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PART PLAN -
Showing Inlet & Outlet Details
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WINGWALL JOINT DETAIL

)S——!' Bituminous
joint filler

WINGWALL JOINT DETAIL

For all barrels

8ft. and over (H28') For all barrels under 8ft (H<8')

Use cut-

of‘f’w
ends here
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PART  PLAN-SKEWED CULVERT

Steel Placement

Showing Reinf.

dd b
ee bars

Cut off bars here

Specially designe:
ars

necessary.

Thicknesses of t

bottom slabs vary with

depths of fill gs
shown-

_RIGHT ANGLE CULVERT

Payment limit for
removal of concrete:

SKEWED CULVERT

hole for #6x1'-9 dowel @ 18"
Epoxy dawel in hole with approved
adhesive. Top slab only, Anchorage
shall develop a tensile pullout
strength of 13 kips.

Constr. Jt. . _PLAN Existing
=] See Note A Existing Box Culvert New_Construction Box_Culvert_, New Construction
3
- < See D"_‘"y T - See Detail A
I Detail
6" Radius BS ES <+
inlet only =
6" Fillet
End of barrel Radius = W2
inlet only d.
SECTION D-D SECTION E-E
SECTION C-C SECTION B-B SECTION A-A
EXTENSION OF CULVERTS "y
TYPICAL DETAILS Face Existing Curb
of Curb (Mcin Steel
Existing top slab  ~ New extension aers——1
NOTE: 6" Fillet = <
6" Fillet |7 Footing shall be = ! =i
\-\H} continuous with no joint. ) Dowels] - \ See Note A
L 2 f |-_New Construction_._
L 7 DETAIL A
= ( ' EDGE BEAM
¥ Bituminous Drill hole 8" deep with I" §
joint filler

Chamfer all exposed corners thus

unless otherwise noted.

DOWEL NOTE

This note applicable to all culvert
sheets pertaining to the project.

shall be used along with
the standard barrels when
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DIAGRAM SHOWING TABLES TO BE USED FOR
RIOUS GHTS
NOTE: Culvert barrels always begin and end with Table No.I.

QUANTITY NOTE:

