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TWIN REINFORCED CONCRETE

BOX CULVERT STANDARDS

GENERAL NOTES :

I. 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 pcf.
Z = 170 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 OUTLINED IN THE STANDARD SPECIFICATIONS (ARTICLE 2404.07).

5. THE CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR EDGE OR END
OF REINFORCING BAR TO BE 2" UNLESS OTHERWISE NOTED.

6. LONGITUDINAL REINFORCING IS NOT TO EXTEND THRU
THE CONSTRUCTION JOINTS, EXCEPT FOR 5r| DOWEL BARS IN SLAB.

7. ALL REINFORCING STEEL IS TO BE SECURELY WIRED IN PLACE
BEFORE THE CONCRETE IS POURED ACCORDING TO ARTICLE 2404.03,D,
OF THE STANDARD SPECIFICATIONS.

8. FLOOR OF BARREL IS TO BE FINISHED 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.

Il. THE REINFORCEMENT SUPPLIED FOR THIS STRUCTURE SHALL BE
GRADE 60 REINFORCEMENT IN ACCORDANCE WITH THE
STANDARD SPECIFICATIONS. THE DESIGN STRESSES
ARE BASED ON 60 GRADE REINFORCEMENT.
2. THE VERTICAL BARS IN THE WALLS MAY BE SPLICED ABOVE
THE FOOTING AT THE CONTRACTOR’S OPTION AS FOLLOWS:
BAR SIZE NUMBER 4 5 6 7 8
MINIMUM SPLICE LENGTH 21" 26" 31" 43" 55"
THIS SPLICE, IF USED, WILL BE AT THE CONTRACTOR’S EXPENSE.
3. REBAR CLEARANCES WILL BE AS FOLLOWS:
VERTICAL, TOP 2"
VERTICAL, BOTTOM 3", OR 34" 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
31" TO NEAR TRANSVERSE REINF BAR.
4. ALL CONSTRUCTION JOINTS SHALL BE FORMED WITH A BEVELED
KEYWAY EXCEPT AT BELL JOINTS.

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.

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.
I5. IF 0" OF FILL IS SPECIFIED, DETAILS FOR PAVING NOTCH AND
REFERENCE TO EPOXY COATING OF SLAB REINFORCING STEEL, IF APPLICABLE,
SHALL BE INCLUDED IN THE FINAL PLANS.

SPECIFICATIONS :

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

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE

8’ SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 8’ 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 - 10" SPAN.

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

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

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 12’ SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 12’ SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 12" SPAN.

CULVERT BARREL DETAILS,
VARIABLE DIMENSIONS AND QUANTITIES TABLE - 12" SPAN.

DIMENSION TABLE.

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

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

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, 0° SKEW - 12/, 10" & 8’ SPANS.

DIMENSION TABLE.
PLAN VIEW - APRON REINFORCING TOP & BOTTOM.

TYPICAL SECTION - NEAR CENTER OF APRON, SECTION THRU PARAPET,
TOP OF WINGWALL DETAILS AND CURTAIN WALL DETAILS.

TYPICAL VIEWS - FRONT & BACK FACE REINFORCING, SHORT &
LONG WINGWALL, CENTER WINGWALL.

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, I5° SKEW - 12’, 10’ & 8’ SPANS.

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 PSI.
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DIMENSION TABLE.
PLAN VIEW - APRON REINFORCING TOP & BOTTOM.

TYPICAL SECTION - NEAR CENTER OF APRON, SECTION THRU PARAPET,
TOP OF WINGWALL DETAILS AND CURTAIN WALL DETAILS.

TYPICAL VIEWS - FRONT & BACK FACE REINFORCING, SHORT &
LONG WINGWALL, CENTER WINGWALL.

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, 30° SKEW - 12/, 10’ & 8’ SPANS.

DIMENSION TABLE.
PLAN VIEW - TOP OF APRON REINFORCING.
PLAN VIEW - BOTTOM OF APRON REINFORCING.

TYPICAL SECTION - NEAR CENTER OF APRON, SECTION THRU PARAPET,
TOP OF WINGWALL DETAILS AND CURTAIN WALL DETAILS.

TYPICAL VIEWS - FRONT & BACK FACE REINFORCING, SHORT &
LONG WINGWALL, CENTER WINGWALL.

BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL, 45° SKEW - 12/, 10’ & 8’ SPANS.

CULVERT BELL JOINT DETAILS AND
ESTIMATE OF QUANTITIES TABLE - 8’ SPAN.

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

PERMISSIBLE CULVERT BELL JOINT DETAILS.
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CORRECTION 08-10 - ARTICLE 2404.06 CHANGED TO 2404.03,D IN GENERAL NOTES.
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REVISED: 12/96 5 KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

TWRCB 8-6-87

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al a bl b2 el e2 £ 2 Kl k2 k4 K5 K6 KT k9 ml m2 ma ms m6 m? m9
FILL sizE] P LLenTH [size] sp [LenGTH [size[ s [No. [size [ sp No. [size| s [No. ize]sp No. fize [ sP [No. Isize[ s o [size [sp [LeneTh [size [P LensTh fsize[sp Lensti | h | v fize[sp[uenstH n | v [5ize|sP LeneTH [size] sp LLeneTH fsize| &b [LeneTH [size] sp [LencTh [size[ sp [LeneTH [size[sp Lensth [ h | v size[spenth] b | v [size]sP JLeNGTH [size [P [LensTH [size] &b LENGTH] FILL
0 |49 |77 [5a5|77 |4]9 (16499 51214418144 1218 418145 [15 171 |5 [15|7-0 |4 |12 [4-10 |18 |32 |4 |12 |4-10 | I8 |32 |4 |15 IT-1I |4 |15 |48 |4 15 \7-1I |4 |12 [18-5 |4 [12 |5~ |4 |12 |78 |1 | 6-1 |5 12|78 |I'T | &-1 |5 [I5 185 |5 |I5|3-6 |5 |15 [18=5 | 0
I a9 |77 [5 5|1 [a |96 |4a|9 |9 |5 1214 als|14a| 41218418145 151711 |5 |15 |7-1 |4 [12 [4-10 |18 |32 |4 |12 |4-10 |I'-8 | 3-2 |4 |15 |56 |4 |I5 |45 |4 15171 |4 |12 185 |4 [12 |54 |4 |12|7-8 |1'-1 |6~ |5 12|78 |11 |6&-1 |5 |15]185 |5 [I5|3-9 |5 [1.5 185 | |
2 |4 12|77 [4 45|77 |49 (164|995 1214|418 |14 412]18] 418145 15171 |6 |15 |72 |5 |12 [4-10 [1-9 |31 |5 [12|4-9 |18 | 3-1 |4 |12 | 146 |5 |12 |4-9 |4 45 [17-1I |4 |9 [18-5 |5 |9 |61 |5 |12 |7-10 |18 | 6-2 |5 12|79 |I'T | 6-2 |4 |9 134 |59 |42 |4 45185 | 2
3 |5 12|75 |4 45|75 |49 16499 |5 121448 |1a]aiz]|m| 4144 12[i7-10 |4 [12 |56 |4 [12]4-8 |19 |[2-1 |4 [12 |48 |1-9 |2-11 |4 [12 [12-7 |4 |12 |38 |4 {45 IT-1l |4 |12 185 |4 [12 |51 |4 [12|7-4 |V=1 |5-9 |4 [12 |74 |I'-T |5-9 |4 |12 124 |4 |12 |36 |4 [45 185 | 3
4 (49|75 |4 4575 [ 4|9 (16| 4|9 |95 1214 4[4 | 41218418144 [i2[I7=11 [4 [12 [4-10 |4 |12 [4-8 |19 | 2-1I |4 |12 [4-8 |18 |2-1I |4 |12 [12-2 |4 |12 |3-6 |4 45 |\7-1 |4 |12 185 |4 |12 [4-1 |4 [12|7-4 |I=7 |5-9 |4 |12 |74 |1-1 | 5-9 |4 |12 [12-2 |4 [12]3-5 |4 45185 | 4
57 |5 1275 |4 4575 | 4|9 |16 4|9 |9 |5[12[1a] 48|14 41218418144 [12|7-n |4 |12]4-9 [4 [12[48 |19 |[2-11 |4 |12 [4-8 |9 |2-11 |4 [12 [12-0 |5 [12 |4-1 |4 W5 \7-1 |4 [12 [185 |4 |12 |5-1 |4 |12 |74 |1=T |59 |4 |12 |74 |1-1 |5-9 |4 |12 [12=2 |5 |12 |4-1 |4 45 185 | 57
810 |4 6|75 |4 45|75 | 4|9 (16| 4|9 |9 |5[12[14] 418144 |12[18]4[18[14[4 [12[I7-11 |4 [12]5-4 |4 [12 |48 |19 |2-1l |4 |12 [4-8 |19 |2-11 [4 |9 [1'9 |4 |9 [3-8 |4 4517~ |4 [12 [185 |5 [12|5-10 |4 |12 |7-4 |I=T |59 |4 |12 |74 |17 |5-9 |5 [12 [12=] |5 |12 |39 |5 [45[I18'5 | 810
M3 (4 (975 |4 45|75 |49 64|99 51214 a4z als]14]4 1271l |5 [12|5-10 [4 ]9 [4-8 |19 [2-1 |4 | 946 |19 |2-I1 |4 [9 =10 |5 |9 [4-3 |4 45 i7=Il |5 [12[18'5 |5 |12 52 |4 |9 |78 |11 |6~ |49 |78 |1 |6~ |5 12123 |6 1244 |5 45 [18-5 |II-I3
1416 |4 |9 |77 |4 45|77 |49 16| 4|99 5[12[14] 418|144 [12]18] 418144 12111 |5 12 |61 |4 4-9 [19 |30 |4 ] 9[4-9 |19 [3-0 |5 |12 120 |6 [12 |45 |5 45|17~ |5 [12 [18=5 |5 |12 |54 |4 79 |11 |6-2 |4 79 |I=7 |6-2 |5 |12]12-3 |6 |12 |45 |5 |45 185 |14-16
1719 [4 (9|79 [445(79 [4[9 1649 9|52/ 48 |4 |412[8]4a[8[14]5 151711 [5 [15[58 |49 |4-9 |18 |31 [49]4-9 |18 |3-1 |5 [12]12-0 |6 |12 |45 |5 {45 |I7-1l |5 |12 [18=5 |5 [12 |54 |4 |9 710 [ V-7 |6-3 |4 |9 [T-10 |I'T |63 |5 |12 ]12=3 |6 |12 [4-5 |5 |45 [18"-5 |I7T-19
2022 [ 4 [ 9|71 |4 45|71 |49 164995121448 [14]4[12[18] 418144 [9[1I7-11 [4 9 [56 |49 |41 |19 |32 [4 9410 |18 [3-2 |5 |9 |l"-10 |5 |9 |3-9 |5 |45 [I7-1l |5 |12 [18=5 |5 [12 |56 |4 |9 |71l | V-7 |6-4 |4 |9 [7-1 |r-7 |64 |5 |9 |12-1 |59 [3-9 |5 45185 |20-22
23-25 |4 | 9|81 |4 @45 |8-1 |49 (1649 9 521448144 12]18]4a[18]14 |6 18171 |6 [18 |51 |49 |51 |[I-10 |33 |4 | 9|4-10 [1=T [ 3-3 |5 |9 [Ir=1 |5 |9 [3-10 |5 45 I7-11 |6 |18 185 |6 |18 |60 |4 |9 |8-0 |11 |65 |4 ]9 |80 |17 |65 |7 [18 125 |7 |18 [4-5 |1 45 [18-5 |23-25
QUANTITIES
e DI _JSE| ¢ pegamonms e e i ni00, e
FILL|S|H|A |B |C ﬁ E |¥ 5 j( 1} \ W X Y 7 SLAB |FLOOR | WALLS |TOTAL |LBS/FT RECALCULATED FOR ALL 0:|'HER SECTION LENGTHS. I.SEAENI?RDAEWSII%?\I TSWT%CE%SGEIS-.N FOR GENERAL INFORMATION, SPECIFICATIONS,
0 |8605[10 [9]9[75]9 [1818]1"3 |9-0 |24 |23 |9-3 [1I-9 |.649 |.636 |.467 |I.752 |212.97 BEVELED 2 X 4
I 8605109959 [1818]13 |61 |2-2 [2-1 [9-3 [1-10 |.649 |.636 |.467 |1.152 |212.24 KEYHAY
2 |8 610 )05 99759 [12)12]16 |51 |25 |I-10 [4-2 |2-1 |62l |.665 |.467 |I.753 |235.84 I : |
3 (868 [0 [9]9)a5]|9 [12[12]1-11 |3-8 |r-10 [2-3 [3-2 |19 [508 [.636 [.467 |1.6I1 [184.82 1‘0’\‘," 'fL-’ i "f:'ﬂ BENT BAR DETAIL
4 868 [10 99459 [12)i2[2-4 [5-3 |9 |24 |3-0 |I-9 |508 |.636 |-467 |1.61l |I80.63 <= 7= \Is)<4 REE —r
5-7 |8 [6]8 |10 ]9]9a5]9 [12]12]2-6 [3-I [2-1 |2-4 |3-0 [2-0 |.508 |.636 [.467 |[1.611 |186.89 }” >® o ® LI IS 'i; BARS | D
810 |8 /6|8 |10 |9]6[45]9 [1212[2-3 [2-10 | I=10 | I'=II | 2-11 |10 |.508 |.636 |.467 [ 1611 |202.79 ONE SET OF 51 X 36 DOWEL BARS 0 10 4 3 >
_ = i i i i R r = e I'-
-5 18 16 [8 [0 [319 [a5 145 [iz iz [ V=it [2-1 [z [2-4 [5-1 72 [508 |63 |.467 1611 [22456 R i raimey I DO BARS & Vet 5 3
14-16 | 8 | 6 (9 | Il |9]9 |45 45 [12[12 |1~ |3-1 |2-3 |2-4 |3-l |2-2 |.564 |.694 |.467 |1.725 |229.97 BARREL JOINTS, EXCEPT JOINTS WITH BELL JOINTS. 6 4
1719 |8 |6 [10 |12 [9]9 |15 |45 [12]12]2-3 [3-1 |23 |25 |3-1 |3 |.62l |.151 |.467 [1.839 |231.00 5r1 BARS REQUIRED=18, TOTAL WEIGHT=66 LBS. 7 5
2022 |8 |6 |11 [13 |99 |45 45 |12 1225 [2-1 | I-Il [2-4 | 2°-Il [1=10 |.677 |.803 |.467 |1.953 |238.47
2325 |8 |6 |12 |14 |99 (45 |45 [1212]2-2 [3-0 |11l |2-2 |33 |23 |.133 |.867 |.467 |2.067 |249.84 TOP SLAB CONSTRUCTION JOINT DETAIL NOTE:
AL F'szglsAlog%EéRs QUT TO OUT.
o : METER.
ViR al BARSA o 3 0o al BARS K4 BARS 1.3
IV R mé OR K4 BARS 2 "] |3 [ 52 BARS (STAGGERED) K5 BARS s
BACK OF PARAPET 2 > e ™ OR k5 BARS e 3L LE KI BARS K6 BARS ES
ég Iﬂ?{:&i FwAACLEL 2 S,P% 6 OR K6 BARS ,VAR P, k2 BARS KT BARS 'SP
‘ZSP _ mTORKIBARS . | )sp r s I3
™ T H‘ ~a
' pi SYMMETRICAL ABOUT §
I —f [ 1 e N —— HH]—H‘H 1o_ SPel6c I T SPAGD g v
BAACK OFAPARAPET ekl ——"TT" K la—K | | K5 BARS 4e2 | ARS) 462
T & BARREL o oF . ST Tou \ — | PERMISSIBLE 6 (et ol
Vg Sotrou o R, :}»ks CONSTRUCTION JOINT 1 (AL TERNATED) %%2 / r SPACING (k A4L TOE% NKASTE
a2 BARS (STAGGERED) 5 BOTTOM OF SLAB TOP OF SLAB ! = R e — : P R SPACING)
o fakE—a [T k2 ] 1 A1 ke +1— I 7 . S NI A .
“T T a2 -~ | N ¥ woroce ™ R T N
lat+H = Lo -
s I O N .~ A . SN W V) S S S — — 4 - —y—————————44————— pul NN T 1 BARS 5el ais| [N BEVELED bl
s =~ 4#97 st - {H — 54 BEVELED ! o bl g| e . 5
m7 azl N ~ “\EWEYWAY a2 STAGGERED ncr — ‘d)', N 5 =
| _“w . L g 2|3 ugn e 2|F
e ot -l - 2|2 1
— h-m . A
me 22 a TOP OF FLOOR BOTTOM OF FLOOR : . EE¥$JIR5D4 ik ‘ o
BOTTOM TOP OF —m m3 | Il e b &
. | OF FLOOR FLOOR L] | 3 1090 SP e I':0 C.L. -0 m2 [ALTERNATE W
N mlﬁfl e T s - T " 7(»4ﬂ s 4l i | Tml SPACING {T 1 |
T = - - TN e Lo~ v - > = IR bl [ - A~ L3 "1\:114 OR m5
E g bl . . HE o~ ot {ALTERNATE
m9 OR k9 BARS SP || 3 f“ X md BARS _SP I3 B =, = - —— —— = SPACING)
m4 OR K4 BARS 3 ml OR kI BARS VAR 3 ml BARS m4 BARS 'SPF |3 \Zm \L 3 (A‘I‘.fTIE e 4f2
| m2 BARS m5 BARS 2 , } m
5P || m5 OR kS BARS e m2 OR k2 BARS | bsp - e L-o|, SPel-6cCc -0 M7 (SPACED BETNEEN m6 BARS)
|
ATE m6 & K6 BA CUT & RELOCATE kI & k2 BARS ONLY. m7 BARS o 1 25P
ﬁgTRé‘QSﬁ;ﬁc DEEC'RRD&C'JT BARS DISCARD CUT LENGTHS OF 2’ OR LESS. BARREL SECTION
LENGTHS OF 2 OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECTION PLAN VIEW
NOTE: TYPICAL FOR LENGTHS OF 38", .
ANDA
END SECTION - PLAN VIEW (xevwar not sown.) (KEYWAY 1S TO BE OMITTED WHEN STANDARD DESIGN

BELL JOINTS ARE USED )

CULVERT BARREL DETAILS

FOR
TWIN REINFORCED CONCRETE BOX CULVERTS

NOTE: END SECTION DETAILS SHOWN ARE FOR A 15° SKEW BARREL.
USE FOR SKEWS OF 30° & 45° BY INCREASING
THE NUMBER OF TRANSVERSE REINFORCING BARS
REQUIRED TO BE CUT & RELOCATED.

12-5-96
APPROVED BY

NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST

AN
TO THE BACKFACE OF PARAPET. é IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

~3 JULY , 1987 TWRCB 8-6-87
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12/96 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

REVISED:
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VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al @ bl b2 el 2 £ 2 kI k2 k4 k5 k6 K7 k9 ml m2 m4 m5 m6 ml m9
FILL [SIZSP.[LENGTH]SIz€] sp.[LENGTHs1z€] sP. [NO.size] sP.[No. size[sp. [No. [ sIZ€] sP. [No. [sIzE SP. INo. [s1z€] SP.[No. [ size] SPJLeNGTHSIZE]SP. JLENGTH]size[sP. JLENSTH h [ v [size[ SPLENGTH[ h [ v [size[SP. JLENGTH SIze] SP.[LENGTH|size] b LENGTHSIZE] SP.JLENGTHSIZE[ SP [LenoTh [size[sP LensTH [ h [ v [size] sP[LENsTH] h v [sizE] sP [LeneTH[size] sp [LENGTH [size] & JLensTH | FILL
0 |4 [9[9-7 [ 65|97 |49 22 4|9 [12[5[12[14 |4 |8[14]4[iz[18B]4[18[14]5 [15[18-2 |5 15|71 |5 |15 |4-1 |19 |32 |5 |15 |4-1l |19 | 3-2 |4 |15 [18-2 |4 |15 |4-7 |4 [15[18-2 |4 |12 |188 |4 |12 |52 |5 |15]9-9 |18 |8-1 |5 |I5|9-9 |8 |8&-1 |5 [I5][18-8 |5 |15 |37 |5 [15][188 | 0
T[4 ]o]o8 [5]6 |98 [4]9 (22| 4]ai2]5[i2]d|[4is81a]412]18] 48145 [15[ig=2 |5 [15 [7-0 |4 [9 [4-1 [1-9 [3-2 [4 9 [a-0 |19 [3-2 |4 [15 182 [4 |15 |47 |4 [15[i-2 |4 [12[18-8 |4 |12 [5-4 |4 [9 [9-10 [1-8 [8-2 |4 |9 [9-10 |18 |8&-2 |5 [15]18-8 |5 [I5 3-8 |5 [15]18-8 | |
2 Jal9 o5 [efs[95 [4faeelaloliz]si2lia]alisialafiz]is]alislia]s [12ig=2 |5 [i2]e-1 [a[9]5-1 [2-2 [2-n[4 ]9 [4-9 [1=10 [2-n 4 [12 [ia-1 |5 [124-8 [4 [a5[ig—2 [4 [12 188 [5 [12[e-1 |4 [9 [9-9 [1-8 [8-1 [4a 9[99 |18 [&-1 4 [9 132 [4]9[36 [4 45188 [ 2
314|695 [5]6 |95 [49 22| 4]o 2524484 4iz]is] 418144 [12)ig=2 [4 [12[5-6 [4 [12 [4-10 [1-11 |21 [4 [12 [4-9 [1-10 [2-1 [4 [12 [12-9 |4 |12 [3-8 |4 [45[ig=2 [4 |12 [18-8 |4 [12 |52 [4 [12|9-6 |19 |7-9 |4 [12[95 [1-8 [7-9 [4 [12 125 |4 [12[3-1 [4 [45]18-8 | 3
4|5 [12]9-5 [ 5]6 |95 4|9 (22 a9 (1252|484l afiz][8]al18]1a]a [iz]is-2 [4 [12]4-10 [4 [12[4-9 [1-10 [2-11 [4 [12[4-9 [V-10 [2-11 |4 |12 [i2-4 |4 [12 |36 |4 |45 182 |4 [12 [18-8 |4 [12 [4-11 |4 [12 |96 [1~9 |7-9 |4 [12[9-5 |r-8 |7-9 |4 |12 [12-3 |4 [12 |36 |4 [45[18-8 | 4
5714 6|95 [5]6 (95 |49 22|49 125121448144 1218418 [14]4 [12]1g=2 |4 [12[4-9 [4 [12 [4-9 [1-10 [2-11 |4 [12 [4=9 [1=10 [2-n0 [4 [i2 [ir-1 |4 [12[3-9 [4 45 [ig=2 [4 [12 [1g=8 |4 [12 [5-1 |4 [12[9-7 [1-10 |79 [4 [12 95 |18 | 7-9 |4 [12 [12-3 |5 [12 [4-1 |4 |45 [188 | 57
8104 [9]95 |56 (95 |49 22|49 [12]5]i2]ia|418]ia]4i2[18]alis]a|4 [12]i8-2 [4 [12|5-3 |4 [9[4-9 [1-10 [2-11 [4 |9 [4-9 [1=10 [2-11 |4 |9 =10 [4 |9 |38 [4 [45[18-2 |4 [12[18-8 |5 |12 [5-10 |4 |9 |9-10 [1-9 |8-1 |4 |9 [9-9 [1~8 |&-1 |5 [12[12-3 |5 |12 [3-9 |5 [45]18-8 | 8-I0
M-1374 [12]9-5 [5]6 |95 |49 224 o125 2144814 4iz]is] 418 1a]4 [12]ig=2 |5 [12[5-1 |5 [12 |41 [2-0 |2-1 |5 [12 [4-9 [110 [2-11 [4 |9 [12-0 |5 |9 [4-3 [4 |45 [ig=2 |5 [12 [18-8 |5 [12[5-2 |5 |12 [10-0 [I=IT [ 8~1 |5 [12]9-9 |I-8 |8-I |5 |12 [12-4 |6 [12 [4-4 |5 [45[18-8 | 11-13
141615 [12]9-71 [5]6 |97 [a]ofeeafofiz]s[i2]ia]alsialafiz]is]afis]1a]a [i2fie-2 [5 [12]e-0 [5 [12 [4-10 [r-11 [3-0 |5 12 [4-10 [1=10 [3-0 [4a |9 [12-0 |5 [9 [4-4 [4 Jasig-2 |5 [12 188 [5 [12[5-4 [5 [12 [10-0 [1-10 [&-2 [5 [12[9-10 [1-8 [e-2 [5 [12[12=5 [6 [12 [4'-5 [5 45188 [ I4-l6
17-19]5 Ji2]9-9 [5]6 [9-9 [49[22[afofiz]s[ie[ia]af8ia[4afiz[18] 418145 [15ie-2 [5 [15]5-8 |5 [12]4-10 [r-9 [3-1 [5 [12[4-10 [1~9 [3-1 |6 [15 [12-2 [6 [15 [4-3 |6 [t5[18-2 [5 [12[18-8 |5 [12]5-4 [5 [12]10-0 [1-9 [8-3 [5 [12 911 [1-8 [ &-3 [5 [12]12-5 |6 [12 [4-5 [5 [45[18-8 [ I7-I9
20-22[4 [9|9-1n [s]e [o-11 [a]9f22]alafi2]s[iclialalisfia[afizis|afis]ia]a iz]is-2 [5[12]e-2 [4]9 52 [r-9 [35 [5]9]55 [2-0 [3-5 [5 [12]iz=2 |6 [12 [4-6 |5 [a5]i8-2 [5 [12]18-8 |5 [12]5-6 [4 [a[i0-3 |18 [8-7 |5 [9 [1o-6 [1-11 [&-7 [5 [9 [12-3 |5 [9 [3-9 [5 [45][18-8 [20-22
23-25]6 |9 101 [ 56 [10-1 |49 2249 125 121448 1a]afizi8B]4al8]14a]4 ]9 ]i-2 [4[9[5-9 [4]9[5-1 [I-10 |33 [4 |9 [4-1l |8 [3-3 [7 18124 |7 [18 [4-6 |7 [a5[18-2 |6 [18]18"-8 |6 [I8 |6-0 |4 |9 [10I |18 |85 |4 |9 [10-1 [ I8 |85 |7 [18 [12=7 |7 [18 [4'-6 |7 |45 [I18'-8 | 23-25
QUANTITIES
DIMENSIONS 3
CONCRETE_YD¥/FT STEEL , NOTES:
STETETE] e s o s Fr % THESE DIMENSIONS ARE CORRECT FOR 38'LONG
FILL| S|H]A]B |C LI L T S O A FLOOR STANDARD SECTIONS ONLY. DINENSIONS MUST BE 1. SEE DRAWING THRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
0 [8 80510 [l0[915[r5]18li8]1-2 [9-1 [2-4 | 2-2 | 9-4 |I-10 [.661 [.647 [.T03 [2.011 |236.32 RECALCULATED FOR ALL OTHER SECTION LENGTHS. BEVELED 2 X 4 AND DESIGN STRESSES.
T |8 8|1 Jo5]10[9[75 45 [1818]1-3 | 9-1 |2-4 | 2-1 | 9-4 |1-10 |.630 |676 |.103 |2.069 |236.95 KEYWAY
2 |8 ]88 |10 [10]9 45|45 [12i2|1-7 |5-0 |[2-4 [ 1-9 [3-10 [ -9 |58 |.647 |.103 |1.868 |247.42 I— — —
3 [8 ]88 [1o]io]6fas]9 [12]i2]i-n [3-8 [1-10 [2-3 [ 3-1 [I-10 [.518 [.647 [.703 [1.868 [213.13 1;’\ — o[ o [ o - e BENT BAR DETAIL
4 |8]8[8 (1009459 [1212|2-4 [3-3 |19 | 2-5 |21l | -9 |S5I8 |.647 |.T03 [I.868 |206.32 <= A — ‘r"— === _
578 ]8[8 [10[10]645]9 [12]12]2-5 [2-10 [1-11 [2-4 [2-11 [ 2-1 [.518 [.6471 [.703 [1.868 [213.26 }~'~‘>‘ >0 o 0 LA “} EARS | D
8-10 8|88 [10 [10]9 |45 [45 [12]12]2-4 [2-9 [1=10 |11l [ 211 [ -1 | 518 |.647 |.103 [1.868 |232.19 ONE SET OF 511 X -6 DOWEL BARS & 10 7 7
-13]8 |88 [10 [10[945]9 |12 ]iz|1-11 |2-11 [2-2 | 2-4 | 3-0 |22 |518 |.641 |.103 |1.868 |254.2I SPACING REGUIRED IN SLAB AT ALL CULVERT : ;
14-16 8 | 8|9 |11 |10]9 45| 9 [12]12|2-0 [2-11 |22 | 2-3 | 3-1 |22 | 576 |.105 |-103 |1.984 |263.29 BARREL JOINTS, EXCEPT JOINTS WITH BELL JOINTS. . 2
17-19]8 [ 810 [12 [10]3 |15 9 [18[12]2-3 [3-1 |22 |25 | 3-1 |23 |633 |.164 |.103 |2.100 |268.42 5r1 BARS REQUIRED=18, TOTAL WEIGHT=66 LBS. s : oy
20-22| 8 [ 8 [ 11 |13 [10|9 [45 |45 [12 [12[2-0 [3-1 |23 | 2-4 | 2-11 |1-10 |.690 |.822 |.103 |2.215 |218.03
7l 5 o Lo Tie Tiofs s s [ fie 175 155 125 o2 T3 (75 Laar Low 1705 1255 ooamm TOP SLAB CONSTRUCTION JOINT DETAIL
NOTE:
. ALL DIMENSIONS ARE OUT TO OUT.
VAR al BARS m 3 L al BARS k4 BARS F 3 D = PIN DIAMETER.
IVAR m4 OR k4 BARSA 2> |3 [ G2 BARS (STAGGERED) K5 BARS [ dsp
BACK OF PARAPET 2> < m5 OR kS BARS -t sP 3t kI BARS k6 BARS S
S,I éﬁkﬁ F\,,A,fLEL 2 SIP - mb O k6 BARS IVAR ISP L k2 BARS KT BARS ISP
P m7 OR k7 BARS ) SsP
H‘ r ol k9 BARS 3
T [ P
E 7 SYMMETRICAL ABOUT %
BACK OF PARAPET -t —— -—{~ i Tttt ——H [i'— °——kT ——————————————————— HHHH—[ ka -9 SP e 16 C.LC. -0 K7 (SPACED BETHEEN
e la—| 6 BA
AT % BARREL ek K <3| kS BARS 4e2 w K6 BARS) 4e2
TgEAgF @ BOTTOM SIMETRICAL | PERMISSIBLE K6 kI [ALTERNATE e
gorTon b STMETRICAL ‘;!}»ks CONSTRUCTION JOINT 1 (AL TERNATED) %m / sz SPACING K4 OR K5
a2 BARS [STAGGERED) 13 ol | - ~ — (ALTERNATE
BOTTOM OF SLAB TOP OF SLAB | = - ~~ ¥ 1 Ry SPACING)
Kkﬁ\ \kz\* N Lo k6 H%F — 7‘ - 7 w0
B — | i w1 U N
| k7 —L] y— a2 a2 = _ k7 o 1'-0 SP @ I'-0 C.C. I'-0
'ﬁ;—'———i---:-;-- | Tl ? %:- —-;—: et B A — 1T | ) BARS 5el < b *BEVELED \6 <
= 0 —~ 3?5 e i —— Z ~ T 24 BEVELED ] o bl g| e . a
¥ = ~ M KEYWAY a2 STAGGERED 5 & gl
m7 a2 = S TH—m7 ¢ S |ey S5
| // | . U ] | age NI =] 2 g e 2|
—mb — | ] % = — e — Sl
M -6 . BEVELED o8 ) £
9 < TOP OF FLOOR BOTTOM OF FLOOR : REVRAY —1 SlE ol®
BOTTOM TOP OF —m2 -9 ] Il = i &
| OF FLOOR FLOOR LT nf 3 |- SP e I'-0 C.C. I'-0 m2 [ALTERNATE 4‘\
S —] m<H | | i - - T F 7(*41:. BARS 4fI | ?(ml SPACING {’T 1
X N o b N
—_— — e - — - i P S P = 3
> - - > 2o8e >y e > ° _ -~ LI " ] [  —— —— ?Xh%‘ém“&?g
E | RS : . o
m9 OR k9 BARS P || 3 [4; X m3 BARS HSP‘ 3 it e vai —— , SPACING)
m4 OR k4 BARS 3 ml OR kI BARS VAR 3 ml BARS m4 BARS 'spF N ; (ELRNATED) 412
! m2 BARS m5 BARS 2 . m
2P 1| mS OR kS BARS o2 5P m2 OR k2 BARS | t% sP \%, — - 1-0 SP e 16 C.C. m7 (SPACED BETWEEN m6 BARS)
VAR || alBaRS 2P — || 3 ) sp P m6_BARS | BARS 4f2
=T T |
ATE m6 & K6 BA CUT & RELOCATE kI & k2 BARS ONLY. m7_BARS o 1 25P
ﬁgTRgQS%E%C J.EC'RRD&CST BARS DISCARD CUT LENGTHS OF 2/ OR LESS. BARREL SECTION
LENGTHS OF 2’ OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON ST AND ARD SECT I ON PL AN V I EW
NOTE: TYPICAL FOR LENGTHS OF 38" .
END SECTION - PLAN VIEW emar not siown.) (KEYWAY 1S TO BE OMITTED WHEN w y STANDARD DESIGN
BELL JOINTS ARE USED )
NOTE: END SECTION DETAILS SHOWN ARE FOR A 15° SKEW BARREL. 3 I~ CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING 2 .
THE NUMBER OF TRANSVERSE REINFORCING BARS S 5 FOR
REQUIRED TO BE CUT & RELOCATED. 28 |2 TWIN REINFORCED CONCRETE BOX CULVERTS
ﬁ il w o
o E
NOTE :ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST — il
TO THE BACKFACE OF PARAPET. Q | IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t Q
- JULY , 1987 TWRCB 8-8-87
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12/96 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

REVISED:

