lowa Department

P OIS
< ©f Transportation

Highway Division

TRIPLE REINFORCED CONCRETE

GENERAL NOTES:

|. THE RCB CULVERT SECTIONS ARE DESIGNED FOR HS20-44 LIVE LOAD
AND EARTH FILLS OF VARYING HEIGHTS.

2. THE MAXIMUM SERVICE LOAD STRESS (ksi)IN THE REINFORCING STEEL FOR
CRACK CONTROL SHALL BE:

fsa = 170 / ¥dcA
dc AND A ARE IN INCHES AND INCHES? RESPECTIVELY

3. 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).

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

5. LONGITUDINAL REINFORCING IS NOT TO EXTEND THRU THE CONSTRUCTION
JOINTS, EXCEPT FOR 5r|1 DOWEL BARS IN SLAB.

6. 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.

7. FLOOR OF BARREL IS TO BE FINISHED SMOOTH. SIDES OF FOOTING ARE
TO BE FORMED TO INSURE CORRECT LINE AND GRADE.

8. ALL EXPOSED CORNERS 90° OR SHARPER TO BE FILLETED WITH A 3"
DRESSED AND BEVELED STRIP.

9. THE PERMISSIBLE CONSTRUCTION JOINT AT THE TOP OF THE WALLS MAY BE
LOWERED AT THE CONTRACTOR’S OPTION WITH ENGINEERS APPROVAL.

10. 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.

Il. 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.

12. REINFORCING BAR CLEARANCES WILL BE AS FOLLOWS:

EDGE CLEARANCES: 2" EXCEPT
TOP OF FLOOR 2.'," TO NEAR TRANSV. REINF. BAR
BOTTOM OF FLOOR 3%” TO NEAR TRANSV. REINF. BAR
END CLEARANCES:
VERTICAL TOP 2"
VERTICAL BOTTOM 3" OR 3%" IF OVERALL HEIGHT OF THE
CULVERT IN NOT TO A FULL INCH
TRANSVERSE 2"

13. 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.
14. IF O FT.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.
5. ALL DIMENSIONS ARE IN FEET AND INCHES UNLESS OTHERWISE NOTED OR SHOWN.

SPECIFICATIONS:

DESIGN: AASHTO SERIES OF 1992, EXCEPT AS MODIFIED IN
GENERAL NOTES 2 ABOVE.

CONSTRUCTION: STANDARD SPECIFICATIONS OF THE IOWA DEPARTMENT OF
TRANSPORTATION SPECIFICATION, CURRENT SERIES, PLUS CURRENT
SUPPLEMENTAL SPECIFICATIONS AND SPECIAL PROVISIONS.

INDEX FOR CULVERT STANDARDS

TRRCB 10-6-01 CULVERT BARREL DETAILS - 10" x &’
VARIABLE DIMENSIONS AND QUANTITIES TABLE

TRRCB 10-8-01 CULVERT BARREL DETAILS - 10" x 8’
VARIABLE DIMENSIONS AND QUANTITIES TABLE

TRRCB 10-10-01 CULVERT BARREL DETAILS - 10’ x 10’
VARIABLE DIMENSIONS AND QUANTITIES TABLE

TRRCB 10-12-01 CULVERT BARREL DETAILS - 10" x 12’
VARIABLE DIMENSIONS AND QUANTITIES TABLE

TRRCB 12-6-0I CULVERT BARREL DETAILS - 12" x 6’
VARIABLE DIMENSIONS AND QUANTITIES TABLE

TRRCB 12-8-01 CULVERT BARREL DETAILS - 12’ x 8’
VARIABLE DIMENSIONS AND QUANTITIES TABLE

TRRCB 12-10-01 CULVERT BARREL DETAILS - 12’ x 10’
VARIABLE DIMENSIONS AND QUANTITIES TABLE

TRRCB 12-12-01 CULVERT BARREL DETAILS - 12" x |2’
VARIABLE DIMENSIONS AND QUANTITIES TABLE

TRRCB 2-0l CULVERT BARREL DETAILS - PLAN

TRH 0-1-01 DIMENSION TABLE - 0° SKEW

TRH 0-2-01 PLAN VIEW - APRON REINFORCING, TOP AND BOTTOM
TRH 0-3-0I TYPICAL SECTION - NEAR CENTER OF APRON,

CURTAIN WALL PLAN AND SECTION AND DETAILS

TRH 0-4-01 TYPICAL VIEW - FRONT AND BACK FACE REINFORCING,
WINGWALLS, CENTER WALLS

TRH 0-5-01 BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL 0°
SKEW, 10-0 AND 12'-0 SPANS

TRH 15-1-01 DIMENSION TABLE - 15° SKEW
TRH 15-2-0I PLAN VIEW - APRON REINFORCING, TOP AND BOTTOM
TRH 15-3-0I TYPICAL SECTION - NEAR CENTER OF APRON,

CURTAIN WALL PLAN AND SECTION AND DETAILS

TRH 15-4-01 TYPICAL VIEW - FRONT AND BACK FACE REINFORCING,
WINGWALLS, CENTER WALL

TRH 15-5-01 BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL 15°
SKEW, 10’-0 AND 12'-0 SPANS

DESIGN STRESSES:

DESIGN STRESSES FOR THE FOLLOWING MATERIALS ARE IN ACCORDANCE WITH
THE AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, SERIES OF 1992.

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

BOX CULVERT STANDARDS

TRH 30-1-0I DIMENSION TABLE - 30° SKEW
TRH 30-2-01I PLAN VIEW - APRON REINFORCING, TOP AND BOTTOM
TRH 30-3-0I TYPICAL SECTION - NEAR CENTER OF APRON,
CURTAIN WALL PLAN AND SECTION AND DETAILS
TRH 30-4-0I TYPICAL VIEW - FRONT AND BACK FACE REINFORCING,
WINGWALLS, CENTER WALL
TRH 30-5-01I BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL 30°
SKEW, 10’-0 AND 12’-O SPANS
TRH 45-1-01 DIMENSION TABLE - 45° SKEW
TRH 45-2-01 PLAN VIEW - TOP APRON REINFORCING
TRH 45-3-01 PLAN VIEW - BOTTOM APRON REINFORCING
TRH 45-4-01 TYPICAL SECTION - NEAR CENTER OF APRON,
CURTAIN WALL PLAN AND SECTION AND DETAILS
TRH 45-5-01 TYPICAL VIEW - FRONT AND BACK FACE REINFORCING,
WINGWALLS, CENTER WALLS
TRH 45-6-01 BENT BAR DETAILS AND
BILL OF REINFORCING FOR ONE HEADWALL 45°
SKEW, 10°-0 AND 12’-0 SPANS
TRCBJ 1-01 CULVERT BELL JOINT DETAILS AND
ESTIMATE OF QUANTITIES TABLE - 10’-0 SPAN
TRCBJ 2-01 CULVERT BELL JOINT DETAILS AND
ESTIMATE OF QUANTITIES TABLE - 12'-0 SPAN
TRCBJ 3-01 PERMISSIBLE CULVERT BELL JOINT DETAILS
L: “ STANDARD DESIGN
—
SN GENERAL INFORMATION
3 %)E FOR
” o S TRIPLE REINFORCED CONCRETE BOX CULVERTS
= 7| Rl
[ X g
il B IS
Q = |OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<
i SEPT., 2001
N ’ TRRCB-GI-0l

CORRECTION 08-10 - ARTICLE 2404.06 CHANGED TO 2404.03,D IN GENERAL NOTES.

ENGLISHSIGNEDTRIPLECULVERTS.DGN - TRRCB-GI-0l - 09-0l THIS SHEET ISSUED.
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TRRCB 2-01 - 09-0| THIS SHEET ISSUED.

VARIES al BARS 3
5 SPACE
VARIES m4 OR k4 BARS 1l 3
| |
BACK OF PARAPET [2 SPACE ms o k5 BARS 2 STACE
AT INSIDE FACE OF ) .l
BARREL WALL——— | |2 'SPACE1L mé OR k6 BARS [ VARIES
b SPACE||
m7 OR k7 BARS ]

BACK OF PARAPET
AT § CULVERT

YA
I

CUT & RELOCATE mé AND k6
BARS AS REQUIRED. DISCARD
CUT LENGTHS OF 2'-0 OR LESS

NOTE:

m6 AND k6 BARS SHALL BE

SHIFTED TO 2" CLEAR FROM

THE EXTERIOR WALL OF THE

BARREL WHEN THE CUT AND

RELOCATE PATTERN STARTS.
THIS WILL MINIMIZE THE BAR
LENGTH BEING CUT.

38'-0

o

al BARS

a2 BARS STAGGERED

Kk A K

kIl BARS

k2 AND k3 BARS

I
r—@_ BARREL SECTION

k4 BARS

k5 BARS

5 SPACE
ol

k6 BARS

-

G

kT BARS

} SPACE
RN

>

k9 BARS

SPACE

e

AR ‘ K5
Kl Kl ‘ | K4
al | - ‘ K9
TOP OF SLAB ‘
BOTTOM OF SLAB OF SLAB \
|
k2 2 \
K6 = ‘
KT K7 ‘Ii | KT
_______ I
\ oA lallel® e, .L\t o ol LRl \ L - O I CLId=REEd
\ a2 N K6 i K6
|
a2 BARS (STAGGERED ) 3 K3 !
X 1 S SYMMETRICAL ABOUT !
—————————— LW Y O - e e e A HEAE - ——Hi+HtHH-———— € BARREL SECTION —-k-—-—-—-—-—-—-— -~ — — | —{—{—H{F—7—-
v Z v Z 3 AND € CULVERT | Z
€ CULVERT A m ¢ CULVERT | € CULVERT
\ \| |
\ '
\ a2 m6 Vo az \ mé
k Lt /S N AR CUT & RELOCATE ki, k2 & k3 8 /A
Aol ® et d/fo o dPLItla P BARS. DISCARD CUT LENGTHS OF \RTe* b el Pl = ‘ B T
\ b 2-0 OR LESS. EXTEND ml, m2 VA ‘
PRl m7  OR m3 BARS INTO HEADWALL APRON I | m7
\
\
(Y AN m2 !
‘\ \ \} ‘
\ \[ |\ I
\% BOTTOM OF ms [ \TOP OF FLOOR TOP OF FLOOR ' BOTTOM OF FLOOR m3
FLOOR BACK OF PARAPET Flk i
AT € CULVERT b |
[
al m4 A ml m | m4
ﬁr E»mS ‘. ‘| I m5
7 ) 3 / |‘ \I | |
NOTE: ALL LONGITUDINAL BARREL STEEL = ' _VARIES 3 S
SPACE SHALL EXTEND AT LEAST TO THE A F' “*T‘Tf ‘ r
m6 OR k6 BARS 3 BACKFACE OF PARAPET 2 SPACE K | m9 BARS SPACE
>t | )
m5 OR K5 BARS | 3 SPACE ml OR ki BARS | 3 SPACE Kl ml BARS : m7 BARS 2 SPACF]
| T o ! - o
2 SPACE m2, m3 OR k2,k3 BARS | m2 AND m3 BARS | mé6 BARS J
VARIES m4 OR k4 BARS 3 T [
} SPACE 2 SPACE @ SPACE i m5 BARS |
KEYWAYS NOT SHOWN gl
ONE SET OF 5rl x 3'-6 DOWEL BARS ‘ } SPACE
VARIES] | al BARS 3 AT 1'-0 SPACING REQUIRED IN SLAB - m4_BARS Fl3
AT ALL CULVERT BARREL JOINTS, EXCEPT
END SECTION - PLAN VIEWS JOINTS WITH BELL JOINTS. STANDARD SECTION PLAN VIEW

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
AND RELOCATED.

NOTE: DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
CONJUNCTION WITH DIMENSIONS AND QUANTITIES FOR

BARREL SECTION SHEETS.

BEVELED 2 x 4
[KEYWAY
[} [} \ .I I |. ‘/ [} [}
i v O v | s v v i
BARREL SPAN # BARS WEIGHT (LBS)
3 x 12’-0 40 146
3 x 10°-0 34 124

TOP SLAB CONSTRUCTION JOINT DETAIL

( VALUES SHOWN FOR ONE JOINT )

NOTE: TYPICAL FOR LENGTHS OF 38'-0.
(KEYWAY IS TO BE OMITTED WHEN
BELL JOINTS ARE USED ).

LATEST REVISION DATE :
APPROVED BY :

Pl . P

STANDARD DESIGN

FOR
TRIPLE REINFORCED CONCRETE BOX CULVERTS

CULVERT BARREL (PLAN) DETAILS

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SEPT., 2001

TRRCB 2-0I

27-JUL-2010 11:20
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x 6 BARREL SECTIONS
REINFORCING BAR LIST
FILL al a2 4b | 4b2 Sel 4e2 5e3 4e4 471 42 4F3 4F4 KI k2 K3 k4 K5
SIZE[ SP [LENGTH[SI1ZE] SP [LENGTH|SIZE[ SP [ NO. [SIZE[ SP [ No. [SIZE] SP [ No. [SIZE] SP [ No. [SIZE[ SP [ No. [SIZE] SP [ NO. |SIZE[ SP [ No. [SIZE] SP [ NO. [SIZE[ SP [ No. [SIZE[ SP [ No. [SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH[SIZE[ SP [LENGTH[ h [ v [SIZE[ SP JLENGTH[ h [ v
o |l 4]12[ 78| 54517849 .| a9 mwe|5s[i2][mw|[a]is]ie|5 1294 [mw]sla]i2]222]|4 [mw]ie|4a 12|48 ]|5s5[12]32-8[5]12]8-8][5]12[7-6]|5] 12]4-3]2-0[2-3|57112]31[I-8[2-3
I a2 78| 545|178 a9 16| a]alii]|s[i2]mws]|a]ie]ie|5 2] |a]18]8 |4 12224 [m8[re|a[12][nn]a[8]8]5 1232857 12]85]|5]12]74]5]12]4-3]2-0[2-3[57]12]3-11]1-82-3
2 | s 1276|545 76|49 .| 49 mw|5s5i2][mw|[a][i8]ie|5 1294 [mw]ela]i2]22]|4[i]e|a 2|48 ]|s 123286 12]8-4[5]12[7v0]|5]12]4-5]2-2[2-3]57112] 4-0]1-9[2-3
36| 4 |9 [ 75| 5|45 75| a9 we| a9 |5 [i2[mw|a[i8]ie|5 1294 s8laliz]22]4 [is]ie|arz]in]4m][8]|4f12]328[s5 ][5 271 |49 ] 46 |2-3[2-3]4]9 ] 4-0]1-9[2-3
78| 4 |12 75| al45] 75| a9 el a9 w55 i2[mw|4a[i8]ie|5 1294w ela]i2]22]4 ]| a]r]in]4m[8]| 49 |3228]a]9 62|49 485 12]4s5|2-2[2-3]57112] 4-0]1-9[2-3
-0l 4 [9 |75 4afa5] 75 a9 6| a[ofie]s5]i2]8]4a]mw[ie]|5s5[12]aa]18][8]4 [i2]z2]4a 18164 12]n]|4a]18]8]5 12[328]5 7 1265|4241 ]|4[9 47 [rr-uf2-8[5]9 ] 4-82-0[2-8
n-12l a [ 9 [ 71 aJas[ 7-7 | a9 1| alo s[5 |24 i[5 9]|a |8 |a]i2]22]4 [i8]1e|4a12]1n|a]i8] 8|49 32859 | v2|4a]9 5449 a7 1-nz-8]s]9 | 4-8]2-0]2-8
3-15| 4 [ 9 |79 445 794964985 [12]8]4]mw[ie|5[12]94a]18][8 4 [2]z2]4a 1816|412 n]|4]18]8]6]15[32-8]6 ] [I15]7-1|4]15]4-4|4][9 [4-10]2-2[2-8[5 79 | 4-7 [I"-11]2-8
6-170 4 [ 9 [ 7-n | aJas5[7-n a9 | afoa |5 |24 ][5 [r2]9]aims]8|4a]i2]22]4 [18]ie|a12]1n|a]i8] 8|5 1238|612 1v-7|4a]12]4-10]4]9]5-5]2-9]2-8]5]9 | 4-7 [I"-11]2"-8
8-19 6 [ 9 [ 8-1 | 4]45[8-1 |49 1| a[o]ie|s5 |24 []16[5[r2]9]|4[1i8]8|4a[12]22]4 [8[i6|4[12] 1|48 8|5 123286 12]71-8|4[12]4-1|4]9 ][5~ [2-1002-3] 4] 9 |[3-10][1-7[2-3
20-211 6 |9 [8-2 | a]a5]8-2 49| 4a]alis|s|ir2]iis|4a]is][ie|5[12]a]4]i18][8|4af[r][2]4i8]16]4]12]n 48] 8| 7]18]|32-8]7[18]7-7[4a]18]4-0]4]9 51 [2-1002-3]4]9[3-10]r-7[2-3
22-23 6 | 9 [ 85| 4 ]45[8-5 |4 [9 || 4|9 mw|5s512]mw|[a]ii]i.e|5 129 |4[mw]8|4a]i2[22]4 ][4 ]r2]n]4]ii8]8]|5 123286 12]710]4]12]4-5] 49 [5-3]3-0[2-3]4]9[3-10][I-7[2-3
24-25| 6 | 9 [ 87| alas5| -7 | a9l alolmw]|s]i2]mwlalis]ime]|s5 2ol a[mw]slaliz]eelalmslielalrlulalis][s|s]i2]38]eli2]s82]4l12[47]| 4955 ]32[2-3]4]9 ] 43/ 2-0[2-3
REINFORCING BAR LIST DIMENS [ONS
FILL k6 K7 k9 ml m2 m3 m4 m5 meé m7 m9 FILL S H A B C XD XE XF XG *J
SIZE[ SP [LENGTH|SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH[SIZE[ SP JLENGTH|SIZE[ SP [LENGTH|SIZE] SP [LENGTH] h v |SIZE[ SP [LENGTH] h v |SIZE] SP [LENGTH|SIZE[ SP [LENGTH[SIZE[ SP JLENGTH 0 o[ 6 1| 1o 9 9 |45 9 2 | 12
o [ a[12]29-8] 41250 4a5][32-8| 4 [12[33-2[5 [12[e-11|4]12][e6-0]5]12]9-2 [20][7-2|5 1289 [ 1-7[7-2]5/[1r2]332[512][3-7|5]]45]33-2 I 10 | 6 I jlos]| 3 9 |45 ] 39 12 | 12
I 4 lr2f2r-r| a2 a-10| 445|328 4 12 [332| 5 [12[70]4ai2]e-0]| 52|91 [rr-nf[72]| 52|89 |1-7|72]|5 12]2v-9|5 [12]3-10]5 [45]33-2 2 10| 6 9 10 9 9 [45 ] 9 12 | 12
2 |5 12 ]26-10] 5 [ 12| 4-9 [ 5 [4a5[32-8] 5 |12 [33-2]5 |12 6-5]|4 [12] 45 | 5[12]9-0 [2-0]7-0]| 51287 [r-7][7-0]5 [12]25-10] 6 [12]4-7 [ 5 [45]33-2 3-6 o[ 6 8 10 9 9 |45 4512 [ 12
36| 4|9 2556 4| 9| 43| 445|328 4 12 [33-2]5 12704 12]5s-1n| 4] 9 |8-9 [r-1o]e-11| a9 [s8-6 |1-7]e-11|5 [12]25-5]5 [12]3-10][ 5 [45]33-2 7-8 o[ 6 8 10 9 9 |45 9 2 | 12
78| 4] 9 |20 5 [ 9| 48| 4453285 [12[33-2]5 |12[6-5]|4 [12]4-1n]|5]i12]90 [2-1[e-11] 5 ][12]8-6 |1-7]6-11|5 122546 [12]4-71 [5][45]33-2 9-10 0 | 6 8 10 9 9 [45 4512 [ 12
9-10| 5 [ 9 Jea-11[ 5 [ 9 | 4-1 | 5 [45[32-8]| 4 | 9 [33-2|5 |9 [e-11 |4 [9 | 5349 [9-1 [2-2]6-11| 5[ 9 |8&-9 [1r-0[6-1I|e6 [12]25-4] 6 [12]4-3 |6 |45]33-2 1-12 0| 6 9 I 9 9 |45 a5 12 [ 12
Hn-12{ 5 | 9 [24-1| 5 [ 9 [ 425 [45|32-8|5 [12[33-2|6 [12] 7-4 | 412 49| 49 [9-3[2-2[7-1| 5 ]9 [8&-11 |1-o]7-1]|6 [12]25-3|6 [12]4-3 |6 [45]33-2 13-15 0 [ s 0 [ 12 9 9 [ 7545 12 [ 18
13-15 6 [ 12 | 250 6 | 12| 45| 6 |45[32-8| 5 |12 |33-2| 6 [12| 775 a2 49| a9 [9-n [2-8]7-3] 5|9 [ 91 [r-10]7-3] 7 152557 15]4-7 |7 [75]33-2 16-17 0 | e I 13 9 9 | 45 [ 45 [ 18 18
6-17] 7 15 [25-1 | 7 [i5] 47| 7 [75]32-8[5 9 [33-2]5[9 [e-0]4]9 40| 49 [10-2]2-9[75]| 59 93 |r-o]7s| 7 [15][2-4a|]7]15]4-7[7][75]332 18-19 0 | 6 12 | 14 9 9 | 45| 45 | 18 12
8-19] 7 s [25-1 | 7 [ i5s] a7 | 7 [75]32-8[5 9 [33-2] 59 [e-10]4a]9 40| a9 [io-5]2-10]7-7] a9 o2 17|77 7 18]25-6| 8 [18]5-3 |7 [45]33-2 20-2I 10 | 6 [125] 15 9 9 |45 45| 18 12
20-21 7[5 2s-1 [ 7 15 48| 7 |75][32-8]5 [9 [332|5 9 |71 [—[—]—14a]o9o[ro-7]e-u]vs8] a9 o3[ 1-1]78| 7182568 18][5-3]7[45]33-2 22-23 10 | 6 14 | 16 9 9 | 45 |45 | 18 | I2
22-23 7 [ s 2= | 7[5 a7 [ 7753285 |9 [332|5 |9 |14a|—]—]—14a]9os[2-e]r-1| a9 96 [r-1][7-11]e6[12]253]6 [12]4-6 |6 [45]33-2 24-25 10 | 6 [Is5] I7 9 9 |45 45 [ 12 | 12
24-25] 6 |12 25-0| 6 [12 ] 496 Jas[32-8] 5 |9 3325916 |—]—]—14aflolios]z-7]e-1| a9 o8 [ r-1][s-1|6[12]2-3]6]12]4-8 6 [45]33-2 DIMENS [ONS
FILL XK [ xL | R T v W X Y Z
0 45 | 3 [ -1 -6 2-6|8-0]2-4]2-4[11'-3][ I'-10
BENT BAR DETAILS I 45 [ 3 [ 1-9 | -8 2-5 |51 [ 2-5 [ 2-4 [3-10] I'-1I
D) md, m5 2 45 [ 3 Jr-10] -7 2-5|5-2[2-8[3-2[3-I1]2-4
2 3 kd, k5 3-6 45 [ 3 [r-10] -1 2-2 |3-10[ 2’5 [ 2'-5 [ 36 [ I’
: 33 ) > 7-8 45 [ 3 |31 [2-9]2-4|3-4[2-1[2-11]3-5][2-4
4 D= > 9-10 45 | 3 |2-n|2-s | 2-1 | 3-3[2-5]2-9|3-5]2-2
6 42 —_— n-12 45 | 3 |2-9 24| 2-1 | 3-3 | 2-3 | 30| 3'-4 | 22
7 54 LLJ 13-15 45 | 3 |33 | 2-5[2-3|3-4[2-4][3-0|3-6]2-4
NOTE: ALL DIMENSIONS ARE OUT 16-17 45 | 3 |3-0|2-3]2-4|3-5]|2-8]| 35| 35|24
33'-0 TO OUT D = PIN DIAMETER 18-19 45 | 3 |3-4|2-3[2-4]|3-5[2-8]3-5]|3-7]|2-8
‘ 20-2I 45 | 3 |35 |2-4|2-4 |35 21| —|3-7]2-8
~— SYMMETRICAL ABOUT ¢ 22-23 45 | 3 |3-2|2-3]|2-4[3-5]2-6|—[3-4]2-3
PERMISSIBLE _1-3 5 SP.AT 1’6 = 7'-6 (1I'=3 1’3 5 SP.AT 1’6 = 7'-6 - 4e4 BARS I'-3 24-25 45 [ 3 [3-1[2-2]2-5]3-4[25 ] —3-4]2-4
CONSTRUCTION [ 4e2 BARS | % THESE DIMENSIONS ARE CORRECT FOR 38'-0
JOINT 4e2 K6 (ALTERNATED)| 4e2 SPACED BETWEEN k7 SPACED BETWEEN 4e2 LONG STANDARD SECTIONS ONLY. DIMENSIONS MUST QUANTITIES
\ T /\ 4e2 k6 BARS | ptet k& BARS 4Bl 4 or k5 BE RECALCULATED FOR ALL OTHER SECTION LENGTHS. FILL CONCRETE CU YD/FT STEEL
. - - - - - - — - < < ALTERNATE SLAB [ FLOOR [ WALL [ TOTAL [LBS/FT|
= . e e . e .., e e o 4+ . . . ’ e e e et 4 e 4 . . SPACING 0 1.203 | I.113 [0.620 | 2.936 [385.47
~ : Sel 45255. / o EGT Zses \A §<4b2 56/ [ © N - I 1.203 | I.164 [ 0.620 | 2.987 [376.18
|'-O%4bl 8 SP.AT I'-0 = 8'-0 1'-0 -0 ra) 8 sp AT‘I’-O - 80 1'-0 H k2| ALTERNATE 6 ok 2 0.999 1.113 0.620 2.732 |418.26
: | o : kI SPACING o 3-6 0.897 | 1.113 | 0.620 | 2.630 [359.29
_|m4 or ms 9 4o 5el BARS BEVELED || N g 5e3‘, BARS . a2 il r u 7-8 0.897 | I.113 [0.620 | 2.630 |[370.08
I éézgmémﬂ, KEY!‘VDAZY< N E © ‘ (I o |1 E” g 9-10 0.897 | 1.113 | 0.620 | 2.630 [412.74
" = "c" " = e T—"c 5| n' - e 1—"c" o wen "C" T Slo 1-12 0.999 | 1.216 | 0.620 | 2.835 |423.45
° ? H 1070 = ' olg—20 =" il 070 =" U3 ol 13-15 1101 [ 1.319 [ 0.620 | 3.040 [445.6]
o b < al a2 STAGGERED ~§ = g : . a2 STAGGERED al— ] = & 16-17 1.203 | 1.423 | 0.620 | 3.246 | 463.I8
, S, , ) . L ) & BEVELED m2| ALTERNATE 64 . 18-19 1.305 | 1.526 | 0.620 | 3.45| |465.63
| 8 SP.AT 10 =870 ] | 170, G| 8 SP.AT 10 2870 L J-QILI| KeYWAY miFseaeme T % 20-21 | 1.356 | 1.630 | 0.620 | 3.606 |475.34
- afl 4F1 BARS afl af3 __© 473 BARS at34| || [ 471 4f| afin|] ] © 22-23 | 1.509 | 1.733 | 0.620 | 3.862 [463.47
| IT. L0 n \wl =<~"J_:F/Lu" m4 or m5 24-25 1.661 | 1.836 | 0.620 | 4.117 |463.82
ki e % = T CONAUNCTION WITH SHEET TRRCB 2-010
4F2 \/m; (ALTERNATED)‘Hz | AT 4F4 afz af2 :
| 4f2 ‘ fj_ m7 SPACED BETWEEN m& BARS m7 SPACED BETWEEN mé BARS o STANDARD DESIGN
1’-3 5 SP.AT 1’6 = 7'-6 1'-3 I'-3| 5 SP. AT 1'-6 = 7'-6 - 4f4 BARS| I'-3 L
42 BARS S ‘ e | 2 “ CULVERT BARREL DETAILS
z 4| & FOR
% a TRIPLE REINFORCED CONCRETE BOX CULVERTS
TRIPLE 10 x 6 BARREL SECTION > NE
o \J E
I B
i i IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
: SEPT., 200 TRRCB 10-6-0|

TRB 10-6-01 - 09-01 THIS SHEET [SSUED.
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TRB 10-8-01 - 09-0l THIS SHEET ISSUED.

VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x 8 BARREL SECTIONS
REINFORCING BAR LIST
FILL al a2 b1 4b2 Sel 4e2 5e3 4e4 4F 4¥2 4¥3 4¥4 Kl k2 K3 K4 K5
SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE|] SP | NO. |SIZE] SP | NO. |SIZE] SP | NO. [SIZE] SP | NO. [SIZE[ SP | NO. |SIZE[ SP | NO. [SIZE[ SP | NO. |SIZE[ SP | NO. |SIZE] SP | NO. [SIZE] SP | NO. [SIZE] SP [LENGTH|SIZE| SP |LENGTH|SIZE| SP |LENGTH|SIZE] SP [LENGTH] h | v |SIZE] SP [LENGTH] h | v
0 | 4| 12| 9-7 | 5|45] 9-7 | 4 | 9 |22 | 4 | 9 |24 ]| 5 |12 |18 |4 |18 16| 5] |12] a4 |18]8 |4 |12 |22]4 |18|16 |4 |12 11|44 ]18|8 /5 |12]328]|5 |i2]87]5 /128551240 [1'92-3|5 |12] 3-11 1-8|2-3
I | 4 |12] 99| 5 (45| 99 | 4 | 9 |22 4 | 9 |24 | 5 |12 |18 |4 |8 6| 5 |12]| 9|4 |18|8 |4 |12 224|186 |4 |12|01 |4 18|85 |12]32-8|5 |12 855 ]12]8-1 |5 12| a-5 |27-2]2-3]| 5 | 12| 3-11 |1"-8]2-3
2 | 49 | 96| 5|45]| 9-6 | 4 | 9 |22 | 4 |9 |24 | 5 |12 |18 |4 |18 |16 ]| 5 |12] 9|4 |18]8 |4 [1222]4 18|16 ]|4 |12 114 18|85 |12]328|6 |i2]85]5 12|71 |4]9 |49 |[2-1]2-8|5 ]9 | 4-8 |[2-0|2-8
36| 4 | 12| 95| 4|45] 95 | 4 |9 |22 | 4 | 9 |24 | 5 |12 |18 |4 |18 16| 5] 12| 9|4 |18]8 |4 |12 |24 18|16 |4 1211|4188/ 4]|12]328]|5 |i2] 12| 4]12]|5=8 |5 |12]45 |2-2]2-3|5 |12] 4-0 [1-9]|2-3
78| 5 | 12| 95| 4 45| 95 | 4 | 9 |22 | 4 | 9 |24 | 5 |12 |18 |4 |18 |16 |5 |12| 9|4 |88 |4 [12]22]|4 |[(8|16 |4 |12]11]|4|18|8 ]| 4|39 328|439 | 63|49 |48 /51246 |2-32-3]|5]12] 4-01'-9]2-3
9-10] 4 | 9 | 95| 4]45]| 95 | 4 |9 |22 4 | 9 |24 5 [12]18 |4 |8 |16 5 |12] 9|4 |18|8 |4 |12 224 |18]16]4 1211|4188 4|9 |32-8[5 ]9 | 71 |49 [54]|4]9 |47 |["-1|]28|5 ]9 | 4-8 |2-0|2-8
-12] 6 | 9 | 9-7 | 4 |45 | 9-7 | 4 | 9 |22 | 4 | 9 |24 | 5 |12 |18 |4 |18 16| 5 |12] 9|4 |88 |4 |12]22]4 |[(8|16|4 |12] 114 |88 4|39 328|539 | 72|49 |54/ 4|9 |42 [1-112-3]|4]9 | a—o|1'9]2-3
13-15 4 | 9 | 99 | 4 45| 9-9 | 4 |9 |22 | 4 | 9 |24 |5 |12 |8 |4 | 18|16 |5 [12] 9|4 |88 |4 12224 |18][16]|4 |12]11]4]|118]8 615|328 |6 |15] 7-1 |4/ 15]|4-4 |5 12 ]|4a-102-32-7]6 | 12| 4-5 |[1-102'-7
6-17 4 | 9 | 9-11 | 4 45| 9-11| 4 | 9 |22 | 4 |9 |24 | 5 |12 |18 |4 |18 16| 5 |12| 9|4 |18 |8 |4 |12|22]|4 |18 164 |12]11 |4 |18]38 /|6 |15][328|6 |I5] 772|415 a6 |5]12]a-102-32-7]|6 |12 a-5 [I'-10]2-7
1819 4 | 6 |10-1 | 4|45 10-1 | 4|9 |22 4 |9 |24 5 |28 |4 18|16 5 [12] 9|4 |88 |4 |12 224 |18][16]|4 |12]11]4]|118]8]5 123286 |12] 1784 12|43 |5]12]|55 |2-102-7]6 | 12| 4-4 |[1'-9]2-7
2021 4 | 6 |10-2| 4 |45 |10-2| 4 | 9 |22 ]| 4 | 9 |24 | 5 |12 |18 |4 |8 |16 | 5| 12| 9|4 |18 |8 |4 |12 224 |18 164 12|11 |4 18|85 |12]32-8|6 |12 78| 4 |12]50]|5 12|55 |2-102-T]|6 |I(2]| 4-4 |1-9]2-7
2223 4 | 9 |10-4| 4 |45 | 10-4]| 4 | 9 |22 | 4 | 9 |24 | 5 |12 |18 |4 |18 16| 5 |12] 9|4 |18 |8 |4 |12 |22]4 |18|16 |4 [12]11 |4 ]|18|8]5 |12]328|6 |12] 79]4] 12|46 |5]9 |57 [2-1]/28|]5]9 | 4-6 [1'-10]2-8
24-25 4 | 9 |10-6] 4|45 106 4 | 9 |22 4 | 9 |24 |5 |12 184 18|16 ]| 5 12|94 188 |4 |1z]224 18|64 1211|4188 |7 183287 |i8] 177|418 |4-0]5]9 |58 |[3-028|5]9 | a-6]1'-102-8
REINFORCING BAR LIST DIMENSIONS
FILL k6 K7 k9 ml m2 m3 m4 m5 mé m7 m9 FILL S H A B C XD XE XF *G *J
SIZE] SP [LENGTH|SIZE] SP |LENGTH|SIZE[ SP |LENGTH|SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE|] SP |LENGTH|SIZE] SP |[LENGTH| h v |SIZE] SP [LENGTH] h v [SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE| SP |LENGTH 0 0 | 8 |105] 10 9 9 |45 | 9 2 |12
0 | 4 |12 328 4 12| 5-1 | 445|328 | 4 |12 |332| 5 |12 | 6-11|4 |12 | 6-2 |5 |12 | 1I-1 [2-09-1| 5 |12 |10-8 | I"=1 |9-1 | 5 |12 |33-2 |5 |12 | 3-7 | 5 |45 |33-2 [ o | 8 I I 9 9 [45 [ 9 2 |12
I |4 [12 288 4 |12 4-11| 445|328 | 4 |12 |332| 5 |12 | 7-1 |4 |12 | 6-2 |5 |12 |12 ]1-11]9-3]|5 |12 |[10-10] I'"-T | 93| 4 | 9 |25-7T | 4 | 9 | 3-5 | 4 |45 | 332 2 0 | 8 9 10 9 9 |45 |45 | 12 | 12
2 |5 [12[27-4a| 5 |12 [4-10| 5 |45 |32-8 |5 |12 [33-2| 5 |12 | 65| 4 |12 | 45 | 4 |9 |10-10]1"-10][9-0] 5 |9 [10-10]|1-10]9-0] 5 |12 |25-10]| 6 | 12 | 47 | 5 |45 |33-2 3-6 0| 8 8 10 9 9 [ 45 | 9 2 | 12
36| 5 |12 [252| 5 | 12| 4-4 | 5 |45 328 | 4 | 9 |332| 4| 9 | 6-1 | 4 | 9 | 4-8 | 5 |12 | 11 |22 |g-11| 5 |12 | 106 | I'-7 |[8&-II| 4 | 9 |25-2 |5 |9 | 45 | 4 |45 | 332 7-8 o | 8 8 10 9 9 [45 | 9 FENE
78| 4 |9 |250| 5|9 | 48 | 4 |45 328 | 5 |12 |33-2| 5 |12 | 65| 4 |12 | 4-11 | 5 |12 |10-11|2-0 |[8-11| 5 |12 |10-6 | I'=7 |[&-1I| 5 | 9 |2562 | 5 | 9 | 3-1l | 5 |45 |33-2 9-10 o | 8 8 0 B 9 [ 45 |45 | 12 | 12
9-10] 5 [ 9 [24-11| 5|9 | 4-1 | 5 45328 |5 |12 [332| 6 |12 | 72 | 4 |12 |[4-10]| 4 |9 | 1I'-l |[2—2 |8-11| 5 |9 [10-9 [I-10[8-11| 6 |12 |253 | 6 |12 | 42 | 6 |45 | 332 -2 o | 8 3 I 9 9 |45 |45 | 12 | 12
N-12| 5 | 9 |24-11| 5 |9 | 4-2 | 5|45 328 |5 |12 [332]| 6 |12 | 7-4| 4 |12 | 4-10| 4 |9 | 11’3 22|91 | 4|9 [10-8 17|91 | 6 |12 253 |6 |12 | 4-3 | 6 |45]33-2 13-15 o | 8 o | 12 B 9 [ 75 | 9 2 | 18
13-15| 6 | 12 | 250 | 6 | 12| 45 | 6 |45 328 | 5 | 9 |332| 5| 9 | 68| 4 | 9 | 4-0 | 5 |12 | I12-1 |2-10] 93| 6 |12 | 1I'-0 | 1"-9 [ 9-3 | 7 | 15 |25-4 | 7 |15 | 4=7 | 7 | 7.5]|33-2 16-17 o | s TRNE 9 9 [ 75 [ 9 2 [ 18
6-17| 6 |12 [24-11| 6 | 12| 45 | 6 |45 |32-8| 5 | 9 |332| 5 |9 | 6-9 | 4 | 9 | 40 | 5 |12 | 123 |2-10]9-5]| 6 |12 | 1I'2 | "9 |95 7 |15 |25-4 | 7 |15 | 4-7 | 7 |75]|33-=2 18-19 o | 8 2 | 14 9 6 | 45 | 9 8 | 12
18-19] 7 | 15 |25-1 | 7 | 15| 4-7 | 7 |75 |32-8| 5 | 9 |332| 5| 9 | 6-10] 4 | 9 | 4-0 | 5 |12 | 125 |2-10| 97 | 6 |12 | 1i"-4 | 1-9 | 9-7 | 7 | 18 |25-6 | 8 | 18 | 5-3 | 7 |45 | 33-2 20-21 0 | 8 |125] 15 9 6 | 45 | 9 8 | 12
20-21| 7 |15 |25-1 | 7 | 15| 48 | 7 |75 328 |5 | 9 |332|5 |9 | -1 |49 | 405 |12 |(2-1 |[2-5|9-8| 6 |12 [ 1I''5 |19 98| 6 |12 |252| 6 |12 | 4-5 | 6 |45 |33-2 22-23 0| 8 |135] I6 9 9 [ 45 |45 | 18 | 12
2223 7 | 15 | 25-1 | 7 | 15| 4-8 | 7 |75 328 |5 | 9 | 332 |5 | 9 | 73| 4 |9 | 42 | 5 | 9 | 124 [2-6 |9-10] 5 |9 | 11'-8 |I"-10]|9-10] 6 | 12 |25-3 | 6 |12 | 46 | 6 |45 | 33-2 24-25 0 [ 8 145 17 9 9 [45 [45 [ 18 ] 12
2425 7 | 15 | 25-1 | 7 | 15 | 4-9 | 7 |75 |32-8| 5 | 9 | 332 | 5 | 9 | 76 | 4 | 9 | 4-4 | 5 | 9 | 12-7 | 2:-7 [10-0] 5 | 9 |11'-10 | 1-10]10-0] 6 | 12 | 253 | 6 |12 | 4-8 | 6 | 4.5 | 35-2 DIMENSIONS
FILL XK | %L | R T U v W X Y z
0 45 | 3 | 2|16 |21 | — |25 | 2-4 [ 11'-3| I'-10
BENT BAR DETAILS [ 45 | 3 | I'-4 |17 |26 | 7-0 | 2'-5 | 2'-4 | 3-8 | 1'-9
BARS T D 4, m5 2 45 | 3 [1-10[ I'-T | 2'=5 | 58 | 2'-8 | 3'-2 |3'-I1 | 2'-4
4 3 K4, K5 36 45 | 3 |27 |2-3 |2-2 | 3'-6 |2’-10| 3~ | 3'-3 | 2'-3
. > 7-8 45 | 3 |31 |2-8 |24 | 3-4 |28 |2'-11 | 33 | 2-0
5 33 D= -~ 9-10 45 | 3 | 2-8|2-4 |21 | 3-3 |23 |30 [3-4 | 2]
6 43 — -2 45 | 3 | 2-9 |24 |2-1 | 3-3 |23 |30 |34 |2-2
7 5) LLJ 13-15 45 | 3 | 3-3|2-5 |23 | 3-4 |28 | 35 | 3'-5 | 2'-4
NOTE: ALL DIMENSIONS ARE OUT l6-17 45 | 3 | 3-2]2-5 |2-3 | -3 | 2'-8 | 35 | 35 | 2-4
33-0 TO OUT D = PIN DIAMETER 18-19 45 | 3 | 3-3|2-3 |2'-4 | 3-5 | 2-8 | 3'-5 | 3'-7 | 2’8
‘ 20-21 45 | 3 [2-11|2-3 |2-4 | 35 | 2'-7 | 3'-5 | 3-3 | 2'-3
~— SYMMETRICAL ABOUT § 22-23 45 | 3 | 3-2|2-2 |2-4 | 35|26 |3-4|3-4 | 2-3
PERMISS IBLE lr|'-3 5 SP.AT I'-6 = 7'-6 =313 5 SP. ﬁT4|;eR; 7-6 L1=3 24-25 45 | 3 [ 3-5|2-4|2-5 3(;LISANT2;I‘I:FES 3-3 | 3-4 | 2-4
4e2 BARS e A ,
SO TN 4e2 k6 (ALTERNATED) 4e2 K7 SPACED BETWEEN ‘ k7 SPACED BETWEEN 4e2 X THESE DIMENSIONS ARE CORRECT FOR 38'-0 FILL CONCRETE _CU YD/FT STEEL
| T A 4e2 SoACED B8 404 462 ve BARS b LONG STANDARD SECTIONS ONLY. DIMENSIONS MUST <25 [FLoon T wail Tromallces e
[ ! | K4 or k5 BE RECALCULATED FOR ALL OTHER SECTION LENGTHS.
) - A ; \ = = ALTERNATE 0 1152 | 1.113 | 0.842 | 3.107 |416.97
: . . . . . T, . . . . . . . o . . . . SPACING [ 1.203 | 1.216 | 0.842 | 3.261 | 402.11
‘ = = 2 0.999 | 1.113 | 0.842 | 2.954 |455.79
o TN 4bl Sel w2 Xt e [k3 : se3 \'H' 42 Sel L[kz ALTERNATE LE_' Py 36 0.897 | 1.113 | 0.842 | 2.852 |379.6
) |'-0\ 8 SP.AT I'-0 = 8'-0 1-o][ld] -0 8 SP.AT I'-0 = 8'-0 I-0] || kI SPACING 7-8 0.897 | 1.113 8-833 2.852 408.92
T ‘ o 9-10 0.897 | I.113 | 0.8 2.852 |448.34
o cel BARS BEVELED || ] 563‘ BARS 02 . & 1-12 0.999 | I.216 [ 0.842 | 3.057 [455.24
ma or mS I [f>—4bl KEYWAY & : b1 4 13-15 | .10l | .319 | 0.842 | 3.262 |488.24
| ALTERNATE || 4 alun \ b o 3l . : . . .
| spacING—| [T 9! 462 < =1 i a2 STAGGERED Mk 16-17 1.203 | 1.423 | 0.842 | 3.468 |430.29
" 3 . sl@ i *p al—= 4 » 18-19 1.305 | 1.526 | 0.842 | 3.673 |507.16
Q e @2 STAGGEREDIPy| ncr o a ‘ bH—"c* o \A ®la 20-2| 1.356 | 1.630 [ 0.842 | 3.828 [504.08
® 3 10'-0 = 'S" | T 100 = s [ 10'-0 = "s* 3 Y 22-23 1.458 | 1.733 | 0.842 | 4.033 |509.21
. < . o 24-25 1.559 | 1.836 | 0.842 | 4.237 |523.55
1o, 8 SP.AT 1’-0 = 8-0 Aol | |[i-o &l 8 SP.AT 1'-0 = 8-0 1-0 ! %
o
R 471 BARS ‘ e 4f9 BARS ‘ [ REVEED méﬂﬁmﬁ“ MEIE DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
- ] a3 3 | m3 s i . afr CONJUNCTION WITH SHEET TRRCB 2-0l.
v sl #4@ —f#_:‘“/l"—"' m4 or m5 - STANDARD DESIGN
Sl . N . N . . . . : v ALTERNATE =
mf | = - S | 5 Y- CULVERT BARREL DETAILS
. >
afz 4f2 mé (ALTERNATED) 44 m7 SPACED BETWEEN m6 BARS m7 SPACED BETWEEN mé BARS af2 5 3| @ FOR
1'-3 5 SP.AT I'-6 = 7'-6 ‘ I’-3 1-3 | 5 SP.AT I'-6 = 7'-6 o 3 g TRIPLE REINFORCED CONCRETE BOX CULVERTS
42 BARS o 44 BARS ! @ NE
33'-6 - W é
g 4 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
TRIPLE 10 x 8 BARREL SECTION 5 SEPT., 200 TRRCB 10-8-0|
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x |0 BARREL SECTIONS

REINFORCING BAR LIST

CORRECTION 06-02 - CHANGED NUMBER OF SPACES OF4e2 & 4e4 BARS IN TRIPLE 10 x 10 BARREL SECTION,

TRB 10-10-01 - 09-0l THIS SHEET ISSUED.

FILL al az 7y 12 Sel 4e2 5e3 Y] 27 172 473 174 Kl k2 K3 K4 K5
SIZE] SP |LENGTH|SIZE] SP |LENGTH|SIZE| SP | NO. |SIZE| SP | NO. |SIZE| SP | NO. |SIZE] SP | NO. |SIZE] SP | NO. |SIZE| SP | NO. |SIZE| SP | NO. |SIZE|] SP | NO. |SIZE| SP | NO. |SIZE| SP | NO. |SIZE] SP [LENGTH|SIZE| SP |LENGTH|SIZE| SP |LENGTH|SIZE| SP JLENGTH| h | v |SIZE] SP [LENGTH] h | v
0 | 5 |12 17| 6 |75] 11-1| 4 | 9 |28 4 | 9 |30 5 |12]18 |4 | 18|16 |5 |i12]9 |4 18|84 12224 |18]16]4 1211 ]4 18|85 |12]|330]|5 |12]87]|5]12] 865 |12] 4-0 |1'-9]2-3| 5 |12 4-0 |I-9] 2-3
I |5 [12]1r-a| 6 |15]11~9 |4 |9 |28 |4 |9 |30|5 12184 18165 |12]9 |4 18|84 1222|418 |16|4 12|11 |4 18|85 12305 |12]|8-4]|5] 12| 825 |12] 40 |19 2-3]| 5 |12 4-0 [1'-9] 2-3
2 |49 [1i6 |6 [15]11'6] 4|9 |28[4]9 305 12|84 18|65 129 |4 .88 |4 1224 18|64 121141885 |i2]3350]|6 12]84]|6]|i2] 19|49 51 [25/28[5]9 /49 [2-1]2-8
36| 5 |12 | 11'5]| 5 | 6 | 11'5]| 4|9 |28]|4a ]9 |30]|5 1218|418 |65 |12]9 |4 18|84 ]|12]22|4 18|64 1211|4188 ] 4] 1233505 [12]7-1|4]12]59]|5 |12]4-10]|z2-72-3]5]12] 4-1 [I'-10] 2-3
78| 4 |9 [ 1'5| 5 | 6 [ 1’54 |9 28|49 |35 218|418 165 129 |4 18|84 1224 .64 2|04 .8]8]|4]i2]3350][5 12]70]|5 [12]65]|512]53 28 2-7]|¢6]12] 47 [2-0]2-=7
9-10] 5 |12 15| 5 | 6 |15 | 4 | 9 |28 |4 |9 [30|5 |12|18 |4 |18|16]|5 |29 |4 |18]|8 /|4 12224 18164 121141885 123305/ ]12]|65]4] 12| 50|49 |50 |2-42-8|5]29 | 4-9 [2-1]2-8
-12] 6 | 9 |17 | 5 |6 | 1i-7 |4 |9 28|49 |30 |5 |i2]|18|4 |8 165 |12]9 |4 18|84 12224 [8|16]|4 12|00 |4]|.8]|8 /|5 ] 12]|33%50]|5]|12]|66]|4 12| 50]|5 |12 47 |2-42-3|5 |12 4-1 |I'-10] 2-3
13-15| 4 |9 | 19| 5 | 6 |11-9| 4 |9 |28 |4 |9 305 |12]18|4 |18|]16]5 |12]9 |4 18|84 |12]|22]4 |18|16|4 12|11 |4 ]|18|]8]| 4|9 [330|5]9 | 72]|4]9]| 553|519 ]| 4-1l |23 28|59 | 4-8[2-0]2-8
6-17 4 | 6 |- | 5|6 |1i-n1|4 ]9 28|49 30|65 |i2|18|4 |8 165 |12]9 |4 18|84 12224 |8]|16]|4 ] i2|n0|4]|®|8]|4a]|9 3350|5973 ]|4]9]| 56|59 |41 |2-328|5]9 | 48 |2-0]2-8
8-19 4 | 6 |12-0| 5|6 |12-0| 4 |9 |28 |4 | 9 |30 5 |12]18|4 |18|]16]5 |12]9 |4 18|84 |12]|22]4 |18|16]|4 12|11 |4 18|86 15306 |i5]| 71 |4a]|15| 48|59 |56 |2-102-8]5 ]9 | 41 [I"-11] 2-8
2021 7 |12 122 | 5 | 6 |12=2 | 4 | 9 |28 |4 | 9 [30|5 |12|8 |4 |18|16]|5 |29 |4 18|84 12224 18164 1211 ]|4]|18|8]6 153506 |15]72]4]|15] 48|59 ]| 56 |2-102-8]5]9 | 41 [I-11] 2-8
2223 5 | 12 [12-4 | 5 | 6 |12-4 | 4 | 9 |28 | 4 | 9 [30|5 |12]18[4 8|65 129 |4]18]8 |4/ 1222418164 12114 18|85 123306 1277 |4 12]53|5]9]60][2-113-1]6]9|5-3|2-2]3I
2425 5 |12 |26 | 5 | 6 |i126] 4 | 9 |28|4 9 30|65 12184 18|65 129 |4 8|8 |4 12224 8.4 121141885 233506 12]710]4]12] 55|59 6-1 [303-1]6]9] 53 |2-2]3I
REINFORCING BAR LIST DIMENSIONS
FILL k6 K7 k9 ml m2 m3 m4 m5 m6 m7 m9 FILL S H A B C XD XE XF XG XJ
SIZE| SP |LENGTH|SIZE| SP |LENGTH|SIZE| SP |LENGTH|SIZE| SP |LENGTH|SIZE| SP |LENGTH|SIZE| SP |LENGTH|SIZE|] SP JLENGTH] h | v |SIZE| SP |LENGTH| h v |SIZE] SP [LENGTH|SIZE| SP |LENGTH|SIZE|] SP |LENGTH 0 0 | 10 |[105] 10 | 10 | 9 | 45| 9 2 | 12
0 | 4 |[12]330] 4 | 12|51 | 4 |45]33-0|4 |12 |336]|5 |12]6-10]4 |12] 6-2]5 |12 130 (~11]1-1| 5 |12 ] 12-9] 18 |11"-1|5 |12 |33%6]|5 |12 3-1 | 5 |45 ] 33-6 [ o | 1o | 0| [ 9 [a5] 9 2 | 12
I | 4 | 12330 4 | 12| 5-0 | 4 |45|330] 4 | 12 |336| 5 | 12| 70 | 4 | 12| 6-3 | 5 | 12 | 13-10] 27| 11"-3| 5 | 12 | 12-11 | '8 | 1I"-3| 4 | 9 |25-10] 4 | 9 | 3-10 | 4 | 45| 33-6 2 0] 0] 9 [ 10|10 ] 9 | 45] 45| 12 | I2
2 | 5 [12]27-10] 5 [12[4-11 |5 [45[330[5 |12 3365 | 12|64 |4 12| 45 | 4 | 9 | 135]2-5[11'-0] 5 | 9 [I12-11 | I'-11|[1I'-0] 5 |12 [26-0| 6 |12 | 4-8 | 5 |45 | 336 3-6 0| 0] 8 |10 ] 10| 9 |45] 9 2 | 12
36| 5 | 122545 | 12| 45 |5 |45]33-0|4 | 9 |336]| 4] 9 | 60|49 | 4-9 |5 |12 (36| 2-7]10-11] 5 | 12| 12-7 | '8 [10-11] 4 | 9 |255]|5 | 9 | 45 | 4 |45 ] 336 7-8 0| 0| 8 | 10| 10| 9 | 45| 9 iz | 12
78| 4 | 9 | 25-3| 5 | 9 | 4-9 | 4 |45|33-0|5 | 12 336|565 | 12| 64| 4 | 12| 50| 5 |12 ]| 13-4] 22-5[10-11] 6 | 12 | 122=9 | "=10]10-11] 5 | 9 | 25-4]| 5 | 9 | 3-11 | 5 |45 ] 33-6 5-10 0] 0] 8 [ 10|10 ]| 9 | 45] 45| 12 | 12
9-10] 5 | 9 |25-2| 5 | 9 | 42 | 5 |45|33-0|5 |12 336 6 | 12| 7-1 |5 |12 |5-10] 4 | 9 | 132 2-3[10-11] 5 | 9 [12=10] (-1 [10-11] 6 |12 | 256 | 6 |12 | 4-3 | 6 |45 ]| 33-6 -2 0] 0] 9 | 0 |10 ] 9 |45] 9 2 | 12
f-12| 5 | 9 [25-1 | 5 | 9 | 42 | 5 |45]33-0]5 | 123366 | 12] 73 |5 |12 545 [12] 1356241~ 5 |12 12-9]|I'8|II'-[|6 |12 |256]|6 |12] 44 |6 |45 336 13-15 0] 0] 10 ] 1210 ] 9 |45] 45| 12 | I8
3-15| 6 | 12 |253| 6 | 12| 45 | 6 |45 3305 |12 |336| 6 | 12| 74 |5 |12 | 54 |5 | 9 | 141 |2-10] 13| 5 | 9 | 132 | -0 |13 7 |15 | 257 | 7 | 15| -7 | 7 | 75| 336 16-17 0 ] 10| 1l | 3] 10| 6 | 45| 45| 12 | I8
6-17 6 | 12 |[25-2| 6 | 12| 46 | 6 |45|330|5 |12 |33%6| 6 | 12| 75 |4 |12]| 50 |5 | @ | 14=3]|2-10[11'"5] 5 | 9 | 13-4 | -1 |1I'"5] 7 |15 | 2567 | 71 | 15| 4-7 | 7 | 75| 33-6 18-19 0 ] 10| 11.5] 14| 10| 6 | 75]45] 18 | I2
18-19] 7 | 15 | 25-4| 7 | 15| 4-8 | 7 |71.5|33-0|5 |12 |33%6| 6 | 12| 76 | 4 | 12| 50| 5 | 9 | 13-9] 2-3|11'6| 5 | 9 | 135 | 1'-11|11'-6| 6 |12 |2565| 6 | 12 | 45 | 6 |45 | 33-6 20-21 10 | 10 |125] 15 | 10 | 9 | 7.5] 45| 18 | I2
20-21 7 | 15| 25-4]| 7 | 5] 4-9 | 7 |75]33-0|5 |12 |336]| 6 |12] 1771 | 4 |12] 52 |5 |9 | 13-11] 2-3|11"8| 5] 9 | 137 | 1"-11]11'"8] 6 |12 |255]| 6 |12] 45 | 6 |4.5 ] 33-6 22-23 10 | 10 |135] 16 | 10 | 9 | 45| 45| 18 | 12
2223 7 | 15 | 25-4| 7 | 15| 4-8 | 7 | 75| 33-0|5 |12 |336| 6 | 12| 78 | 4 | 12| 54| 5 | 9 | 14-1 | 2-3|11-10] 6 | 9 | (40 | 2-2 |1I'-10] 6 | 12 | 25-5| 6 | 12 | 4-7 | 6 |45 33-6 24-25 0 | 10 |145] 17 | 10| 9 | 45|45 18 | 12
2425 7 | 15 | 254 7 | 5] 48 | 7 |75]33-0]5 | 123366 |12]17-10]4 |12] 555 |9 | 1471]2-7]12-0] 6 | 9 | 142 |2-2]12-0] 6 |12 |256] 6 | 12| 49 | 6 |45] 33-6 DIMENSIONS
FILL XK | xL | R T U v W X Y 7
0 45 | 3 | 2| 1’5 | 2-1 | — | 25 | 2'-4 | — | I-10
BENT BAR DETAILS [ 45 | 3 | -4 | 18 | 26 | —— | 2'-5 | 2-4 | 3-8 | I-1|
BARS | D m4, m5 2 45 | 3 | =1 | 1.1 | 26 |5-11| 2-9 | 3-3 | 3-10]| 2'-4
4 3 K4, K5 36 45 | 3 |2-6|2-2 | 2-3]|3-5|2-10] 3-1 | 3-3 | 2-3
- 33 0= | 7-8 45 | 3 |22 |23 |25 |3-4|2-7|2-11]| 32|20
3374 . 4;‘ - 3-10 45 | 3 [2-1|e-7 |21 [ 3-3|2-3| 26| 34|22
2 e -2 45 | 3 |2~ |2-71 | 2-1 | 32| 2-3|2-9]| 3-4]| 22
L SYMMETRICAL ABOUT € 7 54 ML 13-15 45 | 3 |2-10|2-4 | 2-3 | 34| 2-3| 2-9]| 35| 2-4
-3 5 SP.AT 16 = 7'-6 1'-3 -3 5 SP. AT I'-6 = 7'-6 -3 NOTE: ALL DIMENSIONS ARE OUT 6-17 | 45 | 3 |28 |2-4 | 2-3| 33| 2-3 | 2-11| 35 | 2-4
PERMISSIBLE T i 1 | ‘ TO OUT D = PIN DIAMETER 18-19 45 | 3 |31 |2-5 | 2-4 | 3-5 | 2'=3 | 2'-11 | 3'-3 | 2'-3
CONSTRUCTION 462 4e2 BARS 462 4e4 4e4 BARS - T e T T35 23 |22 e T
ot m K7 SPACED BETWEEN K7 SPACED BETWEEN 4e2 20-21 45 | 3 5= 25 [25[55]7-5 210 3-5]2"3
‘\ F4e2 /ﬁ (ALTERNATED) he BARS | K6 BARS 4e2 Wl g or K5 2225 |45 | 3 [2-9]2-3 [ 2-4|3-5]2-3]2-9]3-3]24
. \ | ” ‘ _ _ _ 4~ ALTERNATE 24-25 | 45 | 3 |28 |22 |2-4]35|2-2]|2-8]3-4]2-5
& \ ° ° ° ’ e SPACING X THESE DIMENSIONS ARE CORRECT FOR 38'-0
po 1] . v o2 = - il - LONG STANDARD SECTIONS ONLY. DIMENSIONS MUST QUANTITIES
¥ T b T K3 | o 5el ar BE RECALCULATED FOR ALL OTHER SECTION LENGTHS. FILL CONCRETE _CU YD/FT STEEL
-0 8 SP.AT 1’-0 = 8/-0 1-of| | 8 SP.AT 1’-0 = 8-0 I k2| ALTERNATE 1 SLAB | FLOOR | WALL | TOTAL |LBS/FT
‘ ‘ So3 BARS ‘ ki FSPACING 0 1169 | 127 | 1.182 | 3.478 | 448.82
. Sel BARS . 5 : . . | 1.220 | 1.232 | 1.182 | 3.634 |437.19
A4 w5, ) e REEE
= - . Qg ! ‘ ‘ i 78 [ o0 | Li27 | 1182 S350 Tiss.74
= <t ' (G} - . . . . .
] [P a2 | S|E 3 = av2 A '<<-(_° g 9-10 0.911 | 1.127 | 1.182 | 3.220 | 491.92
° T:TEF:N:]TSE . I |3 3 ] ab1—{] | bl =12 | 1.014 | 1.232 | 1.182 | 3.428 |506.45
o SPACING — ] a2 STAGGERED < = ‘ o g 13-15 I1.117 | 1.336 | 1.182 | 3.635 |525.39
o . < \ 3 3 = 16-17 | 1.220 | 1.440 | 1.182 | 3.842 |536.45
L v b % i . wer |18 o 18-19 | I.271 | 1.545 | 1.182 | 3.998 |544.03
s | ¢ 100 = "5t C"— ] ~ 100 = s I —"c" 1070 = "gv ¢ R 20-2] 1.374 | 1.649 | 1.182 | 4.205 |565.37
o 22-23 | 1.477 | 1.754 | 1.182 | 4.413 |570.47
b |]l"-0, 8 SP. AT I'-0 = 8'-0 1’-0[ []I’-0 8 SP. AT I'-0 = 8’-0 1’-0 d 24-25 1.580 | 1.858 | 1.182 | 4.620 [575.76
. F 41 BARS ) 43 BARS ‘ [ BEVELED m2“LTERNATE 484 DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
! ml [ SPACING T CONJUNCTION WITH SHEET TRRCB 2-Ol.
- A el 451 oo 4T3 m3 o af3 -4fl 4f1 41
. : 10/ | / i | gl e S E STANDARD DESIGN
by B = - % —— Amm i 5 .| CULVERT BARREL DETAILS
\ / \ T \ > R
afe af2 mé (ALTERNATED 4f4 \-m7 SPACED BETWEEN m6 BARS m7 SPACED BETWEEN af2 S @ FOR
. oo e 7'£e \ |'-3) Yy S e e ‘ s 4£2 M6 BARS 2§ 3 g TRIPLE REINFORCED CONCRETE BOX CULVERTS
42 BARS . ' 44 BARS ‘ ] |2
33-10 — ¥ &
a 4 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
TRIPLE 10 x 10 BARREL SECTION 5 SEPT., 200 TRRCB 10-10-0|
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TRB 10-12-01 - 09-0l THIS SHEET ISSUED.

VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 10 x 12 BARREL SECTIONS
REINFORCING BAR LIST
FILL al a2 b 462 Sel 462 5e3 64 4F1 452 4F3 4F4 KI k2 K3 K4 K5

SIZE[ SP_[LENGTH|SIZE[ SP_[LENGTH|SIZE[ SP | NO. [SIZE] SP | NO. [SIZE] SP | NO. [SIZE[ SP | NO. [SIZE] SP_| NO. |SIZE] SP | NO. [SIZE[ SP | No. [SIZE[ SP | NO. [SIZE| SP | NO. [SIZE[ SP | NO. [SIZE[ SP_|LENGTH|SIZE] SP_|LENGTH|SIZE] SP_|LENGTH|SIZE[ SP_|LENGTH[ h | v |SIZE| SP |[LENGTH] h | v
0 | 6 |12 138| 7|9 [1358| 4|9 [32|4]| 9 |34]|5] 1218|418 16|5]|12]9]| 4|18 8412|224 ]18] 164 12| ]|4]|18|8]|512]3¥8|5]12]086-6]5|12] 67]|5]12]47 |2-4|2-3] 5|12 4-2 |I-11]2-3
| |6 12139 79 | 13949 32|49 345 12]118|4]18|16]5] 129|418 8412|2418 16|4 12|01 ]4]8]8]|5 12|338|5 ] 12]|8-4|05] 12| 8351246 |2-3|2-3]5]12]4-2][I1]2-3
2 |49 |36 7|9 | 136|409 |32|4]9 [34|5]|12]18|4 18|65 ] 1294|1884/ 122|418 16] 4] 12|01 |4]|mB|8]| 4|9 33859 8-1|5]9] 1786|6]|I15]59 |[32|2-7]6]15] 49 |2-2|2-7
36| 5 |12 135| 7|9 | 135| 4|9 | 32|49 345 |12|18]4] 18|65 129 ]|4]|18] 8|4/ |12 |2|4]18]6|4]|12]1]|4]|B|8]|4]i2]38|5]12]6-11|4]i2]510|5]12]53|3-0][2-3]5]12] 4-3 |2-0/2-3
78| 4 | 9 | 35| 7|9 | 35| 4|9 32|49 345 12[8|4|18]|16]5 12|94 18]8]|4a]i2]2]|4 8 16|42 ]4][118]8]4] 123585 12]6-10]5]12] 6-71]5]|12]57[30[2-7]6|I12]4-10]2-32-7
9-10] 4 | 9 | 135| 7 | 9 | 135|4 |9 |32| 4] 9 345 | 12]18|4 18| 6|5 129 | 4|18 8|4/ 12|2]|4]18| 16| 4] 12| |4]|®B]|8]|5|12][338|5]|12] 63|65 |12] 57|49 |56 |2-1028]5]9 |41 |2-32-38
-2 5 | 9 | 136| 7 |9 |136] 4|9 [32] 4] 9 |34|5 128|418 16]5 12|94 18] 8|4]i2]2]|4 816|421 |4]18]8]4]9 338|539 |6-10]5]9] 6-3|5]12]5-5 [2-102-1]6]12]4-10]2-32-1
3-15| 4 | 6 | 13-8| 7 | 9 | 1384 |9 [32] 4] 9 |34|5 | 12|18|4]8]16]5 12|94 8|84 122|418 16]a] 2|1l |4]18]8] 49 335859 |6-11]5]9] 6-3|5]|9 |55 |2-9|2-8]5]9 |4-10]2-22-8
=17 6 | 12 [13-10] 7 | 9 | 13-10] 4 | 9 | 32| 4 | 9 [ 34| 5 [12]18 |4 | 18| 16| 5 |12] 9| 4 18] 8|4 |12 24 18] 16| 4 12|11 |4 18849 338|5]|9 | 70| 4|9 |59]|6|12]56 [2-11|2-7| 6|12] 48 [2-1|2-7
8-19| 4 | 6 | 140| 7 | 9 | 140| 4 |9 [32] 4|9 |34|5 | 1218|448 16]5 1294|884 1222|418 16]4] 12|l |4]18]8] 49 [3358]5]9 ]| 12|49 |[5-11]7][15]6-3[3-0/33]7]15]5-9 26|33
2021 4 | 6 | 42| 7| 9 | 42|49 |32| 4|9 345 12118418165 129|418 8412248164120 ]4]1B]8]6|15]|338|6]15]6-11]5]15]50]|7]15]6-4 [3-1]33]7]15]5-82-53-3
2223 6 | 9 | 43| 7 | 9 | 143| 4 | 9 [32] 4] 9 34| 5 128|418 16]5 | 12| 9| 4] 18] 8| 4]12]2]|4 816|412 |4][18]8] 6153586 15| 105 |15 5-2]7]|15] 64 [3-1]33] 7 |15]| 58 |2-5]/3-3
2425 4 | 6 | 14-5| 7 | 9 | 145| 4 | 9 |32 4] 934|512 4 8|65 12] 9|4 ] 8]|a 122|418 16| 4a]iz]]a]18]8]|6]15][3%8]6 15] 7-1 |5 15] 54711573 [31]4-2]8]15] 72 [3-0[4-2

REINFORCING BAR LIST DIMENSIONS
FILL K6 K7 k9 m m2 m3 md m5 m6 m7 m9 FILL S [ H | A B | C [ %D ] £ | xf | %6 | %xJ
SIZE[ SP_[LENGTH|SIZE[ SP_[LENGTH|SIZE[ SP_[LENGTH|SIZE[ SP_[LENGTH|SIZE[ SP [LENGTH|SIZE[ SP _[LENGTH|SIZE[ SP [LENGTH[ h | v _|SIZE[ SP [LENGTH h | v _|SIZE| SP |LENGTH|SIZE| SP |LENGTH|SIZE] SP |[LENGTH 0 0 | 12 [105]105] 12 | 9 |45 | 9 | 12 | 12
0 |4 [12 [ 338| 4 [12 | 5-1 | 4 [45]338| 4 |12 |34-2|5 |12 6-10|4 | 12| 63 |5 |12 17-1 [3-11]132|5 |12 ] 150 1-10[13-2| 4 |12 | 266 | 5 | 12 | 46 | 4 | 4.5 | 34'-2 [ o | 2 | 0 | |12 ] 9 [45] 9 [ 1212
| |4 [12 338|412 50| 4 453384 | 123425 |12 |6-10|4 |12]6-2]5]12]16-5]3-2[13-3]5 |12 ] 151 [-10[13-3]| 4 | 9 |262| 4 | 9 | 3-7 | 4 |45 342 2 0 | 12 | 9 |10 [ 12 | 9 |45 |15 | 12 | 12
2 | 5 |12 | 285]5 |12 | 4-11 |5 [45[338|5 |12 |342| 5| 12|63 |4 |12] 446 |15]|16-2]32][130]6 |[I15]150]|2-0][1350]|5 122656 |12] 4-9 |5 |45]34-2 36 0 | 12 | 8 |10 |12 | 9 |45 ] 9 |12 | 12
36| 4 | 9 | 258 4 |9 | 42| 4 |45|338| 4 | 9 |342] 4 | 9 |5-11 |4 |9 | 58| 5 |12 16-0]3-I[12-11]5 |12 |14-11]|2-0iz-11| 4 | 9 |25-10] 5 | 9 | 4-7 | 4 |45 | 34-2 -8 0 | 12 | 8 |10 [12 | 9 |45 9 |12 | 12
7-8 | 5 |12 | 258| 5 |12 | 45 |5 |45|338 |5 |12 |342| 5 | 12| 6-2 |5 | 12|56 |5 |12]159]2-0[12-1] 6 |12 | 15-1 [2-2 [12-11| 5 | 9 |25-10] 5 | 9 | 41 | 5 |45 |34-2 3-10 0 | 12 | 8 | 10| 12 | 9 |45 |45 ] 12| 12
9-10] 5 | 12 [ 25-9]| 6 |12 | 50| 5 |45]338| 5 | 12 |34-2| 6 |12 |6-11 | 5 | 12 |5-11 |5 |9 | 15-9|2-10[12-11]| 5 | 9 | 15-0 | 2-1 [12-11| 6 | 12 [25-11| 6 | 12 | 45 | 6 |45 | 34-2 M-12 0 | 12 [85] 1 [ 12 | 9 |45 | 9 |12 | 12
ll-12| 5 | 9 | 256-7|5 | 9 | 4-4 | 5 | 45338 |5 | 12 |342| 6 | 12| 7-1 |5 |12] 60| 5 |12 ] 159]2-9/130]6 | 12| 152]|2-2]130]6 | 12|25-11|6 | 12| 4-5 | 6 |45]34-2 13-15 0 | 12 |95 ] 12 | 12 | 6 |45 |45 | 12 | 12
13-15] 6 |12 | 25-8| 6 |12 | 47| 6 |45|338 |5 | 123426 | 12| 72 |5 |12] 60|59 |160]|2-0[132|5 |3 | 15-3]|2-1]13-2|5 | 9 |25-11| 6 | 9 | 49 | 5 |45 | 342 I6-17 10 | 12 |105] 13 | 12 | 3 |45 ] 9 | 12 | 12
l6-17| 6 |12 | 25-8| 6 |12 | 46| 6 |45]338|5 | 12 |342]| 6 | 12| 73 |5 |12] 6-0] 6 |12]16-2]2-1013-4] 6 | 12| 15-4]2-0][13-4] 6 |12 |25-11| 6 | 12| 46 | 6 |45]34-2 18-19 0 | 12 [ 115] 14 [ 12 | 6 |45 | 15 | 12 | 12
18-19] 6 |12 | 258| 6 |12 | 471 | 6 |45|338|5 | 123426 | 12| 75 |5 125107 |15]166]|3-0[136| 7 |15 15-11|25]1536|6 |12 ]25-11| 6 |12] 46 | 6 |45 342 20-21 0 | 12 [ 12 |15 [ 12 | 6 |15 |75 18 | 12
20-21| 7 | 15 |25-10] 7 | 15 | 4-9 | 7 | 7.5 |338 |5 |12 |342| 6 | 12| 76 |5 |12 57| 7|15 (6-7]2-11]13-8] 7 | 15| 16-1 |2-5]138] 6 | 12]|25-11]| 6 | 12| 4-7 | 6 |45]34-2 22-23 0 | 12 | 13 [155] 12 | 9 |15 |75 18 | 12
2223 7 | 15 | 25-9| 7 | 15| 4-9 | 7 |1.5]338|5 |12 |342| 6 |12]| 76 |5 |12] 607 |15]16-9]30[139]7 |I5]162]25]|13-9]7 |8|2-2]|8 | 18|55 |71 |45]34-2 24-25 0 | 12 | 14 165 12 | 6 |15 |75 | 18 | 12