Total Box Culvert Quantities include Barrel Quantities and Headwall
Quantities. Add Apron Quantity when apron is used.
Standard headwall quantities include wings, curb and cut-off wall.
Barrel Quantities are obtained by multiplying length of box by
quantities per linear foot of box.
GENERAL NOTES:
Construction- Arizona Department of Transportation Standard
Specification for Road and Bridge Construction.
Design-AASHTO Standard Specifications for Highway Bridges,
1983 Edition, and 1984 and 1985 Supplements.
Loading Class-HS 20-44 and Interstate Alternate Loading.
Al Concrete shall be Class 'S, fc=3000 psi.
Reinforcing Steel shall conform to ASTM Specification A6I5..
Bar size ¥6 and smaller shall be designed.as Grade 40 und
furnished as Grade 40 or Grade. 60, fs=20,000 psi. Bar
sizes *7 and larger shall be Grade 60, fs=24,000 psi.
All bend dimensions for reinforcing steel shall be out to out
of bars. All placement dimensions for reinforcing steel
shall be to center of bars except as noted.
All reinforcing steel shall have 2" clear cover unless noted otherwise.
JOINT NOTE:
Al structures shall have formed Constr. joints in top siob and
walls (optional in floor slak) spaced not more than 38-6"
apart or as shown. Reinforcing steel shulll_projeci 1-e"
thru the joint. The joint shall be made with 4 plywood bulkhead
which shall be left in place.
CONSTRUCTION NOTE :
Remove existing headwall as required for new construction.
If concrete headwall is removed to face of curb, no dowels are needed.
Use projecting reinforcing steel for bond in new concrete.
Curb to remain unless within I'-0" of finish grade.
Wingwalls to be removed a Min.of 1-6" to provide steel for bond.
NOTE A : ”
For culverts skewed over 5° to 30° use 3*7 bars™ top and bottom of slab.
For culverts skewed over 30° to 45°, use 3“8 bars* top and bottom of slab.
For culverts skewed over 45°, requires a special edge beam design
*Reinforcing bar quantiies nave to be <alculated.
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1|10 o [12*] 86 [12*| 17-2 J170] 6 |13'] 305 -1 36| 1), |42 |50 |4 [13| 2710 |6[13']| 210 |60[4{6)>"| T3 |26 7'] 12° | 9* 12| 89 f12*|17-8 |170| 6 |12'] 306 6-1 33| 9 4-2 149 4 |12'] 270 |6 [12°[210 [60[4] 6" | 7“5 | 26
8' [10%2"] 9* [12¢| 96 [!2*| 19%2 [170| 6 |12'| 305 6-1 36| 7%, |4-2 |5-0 |4 [127| 210 |6 (12| 210 |60f4]| 6" | 79 |26 8']12° {9 f12* 99 |12*|19-8 |170] 6 |12"| 306 6-1 33| 9 4-2 14-9 [4 |12*] 270 |6 12| 210 (604 t [ 7-11 ] 2%6