TWRCB 8-10-87

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS

BAR LIST
al a bl b2 el 2 £l 2 Kl k2 k4 K5 k6 K7 k9 ml m m4 ms m6 m? mo
FILL [S1Z€] P JLeNsTH [size] sp [LENGTH [size | sP [No. [size] sp [No. [size[ s [No. s1ze] sp [No. fsize[ sP [No. [size[ sp [o. [size[ s JLeneTH [size [ sP LLeneTh fsize [ sP LenstH[ h [ v size[sp enetH| h | v Size[ sP [LeneTH [size[ s LensTH fsize[ &b [LenaTH [size | s [LengTh [size[ sp LeneTH [ize[sp Lenoth | h [ v [size[sp LenotH| h | v [size]sp JLenoTh [size|sp LenTh fsize] &b JLEnGTH | FILL
0 |6 [12|1'7 |6 [15["=1 [ 49 (2849 [15]5[12]14 481441218 4[18[14]5 [15]18-2 |5 |15 |72 |4 |15 41l |19 |32 |5 [I5[4-1l |19 |32 |4 [15]18-2 |4 |5 |50 |4 [15[182 |4 |12 [18~8 |4 [12 |54 |5 |5 |19 |18 [I0'-I |5 [I5[I'9 | I8 [10'-1 |5 |I5 188 |5 15|38 |5 15188 | 0
I |48 |5 |68 |49 (28|49 [15]5i2[14a] 481441218 4]18[14]5 15182 |5 [I57-1 [4 ]9 [4-1l |19 |32 |4 |9 [4-1 |19 |3-2 |4 |i5|ig=2 |4 |15 |49 |4 15182 |4 |12 [18~8 |4 |12 |56 |4 |9 |I=10 | I8 [10'-2 |4 |9 |-10 |18 [i0'"2 |5 |I5 188 |5 |15 |38 |5 15188 | |
2 4|95 [5 615 |49 (28|49 [15]5 121441814412 18] 4[18[14]5 12182 |5 [12|6=2 |49 |49 [I710 [2-1l |4 |9 [4-9 [I10 | 2-11 |4 [12 1872 |5 |12 |4-9 |4 45182 |4 |12 [18-8 |5 [12 |6-3 |4 |9 I'-10 | -9 [I0-1 |4 |9 [1'=9 |18 [10-1 |4 |9 [I3-3 |4 |9 |37 |4 45]18~8 | 2
3 4|95 [5 615 [4|9 (284|955 1214|4814 ali2]18] 418144 [12]82 [4 [12|5-7 |5 15|53 |2-4 |2-1 |5 |15 4-9 [I-10 | 2-11 |4 [12 l2-11 |4 |12 |3-8 |4 @45 182 |4 |12 |18-8 |4 |12 |53 |5 |15 |i2=4 |2-3 |10=1 |5 |15 [I-9 |18 [10-1 |4 [12 12~7 |5 |12 |31l |4 45 |18~8 | 3
4 |a |95 |56 15 |49 (28] 4|9 |15 5 12]14| 418 |14] 41218418144 [12[182 [4 [12|4-1 |5 15|52 [2-3 |2-1 |5 [I154-9 |10 | 2-1I |4 |12 124 |4 |12 |36 |4 45182 |4 |12 [18-8 |4 |12 |51 |5 |15 [12-4 |2-3 [I0-1 |5 [15 [I'-9 |18 10~ |4 |12 123 |4 |12 |37 |4 45188 | 4
57 |4 |95 |5 6 (1’5 | 4|9 |28 49 [15|5 1214418144218 4|18 [14]4 [12)1§=2 |4 [12[4-9 |4 |9 |50 |2-1 |21l |4 |9 |4-9 |1<10 |21l |4 |12 [12-0 |4 |12 |39 |4 45 [i18-2 |4 |12 [18~8 |4 |12 |5-2 |4 |9 [12=2 |2~ 10~ |4 |9 |9 |1-8 |i0-1 |4 |12 [12=3 |5 |12 |42 |4 45188 | 57
810 |4 |12 [1'5 |5 |6 [I-5 |4 |9 (284 |9 [15[5 1214|418 |14]4[12]18] 418144 [12]182 [4 [12|5-3 |5 12|51 [2-2 |2-1 |5 [12 [4-9 [0 | 2-1l [4 |9 |n*-10 |4 |9 [3-8 |4 @5 [182 |4 [12 [18-8 |5 |12 |5-10 |5 |12 [12=2 [2-1 [0 |5 [12 [ir-9 |18 [i0-I |5 |12 [123 |5 [12 [3-9 |5 |45]18-8 |8-I0
N-13 [4 [9]1-5 |5 |6 (15 |49 |28 a9 15|5[1214]alis[14]4|i2]i8]4[8]14]4 [12|ig-2 |5 [12[5-11 [4 ]9 |53 |2-1 [3-2 [5 |9 |53 |21 |3-2 |4 |9 [12-0 |5 [9 |[4-3 |4 |45 [18-2 |5 [12 [18"8 |5 [12 [5-3 |4 |9 |12-4 |20 [10'=4 |5 |9 [12=3 |-l [10"-4 |5 [12 [12-4 |6 [12 [4-4 |5 45 [18"-8 [II-I3
1416 |6 |9 [1=7 |5 |6 |07 [4 |9 |28 4|9 |5 |5 iz[14][ais[1a]aliz[is[4fis]1a]4 [12]8-2 |5 12|60 [4 ]9 [5-0 [2-0 [3-0 |4 |9 w-10 [1-10 [3-0 |4 |9 [12-0 |5 |9 |44 |4 45[182 |4 |9 188 |4 |9 [5-3 [4 |9 [12=2 [I-Il_)i0'=3 [4 [9 [ir-n [r-8 |i0-3 |5 [12[12-5 |6 |12 |44 |5 45]18-8 [14-16
17-19 |4 |9 [1-9 |5 |6 [~ |49 (2849155 [iz[14]afs[1a][4ai2]i8]4[18[14]5 15182 |5 [I5]5-8 |5 [12[5-3 [I-Il |34 |6 [12 |53 |I-Il |34 |6 |I5]12~2 |6 |15 |4-3 |6 15182 |5 |12 [18-8 |5 |12 [5-4 |5 |12 iz-4 |20 [10'-4 |6 [12 [12=2 [I=10 [10'-4 |5 [12[12'5 |6 [12 [#-5 |5 45188 [I7-I9
2022 |4 |6 -1 |5 |6 -1l [4]9 (284 915 5 121448441218 4[18[14]4 [12]18=2 |5 [12 |62 |5 [12]5-3 [I-N |34 |6 [12 |53 [I~Il |34 |5 [12]i2-2 |6 |12 |46 |5 45182 |5 [12 [188 |5 [12 |55 |5 |12 12=4 |I~10 |i0'"-6 |6 [12 [124 [I~10 106 |5 |9 [12=3 [5 [9 [3-9 |5 45 i8-8 [20-22
2325 |4 |6 [12-1 |5 16 12-1 | 4|9 (284 91551214 4|8 [14|4a]i2]i8[ 4181449 [18=2 [4 |9 [5-8 |5 12|53 |10 |35 |6 12 |53 |I~10 |35 |7 |18 124 |7 |18 | 4-5 |7 |A5[182 |6 [I8 (188 |6 |18 |51l |5 |12 ]i2-8 |2'-0 [I0'-8 |6 |12 [12=6 |I-10_[10'-8 |5 |12 [I12-5 |6 |12 |46 |5 |45 188 [23-25
QUANTITIES
DIMENSIONS CONCRETE YD ¥FT STEEL X THESE DIMENSIONS ARE CORRECT FOR 38" LONG NOTES:
e s ula [ [c[B[ETFIRIF v [ v w] x [ v [ z |sus]reoor[mus [tora s/t STANDARD SECTIONS ONLY. DIMENSIONS MUST BE I. SEE DRAWING THRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
RECALCULATED FOR ALL OTHER SECTION LENGTHS. ORI, LRea ol
0 |8 1005 [10 [10]9 [75 15 [18[18 11 | 9-1 |2-6 |21 |9-4 |I-10 |66 |.647 |889 |2.197 |269.89 -
I |8 ][ josio]9 7545 [18 1812 |9-1 |25 |2-0 |9-4 |I-10 |.690 |.676 |.889 |2.255 |258.I8
2 8 [10]8 [10[10]9 4545 [12 127 |9-1 |25 [18 | 3-Il [1-10 | 518 |.647 |.883 |2.054 | 268.Il
3 |8 ]10]8 [10 1094575 [12[12] 110 [3-10 |1-10 |22 |3-3 |2-0 |.518 |.647 |.883 |2.054 | 240.2I BENT BAR DETAIL
4 8 [i0]8 [10[0]9 4515 [12 1223 |33 |1=9 [2-3 |2-Il | 9 |518 |.647 |.889 [2.054 |236.56
57 [ 8 [10]8 |10 [10]9 |45 (45 [12 12 [2-5 [2-11 [I-10 [2-3 [ 2-1I | 2-1 | 518 |.647 |889 [2.054 | 24116 BARS | D
810 | 8|10 8 [10 [10]9 (459 [12[12]2-3 [2-9 |1=10 | =1l | 2-II |I-Il |.518 |.647 |.889 |2.054 |259.58 7 3 R
-3 [ 8 (108 [10 [10]9 |45 45 [12 [i2 [ 1-Il [2-n [2-2 [2-3 [3-0 |2-2 |518 |.647 |.889 |2.054 |290.7I s 3
14-16 | 8 [10 |9 |15 [10]9 |45 |45 [12 12| 1-1 [2-n |2-2 |24 |3-1 |2-2 |576 |.134 |.889 |2.199 |293.58 . i
17-19 [ 8 [10[10 |12 [l0]9 [75 |9 [18 [12]2-2 [3-1 |2-1 |2-4 |3-1 |2-3 |.633 |.7164 |.889 |2.286 |305.08 7 5 _v
2022 | 8 |10 11 [13 [10]6 45 [ 9 |12 [12| /=1 |31 |2-3 |2-4 | 2-I [1-10 |.690 |.822 |.883 |2.401 | 318.7I
23-25 | 8 | 1012 45 [10]6 45 |9 [12[12]2-3 [3-3 |2-3 |2-2 |3-1 |2-3 |47 |.910 |.889 |2.546 |325.87
NOTE:
VAR al BARS o 3 o al BARS ka4 BARS 3 SLL gmsglsAlﬁg%EéRE OUT TO OUT.
& TR e L [ 2 BARS (STAGGERED) K5 BARS MU
BACK OF PARAPET 2 = m5 OR k5 BARS -t s ia k| BARS k6 BARS Mg
AT INSIDE FACE 2P m6 OR k6 BARS VAR A 2 BARS T BARS .SP
OF BARREL WALL . .
JSP | . mMTORKIBARS . | 4P s 15
=
7 SYMMETRICAL ABOUT §
I —f ——————— ] }fz S R — HH]—WH g, SPel6ce 10 KT (SPACED BETHEEN
BACK OF PARAPET ekl —=—"TT" Kkl < la—K | k5 BARS 4e2 k6 BARS) 162
AT & BARREL o oF o ST TN h TR PERMISSIBLE 6 ALTERNATE o1
)2 orron o SIETRICA e b k9 CONSTRUCTION JOINT 1 (AL TERNATED) % / r SPACING W1 OR K5
a2 BARS [STAGGERED) 3 1 | - — = = | (ALTERNATE
BOTTOM OF SLAB TOP OF SLAB , = . . - N SPACING)
ke | [Tk 1 ke Byl e | 1 7o T = N -
- L | ; 42 10 o | A
BN RE R 7% kT o ol speroce Lol N olL
e I o o I I (i S S S E— — A + | BARS 5el =Y | eevee ‘
e[ o [~ o ¢ > S 2 b el (] T 2x4 BEVELED d kLl = KEYWAY L E"
7 L wevway a2 STAGGERED —50r ] & i
| > ‘I m7 . agn g e S g e 2|F
M ~—~~—m6 | m2 —*1 e~ Es s : &g
/ — ; BEVELED 2 ! |
ng = i kevway —i- Il o |3 | o|®
BOTTOM TOP OF ! I & . &
| OF FLOOR FLOOR L] 3 0 -0 SP e 10 C.L. -0 m2 ALTERNATE 4W
N —] < T A emsan ' SPACING AGT 1
| _ N _ 1] ] 4 4| %}_ )| Nl {—T/—L '
IR Ase >3 258 02y - > - ~ 2 L T [ — — — 2 1\%%%&5
E 1 e A . o oa
m9 OR k9 BARS P || 3 [4£ md BARS SP || 3 pa A " i ——— 3 T SPACING)
m4 OR k4 BARS 3 ml OR kI BARS 3 3 mi BARS m4_BARS 'spF S \Zm ) (A‘SIERNATED) 472
3 m
2'4.#—.55" m5 OR k5 BARS Jarp m2 OR k2 BARS | A H mz BARS mS BARS e 10| SPe IfCL. -0 m1 (SPACED BETWEEN m6 BARS)
VAR alBARS 2 5P 3 = } s 2SP m6 BARS | BARS 4f2
CUT & RELOCATE m6 & k6 BARS CUT & RELOCATE ki & k2 BARS ONLY. m7_BARS zSP
S REQUIRED. DISCARD CUT DISCARD CUT LENGTHS OF 2" OR LESS. BARREL SECTION
LENGTHS OF 2 OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECTION PLAN V | EW
NOTE: TYPICAL FOR LENGTHS OF 38",
(KEYWAY IS TO BE OMITTED WHEN
END SECTION PLAN VIEW txevway not siown.) BELL JOINTS ARE USED ) BEVELED 2 X 4 - STANDARD DESIGN
NOTE: END SECTION DETAILS SHOWN ARE FOR A 15° SKEW BARREL. | | S ’
USE FOR SKEWS OF 30° & 45° BY INCREASING o e e[ =/ e e 3 e CULVERT BARREL DETAILS
THE NUMBER OF TRANSVERSE REINFORCING BARS = ——! — > - z x
REQUIRED TO BE CUT & RELOCATED. o A ‘r"* >SS S - FOR
} ocfve o O} ° o ecv e : 2 < o TWIN REINFORCED CONCRETE BOX CULVERTS
o w o
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST ONE SET OF 5rl X 3'-6 DOWEL BARS @ I-0 & o @
o e B e R SN AT, 5 |14
R RO TRt TOTAL Ve Gt L6 E & IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
TOP SLAB CONSTRUCTION JOINT DETAIL |~ JULY , 1987 TWRCB 8-10-87
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REVISED: 12/96 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

TWRCB 10-6-87

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al a bl b2 el e2 fI 2 I k2 k4 k5 k6 K7 k9 ml m2 m4 ms m6 m? mg
FILL [SIZE[ SP LENGTH SIZE | SP LENGTH |SIZE | SP INO. SIZE] SP [No. [SIZE| SP INo. [SIZE [ SP N0, [SIZE [ SP IN0. [SIZE 'SP INO. [SIZE [ SP [LENGTH SIZE [ SP LENGTH fsize[sP ILeneTH | h | v [size[sP JLentH] h | v |size[sP [LeneT [size [ s LEneTH isize | b ILENGTH Jsize] SP ILENGTH SIZE] SP JLENGTH [size[sP LeneTH | h | v [sizE[splienetu| h | v [SIZE]SP LENGTH SIZE] SP JLENGTH [sizE[ &b LENGTH | FILL
0 [5]i2]7-8 [5ks[1-8 [4]9i6[4]9]9 512|418 ]ie]4a[12]22]4]18]i6]5 1221115 [12]8~1 [4[12][4-10 [1-8 [3-2 [5 [12 [4-10 [1-8 [3-2 [4 [12 -1 |5 [12 [5-2 [4 @5 fr-n |4 [12 [22=5 [5 [12 |68 |5 [12[7-9 [1-7 [e=2 |5 [12[7-3 [1-T [6-2 [4 [9 o5 |4 |9 [3-10 [4 [a5]22-5 | 0
I |5 fi2f[7-9 [5@a5[1-9 [a]9fie[a]o]o]s]iz]is]afilie][afi2]22] 41865 12211 [5[12]8-0 [4 [12[4-1 [1-3 [3-2 |5 [12]4-10 [1-8 [3-2 [5 [15 I7-8 |5 [15[4-8 |5 1.5 Jr-11 [4 [12 [22-5 |5 [12 [6-n [5 [12 [7-9 [r-71 [e~-2 |5 [12[7-9 [1-7 [6-2 |5 [12 [22-5 |5 [12 [3-1 [5 [45[22-5 [ |
2 5 [i2]1-5 [sps]1-5 (a9 6 499|528 ]afw]ie]a]i2]22]4]18]i6]5 [122-11 [6 [12[8-3 [5 [12]5-1 |2-1 [3-0 |5 [12[4-9 [1-9 |30 [5 [12 [16~7 |6 [12 |55 |5 45211l [5 [12[22-5 |5 [12 [6-5 |5 [12[7-10 [1-9 [e~-I |5 [12]7-8 [I-1 [&-1 |5 |9 158 |5 |9 [4-0 [5 [45[22-5 | 2
3 49|15 [4 k5|75 |49 649 a5 [iz]|[ a8 4122248649 r-n[4]9[e-7 [4]9[4-9 [1-10 [2-11 [4 [9[4-8 |1-9 [2-II |5 |12 [15-2 |5 [12 [4-7 |5 45 2r-11 [4 [12 [22'-5 |5 [12[7-0 [4 |9 [7-10 [1-9 [ &1 [4 |9 |78 |I-T | &-I [4 |9 150 |5 |9 |46 |4[45[22-5 | 3
4 (49|15 [ahs[rs [a]ofie[4]9]o[s5i2]w[a[.ie]a[12]22]4afis]i6]4ai2far-11 5 [12]7-1 [4 ]9 [4-8 [1-9 [2-1 [4[9[4-8 [1-9 [2-11 [5 [12 l4-10 |5 [12 [4-5 [5 5 Jor-n |4 [12 [22-5 [5 [12 |11 [4 [9 [7-10 [1-9 [e-I [4 ]9 [7-8 |17 [6&-1 [4 [9 |4-10 |5 |9 [4-6 [4 4525 | 4
57 (41975 [4 5|75 [a]9ie[a[a[a[s5[12[18[4af8[i6[afi2[22[4]18[i6[4[i2fr-n[512][7-0 [4[9][4-8 [1-9 |21l [4 [9[4-8 [1-9 [2-1 |5 |12 [14-8 [6 [12 [4-11 [5 a5 fr-n |5 [12 [22-5 [5 [12[e-1 [4 [9 [1-8 [1-7 [&-1 [4[9][7-8 [I-7 |6-1 |5 ]9 [14-8 [5[9 [3-1 [5[45[22-5 [ 57
8-10 |5 [12]7-6 |4 5|16 [a[a[ie[4]a]alsi2]i8]4fi8]i6]4aiz]22]4i8]i6][5 [12]ar-n1 [5 [12]6-4 |5 [12]4-9 [1-3 [3-0 |5 [12[4-9 [1-9 [3-0 |6 [12[14-6 |6 [12 [4-T [6 [45]2r-11 [4 [9 [22-5 |5 [9 [&-11 |5 [i2 [7-11 [1-9 [e=2 |5 [12[7-9 |17 [e-2 |5 [9 [14-9 [6 [9 [4-T [5 |45 [22-5 | 8-I0
-3 [5 [12]7-9 [4 k5|19 [4]sfiea[o]o[s]iz[is]afi[ie][a]iz]z2] 41865 [15 111 [6[15]7-4 [5 [12 [4-10 -9 [3-1 [5[12[4-9 [1-8 [3-I [7[15[14-8 |7 [15][4-9 [7 1.5 11l [4 [9]e2-5 |5 [9 [7-0 |5 [12 [7-10 [1-7 [e-3 [5 [12 [7=10 [ -7 [ &-3 [7 [15 [l4-11 [ 7 [15 [4-8 |7 [1.5 [22"-5 [II-I3
14-16 |5 [12 [7-11 |4 W5 [7-11 |49 [16 4|9 |9 |5[12[8|4|8]i6]4a]iz]22]a[i8]i6[4a[9[2r-1 [5 9 |7-I |5 [12[4-n |r-9 [3-2 |5 |12 [4-10 [1-8 |3-2 |5 |9 [14-7 |6 |9 [4-1 |5 4521l |4 |9 [22-5 |5 |9 [1-2 |5 [12 [7-1I |[1-1 |6~4 |5 [12[7-1I |- |64 |5 |9 |14-9 |6 |9 |4-10 |5 |45 [22'5 |14-I6
17-19 |5 [12|8-2 [4 5|82 [4]9[16[4]9 a5 |iz]i][ 48641222418 6] 9 fr-n [5 |9 ]7-3 |5 [12[5-2 [I-10 [3-4 [5 [12 [4-Il |1-7 [ 3-4 |5 |9 [14-7 |6 [9 [4-1 |5 W5 [21-Il |4 |9 [22-5 [5 |9 [7-4 |5 [12 [8-2 |18 |6-6 |5 [12 |81 |I-7 |6-6 |5 |9 |4-10 |6 |9 [4=Il |5 [45[22"5 [I17-19
2022 |4 [12|8-4 |4 45|84 | 4]9 16 4|99 |5[i2]8|48[i6]4a[iz][22] 481649 f2r-1 [5 9|76 |5 [12[5-4 [1-Il |35 |5 12|50 [I-7 |3-5 |6 [12]14-8 |7 |12 |52 |6 [452I"-Il |4 |9 [22-5 |5 |3 |7-7 |5 12|84 |19 |e~-1 |5 12 |8-2 |- |67 |5 |9 |4-10 |6 |3 |5-0 |5 |45 [22'5 |20-22
23-25 |4 [12|8-7 |4 w581 | 4|9 |16 4|99 |5]12]8]4|8[i6] 41222418 16]4 |9 J2r-1 |5 |9 |r-10 |5 [12 [5-IT [2-5 |36 |5 |12|5-6 |2-0 | 36 |6 12149 |7 |12 [5-4 |6 |52~ |4 |9 [22'5 [5 [9 [7-1 |5 |12 [8-6 |I-10 |68 |5 |12 |83 |17 | 6-8 |6 |12 150 | T |12 |52 |6 |45 [22'-5 |23-25
QUANTITIES
B EELDI_JSEL] s Jepsec e g n0n, s
e s Tula e [cIETETETEIFT o T v wl x| v | z |sias |Foor|wacs [totar|es/FT RO s TR e o LG s, |.$EAEN I;JR[;AEWSIIN& TSV"I';%%S?Z!SN FOR GENERAL INFORMATION, SPECIFICATIONS,
0 [10]6Jo5]i05]9]9 459 [12]12]1-10 [0 |27 [2-7 [ir-3 [i-n [.779 [.794 [.467 [2.040 [271.29 EE\Y/%LAEYD 2X4
I ol n [ Jof9fas ]9 [18]i2]1-11 [e-9 [2-4 [2-6 [11-3 [I-1 [.813 [.829 [.467 [2.109 [276.37
2 Ji0]685 10 9945 9 [12]12]1-8 |5-8 [2-9 [2-8 [4-6 | 2-0 .64l |.759 [.467 |1.867 |301.05 b .
3 [10]6 |8 [10 |99 45 (a5 [12]12|26 |4-3 |2-3 |2-4 [3-10 | 2-3 |.607 |.159 |467 |1.833 | 245.6 $~°;\. = ’-‘L-f £ = A:# BENT BAR DETAIL
4 [10]6[8 [10]9]9 455 [12]12]2-4 [3-11 [2-3 [2-5 [3-8 | 2-3 [.607 [.159 |.467 [1.833 |242.92 = ’.‘ = ‘..?‘f. — —= —
57 [10] 6|8 [10 [9]9]45 a5 [12]12]2-5 [3-9 |26 |2-10 |3-6 | 2-0 |607 |.759 |467 |1.833 |259.42 } — = ‘* BARS | D
8-10 [10]6[85 10599 a5]9 [1212]2-10 [3-7 [2-4 [2-6 |37 | 2-4 [.641 [.794 |.467 [1.902 |290.29 . N 7] 3 N
-3 (106 [10 |12 [9]9 7.5 9 [18]18[2-6 |3-9 |2-5 |2-8 [3-9 | 24 |.744 |.900 |.467 |21l |298.26 g,ﬁ‘ic,sﬁg SEQSHE{S ?N GS&%W%LT%SS C%L'VE?{T 5 3
14-16 [10 6 1 [13[9]9fa5][9 [12]12][2-8 [3-8 [2-5 | 2-8 [3-7 | 2-5 [.813 |.970 |.467 |2.250 |295.97 BARREL JOINTS, EXCEPT JOINTS WITH BELL JOINTS. 6 4
17-19 [10 [ 6 J2.5 145 [9]9[45 ]9 [12]12]2-9 | 3-8 [2-6 | 2-8 | 3-8 | 2-5 |.916 [1.075 |.46T [2.458 |299.68 5rl BARS REQUIRED=22, TOTAL WEIGHT=80 LBS. 7 5 —X
2022 |10 6 135|155 |9 [9 45 [ 9 [12[12[2-8 [ 3-9 | 2-1 | 2-7 | 3-8 | 2-6 |.985 |I.145 |.467 |2.597 |300.00
2525 10 6 |15 |17 |99 45| 9 12|12 |21 |3-10 | 28 | 26 |3-10 | 2-1 1088|1251 | 46T 206 |309.34 TOP SLAB CONSTRUCTION JOINT DETAIL o
SLL Bms[r)llslxlag%mmz 0UT TO OUT.
V’:R al BARSA X" s v al BARS K4 BARS a3 - i
K R mé OR k4 B RSA 2> |3 I 2 BARS (STAGGERED) K5 BARS s
e A S T RN S LE s o s L
m 44
OF BARREL WALL e . 3P| k2 BARS k7 BARS }SP
2 SP | . m7ORK7TBARS 2 SP K9 BARS 3
‘ = TR
; SYMMETRICAL ABOUT §
] ,,} ______ _ 1 Ij.z ol | _____ k4 U3, SPelsce -3 KT ISPACED BETHEEN
BACK OF PARAPET e Kl <% la—K| Nk BARS 4e2
i e o T L TS | g | e
=t k9 M SYMMETRICAL L 4e2 2
| # s e WS | [ 1| b [ LR
a2 BARS [STAGGERED) 3 | . = v =r— v~ | AC
BOTTOM OF SLAB TOP OF SLAB = == Pl | . . SPACING)
—— k2 —a] } k6 T —[0F : =
//“ks‘\\_ ! ¥ 8 b2 ' T hdd
k7 1, a2 a2 > LU g o~ 1 O P e I-0 CC. -l . 3
T ] s AL _ L/ 1 s S O SR = B ] A 1 BARS Sel ‘  BEVELED s
0 = 0 = D . Cinl S = 3 * —d ° = T TS P > - - X Vi g r [ 1 [
= . ot J#H = = — = Kevwa T g2 sTacoEReD =l 2 &
mt | Lot a2 > “\Lm? . ner gu é 3 g g ‘f: =l
r— | N [! E = =lw
re—M6 —* - " D | w &
/ ——m2 —] N_m6 L BEVELED o |2 g o|S
me 2 TOP OF FLOOR BOTTOM OF FLOOR : i KEYWAY — 1! TS ) -
BOTTOM TOP OF T T-m9 dl, ) A . &
.| OF FLOOR FLOOR L] nfl Ly | ) sp gAFItS-OhfI.C‘ -0 mzI Q#TAE%TE 4;\
\ r [ ’ m LI LS
. S —"] = | s - T ) 4 01 I gpiry | -
\ | i Ly N piry!
" B et - s P 02 v+, ~ - - oy e I m4 Tl . — — —s — m4 OR m5
sk PR . . oo 2o Jh] (ALTERNATE
m9 OR k9 BARS SP\ 3 - 4; X m9 BARS SPA]].3 = s Y — L SPACING)
m4_OR k4 BARS 3 mi OR KI BARS 3 s I mi BARS m4 BARS P Al \L ! i
T m6 (ALTERNATED)
b SP ||, m5 OR K5 BARS | v b sp m2 OR k2 BARS | U }sp l< m2 BARS m3 BARS 2N 3| SPel6CC -3 m7 (SPACED BETWEEN m6 BARS)
VAR alBARS S SP (| 3 Lsp 3P m6 BARS | ' BARS 4f2 ‘
I
ATE m6 A CUT & RELOCATE kI & k2 BARS ONLY. m7_BARS o 125P
CUT 8 SELOCATE . e oS BiSck T LENETES O 2 08 LESS BARREL SECTION
LENGTHS OF 2’ OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECT I ON PLAN V I Ew
NOTE: TYPICAL FOR LENGTHS OF 38'. .- STANDARD DESIGN
END SECTION - PLAN VIEW e not siom ) (KETWAY IS TO BE OMITTED WHEN Bl
< .o
NOTE: END SECTION DETAILS SHOWN ARE FOR A 15° SKEW BARREL. e N CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING z @
THE NUMBER OF TRANSVERSE REINFORCING BARS 2 a FOR
REQUIRED TO BE CUT & RELOCATED. 2 g | TWIN REINFORCED CONCRETE BOX CULVERTS
ARIE
c E
— il
Q ' IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST P
TO THE BACKFACE OF PARAPET. - ||y , 1987 TWRCB 10-6-87
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REVISED : 12/96 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED,

TWRCB 10-8-87

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al a bl b2 el e l 2 Kl k2 K4 K5 K6 KT k9 ml m2 m4 m5 m6 m? m9
FILL [SIZE]SP JLENGTH [siZE] P [LENGTH Jsize | SP [No. size | sP [No. [sizE] P [No. S1ze] SP [No. Jsize [ sP [No.[sizE] sP [No. [sizE | SP [LENGTH [size [ SP LENGTH Jsize[sp JLensTH] h | v lsize[sP LensTH] h | v [siz£[SP [LENGTH [size [ sP JLeneTH size | P JLensTH [size[sp LeneT [size [ sp JLEnGTH fsize[sp juenst | h | v Isi[spuenstn | n [ v [size[sp JLencTh [size[ sP JLencTh fsize] b [LeneTH | FiLL
0 [5[12]9-8 |6 [n5]9-8 [4 ]9 [22[4[9 [12]5iz|8 4864 i2z]22]4[i]i6]5 [12[222 |5 [12 [~ |4 [12[4-11 |1-9 |32 |5 [12 [4-1l |19 |32 |4 [12 [22'-2 |4 [12 [4-1 |4 45222 |4 |12 [22-8 |5 [12 |69 |5 |12 |9-10 |18 | 8-2 |5 |12 [9-10 | I8 |82 |5 |12 |22'-8 |5 |12 |3-10 |5 |45 228 | 0
I |4 ]e]9-9 |6 f15]9-9 [4]9[22]a]s[i2]5]iz]18]48]ie]4]i2]22]48]i6]5[1222-2 |5 [12]8-0 [4 [12[4-1 |19 |3-2 [5 [12 [4-1 |19 |3-2 |5 |I5[i8-2 |5 [15 |48 |5 [1.5[22"-2 [4 [12 [22-8 |5 |12 |61l |5 |12 [lo=I |11l | &-2 |5 [12[9-10 |I-8 |&-2 |5 |12 163 |5 |12 |40 |5 [45[22-8 | |
2 |5 [12]95 |6 15|95 |49 (2249 [12]5[12]18|4|18 6|4 12|22 4[18|l6|5 12222 |6 |12 |83 |5 12|54 |2-4 | 3-0 |5 [12 [4-10 [I710 | 3-0 |5 [12 [I6"8 |6 [12 |56 |5 45222 |5 |12 228 |5 |12 |66 |5 |12 |10 [2-0 | &~ |5 |12 |9-9 |I8 | 8- |59 I5-71 |5 |9 |4-1 |5 [45[228 | 2
3 49|95 [5]6|9-5 |4]9 (2249 iz|5[i2]is]4al8e]ali2]22]ali.]i6]4]9[2-2 [4 ]9 |67 |4]9[5-0 [2-1 [2-1[4[9 [4-9 [I-10 |21 [5 [12 153 |5 [12 [4-7 |5 @5[22-2 |4 [12 [22-8 |5 [12 [7-0 |4 |9 [10-0 [1~1I [ &-1 [4 ]9 |9-9 |18 | &I |4 |9 [I5-1 |59 |47 |4 a5]22-8 | 3
4 |4 |9|95 [5]6|9-5 [4]9 (2249 iz]5 2] 4a]8ie|a[i2]22]a[.]6|a 1222 [5 [12|7-1 |4 [9 [4-1 [2-0 [2-1[4[9 [4-9 [1-10 |21l [5 [12 14~ |5 [12 [4-5 [5 @45[22-2 |4 [12 [22-8 [5 [12 |61 |4 [9 [10-0 [1*~II [ &1 [4 9 |9-9 [I8 |&-I [4 |9 [4-Il |5 |9 |47 |4 a5]22-8 | 4
57 [412]9-5 |56 |95 [4]9 |22 af9ai2|s[i2]8|alis]ie]4iz]22]4|8[16]4 12222 |5 [12[T-0 |5 [12|5-0 |2-1 |21l |5 |12 [4-9 [1~10 |21l |5 [12 [14-9 |6 [12 [5-0 |5 4.5 [222 |5 |12 [22-8 |5 |12 |&-1 |5 [12 [10-0 |1~ | &-I |5 [12]9-9 |18 | &-I |5 |9 14-9 |5 |9 |40 |5 |45 228 | 57
810 |4 9|96 |5 6|96 | 4|9 (2249 |12]5i2]18]4]8|i6|4|12]22] 418|165 [12[22-2 |5 12|63 |4 |9 |51 [I<I0 |33 |5 |9 |54 |2-1 |3-3 |6 [12]14-8 |6 12|47 |6 A5[22-2 |4 |9 [22-8 |5 |9 |6-1 |4 |9 [10-2 [I~10 | &-4 |5 |9 [10-3 [I“Il |84 |5 |9 |14-10 |6 |9 |48 |5 |45 |22'-8 | 810
N-13 |4 [9]9-8 |5 |6|98 |49 [22]4]9 [12]5[12[18]4|18[l6|4[12]22|4[1816|5 [1222-2 |5 |I2]6-6 |4 |9 |5~ |19 |3-4 |5 |9 |5-4 |20 |34 |5 |9 |14-8 |6 |9 |4-10 |5 W5(222 |4 |9 [22-8 |5 |9 |70 |4 |9 [10-2 | I8 | 8&-6 |5 |9 |10-5 |11l |86 |5|9 14~ |6 |9 |4-9 |5 45228 |II-I3
1416 |6 |9 |9-11 |5 |6 |o-n | 4|9 [22] 4|9 125 [i2]i8]4]18i6]4[12]22] 41865 [12[22-2 [5 [iz |68 |4 |9 [4-1 [1-9 [3-2 [4 [9 |4-n |[1=9 |32 |7 [15]14=10 |7 [15 [4-1 |7 {5]22-2 |4 |9 [22-8 |5 |9 |72 |4 |9 [10-0 [I-8 | &-4 |4 [9 [10-0 |18 |84 |5 |9 |14-Il |6 |9 |41l |5 [45][22-8 [14-I6
17-19 [ 6 [9 [io-1 [5 (6 [lo-1 [4]9 (2249 fiz]5]iz]is]4a]8ie|4iz]22] 48649 fez2 [5]9 [1-2 [4]9][5-1 [I-10 [3-3 [4 [9 [4-1 [1-8 [3-3 [6 [12 la-10 [ 7 [12]5-3 [6 [45[22-2 [4 |9 [22-8 [5 [9 [7-4 [4 |9 Jio-2 [1-8 |8-6 |4 |9 [10-2 | I-8 [8-6 |5 |9 14~ |6 |3 [4-Il |5 [a5 228 [17-19
2022 |6 |9 |10-4 |5 |6 Jl0-4 | 4|9 [22] 4|9 125 [i2]18] 418 i6|4[12]22]4[18]16|4]9[22-2 [5[9 |76 |4 |9 |54 |11 |35 [4 |9 [5-1 |18 |3-5 |5 |9[i4-8 |6 |9 |50 |5 A5[22-2 |4 |9 228 |5 |9 |7-7 |4 |9 104 [1~9 [ &-7 [4 [9 |I0-3 |8 | &-7 |5 |9 [14-1 |6 |9 |51 |5 [45][22-8 [20-22
23256 [9 [106 |5 (6 [10-6 | 4]9 [22[4]912[5]i2]i8[4]8]i6]4i2[22] 481649 222 [5[9[1-9 [4]9][56 [2-0 [3-6 [4]9 |52 [I-8 |36 |6 [I12]4-10 |7 [12[5-4 |6 W5[22-2 |6 [18 [22-8 [T [18 [7-10 [4 [9 [I0'-6 [I-10 [ 8-8 [4 [9 [10'4 [ I8 [&-8 [5 [g [15-1 |6 |9 |5-4 |5 [45[22-8 [23-25
QUANTITIES
silelis DO [SEL| o+ meoenon v ome o 0c, NoTE:
Y. DIM M 6l
FILL|S|H|A |B |C 6 E ? 6 f U \i W X Y Z | SLAB |FLOOR | WALLS |TOTAL |LBS/FT RECALCULATED FOR ALL OTHER SECTION LENGTHS. I.SEAENDDR[;AEWSII%?\I Tsv.‘r%(égsté!s.m FOR GENERAL INFORMATION, SPECIFICATIONS,
0 |10 8105 105 [10]9 [45 |9 [12 [12[ 110 [1I-I |2-6 |2-6 |14 |1~ |.191 |.805 |.103 |2.293 |296.47 BEVELED 2 X 4
I Jwo]s]n |njio]e[45]9 [18]12]1-10 [7-1 |24 [2-6 | 4-1[2-0 |.826 |.841 |.703 [2.370 |297.82 KEYWAY
2 |10] 885 |10 [10]9 459 [12]12] 18 [5-7 [2-9 |27 |4-3 | 2-0 |652 |.710 |.103 |2.125 |324.08 | |
3 [10]8[8 |10 [i0]9 45|45 [12]12]2-6 |42 |2-3 |2-4 |38 |2-4 |617 |.770 |.T03 [2.030 |270.50 pe——e oo [ o ~ s BENT BAR DETAIL
4 [10[8 8 [10 [10]9 (45 45 [12[12|2-3 [3-10 |23 |25 |31 | 2-3 | .67 |.770 |-103 |2.030 |267.74 = T ?-4 S av>
57 [10]8 |8 [0 [10]945|9 |12]12]2-5 | 3-8 |26 |2-Il |3-5 | 2-0 |.6IT |.7710 |.703 12,090 |289.37 [sc/ve o ® s e-o> e BARS | D
8-10 [10]8 |85 [105 [10]9 |45 [45 [12 12 [2-11 | 31 |24 | 2-6 | 36 | 2-4 |652 |.605 |-103 |2.160 |322.68 | | 2 3 .
- . 5 [a. 2711 |31 |25 | 278 |31 |25 |q21 |81z 103 |a. X ONE SET OF 5rl X 3'-6 DOWEL BARS @ I-0
e 10| 3 11 15 1079 (48 48 [ie iz (211 |59 [ 25 | 28 |57 | 25 [as |ams |05 |ae {35659 spachi Rallfed I LB AT AL cl e )
5 |A 12 25 | 8% |.965 . . - BARREL JOINTS, EXCEPT JOINTS WITH BELL JOINTS. 6 | 4
17-19 [ 10| 8 [12 |45 [10]9 45 |45 [12]12[2-9 [3-9 |2-7 | 2-8 |3-7 |2-6 |95 |1.089 |.103 |2.687 |339.37 5r1 BARS REQUIRED=22, TOTAL WEIGHT=80 LBS. 7 5
20-22 10| 8 [13.5)155 |10 |9 |45 45 [12 |12 |28 | 3-7 |2-6 | 2-7 |3-1 |2-6 |.999 |LI60 |.703 |2.862 |340.2I
2525 |10 6 [145]17 [10]9 45 Jas [12]12[2-7 [ 3-9 |28 | 26 |3-9 |28 |1.069 |1.267 |.103 |3.039 |352.47 TOP SLAB CONSTRUCTION JOINT DETAIL e
R | BARS ; ALL DIMENSIONS ARE OUT TO OUT,
a - 0 al BARS ké BARS F o3 D = PIN DIAMETER.
IVAR md OR KA BARS 2 O ] |3 I a2 BARS (STAGGERED) K5 BARS IS
BACK OF PARMPET £ e m5 OR k5 BARS et 3| kI BARS k6 BARS e
OF AASHE FACE 2P, o, m6 OR k6 BARS VAR e [ K2 BARS K7 BARS s
sp m7 OR k7 BARS ) SP r X3 BARS 3
- = —iems T
B e SYMMETRICAL ABOUT §
-t ——— -—{u -t ————— ——HT et @ HH]—WH K 3, SPel-6Ce. 173, KT (SPACED BETWEEN
Bﬁ?-KQOFB:::EAfET I [ q 41: la—K | li—KS5 BARS 4e? 6 BARS) 462
0P OF @ il BOTTOM N SMETRICAL | PERMISSIBLE kI ALTERNATE bl
SLAB '’ OF SLAB e ABOUT G BARREL kg CONSTRUCTION JOINT L reaTeD) / f SPACING K4 OR K5
AR|, Ja2 BARS fSTAGGERED) 3 L 1 | 7%%%_, (ALTERNATE
] BOTTOM OF SLAB TOP OF SLAB ! = P ¥y — SPACING)
M — k2 — - k6 =%F _ =
K6 —ay ™ il T—— bl "‘:‘1 N\ o
7% 2 . LI K7 o " P e I-0 cc r-o|f 3 ﬁ; 1 3
L ———— ——H Hd -y —————————f4————— HE | BARS Sel ! — BEVELED P
S R #567 4#'. T T —— e 2x4 BEVELED ] o Ul | KEYRAY . o
¥ > ~ KEYHAY a2 STAGGERED —<5 (17| & I
a2 = I~ _gh B Sy ag o 3|8
= == =
I [t M2 — 7] ) BEVELED 2le 2|12
S > % b » o
" . TOP OF FLOOR BOTTOM OF FLOOR i KEYHAY — E ] 2|3
BOTTOM i TOP OF | m2 ) , & a— b %
.| OF FLOOR I FLOOR L1 3. ] 1'-0 SP e I'-0 C.C. 1'-0 m2 [ALTERNATE ;\ ]
\ p | e —1 e " 4f1  BARS 4fl SPACING iy
| l i ml il = 7< 41 | —r { O —
—L \ . : o — L N P Ve =
L SR gl 2 e g2~ - > - v -l ¥l - [ = v 7§ _¥ v m.TOETRN"A%E
C 4 = [aa) - Iy o _
m9 OR k9 BARS SP\ 3 /74; X m9 BARS . ”SP‘\ 3 o 2 %I SPACING)
m4 OR k4 BARS 3 ml OR K| BARS 3 3 ml BARS m4 BARS 'SPF L3 \/41‘2 5 (A‘EfTIERNATED) 4fe
m
£SP | m5 OR k5 BARS - L morieems | [Ny - m BARS m> BARS = J 3] sPel-6CL -3 n7 (SPACED BETNEEN m6 BARS)
VAR alBARS 2 P 3 L sp 5P m6 BARS | ‘ BARS 42 '
|
CUT & RELOCATE m6 & K6 BARS CUT & RELOCATE ki & k2 BARS ONLY. m7_BARS o 125
AS REQUIRED.DISC?RD cutT DISCARD CUT LENGTHS OF 2'OR LESS. BARREI— SECT I ON
LENGTHS OF 2/ OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECT I ON PLAN V I EW
NOTE: TYPICAL FOR LENGTHS OF 38", .
END SECTION PLAN VIEW  kevway not shown ) (KEYWAY IS TO B OMITTED WHEN "Ik STANDARD DESIGN
NOTE: END SECTION DETAILS SHOWN ARE FOR A 15° SKEW BARREL. 3 N CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING > >
THE NUMBER OF TRANSVERSE REINFORCING BARS = 5 FOR
REQUIRED TO BE CUT & RELOCATED. CA |2 TWIN REINFORCED CONCRETE BOX CULVERTS
IR IE
x a
- &
o é = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST > (3
TO THE BACKFACE OF PARAPET. i JULY |, 1987 TWRCB 10-8-87
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12796 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