2425 7 | 15 | 25=9| 7 | 15| 4-9 | 7 |71.5]338 |5 |12 |342]| 6 | 12| 78 |5 |12] 62| 7| 15]16-10]2-1113-11] 8 | 15| 16-11]3-0][13-11| 6 | 12]260] 6 | 12| 4-9 | 6 |45]34-2 DIMENSIONS
FILL XK [ xL [ R [ T [ U V[ W] XY ][7Z
0 45| 3 [ I3 |16 |27 |—| 25|25 |3-1]2-3
BENT BAR DETAILS ] 45 | 3 [ 14| -1 |o6|— 25|25 57]110
34-0 BARS | D | m4,ms 2 45| 3 |18 | 1'-8 | 2-6|6-1 | 28| 3-4|3-10] 25
‘ 4 3] K4 K5 36 45 | 3 |27 |23 | 2-1 | 34| 2-9|2-8|3-3]2-4
~— SYMMETRICAL ABOUT ¢ 5 3 > 7-8 45 | 3 |2-3|2-3|2-3|3-4]28|2-9]3-3]2-
PERMISSIBLE 13 5 SP.AT I'-6 = 76 -3 -3 5 SP.AT 1'-6 = 7'-6 13 3 b 3-10 45| 3 |2-9|2-8|2-6|35|2-3|2-6|3-4]|2-3
CONSTRUCTION Mooz 4e2 BARS W 102 4e4 BARS 6 | 42 - -2 | 45 | 3 |2-4|2-4|2-2|3-3]2-3]|2-6]3-4]2-3
JOINT e K7 SPACED BETWEEN 4ed K7 SPACED BETWEEN 482 4e2 7 | 54 L] 13-15 | 45 | 3 [2-5|2-5|2-4 | 3-4 | 2’-3 | 26 | 3-4 | 2’5
| T [ 42 w (ALTERNATED) k6 BARS | k6 BARS Bl or ks 8 | 6 16-17 | 45 | 3 |2-8|2-5|2-3|3-4|2-4|2-6|3-4] 2-3
S : —— — 2~ ALTERNATE |NOTE: ALL DIMENSIONS ARE OUT 18719 | 45 | 3 |27 1274|274 | 34 | 273 | 27 | $o4 | 2703
: — SPACING TO OUT D = PIN DIAMETER 20-21 32 g 3¥-0|2-6|2-5]3-6|2-3|2-8]|3-4|2-4
r— ! Sel © i 22-23 } 2-11 |26 | 2-5 | 35 | 2-3 | 26 | 3-7 | 29
¥ At 4bl sel P2 k3 o 5ed e k2| ALTERNATE A z 24-25 | 45 | 3 [2-10] 26 | 25|35 2-2|2-5]3-5]2-5

. o - g , . 0 < gi kI SPACING
=8l 8 SP. AT "0 = 820 Q) o 22 8 SP. AT 110 = 8'-0 =0f b . % THESE DIMENSIONS ARE CORRECT FOR 38'-0 DTS
R Sel BARS i se3 BARS | . LONG STANDARD SECTIONS ONLY. DIMENSIONS MUST T CONCRETE ST O ST
BEVELED ! BE RECALCULATED FOR ALL OTHER SECTION LENGTHS.

j KEYWAY ) o \ R L SLAB | FLOOR | WALL | TOTAL |LBS/FT|
m4 or m5 & ; 0 1205 | 1.203 | I.717 | 4.125 |490.74
ALTERNATE | P " & | ‘ ‘ a I 1.257 [ 1.256 | L.717 | 4.230 | 491.63
SPACING —p | 2| : [T 97 STACGERED s E 2 1.047 | 1.150 | I.717 | 3.914 |526.55

e L e 4b2 <] o3 i . al—- | o 3-6 0.942 | 1.150 | I.717 | 3.809 [ 467.11
: o o i 2|e 7-8 0.942 | 1.150 | I.717 | 3.809 | 513.08
° o ' (s ! g b2 g o3 9-10 | 0.942 | 1.150 | 1717 | 3.809 [550.87
3 | L - ! I a1 | o _ [1-12_ | 0.995 | 1.256 | .77 | 3.968 |566.55
s > 4bl a2 STAGGERED b2 1 =g 13-15_ | 1.100 | 1.363 | I.717 | 4.180 |586.68
' N < \ . ¥ o 16-17 | 1.205 | 1.469 | I.717 | 4.391 |598.66
. . i i . % 18-19 | 1.309 | 1.576 | I.717 | 4.602 | 617.6l
H-ce ; cr—H b 20-21 | 1.362 | 1.682 | I.117 | 4.76] |633.82
3 ( 100 = "5 o1c 10'-0 = "s” Tt 10'-0 = "s" T 3 22-23 | 1.467 | 1.735 | I.717 | 4.919 |659.76
d |I_0‘ 8 SP. AT I’”-0 = 8'-0 ‘II_O \d 1’-0 8 SP. AT I'-0 = 8'-0 ‘|I_O | BEVELED . 24-25 1.572 1.842 1717 5.131 672.26
j ‘ 4f1 BARS ) 43 BARS ol || kEYwaY mZFALTERNATE 6 alk DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
I | mI [ SPACING -~ CONJUNCTION WITH SHEET TRRCB 2-0l.
- RS ol R | g s " afsof) | ) 4t il N STANDARD DESIGN
i, N I B2 % NI ——~ e or e 5 CULVERT BARREL DETAILS
i e R P . . . . . ALTERNATE 3 -
: | = U 1 — o SPACING z & FOR
42 472 m6 (ALTERNATED) 454 ‘ mT SPACED BETWEEN m6 BARS |4 7 SPACED BETWEEN m6 BARS @ 3 g TRIPLE REINFORCED CONCRETE BOX CULVERTS
I3 5 SP. AT I'-6 = 7'-6 Li=3| |13 5 SP.AT I'-6 = 7'-6 -3 > 3
42 BARS - T 44 BARS '°_‘ ViE
346 i i‘ IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<
TRIPLE 10 x 12 BARREL SECTION - SERT 2001 TRRCB 10-12-01
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VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 6 BARREL SECTIONS
REINFORCING BAR LIST
FILL 4al a2 4b | 4b2 Sel 462 5¢3 4e4 471 472 4F3 474 Kl K2 K3 K4 K5
SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE[ SP [ NO. [SIZE] SP [ NO. |SIZE] SP [ NO. [SIZE[ SP [ NO. [SIZE[ SP | No. [SIZE[ SP [ NO. [SIZE] SP [ NO. [SIZE[ SP [ NO. [SIZE] SP [ NO. [SIZE[ SP [ NO. [SIZE] SP [LENGTH|SIZE[ SP [LENGTH|SIZE[ SP [LENGTH|SIZE[ SP [LENGTH[ h | v [SIZE[ SP [LENGTH[ h | v
ol 49 [ 785 fas] 78|49 w64 9|5 [r2]ez]a 725 [rlulalmliol a2zl a]1m]2o4a 2] 13[4 w]10]4] 9385 9] io-to]s |9 [1o-1]4]9 [a-10]2=22-85197] 47 [1r-nfz-s
I a9 [ 7105 a5 7-10] 4 |9 w6 |49 8|5 [1z]22]4 | 17205 12140422264 ]17m]20[4a 1213471049 388|5]9 ] i0-7]5]|9] 98| 4|9 ]| 48] |2-0[2-851]9 | 4-6 [I'-10]2-8
2 a6 [ 176|666 176|494 9 is]s [r2]zz]a 1725 [rlulalmliolali2z]l2ela]1m]20l4a2] 13[4 w]10]5 9 [388|5[9g]|ss8|[5 |9 1m8]|5 [12]a-10]23]e-71l6 |[12] 46 [I-0]2-1
36| 4 | 9 | 75| 4 |45 75| 4 | 9 | 6|4 |9 8|5 12224 | 17205 121|470 4226417204 1213471049 388|598 4|9 ]6e-a|4a]|9 ]| 49 |2-1]285]9] 48 2-0[2-8
78| 4 [ 9| 75| 445 754 [ 9 ielaolims]|s12]224 w25 2] nlafmwliola]irz[2]4a 1720423 a[mw]io|s 12386 12825 12]e-8|5]12]a-10]2-3]2-7116 [12] 4-6 [r-uf2-7
-0l 4 [ 9 [ 77| afas] 7149|498 rzleela4 7ol s[rlulalir]rwo]la]i2]2ea]im[2ol4a 23] a] 17105 [12]3-8|6 1286412555/ 12 47]|2-0[2-76 [12] 4-6 [1-1]2-7
n-12l 4 [ 9] 79 445 794 |9 e|4afs s[5 1z]2l4[1m]2ols T2 nlalir]olal12]26]a17]20]4aJrz]13]4 171059385978 49 445 [12]4-10]2-3[2-76 [12] 4-5 [I-10]2-7
I3-5] 4 [ 9 &0 445 804 [a[1e|a a5 1z]e2|4aml2o]s 2] nlafmwliola4]irz[2e 41720423 afiim]iole 123886 [12]8-1 | 4a]12] 405 [12]4a-10]2-3]2-76 [12] 4-5 [I'-10]2-7
Ie-17] 4 [ 9| 82| 445 824 [oe|a a5 12]22l4aml2o]s 2] nlafmwlio]4]iz[2| 417204 23] afmw]iol7 15[388]7 [15]8-6]| 415|405 [12]4a-11]2-4]2-716 [12] 4-4[1-9]2-7
Ie-19 4 [ 9| 85| 445 854 [9[1e|laalms|512]22[4]mlao]s 2] nflafmwliol4]irz{2| 41720423 afmw]iol7 ] 5[38|7[15]8s8]|4a][is5] 405 [12]s-71[3o0]2-76 [12] 4-4][1-9[2-7
po-21| 4 | 9 | 87| 4 [45] 87| 4 | 9 |16 |4 |9 |85 [12]22]4 [17]20] 5 12 n|4a 1w |io] 412|264 17204 12134 17107 [15]388]7 [15] 88/ 415 40]|5 |12 5-9]3-2][2-7 6 |12] 4-10]2-3]2-7
p223 4 [ 9 [ 89| 56 | 89496495522zl 4r]2os el nlalir]olali2]26] a2l alrzli3]4a 1707 [i]3s-s8]7 15]8-10]4]15] 405 [12]5-10]33][2-7]6 [12]4-10][2-3]2-7
p4-29 4 [9 [ 8-t | 545 8- 4 964 s8] iz]eelarJeols Tl nlalimlolalizlze]lalmm]zeolalliz]lalir]rwol vz 7590415405 [2]5-1n]3-4]2-76[12]4-10[2-3]2-7
REINFORCING BAR LIST DIMENSIONS
FILL K6 K7 K9 ml m2 m3 m4 m5 m6 m7 m9 FILL S H A B C [ XD | XE | xF | %G | xJ
SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH|SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH|SIZE[ SP [LENGTH[ h v_|SIZE[ SP [LENGTH] h v |SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH 0 12 6 I _|[105] 9 9 [a5 |45 [ 12 [ 12
o [ 4 12[3310] 5 [12]6-4| 4 [45|38-8[4 [12[392]5 [12]7n|lafi2] o4 ]9 e-10]rs|r2[51]9 90107249 [392]5 ]9/ 4-7]4[45] 39-2 I 12 6 | 5] 115] 9 9 |45 | a5 | 12 | 12
I |5 12 [3=n| 5 [ 12555 [45|38-8|4 |12 3925 |12 ] 8-1 | 4 [12e-11|4]9 ]| 9420|7459 | 92107449 [30-2]5]9 ] 48[4 [45] 39-2 2 12 6 |95 [ 10 39 6 | 45| 9 2 [ 12
2 |6 123166 [12] 56 |6 [45|38-8[5 |9 [392]5 |9 [ 11 |—[—]—5 12| o3 ]2-3]7o|le6 1289 [r-9]7-0[5 [ 9 [30-3]6 ]9 4-9]5 [45] 39-2 36 12 6 8 0| 9 9 |45 |45 | 12 | 12
36| 5 | 9 |29-9| 6 | 9 | 53| 5 |45|38-8|5 |12 [39-2]|6 |12 | 81| 4 12| 58|49 |8-11|2-0|6-11|5 ]9 | 8&-9 [I-l0]e-1|5 ]9 [29-10] 6 | 9 | 4-10]5 [45]| 39-2 7-8 2 6 8 0| 3 9 45| 9 2 [ 12
78| 6 |12 299 7 |12 56 |6 |45[388|5 |9 [392|5 9 | 72|49 [ 525 [12]90 2-1]6-11]|6 12|88 1I-9]6-1|6 |9 2996 9] 45]|6 [45] 39-2 9-10 2 6 | 95 | Il 9 9 |45 | 9 2 [ 12
9-10] 5 | 9 [296|6 | 9 | 53|5 |45|388|5 |9 |392|5 ]9 | 1'5| 4|9 |51 |5 [12]94[2-3[7-1|6 |12][8-10]1-9|[7-1|6 |9 |299]|6 |9 | 45| 6 |45]| 39-2 -12 12 6 o [ 12 E] 9 [ 45| 9 2 [ 12
-12 6 | 9 |296| 6 | 9| 47 |6 |45[38-8|6 |12 |39-2|6 |12 | 7-11| 4 |12 495 [12][96 [2-3][73|6 [12][90]19[73|6 |9 298|699 ]| 466 |45 39-2 13-15 12 6 |15 135] 9 9 [a5 ] 9 2 [ 12
I3-15| 6 | 9 [295| 6 | 9| 49 |6 |45 3887 |15 392 7 |15 85| 4|15 405 [12[9-0|2-4a|76]|6 |12 93| 19][76|6 |9 298|699 | 496 |45] 39-2 16-17 12 6 |125] I5 9 9 75| 9 2 | 18
Ie-17] 6 [ 9 [295| 6 | 9 | 48 |6 [45[388| 7 |15 [39-2| 7 |15 ] 8-7| 4 |15 405 [12|10-7|2-11|7-8|6 |12 95 | I"-9|7-8| 7 [ 152911 8 15|58 |7 [15] 39-2 18-19 12 6 4 | 1 9 9 [15] 9 18 | I8
Iis-19 7 [ 15 298| 8 | 15| 5-9 |7 [75]388|7 |15 39-2| 7 |15 87| 4 |15 ] 4-0 |5 |2|1o-t1|30]|7-11]6 | 12| 98 | 1-9]|7-01|7 [ 15 [29-11] 8 15| 5-9 |7 [715] 39-2 20-21 2 6 5 | 17 9 9 [ 75 9 2 | 18
pbo-21 6 | 9 [29-5| 6 | 9 | 50| 6 |45[38-8|5 |9 [39-2|6 |9 | 9-1 | 4|9 [ 485 [12[ =231 ]6-1|6 |[12[9-10]1-9[e-I|7 [I5][29-11] 8 [15]5-9 |7 [75] 39-2 22-23 12 6 6 | I8 9 9 [15] 9 2 | 18
p223 6 | 9 |296| 6 | 9 | 51 |6 |45[388|5 |9 |39-2|6 |9 | 9-4| 4 |9 [4-10]5 [12] 11"-5]3-2]8-3|6 |12]10-0|1'-9[8-3|7 |5 ]|29-10] 8 |15 |5-10| 7 |75 39-2 24-25 12 6 17 [1e5] 9 9 [15 ] 9 2 [ 18
429 6 | 9 |29-7| 6 | 9 | 54 |6 |45[388|5 |9 |39-2|6 |9 | 98|49 [550][5 [12]11-9[3-4[85]6 1210219857 |I15]29-11]815]5-11]7 |75] 39-2 DIMENS [ONS
FILL XK | %L | R T U v W X Y Z
BENT BAR DETAILS 0 45 [ 3 -4 -1 [3-2|8-2 2-11]2-10] — [ 2-4
I a5 [ 3 J1-1[r-9f[2-9]e-3[3-0[2-1]4-3][2-4
BARS | D m4, m5 2 4.5 3 [ 26| 2-1]2-9|5-10] 3-4| — | 4-4[2-5
4 3 k4, k5 3-6 4.5 3 | 3-2]2-10[2-8 [ 4-1 | 2-10] 3-7 [3-11 [ 25
5 33 D = 7-8 45 | 3 [3-0[2-9[2-9 | 4-1 | 3-4|3-10]3-10]2'-3
6 4} 9-10 45 | 3 [ 3-8 2-9[2-8|3-l0] 3-3[3-10]3-10] 2'-3
= 5 h 1-12 45 | 3 [4-2|3-3[2-4|3-l0] 3-2]4-0]3-9][2-3
NOTE: ALL DIMENSIONS ARE OUT :Z_I,? §§ § 21_2 Iee §"f; §"§ 30 3_2 ?,"2 22'-I50
: - . -5 | 3-0 | 2'- -9 | 3-0] 4-5[4-0 [2'-
T0 OUT D = PIN DIAMETER 18-19 | 7.5 | 3 | 45| 3-0 | 2-11 | 4-0 | 3-0 | 45 | 40 |2'-I1
20-21 45 | 3 [4-5[3-0[2-6|3-9[2-10] 41 [ 4-0 [2-II
22-23 45 | 3 |45 | 2-11| 2'-7 | 3'-10] 2'-8 | 4'=0 | 3'-1I | 2'-11
24-25 45 | 3 45 2-n]2-8[3-11]2-7]3-10] 4-0 [ 3-0
39'-0
l—— SYMMETRICAL ABOUT § X THESE DIMENSIONS ARE CORRECT FOR QUANTITIES
| 38'-0 LONG STANDARD SECTIONS ONLY. FILL CONCRETE CU YD/FT STEEL
\’-Oé 7 SP.AT I'-5 = 9'-1I 05 1-04 7 SP.AT I’-5 = 9'-1I 1'-03 DIMENSIONS MUST BE RECALCULATED SLAB | FLOOR| WALL | TOTAL | LBS/FT
s oo | 1 402 BARS t0z] ‘ ] 4e4 BARS K7 SPACED BETWEEN FOR ALL OTHER SECTION LENGTHS. 0 1,407 | 1.359 | 0.620 | 3.386 | 451.55
4e2 4e4 I 1.467 | 1.481 | 0.620 | 3.568 | 455.26
JOINT 462 k6 (ALTERNATED) k7 SPACED BETWEEN! k6 BARS 4e2 4e2 b
I k6 BARS | e4 7 4 o K5 2 1.226 | 1.298 | 0.620 | 3.144 | 550.47
. . 7 — = = . = — = - - - = ALTERNATE 3-6 1.046 | 1.298 | 0.620 | 2.964 | 482.82
< s e e e et . ‘e o .. 3 et 2 e et 4 e o . : . P S S SPACING 7-8 1.046 | 1.298 | 0.620 | 2.964 | 533.66
= A b 5el BEVELED 4b2X] 1/ o \ ? 5e3 N\ .%sz [ 5el ol N\ o 9-10 | 1.226 | 1.420 | 0.620 | 3.266 | 526.47
KEYWAY 1 K3 - kz‘fALTERNATE SPACING p v 1-12 | 1.286 | 1.542 | 0.620 | 3.448 | 562.6I
, e = 1o = P " > 4b2 Kl - 0.620 | 3.812 | 582.74
|—0_L 10 SP.AT I'-0 = 10'-0 1'-0|Td|1-0 10 SP.AT I'-0 = 10-0 I'-0|| | :2 :3 :‘5'2; :;33 el SEE) oA
= T 4at—> ~ - . . . . .
: < 4al Sel BARS a2 780 5e3 BARS s [ a2 STAGGERED Plelge 18-19 | 1.768 | 2.023 | 0.620 | 4.417 | 591.00
- "c' . a2 STAGGERED f1et—rcr  <|WF o H—c" PO "C"ﬂﬂ <|Wao 20-21 | 1.888 | 2.151 | 0.620 | 4.659 | 597.55
N 12-0 = "S f oy 12-0 = 'S i : 3w Q- 22-23 | 2.009 | 2.273 | 0.620 | 4.902 | 607.34
Sl ma 5 -9 10 SP. AT I’-0 = 10"-0 J=o|P -0 | ¥ 10 SP.AT 1'-0 = 10'-0 1'-0 BEVELED L ol 24-25 | 2.129 | 2.456 | 0.620 | 5.205 | 625.42
= ':,_TEEN,TTE W 41 BARS ‘ . 43 BARS . KEYWAY m2 6 Al. DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
2l spacing o 1 mIHLTERNATE SPACING . CONJUNCTION WITH SHEET TRRCB 2-Ol.
— / i"‘ﬂ A1 43 4¢3 | m3 4fl 4F1 .
t.ij =] | ] - i | : 1 | L nt or ms | STANDARD DESIGN
v e e e——— A S e —— J [ AteRwTe |5 - CULVERT BARREL DETAILS
B 4f21 4f2 M6 (ALTERNATED) ~4f2|\-4f4 m7 SPACED BETWEEN mé BARS 412 g 3| @ FOR
5 1'-0} 7 SP.AT 15 = 911 -0 -0} 7 SP.AT 1’5 = 9'-|| -0} 17 SPACED BETWEEN m6 BARS > 3 a TRIPLE REINFORCED CONCRETE BOX CULVERTS
) 4F2 BARS T - 4F4 BARS - o 3
© 39'-6 o ks
1 ; %
o Ll A - WA \
z TRIPLE |2 x 6 BARREL SECTION : 4 IOWA DEPARTMENT OF TRANSPORTATION HIGHWAY DIVISION
by 3 SEPT., 2001 TRRCB |2-6-0l
a
&
27-JUL-2010 11:20 tsorens W:\Highway\Bridge\Standards\Culverts\EnglishSignedTripleCulverts.dgn TRRCB 12-6-01 \\ntpprtsvr2\BrgPDF




TRB [2-8-01 - 09-0I THIS SHEET ISSUED.

VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE

12 x 8 BARREL SECTIONS

REINFORCING BAR LIST

FILL 4al a2 Y 1b2 Sel 4e2 5e3 44 770 172 43 174 Kl k2 k3 k4 K5
SIZE[ SP |LENGTH|SIZE[ SP [LENGTH|SIZE[ SP [ NO. |SIZE] SP | NO. [SIZE] SP | NO. [SIZE[ SP [ NO. [SIZE] SP | NO. [SIZE[ SP | NO. |SIZE] SP | NO. [SIZE] SP | NO. |SIZE[ SP | NO. |SIZE[ SP [ NO. [SIZE] SP |[LENGTH|SIZE[ SP |LENGTH|SIZE] SP |LENGTH|SIZE[ SP [LENGTH] h | v [SIZE[ SP [LENGTH[ h | v
0 | 4 | 9| 98 |5 [45] 98| 4 | 9 |22 4|9 |2a| 5 |12 22| 4 |17]20]5 |12] 0|4 17]0]4]|12]2]|4 ]| 17|24 1234 17]10]4]39 |388|5]|39 |10-10] 539 |10-2]4] 9] 4-5 |1'-9|2-8] 5 | 9 | 4-7 |[I'-1I|2-8
I |4 |9 |9-0]5 |6 |9-10] 4] 9 |2|4a]9 |2a|5 12 24| |20|5 2] n]|4a|i7|10]|4]|12|26|4 | 17|2]|4|12[13]4a]|7]|0|4]09 388|509 |10-71|5]|9 | 98]|4a]| 9] 4-82-0{2-8]5] 9| 4-6 |I-10/2-8
2 | 4 | 9| 96 |5 |45] 96| 4 | 9 |22 4|9 |2a| 5 |12 22| 4 |17]20]5 |12] 0|4 17]i0]4]|12]2]|4a]| 17|24 ] 12]i3]417]10]6 |i2]|388]6 |12]9-1 |5 12] 76|49 |4-10|2-2|2-8] 5] 9| 4-7 |[1I'-11|]2-8
36| 4 | 9 | 95 |5 |45] 95 | 4 | 9 |22 | 4 | 9 |24 5 |12 224 | 17|20 5 [12] 11 |4 17]10]4 2|24 [17][2]4 12134 wm|i0]|5 123886 |12]8-10]5 12| 75 ][4/ 9 |4-1|2-3|2-8]5] 9| 4-8 |[2-0|2-8
78| 4 | 9 | 95| 4 |45]| 95 | 4 | 9 |22 | 4 | 9 |24 5 |12 |22 4 | 17|20 |5 |12 11 |4 17]10]4 12|24 [17]2] 412134 w|i0]|5 123886 |12]|8-3]|5]12]6-8]|5|12]4-11 |2-4]2-1]| 6 | 12| 4-6 |1'-11]2"-T
9-10| 4 | 9 | 98 | 4 |45] 9-8 | 4 | 9 |22 4 |9 [24a| 5 |12 |22 4 [11]2 ][5 |12 |4 [ir]|i0]4 12|24 17|24 [12]13]4 17105 |12[388|6]12]86]4]|i2]55]5]12]4-8 2-1]2-7] 6| 12] 4-6 [I-11]2-7
-12] 4 | 6 | 9-10| 4 45| 9-10| 4 | 9 |22 |4 |9 |24| 5 |12 22| 4 | 17|20 5 |12 |4 [17]10]4 12|24 |17]20]4 1213417105 ]9 [388|5]9 ]| 79|49 | 41 |5 | 12]|4-10|2-3|2-71| 6 | 12| 4-5 |I-10]2'—7
13-15| 4 | 6 | 10-0| 4 |45]| 10-0| 4 | 9 |22]| 4 | 9 24| 5 |12 |22| 4 [ 171|205 |12 1|4 |17]10]|4 |12]2] 4 |17]|2] 4 |12]13|4 171|106 |12]388|6]|12]|8=2]4]|i2]40]5 | 12]4-10]2-3|2-1] 6 | 12| 4-5 [1-10]27
6-17| 4 | 6 | 102| 4 |45]| 102| 4 | 9 |22 | 4 | 9 |24a| 5 |12 |22| 4 | 17|20 5 |12 11| 4 |17]| 0|4 |12] 2] 4 |17|20] 4| 12| 134 [17]10]|7|15]|388|7] 15|86 4|15 4-0|5 | 12| 4-11 |2-4]|2-71| 6 | 12| 4-4 | 1-9| 27
8-19] 4 | 9 | 105| 4 |45]| 105| 4 | 9 | 22| 4 | 9 |24| 5 |12 |22 4 | 17|20 5 |12 |4 |i7]|i0|4 |12] 2|4 |17|20] 412|134 17|07 |15[388]|7]|15]|88]| 4|5 40]|5]| 9|58 |30[2-8] 5] 9| 46 |1-102-8
20-21] 4 | 9 | 10-7| 4 |45| 10-7| 4 | 9 |22 | 4 | 9 |24 5 |12 |22 4 | 17|20 |5 |i2] 11| 4 |17|i0|4 ]| 12|24 | 17|24 |i2]13]4] @ |10]7 |15|388|7]15]|88]|4]15] 4-0|5 | 9 | 6-71 |3-11]2-8] 5 | 9 | 5-0 |2-4]|2'-
2223 4 | 9 | 10-9|5 | 6 |10-9]| 4 | 9 |22 4|9 |24a|5 |12 22| 4] |i7|20|5 | 12|10 |4|i7|10]|4 2|24 |17|2]| 4 |12[13]4]|i0|7 [15]388|7]|15]|89]|4]|15] 405 9 |5-11]|33|28] 5] 9| 50 |2-4/2-8
24-25] 4 | 9 [10-11| 5 |45 10-11] 4 | 9 |22 4 |9 |24a|5 |12 22| 4 17205 |12 0|4 i7]10]4 |2 |26|4 7|2/ 412 13]a] w07 153887 15]90] 415 4051 9] 6-5][34/3-1]6] 9] 59 |2-8\3-I
REINFORCING BAR LIST DIMENSIONS
FILL k6 K7 k9 mi m2 m3 ma m5 m6 m7 m9 FILL 5 H A B C | XD | XE | XF | X6 | XJ
SIZE[ SP_|LENGTH|SIZE[ SP |LENGTH|SIZE[ SP |LENGTH|SIZE[ SP [LENGTH|SIZE] SP |[LENGTH|SIZE] SP |LENGTH|SIZE] SP |LENGTH[ h v |SIZE[ SP [LENGTH[ h v__|SIZE[ SP |LENGTH|SIZE[ SP [LENGTH|SIZE[ SP [LENGTH 0 2 | 8 N _[105] 9 9 |45 | 45 | 12 | 12
0 |4 | 9 38|49 |54 |4 |45|388| 4 |9 |392|4 ]9 | 70| 4|9 |6-1 |49 ]| 1r-0]r0]9-2[5]9 ]| 11'-0|1-0]9=2| 4 |9 |392|5 ]9 | 47 | 4 |45] 392 [ 2 | 8 | 1155] 115 9 9 |45 | 45 | 12 | 12
| |5 23265 |12]| 55 |5 |45]38-8|4 |9 [392[4 |9 | 72|49 |6-1 |49 |1n-4a]2-0]9-4]5]9 [ 1l—2]1-10]9-4| 4 | 9 [30-2] 5 |9 | 4-8 | 4 [45] 392 2 2 | 8 | 95| 10 | 9 9 |45 | 45 | 12 | 12
2 |6 |12 3'9|6 | 12|57 |6 |45|388|5 |9 |392|5 ]9 | 72 |—|—|——|5 |9 |1i—2]22]9-0]5 ]| 9 |10-10]1"-10] 90| 6 | 12 | 305] 7 | 12 | 5-1 | 6 |45 | 39-2 36 2 | s 8 | 10 | 9 9 |45 | 45 | 12 | 12
36 |5 | 9 | 3035 | 9 | 505 |45|388|4 |9 |39-2|5 |9 | 80| 4|9 |58/ 4] 9 [10-11]2-0[8-11]5] 9 |10-9]1-10]8-11]5 |9 |29-10] 5| 9 | 4-1 | 5 |45 ]| 39-2 7-8 2 | 8 8 | 105 ] 9 9 [ 45| 9 | 12 | 12
78 |6 | 12299 7 [12] 56 |6 |45[38-8|5 |9 [392|5 9 | 74|49 |45 |5 12|11 |22]8-1]612]10-8]1-9]8-11]6 |[12]eg-11] 7 [12]54]6 [45]39-2 3-10 2 | 8 | 95 115 9 9 [45 [ 9 |12 | 12
9105 | 9 | 29-6| 6 | 9 | 53 |5 |45 3885 |9 |39-2|5 |9 | -7 | 4 |9 | 45 | 5 |12 ]| 12| 2-0]9-2]| 6 |12 | 10-11] 19| 92| 6 | 12 [29-10] 7 | 12 | 5-4 | 6 |45 | 392 -2 2 | 8 | 105] 125 9 6 | 45| 9 | 12 | 12
l-12| 6 [ 12 [29-7| 7 [ 12| 56 |6 |45 3886 |12 3926 |12] 8-0| 4 |12] 40 |5 |12 17| 2-3]94]6 |12 1" [1-9]9-4] 6 |9 |298| 6 |9 | 46 |6 [45]39-2 13-15 2 | 8 | 1.5] 14 | 9 6 |45 ] 9 | 12 | 12
13-15| 6 | 9 |29-5| 6 | 9 | 4-9 | 6 |45 |38-8| 7 | 15 |39-2| 7 | 15| 8-6 | 4 | 5] 4-0 | 5 | 12 |11-10] 24| 96| 6 |12 ] 11'-3| (-9 | 96| 6 | 9 | 29-7| 6 | 9 | 4-7 | 6 |45 ] 39-2 16-17 2 | 8 |125] 15 | 9 6 | 15| 9 | 12 | 18
6-17] 6 | 9 [ 294 6 | 9 | 4-8 | 6 |45 |368] 1 |15 39-2| 7 | 15| 8-7 | 4 |15 ] 4-0 5 |12 12-7|2-11| 98] 6 [12] 11'"-5] (-9 | 9-8] 7 | 5 |29-11| 8 | 5] 5-8 | 7 |15]39-2 18-19 2 | 8 4 [ 16 | 9 9 [ 715 |45 | 18 | I8
8-19] 7 | 15 | 298| 8 | 15| 5-9 | 7 |7.5|38-8| 7 |15 |39-2| 7 | 15| 8-7 | 4 | 5] 40 | 5 | 9 |12-11] 30| 9-11] 5 | 9 | 11'=9 | "-10] 9=11| 7 | 15 | 29-11] 8 | 15| 5-9 | 7 | 7.5 392 20-21 2 | s 5 | 17 | 9 9 [ 75 |45 | 18 | I8
20-21| 7 | 15 298| 8 | 15| 6-9 |7 |75|388|5 |9 |392|6 9| 9-1 |49 |48]5 |9 32|31 ]10-1[5 ]9 [(r-t|r-o]io-i| 7 |15 ]|29-10] 8 |15]5-9 | 7 [7.5]39-2 22-23 iz | 8 6 | 185 9 9 [ 715 |45 | 12 | I8
22236 | 9 |296|6 | 9 | 51 |6 |45 |38-8| 1 |15 |39-2| 7 | 15| 8-10] 4 |15 4-0 | 5 | 9 | 136 | 3-3|10-3] 5 | 9 | 12-1 | 1"-10]10"-3] 7 | I5 | 29-10] 8 | 15 | 5-10 | 7 | 7.5 ] 392 24-25 2 | s 7 [195] 9 9 [ 75 | 45 | 12 | I8
2425 6 | 9 | 29-7| 6 | 9 | 54 |6 [45|388|5 |9 [ 3926 [ 9 | 97|49 |51 |59 [13-9]34[10-5 6 | 9 | 12-6 ] 21 [10-5] 7 | 15 |29-11] 8 | 15 | 5-11 | 7 |7.5] 392 DIMENSIONS
FILL XK | xL | R T v W X v 2
0 45 | 3 |1-4| 16 |28|—]|35|3-4|—]2-4
BENT BAR DETAILS [ 45 | 3 | 16| '8 | 2-9|6-10] 35 |3-4| 4-3| 2-4
BARS md, m5 2 45 | 3 |28 |25 [2-10] 61 |3-4|— | 46| 21
4 k4, k5 36 45 | 3 |28 | 2-5 | 2-6 | 47 |2'-11 | 37 | 3-11] 2-I
5 33 b > 7-8 45 | 3 |3-0]2-9]2-9] 4-1 |3-4|4-2 | 4-0] 2-8
A 23 9-10 45 | 3 | 3-8 |2-10] 2-8 | 3-10| 3-3 | 4-2 | 3'-I | 2-8
7 y h -2 45 | 3 |[4-4 | 3-3]2-93-11|3-2]|4-5]3-9]|2-3
4 13-15 7.5 | 3 |4-4|3-1 |25 3-93-0]4-5]|3-8]2-4
NOTE: ALL DIMENSIONS ARE OUT 16-17 7.5 3 |4-5|3-0|2-4]3-8|3-0]|4-5]|4-0]|2'-10
, T0 OUT D = PIN DIAMETER 18-19 | 7.5 | 3 |4-5 [2-1I|2-11| 4-0 | 3'-0 | 4-5 | 4-0 | 2’-11
39"0 | 20-21 45 | 3 |4-5|3-0]3-5]4-0]2-9 ] 4-0 | 3-11]|2-1I
‘ 22-23 7.5 | 3 | 45|30 2-73-10]2-1 | 45 | 3-1I| 21
o2 o V. e SYMMETRICAL ABO'I-'IO? 24-25 | 45 | 3 |45 |2-10] 28 | 3-11] 2'-7 | 3-10] 4-0 | 30
PERMISS IBLE 1'-0} 7 SP.AT I'-5 = 9'-1] 04 [0 7 SP.AT I'-5 = 9'-|] -0} T
CONSTRUCTION 4e2 BARS 4e2 ‘ 4e4 BARS ‘ FILL CONCRETE_ CU YD/FT STEEL
\ 4ot [ 4e2 /\ k6 BARS \_[_/ k6 BARS K4 or K5 0 1407 | 1359 | 0.842 | 3.608 | 495.79
“ | - + 7 = = = = = = 7 ALTERNATE I 1.467 | 1.481 | 0.842 | 3.790 | 479.18
Sy W e e e e SPACING 2 1.226 | 1.298 | 0.842 | 3.366 | 592.32
N%: i 56l ap2 X1 b2 36 1.046 | 1.298 | 0.842 | 3.186 | 520.87
K2| ALTERNATE SPACING i ;fa TSEE%N%I%EF'\:&SI\IISXISDA?IEC'(I':IOORNRSECJNLFYOR 8 1.046 | 1.359 | 0.842 | 3.247 | 592.66
1'-0 10 SP.AT 1'-0 = 10’0 - 1'-0 LAT 1I-0 = 10/- - - . =
1 Sel BARS < || o o 513IB/SRS o <11 k'% a DIMENSIONS MUST BE RECALCULATED |9|-I|02 :?j? :'ggg Oois g'?gg ggg'g;
BEVELED I g ‘ L 2 FOR ALL OTHER SECTION LENGTHS. : . 0.842 | 3. :
T > 4bl KEYWAY ] 4p1 —<] gl 13-15_ | 1.467 | 1.786 | 0.842 | 4.095 | 619.82
| m4dor ms || | o &y, | | o . S| & 16-17 | 1.587 | 1.907 | 0.842 | 4.336 | 626.87
"| ALTERNATE || 1<—4al 4b2 ] RS i a2 —) dat—> | ey 18-19 | 1.768 | 2.029 | 0.842 | 4.639 | 631.2]
i SPACING —+ 02 STAGGERED—} e \ a2 STAGGERED ol's 20-21 | 1.888 | 2.151 | 0.842 | 4.881 | 639.16
| | 2 i | I | Cl s 22-23 | 2.009 | 2.334 | 0.842 | 5.185 | 650.84
3|4 12-0 = "s" [l b 12-0 = "s" [l 12-0 = " 3 = 24-25 | 2.129 | 2.456 | 0.842 | 5.427 | 695.53
-0 10 SP. AT 1'-0 = 10-0 -]l dli-o « 10 SP.AT 10 = 10'-0 1-o]| . BEVELED |_ & DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
Af BARS o 273 BARS BEVeLE mz%ALTERNATE 64 o CONJUNCTION WITH SHEET TRRCB 2-0Ol.
. ‘ ml [ SPACING ﬂ—f o
| ~ 41 _4f) | 4f3 ar3 | m3 4534 || 4] af1 2f1 N afig | o STANDARD DESIGN
e NN [ A L : _ <o o |5 ||\ CULVERT BARREL DETAILS
b B IS S ’. . P P e % ° . . . . N ALTERNATE - Az FOR
) ‘ ! 3 454 SPACING o a TRIPLE REINFORCED CONCRETE BOX CULVERTS
4f2 | 42 m6 (ALTERNATED) 444 m7 i . 452 af2 z X %J
1-0) 7 SP.AT I'-5 = 9~ .03 Y 04 7 SP.AT 1'-5 = 9'-1 ’LI‘—Oﬂ 7 SPACED BETWEEN m6 BARS o N
4F2 BARS P 4f4 BARS - &
3976 a 4 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
TRIPLE 12 x 8 BARREL SECTION - SEPT., 2001 TRRCB 12-8-0l
27-JUL-2010 11:20 tsorens W:\Highway\Bridge\Standards\Culverts\EnglishSignedTripleCulverts.dgn TRRCB 12-8-01 \\ntpprtsvr2\BrgPDF




TRB [2-10-01 - 09-0! THIS SHEET ISSUED.

VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 10 BARREL SECTIONS
REINFORCING BAR LIST
FILL al a2 a5 452 Sel 4e2 5e3 4e4 4 472 473 474 Kl k2 K3 k4 K5
SIZE[ SP |LENGTH|SIZE| SP |LENGTH|SIZE| SP | NO. [SIZE] SP | NO. [SIZE| SP | NO. [SIZE] SP | NO. |SIZE| SP | NO. |SIZE] SP | NO. [SIZE] SP | NO. [SIZE] SP | NO. |SIZE] SP | NO. |SIZE] SP | NO. |SIZE| SP |LENGTH|SIZE] SP |LENGTH|SIZE] SP [LENGTH|SIZE|] SP |LENGTH| h | v |SIZE| SP |LENGTH| h | v
0 |4 |9 |1-9|6 |75 119 4 |9 |28|4 |9 [30|5 |12 224 i7]20]5 12| |4 m]|io]|4a]|12]26]4 17204 12134 i7]|i0]|4]9 |39-0[5] 9 |10-10]5]9 |10-3|] 4] 9] 46 |1-10]2-8] 5 | 9 | 4-8 |2'-0|2"-8
" [4 [ 9[-0 5 |6 [1r-10] 4 | 9 | 28|49 305 |12]22]4 117|205 12|04 1710|4224 17204 2|34 17]10]4]9 390|509 [106]5 9 |99 |5 |12] 48 |2-1|2-7| 5 | 12| 4-3 |1'-8|2-7
2 |4 | 9 | 1'6|5 [45] 16| 4 | 9 | 28| 4 | 9 [30|5 |12 224 [i7]20]5 2] 11| 4| m|io0]|4a]|12]2 |4 |17]|20]|4 12]13|4a | 7|06 |12|39-0]6 |12]90]|5 |12]7176]|5] 9] 5-1 |25|2-8|5] 9| 4-8 |2-0|2-8
36 |4 [ 9155 |6 | 1r5]4 |9 28|49 [30|5 1222425 [2]nlal17[o]|4 1224 17]20][4 12134 17|04 /9390|5980 49675 12|52/ 21]2-7]6]12]47 [2-0[2-7
78|46 5|5 e |1r5]4a 92849305 [r2]lezlalim]l2]s52lunlalimlwo]ali2]ee|4a17]20]4a 21314 [1m]io|ls5 12]390]6 12]s-1 |5 [12]e-9]5 [12]5-3]2-s8[2-71]6/12]4-8 [2-1]2-7
-0 4 | 9 | 1'-7| 5 | 6 | 1'-1| 4 | 9 28|49 |30]|5 |12]22] 4 17|20 5 12|10 |a | 17|04 2|24 117|204 2134 1705 9 [390|5]9 | 75|49 |52]|5]| 9] 5-1 [2-5|2-8|5] 3| 4-9 |2-1|2-8
n-12l 4 9 [mw-95 [ 6 | 194 [ 9|28 4|9 [30]|5 [12]22]4 w25 |0 l4a]i7]io|la|i2]2|4 1720412134 17|05 ][9] [390]5]9 774952519 a0 2-3[28|]5]39]4-8 [2-0/2-8
3-15| 4 | 6 |12=0| 5 | 6 |120| 4 | 9 |28 4 |9 |30]|5 |12]22] 4 17|20 5 12|10 |a|i7|10|a4a|i2|26|4 117|204 2134 17106 [12[39-0|6 |12]|8-1 |4 ]|12] 445 ]| 9] 4-1 23|28 5| 9 |47 |I"-11|2-8
17| 7 [ 121225 [ 6 [ 12=2| 4 | 9 |28 4 | 9 [30]|5 12224 w25 2|04 i7]io|a|i2]2]|4 17204 12134 17|06 [12][39-0]6 |12]8-2 14 12|46 |5 ] 9] 5-0|2-4/2-8|5 ]9 |4-71 [I"-1I]2-8
8-19| 5 |12 | 12-4| 5 | 6 |12=4]| 4 | 9 | 28| 4 | 9 |30|5 |12 22| a4 |1t|20|5 |12 n|4a [ 1m|io|4a] 12264 |17]20]4a ]| 12134 17|06 |12]300]|6|12]8=2/|4 12| 48] 7 |15]|5-10]|2-7]3-3] 7] 15|56 |2-33-3
20215 [ 12 [12-1|5 |6 | 12-7| 4 | 9 [ 28|49 [30]5 |1222]4 17205 1[40l 4a]iz]26]4 17204 12134 17]10]6 123906 12|86 |4 12425/ 9] 7-0][31[31]6] 9 [5-10]2-9][3-
22-23| 5 | 12| 12-9| 5 | 6 | 129| 4 | 9 | 28| 4 | 9 |30]|5 |12 22| 4 | 17|20 5 | 12|10 ]|4a]| 7|04 12|24 |17|20|4 12[13[a | 17]0|7 [5][39-0]|7/|15]|848]4]|15]40]|5] 9] 7-1 [40|3-1]| 6| 9 |5-10]2-9]|3-I
242505 [ 12 [z-n1 |5 |6 [1z-n| 4 [ 9 2849 [30]5 12224 1i7l20]5 el inwlalmliwolalizl2]4 172042134707 [ 5]390] 715801415 40]6 9] 172 413169 [5-10]2-9][3-1
REINFORCING BAR LIST DIMENSIONS
FILL K6 K7 K9 ml m2 m3 m4 m5 mé m7 m9 FILL S H A B C | XD | XE | XF | %6 | xJ
SIZE[ SP |LENGTH|SIZE] SP |LENGTH|SIZE] SP |LENGTH|SIZE| SP |LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH|SIZE] SP |LENGTH] h v |SIZE] SP [LENGTH] h | v |SIZE| SP |LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH 0 2 | 10 | 1 N | 10 | 9 | 45 |45 | 12 | 12
0 | 4 | 123905 | 12|65 |4 45 |39-0| 4 |12 3965 |12]| 8-0]| 4 | 12| 73| 4 | 9 | 31128 |11"-3]| 5 | 9 | 132 |1-11]11-3] 5 |12 30-9| 5 | 12| 4-2 | 5 |45 396 [ 2 | 10 15| 5] 10 | 9 | 45 | 9 2 | 12
I |5 123345 | 12|56 |5 | 45 |39-0]| 4 | 9 | 396| 4 | 9 | 7-1 | 4 | 9 | 6-1 | 5 | 12| 14-3|2-11]11-4| 6 | 12| 132 |1-10]11'-4] 4 | 9 | 30-4| 5 | 9 | 4-10 | 4 |45 39-6 2 2 | 10 | 95| 10 ] 10| 9 |45 |45 | 12 | 12
2 |6 |12 |32-1 |6 1257 |6 | 45 |390|5 | 9 |396|5 | 9| -1 | 4|9 | 48| 5 | 9 | 136|2-6|11'-0]5 | 9 |12-11[1-11]11-0] 6 |12 [30-7| 7 | 12| 5-2 | 6 |45 396 3-6 2 | 10 8 0| 10| 9 |45 | 9 2 | 12
36 | 6 | 12 30-0] 6 | 12| 50 |6 | 45 |39-0| 5 |12 |39-6| 6 | 12| 8-0 | 5 | 12| 6-3 | 5 | 12| 13-6 | 2-7 [10'-11] 6 | 12 |12=10]1-1]10-1| 5 | 9 [ 30-0| 6 | 9 | 5-0 | 5 |4.5] 39-6 7-8 2 | 10 8 | 105] 10 | 6 | 45 | 9 2 | 12
78 |5 | 9 |29-10| 6 | 9 | 54 |5 | 45 |39-0| 5 | 9 | 39-6| 5 | 9 | 7-3 | 4 | 9 | 53| 5 | 12| 13-5| 2-6 |10-11] 6 | 12 | 12—-10|1"=1110-1]| 6 | 12 | 30=2| 7 | 12 | 5-4 | 6 |45 ]| 39-6 9-10 2 | 10 9 | 115] 10 | 9 | 45 | 45 | 12 | I2
9-10| 6 |12 |29-11| 7 | 12|56 |6 | 45 |39-0| 5 | 9 | 396|5 | 9| 75| 4|9 | 52|51 9 | 135]2-4[1-1|5 9 [ 130 [r-t]1r-1] 6 [ 123017 [12]55 | 6 |45] 39-6 1-12 2 | 10 | 10 |125] 10 | 9 | 45 | 45 | 12 | 12
-12] 6 | 9 298| 6 | 9 | 4-7 | 6 | 45 |39-0| 6 | 12| 396| 6 | 12| 7-11 | 4 | 12| a-11 |5 | 9 | 135 ]|2-2]|11-3] 5 | 9 | 132 |-11|11'-3] 6 | 9 |29-11| 6 | 9 | 4-7 | 6 |45 39-6 13-15 2 | 10 | 115] 14 ] 10 | 6 | 45 | 45 | 12 | 12
13-15| 6 | 9 | 298| 6 | 9 | 4-10| 6 | 45 |39-0| 6 | 12| 396| 6 | 12| 8-1 | 4 | 2| 4-10]| 5 | 9 |(3-10] 2-4 | 11"-6| 5 | 9 | 135 |i"-11|1I'-6] 6 | 9 |29-10] 6 | 9 | 4-7 | 6 |45 39-6 16-17 2 | 10 |i25] 15 10 | 9 | 45 | 45 | 12 | I8
l6-17] 6 | 9 |29-7| 6 | 9 | 48 | 6 | 45 |39-0| 7 | 15| 39-6| 7 | 5] 86 | 4 | (5] 40 | 5 | 9 | 14=7 |2-11|11-8] 5 | 9 | 13-7 |1-11|11'-8] 7 | 15| 30-2| 8 | 15| 5-9 | 7 |7.5] 39-6 18-19 2 | 10 | 135] 16 | 10| 9 |45 |75 | 12 | I8
8-19| 6 | 9 | 29-7| 6 | 9 | 4-9 | 6 | 45 |39-0| 7 | 15| 39-6| 7 | 15| 86 | 4 | (5| 40 | 7 | 15| 14-11] 31 |[11"-10] 7 | 15| 14-1 |2=3 [1-1d 7 | 15| 30-2| 8 | 15 | 5-10 | 7 | 7.5 39-6 20-21 2 | 10 | 15| 17 ] 10| 9 |45 |45 | 18 | I8
2021 7 | 15 |29-11| 8 | 15| 6-10| 7 | 7.5 | 39-0| 7 | 15| 39-6| 7 | 15| 8-7 | 4 | 15] 4-0 | 5 | 9 | 152 | 31 |[12-1| 6 | 9 | (4-3 |22 |12-1| 7 | 15 | 30-1]| 8 | 15 |5-10| 7 |7.5] 39-6 22-23 2 | 10 | 16 |85] 10 | 9 |75 |45 | 18 | I8
22-23| 7 | 15 |29-10] 8 | 15 |6-10| 7 | 7.5 |39-0| 7 | 15396 7 | 15| 89 | 4 | 15| 4-0 | 5 | 9 | 156 |3-3|12-3| 6 | 9 | 145 |2-2|12-3] 7 | 15 | 30-1| 8 | 15 |5-10 | 7 |7.5] 396 24-25 2 | 10 | 17 [195] 10 | 9 |75 |45 | 18 | I8
24-25] 7 | 15 |[29-10] 8 | 15 | 6-10| 7 | 7.5 | 39-0] 7 | 15396 7 | 15| 8-11]4 |15] 4-0 | 6 | 9 | 159 |3-4|i2-5| 6 | 9 | 14-7 [2-2|12=5] 7 | 15 | 30-2] 8 | 15| 5-1l | 7 |1.5] 39-6 DIMENSIONS
FILL XK | XL | R T U v W X Y
BENT BAR DETAILS 0 45 | 3 | 14| 16 | 3-3 | — |21 |2-10] 4-7 | 2
i 45 | 3 | 16| '8 | 2-9| 15| 3-5 |35 | 4-2 | 2'-5
BA“RS g "2;";‘55 2 45 | 3 |2-8|2-52-10] 62| 3-4| 4-1 | 4-5 | 27
’ - 3-6 45 | 3 | 3-2|2-10] 26 | 4-1 | 2-11| 3-4 | 3-10] 2"-6
S 33 D 7-8 45 | 3 |3-0]2-10]2-8 [3-11]|3-4[3-10] 4-0 | 2'-8
6 43 9-10 4.5 3 [3-10]3-3|2-9[4-0]3-4]3-10]3-1I]2-9
7 54 h -2 45 | 3 |3-10| 3-3 | 2'-4 | 3-9 | 3-2 | 4-0 | 3-9 | 2'-4
: 13-15 45 | 3 | 4-3|3-1|2-5]3-9]3-2|4-0] 3-8 2-4
¥8TE‘U$LB 2'“;?{,‘%?’:3&25 ouT 16-17 75 | 3 |42 |3-1 | 2-4|3-8|3-0]45 |40 |2-I
39'-4 18-19 75 | 3 | 4-1 | 3-2]|2-5]|3-8]|3-0]4-5] 4-0]2-1I
e SYMMETRICAL ABOUT ¢ 22'2 ;g g 2'-; 3-0 g-g ;"'IOI ;"IOI 4-5 | 311|211
, , ' , , - . -5 | 3'-0 | 35 [ 3"- 045 [ 31121
PERMISSIBLE |'—o%! 7 SP.AT I'-5 = 9'-II /! 0z | '02'; T SP.AT I'-5 = 9'-11 -0 24-25 7.5 | 3 | 4-5[2-10] 35 | 3-11 | 2'-11]| 4-5 | 4'-0 | 30
CONSTRUCTION | 4e2 4e2 BARS se2-|  |-aed 4e4 BARS N ‘ 02
JOINT \T K6 (ALTERNATED) K7 SPACED BETWEEN ! 4ed ded se2/ iZA%i%SBETWEEN ¢ fez 4p1 QUANTITIES
. - - deZ K6 BARS : # . . NSO T FILL CONCRETE CU YD/FT, STEEL
< | . . N e AL B T L . e e T e e a_a SPACING SLAB | FLOOR | WALL | TOTAL | LBS/FT
" *_ oo, oA 1/ — \ i o3 R 'Z ol = A - 0 1.424 | 1.435 | 1.182 | 4.041 | 508.87
A — 4bl K3 W - 4b2 K2| ALTERNATE SPACING I 1.484 | 1.497 [ 1.182 | 4.163 | 5l6.l1
-0 10 SP. AT 1I’”-0 = 10’-0 -0 -0 10 SP. AT 1’0 = 10’-0 10 kl‘ 6 X THESE DIMENSIONS ARE CORRECT FOR 2 1.242 | 1.312 | 1.182 | 3.736 | 638.68
h \ I ‘ ¢ 38°-0 LONG STANDARD SECTIONS ONLY. 3-6 1.059 | 1.312 | 1.182 | 3.553 | 559.66
L 5el BARS b 5e3 BARS L i DIMENSIONS MUST BE RECALCULATED =
BEVELED o | FOR AL OTHER SECTION LENGTHS 7-8 1.059 | 1.374 | 1.182 | 3.615 | 595.84
5 . KEYWAY . E | i L 8 : 9-10 | I.181 | 1.497 | 1.182 | 3.860 | 611.82
! A - g i 92 STAGGERED™] TR 5is | Tabe | Tood | 1-las [ 4470 [ coion
< ' N o - . . . . .
7 I =ik b2 < | » § ! d L :<'z_° 4 16-17 | 1.606 | 1.927 | 1.182 | 4.715 | 690.61
© ;"C‘T‘E’;NE‘EE o ® : [ pap2 ao1—<{1 | n|3 18-19 | 1.727 | 2.050 | 1.182 | 4.959 | 695.24
’ . =Y ‘ o | _ 20-21 | 1.909 | 2.173 | 1.182 | 5.264 | 706.53
SPACING =1 a2 STAGGERED~I ] NN ! - 3 s 22-23 | 2.031 | 2.357 | 1.182 | 5.570 | 7I7.08
. er—H 0] i . . o 24-25 | 2.152 | 2.480 | 1.182 | 5.814 | 750.16
3 e 12-0 = "S" 1 ~ 12/-0 = "S" i C 12'-0 = "S" el 3 &
« . " . N DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
Lo 10 SP.AT 1'-0 = 10’-0 1'-0 1'-0 10 SP.AT 1'-0 = 10°-0 1"-0 BEVELED ol CONJUNCTION WITH SHEET TRRCB 2-Ol.
4f1 BARS 43 BARS m2 6}
] I o N ‘ I KEYWAY MZ| ALTERNATE SPACING » i - T ANDARD DESIoN
oV ar! Af ! “21 gl 4! ¥ . < ; CULVERT BARREL DETAILS
< <| [ = ‘ ya -\ | ‘ N\ - = H m4 or m5 = -
f:: ED . v _ - ¥ v = A v - 3 v = A v . O 0 0 13 O 0 : ALTERNATE % [an] FOR
- : X ; ; : — s 2 . . SPACING > 3 a TRIPLE REINFORCED CONCRETE BOX CULVERTS
a2 452 M6 (ALTERNATED) 4t4 7 SPACED BETWEEN mé BARS 4%4 452 442 2 E
-0} 7 SP.AT 1’-5 = 9’11 LI’-O& ‘I’-OAY 7 SP. AT I'-5 = 9'-1] JI'-OJ‘ m7 SPACED BETWEEN m6 BARS - Wia
4f2 BARS 42 4‘;“9,_3(*0% 8 44 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
_ . - -
TRIPLE 12 x 10 BARREL SECTION SEPT., 2001 TRRCB 12-10-0]
27-JUL-2010 11:20 tsorens W:\Highvay\Bridge\Standards\Culverts\EnglishSignedTripleCulverts.dgn TRRCB 12-10-01 \\ntpprtsvr2\BrgPDF




TRB 12-12-01 - 09-0I THIS SHEET ISSUED.

VARIABLE DIMENSIONS AND QUANTITIES FOR TRIPLE 12 x 12 BARREL SECTIONS
REINFORCING BAR LIST
FILL al a2 b1 452 Sel 4e2 5e3 4e4 4 2¥2 4F3 474 Kl k2 K3 K4 K5
SIZE[ SP [LENGTH|SIZE[ SP |[LENGTH|SIZE| SP | NO. [SIZE] SP | NO. [SIZE[ SP | NO. [SIZE] SP | NO. [SIZE| SP | NO. [SIZE[ SP | NO. [SIZE[ SP | NO. [SIZE[ SP | NO. |SIZE[ SP | NO. |SIZE] SP | NO. |SIZE| SP |LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH|SIZE] SP |LENGTH] h | v |SIZE] SP [LENGTH] h | v
0 a6 [ 139 7 [ 9139493249345 12|24 1725 12 nul4a]17]0]4a 1224172042134 17]10]4]9 39859 [10-9]5 ]9 [10-4]6 |18 56 |2-3[33|6 |18]5-4|2-1]|3-3
I |4 9 [3-0] 7 9 [13-0] 4|9 [32]4] 9 [3a]5] 1224 11205 [12]1n]|a|iw|io]|4 ] 12264 ] 7|20|4a 1213417049 [398|5 ]9 |105]5]9 911|615 a8 2-1|2-7| 6 |15]| a-8 |[2-I |2-7
2 a4 [ 936 7 [ 9136| 4|9 32|49 34|05 12224 17205 12 nula]17]w0]4 1224172042134 17]10]|5 |9 [398[5]9 |[88]|5]9 [7-10]5 /9|57 |2-11]2=8] 5 | 9| 4-10]|2-2|2-8
36 | 4 | 9 | 1355 7 | 9 | 1335| 4 | 9 |32 4| 9 |34|5 | 12224 |7 |205 12|04 17|04 1224 ] 17[20]4 12|34 7]10]|5 |12]398|5 12| 7173]|5|12]|6-5]|4]|9 | 57 |2-11]28]5 ] 9] a-1l |2-3|2-8
78 | 4 | 9 [ 135 7 | 9 | 135 4|9 32|49 34|65 12|24 |m|205 20|44 17]10|[4a 1224172041234 17][10]5 123986 127115/ |i2]6-10[5]9 | 5-9|31|28]5]9]4-Il [2-3|2-8
-0 4 |6 | 137 7 [ 9 [3-7|4a 93249345 122241725 2] n|a|imw]io]|4 12264 | m|20[a 12134 17|05 123986/ |12]68-1 [5]12]69 |59/ 58]30/28]5]9]4-1 [2-3][2-8
N-12| 5 [ 2139 7 | 9 |39 4 9 [32]4 ]9 [3%4]5 1224 17205 12|14 w04 12264 17204 12[13[417][i0|5 9 [398|5 ]9 | 75|49 53|66 [12]5-7][30/2-7|6 12|48 |[2-1[2-1
3-15] 4 | 6 | 140 7 | 9140|499 [32]4 9 [3a]5 12224 |1m]2]|5 |14 w04 226|417 ]20]4 1234 1m]i0o]5 9 [398|5][9 77|49 567 [I5] 61 [2-1033]7 [1I5]5-9 [2-6][3-3
6-17| 4 | 6 | 142 7 | 9 | 14-2| 4 | 9 [32]4 |9 [34]|5 12|24 17205 2|14 |m@|i0|4 226417204 1234 ][17]10]5 ]9 [398|5]9 79|49 |55/ 7 [I5]6-4]31]33]71|15]5-8 |2-5]|3-3
B-19 6 | 9 | 144 7 | 9| 14-a| 4 | 9 3249345 12224 | 1w]2]|5 2|4 w04 w224 1720|4234 170|559 398|509 81| 4|9 567 |I5]6-4]31]3-3]7|1I5]5-8 |2-5][3-3
2021 4 | 6 | 146 | 7 | 9 [14-6| 4 | 9 |32 |4 |9 [34|5 |2 2|4 17205 [12][ 0417104 12|24 17|24 ] 1213417106 |12|398]| 6 |12]|8-4]|4]12]55]|7 15| 173 |31]|42|8 |15] 172 |3-0[4-2
2223 4 |6 | 48| 7 | 9 148|449 32|49 345 224 17205 [12][n0[al17]io]a 12|24 |1m]20]4a12]13]4a]17]i0]e6 123986 |12]86]|4]12]56]|7|15] 8- [3-1]4-2]8 |I5] 80 |3-10/4-2
24-25] 4 [ 6 [14-1| 7 | 9 [14-11] 4 |9 [32]4a ]9 [3a]5 12]2e|4 [ 11]20]5 2] ]| a[i7]i0]4 ] i2|26]4] 7|20 4 1234 7]i0o|6 [12][398|6|12]88]4]12]58] 7 [12] 7340337 |12] 6-4 [3-1]3-3
REINFORCING BAR LIST DIMENSIONS
FILL K6 K7 K9 ml m2 m3 m4 m5 mé6 m7 m9 FILL B H A B C | XD | XE | XF | %G | xJ
SIZE[ SP_[LENGTH|SIZE] SP |LENGTH|SIZE] SP [LENGTH|SIZE] SP [LENGTH|SIZE] SP |LENGTH|SIZE] SP [LENGTH|SIZE[ SP [LENGTH| h v_|SIZE[ SP [LENGTH[ h v [SIZE] SP [LENGTH|SIZE[ SP |LENGTH|SIZE] SP [LENGTH 0 2 | 12 | 0 I 2 | 6 | 45 | 9 8 | 12
0 | 5 | 153985 |I5]| 58 |5 |7.5]|398]| 4 |12 |40-2|5 |12 |7-10| 4 |12 | 7-2 | 6 | 18| 167 | 3-4 [13-3| 7 | 18 | 15-8 |25 |13-3| 5 |12 | 3-0 | 5 | 12 | 4-4 | 5 | 4.5 | 40'-2 [ 2 | 12 |15] 12 | 12 | 9 |45 | 75 | 12 | 12
I |4 [ 9 [398| 4] 9 |56 |4 453985 |5 4025 |15 74| 4 15|52 |6 |15]|16-7]|33]|134] 6 | 15| 15-4|2-013-4| 5 |12 30-9|5 |12 | 4-4 | 5 | 45 | 40-2 2 2 | 12 |95 | 10| 12 | 9 |45 | a5 | 12 | 12
2 |5 | 9 |323|5 |9 | 54|65 |45|398|5 |9 |4-2|5]9 | 70|49 | 47|59 |16-1 3113059 |51 |2-1]130]6 |12 30| 7 |12 53 |6 |45]|40-2 36 2 | 12 | 8 0 | 12 | 9 |45 | 45 | 12 | 12
36 | 5 | 9 [303| 5 | 9 |4-10| 5 |45|398| 5 |12 [40-2| 6 |12 | 7-10]| 5 |12 |6-10] 5 | 9 | 16-0 |31 [12-11] 5 | 9 | 15-0 | 2= [12-11]| 5 | 9 |305]| 6 | 9 | 5-1 | 5 |45 ] 40-2 7-8 2 | 12 | 8 [105] 12 | 9 |45 | 45 | 12 | 12
78| 5 | 9 |303| 6| 9 |55 |5 |45|398|5 |9 4025 |9 | 71 | 4|9 |59 |59 [I5-11]|30]12-11] 5| 9 | 15-0]2- [12-11]| 6 |12 [30-7| 7 |12 | 5-5 | 6 |45 ] 40-2 9-10 2 | 12 | 9 |15] 12 | 6 |45 | 45 | 12 | 12
9-10| 5 | 9 |302| 6 | 9 | 55 |5 |45[398|5 |9 |402| 5 | 9 | 73| 4|9 | 53|59 |16-0] 2-11]13-1|5 | 9 | 152 |2-1 |13-1| 6 |12 |30-7| 7 | 12| 56 | 6 |45 40-2 -2 2 | 12 [ 10 [125] 12 | 9 |45 | 9 2 [ 12
N-12| 6 |12 |30-4| 7 | 12| 57 | 6 |45|398| 5 |9 |40-2|5 |9 | 75| 4 |9 | 54 |6 | 1216330133 6 | 12]15-3|2-013-3| 6 |12 306|717 |12]| 56 | 6 |45]40-2 13-15 2 | 12 |11.5] 14 ] 12 | 6 |45 | 75| 12 | 12
13-15 6 | 9 |302| 6 | 9 | 49 | 6 |45|398| 6 |12 4026 |12 | 7-11 | 4 [12 |53 |7 | 15164 |2-10[13-6] 7 | 15| 15-11|2-5|136]6 | 9 |30-4|6 | 9 | 4-9 | 6 | 45| 402 16-17 2 | 12 |125] 15| 12 | 6 |45 | 75 | 18 | 18
l6=17| 7 [ 15 |30-5] 8 | 15 |5-10| 7 |[75[398| 6 |12 |40-2 6 |12 | 80| 4 |12 |54 |7 |5]|16-7 |2-1[138] 7 [ 15]16-1 |2-5 138 7 |15 30-8|8 |15 ]|5-10]| 7 |7.5]40-2 18-19 2 | 12 |135] 16 | 12 | 9 |45 | 75| 18 | 18
18-19] 7 | 15 | 30'-5| 8 | 15| 5-11 | 7 | 75398 | 6 |12 |40-2| 6 |12 | 8-1 | 4 |12 | 5-6 | 7 | (5 |16-11 | 31 |13-10] 7 | 15 | 16'-3 | 25 [13-10] 7 | I5 | 30'-7 | 8 | 15 | 5-10 | 7 | 7.5 | 40'-2 20-21 2 | 12 |14a5] 17 | 12 | 6 |45 | 75 | 18 | 18
20-21| 7 | 15 [30-4| 8 | 15 | 5-11 | 7 |7.5|398]| 7 |15 |40-2| 7 | 15| 86 | 4 | 15| 5-3 | 7 | 15| 17-1 | 3-1 |14-0| 8 | 15| (7-0 | 3-0 |14-0] 7 | 15 | 30-7 | 8 | 15 | 511 | 7 | 7.5 | 40'-2 22-23 2 | 12 |155] 18 | 12 | 6 |45 | 75| 18 | 18
22-23| 7 | 15 |30-4| 8 | 15| 70 | 7 |7.5|39-8| 7 |15 |40-2| 7 |15 | 8-7 | 4 |15 | 55 | 7 | 15| 17-4 | 32 |14-2| 8 | 15 | 17-2 | 3'-0 |14=2| 7 | 15 | 30-7 | 8 | 15 | 511 | 7 | 7.5 | 40'-2 24-25 2 | 12 [65]195] 12 | 6 |45 | 9 8 | 12
24-25] 7 | 15 [30-4| 8 | 15| 70 | 7 |7.5|39-8] 7 |15 402 | 7 [ 15 [ 8-11 | 4 | 15 | 54 | 7 | 12| 18-5 | 4-0]14-5| 7 | 12 |16-10| 2-5 |14-5] 8 | 18 |30'-7| 8 | 18 | 5-8 | 8 | 4.5 | 40'-2 DIMENSIONS
FILL XK | XL | R T U v W X Y Z
X THESE DIMENSIONS ARE CORRECT FOR 0 4.5 3 =4 | 1= | 2-10] —— [ 2=11 [ 2"=11 | 4-5 | 2'-2
38/-0 LONG STANDARD SECTIONS ONLY. ; ; ; ; ; ; ;
DIMENSIONS MUST BE RECALCULATED ' LT L A el T B
FOR ALL OTHER SECTION LENGTHS. 2 45 | 3 |27 |27 128 1511 34 | 43 | 45 | 28
40'-0 3-6 45 | 3 [3-3 |32 | 2=5 |31l | 2-11 | 3-1 |3'-10] 27
‘ 7-8 45 | 3 [ 31 [2-10] 2-9 |31 | 3-4 | 3-8 |40 2-9
~——SYMMETRICAL ABOUT & 9-10 45 | 3 [ 31 [2'-10] 29 |3'-10] 3'-4 [3'-10] 4'=0 | 2'-9
1'-04 7 SP.AT 1'-5 = 9'-I1 =04 104 7 SP.AT 1'-5 = 9’1 I'-0} -2 | 45 | 3 |3-10] 33 |2'-I0| 4'-0 | 3'-3 | 3'-10) 31| | 2'-9
4e2 BARS 1T 0 4e4 BARS ‘ 13-15 45 | 3 [3-9]3-3[2-5[3-10[3-2 [3-11[3-9[2-5
fe Egm%ﬂcBT",%N . k6 (ALTERNATED) || Co-K7 SPACED BETWEEN 1 482 7 SPACED BETWEEN 4e2 I |e:|7 45 | 3 3':_|0 3-3 [2-n[ a1 [5-2 [3-i0[ 41 [2-1i
o e2 /R K6 BARS | 4ed 4ed- K6 BARS 8-19 | 45 | 3 [3-9[3-I |3-0|4-1|3-2]3-9]4-0]2-II
) ' / . _ _ _ . _ 20-2l 75 | 3 [3-10]3-1 | 3-0 ] 4-0 | 3'-0 |3'-10] 4'-0 | 3"-0
= P AP P PP AP S P PN [~ 4! 22-23 [ 7.5 [ 3 [3-9[3-0[3-6[4-0[3-0]3-10[4-0[3"-0
‘ ‘ : 24-25 75 | 3 | 3-8 |30 36| 4-0|2-10][3-10] 4'-0 [2’-I0
o= ':é- | 5el Xt /o \k3; 5e3 b2 1 / sel © NIl & —
. 0 = 10~ " " —0 = |0/ .~ K2
-0 10 SPéeAIT I;A:S- 10"-0 =9 | 4] 10 SP.:;) IBACI)?S 10"-0 i-of| | KI‘—ALTERNATE SPACING 6|l K or K5 BENT BAR DETAILS —— =R —
" BEVELED d | . d SPACING BARS | D ma,ms | SLAB | FLOOR| WALL | TOTAL | LBS/FT
| KEYWAY J | i L 4 3 k4, k5 - 0 1.461 | 1.460 | I.717 | 4.638 | 569.35
j 5 ! . 5 33 D [ 1.522 | 1.585 | 1.717 | 4.824 | 561.45
- . o ! 3 1| 2 A al 2 1.276 | 1.335 | 717 | 4.328 | 662.13
. d , o ! i i i , n 36 | 1.090 | 1.335 | I.717 | 4.142 | 612.08
= e i 3 T | 5 7-8 | 1.090 | 1.387 | 1717 | 4.204 | 643.T1
" P ol 2 STAGGERED < Ble i a2 STAGGERED T al—= 4| £|2 8 | 6 9-10 | 1214 | 1.522 | I.717 | 4.453 | 663.89
? d | 4 o | B | d " ol NOTE: ALL DIMENSIONS ARE OUT -12 | .337 | 1.647 | 1.717 | 4.701 | 680.6l
& 4b2 <] el ; | [P-a02 aw— ]| -]z TO OUT D = PIN DIAMETER 13-15 | 1.522 | 1.835 | I.717 | 5.074 | 74L.13
. md or mS . K i <|< 16-17 | 1.646 | 1.960 | 1.717 | 5.323 | 737.66
| ALTERNATE d % | 4 b o 18-19 | 1.769 | 2.085 | 1.717 | 5.571 | 761.66
R SPACING I = ; i Il = 20-21 | 1.893 | 2.210 | I.717 | 5.820 | 793.29
ey 1 ! e oo ] 22-23 | 2.016 | 2.335 | I.717 | 6.068 | 807.58
3 F 12'-0 = “S" P 12'-0 = “S" F 12'-0 = "s" q 3 24-25 | 2.140 | 2,522 | I.717 | 6.379 | 823.00
E 10 SP.AT I'-0 = 10’-0 -0l P |]1-0 10 SP.AT 1’-0 = 10"-0 1’0 BEVELED 1 DIMENSIONS LISTED ON THIS SHEET TO BE USED IN
d ‘ 4f1 BARS ! 4‘F3‘BARS ‘ I «Eyway mlz %ALTERNATE SPACING 645 CONJUNCTION WITH SHEET TRRCB 2-Ol.
" 4| [4fl 4F 1 Qq 4f3 /m3 433 [:FI 4| 4F| N o STANDARD DESIGN
e | AN | - s Mt m4 or ms = , CULVERT BARREL DETAILS
e v v ——— 1= ALTERNATE N
: L i : — SPACING & @ FOR
452 4§2 6 (ALTERNATED) 42 \4f4 i 4f4 ato a2 > 3 a TRIPLE REINFORCED CONCRETE BOX CULVERTS
1'-04 7 SPLAT I'-5 = 9'-11 Jl'—og‘ -04 7 SP.AT I'-5 = 9'-I| |1-04 m7 SPACED BETWEEN m6 BARS E : §
42 BARS T T 4f4 BARS ‘ _ Ve
40"-6 Q 44 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
TRIPLE 12 x |2 BARREL SECTION - SEPT., 2001 TRRCB 12-12-0l
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TRH 0-1-0l - 09-0| THIS SHEET ISSUED.

