |9 |4-I|2-6[3-11|2-7|4-8|3-9| 4 [12|9-1 | 6 |9 |9-1 | 4|6 |28| 4|6 |30 4 |12]33] 4 |17[30]| 4 [12]39] 4 |17[30]| 6 [12|38-8] 5 |12|9-5| 4 [12|4-7| 5 |6 |5-1I |2-9|3-2| 5 |12]38-8] 7 |12]8-3
13-15| 12 | 7 [13.5]15.5] 9 | 9 | 9 |3-10|I"-II|3'-10]2'-2 | 4-3 [3-10| 4 |12 |94 | 6 | 9 |9-4| 4 |6 28] 4 |6 [30| 4 | 12|33 4 |17]30| 4 |12|39] 4 |I17[30| 7 |18|38-8] 7 |18 |11'-0| 4 |I8|5-1 | 5|6 |6-0|2-9/3-3| 5|9 |388|6]|39|8-3
16-17] 12 | 7 [ 15| 17| 9 | 6| 9 [3-10[ 17 3-11]2-0|4-5[3-11| 4 | 6 |9-7| 6 | 9| 9-7| 4 |6 28| 4 | 6 30| 4 | 1233 4 | 17|30 4 |I12]39] 4 | 17|30 7 | (8388 7 [18|11"-4| 4 |18 |5-1 | 4 | 6 |6-2|2-9|3-5 5 |12|38-8] 7 |I12]8-5
18-19| 12 | 7 [ (6| 18| 9 | 6 | 9 |3-9|1"6|3-1I|I"-7 | 4-4[3-11| 4 | 6 |9-9| 6 | 9| 9-9| 4|6 28] 4 |6|30| 4 |12[33] 4 |I17]30] 4 |12]39] 4 |I17[30| 7 |18|38-8 7 |18 |1I'"5| 4 |I8|5-3| 4 |6|6-3|2-9/3-6 5 |12|38-8] 7 |12]8-6
20-2| 12 | 7 [ 1719 9|6 | 9 [3-10[15]4=-0| -7 |4-T|4-0| 4 |6 [9-1I | 6 | 9 |9-11| 4 |6 |28 4 |6 |30| 4 |I12]33] 4 |17|30] 4 |12]39] 4 17|30 5 |9 |38-8] 5 |9 |I1I'-6| 4 |9 |5-1 | 4|6 |6-5[2-10/3-7| 5|9 388 6|9]|8-8
22-23[ 12 | 7 |18 20| 9 | 6 | 9 |4-0| -1 |40 |1-I [4=6[4-1| 4 | 6 101 | 6 | 9 [10-1| 4 |6 |28| 4 | 6 30| 4 |1233| 4 |I7]30] 4 |12]39| 4 | I7]30| 6 |12|38-8| 6 |12 |11-10| 4 | 12| 4-9 | 4 | 6 |66 [2-10|3-8| 5 | 9 [388| 6 | 9 | 8~-9
24-25] 12 | 7 |195/21.5] 9 | 9 | 9 [4-0]0-I1]4~1 |1"-0|4-6|4-2]5 |12/10-4] 6 | 9 |10-4] 4 | 6 28| 4 |6 [30] 4 |12/33] 4 | (7]30] 5 |12/39] 4 | (7]30] 6 |12]38-8] 6 |(12]12-0] 4 |12]4-9| 4 |6 |6-8|2-11|3-9 5|9 |38-8] 6|9 |&-i
BAR LIST QUANTITIES
k9 mi m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL [SIZE[SP.| L |SIZE[SP.| L |SIZE[SP.| L |[SIZE[SP.| L |SIZE[SP.| L | H | V [SIZE[SP.| L |SIZE[SP.| L |SIZE[SP.| L | SLAB |FLOOR|WALLS [TOTAL [(LB/FT)
0 | 7 [45]38-8| 6 | 18392 6 | 18| 9-3| 4 |18|3-3| 6 |9 |(2-8|5-3 7-5| 4 | 9|39-2| 5 |9 |8-7| 5 |45]39-2|1.766 | 1.483 | 0.729 | 3.978 |529.61
| | 7 |45[38-8] 5 | 12392 5 |12 |8-9| 4 |12 3-7| 7 |12 1234~ |7-4| 4 | 9 |39-2| 5 | 9 | 8-6 | 5 |4.5|39-2] I.706 | 1.422 | 0.729 | 3.857 | 531.6I
2 | 8 |45(38-8| 6 |12]39-2| 5 | 12| 7-0| 4 |12 2-1 | 6 | 9 |1I'-0[3-9[7-3| 4 | 9 [39-2| 6 | 9 | 8-4 | 6 |45|39-2| 1.285 | 1.301 | 0.729 | 3.315 | 588.53
36 | 6 |4.5|38-8| 6 | 1239-2| 5 | 12| 76| 4 |12 |3-11 | 6 | 9 [10-10|3-6|7-4| 5 | 9 |39-2| 6 | 9 | 8-2 | 6 |4.5|39-2| .345 | 1.362 | 0.729 | 3.436 |595.6
7-8 | 7 |4.5|38-8| 6 | 1239-2| 5 |12 |8-5| 4 [12]4-I | 5 | 6 [10-6|3-1 | 75| 5 |12 |39-2| 7 | 12| 8- | 7 |45|39-2] 1.345 | 1.483 | 0.729 | 3.557 |546.66
9-10 | 7 |45(38-8| 6 |12 |39-2| 5 |12 |8-9] 4 | 12| 35| 5 | 6 |10-4|2-10/ 76| 4 | 9 |[39-2| 6 | 9 |7-10| 6 |4.5]|39'-2| 1.405 | 1.666 | 0.729 | 3.800 |559.71
l-12| 7 |45(38-8| 6 |12 [39-2| 5 | 12| 9-5| 4 | 12| 3-5| 5 | 6 104 |2-9| 77| 5 |12 |39-2| 7 |12 |8-0| 7 |4.5|39-2| 1.526 | 1.788 | 0.729 | 4.043 |570.66
13-15| 6 |4.5|38'-8| 5 | 9 [39-2| 5 | 9 |[10-6| 4 | 9 | 4-3 | 5 | 6 |10-6|2-9|7-9| 5 |12 |39-2| 7 | 12| 8-2 | 7 |4.5|39-2| I.706 | 1.971 | 0.729 | 4.406 | 594.29
16-17| 7 |4.5(38-8] 5 | 9 [39'-2| 5 | 9 [1'-0| 4 | 9 |3-11 | 4 | 6 |10-8[2-10[7"-10] 5 | 12 |39-2| 7 | 12| 8-5 | 7 |4.5|39-2| 1.887 | 2.154 | 0.729 | 4.770 |577.55
18-19] 7 |4.5(38-8] 5 | 9 [39-2| 5 | 9 |11'5| 4 | 9 |41 | 4 | 6 [10-9]2-107-1I| 5 | 12 |39-2| 7 | 12| 8-6 | 7 |4.5|39-2]2.007 | 2.276 | 0.729 | 5.012 | 581.32
20-21| 6 |4.5/38-8| 6 | 12 39-2| 6 |12 |11""5| 4 | 12| 3-T| 4 | 6 |10-102"-10/&'-0| 5 | 9 |39-2| 6 | 9 | 8-8 | 6 |4.5|39-2 2.127 | 2.398 | 0.729 | 5.254 |6/0.79
22-23| 6 |4.5]38-8| 6 | 12 39-2] 6 |12 [II'-11| 4 | 12|39 | 4 | 6 [II'-0[2-11|8-1 | 5 | 9 [39-2| 6 | 9 |81l | 6 |4.5|39-2| 2.248 | 2.520 | 0.729 | 5.497 | 623.95
24-25| 6 |45(38-8 6 | 1239-2] 6 |12 |12-0] 4 | 12|3-9] 4 |6 |11'-3]3-0]8-3]| 5 |9 |39-2] 6 | 9 |9-1 | 6 |45|39-2] 2.428 | 2.703 | 0.729 | 5.860 |637.11
BENT BAR DETAIL
BARS| D
a |3
5 | 3% -
6 | 4} D=~
:
1| 5} ]
k4 & m4
NOTE:
ALL DIMENSIONS ARE OUT TO OUT.
D = PIN DIAMETER.

NOTES:

I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
CONJUNCTION WITH SHEET TRRCB G2-12.

2. DIMENSIONS A", "B, "C", "D", "E", AND "SP." LISTED IN
THE BAR LIST ARE IN INCHES.
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- i% CULVERT BARREL

5 & DETAILS TRRCB 12-7-12
- - 12 x 7 BARREL SECTIONS SHEET 2 OF 2

ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRRCB 12-7s2-12 - THIS SHEET [ISSUED 04-12.

6/28/2016 1:33:52 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishLRFDSignedTripleCulverts.dgn  TRRCB 12-7-12 S2  11x17_pdf.pltcfg



l«— SYMMETRICAL ABOUT §

[
1"-0% 7 SPA.@ I'-5; €2 BARS 1"-0b 1'-0) 7 SPA.@ I'-5; 2 BARS 1"-0b
CONSTRUCTION JOINT el | e [SFRCING el kd
p [ i 1 J [ |
R r , * —
X e : / N ‘ N i \ A
[ L,
F L] ey \-u-/ ezJ | Lkl ALTERNATE b2‘ iV Lkl ALTERNATE o2 bl j<-" I i
N .18 : k3 |SPACING k2|SPACING
‘ 1”-0 10 SPA. @ I'-0; el BARS 1’-0 1’-0 10 SPA. @ I’-0; el BARS LI-0
T
BEVELED KEYWAY —
o 3
. b2—1\ i &
E 2|y ] g
" =l ] =¥
. e 12/-0 = 5" e |2/-0 = "gn g 3k 12/-0 = "gn e ol
S @ ©o|@
© 9:' e al —>» o| o
a2 STAGGERED ——>—> = z
:_: |
1”-0 10 SPA. @ I'-0; fI BARS 1’-0 1’-0 10 SPA. @ |’-0; fI BARS 'O -
4 6 ‘ -
g BEVELED KEYWAY —f— .
. m3| ALTERNATE ‘ m2|ALTERNATE
3 | _,l_, [+ ] 452 /7ml SPACING £l R = 42 /7ml SPACING Il -
et gt A I/ P N I/ ]
| . . = = —
By © i - \ * X - i
E“Td k41‘2 mﬂw J L
1’-0, 7 SPA. e |'-5; 4f2 BARS 1-0} 1’-0 7 SPA.e |'-5; 4f2 BARS 1-0} m7|SPACING m4 il
TRIPLE 12 x 8 BARREL SECTION
o
1
3
[an)]
=
3
—
v
&
(2
I
=
I
o
1
5 NOTES:
N
- I. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
3 CONJUNCTION WITH SHEET TRRCB G2-12.
z 2. DIMENSIONS "A", "B", “C", "D", "E", AND "SP." LISTED IN
H THE BAR LIST ARE IN INCHES.
1
8
| (IOWADQOT #isher oiison
2
o o
; § STANDARD DESIGN
L [}
5 = " TRIPLE REINFORCED CONCRETE
[a N o
= z| Rg BOX CULVERTS
; g V= APRIL, 2012
3 g o
3 e E CULVERT BARREL
; = & DETAILS TRRCB 12-8-12
§ - = 12 x 8 BARREL SECTIONS SHEET | OF 2
2
6/28/2016 1:33:54 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishLRFDSignedTripleCulverts.dgn  TRRCB 12-8-12 S1 11x17_pdf.pltcfg




VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 8 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 £l 2 Kl k2 K3 K4 K6 KT
FILLI S|[H]A][B]JC]DJ]E]R T u W X Z |size[sp.] L |SIZE[SP.| L |SIZE|SP.[NO.|SIZE[ SP.[NO.|SIZE[SP.[NO.|SIZE[ SP.[NO. [SIZE[SP.|NO. |SIZE[ SP.[NO.|SIZE[SP.| L |SIZE[SP.] L |SIZE[SP.| L [SIZE[SP.| L H vV [SIZE[SP.] L |SIZE[SP.| L
0 [12] 8 [145[11.5] 9 | 9 [ 9 |o-3][0-0]|7-8|2-8|5-4[4-3] 4 [12]10-1]| 6 [ 9 io-1]| 4|6 [32] 4|6 |34] 412|335 |17|30] 4 |12][39] 4 [17][30] 5 |[12]38-8]5 |[12[i2-11] 5 |12]12-3] 5 | 9 [10-4|7-0[3-4] 5 |18]38-8] 7 |18]15-4
I 12| 8 [135]11.5] 9| 9 | 9 |o-8|0-2|7-8|2-8[5-4][4-3] 4 [ 12]10'-0| 6 | 9 |10-0| 4 | 6 [32]| 4 | 6 [34] 4 [12]33] 4 [17]30] 4 [12|39] 4 ]17|30] 6 |I8]38-8] 6 | I18][12-9] 6 [ I8|II''5| 6 | 12| 9-4|5-9[3-7| 5 [18]38-8] 7 [18]I5-4
2 12| 80510 9|9 |9 |2-4][1-7]6-1|3-4]a-5[4-2] 49 ]|9-7]6 9|97 4632|4634 4 ]12|33] 4 |17|30] 4 |12][39] 4 ]17][30] 6 |[12]38-8] 5 |[12]io-11] 4 |12][8-1 |6 |9][7-7]4-2][3-5[4]9][38-8]5]9]13-7
3-6 | 12 ] 8 [10.5[105] 9 | 9| 9 |2-0|1'-4]5-8[3-0[4-4|4-0| 5 [12]9-8|6|9]9-8|4|6][32] 4634 4]12[33]4]17[30] 4]12]39] 4 ]I7[30] 7 [I18]|38-8] 7 [18]II'5|]5]18[8-9]| 6|9 ]|7-2][3-9]3-5|5]12[38-8] 6 [12]13-9
7-8 | 12 | 8 [10.5]11.5] 9 | 9 | 9 |4-0|2-10]4-0[2-11][4-4|3-11| 4 [ 9[99 6 | 9]9-9] 4|6 [32] 46|34 4]12[33]4]17][30] 4]12]39] 4 ]17]30]|5[9 388 4][9|8-7| 49|49 6]|9]|6-8[3-4/3-4|5]9][38-8]5]9]8-6
-0 12 8 [ [ 1I3] 9] 9] 9 |4-1]2-9]4-0[2-8[4-6|3-10] 4 [12]9-11 |6 |9 ]9-11]| 4 |6[32] 4|6 [34] 4]12[33] 4][17[30] 4]12]39] 4 ]I7]30] 6 [12]38-8] 5 [12]8-9| 4 |12]4-7]|5]|6]6-2[3-1[3-1]5]12][38-8] 7 ][12]8-5
-1l 12 8 12[14] 9] 9] 9 [4a-1]2-8[3-11]2-6|4-2[3-9| 4 |12]10-1[ 6 | 9]10-1] 4|6 [32]4|6[34] 41233 4]17]|30] 4 ]12][39] 4 [17][30] 6 [12[38-8]5 [12]9-3| 4 ]12]4-7]|5]|6]|6-4|3-2|3-2]5]12][38-8] 7 ][12]8-4
13-15| 12| 8 [ 1416 9| 9|9 |[4-2]2-2[3-11|2-2]|4-5[3-10] 4 [12]10-5] 6 | 9 |10-5] 4 | 6 [32] 4 |6 |34 4 [12|33] 4 |17|30] 4 |12]39] 4 [17][30] 6 [12[38-8] 5 |I12[10-2] 4 |12[4-5] 5 |6 |6-4][3-0[3-4] 5 |12]38-8] 7 |I2]8-5
16-17] 12| 8 [ 1517 [ 9| 9] 9 [3-10]r-7|3-1]2-0[4-3[3-11] 4 [12]10-7] 6 [ 9]10-7| 4 |6 [32] 4 |6 [34] 4 [12]33] 4 [17]30]| 4 [12|39] 4 |17|30] 7 |18|38-8] 7 [ 18[11'-4] 4 [ 18|5-1 |5 |6 |6-5|3-0[3-5]5[12]|38-8] 7 |12]8-5
1819/ 12 8 |16 [ 18] 9| 9 [ 9 [3-9][1"-6[3-11|I"-7][4-1[3-11] 4 [12]10-9] 6 [ 9]10-9] 4 | 6 [32] 4|6 |34 4 12|33 4 17|30 4 |12][39] 417|307 |18][38-8] 7 [I18[1I'5] 4 |I18[5-3]5|6][6-6][3-0[3-6[5|12]38-8] 7 [I12]8-6
20-21| 12| 8 | 17]19]95] 9 | 6 [3-9]1'-5[4-0]1-7[4-3]4-0] 4 |12]io-11] 5 | efio-11] 4 |6 |32] 4|6 [34] 412334 ]17|30] 4 |12]39]4]17]30] 5] 9[38-1005 |9 [11"-7] 4| 9][5-4]6|9]17-0][3-1][3-11]5]9][38-10]6|9]8-8
22-23 12| 8 [ 18|20 10| 6 [ 9 [3-7[1-0]4-1]1-2[4-0[a-1] 4 [e6|n-1t ] 7 [9ir-1|4]6]32]4[6[34] 4[12]33] 4 ]17]30] 4 [12]39] 4 17]30]5][9]39-0]5][9]I1-1]4]9]|5-8|612]7-2|3-2[4-0]5][9][39-0]6]9]s8-I0
24-25| 12 | 8 | 19 |21.5/ 10| 6 | 9 [3-7[1"-0]4-1[1-0[4-1[4-3] 4 |6 [11-3] 7 9 ]1I"3] 46 [32] 4]6][34] 4 ][12]33] 4 [17[30]5 [12]39] 4 17]30] 6 |I12][39-0] 6 [12]12-1] 4 [12]5-8] 6 [12]7-4[3-3]4-1]51]939-0] 6 |9 [8-I
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |[SIZE[SP.] L [SIzE[SP.] L [SIzE[SP.] L |[SIZE[SP.] L |SIZE[SP.] L H V_ |SIZE[SP.] L |SIZE[SP.| L |SIZE[SP.| L | SLAB |FLOOR[WALLS[TOTAL [(LB/FT)
0 [ 7 |45[38-8] 5 [12[39-2] 5 |12[8-11| 4 |[12][2-1 ] 6 |9 |14-1]5-8[8-5] 4|9 [39-2] 5 |9 |8-7|5 [45|39-2] 1.827 | 1.483 | 0.840 | 4.150 |565.00
I 7 |45[38-8] 5 |12[39-2] 5 |12 |8-11| 4 [2]2-1 | 7 [12]14-1|5-8[8-5| 4 |12|39-2| 6 |12]8-8]| 6 |4.5]39-2| I.706 | 1.483 | 0.840 | 4.029 |550.58
2 5 |45[38-8] 6 | 12[39-2] 5 [ 12| 7-4| 4 [12|3-11 | 6 [ 9 |I2-5|4-2[8-3| 5 [12|39-2| 7 [12]8-6] 7 [45]39-2| 1.345 | 1.301 [ 0.840 | 3.486 |594.92
3-6 | 6 |45|38-8| 5 | 9392 5[99 |8-1 | 4[9]4-1 |69 ]I2-0]/3-8[8-4] 5|9 [39-2| 6|9 ][8-2]6 |45[39-2]1.345 | 1.362 | 0.840 | 3.547 |622.68
7-8 | 5 |45|38-8| 6 | 12|39-2| 5 [12]8-6| 4 [12]4-1 |6 |9 [1I"8]3-3][8-5]5 [12]39-2] 7 |12]8-1 [ 7 [45][39-2] 1.345 | 1.483 | 0.840 | 3.668 |580.34
9-10| 7 |45|38-8| 6 | 12|39-2| 5 [12]|9-2| 4 [12]3-9| 5 [6 [II'”7T|3-1[8-6]5 [12]39-2] 7 [12][8-1 | 7 [45[39-2] 1.405 | 1.666 | 0.840 | 3.911 |586.18
1-12] 7 |45|38-8| 5 | 9 |39-2| 5 [ 9 |9-7| 4| 9 |4-5]|5 |6 |[II'”7|3-0][8-7| 5 [12]39-2] 7 [12]8-0] 7 [4.5]39-2| 1.526 | 1.788 | 0.840 | 4.154 |590.1
13-15] 7 [4.5[38-8] 5 | 9 [39-2] 5 | 9 [10-8] 4 | 9 [3-11 | 5 |6 |II'-10[3-1|8-9] 5 |12[39-2| 7 |12|8-3]| 7 |45|39-2] I.766 | 2.032 | 0.840 | 4.638 [598.39
16-17] 7 |4.5[38-8] 5 | 9 [39-2| 5 | 9 |I1I'-0] 4 | 9 |4-3| 5 [6 [1I'-11|3-1[8-10] 5 [ 12|39-2| 7 |12]8-5] 7 [4.5]39-2| 1.887 | 2.154 | 0.840 | 4.881 [607.95
18-19] 7 [45[38-8] 5 | 9 [39-2] 5 | 9 [1I'-5] 4 | 9 [ 4-7| 5 |6 |12-0[3-1[8-1I]| 5 |12]39-2] 7 | 12]|8-6| 7 |45|39-2]2.007 [ 2.276 | 0.840 | 5.123 | 611.87
20-21| 6 |4.5|38-10] 6 |12 |39-4| 6 [12]1I'"-6| 4 [12]4-4| 6 | 9 [12-2|3-2][9-0] 5| 9 [39-4] 6 | 9 |8-8] 6 |4.5[39-4] 2.139 | 2.410 | 0.887 | 5.436 |645.89
22-23] 6 |4.5[39-0] 6 [ 12[39-6] 6 | 12[II'-11| 4 |12]4-10] 6 |12 |12-4[3-3|9-1 | 5| 9 [39-6] 6 | 9 |8-10| 6 |4.5|39-6] 2.272 | 2.544 | 0.934 | 5.750 |664.08
24-25| 6 [4.5]/39°-0] 6 |12 [39-6] 6 |12 ]12-1 | 4 | 12| 4-8] 6 [12]12-7[3-4]/9-3| 5 | 9 [39-6] 6 | 9 | 9-2 | 6 [4.5]39'-6] 2.393 | 2.729 | 0.934 | 6.056 | 691.03
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 9 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 fl 2 Kl k2 k3 k4 k6 KT
FILL] S| H] A | B|C|D]JE R T u W X Z |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP. |NO.|SIZE|SP.|NO. |SIZE|SP. |NO. |SIZE| SP.|NO. |SIZE| SP. |NO. |SIZE|SP. |[NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_|SIZE|SP.| L |[SIZEJSP.| L
9] 12 ] 9 |145]11.5] 9 | 9 9 |0-2]|0-0|7'-8|2'-8|5-0[4-4] 4 |12]II'-I |6 | 9 |II'-l| 4|6 |36| 4|6 38| 4 |12|33|5 |17|30| 4 |12]39] 4 |I7|30| 5 |[I12|38-8| 5 | I2|l2-1l| 5 |I2]I2-56| 5 | 9 |10’-4|7-0|3-4| 5 |18 |38'-8| 7 |18]15-4
| 12 | 9 |I35|I1.5) 9 19 ]9 |0-7|0-I|7-8/2-8|5-I |4-3] 4 |I12|II'-0| 6 |9 |II'0| 4 |6 36| 4|6 (38| 4 12334 17304 |12]39|4 |17|30| 6 |18|38-8) 6 |I18]|I2-10) 6 |18 |II”-T| 6 |12 |I0-1I|7-4|3-7| 5 |18 /38-8| 7 |18 ]I15-4
2 12 ] 9 Jlo.5] 10 9 |9 9 |2-4|1I'-T|6'-6|3-3|4-5|4-2| 5 |I12]10°-T| 6 | 9 |I0-T| 4 |6 36| 4 | 6 38| 4 |12]33| 4 |17|30| 4 |[12]39] 4 |I7|30| 6 |12]38-8| 5 |I2]I0-II] 4 |I12]8~-I 6 | 9 |8-3|4-10]3-5| 4 |9 /3885 |9 |l14-0
3-6 |12 ] 9 |I05]105] 9 | 9 | 9 |2-0|1'-4]5°-10/3-0|4-4|4-0f 4 |9 |l10'-8] 6 | 9 |10'-8] 4 |6 |36 4 |6 38| 4 |12|33| 4 |17|30| 4 |12|/39| 4 |I7T|30] 7 |18|38-8] 7 | I8|II'-T| 5 |I18]8-9|5 |6 |75|44|3-1]5 |12|38-8] 6 |I2]|I3-Il
7-8 | 12 | 9 |l05]11L5] 9 | 9 9 |4-0|2-9|4-0|2-8|4-2|3-9] 4 |9 |09 6 | 9 |I10-9]| 4 |6 |36| 4 |6 38| 4 |12|33| 4 17|30 4 |12]39| 4 |I7|30|5 |9 388 4|9 |8-8|4|9 496 |9 |6-10]35|35]5 |9 /3885 |9]8-7
9-10 | 12| 9 | Il | I3]9 |9 |9 |4-1]2-8/4-0]2-7[4-4|3-10] 4 | 9 |l0-II| 6 | 9]I0-II| 4 |6 36| 4|6 38| 4 |12|33|4|17/30| 4 |12|39|4 |I7T|30]| 6 |12|38-8] 5 |12|8-10] 4 |12|4-7 |6 |9 |6-10]3-5/3-5|5 |12|38-8] 7 |I12)8-6
=121 1219 121419 |9 9 |4-0|2-T|3-11|2'-5|4-1 |39 4 |9 |II'-I |6 |9 |II'-I| 4|6 |36] 4|6 |38 412334 17|30 4 |12]39| 4 |I7|30| 6 |12|38-8| 5 |12|9-4| 4 |12|49]| 6 |9 |7-0|3-6|3-6]5 |I12]38-8) 7 |12]8-4
I3-15) 12 |9 | 14169 |9 |9 |4 |2-2|3-11|2-2|4-1|3-10) 4 |9 |II'5]6 |9 |II'5]4|6[36| 4|6 /|38|4|12/33|4 17304 |12|39| 4 |I7T|30|6 |I2/38-8) 5 |I12|10-2) 4 |12 |4-7T|6 |9 |17-0)]3-4/3-8B] 5 |12|38-8| 7 |I2]8-5
le-17{ 12 | 9 | IS | I7 95| 9 6 | 3-8 |I'-11'|3-11]|2-0|4-0[3-1I| 4 |12]II'-T| 5 |6 |II'”-T| 4|6 |36]| 4|6 38| 412|334 17|30 4 |12]39| 4 |I7|30| 7 |18 38-10] 7 [I8|II'- | 4 |I18|5-6]|5 |6 |6-10[3-5|3-5]5 |1238-10] 7 |12] 8-5
18-19) 12 | 9 |16 |18 |10 9 |9 |3-T|I'"6/4-0|I"-7|3-10/4-0| 4 |9 |II'9]| 7 |9 |II'9| 4|6 |36 4|6 /|38|4|12/33|4 17304 |12|39| 4 |I7T|30, 7 |18)39-0) 7 |18 )II'-T) 5 |18|5-8|6 |9 |7-3]3-5|3-10] 5 |I12|39-0] 7 |I2]8&-T
20-21 12 | 9 | 1T | 19 |I0.5] 9 9 |3-6|1'-5|4-0| I"”-7|3-10{4-1 | 4 | 9 [II'=I1 | 7 | 9 |IlI'-1l| 4|6 |36] 4|6 38| 4 |12[33| 4 17|30 4 12|39 4 |I7|30| 7 |I8]39-2| 7 [I8|II'”-8]| 5 |I8|5-10] 5 |6 |7-2|3-7|3-7| 5 |[12]39-2| 7 |12]8-8
22-23| 12 | 9 |18 |20 |11 | 9 |9 |[3-6|I"-| |4-1|I"6|3-9|4-2]4 |9 |I2-I| 7 |9 ]I2-1| 4|6 36| 4|6 |38 4 |12[33| 4 |17)/30)4 |12)39|4 |I17]30|5 |9 (3945 |9 |le-l|4 ]9 |5l |6 |8 |7-7|37/40] 519|394 6|9 8-10
24-25| 12 | 9 | 19 [21.5]11.5] 9 9 |3¥3-6/1'-0/4-2{1'"-03-8{4-3]4 9 123 7|9 123 4 |6 36| 4 6 38| 4 12|33 4 I7r/30/ 5 12/39] 4 |I7/30 6 |12]39-6| 6 [12/12-3] 4 | 12]|6-0] 5 |6 | 7-6]3-93/3-9] 5 |9 396 6 | 9 8-l
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP. SIZE|SP.| L |SIZE|SP.| L H V_|SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL |(LB/FT)
0 7 |45|38-8| 5 | 12]39-2| 5 |12 |9-0| 4 |12 2-9 | 6 |9 |15-8|6-3|9-5| 4|9 [39-2| 5 |9 |8-9] 5 [45|39-2] 1.827 | 1.483 | 0.952 | 4.262 | 583.53
| 7 |45]38-8| 5 |12]39-2| 5 |12|9-0] 4 |I12|2-T| 7 |I12|15-8|6-3/9-5| 4|9 |39-2| 5 |9 |8-8| 5 |45|39-2]1.706 | 1.483 | 0.952 | 4.14] |578.76
2 5 |45|38-8| 6 | 1239-2| 5 |12 | 7-7T| 4 |12 |3~ | 6 |8 |I3-9/4-6|9-3| 5 |12|39-2| 7 |12 |8-6| 7 |45]|39-2] 1.345 | .30l | 0.952 | 3.598 |619.68
36 | 6 |45|38-8| 5 | 9 |39-2| 5 | 9 |8-4]| 4|9 |4 |5 |6 |I35/41|94|5]9[392|6 |9 |8-3|6 |45/39-2]1.345 | 1.362 | 0.952 | 3.659 |640.08
7-8 | 5 145/38-8| 5 | 9 |39-2| 5 |9 |8-9| 4 |9 |45|6 |9 |12-11]3-6]|9-5| 5|9 |39-2| 6 |9 7-10] 6 [45]|39-2| 1.345 | 1.483 | 0.952 | 3.780 |607.82
9-10| 7 |45|38-8| 6 [12]39-2| 5 |12 |9-3| 4 ||2|4-1 |6 |9 |I2-10/3-4]9-6| 5 | 12|39-2| 7 |12 |8~ | 7T |45|39-2] |.405 | 1.666 | 0.952 | 4.023 |609.7I
=12 7 /45|38-8| 5 | 9 |39-2| 5 |9 /9-8| 4 |9 47| 6 |9 |12-11|3-4/9-7| 5 |12|39-2| 7 |12 |8-0] 7 |45|39-2] I.526 | 1.788 | 0.952 | 4.266 | 613.79
13-165| 7 |45|38-8| 5 | 9 |39-2| 65 | 9 |l10-8] 4 | 9 |[4-T| 6 |9 |I3-2|3-5/9-9| 5 |12]39-2| 7 |12]|8-3| 7 |45]|39-2] I.766 | 2.032 | 0.952 | 4.750 |622.26
16-17) 7 |45/38-10| 5 | 9 |39-4]| 5 | 9 |II'-0| 4 | 9 |4-10] 5 | 6 |I13-3|3-5|9-10] 5 |12|39-4| 7 |12 |8-5] 7 |45|39-4| 1.897 | 2.165 | 1.004 | 5.066 |628.7I
18-19] 7 |45/39-0| 5 | 9 /39-6| 5 | 9 |II"6| 4|9 |5-2]|6 |9 |I3-5/3-6|9-1I|5|I12]396| 7 |12|8-7T| 7 |45|39-6]2.029 | 2.299 | 1.057 | 5.385 |658.2|
20-21| 7 |4.5|39'-2| 6 |12 ]39-8| 6 |2 |II'-T| 4 |[12]5-2 |5 |6 |13-6|3-6]10'-0] 5 | 9 |39-8) 6 | 9 |8-9| 6 [45|39-8] 2.162 | 2.430 | I.113 | 5.705 |680.63
22-23| 6 |45|39-4| 6 |12 39-10] 6 |12 |II'-9] 4 |12|5-5]| 6 |9 |I3-8|3-T|I0-1| 5 |9 |39-10 6 | 9 |8-Il | 6 |4.5|39'-10] 2.296 | 2.566 | I.166 | 6.028 | 695.18
24-25] 6 14.5|39'-6| 6 | 12]40'-0] 6 |12 12'-4] 4 | 12]5-8 ] 5 | 6 |14-0/3-9]10'-3] 5 | 9 |40'-0] 6 | 9 | 9'-2 | 6 |4.5]/40'-0] 2.43| | 2.765 | 1.218 | 6.414 | 725.24
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 10 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 il f2 Kl k2 k3 k4 K6 KT
FILLI S| H| A | B|C|D]|E R T u w X Z |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.|NO.|SIZE| SP.|NO.|SIZE|SP. |NO. |SIZE| SP. |NO. |SIZE| SP.|NO. |SIZE| SP.|NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP. SIZE|SP.| L H V_ [SIZE|SP.| L [SIZE[SP.| L
0 12 | 10 |14.5]11.,5] 10 | 9 9 |0-2]0-0|7'-9|2'-8B|4-5[|4-3]| 4 9 |12-1 | 7 | 9 |12-1 | 4 |6 |40 4 | 6 42| 4 |12 33| 5 |I7]30| 4 |12]39| 4 |I7T|30]| 5 |12|39-0] 5 |12|13-1 ]| 5 |12|12-6] 6 9 | W-1 | 7-5|3-8| 5 |18|39-0] 7 |18 |15-6
| 12 | 10 135|115/ 10| 9 | 9 |0-7]|0-2|7-9|2-8|4'-5|4-3] 4 |9 |I12-0| 7 | 9|12-0| 4 |6 |40| 4 | 6 |42]| 4 |12 |33| 4 |I7|30| 4 |12]|39| 4 |17]30| 6 |18|39-0| 6 |I8]I12-1I| 6 |I18|II”8| 6 | 9 |II'-0|7-5|3-7| 5 |18|39-0] 7 |18 ]|15-6
2 12 |10 |lo.5] 10 10 ] 9 9 |2-4]I'-11 |6'-6|3'-3 | 4-6|4-3]| 4 9 |I-7] 7 9 |II'-T| 4 |6 |40 4 | 6 42| 4 |12 |33]| 4 |I17]30| 4 |12]39| 4 |I7T|30] 6 |12|39-0] 5 |12]|10'-8] 4 |12 |8-2] 6 9 | 9-0|5-7|3-5| 4 9 |39'-0] 5 | 9 |14-0
3-6 | 12 |10 ]l05] 11 |10 ] 9 | 9 |2-8|I'-II|5-10|3"-| [4-6|4-2| 5 |12 ]II'-8] 7 |9 |II'8| 4 |6 40| 4 |6 42| 4 |12|33]| 4 |17|30| 4 |[12|39] 4 |I7|30]| 6 |12|39-0|5 [I12|10-3| 4 |I12| 76| 6 |9 |8-3|4-10/3-5|5 |12]39-0] 6 |12|14-0
-8 |12 | 10| 10 |Il.5] 10| 6 9 |4'-1 |2’-10| 4'-0 |2'-11 | 4'-4 [3'-10] 4 6 | II"'-8] 7 | 9 |II'B| 4 |6 |40 4 | 6 42| 4 |12 |33 4 |I17]30| 4 |12]39| 4 |I7T|30] 5 |9 |39-0] 4 9 | 8-T] 4 19 |48]| 6 9 | 7'-2 |3'-10| 3'-4| 4 9 |39'-0| 6 | 9 | 8-5
S-10| 12 | 10| Il | I3]10] 9 | 9 |4-1[2-9|4-0|2-8|4-2|3-1I| 5 [ 12]1=I1| 7 [ 9 |I'-1l| 4|6 |40 4 |6 42| 4 12|33 4 |17|30| 4 |12]39] 4 [I7|30]| 6 |12|39-0|5 |12|8-9| 4 |12|4-8|6 |9 |7-4|3-8/3-8|5 |12]39-0] 7 |12)|8-5
I-12] 121012 14|10 | & 9 |3'-11]2-8|3-11|2'-6 |3'-11 [3'-10] 4 6 [12-1 | 7 | 9 |I12-1 | 4 |6 |40 4 | 6 42| 4 |12 |33]| 4 |I17]30| 4 |12]39| 4 |I7T|30] 6 |12|39-0] 5 |12|9-0] 4 |12|5-0] 6 9 | 7-2 |3-7|3-7| 5 |12|39-0] 7 | 12| 8-3
I13-15] 12 | 10 |I3.5/ 16 | 10| 6 | 9 |3-10]2'-3|3'-11|2'-2|4-0|3-1I| 4 | 6 |I12-4| 7 | 9 |12-4| 4 |6 |40 | 4 |6 |42| 4 | 12|33 4 | I7|30| 4 |12|39]| 4 |I17T|30] 6 |12]39-0] 5 |12[10-0] 4 |12 |5-2| 6 |9 |7-4|3-8/3-8| 5 |12|39-0] 7 |12]8-4
16-17] 12 | 10 |14.5] 17 |10.5] 6 9 |3-6|I"-11|3-11|2'-]1 |3-10[3'-1I| 4 6 |12-6| 7 | 9 |I12-6| 4 | 6 |40 | 4 | 6 | 42| 4 |12 33| 4 |17 |30 4 |12]39| 4 |I7T|30]| 7 |18|39-2| 7 |18 |1II'-I | 5 |18 |5-10] 6 9 | 7-6 |3-9|3-9| 5 |12|39-2| 7 |12)|8-4
18-19] 12 | 10 |I55) 18 | Il | 9 | 9 |3-5|1'-7T|4-0|1'-B|3-9|4-0]5 |9 |I2-8] 7 |9 |I12-8| 4 |6 |40| 4 |6 |42| 4 12|33 4 |I7|30| 4 |12|39| 4 |I7T|30] 7 |18]39-4| 7 |18[II'6| 5 |I8|6-I | 6 | 9 | 7-8]|3-10/3-10] 5 | 9 [39-4] 6 | 9 |8-6
20-21| 12 | 10 |16.5] 19 |I1.5] 9 9 |3-5]1'-6 41 | I"'-7]3-9]|4-1| 6 |9 |12-10] 7 | 9 |I2-10] 4 | 6 |40 4 | 6 | 42| 4 |12 33| 4 |I7]30| 4 |12]39| 4 |I7T|30] 5 |9 |39-6] 5 9 | 11”91 4 |9 |6'-2] 6 9 | 7'-10 |3'-11 |3-11| 5 9 |39-6| 6 | 9 | 8-8
22-23| 12 | 10 |I7.5]/20 | 12| 9 | 9 |3-4|I""5|4-1|1-6[3-8|4-2|] 6 |9 |I3-0| 7 |9 |I13-0| 4 |6 |40 4 |6 42| 4 |12|33] 4 |17[30| 4 [12[39] 4 |[I7|30]|5 |9 |39-8/5 |9 |II'"-Il|4]9|6-4|6|9/|8-0|40]40|5] 93986 |9)8-9
24-25| 12 | 10 | 19 |2I.5/12.5] ©6 9 | 3-3|1'-0 4-3|1I'-I |[3-7[4-4] 4 6 |I13-3| 7 | 9 |I13-3| 4 |6 40 4 | 6 42| 4 |12/33] 4 17|30 5 12139 4 |17 130] 5 |9 139-10] 5 9 |12-4] 4 | 9 |66 | 5 | 6 |8-0,4-0/4-0] 5 9 |39'-10) 6 | 9 | 9'-0
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ |SIZE|SP.| L |SIZE|SP.| L [SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL (LB/FT)
0 7 |45|39-0] 5 | 12]|39-6| 5 |12|9-0)| 4 |12|4-0]| 6 9 |16’-8]6°-3|10°-5| 4 | 9 |39-6] 5 9 | 8-7T | 5 |4.5|39'-6] 1.847 | 1.499 | 1.180 | 4.526 |640.1|
| 7 145]39-0| 5 |12 |39-6| 5 |12 (8-l | 4 |12 40| 6 |9 |l6-T|6-2|10-5| 4 | 9 |39-6| 5 | 9 |8-7T| 5 |45|39-6] I.726 | 1.499 | 1.180 | 4.405 |625.66
2 5 |45|39-0] 6 | 12]|39-6| 5 |12 | 7-5| 4 |12]|3-10| 7 9 |I5'-l |4-10|10"-3| 5 |12 |39-6| 7 |12 |8-7T| 7 |45|39-6| .362 | 1.315 | 1.180 | 3.857 |676.87
3-6 | 6 |45|39-0| 6 [12(39-6| 5 |12 |7-II | 4 | 12|3-10| 6 | 9 |14-9]|4-5[10-4] 5 |12 |39-6| 7 |12]8-6| 7 |45|39-6] 1.362 | 1.438 | 1.180 | 3.980 |664.42
7-8 | 6 |4.5|39-0| 6 |12 |39-6| 5 |12 |8-6| 4 |12]|4-2]| 6 9 | 14-3|3-10|10’-5]| 5 | 9 |39-6| 6 | 9 |7'-I0| 6 |4.5|39-6] I.301 | 1.499 | 1.180 | 3.980 |646.00
9-10| 7 |45|39-0| 6 |12 ]39-6| 5 |12 |8-II| 4 | 12|46 | 6 |9 |14-2(3-8|10-6| 5 |12|39-6| 7 |12|8-1 | 7 |45|39-6| 1.422 | 1.684 | I.180 | 4.286 | 651.26
I-12| 7 14.5|39-0] 5 9 |39-6] 5 | 9 |9-T| 4 9 |5-0] 6 9 | 14-3 3-8 |10-7| 5 |12 |39-6| 7 | 12| 8-I 7 14.5|39'-6] 1.544 | 1.807 | 1.180 | 4.531 |660.97
I13-15| 7 |45[39-0| 5 | 9 |39-6| 5 | 9 |10-8]| 4 | 9 |4-10| 6 | 9 |14-6|3-9|10-9| 5 |12 |39-6| 7 |12 |8-4| 7 |45|39-6] 1.726 | 2.053 | 1.180 | 4.959 |670.82
16-17| 7 14.5|39-2| 5 9 |39-8] 5 | 9 |IO-II| 4 9 |5-2] 6 9 | 14-7]3-9)10-10 5 |12 |39-8] 7 | 12| 8-5| 7 |4.5|39-8] 1.857 | 2.183 | 1.242 | 5.282 |682.45
18-19] 6 |4.5(39-4| 5 | 9 |39-10) 5 | 9 |II'-T| 4 |9 [5-5]|6 |9 |14-9|3-10]0°-11| 5 | 12|39-10] 7 |12 |8-7 | 7 |4.5|39-10] 1.990 | 2.318 | 1.30! | 5.609 | 702.32
20-21| 6 |4.5(39-6| 6 |12 140'-0| 6 |12 |1I'-9]| 4 |12 |5-6]| 6 9 [14'-11 |3~ |II"-0] 5 |12 |40°-0] 7 | 12| 8-9 | 7 |4.5|40-0| 2.124 | 2.454 | 1.360 | 5.938 | 729.95
22-23| 6 |4.5|39-8| 6 |12 |140°-2| 6 |12 |1I"-10] 4 |12 |5-8| 6 | 9 |I5-0[3-Il|II"-I| 5 | 9 |40-2] 6 | 9 |8-1l | 6 |4.5[40'-2] 2.259 | 2.591 | 1.419 | 6.269 | 745.63
24-25| 6 |4.5139'-10] 6 | 12 140'-4| 6 |12 12-4] 4 | 12/5-10] 5 | 6 | 15-4 /4~ |[1I"”-3| 5 | 12]40°-4] 7 |12 ] 9'-3 | 7 14.5]/40'-4] 2.456 | 2.791 | 1.478 | 6.725 | 742.47
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x |1 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 fl 2 Kl k2 k3 k4 k6 KT
FILL] S| H] A | B|C|D]JE R T u W X Z |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP. |NO.|SIZE|SP.|NO. |SIZE|SP. |NO. |SIZE| SP.|NO. |SIZE| SP. |NO. |SIZE|SP. |[NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_|SIZE|SP.| L |[SIZEJSP.| L
9] 12 [ 114 [11L.5] 11 9 9 |0-2|0-0|7'-9|2'-8B|4-3|4-3] 4 |9 |[I3-0| 7 |9 |13-0] 4|6 44| 4 |6 |46 | 4 |12|33]| 4 |I7|30| 4 |12]39] 4 |I7T|30| 5 |[12]39-4| 5 | 12|I13-2| 5 |I2]I12-7T| 6 |9 |II'"-2|7-6|3-8| 5 |18]39-4| 7 |18 |15-6
| 12 | I JI35|IS5) 1 | 919 |0-7|0-2]7-9/2'-8/4'-3|4-3] 4 |9 |I3-0| 7 |9 |I30| 4|6 |44| 4 |6 |46 4 |12/33| 4 1730 4 |12]39| 4 |I17|30|6 |I18|39-4) 6 |18|13-0) 6 |18 |II'9] 6 |9 |[II'-l |7"-6|3-7T] 5 |18)39-4) 7 |18 ]I15-6
2 12 1 1o 1ot 9 9 |2-6|I'-8|6-T|3-3|4-6[4-3| 4 |12]12-T| 7 | 9 |12-7T| 4 | 6 44| 4 | 6 |46 4 |12 |33 4 |I7|30| 4 |12]39] 4 |I7T|30| 6 [12]39-4| 5 | I2[I0-10] 4 |12 |71l | 7 | 9 |I0O-]|6-2|3"-1I| 5 |18]39-4| 8 |18 |14'-9
3-6 [ 12 11 1O |1l I |9 ]9 |I"-I1]I"-6]5-5]3-|4-6|4-2|] 4 |12|12-8] 7 |9 |I12-8] 4 |6 (44| 4 |6 46| 4 |12 |33| 4 | 17|30 4 |12|/39| 4 |I7T|30] 7 | 18394 7 |I8]|II"-3| 6 |I8]9-1 | T |9 ]|9-4|55[3-11|5]12[39-4]6 |I2]|II'-7
7-8 [ 12 | 11 [ 10 [IL5] 1l 9 9 |4-1|2'-10|4-0|2'-11|4-4|3-10] 5 |12 |I12-8| 7 | 9 |12-8| 4 | 6 |44]| 4 | 6 |46| 4 |12 |33 | 4 | I7|30| 4 |12]39]| 4 |I7T|30|5 |9 ]394/ 4|9 85| 4|9 49|56 |73|43|3-005]]9]39-4 5)|9]8-4
S-10 | 12 | I I I3 |11 | 9|9 |3-10[2-10|3"-11]2'-8|4-1 |3-1I| 5 | 9 |I2-11| 7 | 9 |I2-1l| 4 |6 (44| 4 |6 |46| 4 | 12|33 4 |I7)/30| 4 |12|39| 4 |I7T|30]|5 |9 |39-4|, 4|9 |8-8| 4|9 |5-3|6 |9 |7-6|4-1]3-5|4)|9]|39%4]6|9)8-2
=12 12 112 114 11 6 | 9 |3-10)2'-7]4'-0|2-6|3-10|3'-10] 4 | 6 [I3-1 | 7 | 9 |I13-1| 4 |6 44| 4|6 |4 | 4 12|33 4 |17|30] 4 | 12|39 4 |I7|30] 6 |12]39-4| 5 |12 9] 4 |12 |5-3| 5|6 |7-2[40]3-2| 5 |12]39-4] 7 |12]8-4
I3-1S) 12 | Il JI3.5] 16 | Il | 9 | 9 |3-9|2-3|3-11)2-2|3-10|3-11| 5 |9 |I3-4] 7 |9 |I13-4] 4 |6 [44| 4 |6 46| 4 |12)/33| 4 |I7|30| 4 |12|39]| 4 |I7T|30) 6 |12)39-4) 5 |I12|10'-0) 4 |12 555 |6 |75 4|3-4]/5 |12|39-4| 7 |I2]8-3
16-17| 12 | Il J145] 17 | 12| 9 9 |3-8|2-2|4-0|2'-1 |3¥-8|4-0] 6 |9 |[I3-6]| 7 |9 |I13-6| 4 |6 44| 4 |6 46| 4 |12|33]| 4 |I7|30| 4 |12]39| 4 |I7T|30| 6 |12]39-8| 5 |I12|10-3| 4 |12 |5-8|5 |6 |7-6|4-|3-5]5|12]39-8| 7 |12]8-5
18-19) 12 | Il |I55] 18 |125] 9 | 9 |3-4|1'"-8/4-0|1"-8|3-7|4-1|4 |9 |I3-8| 7 |9 |I13-8|]4|61[44| 4 |6 46| 4 |12|/33| 4 |I7|30| 4 |12[39]| 4 |I7T|30| 7 |I1839-10 7 |18 |II'"5)| 6 |18|6-4| 7 |9 |8-84-4/4-4]5 |12|39-10] 7 |I2]8>-5
20-21 | 12 | Il |1e.5] 19 | 13 | 9 6 |3-3|1'-6|4-1 | I"”-7|3-5|4-2] 4 | 9 |I3-10] 6 | 6 |I3-10] 4 | 6 |44]| 4 | 6 |46| 4 | 12|33 | 4 | I7|30| 4 |12]39]| 4 |I7T|30| 7 |I8]40-0| 7 [ I8 |II'"-9]| 6 |IB|6-T| 7 |9 |8-10{4-5|45] 5|9 |40-0) 6 |9 |8-7
22-23| 12 | Il |I17.5]/20|I13.5] 9 | 6 |3-3|1"-6|4-2|1"-6[3-6/4-3] 4 |9 |14-0| 6 |6|14-0]| 4 |6 /44| 4 |6 |4 | 4 |12|33| 4 |I7|30| 4 |12|39| 4 |I7T|30|5 |9 |40-2| 5 |9 |IlI'"-II| 4|9 |6-8| 7|89 |90)46|46]|5]|9 |42 6|9, 8-3
24-25| 12 | 11 |18.5]/21.5| 14 | 9 9 |3-3 | 1'-1 |[4-3]1I'-| |13-5{4-5] 4 9 |14-3| 8 | 9 14-3| 4 6 44| 4 6 46| 4 1233 4 |I7 30/ 5 1 12]39] 4 |17 /30 6 |12]40-4] 6 |12 /12'-6| 5 | 12|6'-8 | 7 | 9 | 9-2 |4-7T|4-7] 5 | 9 [40-4] 6 | 9 8-l
BAR LIST QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_|SIZE|SP L |SIZE|SP.| L |SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL |(LB/FT)
0 7 |45|39-4| 5 | 12]39'-10] 5 |12 |8-II | 4 |12 45| 6 |8 |IT-9|6-4|I1I'"5] 4 | 9 |39-10] 5 | 9 | 8-7 | 5 |4.5|39-10] 1.807 | I.512 | 1.437 | 4.756 |647.50
| 7T |45]39-4| 5 |12 39-10] 5 |12 |8-Il | 4 |12|4-5]| 6 |9 |IT-8|6-3|II'"5] 4 |9 |39-10| 5 |9 |8-6| 5 |45|39-10] I.745 | 1.512 | 1.437 | 4.694 |644.79
2 8 145|39-4| 6 | 12(39-10] 5 |12 | 7-7T | 4 |12 3=l | 7 |8 |16-3|5-0]1I"-3] 5 | 12[39-10] 7 |12 |8-7 | 7 |45|39-10] I.317 | 1.326 | 1.437 | 4.080 | 725.63
3-6 | 6 |45|39-4| 6 |12 [39-10] 5 |12 8- | 4 |12 |31l | 7 |9 |[Ie-2|4-10]II"-4] 5 |12 |39-10| 7 |12 |8-6| 7 |4.5|39-10| I.317 | 1.450 | 1.437 | 4.204 | 722.34
7-8 | 5 |45|39-4| 6 | 12|39'-10] 5 |12 | 8-T| 4 | 12| 4-3 |5 |6 |I5-7T4-2]|1I"5] 5 | 9 [39-10] 6 | 9 |7-10| 6 |4.5|39-10] I.317 | I.512 | 1.437 | 4.266 |668.50
9-10| 6 |45|39-4| 6 | 12|39-10] 5 |12 |/9-0| 4 |12 |4-9 |6 |9 [I5T7 /41 |II'6] 5 |I12|39-10] 7 |12 |8~ | 7 |45|39-10] 1.439 | 1.698 | 1.437 | 4.574 | 663.74
=12 7 |45|39-4| 5 | 9 |39-10| 5 | 9 | 9'-8| 4 |9 |5-3|5 |6 |15-8/4-1|II'-T| 5 |1239-10] 7 |12 |8-0] 7 |4.5|39'-10] I.562 | 1.822 | 1.437 | 4.82]1 |683.74
13-15| 7 |45/39-4| 5 | 9 39-10] 6 | 9 |10-8] 4 | 9 [5-3| 5 |6 |[I5-II[4-2|II'9] 5 |12 39-10] 7 [12|8-4| 7 |4.5|39-10] I.745 | 2.070 | 1.437 | 5.252 | 695.13
16-17) 7 |/45|39'-8| 5 | 9 |40’-2| 5 | 9 |II'-0| 4 | 9 | 5-8 ] 5 | 6 |16-0[4-2|II'"-10] 5 |12 |40°-2| 7 |12 |8-5| 7 |4.5/40-2| 1.888 | 2.216 | 1.567 | 5.67| | 718.58
18-19] 7 |45(39-10] 5 | 9 |40°-4| 6 | 9 [II'-T| 4 | 9 [5-10| 7 | 9 |l&~-l [4-2|II"-II| 5 |12 40-4] 7 |12 |8-7T | 7 |45]|40-4] 2.023 | 2.352 | 1.632 | 6.007 | 743.84
20-21| 6 |4.5]40'-0| 5 | 9 |40’-6| 5 | 9 |II’-10] 4 | 9 | 6-3 | 7 |9 |16'-3|4-3]12-0] 5 |12]40'-6| 7 |12 |8-10| 7 |[4.5]40'-6] 2.158 | 2.489 | 1.697 | 6.344 | 769.00
22-23| 6 |45]40-2] 6 |12 140°-8| 6 |12 |l2-1 | 4 |12|6'-2 | 7 |9 |16-5|4-4|12-1| 5 | 9 |40"-8] 6 | 9 | 9-0 | 6 |4.5/40-8] 2.294 | 2.628 | |.763 | 6.685 | 789.58
24-25] 6 14.5/40°-4| 6 | 12140’-10] 6 |12 |12'-6| 4 |12]6'-4 | 7 | 9 |16’-8/4'-5]12'-3| 5 | 12 140’-10] 7 | 12| 9'-4 | 7 |4.5]40’-10] 2.432 | 2.83| | 1.828 | 7.09| |830.6l
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x |2 BARREL SECTIONS
BAR LIST
DIMENSIONS al a2 bl b2 el e2 il f2 Kl k2 k3 k4 K6 KT
FILLI S| H| A | B|C|D]|E R T u w X Z |SIZE|SP.| L |SIZE|SP.| L |[SIZE|SP.|NO.|SIZE| SP.|NO.|SIZE|SP. |NO. |SIZE|SP. |NO.|SIZE|SP.|NO. |SIZE| SP.|NO. |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ [SIZE|SP.| L [SIZE[SP.| L
0 12 |12 145|112 | 12 | 9 9 |0'-3]0-0|7"-10]2-9|4-4|4-4] 4 |12 |14-1 | 7 | 9 |14-1| 4 |6 48| 4 | 6 |5 4 |I12|33|5 |I17]30| 4 |12]39| 4 |I7|30]| 5 |12|39-8] 5 |12|13-4] 5 |12|12'-6] 6 9 | 11”4 7-7|3-9| 5 |18|39-8] 7 |18 |15'-8
| 12 | 12 |13.5]11.,5) 12| 9 | 9 |0-7]|0-3|7'-10/2-9 |4~ |4-3] 5 |I12]|14-0| 7 | 9|14-0]| 4 |6 (48| 4 |6 |50| 4 |12|33| 4 |I17|30| 4 |12]|39| 4 |17|30| 6 |18|39-8| 6 |I8[I3-1| 6 |I8]|II'"-l0) 6 | 9 |II'2|7-7|3-7| 5 |18|39-8| 7 |18 15-8
2 12 121010 ] 12 ] 9 9 |2-6|2'-0|6'-7T|3-4|4-6|4-3| 4 |12 |13-7| 7 | 9 |I3-7T| 4 |6 48| 4 | 6 5| 4 |12|33] 4 |I17]30| 4 |12]39| 4 |I7T|30]| 6 |12|39-8] 5 |12]|10-3| 4 |12 |8-0] 7 9 |10-7]6'-8|3-11| 5 |18 |39-8| 8 | I8 |14'-10
36 |12 12|10l |12] 9|9 |2-6|2-1|5-5|3-1|4-6|4-3] 4|9 |I13-8] 7 |9 |13-8| 4|6 [48| 4 |6 |50| 4 |12|33]| 4 |I17|30| 4 |12|39| 4 |I7|30| 6 |12[39-8] 5 |[12|9-10] 4 |12]8-0| 7 |9 [9-10|5-11|3-II| 5 |12]39-8] 6 |I2]1I'-3
7-8 | 12 | 12 |9.5]I1.5] 12 | 9 9 |3-l1]2-11 | 4-2 |2'-11 | 4'-5 [3'-1I| 4 9 |13-8] 7 | 9 |13-8| 4|6 48| 4 | 6 |5 4 |12|33] 4 17|30 4 |12]39| 4 |I7T|30]|] 6 |12|39-8] 5 |12|8-3] 4 |12|5-2] 7 9 | 8-6|4-8|3-10| 5 |12 |39"-8] 7 | 12| 8'-6
S-10| 12 |12 | Il | I13]12] 9 |9 |3-10/2-9|4-0|2'-8|4'-1 |4-0| 5 | 9 [I3-11| 7 |9 |I3-II| 4|6 48| 4 |6 50| 4 |12|33]| 4 |17|30| 4 |12|39| 4 [I7|30]|5|9|39-8/ 4|9 |8-9|4|9|5-4|5/|6|77|46|3-1|4]9]398] 6|9 8-2
I-12] 12 | 12 | 12 |145| 12 | 9 9 |3-8|2-7/4-0|2-8|3-I1|3-1I] 6 | 9 |I14-1 | 7 | 9 |14-1| 4|6 48| 4 | 6 5| 4 |12|33] 4 |I17]30| 4 |12]39| 4 |I7T|30] 5 |9 |39-8] 4 9 | 9-I 4 19 |/5-8|5 |6 |71 |45|3-2|5 |12|39-8| 7 |12]8-3
I13-15] 12 | 12 |13.5| 16 |125| 9 | 9 |3-8|2-5|4'-0|2'-3|3'-8|4-0| 6 | 9 |14-4| 7 |9 |14-4] 4 |6 (48| 4 |6 |50| 4 |1233|4 |I17]|30| 4 |12|39]| 4 |17|30] 6 |12]39-10| 5 |12|9-10] 4 |12|5-8] 5 |6 |1-10|4-6|3-4| 5 |12|39-10] 7 | 12| 8-4
16-17] 12 | 12 |14.5] 17 | 13 | 9 6 |3-7]|2-3/4'-0|2'-]1 |[3-6|4-1|5 |12]|14-6| 6 | 6 |14-6| 4 |6 48| 4 | 6 50| 4 |12|33]| 4 |I17]30| 4 |12]39| 4 |I7|30] 6 |12/40-0] 5 |12 ]|10-2] 4 |12 |5~ | 7 9 |1 9-0|4-6|4-6| 5 |12|40-0] 7 |12 | 8-4
18-19] 12 | 12 |15.5| I8 |I13.5| 9 | 6 |3-3|1'-8|4'-1 |I'-B|3-5|4-2|5 |12|14-8| 6 |6 |14-8| 4 | 6 |48| 4 |6 |50| 4 |12]33| 4 |I7|30| 4 |12|39| 4 |I7T|30] 7 |18]40-2| 7 |18 [II'5| 6 |18|6'-8| 7 | 9 |9-0|4-6|4-6| 5 |12|40-2] 7 |12]8'-6
20-21| 12 | 12 |16.51 19 | 14 | 9 9 |3-2|I'-T|4-2|1"-7|3-4]|4-3]| 5 [12]14-10] 8 | 9 [I14-10] 4 | 6 48| 4 | 6 |50 | 4 |12|33| 4 |17]30| 4 [12|39]| 4 |17 |30 7 |18|40'-4| 7 |18 |1I"-8] 6 |18 |6'-I0| 6 | 6 |8-6 |4-7|3-1I| 5 |12|40-4| 7 |12 | 8'-8
22-23| 12 | 12 |17.5/ 20 |145]| 6 | 9 |3~ |I""5|4-2|1'"-7T|3-4|4-4] 4 |6 |I5-0| 8 | 9|15-0| 4 |6 48| 4 |6 50| 4 |12|33]| 4 |I17[30| 4 [12[39] 4 |[I7|30| 7 |18|40-6| 7 |18 |12-0| 6 |18 | 17-0| 7 | 9 | 9-2|4-7|4-7| 5 |12]40-6| 7 |12 | 8-9
24-25| 12 | 12 [18.5/21.5| IS | 6 9 |31 | I'-1 | 4-3|1'-I |3-3[4-5] 4 6 |I5-3| 8 | 9 |I5-3| 4 |6 |48 4 | 6 50| 4 |12/33[ 4 |17]30) 5 12139 4 |17 130] 5 |9 40-8] 5 9 | 12-71] 4 | 9 | Tl 1 9 | 9-4 1 4-8/4-8| 5 9 |40'-8| 6 | 9 8-l
BAR LIS QUANTITIES
k9 ml m2 m3 m4 mé m7 m9 CONCRETE (CY/FT) STEEL
FILL |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L |SIZE|SP.| L H V_ |SIZE|SP.| L |SIZE|SP.| L [SIZE|SP.| L SLAB | FLOOR | WALLS | TOTAL (LB/FT)
0 7 |45|39-8| 5 |12]40°-2| 5 |12 |9-3| 4 |12|4-4| 7 9 |19-8 | 7-3|12-5| 4 | 9 |40'-2] 5 9 | 8-8| 5 |4.5|40’-2] 1.888 | 1.59I I.715 | 5.194 | 707.24
| 7 145]39-8| 5 |12 |40’-2| 5 |12 [8-10| 4 |12 |4-10| 6 | 9 |18-8|6'-3|12'-5| 4 | 9 |40-2| 5 | 9 | 8-6 | 5 |4.5]40-2] I.765 | 1.528 | I.715 | 5.008 | 668.92
2 8 [45|39-8| 6 | 12]40°-2| 5 |12 | 7-5| 4 |12 40| 7 9 | I7-5]5-2|12-3]| 5 |12 |40°-2| 7 |12 |8-6 | 7 |4.5]40-2| 1.333 | 1.34] I.7T15 | 4.389 | 747.74
3-6 | 6 |45|39-8| 6 [12|40°-2| 5 |12 |7-10| 4 | 12| 4-0| 7 | 9 |IT-5|5-| [12-4]| 5 |12 |40-2| 7 |12 |8-6 | 7 |45|40-2] 1.333 | 1.466 | I.7I15 | 4.514 | 739.95
7-8 | 7 |4.5]|39-8| 6 | 12]40°-2| 5 |12 |8-4| 4 |12]|4-2 |7 9 | 17-014-7|12-5] 5 | 9 |40°-2] 6 | 9 |7-Il | 6 |4.5|40-2| I.27] | 1.528 | I.715 | 4.514 | 737.39
9-10| 6 |4.5|/39-8| 6 | 12]40'-2| 5 | 12| 9-0| 4 |12 |4-10| 5 |6 |IT-0|4-6I12-6| 5 |12 |40-2| 7 |12 |8-2 | 7 |45|40-2] 1.456 | I.7Tl6 | I.7I15 | 4.887 |686.92
1-12| 7 145|39-8| 6 | 12]40°-2| 5 |12 |9-2| 4 |12]|5-2 |5 |6 |I17-3|4-7|12-8] 4 | 9 |40-2| 6 | 9 | 8- 6 [4.5]40°-2] 1.580 | 1.903 | I.715 | 5.198 |708.00
13-15| 7 |4.5(39-10) 5 | 9 |40'-4| 5 | 9 |10-3| 4 | 9 |5-8| 5 |6 |I7T-4|4-7|12'-9] 5 |12 |40-4| 7 |12 |8-4 | 7 |4.5]40-4] I.775 | 2.10l | 1.787 | 5.663 | 736.32
16-17| 7 |4.5/40'-0] 5 9 |40’-6| 5 | 9 |IO-II| 4 9 | &I 7 9 | I7-5]14-7T)12'-10] 5 |12 |40°-6| 7 | 12| 8-6 | 7 |4.5|40'-6] 1.909 | 2.237 | 1.858 | 6.004 | 766.79
18-19| 7 |45(40-2| 5 | 9 |40'-8| 5 | 9 |II'-T| 4 | 9 |6-4| 7 |9 |IT-6|4-T|I2’-II| 5 |12|40'-8] 7 |12 |8-8 | 7 |4.5]40-8] 2.044 | 2.375 | 1.929 | 6.348 | 782.29
20-21| 7 |4.5]40-4| 5 9 |40-10] 5 | 9 |II’-10| 4 9 |6-6| 6 | 6 |I1T-8]4-8]|13'-0] 5 |12 |40°-10| 7 |12 |8~-10] 7 |4.5]40’-10] 2.180 | 2.513 | 2.000 | 6.693 | 812.89
22-23| 7 |4.5|40-6| 6 |12 |41’-0| 6 |12 ]12-1 | 5 |12|6-6| 7 | 9 [I7T-9]4-8|I13-1| 5|9 |4/'-0] 6 | 9 |91 | 6 45]/41’'-0] 2.3I18 | 2.652 | 2.072 | 7.042 | 84I.2|
24-25| 6 14.5/40'-8| 6 | 12 4lI'-2| 6 |12 |12-8] 4 | 12]6'-9 | 7 9 | 18- |4-10113’'-3| 5 |12 1 4I'”-2| 7 |12 ] 9-4 | 7 [4.5/4I'-2| 2.456 | 2.857 | 2.143 | 7.456 1 860.24
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S X H[12/x 127[127x 112 x 107|120 x 9 [ 12e X 8 [ 12/ x 712/ X 612X 5| 12X 4'[S X H
A 37-0 | 34'-0 | 31”-0 | 28-0 | 25-0 | 22-0 | 19'-0 | 16'-0 | 13-0 A
A B 12-4 -4 10°-4 9'-4 8'-4 7-4 6'-4 5'-4 4'-4 B
B c o 24'-8 | 22'-8 | 20-8 | 18’-8 16°-8 14'-8 12'-8 | 10°-8 8'-8 c
> D 9'-3 8'-6 -9 7-0 6'-3 5'-6 4'-9 4-0 3-3 D
m E 56'-6 | 54’-10 | 53'-2 | 51'-8 | 50-2 | 48'-6 | 47'-0 | 45-6 | 44'-0 E
> F 9'-7 8’-10 8- -4 6'-7 5-10 5~ 4'-4 37 F
Gl 37-4 | 31-2 | 37'-0 | 37'-0 | 37'-0 | 36-10 | 36’-10 | 36’-10 | 36'-10 | Gl
G2 | 38-63 | 38-43 | 38/-23 | 38-2% | 38'-24 | 38/-0) | 38-03 | 38’-04 | 38-0}4 | G2
63 | I15-73 | 14-43 | 13-13 | 1I’-10§ | 10-73 | 9'-4} | 81} | 6103 | 5-73 | G3
G4 | 16'-5§ | 15-04 | 13-7 12'-4 -1 9'-73 | 8-43 | T-13§ 5-11 G4
W . G5 | 0'-3§ | 0-53 | 0-73 | 0'-7§ | 0’-73 | 0-9% | 0-93 | 0'-93 | 0-93 | G5
K 38-0 | 37-10 | 37'-8 | 37'-8 | 37-8 | 37'-6 | 37'-6 | 37-6 | 31'-6 K
P | 38-1% | 35-04 | 3I'-11} | 28-103 | 25'-9} | 22'-8% | 19-7 | I16'-5§ | 13'-43 P
RI 40-1 | 36-10 | 33'-7 | 30-4 | 27-1 | 23'-10 | 20°-7 | 17'-4 14/-1 RI
Y R2 | 27'-04 | 24’-94 | 22'-63 | 20'-33 | 18-0F | 15-104 | 13-73 | 11"-43 9'-2 R2
/ ! T 1'-2 1-2 1-2 1-2 I'-2 1-2 I'-2 1-2 1-2 T
! U 1'-0 o'-11 0’-10 | 0-10 | 0'-10 0'-9 0'-9 0’-9 0'-9 u
i v 1'-0 o'-11 0’-10 | 0-10 | 0'-10 0'-9 0'-9 0’-9 0'-9 v
! W 5'-0 4'-9 4'-6 4-3 4'-0 3-9 3-6 3'-6 3'-6 W
[l (%)
1
1
' S X H[10” X 12//10" X 11[10° X 10’ 10" X 9" [ 10" X 8 [ 10" X 7/ [10"X 6 [10°X 5 |10’ X 4'[S X H
1
! ¢ INTERIOR WALL A 37'-0 | 34'-0 | 31”-0 | 28-0 | 25-0 | 22-0 | 19'-0 | 16'-0 | 13-0 A
i F B 12-4 -4 10°-4 9'-4 8'-4 -4 6'-4 5'-4 4'-4 B
i N | . Cc 24'-8 | 22'-8 | 20-8 | 18'-8 16'-8 14'-8 12'-8 | 10°-8 8'-8 c
-t Yy [ o | it > D 9'-3 8'-6 7-9 7-0 6'-3 5'-6 4'-9 4-0 3'-3 D
E 50'-6 | 48’-10 | A47'-2 | 45'-8 | 44’-2 | 42'-6 | 41'-0 | 39-6 | 38-0 E
i F 9'-7 8-10 8- -4 6'-7 5-10 5- 4'-4 3-7 F
' o~ . 7 o~ . o~ . . .
| ¢ CULVERT Gl 31'-4 | 31”-2 | 31”-0 | 31I'-0 | 31”-0 | 30’-10 | 30’-10 | 30’-10 | 30'-10 | Gl
! 17 G2 | 32'-63 | 32'-43 | 32'-2§ | 32-23 | 32'-2} | 32-03 | 32-03 | 32-04 | 32'-0g | G2
wl o ——— i ————————————————————————————————————————— H-——— 7 n| = G3 | I15-T3 | 14'-43 | I13'-13 | 11’-103 | 10-73 | 9'-43 | 8&-13 | 6-103 | 5-T5 | G3
' G4 | 16'-5] | 15"-0% | 13-7 12/-4 1=1 9'-73 | 8-43 -1 5-11 G4
i 65 | 0'-34 | 0'-53 | o-73 | 0'-7§ | 0'-73 | 0'-9% | 0-93 | 0'-93 | 093 | ©5
! K 32'-0 | 3110 | 31”-8 | 318 | 31”-8 | 31'-6 | 31”6 | 3I'-6 | 3I'-6 K
i P | 38-1§ | 35'-04 | 3I'-11} | 28'-103 | 25'-9} | 22/-8% | 197 | 16/-5% | 13"-43 | P
X B | = RI 40'-1 | 36-10 | 33'-7 | 30-4 | 27'-1 | 23'-10 | 20'-7 | 17'-4 141 RI
T T 3 R2 | 27-04 | 24'-9} | 22'-6}% | 20-33 | 18-0] | 15-104 | 13-7% | 117-43 | 9'-2 R2
i T 11 11 1-1 1-1 1= 1-1 1-1 1-1 11 T
1
! U 1'-0 0'-11 0’-10 | 0-10 | 0'-10 0'-9 0'-9 0'-9 0'-9 u
: I'=3 v =0 | o-11 | 010 | 0'-10 | 010 | 0'-9 | 0-9 | 0-3 | 0-9 | v
1 CURTAIN WALL ” W | 50 | 4-3 | 46 | 4-3 | 4-0 | 3-9 | 36 | 36 | 36 | W
1
1
1
1
1
1
1
:
A — ]
NOTES:
I. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION,
W SPECIFICATIONS, AND DESIGN STRESSES.
e 2. SEE SHEET TRH 0-2-12 THRU TRH 0-4-12 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.
3. SEE SHEET TRH 0-5-12 FOR HEADWALL NOTES.
GIIOWADOT rishvey diison
i
[}
=
2 STANDARD DESIGN
w w
-0 = " TRIPLE REINFORCED CONCRETE
[a]
PARAPET z| Xz BOX CULVERTS
w .
2 V= APRIL, 2012
[i'4 o
PLAN VIEW - FLARED WING
5 g TRH O-I1-12
= g HEADWALLS
0° SKEW
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6f2 @ I'-0

-0

6fl @ 1I’-0

TOP REINFORCING

6fl @ I'-0 |V

epl

4dl @ I'-6

BOTTOM REINFORCING

€ CULVERT
N T b
A

END OF APRON-—>

eml @ 9

ror
] 1
i
at ?
1 1 -
] 1
1 1
R aal
't
1 1
] 1
1 1
-~
w
| [\
<t
I S — [
| 40 (PARAPET) &
[te}
©
.:?
o _____1. I Y
1 1
1 1
1 1
1 1
1 1
«<—06m2 i i
D
___________________________________________________ T iy |
1 1
___________________________________________________ _:._L______________
R BOTTOM APRON |
l<-<——PARAPET
FACES
1’-10 em2 AT 1’-0

END OF WING

PLAN VIEW

<<
<<
o
©
N

X - SEE NOTE 4
A - SEE NOTE 5

- TOP & BOTTOM OF APRON REINFORCING BARS

NOTES:
[

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

2. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF
WING FOR ALL HEADWALLS.

. TOP TRANSVERSE FLOOR BARS ARE 4" FROM THE BACK OF
THE PARAPET FOR ALL HEADWALLS.

. THERE ARE NO 5c8 BARS IN THE 4’ & 5 HEIGHT HEADWALLS.

. 4c2 BARS USED ONLY IN THE 9, 10/, II” & 12" HEIGHT HEADWALLS.

. FOR DIMENSION TABLE SEE SHEET TRH 0O-1-12.

. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL
DETAILS SHEET TRH 0-3-l2.
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|
«<—¢ CULVERT

TYPICAL SECTION

G2

- NEAR CENTER OF APRON

5tl e I'-3 5tl e I'-3

>l
>

L | L
J L0
% g
1 I 1 I
¢ CULVERT —>
I
d
CULVERT | ancLE
HEIGAT | CURTAIN WALL PLAN
(H)
Z 39935’
5 39°06
6 38°45’
7 38°30°
8 38°19’
9 38°09'
10’ 38°02'
IH 37°56'
12’ 37951

|
|
i ?
| o ~
1 | ‘ 1 | 1
/ N/ i N/ © 652
682 .
! 6
| | _— 653
653 —— |
! =
>~ 5b 654 | — 654 o 5b
F.F.H. l ; ,Z\: o F.F.H.T '_
~—14c | I~ }4'3
F.FV i | ] 4c B.F.H.
: \ 2 > F.F.V.—> 5c
) 5b5 STAGGERED —<{. ! _I>5b5 STAGGERED 3 ‘ BV
:_:._f‘lb | ; F.V.
- B.F.H i .
<dsc <r<—4c5 STAGGERED |  4c5 STAGGERED —>">
B.F.V. S = CULVERT SPAN i
6F3 !
62 | . 673 —BEVELED
| © 3 KEYWAY
6l eml i : Lhe J <
|"‘;' f N : P Ny TYP = 4*
e + \
= | + : —
42 L | 4 L g
| S em2
=

f TOP OF PARAPET

2'-6

o

TOP OF OPENINGJ // 4

PERMISSIBLE
CONSTRUCTION JOINT

A

TOP OF

xPERMISSIBLE CONSTRUCTION
JOINT BEVELED 2 x 6 KEYWAY

— ¢p

44" CL.

25" CL.

<

1’-3

<

SECTION THRU CURTAIN WALL

s~

|

e

SECTION THRU PARAPET

rTOP OF PARAPET

J\ -

\—TOP OF OPENING

WINGWALL DETAILS

ALTERNATE PERMISSIBLE

CONSTRUCTION JOINT
PERMISSIBLE
CONSTRUCTION JOINT

NOTES:

I. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION,
SPECIFICATIONS, AND DESIGN STRESSES.

2. FOR DIMENSION TABLE SEE SHEET TRH 0O-I-12.
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THIS VARIANCE IN LOCATION IS CAUSED BY THE DIFFERING WING SIZES OF DIFFERENT SIZED R.C.B. CULVERTS.

REVISED 07-2016 - REMOVED 1’-8 VERTICAL DIMENSION FROM 6s3 BAR TO TOP OF PARAPET. THIS ALLOWS FOR THE VARIABLE VERTICAL LOCATION OF THE HORIZONTAL LEG IN THE SLAB.

REVISED 05-13 - CHANGED 19°-0%X DIMENSION TO 21'-0XX IN TYPICAL VIEW - FRONT FACE REINFORCING DETAIL.

12 |=: ? L— °
35 _—— o b
- 7
+ Q@ o
T s A
5fa GALV. STEEL 652 , <
PENCE ANCHOR \ - < -
w W 8 <—5c9aA o
3 5CBX ——> > > > >
=8| y /
T )] oA ™
ol x| T 0] «
- —— — Q
ded : Y | s S S S U0 S I AN U 0 VP FVY o =
= i N -
|
| A - SEE NOTE 2
¥ - SEE NOTE 5 AA - SEE NOTE 3
6 4cl @ 1-0 X - SEE NOTE 4
21-0%X \ 402 @ I-0%X
< 5¢7 @ 1'-0
14-0% 5c8 @ I'-0% ~
TYPICAL VIEW - FRONT FACE REINFORCING
TYPICAL VIEW - BACK FACE REINFORCING
CULVERT | SLOPE ¢
HEIGHT y
(H) INCHES
4/ 4} o
5 4} & ©
6 43 © ™
o 7 42 X
< 8 51
O o
- 9 5% ° o
= 10’ 54 | 0|&
1%} ! x| o
v 1 5k T =<
o 12 58 2| NOTES:
(1)
@ ° I. BAR SPACING AND POSITIONS SHOWN ARE SIMILAR FOR ALL SIZES
” OF HEADWALL IN THIS STANDARD.
z 2. TWO 4c3 BARS FOR 4,5/, 11 & 12 HEIGHT HEADWALLS. ONE 4c3
. Q2 < 4c5 © BAR FOR 6’ THRU [0’ HEIGHT HEADWALLS.
N 3. TWO 5c9 BARS FOR 4/, 5/, I’ & 12 HEIGHT HEADWALLS. ONE 5c9
3 2-4c4 (ONE BAR FOR 6’ THRU [0’ HEIGHT HEADWALLS.
- <—B.F. OF 4. NOT APPLICABLE FOR 4’& 5’'HEIGHT HEADWALLS.
S © 6" R ON EACH FACE) PARAPET 5. NOT APPLICABLE FOR 4’ THRU 8’ HEIGHT HEADWALLS.
z < TRANSITION FOR 6. FOR DIMENSION TABLE SEE SHEET TRH O-1-12.
= - FLOOR THICKNESS
' s e
& FLOW LINE 4c5 BARS @ 6 STAGGERED /‘
o . o e .
: | (IOWADOT #ishwor dwsion
o _ w
: TYPICAL VIEW - INTERIOR WALL S —
() w
o = " TRIPLE REINFORCED CONCRETE
[N o (=)
= Sz | Rz BOX CULVERTS
9 o|o vz APRIL, 2012
5 g o
2 e g FLARED WING
[T w o - -—
& SIS HEADWALLS TRH 0-4-12
9 0° SKEW
1:34:31 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishLRFDSignedTripleCulverts.dgn 11x17_pdf.pltcfg




ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 0-5-12 - THIS SHEET ISSUED 04-12.