REVISED:

TWRCB 10-10-87

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al @ bl b2 el €2 £l 2 Kl k2 k4 K5 K6 K7 k9 ml m2 m4 m5 mé m7 m9
FILL [sizE] P LLenTH [size] sp [LengTh [size | sp [No. [size ] sp No. [size] P [No. Size] sp [No. fsize [ sP [No. Isize[ sp [No.[size [sp LeneTh [size [P LensTh fsize[sp LenstH] h | v lsize[sP[tenstH] h | v [size[sP [LeneTh [size] sP LLenTh fsize] & JLeneth [size] sp [LencTh [size[sp [LeneTH fize[sp vt [ h | v Size[sp vt h | v [size]sP JLencTh [size] s LencTh [size] & LeneTH | FILL
0 [5[rfir-8 |6 rs[ir-8 [a]a 28 [4f[afis]5 1218486 412]22] 48 16]5 [12]22-2 |5 [12 [8-2 [4 [12 [4-11 [1-9 [3-2 |5 [12 [4-0 [1-9 [3-2 [4 [12]22-2 [4 |12 [5-0 |4 [45[22-2 [4 [12 [22-8 [5 [12 [6-11 |5 [12 =10 [ -8 Jio=2 |5 [12 =10 [1-8 [10~2 |5 [12 [22-8 [5 |12 [3-1 |5 [45]22-8 | ©
I Jafef-9 [6fis[n-9 Jafofes]alofis][s]iz]is[4afis]ic|4]i2]22[a]is]i6]5 [12[22-2 [5 [12 [&-1 [4 [12]a-n [r-9 [3-2 [5 [12]4-10 [1-s [3-2 |5 [15[22-2 [5 [15[4-8 |5 [1522-2 [4 [12 [22-8 |5 [12 [ -1 [5 [l2 -1 [1-8 [io=3 |5 [12 =i [1-8 103 |5 [12 [22'-8 [5 [12 [3*-I1 |5 a5 [22-8 | |
2 |49 |6 5[5 [a |9 |28 4 915512184l 4[12]22] 4|8 16]5 9222 |5 |9 [1-2 [4]9 |56 [2-3 |33 |59 [5-4 |21 |33 |5 12|17~ |6 [12]576 |5 {45222 |4 ]9 |22-8 |5 |9 [7-1 [4 9 [1z=2 [1~10 Jio-4 |5 |9 i2=3 [1-11_|10-4 |5 |9 [15-8 |5 |9 [4-2 |5 [45]22-8 | 2
3 [afi2fis |56 -5 [aJoeslafafis][s]i2]is[afis]ie]4[12]22]4a]8]i6]5 [12]222 |5 [12 [6-6 |5 [12]5-3 [2-4 [2-11 |5 [12 [4-9 [1-10 [2-n [5 [12]15-5 [5 [12 [4-7 |5 [45[22-2 [4 [12[22-8 |5 [12 |72 [5 [12 [12-5 [2-4 Jio-1 |5 iz [1'-9 [1-8 [io-1 [4 [9 [15-1 [5 |9 [4-8 [4 [45]22-8 | 3
4 [al2]n-s [5[e[i'5 [af9fe8[4]9i5|512[18]4a]i8]i6][4]12]22] 418164 [12]22-2 [5 [12[7-2 |5 [12[5-2 [2-3 [2-1 [5 [12[4-9 [1-10 [2-11 [5 [12 [15-0 |5 [12 [4-6 |5 [45 222 |4 |12 [22-8 [5 [12]7-1 |5 |12 [12-4 [ 2"-3 Jio-1 |5 [12 [11-9 [1-8 [io-I [4 |9 l4-n |5 [9 [4-8 [4[a5]22-8 | 4
57 [5[12[i-5 [5]e [n-5 [afofes|afafi5]s]iz]is]4afis]ie]4i2]22[4a]is]ie]4 12222 [5 iz [7-1 [5[12]5-2 [2-3 [2-1 [5 [12]4-9 [1-10 211 |5 [12]14-9 |6 [12[5-0 |5 a5 222 |5 [12 [22-8 |5 [12]6-3 |5 [12 [12-2 [2-1 [io=1 [5 [1i2 ]9 [1-8 Jio-1 |5 [ 9 [14-9 [5 9 [4-1 |5 Ja5[22-8 | 51
8-10 |6 916 [5 [6 |6 |49 (28] 4|9 [15]5][12]18] 418164 i2]22]4a]i8]ie6|5 12222 [5 [12]6-4 |4 9 [4-10 [I<10 | 3-0 [4 [9 [4-10 [I~10 [3-0 [6 |12 [14-8 |6 [12]4-T |6 45222 |5 [12[22-8 |5 |12 |66 |4 [9 [12=0 [I-10 102 [4 [3 =10 [1-8 Jio2 |6 [12 [i4-1 |6 [12 [4-6 |6 |45 [22'-8 | 8-10
-3 [a9fw-s |56 -9 [a]oesl4afafis[s]i2]is]afis]ie]412]22] 4] ]16]5 [12]22-2 |5 [12[6-6 [5 [12 [5-1 [I<10 [3-3 |6 |12 ]5-2 [1-1 [3-3 |6 [12]14-8 |6 |12 [4-8 |6 [45]22-2 [4a [9ez-8 [5 [9[7-1 [5 12123 [i-10 Jio-5 [6 [12 [12-3 [1-10 [io-5 [7 [15 [is=1 |7 [15[4-9 |7 [1.5 [22-8 [11-13
1416 [4 [ 9 [=I1 5 [e [1-11 |49 2849 [15]5 12184816 4[12]22]4 18165 [12]22-2 |5 [12[6-8 |5 [12 [5-1 [I-9 |34 |6 12 [5-3 [I=Il |34 [7 [154-10 |7 [15 [4-1 |7 [15 222 |4 |9 [22-8 [5 [9 |72 |5 [12[12-4 |79 [io0-7 [ [12[12=5 [I=10 [10'=7 |7 [15 [I5-1 |7 [15 [4-10 |7 [1.5 |22-8 [14-16
17-19 [aleiz-2 [5[e[22 [al9les[a]afis|512[18]a]s]ie[412]22]418]16]5 [12]22-2 [5 [12 610 [5 [12 [5-4 [1-10 [ 36 [6 [12 [5-4 [1~10 [3-6 [7 [15 Ja-10 [7 [15 [4-0 [7 [r5]22-2 |4 |9 [22-8 [5 [9 [7-4 [5 [12 Jiz=7 1=l Jio-8 |6 [12[12-6 [1-10 [10-8 [5 |9 [14-11 |6 |9 [4-Il [5 [45]22-8 [17-19
20-22 |4 |6 1274 |5 [6 [12-4 a9 (2849 |15|512[18] 41816 412]22] 418165 [12[222 |5 [12[7-1 |5 |12 |56 [I-Il |37 |6 iz |55 [1~10 |37 [5[9 148 |6 |9 [5-0 |5 [4522-2 |4 |9 [22-8 [5 |9 [7-7 |5 [i2]i2=7 [I-10 [i0-9 |6 [12[il2=1 [1-10 [10=9 |7 |15 [15-1 |7 [15 [4-11 [7 [1.5 |22-8 [20-22
23-25 |4 |6 127 |5 |6 [12-7 4|9 [28[ 49 [15]512]18 4|8 16| 41222418164 9[22 5[99 [5]|9]e-2 |25 |39 |5]|9]|6-2 |25 |39 |59 [14-9 |6 |9 |53 |5 45222 [4 |9 [22-8 |5 |9 [7-10 |5 |9 J2-1 [2-0 [10-11 [5 |9 j2-10 ["-1 1011 [5 |9 [i5-1 |6 |9 |54 |5 |45 [22-8 |23-25
QUANTITIES NOTES:
DIMENSIONS -
CONCRETE YD JFT STEEL ¥ THESE DIMENSIONS ARE CORRECT FOR 38’ LONG _el-
TETE T ; O R e |.SEAEN [?R[;wasllré% Tsvﬁgs% .87 FOR GENERAL INFORMATION, SPECIFICATIONS,
FILL|S|H|A |B |C 1} \ W X Y Z | SLAB |FLOOR | WALLS |TOTAL |LBS/FT RECALCULATED FOR ALL OTHER SECTION LENGTHS.
0 [10710)05 o5 109 [45 [ [12[12[ -9 [1-1 |2-6 [2-5 [1'-4 |[I'-I |.791 |.805 |.889 |2.485 |320.45 EE%EYD 2x%4
I Tl JusTiole [as [ 9 [ iz]i-10 [ [2-4 [2-5 [1-4 [r-1l |82 [.876 |.889 [2.591 [332.1
2 [10]10]s5 [10 [10]9[45[45 [12[12]22 [6-0 |2-9 [2-4 |4-4 |2-1 [652 |.170 |.889 [2.311 |351.76 ; — — BENT BAR DETAIL
3 [0[i0]8 [0 [i0]9as ]9 [12]i2]2-6 |4-4 [2-4 [2-3 [3-9 [2-4 |6I7 [.710 [.883 [2.276 |304.08 S ol e = __
4 J10]10]8 [0 [10]9 1459 [12]12[2-3 [3-1 [2-3 |2-4 [3-T [2-4 |.6IT [.770 [.883 |2.276 [295.24 = £ = “ﬁ OnELE o BARS | D
57 [10]i0]8 o flo]aas|a12]i2]2-4 [3-8 [2-6 [2-9 | 3-5 [2-I |67 [.770 [.889 [2.276 [320.58 }” 22 o 9 S e-» ‘} 7 3
8-10 |10 [10[85 [ 1 [10]9 [45 [45 [12 12 [2-10 [3-7 [2-4 [2-10 | 3-T [2-3 |.652 |.841 |.889 [2.382 |35147 ONE SET OF 511 X 36 DOVEL BARS 6 10 5 3 >
- o R i i /. /| r — - 1
1113 [10 J1o 1o [12 Jlo]s Ja5 | 9 [12[ig [2-11 [3-7 [2-4 [2-7 [3-9 [2-5 |15 |92 [ 889 [2567 [359.55 NG mEaTees ST Bt & Vent . al
14-16 |10 [10 |11 35 (10|19 |45 |9 |18 1821l |3-9 |2-5 |2-8 |3-9 |2-5 |.826 |1.018 |.883 |2.733 |365.45 BARREL JOINTS, EXCEPT JOINTS WITH BELL JOINTS. 7 5!
17-19 [10 [10 2.5 |45 [10]6 [45 [ 9 [18 12211 [3-9 [2-6 [2-T [3-7 [2-6 [.930 [1.089 [.889 [2.908 [375.63 5r1 BARS REQUIRED=22, TOTAL WEIGHT=80 LBS. 4
20-22 10 [10 35 [ 16 [10]6 [45 [ 9 [12[18]2-9 [3-7 [2-6 |2-T |39 [2-6 .99 |19 |.889 [3.084 |378.66
23-25 [10 [10 [15 [17 [10]6 [45 a5 [12]12[2-6 [3-8 [2-7 [2-6 [3-9 [2-8 [1.103 [1.267 [.889 [3.259 [395.92 TOP SLAB CONSTRUCTION JOINT DETAIL NOTE:
SLL PDIILAEBIISAOE%EQRE oUT TO QUT.
E METER.
VAR ol BARS o 3 o al BARS k4 BARS a3
A& mé OR k4 BARSA B I 02 BARS (STAGGERED) K5 BARS ~ise
BACK OF PARAPET 2" = m5 OR k5 BARS 2 P 3 Y k| BARS k6 BARS Mg
3; éﬁgﬁ FwAACLEL : S,P% 7O O kB A ,VAR 3Pl k2 BARS K7 BARS JSP
‘2SP _ mTORKIBARS ., | 4P I r N K0 BARS 3
[ 45%“9
; pi ) SYMMETRICAL ABOUT §
N an - ————— —f ——————— ——HT aj°— et HH]—H‘-H k4 <3, SPel6CC 13 KT (SPACED BETWEEN
BACK OF PARAPET Kl ——TT] K la—K| TN —k5 BARS 4e2 k6 BARS) 4e2
AT ¢ BARREL a w e
0P OF 0 BOTTON SMETRICAL | PERMISSIBLE K kI JALTERNATE bl
e Vg onTon - iy ‘:kag CONSTRUCTION JOINT\ (AL TERNATED) %%2 / rkz SPACING (k A4L % NKAST i
a2 BARS [STAGGERED) 3 - BOTTOM OF SLAB TOP OF SLAB | « ﬁk %} —= ~ —~ 7 7 . SPACING)
ol ™ 1 y Y — T T
LT . | @ a2 - : N [ If'-o 00 42 ) = e D
DB o I b U . . o = nilllll k7 1K — T o \_* b
g — I sns—— i W S S S —H e — Ty —————————fy————— +E | ot sEvELED BARS 5el BEVELED
o o | > ~ o ol PRI o T ° > SR SN P X P 3 o KEYWAY =)
I KEYIAY ~—a I 2 2
y < ~ I a2 STAGGERED —5 & Sl
m7 2 - e C" — B a5
| a m? N ugn ngn [CRID ngu e 2T
I~ —1 N\ | x =< =1
e " JL-mé ) ] BEVELED olg 3 alZ
n3 21 TOP OF FLOOR BOTTOM OF FLOOR I KE¥WAY _ ES o3
T —m2 | I Y
BOTTOM TOP OF m3 ! 4 & ) &
| OF FLOOR FLOOR LA | 3 1o SP e I-0 C.C. I'-0 m2 (ALTERNATE
\ ~—ml—"] m|§¥\ e m ,| Loms < T ’ [ 4f1  BARS 4fl " r wml SPACING LRI
— [ - - T Nl - A
= - ~ "o R = IOmE™ - [ — — Ny~ mt O ns
L o . . . o e ALTERNATE
m9 OR k9 BARS P || 3 4} ¥ m9 BARS _SP || 3 il e i AN — — SPACING)
m4 OR k4 BARS 3 ml OR kI BARS 3 3 ml BARS m4 BARS 'spF R H 3 J \Zm 3 (A‘SIERNATED) 4f2
! m2 BARS m5 BARS 2 . m
5P [ m8 ORI BARS [l 5P mor iz | [Ny - e ~3l, SPel-6cCL. I3 M7 (SPACED BETWEEN mé BARS)
VAR ol BARS 2 SP 3 }sp 25P m6_BARS | ! BARS 4f2 !
|
CUT & RELOCATE mé & k6 BARS CUT & RELOCATE ki & k2 BARS ONLY. m7_BARS o 125P
S REQUIRED. DISCARD CUT DISCARD CUT LENGTHS OF 2" OR LESS. BARREL SECTION
LENGTHS OF 2’ OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECT I ON PLAN V I EW
NOTE: TYPICAL FOR LENGTHS OF 38. .
END SECTION - PLAN VIEW xemar nor siom ) (KEYHAY 5 TO BE OMITTED WHEN w || STANDARD DESIGN
NOTE: END SECTION DETAILS SHOWN ARE FOR A 15° SKEW BARREL. 3 N CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING = =
THE NUMBER OF TRANSVERSE REINFORCING BARS S 2 FOR
REQUIRED TO BE CUT & RELOCATED. 28 |2 TWIN REINFORCED CONCRETE BOX CULVERTS
E i % o
ax a
a
— il
0 é IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST > 3
TO THE BACKFACE OF PARAPET. 5
JULY , 1987 TWRCB 10-10-87
27-JUL-2010 11:10 tsorens W:\Highwvay\Bridge\Standards\Culverts\EnglishSignedTwinCulverts.dgn TWRCB 10-10-87 \\ntpprtsvr2\BrgPDF




, DOWEL BAR LENGTH CHANGED.

; KEYWAY NOTATION CHANGED,

]

-87

REVISED: 12/96
TWRCB 10-12

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al a2 bl b2 el e2 fl f2 kl k2 k4 k5 k6 k7 k9 ull m2 m4 m5 m6 m7 m9
FILL [SIZE]SP JLENGTH [SIZE] SP [LENGTH |SIZE | SP NO. SIZE] SP NO. [SIZE] SP [NO. SIZE] SP [NO. [SIZE | SP [NO. [SIZE | SP NO. SIZE] SP [LENGTH SIZE| SP JLENGTH fsize[sP JLeNeTH] b | v size[sp LNt b | v [sizE[ sP [LeneTH [SIZE] SP JLENGTH [SIZe] &b ILENGTH [51z£] P JLENGTH [sizE[ SP [LenoTh fsize[sp Lenst | h | v [size[suneth] h | v [sizE[ S LENGTH [sIzE[ SP JLENGTH Jsize &b LeeTH | FILL
0 [af6i3-8 [7 ]9 3-8 [4f9 34915128 [4[8e|4]i2]22]4]i]i6]5 [12]22-8 [5 [12]8-0 [4 [12]5-1 [I-11 [3-2 [5 [12 [5=1 [1-1 [ 3-2 [4 [12 [22-8 [4 [12 [4-10 [4 a5 ]e2-8 |4 [12 232 |5 [12 |69 |5 [12 [14-2 [2-0 [iz=2 |5 [12 [14-0 [vr-10 [12-2 [4 [9 [o3-2 [4 [9 [3-11 [4 Ja5[23-2 | 0
I Jafe3-9 [ ]9 i3-9 [4]a[32]4a]9ir[s]iz]is[4f8]ie]a]iz]22[4]i8]i6]|5 [12]22-8 [5 [i2 |7~ |4 [12]5-3 [1-1 [3-4 |5 [12]5-3 [r-1l | 3-4 |4 [12 228 |5 [12[5-3 [4 [a5[22-8 [4 [12 [23-2 |5 [12 [e=-n |5 [12 [14-0 [1-1 [iz=1 |5 [12 i3~ [1=10 [12=1 |5 [12 [i5-n [5 [12 [4-0 |5 45 [23-2 | |
2 (4936 [1]afi3-6 [afos2]afafin]s]i2s[afiw]ie]afi2][22] 4865 [12]228 |6 [12]8-1 [6 [15]6-11 [3-0 [3-11 [6 |15 [6-1 [2-2 [3-1 [4 [9[17-2 [5]9[5-5 |4 [45[22-8 [4 ]9 [23-2 [5 [9 ]6-10 |6 15142 | 2-8 |16 [6 |15 136 | 2-0 [I6 |5 [9 [15-6 [5 |9 [4-2 [5 [a5][232 | 2
3 5 12135 [T 935 (493249 7|5 128 |4w]ie]|4a]i2]22] 418|164 |9 [22-8 |4 |9 [6-6 |5 1259 |2-10 | 2-1I |5 [12 [4-1 |2-0 |21l |5 [12 [156 |5 |12 |4-7 |5 [45[22'-8 |4 [12 [23-2 |5 [12 [7-0 |5 [12 [14"~1 |[2-10 [12=I |5 [12 |31 [1-10 [12-| |4 |9 [I5-3 |5 |9 |48 [4 [45[23-2 | 3
4 [s 2135 [7[9[i3-5 a9 [3[4f[o]im|512[18]4a]8]6]a[i2]22]4]18]i6]4 [12]22-8 |5 [12[7-0 |6 |18 |5-Il [2-10 | 3-1 |6 [18]5-3 |22 [3-1 [5 [12|15-2 |5 [12 [4-5 |5 45 228 [ 4 |12 [23-2 |5 [12]6-11 |6 [18 [I5-2 |21 [12-3 |6 |18 [14-3 [2-0 [12-3 |4 |9 [15-1 |5 |9 [4-8 [4[45]23-2 | 4
57 5 [12)135 |7 |9 135 |49 (3249|5284 s]ie]4]iz[22]4]is]i6|4 [12[22-8 |5 [12]6-n |5 1258 [2-9 [2-I11 |5 [12 [4-1 [2=0 |2-1 |4 |9 |4-10 |5 [9 [4-1l |4 45228 |5 [12 [23-2 |5 [12 |62 |5 [12 [14=7 [2'-6 121 [5 [12 -1 [1=10 [i2-1 |5 |9 [I5-0 |5 |9 |4-2 |5 |45 [23-2 | 51
8-10 |6 9136 [T ]9 136 |49 (32|49 |im[s5[i2]i8|4]8]i6][a]iz|22] 418165 [12]22-8 [5[12]6-2 |6 |18B|5-10 |2-8 | 3-2 |6 [18]5-4 |22 [3-2 [5 |9 |14-9 [5 [9 |44 |5 5228 |5 [12 [23-2 [5 [12 |65 |6 [18 [14-1I | 27 [12-4 [6 |18 |14-4 |2-0 |i2-4 |6 |12 [15-2 |6 |12 |4-6 |6 |45 [23-2 | 8-10
=13 |4 [9 3-8 |7 [9[138 [4]9[32]4 9|5 [iz[18]ali]ie|a12]22] 418165 12228 |5 [12]6-5 |7 [18]6-9 |2-9 | 4-0 |7 [I18 |6-T |2-T |40 |6 |12 14~ |6 |12 |4-8 |6 [45|22-8 |4 |9 |23-2 |5 |9 [7-1 |7 |18 [15-1 | 2-8 |iz=5 |7 [18 J4-10 | 2-5 [12-5 [5 |9 [I5-2 |6 |9 [4-10 |5 |45 [23-2 [1-13
14-16 |5 [i2 3= [ 7 [9 311 [a|9 [32[ 49| |5 [i2[1s] 4|86 4a[12]22]418]16]5 [12]22-8 |5 [12[66 |6 12 |66 |25 |41 |6 [l2 |62 [ 2-1 [4-1 [6 [12 141l |6 [12]4-9 |6 |45 228 [ 4 |9 [23-2 [5 [9 |7~ |6 [12[1#-2 [2-4 J1-10 |6 [12]3-10 [2'-0 |i-10 |7 [15 [15=4 |7 [15 [4-10 [ 7 [1.5 [23-2 [14-16
17-19 [5 Jiz[1a-1 [7 (o 4= [alo[3[4fofim|si2[is]a]s]ie]a[12]22]4]8]16]5 [12]22-8 [5 [12]6-9 [6[12]5-9 [2-4 [3-5 |6 [12[5-5 [2-0 [3-5 [7[15[i5=1 [7 [15]5-0 [7[1.5]22'-8 [4 |9 [23-2 [5[9 [7-4 [6 [12i5-0 [ 2-4 [1z2-8 |6 [12 [14-8 [2-0 [i2-8 [7 [15 [15-4 |71 [15]5-0 [7 [1.5]23-2 [I7-19
2022 |5 |12 [14-3 |7 |9 |14-3 [ 4|9 (324|917 |5 12|18 |4 |18[I6|4[12]22]4[18]16]4 |9 [22-8 [5 |9 |74 |6 125710 |2-4 |36 |6 12|56 |2-0 |36 |5 |9 |4-11 |6 |9 |50 |5 45228 |4 |9 [232 |5 |9 |76 |6 12150 | 2-3 129 |6 |12 l4-9 | 2-0 |12/ |7 |15 [I5=4 |71 [15 |50 |7 [1.5 [25-2 |20-22
23-25 |6 [12 146 |7 |9 146 | 4|9 324|917 |5]12]i8| 4816412224 18 i6]4 |9 [22-8 |5 |9 |78 |6 [12 60 |24 |38 |6 12|58 |2-0 |38 |5]|9[50 |6 |9 |52 |5 45228 |4 |9 [25-2 |5 |9 [7-10 |6 |12 |I5-2 |2-4 [12-10 | 6 |12 Ja-10 | 2-0 Jiz=10 | 7 [15 [15-4 |7 [15 | 5-1 |7 [1.5 [23'-2 |23-25
QUANTITIES
DLERIoNS OEEE DI _[SE |+ 2z e ur o b, NoTES:
Y.DIM M -Gl
f ls Tula Te TcIBTETETETFT o 1 v I w il x 1 v 1 7 lsias [rioor | was [totaL [Lesset T N O s BEVELED 2 ¥ 4 |.SEAEN[?R$EWS|”;% TS%%%S%IS .87 FOR GENERAL INFORMATION, SPECIFICATIONS,
o [10]12]os [ [12]e 459 [12i2]1-10 n-4 [2-5 [2-6 [1r-7 [2-0 [.817 [.859 |1.291 [2.967 |351.I6 KEYWAY
LT[ s frele 45 9 @2 liz|1-n [ir-4 |27 |25 [4-4 |2-0 |.852 [.8% |1.291 |3.039 [351.719 | |
2 Jiofi2]9 [0 [12]9]as 75 [1212]1-9 [5-10 [2-8 [2-5 [3-Il |2-I [0 [.787 [1.291 |2.788 |386.50 o~ = ;.:w,‘
3 [10]12]8 Jio[12[9a5]9 [12[12]2-6 [4-2 [2-3 [2-4 [3-8 |2-4 |.639 |.187 [1.291 [2.717 [339.82 2» - S =~ BENT BAR DETAIL
4 [oi2]8 [0 [12]9fas ]9 [12]12[2-3 [3-10 [2-2 [2-4 [3-6 [2-4 [639 [.787 [1.291 [2.717 [331.58 e |J S . —
5-7 [10[12]8 [10 [12]9[45 ]9 [12[12]2-4 | 3-6 |25 [2-10 | 3-5 |2-I [.639 |.787 1291 [2.717 |349.97 \ BARS | D
8-10 |10 |12 (85 | Il |12(9 (45 |9 [12]12]2-10 |3-5 |22 |2-9 |3-7 |2-3 |.675 |.859 |1.291 |2.825 |396.32 ONE SET OF 5r1 X 3'-6 DOWEL BARS @ 1'-0 4 3 o
-3 J10 1295 [12 [12[9Ja5 [ 9 [12[12[2-10 [3-7 [2-4 [2'-6 [3-T |25 [746 |.932 |1.291 [2.969 [409.84 gmggﬂengsﬁ%lRE?(ClErgTs%?Ng alflfHCIlBJIEIYI.ER\JTOINTS 5 3
14-16 [10 12 [ 11 |35 129 [a5 [ o [12]i8[2-11 [3-7 [2-4 [2-8 [3-9 [2-5 [.852 [1.041 [1.291 [3.184 [422.05 6 4
17-19 [10 [12[12 J45 [12]9 (45 [ 9 |18 18 [2-10 [3-9 [2-6 |2-6 [3-9 [2-6 [.923 |I.1I3 [1.291 [3.327 |428.61 ol BARS REQUIRED-22, TOTAL WEIGHT=80 L8S. 7 5 —r
20-22 [10 [12 [13 |i5.5 [12]9 [45 [ 9 12 [18]2-7 [3-1 [2-6 [2-1 |39 [2-6 [.994 |I.186 | 1.2 [3.471 [428.26
23-25 [10 12§45 [17 [12]9 a5 9 [12 18] 26 [3-8 [2-71 [2-5 [3-9 [2-6 |II0l [1.295 [ 1.291 [3.687 [447.13 TOP SLAB CONSTRUCTION JOINT DETAIL -
SLL Q:xESIISIJOQ?EéRE 0uT TO OUT.
: METER.
V‘:R al BARSA o 3 ., al BARS k4 BARS F 3
IV R md OR k4 BARS 2 O ] |3 I a2 BARS (STAGGERED) K5 BARS s
BACK OF PARMPET 5P - m5 OR K5 BARS et sp s [ 1 BARS <6 BARS S
32 é’,{ﬁ'r?ﬁ F,,,AACLEL : P, mb OR k6 BARS VAR P k2 BARS KT BARS 'SP
} ' MTORKTBARS _ | }SP I r | I T
| a
: L SYMMETRICAL ABOUT §
| I L _ 10 Lo _ |41 A O I3, SPel-6CdC 13 K7 (SPACED BETWEEN
BACK OF PARAPET Kl —e T kI kI k5 BARS 4e2 ! 6 BARS) 462
i b 0 i BB o | | rra e e
TOP OF let— k9 BOTTOM SYMMETRICAL 4e2
SUAB g OF SLAB ABOUT ¢ BARREL k9 \ (ALTERNATED) N F k4 OR K5
a2 BARS [STAGGERED) 3 ke il - —= - 5 — (ALTERNATE
> BOTTOM OF SLAB TOP OF SLAB ! = === — —oa) g sy SPACING)
k2 —Ia k6 T —1F T >
‘/‘/‘/ks‘\\ y d : = 'i o 4b2 :_4' > 1i
| k7 —] a H— a2 > L ~ -0 SP e I'-0 C.C. -0
L T Lo ma W 1= O = LLL[ TH 1 BARS Sel e \*EE\YIVE&EYD b
0 - o el - s _F d , 2x4 BEVELED - I = 3
0 . o S T s 1 - > T~ . — s — lae—— ql
= = it lf ~— ~ — I KEYWAY a2 STAGGERED <rr (7| & gl
m7 @ - ~HHL n7 . ue agn § S ag < 2
Dim 61/'/ D)\ J ! = & - Sl
~-m L —m2 —"] T ! BEVELED o |8 o|E
d YWAY — o |3 ©
o 2 TOP OF FLOOR BOTTOM OF FLOOR : I KEYWA
~T—m2 a a
BOTTOM TOP OF m m9 ql . Sl @ @
.| OF FLOOR FLOR | |t | Il e, SPelv0 Ll ! m2 (ATERMATE ¢
; > "] | | T [ 41 BARS 4fI i ml | SPACING 1
ml m ﬁ‘ ~—ml Ll i —m5 ~ J 41 %} 4 —1 lr _w_ S
f | (B N T\ S '
T =2 g RS s ows > e o ER - -~ S TTTT m4 < = = — - '_ — m4 OR m5
. VS - A4 . EEE St b > > B . . . S R lil 1l E:, é: [ %l N N R o ‘A., = (ALTERNATE
m9 OR K9 BARS  SP|| 3 [4; X m9 BARS  SP || 3 : ey EEE\Z %=‘<L ' SPACING)
m4 OR k4 BARS 3 ml OR Kl BARS VAR 3 ml BARS m4 BARS : P Al 4£2 6 (Aﬁ'ERNATED) i
bSP || M5 ORKSBARS | [\ 1 sp m2 OR k2 BARS | k; s L mz BARS m5 BARS PN -3 SPe I6CdC -3 m7 (SPACED BETWEEN m6 BARS)
VAR || alBARS 2P — || 3 o Lep isp m6 BARS i L ' BARS 4f2 ‘
I
ATE m6 & K6 BA CUT & RELOCATE kI & k2 BARS ONLY. mT_BARS AL
ﬁ'éTRE‘QJ.‘%E%C_ J.EJRD&CUKT BARS DISCARD CUT LENGTHS OF 2’ OR LESS. BARREL SECTION
LENGTHS OF 2' OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECT I ON PLAN V I EW
NOTE: TYPICAL FOR LENGTHS OF 38'. - STANDARD DESIGN
END SECTION - PLAN VIEW cxerway not siom ) (KETWAY 15 TO BE OMITTED WHEN w 3
BELL JOINTS ARE USED < .
NOTE: END SECTION DETAILS SHOWN ARE FOR A I5° SKEW BARREL. e N CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING z @
THE NUMBER OF TRANSVERSE REINFORCING BARS 2 a FOR
REQUIRED TO BE CUT & RELOCATED. 28 | TWIN REINFORCED CONCRETE BOX CULVERTS
oY |3
o N a
a
= . %
Q [é IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST =
T0 THE BACKFACE OF PARAPET. SO3) | oy , 1987 TWRCB 10-12-87
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VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al a2 bl b2 el e2 fl f2 ki k2 k4 k5 k6 k7 ml m2 m4 m5 mé m7 m9
FILL [SIZE | SP LLENGTH [SIZE| SP LENGTH [size | SP [No. sIzZE | SP [No. [SIZE | SP [NO. 5IZE| SP NO. [SIZE | SP NO. [SIZE| SP |NO. [SIZE | SP |LENGTH [SIZE[ SP [LENGTH [sizE | SP |LENGTH v [sie[splenstu] [ v [size[sp JLeneTH [siz[ P LENGTH fsize | b [LENGTH size 'SP [LeeTH [size [P LENeTH size[sP LeNGTH] h [ v [sizE[sP LensTH] h [ v [sizE[sP ENGTH [sizE [P LENeTH [size] b LENGTH ] FiLL
0 [4[9 |78 |5 45|78 |4]9 [16]4]9|9 5122241720 4[12[26]4[17[20[4 [9[25-11 |5 |9 l08 |4 |9 |5-I 35 |5 |9 |54 |[I'-Il |35 |5 |12 |22-4 |5 |12 |52 |5 W55~ |4 |9 265 [4 |9 |1-1 |4 |9 |80 |11 |65 |59 [8-3 [I-I0 |65 |5 |12 |65 |5 |12 |45 45 0
I |49 [r-10 |5 4510 [4]9 [16|4]|9 ]9 12 J22 4] ]20] 412|264 [17 204 [9 5~ |5 [9[10-4 |4 |9 [5-3 36 |5 |9 |54 [1-10 |36 |5 |15 201 |6 [I5 |64 |5 [1.5 |25~ |5 |12 [26'5 |5 [12 [7-1 |4 |9 [8-4 [1-10 |66 |5 |9 [8-4 |10 | 6'-6 |4 |9 [19-0 |5 |9 [4-1I 45 |
2 a9 |76 |5 5][76 [4]9 6|49 9|5 i2|22]a]m]20]a]iz]26]4[17]20]5 [9[e5-11 |6 |9 |92 [5]9 ][54 33 |5 [9]53 [2-0 |33 |6 12192 |7 [12]6-3 |6 4525~ |5 |9 |26'5 [5 [9 [7-1 |5 |9 |85 |2-1 |6-4 |5 |9 [8-2 |0 |64 |6 |9 |18-0 |6 |9 |44 45 2
3 (49|75 [545]75 (496|499 5 1222 a]im]20]4]12]26] 417 ]20]5 [12 511 |6 [12]8-8 [4 [9 [5-3 32 |5 [9 52 [2-0 |32 |5 |9 [i7-9 |6 |9 |57 |5 W55~ |4 |9 [26'5 [5 [9[7-9 |4 |9 |83 [I-1l |64 |5 ]9 [8-2 |10 |64 |6 [12 [I7-1 |6 |12 |48 45 3
4 49|75 |alas|75 [4a]9 6 4|99 |512[22]a 7204 iz|26]4][17]20]4 [9e5-1 59|82 [4]9[52 32 |59 |52 [2-0 |32 |59 175 |6 |9 |55 |5 4551 |5 12265 |5 [12 |73 |4 |9 |83 |11l |64 |59 |82 |10 |64 |5 |9 |I7-5 |6 |9 [4-1I 45 4
57 |6 19|76 |4 14576 [4]9 1649951222 41720 412264 [17]20]4 [9 51l [5[9[8-0 |4 |9 |[4-I0 30 |4 |9 |49 |19 [3-0 |6 [12 174 |7 |12 |58 |6 45 25-1I |5 [12 265 |6 |12 [8-1 |4 |9 |79 [I-1 |6-2 |4 |9 |7-9 |[I-1 |&-2 |6 |9[17-3 |6 |9 |46 45 51
810 |69 |79 |4a5|7-9 [4[9 16|49 ]9 [5[12[22]4ai7 204 i2|26]|4][17]20]6 [15]5-11 |6 [15[7-10 [4 ]9 [4-9 3-1 |4 |9 ]4-9 |18 [3-1 [7 15175 |8 [15 |51l |7 15 251 [5 [12 [26'5 |6 |12 |84 |4 |9 [7-10 |- |[&-3 |4 |9 110 [1-7 |&-3 |7 [15 171 |8 [I5 [5-10 [7 |15 8-10
-3 |4 [9]8-0 |4 [45]8-0 |49 [i6] 499 ]5]12]22] 417 20] 412264 [17[20]5 |12 251 |6 [12]8'5 |4 |9 [5-3 3-6 |5 9|54 [I-10 [36 |7 [12 [IT=3 |7 [12]|5-2 |7 452511 |5 |9 ]265 |5 |9 |75 [4 |9 [8-2 |17 |&-7 |5 |9 [85 [I~10 |67 |6 |9 [I7-4 [6 |9 [4-1I 45 1-13
14-16 |5 [12]8-3 |4 |45 [8-3 [4[9[16|4]99 512224 2041226 4]17]20]5 [12p5-11 |6 12|87 [5 [12]5-3 34 |5 [12 4= |1 |34 |8 [15[17-5 |8 [15 |56 |8 [1:525-1 |7 |18 |26'5 |7 |18 |8-3 |5 |12 |84 |19 |61 |5 [12 |82 |11 |61 |69 [I7-4 |69 |50 45 14-16
17-19 |5 [12|8-7 |4 ]a58-1 |49 16|49 |9 |5[12|22]4]m]20]4a]i2]26]4[17[20]5 [12]25-11 |6 |12 |81l |5 |12 [5-II 36 |5 (1256 |20 |36 |7 [12 [IT~3 |7 [12[5-4 |7 45 5~ |7 [18]265 |7 [18 |85 |5 |12 |86 |I-10 |6-8 |5 |12 &3 |I'-T |68 |8 [IB |7-10 |9 |18 |63 45 17-19
2022 |5 [12 [8-10 |4 a5 [g-10 |49 164 a a5 2224172041226 4 17207 [18 251l |7 [18]8-6 |5 [12]6-3 3-8 |5 (1258 [2-0 | 3-8 [8 [I5 |I7-5 |8 [15]6-9 |8 1.5 2511 |7 [18]26"5 |7 [18 |87 |5 |12 [8-10 [2-0 |6~10 |5 |12 |85 |11 |6"10 |8 |15 [IT-8 |8 |15 |56 1.5 20-22
23-25 5 [12[9-0 |4 4590 |49 16 4|99 ]512]224[17]20] 41226417207 |18 ps-Il |7 [18]8-9 [5 12 65 3-9 |5 [12]5-9 [2-0 | 3-9 |8 |15 175 |8 [15 [6-9 |8 [1.5 |25~ |7 | 1826’5 | 7 |18 |81 |5 |12 [9-0 |2~ |6~ |5 |12 |86 |I-7 |6~ |8 [I5]I7-9 |8 |15 |59 75 23-25
QUANTITIES
DIMENSIONS CONCRETE YD ¥FT STEEL X THESE DIMENSIONS ARE CORRECT FOR 38’ LONG NOTES:
e s T ula le [cIBTETETEIXT v T v I wl x 1 v 1 7 Isus lFoor|was [tora lesser STANDARD SECTIONS ONLY. DIMENSIONS MUST BE I SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
RECALCULATED FOR ALL OTHER SECTION LENGTHS. AND DESIGN STRESSES.
0 [12]6 o5 [1r |99 45 [a5 [12 1218 |95 |21 |35 [13-3 |22 |.908 |.965 |.467 |2.340 |33.76 EE%E{D 2x4
I 126 |5 1z [9]9 |45 a5 [18 12 [1-1 |72 [3-2 |3-1 [5-10 |26 |.989 |1.048 |.467 [2504 |325.71 |
2 1269 109945 a5 121225 [6-3 [ 31 |35 [4-10 |22 |.787 |.883 |467 [2137 |413.37 T "
3 12068 |10 |99 4545 [12]12 |27 [4-10 | 2-9 | 3-| |45 |2-4 |06 |.883 |46 |2.056 |34%.89 e 2L — BENT BAR DETAIL
4 [12]6]8 [10[9]9 4545 [12]12]2-10 [4-6 |2-8 |34 [4-3 [2-6 |.706 |.883 |.467 |2.056 |331.55 —s .."r".. —— —r
5-7 |12]6 (85 (10599 45 45 [12]123-0 | 45 |[2'-10 | 3-0 | 4-1 |2-3 |.146 |.924 |467 |2.137 [355.34 ——= - — BARS
8-10 [12]6[10 [12 |99 [15 (45 [18[18]3-5 | 4-6 |3-0 | 3-1 | 4-5 |2-1I |.868 |1.048 |.467 |2.383 |365.95 . . 1 3
=13 12 |6 |15 35 [9 ]9 45 [a5 [12]12[3-2 [4-4 [2-1 [3-9 [4-2 |2-5 [989 |I.I72 |467 |2.628 |380.89 gﬂﬁc?ﬁg F?EQST,{E)S ?N 6&%”’%%55 C%LI\/E%T 5 3
14-16 |12 |6 13 55 9|9 [45 9 [18]12]3-3 |46 [2-9 |3-5 | 4-2 |26 [1I1 | 1337|467 |2.915 [386.92 BARREL JOINTSI EXCEPT JOINTS WITH BELL JOINTS. 6 1
17-19 [12]6 |15 |17 |99 [45 |9 |12]i2] 32 |44 |28 |35 | 48 |32 |l.213 |I461 |67 [3.201 |394.29 5r1 BARS REQUIRED=26, TOTAL WEIGHT=35 LBS. 7 s
2022 |12 6 6.5 185 |9 |9 [45 | 9 [18[18]3-5 | 4-6 |34 |35 | 4-6 |2-9 |l.394 |1.584 |.467 [3.445 |413.47
2525 112 [ 6 115 [ 20 (319 45 |9 19 18| 54 | €6 |34 |33 |41 [z-10 |75 s | 67 (3550 41131 TOP SLAB CONSTRUCTION JOINT DETAIL -
" - ; ALL DIMENSIONS ARE OUT TO OUT.
v a — o ol BARS K4 BARS oy D = PIN DIAMETER.
IVAR mdOR K4 BARS 2 O ) |3 I a2 BARS (STAGGERED) K5 BARS s
BACK OF PARAPET 2 o m5 OR kS BARS et SP 3 kI BARS K6 BARS RS
OF DAomE FACE 2 P, o, m6 OR K6 BARS VAR i | K2 BARS K7 BARS Isp
_ M ORKIBARS _ | }¢P r K9 BARS 3
| H‘ /[ al spiSHF
T SYMMETRICAL ABOUT §
o ——— o ————— -—% i\ Tyttt ——H1 ﬂj'— i HHH]H—I k4 L, SPel-5Cl L0 KT (SPACED BETWEEN
BACK OF PARAPET R kI kI ib—ks BARS 4e2 k6 BARS) 462
AT § BARREL - @ SOTTO ™ o LL PERMISSIBLE K kI JALTERNATE ol
o |’7 o o SYMMETRICAL 5o CONSTRUCTION JOINT 1 (ALTERNATED) / sz SPACING 4 OR K5
a2 BARS [STAGGERED) 3 nl | — — (ALTERNATE
BOTTOM OF SLAB TOP OF SLAB , = v ~* 7 ¥ - SPACING)
k2 —| : k6 3 %F o —=
la—KB —my [~ il i © o
| A | ﬁ |
a2 > L K7 of ]
—————— - —HA S et 0 1 | ~ BARS 5el e 6
=~ kW] = = 2x4 BEVELED ' bl | KEYWAY o
~ I KEYWAY a2 STAGGERED 51| & &l_
> ~HHLmT oo g Sl nge o 8|8
| = = | <t
" TOP OF FLOOR BOTTOM OF FLOOR =" 1 BEVELED - | g o3
L M | i KEYWAY — o |3 . ©
BOTTOM TOP OF m m9 ] Il & a—|b %
OF FLOOR FLOOR LetT”] I 3 L-0 SP e 10 C.C. L0 m2 [ALTERNATE ¢
i —"] m'ﬁi - | - T i BARS 4fl l I ml \SPACING et
(ilily g Sl [ e
— , : - ~— - - L
SRR SRR S8 RN :1’5 > o Ly s . EREEER I in m4 ¥ [ ] = 7: ~ — 2 ?\4 OR m5
E ‘ EIES T . . , ALTERNATE
m9 OR k9 BARS P || 3 [42' X md BARS SP 4|3 e e i e —— /Il’EL SPACING)
m4 OR k4 BARS 3 ml OR kI BARS 3 3 ml BARS m4 BARS 'SPF I3 . (A‘SIERNATED) 4f2
m
L P || 15 OR K5 BARS | A mor iz | [Ny - e B 5 BARS e Al sPersce m7 (SPACED BETWEEN mé BARS)
VAR al BARS 2 5P 3 L sp &P m6_BARS | BARS 472
|
ATE m6 & K6 BA CUT & RELOCATE kI & k2 BARS ONLY. m7_BARS o 125P
ﬁETRéQS%E%? DTlFéc'RRo&cﬁT BARS DISCARD CUT LENGTHS OF 2’ OR LESS. BARREL SECTION
LENGTHS OF 2 OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECT I ON PLAN V I Ew
NOTE: TYPICAL FOR LENGTHS OF 38", .
STANDARD DESIGN
END SECTION - PLAN VIEW xevwar nor stow ) (KEYWAY IS TO BE OMITTED WHEN L y
BELL JOINTS ARE USED )
NOTE: END SECTION DETAILS SHOWN ARE FOR A I5° SKEW BARREL. 3 ~ CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING z %
THE NUMBER OF TRANSVERSE REINFORCING BARS S 5 FOR
REQUIRED TO BE CUT & RELOCATED. 2o | TWIN REINFORCED CONCRETE BOX CULVERTS
o b % o
x 4 o
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST @ . é B
70 THE BACKFACE OF PARAPET. G 5 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
—
JULY , 1987 TWRCB |2-6-87

