Addendum

lowa Department of Transportation Date of Letting: May 17, 2016

Office of Contracts Date of Addendum: May 6, 2016
B.O. Proposal 1D Proposal Work Type County Project Number Addendum
306 75-C075-144 GRADING PLYMOUTH FM-CO075(144)--55-75 17MAY306.A01

Make the following changes to the PLAN:

ADD these standards to the plan:

RCB G1-12
RCB G2-12
RCB 10-6
CBJ 3-12
CBJ 4-12
RCB G1-87
FHW 15-1-87
FHW 15-4-87
FHW 15-5-87
FHW 15-6-87

The box culvert standards being used are the latest.

The headwalls are the flared headwalls and therefore are the older standard.

Please add the attached RCBC STANDARD SHEETS TO THE PLAN.
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DOT

Highway Division

SINGLE REINFORCED CONCRETE

BOX CULVERT STANDARDS

GENERAL NOTES:

I
2.

12.
13.

16.
7.
18.

THE RCB CULVERT SECTIONS ARE DESIGNED FOR HL-93 LIVE LOAD AND EARTH FILLS OF

VARYING HEIGHTS.

THE RCB CULVERT SECTIONS ARE DESIGNED FOR CLASS | EXPOSURE CONDITIONS EXCEPT:
CLASS 2 EXPOSURE CONDITION IS UTILIZED FOR THE SLAB DESIGN IN O'FILL
INSTANCES.

ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED AT INTERVALS OF NOT

MORE THAN 3/-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.

THE CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR EDGE OR END OF REINFORCING

BAR TO BE 2" UNLESS OTHERWISE NOTED.

EXCEPT FOR DOWEL BARS 5r1 IN SLAB, LONGITUDINAL REINFORCING IS NOT TO EXTEND

THRU THE CONSTRUCTION JOINTS.

FLOOR OF BARREL IS TO BE FINISHED SMOOTH. SIDES OF FOOTING ARE TO BE FORMED

TO INSURE CORRECT LINE AND GRADE.

THE PERMISSIBLE CONSTRUCTION JOINT AT THE TOP OF THE WALLS MAY BE LOWERED

AT THE CONTRACTOR’S OPTION WITH ENGINEER’S APPROVAL.

THE REINFORCEMENT SUPPLIED FOR THIS STRUCTURE SHALL BE GRADE 60

REINFORCEMENT IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS. THE DESIGN

STRESSES ARE BASED ON GRADE 60 REINFORCEMENT.

THE VERTICAL BARS IN THE WALLS MAY BE SPLICED ABOVE THE FOOTING AT THE

CONTRACTOR’S OPTION AS FOLLOWS:

BAR SIZE NUMBER 415678189
MINIMUM SPLICE LENGTH {17"]21"|25" 31"} 41" 51"

THIS SPLICE, IF USED, WiLL BE AT THE CONTRACTOR’'S EXPENSE.

. REINFORCING BAR CLEARANCES WILL BE AS FOLLOWS:

EDGE CLEARANCES: 2" EXCEPT
TOP OF FLOOR 22" TO NEAR TRANSVERSE RE{NFORCING BAR
BOTTOM OF FLOOR 31" TO NEAR TRANSVERSE REINFORCING BAR
END CLEARANCES:
VERTICAL TOP 2"
VERTICAL BOTTOM 3" OR 31" IF OVERALL HEIGHT OF THE
CULVERT IS NOT TO A FULL INCH
TRANSVERSE 2"

. ALL CONSTRUCTION JOINTS SHALL BE FORMED WITH A BEVELED KEYWAY EXCEPT AT

BELL JOINTS.

ALL BEVELED KEYWAYS SHALL BE CENTERED.

KEYWAY SIZE SHALL BE 2x4 EXCEPT AS FOLLOWS:
KEYWAY BETWEEN THE FLOOR AND WALL SHALL BE 2x6 WHEN THE WALL IS
GREATER THAN [0 INCHES WIDE.

. KEYWAY DIMENSIONS SHOWN ON THE PLANS ARE BASED ON NOMINAL DIMENSIONS

UNLESS STATED OTHERWISE. IN ADDITION, THE BEVEL USED ON THE KEYWAY SHALL BE
LIMITED TO A MAXIMUM OF 10 DEGREES FROM VERTICAL.

. IF 0°0F FILL IS SPECIFIED, DETAILS FOR PAVING NOTCH AND REFERENCE TO EPOXY

COATING OF SLAB REINFORCING STEEL, IF APPLICABLE, SHALL BE INCLUDED IN THE
FINAL PLANS.

ALL DIMENSIONS ARE IN FEET AND INCHES UNLESS OTHERWISE NOTED OR SHOWN.
SEE CURRENT STANDARD SPECIFICATIONS REGARDING CONCRETE FORM REMOVAL.
THESE CULVERT STANDARDS LABEL ALL REINFORCING STEEL WITH ENGLISH NOTATION
(5al IS § INCH DIAMETER BAR). ENGLISH REINFORCING STEEL RECEIVED IN THE FIELD
MAY DISPLAY THE FOLLOWING "BAR DESIGNATION®, THE "BAR DESIGNATION" IS THE
STAMPED IMPRESSION ON THE REINFORCING BARS, AND IS EQUIVALENT TO THE BAR
DIAMETER IN MILLIMETERS.

ENGLISH SIZE 4156789

BAR DESIGNATION

3116(19122]25)29

. IN THE EVENT THE SLAB THICKNESS AT THE BARREL END SECTION EXCEEDS 20 INCHES,

THE CULVERT PARAPET SHALL EXTEND A MINIMUM OF 6 INCHES ABOVE THE TOP OF THE
CULVERT SLAB. REFER TO THE CULVERT DESIGN MANUAL FOR INSTRUCTIONS. THESE
DETAILS ARE TO BE INCLUDED IN THE DESIGN PLANS TO ADDRESS THESE SITUATIONS.