BILL OF REINFORCING FOR ONE HEADWALL 0° SKEW CULVERT SPAN x CULVERT HEIGHT
oan CocATIon SHAPE 2 x 12 2 x 11 2 % 107 2 X 9 2% 8 2 x 7 2 X 6 2 X 5 X & 0 X 12 0 X 11 0 x 10 "
NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT.| NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT.| NO. | LENGTH | WT.
5fa [FENCE ANCHOR (GALV.) 2 2-10 |62 2-10 [6|2] 2-10 [ 6|2 2-10 [ 6|2 2-10 | 6|2 2-10 |6 | 2] 2-10 | 6|2 2-10 [ 6| 2| 2-10 | 6|2 2-10 |6 |2 | 2-10 | 6| 2 | 2-10 | 6 |5fa
b1 |WINGWALL, B.F.H. 2 | 40-10 | 58| 2 | 37-9 | 50| 2 | 34-8 | 46| 2 | 37-7 | 42| 2 | 286 | 38| 2 | 255 | 34| 2 | 224 | 30| 2 | 193 | 26| 2 | 162 | 22| 2 | 40-10 |58 | 2 | 37-9 | 50| 2 | 34-8 | 46 | 4b!
5o | 2 EACH s | 2 EACH 6 | 2 EACH 14 | 2 EACH 5 | 2 EACH o | 2 EACH g | 2 EACH o | 2 EACH 4 | 2 EACH 20 | 2 EACH 5 | 2 EACH o | 2 EACH
4b2 [WINGWALL, B.F.H. oo =7 10 (341 [ 13 [1-T T0 | 28812 | 117 TO| 240|401 11-7 To | 195 | A2 | ii-7 o iss [\ =T o N [ B Fii-7 o) 87 |, & | 1-7 To| 59 | & [11-7 0| 35 (20 |17 T0| 341 |3 | 117 To| 288 \® | 117 To| 240 4b2
39'-5 36-4 33-3 30-2 271 24'-0 2011 17-10 14'-9 39'-5 36'-4 33-3
5b3 [WINGWALL, F.F.H. 2 | 4011 [90| 2 | 37-10 [79| 2 | 349 | 72| 2 | 3'8 |66| 2 | 28-7 |60| 2 | 255 | 53| 2 | 22-4 | 47| 2 | 19-3 |40 62 | 34| 2 | 4011 | 90| 2 | 37-10 | 79| 2 | 34-9 | 72 | 563
27 | 2 EACH 50 | 2 EACH 8 | 2 EACH 6 | 2 EACH 14 | 2 EACH 12 | 2 EACH 1o | 2 EACH g | 2 EACH ¢ | 2 EACH 57 | 2 EACH 20 | 2 EACH g | 2 EACH
5b4 [WINGWALL, F.F.H. Vo | 86 T0 551 [ 20 |8-6 T0 | 468, | 8-7 T0|393))° | 87 To | 3245 | 8-7 T0 261 [ \2 | &7 TO |204f 1 | 8-7 T0 | 154|, 5 | 8-7 TO| 110, % | 87 TO | 73 [ 52 | 8-6 TO|551 | 5% |86 T | 4680 | 8-7 T0 | 393504
| 396 || 365 | 334 || "30-3 | 272 ‘| 24-0 | 2011 17'-10 | 149 || 39-6 || 365 | 334
22 | 2 EACH 38 | 2 EACH 34 | 2 EACH 3o | 2 EACH 26 | 2 EACH 2z | 2 EACH s | 2 EACH 12 | 2 EACH 1o | 2 EAcH 42 | 2 EACH 38 | 2 EACH 34 | 2 EACH
5b5 |INTERIOR WALLS, BOTH F.H. van 4-10 T0| 705 [ 28 [4-11 70 | 599 [ 3% | 4-11 T0| 499 32 | 4-11 T0|409] 5% | 5-0 T0 329 [ 52 | 51 To | 256 [\ | 5-1 TO 191 |4t | 5-3 T0|135] )% | 55 TO | 86 [32 |4=10 To| 705 3% |41 To|599) 2 | 411 T0 | 499 [ 5b5
27-4 25'-4 23-3 21-3 19'-3 17'-3 15/-3 133 -2 27'-4 25'-4 23'-3
. 76 | 2 EACH 7o | 2 EACH 64 | 2 EACH 58 | 2 EACH 52 | 2 EACH 46 | 2 EACH 40 | 2 EACH 32 | 2 EACH 26 | 2 EACH 76 | 2 EACH 7o | 2 EACH o4 | 2 EACH
cl |WINGWALL, F.F.V. oo |2-10 To| 448 [ 1€ |27-10 To|390[ SF |2-10 To|337[ 38 |2-10 To|286 |32 |2-10 To|239) % |2-10 T0| 197 A% |2-10 To| 158 32 |2-10 To| 13| 26 |2*-10 To| 83 |16 | 2-9 To |4aa| 10 | 29 T0 |386) 5% | 2-9 T | 333] 4ci
14-10 13-10 12-11 -1 10711 107-0 9-0 7-9 6'-9 14'-9 13'-9 12/-10
36 | 2 EACH 30 | 2 EACH b4 | 2 EACH 8 | 2 EACH 36 | 2 EACH 5o | 2 EACH ba | 2 EACH
4¢2 [WINGWALL, F.F.V. an| 96 10 |295[ 20 [9-6 0 |235[ 5% | 9-6 To | 181 |3 |96 TO|130| | - |- [ | o o fom | e e || e || - | |28 95 TO | 203 3% | 9-5 To | 234) 5% | 9-5 To | 180 [ 4c2
‘| Ti5-0 | T1a-0 R e | 1410 SREET ‘| T13-0
203 [WINGWALL, F.F.V. 7 139 37| 4] 129 (34| 2] 1w |e|2 ] 103 142 99 |3]2] 83 |22 79 |i0o|4] 69 |18 4| 53 |i5]4] 138 37| 4] 128 |34 2| 118 |16 |4c3
4c4 |INTERIOR WALLS, BOTH F.V. 2 19 | 5|4 9 | 5|4 19 | 5|4 19 | 5|4 19 | 5|4 9 | 5|4 19 | 54| 19 | 5|4 18 |44 18 | 4| 4| 18 | 4] 4| 18 | 4 |dca
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
4¢5 |INTERIOR WALLS, BOTH F.V. oo 2-0 To 498 [ 22 | 2-0 T0 | 428 5% | 2-0 TO|362| 12 | =11 T0|300| 8% | 111 T0 |246 [ 5O | 1-11 TO 195 [ 52 | -1 0 | 152 |4k | -1 To | 14| 38 | =it To |81 (190111 10| 493) 22 | -1 T0 | 423] B | 1-11 To | 358 [ 4c5
12-11 =11 10"-11 9-11 8-l 7-10 6-10 5-10 4-10 12'-10 =10 10"-10
56 (WINGWALL, B.F.V 12 2? |E0ACTH0 46 | 12 2? IEOAC1|'-|O 46 |12 22" |E0ACTHo 46 | 12 2? FchTHo 46 |12 2? FcchHo 46 |12 2? IEOAC‘IHO 46 | 12 2? |E0ACTH0 46 | 12 2? IE(?C'PO 46 | 12 2? |E0ACTHo 46 | 12 z? E9A% 45|12 22 %A% 45|12 22 %A% 45 | 5c6
c FVL - - - - - - - - - - - - c
’ var. 27)0 var. 270 vaRr,27)0 var. 27)0 var. 270 var, 270 var. 27)0 var. 270, var.[ 270 var, &2 ] var, 22 var, 273 ]
64 | 2 EACH 55 | 2 EACH 5, | 2 EACH 26 | 2 EACH 10 | 2 EACH 34 | 2 EACH 25 | 2 EACH 2o | 2 EACH 14 | 2 EACH 64 | 2 EACH 55 | 2 EACH 55 | 2 EACH
5c7 [WINGWALL, B.F.V. an8-10 T0|923[ 28 g-10 To|807| 2 |8"-10 To| 69|35 |8-10 To|594] 50 |8-10 To|495[ 3% |8-10 T0|405[ 45 |8-10 To| 319 A2 |8*-10 To| 215 | 4 |8-10 To| 143 [SE | 8-9 0| 918 | 32 | 8- T0 |802) 32 | 8-9 To 694 5c7
18°-10 17-10 16"-11 15"-11 14-11 14-0 13-0 = 10"-9 18"-3 17'-9 16'-10
58 [WINGWALL, B.F.V. 50| 106 |548]| 44 | 10-6 |482| 38 | 106 |4i6| 32 | 106 |350| 26 | 106 |285]| 20 | 106 |219| 14 | 1006 |153|-—-| - |-—-|---| --—- |---|50| 106 |548| 44 | 10'-6 |482| 38 | 106 |416|5c8
5c9 [WINGWALL, B.F.V. 4| 17-9 (74| 4| 169 [10| 2| 159 | 33| 2| 14-9 |31 | 2| 139 |29| 2| 12=9 |21| 2| (-3 |25| 4| 10-9 |45| 4 | 9-9 |41 | 4| 178 | 14| 4| 168 | 70| 2 | I5-8 | 33|5¢c9
441 |APRON, LONGIT., BOTT. 25 | 276 |459| 25 | 25-6 |426]| 25 | 236 |392| 25 | 216 |359]| 25| 196 |326| 25 | 176 |292| 25| 156 |259| 25 | 136 |225| 25 | 116 |i192| 21 | 21-6 |386]| 21 | 256 |358| 21 | 23-6 |330]a4dl
4d2 |APRON, LONGIT., BOTT. 6 | 35-9 |143| 6 | 328 |[131| 6| 29-8 | 119] 6 | 267 |107| 6 | 236 | 94| 6 | 206 | 82| 6 | 17-5 | 70| 6 | 145 |58| 6 | II'-6 | 46| 6 | 35-9 |143| 6 | 32-8 |131| 6 | 29-8 | 119 4d2
61 |APRON, LONGIT., TOP 37| 276 |i528] 37 | 25-6 [1417| 37 | 23-6 [1306] 37 | 21'-6 [1195] 37 | 19-6 |i084] 37 | 176 |973| 37 | I15-6 |861|37 | 136 |750| 37 | 116 |639]| 31 | 27-6 [1280| 31 | 256 |1187| 31 | 23-6 [1094|67I
62 |APRON, LONGIT., TOP 16 |10 G0l 368 | 16 | 510 T 32014 | -6 7o | 266] 12 | 53 7o | 217 [ 10 [t To |1 [ 10 15500 e [ 8 1 25250 Lios| &1 620 | 73| 4 | &50%0 | as [ 18 |6t G0 368 16 |10 T 320 14 | e o | 266| 62
’ ’ var. >0 [ var,*200 [ var, 4 E 1 var, %23 o var, ° o o var| ¥ o var. 4500 var, >t o var.| 6ot T var. >0 | ZGARSG var, 48 1
63 |APRON, LONGIT., TOP 2 | 4011 |130] 2 | 37-10 | 114| 2 | 34-9 |104| 2 | 318 | 95| 2 | 28-7 |86| 2 | 255 | 76| 2 | 22-4 | 67| 2 | 19-3 | 58| 2 | 162 | 49| 2 | 40-11 [130| 2 | 37-10 | 114]| 2 | 34-9 |104|6f3
41 |PARAPET, VERTICAL 77 6-1 |313| 75| 6-1 |305|75| 6-1 |305] 75 | 6-1 |305| 75| 6-1 |305| 75 | 6-1 |305| 75| 6-1 |305| 75| 6-1 |305| 75 | 6'-1 |305]|65| 6-1 |264| 63| 6-1 |256|63| 6-1 |256]4il
7ji |PARAPET, HORIZONTAL 4 | 39-8 |324| 4 | 39-4 |322| 4 | 39-0 |319] 4 | 39-0 |319| 4 | 39-0 |319] 4 | 38-8 |316| 4 | 38-8 |3l6| 4 | 38-8 |316| 4 | 38-8 |3l6]| 4 | 33-8 |275| 4 | 33-4 |273]| 4 | 33-0 |270| 1ji
34| 39-10 3| 39-6 29 | 39'-2 26 | 39'-2 23| 392 21 | 38-10 18 | 38-10 15 | 38-10 13 | 38-10 34| 33-10 3| 33-6 29 |33-2 T0
6ml |APRON, TRANS., TOP VAR.|TO 52/-32463|vaRr.|T0 507-9|2'93|vaR.|TO 49-8/2023|var.|To 48'-7|' "9 [vaR.|TO 47-5['2®3|vaR.|T0 467-4'40'|vaR.|TO 45:-3|'"B4|vaR.|TO 441 |97 |vaR.|TO 43/-4|B33|var.|TO 46'-3|2'02vaR.|TO 44'-9|'88®|vaR. ~43-g |'7O7[®M!
24| 33-9 22 |33-7 T0 20 |33-5 T0 18 [33-5 T0 16 |33-5 T0 14 |33-3 T0 12 [33-3 10 10 |33-3 T0 8 |33-3 T0 24| 279 22 |27-1 T0O 20 |27-5 T0
6m2 |APRON, TRANS., BOTT. VAR.|TO 45'-3|'®"|var.| aa-1 |'313var.| a2mir |8 var. Tar-in |'032fvar. a0-11 [990)var. 399 | T6Blvar.| 387-9 |®4%|var. 37-9 | ®33|var.| 367-9 |42 |var|TO 39'-3|'208lvaR.| 38'-1 |'OBO|vaR.| 3611 | %6C[Em2
6pl |CURTAIN, HORIZONTAL 4 | 38-3 |230| 4 | 38-1 |229] 4 | 37-11 |228| 4 | 37-11 |228| 4 | 37-1| |228| 4 | 379 |227]| 4 | 37-9 |227| 4 | 379 |227| 4 | 379 |227| 4 | 32-3 |194]| 4 | 32-1 [193| 4 | 3U-11 | 132|epl
6p2 |CURTAIN, HORIZONTAL 8 | 18-7 |223| 8 | I7-4 |208| 8 | I6-1 |193]| 8 | 14-10 [178| 8 | 13-7 |i63| 8 | 12-4 |148| 8 | 11'-1 |133]| 8 | 9-10 |1s| 8 | &-7 |i03]| 8 | i8-7 |223| 8 | 17-4 |208| 8 | 16-1 |193|ep2
6sl |NING SLOPE, BOTH F. 4 78 |46| 4| 78 46| 4| 78 |46| 4| 78 46| 4| 78 |46| 4| 78 46| 4| 78 |46| 4| 78 46| 4| 78 |46| 4| 78 |46| 4| 78 |46| 4 | 7-8 | 46 [esl
652 [WING SLOPE, BOTH F. 4| 37-6 |225| 4 | 34-3 |206| 4 | 310 |i86| 4 | 27-9 |167| 4 | 24-6 |i14a1| 4 | 21-3 |128| 4 | 18-0 |i08| 4 | 14-3 | 89| 4 | II'-6 | 69| 4 | 376 |225| 4 | 34-3 |206] 4 | 31'-0 |86 |6s2
653 [WING SLOPE, F.F. 2 | 429 |135] 2 | 396 |[119| 2 | 363 |109] 2 | 33-0 | 99| 2 | 299 | 89| 2 | 266 | 80| 2 | 233 | 70| 2 | 200 | 60| 2 | 169 | 50| 2 | 42-9 |[135| 2 | 396 |119] 2 | 363 |109]|6s3
654 |INTERIOR WALLS, BOTH F. 4 | 29-10 179 4 | 27-7 |166| 4 | 25-4 |152]| 4 | 23-1 |139| 4 | 20-11 |i126] 4 | i8-8 |12| 4| 165 | 99| 4 | 142 | 85| 4 | -1l |12 4 | 29-10 [179| 4 | 27-7 |166| 4 | 254 |152|6s4
5+1 |CURTAIN, VERTICAL 5| | 8-0 1426]49 | 79 |396| 47| 7'-6 1368] 45 | 73 |340| 43 | 7-0 |314] 4l | 6'-9 |289| 39| 66 |264] 37| 66 |25/| 35 | 66 |237] 47 | 8-0 |392| 45| 79 |364] 43| 76 |336]|5tI
REINF. STEEL 13,078 LB 11,904 LB 10,633 LB 3415 LB 8168 LB 7162 LB 6146 LB 5097 LB 2319 LB 12,157 LB 10,862 LB 3661 LB
gj;&“{'f;&% PARAPET 2] 3.8 3.7 3.6 3.6 36 35 3.5 35 35 3.3 3.2 3.0
ONE HEADWALL | CONCRETE [winwaLLs[34.0] 1125 cY [26.5] 972 v [20.4] sxTcCY 169 7Tsrcy [137] esrcy |e7| ssecy [1.4] 4s5cy [54] 3secy |37 320cv  [340 1010 cY [265] 86.6 Cv  [20.4] 740 cY
FOOTING X|74.7 67.0 59.7 53.2 45.8 40.4 34.6 29.7 24.9 63.7 56.9 50.5
A INCLUDES TOP OF WINGWALL QUANTITIES.
BENT BAR DETAILS X ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
2105 LENGTH I'-4 1'-104  LENGTH HEADWALL NOTES: NOTE:
D Z|o < > HT‘W I. SEE DRAWING TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND WEIGHT OF BARS OVER 40-O LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
| 2y 4 55337 ! DESIGN STRESSES. LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
ns 3 L @l an) ip=4} 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF
5 D=33 -~ ROADWAY.
— 5€q 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND o
4b1,2 Lﬂ» 4 i'ECDgLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR @IOWADOT Highway Division
: =
5¢7.8.9 CHAIRS AT INTERVALS OF NOT MORE THAN 3-0 IN EITHER DIRECTION i
1%y AS OUTLINED IN THE STANDARD SPECIFICATIONS. s STANDARD DESION
gl 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO w 4
ﬁﬂ% 2-8]  LENGTH BE 2" UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS = " TRIPLE REINFORCED CONCRETE
-4 s OF VERTICAL BARS SHALL BE 3 INCHES. 2
_N Aol >0 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. z P = BOX CULVERTS
" N 7. HORIZONTAL TAILS OF BARS "b" & “s" ESTIMATED TO EXTEND 2/-O BEYOND 0 vl|= APRIL, 2012
L = & BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "d", "6fI", AND = @
N "63" ESTIMATED TO PROJECT INTO END SECTION OF BARREL A MINIMUM OF & g FLARED WING
- 6s3 2'-0 BEYOND BACK OF PARAPET. 5 3
NOTE: 8. THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET = & HE ADW ALLS TRH 0—5— | 2
ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. THESE REQUIREMENTS. 5 % 0° SKEW
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ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 0-6-12 - THIS SHEET ISSUED 04-12.

O
BILL OF REINFORCING FOR ONE HEADWALL O™ SKEW CULVERT SPAN x CULVERT HEIGHT
0 x 9 0’ x & 0 x 7' 0’ x 6 0% 5 0 x 4
BAR LOCATION SHAPE 0. [ LENGTH | WT. | NO. | LENGTH [ WT. | NO. | LENGTH [ WT. | NO. | LENGTH | WT. | NO. [ LENGTH | WT. [ No. | LEnGTH [wT. | B4R
5fa |[FENCE ANCHOR (GALV.) 2 2-10 | 6| 2] 2-10 |6|2] 2-10 |6 ]2 2-10 | 6|2 | 2-10 | 6| 2| 2-10 | 6 |5fa
4b1 |WINGWALL, B.F.H. 2 | 31 | 42| 2 | 286 | 38| 2 | 255 | 34| 2 | 22-4 | 30| 2 | 19-3 | 26| 2 | 162 |22 |4bl
14 | 2 EACH 1> | 2 EACH 1o | 2 EACH s | 2 EACH o | 2 EACH o | 2 EACH
4b2 |WINGWALL, B.F.H. wne | 11=7 70 195 | 2 |ii-7 10 | 155 [ L0 | 117 To | nig [ B [i1-7 To| 87 | & 11T To| 59 | 117 To| 35 [ 4b2
| 302 | e " 240 || 2011 | 1710 | 149
5b3 [WINGWALL, F.F.H. 2| 38 | 66| 2 | 287 |60| 2 | 255 | 53| 2 | 22-4 | 41| 2 | 19-3 | 40| 2 | I16-2 | 34 |5b3
16 | 2 EACH 14 | 2 EACH 12 | 2 EACH 10 | 2 EACH g | 2 EACH o | 2 EACH
5b4 |WINGWALL, F.F.H. e -7 T0| 3244t |87 70 |261 [ \% | 8-7 T0 | 204\ | 8-7 To | 154], % | 8-7 TO | 110, 2 | 8-7 T0| 73 [s5b4
| 303 | 212 | 240 | 20%-11 | 710 | 149
30 | 2 EACH 26 | 2 EACH 5z | 2 EACH 8 | 2 EACH 12 | 2 EACH 10 | 2 EACH
5b5 |INTERIOR WALLS, BOTH F.H. var, 411 10| 409,32 | 5-0 To |329[ 5% | 5-1 0 | 256 [ % | 5-1 TO 191 |\t | 5-3 To | 135 ]\ | 5-5 TO | 86 [5bS
1213 g3 | i3 | 53 | i3 | -2
55 | 2 EACH 55 | 2 EACH 46 | 2 EACH 40 | 2 EACH 52 | 2 EACH 26 | 2 EACH
4cl |[WINGWALL, F.F.V. | 2-9 TO | 283,22 | 21-9 To | 236 [ 46 | 2'-9 T0 195 [ 2 | 2:-9 10 | 156 [ 32 | 2-9 To | 111 |58 | 2-9 T0 | 82 | 4ci
| =10 ‘| 1010 | 9 | s |78 | 68
g | 2 EACH
4c2 |WINGWALL, F.F.V. 9-5 70 [129] - | == ||| = ||| - - - - e
var, ¥ 00
403 |WINGWALL, F.F.V. 2 108 |14 2| 98 | 13| 2| 88 |12|2| 78 |10|4]| 6-8 |18| 4| 58 |I5]|403
4c4 [INTERIOR WALLS, BOTH F.V. 4 18 | a4 8 |44 178 [4a|a| 18 [ a4 18 | a4 7 | 444
76 | 2 EACH og | 2 EACH eo | 2 EACH o, | 2 EACH 24 | 2 EACH <6 | 2 EACH
4¢5 |INTERIOR WALLS, BOTH F.V. e 110 70| 296 |\ 52 |10 To|242[ 50 |1-10 To| 192 52 [1"-10 To| 149 | 4% [1=10 To| 11 | 35 =10 To| 79 [4c5
| 910 ‘| 8-10 | 7= | 69 | 59 | a-s
15 | 2 EACH > | 2 EACH 1> | 2 EACH 12 | 2 EACH 12 | 2 EACH 1> | 2 EACH
5c6 |WINGWALL, B.F.V. v 279 T0| 45 |2 |29 T0 | 45 [ |2 | 29 To | 45 [ 12 | 29 To | 45 | )% | 2>-9 To | 45 | 2 | 2-8 To| 45 [5c6
|45 | a5 |4 | a5 | as | a5
16 | 2 EACH 10 | 2 EACH 34 | 2 EACH 25 | 2 EACH 20 | 2 EACH 12 | 2 EACH
5c7 |WINGWALL, B.F.V. van| 8-9 T0|590|,3% | 8-9 T0 |492[ 3% | 8-9 T0|402( 3% | -9 To | 316 | 5% | 8-9 To |213| % -8 To | 142 5c7
‘| 15"-10 | 14-10 | i3 |2 | -8 10'-8
508 [WINGWALL, B.F.V. 32| 10-6 |350| 26 | 10'-6 |285| 20 | 10-6 |219]| 14 | 106 | 153 |-—| --- |-—-|--—| --— |-—|5c8
509 [WINGWALL, B.F.V. 2 | 148 |31 | 2| 138 |29| 2| 12-8 |26 2| II'8 | 24| 4 | 10-8 | 45| 4 | 9-8 | 40 |509
4d1 |APRON, LONGIT., BOTT. 21 | 216 |302]| 21 | 196 |274| 2l | 176 |245| 2l | 156 |217|2I | 136 |i83|21 | 11’6 |i6l|4dI
4d2 |APRON, LONGIT., BOTT. 6 | 267 |107| 6 | 236 | 94| 6 | 206 | 82| 6 | 175 | 70| 6 | 145 | 58| 6 | 116 |46 |4d2
61 |APRON, LONGIT., TOP 31| 21-6 ool 31 | 19-6 [908| 31 | 176 |8I5|3I | 156 |722|31 | 13-6 |629| 31 | 11'-6 |535|6FI
1o | 2 EACH 10 | 2 EACH 10 | 2 EACH g | 2 EACH o | 2 EACH 4 | 2 EACH
62 |APRON, LONGIT., TOP v | 5-3 10 | 217 [\ & 5= o [imi [ MO [3=iTo a8 F a7 T0 05|, % | 5-4 To| 73 | | 61 To | 45 [eF2
‘| 1g-10 ‘| ie-10 ‘| 1410 | 1210 ‘| T1o-10 | e-10
63 |APRON, LONGIT., TOP 2| 38 | 95| 2 | 287 |86| 2 | 255 |76| 2| 22-4 | 67| 2 | 19-3 | 58| 2 | I6-2 | 49 |6F3
471 |PARAPET, VERTICAL 63| 6-1 |256| 63 | 6-1 |256]| 63| 6'-I |256|63 | 6-1 |256|63| 6-1 |256|63 | 6-1 |256] 4l
7ji |PARAPET, HORIZONTAL 4 | 33-0 |270| 4 | 33-0 |2t0| 4 | 328 |267| 4 | 32'-8 |267| 4 | 32-8 |267| 4 | 328 |267| 1ji
26 |33-2 T0 23 [33-2 T0 21 | 32-10 18 | 32-10 15 | 32-10 13 | 32-10
Bml |APRON, TRANS., TOP VAR, 42-7 |93 var.| a5 |39 var.|T0 4040 7|vaR.|TO 39-3| T4 |vaR.|TO 38'-1| "9 |vAR.|TO 37-4| 85| EM!
18 [27'-5 T0 16 [27'-5 TO 14 [27'-3 T0 12 [27-3 T0 10 [27°-3 TO 8 |27-3 TO
6m2 | APRON, TRANS., BOTT. vnrl Z5e 1101856 |ynm (S50 1 01749 [ak S g 1641 [y “ 5arg D154 fuar B rg | 443 [y ar.  Sorag | 348 | Em2
6pl |CURTAIN, HORIZONTAL 4 [ 30-11 |192| 4 | 3r-n |92 4 | 31-9 [iai| 4 | 31-3 191 | 4 | 31-9 191 | 4 | 3I'-9 |3l |ep!
6p2 |CURTAIN, HORIZONTAL 8 | 14-10 |178| 8 | 13-7 |ie3| 8 | 12-4 |i148| 8 | 11'-I [133| 8 | 9-10 | 118| 8 | &-7 |103|6p2
65l [WING SLOPE, BOTH F. 4 78 |46| 4| 78 |46| 4| 78 |46| 4| 7-8 |46| 4| 7-8 |46| 4 | 7-8 |46 |6s
652 |[WING SLOPE, BOTH F. 4 | 279 |I67| 4 | 246 |147| 4 | 21-3 |i128| 4 | 18-0 |108| 4 | 14-9 | 83| 4 | 116 |69 |6s2
653 [WING SLOPE, F.F. 2| 330 | 99| 2 | 29-9 | 89| 2 | 266 80| 2 | 233 | 70| 2 | 20-0 | 60| 2 | 16-9 |50 |6s3
654 |INTERIOR WALLS, BOTH F. 4 | 23-1 |139| 4 | 2011 |i26| 4 | 188 12| 4| 165 | 99| 4 | 142 | 85| 4 | 1I'-1l | 72 |6s4
5+1_|CURTAIN, VERTICAL 4 | 7-3 |310] 39 | 7-0 |285| 37| 6'-9 |260| 35| 6'-6 |237| 33| 6-6 |224|31 | 6&-6 |210|5ti
REINF. STEEL 8522 LB 7353 LB 412 B 5475 LB 4508 LB 3796 LB
QESLL“T":*TTIEE[,’S PARAPET 4] 3.1 30 3.0 3.0 3.0 3.0
ONE READWALL | CONCRETE [WiNGwALLs[i6.9] 64.9 cv [13.7] s53cv [9.7] 466 Cv [7.4] 39.4cCy [54] 332cY [37] 214 cy
FOOTING *[44.9 38.5 33.9 29.0 24.8 20.7
A INCLUDES TOP OF WINGWALL QUANTITIES.
BENT BAR DETAILS % ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
107 H
2-10s  , LENGTH _, I'-4 110} LENGTH HEADWALL NOTES: NOTE:
- 30 Zlo < > <—>T<—ﬂ_ 30 . SEE DRAWING TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND WEIGHT OF BARS OVER 40'-O LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
| 2l 53T DESIGN STRESSES. LENGTHS SHOWN FOR BARS OVER 40'-O LONG DO NOT INCLUDE LAP.
s 3 , ol =i D=4} 2. THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF
5 D=33, - ROADWAY.
> 5fq 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND PS>
4b1,2 0, CRADE: DIOWADQOT tishwoy ivisen
4. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR o
5c7.8.9 CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION i
1%y AS OUTLINED IN THE STANDARD SPECIFICATIONS. s STANDARD DESION
ey LENGTH 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO w z
—aﬂ<—ﬂ4, T 2-83 _ LENGTH BE 2" UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS 5 " TRIPLE REINFORCED CONCRETE
-4 30 OF VERTICAL BARS SHALL BE 3 INCHES. 2
. (Y peal 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. z P z BOX CULVERTS
o N 7. HORIZONTAL TAILS OF BARS "b” & "s" ESTIMATED TO EXTEND 2/-O BEYOND 2 N . APRIL, 2012
L - & BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "d", "6fI", AND =| Vo
d "6F3" ESTIMATED TO PROJECT INTO END SECTION OF BARREL A MINIMUM OF = g FLARED WING
= 653 2'-0 BEYOND BACK OF PARAPET. & B
NOTE: 8. THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET s & HEADWALLS TRH 0-6-12
ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. THESE REQUIREMENTS. 5 < 0° SKEW

6/28/2016 1:34:34 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishLRFDSignedTripleCulverts.dgn  TRH 0-6-12 11x17_pdf.pltcfg



\Q

. NOTES:
I. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS
AND DESIGN STRESSES.
2. SEE SHEET TRH 15-2-12 FOR DIMENSION TABLE.
3. SEE SHEET TRH 15-7-12 FOR HEADWALL NOTES.
a . @IOWADOT Highway Division
g STANDARD DESIGN
||  TRIPLE REINFORCED CONCRETE
| %2 BOX CULVERTS
E \“ E APRIL, 2012
g FLARED WING Rt 15117
PLAN VIEW 5| RE HEADWALLS

ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH [5-1-12 - THIS SHEET [SSUED 04-12.
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S X H[I2" X 12712 X H7[12" X 107] 12" X 9" [ 12" X 8" [ 12" X 1" [12"X & | 12" X 5| 12" X 4" [10" X 127/10" X |I"[10" X 0] 10" X 9" | 10" X 8 | 10"X 7" |10"X 6| 10"X 5 |10"X 4'|S X H
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

B 12'-4 -4 10°-4 9'-4 8'-4 -4 6'-4 5/-4 4'-4 12-4 -4 10°-4 9'-4 8'-4 7-4 6'-4 5'-4 4'-4

c 24'-8 | 22'-8 | 20-8 | 18'-8 16'-8 14'-8 12/-8 10'-8 8'-8 24'-8 | 22'-8 | 20-8 | 18’-8 16°-8 14'-8 12'-8 | 10°-8 8'-8 c
Cl | 25'-63 | 23'-53% | 21"-43 | 19-3% | 173 | 15-24 | 13-13 | 11’-0% | &-113 | 25'-64 | 23'-5% | 21"-43 | 19-3% | 173 | 15-24 | 13-1§ | 11'-0% | 8&-113 | CI
C2 | 25-3% | 23-23 | 21"-24 | 19'-14 | 17°-0% | 14-113 | 12'-11 | 10"-104 | 8-9% | 25-3} | 23'-23 | 21"-24 | 19'-14 | 17°-03 | 14’-113 | 12'-11 |10"-10} | 8'-9} c2

c3 0'-13 013 0'-13 0-13 0-13 014 0'-1} 0'-14 0'-14 0'-13 0'-14 0-13 0-13 0-13 0'-14 -1} 0'-1}4 0'-14 c3
DL | 10-34 | 9-54 | ®&-74 | 7-94 | e-11} | &-14 | 5-3% | 4-54 | 3-74 | 10-34 | 9'-5% | 8&-7h | 7-94 | -1} | &~} 5-34 | 4-54 | 3-7} DL
DS | 8-113 8'-3 -6} | 6-95 | 6-03 5/-4 4-74 | 3-108 | -1 | 8-113 8'-3 7-64 | 6-95 | 6-03 5'-4 4-74 | 3-103 | -1} DS
DI | 20'-64 | 18-10% | 17'-25 | 15'-64 | 13'-10% | 12-24 | 10’-63 | 8'-10§ | 7’-2§ | 20'-65 | 18-10% | 17'-2% | 15'-64 | 13/-104 | 12’-2% | 10'-63 | 8'-103 | 7'-23 DI
D2 | O-74 | 0-6% | 0-64 | 0'-53% 0'-5 0'-4% | 0-3] | 0-34 | 0-23 | 0-T5 | 0'-6§ | 0'-64 | 0'-5} 0'-5 0'-4% | 0-3% | 0-34 | 0-23 D2
E 57'-2§ | 55'-64 | 53'-93 | 52'-23 | 50°-8 | 48'-11} | 47'-43 | 45'-9% | 44'-3% | 51-2% | 49'-64 | 47'-93 | 46'-23 | 44'-8 | 42'-11} | 41'-4) | 39'-9% | 38'-3} E
El | 59'-3% | 57'-58 | 55'-84 | 54'-0f | 52'-54 | 50°-8 | 49'-0% | 47'-5} | 45-9] | 53'-0} | 51'-34 | 49'-58 | 47'-10} | 46'-2% | 44'-5} | 42'-10} | 41'-23 | 39'-7} | El
FL | 10°-74 | 9-94 | 8-114 | 8-1} 7-34 | 6-54 | 5-7h | 4-94 | 3-11h | 10-74 | 9'-9% | &-114 | 81} 7-34 | €-54 | 5-7h | 4-94 | -1} | FL
FS | 9'-33 8-7 | 7-104 | 7'~} 6'-43 5'-8 4-11y | 4-2§3 | 3-58 | 9'-33 8-7 | 7104 | 7'~} 6'-43 5'-8 4-11} | 4-23 | 3'-5% FS
Fl 14'-34 | 13-13 | 12’04 | 10™-103 | 9'-9% | 8'-7} 7-6 6-43 | 5-2% | 14'-34 | 13-13 | 12’-0} | 10-10% | 9-9% | 8'-T3 7-6 6-43 | 5-2% Fl
F2 6-4 | 5-104 | 5'-43 | 4-10% | 4-4%3 | 3-10§ 3'-5 2=y | 2-53 6-4 | 5-10 | 5'-43 | 4-104 | 4-43 | 3-10} 3'-5 2=y | 2-53 F2
d 37-4 | 37-2 | 37-0 | 37'-0 | 37-0 | 36’-10 | 36-10 | 36’-10 | 36’-10 | 31’-4 | 3I'-2 | 31’-0 | 3I’-0 | 31”-0 | 30’-10 | 30°-10 | 30°-10 | 30'-10 | 6

Gl | 38-73 | 38'-53 | 38'-3% | 38-33 | 38-33 | 38-1§ | 38-13 | 38-13 | 38'-13 | 32'-54 | 32'-34 | 32/-14 | 32'-14 | 32-14 | 30-10 | 31-00 | 31-10 | 3110 Gl
G2 |39-10} | 39'-85 | 39'-63 | 39'-64 | 39'-64 | 39'-4% | 39-4 | 39-3] | 39'-33 | 33-8 | 33'-5§ | 33'-33 | 33-33 | 33-33 | 33-1§ | 33-1% | 33-13 | 33-14 | G2
G3 | I18-103 | 1744 | 15-10% | 14-4% | 12'-10 | 11"-3F | 9-93 | 8-33 | 6'-9% |18-103 | 17-44 | I15-10% | 14"-4% | 12'-10 | 11'-3F | 9-93 | 8-33 | 6'-93 G3
G4 | 19-63 | 17-95 | 16’-03 | 14'-63 | 13'-03 | 11"-33 | 9'-93 | 8-35 | 6'-9% | 19-63 | 17-9% | 16’-03 | 14’-63 | 13'-03 | '-35 | 9'-95 | 8-3% | 6'-93 G4
G5 | I13-103 | 12-9 | 1I'-73 | 10"-63 9'-5 8-33 | 1-23 6'-1 4-113 | 13°-103 | 12'-9 | 11I'-73 | 1063 9'-5 8-33 | 1-23 6/~ 4-113 | 65
G6 | 14114 | 13-7% | 12-43 | 1134 | 10"-13 | 8-103 | 7-94 | 6-7§ | 5'-63 | 14-11% | 13-7% | 12-43 | 11’-34 | 10"-13 | 8-10% | 7-9% | &'-7§ | 5-63 G6

G7 | 0-23 | 0'-53 | 0’-8§ | 0’-8y | 0’-84 | 0’-103 | 0’-10§ | 0O’-103 | 0’-10% | 0-23 | 0’-53 | 0’-84 | 0'-84 | 0’-84 | 0’-103 | 0'-103 | 0’-10§ | O'-10% | G7
G8 | 0-33 | 0-53 | 0-75 | 0'-7y | 0-7) | 094 | 0-9% | 0-94 | 0-9§ | 0-33 | 0-53 | 0-75 | o-74 | o-7% | 0°-94 | 0-94 | 0-94 | 0/-9§ G8
K 38-0 | 37-10 | 37'-8 | 31'-8 | 37-8 | 37'-6 | 31'-6 | 37-6 | 37'-6 | 32'-0 | 3110 | 31”-8 | 31’-8 | 318 | 31’6 | 31'-6 | 3I'6 | 3I'-6 K
KI | 39-4% | 39'-2 | 39'-0 | 39'-0 | 39-0 | 38-9§ | 38-9§ | 38/-9] | 38-9% | 33'-1} | 32'-113 | 32'-93 | 32'-9% | 32'-93 | 32'-73 | 32'-73 | 32'-1% | 32'-7% | Kl
PL | 42'-3% |38-108 | 35'-5) | 32'-04 | 28-7§ | 25-2 | 21-8% | 18-33 | 14'-103 | 42'-3% | 38-10§ | 35'-5} | 32'-04 | 28-7§ | 25-2 | 21’-83 | 18'-33 | 14'-103 | PL
PS | 37-04 | 34-0 | 31’-0 | 28-0 | 25-0 | 22-0 19-0 16’0 13-0 | 37'-04 | 34'-0 | 31'’-0 | 28-0 | 25'-0 | 22-0 | 19'-0 16'-0 13-0 | PS

RL | 44’-1 | 40'-64 | 36'-11§ | 33'-44 | 29'-93 | 26/-2} | 22'-7% | 19-03 | 15'-5§ | 44'-1 | 40'-64 | 36'-114 | 33'-44 | 29'-93 | 26/-2} | 22'-7§ | 19-03 | 15'-5% | RL
RS | 39-0} |35-104 | 32'-84 | 29'-64 | 26'-4} | 23'-23 | 20-03 | 16’103 | 13'-8} | 39'-0% | 35'-104 | 32'-8% | 29'-6} | 267-4} | 23'-2% | 20'-03 | 16’-103 | 13'-85 | RS
RI | 27'-63 | 25'-33 | 23'-04 | 20'-8% | 18-5 | Ie’-1§ | 13'-104 | 1I"-6§ | 9'-3} | 27'-63 | 25'-33 | 23'-04 | 20’-8} | 18-5 | 16’-1§ | 13104 | 1I"-63 | 9'-34 | RI
Sl 12/-5¢ | 12'-5% | 12/-5} | 12-5% | 12'-5% | 12'-5} | 12-5% | 12'-5% | 12’5} | 10'-4} | 10’-4} | 107-4} | 10"-4} | 10'-4} | 10-4} | 10-4} | 10'-4} | 104} | SI
T 1-2 1-2 1'-2 1-2 11-2 1'-2 11-2 1'-2 1-2 11 11 11 1= 11 11 11 1= 1-1 T
U 1-0 0'-11 0'-10 | 0-10 | 0'-10 0’-9 0’-9 0’-9 0’-9 1'-0 0’11 0’-10 | 0-10 | 0'-10 0'-9 0'-9 0’-9 0’-9 u

1-0 0'-11 0'-10 | 0-10 | 0'-10 0’-9 0’-9 0’-9 0'-9 1'-0 0'-11 0’-10 | 0’-10 | 0’-10 0'-9 0'-9 0’-9 0'-9 v
Vi I’-03 | O'-I13 | 0'-103 | 0’-103 | 0’-103 | 0’-93 | 0-93 | 0-93 | 0'-93 | 1’-03 | O’-I113 | 0’-103 | O’-103 | O’-103 | 0’-93 | 0-93 | 0’-93 | 0/-93 | VI

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

NOTES:

I. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS,
AND DESIGN STRESSES.