REVISED: 12/96 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

TWRCB [2-6-87
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REVISED: 12/96 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

TWRCB [2-8-87

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al a2 bl b2 el e2 fl f2 Kl k2 k4 k5 k6 k7 k9 ml m2 m4 m5 mé m? m9
FILL [SIZE]SP JLENGTH [SIZE] SP [LENGTH Iz [ SP [No. SIZE | SP NO. SIZE] SP [NO. SIZE[ SP [NO. [IZE [ SP [NO.[SIZE| SP NO. [SIZE] SP [LENGTH [sizE [P LENGTH fsize s JLeNGTH] h | v Isize[SPJLENGTH] h | v |sIzE[SP [LENGTH [size | SP JLENGTH size] b JLENGTH [5ize [P [LENGTH [size [ SP [LENGTH fsize[sp JLensT | h | v [sizE[SPLEnGTH | h | v [5IzE[SP JLENGTH [sizE[ P LENGTH JsizE] & LENGTH | FILL
0 J4]9]9-8 [5@5]9-8 [a]9[22]4a]9iz]5i2]ee[4fi7]e0412]26]4[17]20]4[9 [26-2[5 [9io-8 |5 [I12]5-2 [I'9 [3-5 [5 [12]5-2 |19 [3-5 |5 |12 [26'-2 |5 |12 [5-2 |5 45262 |5 |12 [26™-8 |5 [12 [e-11 |5 [12[9-11 [1-8 | &-3 |6 [12[10-1 [I~10 [ 8-3 [4 |9 [o6-8 |5 |9 [4-II |4 45268 | 0
I Jafo]9-10 [6fr5]9-10 [4a]9fee]afafi2a]s]iz]22]4a]im]eo[4i2]e6][4]17]20]4 [9]26-2 |5 |9]i0-4 [5[12 55 [I-Il [3-6 [5 [i2[52 |18 |3-6 |5 [15[20-4 [6 [I5 |64 |5 [15[26-2 [5 [12 |68 |5 [12 [7-1 [5 [12 o6 [2-2 [ &-4 [6 [12[l02 [1-10 |84 |4 [9[18-9 [5 [ 9 [5-1 |4 [45[268 | |
2 [4[9]9-6 [5145]9-6 [4]9]2[a]9fi2]5[i2]e2][afim(e0[4i2f26]4[17]20[5 9 (262 [6[9 [9-2 [5[9[5-7 [2-4 |3-3 [5[9[5-4 [2-I |33 [5]|9[19-1 [6[9]|6-1 |5 45[26-2 [6 |12 [26'-8 |6 [I2[7-3 [5 |9 [I0'6 [2-2 [&-4 [5 |9 [I0-3 [1-Il [8&-4 [6 |9 [18-0 |6 |9 [4-5 [6 [45[26-8 | 2
3 Jal9]9-5 [5]6]9-5 [a]afze]a]ofiz]s|iz]ee[4fi7]eo]412]e6]4[17]20]5 [12]26-2 [6 [12 [8-8 |5 [12[5-7 [2-5 [3-2 [6 [12]5-2 [2-0 [3-2 |5 |9 |i7-10 |6 [9 [5-7 [5 5[26-2 [4 [9 [26-8 [5 [9 [7-9 |5 [12]10-5 [2-3 [@&-2 [6 [12]I0-0 [I~10 | 8-2 |6 |12 [17-8 |6 |12 [4-9 |6 [45[268 | 3
4 (419195 [5[6[95 [4]9]22[4]9iz[5]12]e2[4[17]e0]4]12]26]4[17[20]4[9[26"2[5[9 [8-2 [4 ]9 [5-4 [2-2 [3-2 |5 ]9 [5-3 [2-I [3-2 [6 [12|ir-7 |6 [12[5-3 [6 [45]26-2 [4 |9 [26™-8 [5 [9 |79 [4 |9 [I0-5 [2-I [@&-4 |5[9[i0-3 [I-1l [&-4 [5 [9[i7-6 |6 |9 |50 [5 [45]268 | 4
57 [4[9[96 [5]6[96 [4[922]4a[9fi]s[12]22]4a]m[20]412]26]4[i7]20[4 [3]26-2 |5 ][9][8-0 [5[12]55 [2-2 |33 |6 [12[5-3 [2-0 [3-3 [6 [12[IT-5 [7 [12[5-8 |6 [45[26-2 [5 [12[26'-8 |6 [12 [8-1 [5 [12 ]l0-3 [2'-0 | &-3 |6 [12 [io-1 [1~10 [8-3 [6 |9 [17-5 |6 |9 [4-7 |6 [45[26-8 | 5-T
8-10 [4 [9]9-9 |5 (6 [9-9 [4]9 (22491251222 a[17[20]4]12]26]4[17[20]6 [15][262 [6 [15 [7-10 |5 [12 [5-I [1<10 [ 33 |6 [12 [5-2 [1-I [ 33 [7 [15 |17-6 |8 [I5 [5-11 |7 [15|26"2 |5 |9 [26'-8 |5 [9 |72 |5 [12[10-4 [~ |85 |6 [12[10-3 [I'~10 | &-5 |7 [15 [IT~9 |8 [I5 |51 |7 |15 |268 | 810
N-13 |6 [9]i0-0 |5 |6 [10-0 |49 [22] a9 [12]5]12[22] 47 ]20]4[12]26] 417 |20]5 [12[262 |6 |12]8-4 |4 |9 |50 |19 |33 [4 |9 [4-1l |18 |33 |6 |9 [I7-2 |6 |9 |41l |6 45262 |5 [12|26'8 |6 |12 |86 |4 |9 [10-1 |18 | &-5 |4 |9 [10-1 |8 |85 |7 15179 [8 |15 |6~-0 |7 [1.5[26™8 |II-I3
14-16 |4 |9 [10-3 |5 [6 [10-3 [ 4|9 (22 4|9 12]5[12]22 417|204 [12]26]4[17[20]5 [12 262 [6 [12 |87 |5 [12 56 [1-n |37 |6 [12 |55 [0 | 3-7 |8 |18 [17-8 |9 [18 |63 |8 |45 [26'-2 |7 |18 [26-8 | 7 18 [&-3 |5 |12 [10°:5 |19 | &-8 |6 [12 [I0-6 [I-I0 | 8-8 |6 |9 [I7'6 |6 |9 |5-0 |6 |45 [26"8 |I4-I6
17-19 [4 9 J10-6 [5 [6 [10-6 |4 |9 [22][4]912]5i2]e[4 17|04 12]e6] 417207 [18[26-2 [7 [18]8-3 |5 [12[5-9 [2-0 [3-9 [6 [12|5-7 [1-10 [3-9 [8 [15 176 |8 [15[5-7 |8 |1.5[26-2 |7 [18 [26'-8 [ 7 [18 [8-5 |5 [12 [10~T [1~10 [ &-9 |6 [12 [10-7 [1~10 [8~-9 [6 |9 [17-7 |6 |9 [5-4 |6 |45 [268 [17-19
2022 |4 |9 [10-9 |5 |6 [10-9 |4 |9 (22 4|9 [12]5[iz]22[ 417|204 [12|26] 417207 18262 |7 [18 |86 |5 |12]6-3 |26 |39 |6 |12 |6~ [2-4 [3-9 |8 |I5[7-6 |8 [I15[610 |8 |1.5|26'-2 |7 |18 [26'-8 | 7 [18 |&-7 |5 12 [I-0 [2-0 | 9-0 |6 [12 J0™-I10 [1-10 [ 9-0 |7 [12 [IT~9 |7 |12 |58 |7 |45 [26'-8 [20-22
23-25 |4 |9 |10 [6 15|10 |4 ]9 (2249 12]5]i2fe2[4 172041226 4[17]20]7 [18 262 [7 [18]8-9 |5 [12]6-7 [2-8 [3-Il |6 [12|6-3 [2-4 |3-1I |8 |56 |8 |I5|610 |8 |15 262 |7 |18 268 | 7 |18 |81 |5 |12 12 [2-1 | 91 [6 [12 [10-I [I~10 | 9-1 [8 [15 |7-10 |8 [15 [5-9 |8 |15 |26"-8 |23-25
QUANTITIES
T SEECRI_JE] b ounns Mo L0100, b
et lsTula T TelBTETETEIR o [ vl w il x 1 v 1 7 [siasrLoor |waLs [toTaL lLesset R R s R T T |.SEAEN [?RéwasllrécN TSV%FI?tCEIgSGEISBY FOR GENERAL INFORMATION, SPECIFICATIONS,
0 |28 o5 [11 [10]9 (a5 9 [1212]1-8 |13~ |27 |36 |14 |26 [.920 |.977 |.103 |2.600 |366.05 BEVELED 2 X 4
I 2] 8 s 12 [10]9 a5 |9 [i8i2[r-n [7-3 [3-2 [3-7 [5-5 [2-6 |1.002 |1.060 |.703 |2.765 |349.66 KEYWAY
2 12189 [10 [10]9[45 45 [1212]2-5 |60 |31 |3-4 |4-8 |2-3 [.798 |.893 [.103 [2.394 |444.13 | |
3 12|88 [10 [10]9[a5 ]9 [1212]2-7 [4-9 [2-9 |3~ |4-4 |25 |16 |.893 |.103 |2.312 |376.26 Fo™ o o[ ,o /[ o >~o] BENT BAR DETAIL
4 [12]8]8 [10 [10[9]45[45 [12[12|2-10 [4-6 |2'-7 [3-1 |42 |26 |.TI6 |.893 |-703 [2312 |360.13 B S S -
57 [12]8 [s5 [os]i0]a a5 9 [12]i2]3-0 [4-4 [2-10 [3-0 [4-1 [2-3 [.757 [.935 .03 [2.395 [388.42 /e o o [ w25 BARS| D
8-10 [12]8]i0 [12 [10[g[r5[9[18[18]3-4 |45 |3-0 | 3-8 | 4-5 [2*-I [.880 [1.060 [.703 [2.643 |402.I6 \ ! 2 3 .
N-13 [12 [ 8 s 14 J10]9 45 [a5 [12]18[3-3 [4-1 [2-6 [3-2 [4-5 [3-0 |1.002 [1.227 |.103 [2.932 [402.63 O SET SEQBTF!EXD 3-6 DONEL BARS @ 10 5 3
l4-16 [12]8 |13 551019 145 9 [12[12 32 [47 [3-2 [ 35 [42 [2-6 [1125 |15 |.T03 [3Js0 |42351 B D I L L i oV ER T . 5 | 4
I17T-19 [12 | 8 45 |17 |10|9 45| 9 [I18|12|3-6 |4-5 |2-9 | 3-5 | 4-3 | 2'-8 |1.248 |1.477 |.103 |3.428 |438.24 5r| BARS REQU'RE[):ZB, TOTAL WEIGHT=95 LBS. 7 5
20-22 112 |8 [16 |85 [10[3 45 [ 9 [18]12[3-5 [4-5 [3-5 |35 |45 |2-10 |1.370 [1.602 |.105 [3.675 |450.47
2525 |12 |8 115 [ 20 11019 45 | 9 |18 118 | 3-4 | 4-5 | 5-5 | 33 | 46 | 2-11 [14%3 [L77 103 3,923 |461.37 TOP SLAB CONSTRUCTION JOINT DETAIL e
" | B ; ALL DIMENSIONS ARE OUT TO OUT.
a - wo ol BARS Ka BARS 3 D = PIN DIAMETER.
IVAR m4 OR k4 BARSA e ) |3 [ 42 BARS (STAGGERED) K5 BARS s
e e s o ST oo T
|T| -y
OF BARREL WALL 2 e . ISP k2 BARS K7 BARS ISP
‘ 2P | . mi ORKIBARS | 5 SP r k9 BARS 3
| H‘ FGI SP%
- T SYMMETRICAL ABOUT §
Jﬁ-— ————————————— -—f— —————— — = EL e HHI—HH—[ k4 -l SPels5Ce 10, KT (SPACED BETHEEN
BACK OF PARAPET R Kl <5 ki i s BARS 4e? k6 BARS) 462
AT € BARREL 0P oF ’ B0TTON ™ SMETRICAL LL PERMISSIBLE K6 kI [ALTERNATE b1
o v e o STMMETRIGAL el ks CONSTRUCTION JOINT\ (ALTERNATED) 462 / sz SPACING W4 OR K5
a2 BARS [STAGGERED) 3 - | , = : (ALTERNATE
BOTTOM OF SLAB TOP OF SLAB \ = T~ . T . . F v . X | SPACING)
la—K6 —a [T k2 ] y IT ke H%F y 'A}'V - - 'A}" w \
-7 T @ -~ I G F 7| 0 Por0ce Az S 7#-{ ¥
I8 4—-‘Tk7 4 = e I'-0 C.C. ’-| ]
s gl I O N .~ 7, UM W V) S S A — — A g —f—y—————————44————— ;:_ L | BARS 5el ais/ [N BEVELED {6
. S T ki 4# - = T 2x4 BEVELED - | Ul | KEvay - a
¥ = ~ I~ KEYWAY a2 STAGGERED < {1 & Sl
mT a2 - e 7 c — =N &
| | m . g gn =2 g e 2F
Teme m2 — "] ~~RHL e = %o o2
| — T—m < g
ng 2 TOP OF FLOOR BOTTOM OF FLOOR | Ll =15 i
BOTTOM T0P OF T n9 | Il e a—b &
.| OF FLOOR FLOOR L] | 3 1'-0 SP e I'-0 C.C. |'-0 m2 [ ALTERNATE
N~ ] ol e I|I 5 < I A s an i ml | SPACING ALK
\ i T 4] i ohglt )| Tl —
B - - - - — - 7'
| EENR RN N T T N :lf NN > s E \T;A‘ 2 LTI m4 b [ ] = = = .X _% = = /}7 T\a?_TOE%NIR%E
E | Fla A R - 2 e )
m9 OR k9 BARS P[] 3 [45 X m3 BARS _SP YII3 e 7 —— = SPACING)
m4 OR k4 BARS 3 ml OR kI BARS 3 3 mi BARS m4 BARS 'spF L3 \/m ] (A‘S:ZRNATED) 4f2
! m2 BARS m5 BARS z . m
2 P L[ om0 ORKS BARS | i m2 OR k2 BARS | Ny - e -l SP e I'5 CC. -9 M7 (SPACED BETWEEN mb BARS)
VAR al BARS 2 SP 3 L sp 2P mb BARS [ BARS 4f2
|
CUT & RELOCATE m6 & K6 BARS CUT & RELOCATE kI & k2 BARS ONLY. m7_BARS o 1 25P
AS REQUIRED. DISCARD CUT DISCARD CUT LENGTHS OF 2'OR LESS. BARREL SECTION
LENGTHS OF 2’ OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECT I ON PLAN V I Ew
NOTE: TYPICAL FOR LENGTHS OF 38". .
END SECTION - PLAN VIEW (keruay nor siow ) (KEYWAY IS TO BE OMITTED WHEN w 3 STANDARD DESICGN
BELL JOINTS ARE USED )
NOTE: END SECTION DETAILS SHOWN ARE FOR A I5° SKEW BARREL. 3 N CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING - =
THE NUMBER OF TRANSVERSE REINFORCING BARS S 5 FOR
REQUIRED TO BE CUT & RELOCATED. 23 |2 TWIN REINFORCED CONCRETE BOX CULVERTS
o A o
o N E
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST @ . é B
T0 THE BACKFACE OF PARAPET. G 5 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
- JULY , 1987 TWRCB 12-8-87
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REVISED: 12/96 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

TWRCB 12-10-87

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al ) bl b2 el e? £l f2 Kl k2 k4 K5 k6 k7 k9 ml m2 m4 m5 mé m7 m9
FILL [SIZE[ P |LENGTH [51Z€] SP [LENGTH [sizE] P [No. [sizE | s [No. [size[ P [No. 51Z€] sP [No. [size [ P [No. [siZE] P No.[sIZE] SP JLENGTH [size [ sP LENGTH fsize[sP LENGTH [ h | v size[sP LensTH| h | v [SizE|'sP [LENGTH [SiZE [P LENGTH JsizE[ &b [LENGTH [size[sP JLenGTH fsize[ P LensTH [size[sp lLenoth | h | v [size[sp lLenoth| h | v [sizE]sP LeNGTH [size[ sP LLencTH size] b JLENGTH | FiLL
0 49 ]n-9 |6 ]r5]1-9 |4 9 (28] 4|9 [15]512]22] 417204 1226]4][17]20]4 9262 |5 |9i0-9 [5 [12[5-2 |19 |35 |5 |12|5-2 |19 | 3-5 |5 |12 [26™2 |5 |12 |53 |5 W5 (262 |5 |12 |68 |5 [12|7-0 |5 [12[12-0 | I8 |04 | 6 I-10 Jlo'-4 |5 [15 [26'8 |6 |15 [5-5 |5 [1.5[26-8 | 0
I a9 10 [6 [r5i-10 |4 |9 |28 |49 [15]|5 [12]22]4a|m|20]4]i2]26] 417204 |9 [262 |5 9105 |5 12 |56 |20 |36 |5 12|52 | I8 |36 |5 [15 213 |6 |I5]65 |5 15262 |5 |12 [26'8 |5 [12 |74 |5 [12[12-6 |22 |04 |6 110 Jio-4 [4 [ 9 g-1n |5 [9[5-1 [4 45 [26-8 | |
2 466 |5 Ja5]1-6 |49 (28] 4|9 [15]5 1222417204 1226]4][17]20]5 [9[262 |6 |9 |94 |5 12|56 |24 |32 |6 |12|52 [2-0 |32 |59 [19-5 |6 |9[6-2 |5 U5[26=2 |5 |9 [268 |5 |9 |73 |5 [12[12-1 |23 [104 |6 I-10 Jlo-4 |6 [12 [1g=5 |7 [12 |56 |6 45[26-8 | 2
3 [4[9]i5 |56 -5 [ 492849 [i5]5 1222417204 i226]4][]20]5 [12]26"2 |6 |12|8-9 |5 [12]5-8 |2-6 |32 |6 |12|52 [2-0 |32 |5 |9 [i7-1l |6 |9 |58 |5 45262 |4 |9 |26'8 |5 |9 |8-0 |5 [12]l2-6 |2-4 [I02 |6 <10 Jio-2 |5 [9 [17-8 |6 |9 |51 |5 45268 | 3
4 4|95 [5[6 |5 |49 (284 |9 [15[5 1222|417 |20] 41226417 [20]4 |9 [26-2 |5 9 |8-3 |5 12|57 |2-5 |32 |6 12|52 |2-0 | 3-2 |5 |9 I7-7 |6 |9 |56 |5 {45262 [4 |9 [26™8 |5 |9 [7-1 |5 |12 ]12=6 |2-4 [10-2 |6 =10 102 |5 |9 [17-7 |6 [9 |51 |5 [45]26'-8 | 4
57 [4 [9[1r-6 |5 |6 [1-6 | 4|9 |28 4|9 [i5|5]12]22| 4] [20]4i2]26]4|17]20[4 |9 |26-2 |5 |9 |8~ |5 [12|55 |2-3 |3-2 |6 |12]5-2 [2-0 | 3-2 |6 [12 175 |7 [12]5-9 |6 |45 [26-2 |5 |12 268 |6 [12 [8-3 |5 |12 |i2-4 |20 |l0'4 |6 <10 [10-4 |6 [9 175 |6 |9 |48 |6 |45 |268 | 57
810 [4 |6 |19 |56 |19 | 4|9 28|49 [15]512]22|4|17 /204 12|26]4[17]20]6 [15]262 |6 |15 [7-10 |5 |12 |52 -1l | 3-3 |6 [I2 |5=2 |- | 3-3 |7 |15 176 |8 |15 |51 |7 [1.5 262 |5 |9 [26'8 |5 |9 |74 |5 [12 [12-3 |I-10_|I0'5 |6 =10 105 |6 | 9 |IT-5 |6 [ [4-10 |6 |45 |26™8 |8-10
-3 4 |6 [12-0 |5 |6 [12-0 [ 4|9 28] 4|9 [15] 51222 a7 [20] 41226 417205 |12 [262 |6 [12|85 |5 [12]52 [I-9 [3-5 |6 [12]5-4 |1-Il |35 |6 |9 [IT-3 |6 |9 [4-1l |6 45 [26=2 |7 [18 268 |7 |18 |82 |5 [12 [12-3 |18 107 |6 110 Jio-7 6 [9 [I7-5 |6 [9 [#-10 [6 |45 [26-8 [1I-13
14-16 [4 [6[12-3 [5[6 [12-3 [4 ]9 [28] 4|9 [i5]512]22]aimfa0]a]i2]26]4[i7[20]5 [12[26-2 |6 [12[8-7 [5[12[55 [1-11 [3-6 |6 [12]5-4 [1-10 [3-6 [8 [18[I7-8 |9 [i18[6-3 [8 45[26-2 |7 |18 [26'-8 | 7 [18 [8-3 [5 [12 [12-6 [ I3 [10"-9 |6 I~10 [10-9 |6 |9 |I7-6 |6 |9 |5-0 |6 45268 |14-I6
17-19 |4 [9 126 |5 |6 126 | 4|9 [28| 4|9 [15]5|12[22]4|17]20] 4 ]12|26] 4|17 |20]7 [18 262 |7 |18]8-3 |5 |9 |59 [2-0 [3-9 |5 |9 |58 |11l |3-9 |8 |15[17-6 |8 15|57 |8 [1.5]26™-2 | 1 |18 [26-8 | 7 |18 |85 |5 |9 [12-9 |I10 |i0II |5 =1 Jio-11 [8 18 [i7=11 [ 9 [18 [ 64 |8 [45[26™-8 [17-19
2022 |4 |6 1279 |5 |6 |12-9 | 4|9 [28| 4|9 [15]5 1222|417 /20| 4|12 |26] 417207 [18]26-2 |7 [18 85 |5 |9 |6-4 |26 |3-10 |5 |9 |6-3 |25 [3-10 |8 |I5|176 |8 |15 |6-10 |8 [1.5 262 |7 |18 [26'-8 | 7 |18 |87 |5 |9 |I3-0 [2-0 |0 |5 =11 [11-0 |8 [15 [I7-9 |8 |15 |57 |8 [1.5]26-8 [20-22
2325 |4 |6 [13-0 |5 |6 130 | 4|9 [28] 4|9 [15]5 1222|417 20412 |26] 417 [20]7[18]26-2 |7 [18]8-8 |59 | 68|28 |4-0 |59 |65 |25 |4-0 |8 [I5]17-6 |8 |15 |6-10 | 8 [1.5 262 |7 |18 [26-8 | 7 [18 810 |5 |9 [13-3 [2- |i'2 |5 =1 i-2 |8 |15 i7-10 |8 [15 | 5-9 |8 [1.5 [26'8 [23-25
QUANTITIES
DIMENSIONS .
CONCRETE YD JFT STEEL X THESE DIMENSIONS ARE CORRECT FOR 38’ LONG NOTES:
e ls Tula Ta [cTBTETETEIXT o T v T wl x 1 v T 7 Isiw Foor was [tora lesser STANDARD SECTIONS ONLY. DIMENSIONS MUST BE I. SEE DRAWING THRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
RECALCULATED FOR ALL OTHER SECTION LENGTHS. AND DESIGN STRESSES.
0 [12[10)05 15 [10]9 &5 [ 9 [12 [18]1=7 [13-1 |27 |37 134 |2-8 |.920 |1.018 | 883 |2.827 |386.97 EE¥%LAEYD 2Xx4
I 121015 [12 [10]9 45 9 [18[12 110 |82 |3-2 |35 |5-1 |27 |1.002 |1.060 [-889 |2.95| |375.84 ‘ |
2 [12]10]9 jos|io]645]9 [12]12]2-3 [6-4 |31 [3-4 [5-1 |2-9 [.798 [.935 [.889 |2.622 [459.l6 Y T = AT BENT BAR DETAIL
3 [12]10]8 [10 [i0]s a5 |9 [1212]2-7 [4-10 [2-10 [2-1| |4-4 |26 |.7l6 |.895 |.889 |2.498 |401.00 iSc N =
4 [12]10]8 [0 [i0]9 45| 9 [12]12]2-10 [4-6 |2-9 [3-0 [4-3 [2-7 |.7l6 |.893 |.889 |2.498 |391.50 e /. — "r".. —— —
5-7 [12]1085 Jlos 109 [45 |9 [12]12]3-0 [4-4 [2-10 [2-11 [4-1 [2-4 [751 |.935 [.889 [2.581 [413.32 } — } BARS | D
8-10 [12]10]10 [12 [io]6 [15 |9 [18[12]3-5 | 4-5 [3-0 |3-1 |4-1 |2-5 |.880 |1.060 |.B8I |2.829 [438.68 . N 4 3 >
03 [12 (105 14 [10]e 45 [ 9 [12 [12]3-2 |42 [2-6 [3-4 [4-1 |2-5 [1.002 |1.227 |89 |3.118 |449.63 ggﬁcfﬁg F?EQBE-\'.E)[(, ?N 65L3%W§LTB,£§LS C%LIVE(F)(T 5 3
14-16 12 [10 [13 |55 [10]6 [45 | 9 12 [12[3-2 |4-7 |32 |3-5 [4-2 |26 |1.I25 | 1352 |.889 |3.366 |458.42 BARREL JOINTS' EXCEPT JOINTS WITH BELL JOINTS. 6 4
17-19 |12 [10 145 | 17 [10]9 45 [45 (18 [12] 35 [4-5 |2-9 |35 |4-7 |3-2 |1.248 |1AT7 |.883 |3.614 | 47171 5rl BARS REQUIRED=26, TOTAL WEIGHT=35 LBS. 7 5 —
2022 [12]10 16 8.5 |10 |6 |45 [45 18 [18]3-5 | 4-5 [3-5 | 3-4 |45 |2-9 |1.370 |1.602 |88 |3.861 |499.47 h
23-25 [12[10 )75 [ 20 [10]6 [45 [45 [18 18] 3-4 [4-5 |35 | 3-3 | 4-6 [2-10 |1.493 |.727 |.889 [4.109 |505.00 TOP SLAB CONSTRUCTION JOINT DETAIL \OTE:
SLL gnglsl;og%EéRE ouT T0 OUT.
VAR al BARS X 3 o al BARS k4 BARS s . VETER.
YR TEOTREAE e I 2 BARS (STAGGERED) k5 BARS _ise
BAck oF PaRapET © P - m5 OR K5 BARS R 3 [T | BARS 6 BARS e
ég ,';',{%'%L Fw‘ﬁ 2 P, mb OR k6 BARS VAR P k2 BARS k7 BARS 1P
_ mIORKIBARS _ | 3P r K9 BARS 3
| H‘ ~a HH*SP
E @L_ SYMMETRICAL ABOUT §
F———f—————- —% —————— — = aj°— e HHWH k4 I, SPel-5Ce -0 KT (SPACED BETWEEN
BACK OF PARAPET PE— N Kl la—K | I | K5 BARS 4e2 k6 BARS) te2
AT § BARREL "
10 OF L BOTTOM SIVMETRICAL | PERMISSIBLE K6 kI [ALTERNATE pe
Ty v o JI SYMETRICAL o CONSTRUCTION JOINT 1 (AL TERNATED) 4e2 / sz SPACING m TOERR NkASTE
a2 BARS [STAGGERED) Al 3 L SOTTON OF SLAB 0P OF SLB ! i - %} == = . I%’ SPACING)
/‘/rkex\\w k2 —a g La : %F% 1 /7 12 — - / P '\D]r* P
a2 a2 > LU k7 o | P e 10 C.C. oM ¥ 1 3
TPl AN oL Eyy W= = 1L | 1 i) '~\—*BEVELED 6
s — T~ —#5 T = —+ = 2x4 BEVELED - [ o | KEWAY . g
o y = |~ | lL - KEYWAY . AN 5
| — | - llcn (é) a lsll IICII 2 =
D L ™ = Sl =lw
i " TOP OF FLOOR BOTTOM OF FLOOR =" 1 BEVELED - |2 o3
m3 i , A kevay —ih (| S |3 ) o
BOTTOM TOP OF m2 n9 ) Il & . %
.| OF FLOOR FLOOR L] | 30 -0 SP @ I-0 C.C. -0 m2 (ALTERNATE
~—ml—"] mIﬁ;\ I i I|I s - T ] = ' ﬁml SPACING <t |
— - — - - - - - _ T MHT —~—_ <
Il a2 L VS 25w g2 ve v = = [T ¥ [" — = ,”,'w_ En40Rm5
£ 3 flo I e ALTERNATE
ma OR k9 BARS  SP|| 3 f” * m3 BARS _SP I3 = e i = ~ SPACING)
m4 OR k4 BARS 3 ml OR Kkl BARS 3 3 mI BARS m4_BARS 'SPF 3 ; (A‘g:ERNATED) 4f2
! m2 BARS m5 BARS 2 , m
e SP [ m5 RS BARS | e mor iz | [N - e Sl e n7 (SPACED BETWEEN mb BARS)
VAR al BARS 2 SP 3 b sp 2P m6 BARS [
I
CUT & RELOCATE m6 & k6 BARS CUT & RELOCATE kI & k2 BARS ONLY. m7_BARS o 1e2%P
AS REQUIRED. DISCARD CUT DISCARD CUT LENGTHS OF 2’ OR LESS. BARREL SECT I ON
LENGTHS OF 2 OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECT I ON PLAN V I Ew
NOTE: TYPICAL FOR LENGTHS OF 38", .
STANDARD DESIGN
END SECTION - PLAN VIEW (xevwar not sHown ) (KEYWAY IS TO BE OMITTED WHEN w
BELL JOINTS ARE USED )
NOTE: END SECTION DETAILS SHOWN ARE FOR A I5° SKEW BARREL. 3 I~ CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING z %
THE NUMBER OF TRANSVERSE REINFORCING BARS = 5 FOR
REQUIRED TO BE CUT & RELOCATED. 2 o TWIN REINFORCED CONCRETE BOX CULVERTS
2202
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST @ B
70 THE BACKFACE OF PARAPET. G 5 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
- JULY , 1987 TWRCB 12-10-871
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REVISED: 12/96 ; KEYWAY NOTATION CHANGED, DOWEL BAR LENGTH CHANGED.