DIMENSIONS TABLE

SxH| 12/x 12 | 12/x 10’ 12 x 8 12" x 6 10" x 12 | 10" x 10/ 10" x 8 10" x 6 |SxH
A 37'-0 31-0 25'-0 19-0 37'-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 B
C 24'-8 20'-8 16"-8 12'-8 24'-8 20'-8 16"-8 12'-8 c
D 9'-3 7-9 6'-3 4'-9 9'-3 7'-9 6'-3 4'-9 D
E 56'-6 53'-2 50'-2 47'-0 50'-6 47'-2 44'-2 41"-0 E
F 9'-7 8- 6'-7 5- 9'-7 8'-1 6'-7 5'-] F
Gl 37'-4 37'-0 37-0 36°-10 31°-4 31-0 31-0 30-10 | Gl
G2| 38-63 38'-23 38'-2} 38-03 32'-63 32'-23 32-2} 32'-03 | G2
G3 15'-73 13-13 10-73% 8'-1}) 15-73 13-13 10-73 8'-13 G3
G4 16/-5% 13-7 -1y 8'-43 16'-5§ 13°-7 -1 8'-43 G4
G5 0'-34 0'-73 0'-73 0'-93 0'-3}4 0'-73 0'-73 0'-93 G5
K 38'-0 37'-8 37'-8 37-6 32'-0 31-8 31'-8 31-6 K
P 38°-13 31-113 25'-9} 19'-7 38'-13 31-113 25'-9} 19-7 P
RI 40'-| 33'-7 27~ 20°-7 40'-1 33'-7 271 20-7 RI
R2| 27'-04 22'-64 18-0¢ 13-73 27'-04 22'-6} 18'-0¢ 13°-73 R2
T 1-2 1-2 -2 -2 1= 11 1= -1 T
u 1-0 0’-10 0’-10 0'-9 1-0 0’-10 0’-10 0°-9 u
v 1-0 0’-10 0’-10 0'-9 1’-0 0’-10 0’-10 0'-9 v
w 5'-0 4'-6 4-0 3-6 5'-0 4-6 4-0 3'-6 w

A
B C
~
>
[
X@_ INTERIOR WALL
\
. N ———————— il 1 inindetntueteiubuiehk S
¢ CULVERT
w| o j\ ,,,,,,,,,,,,,,,,,,, I [ | j ,,,,,
-3
CURTAIN WALL
[
1
A 1’-0
PARAPET
PLAN VIEW

HEADWALL NOTES:

|. SEE SHEET TRRCB-GI-00 FOR GENERAL INFORMATION,
SPECIFICATIONS, AND DESIGN STRESSES.

2. SEE SHEET TRH 0-2-0l, TRH 3-01 AND TRH 4-0l FOR
LOCATION OF CERTAIN DIMENSIONS TABULATED.

3. SEE SHEET TRH 0-5-OI FOR HEADWALL NOTES.

LATEST REVISION DATE :

APPROVED BY :

Han 2. 2 AP

STANDARD DESIGN

FLARED WING HEADWALLS

FOR

TRIPLE REINFORCED CONCRETE BOX CULVERTS

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

SEPT., 2001

TRH 0-1-0l
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TRH 0-2-01 - 09-0l THIS SHEET ISSUED.

I’-0 6f2 AT I'-0

e -+ Q
Slo° |
c| |
(@) < oml >
% = 6ml |
& ’
— TOP APRON
(a'eg IR B 1 N
= w
o ? A N [N T
© - INTERIOR WALL FACES ot | =
— ot =
T ¢ CULVERTT
€
,,,{,,,, Y L 44y [ U, A
o I I
I I
=z Do
— I I
I I
g 6m2 o
END OF APRON—> m I
8 ¢ 11 S S
Z| - L
I I
=l &pl— BOTTOM APRON o
o o —<~—PARAPET
N ' | FACES
1'-10 6m2 AT 1'-0 Lo
s Do
I I
|C_) Do
I
|_ T :
o |
o i
HEADWALL NOTES:
I. 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 4" FROM THE BACK OF o STANDARD DESIGN
THE PARAPET FOR ALL HEADWALLS. =
4. THERE ARE NO 5c7 BARS IN THE 6/-0 HEIGHT HEADWALL. = - FLARED WING HEADWALLS
END OF WING 5. FOR DIMENSION TABLE SEE SHEET TRH 0-1-0Ol. - = FOR
« - SEE NOTE 4 6. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL =] a
DETAILS SHEET TRH 0-3-0l. o 9 TRIPLE REINFORCED CONCRETE BOX CULVERTS
> =
w N o
- || Vg
PLAN VIEW - TOP & BOTTOM OF APRON REINFORCING BARS Q iq IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
<t
35 SEPT., 200 TRH 0-2-01
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REVISION - 04-07 - ADDED PERMISSIBLE CONSTRUCTION JOINT IN CURTAIN WALL.

TRH 0-3-01 - 09-0I THIS SHEET ISSUED.

5t1 AT I’-3

5t1 AT I’-3

o« w
o«—»
I~
o«—p

\
6pl |
|
i

¢ CULVERT —>
[

Gl

CULVERT

HEIGHT
(H) @
6'-0 38945’
8'-0 38°19
10-0 38°02°
12'-0 37951

CURTAIN WALL PLAN

|
~—¢ OF CULVERT

33
cL.

3 ! 1'-0
e |\ PERMISSIBLE CONSTRUCTION JOINT » oL
= BEVELED 2 x 6 KEYWAY :
! \GP
= 3
— e
< | /‘
14 CL. /
[P 24 CL. 4il AT 6 »Ji
-3

SECTION THRU CURTAIN WALL SECTION THRU PARAPET

/TOP OF PARAPET 4 /TOP OF PARAPET
*»T

——{ ==

TOP OF OPENING

©/ZF
N

ALTERNATE PERMISSIBLE
CONSTRUCTION JOINT

PERMISSIBLE
CONSTRUCTION JOINT

TOP OF WINGWALL DETAILS

TOP OF OPENI NGJ

PermIssIBLE—— 15
CONSTRUCTION JOINT

TYPICAL SECTION - NEAR CENTER OF APRON

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SEPT., 2001

o
1
N
| | : | 1
/ N/ ! _/ © 652
652 !
| 6 BN
o lo | 4 ¢ | —6s3
6s3 ‘ o1
o o | i | ; o o
654 ! 654 ]
b 14 1? ! # w 5b (FRONT FACE HORIZ.)——J o
>5b (FRONT FACE HORIZ.) N ! e T\;&; > 4b (BACK FACE HORIZ.)
o (] o i | wi ‘ -
L« 4c (FRONT FACE VERT.) B | | > 4c (FRONT FACE VERT.) — Sc (BACK FACE VERT HEADWALL NOTES:
n 200 STACCERED =1t i [oes sTaeeERen 3 1° ' " SPECIFICATIONS, AND DESION STRESSES, 1"
,/f>4b (BACK FACE HOR'lz‘) ’ \ . geveLen [ o 2.FOR DIMENSION TABLE SEE SHEET TRH O-1-Ol.
S0 BACK FACE VERT) . - CULVERT <Pan 4c4 STAGGERED : 4c4 STAGGERED KEYWAY
" —et3 " i 63— |1/
6F2 ‘ . 62
[ ! © 3l 6 4 11 - STANDARD DESIGN
kS 6fl eml ol | fe— B < ‘-'L-’
< - B
1 — N a A | A <) T SRRV i - FLARED WING HEADWALLS
¥ ¥ * - > > ¥ - > > ¥ - > - > - - > > - - > > - > - > 5 ¥ >
o t  —— N P . .« g . . . S P T s . & . . . . . = 8 | @ FOR
~— | B \ 5 a TRIPLE REINFORCED CONCRETE BOX CULVERTS
ad2 \ _, 29| ¥[8
4dl ! © 6m2 iy )
- o \‘_r E
~M — a
(%) <<
(i)
=
<t
~ Vi

TRH 0-3-0I
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TRH 0-4-0l - 09-0I THIS SHEET ISSUED.

]
\
12 €>>// — ? gl | 7
1= : = >
- 7 5fa GALV. STEEL )
o FENCE ANCHOR
:: fsg ael o2 = _ / 5c6 S
—
5fa GALV. STEEL I'-0 z 652 | 83 <
FENCE ANCHOR P a4 N
w 34 CL. / ) | «—5c8 Q
s ’ 5b3 ® 4/ Is O ser 11 5¢7 X N
=2 _— I-1% CL. /= _—F 4bl /
ST | ofe T / Y T | /
i< |70«
Ny le—t<5cC6 o
1 I b A Q o DI R 1=
= | - | -
A - SEE NOTE 2
6 4cl AT 1I’-0
-1 -
2c5 a1 10| |10 566 AT 10 44~ SEE NOTE 3
14-0 | 5cT AT I'-0x%
T
TYPICAL VIEW - FRONT FACE REINFORCING TYPICAL VIEW - BACK FACE REINFORCING
c
CULVERT | SLOPE -
HEIGHT y z L ©
(H) INCHES e — 5
6'-0 43 X
8-0 5k 5b5|  ©
10°-0 5;', ® =18
12-0 53 2| = o | G
' lte— 4c4 =3
T [ae] ,<_(
| wv
8
_ /55 HEADWALL NOTES:
© 1 = I.BAR SPACING AND POSITIONS SHOWN ARE SIMILAR FOR ALL SIZES
T—aca . © OF HEADWALL IN THIS STANDARD.
< N e = 2. ONE 4c2 BAR, HEADWALL HEIGHTS OF 6’-0, 8'-0, 10’0 AND 12’-0.
=2 3. ONE 5c8 BAR, HEADWALL HEIGHTS OF 6’-0, 8'-0, 10'-0, AND 12-0.
(/ e l‘ (ONE EA. FACE) F.F.OF PARAPET% hRfi,g]?ro,sAFRoARPET 4.NOT APPLICABLE TO HEADWALL HEIGHT OF 6-0.
6 RAD I . || 5. FOR DIMENSION TABLE SEE SHEET TRH 0-1-0l.
o] 7 - FLOOR THICKNESS
=]\ / 1'-0 ] 4c4 BARS AT 6 (STAGGERED)
a ™
FLOW
LINE
TYPICAL VIEW - INTERIOR WALL o STANDARD DESIGN
< . FLARED WING HEADWALLS
z | FOR
* 9 TRIPLE REINFORCED CONCRETE BOX CULVERTS
> X >
& |2
co|] Vg
Q 4 IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
3 SEPT., 200I
- ’ TRH 0-4-0I
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REVISED 06-02 - 4il BARS NUMBER CHANGED.
TRH 0-5-01 - 09-0I THIS SHEET ISSUED.

o]
BILL OF REINFORCING FOR ONE HEADWALL O~ SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
BAR LOCATION SHAPE 2-0 x 12'-0 2-0 x 10'-0 2-0 x 8-0 2-0 x 6-0 10-0 x 12'-0 10-0 x _10'-0 10-0 x 8-0 10-0 x 6-0 BAR
NO.|LENGTH] WEIGHT | NO.]LENGTH] WEIGHT| NO.] LENGTH] WEIGHT | NO.| LENGTH| WEIGHT | NO.] LENGTH| WEIGHT| NO.|LENGTH| WEIGHT | NO.|LENGTH] WEIGHT | NO.]LENGTH] WEIGHT 4-8} . LENGTH
5fa | FENCE ANCHOR (GALV.) 2] 3 3 2 | 3-1 3 2 | 3-I 3 2 | 3-1 3 2 | 3-1 B 2 | 3-1 3 2 | 3-1 6 2 | 3-I 6 5fa @ ]
451 WINGWALL, B.F.H. — | 2 [40-11| 57 2 | 399 46 | 2| 28-7 | 38 | 2 | 22’5 30 | 2 | 40-11| 57 2 | 349 | 46 2 | 28-7 | 38 2 [ 225 | 30 451 Y
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH N
4b2 | WINGWALL, B.F.H. T B0 e | 28 s | 240 | 2N ii-s | ase | BN ii-s | a7 |20 1 ir-g: | 34z |\N8 1 ii-s: | 240 |2 1ie | ise |8 1Tiie | s | 402 (S /&'\
39'-6 33'-4 21-2 21'-0 39'-6 33-4 212 21'-0 S
5563 | WINGWALL, F.F.H. — |2 [40-11] 90 2| 34-9 | 12 2 | 28-7 | 60 | 2 | 22-5| 41 |2 | 40-11| 90 2 | 34-9 | 712 2 | 28-71 | 60 2 | 225 | 41 563 T 653
2y |2 EACH g | 2 EACH 4 | 2 EACH 1o | 2 EACH 2o |2 EACH g | 2 EACH 14 | 2 EACH 10 |2 EACH
5b4 | WINGWALL, F.F.H. LONG T ol BT | ss2 | n| BT | 393 | h| ET |26l || 8T 154 |yar| 877 | 552 [|,0| 8T | 393 | R8T | 261 | 5| 8T 154 | 5b4
39'-6 33-4 21'-2 21'-0 39'-6 33'-4 21'-2 21'-0 , .
42 |2 EACH 34 |2 EACH 26 | 2 EACH s | 2 EACH 42 |2 EACH 34 | 2 EACH 26 | 2 EACH g |2 EACH 2-8g, LENGTH I'-104 LENGTH 210§, , LENGTH
5b5 INTERIOR WALLS, BOTH F. H. — |yag| 4710z 703 [o of 4-10: | 498 4-11: | 328 5= 191 4-10: | 703 4-10: | 498 4-11: | 328 5=l 191 5b5 ‘ - (3'-0) ‘ [ - G-o [ - @-0)
. . VAR , VAR , VAR e VAR . VAR , VAR ,
21°-3 23'-3 19'-3 15'-3 27°-3 23'-3 19'-3 15-3 _w ~
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH ~ < o
| T8 aas | 8A TS 337 | 520700 | 240 | A0\ i0: | 158 | T8 | . | 444 | 84T o | 333 | 527 o0 | 231 |40 "ol 156 N S J /\,0 /\/Q
¢l WINGWALL, F.F.V. VAR| 2/-10: VAR| 2/-10: VAR| 210t var| 2 VAR| 2-9 VAR| 29 VAR| 2-9: vaR| 2 4c1 s & s &
14-10 12-11 11-0 9'-0 14'-9 12-10 10°-11 8’1l
4c2 | WINGWALL, F.F.V. —— (4|37 36 |2 120 6 2 | 100 3 | 2] 8-0 I 4 | 137 36 2 [ 120 6 2 [ 10-0 3 2 | 80 I 4c2
4c3 | INTERIOR WALLS,BOTH F.V. | —— | 4 | -9 5 4] -9 5 4 19 5 [4 ] 19 5 4] -8 4 4] -8 4 4| 18 4 41 1-8 4 4c3 6s4 6p2 4bl,2, 5b3,4 & 6°F3
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
ac4 | NTERIOR waLLs, BOTH F.v. | —— [!9%%2%0: | ags [ 301 270 | 3e2 |52 |7 0Sie | 2aa [ 2700 | s MO0 0S| aes [BLITENE| sse | B |TiCi0r | 240 |22 [100: | 149 | 4ca
VAR| ©,, VAR , VAR| o, VAR| _, VAR , VAR| |, VAR| ', VAR| ', >-3
12-11 1011 8'-10 6'-10 12'-10 10"-10 8'-9 6'-9
12 |2_EACH 1> [2_EACH |2 |2 EACH 2 |2_EACH 2 |2 EACH 12 |2 EACH 2 |2 EACH 12 |2_EACH T‘L’W
5c5 | WINGWALL, B.F.V. — |uag| 2710 46 |5l 2-10: | a6 |0l 2710 | 4e | C ) 27100 | 46 | D) 279 a5 |,ug| 29 a5 |5l 27% | a5 | nl 279 45 | sc5 _ R
4-6 4'-6 4'-6 4'-6 4'-5 4'-5 4'-5 4'-5 7 < Z|3 3 D=2}
64 |2 EACH 5, |2 EACH 40 |2 EACH 28 |2 EACH o4 |2 EACH 5, |2 EACH 40 |2 EACH 28 |2 EACH v S 2lx .
5¢6 | WINGWALL, B.F.V. T |yag| 8010|923 | Jhg| B10: | 698 [\l 810 | 497 | Sl )80 | 319 | PG| 8-9: | 918 | C | 89 | 694 | i) 8-9: | 494 || 8% | 316 | 5c6 = . oesr | 80 =
18°-10 1611 15'-0 13'-0 18°-9 16'-10 1411 12'-11 RS ]
57 | WINGWALL, B.F.V. — 1 |50 106 | 548 |38 | 10-6 | 416 | 26| 106 | 285 | — — |50 106 | 548 | 38| 106 | 4l6 | 26| 106 | 285 |— — [ 5et -
5c8 | WINGWALL, B.F.V. — a4 | 17=7 | 73 2 [1e-11| 35 | 2| 150 31 2 | 130 | 27 | 4| 176 73 2 [ 16-10] 35 2 [ 4= 3l 2 | 12-11| 27 | 5c8 L—J 2-0 e
4d] APRON, LONGITUDINAL, BOTTOM| —— [ 25 | 27'-6 | 459 | 25| 23'-6 | 392 | 25| 19'-6 | 326 | 25| 156 | 259 | 21| 27'6 | 386 | 21| 23-6 | 330 | 2l | 196 | 274 | 21 | 156 | 217 | 4di 47| 5c6.7 & 8 5+
4d2 | APRON, LONGITUDINAL, BOTTOM| —— | 6 | 35-8 | 143 | 6 | 29-6 118 | 6| 235 | 94 6 | 17-4 69 | 6 | 358 | 143 | 6 | 296 18 | 6 | 235 | 94 6 | 17-4 69 | 442 ’
NOTE:
(il APRON, LONGITUDINAL, TOP — |37 | 27'-6 1528 | 37 | 23'-6 1306 | 37 19’-6 1084 | 37 15'-6 86l | 3l 27'-6 1280 31 | 23'-6 1094 | 31 19-6 908 31 15-6 722 6FI ALL DIMENSIONS ARE OUT TO OUT.
l6 |2 EACH 14 |2 EACH 10 |2 EACH g |2 EACH 16 |2 EACH 14 | 2 EACH 10 |2 EACH g |2 EACH D = PIN DIAMETER.
6F2 | APRON, LONGITUDINAL, TOP — |yar| 5710|368 |ug| 46 | 266 |yup| 5105 | 170 [ue| 476 104 5-10: | 368 |\ag| 476 | 266 |\ug| 5-10:| 170 |yag| 476 | 104 | 6f2
24'-10 20°-10 16-10 12’-10 24'-10 20°-10 16-10 12/-10 VARIABLE LENGTH BARS DENOTED BY XY
63 | APRON, LONGITUDINAL, TOP — |2 [40-11| 129 | 2 [ 34-9| 104 |2 | 28-7| 86 | 2 | 225 | 61 | 2 | 40-11] 129 2 [ 34-9] 104 | 2 |28-7| 86 2 [ 225 | 671 63
i PARAPET, VERTICAL — 0 |79 &-I 321 | 77| 6-1 313 | 77| 6-1 313 | 71| 61 313 |67 ] 6-1 272 | 65| 6-1 264 | 65| 6-I 264 | 65| 6-1 264 | A4l
771 PARAPET, HORIZONTAL —— | 4[398| 324 | 4| 39-0] 319 |4 390 319 | 4| 388 316 | 4338 | 215 | 4| 330 210 | 4 330 270 | 4 |32-8 | 267 | 7]
34 | 52'-3: 29 | 49'-8: 23 | 47'-5: 18 | 45'-3: 34 | 46'-3: 29 | 44'-0: 23 | 41'-5: 18 | 39'-3:
bml [ APRON, TRANS., TOP vAR| 3910 283 |yar| 3902 | 2939 |yar| 39-2 | 576 |var| 3810 ''93 |var|33-10| 2" |var| 332 | "5 |var| 332 | 394 |var|32-i0| 974 | o™
24 | 45'-3: 20 | 49'-0: 16| 41'-0: 12 | 38-10: 24 | 45-8: 20 | 43°-0: 16 | 35-0: 12 |32'-10:
6m2 | APRON, TRANS., BOTTOM — varl 33210 | 1489 |varl 3926 | 'O1 var| 336 | 93 [vaR| 33-4 | €59 |var| 342 | 83 |varl 336 | 73 |var| 276 | 5" |vaR| g4 | 542 | 6m2
6p1 | CURTAIN, HORIZONTAL —— |4 [38-3] 230 | 4 | 37-11| 228 |4 | 31-11 | 228 | 4 | 31-9 | 227 | 4 | 323 | 194 | 4 [ 31'-11 | 192 | 4 | 3r-11] 192 | 4 | 31'-9 El 6pl o
6p2 | CURTAIN, HORIZONTAL —~ | 8 [ 18-7 | 223 | 8 [ I6-I 193 | 8 | 131 163 | 8 | 11'-2 34 | 8 | I8-7 | 223 | 8 | 161 193 | 8 | 13-7] 163 | 8 | 1I-2 34 | 6pz HEADWALL NOTES:
SEE SHEET TRRCB-GI-Ol FOR GENERAL INFORMATION, SPECIFICATIONS, AND
Bsl WING SLOPE, BOTH F. —~_ 4] 78 46 | 4 | 1-8 %6 |4 | 78 % | 4| 78 6 | 4| 7-8 26 4| 78 46 4| 78 a6 5| 7-8 a6 6sl | DESIGN STRESSES.
652 | WING SLOPE, BOTH F. —— [ 4[376| 225 | 4 [ 30| 186 | 4 | 24-6 | 147 | 4 | 18-0 | 108 | 4| 316 | 225 | 4 | 31'-0 | 186 | 4 | 24-6| 147 | 4 | 18-0 | 108 | 6s2 ROAEWEYHEADWALL IS BASED ON A 3:1 SLOPE NORMAL TO CENTERLINE OF
653 | WING SLOPE, F.F. ~_ | 2| 42-9] 134 | 2 | 36-3] 109 | 2 | 29-9 89 | 2 | 23-3 | 710 | 2| 42-9 | 134 | 2 | 36-3 | 109 | 2 | 29-9 | 89 2 | 23-3 | 10 653 :
654 | INTERIOR WALLS, BOTH F. —~ [ 4[e9-i0] 179 [ 4 [ 2574 [ 152 [ 4 [20710] 125 | 4 [ 165 | 98 | 4 [29-i0] 179 | 4 | 25=4 | 152 | 4 [20-10] 125 | 4 | 165 | 98 | es4 | , THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE
— — — — — — — — ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A
51 CURTAIN, VERTICAL — |51 | 8-0 | 426 |47 | 7-6 | 368 |43 | 70 314 |39 6-6 | 264 |47 ]| 8-0 592 |43 T-6 | 336 |39 70 | 265 [35] 66 | 237 | 5% | 1 pprssen AND BEVELED STRIP.
ALL REINFORCING IS 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
REINFORCING STEEL 13,014 LBS. 10,710 LBS. 8193 LBS. 6012 LBS. 12,153 LBS. 9714 LBS. 7366 LBS. 5333 LBS. TO BE 2" UNLESS OTHERWISE NOTED OR SHOWN.
ESKIW.EEDS PARAPET 4 3.7 3.5 3.5 3.4 3.2 3. 3. 3.0 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
112.4 83.6 64.I 45.4 100.9 74.1 56.3 39.4 HORIZONTAL TAILS OF BARS "b" & “s" ESTIMATED TO EXTEND 2'-0 BEYOND
CONCRETE
ONE HEADWALL WINGWALLS 34.0 cu.yo. | 204 cu.yp. |37 cu.yo. |4 cu. yp. | 340 cu. yp. | 294 cu.yo. | 137 cu.yp. |4 cu. YD. BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "d", "6f1",
FOOTING AA 4.7 59.7 46.9 34.6 63.7 50.6 39.5 29. AND "6f3" ESTIMATED TO PROJECT INTO END SECTION OF BARREL A
MINIMUM OF 2/-0 BEYOND BACK OF PARAPET.
WEIGHT OF BARS OVER 40°-0 LONG INCLUDES AN THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO
ALLOWANCE FOR LAP (2-8 FOR TOP APRON "6m" MEET THESE REQUIREMENTS.
BARS AND 2-2 ALL OTHER BARS ).
LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO
NOT INCLUDE LAP (2/-8 FOR TOP APRON “m" BARS STANDARD DESIGN
AND 2'-2 ALL OTHER ).
FLARED WING HEADWALLS
A NOTE: INCLUDES TOP OF WINGWALL QUANTITIES. FOR

AA ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, TRIPLE REINFORCED CONCRETE BOX CULVERTS

ADJUST CONCRETE QUANTITIES FOR TRANSITION WHERE
APRON AND FLOOR THICKNESS ARE NOT EQUAL.

APPROVED BY :

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

SEPT., 2001 TRH 0_5_O|

Hwen 2. e QP

LATEST REVISION DATE :
06-02
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DIMENSIONS TABLE

SxH| 12x 12 | 12'x 10’ 12 x 8 12" x 6 10" x 12 | 10" x 10/ 10" x 8 10" x 6 |SxH
A 37'-0 31-0 25'-0 19-0 37-0 31-0 25'-0 19-0 A
B 12/-4 10°-4 8'-4 6'-4 12'-4 10"-4 8'-4 6'-4 B
C 24'-8 20'-8 16'-8 12'-8 24'-8 20'-8 16"-8 12'-8 c
cl 256 21"-43 17'-3 13-13 25'-65 21"-43 17'-3 1313 Cl
c2 25'-3} 21"-24 17'-03 12-11 25'-3} 21-24 17'-03 1211 c2
c3 0-13 0'-13 0'-13 01} 0'-13 0'-13 0'-13 o'-14 c3
DL 10-34 8'-74 6'-11} 53} 10-34 8/-74 6/-11}4 5/-3} DL
DS 8'-113 -6} 6'-03 47} 8'-113 -6} 6-03 4'-7} DS
DI 20°-6 17'-2}3 13'-10} 10-63 20'-65 17'-25 13-10} 10-63 DI
D2 074 0'-6 0’-5 0'-3% 0'-74 0'-6}4 0'-5 0'-3% D2
E 57-2% 53'-95 50'-8 474} 51-2¢% 47-9)} 44'-8 41"-4} E
El 59'-3}4 55'-8 4 52'-53 49'-03 53'-03 49'-53 46'-2] 42'-10 El
FL 10°-74 8'-11}% -3 5-74 10°-T4§ 8'-11} 7-3) 5-74 FL
FS 9'-33 7'-10} 6'-43 4-11} 9'-33 7-10}4 6'-43 a-11y | FS
Fl 14'-33 12'-0} 9'-9} -6 14'-33 120} 9'-94 -6 Fl
F2 6'-4 5/-43 4-43 3'-5 6'-4 5-43 4'-43 3-5 F2
G 37'-4 37'-0 37'-0 36'-10 31-4 31-0 31-0 30'-10 6
Gl 38-73 38'-33 38'-33 38'-13 32'-5}4 32-14 32-1% 31-11 Gl
G2 | 39-10} 39'-63 39'-6} 39'-4 33'-8 33-33 33'-33 33-1) | G2
G3| 18-103 15-104 12-10 9'-93 18°-103 15104 12-10 9'-93 G3
G4 19'-63 16°-03 13'-03 9-93 19'-63 16-03 13'-0% 9'-93 G4
65| 13-103 1n-73 9'-5 7-23 13'-103 1n-73 9'-5 7-23 G5
G6 | 14-11} 12'-43 10°-13 7-94 14-11% 12/-43 10°-13 7-94 66
G7 0'-23 0'-84 0'-84 0’-103 0'-23 0'-84% 0'-84 0’-10§ | 6T
68 0'-33 0'-7}% 0'-7} 0'-9} 0'-33 0'-7}% 0'-7} 0'-94 c8
K 38'-0 37'-8 37'-8 37'-6 32'-0 31-8 31-8 31-6 K
K 39'-4} 39'-0 39'-0 38-9% 33-1} 32'-93 32'-93 32-74 | Kl
PL| 42'-3] 35/-5} 28'-T} 21'-83 42'-3% 35'-5} 28-T4 21'-83 PL
PS| 37-04 31'-0 25'-0 19'-0 37'-04 31'-0 25'-0 19°-0 PS
RL 44'-| 36'-114 29'-93 22'-73 44'-| 36'-114 29'-93 22’-73 | RL
RS| 39'-04 32'-8} 26'-4) 20'-03 39'-0} 32'-84 26'-4} 20-03 | RS
RI 27'-63 23'-0}4 18"-5 13-104 27'-63 23'-04 18'-5 13-104 | RI
Sl 12'-54 12'-5% 12'-5§ 12'-5§ 10"-4} 10"-4} 10°-4}4 10-4} Sl
T 1'-2 1'-2 1'-2 1-2 1= 1-1 -1 1-1 T
u 1’-0 0'-10 0’-10 0'-9 1-0 0’-10 0’-10 0’-9 1]
v 1’-0 0’-10 0’-10 0'-9 1-0 0’-10 0’-10 0’-9 v
VI 1’-03 0'-103 0'-103 0'-93 1’-03 0'-103 0'-103 0'-93 v
w 5'-0 4-6 4'-0 3'-6 5'-0 4-6 4'-0 3-6 w

HEADWALL NOTES:

AND DESIGN STRESSES.

2. SEE SHEET TRH 15-2-01 THRU 15-4-01 FOR LOCATION OF CERTAIN

DIMENSIONS TABULATED.
3. SEE SHEET TRH 15-5-01 FOR HEADWALL NOTES.

. SEE SHEET TRRCB-GI-Ol FOR GENERAL INFORMATION, SPECIFICATIONS

LATEST REVISION DATE :

APPROVED BY :

Hoean 2. e Q4P

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

15-1-01

SEPT., 2001
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STANDARD DESIGN

FLARED WING HEADWALLS
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TRIPLE REINFORCED CONCRETE BOX CULVERTS
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TRH 15-2-01 - 09-0| THIS SHEET ISSUED.

|

6f2 AT I'-0

6m3 AT 9 9 6m2 AT 9 9

6ml AT 9

END OF WING
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. \ wWwr—— < )
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® \ 71 K
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z \\ \\
‘<« PARAPET FACES
O. \‘ \ =
\' \ \
L e 0
S) = ///////, 7777777777777777777
. =
<t
el
P
@ X SEE NOTE 4
PLAN VIEW - TOP OF APRON REINFORCING BARS PLAN VIEW
END OF WING BOTTOM OF APRON REINFORCING BARS
| HEADWALL NOTES: E STANDARD DESIGN
I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL SIZES OF .
HEADWALLS IN THIS STANDARD. 3 N FLARED WING HEADWALLS
2. WINGWALL BARS CONSISTENTLY REFERENCED FROM END OF WING FOR ALL P2 @ FOR
HEADWALLS. & a TRIPLE REINFORCED CONCRETE BOX CULVERTS
3. TOP TRANSVERSE FLOOR BARS ARE REFERENCED APPROXIMATELY 4" > NE
FROM THE BACK OF THE PARAPET FOR ALL HEADWALLS. & v|E
4. THERE ARE NO 5cll BARS IN THE 6-0 HEIGHT HEADWALL. - a
5.FOR DIMENSION TABLE SEE SHEET TRH I5-1-0l. 2 i IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
6. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON >
SHEET TRH I5-3-01. - SEPT., 2001 TRH 15-2-01
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REVISION - 04-07 - ADDED PERMISSIBLE CONSTRUCTION JOINT IN CURTAIN WALL.

TRH 15-3-01 - 09-0l THIS SHEET ISSUED.

CULVERT

HEIGHT ANGLE
(H) pL Ps
6'-0 34°49" | 43°22
8'-0 34°30" | 42°471
10'-0 34°18' | 42°25'
12-0 3400 42°1 )

/

/
€ OF CULVERT N

G2

/

5t AT I’-3

[/ 5t1 AT I’-3

o«
«~—e
L

o«
o«

N

Gl /2

Gl /2

Gl

CURTAIN WALL PLAN

|
<~— ¢ OF CULVERT

N ‘
* _ .
k | 2 CL.
to [N PERMISSIBLE CONSTRUCTION JOINT TYP.
= BEVELED 2 x 6 KEYWAY
| \GP ?
= C’i o~
-
< | T /
4il AT 6 AJJ
&»J« J» 25 CL.
et SECTION THRU PARAPET

SECTION THRU CURTAIN WALL

TOP OF PARAPET

I /
TOP OF OPENING

PERMISSIB

CONSTRUCTION JOINT

ot /

TOP OF OPENING/

LE

S

S
ALTERNATE PERMISSIBLE
CONSTRUCTION JOINT

PERMISSIBLE
CONSTRUCTION JOINT

TYPICAL SECTION -

NEAR CENTER OF APRON

Hean 2. 2 P

SEPT., 2001

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

o
& TOP OF WINGWALL DETAILS
J | J 1 | 1
/ N—y” ! N—y" 654
6s3 I
i ‘ A
3 | 4 9} —6s6
6s5 i
° o i = o o
i 657 ! -6s7 &
.k lr ! 74: o 5b (FRONT FACE HORIZ.)——{ .
> 5b (FRONT FACE HORIZ) J ! J E T\ > 4b (BACK FACE HORIZ.)
" [ ! o I HEADWALL NOTES:
«<— 4c (FRONT FACE VERT.) | ) > 4c (FRONT FACE VERT.) —>
b I 569 STAGGERED <{L | ! L _TP569 STAGGERED 33 J Jo—5c (BACK FACE VERT.) I. SEE SHEET TRRCB-GI-Ol FOR GENERAL INFORMATION,
! - SPECIFICATIONS, AND DESIGN STRESSES.
[} 4b (BACK FACE HORIZ.) ’ i y . sevecen B 2.FOR DIMENSION TABLE SEE SHEET TRH I5-1-0l.
I 2 4c5 STAGGERED |  4c5 STAGGERED —>F KEYWAY
5¢c (BACK FACE VERT.) S = CULVERT SPAN . L
. . | o o |9
64 i i °) 6f5
6f2 ! . 63
. e /\ ot 2 \ . © 3l . 4 /\ q|s N STANDARD DESIGN
m o ' of| —F f— 3
\ - b - =
: [ ya AL | A sy wava SRR | IR FLARED WING HEADWALLS
s
" . e v ——— v - = FOR
. e S— . . . . . . . . . . . . : . .« Y o . . . . . . . . P — P "i S~
) g TRIPLE REINFORCED CONCRETE BOX CULVERTS
4d2 > \ T 4 \6 5 Tad3 23 o
4d| | m w o =
—~ @ @
g} [ &
(%) <<
i}
=
<
—

TRH 15-3-01
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TRH 15-4-01 - 09-0l THIS SHEET [ISSUED.