2. SEE SHEETS TRH 15-1-12 AND TRH 15-3-12 THRU 15-6-12 FOR
LOCATION OF CERTAIN DIMENSIONS TABULATED.

3. SEE SHEET TRH 15-7-12 FOR HEADWALL NOTES.
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:

NOTES:

N

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

. TOP TRANSVERSE FLOOR BARS ARE REFERENCED APPROXIMATELY 4"

FROM THE BACK OF THE PARAPET FOR ALL HEADWALLS.

. FOR DIMENSION TABLE SEE SHEET TRH [5-2-l12.
. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON

SHEET TRH 15-5-12.

LATEST REVISION DATE

Hooen . e Lol

APPROVED BY BRIDGE ENGINEER

@IOWADOT Highway Division

STANDARD DESIGN

TRIPLE REINFORCED CONCRETE
BOX CULVERTS

APRIL, 2012

FLARED WING

I15° SKEW

ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 15-3-12 - THIS SHEET [SSUED 04-12.

6/28/2016

1:34:39 PM

bkloss

W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishLRFDSignedTripleCulverts.dgn  TRH 15-3-12 11x17_pdf.pltcfg

HEADWALLS TRH 15-3-12




END OF WING

i
INTERIOR WALL FACES A \ o
\ \
\ \ \‘\ o
oy \ <
---------------------------------------------------- b ¥t Sttt
Ny \
---------------------------------------------------- 'T"""""""\\
LY \
‘\ ‘\ \\
\
\<<——PARAPET FACES
\\ \ ¢ CULVERT
v \
[t}
\I
\ ©
\ ]
\ <
\
I W 2

END OF WING
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X - SEE NOTE 3
A - SEE NOTE 4

PLAN VIEW - BOTTOM OF APRON REINFORCING BARS

NOTES:

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

. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF WING FOR ALL
HEADWALLS.

. THERE ARE NO 6cl3 BARS IN THE 4’ & 5 HEIGHT HEADWALLS.

. 4c3 & 4c4 BARS USED ONLY IN THE 9, 10’ Il” & 12" HEIGHT HEADWALLS.

. FOR DIMENSION TABLE SEE SHEET TRH 15-2-12.

. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON
SHEET TRH 15-5-12.

N
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. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION,
SPECIFICATIONS, AND DESIGN STRESSES.
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ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 15-7-12 - THIS SHEET ISSUED 04-12.

BENT BAR DETAILS

O
BILL OF REINFORCING FOR ONE HEADWALL 5% SKEW CULVERT SPAN x CULVERT HEIGHT
12" x 12’ 12" x |1’ 12 x 10’ 12" x 9’ 12’ x 8’ 12’x 71 12’ x &
BAR LOCATION SHAPE  I'NO.] LENGTH [WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH [WT.|NO.]| LENGTH [WT.|NO.| LENGTH |WT.|No.| LENGTH [wr.]| "R
5fa [FENCE ANCHOR (GALV.) 2 2-10 |e6|l2] 2-10 |62 2-10 | 6|2 2-10 | 6|2 2-10o |6]2] 2-0 | 6|2 2-10 |6 |5fa
4bl |WINGWALL, B.F.H. LONG | | a5-0 |32 1 | ar-1 |29| 1 | 382 |25|1 | 34-9 |23| 1 | 314 |20 |1 | 2v-u 19| 1 | 24-6 |16 |4bi
4b2 |WINGWALL, B.F.H. SHORT | | 39-8 |26| 1 | 36-9 |25| 1 | 33-9 |23 1 | 30-3 |2l |1 | 2r-3 |is |1 | 24-9 |17 |1 | 2i-a |15 |4b2
10| 12-7 To 9 | 12-7 T0 8 | 12-7 10 7 | 12-7 T0 6 | 12-7 T0 5 | 12-7 T0 4 [ 12-7 10
4b3 |WINGWALL, B.F.H. LONG VAR, 43-5 | '8|var| 400 |'"8|var| 3e-7 |'|var| 33-2 |'OT|var| 29-9 | B |var.| 264 | © |var| 2211 | 47 [403
10| 11-4 T0 9 | 11-4 T0 8 | 14 T0 7 | 114 10 6 | 11-4 T0 5 | 11-4 10 4 | 114 70
4b4 |WINGWALL, B.F.H. SHORT VAR, 38-4 | '®®|var.| 35-4 | '4Ovar| 32-4 |''T|var.| 29-a | %5 |var| 26-4 | O |var.| 23-4 | %8 |var| 20-4 | 42 [404
5b5 |WINGWALL, F.F.H. LONG | | a5-1 |49| 1 | a8 |46| 1 | 38-3 |40 1 | 34-i0 | 36| 1 | 314 |33|1 | 2v-11 |29| 1 | 24-6 | 26505
5b6 |WINGWALL, F.F.H. SHORT | | 39-3 |ai |1 | 36-9 [38| 1 | 33-9 |35 1 | 30-3 |32|1 | 2r-3 |29| 1 | 24-9 |26| 1 | 219 |23]|5b6
| 9-3 10 10| 9-3 10 9 | 9-3 70 8 | 9-3 T0 7 9-3 70 6 | 9-3 10 5| 9-3 70
Sb7 |WINGWALL, F.F.H. LONG VAR, 43-6 |397|var.| 40-1 |2%Cvar| 3-8 |2'®|var.| 33-3 |'TT|var| 29-10 |'3|var.| 2e-4 | |var| 2211 | B4 [5P7
| -5 710 10 | 8-5 10 9 | 85 T0 8 | 8-5T0 7| 8-5 10 6 | 8510 5 | 8-5 10
Sb8 |WINGWALL, F.F.H. SHORT VAR, 385 |2®9|var.| 35-5 |%2%|var| 32-5 | '%%|var.) 29-5 |'98|var| 26-5 |'?T|var. 23-5 |'9Ovar| 20-5 | > [5P8
42 [2 EA. 5 38 |2 EA. 5~ 34 |2 EA. 5~ 30 |2 EA.5'-2 26 |2 EA.5'-2 22 |2 EA.5-3 18 | 2 EA. 54
5b9 /INTERIOR WALLS, BOTH F.H. VAR.| T0 28'-1 | "26|var.| TO 26'-0 | 8'6|var.| To 23-11 |2 [var. To 21-10 | 422 |var.| To 19-9 | 338 |var. TO 17'-9 |284|var.| To is-g | 197 [5P9
42 [ 2-10 T0 39 | 2-10 T0 35 | 2-10 T0 32 | 2-10 T0 29 | 2-10 TO 25 | 2-10 TO 22 | 2-10 ToO
Acl [WINGWALL, F.F.V. LONG VAR, 14-10 | 2%8|var. 13- |28 var) 29 | '82fvar) Ticn o [ 198 fvar) o | B4 |var.) T om0 |08 fvar| T gm0 | BT [4e!
37 [ 2-10 T0 34 | 2-10 T0 31 | 2-10 TO 28 | 2-10 T0 25 | 2-10 T0 22 | 2-10 TO 13 | 2-10 TO
4c2 |WINGWALL, F.F.V. SHORT var. 14-10 | 2'8|var| 1310 | '8var. Tiz-io |'82|var) Tiimio [T |var) om0 | M4 var.) T oo | 33 fvar| Ce-io | T4 [4e2
19| 9-8 T0 16 | 9-8 TO 12| 9-8 T0 9 | 9-8 T0 IR I
4¢3 |WINGWALL, F.F.V. LONG | 98T Tise | pe | ITBTO igr| J2 ] 9S8 TO gy [ 5| 98 TO Jes 4c3
17| 9-8 T0 14| 9-8 T0 Il | 9-8 T0 8 | 9-8 T0 IR I
4c4 |WINGWALL, F.F.V. SHORT e F8T0 Trao| 1 ¥R IO b | M 8 0 e | B 9B 0 Jss 4c4
4C5 |WINGWALL, F.F.V. LONG 2 | 13-9 8|1 2.9 |9 lz2| 19 |ie|l2 | 10-3 |ia|1 99 |1 |2 &9 |iz2|1 7-9 | 5 |4c5
4c5 [WINGWALL, F.F.V. SHORT 2| 133 182 129 [17]2] 1rs [i6|2 | 103 |42 99 [13]2] 89 |12|2]| 7-3 |10|4c5
4c6 [INTERIOR WALLS, BOTH F.V. 4 s | s5|a -9 |5 |a 9 |5 |a 9 | 5|4 9 |5 |4 9 |5 |a -9 | 5 |acs
98 |2 EA.2-0 90 |2 EA. -1 82 |2 EA. 111 74 |2 EA. 111 66 2 EA. 111 56 |2 EA. 111 48 |2 EA. 111
4cT |INTERIOR WALLS, BOTH F.V. VAR, T0 12/-5 | 4T2|var.| 1O 115 |40 |vaR.| TO 107-5 | 338 |var.| TO 9-6 |282|var.| To 8-6 |23°|vaR.| TO -4 | '"3|vaR. TO e-4 |!32|4c7
4c8 [INTERIOR WALLS, BOTH F.V. 4| 127 |34l 4| -7 [31[a| 1o0-7 |28| 4] 9-1 |26| 4| &7 [23|4a| 77 |20| 4| 6-1 |I8|4cs
9 [ 2-10 To 9 | 2-10 TO 9 [ 2-10 To 9 | 2-10 To 9 [ 2-10 TO 9 [ 2-10 To 9 [ 2-10 To
5c9 |WINGWALL, B.F.V. LONG varR. 52 | 38 |var| 52 | 3B |var| s-2 | 3B |var| 52 | 3B |var| 52 | 3B |var| 52 | 38 |var| sz | 385
6 | 2-10 T0 6 | 2-10 T0 6 | 2-10 TO 6 | 2-10 To 6 | 2-10 TO 6 | 2-10 TO 6 | 2-10 To
5CI0[WINGWALL, B.F.V. SHORT VAR, 4-6 | B |var| a4 | B |var| a-6 | B |var| a-6 | B|var| a6 | B |var| a8 |2 |var| a-s |23 [5cI0
33| 9-6 T0 30 | 96 T0 26 | 96 T0 23| 9-6 T0 20 | 9-6 TO 16 | 9-6 TO 13| 9-6 TO
Scll |WINGWALL, B.F.V. LONG var. 1g-10 | “88|var| 1711 | *20|var) ie-9 |3%8|var.| is-n [39%|var| Tis-o |28 |var| 13100 | %% |var| Ti3-0 | 193 [5eM
31 | 8-10 T0 28 | 8-10 T0 25 | 8-10 T0 22 | 8-10 T0 19 | &-10 TO 16 | 8-10 TO I3 | 8-10 TO
5¢12|WINGWALL, B.F.V. SHORT var. 1g-10 | MTlvar) 1710 |38 var ie-i0 |33 |var] ismi0 [283|var) 140 |Z30|var. 13-i0 | 189 |var| izmi0 | 14T [Be12
6c13|WINGWALL, B.F.V. LONG 27| 10-6  |426| 24| 10-6 |373| 20| 10-6 |315| 17 | 106 |268| 14| 106 |221|10| 106 |is8| 7 | 10-6 |110[6cI3
6c13|WINGWALL, B.F.V. SHORT 24| 10-6 |379|21 | 106 |331| 18| 10-6 |284| 15| 106 |237| 12| 106 |189] 9 | 106 |142| 6 | 106 |95 |6cI3
5c14|WINGWALL, B.F.V. LONG 2 | i7=s 371 69 | 17| 2| 159 |33|2 | 14-9 |3 |1 13-9 | 14| 2| 12-9 |21] 1 -9 | 12 [5cl4
5c14|WINGWALL, B.F.V. SHORT 2| ar=9 |31 2| ie-a |35 2| 159 |33|2 | 1a-9 |3 |2 | 13- |29| 2| i2-a |21| 2| -3 |25 |5cl4
4dl |APRON, LONGIT., BOTT. 25| 28'-5 |475| 25 | 26-4 |440| 25 | 24-4 |406| 25 | 22-3 |372| 25| 20-2 |337]| 25| 18- |302| 25| I16-0 |267|A4dl
4d2 |APRON, LONGIT., BOTT. LONG 3| 397 |19| 3| 362 |712| 3| 32-9 |e6| 3 | 295 |59| 3| 260 |s52| 3| 22-7 |45| 3| 19-3 | 39 |4dz
4d3 |APRON, LONGIT., BOTT. SHORT 3] 350 |70| 3| 320 |e4| 3| 29-0 | 58| 3 | 26-1 |52| 3| 23-1 |46| 3| 20-2 |40 3 | 173 | 35|4d3
61 |APRON, LONGIT., TOP 37| 285 |1579| 37 | 26-4 |1463| 37 | 24-4 |1352| 31 | 22-3 |1237] 37 | 20-2 |1i21| 37| 18-1 |i005| 37 | 16-0 |889|6%I
9 | 5-5 10 8 | 5-10 TO 7 [ 6-3 10 6 | 6-8 T0 5 | 7-2 10 4 | 71710 4 | 56 T0
6F2 |APRON, LONGIT., TOP LONG var. 257 |2100var| 236 | '"®|var| 2i-s |'Blvar) 19-5 [ "8lvar| i7-a | 92 |var) 153 | ©9 fvar| Tiz-2 | 6 [6F2
8 | 5-5 10 7 | 6-3 10 6 | 7-0 TO 6 | 4-11 T0 5 | 5-9 10 4 | &-1710 4 | 45 70
6F3 |APRON, LONGIT., TOP SHORT var. 25-8 | '8T|var| 23-8 |'5T|var| 2r-1 |'2%|var) 196 | "O|var| 175 | 8T |var.| is-a | ®® fvar| 13-z | 53 [6F3
64 |APRON, LONGIT., TOP_LONG I | a5-1 |7 |1 | 48 |e6| 1 | 38-3 |57 1 | 34-10 | 52| 1 | 314 |41 |1 | 2v-11 | 42| 1 | 24-6 |37]|ef4
65 |APRON, LONGIT., TOP SHORT | | 39-9 |eo| 1 | 36-9 |55| 1 | 33-9 |5 |1 | 30-3 |as| 1 | 2r-3 |42| 1 | 2a-9 |31 1 | 21-9 |33]|ef5
41l |PARAPET, VERTICAL 77| e-2 |317|75| 6-2 |309] 75| 6-2 309|715 | 6-2 |309|75| e-2 |309|75| e&-2 |309|75| 6-2 |309]4il
7]i |PARAPET, HORIZONTAL 4 | a-0 |354] 4| a0-8 |351| 4 | 40-4 |348| 4 | 40'-4 |348| 4 | 4a0-4 |348]| 4 | 40-0 |327| 4 | 40-0 |327| i
8 | 41-3 T0 8 | 40-11 T0 8 | 40'-7 TO 8 | 40'-7 T0 8 | 40'-7 T0 8 | 40'-3 T0 8 | 40'-3 T0
6ml |APRON, TRANS., TOP VAR, 427 |23V |var  a2-3 [%2T|var ar-ir [P |var ar-n (P23 |var] ar-n |92 |var.  ar-7 |'9|var) a7 |319]6m
21 [42-10 T0 18 | 42-6 TO 15 | 42-2 TO 12 | 42-2 To 10 | 422 T0 7 [41-10 T0 4 [41-10 TO
6m2 |APRON, TRANS., TOP VAR, 50-4  |'®Ovar.| as-i1 '"2%7var.| 475 |'O®Ovar. ae-3 [B3T|var| 456 |892|var.  ad-1 | AO|var. 4z-n |288]6m2
13 | 8-10 TO 13| 8-9 T0 14| 6-17T0 14| 6-3 T0 13| 6-4 T0 13| 6-3 T0 14| 3-9 T0
6m3 |APRON, TRANS., TOP VAR, 402 |“®2var.| 40-1 |“8Ofvar.| 401 | *®var.| 402 |19 |var| 37-8 |*Olvar., 37-7 | 428|var. “37-g | 436]6m3
24 | 34-11 T0 22 | 349 T0 20 | 34-7 TO 18 | 347 TO 16 | 34'-7 TO 14 | 345 TO 12 | 34-5 TO
6m4 |APRON, TRANS., BOTT. VAR,  47-4  |"®3Ovar.| Tae-1 '378fvar. “aa-10 |'223|var. " az-9 [1983|var.| T az- | 9P|var. ai-s |BOT|var. 404 |BTT|EM4
6pl |CURTAIN, HORIZONTAL 4 | 397 |238| 4| 395 |237| 4| 39-3 |236| 4 | 39-3 |236| 4 | 39-3 |236] 4 | 39-1 |235| 4 | 39-1 |235|epl
6p2 |CURTAIN, HORIZONTAL LONG 4| 2-9 |31 4| 20-3 |izz| a| 18-9 13| 4| 17-3 |ioa| 4| 15-9 |95]| 4| 14-2 |8| 4| 12-8 |76 |epl
6p3 |CURTAIN, HORIZONTAL SHORT 4 16-10 |loi| 4| i5-9 |95|a| 14-1 e8| 4| 136 |8 |4 125 |15]4a| 113 e8| 4| 10-2 |6l |ep2
65l |WING SLOPE, BOTH F. LONG 2 61 |22 &1 |22 &1 |22 &1 |2z &n |2lz2] e-u |22 ]| -1 |21 |esl
652 |WING SLOPE, BOTH F. SHORT 2| 66 |20 2| &6 |20]2 66 |20|2| 66 |20|2| 66 |20]l2]| 66 |20|2| 6-6 |20]|6s2
653 |WING SLOPE, BOTH F. LONG 2 | a9 [132| 2 | 382 |us| 2| 34-1 4| 2 | 30-0 |93| 2| 215 |s2| 2| 23-10 | 12| 2| 20-3 |6l |6s3
654 |WING SLOPE, BOTH F. SHORT 2| 374 |l2| 2| 3a4-2 [103] 2| 310 |93| 2| 20-10 |84| 2 | 24-8 |714| 2| 206 |e5| 2| 18-4 |55]|6s4
655 |WING SLOPE, F.F. LONG | | a5-n 72| 1 | 42-4a |er| 1 | 38-9 |s8| 1 | 35-2 |53| 1 | 3-8 |48| 1 | 28-1 |42| 1 | 24-6 |37]|es5
656 [WING SLOPE, F.F. SHORT I | a2 |es| 1 | 380 |57| 1 | 3410 |s2| 1 | 3-8 |48| 1 | 286 |43| 1 | 25-4 |38| 1 | 22-2 |33]|es6
657 [INTERIOR WALLS, BOTH F.H. 4 | 3074 [182| 4| 28-1 |169] 4 | 25-10 |155| 4 | 23-6 |14 | 4 | 2-3 |i28| 4| 1&-11 |14| 4 | 16-8 |100|6s7
5t [CURTAIN, VERTICAL 52| 7-11 429 50 | 7-8  |400] 48 | 75 371|471 | 7-2 |35/ |45 | &-ii  |325] 42| 6-8 |292] 40| 6'-5 |268|5tl
REINF. STEEL 13,983 LB 12,535 LB 164 1B 3921 LB 8625 LB 7438 LB 5377 LB
ESTIMATED
EsTimaTED PARAPET 2] 4.0 39 38 38 38 37 37
ONE LEADWALL | CONCRETE [wingwaLLs[ss.| 1176 ¢ [28.0] 1on9cy a5 srecy |18 7o cy |44 enicy [io3] ssecy |19 an7cy
FOOTING %|78.0 70.0 62.3 55.4 48.9 4.8 36.1

2'-10§, | LENGTH

|
T3 1'-4
T -3 Ele 5|2 [
e 5 < 5 <
el | | =237
% il bdby ~ mi[ b=3in)
4-0 4'-0 5fa
4b|,2,2,4é,f5:‘b§,6,7,8 40,
’ 5¢11,12,14 6ci3
2'-3} LENGTH 1'-4} LENGTH
- 3-0 - 3-0
| D=4} (
[oe]
U
~
4-83 LENGTH

BTN

—' m<
[Te) ™ -~
J J <
h = R

4'-7 ‘ LENGTH | 2'-9 LENGTH

- 4-10 - 3'-0
J J
6s6

NOTE:

ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.

A INCLUDES TOP OF WINGWALL QUANTITIES.
X ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES

FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.

NOTE:
WEIGHT OF BARS OVER 40°-0 LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
LENGTHS SHOWN FOR BARS OVER 40°-O LONG DO NOT INCLUDE LAP.

"SHORT" DENOTES SHORT WINGWALL
"LONG" DENOTES LONG WINGWALL

HEADWALL NOTES:

No

SEE DRAWING TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
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.

ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
NOT MORE THAN 3-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
INCHES.

. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.

HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-0O BEYOND BACK OF PARAPET
(INTO END OF BARREL). LONGITUDINAL BARS "d", "6fl", AND "6f3" ESTIMATED TO PROJECT INTO END
SECTION OF BARREL A MINIMUM OF 2’-O BEYOND BACK OF PARAPET.

THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE

REQUIREMENTS.
@IOWADOT Highway Division

STANDARD DESIGN

5 Eii TRIPLE REINFORCED CONCRETE
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BENT BAR DETAILS

(@]
BILL OF REINFORCING FOR ONE HEADWALL 15%¥ SKEW CULVERT SPAN x CULVERT HEIGHT
2 x 5 2 x 4 0 x 12 0 x 11 0 % 10 0 x 9 0 x &
BAR LOCATION SHAPE N0, T LENGTH [ WT.|NO. | LENGTH |WT.|NO.| LENGTH [WT.|NO.| LENGTH [WT.|NO.| LENGTH [WT.|No.| LENGTH [wT.|no.| Lenctd [wr.| AR
5fa [FENCE ANCHOR (GALV.) 2] 2-10 |62 2-10 |6|2] 2-10 |62 2-10 |62 2-10 |6|2] 2-10 |62 2-10 |6 |5%a
4b1 WINGWALL, B.F.H. LONG | 20 |14 1 71 |12 | 1 | 450 | 32| 1 | a1 29| 1 | 382 25| 1 | 34-9 |23 | 3-4 |21 |4bi
452 [WINGWALL, B.F.H. SHORT i 89 | 3] 1 i5-9 |1 |1 | 338 26| 1 | 36-9 |25| 1 | 339 23| 1 | 309 |2 |1 27-3 | 19 | 42
3| 12-7 10 2 | 12-7 T0 10 | 12'-7 T0 9 | 127 T0 8 | 12-7 T0 7 | 127 10 6 | 12-7 T0
4b3 [WINGWALL, B.F.H. LONG VAR.  19-6 | 32 |var.| 160 | '?|var| 43-5 |'89|var| 400 |'Blvar| 36-7 |'3'|var., 33-2 |'9T|var. 29-g | 85| 4P3
3| 114 To 2 | 114 T0 10| 11-4 To 9 | 11-4 T0 8 | 114 To 7 | 114 10 6 | 114 T0
4b4 |WINGWALL, B.F.H. SHORT VAR, 174 | 22 |var.| 1a-a | T fvar) 34 |'68|var. 354 |'Ovar| 324 | ''T|var., 29-a | %O |var.| 2e-a | 7P| 404
555 |WINGWALL, F.F.H. LONG I | 241 |22 |1 78 | 18| 1 | 45-1 | 49| 1 | 4-8 | 46| 1 | 38-3 40| 1 | 34-10 |36 | 314 | 33 | 505
556 [WINGWALL, F.F.H. SHORT i 8-9 |20 1 i5-9 |6 | 1 | 399 |4 |1 | 36-9 |38 | 339 35|11 | 309 |32 27-3 | 29 | 506
4| 9-3 70 3 | 9-2 70 | 9-3 10 0| 9-3 T0 3 | 9-3 70 8 | 9-3 70 7 | 9-3 10
SbT |WINGWALL, F.F.H. LONG VAR, 196 | 8O var.| Tie-1 | A0 |var| T43-6  |30T|var., a0-1 [28O)var.| “36-8 | 2'®|var. T33-3 |'"T|var.| 2910 |'43[%P7
4| 85 T0 3 | 8-5 710 | 8-5 10 10| 8-5 T0 3 | 85 T0 8 | 8-5 T0 7 | &-5 10
Sb8 [WINGWALL, F.F.H. SHORT VAR, 175 | 2% |var.| 14-5 | 38 |var. 385 |2®%|var| 355 |2P|var| 325 |'%|var) 295 |'8|var.| 2e-5 | '27] 508
14 |2 EA. 55 10 |2 EA. 57 42 |2 EA. 51 38 |2 EA.5-1 34 |2 EA.5-1 30 |2 EA.5-2 26 |2 EA.5-2
5bS |INTERIOR WALLS, BOTH F.H. VAR, T0 13-7 | "3 |var.| 10 11-5 | 89 [var.| To 28-1 | T28|vaR. TO 26-0 |®'€ |vaR.|To 2311 | 214 |var. To 2110 | 422 |var.| To 19r-g |3385b9
18 | 2-10 TO 15 | 2-10 TO 42 | 2-9 T0 33 | 2-9 To 35 | 2-9 TO 32 | 2-9 T0 29 | 2-9 T0
4cl |WINGWALL, F.F.V. LONG VAR, 710 | 84 |var.| et |49 var) Tia-e | 2B|var| 13-10 |28 |var| 1z-e | 'BOfvar. 1o | '3€fvar.| o | 132]4e
16 | 2-10 TO 13 | 2-10 TO 37| 2-9 T0 34| 2-9 To 3| 2-9 T0 28 | 2-9 T0 25 | 2-9 T0
402 (WINGWALL, F.F.V. SHORT VAR =10 | 2T |var.| Cemi0 | P2 |var| 149 |28 |var) iz-e |87 |var| Tiz-g |'6Ofvar| Tir-e 0 |38 |var. o9 | 11342
T T T _Telo770 16 | 9-7 T0 12 | 9-7 T0 9 | 9-7 T0 T
4¢3 |WINGWALL, F.F.V. LONG e FA 0 s [ S | I IO Tias | j2 | ST N0 ao | S 9T TO Jes 4c3
T T T vl e770 14| 9-7 10 | 9-7 70 8 | 9-7 T0 T
4c4 |WINGWALL, F.F.V. SHORT S RS T 1 e AR BT WA BRI - B W L 4c4
4G5 [WINGWALL, F.F.v. LONG 2| &9 |9z 5.9 |82 138 |1 28 | 8|2 18 |16|2] 10-8 [1a] 98 | 6 |4c5
4c5 [WINGWALL, F.F.V. SHORT 2| &9 |92 5.9 | 8|2 138 |82 128 |72 ] 18 |16]2] 108 |42 3-8 | 13 | 4c5
406 |INTERIOR WALLS, BOTH F.V. 4 -9 5| a 8 | 4] a -8 4| a -8 4| a -8 4| a I8 4| a -8 | 4 |4c6
40 |2 EA. 111 32 [2 EA. 1210 98 [2 EA. I'-11 30 |2 EA. 1710 82 |2 EA. I'-10 74 [2 EA. 1210 66 |2 EA. 1210
4cT |INTERIOR WALLS, BOTH F.V. VAR.| T0 55 | %8 |var.| TO 4'-5 | ®T [vaR.| To 127-4 | %®®|vaR.| TO 114 |39 |vaR.| TO 10-4 | 333 |vaR.| TO 9-5 |278|vaR.| TO 8'-5 |226[4cT
4c8 |INTERIOR WALLS, BOTH F.V. 4| 57 |15]a 47 12| 4] 126 |34 16 |31 |4] 106 |28[4a| 96 |25]4 8-6 | 23 | 4cB
9 | 2-10 To 3 | 2-i0 TO 9 | 2-9 T0 9 | 2-9 10 9 | 2-3 T0 9 | 2-3 T0 3 | 2-9 10
503 WINGWALL, B.F.V. LONG vAR.| 52 | 38 |var.| 52 | 38 |var| s 3T IvaR,  5-1 3T IaR.| 51 3T VAR 5= SUlvar.| 5 37 15e9
6 | 2-10 TO 6 | 2-10 TO 6 | 2-9 T0 6 | 2-9 T0 6 | 2-9 T0 6 | 2-3 T0 6 | 2-9 T0
SCIO|WINGWALL, B.F.V. SHORT VAR,  4-6 | 2 |var.| a-e |2 |var| a-5 | P |var| 4-5 |22 |var| a5 | 2 |var| a-5 | 22 |var.| a-5 | 22]3cI0
9 | 9-6 T0 6 | 96 T0 335 | 9-5 T0 30| 95 10 26| 95 To 23 | 9-5 T0 20 | 95 T0
Scll [WINGWALL, B.F.V. LONG VAR, 1110|199 var.| o= | 84 [var Tis-a |48 |var| 17-10 [428|var.| e8| 3*|var.| is-i0 |303|var.| C1a-n [254]3el
10 | 8-10 TO 7 | 8-i0 TO 31| 8-9 T0 28 | 8-9 T0 25 | 8-9 TO 22 | 8-9 T0 9 | 8-9 T0
5¢12|WINGWALL, B.F.V. SHORT VAR, 11-10 | 198 var.| 10=10 | 2 var| is-9 | 4P|var.) 179 [387T|var| 1e-9 |332|var., is-9 |28'|var.| 1a-g  |233[3cl2
6C13|WINGWALL, B.F.V. LONG | = =[] - |-—|21| 10-6 |426| 24| 106 [379|20| 106 |3i5| 17| 10-6 |268| 14 | 106 |22I|6ci3
613 WINGWALL, B.F.V. SHORT | = =[] - |-—|24| 10-6 |379|21 | 106 |331| 18| 106 |284| 15| 10-6 |237| 12 | 106 |189|6ci3
5c14|WINGWALL, B.F.V. LONG 2 | 109 |22 2 99 |20 2] 178 |37]1 68 | 17| 2| 158 [33|2] 148 |31 |1 3-8 | 14 |5cl4
5C14|WINGWALL, B.F.V. SHORT 2 | 109 |22 2 99 |20 2| 178 |37| 2| 168 |35|2 | 158 |33]2 | 148 |3 | 2| 138 |29]|5c14
4d1 |APRON, LONGIT., BOTT. 25 | 1311 |232| 25 | -1l |199|21 | 28-5 |399| 21 | 26-4 |369| 21 | 24-4 [341|21 | 22-3 |312]| 21 | 202 |283|A4dl
442 |APRON, LONGIT., BOTT. LONG 3| 15-11 32| 3 | 127 | 25| 3| 3971 |719]| 3| 362 |72| 3| 329 |66| 3| 295 |59 3 | 26-0 |52 |4d2
4d3 |APRON, LONGIT., BOTT. SHORT 3| 14-4 |29] 3 5 | 23| 3| 35-0 |70] 3| 320 |e4| 3| 290 |s8| 3| 26-1 |52]| 3 | 23-1 | 46 |4d3
61 |APRON, LONGIT., TOP 37| 13- (773|371 | -1 |ee2| 31 | 285 [1323| 31 | 26/-4 |i226| 31 | 244 |1133| 31 | 22-3 |i036] 31 | 202 |939|6%I
3| 51110 2 | &5 10 9 | 5-5 T0 8 | 5-10 TO 7| &-3 10 6 | 6-8 T0 5 | 7-2 T0
62 |APRON, LONGIT., TOP LONG VAR 1=t | B |var.| 90 | 23 |var| 251 |21Ovar.) 236 |'T®|var| 215 | 'O|var. 195 | '"'8|var.| i7-a | %2 |6F2
3| 5-3 70 2 | &2 10 8 | 5-5 10 7 -3 710 6 | 7-0 TO 6 | 4-11 TO 5 | 5-9 70
63 |APRON, LONGIT., TOP SHORT var., -2 | 3T |var.| o | 23 |var)| 258 | '8T|var.) 238 |"®T|var| 211 |'%|var., 196 | '"O|var.| Ti7-s | BT |6F3
64 |APRON, LONGIT., TOP LONG BEEEEEAR 78 27| 1 | 45-1 |7 |1 | a-8 |es| 1 | 383 |57 1 | 34-10 |52 | 3-4 | 47 |674
65 |APRON, LONGIT., TOP SHORT | 8-9 | 28| 1 5-9 | 24| 1 | 399 |60| 1 | 36-9 |55| 1 | 339 |5 |1 | 30-9 |46 1| 27-3 | 42 |65
471 |PARAPET, VERTICAL 75| 6-2 |309] 75| 6-2 |309| 65| 6-2 |268| 63| 6-2 |260|63| 6-2 |260|63| 6-2 |260| 63| 6-2 |260]4il
7]1 |PARAPET, HORIZONTAL 4 | a0-0 |327| 4 | 40-0 |327| 4 | 34-10 |285| 4 | 346 |282| 4 | 34-1 |219| 4 | 34-1 |219| 4 | 34-1 |279| 1
8 | 40'-3 T0 7 | 40-3 T0 7 | 351 T0 7 | 34-9 TO 7 | 34-4 To 7 | 34-4 To 7 | 34-4 T0
6ml |APRON, TRANS., TOP VAR, a7 |29 |var.| ar-a |3 |var| 36-2 |3T|var.| 350 |37 |var.| 356 [38T|var.| 35 |38T|var.| " 3576 | 3OT[EM!
I [41-10 TO | 35-5 T0 23 | 36'-6 T0 20 | 362 T0 17 | 35'-9 T0 14 | 35-9 T0 12 | 35-9 T0
6m2 [APRON, TRANS., TOP VAR, 4r-10 | ®® |var.| “357-5 | 53 fvar.| " 4a-9  |"4T|var. 433 ['23|var.| ai-e |'98var.| 40-s | B1O|var.| 3e-i |682[6mZ
14 | 3-10 TO 12 | 4-0 To | 8-8 10 | 8-7 70 12 | 5-11 10 12 | 6-0 T0 | e-2 710
6m3 |APRON, TRANS., TOP VAR.| 37-10 | *3B|var.| 32-8 [33Cvar.| 34-9 |3|var.| 348 |PT|var| 348 [3®C|var.| 34-9 |3®T|var.| 320-3 |3I7[6m3
10 | 34-5 TO 8 | 34-5 T0 24 | 28'-8 TO 22 | 286 T0 20 | 28-4 TO 18 | 28'-4 T0 6 | 28-4 TO
6m4 [APRON, TRANS., BOTT. VAR, 39-3 |23 |var.| 3e-2 |P38fvar. a1 |'%87|var.) 3e-i0 [M9var.| 387 |'00%fvar.| 37-6 |B90|var.| 3e-5 | T7B[EM4
6p! |CURTAIN, HORIZONTAL 4 | 39-0 |234| 4 | 39-0 |234| 4 | 33-5 |201| 4| 33-2 |i9a| 4 | 33-0 |198] 4 | 33-0 |i198]| 4 | 33-0 |i38|6pl
6p2 |CURTAIN, HORIZONTAL LONG 4| 112 |61 a 9-8 |58| 4| 29 |i31| 4| 203 |i22| 4| is-9 | 13| 4| 17-3 |04 4 | 15-9 |95 [epl
6p3 |CURTAIN, HORIZONTAL SHORT 4| 9.1 [s5| 4| 7-n |48 4| 1e-10 [101| 4] 159 |95| 4| 147 |es| 4| 136 |8 | a]| 12-5 |15]|ep2
65! [WING SLOPE, BOTH F. LONG 2 61 212 &1 2|2 61 |2i]2] &1 (2|2 -1 |21 2] -1 |21 | 2| &-11 |2 |esi
652 [WING SLOPE, BOTH F. SHORT 2| &6 |20] 2 66 |20l 2] &6 |20|l2] 66 |20]2] 66 |20]2] e&-6 |20]2 6-6 |20 |6s2
653 |[WING SLOPE, BOTH F. LONG 2| 16-9 |50 2 | 132 40| 2| ar-9 |132] 2 | 38-2 |115| 2 | 34-1 |104| 2 | 310 | 93| 2 | 215 | 82 | 683
654 [WING SLOPE, BOTH F. SHORT 2 152 |46 2| 120 36| 2| 37-4 |n2| 2| 34-2 |i103] 2| 3-0 | 93| 2| 27-10 |84| 2 | 24-8 | 74 |6s4
655 |WING SLOPE, F.F. LONG [ | 2011 |31 | 1 74 26| 1 | a1 | 72| 1 | 42-4 |er| 1 | 389 (58| 1 | 352 |53 1 3-8 | 48 | 6s5
656 [WING SLOPE, F.F. SHORT i 19-0 | 29| | i5-10 | 24| | 42 | es| 1 | 38-0 |s7| 1 | 34-10 |52]1 3-8 |48 | | 286 | 43 | 636
657 |INTERIOR WALLS, BOTH F.H. 4| i4-4a |8e| 4| 12-1 | 73| 4| 30-4 [182] 4 | 28-1 |i69]| 4 | 25-10 |155| 4 | 23-6 |14l | 4 | 21-3 |i28|6s7
511 |CURTAIN, VERTICAL 38 | 65 |254] 36 | 65 |241| 46| 7-11 |380] 44| 7-8 352 42| 75 |325| 41 | 7-2 |306] 39 | -1l 281 |5t
REINF. STEEL 5265 LB 3426 1B 12,790 LB 11,403 LB 70,109 LB 8943 LB 7728 LB
ESTIMATED
ESTIMATED PARAPET B 3.7 37 35 3.4 33 33 33
ONE LEADWALL | CONCRETE |[winGwaLLs|5.8| 404 cY |39 335cy [36] 1056 cv [28.0) 909 Cv 215 776 cY |18 680 CY [14.4] 5839 CY
FOOTING %|30.9 25.9 66.5 59.5 52.8 46.9 4.2

2'-10§, | LENGTH

|
- 3= 1’-4
) o3 Sk 59 ]
%o x 5 < 5 < -
@ 45,0 D=3}~ ~ ' D=4} .~ ~ ' “ﬂ; 0=371)
4-0 4'-0 5fa
4b|,2,2,4é,f5:‘b§,6,7,8 40,
’ 5¢11,12,14 6ci3
2'-3} LENGTH 1'-4} LENGTH
- 3'-0 - 3'-0
| D=4} PEEEY

6p3

4'-83  LENGTH

BTN

—' m<
[Te) ™ -~
J J <
h = R

4'-7 ‘ LENGTH | 2'-9 LENGTH

- 4-10 - 3'-0
J J
6s6

NOTE:

ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.

A INCLUDES TOP OF WINGWALL QUANTITIES.
X ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES

FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.

NOTE:
WEIGHT OF BARS OVER 40°-0 LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
LENGTHS SHOWN FOR BARS OVER 40°-O LONG DO NOT INCLUDE LAP.

"SHORT" DENOTES SHORT WINGWALL
"LONG" DENOTES LONG WINGWALL

HEADWALL NOTES:

No

SEE DRAWING TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
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.

ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
NOT MORE THAN 3-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
INCHES.

. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.

HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-0O BEYOND BACK OF PARAPET
(INTO END OF BARREL). LONGITUDINAL BARS "d", "6fl", AND "6f3" ESTIMATED TO PROJECT INTO END
SECTION OF BARREL A MINIMUM OF 2’-O BEYOND BACK OF PARAPET.

THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE

REQUIREMENTS.
@IOWADOT Highway Division

STANDARD DESIGN
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BILL OF REINFORCING FOR ONE HEADWALL 15° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
10" x 7’ 10’ X 6’ 10’ x 5’ 10" x 4’ / 7
2'-10 LENGTH
BAR LOCATION SHAPE  I'NO.T LENGTH [WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|no.] LencTH [wr.| AR s | : i . . e
5fa [FENCE ANCHOR (GALV.) 2 2'-10 6|2 2-10 6 |2 2-10 6| 2 2-10 6 |5fa - ¥-0 El7 =N
4b1 |WINGWALL, B.F.H. LONG [ 27-11 |19 |1 246 | 16 | | 2-0 | 14| 1 7-7__ |12 |4l ok | N z|- .
4b2 |WINGWALL, B.F.H. SHORT [ 24-9 | 7|1 21'-9 15| 1 18'-9 3] 15-9 | 11 | 4b2 @ 45,0 0=3} . —|' D=4} .-| —|' w D=33 )
5 | 12-7 TO 4 | 12-7 10 3| 12-7 70 2 | 127 10 \J
4b3 |WINGWALL, B.F.H. LONG varl  oe-a | 85 varl samiio | 4T Warl ig-s | 32 [ar) le-o | 19|43 o o 5fq
4b4 |WINGWALL, B.F.H. SHORT 5 1470 | go [ 4 Ti=ato [ |5 =10 [ 2 T1aTo | [, | [ 41234, 5b5,6,T7,8 -~
7 B0 VAR, 23'-4 VAR.| 20'-4 VAR, 17-4 VAR, 14'-4 & 64,5 6cl3
505 |WINGWALL, F.F.H. LONG [ el [e9]1 246 | 26| | 2.1 |22 | 7-8_| 18 | 505 5¢ll,12,14
566 |WINGWALL, F.F.H. SHORT [ 24-9 |26 | | 2.9 [ 23| | 18-9 |20 |1 15-9 | 16 |5b6
6 | 9-3 T0 5 | 9-3 710 4| 9-3 70 3] 9-2 710
5b7 |WINGWALL, F.F.H. LONG varl zera I vard oo |84 lvarl Cie-e | 80 [ar) e 40 | 5b7 23} LENGTH -4} LENGTH
6 | 8-5 T0 5 | 8-5 T0 4 | 8-5 70 3| 8-5T0 - 3-0 - 3-0
568 |WINGWALL, F.F.H. SHORT ViRl 235 1100l Akl “aoes | TS luar) 17-s | 54 [vaRl 14-s | 36 | Sb8 o e
22 |2 EA.5'-3 18 |2 EA.5-4 14 |2 EA.5'-5 10 |2 EA.5'-7 SN2 N2
569 |INTERIOR WALLS, BOTH F.H. vard To 179 1264 var To te-s 1197 [var To 13- | 139 lyarl To s | 89 [ 509 . N
U
25 | 2/-9 TO 22 | 2-9 10 18| 2-9 T0 15| 2-9 T0 &
4cl |WINGWALL, F.F.V. LONG vird Somg o 104l Tan 86 | ar.| < 7-9 63 | arl “eio | 48 |4c! 6p3
22 | 2-9 TO 19 | 2-9 10 16| 2-9 T0 13| 2-9 10
4c2 |WINGWALL, F.F.V. SHORT virl “o-g 92 |url “aeg B larl <19 56 [\ar| < 6-g 41 | 4c2 -3 LENGTH
| |
4¢3 |WINGWALL, F.F.V. LONG - -—- - --- -—- -] --- --- - 1--- --- -] 4c3 BTN
4c4 |WINGWALL, F.F.V. SHORT - -—- - --- -—- -] --- --- - 1--- --- | 4ca| | _e o
[Te) ™ -~
4c5 |WINGWALL, F.F.V. LONG 2 8'-8 2| 7-8 5 |2 6'-8 9 |2 5-8 8 |4cs S N N
4c5 |[WINGWALL, F.F.V. SHORT 2 8'-8 2] 2 7-8 FEE 6'-8 9|2 5'-8 8 | 4c5 =
4c6 |INTERIOR WALLS, BOTH F.V. 4 1'-8 414 I'-8 414 1'-8 4|4 -7 4 |4ce
56 [2 EA. I'-10 48 |2 EA. I'-10 40 [2 EA. I-10 32 |2 EAI-9
AT |INTERIOR WALLS, BOTH F.V. VAR, T0 7-3 | 'TOvar. T0 &-3 |'"C|var.| TO 5-4 | % |var,| TO 4-4 | ®5 [4¢T 47 LENGTH _ 29 LENGTH
4c8 [INTERIOR WALLS, BOTH F.V. 4 -6 20| 4 6'-6 7] 4 5-6 5| 4 4-6 12 | 4c8 T 40 ‘ﬂ‘—"_ 30
9 | 2-9 TO 9 | 2-9 10 9 | 2--9 10 9 | 2-9 10
5c9 |WINGWALL, B.F.V. LONG varl “s 37 arl “5ng 37 yard “sng 37 lyarl 5 37 | 5¢9
6 | 2-9 TO 6 | 2-9 TO 6 | 2-9 TO 6 | 2-9 T0 o2 e
5¢10|WINGWALL, B.F.V. SHORT varl a5 22 | arl Cas 22 | arl as 22 | iarl s 22 [5¢c10 S S
16| 9-5 TO 13| 9-5 T0 9 | 9-5 T0 6 | 9-5 70 = -
5ci1 [WINGWALL, B.F.V. LONG vard 1a-g 1193 varl iz 15 vard - |99 vard Cloio | €3 [Bent CoTE, o6s6
16 | 8-9 TO 13| 8-9 T0 10| 8-9 TO 7| 8-97T0 ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5¢12 |WINGWALL, B.F.V. SHORT vard 13-g 1188 |arl 129 |18 |var) 1i-g |07 lyar) 109 | T [Ber2 PTTSITS —
gc:g xmgmtt’ g"f'v' ';32'% '90 :8,:2 :33 g :8,:2 Is:;) — gc:g X ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
c , B.F.V. c FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
5cI4|WINGWALL, B.F.V. LONG 2 2-8 | 26| | -8 2] 2 0-8 | 22| 2 9-8 20 |5¢c14
5cI4|WINGWALL, B.F.V. SHORT 2 2-8 | 26| 2 -8 |24 2 0-8 | 22| 2 9'-8 20 [5ci4 NOTE:
4dl |APRON, LONGIT., BOTT. 21 18'-1__|254] 2l 16'-0  |224|21 | 13-11_[195] 2l =1 |1e7]4dl WEIGHT OF BARS OVER 40'-O LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 [APRON, LONGIT., BOTT. LONG 3 22-7 | 45| 3 19-3 |39 3 1511 32| 3 12-7 | 25 | 4d2 LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
4d3 |APRON, LONGIT., BOTT. SHORT 3 20-2 | 40| 3 173|353 14-4_ |29 3 1'-5 | 23|4d3 . Y WINGWA
61 |APRON, LONGIT., TOP 31 18-1 | 842| 3 16-0 |745| 31 | 13-11 |648| 3l -1 |555|6Fl ..Egﬁg?DEﬁg?ggngngRJv,NgwiLL“
4 | 7-7 10 4 | 5-6 TO 3 | 511 T0 2 | -5 T0
6F2 |APRON, LONGIT., TOP LONG vard 1=z 189 luarl Tis-2 | 56 [vard i 38 |yarl 90 23 | 62 HEADWALL NOTES:
63 |APRON, LONGIT., TOP SHORT 4 1 8T T0 g | 4 | A5 T0 gz | 3| 53 T0 gp| 2 872 TO | og | g3 )
’ ’ VAR.| I5'-4 VAR 13-3 VAR, 11'-2 VAR, 9’ I. SEE DRAWING TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
6F4 |APRON, LONGIT., TOP LONG [ 27-11 |42 246 | 37| 1 211 32| 1 17-8 | 27 | 6F4| 2. THIS HEADWALL IS BASED ON A 3:l SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 |APRON, LONGIT., TOP SHORT | 24'-9 371 1 21'-9 331 1 18'-9 28 | | 15'-9 24 | 6fs| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
4l_PARAPET, VERTICAL 65| &=z |soles| -z [zeoles| E-2 [zeofes| -z [aeofan | * Noo ok AN S0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
TJT|PARAPET, HORIZONTAL ‘7' 34?’)-30_9TO zre ‘7‘ 34?_30'9T0 216 ‘7' 34?_30'9T0 216 ‘7' 343,_30'9T0 2761 TT1 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2' LUNLESS
6ml |APRON, TRANS., TOP Y 364 Y 364 D 364 Y 364|6ml OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
VAR, 35-2 VAR.| 35'-2 VAR, 35-2 VAR, 35'-2 INCHES
9 | 35-57T0 6 | 35-5 70 3 | 35-5T0 I | 35-5 T0 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 |APRON, TRANS., TOP ; 499 ; 328 ; 16l ; 53 [ 6m2
! ! VAR. 38-5 VAR. 37-4 VAR. 36'-2 VAR. 35'-5 7. HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-0 BEYOND BACK OF PARAPET
In | e-170 1| 6-2 10 12| 3-8 10 1] 3-9 710 (INTO END OF BARREL). LONGITUDINAL BARS "d", "6F|", AND "6F3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 322 |3'®|var| 32-4 |3'8|var. 325 |3%|var.| 29-r1 | 278]6m3 SECTION OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET.
14 | 28°-2 TO 12 | 28°-2 TO 10 | 28°-2 TO 8 | 28°-2 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 |APRON, TRANS., BOTT. vard 3o 1666|uarl T3 1580 AR, 33t 1460\ am| “31oy) o |381 | 6m4 REQUIREMENTS.
6p| |CURTAIN, HORIZONTAL 4 | 32-10 [197| 4 | 32-10 [197| 4 | 32-10 [i97]| 4 | 32-10_ |197]|epl
6p2 |CURTAIN, HORIZONTAL LONG 4 14-2 | 85| 4 12-8 | 16| 4 -2 |er| a 9'-8 58 |6pl /‘ ) o
6p3 |CURTAIN, HORIZONTAL SHORT 4 -3 e8| 4 10-2 |6l | 4 9-1 55 | 4 711 48 | 6p2 ‘ IOWADOT Highway Division
6sl |WING SLOPE, BOTH F.LONG 2 6-11 21 | 2 6-11 21 | 2 6-11 21 | 2 61 21 |6sl &
652 |WING SLOPE, BOTH F. SHORT 2 66 20| 2 66 20| 2 66 |20]|2 6'-6 |20 |6s2 =
653 |WING SLOPE, BOTH F. LONG 2| 2510 |72| 2| 20-3 |6l | 2| 169 [50| 2| 132 |40 |6s3 " 2 STANDARD DESICN
654 [WING SLOPE, BOTH F. SHORT 2 | 26 |e65| 2| 184 |55]2 ] I52 |46| 2| 12-0 |36 |6s4 = " TRIPLE REINFORCED CONCRETE
6s5 |WING SLOPE, F.F. LONG [ 28'-| a2 | 246 | 37| | 20-11 |31 | | 17-4 | 26 | 6s5 © 8
656 |WING SLOPE, F.F. SHORT [ 254 | 38| | 22-2 | 33| 1 19-0 |29 1 I5-10 | 24 | 6s6 g § g BOX CULVERTS
6s7 [INTERIOR WALLS, BOTH F.H. 4 18-11 1na| 4 16'-8 100] 4 14'-4 86| 4 12'-1 73 | 657 2 VS APRIL, 2012
511 |CURTAIN, VERTICAL 36 | 6-8_|250] 34 6'-5 |228]| 32 6'-5 | 214] 30 6-5 |20l |5t @ o
o IATED REINF. STEEL 6649 LB 5671 LB 2651 LB 3886 LB - g FLARED WING
PARAPET 4] 3.2 3.2 3.2 3.2 @ g -Q-
OﬁE”A,_',“ETA'[TW'ViSLL CONCRETE [WINGWALLS|10.3|  48.9 CY 7.9 41.3 ¢y 5.8 34.8 CY 3.9 28.7 CY < a HEADWALLS TRH 15-9-12
FOOTING x|35.4 30.2 25.8 21.6 I5° SKEW
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NOTES:
Y I. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS
A AND DESIGN STRESSES.
2. SEE SHEET TRH 30-2-12 FOR DIMENSION TABLE.
3. SEE SHEET TRH 30-7-12 FOR HEADWALL NOTES.
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STANDARD DESIGN
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30° SKEW
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I
2.
3.

DIMENSION TABLE
S X H[12°X 12112/ X /12X 107] 12/ X 97 | 12X 8 [ 12/ X 7|12/ X 6 | 12X 5" [ 12/ X 4" [10" X 12//10" X 11"[10" X 10°] 10" X 9" |10’ X 8 |10"X 7/|10"X 6|10’ X 5 |10’X 4'|S X H
37-0 | 34-0 | 3I”-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
B 12'-4 11-4 10"-4 9'-4 8'-4 7-4 6'-4 5/-4 4'-4 12°-4 11-4 10"-4 9'-4 8'-4 -4 6'-4 5/-4 4'-4
C 24'-8 | 22'-8 | 20'-8 18’-8 16'-8 14'-8 12'-8 10’-8 8'-8 24'-8 | 22'-8 | 20'-8 18’-8 16'-8 14'-8 12'-8 10"-8 8'-8 c
Cl | 28-53 | 26/-24 |23'-103 | 21'-6% | 19'-3 | 16'-I1}y | 14'-75 | 12'-33 | 10’-0% | 28-53 | 26/-24 | 23/-103 | 21"-63 | 193 | 16/-I14 | 14-75 | 12"-33 | 10’-0§ | CI
C2 |27-10% | 25'-73 | 23'-43 | 21'-0% | 18'-94 | 16'-6 | 14-23 | 1I"-10§ | 9'-6F |27-10% | 25'-73 | 23'-43 | 21’-0§ | 18°-95 | 16’-6 | 14"-23 | 1I’"-10§ | 9-6} c2
C3 | 0-34 | 0-3% | 0-2§ | 0'-2] | 0-2% | 02§ | 0-23 | 0-23 | 0-2§ | 035 | 0-3% | 0-2§ | 0-2% | o-2% | 0-2§ | 0-2§8 | 0-23 | 0'-23% c3
DL | 12'-53% | I1"-53 | 10"-55 | 9'-53 | 8'-54 | 7'-54 | 6-4% | 5-43 | 4'-43 | 12’-53 | 1I'-58 | 10'-55 | 9'-53 | 8-54 | 7-54 | 6'-4f | 5-43 | 4'-43 DL
DS 9'-4 8'-6f | 7-9% | 7-03 | €'-33 | 5-63 | 4-95 | 4-03 | 3'-33 9'-4 8-6% | 7'-9% | 7-03 | 6'-3% | 5-6% | 4-9; | 4'-03 | 3'-3} DS
DI | 35'-9} | 32'-10% | 29'-113 | 27'-0§ | 24'-2% | 21'-3% | 18-4% | 15'-53 | 12'-6% | 35'-94 | 32'-104 | 29'-113 | 27-0% | 24-2% | 21’-3} | 18'-4} | 15'-53 | 12’-6% | DI
D2 10'-7 | 9'-83 | 8-103 | 8'-0} 713 6-34 | 5-54 | 4-6% | 3'-83 10'-7 | 9'-83 | 8'-103 | 8-04 -3 6-34 | 5-54 | 4-6§ | 3'-8% D2
E | 59'-93 |57'-10% | 55'-113 | 54’-2¢ | 52'-4§ | 50'-5% | 48’-83 | 46'-114 | 45-2 | 53'-93 | 51'-103 | 49'-113 | 48'-24 | 46'-4] | 44'-53 | 42'-83 | 40'-11} | 39'-2 E
El | 69'-0f | 66'-10 | 64'-7} | 62'-63 | 60’-6} | 58'-33 | 56'-2] | 54’-23% | 52'-1§ | 62'-13 |59-10§ | 57'-8} | 55-74 | 53'-7 | 51"-4} | 49'-33 | 47'-3} | 45'-23 | EI
FL | 12-93 | 11’-9% | 10-94 | 9-93 | 8-94 | 1-94 | 6-8] | 5-83 | 4-83 | 12'-93 | 11'-93 | 10'-9% | 9-93 | 8-9) | 7-94 | 6-8f | 5-83 | 4-8% FL
FS 9'-8 | 8-10% | 8'-I] 7-43 | €-73 | 5-103 | 5'-13} 4-43% | 3-73 9'-8 | 8-10§ | 8-1% 7-43 | 6-73 | 5-105 | 5-13 4-43 | 3-73 FS
Fl 21-11 | 20°-2& | 18°-5% | 167-84 | 14'-114 | 13'-24 | 11"-58 | 9-83 | T'-l13 | 2111 | 20°-2% | 18-5} | 16'-84 | 14'-114 | 13"-24 | 11’-53 | 9-83 | 7-113 | FI
F2 | 4-03 3/-9 3'-53 3-13 | 2-104 | 2-63 | 2-3% | 1"-113 |’-8 4'-0} 3'-9 3-53 3-13 | 2-104 | 2-63 | 2-3% | I'-113 |’-8 F2
G 37-4 | 37-2 | 37'-0 | 37'-0 | 37'-0 | 36'-10 | 36’-10 | 36’-10 | 36’-10 | 31'-4 | 31'-2 | 31”-0 | 31”-0 | 31’-0 | 30’-10 | 30°-10 | 30’-10 | 30'-10 | G
Gl 43'-14 | 42'-11 | 42'-83 | 42'-8% | 42'-83 | 42'-63 | 42'-63 | 42'-63 | 42'-63 | 36'-24 | 35-11] | 35'-93 | 35-94 | 35-9% | 35-Th | 35'-Th | 35-74 | 35-74 | Gl
G2 | 44'-4% | 44'-13 | 43-113 | 43'-113 | 43'-11} | 43'-8% | 43'-8] | 43'-83 | 43'-84 | 37-5 | 37'-23 | 37'-04 | 31'-04 | 3704 | 36'-93 | 36'-93 | 36/-94 | 36'-93 | G2
G3 | 25'-13 | 23-1% | 21'-1y | 19-13 | 17-1h | 15 -1 13-1 11'-03 | 9-03% | 25'-13 | 23-1§ | 21"-13 | 19-13 | 17-14 | 15-1} 13- 1'-03 | 9-03 G3
G4 | 257§ | 23-44 | 21”-03 | 19'-0% | 17'-03 | 14’-8] | 12'-8% | 10'-83 | 8-83 | 25'-7% | 23'-44 | 21’-03 | 19'-0% | 17°-03 | 14'-8] | 12'-83 | 10"-83 | 8'-83 G4
G5 | 12-113 | 1I=11}y [ 10-103 | 9'-104 | 8-93 | 7-94 | 6-83 | 5-84 | 4'-73 |12-113 | lI'=11}y | 10"-103 | 9'-104 | 8-93 | 7-94 | 6-83 | 5-8L | 4'-73 G5
G6 | 14'-34 | 13-0% | 1I"-103 | 10"-10§ | 9-9% | 8&-7} -1 6-65 | 5'-64 | 14'-34 | 13'-0f | 1I'-103 | 10-10§ | 9'-93 | 8'-73 -1 6-65 | 5-64% G6
G7 | 0-24 | 0-55 | 0'-8§ | 0'-8] | 0'-8] 1’-0% 1’-0 1’-0 o-11g | 0-24 | 0-5% | 0-8% | 0-8f | 0'-8] 1'-0% 1’-0 1’-0 o-11g | 61
G8 | 0-43 | 0-64 | 0-73 | 0'-T3 | 0'-73 0'-9 0'-9 0'-9 0'-9 0'-43 | 0-6} | 0'-7% | 0-7% | 0'-73 0'-9 0'-9 0'-9 0'-9 G8
K 38-0 | 37-10 | 37'-8 | 31'-8 | 37-8 | 37-6 | 37-6 | 37'-6 | 37'-6 | 32-0 | 3I”-10 | 31'-8 | 31'-8 | 31'”-8 | 31’6 | 3I'-6 | 31'-6 | 3I'-6 K
KI | 43-10% | 43'-84 | 43'-5§ | 43'-5] | 43'-5% | 43'-33 | 43'-33 | 43'-3§ | 43'-33 | 36'-113 | 36"-9} | 36'-63 | 36’-63 | 36’-63 | 36'-45 | 36'-4} | 36'-4% | 36’-4} | Kl
PL | 51"-5§% | 47'-3% | 43'-1% | 38-113 | 34’-9} | 30'-T4 | 26'-5} | 22'-34 | 18'-I 51'-53 | 47'-3% | 43'-15 | 38-113 | 34-9} | 30-74 | 26-5} | 22'-34 | 18'-| PL
PS | 38-53 | 35'-43 | 32'-2% | 29'-15 | 26/-0 |22'-10%3 | 19-9¢ | 16’-73 | 13'-6} | 38'-53 | 35'-43 | 32'-2] | 29'-15 | 26'-0 [22-10§ | 19'-9% | 16’-73 | 13'-64 | PS
RL | 52'-11} | 48'-T3 | 44'-44 | 40’-03 | 35-9% | 31'-5% | 27'-2} | 22'-10% | I18'-T} |52'-114 | 48'-73 | 44’-4} | 40’-0§ | 35-9¢ | 31'-5§ | 27'-24 | 22'-103 | 18'-T§ | RL
RS | 40°-5 | 37'-1§ |33-104 | 30’-7 | 27'-3% | 24’-03 | 20'-9 | 17"-53 | 14’-23 | 40’-5 | 37'-1§ | 33'-104 | 30-7 | 27'-3§ | 24’-0% | 20'-9 | 17'-53 | 14'-2§ | RS
RI 30-0 | 27-6} | 25'-0% | 22'-65 | 20'-03 | 17'-63 | 15-03 | 12-6% | 10"-03 | 30’-0 | 27’-6} | 25'-03 | 22'-6} | 20’-03 | 17'-63 | 15-03 | 12'-6% | 10"-03 | RI
SI [ 13-104 | 13-104 | 137-104 | 13°-104 | 13/=104 | 13’104 | 13'-104 | 13'-104 | 13'-104 | 11"-63 | 11"-65 | 11’-63 | 11'-63 | II"-6§3 | 1I"-6§ | 11"-65 | 11’-63 | 1I'-63 | SI
T |’-2 1’-2 1'-2 |’-2 |’-2 |'-2 |’-2 |’-2 |'-2 1= 1= 1= 1'=1 1= 1= 1= 17=1 1= T
1] 1-0 0'-11 0'-10 | 0’-10 | 0’-l0 0'-9 0’-9 0'-9 0'-9 1'-0 0'-11 0’-10 | 0’-10 | 0-10 0'-9 0'-9 0'-9 0'-9 u
1-0 0'-11 0'-10 | 0’-10 | 0’-10 0'-9 0’-9 0'-9 0'-9 1'-0 0'-11 0-10 | 0-10 | 0'-10 0'-9 0'-9 0’-9 0'-9 v
Vi =13 =03 | O'-114 | O'=11% | 0=114 | 0’-103 | 0’103 | 0’-103 | 0'-103 | 1"-1} 1'-03 | O'=114 | O'=I1y | O'-11% | 0'-103 | 0'-10% | 0’-103 | 0'-103 | VI
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
NOTES:

SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS,
AND DESIGN STRESSES.
SEE SHEETS TRH 30-1-12 AND TRH 30-3-12 THRU TRH 30-6-12 FOR

LOCATION OF CERTAIN DIMENSIONS TABULATED.
SEE SHEET TRH 30-7-12 FOR HEADWALL NOTES.
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' © S R HEADWALLS IN THIS STANDARD.
(%' ,,,,, S = 6f5 2. TOP TRANSVERSE FLOOR BARS ARE REFERENCED APPROXIMATELY 4"
bt e FROM THE BACK OF THE PARAPET FOR ALL HEADWALLS.
Q 3. FOR DIMENSION TABLE SEE SHEET TRH 30-2-12.
. 4, FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON
= SHEET TRH 30-5-12.
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END OF WING

290,

19'_0*

INTERIOR WALL FACES

4dl e I'-6

¢ CULVERTMX

X - SEE NOTE 3
A - SEE NOTE 4

END OF WING

END OF APRON

PLAN VIEW - BOTTOM OF APRON REINFORCING BARS

NOTES:

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

. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF WING FOR ALL
HEADWALLS.

. THERE ARE NO 6¢l3 BARS IN THE 4’ & 5’ HEIGHT HEADWALLS.

4c3 & 4c4 BARS USED ONLY IN THE 9/, 107, 11" & 12" HEIGHT HEADWALLS.

. FOR DIMENSION TABLE SEE SHEET TRH 30-2-l2.

. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON
SHEET TRH 30-5-12.
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ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 30-7-12 - THIS SHEET ISSUED 04-12.

O
BILL OF REINFORCING FOR ONE HEADWALL 30~ SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
12" x 12’ 12" x |1’ 12" x 10’ 12" x 9’ 12" x 8’ 12" x T 12" x ©' 0T
BAR LOCATION SHAPE - 10,7 LENGTH [WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.[No.[ LencTH [wr.| AR 2710, "EN?TH | . . vea
5fa |[FENCE ANCHOR (GALV.) 2| 2-10 | 6] 2] 2-10 | 6]2] 2-10 |6 ]2] 2-10 | 6|2 2-10 | 6|2 2-10 |6 |2 2-10 |6 |5fa [ -3-0 | £e £le
451 |WINGWALL, B.F.H. LONG | 542 |38 I 50-0 | 35| | | 45-10 | 32| | 41-8 | 29 [ | 37-6 | 25| | 33-4 |22 | 29-2 | 19 | 4bl I e 2= AN .
452 [NINGWALL, B.F.H. SHORT [ a-2 |29 | 38-1 |25 | 35-0 | 23| | 30-10 | 2l | | 28-9 | 19| 1 251 |71 22'-6 | I5 | 4b2 © 5 D=33 .. ' D=4} .~ | ) 0=3] )
10| 14-8 10 9 | 14-8 TO 8 | 14-8 TO 7 | 14-8 1O 6 | 14-8 TO 5 | 14-8 TO 4 [ 14-8 TO <
4b3 |WINGWALL, B.F.H. LONG VAR, 523 |2%8|var.) 481 | '%%|var| az-11 | '8|var.| 399 |'?T|var| 3s-7 |'O'|var. 3i-5 | "7 |var| 27-3 | 6 [403 4b1.2.3.4. 5b5.6.7.8 40 40 5fq
0] 111 T0 9 | 11-11 TO 8 | 1I-11 TO 7 | 1-10 To 6 | 1'-10 TO 5 | 11'-10 TO 4 [ 1110 To 125354, 40,1, L—»
4b4 [WINGWALL, B.F.H. SHORT VAR, 399 | 'T3|var, 368 |'|var.| 337 |'?2|vaR, 305 | 99 |var| 214 | B |var| 243 | 8O |var| 21 | |4 & 6F4,5 6cl3
555 [WINGWALL, F.F.H. LONG | 54'-3 | 59| | 50'-1 | 55| | 45-11 |50 | | 41-9 | 46 | | 37-7 | 39| | 33-5 | 35| | 29-2 | 30 | 5b5 5cll,12,14
5b6 [WINGWALL, F.F.H. SHORT [ 4-3 | 45| | 38-2 |40 | 35-0 | 37| | 30-11 | 33| | 28-9 |30 | 25-8 |21 | 22'-6 | 23 | 5b6
5b7 [WINGWALL. F.F.H. LONG 10T TO [geel 10| 10-7 TO |5 | 9 [ 107 TO || 8 [ 10=T TO [, of 7 [ 10=7 To || o] 6 | 10T TO | 5/ | 5 | 10-7 T0 | g0 |57 2'-73,  LENGTH I'-0, LENGTH
p Feba VAR. 52/-4 VAR. 48-2 VAR, 431 VAR, 399 VAR.| 35-7 VAR, 31'-5 VAR. 27'-3 3.0
Il | &-10 To 10| &-10 TO 9 | 8-10 TO 8 | 8-10 TO 7| &-9 10 6 | 8-9 10 5 | 8-9 T0
Sb8 |WINGWALL, F.F.H. SHORT VAR, 39-10 |27|var.| 36-9  |23Blvar. 33-7 |'9%|var.| 30-6  |'®4|var| 21-a | '32|var.| 24-3 |'O3|var| 2o | 7B |5P8
42 |2 EA. 57 38 | 2 EA.5-7 34 |2 EA.5-T 30 |2 EA.5-T 26 |2 EA.5-8 22 | 2 EA.5-8 18 |2 EA.5'-9 o
5b9 |INTERIOR WALLS, BOTH F.H. VAR. T0 30-11 | 99 |var.| To 28-8 |®T2|vaR.| TO 26-4 |28 |vaR.| TO 24-0 |4®3|var.| To 21-9 |32 |var.| To 19-5 | 288 |vaR. TO 171 | 21459 :
51 | 2-10 TO 47 | 2'-10 ToO 43 | 2'-10 TO 39 | 2-10 TO 35 | 2'-10 TO 31 | 2-10 TO 26 | 2'-10 TO
4cl |WINGWALL, F.F.V. LONG VAR 1a-10 |30 fvar. i3m0 | 292 |var. iz [228fvar| - |92 |var) im0 | '82|var. 100 | B3 fvar.) T emio 0 |10 [ 4!
38 | 2'-10 TO 35 | 2'-10 TO 32 | 2'-10 TO 29 | 2'-10 TO 26 | 2'-10 TO 23 | 2’-10 TO 20 | 2'-10 TO
402 \WINGWALL, F.F.V. SHORT VAR 1a-9 |23 |var.| T 1z-9 | %|var) Ti2mi0 ['8T|var) im0 [ M2 |var) Tio=io | M9 fvar. T o-ir | 8 AR, s-n | T8 [ 402 5-25  LENGTH i
23| 8-5 70 19| 8-5 T0 15| 8-5T0 | 8&-5 70 I - 54
4¢3 [WINGWALL, F.F.V. LONG vl raegs 170 mr) Cia-a” |34 arl imion 1190 lvar) oo | T 4¢3
18| 9-5 10 15| 9-5 T0 12 | 95 T0 9 [ 9-5 To I T T T Y e e
4c4 [WINGWALL, F.F.V. SHORT varl ra 1148 lunrl sen [T s et 190 skl i | 84 4c4 s s
4c5 [WINGWALL, F.F.V. LONG 2 3-9 |18 2 2-9 | 11| 2 - | 16| | 0-9 | 7|1 9-9 7| 8'-9 6 | 2 7-9 10 | 4cs = )
4¢5 [WINGWALL, F.F.V. SHORT 2 39 |18| 2 2-9 |11| 2 - | 16| 2 0-9 | 14| 2 9-9 3] 8'-9 6 | 1 7-9 5 |4c5
4c6 [INTERIOR WALLS, BOTH F.V. 4 = s | 4 -9 5 | 4 1'-9 s |4 = s | 4 =) 5 | 4 = 5 | 4 -8 4 |4ce
1082 EA. 111 100 |2 EA. I'-11 90 |2 EA. I'-11 82 |2 EA. I'-11 72 |2 EAL -1 64 |2 EA. I'-11 54 |2 EA. I'-11
4cT |INTERIOR WALLS, BOTH F.V. VAR.| T0 12/-4 |24 |var.| T0 11-6 | 48 |var.| TO 107-5 [37' [var.| TO 9-6 |3'3|var.| TO &-5 |28 |var.| TO 7-6 20! |vaR. TO &-6 |'92|4c7 4-9),  LENGTH _ 2-10%, | LENGTH
4c8 [INTERIOR WALLS, BOTH F.V. 4 2-71 |34]| 4 -7 |31 | 4 10-7 | 28| 4 97 |26]| 4 871 |23| 4 71 |20 4 61 18 | 4c8 " 50 I Y
| 210 1o | 2-10 To | 2-10 ToO n | 2-10 T0 | 2-10 T0 | 2-10 T0 I | 2:-10 10 .
509 WINGWALL, B.F.V. LONG VAR, 5-3 | *®|var| 53 | € |var| s5-3 | |var|  5-3 | ®|var| s5-3 | *®|var| 53 | % |var| 5-3 | 46 [5<? L \D=4}
5 | 2-10 TO 5 | 2-10 ToO 5 | 2-10 TO 5 | 2-10 T0 5 | 2'-10 TO 5 | 2'-10 TO 5 | 2'-10 TO ~e oo
5CIO|WINGWALL, B.F.V. SHORT VAR.] 4'-2 18 [var.| = a2 18 fvar.| a2 18 lvar.| a2 18 lvaR.| 42 18 lvar.| a2 18 lvar.| a2 18 |5cl0 ® T
40| 9'-6 TO 36| 9-6 TO 32| 9'-6 TO 28 | 9-6 T0 24| 96 TO 20 | 9-6 TO 15 | 9-6 TO = -
5cII | WINGWALL, B.F.V. LONG var. 1g-10 |23 fvar) 7m0 |93 fvar) Tre-n |44 fvar] i 37 fvar) Tis-o [307fvar) Tia-o |2 fvar) 1210 | 17B[PCM! NOTE: 6s6 6s7
33| 8-6 TO 30 | 8-6 TO 27| 8-6 TO 24 | 8-6 TO 21 8'-6 TO 18 | 8-6 TO 15| 8-6 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5cI2|WINGWALL, B.F.V. SHORT VAR, 18-9 | ®3var.| 179 | |var) ie-i0 [T |var) 1510 [3%%|var.| a0 |28 fvar. i3 [219fvar, iz-n | 188[BC12 T CLUDES 100 OF WMOWALL GUANTITIES
6CI3|WINGWALL, B.F.V. LONG 351 1o-6 [5200 29 [ o6 [457]25 | o6 [394] 2| -6 331 | 17| 06 [268] 15| 106 |205| 8 -6 126 l6ci3| Y lES (BRON. AND FLOOR ARE EQUAL. THICKNESS, ADJUST CONCRETE QUANTITIES
6C13|WINGWALL, B.F.V. SHORT 25| 10-6 |394] 22 | 10-6 |347] 19| 10-6 |300| 16 | 106 |252| 13 | 106 |205| 10 | 106 |58 7 10-6 | 110 |6cI3 FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
5c14|WINGWALL, B.F.V. LONG 2 -3 37| 2 6-9 |35] 2 5-9 | 33] I 14-g | 15[ | 3-3 | 14| | 2-9 | 13| 2 -9 | 25 |5ci4
5c14|WINGWALL, B.F.V. SHORT 2 7-9 | 37| 2 6-9 | 35| 2 5-9 | 33| 2 14-9 | 31 | 2 13-9 |29 | | 2-9 | 13| | -9 | 12 |5¢c14 NOTE:
4d1 |[APRON, LONGIT., BOTT. 25| 316 |526]| 25| 29-2 |487| 25| 26-10 |448| 25 | 24-7 |41l |25 | 22-3 |372| 25| 19-11 |333| 25| 17-8 |295]4dl WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
4d2 [APRON, LONGIT., BOTT. LONG 3| 48-4 |01 | 3| 44-2 [93| 3| 40-1 |85 | 3 | 35-11 [ 72| 3] 31-9 |64 3| 27-8 |55| 3| 23-7 |47 |4d2 LENGTHS SHOWN FOR BARS OVER 407-0 LONG DO NOT INCLUDE LAP.
4d3 [APRON, LONGIT., BOTT. SHORT 3| 36-10 | 74| 3| 33-9 |68| 3| 30-8 |6l | 3| 2tv-1 |55] 3| 24-6 |49| 3| 215 | 43| 3 18-4 | 37 | 4d3 . . WINGWA
6F1 |APRON, LONGIT., TOP 37| 31-6 |I751] 37 | 29-2 |i621] 37 | 26-10 |1491| 37 | 24-7 |i366| 37 | 22'-3 1237| 37 | (9-11 |1i07| 37 | 17-8 | 982| 67! ..ng,gfDEEQ?E?LSHBR&,N&(&LLLL
| 5-4 70 10| 5-4 T0 9 | 5-4 T0 8 | 5-4 T0 7| 5-3 70 6 | 5-3 70 5 | 5-3 70
62 |APRON, LONGIT., TOP LONG VAR 286 |27%var.| 26-2 | Z3T|var.| 23-i0 |97 |var| 27 | '82|var| 193 | '@ |var. Tie-n |'O0fvar, Tia-7 | TA[6F2 HEADWALL NOTES:
63 |APRON, LONGIT., TOP SHORT B | 720 TO Joiqf 7| 728 10 Jygo| [ | 575 TO |55 & | 872 10 | pgf 5 | 6711 TO fgq ] 4 | 778 TO | 751 4 | 55 T0 | gy | 653 :
, ’ VAR. 28'-8 VAR.| 26-5 VAR.| 24%-1 VAR.| 21'-9 VAR 19'-6 VAR, 172 VAR.| 14’-10 I. SEE DRAWING TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
64 |[APRON, LONGIT., TOP LONG [ 54-3 | 85| | 50-1 | 79| 1 | 45-11 |72 1 -9 | 66| I 377 |56 1 335 |50 1 29-2 | 44 | 64| 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
6F5 |APRON, LONGIT., TOP SHORT | 4-3 | 65| | 38-2 | 57| | 35-0 | 53| | 30-11 | 48 | | 28-9 | 43| | 25-8 | 39| | 22'-6 | 34 |6F5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
4il |PARAPET, VERTICAL 77 6'-4 326| 75 6'-4 37| 75 6'-4 37| 75 6'-4 317 75 6'-4 37| 75 6'-4 37| 75 6'-4 317 | ai 4, ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
7]i |PARAPET, HORIZONTAL 4 | 45-9 [392] 4 | 455 |390] 4 | 45-0 |386| 4 | 45-0 |386| 4 | 45-0 |386] 4 | 44-7 |383| 4 | 44-7 |383| 7Ji NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
e 278 10 s Taz-a 70 s 720 10 5470 10 5920 10 o a8 o 7870 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
6ml |APRON, TRANS., TOP varl ase . M3 uar) asa . (105 ar) “aaoios 1097Nvaml Cazet . '026|yan) “aars - 1886 |var. asi-a | 672|yaR. - 4p-g |467[6mi mg&gglx NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
9 | 45°-9 TO 6 | 45'-5 T0 3 | 45-1T0 I | 44'-9 TO 3 | 34-8 T0 6 | 30-6 TO 9 | 26°-6 TO 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET
6m2 |APRON, TRANS., TOP ; 669 ; 438 ) 215 ; 7l ; 162 ¢ 304 ) 428 6m2| ©- .
’ ’ VAR. 48'-9 VAR.| 47'-4 VAR. 45'-10 VAR. 44'-9 VAR.| 37'-3 VAR. 370 VAR.| 36-10 7. HORIZONTAL TAILS OF BARS "b” & "s” ESTIMATED TO EXTEND 2-O BEYOND BACK OF PARAPET
29 | 8-8 T0 29 | 7-10 TO 29 | 7-0 TO 29 | 6-4 T0 25| 6-9 T0 22 | 5-11 70 19| 5-3 T0 (INTO END OF BARREL). LONGITUDINAL BARS "d", "6FI", AND "6F3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR 39-9  |'0%fvar.| 38-11 |'O18|var.| 3e-1 | 982|var.| 37-5 | 93|var| 33-5 | TP4|vaR.| 29-4 |%82|vaR.| To5r-4 | 436[6m3 SECTION OF BARREL A MINIMUM OF 2/-0 BEYOND BACK OF PARAPET.
24 | 38'-10 TO 22 | 38-8 TO 20 | 38-6 TO 18 | 38°-6 TO 16 | 38°-6 TO 14 | 38°-3 TO 12 | 38°-3 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 |APRON, TRANS., BOTT. VAR.|  54-6 |'™T|var.| “53-0 |"8%var.| 515 |MO8fvar.| “so-1 |'2%8lvar.| " as-8 |'0%'|var.| " 47-2 | 93°|vaR.| “as-g | T8T[Em4 REQUIREMENTS.
6p| [CURTAIN, HORIZONTAL 4 | a4-1_ |218] 4 | 43-10 |2t7| 4 | 43-8 |216| 4 | 43-8 |216| 4 | 43-8 |216| 4 | 43-5 |2v4| 4 | 435 |214|epl
6p2 |CURTAIN, HORIZONTAL LONG 4 | 28-0 |168| 4 | 26'-0 |I56| 4 | 24-0 |144]| 4 | 22:-0 |132] 4 | 20-0 |i20] 4 18-0 |108| 4 16-0 | 96 | 6p! /‘ ) o
6p3 |CURTAIN, HORIZONTAL SHORT 4 15-1 |96]| 4] 14-n1 |so| 4] 13-10 [83] 4| 12-10 |717] 4 -9 |71 | 4 10-9 | 65| 4 9-8 |58 |6p2 ‘ IOWADOT Highway Division
6sl |WING SLOPE, BOTH F. LONG 2 8-0 |24] 2 8-0 |24] 2 8-0 |24 2 8-0 |24 2 8-0 |24 2 8-0 |24 2 8-0 | 24 |es! &
652 |NING SLOPE, BOTH F. SHORT 2| e-11 |22 &1 Jai|2] e-11 Jai|2] &1 Jai|2] 6-1 2t |2] 6-1 |21 | 2] 6-1 |2 |es2 = oA DEeTon
653 [WING SLOPE, BOTH F. LONG 2 | 49-4 |i55| 2 | 45-0 |142| 2 | 40-9 |129] 2 | 365 |109| 2 | 32-2 | 97| 2 | 21-10 | 84| 2 | 23-7 |71 |es3 " 2
654 |[WING SLOPE, BOTH F. SHORT 2| 386 |16] 2] 35-2 |106] 2| 3r-11 |9 | 2| 288 |86| 2| 254 |716]| 2| 22-1 |66| 2| 18-10 |57 |6s4 5 " TRIPLE REINFORCED CONCRETE
655 [WING SLOPE, F.F. LONG | 54-7 | 85| I 50-3 | 79| | 46-0 | 12| | 4-8 | 66 [ | 375 |56 | 33-1 | 50| | | 28-10 | 43 |6s5 8
656 |[WING SLOPE, F.F. SHORT [ 27 61| 1 39-4 |59 1 36-1 | 54| | 32-9 |49 | 29-6 | 44 | | 263 | 39| 1 | 22'-1l |34 |6s6 8 ] % BOX CULVERTS
657 [INTERIOR WALLS, BOTH F.H. 4 32-10 |197] 4 30'-5 183] 4 2711 68| 4 25'-5 153| 4 22'-11 138] 4 20°-5 123 4 1711 108 | 657 2 VS APRIL, 2012
5+1 |CURTAIN, VERT ICAL 60| 7'-11 |495| 58 | 71'-8 |464| 55 | 715 |425|53 | 7-2 1396| 50| 6-11 [361]48| 6-8 [334] 45| 6-5 |301 )5t ot a
e IATED REINF. STEEL 15,673 LB 12,087 LB 12,552 LB 11,097 LB 9620 LB 8326 LB 7111 LB - g FLARED WING
PARAPET 4| 4.4 23 7.2 72 72 7. 7. 8 2 -7-
oﬁEUAI-TETAIngvi?_L CONCRETE [WINGWALLS[40.1] 133.9 ¢y [31.5] 1159 cY  [24.1 99.4 cY  [20.0] 87.4 CY 6.3  76. CY 1.6] 63.5 CY 8.9 53.9 CY < & HEADWALLS TRH 30-7-12
FOOTING X|89.4 80. | 700 63.2 55.6 47.8 40.9 30° SKEW
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BILL OF REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN x CULVERT HEIGHT