TWRCB 12-12-87

20-22 |12 |12 16,5 18.5 |12 |6 |45 |7.5 |12 12|35 | 4'-T | 4-3 | 3'-4 | 45 |2-10 |I.405 |1.632 |I.29] |4.328 |566.26

23-25 |12 |12 {17 |20 {126 |45 |75 |18 |12 3-4 | 4-5 |3-6 | 3-3 | 4-7 |3-3 |I.488 |I.7159 ||.291 [4.538 |573.89

TOP SLAB CONSTRUCTION JOINT DETAIL

VARIABLE DIMENSIONS AND QUANTITIES FOR BARREL SECTIONS
BAR LIST
al a bl b2 el e2 I i kI K2 K4 KS K6 KT K9 ml m2 m4 ms mé m? mo
FILL [SIZE[ SP [LENGTH SIZE[ SP [LENGTH [IZE | SP [NO. JSIZE] SP NO. [SIZE[ SP NO. 51Z€] SP [NO. [SIZE [ SP [NO. [SIZE | SP [NO. IZE | SP [LENGTH [SIZE | SP [LENGTH [SIZE[SP ILENSTH] h | v ISIZE[SP[LENGTH] h [ v [SIZE[SP LENGTH IZE|SP LENGTH [S1zE| b [LENGTH [SIZE[ SP [LENGTH SIZE[ SP LENGTH SIZE[SP [LENGTH] h | v SIZE[SP LENGTH| h | v [SIZE[SP [LENGTH SIZE[SP LENGTH JSIZE[ b LENSTH | FILL
0 [6]9[i3-9 [7[9[13-9 [4[9[32[4]9[17[512]22[4[17]20]4[12]26]417[20[4 [9|26-8 |5 [9][I0-7 |5 [18[5-6 [2-2 |3-4 |6 1855 [2-1 |3-4 [4 |9 |26-8 |4 [9 [55 |4 45 [26'-8 [4 |12 [21-2 |5 [12[&-2 |6 [18[14-9 [2-4 |15 [6 [18[4-5 | 2-0 [i2-5 [5 [12 [or-2 |5 [I2 [4'5 |5 [45[212 [ 0
I [afe[3-n [7]gf3-n 493249 [5]12]a]4fi7]20]4i2[26]4[17]20[5 12268 |5 [12[9-8 [6 |18 |68 [2-6 |4-2 |6 18 [6-3 [2-1 |4-2 |5 [12 216 |5 [12[5-3 [5 45 [26'-8 |5 [12 [2r~2 |5 [12 |7~ |6 [18[15-2 [2-8 |16 |7 [I8 |4~-1l |25 [i2-6 |5 [12 [18"6 |5 |12 [4-8 |5 [45[2r2 | |
2[5 12 [i3-7 [7[9[13-7 [4]9 (3] 4|9 [17|512[22]4[17]20]4[12]26|4|I7[20[5 [9|26'8 [5[9 [8-8 |5 [12[6-9 [2-9 | 4-0 |6 [12|6-2 |22 |40 [5 |9 |19-6 |6 9 |5-1I |5 W5[268 |5 |9 [21~2 |5 |9 |71 |6 |12 [14-8 |31 |1'-7 |6 |12 37 [2-0 [I'-T |5 |9 |ig=2 |6 |9 |54 |5 45[2r2 | 2
3 (46135 [71[9[3-5 [4[9[32[4[9m[5]12fea]4[i7[20[4]i2[26]4[17]20[5 [12[268 |6 [12[8-7 [4 |9 [5-1I [2-9 [3-2 |5 [9[55 [2-3 [3-2 [6 [12]18- |6 [12[55 |6 {5268 [5 [12[2r-2 |6 [12]7-9 [4 |9 [I5-1 [2-9 [i-4 |5 [9 [14-5 [2-I Ji2-4 |5 [9 j7-10 |6 |9 [5-1 |5 [45[er-2| 3
4 [a[9]13-5 [7 (9135 [4]9[32[4]9 |17 |512[22]4]17[20]4[12]26]4[17[20]5 |12]26-8 [5 [I2|7-7 |5 [i5 68 [2-10 [3-10 | 6 |15 |6-0 |2-2 |3-10 |6 [12 ;7"~10 |6 |12 |53 |6 45 (268 |4 |9 272 [5 |9 |19 |6 [I5 146 |30 |I'-6 |6 15 13-6 | 2-0 |16 |5 |9 [IT~8 |6 |9 |5-2 |5 |45 [21-2 | 4
51 [4]6|i3-6 [7[913-6 [4[9[32]4]9 [17][512[22[4[17[20]412]26]4]i7[20[4 9268 [5[9 |71 |6 [I18[6-10 [3-0 [3-10 [7 [1B[6-5 |27 [3-10 [6 |12 [IT-T |7 [12[5-9 |6 [5[26-8 [5 |12 [21-2 [6 [12 [8-0 |6 [1B[I15-1 [2-9 |14 |7 [18 [14~9 | 2'-5 [i2-4 |6 [i2 I7=10 [ 7 [12 |51 |6 Ja5[212 | 5-T
8-10 |5 [12 138 |7 |9 [13-8 | 4|9 (3249 |17 [5[12)22|4[17[20]4i2[26]4[17|20[5 12268 |6 12|81 |6 |12 |66 |2-6 |40 |6 [12]6-2 |22 |40 |6 |9 |I7-5 |6 |9 |4-10 |6 W.5|26'8 |5 |9 |22 [5 [9 |72 |6 [12 [14-1 |2-5 |18 [6 [12 [13-8 | 2-0 |I'-8 |6 |9 [I7'-8 [6 |9 [4-10 |6 |45 [27'-2 | 8-I0
1-13 |5 12 J14-0 |79 |14-0 [ 4|9 (32|49 17 |512]22]4[17|20] 412264 [17[20]6 |I526-8 |6 15|71l |6 |12 |6-T |2-5 |42 |6 |12 |63 [2-1 |42 |7 |15 [17-9 |8 |15 |60 |7 1.5(26"8 |5 [12 [21-2 |6 |12 [8-6 |6 |12 [14#-3 |2-5 [[~10 |6 |12 |3-10 | 2~0 [i-10 |7 [15 [18-0 |8 |15 [6-0 |7 [15 |27-2 | II-I3
14-16 |5 |12 [14-3 [ 7 [9 [14-3 |4 |9 [32] 4|9 [17]5[12[22] 4[17]20 4|12 |26 |4 |17 |20 |5 |12 [26'-8 |6 |12 |8-5 |6 [12|5-8 |2-2 |36 |6 |12 |56 |20 |36 |6 |9 175 |6 |9 |50 |6 45268 | 7 |18 [27-2 [ 7 |18 |8'-3 |6 [12 [|4-1l |22 |19 |6 |12 [14-9 |20 [12-9 |6 |9 [I7-9 |6 |9 |5-1 |6 |45 [2r-2 |I4-I6
17-19 |6 [12 [14~6 |7 |9 [14=6 | 4|9 |32 4|9 [17|5[12]22| 4|17 |20] 4 12|26]4[17]20|5 [12[26™8 |6 |12|8-8 |6 |I2|5-10 [2-2 [ 3-8 |6 |12 |5-8 |20 | 3-8 |6 |9 [1T-6 |6 |9 |53 |6 45|26™-8 |7 |18 |27-2 |7 |18 |84 |6 |12 [I5-1 |2-3 ||2"-I0 |6 |I2 [4~10 [2-0 |2~10 |6 |9 |7~10 |6 |9 | 5-5 |6 {45 |22 | 17-19
20224 |6 [14-9 |7 [9[14-9 [ 4|9 (3[4 9 |17 |5 1222|417 |20| 4122647 [20[7 [18 (268 |7 [18[8-4 |7 |15|7-1 |35 [4-6 |7 [I5|7-T [3-1 |46 |8 |18 71l |9 [I8 | 8-7 |8 45268 |7 |18 |2r-2 |7 |18 |§-7 |7 |15 [I5-7 [2-7 [13-0 |7 |15 [I56 [2-5 |30 |6 |9 |18=0 |6 |9 |5-9 |6 {45 [21-2 [20-22
2325 [4 |6 [15-0 |7 [9[15-0 [4]9[32[4f9aim[5[i2]a]4[im[20]4]iz[26]4[17]20[7 [18[26-8 |7 [1B[8-7 [7 [15[ 8- [36 [4-7 |7 [15[7-8 [3-I [4-7 [8 [I5]i-9 |8 [15[7-0 [8 [1.5[26'-8 [7 [18 J2r~2 |7 [18 ]8I0 [ 7 [i5 [15-9 [2-8 |13~ [7 [15[i5-6 [2-5 |13~ [8 [18[18-2 |9 [18 [6-5 [8 [45 [o1-2 [23-25
QUANTITIES
DIMENSIONS CONCRETE YD ¥FT STEEL X THESE DIMENSIONS ARE CORRECT FOR 38’ LONG NOTES:
e ls Tulala [cIBTETETEIF v T v 1wl x 1 v 1 z [sue lFoor|was [toTal lesser TS o O s B 1. SEE DRAYING TWRCB-G1-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
; T 7 5 T BEVELED 2 X 4 .

0 [12[12]05 12 [12]9 (459 [12 12|18 [13-4 [2-9 [2-1I 131 |-z |.946 [1.080 | 1291 [33I17 |421.87 KEviY

I [12 12 s 125 [12]6 |45 |9 12 [12]2-2 |8-2 |2-1 |31 |41 |24 |.030 |1.123 | 1291 [3.444 |420.97 ‘ |

2 |12]1295 jo5[12|9 |45 [ 9 [12]12|2-8 [6-2 | 3-0 |3-5 |4-7 |2-B |.863 |.953 | 1291 [3.107 |478.58 e~ s e[ s 7 s 4] BENT BAR DETAIL

3 [12]12]8 |10 [12]6 |45 45 |12 [12 [2-7 [4-9 [2-8 |3-0 [4-3 [2-7 |73 |.910 [1.291 |2.939 |445.08 iScn N

4 [i2]12]8 [10 [12]9 45|75 [12]12 [3-I [4-6 |2-7 |3-0 [ 4-1 |2-7 [.738 |.910 | 1291 [2.939 |4I7.63 A ‘f‘-. —— Y
571 [12]iz[8 [ [12]6 459 [12]i2[2-11 [4-3 [2-1 [3-0 [4-3 [2-10 |.738 |.995 |1.291 [3.024 |454.53 SR R ‘ - BARS | D

810 121295 |12 [12[9 45 [ 9 [18 [12[3-1 |4~ [2-5 | 3T [4-1 [2-5 |.863 |1.080 | 1291 |3.234 49147 " . 4 3 >
N-13 {12 |12 s [14 [12]9 |15 |9 [18 [18]3-5 |4-5 |3-0 | 3-1 | 4-5 [3-0 |1.030 [1.250 |1.291 [3571 |486.39 e SEaTaen T & DOMEL BARS & Vear 5 |33

14-16 |12 |12 |13 155 [12[9 |45 [ 9 |12 [12[3-3 |41 [2-6 |34 |4-2 |26 [LI55 [1.377 | 1291 |3.823 |502.74 BARREL JOINTS, EXCEPT JOINTS HITH BELL JOINTS. 6 | 4

17-19 |12 [12 Ja5 [ 17 [12]9 [45 |9 [12]12]3-2 [4-2 [2-7 [ 3-5 | 4-3 [2-8 [1.280 |1.505 |1.291 |4.076 |521.7I 5r1 BARS REQUIRED=26, TOTAL WEIGHT=95 LBS. 1 5) —

6
6

NOTE:
ALL DIMENSIONS ARE OUT TO OUT.

- D = PIN DIAMETER.
VAR ol BARS = 3 L al BARS k4 BARS F 3
IVAR md OR KA BARS 257 ] |3 [ 2 BARS (STAGGERED) K5 BARS ' ssp
BACK OF PARAPET 2 > n m5 OR kS BARS et s 3 kI BARS K6 BARS S
OF phe FACE 2P, o, m6 OR K6 BARS VAR e |, k2 BARS K7 BARS Isp
SP_| ,_ m7ORKTBARS | ; SP r K9 BARS 3
‘ I = ey
E 7 SYMMETRICAL ABOUT §
F———f—————- -—% i Tyttt — =1 ﬂj L e HH k4 -, SPel5ce -0, K7 (SPACED BETWEEN
BACK OF PARAPET U 2 Kl kI it ks BARS 462 k6 BARS) te2
ahSis TOP OF k9 BOTTOM N SYMMETRICAL LL CONSTRULTIG Ko /e seme ol
SLAB |7 oF A8 e SYMMETRICAL e ko CONSTRUCTION JOINT 1 (AL TERNATED) 4e2 rkz SPACING 4 OR K
a2 BARS [STAGGERED) L3 nl | — = — I (ALTERNATE
- BOTTOM OF SLAB TOP OF SLAB D ks :ﬁF %} = -~ —3T . . I SPACING)
‘//kkk: ‘\\J - a L 7 ® -] Il KT N To Poroct ] og[/i* “’rﬁ'f' B
| lar— Kl —~—al | a1 Jit /- e I'-0 C.C. "0 H ] L
1l . O (N VA VAL S S S —— — A e — sy —————————fgy————— IR | ~ BARS 5el =N BEVELED i
R T — e Tt —ﬁfr P e —— - : — 2x4 BEVELED ! o | g | KEYWAY . S
p = ~ I KEYWAY a2 STAGGERED <51 & 5l
m? e a2 - ~HHm? aon e n &l e - 2|3
~— | —* ] | B C—bf - S HN N = S S c =
M6 > - ) ), E — ole
| —m2 L _m6 J BEVELED i) b =
o=t M | = o
o 22 TOP OF FLOOR BOTTOM OF FLOOR : KEYWAY F >
BOTTOM TOP OF i ST n9 J Il i b %
| OF FLOOR FLOOR L1"] nf 3 4 1'-0 SP @ I'-0 C.C. 1'-0 m2 [ALTERNATE G
~—nl—"] ml ﬁ?\ el s - T —afl o BARS 4T I ml \SPACING -1
: - ik Ig! ¢ | [ g |
— - — - ] 1 - 7 o
§ RS T s BV R N —~ = [[[[H[S=m <. [ — —/' == m_T%%N'R?E
L 1 = | o . e ey 2w k
m3 OR k9 BARS || 3 [45 X m3 BARS _SP || 5 = = i — = : SPACING)
m4 OR k4 BARS 3 ml OR kI BARS 3 3 ml BARS m4 BARS 'SPF L3 \L . (A‘S'ERNATED) 42
| m2 BARS mS BARS 2 m
2 5P ||, 5 ORKS BARS | |y s morkzors | [Ny - e <4l sPerscc m7 (SPACED BETWEEN m6 BARS)
VAR al BARS 2 SP 3 L sp 25P m6 _BARS | BARS 4f2
|
ATE m6 & K6 BA CUT & RELOCATE kI & k2 BARS ONLY. m7_BARS o 125P
ﬁ%é‘gﬁ%&f J.EC'RRD&CET BARS DISCARD CUT LENGTHS OF 2’ OR LESS. BARREL SECTION
LENGTHS OF 2/ OR LESS. EXTEND ml & m2 BARS INTO HEADWALL APRON STANDARD SECT I ON PLAN V I Ew
NOTE: TYPICAL FOR LENGTHS OF 38", .
END SECTION - PLAN VIEW xevwar not shown ) (KEYWAY 1S TO BE OMITTED WHEN w y STANDARD DESIGN
BELL JOINTS ARE USED )
NOTE: END SECTION DETAILS SHOWN ARE FOR A I5° SKEW BARREL. 3 I~ CULVERT BARREL DETAILS
USE FOR SKEWS OF 30° & 45° BY INCREASING > >
THE NUMBER OF TRANSVERSE REINFORCING BARS S 2 FOR
REQUIRED TO BE CUT & RELOCATED. (s |2 TWIN REINFORCED CONCRETE BOX CULVERTS
o e A o
o o~ E
NOTE : ALL LONGITUDINAL BARREL STEEL SHALL EXTEND AT LEAST 2 M
TO THE BACKFACE OF PARAPET. E [ IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t Q
-
JULY , 1987 TWRCB 12-12-87
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REVISED 03-06 - ADDED ‘K’ DIMENSION TO PLAN VIEW AND DIMENSION TABLE.

TWH 0-1-87

SXHix 2 Jixio [izxe  Jixe Jloxi2 fioxior Jio'x s [ixe [gxio [exe  [exe S
A 370 310 25'-0 19-0 37-0 31-0 25'-0 19'-0 31-0 25'-0 19'-0
R B 12'-4 10"-4 -4 6'-4 12-4 10'-4 8'-4 6-4 10-4 8'-4 6'-4
c 24'-8 20'-8 16'-8 12'-8 24'-8 20'-8 16'-8 12'-8 20'-8 16'-8 12'-8
B C D 9-3 7-9 6-3 4-9 9-3 7-9 6'-3 4-9 7'-9 6'-3 4-9
. E 436 404 374 34'-3 39-6 36'-4 334 30-3 324 29'-4 26'-3
F 9-7 8-l 6-1 5-| 9-1 8- 67 5] 8- 6'-1 5]
Gl 24-4 24'-2 24'-2 24| 204 202 202 20| 16'-2 16'-2 161
3 62 | 25-6 25-45 | 25'-4] 25-33 | 216 21-43 21-4 21-33 17-43 IT-4 17-33
63 | I5-1 13-13 10-7} 8-1} 15-7 13-13 10'-7 8-l 13-13 10'-7 8-1}
G4 | 165 13-7 11-14 8-43 16'-5 13-7 1-14 8'-43 13'-7 11-14 8'-43
65 | 3 75" H 9" 3" [ [ 9} [ I 93
K 25'-0 24"-10 24'-10 24"-9 21'-0 2010 20-10 | 209 16'-10 16'-10 16'-9
P | 3813 31-11} 25'-9} 19'-7 3813 31115 25'-9} 19'-7 31-11} 259} 19'-1
w o RI 401 33-1 211 20'-1 401 33-1 211 20'-1 33-1 27 201
R | 21-0; 226} 18'-0§ 13-73 | 21-0} 22'-6) | 180§ 13-73 22'-6} 18'-0] 13-73
T I'-2 1-2 I'-2 1'-2 1= I I I IE IE IE
U I-0 10" 10" EE I-0 10" 10" g 10" 10" g
N L v I'-0 10" 10" 9 1-0 10" 10" g 10" 10" g
f W 5-0 4-6 4-0 3-6 5'-0 4-6 4-0 3-6 4-6 4-0 3-6
T
I
I
I
I
I
I
I
| )
l
I
I
I
I
I
|
¢ CULVERT !
w I
s = : : — =8
[
I
I
I
I
I
I
I
I
I
| (%]
I
13
| CURTAIN WALL
l
|
|
| S —— |
L |
(¥
[=]
NOTES:
I. SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
AND DESIGN STRESSES.
2. SEE DRAWING TWH 0-2-87 & 0-3-87 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.
\ o 3. SEE DRAWING TWH 0-4-87 FOR HEADWALL NOTES.
PARAPET : STANDARD DESIGN
[—
3 3 - FLARED WING HEADWALLS
=z ~
PLAN VIEW ° o FOR
CAN M TWIN REINFORCED CONCRETE BOX CULVERTS
o 3
x 3 e
— b &
Q 4 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
- JULY , 1987 TWH O-1-87
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REVISION - 04-07 - ADDED PERMISSIBLE CONSTRUCTION JOINT IN CURTAIN WALL.

TWH 0-2-87

éml @ 9 CTS.

6f2 e I’-0

(&)
z
(&)
[a o <
K o
L
z
5]
o
a ?
(@) =
- o o1l TOP APRON
&
o il
w0
o
E
S / ________
§ CULVERT \LEEyggR WALL oARAPET
A el
FACES e
Adl BOTTOM APRON i
o 6pl a J
= ES
: = :
o o
o -
L
=z
w
o
=
(@)
'—
—
o
o
X - SEE NOTE 4
I’-10 em2 e |-0
END OF APRON ——==
END OF WING

PLAN VIEW - TOP & BOTTOM OF APRON REINFORCING BARS

| fla6p! v ¢ CULVERT
CULVERT B -
HElGHT | ANGLE 5 b =
O

H) & -

6 38° 45’ q=r Ol

¥ 38° 19’

o 38° 02 =t

7 37° 51

s [N PERMISSIBLE CONSTRUCTION JOINT

BEVELED 2 x 6 KEYWAY

4} CL.

~—&p

1’-3

SECTION

I} CL. \
£ 25 CL.

CURTAIN WALL DETAILS

NOTES :

1. 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.

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

4. THERE ARE NO 5cT BARS IN THE 6’ HEIGHT HEADWALL.
5. FOR DIMENSION TABLE SEE DRAWING TWH 0-1-87.

6. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS THIS DRAWING.

04-07

Homan 2. 2 QF

APPROVED BY :

LATEST REVISION DATE :

JuLy , 1987

STANDARD DESIGN

FLARED WING HEADWALLS

FOR

TWIN REINFORCED CONCRETE BOX CULVERTS

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

TWH 0-2-87

27-JUL-2010 11:10
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REVISED 1/98; CLEAR DISTANCE TO 4il BAR CHANGED.

TWH 0-3-87

Ho+ 4

4-0

2'-0

FLOW LINE

TYPICAL VIEW

P
sl A
5 )/ @
ﬁ &
5fa GALV. STEEL "
FENCE ANCHOR o 4c2 °
683 =
@
6s2 -0 o 2
c/ 5b3
- P '
- ?
A - SEE NOTE 2
6 J 4cl @ I'0
=1

- FRONT FACE REINFORCING

2'-0

6

H-1-0

<1\

FLOW LINE

5fa GALV. STEEL
FENCE ANCHOR

3-0

1'-0
b2 e
|

I'-0

6 5¢5 @ 10 [

5¢6 @ 1'-0

A A - SEE NOTE 3

14-0 X

1

X - SEE NOTE 4

5¢7 @ 1'-0 X

TYPICAL VIEW

- BACK FACE REINFORCING

c Lo—& CULVERT
@
] & ©
1 —
AR 2 /
’ 6s3 J4 6 ;
[ 5b 9"
- f FFH. 6s4 § ! ‘
°l3 4 ‘ = !
2/ BFH. (P 505 3 BEVELED
ol 5 FFA. S = CULV SPAN " | KEYWAY
© B.F.V. 4c4 = !
enl  STAGGERED e s | I
N R doh e Pn | A 6m2 - )| ] N
N = — Sl MY =~ > E———
| N F.F.OF B.F. OF -, e - - e R A i
: - e [-— ol e - 3 = - —
]| ONEACH FAce) PARAPET PARAPET 2 — J Ll o I\ a2
EHEE TRANSITION FOR CULVERT 1 SLoPE ofl mIe
FLOOR THICKNESS o y
) | INCHES TYPICAL SECTION - NEAR CENTER OF APRON
| 4c4 BARS @ 6 STAGGERED & 4
L 8’ 5||
10 5 NOTES
TYPICAL VIEW CENTER WALL B 5 I.BAR_SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
SIZES OF HEADWALLS IN THIS STANDARD.
-0 2.ONE 4c2 BAR, HEADWALL HEIGHTS OF H=6', H=8', H=10 AND
TWO 4c2 BARS, HEADWALL HEIGHT OF H:12.
3. ONE 58 BAR, HEADWALL HEIGHTS OF H=6", H=8', K10’ AND
TOP OF PARAPET TOP OF PARAPET THO 5¢8 BARS, HEADWALL HEIGHT OF H<l2".
/- f 4.NOT APPLICABLE TO HEADWALL HEIGHT OF H=6',
< Al ( 5.FOR DIMENSION TABLE SEE DRAWING TWH 0-1-87.
b3 P l_*:L_\ - ¢ S
el 7 LT, AW © ~ o STANDARD DESIGN
[ N I ——— e e ‘
TOP OF OPENING —/ % \ LY 7 Al | ° E‘_:‘ FLARED WING HEADWALLS
PORTRUCTION JOINT J } \TOP OF OPENING T P ELE % © 8 TWIN REINFORCED chrTCRETE BOX CULVERTS
; = N
‘LA CORIRETOC SECTION THRU PARAPET AN
CONSTRUCTION JOINT -] e
TOP OF WINGWALL DETAILS @ [ IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
j ~3 JuLy , 1987 TWH 0_3_87
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REVISED 02-10 - CHANGED THE 7jI| BAR LENGTH & WEIGHTS FOR THE 8x6 HEADWALL.

ENGL ISHSIGNEDTWINCULVERTS.DGN - TWH 0-4-87

BILL OF REINFORCING FOR ONE HEADWALL 0° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
LoorTion e | o 12X 12 2% 10/ 12X & X6 X 12 10X 10’ X8 X6 gX 10 §X 8 o .
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. W 5-0 9 4-8) LENGTH
FENCE ANCHOR (GALY. |—— |5fa| 2 | 3-1 |6 | 2 | 3-1 |6 ] 2 [ 31 |6 2] 31 |6 231 [6] 2 31 [6]2] 31 |6] 231 |6|c2]|31 |6|2] 31 [6]c2 6 | 5fa v . @1
WINGWALL, B.F A, —— [l | 2 | 40-1l |57 2 | 34-3 |46| 2 | 28-7 |38| 2 | 225 |30 | 2 | 40-1l |57 2 | 34-9 | 46| 2 | 28-1 |38| 2 | 22-5 |30 | 2 | 349 |46 | 2 | 281 |38 2 30 | %l }——-‘ EES)
20 | 2 EACH 6 | 2 EACH 12 | 2 EACH s | 2 EACH 20 | 2 EACH 6 | 2 EACH 2 | 2 EACH o | 2 EACH 6 | 2 EACH 12 | 2 EACH 6 —— L /
WINGWALL, B.F H, | 02 | i | 128 T0 302 iy | 16 TO| 240 i 1158 10 156 | (R | 118 T0] 67 | B |11 T0 342|118 0 | 240] g | 116 10|15 | i 1159 T0 7 | i | 1128 T0| 20| i | 15 10156 | 87 | 42 = < . 2=
WINGWALL, F.F.H. |53 | 2 | 4011 [0 2 | 34-9 |72| 2 | 28-7 |60| 2 | 22-5 | 47| 2 | 40-1 | 90| 2 | 34-9 | 72| 2 | 28-1 |60| 2 | 22-5 | 47| 2 | 34-9 | 72| 2 | 287 |60 | 2 47 | 53 © el B =y EIIS
2 | 2 EACH 15 | 2 EACH 14 | 2 EACH 0 | 2 EACH 22 | 2 EACH 5 | 2 EACH 14 | 2 EACH 10 | 2 EACH 1 | 2 EACH 14 | 2 EACH 0 5fa 6sl = 6s3
WINGWALL, F.F H. S04 | | BT IO [582 iy | BT 0393 iy | 8T T0 (261 | Gy | 5T T0 154 | Gy | 9110 552 i | 8710 1395 iy | 85T T0 261 | i | 8T 101154 | iy | BTTO 39| iy | 8T T 261 | g 154 | 5ba
CoNTER WALL, B0TH Fh | —— | b5 | 20 | 10 [t L | 100 laae | U3 | o lee| 2 o [as [ 2L |70 fam | UL |70 las| 3| “To lee] & | o fes [JR ] fTe laas| 3| “To || S %5 | 5b5
T VAR | 273 VAR | 233 VAR | 193 VAR | 153 VAR | 213 VAR | 23-3 VAR | 193 R | 153 VAR | 23-3 VAR | 193 VAR 2-8} | LENGTH 110} | LENGTH 2-10} LENGTH
76 | 2 EACH o1 | 2 EACH e, | 2 EACH 10 | 2 EACH 76 | 2 EACH 61 | 2 EACH 5 | 2 EACH 0 | 2 EACH 61 | 2 EACH 5 | 2 EACH 1 O R T R 30
WINGWALL, F.F.V. —— [ et | & | 2-10T0 [aag| B | 210 TO|337| P |2-10 T0 240 | (% | 210 Tojise | \JE | 2-9 10 |4a4| B | 29 70 |333| Z | 2-9 10 |237| O | 2-9 10 [is6 | B | 2770 | 326| O | 27 To |232] % 151 | 4cl
14-10 211 -0 9-0 14-9 12-10 10-11 8-l 12-8 10-9 _ c,,; /
WINGWALL, F.F.V. a2 | 4| 137 (3| 2 | 120 |6] 2 | 100 |13] 2 | 80 || 4| 137 [36] 2 | 120 | 6] 2 | 10-0 [13] 2| 80 |0 | 2] 12-0 |16] 2| 100 | 3] 2 | 4c2 il
CENTER WALL,BOTH F.V. |—— |4c3 | 2 | =9 | 2| 2 |18 | 2| 2 |1 |2] 2| 19 | 2| 2|18 |2] 2|18 | 2] 2|18 |2] 2|18 |2| 2|16 |2] 2] 1% |2]2 2 | 4c3
s | 20 2 | 20 34 | 1l % | 1A s | 1l PR 34| VA0 % | I-I0 2| 19 | 18 %
CENTER WALL, BOTH £V | —— | 4o | g | 10 a9 | i | 10 V181 | i | 1022 | | 1076 | g | TO e G | o178 |10 0 | T0 TS i | To Ty 016 | 72 | 4c4 -
2 | .2 EACH 12 | .2 EACH 12 |.2 EACH 2 | .2 EACH 12 | 2 EACH 12 | 2 EACH 2 | 2 EACH 12 | 2 EACH 2 | 2 EACH 2 | 2 EACH 12
WINGWALL, BF.V. 565 |y | 271010 |46 | iy | 210 To| 46 | i 120,10 46 | Gy 1210 T0| 46 | iy | 29 0 45 | i | 2910 |45 | iy | 259 T0 | 45 | i | 229 10 46 | i | 25710 43 |y | 210 43| i 43 | 5¢5
WINGHALL, B.F.V. —— | 5c6 | 4 | -1 To |923| 52 | 610 T0|698| 40, |o-to T0 |aa7| 2B | -0 To| 319 | E4 | 5.3 70 a1 | 52 | -5 70 60| 20 | 5-9'70 |asa| 28 | 570 316 | 52 | 6-7'T0 |6ss| 40 | 5770 |ag7| 2B 312| 5¢6
1BV, wag | 810 1 var (810 var 8710 1 uag | 8710 ] v | B30 uar | 83 0 e | 83 var | 3 T R | 817 e | 813 VAR
WINGWALL, BF.V. [ 5c7 | 50 | 106 |548| 38 | 106 |4i6| 26 | 106 |285] - | - | -| 50 | 10-6 |548] 38 | 106 |4i16] 26 | 10-6 |285] - | - | -| 38| 106 |416] 26 | 106 |285| - “ |5t
WINGWALL, BF.V. |58 | 4 | 177 |13 2 | 6=l |35] 2 | 15-0 |31 | 2 | 130 |21 | 4 | 176 |13 2 | 16710 | 35| 2 | 14~ 30| 2 | -0 |21 | 2 | 168 35| 2 | 14-9 |31 2 27 | 5c8
APRON, LONGIT.BOTT. T {adl | 17| 26 P2 17 | 23-6 |267] 17 | 19-6 |221| 17 | 156 |56 | 15 | 276 |216]| 15 | 25-6 |235] 15 | 19-6 |135] 15 | I5-6 |I55| 1l | 25-6 |173| 11 | 196 | 143] i 14 | 4di -
APRON, LONGIT. BOTT. —[4d2 | 6 | 358 |143] 6 | 296 18] 6 | 235 |94 6 | 74 |63 | 6 | 358 |143] 6 | 29-6 | 18] 6 | 235 | 94| 6 | 174 |69 | 6 | 296 18] 6 | 235 |94 6 69 | 4d2 =
APRON, LONGIT.,TOP 6fl | 24 | 216 |991| 24 | 23-6 |841] 24 | 196 |703| 24 | 15-6 |559| 20 | 27-6 |826] 20 | 23-6 |106] 20 | 196 |586] 20 | I5-6 |466| 16 | 23-6 |565| 16 | 19-6 |469] I6 32| 6fl
APRON, LONGIT.,TOP etz | J& | 5o To (6| J4 | -6 70 |266] [ |o-10 70 170| B, | 46 10| 10a] 6. |50 To 368 4 | 4670 |266| JO |5-to To| 70| B | 46 70 104 | J& | -6 70 |266| JO. | 5-1o To| 170 B 104| 62
' ’ VAR | o410 VAR | %010 VAR 171610 VAR | oo VAR | Tog10 VAR | 010 VAR | %1610 VAR | a0 VAR | 010 VAR | %1610 VAR
APRON, LONGT.,TOP ——[6f3 | 2 | 40-1l [129| 2 | 34-9 |104] 2 | 28-7 |86 | 2 | 22-5 |67 | 2 | 40-1 |[129| 2 | 34-9 |i0o4| 2 | 28-7 |86| 2 | 22-5 |1 | 2 | 34-9 |104| 2 | 287 |86 | 2 67| 673 4l 56748 61
PARAPET, VERTICAL — a4l | 51| &-1 [207] 49 | 6-1 |199] 49 | -1 |199] 43 | &-1 |193| 43 | &-1 |75 41 | &-1 |i67] 41 | 6-1 |i67] 41 | &-1 |167| 33 | 6-1 |134] 33| &-1 |134| 33 13 | 4l 1l
PARAPET, HORIZONTAL | ——— | 7j1 | 4 | 26-8 |218] 4 | 26-2 |214| 4 | 26-2 |214] 4 | 25-1 |212| 4 | 22-8 |186] 4 | 222 |18 | 4 | 22-2 |181| 4 | 21~ |79 4 | 1g-2 |143| 4 | (7-1I |146| 4 146 | 11 o
26210 264 264 21 2210 204 204 2-1 18-4 18-4 :
APRON, TRANS., TOP — [l | S I 2 ORIEL = o[l o S |1 A S8 |13 = 0, o 2 o | " % |3 2 0, [0 = RENUE " 576 6ml ALL DINENSIONS ARE OUT O OUT.
p | 2079 w0 | 20T o | 2071 1 | 206 2 | 1679 w0 | 67 6 | 187 1 | 1676 0 | 127 6 | 12T 12 .
APRON, TRANS.,B0TT. e I ] I I R I R I e R I I O e 7 I R R R R R R 215| 6m2 NOTE: INCLUDES TOP OF WINGWALL QUANTITIES.
CURTAIN, HORIZONTALL —— |epl | 4 | 25-6 |i54] 4 | 25-4 |152| 4 | 25-4 [152| 4 | 25-3 [152| 4 | 2r-6 |129| 4 | 2I-4 |128] 4 | 21-4 |128] 4 | 213 |i28| 4 | 17-4 [104| 4 | 174 |104] 4 104] 6pl Kﬁliﬂo%in%xsmwoggﬁo4r0<;§0LngG INCLUDE
CURTAIN, HORIZONTAL —|ep2 | 8 | 187 |223] 8 | 16-1 |193] 8 | 137 |163] 8 | (-0 [142| 8 | 187 |223] & | 16-1 |193] 8 | 137 |163] 8 | (-0 42| 8 | 161 |1s3| 8 | 137 |1e3] 8 142 | 6p2 :
WING SLOPE, BOTH F. —|6sl | 4| 7-8 |46| 4 | 78 |46] 4 | 78 |46 4 | 78 |46 | 4 | 78 4| 4 | 78 |46] 4 | 78 |46| 4 | 78 |6 | 4 | 78 |46| 4| 78 |46] 4 46 | 6sl
WING SLOPE, BOTH F. —|es2 | 4| 376 |225] 4 | 310 |186] 4 | 246 |i47| 4 | 18-0 |08 | 4 | 376 |225| 4 | 310 |186| 4 | 246 |147]| 4 | 180 |108| 4 | 310 |186| 4 | 24-6 |147| 4 108 | 652
WING SLOPE, F.F — 63| 2 | 42-9 |134] 2 | 363 |109] 2 | 29-9 |83 | 2 | 23-3 |70 | 2 | 42-9 [134] 2 | 36-3 [103] 2 | 29-9 | 89| 2 | 233 |10 | 2 | 36-3 [103] 2 | 299 |83| 2 10]6s3| NOTES:
CENTER WALL, BOTH F. 654 | 2 | 29-10 [90] 2 | 254 [16| 2 | 20-10 63| 2 | 165 [49 | 2 | 29-10 [90 | 2 | 25-4 |76 | 2 | 2010 | 63| 2 | 165 [49 | 2 | 254 |716| 2 | 20-10 | 63| 2 49 6s4 I-SEAE DRAWING TWRCB-GI-8T FOR GENERAL INFORMATION, SPECIFICATIONS,
CURTAIN, VERT. —a |5t | 41 | 8-0 [342] 31 | 16 [289] 33 | 1-0 |o41| 29 | 6-6 |97 | 39 | 8-0 |sz5| 35 | 7-6 |er4| 31 | T-0 |226| 21 | -6 183 | 3| | 16 |242| 21 | 7-0 |i97] 23 156 | 51 ND DESIGN STRESSES.
REINF. STEEL 9947 Ibs. 7940 Ibs. 6146 Ibs. 4419 Ibs. 9219 Ibs. 7357 Ibs. 5656 [bs. 4004 Ibs. 6717 Ibs. 5114 Ibs.
SnnTED PARAPET 8| 2.7 ol 126 g |26 w0 1251 3 (241 g 1231 e 123 ps 122 ] 300 |20 503 |20 L HEADWALL NOTES:
ONE HEADWALL |CONCRETE | WINGWALLS | 28.1 cu.yd. |16.9 cu.yd. |4 cu.yd. |62 cuyd |28l cuyd. |69 cuyd. |14 cu. yd. 6.2 cuyd |16 cuyd. |14 cuyd |62 cu. yd. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
FOOTINGS _ |57.3 45.2 35.0 254 49.6 38.9 29.9 216 314 24.0 7.1 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3*
DRESSED AND BEVELED STRIP.
ALL REINFORCING 1S TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-0 IN EITHER DIRECTION
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'-0 BEYOND
BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "d’
"6|" AND *6£3" ESTIMATED TO PROJECT INTO END SECTION
OF BARREL A MINIMUM OF 2'-0 BEYOND BACK OF PARAPET.
THE “LENGTH® COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
TO MEET THESE REQUIREMENTS.
N STANDARD DESIGN
g
g 3; FLARED WING HEADWALLS
8 @ FOR
22 N g TWIN REINFORCED CONCRETE BOX CULVERTS
wo |2
-] IE
i 4 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
- JULY , 1987 TWH 0-4-87
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: 12/96 ; NOTE CORRECTED.

REVISED
TWH [5-1-87

DIMENSION TABLE

— § CULVERT

PLAN VIEW

SXHix 2 Jixio [izxe  Jixe  Jloxi2 fiorxior Jioxs [10xe  [8XI100 [8X8 X6 |SXH
A 31'-0 31-0 25'-0 19'-0 37-0 31-0 25'-0 19"-0 31-0 25'-0 19'-0 A
B 12'-4 10"-4 8-4 6'-4 12-4 10"-4 8'-4 6-4 10"-4 8'-4 6'-4 B
c 24'-8 20'-8 16'-8 12'-8 24'-8 20'-8 16'-8 12-8 20'-8 16'-8 12'-8 c
Cl | 256} 21-43 17-3 13-13 25'-65 21'-43 17-3 13-13 21'-43 17-3 13-13 cl
2 | 25-34 21'-24 17-03 1211 25'-3} 2124 17-03 1211 21-24 17-03 1211 2
3 13 13 13 e 13 13 13 1y 13 13 13 3
D | 103 87} 6-11} 5'-34 10'-3 8'-1} 611} 5-3 8'-7 6-11} 5-3 DL
Ds | 8-l 7-64 6'-03 414 8-l T-64 6'-03 4-1 -6 6'-03 4-1 Ds
Dl | 20-6 17-23 13'-10} 10-63 20-6 17-25 | 13-10} 10'-6 172} 13-103 | 1065 Dl
02 75 64" 5" 38 75 64" 5" 35 64" 5" 3 D2
E 44'-2 4013 [ 3110 341} 4028 | 36-113 | 33-10 30-75 | 32113 2910 | 267 E
El 45'-9 42'-4 39-2 3510, 41-1% 38'-3 35-03 31'-8) 34-13 30-103 | 216 El
Fu 10'-74 81l -3} 5-7) 10'-74 8-l 7-34 574 8114 1-3) 5-1 Fu
Fs 9-33 7-10 6'-4 411} 9-33 7-10 6'-4 4-11} 7-104 6-4 4-11} Fs
FI | 14-33 12'-0 9-9 7-6 14'-33 12'-04 9-9 -6 12-05 | 9-9 1-6 FI
F2 6'-4 5-43 4-43 3-5 6'-4 5'-43 4-43 3-5 5'-43 4-4 3-5 F2
6 24'-4 24-2 24'-2 241 20-4 202 20-2 20"-1 16'-2 16'-2 16| 6
Gl 2524 25'-0 25'-0 24'-11} 21-0 20'-10, | 20-10} 209} 16'-8] 16'-8 16'-13 Gl
62 26'-5 26'-2 26'-2 2613 22-3 22-1} 22-14 2-0 [ 1711} 1711 1710} 62
63 | 18-10 15'-10} 12'-10 9-93 18'-103 | 1510} 12'-10 9-93 | 1510} 12-10 9-9 63
64 |19-6 16'-0 3 13"-0} 9-9 19'-63 16'-0 13'-0} 9-93 16'-0 13'-04 9-9 64
65 | 13-10 11-73 9-5 -2 13'-103 11-1 95 T-23 11-7 9-5 1-23 65
66 | 14-11 12'-43 10'-13 7-94 1411} 12'-43 10'-13 7-93 12'-4 10-13 7-94 06
67 28" 8" 84" 103" 28 8" 8" 103" 84" 8" 105" 67
68 33 I 75 9 33 i3 i3 9) I 2K 9y 68
K 25'-0 24'-10 24"-10 24'-9 21-0 20-10 20'-10 20-9 16'-10 16'-10 16"-9 K
KI [ 25-10§ | 25-8 25'-8} 2513 | 218} 216 216 2153 17"-54 IT-5 17-44 KI
P. | 42-3) 35'-5 287} 21'-83 42'-3 35'-5 28'-7 21'-83 35'-5) 281 21'-83 PL
Ps | 37-0} 31-0 25'-0 19"-0 37'-0 31-0 25"-0 19"-0 31-0 25'-0 19'-0 Ps
Ru 44"-| 361 | 29-9 22'-13 44'-| 3613 | 299 2013 36-115 | 299 22-13 Ru
Rs | 39'-0 32'-8} 26'-4 20-03 | 39-0 32'-8} 26'-4 20-03 32'-8} 26'-4 20'-03 Rs
RI | 276 23'-04 18'-5 13"-10 2763 2304 18'-5 13-10 23-04 18-5 13"-104 RI
Sl | 125 12'-54 12'-54 12'-5 10-4 104} 10'-4} 10"-4 8'-33 8'-33 8-33 S|
T I'-2 I'-2 I'-2 I'-2 I”- I I I 1" " " T
U I'-0 10" 10" 9" I-0 10" 10" g’ 10" 10" 9 u
v I'-0 10" 10" 9’ I-0 10" 10" g 10" 10" 9 v
VI I-03 103" 103" 93 I-03 103" 103" 93 103" 103" 93 vl
W 5'-0 46 4-0 3-6 5-0 4-6 4-0 36 4-6 4-0 3-6 W

NOTES:

|. SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
AND DESIGN STRESSES.