3 [12)s |11 [12°] 4-10 |12*| 9“8 |[128| 7 |14'| 380 1 44 9f,* |5-2 |64 |4 [14°[ 336 |T[14°]| 26%6 f72|5]| 7* |5-10 | 28 315" [11+f12*| 5-3 ]12*|10-8 |128] 7 |13°| 383 -7 |3-11] 10 | 5-2 |5-11 4 |13*] 336 |7 |13"| 26%6 [72|4|6)>"| 6-0 | 28
4 [12%11*]12¢] s+10 [12*] 11-8 |142| 7 13| 380 1 44| 9o ]5%2 [ 64 |4 |13°[ 336 | 7]13") 266 |72 |4 6),'| 643 |28 4] 15 |110)12°] 63 |12*| 128 |142] 7 |13] 383 77 [3-11) 10 | 5-2 |5-11 (4 [13"| 33-6 |7 |13"] 266 |72 |5 [6)>"| 6-6 | 2“8
5 |12f2"]11°]12°] 6-10 |12°] 138 |142| 7 |14*] 38“0 ™ 44 9%, |52 |64 |4 [14° 336 [ T|14"] 266 fr2|5] 1" |6-10 | 28 5| 15" f11f12ef 7-3 J12*|14-8 |142| 7 |13'[ 38-3 T {3-11f 10 | 5-2 |5-11 |4 [13°] 33-6 |7 [13*] 266 |72|5[6)2"| 10 | 28
10 6 [12)p°|11°| 12| 110 |12°] 158 |156] 7 [13"| 38~0 ™1 44| 9f,r |52 |64 4 [13° 336 |T[13"]| 26%6 |72|5]|6)/>"| T4 |28 10 6'] 15° |11°]12*| 8-3 {12*|16-8 |156] 7 |13"| 383 97 [3-11 | 1~0 [ 5-2 |S-11[4 [13" 33-6 |7 |13*]| 26%6 |72 |5 [6)>"]| 76 | 2“8
7 [12f2"{11*]12*] 8~10 [12*| 178 J170] 7 |13'| 380 "1 44| 9f,* |52 |6-4 |4 [13°] 336 |7 [13"| 266 |72|5]|6)>"|T-10 | 28 T 15 11f12¢) 9-3 |12*| 188 |170{ 7 |13°| 38-3 T-7_§3-11f 1~0 { 5-2 |5%11 [4 [13*] 33-6 |7 |13*| 266 [72|5|6)2"| 8-0 | 2-8
8 [12)2°[11*|12*] 9-10 [12*| 19*8 |170{ 7 |13*| 38-0 ™~ 44| o) |52 | 64 |4 [13°] 336 | 7 [13"| 266 |72|5(6)>"| 84 | 2'8 8'] 15" [11°]12*] 103 |12*| 208 |170f 7 |13°| 383 7 |31 1~0 | 52 [5-11 {4 [13*] 336 [7 [13*] 266 |72 5[6)>"| 86 | 2-8
9 |12)>"|11*]12*{ 10~10 [12°] 218 |184] 7 |13"| 380 1 44| 9¥,* [5-2 |64 |4 [13] 336 |7]13"| 266 |72]5|6)>"[810 | 28 9'] 15" |11*]12*] 11%3 |12*| 228 |184] 7 |13°| 383 77 [3-11 {10 | 5-2 [5-11]4 |13 3396 |7 |13*] 26%6 |72|5[6)e*| 9-0 | 2-8
10']12)2*|11*|12+{ 11-10 |12"| 238 |198| 7 |13'] 380 ™~ 44] 9),* | 5-2 | 64 |4 [13° 336 | 7[13"]| 26 6 |72[5]|6)>"| 94 |28 10 15° J11°]12°| 12%3 [12*| 248 |198] 7 |13*] 38-3 17 |3-11{ 10 | 52 [sw11 4 [13] 336 |7 [13] 266 [72[5]6fe"| 9-7 | 2+9
8'| 15" |13*]12°] 103 |12°| 206 [170| 8 |15'|45-10 91 5-1] 12 [6-2 | 7-9 |4 [15°] 4040 |8 [15"| 318 [84{6|T)>"[8-10 |2*1] 8] 18" [13*]12*] 109 |12*| 216 |170] 8 |14*] 46~1 9-1 47 | 1-3 [6~2 | 7-3 |4 [14') 400 [B |14"[31%8 |B4[5]| 7" | 96 | 35
9| 15° |13]12°] 113 [12°]| 226 |184| 8 |15'|45%10 9-1 S“1| 12° [6-2 | 7-9 | 4 |15 40-0 |8 ]15"| 318 |84(6|7)>"| 94 |2“11 9'] 18" [13*]12*] 119 |12°| 236 |184] 8 [14°] 46%] 9-] 4-7 | 1-3 | 6~2 [ 7-3 |4 |14"| 40~0 |8 [14*[31-8 |84 |5]| 7" | 100 3*5