6sl
— © of © ~<<
12 652)”/ == fl¢ 0 =1 S 12
4 ~ 33 653
N /( 7 /
+ o ?
* cst 4c2 «I:ﬁ 'L_ 'l_ 403\ //4cl
5fa GALV. STEEL 10 CLR. < <
1'-0 5fa GALV. STEEL
¥ FENCE ANCHOR 3 CLR. by § ; 77 FENCE ANCHOR
z 566 5b5
= S —~ / 7 h\ \\~
g | 9 Ple = / : pd ~—T
~ -+ v B4 — - ? °or— -
] l Q1= = |
I = I ; :
= : : |
| | |
| | |
| | 1
6 | 4c2 AT 10 4cl AT I'-0 | 6
>l !
TYPICAL VIEW - FRONT FACE REINFORCING SHORT WINGWALL TYPICAL VIEW - FRONT FACE REINFORCING LONG WINGWALL
PS P ‘ PL
652\ /\"
— | 5
12 ' ]
e I » ?
Lol
 sci2?
?
= o
1'-0 — L
e <
3 < r 5f
< § // \% a
¥
7 | Scll . Scll % sc9_| ~
555
—— H— L —— s = S
‘ ~ - L I S 2 5c7
| [ ! |
| | !
| | !
| | !
6 || 5¢c8 AT I'-0 x - SEE NOTE 2 | 1
x - SEE NOTE 2
6'-6 5c10 AT 1-0 5c7 AT 1'-0 6
19'-0 % L 5cll AT 1'-0 X o9 AT 1'-0 96
TYPICAL VIEW - BACK FACE REINFORCING SHORT WINGWALL Scil AT -0 X \ 19-0
T
cl
c3 2 c3 TYPICAL VIEW - BACK FACE REINFORCING LONG WINGWALL
CULVERT | SLOPE -
HEIGHT y z _l_ ©
(H) | INCHES = —
6'-0 43 .
-0 4ié 5b9| @
10’0 53' o 5 9
12/-0 5} = 0
- = lqe— 4C6 g §
ju o<
@ " HEADWALL NOTES:
in I. BAR SPACINGS AND POSITIONS SHOWN ARE SIMILAR FOR ALL
/509 SIZES OF HEADWALLS IN THIS STANDARD.
Cc3 Q\ ~e y4 2.NOT APPLICABLE TO HEADWALL HEIGHT OF H=6'-0. .- STANDARD DESIGN
< 1y« A < 3.FOR DIMENSION TABLE SEE SHEET TRH 15-1-0l. w
S I ERER N - FLARED WING HEADWALLS
. Hv2-4c4 BARS \ ‘_B F PARAPET z 4| @ FOR
© lf ONE EA.FACE F.F. OF PARAPET ALEFTRANémON FOR > 9 TRIPLE REINFORCED CONCRETE BOX CULVERTS
: 7/~ 6 RAD. L FLOOR THICKNESS > NE
6 || 4c6 BARS AT 6 & v|E
| -/ 1’-0 4c5 BARS AT 6 (STAGGERED) ™ ST AGGERED — o
- ‘ FLOW Q i IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
LINE TYPICAL VIEW - INTERIOR WALL 3 SEPT., 2001 TRH 15-4-01
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REVISED 03-06 - 7jl, 6ml, 6m2, 6m3 & 6m5 BAR WEIGHTS CHANGED FOR SOME SIZES.

TRH 15-5-01 - 09-01 THIS SHEET ISSUED.

O
BILL OF REINFORCING FOR ONE HEADWALL 15~ SKEW CULVERT SPAN X CULVERT HEIGHT BENT BAR DETAILS
12-0 x 120 120 x 100 2-0 x 80 120 x 60 10-0 x 12-0 10'-0 x 100 10-0 x 80 100 x 60
103 3 i_nl |
BAR LOCATION SHAPE | 'NO.TLENGTH MWETGHT NO. | LENGTH [WEIGHT| NO.| LENGTH[WEIGHT| NO. | LENGTH WEIGHT NO.| LENGTH WEIGHT| No. | LENGTH [WEIGHT| NO.]LENGTH |WEIGHT| No.[LENGTH] WEIGHT | MARK a 4710k 53 4-2h 9
5fa | FENCE ANCHOR (GALV.) —— [ 2] 3 6 | 2 | 3-1 6 | 2 | 3 6 2 30 6 2 ] 31 | 6 |2 3 6 | 2| 3 6 | 2] 31 6 5fa e g 5
4bl | WINGWALL, B.F.H. LONG —~ | | 451 [ 31 | 1 | 38-3 | 26 | I | 315 | 2l I | 246 | 16 I | 45-1 | 31 | 1 | 383 | 26 | 1 | 315 | 2l | | 246 | 16 bl S _e—t — o == it T e
4b2 | WINGWALL, B.F.H. SHORT —~ | 1 | 39-10 | 27 | 1 | 33-10 | 23 | | [2r-10] 13 | I | 21-10 | 15 | | 39710 | 27 | 1 [ 3310 ] 23 | 1 [ 27-10] 19 | I [21-10] 15 | 4b2 Z3a 0 ﬁﬂ ¥ 5 ﬁ;ﬂ "
10| 12-8: 8 12'-8: 6 | 12-8: 4 12'-8: I 12'-8: 8 12'-8: 6 | 12-8: 4 | 12-8: = = = =
4b3 | WINGWALL, B.F.H. LONG > |var| a3-7 | ' |var| 3e-8 | '3? |vAR| 2910 | 8% |VvAR| 23-0 | “® |vaRr| 437 | "% |[var| 36-8 | '3? |VAR| 2910 | 85 |vAR|23-0 | 4B | 403 5fa sl 6582
0] 115 8 | I11'-5: 6 | 11"5: 4 | 115 0| 15 8 | I11'-5: 6 | 1I'-5: 4 | 15 ' as . .
4b4 | WINGWALL, B.F.H. SHORT — |var| 3sss | 6 |yar| 328 | "7 [var| 2= | 78 |var| 206 | %3 |var| 388 | '55 |var | 328 | "7 |var| 26 | 78 |var| 202 | 43 | 404 4'-8%  LENGTH 4'-7  LENGTH 2'-9  LENGTH
5b5 | WINGWALL, F.F.H. LONG — [ 1 [ 451 49 I 38-3 | 40 I 31'-5 33 I 24'-6 26 I 45| 49 I 38'-3 40 I [ 31'-5 [ 33 | | 24'-6 26 5b5 - @-1n - (4-10) - (3-0)
5b6 | WINGWALL, F.F.H. SHORT —~ | 1 | 39-10 | 42 | 1 | 33-10 ] 35 | I | 21-10] 29 | 1 | 21-10 | 23 | 1 [ 39-10 | 42 | | | 33-10] 35 | | |27-10] 23 | I |2I'-10] 23 566 | o e
I TR R 9 9'-2: 7 9'-2: 5 9'-2: I 9'-2: 9 9'-2: 7 9/-2: 5 | 9-2: ¥ / ¢® R /
50T | WINGWALL, F.F.H. LONG var| a3-7 | 397 [var | 368 | 25 |VAR| 2910 | 42 |VAR| o350 | B |var| 437 | 20T |var | 3erls | 2'5 [VAR| pg9m-ig | 92 |VAR| p3lo | 8% | ST Ly \} <) =+ /0
I 8’-5: 9 8’-5: T 8'-5: 5 8'-5: I 8’-5: 9 8'-5: 7 8'-5: 5 8'-5: > >
508 | WINGWALL, F.F.H. SHORT — |var| 3a= | 289 [var | 3pe | 192 |vaR| 2erm | 127 [VAR| pon | 5 | var| 3a-o | 269 |var | 3po | 192 |var| 2ea | 127 |VAR| sga | 75 | 508 6s5 6s7
42 | 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2'-105  LENGTH 2-34  LENGTH I-4}  LENGTH
5b9 [ CENTER WALLS, BOTH F.H. —— |vag| 50 721 | 34 | 5-0: 511 | 26 | 5-1: 336 18 | 5-2: 194 | 42| 5'-0: 721 | 34 | 5-0: 511 | 26 | 5'-l: | 336 [ 18| 5-2: 194 5b9 - (3'-0) ‘ - (3"-0) W ‘ - (3'-0)
2711 VAR | 23"-10 VAR| 19-8 VAR | I5'-6 VAR| 27'-11 VAR | 23'-10 VAR| 19'-8 VAR| 15-6 .
22| 2-10: 35 | 2-10: 29 | 2-10: 22 | 2-10: 42 | 29 35 | 2-9 29 | 2-9: 22 | 29 = ©
4cl | WINGWALL, F.F.V. LONG var| 1210 | 248 |Var | T2-9 | 182 |VaR| tors | 32 |var| B8 | 8 |var| 1as | 295 |VaR | 12-8 | '8 |var| fo-s | '3° |var| g7 83 4cl owL/Q iL/g E\'L/()
31| 21 30 2 25 | 21l 19 | 211 37| 2-10: 31| 2-10: 25 | 2'-10: 19| 2-10: 5’ 5 &
A4c2 | WINGWALL, F.F.V. SHORT var| 1a-11 | 229 fvar | 1z-in | 184 {var| 1011 | e fvar | el | TP | var]| 410 | 2'® [var | 12-10 | 82 |var| 1010 | "4 |var| g-10 | T4 | 4¢? 6p2 6p3
4c3 | WINGWALL, F.F.V. LONG — [ | 139 | 9 [ -9 | 8 | 1 | 99 7 [ 79 5 T 138 | 9 |1 1’8 | 8 | 9-8 6 | 7-8 5 4c3 | 4b1,2,3,4, 5b5,6,7,8 & 64,5
4c3_ | WINGWALL, F.F.V. SHORT — [T [ 139 | 9 | -9 | 8 | 99 7 | 7-9 5 | 3-8 9 |1 -8 | 8 I | o-8 6 | 78 5 4c3 8! — 2'-2
4c4 | CENTER WALLS,BOTH F.V. | —— | 4 =9 | 5 | 4 =9 5 |4 | 19 5 7 =9 5 | 4 -8 4 |4 -8 4 [ 4] I8 4 | 4 I8 4 4cd < r—j
2 EACH 2 EACH 2 EACH 48 | 2 EACH 2 EACH 2 EACH 2 EACH 48 |2 EACH S
405 | CENTER WALLS, BOTH F.v. | —— |29 | "or0; | 472 G220 | 342 el 20 | 231 | yar| 2-0: | 135 e T | aee Sa| e | 338 Sl 1 | 228 |yag| 1t | 132 | 4es 2ls _ b=z
12/-5 10-6 8'-6 6'-5 12/-4 105 8'-5 6'-4 N I S 3 =22
4c6 | CENTER WALLS,BOTH F.V. | —— | 4 | 12-7 | 34 | 4 | 10-7 | 28 | 4 | &-1 | 23 | 4 | &1 8 | 4 | 126 | 33 | 4 | 106 28 [ 4] 86 | 235 |4 | 6-6 i a6 | = m D=3} .- ;
9 | 2-10: 3 | 2-10: 9 | 2-10: 9 | 2-l0: 9 2'-9 9 | 2-a: 9 | 2-% 3 | 2-% L = _ 1 J
5c7 | WINGWALL, B.F.V. LONG varl 5o | 38 |var| oo | 38 |var| S5 | 38 |var| S | 38 | var| sor | 37 |var| & 37 |var| & 37 |var| o 37 5¢7 R o ©
6 | 2-1 6 | 2-1I: 6 | 2-I 6 | 2-Il: 6 | 2-l0: 6 | 2-10: 6 | 2-l0: 6 | 2-10: 1 D= -
5c8 | WINGWALL, B.F.V. SHORT varl a1 123 var| 227 | B |var| 27| 2B |var| 21 | 2 |var| a-6 | 2 |var| a-e | 23 |var| a-¢ | 23 |var| 4 | 23 5c8 0
33| 9'-5 26 | 9'-5: 20 [ 9'-5: 13 ] 9-5 33 9'-4: 26 | 9'-4: 20| 9-4: 13| 9'-4 . 5c¢9, 10, 11, & 12
5c3 | WINGWALL, B.F.V. LONG "1 [var| 18-10 | “88 | vaR| 16-9 | 3% |vaR| i4-9 | 252 |VAR| i2-g | %9 | var| is-9 | “83 |var| 168 | 393 |vAR| ia-g | 20 |VAR| 2.7 | 49 | 59 2t 5t
30| 8-l 25 | 8-l 19 | 8-l 3| 8-l 31 | 8-10: 25 | 810z 19| 8-10: 13| 8-10: 4i| . -
5¢cl0 | WINGWALL, B.F.V. SHORT 1 {var!| te-ir | 459 [var | ie-ir | 337 |var | 141 236 | yar| 127211 148 | var | 1810 | 447 |var| 16-10 | 335 |var| 14-10 | 234 |var| 12-10 | 147 5¢c10 NOTE: ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER
5cil_| WINGWALL, B.F.V. LONG T | 25| 10-6 | 274 | 18 | 10'-6 | 197 | 11 | 10=6 | 120 | — | — — | 25] 106 | 274 | 18] 106 | 197 | Il | 10'-6 | 120 |— | — — eIl | wsHORT® DENOTES SHORT
Scil | WINGWALL, B.F.V. SHORT — 1|20 106 | 213 | 14| 106 | 153 | 8 | 106 | 88 | — — | 20| 106 | 219 14| 106 | 153 | 8 | 106 | 88 |— — 5cTT | WINGWALL WEIGHT OF BARS OVER 40’-0 LONG INCLUDES AN
5ci2 | WINGWALL, B.F.V. LONG — 1| [ s | 18 1 | 158 16 |1 | 138 14 C 8 [ 12 | (| =t [ 18 1 [ 1571 | 16 | 1 [ 137 14 |1 [ 17| 12 | 5ci2 ALLOWANCE FOR LAP (2'-8 FOR TOP APRON "m"
5cl2 | WINGWALL, B.F.V. SHORT — 1] 17'-8 18 I 15-8 | 16 I 13'-8 14 I 1'-8 12 I 17'-7 18 I 15'-7 16 HEES 14 |1 -7 12 5cl2| "LONG" DENOTES LONG BARS AND 2'-2 ALL OTHER BARS).
4dl__| APRON, LONGIT., BOTTOM —— |25 | 28'-4 | 473 | 25 | 242 | 404 | 25 | 20'-0 | 334 | 25 | 1511 | 266 | 21 | 28-4 | 397 | 21 | 242 | 339 | 21 | 20'-0 | 281 | 21 | 1511 | 223 | 4dl | WINGWALL LENGTHS SHOWN FOR BARS OVER 400 LONG DO
4d2 | APRON, LONGIT., BOTT.LONG| —— | 3 | 39-4 | 79 | 3 | 328 | 65 | 3 | 25-11 | 52 | 3 | 19-1 | 38 | 3 | 39-4 | 79 | 3 | 32-8 | 65 | 3 | 25-11| 52 | 3 | 19-1 | 38 | 4d2 'Xﬁg ENFZL'-'ADLEL '-OAT'T_lE‘RZ‘)'B FOR TOP APRON 'm” BARS
4d3__| APRON, LONGIT. BOTT. SHORT 3 | 34-11 | 70 | 3 | 290 | 58 | 3 | 23-1 | 46 | 3 | 17-2 | 34 | 3 | 34~-11 | 10 | 3 | 29-0 | 58 | 3 | 23-I | 46 | 3 | \7-2 | 34 | 4d3 E/)EAﬁcl)ﬁ:lE)E IEENGXTv BARS NOTE: INCLUDES T0P OF WINGWALL QUANTITIES.
6Fl__| APRON, LONGIT., TOP —— |37 | 28-4 | 1575| 37 | 24'-2 | 1343 | 37 | 20/=0 | 11l | 37 | 1511 | 885 | 31 | 28-4 | 1319| 31 | 24-2 | 1125 | 31 | 20'-0 | 931 | 31 | I5-11] 741 | 6FI As ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS,
s T 575 O =72 R 5 5 s =T 7o T e - ADJUST CONCRETE QUANTITIES FOR TRANSITION WHERE
6F2 | APRON, LONGIT., TOP, LONG | —— | "ot 275 | 210 {yar | 215 | 45 [var| 172 | 32 |var| 32 | 56 |var| 25-3 | 210 |var| 215 | 45 [var| 17-2 | %2 |var| 13 | 56 APRON AND FLOOR THICKNESS ARE NOT EQUAL.
8 | 55 6 | 7-0: 5 | 5-9 R 8 5/-5; 6 | 170 5| 5-9% 4 45 .
6F3 | APRON, LONGIT., TOP SHORT vkl 2oa | 187 {var | 207 | 129 |var| e | 8T [ var| 13-5 | 53 |var| 2os | 87 |var| 217 | 129 |varl 7z | & |var| (55| 53 | ef3 HEADWALL NOTES:
64 | APRON, LONGIT., TOP, LONG | ——~ | | 45" 71 I 38-3 | 57 I 31'-5 | 471 I | 24-6 | 37 | 45'-| 71 I | 38-3 57 I | 35 | 41 [ 1 [24-6 37 6F4 STR?E%ESESSHEET TRRCB-GI-01 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN
675 | APRON, LONGIT., TOP SHORT| ——~ [ | = 60 | | | 33-10 | 5 | | | 2r-10] 42 [ | 2-10 | 33 | | = 60 | | [ 33-10] 51 [ I [27-10] 42 |1 |2I-10] 33 | 6f5 .

: : 2910 3910 THIS HEADWALL 1S BASED ON A 3:/ SLOPE NORMAL TO CENTERLINE OF ROADWAY.
4Tl | PARAPET, VERTICAL — 0|79 | 62 | 325 | 77 | &2 | 317 |77 | 62 | 317 | 77 | 62 | 317 | 61| 62 | 276 | 65| 62 | 268 | 65| 62 | 268 |65 | 62 | ges | an | [N 5IDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND
1j1__| PARAPET, HORIZONTAL S— ‘8' :2',:3. 335 g :ﬁ_’l‘:. 330 ; 3?,_':" 330 ; :B_’ﬁ 327 ;' 3346,'_'; 285 ; ;;,_'g. 219 ;‘ ;g,_'g. 219 ‘; ;;’,_'29. 216 ! ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A "
&Ml | APRON, TRANS., TOP — var| a3 | 59% | yar | a0-7 | 4% [var | 40-7 | 4% |var | 403 | 492 |var| 3o | 375 |var | 32 | 358 |var| 32 | 368 |yar|3a—) | 364 | 6m! | DRESSED AND BEVELED STRIP.

e = Tars A T ao 5T R e T ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
6m2 | APRON, TRANS., TOP e | 1469 50 | 1009 " 659 e | 255 21403 | 992 N 6e3 ""4:| 328 | em2 | IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED

’ ’ VI’;R 3(2),'[20 VI’;R ‘ﬁ)’_z} \:QR ‘;27,'?3 VI’;R ;'7,"90 VfIR gil'g V|A|R 3354j'§ VfIR 3352,"3? VIAIR 3325,"? BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-O IN EITHER DIRECTION
6m3 | APRON, TRANS., TOP e )| 48 | art . 430 L 2| 431 | 359 L OF | 35T ARG ¢ , =% 319 | em3 | AS OUTLINED IN THE STANDARD SPECIFICATIONS.

’ ’ VAR| 8-10 VAR | 8'-9 VAR | 6'-4 VAR | 6'-5 VAR | 8-8 VAR | 87 VAR| 6'-2 VAR| 6'-3 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE

24| 415 34710 6 | 42'-9 2 | 405 24 | 4r-2 3878 6 | 36'-6 2 | 34-2 2 ONCRETE QUANTITIES ke ToTimart
"-5: 20 10z -9 "~5: 2 20 -8 61 2 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m5 | APRON, TRANS., BOTTOM var| 350 | 1485 [ var | 347 | 193 |var| 34-8 | 930 |var | 34 | 675 |var | 289 | '280 |yar | 285 | 1008 |yar| 286 | 78! |var| 2a-5 | 563 | €mS HORIZONTAL TAILS OF BARS "or & vt ESTIMATED TO EXTEND 2-0 BEYOND
6pl | CURTAIN, HORIZONTAL —— |4 | 39-7 | 238 | 4 | 39-3 | 2% | 4 | 392 | 235 | 4 | 390 | 234 | 4 | 33-4 | 200 | 4 | 33-0 | 198 | 4 | 33-0 | 198 | 4 [32-10] 197 | 6pl | BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "d", "6FI",
6p2 | CURTAIN, HORIZ. LONG —~ 4] 2-10] 131 | 4 | 189 | 113 | 4 | 159 | 95 | 4 | 12-9 | 77 | 4 | 21'-10 | 131 | 4 | 18-9 | 113 | 4 | 15-9 | 95 | 4| 12-9 | 7171 | 6pz | "6f4", AND "6¥5" ESTIMATED TO PROJECT INTO END SECTION OF BARREL A
6p3 | CURTAIN, HORIZ. SHORT —~ | 4 | 1611 | 102 4 | 148 | 88 | 4 | 12-5 | 75 | 4 | 103 | 62 | 4 | 16'-1l | 102 | 4 | 14-7 | 8 | 4 | 125 | 75 | 4 | 103 | 62 | 6p3 | MINIMUM OF 2'-0 BEYOND BACK OF PARAPET.
THE “LENGTH* COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
6sl [ WING SLOPE,BOTH F.LONG | "~ ] 2 [ &'l 2l 2 6'-11 2l 2 | 6-ll 2l 2 6'-11 21 2 6'-11 2 2 6'-11 21 2 | 6l 2l 2 | 6-11 2l 6sl | TO MEET THESE REQUIREMENTS.
6s2 | WING SLOPE,BOTH F.SHORT| "~ | 2 | 66 | 20 | 2 | 66 | 20 | 2 | 66 | 20 | 2 | 66 | 20 | 2 | 66 | 20 | 2 | 66 | 20 | 2| 66 | 20 | 2| 6-6 20 | 6s2
653 | WING SLOPE,BOTH F.LONG | —— | 2 | 419 | (31 | 2 | 34-7 | 104 | 2 | 276 | 83 | 2 | 20-4 | 61 | 2 | 49 | 131 | 2 | 34-7 | 104 | 2 | 206 | 83 | 2 | 20-4| 6l 653 - STANDARD DESIGN
654 | WING SLOPE,BOTH F.SHORT —— | 2 | 374 | 112 | 2 | 31'-0 | 93 | 2 | 248 | 74 | 2 | 184 | 55 | 2 | 374 | 12 | 2 | 31'-0 | 93 | 2 | 248 | 74 | 2 | 18-4 | 55 | 6s4 L
655 | WING SLOPE, F.F. LONG ~ [ U [ 46-1 | 72 | 1 | 38-I| 58 | 1 | 319 | 48 | T | 24~-7 | 37 | 1 | 46-1 | 72 | T | 38-11] 58 | I | 319 | 48 | I | 24-7 | 37 | 6s5 = . FLARED WING HEADWALLS
656 | WING SLOPE, F.F. SHORT ~ | 1 | 4-3 | 65 | 1 | 34-11 | 52 | | | 268 | 43 | 1 | 22-4 | 34 | | | 41’3 | 65 | | | 34-11 | 52 | | | 288 | 43 | | | 22-4 | 34 | 6s6 2 R
657 | CENTER WALL, BOTH F.HOR.| ~_ | 4 | 306 | 183 | 4 | 25'-11 | 156 | 4 | 214 | 128 | 4 | 16-9 | 10l | 4 | 306 | 183 | 4 | 2511 | 156 | 4 | 214 | 128 | 4 | 16=9 | 10l | 6s7 S @ FOR
51| CURTAIN, VERTICAL — |52 711 | 429 | 48 | 75 | 371 |45 | &-11 | 325 | 40 | 6'-5 | 268 | 46 | 7-1I | 380 | 42 | 1'-5 | 325 | 39| 61l | 28l |34 | 65 | 228 | 5%l 2 X Q TRIPLE REINFORCED CONCRETE BOX CULVERTS
>
w ! o
ESTIMATED REINFORCING STEEL 13,157 LBS. 10,564 _LBS. 8300 LBS. 6110_LBS. 12,080_LBS. 9624 _LBS. 7505 LBS. 5456 _LBS. 3| vlE
QUANTITIES PARAPET & o1 g — 86.9 %6 66.6 35 47.2 33 05.0 | 76.9 3] 58.4 >0 40.9 % = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
ONE HEADWALL [ CONC. | WINGWALLS 35.2 cu. yo. |-2l! cu. Yo, | 142 cu. Y. |7 cu. b, |39:2 cu. yp. |2l cu. yp. |14:2 cu.yp. |78 cu. YD. 5 4
FOOTINGAA 7.9 62.2 48.8 36.0 66.5 52.7 41.1 30.1 - SEPT., 2001 TRH 15-5-0|
27-JUL-2010 11:21 tsorens W:\Highway\Bridge\Standards\Culverts\EnglishSignedTripleCulverts.dgn TRH 15-5-01 \\ntpprtsvr2\BrgPDF




TRH 30-1-01 - 09-0I| THIS SHEET |ISSUED.

DIMENSIONS TABLE

SxH| 12 x 12 | 12'x 10’ 12" x 8 12" x 6 10" x 12 | 10" x 10/ 10" x 8 10" x & |SxH
A 37-0 31-0 25'-0 19-0 37'-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 B
C 24'-8 20'-8 16"-8 12-8 24'-8 20-8 16"-8 12-8 c
cl 28'-53 23'-103 19'-3 14°-73 28'-53 23'-103 19'-3 1475 Cl
» c2| 21-10] 23'-43 18'-94 14'-23 27-10% 23'-43 18'-94% 14'-23 c2
c3 0'-34 0'-2] 0-2¢% 0'-23 0'-3} 0-2¢ 0-2¢% 0'-23% c3
DL 12'-53 10°-53 8/-54 6'-41 12'-53 10-54 8'-5} 6'-4}% DL
2 DS 9'-4 7-9% 6'-33 4'-9} 9'-4 7'-9% 6'-33 4'-9) DS
DI 35'-93 29'-113 24'-2}% 18'-4% 35'-93 29'-113 24'-2} 18'-4% DI
D2 10°-7 8'-103 -1 5-5} 10°-7 8'-103 -1 5-5} D2
E 59'-93 55'-113 52'-4}% 48'-83 53'-93 49'-113 46'-4] 42'-83 E
. El 69'-03 64'-7} 60'-6 4 56'-21 62'-13 57'-8 53'-7 49°-3% El
FL 12'-93 10°-9} 8'-9} 6'-8] 12-93 10°-93 8'-9} 6'-87 FL
FS 9'-8 8'-1§ 6'-73 5-1) 9'-8 8'-1§ 6'-13 5-13 FS
Fl 21°-11 18-54 14'-11} 1-53 2111 18'-54 14'-11} 1-53 Fl
F2 4'-0} 3-53 2'-10}4 2'-3% 4'-0} 3-53 2'-10} 2'-3% F2
G 37'-4 37'-0 37-0 36-10 31-4 31-0 31-0 30°-10 6
2 Gl 43'-1} 42'-83 42'-83 42'-63 36'-24 35-94 35'-9} 35-74 Gl
G2 44'-4} 43-113 43-11}4 43'-8] 37'-5 37'-04 37-04 36-95 | G2
G3 25-13 21-1} 17-14 131 25'-13% 21-14 17-14 13'=1 G3
G4 25'-74§ 21"-03 17'-03 12°-83 25'-1] 21"-0% 17'-03 12'-83% G4
G5 12-113 10-103 8/-93 6'-83 12°-113 10-103 8'-93 6'-83 65
66 14'-34 11’-103 9'-93 -7 14-3} 1"-103 9'-93 -7 66
G7 0'-2}4 0'-8]1 0'-8] 1-0 0'-2} 0'-8} 0'-8% 1-0 G7
68 0'-43 0'-73 0'-73 0'-9 0'-43 0'-73 0'-7% 0'-9 c8
- K 38'-0 37'-8 37'-8 37'-6 32'-0 31-8 31-8 31-6 K
K 43'-10} 43'-5% 43'-5] 43'-33 36'-113 36'-63 36'-63 36-4} KI
PL 51'-5% 43'-1} 34'-9) 26'-54 51'-53 43'-1} 34'-9) 26'-54 | PL
PS 38'-53 32-2¢ 26'-0 19'-94 38'-53 32-2% 26'-0 19-9§ | PS
> RL| 52'-11} 44'-4} 35/-9}4 21-24 52'-11% 447-4} 35-9} 21-2% | RL
RS 40'-5 3310} 21-3% 20'-9 40'-5 33-10} 27-33 20'-9 RS
RI 30'-0 25'-03 20'-0% 15'-03 30-0 25'-03 20°-03 15'-03 RI
w N 13-10} 13'-104 13'-10} 13'-10} 11'-63 11'-63 11'-63 11'-63 Sl
o T 1'-2 1'-2 1'-2 1-2 1= 1= 1-1 1= T
u 1-0 0'-10 0’-10 0'-9 1’-0 0’-10 0’-10 0'-9 1]
v 1-0 0’-10 0’-10 0'-9 1-0 0’-10 0’-10 0'-9 v
\ VI =13 0'-11} 0'-11} 0'-103 =13 0'-11} 011} 0’-103 Vi
\ ‘\\ R w 5-0 4-6 4'-0 3'-6 5'-0 4-6 4'-0 3-6 w
\ ,
\ W HEADWALL NOTES:
W\ I. SEE SHEET TRRCB-GI-Ol FOR GENERAL INFORMATION, SPECIFICATIONS
AND DESIGN STRESSES.
o A 2. SEE SHEETS TRH 30-2-01 THRU TRH 30-4-01 FOR LOCATION OF CERTAIN
NS Y DIMENSIONS TABULATED.
w 3. SEE SHEET TRH 30-5-01 FOR HEADWALL NOTES.
R
o STANDARD DESIGN
[—
5 . FLARED WING HEADWALLS
z e FOR
* 9 TRIPLE REINFORCED CONCRETE BOX CULVERTS
> X >
& |2
Wla
PLAN VIEW 5 %
w IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
3 SEPT., 200 TRH 30-1-0|
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TRH 30-2-01 - 09-01 THIS SHEET ISSUED.

BACK OF WINGWALL

FOOTING

INTERIOR WALL
FACES

4dl AT I'-6

PLAN VIEW - TOP OF APRON REINFORCING BARS
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PLAN VIEW

HEADWALL NOTES:

2.

o Ul

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

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

. TOP TRANSVERSE FLOOR BARS ARE REFERENCED APPROXIMATELY

4" FROM THE BACK OF THE PARAPET FOR ALL HEADWALLS.

. THERE ARE NO 5cll BARS IN THE 6’-0 HEIGHT HEADWALL.
. FOR DIMENSION TABLE SEE SHEET TRH 30-1-0l.
. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON

SHEET TRH 30-3-01.

4dl AT 1I'-6

FOOTING N
o BF-Y

X - SEE NOTE 4

- BOTTOM OF APRON REINFORCING BARS

LATEST REVISION DATE :

Hwen 2. e QP

APPROVED BY :

STANDARD DESIGN

FLARED WING HEADWALLS

FOR
TRIPLE REINFORCED CONCRETE BOX CULVERTS

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

SEPT., 200I TRH 30-2-0|

27-JUL-2010 11:21
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REVISION - 04-07 - ADDED PERMISSIBLE CONSTRUCTION JOINT IN CURTAIN WALL.

TRH 30-3-01 - 09-0I THIS SHEET ISSUED.

CULVERT

HEIGHT ANGLE

G2

5t1 AT I”-3

5t1 AT I'-3

//
6ol ,<—— @ CULVERT
PN /
: e ——
= o]
///
//
//
/
Gl /2 Gl /2
Gl

33
cL.

e | N PERMISSIBLE CONSTRUCTION JOINT
BEVELED 2 x 6 KEYWAY

E
! \GP
- 3
-
v,
I3 CL. sl cL
2 ! cL.