BENT BAR DETAILS

12’ x 5 2 x 4 0 x 12/ 0 x I’ 0’ x 10" 0 x 9 0’ x 8 .
BAR LOCATION SHAPE  1NO.] LENGTH [WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH [WT.|NO.] LENGTH |WT.|NO.| LENGTH |WT.|nNo.] LencTH [wr.| AR 27108 "EN?TH | . . ea
5fa |[FENCE ANCHOR (GALV.) 2| 2-10 6|2 2-10 | 6|2 2-10 | 6|2] 2-10 |6|2] 2-10 | 6|2 2-10 |6]|2 2-10__| 6 |5fa [ -3-0 Zlo Zlo
(GRS o
4bl |WINGWALL, B.F.H. LONG | 25-0 | 17| 1 | 20-10 |14 |1 s54-2 | 38| | 50-0 | 35| 1 | 4510 |32 1 q-8 | 29| 1 37-6 | 25 | bl Wk T 2= 2lx .
4b2 |WINGWALL, B.F.H. SHORT [ 195 | 3] 1 63 |1 |1 -2 291 38-1 |25 | 35-0 | 23| 1 | 3r-10 |2l | | 28'-9 | 19 [ 4b2 © 5 D=3 .« | D=4} .~ | o 0=33 )
3| 14-8 TO 2 | 148 10 10| 14-8 To 9 | 14-8 TO 8 | 14-8 TO 7 | 14-8 To 6 | 14-8 TO <
4b3 |WINGWALL, B.F.H. LONG VAR, 23-1 | 38 |var.| 1s-i0 | 22 |var| s2-3  |228lyar.  as-i | '9%|var. 43-i1 |'PBvar.| 39-9 | '2T|var.| 3s-7 |01 ]4P3 4b1.2.3.4. 5b5.6.7.8 40 40 5fq
3 | 11'-9 T0 2 | 19 10 0| 111 To 9 | (=11 TO 8 | 1I-11 TO 7 [1r-1o TO 6 | 1I-10 TO 12334, 6,7, L—»
b4 [WINGWALL, B.F.H. SHORT vAR, 180 |39 |var| 14-i0” | '8 |var| 39-9  |'S|var| 368 | "®|var.| 33-7 |'2?|var.| 305 | %9 |var.| 214 | 78[04 & 6F4,5 6cl3
5b5 [WINGWALL, F.F.H. LONG [ 25-0 | 26| | 20-10 | 22 | | 54-3 | 59| | 50-1 | 55| 1 | 45-11 |50 1 41-9 |46 | | 37-7 | 39 | 5b5 5cll,12,14
5b6 |WINGWALL, F.F.H. SHORT [ 195 |20 1 64 |17 |1 4-3 45| 1 38-2 | 40| | 35-0 |31 |1 | 3 [33] 1 28'-9 | 30 | 5b6 .
4 | 10"-7 TO 3 | 10°-7 TO I | 10-7 TO 10 | 10°-7 TO 9 | 10'-7 TO 8 | 10°-7 TO 7 | 10°-7 TO 2'-Tp LENGTH I'-0, LENGTH
ST [WINGWALL, F.F.H. LONG VAR, 23-1 | O |var| s | *®|var| se-a [3®B|var.) as-2 |3 |var| 43-11 |%8[var 39-9 |2'0var.| 3s-7 | '69]5ET T35
4 | 8-9 70 3 | 8-8 70 11| 8-10 TO 10| 8-10 TO 3 | 8-10 TO 8 | 8-10 TO 7 | 8-9 10
Sb8 |WINGWALL, F.F.H. SHORT vAR, 18-0 | 2®|vAr. 14-11 | 3T |var] 39-10 [27%var.) 36-9 | Z3B|var.| 33-7 | "P9|var| 306 |'®%|var.| 27-a | !132[58
14 |2 EA.5-10 10 |2 EA. 61 42 |2 EA.5-T 38 |2 EA.5'-T 34 |2 EA.5'-T 30 |2 EA.5'-T 26 |2 EA.5-8 )
5b9 |INTERIOR WALLS, BOTH F.H. VAR, T0 14-9 | "5Ofvar.| T0 12-5 | %€ |var.|To 30-11 | 19%|var. To 28'-8 |79 |vaR.| TO 26-4 |°®€|var.| To 24'-0 |*®3|var.| TO 217-9 |372]5P9 )
22 | 2-10 TO 18 | 2-10 TO 50| 2-9 To 47 [ 2’-9 TO 43 | 2'-9 To 39 | 2-9 10 35 | 2-9 TO
Acl [WINGWALL, F.F.V. LONG var.,  7-10 | B fvar.| e |99 |var] 1a-e |2%8fvar) 139 |23 |var. 12-10 [224var.| -0 |P90|var.| Cro-n | 1604
17| 2-10 TO 14 | 2-10 ToO 38 | 2'-9 TO 35 | 2-9 TO 32 | 2-9 TO 29 | 2-9 10 26 | 2'-9 TO
4c2 \WINGWALL, F.F.V. SHORT vaR.| g-0 |82 |var.| 7-0 | *®|var| 1a-8 |22V |var| 3-8 | '92|var.) 12-9 |88 |var.| -9 | 'O)var.| Tio-g | !1T|4e2 5-25  LENGTH i
T A3 saTo 19 | 8-4 T0 15| 8-4 T0 | 8-4 70 T - 54
4¢3 |WINGWALL, F.F.V. LONG vl Ssg 1189 uarl Ciaeas 1133 |vam Cinsas 1101 fwrl Cog | 7O 4¢3
I I T 15| 9-4 To 12| 9-4 To 9 | 9-4 T0 T "
4c4 |WINGWALL, F.F.V. SHORT vagl amios 11451k D3t 1118 s oo |88 fuasd T |64 404 s oz
4C5 [WINGWALL, F.F.V. LONG 2 6-9 9 |2 5-9 8 | 2 3-8 | 18| 2 2-8 | 17| 2 -8 |16 |1 -8 | 7|1 9-8 6 |4cs = )
4C5 [WINGWALL, F.F.V. SHORT [ 6-9 5 [ 2 59 8 | 2 38 | 18] 2 2.8 | 11| 2 '8 |16 2] 108 [14] 2 3-8 13 | 4c5
4c6 |INTERIOR WALLS, BOTH F.V. 4 I'-8 4| 4 -8 4| 4 -8 4| 4 -8 1|4 -8 1| 4 -8 4| 4 -8 4 |4ce
44 [2 EA. I-10 36 [2 EA.1'-10 108 [2 EA. I'-10 100 |2 EA. 1'-10 90 |2 EA. I'-10 82 |2 EA. I'-10 72 [2 EAL1-10
4cT |INTERIOR WALLS, BOTH F.V. vAR.| T0 5-5 |'OT|vaR.| To 4-6 | '® |vAR.| TO 12-3 |®O8|var.| To 11-5 | *43|vaR.| TO 10-4 | 3®®|vaR.| To 9-5 |308|var.| To g'-4 |244|4cT 4-9),  LENGTH _ 2-10%, | LENGTH
4c8 [INTERIOR WALLS, BOTH F.V. 4 57 5| 4 41 2| 4] 12-6 [33] 4 6 |31 | 4 06 |28]| 4 36 |25] 4 86 |23 |4cs 50 DT
1| 2-10 T0 | 2o T0 | 2-9 70 | 2-9 10 N | 2-9 10 | 2-3 T0 | 2-9 T0 .
5c3 (WINGWALL, B.F.V. LONG vaR.| 53 | *®|var.| 5-3 |8 |var| 52 | B lvar] 52 | B lar 52 | P lar| s-2 | B var| 52 | #5509 D=4}
5 | 2-10 T0 5 | 2-10 TO 5 | 2-9 T0 5 | 2-9 T0 5 | 2-9 T0 5 | 2-3 T0 5 | 2-9 10 e o
5CIO|WINGWALL, B.F.V. SHORT var,  a-2 | B lvar| a2 | '8 var| 4 18 lvar,| a1 18 [var. 4= 18 [var. ~ 4-i 18 fvar.| a1 18 [5c10 ® T
1| 9-6 T0 7 | 9-6 TO 20 | 9-5 T0O 36 | 9-5 TO 32 | 95 T0 28 | 9'-5 T0 24 | 9-5 T0 = =
Scll |WINGWALL, B.F.V. LONG var.,  1i-10 |22 var.| Cro-n | O |var] Cis-e |8Blvar. Tim-a |P'Ovar. Tie-io | 38var.| Tis-io |38%|var.| Cia-n | 3035l NOTE: 6s6 6s7
12 8’-6 TO 9 8’-6 TO 33 8'-5 TO 30 8’-5 TO 27 8’-5 TO 24 8’-5 TO 21 8’-5 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5cI2|WINGWALL, B.F.V. SHORT var,  12-0 | 'Blvar.| 110 | %2 |var| ie-e |*68fvar., 17-8 [1OBvar.| 1e-9 |34 |var| is-9 [39%|var.| 149 |24]5¢12 CLUDES ToP OF WMemAL GUATTITIES
BolSINCHALL, BE.Y. LO0e T T S e rok s O eThes 0 el L e e {2E3HEC3] X ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
c WALL, B.F.V. ¢ FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
5c14 [ WINGWALL, B.F.V. LONG 2 0-9 22| 2 9-9 |20 2 78 37| 2 l6-8 35| 2 5-8 | 33| 1 14-8 | 15| 1 3-8 | 14 |5cl4
5c14 | WINGWALL, B.F.V. SHORT | - |11 | 2 9-9 |20 2 78 | 37| 2 6-8 | 35| 2 I5-8 | 33| 2 148 |31 | 2 3-8 | 29 |5cl4 NOTE:
4d1_|APRON, LONGIT., BOTT. 25 | 15-4 |256| 25 | 13-0 |2i7| 21 | 3I-6 |442| 21 | 29-2 |409| 21 | 26-10 |316| 21 | 24-71 |345] 2l 22-3 |312|4dl WEIGHT OF BARS OVER 40'-O LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 [APRON, LONGIT., BOTT. LONG 3 19-6 | 39| 3 5-5 |31 | 3 48-4 |101| 3 a4-2 | 93| 3 40'-1 85 | 3| 35-11 12| 3 31'-9 | 64 | 4d2 LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
4d3 [APRON, LONGIT., BOTT. SHORT 3 53 |31 | 3 2-3 | 25| 3| 36-10 | 74| 3| 33-9 |e8| 3| 30-8 |6l | 3| 2r-1 |55| 3 | 24-6 |49 |4d3 . . WINGWA
6F1 |APRON, LONGIT., TOP 37| 15-4 |8s2| 37 | 13-0 |722|31 | 31-6 |1467| 31 | 29-2 |1358| 31 | 26'-10 |1249] 31 | 24'-7 |1145] 31 22'-3  |1036| 6F1 .fgf,g]DgﬁggggngﬂgR&,NéwiLL""
4 | 5-3 70 3 | 5-3 70 | 5-4 70 0| 5-4 T0 3 | 5-4 T0 8 | 5-4 T0 7 | 5-3 70
6F2 APRON, LONGIT., TOP LONG vaR., 124 | 33 |var.| 100 | Y |var| 286 |2T%|var., 262 | Z37|var. 23-10 |'3T|var| Tai-7 |82 |var.| Tig-3 | 129]6f2 HEADWALL NOTES:
63 |APRON, LONGIT., TOP SHORT 31 62 10 || 2| 70 T0 |og | 8 | 720 TO fopgf 71 7> T0 T1go] T | 555 TO |55 & | 872 10 Jpg| 5 | 6711 TO | g9 g3 )
J , VAR, 12'-6 VAR.| 10"-3 VAR, 28-8 VAR, 26'-5 VAR.  24'-| VAR, 21-9 VAR.| 196 I. SEE DRAWING TRRCB Gl-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 |APRON, LONGIT., TOP LONG [ 25-0 |38 | 1 | 20-10 |31 |1 54-3 |85 | s50-1 |79 |1 | 45— |72 |1 41-9 |66 | 1 37-7 | 56 | 6F4| 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
675 |APRON, LONGIT., TOP SHORT [ 195 | 29| 1 6-4 | 25| 1 -3 | 65| | 38-2 |57 | 35-0 |53 1 | 31-n |48 | | 28'-9 | 43 |6F5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
4il |PARAPET, VERTICAL 75 6'-4 37| 75 6'-4 317] 65 6'-4 2751 63 6'-4 267| 63 6'-4 267| 63 6'-4 267| 63 6'-4 2671 4il 4. ALL SLAB AND FLCIJOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
731 |PARAPET, HORIZONTAL 4 44-7 |383| 4 44-7 |383| 4 | 38-10 |318| 4 | 38-5 |314]| 4 | 38-1 [301]| 4 | 38-1 |31] 4 38-1 |30 | 1ji NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
+ a8 1o 78 To VR VREEATE 2557 70 31387 70 w357 70 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
6ml |APRON, TRANS., TOP vard Yamz 1286 uar| Cares 166 |var. ames - | 788 lvar) “sea o T8 sl Csa-o | T4 iR C3rmioc | T lvar, o | TT4|6mi mg&gmx NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
12| 22'-6 TO IS | 18'-6 TO 13} 39-0 T0O 10 | 38°-8 TO 7| 38-4T0 5 | 38-0 T0 I | 38-4 10 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET
6m2 |APRON, TRANS., TOP ; 534 ° 62! : 839 ; 627 ; 422 - 29 ) 58 [emz2]| ©- .
’ ’ VAR.| 36'-9 VAR.| 36'-8 VAR.| 43'-6 VAR.| 42'-| VAR.| 40"-7 VAR.| 39'-6 VAR.| 38-4 7. HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2-O BEYOND BACK OF PARAPET
6| 4-7 10 13| 3-11 10 25 | 8-4 T0 24 | 8-7 T0 24 | 7-9 T0 24 | 7170 24 | 6-5 T0 (INTO END OF BARREL). LONGITUDINAL BARS "d", "6F|", AND "6F3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP var,  21-4 3V lvar.| Ti7-a [29T|var| 35-0 |BMfvar| 3a-2 |77V |var| 334 | T4Olvar.| 32-8 | '®|var.| 320-0 |©92]6mM3 SECTION OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET.
10 | 38°-3 TO 8 | 38-3 TO 24 | 31°-11 TO 22 | 31”-9 TO 20 | 31'-7 TO 18 | 31'-7 TO 16 | 31”-7 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 |APRON, TRANS., BOTT. var oazg 844l | Poay 1508 Ak Caret o [14T30VAR) Cae-o - 13150 aR. Caae - 1167|vnr. Casoi o [1026fyuk | arg |89 [6m4 REQUIREMENTS.
6p| |CURTAIN, HORIZONTAL 4 | 435 214 4 435 |214| 4 | 312 223 4 | 361l |222| 4 | 36-9 |221| 4 | 36-9 |[221| 4 | 36-9 |221|6pl
6p2 |CURTAIN, HORIZONTAL LONG 4 | 13- | 84| a | - 12| 4| 28-0 |ies| a4 | 26-0 |is6| 4 | 24-0 |1a4| 4 | 22'-0 |132| 4 | 20'-0 |120]6pl Ve ) o
6p3 |CURTAIN, HORIZONTAL SHORT 4 88 52| 4 77 |46l 4 5.1 |ee| 4| 14-1 |eo| 4| i3-10 83| 4| i2-i0 |17| 4 -9 | 11 |ep2 ‘ IOWADOT Highway Division
65| |WING SLOPE, BOTH F. LONG 2 8-0 | 24| 2 8-0 |24 2 g0 |24 2 8-0 |24 2 8-0 |24 2 g0 |24 2 8-0 | 24 |6sl &
652 |WING SLOPE, BOTH F. SHORT 2 | 611 2|2 6=l Jei |2 -1 22| &1 |22 el |2|2] e |21 |2 6-1l |21 |es2 z Yy
653 |[WING SLOPE, BOTH F. LONG 2 19-3 | 58| 2 I5-0 | 45| 2 | 49-4 |155| 2 | 45-0 |142| 2 | 40-9 |129| 2 | 36-5 |i109| 2 32-2 | 97 |6s3 " 2
654 |WING SLOPE, BOTH F. SHORT 2 5-71 | 41| 2 12-3 | 37| 2| 386 |l6] 2| 35-2 |106] 2 | 3I'-1l | 96| 2 | 288 |86| 2 | 25-4 |16 |6s4 = " TRIPLE REINFORCED CONCRETE
655 |WING SLOPE, F.F. LONG | 24-6 | 37| | 20-3 |30 | s4-7 | 85| | 50-3 | 19| | 460 | 12| | 41-8 |66 | | 37-5 | 56 | 655 S 3
656 |WING SLOPE, F.F. SHORT [ 198 |30 1 65 | 25| 1 2.7 |e1 |1 39-4 |59 1 36-1 |54 1 32-9 |49 | | 29-6 | 44 | 6s6 3 ] % BOX CULVERTS
657 [INTERIOR WALLS, BOTH F.H. 4 15'-5 93| 4 1211 8] 4 32'-10 | 197] 4 30°-5 183] 4 2711 168 4 25'-5 153| 4 22'-11 138 | 657 2 VS APRIL, 2012
5t1 |CURTAIN, VERTICAL 43| 65 |e288] 4l 65 |74l 54| 7-i |44l 52| 718 |4a16|49 | 75 [319|4r| 7-2 |35 |44 | e-1l__|317]|5t e -
o TIVATED REINF. STEEL 5856 LB 43910 LB 14,375 LB 12,848 LB 11,396 LB 10,019 LB 8642 LB - g FLARED WING
PARAPET 4] 4.1 21 39 3.8 37 37 3.7 8 2 —_Q_
oﬁlé'Am-:TAngvﬁL CONCRETE  |WINGWALLS| 6.5 45.5 CY 4.4 3r.7 ¢y f400] 1205 ¢y  [31.5] 1036 oY fedu 88.3 cY  |20.0]  77.3 CY 16.3] 67.0 CY < a HEADWALLS TRH 30-8-12
FOOTING X|34.9 29.2 76.5 68.3 60.5 53.6 47.0 30° SKEW
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BILL OF REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
0'x 7' 10’ x 6 10’ x 5 10" x 4 o
BAR LOCATION SHAPE  I'NO.T LENGTH | WT.|NO.| LENGTH |WT.|NO.| LENGTH [WT.|No.| LENeTH [wr.|CAR 2710 "EN?TH | . . i
5Fa [FENCE ANCHOR (GALV.) 2 2-10_| 6|2 2'-10 6 | 2 2-10 | 6|2 2-10 | 6 |5fa [ -3-0 | £l £9
4b1 |WINGWALL, B.F.H. LONG [ 33-4 |22 | | 292 |19 |1 250 | 17| | 20-10 | 14 [4bl kT AN 2% .
4b2 [WINGWALL, B.F.H. SHORT [ 257 | 17| | 226|151 95 [ 13]1 63 | Il |4b2 ® R D=3} .| | D=4} .« | w 0=331)
5 | 14-8 70 4| 14-8 TO 3| 14-8 TO 2 | 14-8 TO 3
4b3 |WINGWALL, B.F.H. LONG vard 3res o TT ARl 213 |58 fuarl ozer |38 |vaAR) 1eeio | 22| 403 db12.54 555613 o o 5
5 | 11-10 To 4 [ 11”10 ToO 3 [ 11-9 T0 2 [ 119 70 12y3,4, »0, 1, L—»
4b4 |WINGWALL, B.F.H. SHORT vard | 2ans 80 AR 21 a4 [ el g0 130 |yaR] lamio | 18 | 404 8 6745 6cl3
5b5 [WINGWALL, F.F.H. LONG [ 335 |35 1 292 |30 1 25-0 |26 | | | 20-10 |22 |sb5 5cll,12,14
5b6 |WINGWALL, F.F.H. SHORT [ 258 | 27| | 226 | 23] 1 195 |20 | 6-4_ | 17 |5b6 .
6 | 10-7 TO 5 | 10-7 TO 4 [ 10-7 TO 3 [ 10-7T0 2Tz LENGTH 1’0, 1 LENGTH _
5b7 |WINGWALL, F.F.H. LONG vard areg o 13 Rl o1z |9 fuar) o3-r . |70 |var) remn o | 46 | 507 v
6 | 8-9 70 5 | 8-9 70 4 | 8-3 70 3 | 8-8 70
5b8 |WINGWALL, F.F.H. SHORT uard za3. 1103|y ekl Copeg 8 [ rl a0 |58 [varl 1aen | 37| 508
22 [ 2 EA.5'-8 18 |2 EA.5-9 14 [2 EA.5'-10 10 [2 EA. 6/~ o
569 |INTERIOR WALLS, BOTH F.H. Vil 70 ios 1288 var| To 11t 1214 varl 10 aeg | 150 fyar. To io-s | 96 [ 509 q
31| 2-9 70 26 | 2'-9 T0 22 | 2-9 70 18| 2-9 T0
4cl |WINGWALL, F.F.V. LONG VR, oot 113 Varl g [100)Varl “7me - | 77 luarl “ecio” | 58 [4c
23| 2-9 10 20 | 2'-9 70 7] 2-9 T0 14| 2-9 T0
4c2 |WINGWALL, F.F.V. SHORT varl Somion 197 Varl Temion | 7T lvard i 18 lusr) Sen 45 | 4c2 524 | LENGTH |
4¢3 |WINGWALL, F.F.V. LONG e I B e e ) e NS IS RS IS R [P 1Sk -54 |
4c4 |WINGWALL, F.F.V. SHORT e I B e e R e N S RS NP R [P ISV e e
, 0o
45 |[WINGWALL, F.F.V. LONG | 8'-8 6 | 2 7-8 o] 2 6'-8 9|2 5-8 8 |4c5 = )
4c5 |[WINGWALL, F.F.V. SHORT | 8'-8 6 |1 7-8 5 | 6'-8 9|2 5-8 8 |4cs
4c6 |INTERIOR WALLS, BOTH F.V. 4 -8 4| a =7 4| 4 =7 4| 4 =7 4 |4ce
64 |2 EA. I'-10 54 [2 EA. I'-10 44 [ 2 EA1-9 36 | 2 EA.1'-9
AT |INTERIOR WALLS, BOTH F.V. VAR T0 7-5 | '%B|vaR. T0 &5 | '*°|var.| TO 5-4 |'%t|vaAR. TO 4-5 | T4 |4CT 4-9) _ LENGTH _ 2-10%, | LENGTH
4c8 |INTERIOR WALLS, BOTH F.V. 4 76 |20/ 4 6'-6 7| 4 5-6 5| 4 4-6 12 | 4acs 5.0 D T
| 2-9 70 | 2-9 70 | 2-9 70 | 2-9 70 .
5¢9 |WINGWALL, B.F.V. LONG VAR oo 145 Akl o | 45 lvarl “sez | 5 luar) “ep | 45 [5ce ip-a}
5 | 2-9 T0 5 | 2-9 70 5 | 2-9 T0 5 | 2-9 70 o s
5¢10|WINGWALL, B.F.V. SHORT VAR a4l 18 [yarl “ami 18 [y arl <4 18 [y arl <4 18 [5¢10 % &
20 | 9'-5 70 15| 9-5 T0 | 9-5 70 7| 9-5 70 - -
5cil |WINGWALL, B.F.V. LONG VARl s 1283 ekl Ci-a '3 vard e 1120 lvar. Cloio | T4 [Ben CoTE: 6s6 b6sT
18| 8-5T0 15| 8-5T0 12 | 8-5T0 9 | 8-570 ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5¢12 |WINGWALL, B.F.V. SHORT VARl 1510 1299 var) 2o 1188 var) iien 1127 var) o |9 [ser2 e
gc:g x:zgmtb g'E'V";g'ggT :g :8,:2 fgg’ 3 :8,:2 'Ifg — — —— — — gc:g X ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
c » B.FLV. c FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
5c14|WINGWALL, B.F.V. LONG [ 28 | 13]2 -8 | 24| 2 0-8 |22]| 2 9-8 | 20 |5cl4
5C14|WINGWALL, B.F.V. SHORT | 2-8 | 3] 1 =8 |12 | | 08 |1l |2 9-8 | 20 |5cl4 NOTE:
4d1 [APRON, LONGIT., BOTT. 21 | 19-11_ 279 2l 7-8__|248] 2l 5-4_|215] 2l 13-0 | 182 4dl WEIGHT OF BARS OVER 40'-O LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 |[APRON, LONGIT., BOTT. LONG 3 27-8 | 55| 3 23-7 |41 | 3 19'-6 39| 3 15-5 |31 |4d2 LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
4d3 [APRON, LONGIT., BOTT. SHORT 3 25 [ 43| 3 8-4 |37]3 5-3 |31 3 12-3__| 25 [ 4d3 . . WINGWA
6F1 |APRON, LONGIT., TOP 31 19-11 |927] 3I 7-8_ | 823] 3 I5-4 | 714] 3 13-0_ |605|67I ..Egﬁgf DgﬁggggngngRJ\,,NéwiLL""
6 | 5-3 70 5 | 5-3 T0 4 | 5-3 70 3| 5-3 70
62 |APRON, LONGIT., TOP LONG var aeen 1100 arl Tiar | T4 var) Cizea |53 lvar) Cio-o | 34|62 HEADWALL NOTES:
63 |APRON, LONGIT., TOP SHORT A1 T T0 gs | 4] S5 TO gy | 3] 872 T0 fgp | 2 770 T0 | og [ 6r3 )
’ ’ VAR, 1T-2 VAR 14'-10 VAR.| 12-6 VAR, 10-3 I. SEE DRAWING TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
6F4 [APRON, LONGIT., TOP _LONG | 335 |50 | 29-2 | 44 1 25-0 |38 | 20-10 | 31 |6F4| 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
675 |APRON, LONGIT., TOP SHORT | 25-8 | 39| | 226 | 34| 1 195 |29 1 16'-4 | 25 |6F5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
411 |PARAPET, VERTICAL 63 6'-4 2671 63 6'-4 267| 63 6'-4 267| 63 6'-4 2671 4il 4. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
= ; ; ; ; = NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
7] |[PARAPET, HORIZONTAL 4 | 318 |308| 4 | 3178 |308| 4 | 37-8 |308| 4 | 31-8 |308]7
J! . > 1553 10 s 353 10 c 3553 10 s 13530 411 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
6ml |APRON, TRANS., TOP ; 653 ; 487 ; 322 ; 160 | 6ml OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
’ ’ VAR, 373 VAR, 38'-9 VAR, 36’-2 VAR.| 35'-7 INCHES
6m2 | APRON, TRANS., TOP fR 303’;} 5T0 92 ER 263’ |_'I 3TO 215 fR 223’;,' 2T0 320 'A'R '83';,' |TO 206 6m2| 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
VAR. - VAR. - VAR. - VAR, - 7. HORIZONTAL TAILS OF BARS "b" & “s" ESTIMATED TO EXTEND 2-O BEYOND BACK OF PARAPET
22 | 5-7 70 19 | 4-11T0 6 | 4-3T0 13| 3770 (INTO END OF BARREL). LONGITUDINAL BARS “d", “6FI", AND "6F3" ESTIMATED TO PROJECT INTO END
6ms3 |APRON, TRANS., TOP VAR 2811 |PTOfvar| 24-11 |%%®|var.) 2011 |39?|var| Tte-11 |29C|8M3| SECTION OF BARREL A MINIMUM OF 2/-O BEYOND BACK OF PARAPET.
14 | 31'-4 TO 12 | 31"-4 TO 10| 31-4 TO 8 | 31'-4 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 |APRON, TRANS., BOTT. VAR, 403 |78 var) 3seto. 1632varl 376 |51 T|varl T36r-2 |406[6m4 REQUIREMENTS.
6p| [CURTAIN, HORIZONTAL 4 | 366 |219] 4 | 366 |219| 4 | 366 |219] 4 | 366 |219]6pl
6p2 |CURTAIN, HORIZONTAL LONG 4 18-0 |I08| 4 60 |9 | 4 | 13-1 |84| 4| 1-n_ |72 |epl /‘ ] o
6p3 |CURTAIN, HORIZONTAL SHORT 4 [0-9 |65] 4 98 58] 4 8-8 52| 4 7-7 | 46 |6p2 ‘ IOWADOT Highway Division
6sl |[WING SLOPE, BOTH F. LONG 2 80 |24 2 8-0 |24 2 8-0 24| 2 8-0 | 24 |6sl &
652 [WING SLOPE, BOTH F. SHORT 2 | 6-11 |21 | 2] &-1 2| 2] e&-1l |2l [2] 6e-Il |2l [6s2 =
653 [WING SLOPE, BOTH F. LONG 2| 2r-i0 |84l 2| 231 |1 |2 193 58| 2| 150 |45]|6s3 " 2 STANDARD DESICN
654 |WING SLOPE, BOTH F. SHORT 2| 22-1 |e6| 2] 1810 |57] 2 57 |41] 2 12-3 | 37 | 654 = " TRIPLE REINFORCED CONCRETE
655 [WING SLOPE, F.F. LONG | 33-1 |50 | 1 | 2810 |43 | 246 | 37| I 20-3 | 30 | 6s5 S 8
656 |[WING_SLOPE, F.F. SHORT | 263 | 39| 1 | 22-11 |34 1 198 |30 | 165 | 25 | 6s6 3 ] g BOX CULVERTS
657 |INTERIOR WALLS, BOTH F.H. 4 20°-5 123 4 17°-11 08| 4 15'-5 93| 4 12°-11 78 | 657 2 VS APRIL, 2012
511 |CURTAIN, VERTICAL 42 |68 |292| 39| 65 261 | 37| 6-5 |248| 35 | 6'-5__|234]5tI g o
ot IMATED REINF. STEEL 7437 LB 6315 LB 5154 LB 4303 LB - g FLARED WING
PARAPET 4| 3.6 3.6 3.6 3.6 @3 2 -g-
OS'E"A,_TETASJVES_L CONCRETE |WINGWALLS[I1.6]  55.5 CY 8.9 46.8 CY 6.5 39.3 CY 4.4 32.4 CY < g HEADWALLS TRH 30-39-12
FOOTING %|40.3 34.3 29.2 24.4 30° SKEW
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NOTES:

l. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS,

AND DESIGN STRESSES.
2. SEE SHEET TRH 45-2-12 FOR DIMENSION TABLE.
3. SEE SHEET TRH 45-7-12 FOR HEADWALL NOTES.
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PLAN VIEW

LATEST REVISION DATE
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STANDARD DESIGN

APRIL, 2012

TRIPLE REINFORCED CONCRETE
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FLARED WING
HEADWALLS

45° SKEW

TRH 45-1-12
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DIMENSION TABLE
S X H[12°X 12112/ X /12X 107] 12/ X 97 | 12X 8 [ 12/ X 7|12/ X 6 | 12X 5" [ 12/ X 4" [10" X 12//10" X 11"[10" X 10°] 10" X 9" |10’ X 8 |10"X 7/|10"X 6|10’ X 5 |10’X 4'|S X H
37-0 | 34-0 | 3I”-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
B 12'-4 11-4 10"-4 9'-4 8'-4 7-4 6'-4 5/-4 4'-4 12°-4 11-4 10"-4 9'-4 8'-4 -4 6'-4 5/-4 4'-4
C 24'-8 | 22'-8 | 20'-8 18’-8 16'-8 14'-8 12'-8 10’-8 8'-8 24'-8 | 22'-8 | 20'-8 18’-8 16'-8 14'-8 12'-8 10"-8 8'-8 c
Cl | 34-103 | 32'-03% | 29'-23 | 26'-43 | 23'-6§ | 20'-8] | 17"-II 15'-1 12/-34 | 34'-103 | 32'-0% | 29'-23 | 26/-43 | 23'-6% | 20'-8% | 17| 15/-1 12'-34 | ClI
C2 |33-103 | 31'-13 | 28'-43 | 25-63 | 22/-8% | 19-11% | 17'-2 14'-4 | 11I'-6% |33-103 | 31"-1§ | 28’-43 | 25-63 | 22'-8 | 19-11] | 17-2 14-4 | IlI'-65 | C2
c3 0'-6 0'-54% 0’-5 0’-5 0'-5 0'-4% | 0'-43 | 0-4) | 0-4} 0'-6 0'-54 0'-5 0’-5 0'-5 0'-4% | 0'-4% | 0-4) | 0'-4} c3
DL | I7T-54 | 16/-03 | 14-73 | 13"-23 | 11’-93 | 10-44 | 8'-Ily | 7'-63 614 | 17°-54 | 16’-03 | 14-73 | 13"-23 | 11”-9% | 1043 | 8'-11} | 765 | 6-1} DL
DS | 10-5% | 9-7% | 8-9} -1 7-0%8 | 6'-23 | 5'-43 | 4-6) | 3-84 | 10'-53 | 9'-73 | 8'-9} -1 7-0f | 6°-28 | 5-45 | 4-6) | 3'-84 DS
DI 61'-8 | 56'-8 | 51'-8 | 46’-8 | 41'-8 | 36'-8 | 31'-8 | 26'-8 | 21”-8 | 61'-8 | 56’-8 | 5I'-8 | 46’-8 | 4I1’-8 | 36'-8 | 31'-8 | 26'-8 | 21'-8 | DI
D2 | 22'-23 | 20-43 | 18’-74 | 16’-93 | 15-0 | 13'-23 | 11'-43 | 9-74 | 7-93% | 22-23 | 20'-43 | 18-74 | 16"-93 | 15-0 | 1323 | 11"-43 | 9-74 | 7-93 D2
E |65-10% | 63'-53 | 61'-0% | 58'-93 | 56'-64 | 54’-14 | 51'-10 | 49'-6% | 47'-33 | 59'-10] | 57’-53 | 55'-03 | 52'-93 | 50'-64 | 48'-14 | 45'-10 | 43-6§ | 41'-33 E
El | 93-2% | 89-9% | 86'-4 | 83-13 | 79'-11} | 76-6 | 73'-33 | 70’-1} | 66/-103 | 84'-83 | 81’'-3% | 77'-104 | 74’-73 | 7I'-53 | 68-04 | 64'-93 | 61'-73 | 58'-5 El
FL | 17-9% | 167-43 | 14'-113 | 13'-63 | 12'-13 | 10-83 | 9-34 | 7-10% | 6'-5% | 17'-94 | 16’43 | 14'-113 | 13-63 | 12'-13 | 1083 | 9'-34 | 7-10% | 6-53 FL
FS | 10-93 | 9-113 | 9'-1} 8’-3 7-4% | 6-63 | 5-8% | 4'-104 | 4-04 | 10-93 | 9-113 | 9-1} 8'-3 7-4% | 6-63 | 5-8% | 4-104 | 4-04 FS
FI | 37-53 | 34'-53 | 31’-53 | 28’-5§ | 25'-53 | 22'-53 | 19'-53 | l6’-53 | 13'-53 | 37’-53 | 34'-53 | 31'-55 | 28/-5% | 25'-53 | 22'-5% | 19'-5% | l6’-53 | 13'-5§3 | FI
F2 | 211y | 2-8% | 2'-63 2/-4 2-13 =114 1-8] 1"-64 1’-4 2-11y | 2'-8% | 2'-63 2'-4 2'-13 =114 1'-8] 1-64 I"-4 F2
G 37-4 | 37-2 | 37'-0 | 37'-0 | 37'-0 | 36'-10 | 36’-10 | 36’-10 | 36’-10 | 31'-4 | 31'-2 | 31”-0 | 31”-0 | 31’-0 | 30’-10 | 30°-10 | 30’-10 | 30'-10 | G
Gl | 52'-93 | 52'-63 | 52'-3] | 52/-3% | 52'-3% | 52'-14 | 52'-14 | 52'-14 | 52'-1§ | 44'-33 | 44'-0] | 43/-10% | 43'-10% | 43'-10% | 43'-7} | 43'-74 | 43'-7} | 43'-74 | Gl
G2 | 53-11§ | 53-9 | 53-64 | 53'-6 | 53'-6 | 53'-3 | 53'-2§ | 53/-23 | 53-24 | 45'-6 | 45'-3} | 45'-04 | 45'-04 | 45'-0% | 44'-9} | 44'-94 | 44'-8] | 44'-83 | G2
G3 | 39'-53 | 36'-3) | 33'-15 | 29'-11} | 26'-93 | 23'-T3 | 20'-53 | I17-33 | 14-1§ | 39'-53 | 36'-34 | 3314 | 29'-11} | 26’-93 | 23'-7§ | 20'-53 | 17'-33 | 14-1} | G3
G4 | 39'-9% | 36'-3 | 32'-8) | 29'-63 | 26'-43 |22/-104 | 19-83 | 16'-64 | 13'-43 | 39'-95 | 36'-3 | 32'-8) | 29'-63 | 26'-43 | 22'-104 | 19'-83 | l6’-6) | 13'-43 | G4
G5 | 12'-8% | 1I'-T§ | 10°-73 | 9-7% | 8'-T} -1 6'-63 | 5-63 | 4'-63 | 12-84 | 1I'-T§ | 10"-73 | 9'-74 | 8&-7} -1 6-63 | 5-63 | 4'-63 G5
G6 | 14'-24 | 13-0% | 1I"-103 | 10°-104 | 9'-10% | 8-8F | 7'-8% | 6'-83 | 5'-8% | 14’-24 | 13'-0% | 1I'-103 | 10"-105 | 9'-10% | 8-83 | 7'-8L | 6'-83 | 5'-8} G6
G7 0-13 | 0-64 | 0’-10% | 0-10% | 0-10} | I’-23 1-23 1-23 1'-23 0-13 | 0'-64 | O’-10% | 0-10% | 0-10} | 1-23 1’-23 1-23 1-23 G7
G8 | 0-64 | O-T§ | 0-84 | 0'-84 | 0-84 | 0-94 | 0-94 | 0-93 | 0-9% | O'-64 | 0-7§ | 0'-84 | 0-84 | 0-84 | 0-94 | 0-94 | 0°-93 | 0°-93 G8
K 38-0 | 37-10 | 37'-8 | 31'-8 | 37-8 | 37-6 | 37-6 | 37'-6 | 37'-6 | 32-0 | 3I”-10 | 31'-8 | 31'-8 | 31'”-8 | 31’6 | 3I'-6 | 31'-6 | 3I'-6 K
KI 53'-8§ | 53'-6 | 53'-3}4 | 53'-3} | 53'-3} | 53'-03 | 53'-03 | 53/-03 | 53'-03 | 45'-3 | 45'-04 | 44’-93 | 44'-93 | 44'-93 | 44'-63 | 44'-63 | 44'-63 | 44'-63 | Kl
PL | TI-11 66'-1 60'-3 | 54'-5§ | 48'-T§ | 42/-94 | 36'-11§ | 31I-1§ | 25'-34 | 7I1'-11 66'-1 60'-3 | 54’-54 | 48/-T4 | 42'-9% | 36/-114 | 3I'-1§ | 25-34 | PL
PS | 43'-13 | 39-73 | 36-1% | 32/-7% | 29'-1§ | 25-7% | 22/-1% | 18-7% | 15-1% | 43'-13 | 39-73 | 36-1§ | 32-7% | 29'-1] | 25-7% | 22'-1% | 18-7§ | 15-1% | PS
RL | 72'-113 | 67-0% | 61-1§ | 55/-2§ | 49'-33 | 43'-43 | 37'-53 | 31'-63 | 25'-73 | 72'-113 | 67'-0% | 61’-1§ | 55-2§ | 49'-33 | 43'-43 | 31'-53 | 31'-63 | 25'-73 | RL
RS | 44/-10% | 41"-2% | 37'-7}4 | 33-11} | 30°-3% | 26/-8} | 23'-03 | 19'-4} | 15-9} |44-10} | 41'-2] | 37'-7} | 33'-11} | 30°-3] | 26'-8)% | 23'-0} | 19'-4] | 15"-9} | RS
RI | 35'-7) | 32'-8% | 29'-93 | 267-9} | 23'-9} | 20°-104 | 17'-10% | 14'-10% | 11’-103 | 35'-7} | 32'-8} | 29/-93 | 26/-9} | 23'-95 | 20/-105 | 17-10% | 14'-10% | 11’-103 | RI
SI [ 16/=113 | 16/=115 | 16=115 | 16"=113 | 16°=113 | 16'=11§ | 167=11§ | 16"=115 | 16°=113 | 14'=13 | 14'=13 | 1413 | 14-13 | 14-13 | 14-13 | 1413 | 14-13 | 14-13 | sI
T |’-2 1’-2 1'-2 |’-2 |’-2 |'-2 |’-2 |’-2 |'-2 1= 1= 1= 1'=1 1= 1= 1= 17=1 1= T
1] 1-0 0'-11 0'-10 | 0’-10 | 0’-l0 0'-9 0’-9 0'-9 0'-9 1'-0 0'-11 0’-10 | 0’-10 | 0-10 0'-9 0'-9 0'-9 0'-9 u
1-0 0'-11 0'-10 | 0’-10 | 0’-10 0'-9 0’-9 0'-9 0'-9 1'-0 0'-11 0-10 | 0-10 | 0'-10 0'-9 0'-9 0’-9 0'-9 v
Vi 1'-5 -3} 1'-24 1-24 1-24 1’-03 1'-03 1'-03 1'-03 I'-5 1-3% 1-24 =24 1'-24 1’-03 1-03 1'-03 1'-03 | VI
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