INDEX
RCB Gi-12
RCB G2-12
RCB 3-3-12
RCB 4-4-12
RCB 5-3-12
RCB 5-4-12
RCB 5-5-12
RCB 5-6-12
RCB 6-3-12
RCB 6-4-12
RCB 6-5-12
RCB 6-6-12
RCB 6-7-12
RCB 6-8-12
RCB 8-4-12
RCB B8-5-12
RCB 8-6-12
RCB 8-7-12
RCB 8-8-12
RCB 8-9-12
RCB B-10-12
RCB 10-4-12
RCB 10-5-12
RCB 10-6-12
RCB 10-7-12
RCB {0-8-12
RCB 10-9-12
RCB 10-10~{2
RCB 10-11-12
RCB 10-12-12
RCB 12-4-12
RCB 12-5-12
RCB 12-6-12
RCB 12-7-12
RCB 12-8-12
RCB 12-9-12
RCB 12-10-12
RCB {2-11-12
RCB {2-12-12
PWH 0-1-12
PWH 0-2-12
PWH 0-3-12
PWH 0-4-12
PWH 0-5-i2
PWH 0-6-12
PWH 0-7-12
PWH 0-8-i2
PWH 0-9-12
PWH 15-1-12
PWH 15-2-12
PWH 15-3-12
PWH 15-4-12
PWH 15-5-12
PWH 15-6-12
PWH 15-7-12
PWH 15-8-12
PWH 15-9-12
PWH 30-1-12
PWH 30-2-12
PWH 30-3-12
PWH 30-4-12
PWH 30-5-12
PWH 30-6-12
PWH 30-7-12
PWH 30-8-12
PWH 30-9-12

INDEX &
TYPICAL
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
CULVERT
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL

WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING
WING

HDWLS., 0°
HDWLS., 0°
HDWLS., 0°
HDWLS., 0°
HDWLS., 0°
HDWLS., 0°
HDWLS., 0°
HDWLS., 0°
HDWLS., 0°
HDWLS., 15°
HDWLS., 15°
HDWLS., 15°
HDWLS., 15°
HDWLS., 15°
HDWLS., 15°
HDWLS., 15°
HDWLS., 15°
HDWLS., I15°
HDWLS., 30°
HDWLS., 30°
HDWLS., 30°
HDWLS., 30°
HDWLS., 30°
HDWLS., 30°
HDWLS., 30°
HDWLS., 30°
HDWLS., 30°

FOR SINGLE CULVERT STANDARDS:

GENERAL NOTES
CULVERT BARREL DETAILS
BARREL DETAILS, 3
BARREL DETAILS, 4
BARREL DETAILS, S
BARREL DETAILS, 5
BARREL DETAILS, 5
BARREL DETAILS, S
BARREL DETAILS, 6
BARREL DETAILS, 6
BARREL DETAILS, 6
BARREL DETAILS, €
BARREL DETAILS, 6
BARREL DETAILS, 6
BARREL DETAILS, 8
BARREL DETAILS, 8
BARREL DETAILS, 8
BARREL DETAILS, 8
BARREL DETAILS, 8
BARREL DETAILS, 8
BARREL DETAILS, 8

X 3 BARREL SECTIONS
4 BARREL SECTIONS
3 BARREL SECTIONS
4 BARREL SECTIONS
S BARREL SECTIONS
6 BARREL SECTIONS
3 BARREL SECTIONS
4 BARREL SECTIONS
5 BARREL SECTIONS
6 BARREL SECTIONS
7 BARREL SECTIONS
8 BARREL SECTIONS
4 BARREL SECTIONS
5 BARREL SECTIONS
6 BARREL SECTIONS
T BARREL SECTIONS
8 BARREL SECTIONS
9 BARREL SECTIONS
10 BARREL SECTIONS

XX XXXXXXXXXXXXXXXX

BARREL DETAILS, 10 x 4 BARREL SECTIONS
BARREL DETAILS, !0 x 5 BARREL SECTIONS
BARREL DETAILS, {0 x 6 BARREL SECTIONS
BARREL DETAILS, 10 x 7 BARREL SECTIONS
BARREL DETAILS, |0 x 8 BARREL SECTIONS
BARREL DETAILS, 10 x 9 BARREL SECTIONS
BARREL DETAILS, |10 x 10 BARREL SECTIONS
BARREL DETAILS, 10 x 1l BARREL SECTIONS
BARREL DETAILS, 10 x 12 BARREL SECTIONS
BARREL DETAILS, {2 x 4 BARREL SECTIONS
BARREL DETAILS, {2 x 5 BARREL SECTIONS
BARREL DETAILS, {2 x © BARREL SECTIONS
BARREL DETAILS, 12 x 7 BARREL SECTIONS
BARREL DETAILS, 12 x 8 BARREL SECTIONS
BARREL DETAILS, 12 x 9 BARREL SECTIONS
BARREL DETAILS, 12 x {0 BARREL SECTIONS
BARREL DETAILS, 12 x 1] BARREL SECTIONS
BARREL DETAILS, (2 x 12 BARREL SECTIONS

SKEW, DIMENSION TABLE

SKEW, CROSS SECTION DETAILS

SKEW, WINGWALL ELEV. & BOTT. APRON REINF.
SKEW, TOP APRON REINF.

SKEW, QUANTITY TABULATION, 12'~0 SPAN
SKEW, QUANTITY TABULATION, 10’~-0 SPAN
SKEW, QUANTITY TABULATION, 8'-0 SPAN
SKEW, QUANTITY TABULATION, 6'-0 SPAN

SKEW, QUANTITY TABULATION, 5'-0, 4'-0, & 3'-0 SPANS

SKEW, DIMENSION TABLE

SKEW, CROSS SECTION DETAILS

SKEW, WINGWALL ELEV. & BOTT. APRON REINF.
SKEW, TOP APRON REINF.

SKEW, QUANTITY TABULATION, 12'-0 SPAN
SKEW, QUANTITY TABULATION, 10’-Q SPAN
SKEW, QUANTITY TABULATION, 8'~-0 SPAN
SKEW, QUANTITY TABULATION, 6'-0 SPAN
SKEW, QUANTITY TABULATION, 5'-0 SPAN
SKEW, DIMENSION TABLE

SKEW, CROSS SECTION DETAILS

SKEW, WINGWALL ELEV. & BOTT. APRON REINF.

SKEW, TOP APRON REINF.