1
4il AT 6/ aJ&“

SECTION THRU PARAPET

SECTION THRU CURTAIN WALL

35 CL.

TYPICAL SECTION - NEAR CENTER OF APRON

Hewan 2. phe Ol

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SEPT., 2001

¢
s CURTAIN WALL PLAN TOP OF PARAPET
/TOP OF PARAPET
L
! .
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O
BILL OF REINFORCING FOR ONE TRIPLE HEADWALL 30~ SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
AR LOCATION SHAPE 120 x 120 12-0 x 10'-0 20 x B0 120 x 6-0 00 x 12'-0 00 x 100 100 x 8-0 00 x 60 AR Y
NO.| LENGTH [WEIGHT_NO. | LENGTH WEIGHT] NO.| LENGTH|WEIGHT| NO. | LENGTH WEIGHT] NO.| LENGTH JWEIGHT| NO.| LENGTH [WEIGHT| NO.|LENGTH [WEIGHT| NO.|LENGTH] WEIGHT Vs 6-ls 42 3
5fa | FENCE ANCHOR (GALV.) — [ 2] 3 6 | 2 [ 3- 6 [ 2 [ 30 6 2 [ 31 6 | 2] - 6 |2 [ 3 6 |2 31 | 6 [ 2] 3 6 5fa > ot
4bl | WINGWALL, B.F.H. LONG —~ | 1 [ 54-3 | 37 | 1 [ 45-1 | 32 | | | 37-7 | 25 | I | 29-3 | 20 | | | 543 | 37 | | | a5-11 | 32 | | | 37-7 | 25 | I | 29-3| 20 | 4bl SiET T N et AT
452 | WINGWALL, B.F.H. SHORT —~ | 1 [ 4'3 | 29 | 1 | 351 | 23 | 1 [ 2810 19 | 1 | 22=7 | 15 | 1 | 43 | 29 | 1 | 35-1 | 23 | | [28-10] 19 | | | 22-7] 15 | 4b2 234 10 M " 9 M Al
0 I4-9 8 | 149 6 | 14-9: 4 | 149 [ 147-9: 8 | 14-9 6 | 149 4 | 1479 = = = =
4b3 | WINGWALL, B.F.H. LONG T |ar| 524 | %28 |var| a4-0 | "B |VvaR| 357 | 'O |vAR| 274 | 58 | var| 52-4 | %8 [vaR| 440 | 58 |VAR| 35-7 | 'O' |vaR| p71-4 | 5B | 4B3 5fa esl 682
T 8 | Il 6 | Il 4 [ 11 0 [ 111 8 | (-l 6 | 1= 4 | - il gl 10l
4b4 | WINGWALL, B.F.H. SHORT > |var| 39-10 173 VAR | 33-8 122 VAR| 275 79 VAR | 21-2 44 VAR| 39'-10 173 VAR | 33-8 122 VAR| 27-5 79 VAR| 21'-2 44 4b4 5'-24 LENGTH 4'-9g  LENGTH 2’105 LENGTH
555 | WINGWALL, F.F.H. LONG —~ | 1 [ 54-3 [ 59 [ 1 [ 45-11] 50 | I | 37-7 | 39 | I | 29-3 | 3 | | 543 | 59 [ 1 | 45-11| 50 | I | 37-71 | 39 | | | 29-3 | 31 | 5b5 - (5-4) - (5-10) -G
5b6 | WINGWALL, F.F.H. SHORT —~ [ 1 [ 43 | 45 | 1 [ 35-1 | 37 [ 1 [28-10] 30 | 1 | 22-7 | 24 | 1 | 43 | 45 | 1 | 35-1 | 37 | 1 [28-10] 30 | I | 22-7 | 24 | 5b6 | we . .
— [ o 3 | 10-Ts 7 [ 10T 5 [ ro-T | 10T 3 | 10T 7 [ 10T 5 [ 107 N © T
SoT | WINGWALL, F.F.H. LONG VAR| 52:-4 | T |var | aa-0 | 258 |VAR| 357 | 8% |VAR| opq | %% | var| s52-a | 7 |Var| a0 | P58 |VAR| 357 | '69 |VAR| o7 | 99 | SOT [ /,u <y f/,@ v A
I 8'-8: 9 8'-8: T 8'-8: 5 8'-8: I 8'-8: 9 8'-8: 7 8'-8: 5 8'-8: G >
508 [ WINGWALL, F.F.H. SHORT T |var| 3910 | 278 [var | 338 | 1% |VAR| 27-5 | 132 |VAR| 2pp | 78 | var| 3910 | 278 VAR | 338 | '9% |VAR| 27-5 | '32 |VAR| ppp| T8 5b8 685 6s6 6s7
2| 54 34 | 54 26 | 5-5: 18 | 5-6: 2| 5-4 34 | 54 26 | 5-5: 18 | 5-6: 2105 LENGTH 2'-75  LENGTH I'-0  LENGTH
509 | CENTER WALLS,BOTH FuH. | —— |10l 33707 | 790 [\ar | 2ea | 559 |var| or-e | 385 |var| 1eni | 210 | var| 309 | 790 [var| 262 | 559 |var| o1 | 365 |var| o1 | 210 | 5b9 S o) ~ o)
51 | 2-10: 43 | 2-10: 35 | 2-10: 26 | 2-10: 51| 2-9: 43 | 29 35 | 29 26 | 2-9: .
4cl | WINGWALL, F.F.V. LONG varl 1210 | 300 |var | 21| 226 |var| Tr-o | '62 |var| g-i0 | 'O | varl ra—s | 298 |var| 1210 | 224 |VAR| o1 | '60 |Var| g-q | 100 | 4cl mL/ PILD_L/ CT,L /
38| 2l 32 | 2-In: 26 | 2-1I 20 | 2-11s 38| 2-10: 32 | 2-l0: 26 | 2'-10: 20| 2-10: o = 5 & B
A4cZ | WINGWALL, F.F.V. SHORT VAR| 14-9 | 2% | var | 1210 | '8 |var| ro-i1 | 20 |var| 9-0 | B0 | var| 1a-8 | %22 |var| 12-9 | '®7 |var| 1010 | "' |var| 11| T8 | 4e? » o %
403 | WINGWALL, FoF.V. LONG —— [ 2| 139 | 18 2 19| 16 | 1] 99 | 7 | 2] 79 [ 10| 2] 386 | 18 2] s8] 16 1| 98 6 | 2] 78] 10 |43 6pz 6p3
4¢3 | WINGWALL, F.F.V. SHORT — [ 2] 13-9 18 2 -9 | 16 | 1 9'-9 7 I 7'-9 5 2 | 13-8 8 | 2 -8 | 16 I 9'-8 6 I | 7-8 5 4c3 | 4bl,2,3,4, 5b5,6,7,8 & 64,5
404 | CENTER WALLS,BOTH F.V. | —— | 4 | 19 5 | 4 9 [ 5 |4 -9 5 | 4 | -9 5 | 4] 1”8 4 |4 18 | 4 [4] 1=8 | 4 | 4] 1-8 4 4c4 — 21-2
|
08| 1”11 g0 | -l 72 | 1l 54 | -1l 108 | 1"-10: 50 | I'-10: 72| 1-10: 54 | 1-10z 94 (g
4c5 | CENTER WALLS, BOTH F.V. var| 2o | ST L] 0ms | 3T (viR| s | 249 [ var| 66 | 52 |var | 122 | ' [0 | 1oma | 38 |Via| eoa | 244 [vaR| eos | 149 | 4c5 ﬁ 5 3 ‘
A ~ “'p=nl
4c6 | CENTER WALLS,BOTH F.V. | —— | 4 | 12-7 | 34 | 4 | 10-7 | 28 | 4 | &-71 | 235 | 4 | &7 | 18 | 4| 126 | 33 | 4 | 106 28 |4 | 86 | 23 | 4| 66 7 4c6 50 s b=z,
| 2-o: | 2-10: | 2-10: | 2-10: | 2= | 2-% | 2= | 29 ~ D=3} .- -
5¢7 W|NGWALL, B.F.V. LONG VAR 5-2 46 VAR 5/-2 46 VAR 5-p 46 VAR 5/-2 46 VAR 5o 45 VAR 5o 45 VAR 5-] 45 VAR 5/ 45 5¢7 i D . 2 = J °
5| 211 5 [ 2+ 5 [ 2+ 5 | 2+ 5 | 2-10: 5 [ 2-l0: 5 [ 2-0: 5 | 2-i0: I
5c8 | WINGWALL, B.F.V. SHORT vAR| 42 | '8 |var| -2 | '® |var| 42 | '8 |var| 42 | '8 |var| -1 | '8 |var| 41 | '® |var| 4-| | '8 |vaR| 4-f | '8 | 5¢B 4-0
40| 96 32 | 96 24 | 96 15 [ 96 40| 975 32 | 95 24 | 95 15[ 95 I
5c9 | WINGWALL, B.F.V. LONG var| 1810 | 99" | var | qe-i1 | 441 |var| (50 | 307 | VAR | j2-10 | "5 | var| 18'-9 | 588 | var| je'-10 | “38 |var| 14-11 | 305 |VAR| jp-g | 173 | 5¢9 . 5c9, 10, Il, & 12 o1l
33| -6 27 | 86 21 | 86 5 | 8-6: 33| 85 27 | 85 21 | 875 15| 8+-5:
510 | WINGWALL, B.F.V. SHORT vAR| 18'-3 | 469 [var | 1e-10 | 37 |var| 14-i1 | 28 | var| 130 | '®8 | var| 188 | 46 |var| 16-9 | %% |var| 14-10 | Z5% |vaR| 1211 | 187 | 5¢l0 4i| NOTE: ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER
ScIT_| WINGWALL, B.F.V. LONG T [ 30| 106 | 329 | 22 | 10'-6 | 241 | 13| 106 | 142 | — | — | — | 30| 10-6 | 329 | 22 | 106 | 241 | 13| (06 | 142 | — | — — [ 5cn
5cIT_ | WINGWALL, B.F.V. SHORT — 1|21 [ 106 | 230 | 15] 106 | 164 | 8 | 106 | 88 | — | — | — | 21| 106 [230 | 15| 106 | 164 | 8 | 106 | 88 | —| — — [ 5011 SHORT" DENOTES SHORT .
5cl2 [ WINGWALL, B.F.V. LONG — 1|29 | 37 [ 2 [ 15-9 [ 33 |1 | 13-9 14 2 -9 [ 25 | 2| 17-.8 | 37 | 2 [ 15-8 | 33 | 1 | 138 ] 14 | 2] 18 24 5ci2]  wINGWALL ivagm&z Eﬁﬁs,_a\f?;?g EO',;,"??,P'“LCPLR%?ES.W’?.N
5cl2 [ WINGWALL, B.F.V. SHORT 2 17°-9 37 2 15'-9 33 | 13'-9 14 | 11’-9 12 2 17'-8 37 2 15-8 33 | 13'-8 14 | 11"-8 12 5cl2 BARS AND 2’-2 ALL OTHER BARS ).
4dl__| APRON, LONGIT., BOTTOM —— |25 | 31-3 | 522 | 25 | 26/-8 | 445 | 25 | 22’-1 | 369 | 25 | 17-5 | 291 | 21 | 31"-3 | 438 | 21 | 26’8 | 374 | 21 | 22’-1 | 310 | 2l | 17-5 | 244 | 4dl | “LONG" DENOTES LONG LENGTHS SHOWN FOR BARS OVER 40'-0 LONG DO
4d2 | APRON, LONGIT., BOTT.LONG| —— | 3 | 48'-0 | 100 | 3 | 39'-7 | 79 | 3 | 314 | 63 | 3 | 23-1 | 47 | 3 | 48-0 | (00 | 3 | 397 | 79 | 3 | 314 | 63 | 3 | 23-1 | 47 | 4d2 | WINGWALL NOT INCLUDE LAP (2/-8 FOR TOP APRON "m" BARS
4d3 | APRON, LONGIT.BOTT.SHOR] —— | 3 | 369 | 74 | 3 | 308 | 61 | 3 | 245 | 49 | 3 | 184 | 37 | 3 | 36-9 | 74 | 3 | 308 | 6| | 3 | 245 | 49 | 3 | 18=4 | 37 | 4d3 AND 2'-2 ALL OTHER ).
VARIABLE LENGTH BARS A NOTE: INCLUDES TOP OF WINGWALL QUANTITIES.
6F1__| APRON, LONGIT., TOP —— [ 37| 31'-3 | (737 | 37 | 26'-8 | 1482 | 37 | 22-1 | 1227 | 37 | 175 | 968 | 31 | 31'-3 | 1455 | 31 | 26'-8 | 1242 | 31 | 22'-1 | (028 | 31 | 17-5 | 811 | 6l | DENOTED BY XaY & ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS,
| 5-4 3 | 54 7| 54 5 | 5-3 | 54 9 5-4; 7 5-a 5 5-3 ADJUST CONCRETE QUANTITIES FOR TRANSITION WHERE
Ef2 | APRON, LONGIT., TOP, LONG var| 286 | 27% |var | 23-10 | '97 |var| 19-3 | ' |var| 1a-7 | " | var| 286 | 279 |var| 23-10 | '97 |var| 19-3 | 1?0 |var| g7 | T4 | BF2 APRON AND FLOOR THICKNESS ARE NOT EQUAL.
g | 7-0: 7 | 55 5 | 6l 4 | 5-5: 8 | 71-0: 7 | 5-5: 5 | 6l 4 | 55
63 | APRON, LONGIT., TOP SHORT var| 289 | 25 [var| 2w | ' var| toe | 99 | var| Tacio| 8 |var| 289 | 2'5 |var| 241 | 55 |var| tae | 99 |var| 40| ¢ | 673 | HEADWALL NOTES:
674 | APRON, LONGIT., TOP, LONG | —— | | | 54-3 | 84 | | | 45-1 | 72 | | | 37— | 56 | I | 29-3 | 44 | 1 | 54-3 | 84 | | | 45-11 | 72 | | | 371 | 56 | I |29-3 | 44 | 674 o A A A A
675 | APRON, LONGIT., TOP SHORT| —— | | | 41’3 | 65 | I | 35~ | 53 | | | 28-10| 43 | 1 | 22-7 | 34 | 1| | 41'-3 | 65 | I | 351 | 53 | I |e8-l0| 43 | 1 | ee’-7| 34 | 675 STRSE%ESEZ'?EET TRRCB-GI-01 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN
i THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
41l | PARAPET, VERTICAL — 0 |79 ] 64 | 334 | 77 | 6-4 | 326 |77 | 6-4 | 326 | 17 | 64 | 326 | 67 | 6-4 | 283 | 65 | 6-4 | 275 |65 | 6-4 | 275 | 65| 6-4 | 275 | A4l THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND
7]1__| PARAPET, HORIZONTAL —— | 4 | 45-9 [ 392 | 4 | 45-0 | 386 | 4 | 45-0 | 386 | 4 | 44-7 | 382 | 4 | 38'-10 | 317 | 4 | 38-1 | 301 | 4 | 38-1 | 31l | 4 | 37-8 | 308 | 7j1 | GRADE.
16 | 45-6: 16 | 44’-10: 13 | 44'-3: T | 429 14 | 38-8: 14 | 38'-0: 15 | 38-2: 9 1369 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3
6ml | APRON, TRANS., TOP vAR| 42-8 | "% | var| 42-0 | "7 |vaR| 42-0 | 8% |var| 41-8 | 72 | var| 363 | 88 |var| 357 | T4 |var| 35-7 | 83 |var| 353 | %87 | O™ | JRESSED AND BEVELED STRIP.
9 | 489 3 | a5-10: 3 373 9 |36~ 13| 43-6: 7| 40T 24 [ 32-0: 5 [ 304 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
— 6m2
6m2 | APRON, TRANS., TOP VAR| 45-9 | 875 | VAR | g5-1 | 2'T |vaR| 34-8 | '®% |var | 266 | %% | VAR| 39-0 | 8% |vaR | 38-4 | 4?3 |var| -5 | ©92 |var| 261 | 218 IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
29 | 399 29 | 38-1; 25 | 335 24 | 350 24 | 33-a: 19 | 25-0: BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION
6m3 | APRON, TRANS., TOP var| -8 |'®*|var| 70 | % |var| &9 | P4 | | — |~ |vaRr| 9-5 | 801 |vag| 7.9 | T40 | — || — |vaR| 5-0 | 428 | ®M3 | )5 OQUTLINED IN THE STANDARD SPECIFICATIONS.
A A A A A
6m5 | APRON, TRANS., BOTTOM — |24 | 547 20 | 516 16 | 48'-9: 12 | 45'-10: 24 | 47-8: 20 | 44'-T: 16 | 41-10: 12 | 3811 , SLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR 1S TO BE
var| 3a-u 17757 [uar | 382 | 497 |varl| 386 | 199" |var | 38-4 | 788 | var| 320 | 1475 |var | 31-7 | V167 |var| 31-7 | 892 |var| 315 | 634 | 6m5 | 2"UNLESS OTHERWISE NOTED OR SHOWN.
CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6pl | CURTAIN, HORIZONTAL —— | 4] 44-0 [ 280 | 4 | 43-8 [ 278 | 4 | 43-7 | 278 | 4 [ 43-5 | 277 | 4 | 37-] | 223 | 4 | 36'-8 | 220 | 4 | 36'-8 | 220 | 4 [ 36’6 | 219 | epl HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2'-0 BEYOND
6p2 | CURTAIN, HORIZ. LONG — ~ | a2 -1 [ 169 | 4 | 24-0 | 144 | 4 [ 20-0 | 120 | 4 [ 16'-0 | 96 | 4 | 28-1 | 163 | 4 | 24-0 | 144 |4 [20'-0 [ 120 | 4 [ 16'-0| 96 | 6p2 E‘éﬁ" %DF’QIE/;FE’)ETE S(TlmgTEgDTgFngigg#)' |IR|OT%GIET#SIQI?IET?C¢§SOFdB'A FS;E'L, .
6p3 } —~ [ 4 [ 160 9% | 4 [ 13-11] 84 [ 4 [ 1r-lo] 71 | 4] 99 | 59 | 4| 160 | 96 | 4 | 13-11 | 84 |4 [ 1I"-l0] 71 | 4] 9-9 | 59 | p3 ,
B2 LURTAIN, ~LRIZ, SHOT B MINIMUM OF 2-O BEYOND BACK OF PARAPET.
65| WING SLOPE, BOTH F.LONG | "~ | 2 | &-0 | 24 | 2 | &-0 | 24 | 2 | -0 | 24 | 2 | &0 | 24 | 2 | 0 | 24 |2 | &0 | 24 |2 | &0 | 24 | 2 | §-0 | 24 | sl |  1HE LENGTH" COLUMA REFLECTS TOTAL NUMBER OF FEET NECESSARY
652 | WING SLOPE,BOTH F.SHORT| —~ | 2 | 61l | 21 | 2 | -1l | 21 | 2 | &-1l | 2 | 2 [ 6-11 | 2l | 2 | 6-1l | 2l | 2 | 6-11 | 2l |2 | 6-11 | 2l | 2] 6-11] 2l | 6s2 :
653 | WING SLOPE, BOTH F.LONG | —— | 2 | 494 | 154 | 2 | 409 | 128 | 2 | 322 | 97 | 2 | 23-1 | 71 | 2 | 49-4 | 154 | 2 | 409 | 128 | 2 | 32-2 | 97 | 2 | 23-1| 711 | 6s3
654 | WING SLOPE,BOTH F.SHORT| —— | 2 | 386 | 116 | 2 | 31-11 | 96 | 2 | 254 | 716 | 2 | 18-10 | 57 | 2 | 386 | 116 | 2 | 31-11 | 96 |2 | 25-4 | 76 | 2 | 18-10] 57 | 6s4 - STANDARD DESIGN
6s5 | WING SLOPE, F.F. LONG ~ | 1 | 54-7 | 8 | | | 460 | 72 | 1 | 375 | 56 | | | 28-10 | 43 | 1| | 547 | 85 | | | 460 | 72 | | | 315 | 56 | | | 28-10] 43 | 6s5 w
656 | WING SLOPE, F.F. SHORT ~ | I | 42-8 | 67 | I [ 36-1 | 54 | | | 29-6 | 44 | 1 | 23-0 | 35 | 1 | 42-8 | 67 | I | 36-1 | 54 | | | 296 | 44 | | [ 23-0| 35 | 6s6 = N - FLARED WING HEADWALLS
657 | CENTER WALL,BOTH F.HOR.| —~_ | 4 | 32'-11 | 198 | 4 | 27-11 | (68 | 4 | 22'-11 | 138 | 4 | I7-11 | 108 | 4 | 32'-11 | 198 | 4 | 27-11 | 168 | 4 | 22'-11 | 138 | 4 | 17-11| 108 | 6s7 2 RIE FoR
o
51| CURTAIN, VERTICAL — 0 |60 | 71l | 495 | 55 | 75 | 425 |50 | 611 | 36l |45 | 6-5 | 301 | 54 | -1l | 446 | 43 | 7"-5 | 379 | 44| 6'-Il | 317 |39 | 65| 26l | 57 238 X g TRIPLE REINFORCED CONCRETE BOX CULVERTS
>
[Tl o
ESTIMATED |REINFORCING STEEL 15,003 LBS 12,070 LBS 9357 LBS 6443 1BS 13,685 LBS 10,304 LBS 8370 LBS 6079 LBS <l W £
PARAPET A . . . . . . . . @
QUANTITIES | . 4.3 133.2 4.1 98.9 4.1 75.5 4.0 53.4 5.8 119.9 3.6 B7.7 3.6 66.5 3.5 46.4 i = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
ONE HEADWALL - [WINGWALLS 39.6 cu. yp. | 237 cu.yp. | 5.9 cu.yp. | 86 cu. YD. | 396 CU. YD. | 237 cu.Yp. | 159 cu.yp. |86 cU. YD. =
FOOTINGAA 89.3 1.1 55.5 40.8 76.5 60.4 47.0 34.3 - SEPT., 2001 TRH 30-5-0I

REVISED 06-02 - 4il BARS NUMBER CHANGED.
TRH 30-5-01 - 09-0I THIS SHEET ISSUED.
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DIMENSIONS TABLE
SxH| 12'x 12" | 12'x 10’ 12 x 8 12" x 6 10" x 12 | 10" x 10/ 10" x 8 10" x 6" |SxH
A 37'-0 31-0 25'-0 19'-0 37-0 31-0 25'-0 19'-0 A
B 12-4 10'-4 8'-4 6'-4 12'-4 10"-4 8'-4 6'-4 B
o 24'-8 20'-8 16'-8 12'-8 24'-8 20'-8 16'-8 12'-8 o
Cl| 34'-103 29'-23% 23'-63 17-11 34'-103 29'-23% 23'-63 1711 cl
Cc2| 33-103 28'-43 22'-8% 17"-2 33-103 28-43 22'-8] 17-2 c2
c3 0'-6 0'-5 0'-5 0'-4} 0'-6 0'-5 0'-5 0'-4} c3
DL 17'-54 14'-73 11'-93 8'-11} 17-54 14'-73 11'-93 8/-I15 | DL
DS 10°-53 8'-9} 7-0% 5-4} 10°-53 8'-9} 7-03 5-4} DS
DI 61'-8 51'-8 41'-8 3-8 61'-8 51'-8 4)'-8 31-8 DI
D2 | 22'-23 18-74 15-0 11-43 22'-23 18°-74 15'-0 11'-43 D2
E 65-10% 61-03 56'-6 4 51’-10 59'-10% 55'-03 50'-64 45-10 E
El 93'-23 86'-4 79°-11 4 73'-33 84'-83 T7-10}4 T1'-53 64-93 El
FL| 17-94 14113 12-13 9'-33 17'-94 14113 12-13 9'-3} FL
FS| 107-93 9'-1}4 -4 5-8% 10'-93 9'-1} -4} 5-83 FS
FI'| 37-53 31-53 25'-53 19'-53 37'-53 31'-53 25'-53 19'-53 Fl
F2| 211} 2'-64 2'-13 1'-8% 2114 2'-6} 2-13 1-88 F2
G 37'-4 37-0 37-0 36-10 31-4 31-0 31'-0 30-10 6
52'-9} 52'-34 52'-3% 52'-1§ 44'-33 43'-10% 43'-104§ 43-14 | 6l
53'-11¢ 53'-64 53'-5§ 53'-2§ 45'-6 45'-0} 45'-04 44'-9) | G2
39'-5% 33-14% 26'-93 20'-53 39'-53 33-14% 26'-93 20-5% | G3
39-9} 32'-85 26'-43 19'-83 39-9} 32'-85 26'-43 19-83 | G4
12°-84 10-73 8-7} 6-63 12°-84 10-73 8-7} 6'-63 G5
14'-24 1’-103 9'-103 -85 14'-24 1’-103 9'-103 -84 G6
0'-13 0'-103 0’-104 1-23 0'-13 0’103 0’-104 1'-23 G7
0'-64 0’-8} 0'-8} 0'-9} 0'-64 0'-8} 0'-8} 0'-9} G8
38'-0 37'-8 37'-8 37'-6 32'-0 3-8 31-8 31'-6 K
53-8 53'-3} 53'-3} 53'-03 45'-3 44'-93 44'-93 44'-6) K
7111 60'-3 48'-7}4 36/-114 7111 60'-3 48'-7} 36'-114 | PL
43-13 36°-1§ 2913 22'-11 43-13 36°-1§ 2913 22'-1§ | PS
T2'-113 61"-13 49'-33 37'-53 T2'-113 61"-13 49'-33 371-58 | RL
44'-10} 37°-7} 30°-3§ 23'-0} 44'-10} 37°-7} 30°-3§ 23'-0} RS
3574 29'-93 23-9} I7-10% 35'-7} 29'-93 23-9} 17-105 | RI
16°-113 16'-113 16'-113 16'-113 14'-13 14'-13 1413 14'-13 Sl
1-2 1'-2 1-2 1-2 1= 1-1 1= 1-1 T
1-0 0’-10 0’-10 0'-9 1-0 0'-10 0’-10 0'-9 1]
1’-0 0’-10 0’-10 0'-9 1’-0 0’-10 0’-10 0'-9 v
I’-5 1-24 1-24 1’-03 I’-5 =24 1-24 1’-03 Vi
5/-0 4-6 4'-0 3'-6 5'-0 4-6 4'-0 3-6 w
2

HEADWALL NOTES:

CORRECTION 10-09 - MOVED THE "S", "V", "DL" & "K" DIMENSIONS SO THEY ARE NOT ON TOP OF THE DIMENSION TABLE.

TRH 45-1-01 - 09-0| THIS SHEET ISSUED.

I.  SEE SHEET TRRCB-GI-0l FOR GENERAL INFORMATION,
SPECIFICATIONS, AND DESIGN STRESSES.

2. SEE SHEETS TRH 45-2-01 THRU TRH 45-5-01 FOR LOCATION OF CERTAIN
DIMENSIONS TABULATED.

3. SEE SHEET TRH 45-6-01 FOR HEADWALL NOTES.

o STANDARD DESIGN
o = . FLARED WING HEADWALLS
2 z & FOR
o
23 a TRIPLE REINFORCED CONCRETE BOX CULVERTS
- RS
|l
col| Vg
PLAN VIEW a IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
3 SEPT., 2001 TRH 45-1-0|

27-JUL-2010 11:21 tsorens W:\Highway\Bridge\Standards\Culverts\EnglishSignedTripleCulverts.dgn TRH 45-1-01 \\ntpprtsvr2\BrgPDF



TRH 45-2-01 - 09-0| THIS SHEET ISSUED.

6m3 AT 9 6m2 AT 9 9 6ml AT 9 4
FOOTING
BACK FACE WINGWALL
FRONT FACE WINGWALL
o
\I
—
<t
N
4=
w0
o S 5 2 1
\I
- o
\I
° <
\I
—
<t
& \\
\‘\,\ ,,,,,, B |
> L \\\k\ el - _____d_______]
Y‘\ e
AW 4il =
? \\\\_ -
- T 5
— N
= [ AN T T T I
_ \\\\ [te]
e
NN\ il
> NNl
AN
Q@ \k
S PARAPET FACES
<< ANERN
s [N
© AN °
o NN h
\I
o
\I
—
<t
P -l
Y4 —
[Xe)

PLAN

VIEW

- TOP OF APRON

| VY

REINFORCING BARS

HEADWALL NOTES:
I. BAR SPACING 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. FOR DIMENSION TABLE SEE SHEET TRH 45-1-0l.
5. FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON
SHEET TRH 45-4-01.

LATEST REVISION DATE :

Hen 2. e QP

APPROVED BY :

STANDARD DESIGN

FLARED WING HEADWALLS

FOR

TRIPLE REINFORCED CONCRETE BOX CULVERTS

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

SEPT., 2001

TRH 45-2-01

27-JUL-2010 11:21

tsorens

W:\Highway\Bridge\Standards\Culverts\EnglishSignedTripleCulverts.dgn TRH 45-2-01

\\ntpprtsvr2\BrgPDF




X SEE NOTE 3

AN 5cl2

BARS AT 1'-6

4dI

BARS AT I’-6

4d|

PLAN VIEW - BOTTOM OF APRON REINFORCING BARS

FOOTING
BACK FACE WINGWALL
FRONT FACE WINGWALL

HEADWALL NOTES:

I

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

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

THERE ARE NO 5cll BARS IN THE 6’-O HEIGHT HEADWALL.

FOR DIMENSION TABLE SEE SHEET TRH 45-1-01.

FOR REINFORCING IN CURTAIN WALL SEE CURTAIN WALL DETAILS ON
SHEET TRH 45-4-01.

LATEST REVISION DATE :

STANDARD DESIGN

FLARED WING HEADWALLS

FOR
TRIPLE REINFORCED CONCRETE BOX CULVERTS

APPROVED BY :

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

SEPT., 2001 TRH 45_3_0'

Hwan 2. phe QP

TRH 45-3-01 - 09-Ol THIS SHEET ISSUED.
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REVISION - 04-07 - ADDED PERMISSIBLE CONSTRUCTION JOINT IN CURTAIN WALL.

TRH 45-4-01 - 09-0l THIS SHEET ISSUED.

TYPICAL SECTION

- NEAR CENTER OF APRON

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
SEPT., 2001

CULVERT ne| J
HEI GHT ANGLE e —
W) [r T o 62 * - -0
6'-0 26°59" | 60°21' _ |
8'-0 26°53" | 59°23’ 5t AT I'-3 5t AT I'-3 2 CL.
0'-0 B i |\ PERMISSIBLE CONSTRUCTION JOINT TYP.
2'-0 ) - 5t — BEVELED 2 x 6 KEYWAY
-
,<— ¢ CULVERT . —6p
e
. = .
Y A 3
DR el / |
e 4l AT 6/ %Ji
I3 CL.
2 2} CL.
l SECTION THRU PARAPET
TOP OF PARAPET TOP OF PARAPET
CURTAIN WALL PLAN ‘ //
<
I | s ﬂ .
I \ 777# 777777777
7 i /
TOP OF OPENING / ©fs
TOP OF OPENING =
PERMISSIBLE It ALTERNATE PERMISSIBLE
| CONSTRUCTION JOINT CONSTRUCTION JOINT
| PERMISSIBLE
& OF CULVERT CONSTRUCTION JOINT
|
' o
| & TOP OF WINGWALL DETAILS
|
J | | ‘ 1 | i 1
/ N/ ‘ N/ © 654
683 1
1 6 4o
s b ! 944l —6s6
6s5 \ E:
°.° i ':T: o o
657 ‘ 657 &)
ok 1? 1 74: o 5b (FRONT FACE HORIZ.)—~—Jd
> 56 (FRONT FACE HORIZ.) d : d E T\S} > 4b (BACK FACE HORIZ.)
o ] | o 5 ! o 5 ] ‘
«— 4c (FRONT FACE VERT.) | | o 3 4c (FRONT FACE VERT.) —
e | 569 STAGGERED —J[ | . TP~ 5b9 STAGGERED 3 J 7 5C (BACK FACE VERT.) HEADWALL NOTES:
/:—'>4b (BACK FACE HORIZ.) y | Y 2 seveLeo i I. SEE SHEET TRRCB-GI-Ol FOR GENERAL INFORMATION,
! 2 405 STAGGERED | 4c5 STAGGERED —f KEYWAY SPECIFICATIONS, AND DESIGN STRESSES.
L[ 3¢ (BACK FACE VERT. S = CULVERT SPAN | N I 2. FOR DIMENSION TABLE SEE SHEET TRH 45-1-0l.
s 3 | g 65
6F2 ‘ E 63
> P ! . © ol ¢ 4 bk " STANDARD DESIGN
e ] ‘ | = <) AT 1| - FLARED WING HEADWALLS
[ T\ N / AN | T THTX i e Y - S (] 3 N
S e T e R e ,_1 - = FOR
s s S o . o . . . . . . . . . . Y . . . o . . . . e $ — S
o~ \ 1 ~ N 5 2% g TRIPLE REINFORCED CONCRETE BOX CULVERTS
4dl 1 © ems @ o 2
S i g
— o
wn <
i}
=
<
—

Hoan 2. e QL

TRH 45-4-0|
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652 N — ?I?
12 —YN
3k
> / o
U
+ 4c2 e 4c3 =
T 6s6 —
<<
5fa GALV. STEEL 10" CL. 1’-0 @
FENCE ANCHOR ?7 38
w 3" CL.
z 5b6
=8 _— 7
Sl o*ﬂi [ /
[ R
Q= S O — i o
|—¢ =

TYPICAL VIEW -

=
6] 4c2 AT 1'-0
T
TYPICAL VIEW - FRONT FACE REINFORCING SHORT WINGWALL
7
Lal
?
-
<t
T
2
5c8 5¢c10 o
. 597 S AR T o7t
1 X - SEE NOTE 4
6 | |5c8 AT I'-0
a4-6 5c10 AT 1’-0
19-0 % | Scll AT 1-0 %
TYPICAL VIEW - BACK FACE REINFORCING SHORT WINGWALL
cl
c3 c2 c3
CULVERT| 5| opg z L ©
HEIGHT 5 o
(H) \
6'-0 33
8-0 | 3§ 5p9 | @
10"-0 38 ? <13
12/-0 37 Tl ldd< 4c6 § §
T o |2
§ 7
sbg] €
~ y[
T TTH ©
4}~ 2-4c4 BARS | '
ONE EA. FACE F.F.OF PARAPET~>[$ B.F. OF PARAPET
TRANSITION FOR
o FLOOR THICKNESS
6 4c6 BARS e
o \ 4c5 BARS AT 6 (STAGGERED) - 6"CSTAGGERED

INTERIOR WALL

6sl
ok ®©
i ii :=|r\‘/\
683 .
3 J
¢ A4c3 4cl ° o
- C s
= N 65 »
- 1-0 5fa GALV. STEEL
s FENCE ANCHOR
5b5
\
~ =
o
flor— == T :
= [ ; ‘
| |
A- SEE NOTE 2 | 1
| |
4cl AT I'-0 3
L
TYPICAL VIEW - FRONT FACE REINFORCING LONG WINGWALL
7
s}
?
-
<t
™M
0
o
et [T T S TR 5c7
I
I
AA - SEE NOTE 3 |
X - SEE NOTE 4
5¢7 AT 1'-0 6
5c9 AT I’-0 15'-6
5cll AT 1'-0 % \ 31-0 %

TYPICAL VIEW - BACK FACE REINFORCING LONG WINGWALL

HEADWALL NOTES:

2.

3.

(S0

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

ONE 4c3 BAR, HEADWALL HEIGHTS OF 6’-0, 8’-0, 12°-0 AND
TWO 4c3 BARS, HEADWALL HEIGHTS OF 10°-0.

ONE 5cl2 BAR, HEADWALL HEIGHTS OF 6’-0, 8’-0, 12’-0 AND
TWQO 5cl2 BARS, HEADWALL HEIGHTS OF 10°-0.

. NOT APPLICABLE TO HEADWALL HEIGHT OF H=6'-0.
. FOR DIMENSION TABLE SEE SHEET TRH 45-1-0I.