NOTES:
[

SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS,
AND DESIGN STRESSES.
SEE SHEETS TRH 45-1-12 AND TRH 45-3-12 THRU TRH 45-6-12 FOR

LOCATION OF CERTAIN DIMENSIONS TABULATED.
SEE SHEET TRH 45-7-12 FOR HEADWALL NOTES.
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BOX CULVERTS
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3 ° 1
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- ©
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o NOTES:
pu
i I. BAR SPACING AND POSITIONS SHOWN ARE SIMILAR FOR ALL SIZES OF
' HEADWALLS IN THIS STANDARD.
CT\' 2. TOP TRANSVERSE FLOOR BARS ARE REFERENCED APPROXIMATELY 4"
™) FROM THE BACK OF THE PARAPET FOR ALL HEADWALLS.
e 3. FOR DIMENSION TABLE SEE SHEET TRH 45-2-12.
I PLAN V I EW - TOP OF APRON REINFORC I NG BARS 4., FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON
2 SHEET TRH 45-5-12,
I
&
IOWADQOT +ishver visor
o
5 y
; 2 STANDARD DESIGN
L [}
2 = " TRIPLE REINFORCED CONCRETE
a a
z = | X BOX CULVERTS
; é \c' = APRIL, 2012
@ @ o
2 - < FLARED WING
W — —
& SIS HEADWALLS TRH 45-3-12
9 45° SKEW
:
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END OF WING

100,

X - SEE NOTE 3
A - SEE NOTE 4

INTERIOR WALL FACES

PARAPET FACES

4 5cl4

END OF WING

PLAN VIEW - BOTTOM OF APRON REINFORCING BARS

4d| BARS @ 1’6

4dl BARS @ I'-6

NOTES:

N

oUW

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

. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF WING FOR ALL

HEADWALLS.

. THERE ARE NO 6cl3 BARS IN THE 4’ & 5'HEIGHT HEADWALLS.

. 4c3 & 4c4 BARS USED ONLY IN THE 9, 10/ Il & 12" HEIGHT HEADWALLS.
. FOR DIMENSION TABLE SEE SHEET TRH 45-2-12.

. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON

SHEET TRH 45-5-12.

LATEST REVISION DATE
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TRH 45-4-12

ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 45-4-12 - THIS SHEET ISSUED 04-12.
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|
<—§ CULVERT

2o | ™S——PERMISSIBLE CONSTRUCTION

JOINT BEVELED 2 x 6 KEYWAY

=, 5+l —>
' \GP
= g
—:v
-
13" CL. 24" L.

1'-3

SECTION THRU CURTAIN WALL

1’-0

2" CL.
TYP.

2'-Q

SECTION THRU PARAPET

rTOP OF PARAPET

WINGWALL DETAILS

NOTES:

ALTERNATE PERMISSIBLE

CONSTRUCTION JOINT
PERMISSIBLE
CONSTRUCTION JOINT

I. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION,
SPECIFICATIONS, AND DESIGN STRESSES.
2. FOR DIMENSION TABLE SEE SHEET TRH 45-2-12.

1
1 o
| N
: & -
1 J 1 1
N/ ! N/ © 654
6s3 !
|
i _—— 686
685 —] \
| =
6s7 i Les? 3 5b
:,L | 7&; o F.F.H.T\
>—5b ‘ | Dt
F.F.H. : 5 E 4c B.F.H.
P 569 STAGGERED —<|. | 5b9 STAGGERED —1™ % FoFy Toso bk ee
>0 | .
eigf'z o “<—4c7 STAGGERED : 4c7 STAGGERED — > > =
B.F.V. S = CULVERT SPAN ; ot5
64 ‘ BEVELED
DS * LS N
; &l 6m2 : 2 | TYR. : J/ -
|-'\';. f N j NG o Ty ) L —*
adz > ! L 1 L3
4d \ emd o
TYPICAL SECTION - NEAR CENTER OF APRON
rTOP OF PARAPET
CULVERT ANGLE ©
HEIGHT S0 s BCE iy
(H) 1 t
7 27°10° | 62°06' J o )
5" 27°03 | 61°07 A B
= ~ore 1 coo3z o TOP OF OPENING [
7 26°55' | 59°48' PERMISSIBLE A
’ [e) ’ [ ’
5 26953’ | 59°22 5t e 1'-3 = 5t e 1I'-3 CONSTRUCTION JoINT Al
> v
.
6pl 1 @ cuLverT TOP OF
l L ,/
I .
SRS
| |
i ~
Gl/2 ’
6l
() i
3
z| ¥
L2 .
Z v
-
CURTAIN WALL PLAN E g\
—
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s | A - SEE NOTE 2 a8 - SEE NOTE 3 i E
> | XX - SEE NOTE 5 XX - SEE NOTE 5 : !
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S 24'-OxX \ 4cd e I'-0%X ) 4c3 @ 1'-0%x \ 40'-0%%
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LEZ 5c9 © I'-0 6
5289 TYPICAL VIEW - BACK FACE REINFORCING SHORT WINGWALL I o
T o >
85 cl . g
g«ﬂfﬁ CULVERT | SLOPE 3 2 - 6cI3 @ I'-0% ‘L 26"-0%
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§§2§ - ey ° B TYPICAL VIEW - BACK FACE REINFORCING LONG WINGWALL
U
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a2z N oW
ZC'»—n: 9’ 33 - nl &
923" 10 38 i K
32_, | <
WELZE "’ 3% ol
=3 2 3 8" NOTES: ) ‘JlOWADOT Highway Division
Q Ll
ﬁfzg I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL SIZES d
Zoz3 — — = — OF HEADWALLS IN THIS STANDARD. 2 STANDARD DESIGN
| 2. TWO 4c5 & TWO 5cl4 BARS FOR 4,6/, 8, 10’ & 12/ HEIGHT w &
@éi? ‘ ' HEADWALLS. ONE 4c5 & ONE 5cl4 BAR FOR 57,7/, 9' & 11’ HEIGHT ggr 8 TRIPLE REINFORCED CONCRETE
Iz - F.F.OF PARAPET ‘ B.F. OF PARAPET HEADWALLS. S
e gN“?EiC(I-(I)NFEACE) j_[ETRANSITION FOR 3. TWO 4c5 & TWO 5cl4 BARS FOR 4,5, 9, 10" & 11’ HEIGHT i ] ] BOX CULVERTS
S'og 3 FLOOR THICKNESS HEADWALLS. ONE 405 & ONE 5c14 BAR FOR 6/, 7,8 & |2’ HEIGHT °|2 At APRIL, 2012
= © . 6 || 4c8 BARS e 6 HEADWALLS. @ b 2
°8 g < / > ™ STAGGERED 4. NOT APPLICABLE FOR 4’8& 5'HEADWALLS. - g FLARED WING
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ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 45-7-12 - THIS SHEET ISSUED 04-12.

BILL OF REINFORCING FOR ONE HEADWALL 45° SKEW CULVERT SPAN x CULVERT HEIGHT

BENT BAR DETAILS

12" x 12’ 12" x |1’ 12 x 10’ 12" x 9’ 12’ x 8’ 12’x 71 12’ x & , 7
2-10 LENGTH
BAR LOCATION SHAPE  I'NO.] LENGTH [WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH [WT.|NO.]| LENGTH [WT.|NO.| LENGTH |WT.|No.| LENGTH [wr.]| "R LD . | . - veg
5fa |[FENCE ANCHOR (GALV.) 2| 2-10 |62 2-10 |62 2-10 |62 2-10 | 6|2 2-10 | 6|2] 2-10 |6|2] 2-10 |6 |5fa [ -3-0 | £9 £9
4b1 |WINGWALL, B.F.H. LONG [ 74-8 |51 | 1 | e8-l0 | 47| | 63-0 | 44| | 57-2 | 40| | 51-4 | 36| | 45-6 | 32| | 39-8 | 26 | 4bl By v 2|5 AN .
4b2 [WINGWALL, B.F.H. SHORT || a5-10 [ 32| 42-4 30| 1 | 38-10 |26 1 35-5 24| 1 | 31— ol | 285 |19 | 1 | ea-ui |17 |4b2 © e D=33.-| S| peab .| S| e 0=33 )
0| 19-6 TO 3 | 19-6 TO 8 | 196 TO 7 | 19-6 TO 6 | 196 T0 5 | 19-6 T0 4 | 195 To
4b3 |WINGWALL, B.F.H. LONG varR. =10 |3'|var.) e6-1 |2®|var| 603 |2'%|var.| sa-s |'TT|var| Tag-7 | '3%|var.| a2-9 |'O5|var| 3611 | P [403 R 40 5fq
10 | 12-10 To 9 |12-10 TO 8 | 12-10 To 7 [12-10 TO 6 |12-10 TO 5 |[12-10 TO 4 |12-10 TO L—» L—»
4b4 |WINGWALL, B.F.H. SHORT VAR, 44-3 | '%%|var| 409 |'®3|var| 373 | 3|var.) 33-9  |'9%var| 30-3 | 8 |vAR.| 26-9 | ®® |var| 23-3 | 48 [404 6cl3
555 [WINGWALL, F.F.H. LONG | 74-8 | 80| | | 68-10 | 74| I 63-0 |68 I 572 |62 1 514 |56 | I 45-6 |50 1 39-3 | 41 | 5b5 5¢ll,12,14
5b6 |WINGWALL, F.F.H. SHORT || 45 50| 1 42-5  |at| 1 | 3e-u a4 | 35-5 |31 1 | 3-u |33]1 285 |30 | 1 | 24-1l |26 |5be . .
I ] 13-9 TO 10 | 13"-9 TO 9 | 13-9 TO 8 | 13'-9 TO 71 13-8 TO 6 | 13-8 TO 5 | 13-8 TO 2'-104 _  LENGTH 98 LENGTH
ST |WINGWALL, F.F.H. LONG VAR, 1= |P%®|var. ee-1 |*28var.) e0-3 | 3T|var.| sa-5 |?9'|var| Tag-7 |ZF%|var] a2-9 | '"9|var. 3e-n | !32]5P7 | T 30
| -5 70 10| 9-5 T0 9 | 9-5 T0 8 | 9-5 T0 7] 95710 6 | 9-4 T0 5 | 9-4 T0 .
Sb8 |WINGWALL, F.F.H. SHORT VAR, 44-4 | 3'3|var) 40-10 |2®4|var| 37-4 |2%|var.) 3310 |'®|var| 30-4 | '%°|var. 26-10 | ''3|var| T23-4 | 85|58 = '\4‘QD=4é
42 [2 EA 676 38 |2 EA.6'-6 34 [2 EA 66 30 |2 EA. 66 26 |2 EA.6'-T 22 [2 EAL 6T 18 | 2 EA. 6'-8 o s
Sb3 |INTERIOR WALLS, BOTH F.H. VAR, T0 37-4 | 28O|var.| To 34-6 | 8'2|var. TO 31-9 |78 |vaRr.| To 2811 |23 |var.| To 26'-1 | *43|var.| To 23-3 | 342|var.| To 200-5 | 254 5P9 2
72 [ 2-9 T0 66 | 2'-9 TO 60 | 2'-9 ToO 54 | 2'-9 TO 43 [ 2'-9 10 43 [ 2'-9 10 37| 2-9 T0 &
Acl [WINGWALL, F.F.V. LONG VAR 15-0 | 2T|var] i3m0 |38Tfvar) iz-n |3 var) ne-i [285var| -0 |2 |var) 100 | '83|var| oo 1994 6p3
43 | 2'-10 TO 40 | 2'-10 TO 36 | 2'-10 TO 33 [ 210 T0O 29 | 210 TO 26 | 2'-10 TO 22 | 2'-10 TO
402 \WINGWALL, F.F.V. SHORT VAR 1a-10 |24 |var. 1m0 |2 |var. i2-10 |88 fvar.| 20 | '83|var.| 1010 |32 |var.) 100 | M VAR, s-i0 | 88 [ 4°2 5-3%  -lg 628, LENGTH i
33| 610 TO 27 | 6-10 TO 21 | 6-10 TO 15 | 6-10 TO I - 6-4
4¢3 |WINGWALL, F.F.V. LONG vaml loa 120 ekl T s 1183 Akl s | 120 fuakl S ens o | Bl 4¢3 —
20 | 8-8 TO 17| 8-8 T0 13| 8-8 70 0| 8-8 TO I " o AN
4c4 |WINGWALL, F.F.V. SHORT vl Cia-a 1183 skl Ciaese 124 k] Ciaess |90 foaml Siis” | 87 404 % 4 s
4c5 [WINGWALL, F.F.V. LONG | 3-9 | 9|2 2-9 | 17| 2 -9 | 16| 2 0-3 | 14| 1 9-9 7 | 8'-9 6 | | 7-9 5 |4cs = = 7
4c5 [WINGWALL, F.F.V. SHORT 2 3-9 | 18] | 2-9 | 9|2 =9 |16 |1 09 | 1]z 99 3 89 6| 2 7-9 10 | 4c5
4c6 |INTERIOR WALLS, BOTH F.V. 4 -8 1| 4 -8 4| 4 =) 1|4 -8 4| = 1|4 -8 4|4 -8 4 |4ce
132]2 EA. I'-10 122 |2 EA. I-10 110 |2 EA. I'-10 100 |2 EA. I'-10 88 |2 EA. I'-10 76 |2 EA. 1'-10 66 |2 EA. 1'-10
4cT |INTERIOR WALLS, BOTH F.V. VAR.| T0 12/-5 | %28 |vaR.| TO 11-6 |2#3|vaR.| TO 107-5 | 420 fvaR.| TO 9-6 |3T%|vaR.| To 8-6 |3C%|vaR.| TO -5 |23°|vaR. TO 6-6 | 'B4[4°7 518 LENGTH ‘
4cB [INTERIOR WALLS, BOTH F.V. 6 27 _|50]| 6 -7 46| 6 | 10-1 |42] 6 97 [38]|6 -7 34| 6 77 |30 6 6-7 | 26 | 4c8 ‘ﬂ‘—"_ P
15| 2-9 T0 15| 2:-9 T0 15| 2'-9 T0 15 | 2-9 TO 15| 2:-9 T0 15| 2-9 T0 15| 2-9 T0 s
5¢3 |WINGWALL, B.F.V. LONG VAR.] 5-2 62 [var. 52 62 fvar.| 52 62 lvar.| 52 62 [var.| 5-2 62 lvar.| 52 62 [yar,| 572 62 | 5¢9 (\ D=4}
4 | 2-10 TO 4 [ 210 TO 4 | 2-10 T0 4 [ 2-10 T0 4 | 2-10 T0 4 | 210 T0O 4 | 2-10 TO oo
SCIO|WINGWALL, B.F.V. SHORT VAR, 3-8 14 var| 3-8 4 lvar| 3-8 4 fvar, 3-8 4 fvar, 3-8 M fvar| 3-8 M fvar| 3-8 14 [5e10 ©
57| 9-4 T0 51| 9-4 T0 45 | 9-4 T0 39 | 9-4 TO 34 | 9-4 T0 28 | 9'-4 T0 22 | 9-4 T0 =
Scll WINGWALL, B.F.V. LONG VAR 19-0  |B%2var] - | P fvar. Cie-ir |18 fvar Cis-n [ var] 5o |43 |var) C1a-o |3 |var) Ciz-o [298]Pell NOTE: 6s6
B TR (sl BT | 2] VO [l TR el 2D e 030 seln T, 1S | aser] LA buevsions see aur vo o o - e ouseren,
- - -~ - - - - A INCLUDES TOP OF WINGWALL QUANTITIES.
s sE o e ola e el o s o erlac o bl o b | o ol IGHE L0 B aees wier cocnere e
¢ » BF.V. ¢ FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
5c14|WINGWALL, B.F.V. LONG | -9 19| 2 6-9 35| 2 5-9 [ 33] 2 a-9 |31 |1 3-9 | 14| 2-9 | 13| 1 -9 | 12 |5cl4
5¢14|WINGWALL, B.F.V. SHORT 2 -9 | 37| | 6-9 | 17| 2 5-9 | 33| 1 14-9 | 15| 2 13-9 | 29| 2-9 | 13| 2 -9 | 25 |5c14 NOTE:
4d1 |APRON, LONGIT., BOTT. 25 | 38-1  |e36| 25| 35-3 |589| 25| 32-5 |541 |25 | 29-71 |494| 25| 26-9 |441| 25| 24-0 |40i|25| 21-2 |353|4dl WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
4d2 [APRON, LONGIT., BOTT. LONG 3 68-5 |142| 3 62-7 | 130] 3 56'-8 | 118] 3 | 50-10 |106| 3 45-0 | 95| 3 39-3 [ 19] 3 33-6 | 67 |4d2 LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
4d3 |APRON, LONGIT., BOTT. SHORT 3| 422 |89| 3| 38-8 |1t| 3| 351 |03 3-7 |e3| 3| 28-2 |56| 3| 24-8 49| 3| 213 |43|ad3 VSHORT® DENOTES SHORT WINGWALL
6F1 |APRON, LONGIT., TOP 31| 38-1  |2116] 37 | 35-3 [1959] 37 | 32-5 |1802| 37 | 29-7 |ie44| 37| 26'-3 [1487| 37| 240 [1334| 37| 212 |i176|6F1 L ONG® DENOTES LONG WINGWALL
15| 6-6 TO 4| 5-8 T0 12 | 6-11 TO | 6-1T0 9 | -3 T0 8 | 6-5 T0 7| 5-7 T0
62 [APRON, LONGIT., TOP LONG VAR, 34-10 |%®8|var.| “32-0 |3%®|var| 292 [3%O|var.| 264 |%®8|var| 23-6 |208|var.| 208 |'®3|var| T17-i0 |'23]6F2 HEADWALL NOTES:
63 |APRON, LONGIT., TOP SHORT 9 | B TO Jogp| 8 | BB TO 1op6( 8 | 509 TO0 Jopp| 7| 674 TO | 73] & | 8710 TO [y5gf 5 | 7724 10 1 og) 4 | 711 TO | 75 | g3 )
J ’ VAR, 35-2 VAR, 32-4 VAR, 29'-6 VAR.| 2678 VAR, 23'-10 VAR, 21-0 VAR, 182 I. SEE DRAWING TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
64 |APRON, LONGIT., TOP_LONG [ 74-8 |n6| 1 | e8-i0 |107] 1 630 | 98| | 57-2 | 89| | 51-4 |80 1 56 | 12| 39-9 | 60 | 674| 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
6F5 [APRON, LONGIT., TOP SHORT I 45'-11 2] 425 |67 ] | 38°-11 s8 |1 35-5 [ 53] 1 31-11 8 | 1 28'-5 3|1 24'-11 37 | 6f5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
211 PARAPET, VERTICAL 77 68 |345|75| &8 |334| 75| 68 [334| 75| 68 |334| 75| 6-8 |334| 75| &8 |334| 75| 68 [334] 4 | * ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
731 |PARAPET, HORIZONTAL 4 | s6-1  |a17| 4 | 55-7 |413| 4 | 55-1 |469| 4 | 55-1 |469| 4 | 55-1 |469| 4 | 54'-8 |465| 4 | 54'-8 |465| 7ji NOT MORE THAN 3'-0 [N EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
d g > > > g ’ 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
6ml |APRON, TRANS., TOP Vil g0 lest| A% a2 00 1141 ] | eta aaf im0 0 1851 [k | Pasrs O 1634 yme ) PaaaC 134T arl Pisg O | 69 |emi OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
. . . . . . . INCHES.
4 | 36-3 10 7 | 33-3 10 Il 30°-3 TO 15 | 27'-5 T0 18 | 24’-7 TO 22 | 21’-8 TO 26 | 1810 TO 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 |APRON, TRANS., TOP ; 225 ; 373 ; 562 ; 736 ! 837 5 976 ¢ 1102] 6m2
’ ’ VAR. 38-6 VAR. 37'-9 VAR. 37'-9 VAR.| 37-11 VAR. 37-4 VAR. 37'-5 VAR. 37'-7 7. HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-0 BEYOND BACK OF PARAPET
46 | 10'-3 TO 22 | 9-7 T0 39 | 8-3 T0 35 | 7-8 TO 31| 7-17T0 27 | 6-5 T0 23 | 5-10 TO (INTO END OF BARREL). LONGITUDINAL BARS “d", "6F1" AND "6F3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 35-7  |"B3var.| T32-7 '33%var. 298 |M|var.| 2610 [%OT|var| 240 |4 |var| 2r-0  |2%8|var.| is-2 [413]|8M3|  SECTION OF BARREL A MINIMUM OF 2-O BEYOND BACK OF PARAPET.
24 | 47'-4 TO 22 | 47'-1 TO 20 | 46°-10 TO 18 | 46-10 TO 16 |46°-10 TO 14 | 46'-7 TO 12 | 46°-7 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 |APRON, TRANS., BOTT. VAR, TI-10  [222var. 696 [FO0'var.| e7-1 |'TOfvar.| 650 |"°T3fvar.| e2-10 |'37?|var. 606 |''T3|var.| ser-4 | 9BE[6MA[  REQUIREMENTS.
6pl |CURTAIN, HORIZONTAL 4| 53-8 [336] 4| 536 [335] 4| 53-3 |333] 4| 53-3 [333] 4 | 533 [333] 4| s53-0 [332] 4| 52-11 331 |epl
6p2 |CURTAIN, HORIZONTAL LONG 4 | 42-4 |268| 4 | 39-2 |235] 4 | 36-0 |216| 4 | 32-10 |197| 4 | 29-8 |178]| 4 | 266 |159| 4 | 23-4 |i40|ep! Ve ) o
6p3 |CURTAIN, HORIZONTAL SHORT 4 58 94| 4 47 88| 4 37 | 82| 4 2-7_ | 716| 4 =170 4 0-7 |64 4 -6 |57 |6p2 ‘ IOWADOT Highway Division
65 |WING SLOPE, BOTH F. LONG 2 -4 |25] 2 g-4 |25] 2 8-4 | 25| 2 8-4 |25]| 2 8-4 | 25| 2 g-4 |25]| 2 8-4 | 25 |6sl &
652 |[WING SLOPE, BOTH F. SHORT 2| v J2al 2| v J2ale | t-n |2ale | v-u l2al2 | v |ealz2 | v-u lealz| 7 |24|es2 z Yy
653 |[WING SLOPE, BOTH F. LONG 2| 69-0 |214] 2| e3-1 |196]| 2 | st-2 |118| 2 | s-3 |iel| 2 | 45-4 |143| 2| 39-5 || 2| 33-6 |iol|6s3 " 2
654 |WING SLOPE, BOTH F. SHORT 2 | 4r-1__[133| 2 | 386 |l116] 2 | 34-10 |105| 2 | 312 |94| 2| 2v-7 |83| 2 | 23-1l | 12| 2| 20-3 |6l |6s4 = w TRIPLE REINFORCED CONCRETE
655 |WING SLOPE, F.F. LONG [ 74-3 | 15| 1 68-4 | 106]| | 62-5 | 97| | s6-6 | 88 | | s0-7 | 79| | 44-8 | 70| 1 38'-9 | 58 | 655 ° N 3 BOX CULVERTS
656 |WING SLOPE, F.F. SHORT [ -1 74| 435 |69| 1 | 39-10 |60 1 362 |54 | 32-6 |49 | 1 | 2811 | 43| 1 25-3 | 38 |6s6 3 %
657 [INTERIOR WALLS, BOTH F.H. 4 38-8 [232] 4 35-9 |215] 4 32-10 [ 197] 4 29'-10 [179] 4 26-10 |16l | 4 23'-11 144 | 4 20°-11 126 | 6s7 2 VS APRIL, 2012
5t1 |CURTAIN, VERTICAL 77| -1 |e36| 74| 1-8 |592| 69| 15 |534|66 | 71-2 |493| 62| 6-11 |447]59| 6-8 |410]55| 6-5 |368]5t e -
e IATED REINF. STEEL 19,591 LB 17,550 LB 15,561 LB 13,122 LB 11,885 LB 10,228 LB 8671 LB - g FLARED WING
PARAPET 4] 5.4 53 5.2 52 52 5] 5.1 a 2 _7-
OSEAI-TETAISVIVE;?_L CONCRETE |WINGWALLS[50.5| 172.5 cy  [39.6] 149.0 ¢y [30.3] 1277 ¢y [25.2] 1120 ¢y [e0.4]  o9ro cy  [iae] 803 cy [inl 68.2 CY < a HEADWALLS TRH 45-7-12
FOOTING X|i16.6 (04.1 92.2 81.6 71.4 61.2 52.0 45° SKEW

6/28/2016 1:35:19 PM bkloss W:\Highway\Bridge\MethodsSection\CADD Concept Drafts\EnglishLRFDSignedTripleCulverts.dgn  TRH 45-7-12 11x17_pdf.pltcfg




ENGL ISHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 45-8-12 - THIS SHEET ISSUED 04-12.