SKEW, QUANTITY TABULATION, 12'-0 SPAN
SKEW, QUANTITY TABULATION, 10°-0 SPAN
SKEW, QUANTITY TABULATION, 8'-0 SPAN
SKEW, QUANTITY TABULATION, 60 SPAN
SKEW, QUANTITY TABULATION, 5'-0 SPAN

INDEX FOR SINGLE CULVERT STANDARDS (CONT'D):

PWH
PWH
PWH
PWH
PWH
PWH
PWH
PWH
PWH
cBJ
cBdJ
cBd
cBd

SPECIFICATIONS:

45-1-12
45-2-12
45-3-12
45-4-12
45-5-12
45-6-12
45-7-12
45-8-12
45-9-12

1-12
2-12
3-12
4-12

DESIGN:
AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 5TH ED., SERIES OF 2010.

CONSTRUCTION:

PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL
PARALLEL

HDWLS., 45° SKEW, DIMENSION TABLE

HDWLS., 45° SKEW, CROSS SECTION DETAILS

HDWLS., 45° SKEW, WINGWALL ELEV. & BOTT. APRON REINF,
HDWLS., 45° SKEW, TOP APRON REINF.

HDWLS., 45° SKEW, QUANTITY TABULATION, (2-0 SPAN
HDWLS., 45° SKEW, QUANTITY TABULATION, I0°-0 SPAN
HDWLS., 45° SKEW, QUANTITY TABULATION, 8-0 SPAN
HDWLS., 45° SKEW, QUANTITY TABULATION, 6°-0 SPAN
HDWLS., 45° SKEW, QUANTITY TABULATION, 5'-0 SPAN

CULVERT BELL JODINTS, 3/, 4’ & 5’ SPANS
CULVERT BELL JOINTS, 6’ & 8’ SPANS
CULVERT BELL JOINTS, 10’ & 12’ SPANS
CULVERT BELL JOINTS, ALL SPANS

IOWA DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS FOR
HIGHWAY AND BRIDGE CONSTRUCTION, CURRENT SERIES, PLUS APPLICABLE
GENERAL SUPPLEMENTAL SPECIFICATIONS, DEVELOPMENTAL SPECIFICATIONS,
SUPPLEMENTAL SPECIFICATIONS AND SPECIAL PROVISIONS

DESIGN STRESSES:

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE IN ACCORDANCE WITH

THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, 5TH ED., SERIES OF 2010z
REINFORCING STEEL IN ACCORDANCE WITH AASHTO LRFD SECTION 5, GRADE 60Q.
CONCRETE IN ACCORDANCE WITH AASHTO LRFD SECTION 5, f'c = 4.0 KSl.

01-2016

LATEST REVISION DATE

Han 2. e Ll

APPROVED BY BRIDGE ENGINEER

l DOT Highway Division

STANDARD DESIGN

SINGLE REINFORCED CONCRETE
BOX CULVERTS

APRIL, 2012

INDEX &

GENERAL NOTES RCB GI-12

REVISED 01-2016 - UPDATED NOTE |7 PERTAINING TO CONCRETE FORMS. (OLD NOTE: REMAINING IN PLACE 5 DAYS OR LONGER, EXCEPT MIN. CONC. FLEXURAL STRENGTH BEFORE REMOVAL SHALL BE 575 PSI)

REVISED 10-12 - DELETED THE REFERENCE TO THE DESIGN MANUAL IN NOTE 19 PERTAINING TO DETAILS IN THE DESIGN MANUAL.
ENGL ISHLRFDSIGNEDSINGLECULVERTS.DGN - RCB GI-12 - THIS SHEET {SSUED 04-12.
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REVISED 03-2016 - ADDED SKEWED TRANSITION WALL DETAILS.
ENGLISHLRFDSIGNEDSINGLECULVERTS.DGN -~ RCB G2-12 - THIS SHEET ISSUED 04-l2.

REVISED O7-14 - TRANSITION WALL DETAILS.
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” " 2 STANDARD DESIGN
v p = =
o L one seT oF sr1 x 36 DOWEL BARS @ -0 o5 | Dlg|  SINGLE REINFORCED CONCRETE
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- ¢ < USE DETAILS WHEN THE WINGWALL . e &
mmy y— N = I ‘ BARREL JOINTS, EXCEPT JOINTS WITH BELL JOINTS. w2 .
l ; AND BARREL WALL THICKNESSES ; . SEE TABLE FOR NUMBER REQUIRED AND TOTAL WEIGHT. oL wiz APRIL, 2012
. l 1
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APRON FLOOR APRON FLOOR TOP SLAB CONSTRUCTION JOINT DETAIL a 5 TYPICAL CULVERT RCB G2-12
TRANSITION WALL DETAILS 3 & BARREL DETAILS