2. SEE DRAWING TWH 15-2-87 THRU 15-4-87 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.

3. SEE DRAWING TWH 15-5-87 FOR HEADWALL NOTES.

o STANDARD DESIGN
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TWH 15-2-87

END OF WING

6m3 e 9 CTS.
-0 f 9 6m2 @ 9 CTS. 9

I
(TYp.)

64 oml @ 9 4
] N
T—h-——- —t \
- WAL e )i .
z \ ARy
s \ Sei2 —— ©
= \ 6pl 2
& [~ & oLveRt Vv = \ )
— S = L : \\ R
X “{t \ | W, l\\\\ \\ \\ fL l\\_\ ________
_ | Fg aE
i. 71— 5cl12 E’
: e \ - ;

e

\
I

0

\ _\

|

6f3 e I'-0

6f5

PLAN VIEW - TOP OF APRON REINFORCING BARS

X - SEE NOTE 4
END OF WING END OF APRON

PLAN VIEW - BOTTOM OF APRON REINFORCING BARS

NOTES :
1. 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.

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

4. THERE ARE NO 5cll BARS IN THE 6’ HEIGHT HEADWALL.
5.FOR DIMENSION TABLE SEE DRAWING TWH 15-1-87.
6.FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON DRAWING TWH 15-3-87.

STANDARD DESIGN

FLARED WING HEADWALLS

FOR
TWIN REINFORCED CONCRETE BOX CULVERTS

A udgeit

APPROVED BY %

Mo
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REVISION - 04-07 - ADDED PERMISSIBLE CONSTRUCTION JOINT IN CURTAIN WALL.

TWH 15-3-87

3
CL.

T * _
|
v | N\ PERMISSIBLE CONSTRUCTION JOINT CULVERT ANGLE
= - BEVELED 2 x 6 KEYWAY HEIGHT
. (H) fary Os
' ) P ' 34° 43 | 43° 22
= 3 349 30 | 42° 47
. 340 18 | 42° 2%
3| 34011 | 420 |1
25 CL.
SECTION THRU CURTAIN WALL
-0
TOP OF PARAPET TOP OF PARAPET
/ ( ¢ CULVERT
- 4 A R
,:‘,f el |
< ¢ - 0 N o ®
7 N > A R Qs S5 O [ .
— <] e AN S s 7
TOP OF OPENING % \ , 74
PERMISSIBLE J - \ ALTERNATE PERMISSIBLE
CONSTRUCTION JOINT s TOP OF OPENING CONSTRUCTION JOINT
V= CONSTAUCTION JoINT
SECTION THRU PARAPET
TOP OF WINGWALL DETAILS
L —§ CULVERT
o
& ©
[ 1 [ |
6s3 1 654
ef 6 Y=
6s5 L. 5b h 656
B FEH | CURTAIN WALL DETAIL
5 65T —| = Xﬁ“
L/ FFA & N 4b
_ g : BFH
o o S = CULV SPAN > e | NOTES
\ LIk 509 3 FV. \ .
8| STAGGERED = 65 ) 5¢ I. SEE DRAWING THRCB-G1-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
P 1. AND DESIGN STRESSES.
5¢ LI 4c5 63 ! 2.FOR DIMENSION TABLE SEE DRAWING TWH 15-1-87.
BEV. g ot oo stacered. —Al o g 3 4 KETHAT
> (bl - | ls— o
i AN 6t /oM I <] (1YP.) N - STANDARD DESIGN
i IARPYZ AN ™ — A =
T i HINE FLARED WING HEADWALLS
\L 4dl f— - PTIR  't 3 B FoR
2 53 6fl L a TWIN REINFORCED CONCRETE BOX CULVERTS
IRE
~ .
TYPICAL SECTION - NEAR CENTER OF APRON -l N E
a i IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
3 JULY , 1987 TWH 15-3-87
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TWH 15-4-87

6sl
12 652)///?: ® 9 o i l_ﬂ
I — o~ o - T
= Sfa GALV. STEEL
hd PENCE. ANCHOR L 43 ° ° fe3 g — PERCE ANGHOR
e A o . | bs> 6s3
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TYPICAL VIEW - FRONT FACE REINFORCING SHORT WINGWALL TYPICAL VIEW - FRONT FACE REINFORCING LONG WINGWALL
Ps | P
@ o
- Z
o @5
el 3 g e
Y '
[ o o [ I B
: } ] :
| X - SEE NOTE 2 |
' X - SEE NOTE 2 .
6 5¢8 @ I'-0 5¢7 @ 10 5
66 5c10 @ 10 5¢9 @ 1'-0 9-6
19-0 X | sclie 1-0 X Scll @ 10 X | 19-0 X
e T
TYPICAL VIEW - BACK FACE REINFORCING SHORT WINGWALL TYPICAL VIEW - BACK FACE REINFORCING LONG WINGWALL
¢l
c3 c | o3
2%
(=) ; AN
- > X
NOTES :
I.BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
° a6 | @ SIZES OF HEADWALLS IN THIS STANDARD.
_' Lot o2 s
= T °g 2.NOT APPLICABLE TO HEADWALL HEIGHT OF  H:6'.
i £ 3.FOR DIMENSION TABLE SEE DRAWING THH I5-I-87.
P&
- [ -
Y CULVERT | SLOPE
z ———— — HEIGHT y - STANDARD DESIGN
i R 4c5 (R (H) INCHES “.:(J /
N RSP ¥ 1 3 ~ FLARED WING HEADWALLS
F o N—2- F.F. OF 8 4 z
e PARAPET BF.OF 0 5 2 o FOR
2z 0 : 2 K| TWIN REINFORCED CONCRETE BOX CULVERTS
< 6 TRANSITION FOR & 2
FLOOR THICKNESS _ g
-0 L 4¢5 BARS @ 6 STAGGERED 4c6 BARS @ A é = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
FLOW LINE 6" STAGGERED = lQ
- - -
TYPICAL VIEW - CENTER WALL TWH 15-4-87
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(o)
BILL OF REINFORCING FOR ONE HEADWALL [5° SKEW CULVERT SPAN X CULVERT HEIGHT BENT BAR DETAILS
27X 12 27X 10 X8 X6 X 12 X 10 X8 00X 6 B X (0 X B FX 6
19 3
LOCATION SHAPE | BAR "o, [ LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT. | NO. [ LENGTH [WT. | NO. [ LENGTH [WT. | NO. [ LENGTH [WT.| NO. | LENGTH [WT. | NO. | LENGTH | WI. | NO. | LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT. | % 10i 3
FENCE ANCHOR GALV) | ——— |5fa| 2 | 3-1 |6 | 2 | 3-1 |6 | 2 | 31 |6] 2| 31 |6 2| 31 |6| 2| 31 6] 2] 31 [6] 2] 31 |6 | 2] 31 |6 2] 31 [6] 2] 3 |65t 4
WINGWALL,BFH.  t | —— |4bl | | | 45-1 |31 | | | 38-3 | 26| 1| | 35 |21 | | | 24 | 16| | | 45-1 |31 | | | 38-3 |26] | | 35 |21 | | | 246 | 16 | 1 | 38-3 |26| | | 35 |21 | | | 246 | 16| 4bl %—ﬂ g
WINGWALL,BFH. s | —— | 4b2 | | | 39-10 | 27| | | 33-10 | 23| | | 2710 | 19| 1 | 2r=10 | 15| 1 | 3910 |27 | | | 33-10 | 23| 1 | 2110 | 19] | | 2/<10 | 15 | 1 | 33-10 | 23| 1 | 2710 | 19| | | 210 | I5 | 4b2 R «
WINGHALL, BF H. w3 |00 [ 5 Lol 8| 50t sl & | 70t Les | | Tt Las | e | Tt Liar| B | Tt sl B | Tot Les| 4| Tt L |8 | o || 8| o |es | 4| oo |4 |4 7 X 44 7
FH L | — 8 8 8 8 8 4 L
) R | 10 R | 410 VR | 0t R | 100 VR |12 R | 10 VR | 020 R | 120 R | 410 VAR | 020 R | 100 w ote Ly N e
S P O e e I T e Y e P R e N P I T S Y e P I S I S I v S B B S Y TR S Y
WINGHALL, B.FH. s
) R | 500 R | 510 R | a0 WR | 0% R | 500 WR | 520 WR | a0 VR | 500 R | 520 IR | 500 VR | 00 v-83 LENGTH
WINGWALL, FFf. U | —— [ 55| 1 | 45-1 | 43| 1 | 38-3 |40 | | 35 33| | | 246 26| 1 | 45-1 [ 43| 1 | 383 [40] 1 | 35 | 33| 1 | 24 |26 | | | 38-3 [40] | | 35 33| 1 | 246 | 2% | 55 EVET)
WINGWALL, FFH. 5 | —— | 5b6 | | | 39-10 |42 1 | 33-10 |35 | | 2710 | 29| 1 | 2r-10 [ 23| 1 | 39-10 | 42| 1 | 33-10 | 35| 1| | 21-10 | 28] | | 2i-10 | 23 | | | 33-10 | 35| | | 2v-10 | 29| | | 2110 | 23 | 5b6
WINGHALL, F.F.H I I P T O O P I P I e T v O ) I PR T Y < 00 - [ VR P o /
FHooU | —~
’ VAR | 31 VAR | 368 VAR | 29-10 VAR | 230 VAR | 431 VAR | 368 VAR | ag-10 | | VAR o230 VAR | 3678 VAR | 2910 | | VAR | 230 ] 655
WINGHALL, F.F.H, S P T I P O Y e T v PN Y I O O I B P I B 1P S B P I )
FH s i
) R | 530 R | 52% VR | 50 VR | 500 R | 530 R | 520 VR | a0 VIR | 500 R | 2% VIR | a0 R | 500
CENTER WALL, BOTH F.H so | 2| 1o Jso| M| o (zse| 2| o ies| 3| 0 (o] 2| 0 lwo| LI T || 3| o o T e | 0 el 210 es| (Ll To 5b9
Ho|— 168 9 a7
) VR | 57, VR | p3d0 VIR | 192 VIR| a2 WR| 70, WR| 530 WR| (3% wiR| 2% WR| 3% WR| 3% | 3% 2-10 LENGTH 23, v
— e | 2] 5 e B G0 || 2] o || 2 e s |2 o |as| B T o] 2| T || 2| Fo 51050 (el 2| T || 2] T |a |4 o (3-0)
WINGHALL, F.FY. o c 8 8 8 8 83 8l | 4c {3~
) e |0 R |10 R |00 R | g% UGRIEN R |10 R |0 R | g% AR |10 vaR |00 iR | % °’L /
D B T O e T P S PP T B s Y S P T B N - S T B R P
WINGHALL, FEN. s | —— | 4c c
) R |40 R |0, iR |88, VR | g9, R | 4% R | 2% iR | 0% R | g0 R | 2% R | 0% VR | g% s
WINGHALL, F.FV. | —— [4c3| [ | 39 | 9| 1 | =9 |8 | 1 | 99 | 7] 1 | 79 | 5| 1 | 38 |9| 1 | 18 8] 1 | 98 | 6] 1 | 78 | 5 | 1 | 16 | 8] 1 | 96 | 6] | | 76 |5 |4c3 :
WINGWALL, FFN. s | —— |4c3 | | | 139 | 9| | -9 |8 | 1 | 99 | 7] 1 | 79 | 5| ( | 38 | 9| 1 | 18 |8 | 1 | 98 | 6| 1 | 78 | 5 | 1 | 16 | 8] 1 | 96 |6 | | 76 |5 |4c3 6p2
CENTER WALL,BOTH FV. | —— |44 | 2 | 1-9 | 2| 2 | 19 |2 2 | 1= |2 2] 9 |2 2| 18 |2 2| 18 |22 | 8 |2 2] 8 |2 |2 | 6 |22 16 |2] 2 | s |2 44| 4bI,2,3,4,85b5%6,7,8,464,5
. | 20 MK 55 | 29 R | | 5 | 2 | 1 a | 5| e u | 1
CENTER WALL, BOTH FV. | —— | 4c5 | i | 10 |26 | i | 10 Jim| & | 10 s B | 10 en | i | 10 Jaas |l | T0. ies | % |10 e B 10 e |y | To e | |0 o | T0 63 | 4es
CENTER WALL,BOTH F.V. | —— |4c6 | 2 | 12=7 |17 | 2 | 101 |14| 2 | 87 |2 2 | 6-1 |9 |2 | 126 |17| 2 | 106 [14] 2 | 86 |1 |2 | 66 |9 |2 | 04 142 | 84 |1 |2 | 64 |8 |46
g | 2710 g | 2710 g | 2710 g | 2710 g | 29 g | 29 g | 29 g | 29 g | 27 g | 27 g | 27 Zls
WNGWALLBEY. L | —— [T [\ | 10|38 |ydg | TO 38| yde | To 0 138l | 0|8 |y |10 3T yde | Te T e |0 3T i | 10| 3T i | J0 35 e Jo (35 i | 0|3 | 5T 2<
6 | 2e 6 | 2e o |z o | 2 6 | 2710 6 | 2710 6 | 270 6 | 210 . | 2z . | 2z . | z8
WINGHALL,BFV. s B A e I e I I R I e I O e R B e L I S e R N A LA e R N A R A R
9-5 9.5 9.5 95 9-4 9-4 94 94 9-2 9-2 9-2
33 2% 20 13 33 2 20 13 2% 20 13 I
WINGWALL, BFYV. L 509 0 |486 T0 355 T0 |25 0| 150 T0  |483 T0 353 T0 | 250 T0 | 149 T0 |38 T0 |47 T0 | 146 | 5c9 4il
) — R | a0 R |10 R |0 R | 0% R | a0 ZGEEN R |40 iR |10, AR | 10 vaR | 10 VAR | IO 310,112
WINGWALL, B.F.V —— |sci0 | o' [0l 2| %ol [m| | Yol [ze] 5| Yol el 3| Yol |ar| ] Y0 ms| 2| Y” |zl B %S | |3 Te (sl 2 | To la| 3| To |ies|sei0 AL DINENSIONS ARE 0UT To 0UT
oFoVe S C C| .
! VAR 1811 VAR 1611 VAR 1= VAR 1211 VAR 18-10 VAR 1610 VAR 14210 VAR 12210 VAR 16'-8 VAR \4-8 VAR 12-8 D = PIN DIAMETER.
WINGWALL,BFV. | — 1 |5cll | 25 | 106 |274| 18 | 106 |197| 1 | 106 |120] - | - | -| 25 | 106 |274] 18 | 106 |197| 1 | 106 |120] - | - | - | 18 | 1o |197| 1 | 106 |120] - - =[Sl a
H A Al .
WINGWALL,BF.V. s | — 1 |5cll | 20 | 106 |213] 14 | 10-6 |I53| 8 | 106 |88| - | - | -| 20| 106 |213] 14 | 106 |I53] 8 | 106 |88| - | - | - | 14| 10-6 |I53] 8 | 106 |88 - BEERE ;lwngchrlNgtUgirsstgs/EgF4g'l-NngoLNLsQlunc'tL:JTEIES
WINGWALL,BF.V. | 1 |6cle| | | 178 | 18] 1 | 158 |i6| | | 158 | 14] 1 | '8 [12| 1 | 171 | 18] 1 | 57 |i6| 1 | 137 [ 14| 1 | 1=t |2 | 1 | 155 [16] I | 155 |14] 1 | 15 | iz |5ci2 A0 ALLOWANCE OF 20 FOR LAR,
WINGWALL, BFN. s | —1|5ci2| | | (7-8 | 18] 1 | 15-8 | 16| 1 | 138 |14] 1 | 18 | 12| 1 | 7= | 18] 1 | 15-7 | 16] 1 | 131 | @] 1 | W=t |12 | 1 | 155 [16] | | 135 || 1 | 15 | 12|5cl2
APRON, LONGIT.,B0TT. —— |4dl | 7 | -4 [322] 17| 24-2 [214] a7 | 20-0 [221] 17 | 5-0 || 15 | 284 [284] 13 | 24-2 |210] 13 | 200 [i74| 13 | 150 [ 138 | 0 | 242 [18] 1 | 200 47| 0 | 5-10 |07 4di gﬂgggs:;} gggng% %ﬂggrwmﬁc
APRON, LONGIT.,B0TT. | —— [4d2 | 3 | 394 | 19| 3 | 328 | 65| 3 | 25-1 |52] 3 | 19-1 |38 3 | 394 | 19| 3 | 328 |e5| 3 | 25-1 | 52| 3 | 19-1 | 3 | 3 | 32-8 | 65| 3 | 25-1 |52] 3 | 19-1 |38 4de -
APRON, LONGIT,BOTT. | —— | 4d3 | 3 | 34-Il | 10| 3 | 29-0 | 58| 3 | 23-1 |46] 3 | 172 |34 3 | 34-1l | 10| 3 | 290 |58 | 3 | 25-1 |46] 3 | 172 | 34 | 3 | 29-0 | 58| 3 | 23-1 |46| 3 | (T2 |34 4d3 NOTES:
APRON, LONGIT.,TOP —— [ '6f1 | 24 | o84 J0o2i| 24 | 242 |871| 24 | 2070 |12 | 24 | 15-1 |514| 20 | 284 |851| 20 | 24-2 |126| 20 | 200 |601| 20 | 15-Il | 478 | 16 | 242 |581] 16 | 200 |48l| 16 | I15-1 |383] 6Fl 1. SEE DRANING TNRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
g | 55 1| 63 5 | T2 4| 56 g | 55 7| 63 5 | T2 4| 56 7 | 63 5 | 12 4 | 576 AND DESIGN STRESSES.
HPRON, LONGIT,TOP & | —— |62 | \jo | T0|210| g | IO | 145 g | 10192 |yl | T0 16| yig | TO|20] yig | 1O |46\ yig | IO |9 | yle| T |56 |yig| O ||\l | 0| %|ylg| TO |67
55 7-0 5-9 45 55 7-0 5-9 45 -0 5-9 45 .
APRON, LONGIT, TP s | —— | 673 | B | To ier| (S| o fiea| (S| To et | | To |3 Bl o | \Sol o fies| S| To |er| | T |83 | \Se| To || \ag | TO | 87| k| TO | 53|63 HEADWALL NOTES:
25-8 211 175 13-3 25'-8 201 175 13-3 201 175 13-3 THIS HEADWALL IS BASED ON A 3:1 SLOPE NORMAL TO CENTERLINE OF ROADWAY.
APRON, LONGIT,TOP  + | —~ | 6f4 | | 51 [T | 38-3 |57 | 3I'-5 141 | 24-6 | 31| | -1 [T | 38-3 |57 | 315 41| | 246 | 31 | 38-3 |57 | 315 |41 | 24-6 | 37 | 674 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
APRON, LONGIT.,TOP S | —— | 65 | 39-10 |60 | | 33'-10 | 51 | 27-10 | 42| | 21'-10 | 33 | 39-10 |60 | | 33'-10 | 5l | 21-10 | 42 | 21-10 | 33 | 33-10 | 51 | 2710 | 42 | 21-10 | 33 | 6f5 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A in
PARAPET, VERTICAL 04 |51 | 6-2 |20] 49 | 62 |202] 49 | &-2 |202] 49 | 62 [202] 43 | &-2 |118] 41 | 62 |163] 41 | 6-2 |163] 41 | 6-2 |169 | 33| &2 |136] 33 | 62 |i36| 33| 6-2 |36 4l DRESSED AND BEVELED STRIP.
PARAPET, HORIZONTAL | —— | 7J1 | 4 | 262 |214] 4 | 26-0 |213] 4 | 26-0 |23 4 | 25-1 [212| 4 | 22-0 180 4 | 21~10 |j79] 4 | 2110 [179] 4 | 23 | 118 | 4 | 17-9 [145] 4 | 17-9 |145] 4 | 17-8 |144] )i ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
6 | 280 6 |26 6 | 216 6 | 2173 5 | 23-10 s | 234 5 | 24 s | 32 . |92 . |92 PRREAL IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
APRON,TRANS., TOP —— oml [y | 70 Jos| B |0 (2s2| B | o (2s2| (S |10 |2s0f \Bo | o (12| x| To [wme| 2o | 1o | wms|\ae | T0 || \Ae | o furf e | o fur| e | 0| e eni BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-O IN EITHER DIRECTION
290 28-6 2%'-6 283 24-8 -2 242 23-11 19-10 19-10 19-7 AS OUTLINED IN THE STANDARD SPECIFICATIONS.
APRON, TRANS., TOP o2 | 5| 50 loss| 2 | B0 laes| 0 | B0 less| 2 | B0 laoe| 2| 0 Daos| 20 | B0 lass| S8 | Co lesi| 0| 50 | | B B0 e | 8| T0” lseal 2 | 6 st | eme CNLESS. OTHERNISE NOTED O ‘SHOWN. CLEARKNCE T0'THE BOTTOW ENDS OF -
. e m. m. o M
Y VAR | 38l VAR | 358 AR | 535 VAR | 314 VAR | 346 VAR | 3-8 VAR | 29-i0 VAR | 214 VAR | 2g-1 VAR | 262 VAR | 23-8 VERTICAL BARS SHALL BE 3 INCHES.
18-9 17-9 16-0 15-7 16-7 166 14-2 14-3 140 12-3 12-4 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
5 4 5 4 4 4 4 4 3 3 3
APRON,TRANS.,TOP O3 VAR | ey |80 vaR | Lo % |2 R | 00 [0 e | 00 vk | L0 Bk | L0 1B v | 0% |10 vk | 0| 1O var | (G0 | T8 e | TS| 8T ek | TG BT | 6m3 HORIZONTAL TAILS OF BARS " & s ESTIVATED 10 EXTEND 2-0 BEYOND
APRON, TRANS,,TOP —— o4 | 3 | 182 [82] 3 | 172 |77| 3 | 160 |72 3 | 4~ |61| 2 | 16-4 [49] 2 | 15-3 46| 2 | 14-1 |42| 2 | 13- | 39 | 2 | 133 | 40| 2 | 125 | 31| 2 | 1l | 3B|emd 952.5,,9£f§uKN%EIBJ;‘JSSTE.",EAP{DBTSRE,;D'JELS{‘G.',]T”B";NE B o
2 | 26 0 | 23 6 | 23 2 | 2 | 114 0 | 12 o | 172 2 | 17 20 | 130 6 | 130 o | 2l OF BARREL A MININUM OF 2'-0 BEYOND BACK OF PARAPET.
APRONTRANS.BOTT. | —— | 6m5 | yyg | TO 1971 vam | 519 ™2\ ik | ,0% %% var | 5% 8L vam | o0% (BT vaR | 0% [ST00 var | o0 910 war | 0% | %' [VaR| 5% (%] vir| 09 10| vir| g9 || 6™ THE ALENGTH COLUN REFLECTS TOTAL NUNBER OF FEET NECESSARY
CURTAIN, HORIZONTAL | —— | 6pl | 4 | 265 |159| 4 | 26~2 |1571| 4 | 262 |i58| 4 | 261 |i51| 4 | 223 |134| 4 | 22-1 |133] 4 | 22-1 |133] 4 | 2/=1 | 132 | 4 | i7=n |108| 4 | I7-1 |108] 4 | 17-10 |107] 6pl '
CURTAIN, HORIZONTAL _ t| —— [ 6p2 | 4 | 219 |131] 4 | 18-9 [113] 4 | 159 | %5 29 |17 209 B3I 4 | 189 |13 159 | 95 12-9 | 71| 4 | 189 13| 4 | 159 |9%5| 4 | 129 |17 | 6p2
CURTAIN, HORIZONTAL 5 | —— | 6p3 | 4 | 1610 |101| 4 | 14-7 |88| 4 | 12-5 | 75| 4 | 102 |6l | 4 | 16-10 |101| 4 | 14-7 |88| 4 | 125 | 75| 4 | 102 | 6 | 4 | 14-1 |88| 4 | 125 | 15| 4 | 10=2 |6l | 6p3
WING SLOPE,BOTHF. |~ |6sl | 2 | 6-1l |2l | 2 | 6-l |2l | 2 | 6-1 |21 | 2 | &=l |21 | 2 | 6=l |2l | 2 | 6= |21 2 | &1l |21 2 | 6= | 2 | 2 | &1 |21 2 | &1 |21 | 2 | &l |2l |esl . STANDARD DESIGN
WING SLOPE,BOTHF. 5| —~— |62 | 2 | 66 20| 2 | 6-6 |20] 2 | 66 |20] 2 | 66 |20| 2 | 6-6 |20] 2 | 6-6 |20] 2 | 66 |20] 2 | 66 |20 | 2 | 66 |20] 2 | 6% |20] 2 | 66 |20]6s2 w y
WING SLOPE,BOTHF. | —— | 653 | 2 | 41-9 |131] 2 | 34-7 |104] 2 | 21-6 | 83| 2 | 20-4 |6l | 2 | 4-9 31| 2 | 34-7 [104] 2 | 276 | 83| 2 | 20-4 | 6l | 2 | 34-1 |104] 2 | 216 | 83| 2 | 204 |6l |6s3 S .
WING SLOPE,BOTHF. 5| —— |6s4 | 2 | 374 |112] 2 | 310 | 93| 2 | 24-8 | 74| 2 | 18-4 | 55| 2 | 314 |112| 2 | 310 | 93| 2 | 24-8 | 74| 2 | 184 | 55 | 2 | 30 | 95| 2 | 24-8 | 14| 2 | 184 |55 6sd o N FLARED WING HEADWALLS
WING SLOPE,F.F © | —~— | 65| | | 46-1 |72| | | 38-11 |58| | | 39 | 48| 1| | 24-7 | 31| | | 46-1 |72| 1| | 38-1 |58| | | 319 | 48| | | 24-7 | 37 | 1 | 38-1 | 58| 1| | 319 | 48| | | 24-1 |37 |65 z @ FOR
WING SLOPE,F.F 5 | —~— | 6s6 | | | 43 | 65| | | 34-11 52| | | 28-8 | 43| | | 224 | 34| | | 43 | 65| | | 34-1 52| | | 288 | 43| | | 224 | 34 | | | 34-1 |52| | | 288 | 43| | | 224 | 34|66 o w© 9 TWIN REINFORCED CONCRETE BOX CULVERTS
CENTER WAL, BOTH Ff. | —~— | 6s7 | 2 | 30 | 92| 2 | 25-1 | 18] 2 | 24 |64 2 | 1679 | 50| 2 | 30-6 | 92| 2 | 25-1l | 18| 2 | 24 64| 2 | 16-9 | 50 | 2 | o5-1l | 18] 2 | 214 | 64| 2 | 169 |50 67 > 7%z
CURTAIN, VERT. —3 |5t | 42 | 7-1 [341] 38 | 75 [294] %5 | &-1 |252] 30 | 65 201 38 | T-1 [314] 34 | 75 [263] 31 | -1l |224] 26| &5 |74 | 30| 15 [232] 27 | &-n |i1%] 22 | -5 | 147 5t & T g
D REINF. STEEL 10,189 Ibs. 3088 Ibs. 5289 Ibs. 4534 Ibs. 9467 Ibs. 7421 Ibs. 5128 Ibs. 4065 Ibs. 6810 Ibs. 5206 Ibs. 3635 Ibs. = . é g
M -
ESTINATED PARAPET 4| 29 w2 |21 a6 121 512 26| 37 26 o |24 PR Y w1 |23 34 2. 21 2. 392 |20 %5 a | IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
ONE HEADWALL [CONCRETE| WINGWALLS 1294 | cu.yd. |77 | cuyd [120 | cuyd |66 | cuyd |84 | cuyd [77 | ocuyd [120 | cuyd |66 cuyd [T ) cuyd [120 | ocuyd |66 | cuyd < 3
FOOTINGS _ |59.9 4.2 365 %5 52.0 0.1 313 25 329 2.1 7.9 - JULY | 1987 TWH |5-5-87

REVISED 1/98; BEND DIMENSIONS OF 4il BAR CHANGED.

TWH 15-5-87
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REVISED : 12/96 ; NOTE CORRECTED.

TWH 30-1-87

DIMENSION TABLE

2
- 2% =
w
w ‘V —_—
AN
w
w § CULVERT ’
\\
© / _ | N % W
NN\ _—_—__ >
AN
AN
C2 C3
w
o DX
“ \Q&?&Q& &8

PLAN VIEW

|. SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
AND DESIGN STRESSES.

2. SEE DRAWING TWH 30-2-87 THRU 30-4-87 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.

3. SEE DRAWING TWH 30-5-87 FOR HEADWALL NOTES.

SXHiZx 12 Jix1o [ix s Jizxe  [ox12 Jiorxio Jlo'xs [I0X6  [8X10° [8X8 [8X6 [SXH
A 31'-0 31-0 25'-0 19'-0 37-0 31-0 25'-0 19"-0 31-0 25'-0 19'-0 A
B 12'-4 10"-4 8-4 6'-4 12-4 10'-4 8'-4 6'-4 10™-4 8'-4 6'-4 B
c 24-8 20'-8 16'-8 12'-8 24'-8 20'-8 16'-8 12-8 20'-8 16'-8 12'-8 c
Cl | 28-55 2310 19-3 | 14-1 28-55 | 2310 19-3 | 141 23-10 19-3 | 14-1 cl
€2 [21-10f 234 18'-95 14-2 27-10¢ 23-4 18'-95 14'-2 23-4 18"-9% 14'-2 2
3 35 28 28 23" 3 28 28 23 2% 28 23" 3
D | 1253 105} 8'-5 6'-4 12'-53 10'-5} 8'-5 6'-4 10"-55 8'-5 6'-4 D
Ds 9-4 7-94 6'-3 4-9 9-4 7-9% 6'-3 4-9 7-94 6'-3 4-9 Ds
DI | 35-93  |29-113 24'-2 18'-4} 35-93 29113 24-2 18'-45 | 29-113 24'-2 18'-4} Dl
D2 10"-7 8'-103 7-I 5'-54 10'-7 8'-103 7 5-5) 8'-103 7-I 554 D2
E | 49 43-13 39'-6 35-113 42'-9 39-13 35'-6 31-11} 3513 316 20113 E
El | 54-0 49'-93 45'-8 416} 49'-5 45-2 | 40 36-103 40'-6 36'-5 32-3 El
Foo| 12-93 10-9 8'-9 6'-8% 12'-93 10'-9 8'-9 6'-81 10"-9 8'-9 6'-8 Fu
Fs 9-8 8- 6'-7 51} 9-8 8| 6'-1 51} 8- 6'-1 51} Fs
FI 2011 18-55 | 1411} 1153 2111 18'-5 14114 1'-53 1854 | 14-11} 1153 FI
F2 4-0} 353 2-104 2-34 4-0} 3-53 2-104 2'-34 3-53 2104 2-34 F2
6 24'-4 24-2 24'-2 24| 20-4 202 20-2 20"-1 16'-2 16'-2 16| 6
Gl [ 28-13 [21-10 21-10 2193 23'-5 23-3 233} 232 18'-8 18'-8 18'-6 Gl
62 29-4 | 29-I 291 29'-04 24'-8 24'-6 24-6 | 244 1910 19-10 19'-9 62
63 | 25-I 211 I7-1} 13- 251 211 I7-1} 13- 211 17 13- 63
64 | 25-1 21'-0 17-03 12-83 25'-11 21-0 I7-03 12'-83 21-0 17-03 12'-83 64
65 [ 12-113 10"-10 8'-9 683 [ 12-113 10'-10 8'-9 683 [10-10 8'-9 6'-83 [
66 | 14-3} 11-103 9-9 7-1 14-3} 1110} 9-9 -1 11-10} 9-9 -1 G6
67 2y 8f" 8y I'-0 21 8y 8y I-0 8y 8y I'-0 67
68 43 73 [ 9" 43 75 73 9" 75 73 B 68
K 25'-0 24'-10 24"-10 24'-9 210 20-10 20'-10 20-9 1610 1610 169 K
KI | 28-10 28'-8 28'-83 28'-1 24'-3 24-0 24'-0 2311} 19'-5 19'-5} 19'-43 KI
P. | 515 43| 34-9) 26'-54 51'-5 43-| 34-9 26'-5 43| 34'-9) 26'-54 PL
Ps | 38-5 32'-2 26-0 | 19-9 38'-5 32-2 26-0 | 199 32-2 26-0 | 19-9 Ps
R | 5214 44-4 35'-9 21-2 52'-11} 44'-4 35'-9 21-2 44-4 35'-9 212 R
Rs 40-5 [ 33-10 213 20-9 40-5 | 33-10} 213 209 [33-10 21-3 209 Rs
RI 30-0 | 25'-0 20'-03 15'-0 30-0 | 25-0 20'-0 15'-0 25'-0 20'-0 15'-03 RI
SI [ 13-104 13-10} 13-10} 13-10 11-63 11-63 11-63 11-6 9-2 9-2 9-27 Sl
T I'-2 I-2 I'-2 I-2 I~ I'-I I I IE " " T
U I'-0 10" 10" 9" 1-0 10" 10" 9’ 10" 10" 9’ U
v I'-0 10" 10" 9" -0 10" 10" 9’ 10" 10" 9 v
TR 13 113" 103" I-1g 113" 13" 103" 15" 113" 103" VI
W 5'-0 46 4-0 36 5-0 4-6 4-0 36 4-6 4-0 3-6 W

NOTES:
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TWH 30-2-87

6f2 @ I’-0

/—9

END OF WING

FLARED 6m4

I'-0

4

1'-0

6f3 @ I'-0

1'-Q 6m3 @ 9 CTS. 6m2 @ 9 CTS. 9
6ml e 9
§§\ 64
\§§\
N L v
<
e
- N
5 A=A -
A\WA\Y e
/7@_ CULVERT e ‘- z
J N
= ‘ll — — 1 '\‘ - )
\ \\ ‘\
\NEL Y
\WA Y ©
° 4l ©
? F
©
5

PARAPET
FACES

PLAN VIEW - TOP OF APRON REINFORCING BARS

NOTES :
1. BAR_SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
SIZES OF HEADALLS IN THIS STANDARD.

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

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

4. THERE ARE NO Scll BARS IN THE 6'HEIGHT HEADWALL.
5.FOR DIMENSION TABLE SEE DRAWING TWH 30-1-87.

6. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON DRAWING TWH 30-3-87.

N——

N
X § CULVERT
\\} # \ll\\\___':__,_v___
\ 7 T
\ e e w
épl ek ;?
END OF APRON X - SEE NOTE 4
END OF WING
PLAN VIEW - BOTTOM OF APRON REINFORCING BARS
L: S STANDARD DESIGN
= 51- FLARED WING HEADWALLS
% ) a2 TWIN REINFORCED ggﬁCRETE BOX CULVERTS
M
E [.é = |IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
3031 | ey, rser TWH 30-2-87
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REVISION - 04-07 - ADDED PERMISSIBLE CONSTRUCTION JOINT IN CURTAIN WALL.

TWH 30-3-87

3
CL.

- CULVERT
* ANGLE
: HEIGHT
(H) o1 s
cor [N PERMISSIBLE CONSTRUCTION JOINT o 31° 02 | 49° 40’
= - 5+ — BEVELED 2 x 6 KEYWAY 8’ 30° 50" | 48° 55
| —) 10’ 30° 43 | 48° 21
= . 12/ 30° 38° | 48° 09
-
(&)
?,
I3 CL.
Z*»J« 2} CL.