O
BILL OF REINFORCING FOR ONE HEADWALL 45~ SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
2 x 5 2 x 4 0" x 12/ 0' x 1" 0’ x 10" 0’ x 9 0’ x 8 S
2-10 LENGTH
BAR LOCATION SHAPE  1NO.] LENGTH [WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH [WT.|NO.] LENGTH |WT.|NO.| LENGTH |WT.|nNo.] LencTH [wr.| AR LD . | . - veg
5fa |[FENCE ANCHOR (GALV.) 2| 2-10 6|2 2-10 | 6|2 2-10 | 6|2] 2-10 |6|2] 2-10 | 6|2 2-10 |6]|2 2-10 | 6 |5%a [ -3-0 | £9 £9
4bl |WINGWALL, B.F.H. LONG || 33-10 | 23] | 28-0 | 19| | 74-8 |5l | 1 | es-l0 | 47| 1 63-0 | 44| | s7-2 |40 | | 51-4 | 36 | 4bl By v 2|5 AN .
4b2 |WINGWALL, B.F.H. SHORT [ 25 14| | -0 2|0 | 45-10 [ 321 a2-4 |30 1 | 38-10 |26 1 355 |24 | 31-11 | 21 |4b2 ® ° =3 | &l IOV =1 I 0=33 )
» D=3} D=4} )
3 | 19-5 To 2 | 195 10 10 | 196 TO 9 | 196 TO 8 | 19-6 TO 7 | 196 ToO 6 | 19-6 TO
4b3 |WINGWALL, B.F.H. LONG VAR, 31—t |2V var.| es-3 |30 var] im0 |34 |var) ee-i [2%9|var.| eo-3 |2'9|var.| sa-s  |'TT|var.| Tas-7 | 139] 403 R 40 5fq
3 | 12-10 TO 2 |20 10 10 | 12-10 TO 9 |[12-10 To 8 | 12-10 TO 7 [12-10 To 6 | 1210 TO L—» L—»
4b4 |WINGWALL, B.F.H. SHORT VAR,  19-9 | B |var. 163 | P |var| 4aa-3  |'%%|var) 409 |'83|var.| 373 | B4var| 33-9 ['0%var.| 0.3 | 88|40 6cl3
565 |WINGWALL, F.F.H. LONG | 33-11 | 35 | | 28-1 | 29 | | 74-8 | 80| | | 68-10 | 74| 1 63-0 |68 I 572 | 62| | 51-4 | 56 | 5b5 5¢ll,12,14
5b6 |WINGWALL, F.F.H. SHORT [ 25 22| 1 -0 |9 |1 | 45-n [s0] 1 a2-5  |at | | 3s-i 4| 355 |31 | | 31-11 | 33 | 5b6
2'-10} LENGTH 93 LENGTH
4 | 13-8 T0 3 | 13-8 T0 | 13-9 10 10| 13-9 To 3 | 13-9 TO 8 | 13-9 TO 7 | 13-8 To -0k ‘ 9,
ST [WINGWALL, F.F.H. LONG VAR, 3=l | B |var| 25-3 | ® |var| 1= [P%|var.] 661 |“?8lvar.| 60-3 | T[var. sa-s |29 [var.| ag-7 |232]5P7 | g TP
4 | 9-4 70 3 | 9-4 70 | 9-5 10 10| 9-5 10 3 | 9-5 10 8 | 9-5 T0 7 | 9-5 10 .
Sb8 |WINGWALL, F.F.H. SHORT vaR, 19-10 | 8" |var. 164 | 4O |var.| “aa-4 |33|var.) a0-10 |284|var.| T37-4 | 2'9var.| 33-10 |'89fvar.| T300-4 | 145[5P8 = '\4‘QD=4é
14 |2 EA.6-10 10 |2 EA. T-0 42 [2 EA6-6 38 |2 EA.6'6 34 [2 EA. 66 30 |2 EA. 66 26 |2 EA 6T o s
5b9 |INTERIOR WALLS, BOTH F.H. var, 10 17-7 | '8 |var.| 10 1a-8 | '3 |var.| TO 37-4 | %8Ofvar. To 34'-6 | 812 |var.| TO 31-9 |878|var.|To 28'-11 |9%4|vaR.| TO 26°-1 | 443]5P9 2
31 | 2-9 TO 25 | 2'-9 TO 72 | 2-8 TO 66 | 2'-8 TO 60 | 2-8 TO 54 | 2'-8 T0 49 | 2'-8 TO &
Acl [WINGWALL, F.F.V. LONG var, -1 MO fvar s |8 var] e |48 fvar. 13m0 |38 var) 12100 |3 var] Cii-io |282|var.| Cro-n | 222) 4! 6p3
19 | 2-10 TO 15 | 2-10 TO 43 [ 2'-9 10 40 | 2'-9 To 36 | 2'-9 TO 33| 2:-9 10 29 | 2'-9 TO
4c2 \WINGWALL, F.F.V. SHORT VAR,  8-0 63 lvar.| 6-10 | *Bvar.| 1a-9 BT var| 13-n 283 |var| i2-9 | 'B8var. Tti-n | '82var.| Tior-g | 131 4e2 5-3%  -lg 628, LENGTH i
— — B o ___| 33 6'-9 TO 27 6'-9 TO 21 6’-9 TO 15 6’-9 TO . . . - 6-4
4¢3 |WINGWALL, F.F.V. LONG vl ooz’ 12095kl e [182)ak) Cio-zs | M8 skl Sons | 80 4¢3 —
T 20 110 17| 8-7 T0 13| 8-7 70 0| 8-7 70 T " o AN
4c4 |WINGWALL, F.F.V. SHORT vl e D 1 skl i 1123 fuaml St 0190 fakl Cria” | 68 404 % 4 s
4C5 [WINGWALL, F.F.V. LONG 2 6-9 9 |2 5-9 8 | 3-8 | 9|2 2-8 | 17| 2 -8 | 16| 2| 10-8 |i1a|.1 9-8 6 |4cs = = 7
4C5 [WINGWALL, F.F.V. SHORT [ 6-9 5 [ 2 59 8 | 2 3-8 | 18] 1 2-8 | 8|2 -8 |16 |1 08 |1]c2 3-8 13 | 4c5
4c6 |INTERIOR WALLS, BOTH F.V. 4 I'-8 4| 4 -8 4| 4 -7 4| 4 -7 4|4 -7 1| 4 -1 4| 4 -7 4 |4ce
54 [2 EA. I-10 44 [2 EA1-10 132 |2 EA. 1'-9 122 |2 EA. I'-9 110 |2 EA. I'-9 100 | 2 EA. 1'-9 88 |2 EA. I'-9
A4cT |INTERIOR WALLS, BOTH F.V. VAR, 10 5-5 |3V |var.| To 4-6 | 23 |vAR.| To 12:-4 |®2" |vaR. TO 117-5 |33 |vaR.| TO [0-4 |44 |var.| TO 9-5 |3T3|var.| TO 8'-5 |299] 4T 5-18 LENGTH ‘
4c8 [INTERIOR WALLS, BOTH F.V. 6 57 |e22| 6 41 8|6 | 126 |50]6 6 |46| 6 | 106 |42] 6 36 |38 6 8-6 | 34 |4cs ‘ﬂ‘—"_ P
5| 2-9 T0 15 | 2-9 T0 15 | 2'-8 T0 15| 2-8 T0 15| 2'-8 T0 15 | 2-8 T0 15 | 2-8 T0 s
5¢9 |WINGWALL, B.F.V. LONG vaR.,  s5-2 |82 |var.| 52 | ®2var| s-1 |8 fvar) s-r | ® fvar) s |8 var|  s-1 | fvar| s | 81 ]5C9 (3.D=4}
4 | 2-10 T0 4 | 2-10 TO 4 | 2.3 10 4| 2-9 T0 4 | 2.9 T0 4 | 2-3 T0 4 | 2-9 10 oo
5CIO|WINGWALL, B.F.V. SHORT var., 3-8 | "lvar| 3-e | M var] 31 | Bfvar) 3-r | Bfvar] o3-S var] 31 | Blvar| zer | 13 ]Pe0 0
6| 9-4 T0 0 | 9-4 T0 57| 9-3 T0 sl | 9-3 T0 45 | 9°-3 TO 39 | 9-3 T0 34 | 9-3 T0 =
Scll \WINGWALL, B.F.V. LONG var, =i | T var. o [ fvard g (83T lvar) im0 |20 var. 610 |82 fvar. Cis-io | 2'O0var.) Ciaen (48[ L 6s6
15 8’-0 TO I 8’-0 TO 39| 7-11'TO 36 | 7'-11 TO 32 | 17-11'TO 29 | 7’11 TO 25 | 7'-11 ' TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5cI2|WINGWALL, B.F.V. SHORT var, 120 | "P8fvar.| 10-10 |'O8var| ie-9 |3fvar, 1r-ni |48 |var| 1e-9 | Y2var| is-i1 |38Ofvar.| a9 298512 CLUDES ToP OF WMemAL GUATTITIES
6c13 WINGWﬁLL, B.F.V. LONG e e[ e-Tar o6 [7aifai |06 fear| 35| i0-6 [552]29 | 106 [457| 24 | 106 |37ofeci3| § WCLiOES TR O BN A AL THICKNESS, ADJUST CONCRETE QUANTITIES
613 |WINGWALL, B.F.V. SHORT | = === == |=-|28| io-6 [|442|25| 106 |394]2 lo'-6 331 | 18| 10-6 |284| 14| 106 |221|6cI3 FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
5c14 [ WINGWALL, B.F.V. LONG 2 0-9 22| 2 9-9 |20 1 78 | 18| 2 l6-8 35| 2 58 | 33| 2 4= |31 | | 3-8 | 14 |5cl4
5c14 | WINGWALL, B.F.V. SHORT | - |11 | 2 9-9 |20 2 7-8 | 37| | 6-8 | 17| 2 I5-8 | 33| | 4.8 | 15| 2 3-8 | 29 |5cl4 NOTE:
4d1_|APRON, LONGIT., BOTT. 25 | 18-4 |308| 25 | 15-6 |259| 2l | 38-1 |534| 21 | 35-3 |494| 21 | 32-5 |455| 21 | 29-7 |4i5| 21 | 269 |375]4dl WEIGHT OF BARS OVER 40'-O LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 [APRON, LONGIT., BOTT. LONG 3 27-8 | 55| 3 22'-0 | 44| 3 68-5 |142| 3 62-7 |130] 3 56'-8 | 118] 3 | 50-10 [106] 3 45'-0 [ 95 | 4d2 LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
4d3 [APRON, LONGIT., BOTT. SHORT 3 17-10 36| 3 145 | 29| 3| 42-2 |89| 3| 38-8 |77| 3| 35-1 |70]| 3| 31'-7 |63]| 3 28'-2 | 56 |43 . . WINGWA
6F1 |APRON, LONGIT., TOP 37| 18-4 |09 37 | 15-6 |s6l |31 | 38-1 |1773| 31 | 35-3 |1e4l| 31 | 32-5 [1509| 31 | 29-7 [1377] 31 | 26-9 |1246| 671 ..EgﬂgjDEEQ?E?SHBR&,N&WLLLL
5 | 6-10 TO 4 | 6-0 T0 15 | 66 TO 4| 5-8 T0 2 | &-11 T0 | &-1710 3 | 7-3 70
6F2 APRON, LONGIT., TOP LONG vaR.,  15-0 | 82 |var.| 12-2 | % |var| 34-10 |*®8fvar., 320 [3%®|var.| 29-2 |3%5|var.| 26-4 |%®8|var.| 236 |208]6f2 HEADWALL NOTES:
L]
63 |APRON, LONGIT., TOP SHORT 3| 86 TO gy f 2 | 9110 fap) 9 81 TO Jogp] 8 | 878 TO Joug)| 8 | 579 TO foppf 7| 874 T0 | 73] & | 6710 TO |55 63
J “ VAR, 15-4 VAR.| 12'-6 VAR, 35-2 VAR, 32-4 VAR.| 29'-6 VAR, 26'-8 VAR.| 23-10 I. SEE DRAWING TRRCB Gl-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 |APRON, LONGIT., TOP LONG 330 s 28-1 |42 |1 74-8 |lie| 1 | es-i0 |107] 1 63-0 | 98| | sT-2 |89 | 51-4 | 80 |6F4| 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 |APRON, LONGIT., TOP SHORT | 21'-5 32| 1 1711 21| 1 4511 2] 1 42'-5 67 | I 38'-11 58| | 35'-5 53] 31-11 48 | 6f5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
211 PARAPET, VERTICAL ST e 3341 5 &8 133dles | e85 128913 o8 1281635 o= |28 1e3 e<8 2811 &3 &<8 284 | 4 ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
731 |PARAPET, HORIZONTAL 4| 548 |465| 4 54-8 |465| 4 | 47-7 |407| 4 | 47-1 |403| 4 | 46-8 |400| 4 | 46'-8 |400| 4 46-8 | 400| 7Ji NOT MORE THAN 3'-0 [N EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
o T e 75 TAREERT TRETATET TR o572 70 TREERT EREETR 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
6ml |APRON, TRANS., TOP an| 0 lioag) AT | 1352 TO fapg] B3 | STEIN TO f1417) 23 | 376 TO Jy5ggf 20 | 3T 22 TO Hiigal [ | 3122 1O Ja30] 13 | 322 1O 18| 6mi ?Jgﬁgv.lx NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
20 | 4-8 T0 16 | 4-17T0 4 | 42'-3 T0 I | 4r-nTo 3 | 30-3 T0 7| 21-5 T0 10 | 24-7 70 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 |APRON, TRANS., TOP } 300 ! 199 ; 271 ) 66 ; 140 ) 312 ] 420 | 6m2
m ’ ’ VAR.| 15'-4 VAR.| 12'-6 VAR. —43'-5 VAR.| 4l’-11 VAR.| 3I"-9 VAR.| 3I'-11 VAR.| 31I"-4 ™1 7. HORIZONTAL TAILS OF BARS "b" & "s' ESTIMATED TO EXTEND 2'-0 BEYOND BACK OF PARAPET
T T 1 T T Tdazliwo-3710 a1 | 9-7 10 39 | 8-3 T0 35 | 7-8 T0 31| 74170 (INTO END OF BARREL). LONGITUDINAL BARS “d", "6F1" AND "6F3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 33-4  |Bvar.| 321 |'"283)var.| 298 |''|var.| 2610 |[FO7|var.| 24'-0 |724|®M3]|  SECTION OF BARREL A MINIMUM OF 2/-0 BEYOND BACK OF PARAPET.
10 | 46°-7 TO 8 46'-7 TO 24 138-10 TO 22 | 38'-7 TO 20 | 38-4 TO 18 | 38°-4 TO 6 38-4 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 |APRON, TRANS., BOTT. VAR, 562 |805|var.| sa-1 |832|var| e3-4  |'9'®fvar.) e1-0 |'"3|var.| s8-7  |'5'®|var.| se-6  |'336|var.| “sa-4  |'16'[6M4[  REQUIREMENTS.
6p| |CURTAIN, HORIZONTAL 4 | 5211|331 4 | s2-n |331| 4| 45-3 |285| 4 | 45-0 |284| 4 | 44-9 |282| 4 | 44-9 |282| 4 44-9 |282|epl
6p2 |CURTAIN, HORIZONTAL LONG 4| 20-2 |i21| 4 17-0  |102| 4 | 42-4 |2e8| 4 | 392 |235| 4 | 36-0 |216| 4 | 32-10 |i97| 4 29-8 | 178 | 6p! Ve ) o
6p3 |CURTAIN, HORIZONTAL SHORT 4 86 |5 | 4 76 |45] 4 58 94| 4 4-7 |88 ]| 4 3-71 | 82| 4 2-7 |76 4 =7 | 70 |ep2 ‘ IOWADOT Highway Division
65| |WING SLOPE, BOTH F. LONG 2 8-4 | 25| 2 8-4 |25] 2 8-4 |25] 2 8-4 |25]| 2 g-4 |25]| 2 8-4 |25]| 2 8-4 | 25 |6sl &
652 |WING SLOPE, BOTH F. SHORT 2 | 7 24| 2 7o |eal 2| v-n leal 2| v Jeal2 | v-u |24l 2| 7v-u |e4| 2 7-11 | 24 |es2 =
o STANDARD DESIGN
653 |[WING SLOPE, BOTH F. LONG 2 | 21-71 83| 2 28 | 65| 2 | e69-0 |214| 2 | 63-1 |196| 2 | s51-2 |118] 2 | s51'-3 |16l | 2 45'-4 | 143|653 2
w w
654 |WING SLOPE, BOTH F. SHORT 2 68 |50 2 130 | 39| 2 | 42-1 |133| 2 | 38-6 |l16| 2| 34-10 [105] 2 | 312 | 94| 2 | 2r-7 |83 |6s4 = " TRIPLE REINFORCED CONCRETE
655 |WING SLOPE, F.F. LONG [ | 32-10 49| 1 | 2611 |40 74-3 |15 1 68-4 | 106] | 62'-5 | 97| | 56'-6 | 88 | | 50-7 | 79 | 6s5 S 3
656 |WING SLOPE, F.F. SHORT [ 271 [32] 1 180 |27 | 1 - (14| 435 |69 | 1 | 39-10 |60 1 362 | 54| | 32-6 | 49 |6s6 3 ] % BOX CULVERTS
6s7 [INTERIOR WALLS, BOTH F.H. 4 17°-11 08| 4 147~ 90| 4 38-8 [232] 4 35-9 |215] 4 32'-10 | 197] 4 29'-10 [ 179] 4 26'-10 |16l | 657 2 VS APRIL, 2012
5t1 |CURTAIN, VERTICAL 53| 65 |355| 49 | &5 |328|69| 7-11_|570| 66| 1-8 |528| 63| 15 |487| 60| 7-2 |448]| 56 | 6'-1I _|404]5%I e -
o TIVATED REINF. STEEL 7120 LB 5362 LB 18,126 LB 16,180 LB 14,297 LB 12,555 LB 10,825 LB - g FLARED WING
PARAPET 4] 5.1 5.1 28 2.7 76 76 76 a 2 _Q_
oSAEUAm-:TAISvIvi?_L CONCRETE  |WINGWALLS] 8.1 57.4 CY 5.5 473 ¢y |50.5] iss.8 ¢y |39.6] 1337 ¢y [30.3] 138 cy  [es2| 994 oy  |20.4]| 857 oY < a HEADWALLS TRH 45-8-12
FOOTING X|44.2 36.7 (00.5 89.4 78.9 69.6 60.7 45° SKEW
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BILL OF REINFORCING FOR ONE HEADWALL 45° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
0 x 7' 10" x 6 10" x 5 0" x 4 a7
2-10 LENGTH
BAR LOCATION SHAPE N0, ] LENGTH [WT.|NO.| LENGTH |WT.|NO.| LENGTH [WT.|no.] LenctH [wr.| AR LI : | . . 1a
5fa [FENCE ANCHOR (GALV.) 2 2-10 6|2 2'-10 6|2 2-10 6 | 2 2-10 6 |5fa [ -3-0 | E|? El?
4b! |WINGWALL, B.F.H. LONG [ 45-6 | 32| | 39-8 | 26| | 33-10 | 23| | 28'-0 | 19 |4bl N S z z| s N
4b2 |WINGWALL, B.F.H. SHORT [ 285 |19 |1 24'-11 7] 21'-5 4] 7= 12 |42 ® 45,0 0=3} .- —|' p=a) .| 2" =@ =33 )
5 | 19-6 TO 4 | 19-5 TO 3] 19-5 TO 2 | 19-5 TO
4b3 |WINGWALL, B.F.H. LONG VARl az-g 1105l ar) 3emit | 5 Warl 3 51 |yaR.| 253 | 30 [4p3 o o 5
5 |12/-10 TO 4 |12/-10 TO 3 |12-10 TO 2 |12'-10 TO L—» L—»
4b4 |WINGWALL, B.F.H. SHORT VARl oerg | 86 |uarl T23n3 | 48 [varl Treme | 33 [aR) Crees | 19|44 ccl3
5b5 [WINGWALL, F.F.H. LONG [ 456 |50 [ | 39-9 |4l | 1 | 33-1 |35]1 28-1__ | 29 | 5b5 5¢ll,12,14
566 |WINGWALL, F.F.H. SHORT [ 285 | 30| | 24-11 |26 | 1 25 |22 | | 7= 19 | 5b6 . ,
6 | 13-8 TO 5 | 13-8 TO 4 | 13'-8 TO 3| 13-8 TO 2'-104 _  LENGTH 98 LENGTH
5b7 |WINGWALL, F.F.H. LONG s azs . 1Tl aR) 3eit 1132 |uarl T3 93 |y arl 253 | 61 [5D7 | fw
6 | 9-4 10 5 | 9-4 TO 4| 9-4 70 3] 9-4 70 .
568 |WINGWALL, F.F.H. SHORT AR, 2610 | "3 VAR Ta3-a | 85 fvarl T1smio0 | 8 [vaR) Tre-a | 40 |Sb8 = "‘\QDMé
22 |2 EA.6'-T 18 |2 EA.6'-8 14 |2 EA.6'-10 10 |2 EA.7'-0 N "
569 [INTERIOR WALLS, BOTH F.H. VARl 70 533 1392 yar. To s0-5 1254 k. 1o 177 | T8 VR To a-g | 113 ] 569 °
43| 2'-8 TO 37| 2-8 TO 31| 2-8 10 25 | 2-8 TO 8
4cl |WINGWALL, F.F.V. LONG varl o 1181 ARl Seen 143 [ Akl S0 1199ar “emio- | 79 [4e! 6p3
26 | 2-9 TO 22 | 2-9 T0 19 ] 2-9 T0 15| 2-9 T0
4c2 |WINGWALL, F.F.V. SHORT varl “en nofarl “g-g 85 |y ar| 7] 68 [ ar.| * 6-g 48 | 4c2 5-3% -1} 628 | LENGTH _
4¢3 |WINGWALL, F.F.V. LONG --- --- -] --- --- e -—- - 1--- --- -] 4c3 I 6-4 |
(1 D=4;
4c4 |WINGWALL, F.F.V. SHORT --- --- -] --- --- e -—- - 1--- --- -~ | 4c4 e i .
J J o
4c5 |WINGWALL, F.F.V. LONG [ 8'-8 6 |1 7-8 5 |2 6'-8 9 |2 5-8 8 | 4c5 = = T
4c5 |WINGWALL, F.F.V. SHORT [ 8'-8 6 |2 7-8 o] 6'-8 4|2 5'-8 8 | 4c5
4c6 |INTERIOR WALLS, BOTH F.V. 4 -7 4|4 -7 4|4 -7 4|4 -7 4 |4ce
76 |2 EA. -9 66 | 2 EA. I'-9 54 | 2 EA.1'-9 44 | 2 EA1'-9
A4CT /INTERIOR WALLS, BOTH F.V. VAR, TO 7-4 |23 |var.| T0 &-5 | '8Ofvar. TO 5-4 | '2Blvar| TO 4-5 | I |47 5-18 LENGTH ‘
4cB [INTERIOR WALLS, BOTH F.V. 6 7-6 30| 6 66 |26 6 5-6 22| 6 4-6 18 | 4c8 ‘ﬂ‘—"_ 52
15| 2-8 TO 15| 2-8 TO 15| 2-8 TO 15| 2-8 TO L
5¢9 |WINGWALL, B.F.V. LONG varl s 6 [iarl "5 6 [varl "o 6 [varl "5 61 |5c9 (04}
4 | 2.9 T0 4| 2-9 10 4 | 2-9 T0 4 | 2-9 710 oo
5¢I10|WINGWALL, B.F.V. SHORT VARl 3-7 13 k) <37 K P 13l arl <37 13 |5¢i0 3
28 | 9-3 TO 22| 9-3 T0 16| 9-3 T0 0] 9-3 10 -
5ci1 [WINGWALL, B.F.V. LONG varl s 1338aR) e 1254 var) o |78 lvar) oo | 105 [Ben CoTE, b6s6
22 | T-11TO 18 | 7-11 TO I5 | 7'-11 TO 1| =170 ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5¢12 |WINGWALL, B.F.V. SHORT varl s 1250 Akl C12-a o 1194 var) i 1155 var) ro-g . |10T[5el2 NI ———
EC:g n’mgmtt’ g'E'V'égggT ::3 :8,:2 f?g '72 :g,:g 'I?g — — — gc:g X ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
¢ » B.F.V. c FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
5cI4|WINGWALL, B.F.V. LONG [ 12'-8 3] -8 2] 2 -8 | 22| 2 9-8 20 [5ci4
5cI4|WINGWALL, B.F.V. SHORT [ 12'-8 3] 2 -8 | 24| 1 10'-8 nlz 9'-8 20 [5ci4 NOTE:
4dl |APRON, LONGIT., BOTT. 21 24'-0  |337] 2l 212 [297] 2 18-4  |257]| 2l 5-6  |217]4dl WEIGHT OF BARS OVER 40'-O LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3 39-3 | 19] 3 33-6 | 67| 3 27-8 |55 3 22'-0 | 44 | 4d2 LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
4d3 [APRON, LONGIT., BOTT. SHORT 3 248 | 49| 3 2.3 [ 43| 3 7-10 36| 3 14-5 | 29 | 4d3 . Y WINGWA
6F1 |APRON, LONGIT., TOP 31 24-0  |[117] 3 21'-2 | 986] 31 18-4 |854]| 31 15-6 | 7122|67FI ..EgﬂgfDEEQ?E?LS“E)R‘,TV,N&WLLLL
8 | 6'-5 TO 7| 5-7 10 5 | 6-10 TO 4] &-0 10
6F2 |APRON, LONGIT., TOP LONG varl 208 1183 var) 1710 |23 |var) im0 | 82 AR 12—z | 55 |6F2 HEADWALL NOTES:
63 |APRON, LONGIT., TOP SHORT S| TAT0 g A | TTINTO fgg | 3 876 TO g f 2 1 9T TO T gn | ges )
, ’ VAR.| 21-0 VAR, 18-2 VAR, 15'-4 VAR, 126 I. SEE DRAWING TRRCB Gl-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
6F4 |APRON, LONGIT., TOP LONG [ 45-6 | 12| 1 39-9 |60 | | 33-11 |51 || 28’ 42 | 6F4| 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
6F5 [APRON, LONGIT., TOP SHORT | 28'-5 43 | | 24'-1| 37| 21'-5 32| 1 17-11 27 |6fs| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
5| os lfes e lamife| g lann e sa a1 | * AL A M0 L0 REMONG STE, K o B8 SRS oY i S AT ITEnus o
1JT_|PARAPET, HORIZONTAL 4 d6’-2 3961 4 46'-2 3961 4 6’239} 4 4622 13968 1] 5 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
eml |APRON, TRANS., TOP 9 |367-10 TO|gng| 5 | 367210 TO|5qg) | 1367210 TO | 5o [ 23 1 13-2 TO |40 6m, OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
, ’ VAR.| 38-4 VAR, 377 VAR.| 36’-10 VAR, 29'-8 INCHES.
6m2 APRON, TRANS., TOP 14 2"_’8 T0 558 18 IBI_IIO TO 682 22 |6l_9 TO 789 16 4I-I, T0 199 | 6m2 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
VAR. 3I’-5 VAR, 3I'-7 VAR. 31’9 VAR. 12'-6 7. HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-0 BEYOND BACK OF PARAPET
27| 6-5 TO 23 | 5-10 TO 20 | 4-8 TO ] ] - (INTO END OF BARREL). LONGITUDINAL BARS “d", “6F1”, AND "6F3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 210 [®®|var| 1s-2 | B |var. is-a | 300 6m3)  SECTION OF BARREL A MINIMUM OF 2-0 BEYOND BACK OF PARAPET.
14 | 38-1 TO 12 | 38-1 TO 10 38-1 TO 8 38-1 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 |APRON, TRANS., BOTT. VARl s2-0 |988|yar. Tagi-to 1826 |yaR.| T ar—g |672|yar| ag-7  |523|6m4 REQUIREMENTS.
6pl |CURTAIN, HORIZONTAL 4 44-6  |281| 4 446|281 | 4 44-5  [280| 4 44-5  |280|6p!
6p2 |CURTAIN, HORIZONTAL LONG 4 266 |159] 4 23-4  |140]| 4 202 |121| 4 17-0 | 102|6pI /‘ ) o
6p3 |CURTAIN, HORIZONTAL SHORT 4 10-7 |64 4 9-6 57| 4 86 51 | 4 7-6 45 | 6p2 ‘ IOWADOT Highway Division
6sl |WING SLOPE, BOTH F. LONG 2 8-4 25| 2 8'-4 25 | 2 8'-4 25| 2 8'-4 25 | 6sl &
6s2 WING SLOPE, BOTH F. SHORT 2 - 24| 2 -1 24| 2 -1 24| 2 711 24 | 6s2 =
653 [WING SLOPE, BOTH F. LONG 2| 395 |n8|2]| 336 [0|2]| 2v-1 [85| 2| 28 |65]6s3 " 2 STANDARD DESICN
654 |WING SLOPE, BOTH F. SHORT 2 | 25-1 |12| 2| 20-3 |6l |2 68 |50 2 | 13-0 |39 |6s4 = " TRIPLE REINFORCED CONCRETE
655 |WING SLOPE, F.F. LONG [ 44-8 |70 | | 38-9 |58 | 32-10 | 49 | | 26'-11 | 40 | 6s5 © 8
656 |WING SLOPE, F.F. SHORT [ 2811 | 43| | 25-3 |38 | 2.7 32| 1 18-0 | 27 | 6s6 g § g BOX CULVERTS
6s7 |INTERIOR WALLS, BOTH F.H. 4 23'-11 144 4 20°-11 126 4 1711 08| 4 14°-11 90 | 657 2 VS APRIL, 2012
5t1 |CURTAIN, VERTICAL 53 6'-8__ |369] 49 6'-5 | 328]| 47 6'-5 _|3I5] 43 6-5 | 2885t @ o
ot IMATED REINF. STEEL 9277 LB 7829 LB 6350 LB 5262 LB - g FLARED WING
PARAPET 4| 4.4 7.4 7.4 2.4 @ 2 -Q-
Oﬁ'E"A,_TETA'SV'V'if’_L CONCRETE |WINGWALLS|14.6]  70.8 CY .l 59.4 CY 8.1 49.7 CY 5.5 40.7 CY < a HEADWALLS TRH 45-3-12
FOOTING x|51.8 43.9 37.2 30.8 45° SKEW
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3S + 4C + 2'-6 2'-6 -3
/
g s T ESTIMATE OF QUANTITIES - ONE JOINT - 10’ SPAN
BARS 6yl AT 1'-0 C-C NS BILL OF REINFORCING STEEL 10 x 4" 10’ x 5 10’ x 6 0 x 1 10" x 8
NO. SPA. = 35 + 3 ‘ c 1T \ BAR LOCATION SHAPE |NOJLENGTH | WEIGHT [NO.JLENGTH | WEIGHT [NOJLENGTH | WEIGHT |[NOJLENGTH | WEIGHT |NO.JLENGTH | WEIGHT
S+ 10 | - ol - 6x| | SLAB & WALLS 4] 45-3 | 272 | 4] 45-3 | 212 |4 45-3 | 272 |4 ] 45-3 | 2712 |4] 45-3 | 212
- <— ¢ CULVERT S R 6x3—F— S 6x2 | FLOOR & WALLS 4] 475 | 285 | 4| 49-5 | 297 |4 | 45-1 | 211 |4 | 451 211 |4 | 45-1 | 271
6xI Ly ! | o — 6x3 | WALLS -1 - - -1 - - |8 5-4 64 |8 -4 6 |8 7-4 88
\* Iy ! ¢ Jdo L R RS CRE ] oL |6yl [ TOP & SIDES 46| 80 553 |48] 8'-0 577 |50] 8-0 | 60l |52] 8-0 625 |54] 8-0 | 649
o™ -l i _ i bl /] ev! 7 7] |6y2| BOTTOM 34| 9'-6 485 34| 9'-6 485 34| 9'-6 485 34| 9'-7 489 [34| 9-7 489
J — = A N\ — N SN S alg 7 ‘ 6z | BOTTOM & FLOOR 34] 311 200 |34] 311 200 [34] 3-11 200 |34 3-11 200 |34] 3~ 200
ol ;\@% l 6yl 7] 3 | Fl2 EXF?RJES&F%ME?LLER TOTAL WEIGHT (LB) 1796 1831 1893 1933 1963
ol <. <1—- }" PREFORMED EXP. || | — N v : TOTAL CONCRETE (CY) 13.0 13.3 13.6 13.9 14.2
o JOINT FILLER | | z - ’
BT eax|] e i i . 6l <|= TOP & SIDES - BARS 6yl ESTIMATE OF QUANTITIES - ONE JOINT - 10’ SPAN
‘f &< 13 A | i Tl < . 1# PREFORMED BILL OF REINFORCING STEEL 10X 9 10" x 10’ 10" x_II’ 10" x_12/
< —v KEYWAY | ; - . o EXP. JOINT FILLER BAR LOCATION SHAPE |NOJLENGTH | WEIGHT [NO.JLENGTH | WEIGHT [NOJLENGTH | WEIGHT [NOJLENGTH | WEIGHT
Ll 2g (SEE BARREL) ‘ | i e 62 6y2 6x| | SLAB & WALLS 41455 | 273 |4 ] 459 | 215 |4 | 46" 277 |4 ] 46'-7 | 280
2w TE ‘ ! 3 Ny / | 6x2| FLOOR & WALLS 41 45-3 | 272 | 4| 45-7 | 214 |4 [45-11 | 276 |4 | 46’5 | 279
< ay3 __J_\ 6y2 & 6z AL ‘ ,-‘..-‘ - . . T3 4 =L 6x3 | WALLS 8| 8-4 100 |8 | 9-4 2 |8 | 10-4 24 |8 11-4 136
@ 4 T =* al R I ST 6yl | TOP & SIDES 56| 8-0 673 |58| 8-0 | 697 |60| 8-0 721 |e2| 8-0 | 745
© P T 5 ‘ — 6y2 | BOTTOM 34 91 489 |34 9-7 489 |34] 9-7 489 |34 9'-1 489
- ! N © exo—dl ’ © 6z | BOTTOM & FLOOR 34] 301 200 |34 3'-11 200 |34 3-1I 200 |34] 3-11 200
6x2 LS | o = S = TOTAL WEIGHT (LB) 2007 2047 2087 2129
S + 1’0 - ! r A TOTAL CONCRETE (CY) 14.5 14.9 15.3 15.7
1 ‘ —; 5
, ‘ s} : PERMISSIBLE CONSTRUCTION
BARS 6y2 AND 6z AT I’-0 C-C 1 = 44 L‘ '2' 13 JOINT ( SEE SHEET TRCBJ 3-12) BENT BAR DETAILS
NO. SPA.= 3S + 3 \ e e s o ™M 2.6 -3 LENGTH - 10/-2 35 + 5-0} s
3S + 4C + 2-6 ! ox
BOTTOM - BARS by2 & 6z K YIS x|
JOINT DETAIL CONCRETE PLACEMENT SR e e i
© ] ol — o
SECTION THRU BARREL - 6x3 2 6X3 Ky -
BARREL | BARREL DIMENSION] BELL JOINT QUANTITES (CY) T —A= S &
SIZE A B C_| FOOTING| WALLS | SLAB T z\.i (I +
0'x 4 125 145] 9 6.511 1.047 | 5.44! 0 6x2 D=4z, \© *
lo'x 5" |25 ] 145 ] 9 6.5 1.332_| 5.441 LENGTH - 10-0
g -3 10"x 6 25 | 145 | 9 6.5 1618 | 5.441 L—J
0'x 7 |25 15 9 6.522 1.903 | 5.44 6xl. 6x2, 6X3
=3 1"-3 ¢ CULVERT 10'x 8 |125] 15 9 6.522 | 2.189 | 5.44 ! .
g 0'x 9 |125]| 15 | 95 | 6.55 2.474 | 5.464 2-3 -7}
6yl R e Rt B i ek = 10'x 10° 125 15 [105] 6.608 | 2.760 | 5.512
" : i ! 10°x 1" |125| 15 | 1.5 | 6.666 | 3.045 | 5.560 .
—= il ! ! ! 10°x 127|125 15 | 13 | 6.5l 3.331 5.63! -Ot (3 al j| o
{ T | i i / 2'-6 -3 B —= " L * Iy
# 1 1 1 -
i 7 2] ' | | 6y2 > | C,)
----------------- e e Sttt 0 | + + 2'-6 >
____________ T 4 ) ) ) |'_3 |'_3
¥ o I I I 21-2 +
i ' ! 6z 6y|
i | | |
i | | | NOTE: m
' ! ! ! 6yl _
! i i i p— ALL DIMENSIONS ARE OUT TQ OUT. D = PIN DIAMETER. 6v2
R éxl : : : v Bx| —fr>—n ! X 1.3 TIMES VERTICAL DIMENSION. Y
H ] ] ] i !
: o | . ! ! ! : ! NOTES'
= i | 1 | < | ' ) H
" } o - - - : : : I. DIMENSIONS AND QUANTITIES SHOWN ARE BASED ON SLAB, FLOOR, AND WALL THICKNESSES
+ PREFORMED EXP i i i
! 2 : | | | | : ! (A, B, AND C, RESPECTIVELY). VALUES FOR THESE DIMENSIONS, UNDER VARYING FILL
o ; JOINT FILLER i i . , .
' : i i i | : - CONDITIONS, CAN BE FOUND ON THE TRRCB CULVERT BARREL DETAIL SHEETS.
+ ] w | | | !
) il . | | | : ! | 2. CHANGE LENGTHS OF BARS 6xl, 6x2, 6z, AND ADJUST REINFORCING STEEL AND CONCRETE
! | | ' : ! i QUANTITIES ACCORDINGLY FOR SLAB, WALL AND FLOOR THICKNESSES OTHER THAN SHOWN.
(&} |
o 6 Bl S i < 2" PREFORMED EXP. | ! i 3. ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE EDGE TO
; \;; . ! | JOINT FILLER % ! ! | OUTSIDE OF BAR, EXCEPT AS NOTED.
o ! 0 | | : | e ! ! : 4. MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE CURRENT STANDARD
< ! "= \ i I o 5 ! <—:—é" PREFORMED EXP. SPECIFICATIONS OF 1.D.O.T.
+ : ; 6x2 ! ! | + 1< : ' JOINT FILLER 5. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS AND DESIGN STRESSES.
» ! ! ! | + T ! i | 6. BARS 6x| & 6x2 MAY BE FURNISHED IN TWO EQUAL LENGTHS ADDING 2’-3 TO THE OVERALL
" : " ' | f " | | | LENGTH TO OBTAIN A 2/-3 MIN. LAP. THE ABOVE IS TO BE PERFORMED AT NO
____________ I | e S v ! ! ! I ! | | ADDITIONAL COST TO THE CONTRACTING AUTHORITY.
B 2 DI SN RSRSRON) Su ! N ! Tt e , 7. BARREL FLOOR BARS ml & m9 ARE TO BE SHORTENED 6" IN LENGTH AT BELL JOINTS.
o : : Lo o< o
R 2 IR S I 7 i i ! | 1 !
------------ s R GDIOWADOT #ishwer diisn
i I i ! | | — 6z &
’ | | ! | | : e
) 11 . ; : < 6x2 bl | 2 STANDARD DESIGN
;: , : — M —— 2| S
9 33 R — G ——r . = i By - RE - TRIPLE REINFORCED CONCRETE
;: SHE [y I B ‘ —— 2z | Rz BOX CULVERTS
| — P > © : L[S @
11 EQ CULVERT - N , ./ . T ! °l2 e APRIL, 2012
i ! ~ — @ & [=
B I e T - \ 6yl PERMISSIBLE CONSTRUCTION J 6y2 — g
JOINT (SEE SHEET TRCBJ 3-12) @ g CULVERT BELL JOINTS TRCBJ |-12
<< o
PLAN VIEW - SLAB PLAN VIEW - FLOOR LONGITUDINAL SECTION - =
10" SPAN
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35 + 4C + 2'-6 2'-6 -3
/
g A ESTIMATE OF QUANTITIES - ONE JOINT - 12’ SPAN
BARS 6yl AT 1"-0 C-C RN BILL OF REINFORCING STEEL 12 x 4 12 x 5 2 x 6 2 x 1 12’ x 8
NO. SPA. = 3S + 3 ‘ c 171 \ BAR LOCATION SHAPE |NOJLENGTH | WEIGHT [NO.JLENGTH | WEIGHT [NO.JLENGTH | WEIGHT [NOJLENGTH | WEIGHT [NOJ LENGTH | WEIGHT,
S+ 10 ‘ - ol - 6x1 | SLAB & WALLS 4| 53 | 308 |4 513 | 308 |4 53 | 308 |4]5/'-3 | 308 |4] 5I'-3 | 308
. <— ¢ CULVERT S R 6x3—F— S 6x2| FLOOR & WALLS 4] 535 | 320 | 4] 555 | 333 |4] 51" 307 |4 50 307 |4 ] 511 307
6x| Ly ! | o . _t 6x3 | WALLS - - - -1 - - |8 5-4 64 |8 ] -4 6 |8 ] 7-4 88
\* e ! ¢ <o L RIRC) ERRER / o oL eyl [ToP & sipEs 52| 8-0 625 |54 8'-0 649 |56| 8'-0 673 |58] 8'-0 697 |60| 80 721
o™ ! : hl R e 771 [ey2| BOTTOM 40| 9-9 586 [40| 9'-9 | 586 40| 9'-9 | 586 |40| 9-10 | 531 [40| 9'-10 | 59I
7 y—rr 2 1 % : N . sy 7 ‘ 6z | BOTTOM & FLOOR 40| 41 245 |40 4-1 245 |40 4- 245 |40] 4'-I 245 40| 4'-1 245
ol ;i% l 6yl T 3 | Fl2 EXF?RJES&F%ME?LLER TOTAL WEIGHT (LB) 2085 2121 2183 2224 2260
ol =]+ <1—- }" PREFORMED EXP. || | — N v : TOTAL _CONCRETE _(CY) 15.0 15.3 15.6 15.9 16.1
o JOINT FILLER | | I _ /
EIT eas i \ ) 6 </= TOP & SIDES - BARS 6yl ESTIMATE OF QUANTITIES - ONE JOINT - 12’ SPAN
‘f § < 13 ,/Gyl | : 5 = SPAN - ; :( . 1" PREFORMED BILL OF REINFORCING STEEL 12 x 9 12" x 10’ 12" x I’ 2" x 12/
- —° KEYWAY | i - . o EXP. JOINT FILLER BAR LOCATION SHAPE |NOJLENGTH | WEIGHT [NOJLENGTH | WEIGHT [NO.JLENGTH | WEIGHT [NOJ LENGTH | WEIGHT
>3 (SEE BARREL) ! = 6 6v2 6x1 | SLAB & WALLS 4515 | 309 |4 59 | 311 |4]52-3 | 314 |4]52-7 | 316
© | T N z N
; o l= TE ‘ : Ny / | 6x2 | FLOOR & WALLS 4] 5'-3 | 308 |4 5’7 | 310 [4]52-1 313 |4 ] 525 | 3I5
< a3 | by2 & bz |1 : A1 . = R : r——1 6x3 | WALLS 8| 84 | 100 |8 9-4 | 12 |8 1074 | 124 |8 II'-4 | 136
o 7 ol Sy - S 7 6yl | TOP & SIDES 62| 8-0 745 |e4| 8-0 769 |66 8-0 793 |[e8]| 8&-0 817
0 ‘ = \ e — ‘ 6y2 | BOTTOM 40| 9'-10 591 |40| 9-10 591 40| 9'-10 591 40| 9'-10 591
' <
A - | N © o | © 6z | BOTTOM & FLOOR 40| 4-1 245 40| 41 245 |40] 4'-1 245 |40 4-I 245
6x2 Fr | o - S = TOTAL WEIGHT (LB) 2298 2338 2380 2420
S + -0 ! r 2 TOTAL CONCRETE (CY) 16.5 16.9 17.3 17.7
! I i 5
, ‘ o ! PERMISSIBLE CONSTRUCTION
BARS 6y2 AND 6z AT I’-0 C-C 1 = 44 L‘ '2' 13 JOINT ( SEE SHEET TRCBJ 3-12) BENT BAR DETAILS
NO. SPA. = 3S + 3 \ il 26 -3 LENGTH - 10’-2 3S + 5'-03 g
, 3S + 4C + 6 .
3S + 4C + 2-6 ! ox ]
BOTTOM - BARS by2 & 6z _ peat?) B —%
1 - — 1 = \ ) -
J T J — 2 N — (S
JOINT DETAIL CONCRETE PLACEMENT b “’E s j“’ B %
SECTION THRU BARREL ! 6x3 Z  6x3 J _—
BARREL | BARREL DIMENSION] BELL JOINT QUANTITES (CY) T —A= S &
SIZE A B C_| FOOTING] WALLS | SLAB T z\.i (I +
122x 4 [145]165] 9 7.588 1.047 | 6.345 0 6x2 D=4z, \© *
i27x 5 [145 |65 ] 9 7.588 1.332_ | 6.345 LENGTH - 10-0
g -3 12'x 6 145 | 165 | 9 7.588 1.618 6.345 L—J
2'x 1 B 7 9 7.600 1.903 | 6.357 6xl. 6x2, 6X3
-3 1"-3 ¢ CULVERT 2% 8 5 | 17 9 7.600 | 2.89 | 6.357 ! .
g 2'x 9 B 17 | 95 | 7.623 | 2.474 | 6.380 2-3 =73
6yl <t Rt B i ek - 12”x 10° | 145 | 17 105 7.686 | 2.760 | 6.416
" : i : 2°x 1 | 145 | 17 12 | 7.772 | 3.045 | 6.487 .
—= ! ! ! 12°x 127 | 145 ] 17 13 | 7.829 | 3.331 6.535 = 1 S al I o
=== i D= ~
[ ﬁ E oA b 26 13 - : j" )
Il / w 1 1 1 y < A
----------------- e e e T | + + 2'-6
____________ T LQ ) ) ) |'_3 |'_3
: o | | HEP. 6Vl
] 1 1 1
:\ 1 1 1 NOTE: y
' : : : - N\ eyl ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. 6y2
;; I —— exl , : : v Bx| —fr>—n ! X 1.3 TIMES VERTICAL DIMENSION.
H ] ] ] i !
: o | . ! ! ! : i NOTES'
5 i | 1 | < | i ! o
. 3‘ v PREFORMED EXP : : : i B i I. DIMENSIONS AND QUANTITIES SHOWN ARE BASED ON SLAB, FLOOR, AND WALL THICKNESSES (A,
o ' 5N FILLER : : : Y ! ! B, AND C, RESPECTIVELY). VALUES FOR THESE DIMENSIONS, UNDER VARYING FILL CONDITIONS,
N ; % : : : ' ' : CAN BE FOUND ON THE TRRCB CULVERT BARREL DETAIL SHEETS.
o 7 N | : : ! ! ! 2. CHANGE LENGTHS OF BARS 6xl, 6x2, 6z, AND ADJUST REINFORCING STEEL AND CONCRETE
! o : P ! ! : QUANTITIES ACCORDINGLY FOR SLAB, WALL AND FLOOR THICKNESSES OTHER THAN SHOWN.
% 6xl T | S ' <—— 2" PREFORMED EXP. ! ! i 3. ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE EDGE TO OUTSIDE
1
2 \;; . ! | JOINT FILLER % ! ! | OF BAR, EXCEPT AS NOTED.
o ! 0 | : : + - ! ! : 4. MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE CURRENT STANDARD
< ! M= | i i @ 5 ! <—:—é" PREFORMED EXP. SPECIFICATIONS OF 1.D.O.T.
+ : & 6x2 ! ! ' + 1< : ' JOINT FILLER 5. SEE SHEET TRRCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS AND DESIGN STRESSES.
" ! o ! ! ' ARk ! g , 6. BARS 6x| & 6x2 MAY BE FURNISHED IN TWO EQUAL LENGTHS ADDING 2'-3 TO THE OVERALL
" : " T ! ' LE : : ' LENGTH TO OBTAIN A 2/-3 MIN. LAP. THE ABOVE IS TO BE PERFORMED AT NO ADDITIONAL
____________ I | e S v ! ! ! I ! i ! COST TO THE CONTRACTING AUTHORITY.
B 2N DI SN RSRSRON) Su ! N ! Tt e , 7. BARREL FLOOR BARS ml & m9 ARE TO BE SHORTENED 6" IN LENGTH AT BELL JOINTS.
o : : Lo o< o p—
Y v | ___.:w____ ____________________ / | | ! ! !
1 |+ e N i i | ! : | JIOWADOT Highway Division
i | | : | | : @
i 1 ! 1 1 I — 62z o
' i i ! i | : 2
' i i : h 6x2 —p>mf——>! ; 2 STANDARD DESIGN
%) H Y | | T H . Y : = w
5 33 X — G ——r . = T - RE - TRIPLE REINFORCED CONCRETE
u AT = : ‘ vt 22| R BOX CULVERTS
! —— p— e S © v/ |2 &
11 EQ CULVERT - N , ./ . T | °l2 e APRIL, 2012
i ! ~ — @ & [=
T T T i e T - \ 6yl PERMISSIBLE CONSTRUCTION J 6y2 - g
JOINT (SEE SHEET TRCBJ 3-12) i g CULVERT BELL JOINTS TRCBJ 2-12
<t o
PLAN VIEW - SLAB PLAN VIEW - FLOOR LONGITUDINAL SECTION - =
12" SPAN
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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
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@IOWADOT Highway Division

STANDARD DESIGN

TRIPLE REINFORCED CONCRETE
BOX CULVERTS
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CULVERT BELL JOINTS

ALL SPANS
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