bl loss Wil

Culvert=\LRFDAEnRglishLRFOSigne

ingleCulverts.dgn ROE G2- 12 ‘rpell'gewix; Si}‘f}}



VARIABLE DIMENSIONS AND QUANTITIES FOR 10 x 6 BARREL SECTIONS
BAR LIST QUANTITIES
DIMENSIONS al bl el o2 i T2 Kl k2 K9 ml m2 ma CONCRETE_(CY/FT) STEEL
FLLT S TH TR T8 1 ¢ 5 BiZeEsp.] L [SIZE[SP. [No. [SIZE| SP. [ NO. |STZE| SP. [ NO. [SIZE] SP. [ NO. [SIZE| SP. | NO. [SIZE| SP.] L |SIZE[SP.] L | H | V [SIZE[ L [SIZE[SP.| L SIZE[SP.| L | H | V |SIzE] L | SLAB [FLOOR|WALLS |TOTAL [LB/FT)
o 70T e 1zl 12 9 6l a el7-114 6244 12|94 138 4 12|01 |4]|13/8|5/6] 12|46 70310324 2|56 |I'8]4]86]l10-3]3-10/6-5] 4 |IiI"-B}0.458 | 0.48 { 0,313 | 1.252 |156.63
T o 6 T2t 12 s sl a e 7 n a6 2a] a 1294 13 B[4 2l 4a]16]6] 69 12|46 |71 311|324 |1-2[5 6[i1~8]4][6|3-9 3-4l6-5|4 |II"8]0.458|0.481 | 0.313 | 1.252 }154.00
Z TloTEeT 8 10l e 9 a9 754 6245 1294 16|64 l2|il|4a|l6]6|6]|6i2|6]|9|66]|33/336|l-2|6]|6|II'8[6]|9]|9-7[34|6-3) 6 |II'8}0.316]0.407|0.313|1.036 |I92.42
T 7ol e (8110 9T 9 fa e 754624 a]z|s| 4|56 41z nlalislel6]6 26964323261 11-2|6]|6][11"~8]6]13][9-4][31][6-3]6 |1'B}0.3I6]0.407]0.3i3|1.036 | i87.29
T 10T e T8 0ol 9 sl aliz 751 46 l2a] ali2]9 4146 412|104 14]6]6]6]1l'2|5]|66-0|30(30]5 1'2|6 6 |i-8|5][6]9-22-116-3] 5 |!I8]0.360.407] 0.313 | 1.036 | 182.05
0T T 6 8 08 9 9 a 1275 a6 24412 9] 413/ 6 4 12|11 4|13/ 616 6112|516 ]5-8]|2-0[2-105 |I"2| 1|6/ I1'-8]5|6]|9-I][2-9]6-4] 5 [II'"-B]0.316 | 0.425 | 0.313 | .054 | 133.11
5710 € 185105 5 |9 |5 1276 4 6124 a 129 413614 |12/11 | a 126|717 |6][1"2|5]6]|5-8]2-102-105 [1'-2| 7 |6 |1'-8]5 |6 &l |2-7[6-4] 5 [II"-8]0.334 ) 0.425 | 0.3i3 | 1.072 | 210.55
1620/ 10 | 6 [I0E26 8 (el a6 710 a6 l2al a2/ 94 6] a2l anle| 7|6 269|539 ]|25]34]6 (il'2|8]|6|1~8]6]|3 8-Il[2-5/6-6] 6 [1I'8]0.405]0.500 | 0.313 | I.218 |230.63
5125101 6 112114 35 61 a6 8146 2441294 0|6 a]iz|i|alio]6]|8]|6|1l~2]6]9]|59]|2-3/36|6|I1l'2|81 |6/ I'-8]6 ]9 6-1I]2-4/6-7| 6 |I1”-8]0.458 | 0.555 0.313 | 1.326 |245.50
2630 10 € 1141619 9l a9 e5 |4 6 l2a] a2 9] 4 106 a lz]ii|4a]il0]6]|8 |6|1"2|6|9 6024386 |2 8|6 -8]619][9-l|2-4[6-9] 6 [1I"8]0.529|0.629|0.313]1.47! |240.7)
51351101 6 5175101614 67874 6 244 12|94 |64 2|41 16]18 6 114|619 |63 2-6{3-9]6 |I1'-a| 8 |6 |11-10]6 |9 9-5]2-6/6-11; 6 |II"-10]0.575| 0.636 | 0,347 1.618 | 252.84
36740010 € 165 1905 612 e 80l 4624 4129 4 1|6 altz|i|a|n]6|8 6115 619 66]|2-7]3-N]6|I1I'5]8 6 1'-l1]6]|9][9-8[2-8/7-0] 6 |[II"=11]0.635| 0,757 | 0.366 | I.758 |256.50
245 101 6 17520l 612 67904 6124 4 |12/ a4 1|64 izl | 412|699 ]6]|11'6] 619 |68 |28l40]6] 116 9] 6 12-06]3][-t0le-g/7-1]6 |I2-0]O0.6T7|0:800]0.383|1.860 |294.05
65010 T e T9l2 MEl 61 a6 o34 6 2al 4129 412|644 12 111412696 il-7]|6|9]6-]2-104-1]6|l-7|3]6]l2-1|6]39]10-0[2-10/7"-2] 6 [i2"-] | 0.738 | 0.845 | 0.400 | 1.983 | 297.58
555 101 61201225 12 61 a6 o5 a6 24 4 1297 4 12[6 5 12l 141316 916 18|69 |7 2-lija-2 6 |1-8]9l6]l12~2]6]9]|l0-4[3-0/7-4] 6 |(2~2]0.781 |0.303] 0.4!8 | 2.108 |305.37
BARS] D
4 | 3
5 33
6 | 4}
NOTE:
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D = PIN DIAMETER.
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¥ b 3 2. THE K2 AND m2 BARS HORIZONTAL LEGS MAY LAP
i Slo IN LOW FILL SITUATIONS.
: 1070 = $” vl 3. DIMENSIONS “A”, “B*, “C*, "D", AND *SP.” LISTED IN
N - ©lm THE BAR LIST ARE IN INCHES.
o al — @0
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S+ 20+ 26 S + 2C
LIS S ESTIMATE OF QUANTITIES - ONE JOINT - 10’ SPAN
DTy BILL OF REINFORCING STEEL 0 % 4" 0" x & 0'x 6 0 x 7 0 x 8 0'x 9 0 x 10’ 0 x I 0 x 12
CERMISS IBLE o5e 1 or oS c BAR| __LOCATION SHAPE [NOJLENGTH | WETGHT INOJLENGTH | WEIGHT |NO. LENGTH | WEIGHT INOJ LENGTH | WEIGHT | NOJ LENGTH | WEIGHT [NO.| LENGTH | WEIGHT JNO.JLENGTH | WEIGHT [NO.[LENGTH | WEIGHT |NOJLENGTH | WEIGHT
CONSTRUCTION JOINT : P 6x1 | SLAB & WALLS =TT 2311 | 144 |4 | 2511 | 144 |4 | 23%-11 | 144 |4 | 2311 | 144 |4 | 240 | 144 |4 | 24-3 | 146 |4 | 24-5 | 147 |4| 247 | 148 4 |24-10 | 149
x| = | 0 2x§ FLOOR & WALLS 2 25-9 | 155 |4 272 | 167 14| 23-9 | 143 |4 | 23-9 | 143 |4 |23-i0| 143 |4 | 24~-1 | 145 |4 24-3 | 146 }4] 2451 147 |4 ziz[:'—s :gi
— = X3 | WALLS ol i il — 8| 52 62 |8 | 6-2 74_|8 | T2 86 18] 82 %8 18] 92 | 1o |8l 1o-z | 122 |8 | 12
R —}f 6yl | TOP & SIDES 74| 8-0 | 288 26| 8-0 | 312z |28] -0 | 336 |30| &-0 | 360 |32| 8-0 | 385 |34] 8-0 | 409 [36] &-0 | 433 |38| 8-0 | 457 40} 8-0 | 48l
| \[ IR < X [6y2|BOTTOM - 27 9% | o |2l a6 | 171 fiz] 96 | 111 2] 96 | i1t J12] 96 | 171 2| o-6 | 11 fl2l 9-6 | 17t fl2] 9-7 | 173 Ji2] -7 | 73
ef A X ] = 6z | BOTTOM & FLOOR | | li2]| 3~ 71 2] 30 12| 31 T I 2] 30 71 e 30 7T iz 3-U 71 |i2] 3-1 2] 3 7