LATEST REVISION DATE :

Hwan 2. phe Lol

APPROVED BY :

SEPT., 2001

STANDARD DESIGN

FLARED WING HEADWALLS

FOR
TRIPLE REINFORCED CONCRETE BOX CULVERTS

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

TRH 45-5-0l

TRH 45-5-01 - 09-0| THIS SHEET ISSUED.
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O
BILL OF REINFORCING FOR ONE HEADWALL 45% SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
2" x 12/ 2" x 10’ 2" x & 2" x 6 0’ x 12/ 0’ x 10’ 10’ x & 0" x 6
- 3 21 _pl
BAR LOCATION SHAPE | 'NG.LENGTH WEIGHT NO. | LENGTH [WEIGHT| NO.| LENGTH[WEIGHT| NO. [ LENGTH WEIGHT NO- | LENGTH WEIGHT| No. | LENGTH |WEIGHT| NO.]LENGTH [WEIGHT| NO.[LENGTH| WEIGHT | AR a 665 33 573k e
5fa | FENCE ANCHOR (GALV.) — [ 2 [ 3-1 6 2 3= 6 | 2 | 3-I 6 2 31 6 2 31 6 2 | 3-1 3 2 | 3 6 | 2 | 3-1 6 5fa ] 2 o
451 | WINGWALL, B.F.H. LONG —~ | 1 | 749 | 5I [ 63-1 | 43 | | | 5'5 | 36 I [ 399 | 271 | 1 | 74-3 | 5I | | 63-1 | 43 | 1 | 505 | 36 | I |39-9 27 b1 T = ~ Lo — et 2T s
462 | WINGWALL, B.F.H. SHORT —~ | 1 | 460 | 32 [ 39-0 | 26 | | | 32-0 | 2l I [ 25-0 | 17 I | 46-0 | 32 | 1 | 39-0 | 26 | 1 [32-0 | 2l | 1 |25-0 7 b2 @ - M ¥ el D=4, | 7
10| 19-6: 8 19'-6: 6 | 19'-6: 4 | 196 0 | 19-6: g8 | 1962 6 | 19-6: 4 | 19762 = = = =
4b3 | WINGWALL, B.F.H. LONG vaR| T1-11 | 3" [ var| e0-3 | 2'® |vAR| ag-g | 39 |varR| 37-0 | 75 [VAR| 711 | 33 |VAR| 60-3 | 2'® |VAR| 4g-g | '3% |VAR| 370 75 4p3 5fa 6sl 6s2
0| r2-I0: 8 | 12-10: 6 | 12-10: 4 [ 12-10: 0 | 12-10: 8 | 12/-10: 6 | 12-10: 4 | 12-10: ol "l o
4b4 | WINGWALL, B.F.H. SHORT > | var| 42-4 194 VAR | 37'-4 134 VAR | 30°-4 86 VAR | 23'-4 48 [ yvaR 44'-4 194 [ VAR | 37/-4 134 [var 30/-4 86 |vaAR 23-4 48 4b4 6'-2)g  LENGTH 5'-1 LENGTH 3'-1g  LENGTH
5b5 | WINGWALL, F.F.H. LONG —~ [ ] 74-9 80 | 63'-1 68 | 51’-5 56 | 39'-9 41 | 74’-9 80 | 63'-1 68 I [ 51'-5 56 I [ 39-9 41 5b5 - (67-4) - (5-4) - (3-3)
5b6 | WINGWALL, F.F.H. SHORT —~ | 1 | 460 | 50 [ 39-0 | 4l I | 32-0 | 33 | | 250 | 26 | 1 | 460 | 50 | | | 39-0 | 4l [ [32-0 | 33 | I [ 250 26 5b6 | ; o S
N TR T 9 13'-8: 7| 138 5 13'-8: | 13'-8: 9 | 13-8: 7 | 13-8: 5 | 13-8: =) / 0 / S /
SbT | WINGWALL, F.F.H. LONG var| 7r-i1 | °9 [var | 603 | 395 |VAR| 4g-g | P32 | VAR | 370 | 32 [ vaR| i1 | P9 |VAR| e0-3 | ¥9° |VaR| 4p-g | P37 |VAR| 370 | %7 | SPT | > L S v/ »
o ) <
I 9'-4: 9 9'-4: 7 9'-4: 5 9'-4: ] 9'-4: 9 9'-4: 7 9'-4; 5 9'-4:
568 | WINGWALL, F.F.H. SHORT T |var| 444 | 32 | VAR | 374 | 219 |VAR| 304 | '45 |VAR| 34 | 85 |VaAR| 444 | 3'2 |var| 374 | 2'9 |VAR| 304 | 95 |VAR| 534 85 5b8 6s5 6s6 6sT
42 | 510 34 | 6-0: 26 | 6'-1: 18 | -3 42 | 5l 34 | 6'-0: 26 | e-l: 18 | 6-3: 2'-10  LENGTH ~10}  LENGTH 93 LENGTH
569 | CENTER WALLS, BOTH F.H. var| 3679 | 935 [ var| 31-3 | 660 |var| 257 | 429 | var| 200 | 246 |vAR| 369 | 935 |VAR| 313 | 680 |Var| 257 | 429 |var| 200 | 246 | 5b9 o o o
72 | 2-10: 60 | 2/-10: 49 | 2'-10: 37 | 2-10: 72 | 29 60 | 2/-9: 43 | 2r-9: 37 | 2-9: e
4cl | WINGWALL, F.F.V. LONG vArR| 15-0 | 422 | VAR | 12-11 | 3'® [vaR| -0 | 226 | VAR| ‘90 | "4 |vaR | [4-11 | 425 |vaR | 1210 | 3'2 |vAR| 10-r1 | 224 |var]| s-n | 144 | 4e! WL/ - L/ QL/
- U
43 | 2-10: 36 | 2-10: 29 | 2'-l0: 22 | 2-10: 43 | 2-9: 36 | 2-9: 29 | 2-9: 22 | 2'-% ° - R N o
462 | WINGWALL, F.F.V. SHORT var| 1a-10 | 2% [var | 12-10 | '88 |var| 10-10 | 32 |var| 8-10 | B |var| ra-g9 | 2" [var| 12-9 | '8 |var| 109 | '3' |var| &-9 | 85 | 4c2 45 3
4c3 | WINGWALL, F.F.V. LONG — [T [ 139 E] 2 -9 | 16 | 9-9 7 [ 7-9 5 | 138 9 [ 2 [ 118 16 [ 9-8 6 [ 7-8 5 4¢3 6p2 6p3
4c3 | WINGWALL, F.F.V. SHORT — [ 2139 [ 18 | 2 -9 | 16 | 2 | 9-9 3 2 7-9 o | 2 | 13-8 8 | 2 | (1'-8 6 | 2| 9-8 3 | 2| 7-8 10 4c3 4bl,2,3,4,5b5,6,7,8 &6F4,5
4c4_ | CENTER WALLS,BOTH F.V. | —— | 4 | 1I'-9 5 3 -9 5 | 4 -9 5 ] -8 4 7 -8 4 7 -8 4 7| -8 4 7| 1 4 4c4 . - 22
1) T—T
132| 1’-10: 1o | 1’-10: 38 17-10: 66 1’-10z 132 17-9: 110 1"-9: 88 17-9: 66 | 17-9: |3
4c5 | CENTER WALLS, BOTH F.V. var| 125 | 628 [, | oms | 450 |yar| e-6 | 3%4 [VAR| e-6 | '8 |var| 12-a | 820 [VAR | 10-4 | 444 |var| &-5 | 299 |var| &-s5 180 | 4c5 ﬁ .(; 3 :
> — “n=ol
4c6 | CENTER WALLS,BOTH F.V. | —— | 6 | 12-7 | 50 | 6 | 10-7 | 42 | 6 | 871 34 | 6 6-7 | 26 | 6 | 12-6 | 50 | 6 | 106 42 | 6| 86 | 34 | 6| 6-6] 26 4c6 , =1 ) D=2z
15| 2’-10: 15 | 2-10: 15 | 2-10: 5 | 2-10: 5 | 2'-9: 5 | 2-a 15| 2-9: 15 | 2'-9: ~ D=3j .. |
5c7 | WINGWALL, B.F.V. LONG var| 53 | 83 |var | -3 | 3 |var| 53 63 |var | g3 | 6 |var| &op 62 |yaR | &-» 62 |yar| & | 62 |vaR| & 62 57| T ( . - J*@f
4 | 2-lo: 4 [ 2o 4 | 2-10: 4 | 2-10: 4 2/-9: 4 [ 2-9: 4 | 2-9 4 | 29
5c8 | WINGWALL, B.F.V. SHORT varl 3-8 | "4 |var | 3-8 14 | yar| 3-8 14 | var| S8 14 | yar| 37 13 | yar| 37 13 {var| 37 13 |yar| 37 13 5c8 4-0
57 9'-5: 45 9’-5: 34 9’-5: 22 9’-5: 57 9'-4: 45 9'-4: 34 9'-4: 22 | 9'-4: I
5c9 | WINGWALL, B.F.V. LONG 1 {var| 19-0 | 85 |var | re11 | ©'8 |var| 150 | 433 |VAR| (30 | 257 |VAR| 1g-11 | 840 |VAR| 110 | €' |VAR| ja-yi | 430 |VAR| o)) | 255 5¢9 pto 5c9, 10, 11, & 12 4—J5-|-|
39 | 8-0: 32 | 8-0: 25 | 8-0: 8 8-0: 39 | 70 32 | 710 25 | 17-1I: 8 | 71
5c10 | WINGWALL, B.F.V. SHORT , 546 ) 414 g 298 g 196 ) 542 ) 412 ) 296 ) 194 | sclo
’ VAR| 18'-10 VAR | 16’-10 VAR| 14'-10 VAR | 12/-10 VAR | 18-9 VAR | 16-9 VAR| 14-9 VAR| 12'-9 41l NOTE: ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER
Scil | WINGWALL, B.F.V. LONG T |43 106 | 471 | 31 | 10-6 | 340 | 19 | 10’6 | 208 | — — — | 43 [ 106 | 471 | 31 | 106 | 339 |19 | 10'-6 | 208 | — | — — | Bcll
Scil | WINGWALL, B.F.V. SHORT — 1|26 10-6 | 285 | 19 | 10-6 | 208 | 12 | 10=6 | 13 | — — — | 26 [ 106 | 285 | 19 | 106 | 208 |12 ]| 106 | 131 | —| — — | 5clT| "SHORT" DENOTES SHORT WEIGHT OF BARS OVER 40’-0 LONG INCLUDES AN
5cl2 | WINGWALL, B.F.V. LONG 1l 17'-8 18 2 15'-8 33 I 13'-8 14 I 1'-8 12 I 17'-7 18 2 | 15-1 33 I 13-7 14 I 1'-7 12 S5cl2| WINGWALL ékkgwng;%RAﬁPo(TiEs EQE’ST)OP APRON "m"
5ci2 | WINGWALL, B.F.V. SHORT — 1| 2| 178 | 371 | 2 | 158 | 33 | 2 | 138 | 29 | 2 -8 | 24 | 2 | 17=7 | 37 | 2 | 157 33 | 2 | 13-7 | 28 |2 | 1I'-7| 24 5c12 - -
4dl__| APRON, LONGIT., BOTTOM —— [ 25| 38-0 | 635 | 25 | 32-4 | 540 | 25 | 26-9 | 447 | 25 | 21'-1 | 352 | 21 | 38-0 | 533 | 21 | 324 | 454 | 21 | 269 | 375 | 21 | 21'-1 | 296 | 4di | "LONG" DENOTES LONG hgﬁemagggw&g O(RZ,E_”;REOSV%P“QP'SO,'JO,,NG,, gﬁ’RS
4d2 | APRON, LONGIT., BOTT.LONG| —— [ 3 [ 67'-3 | 139 | 3 55'-8 | 116 | 3 | 44’-0 92 3 32'-6 | 65 3 | 67-3 | 139 | 3 | 55-8 16 | 3 440 92 | 3 [32-6 65 4d2 | WINGWALL AND 2-2 ALL OTHER ) m
4d3 | APRON, LONGIT.BOTT.SHORT]T —— | 3 | 4110 | 88 | 3 | 34-10| 70 | 3 | 21-11 | 56 | 3 | 21'-0 | 42 3 [ 41-10 | 88 | 3 | 34-10] 70 | 3 | 21-11 | 56 | 3 | 21'-0 42 4d3 | aBLE LENGTH BaRs A NOTEr INCLUDES TOP OF WINGWALL QUANTITIES.
61| APRON, LONGIT., TOP —— [ 37| 38-0 | 2112| 37 | 32-4 | 1797 | 37 | 26'-9 | 1487 | 37 | 2I'-1 | 1172 | 31 | 38'-0 | 1769 | 31 | 32'-4 | 1505 | 31 | 26'-9 | 1246 | 31 | 2I'-1 | 982 | 6 | DENOTED BY Xi¥ A& ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS,
5| 6-6: 2 | 6-: 9 | 73 7| 5T I5 | 6'-6: 12 | -l 9 | 7-3: 7 57 ADJUST CONCRETE QUANTITIES FOR TRANSITION WHERE
6f2 | APRON, LONGIT.,, TOP, LONG | —— |5 | 270 | 466 [\ue | 29p | 325 |yar| o236 | 298 |var | 1716 | '23 | VAR| 3410 | 466 |VAR| 2or-2 | 325 |VAR| p3¢ | 208 |vaR| 7oio| '23 | €2 APRON AND FLOOR THICKNESS ARE NOT EQUAL.
9 | 8- 8 5'-9: 6 | 6-10: NIREIE 9 | 8-l 8 | 5-9 6 | &-lo: RS o
63 | APRON, LONGIT., TOP SHORT vir| s L sz |\Bo | A 2z |\ Sal ST 138 [ ViR | (gis | T8 | AR | sss | 292 [VAR| sey | 212 |VAR| sy | 138 |var| s | T8 | 6F3 HEADWALL NOTES:
6F4 | APRON, LONGIT., TOP, LONG | ——~ | 1 | 748 | 115 | | 63-1 | 98 | 1 | 5I'-5 | 80 I | 39-9 | 60 | I | 748 | 115 | I | 63-I 98 | | | 51'-5 | 80 | | | 39-9 | 60 64 SEE SHEET TRRCB-GI-0l FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN
65 | APRON, LONGIT., TOP SHORT| ——~ | | | 45'-11 | 72 [ 390 | 59 | I | 32-0 | 48 I | 250 | 38 | | 45-01 | 72 | 1 [ 390 | 59 | I | 32-0] 48 | I | 250 | 38 65 | STRESSES.
THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
41l PARAPET, VERTICAL — 1179 6'-8 352 | 77 6'-8 343 | 77 6'-8 343 77 6'-8 343 | 67 6'-8 298 | 65 6'-8 289 | 65 6'-8 289 | 65 6'-8 289 47| THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND
7j1 | PARAPET, HORIZONTAL — |4 [ 56-1 | 416 | 4 55'-1 | 468 | 4 | 55-1 | 468 | 4 | 54'-8 | 465 | 4 | 47-7 | 407 | 4 [ 46'-8 [ 399 | 4 [ 46’-8 | 399 | 4 [46-2 | 395 | 7]I GRAADLEI: EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3+
23 | 48'-9: 6 | 46/-9: 8 | 45-3: ) 23 | 42'-0: 20 | 40'-9: 2 | 39-3: 5 | 37-1: i
6ml | APRON, TRANS., TOP — |var| aa-g | 1796 | var | a3-11 | 1154 | vaR| 43— | 568 | ! 43-7 | 69 | yar| 37-11 | 1424 [yar | 37— | 1190 [yar| 37> | 689 |var| 3e-10| 279 | em! DREszDRém;[;o%Ec\ﬁéE[:siglFEE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
6t m -9: E] 2: T ] 5 9; 2 8 T
6m2 | APRON, TRANS., TOP 4 38,_6 225 37,_9 562 38,_2 o7 | 28 37,_7 102 [y 43,_5 a13 | 2] 3! ,_9 140 | 32,_2 470 | ya 3',_7 682 [ 6m2 | |S POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
VAR| 36'-3 VAR | 30'-3 VAR| 24'-8 VAR | 18'-10 VAR | 42'-3 VAR | 30'-4 VAR| 24'-8 VAR| 18’-10 ,
7 35 39 [ 2978 3T T 2408 53 182 5 T334 35 2978 31 2408 53 12 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-O IN EITHER DIRECTION
6m3 | APRON, TRANS., TOP — |var| o5 | 1890 yar | B3 | " var| T | 724 |var| 510 | 415 | var| Tora | 3T | var| B3 | """ [var| T2 | 726 |vAR| 510 | 415 | 6m3 | 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.
24 | 7011z 20 | 67-2: 6 | 62'-11z 12 | 58-5: 24 | 63'-5: 20 | 58-8: 16 | 54'-5: 12 |49-11:
6m5 | APRON, TRANS., BOTTOM ) 2229 , 1779 . 1372 ) 986 , 1916 } 1517 ' el ' 826 | ems CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
g ’ VAR| 475 VAR | 46”11 VAR| 46'-11 VAR | 46'-8 VAR | 3811 VAR | 38'-5 VAR| 38'-5 VAR | 38'-2 HORIZONTAL TAILS OF BARS “b" & "s" ESTIMATED TO EXTEND 2/-0 BEYOND
6pl CURTAIN, HORIZONTAL — 4 531-8 335 4 531-2 332 1 4 531-2 332 4 521-” 331 4 451'2 284 4 441-9 281 4 441-8 281 4 441-5 280 epl BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “d", “fl",
6p2 | CURTAIN, HORIZ. LONG ~ 4 42'-4 267 4 36’-0 216 | 4 29'-8 178 4 23'-4 140 4 42'-4 267 4 36’-0 216 | 4 29'-8 178 4 | 23'-4 140 6p2 | »f4" AND "f5" ESTIMATED TO PROJECT INTO END SECTION OF BARREL A
6p3 | CURTAIN, HORIZ. SHORT —~ |4 159 | %5 | 4 39 | 83 | 4 | 1I'-8 | 70 | 4 9'-8 58 | 4 | 15-10 | 95 | 4 | 13-9 83 | 4 | 11’8 | 70 | 4 | 9-8 58 6D3 | MINIMUM OF 2-0 BEYOND BACK OF PARAPET.
THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
6sl__ | WING SLOPE,BOTH F.LONG | "~ | 2 | 8-4 | 25 | 2 8-4 | 25 | 2 | 8-4 25 | 2 8-4 | 25 [ 2 | 8-4 25 | 2 | 8-4 25 | 2] 8-4 25 |2 [ 8-4 25 | 6sl | TO MEET THESE REQUIREMENTS.
652 | WING SLOPE, BOTH F.SHORT| "~ | 2 | 7-11 | 24 | 2 71| 24 | 2 | 7=l 24 | 2 | 71 | 24 | 2 | -1 | 24 | 2 [ 70 24 | 2 | 7- 24 | 2 | 711 24| 6s2
653 | WING SLOPE,BOTH F.LONG | —— | 2 | 69-4 | 214 | 2 | 576 | 179 | 2 | 45-9 | 143 | 2 | 33-10 | 102 | 2 | 69-4 | 214 | 2 | 576 | 179 | 2 | 45-9 | 143 | 2 | 33-10] 102 | 6s3
654 | WING SLOPE, BOTH F.SHORT| —— | 2 | 42'-3 | 133 | 2 | 350 | 105 | 2 | 27-9 | 83 | 2 | 206 | 62 | 2 | 42-3 | 133 | 2 | 350 | 105 | 2 | 27-9 | 83 | 2 | 206 | 62 | 6s4 - STANDARD DESIGN
6s5 | WING SLOPE, F.F. LONG ~ | 1 [ 746 | 115 | | | 628 | 97 | I | 50-10] 79 [ 39-1 | 59 | | 746 | 15 | 1 [ 62-8 | 97 | 1 |50-10] 79 | I | 391 59 | 6s5 w
656 | WING SLOPE, F.F. SHORT ~ [ U [ 4r=4a | 74 | T | 40-1 | 63 | | [ 32-10 | 49 | 1 | 25-6 | 38 | 1 | 47-4 | 74 | I | 40-I | 63 | | [32-10| 49 | | [ 256 | 38 | 6s6 = - FLARED WING HEADWALLS
657 | CENTER WALL, BOTH F.HOR.| ~~_ | 4 | 38’8 | 232 | 4 | 32'-10 | 197 | 4 | 2610 | 16l | 4 | 20-11 | 126 | 4 | 38-8 | 232 | 4 | 32-10 | 197 | 4 | 2610 | 16l | 4 | 20-11| 126 | 6s7 - = FOR
o
5+1 | CURTAIN, VERTICAL —a |77 7-11 | 636 | 69 | 75 | 534 | 62| 6-1I | 447 | 55 | 6'-5 | 368 | 69 | 7'-11 | 570 | 63 | 75 | 487 | 56 | 6-11 | 404 | 49 | 6'-5 | 328 | 5%l v 2 X g TRIPLE REINFORCED CONCRETE BOX CULVERTS
>
w N o
REINFORCING STEEL 18,805 LBS. 15,015 _LBs. 11,613 LBS. 8373 LBs. 17,324 _LBS. 13,746 _LBS. 10,550 _LBS. 7529 _LBS. = °l | \|E
ESTIMATED — &
QUANTITIES PARAPET 4 22 1717 4.9 127.0 4.9 96.5 4.8 67.7 4.5 155.0 4.5 3.1 4.3 85.2 4.2 59.0 & = IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
ONE HEADWALL | CONC. | WINGWALLS 50.0 cu. vo. | 390 cu. yo. | 20:2 cu.yo. |0 cu. yo. |50:0 cu. yo. | 300 cu. yo. | 202 cu.yo. |10 cU. YD. N
FOOTINGAA 116.5 92.1 71.4 51.9 100.5 78.8 60.7 43.8 - SEPT., 2001 TRH 45-6-0]

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

TRH 45-6-01 - 09-01 THIS SHEET ISSUED.
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REVISED 04-07 - THE BAR LENGTHS OF 6x| AND 6x2 BARS CHANGED. ADDED NOTE 7 TO BELL JOINTS NOTES.

/
35 4 4C + 216 ESTIMATE OF QUANTITIES - ONE JOINT - 10’ SPAN
BARS Gyl AT 10 C-C 35 + 40 BILL OF REINFORCING STEEL 10" x 6 10" x 8 10" x 10/ 10" x 12"
3 % - 330 BAR LOCATION SHAPE | NO. | LENGTH [WEIGHT | NO. | LENGTH [WEIGHT | NO. | LENGTH | WEIGHT | NO. | LENGTH | WEIGHT
.= \ | c 34 SLAB AND FLOOR — 1| 8 44'-3 532 | 8 | 44'-3 532 | 8 | 44'-7 536 | 8 45'-3 544
i_ i ' o i I_ ,_ /_
SPAN + 1'-0 | < ¢ CULVERT 6x2 | WALLS — | s 5'-4 64 | 8 7-4 88 | 8 9'-4 nz | s 1'-4 136
x| 17 | Byl TOP AND SIDES — |50 | &-0 gol | 54 | 8-0 649 | 58 | 8- 704 | 62 | 8-2 76l
x N = i c 6y2 | BOTTOM AND FLOOR c— |34 | 92 468 | 34 | 92 468 | 34 | 92 468 | 34 9'-2 468
T T T LT 1 111 ‘ [ 6z BOTTOM AND FLOOR r |34 | 3-10 196 | 34 | 3-10 196 | 34 | 3-10 196 | 34 | 3-10 196
M |
O — s e IS S N O O N O ' ‘ ‘ <t
a2 2 e ! 1 Y]
S l 6yl i | < TOTAL WEIGHT (LBS.) 1861 1933 2016 2105
_ S ‘
N | | 2" PREFORMED EXP. i | = + TOTAL CONCRETE - CU. YD. 13.686 CU. YD. 14.264 CU. YD. 14.950 CU. YD. 15.729 CU. YD.
Tlaly o I JOINT FILLER i i Z <o
(&) X2 —» . _
ol 9= L {6y ! ‘ S = SPAN (TR 2'-6 -3
S | | ‘ BENT BAR DETAILS
+| VK -3 | . w| Tl <
o —le |~ KEYWAY | T x + 4i] 55, 12 |13
2l (SEE BARREL) | 1 B 3S + 4C + 2'-0)
=z AT - i |
= g 2= (] 6y2 & 6z |/ i - o 6x|
@y -__:-I\ - /I"l.-l"\ - - =N 7 Pre) ’jl.) Tl— p— D=4é il v S
I s - N N 7
EEEE | 1 . AR E N !
oxl i ® \ + <|o (ID 6x2 = 6x2 +
¢ | - y z 2 o
SPAN + 1-0 1 i s L~ | PREFORMED EXP. = 5 oz T
| ! =2 JOINT FILLER S 6x] D=4t ¥
BARS 6y2 AND 6z AT 1’-0 C-C ! v B v o\'
+ + 2'-
NO. OF SPS.= 33 : s ac TOP AND SIDES - BAR 6y| L—z’j
- : * 2'-5 1'-0
35 + 4C + 2'-6 | 4" PREFORMED EXP. 2'-3 ‘ Sz [
‘ JOINT FILLER r—T—ﬂ &8 |
z Yy |
JOINT DETAIL M T N v ) & Lo I
=1 [b=a! = S =42 *
SECTION THRU BARREL el e Tl NG =
A B - e =/ PERMISSIBLE CONSTRUCTION 26 -2 | 16| L
/ JOINT (SEE STD. TRCBJ 3-01 ) vl +
2'-6 1-3 -~ y 6y2 s
™ a | lslsl sl % SQUARE ROOT OF THE SUM OF THE SIDES SQUARED.
-3 -3 ¢ CULVERT 4 4 ALL DIMENSIONS ARE OUT TO OUT. D=PIN DIAMETER.
[ 2'-6 -3
R 6yl B S 0 R A R - CONCRETE PLACEMENT
‘_i Y ; y\ ; BOTTOM BARS - 6y2 & bz BARREL | BARREL DIMEN. |BELL JOINT QUANTITIES (CU. YDS.)
z = o6 o3 SIZE A B c | FooTing | waLLs SLAB
T o |
,,,,,,,,,,, N Y | N I m | 1 \ 1 6y2 10" x 6 ol 2] 9 6.597 1.640 5.449
i —
*********** P R SR R o ; P . -3, 13 oxs8 |10 12] o9 6.597 2.218 5.449
1
! | | | eyl o'x 10 [ 1o | 12 ] 10 6.655 2.797 5.498
3 x| ‘ — " e ! N o'x 12 [ 9y [z ] 2| e 3.376 5.582
L L L L . L |
H ‘ ‘ ‘ - BELL JOINT NOTES:
: “ © | L ‘ | —— :
b ; ‘ ‘ ‘ = / : ‘ L I. DIMENSIONS AND QUANTITIES SHOWN ARE BASED ON SLAB, FLOOR, AND WALL
+ e 1" PREFORMED EXP. 1 1 1 ; ‘ w THICKNESSES (A, B, AND C, RESPECTIVELY). VALUES FOR THESE DIMENSIONS,
o ; JOINT FILLER ) : : : | : : UNDER VARYING FILL CONDITIONS, CAN BE FOUND ON THE TRRCB CULVERT
N IR o ! ! ! ! ! ! BARREL DETAIL SHEETS.
- ' . ! ! ! ! ; : 2. CHANGE LENGTHS OF BARS 6xI, 6z, AND ADJUST REINFORCING STEEL AND
! ! | : ! | CONCRETE QUANTITIES ACCORDINGLY FOR SLAB, WALL AND FLOOR THICKNESSES
. 6x| > o o | ! ’
© X < uk Q : —2 .TgIEI\II:‘IpRF'\/IIELEEIE’XP‘ . | ! ! OTHER THAN SHOWN.
+ ; + ! ! ‘ = ! ! ! 3. ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE
o 4 2 : | ; e ! ‘ ! EDGE TO OUTSIDE OF BAR, EXCEPT AS NOTED.
< i z | ! ; o & ! L 1" PREFORMED EXP. 4.MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE CURRENT
+ ! o 6xl i | i + u ! ‘ ~ JOINT FILLER STANDARD SPECIFICATIONS OF I.D.O.T.
® ; ; ! ! ! <|*|7 ! ! ; 5. SEE SHEET TRRCB-GI-OI FOR GENERAL INFORMATION, SPECIFICATIONS
1‘ » ! ! ! PR ! ! ! AND DESIGN STRESSES.
,,,,,,,,,,, [+t VT ‘ ! - ! ! 1 6. BARS 6x| MAY BE FURNISHED IN TWO EQUAL LENGTHS ADDING 2'-0
R ] e —— S el et EEEEEEEEEEE 7 ! ! | : ! T bx2 TO THE OVERALL LENGTH TO OBTAIN A 2'-0 MIN.LAP. THE ABOVE IS TO
=l o : ! ! ! 6x2 ; ! BE PERFORMED AT NO ADDITIONAL COST TO THE CONTRACTING AUTHORITY.
o [ | | i ; ; ! e 1 | 7.BARREL FLOOR BARS ml ARE TO BE SHORTENED 6" AT BELL JOINTS.
ol | | - e il et & Sl il | | | !
2 i; | | : | i : 6z
- ” | | ; ! ‘ - STANDARD DESIGN
Hﬂ E u | ! i ~ 6xI \ s N | : / : L'E 4
5 |5 ! : — ‘ T 5 .| CULVERT BELL JOINTS - 10" SPANS
: | | ; o ; ‘ X ‘
= " R — B L7 > = a TRIPLE REINFORCED CONCRETE BOX CULVERTS
_ | © 2o w
w ¢ CULVERT ™ ‘ ' ! NEERNE
= i ' E o A | + = / o g >
@ T - o i [ \J @
o ! a
, I B S e e - 6yl PERMISSIBLE CONSTRUCTION 6y2 = %
s JOINT (SEE STD. TRCBJ 3-01 ) e i IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
T <t
; PLAN VIEW - SLAB PLAN VIEW - FLOOR LONGITUDINAL SECTION - SEPT., 2001 TRCBJ 1-0l
3
a
=
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/
35 + 40 + 26 ESTIMATE OF QUANTITIES - ONE JOINT - 12’ SPAN
BARS 6yl AT I'-0 C-C 35 + 4C BILL OF REINFORCING STEEL 12 x 6 12 x 8 12’ x 10" 12 x 12"
3 s = 330 MARK LOCATION SHAPE | NO. JLENGTH [ WEIGHT | NO. [LENGTH [WEIGHT | NO. [LENGTH [WEIGHT | NO. | LENGTH |WEIGHT
-s | | c 6xI | SLAB AND FLOOR — 1| 8 [ s0-7 608 | 8 | 50-7 608 | 8 | 5011 612 | 8 | 51”7 620
i i ' e T T 7 T
SPAN + 1'-0 | < ¢ CULVERT 6x2 | WALLS — | 8 5-4 64| 8 7-4 88 | 8 94 2| 8 [ 11-4 136
6x| L7 | 6yl | TOP AND SIDES c— |56 | 8-0 673 | 60 | 8-0 721 | 64 G 717 | 68 | 8-2 834
X N = | c 6y2 | BOTTOM AND FLOOR —— |40 | 9-3 556 | 40 | 9'-3 556 | 40 [ 9'-3 556 | 40 | 9'-3 556
T T B B ‘ el 62 BOTTOM AND FLOOR - 20 | 4-0 240 | 40 | 4-0 240 | 40 | 4-0 240 | 40 | 4’0 240
™ [T T T |
?——L R N = 0 N I O B ‘ ] <
=1 et [T 6yl ul 1 T T TOTAL WEIGHT (LBS.) 2141 2213 2297 2386
— el SIS | | 5 .
CI N 2 T SRER B } E + TOTAL CONCRETE - CU. YD. 15.676 CU. YD. 16.269 CU. YD. 16.954 CU. YD. 17.744 CU. YD.
+| W+ 6x2 T | | O <|m
o X2 —» ' o
m| <|=T | 6v! | S = SPAN W4+
o Blg 13 0H | | NI BENT BAR DETAILS
<| 3|% T/ et oarreL) ‘ i = . 03
v @ | i e 3S + 4C + 2'-0}
= g Fl= :;Z_\ 6y2 & 6z ,1‘_,.\ i - o o
B N /S r] ~™ o
@) B T T7 | 7 \ © 4 = D=4z @ y
EEEEE | i * o vy || 2ls T -
' S —
6x i T ; “° . : © ex2 2 6x2 :
SPAN + 1-0 - ! 5|0 £~ |# PREFORMED EXP. T o = o
i ! NE JOINT FILLER S P VUG I 67
BARS 6y2 AND 6z AT 1’-0 C-C ! Y —
0. 0F 555, 33 i TOP AND SIDES - BAR 6yl 35+ ac v 20}
, | 35 + 4C - "~
35 + 4C + 2-6 i Kg" PREFORMED EXP. 25 TQW
‘ JOINT FILLER
JOINT DETAIL B Y 1= e = T (T / |
SECTION THRU BARREL == = B B | T
pee o
¢ 2| ex 7-’ /— PERMISSIBLE CONSTRUCTION 2-2 |18 | L
/ JOINT (SEE STD. TRCBJ 3-01 ) +
2'-6 -3 —e 6y2 o
a4 ™0 4| Usls] 12 |13 % SQUARE ROOT OF THE SUM OF THE SIDES SQUARED.
w -3 1-3 & CULVERT 4 ALL DIMENSIONS ARE OUT TO OUT. D=PIN DIAMETER.
2 E 2'-6 -3
2 . eyl T [ | L Y B ’ BOTTOM BARS - 6v2 & 6z CONCRETE PLACEMENT
3 ‘_i \VA 3 3\ 3 M BARREL BARREL DIMEN. |BELL JOINT QUANTITIES (CU. YDS.)
4 [ Z ! ; \ ! 26 13 SIZE A B C | FOOTING | WALLS SLAB
T o |
o j & | | | 6y2 12 ’ | |
(T N . A I R | R I | ‘ ‘ X 6 ny | 34| 9 7.682 1.640 6.354
,,,,,,,,,,, I T N O N I | T | _ ,_
= b ! A 6z =3 =3 22x 8 | nsl a9 7.697 2.218 6.354
~ :i 1 L oyl i22x 1o [ s [ a0 7785 2197 | 6.402
E ; 6xI ‘ ! ! P P N 2 x 12| ns a2 | 7870 3.376 6.498
z : 1 1 1 L ' o
q . o ! ! ! - I ; BELL JOINT NOTES:
= ™ ;‘ . ; ; ; ; ‘ — I.DIMENSIONS AND QUANTITIES SHOWN ARE BASED ON SLAB, FLOOR, AND WALL
< M i 2" PREFORMED EXP. ! ! ! ‘ 1 THICKNESSES (A, B, AND C, RESPECTIVELY). VALUES FOR THESE DIMENSIONS,
S © T JOINT FILLER . w i i ! i ! UNDER VARYING FILL CONDITIONS, CAN BE FOUND ON THE TRRCB CULVERT
o + A | © l l l ! | ! BARREL DETAIL SHEETS.
z » : + ! ! ! | ; ! 2. CHANGE LENGTHS OF BARS 6xl, 6z, AND ADJUST REINFORCING STEEL AND
3 - 6xI ‘; © ! L 1" PREFORMED EXP. | ! ! CONCRETE QUANTITIES ACCORDINGLY FOR SLAB, WALL AND FLOOR THICKNESSES
o © ! N | " * JOINT FILLER < ! 1 ‘ OTHER THAN SHOWN.
& + ' . | | ! N " ! | ! 3. ALL BAR LENGTHS ARE ESTIMATED WITH A 2" CLEARANCE FROM CONCRETE
3 Q - hl_ : ! | £ ! ; ‘ EDGE TO OUTSIDE OF BAR, EXCEPT AS NOTED.
o~ ! < I <|= I 2 . .M W
N ‘ z ! ! ! @ |8 +~—— 4" PREFORMED EXP 4.MATERIAL AND CONSTRUCTION TO BE IN ACCORDANCE WITH THE CURRENT
% 1‘ o 6xI . | ; e ! JOINT FILLER STANDARD SPECIFICATIONS OF 1.D.0.T.
(2] T | | | |
o 4] ' " | ! <|_|u ! | | 5. SEE SHEET TRRCB-GI-Ol FOR GENERAL INFORMATION, SPECIFICATIONS
= 11 ) N ! N ! 1 ; AND DESIGN STRESSES.
_ E s 1 B 1 | | \} | - I e 6x2 6. BARS 6x| MAY BE FURNISHED IN TWO EQUAL LENGTHS ADDING 2’'-0
P o ) ! ! ! ox2 < ; ; TO THE OVERALL LENGTH TO OBTAIN A 2/-O MIN.LAP. THE ABOVE IS TO
g ' ! ! ! L 1 ! BE PERFORMED AT NO ADDITIONAL COST TO THE CONTRACTING AUTHORITY.
jéﬂ z Ittt o8 A s i | il et | | ‘ ‘ 7. BARREL FLOOR BARS ml ARE TO BE SHORTENED 6" AT BELL JOINTS.
2 ‘; | | ! ! : !
- | ! ! ! ! | ez
%E = ! < oxl ; / ; o STANDARD DESIGN
i ! ! ! ! ! —
20 5 ‘3 ; — = 3 .| CULVERT BELL JOINTS - 12’ SPANS
[ | | 5 !
;: . | = A/ s ||
wi- ' — Y —| & © /4 25 a TRIPLE REINFORCED CONCRETE BOX CULVERTS
=S ' ¢ CULVERT " N - I = g X u
g ; " = + - / [T o
,\8 i j [3) i x © W E
S, A T T e T = 6yl PERMISSIBLE CONSTRUCTION 6yz = o
ii PLAN VIEW - SLAB PLAN VIEW - FLOOR JOINT ( SEE STD. TRCBJ 3-01 ) U'E,J i SEl:TWAZSETARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
g LONGITUDINAL SECTION ” TRCBJ 2-0l
=3
wa-
o
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6x| BARS
PHASE I BELL JOINT FLOOR
2 x 6"
BEVELED KEYWAY ° PHASE T BELL JOINT PHASE T BELL JOINT
f AND BARREL FLOOR NAND BARREL FLOOR
PHASE T BELL JOINT FLOOR M -y o '
6z BAR !/7 } }

— N | ‘
SWELLSTOP | ‘
WATERSTOP | |
OR APPROVED } }

EQUAL | o
SWELLSTOP ‘ 2" x 6" L
WATERSTOP KEYWAY PHASE T BELL !
| JOINT FLOOR :
|
6y2 BAR } } |
L O | & o
PHASE I BELL JOINT FLOOR ‘ o
| |
|
| |
|
| | |
| [ A
| [
SECTION A-A ‘ ]
| |
BELL JOINT AT FLOOR | IR |
COST FOR WATERSTOP CONSIDERED INCIDENTAL TO THE PROJECT. “ii:iggg, =/
( SHOWING PHASE I OF FLOOR BELL JOINT CONSTRUCTION ) (SHOWING PHASE T OF FLOOR BELL JOINT
AND BARREL FLOOR CONSTRUCTION )
TN - NOTES:
THE DETAILS SHOWN ON THIS SHEET ARE AN OPTION FOR THE CONTRACTOR
6x! BARS 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
vy g CONCRETE.
v KEvwaY THE COST OF THE WATERSTOP IS CONSIDERED INCIDENTAL TO THE PROJECT.
A 2" x 6" BEVELED KEYWAY WILL BE FORMED TO THE DISTANCE SHOWN
PHASE T BELL JOINT AND LOCATION NOTED BEFORE PLACING THE CONCRETE.
/FfAND BARREL FLOOR FOR DETAILS AND DIMENSIONS OF THE BELL JOINT REFER TO THE BELL
JOINT STANDARD SHEETS.
62 BAR \
SWELLSTOP ; \
WATERSTOP
OR APPROVED
A
EQUAL |
I 1
I
| // 6y2 BAR
L T PHASE I BELL JOINT FLOOR
10

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

STANDARD DESIGN

PERMISSIBLE CULVERT BELL JOINT

FOR
TRIPLE REINFORCED CONCRETE BOX CULVERTS

APPROVED BY :

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

SEPT., 2001 TRCBJ 3-0'

e 2. phe QP

LATEST REVISION DATE :

TRCBJ 2-01 - 09-0l THIS SHEET |[SSUED.
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