SECTION THRU CURTAIN WALL

-0
‘ /—TOP OF PARAPET fTOP OF PARAPET 2 CLR.
) (TYP.)
- = :
< e - . »; g © % ¢ CULVERT
e | o T SOt s CANS VS \l <1 < )
J [ —— e Y &
TOP OF OPENING \ X % }
PERMISSIBLE \ ALTERNATE PERMISSIBLE A ‘
CONSTRUCTION JOINT TOP OF OPENING CONSTRUCTION JOINT
PERMISSIBLE
CONSTRUCTION JOINT
TOP OF WINGWALL DETAILS SECTION THRU PARAPET
L.—§ CULVERT
o
& @
[ [ |
653 654
6 Y—
655 — [ 5h 9 656
A& FFH e
d (P X
I ,f FFH. 6s7 z (E "
© ; # o : BFH
| ‘ - > 4 o
BFH. N £ S = CULV SPA"Sbg 3 FE. \ CURTAIN WALL DETAIL
il STAGGERED " \
|| = 65 ) 5
r BF.V. NOTES:
se A 64 4c5 . 63 \ BEVELED
el T STAGGERED © 5 6 4 KEYWAY I. SEE DRAWING THRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
xd — 672 o2 2 W—T—T« i <~ AND DESIGN STRESSES.
[ 6fl / X — L - 2.FOR DIMENSION TABLE SEE DRAKING TWH 30-1-87.
T A S ey st nvs e 1 L ; ST ANDARD DESION
4dl LSmS e g4l 43 p
- E o 2 - FLARED WING HEADWALLS
g = FOR
TYPICAL SECTION - NEAR CENTER OF APRON I N g TWIN REINFORCED CONCRETE BOX CULVERTS
| 5|2
Wila
= <
a i IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
3 JULY , 1987 TWH 30-3-87
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T 1L
N &N -
= 5fa GALV, STEEL
5fq GALV. STEEL
b FENCE ANCHOR g ° o o - PENCE ANCHOR
o © la—| 6s3
I = — S
= % o v ! L
= & =
- R 11 > of I [ 1 Sy
I = - T
= : ‘ :
: A - SEE NOTE 2 AA - SEE NOTE 3 |
6 | 402 @ I'-0 4cle 10 L 6
bl
TYPICAL VIEW - FRONT FACE REINFORCING SHORT WINGWALL TYPICAL VIEW - FRONT FACE REINFORCING LONG WINGWALL
Ps PL
Ne—— T
sz a | - = 5c12
I'-0 - AN—]
1'-0 1'-0 5¢9
[~} o =] -
L ——5cll % o g S 'é‘ - o | L ——5cll x
' ¥
<= L0 AT 5 o [ | ] i i
[ | = [
| |
| |
: A - SEE NOTE 4 AA- SEE NOTE 5 L :
X - SEE NOTE 6 X - SEE NOTE 6
6 58 @ 1-0 5¢7 @ 1-0 6
56 510 @ I'-0 5¢9 @ 10 16
19-0 X # 5cll @ 10 X 5cll @ 10 X # 23-0 X
TYPICAL VIEW - BACK FACE REINFORCING SHORT WINGWALL TYPICAL VIEW - BACK FACE REINFORCING LONG WINGWALL
Cl
c3 c2 c3 NOTES :
_ I.BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
ox SIZES OF HEADWALLS IN THIS STANDARD.
st — 2.ONE 4c3 BAR, HEADWALL HEIGHTS OF H=6', H=8" AND
SRS THO 4¢3 BARS, HEADWALL HEIGHTS OF H=IO' AND Hel2,
3. ONE 4c3 BAR, HEADWALL HEIGHT OF H=8’ AND
THO 4c3 BARS, HEADWALL HEIGHTS OF H=6', =10’ AND H=I2".
4, 0NE 5c12 BAR, HEADWALL HEIGHTS OF H=6', H=8’ AND
TWO 5¢12 BARS, HEADWALL HEIGHTS OF H=10’ AND Hel2',
46 | o2 5.ONE 5cI2 BAR, HEADWALL HEIGHT OF H=8’ AND
o ol THO 5c12 BARS, HEADWALL HEIGHTS OF H=6',H<10" AND H:12',
3= 6.NOT APPLICABLE TO HEADWALL HEIGHT OF H=6'.
g|> 7.FOR DIMENSION TABLE SEE DRAWING TWH 30-1-87.
L C:I'é.\(/;i? SLSPE o STANDARD DESIGN
A 5 Mol e (H) INCHES E ’
N SRR o n 3 ~ FLARED WING HEADWALLS
SON—2- FF.OF , z
1o EAck Face) PARAPET BF. OF & 4 = il FOR
2z ( PARAPET lo 4 2 |2 TWIN REINFORCED CONCRETE BOX CULVERTS
N TRANSITION FOR 12 ! & &
FLOOR THICKNESS _ g
, -0 L 4c5 BARS @ 6 STAGGERED 4c6 BARS @ 2 é = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
FLOW LINE 6" STAGGERED > 3
-
TYPICAL VIEW - CENTER WALL JULY , 1987

TWH 30-4-87

TWH 30-4-87
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REVISED 1/98; BEND DIMENSIONS OF 4il BAR CHANGED.

TWH 30-5-87

BILL OF

REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN

X CULVERT HEIGHT

BENT BAR DETAILS

X 12 27X 10 X X6 10X 12 10X 10’ 10X & X6 FX 10 X FX6
1 !
LOCATION SHAPE | BAR "o, [ 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. | % s k]
FENCE ANCHOR (GALV.) | —— |5fa| 2 | 3-1 |6 ] 2 | 3-1 | 6| 2| 31 |6] 2| 31 |6]| 2] 31 |6] 2| 31 |6 2] 31 |6] 2| 31 |6| 2| 31 | 6] 2] 31 | 6] 2| 3-1 | 6|5t -4
WINGWALL, B.FH. ¢ | —— [ 4bl | | | 54-3 |31 I | 45-11 |32] 1| | 37-7 |25] | | 29-3 |20| 1 | 54-3 |37| | | 45-u |32] 1| | 317 | 25| 1 | 29-3 |20 | [ | 45-11 | 32] 1 | 377 | 25| | | 29-3 |20 4bl %—ﬂ v
WINGWALL, B.FH. s | —— | 462 | | | 43 | 29| 1 | 35-1 | 23| 1| | 28710 [ 19| 1 | 22-7 | 15| 1 | 4r3 |29| | | 35-1 | 23| I | 28=10 | 19] 1 | 22=7 |05 | 1 | 35-1 | 23| 1 | 28-10 | 13| | | 22-7 | 15| 42 T .
WINGHALL, B.F H — s |0 0 (as] B | T [ss| | o || A | o s |00 | o) [ze| B | o [ise| | o || A | o [se | B | T e 8| o o] | T |5 a3 7 { D=e T
FH. L = =
) VR | 12, VR | a2 R | 10 WR | 10, WR | 10, VR | 4% R | 10, VR | 10, VAR | 4o AR | 500, WR | 12, w st = B .
PV R A R I o R I e P I B T O o P B B RN U 0 e S PR D e A I o TR NP A L S P P
WINGHALL, BFH. s | ——
) VIR | 3900 R | 10 AR | 10 WR |10 VIR | 3900 VR | 10 IR | 10 R | ,I% VAR | 530 VAR | 10 we | 1% 5-2) LENGTH
WINGWALL, F.FH. L | —— |65 | | | 54-3 [ 59| 1 | 45-n 50| 1 | 37-7 |33 1 | 293 | 3| I | 54-3 [ 59| 1 | 45-1 [50| 1 | 3¢=7 |38] 1 | 293 |3 | 1 | 45-11 | 50| 1 | 3771 [ 39] | | 29-3 |31 | %5 -G-4)
WINGWALL,F.FH. 5 | —— | 5b6 | | | 413 |45 1 | 35-1 | 31| 1 | 26-10 [30] [ | 22-71 |24| 1 | 43 [ 4| 1 | 35-1 | 31| 1 | 28-10 [ 30| | | 22-1 |24 | 1 | 35-1 | 31| | | 28-10 30| 1 | 22-1 | 24| 56
sor | L[S0 Lserl 8 | 'S0 Jase| L | 'S0 Lies| S | S0 e | | So fser] 8 | So Lass| I | o el S | ot fea | 8| o' [2se| I | T [ves| 5| To' | oe | ser — /
WINGHALL, FFH, L | — 8 " . |
) R | 10, VR | a0 R | 10 R | 10, R | 10, VR |10 R | 10, VR | 10, AR | 40 AR | 500, VR | 10, .
o T e P T e P A e 1P 20 e [ I S P T P A P T A IO N I . < Y I . ) °
WINGWALL, FFH. 5 | —~
) VIR | 3900 R | 10 WR | 10 R | L0 VIR | 5900 R | 10 VR | 10 R |0 AR | 410, VAR | 10 R | 1%
CENTER WALL, BOTH FH, | —— | 5b9 | 2! STG' I 513 13| 3 513 2l 5T3 17 513 5|0 9 STS 1 513 13 513 9 513 569
A 9 0 |82 105 10 |18 105 279 182 105
4 VR | 39mg | 3% var| 252 |77 VAR | o VIR | gl VAR | 309 5| VAR | 252 2P |VAR | pg VIR | gy VIR | 262 VAR | g VIR | g 2-10} LENGTH TR o LENGTH
w |8 50 o | 8| T lae| | T Le| & | Tl Lo | S| G lae| | G0 lae| B | T leo| & | o [ioo| B | To |29 B | To || & | To |er |4 o0 (3-0) G0
WINGWALL, FFY. L | —— | 4c . N 't‘ﬂ n
) R |40 R |20 |10 iR | 19 R |0 R |00 R |09, R | % iR |10 VR |10, iR |0
-1 -1l 2-11 -1l 2-10 2410 210 2-10 2-8 2-8 2-8
38 3 2% 20 38 32 2% 20 32 2% 20
WINGHALL, FFY. s | —— | 4c2 10 224 70 |168 70 |120 70 |80 10 |22 70 |I67 0|19 0 |18 0 | 163 70 |16 10 |76 | 4c2
) VR |40 VR |0 iR | a2 VR | g0 VR | 4% R |20 VR |00 VR |9, VR |02 VAR |00 R | g%
WINGWALL, FFV. U | —— |4c3 | 2 | 13-9 18] 2 | 1 | 16| 1 | 99 |7 ] 2 | 7-9 |io| 2 | 138 |18] 2 | 18 |16 1 | 98 |6 | 2 | 78 |10| 2 | ir6 |15] 1 | 9% | 6| 2 | 76 |I0]4c3
WINGWALL, FFV. s | —— [4c3 | 2 | 139 |8 | 2 | w9 [16] ( | 99 |71 | 79 |52 | 138 |18 2 | '8 [16] 1 | 98 |6 | | 78 |5 | 2| ir6 [15] 1 | 9% | 6] 1 | 16 |5]4c3
CENTER WALL,BOTHF.Y. | — [4c4| 2 | =9 |2 | 2 | 8 [2] 2 | 179 |22 | "8 [2] 2] 18 |22 18 [2] 2] 18 |22 18 |2|2] 6 [2]2] = |2] 2] 16 |2 |4c4
s | 1Al 6| % | 2 | ] e | T 5| 70 5 | 10 o | 170 5| v | | I8
CENTER WALL, BOTH F.V. LB SR B A T - S B2 S LA I S O o e R I A B TRt R L R v B T S A T A U
CENTER WALL,BOTH F.V. | —— |4c6 | 2 | 12-1 | 11| 2 | 1071 [4| 2 | &7 || 2| &7 |9 |2 | 12-6 11| 2 [ 106 [14] 2 | 8% |1 | 2| 66 |9 |2 | 10-4 14| 2 | 84 || 2 | 674 |8 |4cb
WINGWALL, BF.V. ser | 0| G0 | | 0| R R R R I PP TR B PP T B P =i
ooV L e C C N
’ WR| 5 || VR| s || 5 ||| 52 |®|R| 5 [ BIuR| s (B|WR| 5o [ Slum| g5 | [VR] 4 VAR | a-n VAR | 11 g =
WINGWALL, BV L I e P U L P T P S P 0 S PO T S P T e I T e G T I - B I S X P P
oV S E— C Cl
) R |9 | Y R | g% R |9 VR | 49 VR | 49 R |4 R |40 iR |9, iR |9, R | T,
96 96 96 96 9-5 9-5 95 95 9-3 9-3 93
9 32 24 15 9 2 2 I5 32 24 15
WINGWALL,BFY. L | —— | 5cd T0 |59 T0 |44l To |37 T0 |75 T0 |58 T0 |43 0 |305 0 |73 10 |432 10 [300 T0 |17 5c9
’ VAR | 110 VAR | 111 VAR | 150 VAR | 1210 VAR | 18- VAR | 1g-10 VAR | 1g- VAR | 12-9 VAR | 16 VAR | 149 VAR | 127 - 5¢9,10,11,12
-6 -6 -6 8-6 -5 -5 g5 g5 -3 -3 83 :
WINGWALL,BF.V. s sci0 | 33 | T0 (469 ZL | T0 |3s7[ | To [2se| (1% | 0 |ie8| 5 | 10 |4e6| 2L | 70 |354| 2| TO (28| M5 | 0 |ier| 2L | T0 |30 2L | O |251 |2 | T0 |i64]5cl0 ALL DIMENSIONS ARE OUT TO OUT.
! VAR 18'-9 VAR 16210 VAR 1411 VAR 13-0 VAR 18'-8 VAR 16-9 VAR 14-10 VAR 12411 VAR 161 VAR 14-8 VAR 12-9 D = PIN DIAMETER.
WINGWALL, B.FV. L | — 1 |5cll | 30 | 106 |329] 22 | 106 |241| 13 | 106 |142| - | - | -| 30 | 10-6 |329] 22 | 106 |241] 13 | 106 |i42| - | - 122 [ 1076 |2a1| 13 | 1076 |142] - | - | -|5cll ~
WINGWALL,BF.. s | 1 |5cll | 21 | 106 [230] 15 | 106 |164] 8 | 106 88| - | - | - |2 | 106 [230] 15 | 106 [164] 8 | 106 88| - | - | - | 15 | 106 [164] 8 | 106 |88 - | - | - scll NOTE: INCLUDES TOP OF WINGWALL QUANTITIES.
WINGWALL,BFN. U | —1|5c12| 2 | 179 |37 | 2 | 159 |33 | | 139 |4| 2 | 19 |25| 2 | 17-8 |37| 2 | 15-8 |33| | | 138 |14] 2 | 18 |24| 2 | 15% |32] | | 136 | 14| 2 | 16 |24 |5c12 T o Ao DUER 40720, LONG INCLUDE
WINGWALL, BFV. s | —1|5ci2| 2 | 178 |37] 2 | 159 |33| I | 139 || 1 | 1= | 12| 2 | 17-8 |31] 2 | 158 |33] | | 13-8 |14| | | 18 |12| 2 | 156 [32] | | 136 |14 [ | "6 |12 |5cl2 :
APRON, LONGIT..80TT. —— [4di | 1T | 313 |355] 1T | 268 [303] 17T | 22-1 |251| 17 | 175 [198] 15 | 31-3 |313| 13 | 26-8 |232] 13 | 22-1 |i%2| 13 | 17-5 |i51 | 1l | 26-8 |196| 1l | 22-1 |i62| 1l | 175 |128] 4dI SUBSCRIPT L DENOTES LONG WING.
APRON, LONGIT.BOTT.  «| —— |4d2 | 3 | 48-0 [100] 3 | 39-7 | 79| 3 | 34 |63| 3 | 23-1 |41| 3 | 480 [100| 3 | 39-7 [79| 3 | 314 |e3| 3 | 23-1 |47 | 3 | 39-7 [19] 3 | 314 | 63| 3 | 23-1 |47 |4dz SUBSCRIPT s DENOTES SHORT WING.
APRON, LONGIT,BOTT. _s| —— | 4d3 | 3 | 369 |74| 3 | 308 |6l | 3 | 245 [49| 3 | 18-4 |37 3 | 369 |74| 3 | 308 |61 | 3 | 245 49| 3 | 184 |37 | 3 | 308 |6 | 3 | 245 [49] 3 | 18-4 |37 | 4d NOTES:
APRON, LONGIT.,TOP —— 6l [ 24 | 313 (21| 24 | 26-8 (91| 24 | 22-1 [19%] 24 | 175 le8 20 | 33 939 20 | 266 [a01| 20 | 22-1 [663 20 | 175 523 | V6 | 268 [6AI| 16 | 221 [5al| 16 | 175 |49 Gfl 1. SEE DRAWING TWRCB-G1-87 FOR GENERAL INFORNATION, SPECIFICATIONS,
APRON, LONGIT,TOP L O I v PO B T 7 B A 17 -2 - O I P P T P v PO S P I o (Y4 i o PP [ R [ AND DESIGN STRESSES.
) LONGIT,, IR | S R | 51% R | oY AR |20, VAR | oG UCHILR VAR | (g R |2l VAR | 5519 WR | g% R |40
70 55 2] 55 7-0 55 &=l 5-5 55 ] 55 ]
APRON, LONGIT, TP 5 | —— | 663 | 3o | 10 25| o | To [iss| 2| To e | el To lei|yB| o |as|yf| To | ms| S T0 |9 | 10 e |kl o fiss| | To s | Ax | To |6l |6 HEADWALL NOTES:
289 24| 19-6 14-10 28-9 24| 196 14-10 24| 196 14-10 THIS HEADWALL IS BASED ON A 3: SLOPE NORMAL TO CENTERLINE OF ROADWAY.
APRON, LONGIT,,TOP L | ——~ | 6f4 | | 54-3 184 | -1 112 | 3r-7 156 | 29-3 (44 | 54-3 184 | 4511 (T2 | 37 56| | 29-3 |44 | 1 451 |12 | 301 |56 | 29'-3 | 44 | 64 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
APRON, LONGIT., TOP S| ——~ |65 | | 43 |65 | | 35-1 |53 | 28'-10 |43 | | 22-1T |34 | 41'-3 | 65| | 35-1 |53 | 2810 |43 ] | 22'-1 34 | 35-1 |53 | | 28'-10 | 43| | 22-1 | 34 6:f5 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 211
PARAPET, VERTICAL 04l |51 | 64 [216] 49 | 64 |207] 49 | 64 [207] 49 | 6-4 |p07| 43 | -4 | 182 4 | &4 |173| 4 | 6-4 | 73| 41 | 6-4 |73| 35| o-4 |140] 33 | 6-4 |140] 33 | 6-4 |40 dil DRESSED AND BEVELED STRIP.
PARAPET, HORIZONTAL | —— | 1J1 | 4 | 29-2 |238| 4 | 29-0 |231] 4 | 29-0 |231] 4 | 28-11 |236| 4 | 24-1 |z01| 4 | 24-4 |199] 4 | 24-4 |199| 4 | 24-3 |19 4 | 198 [i61| 4 | 19-9 |16l | 4 |19-8 |i6l | 1ji ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
APRON,TRANS., TOP 2 | 500 sl 2 | P (| 2 | 0 [sse| 2| P00 Je| 0 | 0 smal 0| P00 Jam| o | B0 (s o | ! I P A I S P I PP B BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-0'IN EITVER DIRECTION
, —— | eml 1) éml -
e VAR | 3159 VAR | 3927 VAR | 397 VAR | 304 VAR | 265 VAR | 950 VAR | 950 VAR | 558 VAR | 55 VAR | 55 VAR | 91150 AS OUTLINED IN THE STANDARD SPECIFICATIONS.
B | 32 12 | 30-8 30-9 n | %1 6 | 26 o | 2] 3 | 2510 5 | 28 12 | 28 ; [ 2= CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2"
APRON, TRANS., TOP om2 | i | 10 |a30| & | TTo |se2| 6 | Tto e - | - |- | & |10 fioog| & | CTo fesa| % | To |air| & | To” e | B CTo |emi| & | CT0 |42r| fe | TO|234|6m2 UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF
3-8 34-11 VAR | 3-8 345 3-8 295 2%'-6 28-0 25'-9 233 VERTICAL BARS SHALL BE 3 INCHES.
188 7= 15-9 155 1611 154 140 13-8 13-8 135 1010 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
10 10 10 9 8 8 8 8 7 6 7
APRON, TRANS., TOP 6m3 | R | 010 (3 var |, 10 32 yag | T 312 yar | 1O (288 yap | 1O (250 yup | TO 231 | yap | TO 205 ypg | TO (2 g | TO TS g | TO 146 g | TO 149 6m3 HORIZONTAL TAILS OF BARS "b* & "s” ESTIMATED TO EXTEND 2'-0 BEYOND
28 2! Gl 243 248 32 2110 26 204 19-0 76 BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS *d"
APRON, TRANS.,TOP —— |6m4d | 6 18-2 | 164| 6 16'-10 | 152] 6 15-9 142 6 14-5 ]130] 5 16'-6 | 124| 5 15-2 | 114] 5 13-11 1105 5 12'-1 Ul 4 136 |8l | 4 12-2 1 13| 4 1-0 | 66 | 6m4 "6F1", "64" AND "65" ESTIMATED TO PROJECT INTO END SECTION”
o | 23710 w0 |58 | 238 12 | BT | 1953 0 | 190 6 | 190 12 | 18I w0 | 145 6 | 14 17 | 14 OF BARREL A MINIMUM OF 2'-0 BEYOND BACK OF PARAPET.
APRON, TRANS.,BOTT. T OS5 yar | SO HAZ)ypp | TO {905 ypg | TOESI | TO 493 yap | TO 1 9T6 ) ypp | TO | T6B| ypg | TO [5BO) yp | TO 403 fypg | TO1B2TH g | TO | 4T0) yp | TO 1326 6mS THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
396 367 33-10 311 34-11 320 29-3 265 274 24-8 2010 THE [CENGTHE COLUM REFLECT
CURTAIN, HORIZONTAL | —— | 6pl | 4 | 294 |176] 4 | 29-1 |75 4 | 29-1 [115] 4 | 29-0 |i74| 4 | 24-8 | 148 4 | 246 |147| 4 | 24-6 |i47| 4 | 24-4 |146| 4 | 19-10 | 19| 4 | 19-10 | us| 4 | 19-9 | ns| epl
CURTAIN, HORIZONTAL _ ©| —— | 6p2 | 4 | 280 [168] 4 | 24-0 | 144] 4 | 20-0 |120] 4 | 16-0 | 96| 4 | 280 168 4 | 240 |144| 4 | 20-0 |120] 4 | 16-0 |9 | 4 | 24-0 |144] 4 | 20-0 | 120] 4 | 160 | % | 6p2
CURTAIN, HORIZONTAL 5 | —— | 6p3 | 4 | 16-0 | 96| 4 | 13-11 | 84| 4 | -0 [ 71| 4 | 9-8 | 58] 4 | 16-0 | 9| 4 | 13-11 | 84| 4 | (-0 | 71| 4 | 9-8 |58 | 4 | 13-11 [ 84] 4 | 1-10| 71| 4 | 9-8 | 58] 6p3
WING SLOPE,BOTHF. L]~ |6sl | 2 | 80 |24]| 2 | 8-0 |24| 2 | -0 |24] 2 | &0 |24| 2 | 8-0 |24| 2 | &0 |24| 2 | ®-0 |24] 2 | &0 |24| 2 | 80 |24] 2 | &-0 | 24| 2 | 8-0 |24]ssl N
WING SLOPE,BOTHF. 5|~ |62 | 2 | &-I |2l | 2 | -1l |2l | 2 | 6~ [2I| 2 | &= |2 2 | 6=l |21 2 | &=l |21 2 | e-Il |21 2 | -0 |2l | 2 | &= |2l | 2 | &-Il |2l | 2 | -1l |2l |6s2 - 5 STANDARD DESIGN
WING SLOPE,BOTHF.  L| —— | 6s3 | 2 | 49-4 |54 2 | 409 |128] 2 | 322 | 97| 2 | 231 | 1| 2 | 49-4 |54 2 | 40-9 |128] 2 | 322 | 91| 2 | 25-1 |1 | 2 | 409 |128] 2 | 322 | 91| 2 | 237 | 71| 6s3 e
WING SLOPE,BOTH F. 5| —— [ 654 | 2 | 38-6 | 116] 2 | 3/-Il | 9% | 2 | 25-4 | 16| 2 | 18-10 |57 2 | 38-6 | 16| 2 | 31-1l | % | 2 | 25-4 | 16| 2 | 18-10 | 57| 2 | 31l [ %] 2 | 2574 | 16| 2 | 18-10 | 57| 6sd a N FLARED WING HEADWALLS
WING SLOPE,FF L | —~ [6s5| | | 54-1 [85] | | 460 [ 12| | | 375 | 56| | | 28-10 [ 43] | | 541 | 85| | | 46-0 [ 72| 1| | 315 |5 | | | 28-10 [ 43| | | 46-0 | 72| | | 315 | 56| | | 28-10 | 43| 65 z &
WING SLOPE,FF 5 | —~ [6s6 | | | 42-8 | 61| | | 36-1 | 54| | | 29-6 | 44| | | 23-0 | 35| | | 42-8 | 61| I | 36-1 | 54| | | 29-6 | 44| 1 | 25-0 |3 | | | 36-1 |[54] | | 296 | 44| 1 | 25-0 | 35| 66 S - o FOR
CENTER WALL,BOTH FH. |~ | 6s7 | 2 | 32-11 | 99| 2 | 271l | 84| 2 | 22-1 | 63| 2 | I7-Il | 54| 2 | 32-11 | 99| 2 | 271 | 84| 2 | 221 | 63| 2 | \7-1 | 54| 2 | 271 | 84| 2 | 22-11 | 69| 2 | (11 |54 6s7 s 7 | «l2 TWIN REINFORCED CONCRETE BOX CULVERTS
CURTAIN, VERT. —3 [ 5t1 | 49 | 7-1l |405] 43 | 1-5 |333] 38 | 6-1 |214| 34 | 6-5 |228| 45 | 7-1l |3712] 33 | 75 [302] 34 | -1l |245] 30 | &-5 | 20| 35 | 1-5 |271| 30 | 6-1l |2i6| 26 | &-5 |174] 5tI [T o
REINF. STEEL 11,507 Ibs. 9177 Ibs. 7020 Ibs. 5051 Ibs. 10,742 Ibs. 8472 Ibs. 6419 Ibs. 2547 Ibs. 7770 Ibs. 5807 Ibs. 4094 Ibs. a
ESTIMATED 2 B
y .
QUANTITIES PARAPETA |32 | jo56 (30 | 73 |30 | g3 |29 w05 [29 1 ggq |21 1 ey |21 5y |26 | 357 |23 ] goq |23 | g7 |22 30.1 & = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
ONE HEADWALL |CONCRETE | WINGWALLS |33.2 | cu.yd. [200 | cu.yd. |35 | cuyd |74 | ocuyd |332| ocuyd 200 | cuyd [135 | cuyd [T4 | cuyd 200 | cuyd [135 | cuyd 7.4 cu. yd. = lQ
FOOTINGS _[69.2 543 418 302 603 4.0 3.9 . 381 289 205 - JULY |, 1987 TWH 30-5-87
27-JUL-2010 11:11 tsorens W:\Highvay\Bridge\Standards\Culverts\EnglishSignedTwinCulverts.dgn TWH 30-5-87 \\ntpprtsvr2\BrgPDF




REVISED :12/96 ; NOTE CORRECTED.

TWH 45-1-87

DIMENSION TABLE
SXHIZx 12 Jix10 [i2x e Ji2xe  [0x12 iorxio Jio'xg  [I0°XK6  [8XI10 [8X8 8X6 [SXH
A 31'-0 31-0 25'-0 19'-0 37-0 31-0 25'-0 19"-0 31-0 25'-0 19'-0 A
B 12'-4 10"-4 8-4 6'-4 12-4 10'-4 8'-4 6-4 10"-4 8'-4 6'-4 B
c 24'-8 20'-8 16'-8 12-8 24'-8 20"-8 16'-8 12-8 20'-8 16'-8 12'-8 c
cl | 34-10 29-2 23-6 17-11 34'-10 29'-2 23-6 1711 29-2 23-6} 17-11 cl
€2 | 33-10 28"-4 22'-8 T2 | 33-10 28"-4 22'-8 17-2 | 284 22'-8} 17-2 2
C3 6" 5" 5" 43 6" 5" 5" 45 5" 5" 45 C3
D 17'-54 14-13 -9 8'-11} 17"-54 14'-73 11-93 811} 1473 11-9 811} D
Ds | l0'-53 8-9} 7-0 5'-4} 10'-53 8'-94 7-0§ 5'-4; 8'-9} 7-0 5-4) Ds
] 61-8 5/'-8 41-8 31-8 61'-8 518 41-8 3-8 58 41-8 3-8 ]
02 | 22-23 1874 15'-0 1143 2'-23 18'-74 15'-0 11-43 18"-74 15'-0 1143 02
E | 52-10§ | 48-2 43'-8} 391 48-105 | 44-2 39-84 35 40'-23 35'-8 31 E
1493 68'-2 61'-95 55'-34 69-2 | 62-6 56'-1} 49'-73 56'-105 | 50'-5 4311} El
17-9) | 1411 12-13 9-3 17-94 14-n3 |13 9-3 14113 1213 9-3 Fu
10"-9 9-| 1-43 5-8 10'-9 9-1} 7-4] 5'-8 9-1} 1-4] 5-8 Fs
3715 31'-53 25'-53 19'-5 375 31-53 25'-5 19-55 | 3153 25'-5 19'-5 FI
2114 2'-6} 213 I-8] 2-11y | 2-6) 2 I-8] 265 21 I-8] F2
24'-4 24'-2 24'-2 24"-| 20'-4 202 20-2 201 16'-2 16'-2 16'- | 3
34-5 | 34-2% 34'-2 34-03 28'-9} 286} 28'-6} 28'-4 22105 | 22103 229 6l
35'-74 35-4)4 35'-4 35-23 29113 29'-83 29'-84 29'-6 24-0} 24'-03 23-103 G2
39'-5 331 26'-9 20'-53 39'-5 33-1 26'-93 20-5 33| 26'-9 20-5 63
39-9 32'-8 26'-43 19'-83 39'-9 32'-8 26'-43 19'-83 32'-8 26'-4 19'-83 G4
12-8 10'-7 81} 6'-63 12'-8 10'-73 8-1} 6'-6 10"-73 81} 6'-6 65
14-2 1-103 | 9-103 7-8 14'-2 =103 | 9-10 -8 11103 9-103 7-8 66
H 104" 105" 12 13’ 105" 105" I-2 105" 103" I'-2 67
64 8y 8l 9y 64" 8} 8y 9y 8y 8y 9y 68
25'-0 24'-10 24"-10 24'-9 21'-0 20-10 20'-10 20-9 [ 16-10 16™-10 16"-9 K
35'-4} 35-1} 35°-1} 35-0 | 29'-83 29'-5} 29'-53 29'-4} 23-93 23-93 23-8} KI
7111 60'-3 48-74 36'-11 7111 60'-3 | 481} 36'-11 603 48-1 36"-11§ PL
4313 | 36-1 29" 22~ 43-13 36| 29| 22| 3615 29 21} Ps
72-113 | 61"l 49'-3 375 12113 6l'-| 49'-3 375 6113 49'-3 37153 RL
44'-105 | 31-7} 30-3 23-0] | 44-10} 371 30'-3 23-0) | 31-7} 30-3 23-0} Rs
35-14 29-93 239} I7-10 35'-1) 29'-9 23-9) 17-105 | 29-93 239} 17-104 RI
16'-113 16'-113 16™-113 16'-11 1413 | 143 14-13 14-13 11-33 1133 1I'-33 S|
I'-2 I-2 I'-2 I-2 I~ I'-I I I 15 " IE T
I'-0 10" 10" 9 I-0 10" 10" g’ 10" 10" 9 U
I'-0 10" 10" 9" I-0 10" 10" 9’ 10" 10" 9’ v
I-5 I'-2§ I-2} I-03 -5 I-24 I'-24 103 I-24 I-24 1-03 vl
5'-0 46 4-0 3-6 -0 4-6 4-0 36 4-6 4-0 3-6 W
w
=1 =
NOTES:
. SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
AND DESIGN STRESSES.
2. SEE DRAWINGS TWH 45-2-87 THRU 45-5-87 FOR LOCATION
OF CERTAIN DIMENSIONS TABULATED.
3. SEE DRAWING TWH 45-6-87 FOR HEADWALL NOTES.
" STANDARD DESIGN
& = .
3 ~ FLARED WING HEADWALLS
& @ FOR
2 din] TWIN REINFORCED CONCRETE BOX CULVERTS
ANIE
o (‘\J E
ol -4l
o lé IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
PLAN VIEW = e B TR TWH 45-1-87
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TWH 45-2-87

6m3 @ 9 CTS. 9 6m2 e 9 CTS. 9

i FLARED 6m4 s \
Q
o~
&
_______ 3 _ N
V1
z <
°
; w
& 71 °
—§ CULVERT =
\ \ X
= - 1 _ / - ) %— —————— ——————=
~N 1 \N __ T =
\N \\
*
A3 (X<}
4il -
T p—
. F
(=]
® PARAPET
FACES °

A

I'-0

6f3 e I'-0

PLAN VIEW - TOP 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.

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

4. THERE ARE NO 5c¢ll BARS IN THE 6 HEIGHT HEADWALL.
5.FOR DIMENSION TABLE SEE DRAWING TWH 45-1-87.
6.FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON DRAWING TWH 45-4-87.

N STANDARD DESIGN

w y

3 ~ FLARED WING HEADWALLS
8 @ FOR

% din] TWIN REINFORCED CONCRETE BOX CULVERTS

& AN

- &

— .

@ lé = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
3 ~3 JULY | 1987 TWH 45-2-87

27-JUL-2010 11:11 tsorens W:\Highvay\Bridge\Standards\Culverts\EnglishSignedTwinCulverts.dgn TWH 45-2-87 \\ntpprtsvr2\BrgPDF



TWH 45-3-87

END OF WING

®
p
3
N\ N\ CULVERT
-—N 4 in _\________;___
[—— PARARET
FACES I
Gpl S
el
" 5c12 2
443 —— L
N\ —
~
&
WINGHA
“{0‘\“ TAC . \“\\\\G“N‘\’
\ ® cQOTWNG
o pEt
- \3 V-0 BE e 0
&\ 500 © o B X - SEE NOTE 4
Ac2
Wt 8 NOTES -
«® I.BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
S SIZES OF HEADWALLS IN THIS STANDARD.
2. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF
6 END OF APRON WING FOR ALL HEADWALLS.
3.TOP TRANSVERSE FLOOR BARS ARE REFERENCED APPROXIMATELY 4"
END OF WING N FROM THE BACK OF THE PARAPET FOR ALL HEADWALLS.

PLAN VIEW

- BOTTOM OF APRON REINFORCING BARS

4. THERE ARE NO 5cll BARS IN THE 6'HEIGHT HEADWALL.
5.FOR DIMENSION TABLE SEE DRAWING TWH 45-1-87.
6.FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON DRAWING TWH 45-4-87.

STANDARD DESIGN

FLARED WING HEADWALLS

FOR
TWIN REINFORCED CONCRETE BOX CULVERTS

APPROVED BY %

AN
é IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

~3 JULY , 1987 TWH 45-3-87

LATEST REVISION DATE :

27-JUL-2010 11:11

tsorens
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3
CL.

* _
|
CULVERT
i |\ PERMISSIBLE CONSTRUCTION JOINT HEIGHT ANGLE
= BEVELED 2 x 6 KEYWAY (H) 61 s
. ———6p 6 26° 59’ [ 60° 21’
= r 8 26° 53 | 59° 23’
o 10 26° 49’ | 58° 48’
<| 12 26° 47" | 58° 24’
25 CL.

SECTION THRU CURTAIN WALL

REVISION - 04-07 - ADDED PERMISSIBLE CONSTRUCTION JOINT IN CURTAIN WALL.

TWH 45-4-87

'S TOP OF PARAPET 'FTOP OF PARAPET -0 ¢ CULVERT
L B 2 CLR. -—
Al ey T
3, ¥ \A—i “f’i‘!“ R g —
1le | = « o et s CANYE (05 ~ 71 A
J | =1 I S LN - dile s ’1 < -
PERMISSIBLE J e \ ALTERNATE PERMISSIBLE i
CONSTRUCTION JOINT S TOP OF OPENING CONSTRUCTION JOINT 4 J‘ ‘
—AL PERMISSIBLE e
CONSTRUCTION JOINT
TOP OF WINGWALL DETAILS SECTION THRU PARAPET
L — & CULVERT
<
~N ©
[ | — CURTAIN WALL DETAIL
6s3 —— 6s4
6 -
5h 1 656
F.FH. k-
= XW
E N|’s 4b
& : BFA
3 SN NOTES:
= 65 \ I. SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
) 5¢ AND DESIGN STRESSES.
. BF.V. 2.FOR DIMENSION TABLE SEE DRAWING TWH 45-1-87.
< 6 . ’ BEVELED
3 - 4 1 . KEYWAY
~ ' [\ 4L o STANDARD DESIGN
—— v -
L TR W = Ty 3 - FLARED WING HEADWALLS
= . 4d| 43 z @
bmd e S FOR
~l= 6fl 2% g TWIN REINFORCED CONCRETE BOX CULVERTS
[T ‘1o
TYPICAL SECTION - NEAR CENTER OF APRON =3 | Vg
a iq IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
3 JULY , 1987 TWH 45-4-87
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TWH 45-5-87

6sl
< g K
s 5fq GALV. STEEL
hd FENCE ANCHOR o o 403 A—— PENCE WNCHOR
@ ; A/‘/
654 o B (IS - -0
/ = T S—
g = — N —
I ! f —I T
= I
- e T > of [ e
[ ‘ ‘ = - [
= | |
| AA - SEE NOTE 2 |
I L I
6 | 420 10 4cle -0 L 6
=1
TYPICAL VIEW - FRONT FACE REINFORCING SHORT WINGWALL TYPICAL VIEW - FRONT FACE REINFORCING LONG WINGWALL
Ps PL
~~—
T f
o N 5012 AA—]
1-0 5¢9
[~ Q
ol 2 < 3< o LUl —scn x
1 ¥
le—t=—5CT
[ e : i
] .
[ < [
! A A~ SEE NOTE 3 :
X - SEE NOTE 4 X - SEE NOTE 4
6 5¢8 @ I'-0 5¢7 @ 10 6
4-6 5c10 @ 10 5¢9 @ 10 I5-6
19-0 X % Scll @ 10 X Scll @ 10 X 31-0 X
TYPICAL VIEW - BACK FACE REINFORCING SHORT WINGWALL TYPICAL VIEW - BACK FACE REINFORCING LONG WINGWALL
ol
3 ¥ | c3
PR NOTES :
¥ I.BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
RSP SIZES OF HEADWALLS IN THIS STANDARD.
2.0NE 4c3 BAR, HEADWALL HEIGHTS OF H=6, H=8", HI2' AND
THO 4c3 BARS, HEADWALL HEIGHT OF H=10'.
3, ONE 5012 BAR, HEADWALL HEIGHTS OF H=6, H=gy, H=12 AND
THO 5cl2 BARS, HEADWALL HEIGHT OF H=10".
ol 4.NOT APPLICABLE TO HEADWALL HEIGHT OF H=6'.
= 5.FOR DIMENSION TABLE SEE DRAWING TWH 45-1-87.
3 2
| v
3
CULVERT | SLOPE
HEIGHT y - STANDARD DESIGN
e UL R [~ (H) INCHES = /
- S S v 3 3 ~ FLARED WING HEADWALLS
o I N—2-4c4 (oNe FF.OF o o I%, i 5 ® FOR
: ON EACH FACE) PARAPET BF.OF = ! ] |8 TWIN REINFORCED CONCRETE BOX CULVERTS
< | RINIE
N 6 — TRANSITION FOR & &
FLOOR THICKNESS = il
| 4c5 BARS @ 6 STAGGERED 4c6 BARS @ @ ' é IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
FLOW LINE ™ 6" STAGGERED =< o)
TYPICAL VIEW - CENTER WALL ” TWH 45-5-87
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BILL OF REINFORCING FOR ONE HEADWALL 45° SKEW

CULVERT SPAN X

CULVERT HEIGHT

BENT BAR DETAILS

REVISED 02-10 - THE 6s7 VERTICAL DIMENSION FOR BENDING THE 3’-3 LEG WAS CHANGED.