= - Ti% T Keyt/ . TOTAL WEIGHT (LB) 829 865 327 963 1000 1040 1078 18 56
MRl oL / } PREFORMED o TOTAL CONCRETE (CY) 6.2 6.5 6.8 7.0 74 7.8 8.1 8.5 8.8
1’~3 x +
8= e E}ﬁgg‘m S I3 I ESTIMATE OF QUANTITIES - ONE JOINT - 12° SPAN
] ald KEYWAY TIE BILL OF REINFORCING STEEL 2 x & x5 2 % & 2% 1 2% 8 7 % 9 12 % 10' PRI 2’ x 12
<| 215 (SEE BARREL) - < BAR| _ LOCATION SHAPE [NOTLENGTH | WEIGHT [NOJUENGTH | WEGHT | NO.TLENGTH | WEIGHT [NOJLENGTH T WEIGHT | NOJLENGTH | WEIGHT INO. TENGTH | WEIGHT |NOJ LENGTH | WEIGHT |NOJLENGTH | WEIGHT |NO. LENGTH | WEIGHT
+| &8 3o * 6x1 | SLAB & WALLS =14 | 262 | 157 |4 ] 26'-2 | 157 |4 26-1 | 157 |4 e6-1 | 157 |4]|26-1 | 157 |4 26-3 | 158 |4 | 265 | 159 |4| 26-8B | 160 |4 2610 | 16l
z| = 6y2 & 62 l = 6x2 | FLOOR & WALLS ' 68 |4 300 | 1806 |4 | 25-i1 | 156 |4 ]25-11 | 156 |4 |25-11 | 156 |4 261 | I57 }4| 26-3 | 158 |4 26'-6 | 153 J4[26-8 | 160
o —~ . s — 6x3 | WALLS — |1 = — |8 5-2 62 |8 6-2 74 |8 12 86 |8 | 82 o8 18 92 | 110 {8 ] 102 | 122 |8 | =2 | 134
@ — ¥ B | = 6yl | TOP & SIDES 312 128] 8-0 | 336 [30] &-0 | 360 |32] 8-0 | 385 134, 8-0 | 409 |36| 8-0 | 433 |38] 8-0 | 457 J40| 8-0 [ 481 42 8-0 | 505
© Y N 6y2 | BOTTOM 207 1141 9<10 | 207 14| 9-10 | 207 |14 9-10 | 207 |14] 9-10 | 207 |14] 9-10 | 207 |i4] 9-10 | 207 f14] 9-i0 | 207 }i4| 910 | 207
R =Y k3 6z | BOTTOM & FLOOR | ©  H14] 3-11 8z__1i4] 31 82 |i4| 3-1I 82 |14] 3-II 8z |ia]| 31 82 |14 ] 3-1i 82 14| 3-Il 8z |14 ] 3-ii 82 _[14] 3-11 82
6x2 | TOTAL WEIGHT (LB) 926 962 1024 (061 1097 1135 (73 (211 1743
0.55 + & TOTAL CONCRETE (CY) 7.1 7.3 7.6 7.9 8.2 8.5 8.8 9.2 9.6
8ARS 6y2 & 6z @ I'-0 C-C
NOSPA=S ST CONCRETE PLACEMENT BENT BAR DETAILS
S+ s BARREL | BARREL DIMENSION] BELL JOINT QUANTITES (CY) LENGTH - 104 ,
SIZE A B C_ | FOOTING | WALLS | SLAB i«—~—-—>} S + 2C + 2'-0} ’-9
JOINT DETAIL Ox & 1251 14 | 9 | 2.808 | 1.047 | 2.312 L& r‘—“——’l j
SECT l ON THRU BARREL 10" x 5’ 12.5 14 9 2.808 1.332 2.372 _A_cl\l m;;__?x qué”’% o ) 6x! - e
0°x6& | 12 I 74 | 9 | 2808 | 1618 | 2.360 dol i Tl S N (T DAy (.
10'x 7 |25 | 145 | 9 | 2819 | 1.903 | 2.372 o Ly —Y Sl | ol D=4z
oreg -3 10'x 8 | 12 {14a5]95 | 2834 | 2089 | 2372 1 RIS 6x3 — T it S
> I;o'x lsz)' 12.: ::2 i g.gg; 2.;174 2.41@ Ik 11_N1§ - N T} o |
-3 o' x 10| 2. 51 12 . 2.760 44 ol —4 4l 8o PNES x|
oy . 10 1" {125 | 15 | 13 | 2.946 | 3.045 | 2.467 y___exe Dy Ty = 6z
- S / Y 10'x 12 | 125 | 15 | 145 | 2.983 | 3.331 | 2.502 LLENGTH - 1072 s
IR v , 12°x 4 114571 17 J105 | 3.265 1.047 | 2.740
= P : . 12’x 5 li4a5] 17 1105 | 3.265 1.332_| 2740 6xl, 6x2 & 6x3 6x! & 6x2
ar 2% 6 1145 ] 17 | 10 | 325 1618 | 2.728 ) o3
¥ Bxl = e 6xI 127 x 7 | 145 | 17 | 10 | 3.251 | 1.903 | 2.728 23 L JTa
« . by " PREFORMED 27x 8 | 145 | 17 | 10 | 3.251 | 2.183 | 2.728 i
M L il ffr/g'/ﬁsxp JOINT FILLER | 2x 9 {145 | 17 | 1 3.279 | 2474 | 2.752 7
s x| F 6x3 ‘ o 6yl < 12’x 10" 1145 | 17 12 3.308 | 2.760 | 2.776
< e 12 % 11" | 145 | 17.5 1 135 | 3.363 | 3.0456 | 2812 —Y
+ i i 12 x 12° | 145 | 175 | 145 | 3.392 | 3.331 | 2.835 °
- v ~— 6x2 =
vy ey b /—Gz 26 -3 ;
CFo ey e 5 NOTE: o
. =y as | Jl a2 | ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
= 17 ¥ 1.3 TIMES VERTICAL DIMENSION.
+
@ PERMISSIBLE CONSTRUCTION - L v NOTES:
JOINT (SEE SHEET CBJ4-12) ‘t -t ‘/A — {. DIMENSIONS AND QUANTITIES SHOWN ARE BASED ON SLAB, FLOOR, AND WALL THICKNESSES
LONGITUDINAL SECTION <|lo = . \ A sy ' e {A, B, AND C, RESPECTIVELY). VALUES FOR THESE DIMENSIONS, UNDER VARYING FILL
% | CONDITIONS, CAN BE FOUND ON THE RCB CULVERT BARREL DETAIL SHEETS.
518 1 PREFORMED 2. CHANGE LENGTHS OF BARS 6xl, 6x2, 6z, AND ADJUST REINFORCING STEEL AND CONCRETE
Fla 2 QUANTITIES ACCORDINGLY FOR SLAB, WALL, AND FLOOR THICKNESSES OTHER THAN SHOWN.
@ EXP. JOINT FILLER 3. ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE EDGE T0
OUTSIDE OF BAR, EXCEPT AS NOTED.
TOP & SIDES - BARS 6}/’ 4. MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WiTH THE CURRENT STANDARD
SPECIFICATIONS OF 1.D.0.T.
. 1 PREFORMED 5. SEE SHEET RCB GI-12 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
o a Exp. JOINT FILLER 6. BARREL FLOOR BARS m! & m3 ARE TO BE SHORTENED 6° IN LENGTH AT BELL JOINTS.
o Y ¥ :(\T /—62 [‘6}/2
. | * ] ; Y , ADOT Highway Division
?la <= }* PREFORMED z @ S TR S &
s ExP. JOINT FILLER L & T Y . o i
Qi +— 7~~~ e5 10 1 59 o ' - ' & STANDARD DESIGN
: i I L et
g D " ¥ &2 £ | V| SINGLE REINFORCED CONCRETE
: o i)
° A g Tz | R BOX CULVERTS
— 3 4l PERMISSIBLE CONSTRUCTION Sla N APRIL, 2012
o o = 4 JOINT (SEE SHEET CBJ 4-12) = NiE
i i [2) « =
w] ; 2
i gg CULVERT BELL JOINTS CBJ 3-12
BOTTOM - BARS 6y2 & 6z S IRNE e 1