12'{10°] 15* [13*]12°] 12+3 [12°| 246 |198] 8 |15°| 45-10 9+1 S-1| 122 [6-2 | 7-9 {5 |15"| 40~0 |8 |15'| 318 |84]6|7)>"[9-10 |2-11 12'f10°] 18° |13*|12*| 129 |12 256 [198] 8 [14"| 46*1 9-1 4-7 | 1~3 | 6~2 | 7-3 |4 [14'] 40~0 [8 |14"| 318 [B4|6| 7" | 10~7| 3“5
1Y) 15* |13*]12¢] 1343 |12"| 266 |198] 8 |14'|45-10 -1 541 12* |6-2 | 79 |4 [14°] 40~0 |8 [14"| 31~8 [B4 5| T* [10*9 | 35 11°] 18* [13*]12*] 139 |12*| 276 |198] 8 |14°| 46~1 9-1 4-7 [ 1~3 [ 62 | 7-3 |5 |14"| 40-0 |8 [14*[318 |84 )6 7" |11-1| 35
12'] 15" |13*]|12] 143 |12°] 286 |212| 8 |14"|45-10 9-1 S5-1] 12* |6-2 | 7~9 |5 [14°] 40-0 |8 [14"]| 31*8 |84 6] T* |11*4 | 35 12'] 18* [13']12*] 149 |12*]| 296 [212] 8 |14*] 46~] 9-1 47 | 1~3 | 62 | 1-3 |5 |14*] 40~0 |8 [14°| 318 (84 |6 | 7" | 117 3-5
TABLE 1V TABLE V
20°-25' FILL 25'-30" FILL
= || & aa bb cc dd ee ff 99 hh - b= a3 bb cc dd e f 99 hh
1T g |= + 12 S ] S T g = +|3 E] ° + (=
el S =Bl £ || £ |5|5|8| £ SEl e |58 £ |5 2l g | . “lz|a =2 |2 [E] £ |5l5|8le | & | 18 e |58 £ |58 £ | .
s|® a|Z|2] B |3 B |El.|8| 2 < |=| e |e|wiclgl Blilel B |El8|E §1215 1218 |2 (8] B |8lsl8| B ele w1818 0|8 B |88l B
alez| 2 |2|8] = |&] 5 |2|8|8] = 3|8 = (5|8 = |2|8 8] S sl2| 2 |2la |8 |5] 3 |2|3|a8] 8 2|82 |5|&8] 2 |3|38] 8 |.
3| 110 |8 12| 4-1 j12°]| 9-2 [128] 5 |12°| 233 47 244 8 3-1 36 |5 |12*] 20~9 | 5]12"| 160 {48|4| 6" | 53 | 2*5 3 |1272" 8 | 12* [4-1012*] 9“8 |128] 6 16" | 238 4~1 2-1 |9 [3-1 |3-7 |6 {16"| 20~9 [ 6 [16°] 160 [48[4 |8 | 5-4 |25
a1 e fize] sw1 iz 112 f1ag] 5 [12*] 233 -1 24 8 3-1 {36 |5 |12*] 2049 | 5[12°] 16-0 [48|4| 6 | 59 | 25 4|12 g | 12" [5-10]12"]| 118 142| 6 |16"| 23'8 4-1 2-1[ 9% [3-1 [3-7 |6 {16 20-9 [ 6 |16*] 160 |48| 4 [8* | 5-10 | 25
6 {5 | t1* |8 f12*| 6-7 [12°} 13-2 (142} 5 |12*]| 233 7 24 8 3-1 |36 |5 [127] 20~9 | 5]12'] 160 |48|4]| 6 | 63 | 25 6|5 |12, 8| 12* |[6-10]12°| 138 |142| 6 | 16" | 238 4-7 2411 9% |3-1 [3-7 |6 |16") 209 6 [16"| 16-0 |48 4 |8 | 6-4 |25
6| 11° |8 |120| -7 [12°] 15-2 |I56] 5 [12'] 23-3 41 24| 8 3-1 |36 |5 |12 209 | 512" 160 [48]4] &' | 69 | 25 6 |12 8| 12* |7-10]12*| 158 [156{5 [12*] 23-8 41 1| 9% [3-1 |3-7 )5 [12*] 20~9 |5 |12*| 160 |48]4 |6' | 610 | 2'5
70 11" {8 |12¢] 8-1 12} 172 J170] 5 [12'f 233 4-1 2“4 8" 3-1 | 3% |5 |12°] 20~8 | 5 (12| 16%0 [48|4]| 6 | 73 | 25 7 [12¥7 8 | 12* [8-10{12*] 17-8 J170] 5 |12*| 238 4-1 1] 9% [3-1 §3-7 |5 {12*| 209 |5]|12°} 16-0 |48]|4 [6* | 74 |2-5