ENGL ISHSIGNEDTWINCULVERTS.DGN - TWH 45-6-87

X 12 27X 10 X8 X6 X 12 X 10 X8 X6 FX 10 BX 8 B X6
i1 3 21 my
LOCATION SHAPE | BAR "o, [ 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. | 0% b5 Ja 535 I"Ig
FENCE ANCHOR (GALV.) | —— |5fa| 2 | 3-1 |6 ] 2 | 3-1 | 6| 2 | 3-1 |6] 2 | 3-1 |6 2| 31 |6] 2 | 31 |6 2| 31 |6] 2| 31 | 6 | 2| 31 |6] 2| 31 |6] 2 | 31 |6]5fa a4
WINGWALL,B.FH. | —— | 4bl | | | 74-9 |50 | | | 63-1 |43] 1 | 55 |36] | | 39-9 |27| 1 | 74-9 |51 | | | 65-1 | 43| | | 55 |36| | | 39-8 | 27 | 1 | 63-1 | 43| | | 55 |36] 1 | 39-9 |27 | 4bl }‘—'1 Sy
WINGHALL, B.FH. 5 | —— [4b2 | | | 46-0 32| 1| | 39-0 | 26| | | 32-0 |2l | 1 | 25-0 | 11| I | 460 |32] | | 39-0 |26 | | 32-0 |2 | | | 25-0 | 1T | | | 39-0 26| | | 32-0 |21 | I | 25=0 | 17| 4b2 I o ) ol
WINGHALL, B.F H w3 | 01T sl & | T Las] & | To Lmel b | To s | o | T fas] & | To las] B | Tot me| 4| Tot s |8 | Yo [as] 8 | Yo [me| A | oo | s | 4 = { D4t = =
FH L | —— 8 8
) R | 18 R | 10, VR | a0 UCREMER R | o0 R | 0, VR | a0 ZUEEER R | 00 AR | 100 R | 12 5t a0 o
ot | 01 %% Laal 8| %% Lisal & | F0° L6 | 8 | F00 Las | 0 | F0” o] & | Fo” Lisel & | Fo” Lae | 4 | FoC L as | 8| 00 sl 8 | o0 [ e |4 | 00 | 48 | aba
WINGHALL, BFH. 5 | ——

' VAR | 4474 VAR | 3714 VAR | 304 VAR | 234 VAR | 4424 VAR | 374 VAR | 30124 VAR | 234 VAR | 374 VAR | 30124 VAR | 9314 LENGTH 513 LENGTH 31} LENGTH
WINGWALL, FFH. | —— | 665 | 1 | 74-9 |80 | | 63-1 |68] 1 | 55 |5 | 1 | 39-9 |41 | 1 | 74-9 80| | | 65-1 | 68| | | 55 |5 | | | 39-3 | 41 | 1 | 63-1 |e8| [ | 55 |5 | 1 | 39-9 |4l |55 EC= “(5-4) B
WINGWALL,F.FH. s | —— | 566 | ¥ | 460 |50 | I | 39-0 |41 | | | 32-0 |33 | | 250 |26| | | 460 |50 | I | 39-0 |41 | | | 320 | 33| | | 250 | 26 | | | 39-0 |4 | | | 32-0 |33| | | 25-0 |26 | 506

— | b7 I S sos| & | o s | e | B | T [l L e fsos| & | e fms| | T | Bl e (e [ 8| G0 lwss| | o (| S| To s 7 / /
WINGWALL, FFH. L -+ -+
) W | 10 R | (10 VR | 400 W | 1% R | 419, R | (20 VR | 430 R | 519 UCEENEN VR | 430 R | 510 - - - .
son | 0| %0 L 8| Mo lmel | Mo Les| S| Mo Les| 0| Mo fmel 8| Mo lasl Il Mo s S| Mo Les || To |20 T To [ws| 5| To |es|see = o ° Bk °
WINGHALL,FFH. s | —~ 8
) VR | a0, R | 12, R | 502, VR | 10, VR | a0, R | 12, R | 02, R | 10, R | 412, R | 02, VR | 10,
w9 | 2| 10 |asr| T | o sl B | o |as| 2 | %0 sl 2| %l | e sl 3 | o |zl 2 | G0 s |01 ]G fmol 5 | o las |2 | G iz | s
CENTER WALL,BOTH F.H. | ——
, VAR | 3¢Po R | 510 VAR | 00 VAR | 502 VAR | 582 R | 510 VAR | o000 R | ,0% wR | 4% R | 00 R | ,00 rioh L Lo .
210 210 210 210 23 29 29 29 27 27 27 ’
2 60 49 37 72 60 49 37 60 19 37 ~ T g ~(3-0)
WINGHWALL, FEV. L 4l 10 |429 10 |306 0|22 0| 146 0 |425 10 |312 T0 |24 10 |14 0 |306 T0 |218 10 |140] 4cl
, UGN R |0 wr |19 VR | g0 GRS R |09 R |, R | g0 R |10 R |00 VR | 0,
2410 210 210 210 2-9 2-9 29 29 21 21 21
43 36 29 2 43 36 29 2 36 29 2
WINGWALL, FEN. s | —— | 4c2 10 |254 10 |18 0 |13 10 |8 0 |25 0 |186 10 |13 10 |85 0 |182 0 |127 T0 |82 4c2
) VR | 149 WR | 3% VR | 0% R | g% R | (3% R | (2% R | 0% R | g R | 2% R | 0% WR | g%
WINGWALL FFV. L | —— [4c3 | 1 | 139 2| s |6 1 | 98 |71 | 78 [5]1 | 138 2 | 18 |16 1 | 98 |6] 1 | 78 |5 | 2 | 16 [15] 1 | 96 | 6| 1 | 76 |5]4c3
WINGKALL, FFV. s 43| 2 | 13-9 | 18| 2 | 13 6] 2 | 99 |13| 2 | 73 || 2 | 138 |18] 2 | -8 |16| 2 | 98 |13] 2 | 78 |10 | 2 | 16 |15] 2 | 96 |13] 2 | T |10]4c3
CENTER WALL, BOTH F.V. acd | 2 | 19 2 19 |22 179 |22 | 18 |2| 2] I8 2 1 18 |2 2 18 |2 2] 191 |2 |2 1% |22 176 |22 15 |2 |44
10 =10 10 10 -9 -9 -9 -3 -1 -7 -1
CENTER WALL,BOTH F.V. | —— |4c5 | 86 | 10 5 |10 44 33 66 551 10 401 3110 55 44 33 4c5
) S 7 I P R v A L T B e B I O Y L e N0t AL S L 7 R A B 7 L B L it U A L R N IR s
CENTER WALL,BOTH F.V. | —— |4c6 | 3 | 12-7 | 25| 3 | 10-7 |21 | 3 | &7 |11| 3| &7 |13|3 |12 |25 3 | 10% |21 |3 | &% |11| 3| 66 |15 |3 | 10-4 |21 |3 | 84 |[1T]| 3 | 6-4 |13 |4c6
st [ 5140 (e | 5| G0 (el 5| 50 (e | 5| 50 (e | 5| T0 le| 5| G0 |e| 5| Fo e| 5| T e |5 | T0 |se| 5| To |se| S| To |se|ser g3
WINGWALL,BFYV. © | —— ¢ g
) e |0 e |10 e | 40 UGS e |G R |G R | % R | S R | IO R |0 R | IO 3=
ses | | 200 Ll | B0 Tl ot | 50 Ll ot | 50t | 3ot | 30 Tl 30 Il | % s | 4] %0 |64 50 [6]4] 50 |5]se
WINGHALL, BFV. s | —— |5c 8
, W |4 e | % W |4 W |4 | Y w4 w4 R | Y VR | 3% VR | 3% VR | 3% 1o -
95 95 9-5 95 9-4 9-4 94 9-4 9-2 9-2 9-2 L‘—’J -
57 45 3 2 57 45 34 2 5 34 2 :
WINGWALL,BFYV. L | —— | 5¢9 0 |845 0 |6l8 0 |433 0 |251 0 |840 0 |64 T0 |43 0 |255 0 |606 T0 |42 0 |251 | 5c9 4il
’ VAR | 190 VAR | 1611 VAR | 150 VAR | 130 VAR | 1g-11 VAR | 1610 VAR | 1411 VAR | iy VAR | 168 VAR | 1479 VAR | 1259 NOTE: 5¢9,10,11,12
350 sl 2| 0 ael B 50 (26| 8| G0 les| 32 0 sl 32 0 2| B 0 26| B | 10 iea | 2] 7o las| B | To || 8| To | 0t PN Diaener, O 10 T
WINGHALL,BFYV. s | — : METER.

y 5¢10 | VAR 1810 VAR | (eil0 VAR | 1420 VAR | 1210 VAR | 1a2q VAR | 62 VAR | 14 VAR | |p2g VAR | (g7 VAR | 427 VAR | |p2g 5¢l0
WINGWALL,BFV. U |~ 1|5l | 43 | 106 |47 | 31 | 106 [340] 19 | 106 |208] - | - | -| 43 | 10-6 |471| 31 | 10-6 [338] 19 | 10-6 |208] - | - | - | 3 | 10-6 |339] 19 | 106 [208] - | - | - |5cll ~
WINGWALL,BF.Y. s | 1 |5cll | 2 | 106 |285] 19 | 106 |208] 12 | 106 |131| - | - | -| 2 | 10=6 |2s5| 19 | 106 |208| 12 | w06 || - | - | - [ s | 106 |e08] 12 | 106 |31 - | - | -|Sel NOTE: INCLUDES TOP OF WINGHALL QUANTITIES.

WINGWALL, BFY. U | —1|5cl2| | | 17-8 | 18] 2 | 158 |33| I | 15-8 |14] 1 | 1-8 | 12| 1 | 17-7 [18] 2 | 157 [33] 1| | 137 || 1 | 071 |12 | 2 | 155 [32] | | 135 | 4| [ | -5 |12 |5cl2 O R IR A ioNc. INCLUDE
WINGWALL,B.FV. s | 1[5cl2| 2 | 178 |31 2 | 158 |33] 2 | 158 [29] 2 | 18 24| 2 | 17-1 |37 2 | 571 [33] 2 | 1371 |28] 2 | (-1 |24 | 2 | 155 [32] 2 | 135 |28] 2 | (-5 |24 |5cl2 :
APRON, LONGIT..BOTT. —— [4d1 | 17 | 38-0 |432] 17 | 32-4 | 367 17 | 26-9 |304| 11 | 2r-1 |239] 15 | 38-0 |381| 13 | 32-4 |281| 13 | 269 |232| 13 | 2I-I |183 | U | 32-4 |238] 11 | 26-9 |is7| 1 | 2/-1 |155] 4di SUBSCRIPT L DENOTES LONG WING,
APRON, LONGIT.BOTT. t| —— | 4d2 | 3 | 673 |I39] 3 | 558 |I16] 3 | 44-0 | 92| 3 | 326 | 65| 3 | 67-3 |139] 3 | 558 |116] 3 | 44-0 | 92| 3 | 326 |65 | 3 | 55-8 |Il6] 3 | 44-0 | 92| 3 | 32-6 |65 4d2 SUBSCRIPT s DENOTES SHORT WING.
APRON, LONGIT,BOTT. 5| —— | 4d3 | 3 | 4I-10 | 88| 3 | 34-10 [70] 3 | 27-Il 56| 3 | 210 | 42| 3 | 4r-io | 88| 3 | 34-10 [ 70| 3 | 2r-Il |56 | 3 | 21=0 |42 | 3 | 34-10 | 70| 3 | 27-1l |56 | 3 | 2I'0 |42 | 4d3 NOTES:
APRON, LONGIT., TOP —— | 6fl | 24 | 38-0 [1370| 24 | 32-4 |ll66| 24 | 263 |964| 24 | 2I-I |760| 20 | 38-0 |I142] 20 | 32-4 |971| 20 | 26'-9 [804| 20 | 2I-I |633 [ 16 | 32-4 |T77| 16 | 269 |643| 16 | 2I'-l |507| 6fl . SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
APRON, LONGIT., TOP o2 | 05 | %0 las| 02 | 50" |ws| 2| o leos I | o |ws| 5| %o lwes| 02| %0 lses| & | o leos| L | o s |2 S0t ws| 2| T ze| I | o |13 e AND DESIGN STRESSES.
. L —_—
b g ViR | 349, VAR | g VR | 1% R |79 VAR | 349, VAR | 'y VIR | 1% WR | 7% VR | 5yl VAR | 5% R | 179
8-l 5-g &-10 7400 8-l 59 6-10 70 5-9 &-10 70
APRON, LONGIT, TOP 5 | —— | 683 | 3o | 10 |292| B | to o] B | To || fa | o |7 | T |em| | o (2| Bl To s\ Aq| To |78 |\ 2ol o |e| i | To ||t | 0 |18 |6 HEADWALL NOTES:
APRON, LONGIT,TOP L 6f4 | 1 3754:23 5] 1 233:6I %] 1 253|'- I50 80 1 Igs-'zs 60| 1 3754:23 5] 1 2:3:6I % | 253|'- I50 80 1 |389-'29 80 | | 2(?3:6I %[ 1 253|'- ISO 80| 1 I389:29 50 | 674 THIS HEADVALL 15 BASED ON A 3! ‘SLOPE NORMAL TO CENTERLINE OF ROADNAY.
ly o —_— - - -! -! - - -! -! - - -!
APRON, LONGIT.,TOP 5 | —— | 65 | | | 45-11 | 72| | | 390 | 59| | | 32-0 | 48| | | 25-0 | 38| 1| | 45-11 | 72| | | 39-0 |59| | | 32-0 | 48| | | 25-0 |38 | | | 39-0 | 53| I | 32-0 |48] | | 25-0 |38 6f5 I'L'E é;?,?sg CTO';;?fg:'g:fogos3§R;$M§£ET$0':EUSIELLCSFS;CJ”L’:"IE AND  GRADE.
PARAPET, VERTICAL — 04 51 6-8 |227] 49 6-8 |218] 49 6-8 |218] 49 6-8 |28 43 6-8 191 | 4l 6-8 |183] 4l 6-8 |183] 4l 6'-8 183 | 33 6-8 |147| 33 6'-8 |47 | 33 6'-8 | 147] 4il DRESSED AND BEVELED STRIP. 4
PARAPET, HORIZONTAL | —— | 1j1 | 4 | 358 [292] 4 | 355 [290] 4 | 35-5 [290] 4 | 35-4 |283] 4 | 30-0 |245| 4 | 298 |243] 4 | 299 |243] 4 | 2978 |pa3 | 4 | 241 [191] 4 | 24-1 [191] 4 | 24-0 1% | 1jI ALL REINFORCING 1S T BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
304 2910 2910 29-6 2510 -4 54 25'-0 20°-10 20'-10 206 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
19 19 17 10 17 17 17 2 14 14 15
APRON, TRANS., TOP éml 10 |91 T0 |89 10 [800 10 |456 T0 |68 10 |685 T0 |68 T0 | 469 0 |463 0 |463 T0 |49l | 6mI AR CHAIRS, A A AN 3~
d d VAR | 33l VAR | 3315 VAR | 32000 VAR | 5.3 VAR | g0 VAR | 5er'a VAR | paics VAR | 5721 VAR | 533 VR | 33 VAR | y3is Eg 3u$L|CHE|§R|SN TTHElNSTTEf’\‘/D'&F?DfJnggITFI'gg'ﬁng.N 3'-0 IN EITHER DIRECTION
3511 354 18-9 29-0 286 286 19-0 255 235 \
3 6 9 8 10 3 4 6 8 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2
APRON, TRANS., TOP I T I L e e B R I e O e T e B I e A R B A e R e L I A UNLESS OTHERWISE NOTED OR SHONN. CLEARANCE TO THE BOTTOM ENDS OF
- K - - - - - - - VERTICAL BARS SHALL BE 3 INCHES.
1811 1611 15-10 14-6 5 16-0 144 13-0 146 1210 -6
1 1 1 7 14 14 14 10 I 12 I CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
APRON, TRANS., TOP — |em3 0 |598 T0 |54 T0 |55 10 |m 10 |443 10 |407 10 |31 T0 | 2% 10 |286 0 |287 10 |237| 6m3
T VAR | 57021 VAR | 950 VAR | 9513 VAR | 180 VAR | 949 VAR | 9919 VAR | 9117 VAR | g3 VAR | 5012 VAR | 19— VAR | 722 HORIZONTAL TAILS OF BARS "b" & “s" ESTIMATED TO EXTEND 2'-0 BEYOND
APRON, TRANS.,TOP —— [emd | Il | 187 |307] 1l | 16-10 [278] 1l | 15-6 |256] 1 | 13-1 |230] 9 | I6-1l |228] 9 | 155 |208] 9 | 14-0 |189] 9 | 12-6 [i68 | 1 | 14-0 [141] 1 | 125 | B3] 1 | -1 | 117]emd e I T i i
APRON,TRANS,,BOTT, e | 2 | 21 P8 fuse| 0B | P10 Jass| 2 | P10 Jeed| 2 | 0 lmos| 2| 70 foor| S8 | o vas| 02 | F0' | sis| 22| 0 Jaee 6 | o Jeos| 2 | To | air] ems OF BARREL A NINIVLN OF 2-0'BEYOND BACK OF PARAPET.
T VAR | 535 VAR | 41 VAR | 44-g VAR | 404 VAR | g710 VAR | 433 VAR | 390 VAR | 348 VAR | 37 VAR | 334 VAR | 299 THE "LENGTH" COLUNN REFLECTS TOTAL NUMBER OF FEET NECESSARY
CURTAIN, HORIZONTAL ——Tepl | 4 |35-1 |24| 4 |35-4 |212] 4 | 354 |212| 4 | 35-2 |2ll| 4 | 29-11 |180| 4 | 29-8 |118| 4 | 298 |118] 4 | 29-6 | 177 | 4 |24-0 |144| 4 |24-0 |144| 4 | 23-10 |143] epl TO MEET THESE REQUIREMENTS.
CURTAIN, HORIZONTAL L | —— | 6p2 | 4 | 42-4 |266] 4 | 36-0 |216| 4 | 29-8 18] 4 | 23-4 |140| 4 | 42-4 |266] 4 | 36-0 |216] 4 | 29-8 |18 4 | 23-4 |140 | 4 | 36-0 |216] 4 | 29-8 |178] 4 | 25-4 |i40] ep2
CURTAIN, HORIZONTAL s | —— | 6p3 | 4 | 158 |94| 4 | 13-8 | 82| 4 | 1'-1 10| 4 | 9-1 |58 4 | 15-8 |94| 4 | 38 |82 4 | -1 |70] 4 | 91 |5 | 4 | 138 |82] 4 | -1 |10] 4 | 9-1 |58 6p3
WING SLOPE,BOTH F. L] ——~ |65l | 2 | 8-4 |25| 2 | 84 |25| 2 | 8-4 |25] 2 | &4 |25| 2 | 8-4 |25] 2 | &4 |25]| 2 | 8-4 |25] 2 | 84 |25 | 2 | 8-4 |25] 2 | &4 |25| 2 | 8-4 |25]6sl . STANDARD DESIGN
WING SLOPE,BOTHF. 5| —~— | 6s2 | 2 | 7-1l |24| 2 | 7= |24| 2 | 7=l |24| 2 | 7-11 |o4| 2 | 7= |24| 2 | 70 |24| 2 | 71l |24| 2 | 7= |24 | 2 | 70 |24 2 | 7-Il |24| 2 | T- |24 |62 N
WING SLOPE,BOTHF.  L| —— | 683 | 2 | 694 |214] 2 | 576 [119] 2 | 45-9 |43 2 | 3310 [102] 2 | 694 |214] 2 | 576 |119] 2 | 45-9 |143] 2 | 35-10 |10z | 2 | 576 |119] 2 | 45-9 |143] 2 | 33-10 |102] 653 B .
WING SLOPE,BOTH F. 5| —— | 6sd | 2 | 42-3 |133] 2 | 35-0 |105] 2 | 21-9 | 83| 2 | 20-6 |62| 2 | 42-3 |133] 2 | 35-0 |105] 2 | 27-9 | 83| 2 | 20-6 |62 | 2 | 35-0 |105] 2 | 27-9 |83| 2 | 206 |62 64 a N FLARED WING HEADWALLS
WING SLOPE,FF L | —~ |6s5 | | | 146 |115] | | 62-8 | 97| 1| | 50-10 [79| 1 | 39-1 |59 I | 146 |15] | | 62-8 | 97| | | 5010 |79 | 1 | 39-1 |59 | | | 62-8 | 97| | | 50-10 | 79| I | 3%-1 | 53] 6s5 z ~|@ FoR
WING SLOPE,FF s | —~— | 636 | | | 414 | 74| | | 40-1 | 63| | | 32-10 |49 | | | 25-6 | 38| | | 474 | 74| 1 | 40-1 | 63| | | 32-10 |49 | | | 25-6 |38 | | | 40-1 |63| | | 32-10 |49| 1| | 256 |38 66 5o a
v o X
CENTER WALL,BOTHF. |~ [ 6s7 | 2 | 38-8 |1l6] 2 | 32-10 | 99| 2 | 26-10 |81 | 2 | 20-1l |63] 2 | 38-8 |il6]| 2 | 32-10 | 99| 2 | 26-10 |81 | 2 | 20-11 | 63 | 2 | 32-10 | 99| 2 | 2610 |81 | 2 | 20-1l | 63] 687 = N TWIN REINFORCED CONCRETE BOX CULVERTS
CURTAIN, VERT. 3|5t | 61 | 71l |504] 55 | T-5 |425| 4 | 6-11 |346| 4 | 6-5 |214| 51 | 71 |41 | 51 | 7-5 [395] 44 | -1l |317] 31 | 65 |248 | 47 | -5 |364] 40 | 6-1l |289] 33 | 6-5 |221 | 5t 23| |2
REINF. STEEL 14,660 Ibs. 620 Ibs 8873 Ibs. 6243 Ibs. 13,704 Ibs. 10,711 Ibs. 8131 Ibs. 5646 Ibs. 9881 Ibs. 7423 Ibs. 5076 Ibs. — &
CAUTED PARAPET 8140 | g [37 1 005 D7 w2 [36] s |35 60 33 s |38 g5 132 ase |29 ] 190 29| sgp |28 190 i IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
ONE HEADWALL |CONCRETE | WINGWALLS 1419 | cu.yd. [252 | cu.yd. [I7.0 | cu.yd. 9.4 cu.yd. 419 | cuyd |52 | cuyd |IT0 | cuyd |94 cu. yd. 1252 | cu.yd. |IT.0 | cu.yd 9.4 cu. yd. <
FOOTINGS _|91.9 1.6 545 38.9 80.6 62.3 472 333 51.] 383 26.8 — JULY , 1987 TWH 45-6-87
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CONCRETE PLACEMENT ESTIMATE OF QUANTITIES - ONE JOINT - 8’ SPAN
o2 SPANS + 476 , SIZE _ [FOOTING | WALLS | SLAB | BILL OF REINFORCING STEEL 8x 6 8 x 8 8 x 10
, 2 SPANS + 2776 8x 6 | 2511 | 1.049 | 2.071 MARK|  LOCATION SHAPE |NO.[LENGTH | WEIGHT NO. [ LENGTH | WEIGHT |NO. | LENGTH | WEIGHT
BARS 6yl @ 10 C-C 8 x 8 | 2.5l 1.420 | 2.071 |6xI | SLAB AND FLOOR 1|8 | 28-4 | 340 |8 | 28-4 | 340 |8 | 28-4 | 340
NO. OF SPS.= 25 + 2 l.— § CULVERT 8 x 10' | 2.5 1790 | 2.071__|6x2| WALLS — |8 54 64 |8 ]| 14 88 |8 | 9-4 | 2
SPAN + 1'-0 0 6yl | TOP AND SIDES C_/[35] 62 | 324 |39] 6-2 | 361 |43] 6-2 | 398
6x| —1'-0 = 6y2 | BOTTOM 19| 7-3 207 19| 7-3 207 19| -3 207
! _\ 6z | BOTTOM & FLOOR r |ie] 33 935 [19] 3-3 935 |19] 3-3 93
TOTAL WEIGHT (LBS.) 1028 1089 1150
| . di T —— = = 2-0 10 TOTAL CONCRETE 5.6_cu. yds. 6.0_cu. yds. 6.4 _cu. yds.
- = A — A 3 BENT BAR DETAILS
° - [ /., e I 1,13
: y
- 3" PREFORMED : ‘
— 2 ’
=1 ola JOINT FILLER - ? IR \ 2s + 40
V<t T - I S 4
_ o ¢ N L1 o| o © n AN 6x|
- XL —5= . = 2
+| & g , :.|.: T4 § é 6yl ol = T o 3
- — hu g — I ~N
> 5 KEYWAY » Lo 5 -
o .
z Z CONSTR. (SEE BARREL) jOIFI’\IRI'EFFOIT\Ing ; 6x2 Z 6x2 T
2 JOINT——] | o T ~ =
@ BN 6y2 & 62 T S - D=4l | =
3 . R o = TOP & SIDES - BARS oyl Ty ex| 77
- NS RPN Or = 2S + 4'-0
3 3" PREFORMED
o\ , o JOINT FILLER 6x| & 6x2
sPaN + 10 73 il /—sz /—eyz
0 oo L ‘ -9 1-3}
BARS 6y2 @ 1'-0 C-C ol = \\| . w;};% D=4 0
NO. OF SPS.= 25 + 2 \ | d |
2 SPANS + 3-0 " 6x -/ (TYP) % -
2 SPANS + 4'-6 " =l 3 T ©
-— © ) | - LIO
JOINT DETAIL 3 L ¥ - E
3 K ; PERMISSIBLE CONSTRUCTION =
SECTION THRU BARREL - ay [ \\o |23 JOINT (SEE STD. TWCBJ 3-87 ) -1 Y
o |- N
. , 2-0 1= oy
I'-0 NOTE:
o .- ALL DIMENSIONS ARE OUT TO OUT.
¢ o 10 BOTTOM BARS - 6y2 & 6z D = PIN DIAMETER.
— 6yl
@dnn
N
gt | | S Aottt 20 I'-0
' ol LI "o
- | P 6xI = - | — 6)"
= | SLAB ® [ NG NOTES:
+ 6x L T fn mmEe
z T " — R I. DIMENSIONS AND QUANTITIES SHOWN BASED ON SLAB THICKNESS OF 8",
= I PREFORMED = - WALL = 10", AND FLOOR = 10",
o ' JOINT FILLER ex ;'jl et & 2. CHANGE LENGTHS OF BARS 6xl, 6z, AND ADJUST REINFORCING STEEL AND CONCRETE
| | — QUANTITIES ACCORDINGLY FOR SLAB, WALL, AND FLOOR THICKNESSES OTHER THAN SHOWN.
| | . 3. ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE EDGE
° I ol L= 2, PREFORMED TO OUTSIDE OF BAR, EXCEPT AS NOTED.
) I A = € CULVERT T+ L l | JOINT FILLER 4.MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE
IS Sl I OIS /o =z | Do CURRENT STANDARD SPECIFICATIONS OF 1.0.0.T.
e 5 - T - + bxe T ox2 5. SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
2 = i I e AND DESIGN STRESSES.
= , — 6yl 6.BARS 6x| MAY BE FURNISHED IN TWO EQUAL LENGTHS ADDING 2'-0 TO THE
% : e OVERALL LENGTH TO OBTAIN A 2-O MIN. LAP. THE ABOVE IS TO BE PERFORMED
o 6y2 & 6z <« | exl P — AT NO ADDITIONAL COST TO THE CONTRACTING AUTHORITY.
i B =l 7.BARREL FLOOR BARS ml ARE TO BE SHORTENED 6" AT BELL JOINTS.
S| S —
x| 4 P»y,vr,b HH O ERNE ORI
= 5 7
5 = T FLOOR roe L ...
6x| 1l " PERMISSIBLE CONSTRUCTION
L JOINT (SEE STD. TWCBJ 3-87)
- STANDARD DESIGN
7 Zr Uy 7 Ty
e e LONGITUDINAL SECTION 5
[i z - CULVERT BELL JOINTS
™ i 2 eyl 3 | @ FOR
? o5 3 a TWIN REINFORCED CONCRETE BOX CULVERTS
< >« 3 ’
g3 |2 8’ SPAN
— a
PLAN VIEW - M
@ i IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<
- JuLY , 1987 TWCBJ 1-87

REVISED 04-07 - ADDED BAR SIZE TO BAR LABEL IN BAR LIST AND SHOWED BAR WEIGHTS PER BAR LABEL. 6x BAR LENGTHS CHANGED.

TWCBJ |-87
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e ESTIMATE OF QUANTITIES - ONE JOINT - 10’ SPAN
& SPATS * 9t BILL OF REINFORCING STEEL 0 % & 10" x 8 10 x_10' 0" x_12'
, 2 SPANS + 2-6 MARK___ LOCATION SHAPE [NO.JLENGTH | WEIGHT [NO.JLENGTH [ WEIGHT |NO.JLENGTH | WEIGHT |NO.JLENGTH | WEIGHT
BARS yl @ I'-0 C-C ] 6x| | SLAB AND FLOOR | 1|8 33-4 | 401 |8 | 33-4 | 401 |8 33-4 | 401 |8 | 33-4 | 4ol
NO. OF SPS.= 25 + 2 l.— & CULVERT 6x2 | WALLS — |8 ] 5-4 64 |8 7-4 88 |8 9-4 | 112 [8] 11”4 | 136
SPAN + 1'-0 o ” 6yl | TOP AND SIDES C_|39] 8-0 | 469 |43] 8-0 | 517 |47] 8-0 | 565 |5/ 8-0 | I3
x| 13 ] - 6y2| BOTTOM C_ 23] 90 | 311 23] 90 | 31l [23] 90 | 3l [23] 9-0 | 3II
. _\ wlo 6z | BOTTOM & FLOOR r |23] 3-8 27 23] 3-8 127 [23] 3-8 127 |23] 3-8 127
" TOTAL WEIGHT 1372 1444 1516 1588
ﬁ —— § o | TOTAL CONCRETE 10.3  cu. yds. 10.8 cu. yds. 1.4 cu. yds. 12.0 cu. yds.
T I RS B z b PREFORVED ESTIMATE OF QUANTITIES - ONE JOINT - [2’ SPAN
o "o L/Ze | hd ~ | BILL OF REINFORCING STEEL 12’ X & 12’ x 8 12 x_10° 12 x 12
< y MARK] _ LOCATION SHAPE [NO.JLENGTH | WEIGHT [NO.JLENGTH [ WEIGHT [NO.JLENGTH | WEIGHT [NO.JLENGTH | WEIGHT
lu o -—
- 2 RRETORVED TOP & SIDES BARS 6yl 6x| | SLAB AND FLOOR | 1|8 | 37-4 | 449 |8 | 37-4 | 443 |4 | 37-4 | 443 |8 | 37-4 | 449
: + = I £ ° 6x2 | WALLS — | 8| 5-4 64 8| 7-4 88 8| 9-4 112 8| II'-4 136
| 8= == L] I 6yl | TOP_AND SIDES C_|43] 8-0 | 517 |47] 8-0 | 565 [51] 8-0 | 63 [55] 8-0 | 66l
SN exe— < = T = 6y2| BOTTOM C_ |27] 9-0 | 365 |27] 9-0 | 365 |27] 9-0 | 365 |27] 9-0 | 365
| ol . L + 6z | BOTTOM & FLOOR r |27] 3-8 149 [27] 3-8 49 [27] 3-8 149 |27] 3-8 149
— S x
RS KEYWAY F 1" PREFORMED TOTAL WEIGHT 1544 1616 1688 1760
- Z CONSTR. / (SEE BARREL) N o EXP. JOINT FILLER TOTAL CONCRETE 1.5 cu. yds. 12.] cu. yds. 12.7 cu. yds. 13.3 cu. yds.
4 JOINT — L S« 6z 6y2
@ EIN 6y2 & 6z 1 -~ ‘ — ,/7 a
R Al > 7\ = of 1 R NI
= 2 : P I R R S T [ crwn ey
© © ‘ 7 E -
J 6x| —
S BENT BAR DETAILS
X L=
SPAN + 1-0 8 3 5 PERMISSIBLE CONSTRUCTION 25 + 4-6
BARS 6y2 @ 10 C-C e 4 JOINT (SEE STD. TWCBJ 3-87) o)
NO. OF SPS.= 2S5 + 2 2 SPANS + 3/-0 o1 YL
2 SPANS + 5-0 o ¥ Nk M
o — - 7 Ny <
o —_
JOINT DETAIL - &2 2 6x2 T
BOTTOM BARS - 6y2 & 6z . 22 T
SECTION THRU BARREL 9 & i
Ty oxi D42 ¥
2'-6  1'-3 v \
25 + 46
z 1’-3 1’-3 6x| & 6x2
Yy [II b 6y|
] . 2'-5 1-0
- . o ro
______ N I S CONCRETE PLACEMENT ) \
—————— MEEESE——F T SIZE _ |FOOTING | WALLS | SLAB C
) 10'X 6 | 4727 | 1.640 | 3.883 <
- I el 10'X 8 | 4727 | 2.218 | 3.883 .
L b 10'X 10" | 4727 | 2.797 | 3.883 Y
+ 6x| e 10'x 12 | 4727 | 3.316 | 3.883 (TYP) PPN IV
E — SLAB 12X 6 | 5.422 | 1.640 | 4.461 Y e -~—
P 1 © v PREFORMED 12X 8 | 5.422 | 2.218 | 4.461 : 6y2
L —] 2
? L JOINT FILLER 12X 10' | 5.422 | 2.797 | 4.46l 3'—'; BllegusAISE?ESRE ouT TO OUT. J
< © 127X 12’ | 5.422__| 3.316 | 4.46l - :
o T PR NOTES:
i L 2 Tl g
B0 O N oot i | oot f@ CULVERT = ! I.DIMENSIONS AND QUANTITIES SHOWN BASED ON SLAB THICKNESS OF 8,
+1 2y —% 3 B ST - bx | —= L +— éxl WALL = 10", AND FLOOR = [0".
2 T p— 1 - 2. CHANGE LENGTHS OF BARS 6xI, 6z, AND ADJUST REINFORCING STEEL AND CONCRETE
= e — I P! QUANTITIES ACCORDINGLY FOR SLAB, WALL, AND FLOOR THICKNESSES OTHER THAN SHOWN.
& 1 L & ° i — " PREFORMED 3.ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE EDGE
o I Lo 6y2 & 6z I i g JOINT FILLER TO OUTSIDE OF BAR, EXCEPT AS NOTED.
| Lo =+ T 6x2 11 [ 4.MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE
| Pl +| ; 1L CURRENT STANDARD SPECIFICATIONS OF 1.D.0.T.
l | t—exi = | L— 6x2 5. SEE DRAWING TWRCB-GI-87 FOR GENERAL INFORMATION, SPECIFICATIONS,
z : A/, I4H —t AND DESIGN STRESSES.
o J L LooR il 6yl 6. BARS 6x| MAY BE FURNISHED IN TWO EQUAL LENGTHS ADDING 2-0 TO THE
x| % Do -~ - -/ OVERALL LENGTH TO OBTAIN A 2'-0 MIN.LAP. THE ABOVE IS TO BE PERFORMED
| P N i Ly L 62 AT NO ADDITIONAL COST TO THE CONTRACTING AUTHORITY.
! Lo S— Ry — — 7.BARREL FLOOR BARS ml ARE TO BE SHORTENED 6" AT BELL JOINTS.
: : Nl Sath — s e
R t t N OT m— [ /Le , o STANDARD DESIGN
o 7 27 T 7 7 27 K g / y w
= g s T N N - Y
— — in Yy = = PERMISSIBLE CONSTRUCTION 3 - CULVERT BELL JOINTS
" W ' ¢ JOINT (SEE STD. TWCBJ 3-87) z RIES FOR
i 6yl - =
- y T a TWIN REINFORCED CONCRETE BOX CULVERTS
, ©
) PLAN VIEW LONGITUDINAL SECTION 23| e 107 AND 12" SPANS
— a
a 4 = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<
- JULY , 1987 TWCBJ 2-87

REVISED 04-07 - ADDED BAR SIZE TO BAR LABEL IN BAR LIST AND SHOWED BAR WEIGHTS PER BAR LABEL. 6x BAR LENGTHS CHANGED.

TWCBJ 2-87
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6x| BARS

2" x 6"
BEVELED KEYWAY

6z BAR
—_— l_ - b o D
SWELLSTOP Ny ! ]
WATERSTOP |
OR APPROVED
EQUAL

6y2 BAR

PHASE T BELL JOINT FLOOR

SECTION A-A
BELL JOINT AT FLOOR

COST FOR WATERSTOP CONSIDERED INCIDENTAL TO THE PROJECT.

6x| BARS

21 5 @t
BEVELED KEYWAY

PHASE I BELL JOINT
[AND BARREL FLOOR

62 BAR \
SWELLSTOP | ; \
WATERSTOP
OR APPROVED
EQUAL
I 1
|
! J 6y2 BAR
L A PHASE 1 BELL JOINT FLOOR
10
SECTION B-B

BELL JOINT AT FLOOR

COST FOR WATERSTOP CONSIDERED INCIDENTAL TO THE PROJECT.

PHASE T BELL JOINT FLOOR

© PHASE T BELL JOINT
fAND BARREL FLOOR

f .
|
|
|
|
|
|
|

SWELLSTOP 1 2" x 6"

WATERSTOP KEYWAY

O

PLAN VIEW - PHASE I

( SHOWING PHASE I OF FLOOR BELL JOINT CONSTRUCTION )

NOTES:

THE DETAILS SHOWN ON THIS SHEET ARE AN OPTION FOR THE CONTRACTOR
TO CONSTRUCT THE FLOOR OF THE BELL JOINT WITH A PERMISSIBLE
CONSTRUCTION JOINT AS SHOWN.

REINFORCING STEEL WILL BE PLACED PRIOR TO PLACING THE PHASE I
CONCRETE.

THE COST OF THE WATERSTOP IS CONSIDERED INCIDENTAL TO THE PROJECT.

A 2" x 6" BEVELED KEYWAY WILL BE FORMED TO THE DISTANCE SHOWN
AND LOCATION NOTED BEFORE PLACING THE CONCRETE.

FOR DETAILS AND DIMENSIONS OF THE BELL JOINT REFER TO THE BELL
JOINT STANDARD SHEETS.

PHASE T BELL JOINT
NAND BARREL FLOOR
| |

PHASE T BELL
JOINT FLOOR

PLAN VIEW - PHASE I

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

a
=
4
—
o | |.u STANDARD DESIGN
x
@ < -|PERMISSIBLE CULVERT BELL JOINT
= z 4 |@ FOR
o~ %] 9 TWIN REINFORCED CONCRETE BOX CULVERTS
@ > NE
3 4 NE ALL SPANS
— a
é Q iq IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
) <t
v*m; 3 APRIL, 2002 TWCBJ 3_87
o
e
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