REVISED 07-13 - THE m9 BARS WERE ADDED TO NOTE NUMBER 6.
‘ENG_ISHLRFDSIGNEDSINGLECULVERTS.DGN - CBJ 3-12 - THIS SHEET {SSUED 04-i2.
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PHASE I BELL JOINT FLOOR

PHASE Il BELL JOINT PHASE T BELL JOINT
6x2 BARS © /  AND BARREL FLOOR ———'\ /  AND BARREL FLOOR
e ]
| Y '

2" x 6"
BEVELED KEYWAY

|

6z BAR—

o e t an  mm m y

SWELLSTOP
WATERSTOP KEYWAY PHASE I BELL

‘ JOINT FLOOR —»
8y2 BAR

SWELLSTOP WATERSTOP
OR APPROVED EQUAL —
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SECTION A-A ;
BELL JOINT AT FLOOR PLAN VIEW - PHASE 1 PLAN VIEW - PHASE I
COST FOR WATERSTOP CONSIDERED INCIDENTAL TO THE PROJECT. { SHOWING PHASE I OF FLOOR BELL JOINT CONSTRUCTION ) { SHOWING PHASE I OF FLOOR BELL JOINT
AND BARREL FLOOR CONSTRUCTION )
6x2 BARS
-
BEVELED KEYWAY

PHASE I BELL JOINT °
AND BARREL FLOOR 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.
. 3, THE COST OF THE WATERSTOP !S CONSIDERED INCIDENTAL TO THE PROJECT.
4. 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
6y2 BAR

62 BAR—_

SWELLSTOP WATERSTOP
OR APPROVED EQUAL —

-2 - THIS SHEET ISSUED 04-12.

JOINT STANDARD SHEETS.

PHASE I BELL JOINT FLOOR

Am Highway Division

STANDARD DESIGN

SINGLE REINFORCED CONCRETE
BOX CULVERTS

APRIL, 2012

SECTION B-B

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

CULVERT BELL JOINTS | CBJ 4-12

ALL SPANS

APPROVED BY BRIDGE ENGINEER

LATEST REVISION DATE

Hen . e Llf

 ENGLISHLRFDSIGNEDSINGLECULVERTS.DGN -~ CBJ 4




RCB-GI-8T

REVISED 04-02 - ADDED CBJ 4-87 STANDARD SHEET.

&
SINGLE SPAN

lowa Department

Highway Division

of Transportation

REINFORCED CONCRETE BOX CULVERT

GENERAL NOTES :