3] 14" {9 |12*] 51 |12*| 10~2 |128] 6 {12"}30-9 6-1 |2-11] 11* 4-2 |45 |4 |12] 270 | 6 [12'] 210 [60|4]| 6" | 5T | 26 316" fou 12" |55 12°| 110 J128| 7 {16*| 314 61 <71 11 42 14-7 |4 (16"} 210 |7 |16°| 210 [60|5 |8 | 6-0 | 2-7
4] 14" [9 120 6-1 J127) 12-2 [142] € {12°; 309 6-1 2-11] 11" 42 |45 |4 [120] 2710 | 6 |12*] 210 |60[4} & [ 61 | 26 416" |9'| 12* | -5 |12*] 130 [142] 7 |16"]| 314 61 247|141 4-2 | 4-7 [4 |16" [ 27-0 | 7 |16"| 210 [60]|5 |8 | -6 | 2“7
8 S| 14" {9rf127| -1 |12*] 14-2 |142] 6 |12"| 30~9 6-1 |2-11] 11" 42 |45 |4 |12°| 270 | 6 12| 210 [60|4] 6 | 6T | 26 & 5'] 16" |9u | 12* | 75 [12*] 150 {142} 6 |12"]| 314 6-1 257§ 11 4-2 | 47 (4 |12'[ 270 | 6 |12"| 210 [60]| 4 |[6" | 6“9 2-6 |
6'{ 14" [9*|12*]| 8-1 |12*] 16-2 |156] 6 [12°|30-9 -1 2-11§ 11 4-2 {45 |4 [12*] 270 | 6 |12°] 210 |60}4| 6" | T-1 | 26 6' | 16* [9*| 12" | 8-5 {12*| IT-0 {156] 6 |12*| 314 61 2411 141 42 | 4-7 |4 |12°| 210 |6 [12*| 210 [60f4 |6 | 73 | 2“6
7| 14 |9 f12e] 91 |12*| 18-2 |170{ 6 |12*|30-9 61 2-11] 11 42 |45 {4 |12*] 270 | 6 {12'] 210 {60(4]| 6 | 7T | 26 7] 16 [9°|12° | 9-5 |12*| 190 [170] 6 |{12*| 314 61 27 1-1 -2 | 4-7 |4 |12°| 210 |6 |12°| 210 [60[4 |6" | 79 [ 2-6
8| 14" |9 12°f 10~ |12*] 20~2 |I70{ 6 |12*| 30-9 6-1 2-11 11* 42 | 45 |4 [12°| 210 | 6 |12*] 210 |60|4]| 6" | 8“1 | 26 8' | 16" [9*] 12* [10%5]12*] 210 [I70}{ 6 |12*| 314 61 %71 11 4-2 -7 |4 |12°] 2710 | 6 |12*| 210 |60} 4 [6" | 8-3 | 2-6
317 Jicfizef 541 f12e) 112 [128f 7 {13*] 385 ™~ 37| 1%2 [5-2 [5-7 [4 |13'] 336 | 7{13"] 26-6|72|5|6);'| 63 | 29 319" Jryef 12t |51zt 1149 12_517 12*| 38-1 11 3-31 144 |5-2 [5+3 |4 |12*] 336 [7[12'] 26~6 |72|5 [6* | 6-6 [2-9
4 17 [1ize| e-1 f120] 1342 [142] 7 |13*] 385 1 37| 1%2 [5-2 | 5-7 |4 [13'] 336 | 713" 266 |72{5|6)p*| 69 | 29 4| 19" fy1v] 12t |e-11{12*) 139 {142} 7 |12*| 387 ™~ 3-3( 144 |5-2 |5-3 [4 |12"{33-6 |7 [12] 26%6 [72|5 (6" | 7-0 |28
s | 17 fitfize] 11 |120] 1542|142 7 [13"] 385 ™~ 37| 142 |52 |57 |4 [137] 336 | 7|13 26-6[72]|5[6)"| 13 | 29 S 19" juref12® |7-11f12*f 159 |142{ 7 |12*] 387 ™ 3| 14 [5-2 |5-3 |4 [12*]33-6 [7[12'] 266 |72[5 [6' | 1“6 |29
10 6| 17" [11°f12e] 8-1 |12*] 172 [156) 7 [13"] 385 1 3-7| 1~2 [5-2 |[5-7 |4 |13*] 336 | 7[13'] 26%6)72|5|6)p*| 79 | 29 10 6] 19" |11 12* |8~11)12*) 178 [156) 7 |12'| 38~T 1 3930 14 |5-2 [5-3 |4 |12*]|33-6|7]12°] 26-6 |72|5 |6* | 8-0 [2-9