. THE RCB CULVERT SECTIONS ARE DESIGNED FOR HS20-44 LIVE LOAD
AND EARTH FILLS OF VARYING HEIGHTS.
2. FOR VERTICAL LOADS THE WEIGHT OF EARTH IS ASSUMED AS 140 pct.
Z = |70 FOR CRACK CONTROL.
3. LATERAL EARTH LOADS EQUIVALENT FLUID PRESSURE IS ASSUMED
AS 36 psf/FT.
4. METAL BAR CHAIRS SPACED AT NOT OVER 3'-0 C-C IN EITHER
DIRECTION ARE TO BE USED TO SUPPORT ALL SLAB AND FLOOR STEEL
AS DUTLINED IN THE STANDARD SPECIFICATIONS (ARTICLE 2404.0T).
. THE CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR EOGE OR END
OF REINFORCING BAR TO BE 2" UNLESS OTHERWISE NOTED.
6. LONGITUDINAL REINFORCING IS NOT TO EXTEND THRU
THE CONSTRUCTION JOINTS, EXCEPT FOR Sri DOWEL BARS IN SLAB.
T. ALL REINFORCING STEEL IS TO BE SECURELY WIRED IN PLACE
BEFORE THE CONCRETE IS POURED (ARTICLE 2404.06).
8. FLOOR OF BARREL IS TO BE FIN{SHED SMOOTH. SIDES OF FOOTING
ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
9. ALL EXPOSED CORNERS 90° OR SHARPER TO BE FILLETED WiTH A 3*
DRESSED AND BEVELED STRIP.
10, THE PERMISSIBLE CONSTRUCTION JOINT AT THE TOP OF THE WALLS
MAY BE LOWERED AT THE CONTRACTOR'S OPTION WITH ENGINEER'S APPROVAL.
11. THE REINFORCEMENT SUPPLIED FOR THIS STRUCTURE SHALL BE
GRADE 60 REINFORCEMENT IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS.
THE DESIGN STRESSES ARE BASED ON GRADE 60 REINFORCEMENT.
12, THE VERTICAL BARS IN THE WALLS MAY BE SPLICED ABOVE
THE FOOTING AT THE CONTRACTOR'S OPTION AS FOLLOWS:
BAR SIZE NUMBER 4 5 & T 8 9
MINIMUM SPLICE LENGTH i 21" 25" 34 44" 56"
THIS SPLICE, IF USED WILL BE AT THE CONTRACTOR'S EXPENSE.
13. REBAR CLEARANCES WILL BE AS FOLLOWS:
VERTICAL, TOP 2"
VERTICAL, BOTTOM 3% OR 3} IF THE OVERALL HEIGHT OF THE
CULVERT IS NOT TO A FULL INCH
TRANSVERSE 2"
EDGE CLEARANCES  2* EXCEPT, TOP OF FLOOR 24" TO NEAR
TRANSVERSE REINF BAR OR BOTTOM OF FLOOR
34" TO NEAR TRANSVERSE REINF BAR.
14. ALL. CONSTRUCTION JOINTS SHALL BE FORMED WITH A BEVELED
KEYWAY EXCEPT AT BELL JOINTS.

"n

ALL BEVELED KEYWAYS SHALL BE CENTERED.

KEYWAY SIZE SHALL BE 2x4 EXCEPT AS FOLLOWS :
KEYWAY BETWEEN THE FLOOR AND WALL SHALL BE 2x6 WHEN
THE WALL IS GREATER THAN 10 INCHES WIDE.
5. IF 0 OF FiLL 'S SPECIFIED, DETAILS FOR PAVING NOTCH AND
REFERENCE TO EPOXY COATING OF SLAB REINFORCING STEEL, IF APPLICABLE,
SHALL BE INCLUDED [N THE FINAL PLANS.

SPECIFICATIONS :

DESIGN: AASHTO SERIES OF 1983, EXCEPT AS MODIFIED IN
*GENERAL NOTES 2 & 3" ABOVE.
CONSTRUCTION: STANDARD SPECIFICATIONS OF THE [OWA DEPARTMENT
OF TRANSPORTATION SPECIFICATION, CURRENT
SERIES, PLUS CURRENT SUPPLEMENTAL SPECIFICATIONS
AND SPECIAL PROVISIONS.

RCB

RCB

RCB

RCB

RCB

RCB

RCB

FWH

FWH

FWH
FWH

FWH

g FWH

FWH

FWH

s FWH
=z FWH

== FWH

3-1-89

4-1-89

5-1-87

6-1-87

B-{-87

10-1-87

12-1-87

0-1-87

0-2-87

0-3-87
0-4-87

D-5-87

15-1-87

15-2-87

15-3-87

15-4-87
15-5-87

15-6-87

INDEX FOR CULVERT éTANDARDS :

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 3’ SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 4’ SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 5’ SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUARTITIES TABLE - & SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 8’ SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 10° SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE ~ I2' SPAN.

BENT BAR DETAILS,
BILL OF REINFORCING FOR ONE HEADWALL, 0% SKEW - 12 & 10’ SPANS.

BENT BAR DETAILS,
BILL OF REINFORCING FOR ONE HEADWALL, O® SKEW -~ B, 6,5, 4' & 3’ SPANS.

DIMENSION TABLE.

CURTAIN WALL DETAILS AND
PLAN VIEW ~ APRON REINFORCING, TOP & BOTTOM.

TYPICAL VIEW - FRONT & BACK FACE REINFORCING, SHORT & LONG WINGWALL,
TYPICAL SECTION - NEAR CENTER OF APRON, TOP OF WINGWALL DETAILS
AND SECTION THRU PARAPET.

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, I5® SKEW - 12" & 10’ SPANS,

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, 15° SKEW - 8’& 6 SPANS.

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, I5° SKEW - 5 SPAN.

DIMENSION TABLE.

CURTAIN WALL DETAILS AND
PLAN VIEW - APRON REINFORCING, TOP & BOTTOM.

TYPICAL VIEW - FRONT & BACK FACE REINFORCING, SHORT & LONG WINGWALL,
TYPICAL SECTION - NEAR CENTER OF APRON, TOP OF WINGWALL DETARS
AND SECTION THRU PARAPET.

DESIGN STRESSES :

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE IN ACCORDANCE
WITH THE AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES,

SERIES OF 1983:

REINFORCING STEEL IN ACCORDANCE WiTH SECTION 8, GRADE 60.
CONCRETE IN ACCORDANCE WiTH SECTION 8, f'c = 3,500 PSL

FWH 30-1-87

FWH 30-2-87

FWH 30-3-87

FWH 30-4-87
FWH 30-5-87

FWH 30-6-87

FWH 45-1-87

FWH 45-2-87

FWH 45-3-87

FWH 45-4-87

FWH 45-5-87

FWH 45-6-87

CBJ {-87

CBJ 2-87

CBJ 3-87

CBJ 4-87

STANDARDS

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, 30° SKEW - 12' & 10’ SPANS.

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, 30° SKEW - B’ & 6’ SPANS.

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, 30° SKEW - 5' SPAN.

DIMENSION TABLE.

CURTAIN WALL DETAILS AND
PLAN VIEW - APRON REINFORCING, TOP & BOTTOM.

TYPICAL VIEW - FRONT & BACK FACE REINFORCING, SHORT & LONG WINGWALL,
TYPICAL SECTION - NEAR CENTER OF APRON, TOP OF WINGWALL DETAILS
AND SECTION THRU PARAPET.

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, 45° SKEW - 12° & 10’ SPANS.

BENT BAR DETAILS AND
BiLL OF REINFORCING FOR ONE HEADWALL, 45° SKEW - B’ & 6’ SPANS.

BENT BAR DETAILS,

BILL OF REINFORCING FOR ONE HEADWALL, 45° SKEW - 5' SPAN AND

CURTAIN WALL DETAILS - ALL SPANS.

DIMENSION TABLE.

PLAN VIEW ~ APRON REINFORCING, TOP & BOTTOM.

TYPICAL VIEW - FRONT & BACK FACE REINFORCING, SHORT & LONG WINGWALL,
TYPICAL SECTION - NEAR CENTER OF APRON, TOP OF WINGWALL DETAILS

AND SECTION THRU PARAPET.

CULVERT BELL JOINT DETAILS AND
ESTIMATE OF QUANTITIES TABLE - 3, 4’ & 5’ SPANS.

CULVERT BELL JOINT DETAILS AND
ESTIMATE OF QUANTITIES TABLE - 6' & 8 SPANS,

CULVERT BELL JOINT DETAILS AND
ESTIMATE OF QUANTITIES TABLE -~ 10" & 12" SPANS.

PERMISSIBLE CULVERT BELL JOINT DETAILS.

STANDARD DESIGN

GENERAL INFORMATION

REINFORCED CONCRETE BOX CULVERTS

APPROVED BY 1

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

RCB-GI-87

e 2. 2 P

LATEST REVISION DATE :
04-02

MAY , 1987

6/10/2014

6:33:03 AM tsorens
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REVISED 1/98; BEND DIMENSIONS OF 4il BAR CHANGED.

[e]
BILL OF REINFORCING FOR ONE HEADWALL 15° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
X LT ZX X6 X 7 X 15" WX E X6 X5 wXe . . PUIN
LOCATION SHAPE | BAR o e T ] LENGTH T | o] LENGTH W] 0| LenaTo T | 0. [ LERGTH [WT. | W0, | LENGTH [WT. | W0, | LENGIH [WT, | G, | LENGT [WT, | W0, | LeVeri [W7. | Mo, | LENGTH [WT.| o7 il T L
FERCE ANCHOR {2 139 (712134 1112 1% 1]z 134 {712 31 |12 31 (112 |31 |[1{2 139 |12 31 j1]2]3l |1][st . | o
WINGHALLBER. L | —— [ @i | 1 1 -1 [0 1 |33 1 [ 1 135 |21 1 [ 248 |6 1 | &-1 |3 [ | | %3 (2] 1 {305 |21| 1 | 24-6 {I6] 1 | 2r-1 {14 t {1-8 |12 & gL e
WIGHALL IR, 5 | oo [ 852 | 1 ]3990 (20 1 | 3510 |25 | 1 |2r<i0 [ 1B | 1 |2r0 |15 1 [39-i0 27| + {3516 23] 1 Jer-i0 |8 1 210 (| 1 [W-ip (B3] 1 [5-i6 |0l [ %2 e i r o
WINGHALL,BFH. o w3 0% el &t % | | 5 e |t P a2 5 es| 8 o Il 6| G les| 8 Bl 3 % |2 | %o e les £ L_S e = 4\ e -
| —— R 3
VAR | 435 VAR | 368 VAR | 29-i0 VAR | it R | g5 VIR | 358 VAR | 29-19 VIR | it VAR | 19g VAR [ g5y 6sl 652
WINGHALL, BFH. w08 lesl 8 |8 fus ] 8 |'B w |2 'R a0 W3 s & "B lsl 8 "B (sl el "o w2 | ' || e 3
s _— .| "

, VIR | 355 VIR | 3% VR | ey VIR | g0y VR | 35y | P VAR | poiy ViR | 0% R | g R | 4y . 4‘;9:%“‘ A 4:9%;“
WAL FFR L | — |58 [ 1 | &= (@] 1 |53 [®] 1 |35 |3 1 1266 7] | |45-| |4a] 1 |33 (4] 1 |35 [35] 1 [24-6 [d6] | [2oF-1 [22] 1 | 78 |8 |58 | |
WINGHALL FF R 5 | 1506 | 1 [ 3910 14z ] 1 | 3510 (% | 1 | 2710 129 | | |20 |23 | 1 |39-10 |42 | | |35-10 {%5] | |20 |29 | [2F-10 {23 | [18-10 [20] | |15=i0 |17 |6 < /

WINGHALL, FF A, o | 01 %2 Lo 3| %R les| 21 e el 5 leeld | %R Lsoe & T les| | R bl | T el & | e leo] 3| T |ofs
L e
- VAR | 436 VAR | 368 VAR | 291 VAR | 2-it VAR | g3 VIR | 351 VAR | 2310 VAR | 2=y VAR | 196 VAR | gt 7l s 685 S 656
ENGWALL FFR. § TR R = R = R e I e e R - N RN - R P R - B Y I e A P I I Y P Y p
S———

+ VIR | 30 ik | J9 iR | % VR | 0% R | 3% ik | % VAR | 0% ViR | 0% iR | o9 v | ]9 o0} 8
INGHALL, F.F. e | 250 o 150 el 3 50 [ie] 2 |50 L& | 58 o 3 | 50 (w02 | 50 |is| 2| 50 |0 |81 %% |a]|id| 0 |8« )
¥ W L i

AL, VAR | 4t VIR | 1% VAR | 0% VAR | gl2 R | 4 VAR | oh ViR | S iR | o9 AR | 418 VR | oo n
WINGHALL, FFV w2 | 315 |zl 3120 leel & |20 s |8 | %00 || 30| 50 [ee] ) e | & 5 e 2T || 50 | % e mE' z
N5 | ——
i, VAR | 141 VAR | i) VAR | 11 VAR | gl VAR | 1g-1p VAR | pegp VAR | jo-ip VAR | 519 VAR | -1 VAR | gei0
WRWALFEY, L |43 2 [ 3% (B 2 |9 (Bl 2159 |B| 2 |78 || 2 138 |8 2 |18 [| 2|98 |;3|2] 78 0] 2|68 [8]2]|58 [8]43 >
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TOP OF WINGWALL DETAILS

1. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL

SIZES OF HEADWALLS IN THIS STANDARD.
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