7T 17 fit12e| 91 120 192 [170f 7 |13"| 385 ™1 37| 1~2 |5-2 |57 |4 [13"] 336 | 7|13"] 26'6|72|5[6f"| 8-3 | 29 T 19° Juae] 12° 9v1112¢) 19+9 JI70] 7 |12*| 387 1 3-3| 14 [5-2 |53 |4 |12°|33-6|7|12| 26-6 |72|5 (6" | 8-6 |29
8| 17" |1it|120f 10-7 J12°| 212 {170} 7 |13'| 385 -1 37| 12 |5-2 |5-7 |4 [13°] 336 | 713" 26“6|72|5|6);'| 8-9 | 2*9 8] 19* |11°] 12* f1o~11f12*] 219 |170] 7 |12*| 38T -1 3-3| 14 |5-2 | 5-3 [4 |12'{33-6 |7 |12| 26~6 [72|5 |6 | 9-0 |28
9' | 17" f11v|12¢) 117 |12*] 232 |184] 7 [13"] 385 -1 37| 12 [5-2 7 |4 [13°] 336 | 7[13"| 26-6|72|5{6)*| 93 | 2“9 9| 19* |11vf 12* ir-1f12+| 239 J184) 7 |12"| 387 ™1 3-3) 144 |5-2 |53 |4 [12*| 336 |7 [i12*] 266 |72|5 |6* | 9-6 |29
10'] 17 f11°f12e] 12-7 {12*] 25-2 [198} 7 [13'| 385 1 3-7f 1~2 |52 |5-7 |4 |13"] 336 | 7{13"| 26“6]72|5 S_b' 9-9 | 29 10'] 19° [11e]11fptfr2-11]12] 258 J198] 7 [12*| 38-7 "1 3-3] 144 [5-2 |5-3 [4 [12°]33-6 |7 [12*| 266 [72|5 |6* [ 100 | 23
8' |20f2°{13}12*| 112 |12*| 226 |170{ 8 [14°| 46"4 9-1 4-2 | 15, 6-2 |6-10 |5 |14" 40~0 | 8 [14"| 31-8 [84|6]| 7* | 944 [2-I1l 8 | 23' [13*] 12* J11-7]12°] 23-0 |170] 8 | 14| 467 9-1 39| 1“8 |6-2 [ 65 |5 |14 | 400 [ 8 |14*[ 318 |84 6 [7" | 10~0 | 3“5
9' |20%5°(13"{12"] 12-2 |12'] 246 |184] 8 [14°] 464 9-1 442 | 15, 6-2 |6-10 |5 |14°| 400 | 8 [14*] 31“B |84]|6]| 7* | 9-10 | 2-11 9' | 23' |13+ 12" |12-7]12*| 250 |184] 8 |14"] 46-T 9-1 3-9| 18 |6-2 | 6-5 |5 |14 400 | 8 |14"| 31-B [B4|6 |T" | 106 | 3“5
12'[10'| 20> |13 |12*| 132 |12°| 26'6 |198] B |14"| 46“4 9-1 4-2 |15, 62 |6~10 |5 [14*) 400 | 8 [14°) 318 |84|6| 7* | 1044 | 2-11 122(10°| 23* [13*] 12 |13-7|12*| 270 [198] 8 |14 | 46*7 9-1 39| 18 [6-2 |65 |5 [14*]| 400 [ 8 {14"[ 318 |84)6 [7° ]| 11%0 | 35
11']20%,{13|12* 14-2 [12"]| 286 |[198] B |14°| 464 9-1 4-2 | 15), 2 |6-10 |5 |14'| 400 | 8 [14"| 318 |B4|6]| 7* | 114 [ 35 11°] 23+ [13*] 12° [14-7[12°| 290 [198) 8 |14 46-7 9-1 39| 148 |6-2 |65 |5 [14"| 40-0 |8 |14"[ 318 [84]6 |7 | 116 | 35 ]
12'|20%,"13 12°] 15-2 [12°] 306 [212] 8 [13°] 464 91 42 |1-5), | 6-2 |6-10 |5 [13*] 400 | 8 |13*| 31-8 |84|6[6)*| 119 | 3'5 12 23* [13*]9%;" [15-7 [12*] 310 [212] 8 |14"] 46~7 9-] 39| 148 [6-2 |6-5 |6 |14"| 400 |8 |14°| 318 [B4]6 71" | 120 [ 35
% : .
Total number of bars in the cross-section. TS 1N APPROVED ARTZONA evieion
2l | DEPARTMENT OF TRANSPORTAT ION )
- HIGHWAYS DIVISION 7-88
STANDARD DRAWINGS
;I;:::\IIEB?"FI%?‘ S IX BARREL STANDARD NO.
T By, x BOX CULVERT B-02. 65

€400 FILEWAMES ZFA
viEw naaes



DOUBLE BARREL TRIPLE BARREL FOUR BARREL
Table | Table 11 Table 111 Table IV Table V Table | Table 1! Table 111 Table IV Table V Table | Table |1 Table 111 Table 1V Table V
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s|5l5leE|§|EZ|SC|EC|SE|EZ|STIE” s|8|§IE-|S|ET|SC|IEZ|STIET|IET|E" 5‘_&%”3*%“”&“5“245"”&45“24
lz(e |z |° (=2 |° (= [° |= [|° |= glzlC = [° |2 |° |= |° (= |° |= 2zl° = [° |z |° |= |° |=2 [° |=
S|2 2 2 & 2 2 &2 & 2 = 2 2 S|2 2 & 2 2 2

3{1.172)172.11.039| 167.5|1.172[177.7{1.305|190.0| 1. 437| 187. 7 311.687]237.6{1.493[231.1]1.687]|244. 7] 1.882]261.0 2. 076 | 262. 9 3{2.203|305.2)1.947|295.8|2.203|313.9]2. 459 | 334. 3] 2.715| 340. 3|

411.246{183.81.113|179.2|1.246|189.81.379/202.3| 1.511]199.0 4]1.786{252.8)1.592|246.3|1.786{260.2|1.980(276.8 ]2.175|277. 6 412.326/323.8]2.070|314.4]2.326|332.8|2.582|353.5| 2.838| 358. 4
6'| 511.320|191.61.187| 187.0/1.320|197.8 1.453|210.7] 1.585| 206. 3 6'[ 5]1.885[262.61.690{256. 1] 1.885[270.3] 2. 079]287. 2 [2.274] 287. 0 6'| 5[2.450]335.7)2.193|326.3]2.450345.0|2.706 | 366. 0| 2. 962| 369. 9

6[1.394|203.311.261(198.7|1.394]209.8]1.527]223.0] 1. 659/ 225. 1 6]1.984[277.8]1.789]271.3] 1. 984] 285. 7] 2. 178]303. 0] 2. 372 305. 8 6]2.573[354.3]2.317|344.9]2.573 | 363. 9|2. 829 | 385. 2| 3.085| 388. 5|

711.468{224.51.335]210.5{1.468]221.81.601/235.4 1.734]237.5 7]2.082(305.2)1.888286.5]2.082|301.2}2.277(318.8|2.471]321.5 712.697]388. 1]2.440]363.5]2.697|382.8]2.953 | 404. 4| 3. 209| 407. 7]

3]1.475|261.6{1.590| 236. 4| 1.762{253. 5| 1. 991|256. 6 | 2.221|242.2 3]2.135]358.12.303[330. 0] 2. 557]356. 4 2. 834|360. 3 [ 3. 231 344. 1 3]2.794{465.8(3.017|431.4]3.351 [461.5[3. 797 | 466. 4| 4. 242] 447. 4

4 11.558|274.9|1.673 | 248.5| 1. 845(265. 8| 2. 075|268. 9| 2. 304] 253.5 412.246(374.9|2.415| 348.2] 2. 668 372. 2| 3. 005|376. | | 3.343 | 358.8 4|2.933]486. 0/ 3. 156 450. 3|3. 490 | 480. 7[3. 936 | 485. 6| 4. 381 465. &
g |5 ]1-642|284.3[1. 756 | 256.5] 1. 928 | 274. 1| 2. 156|277, 3| 2. 387| 280. 5 g | 3[2.357[386.3 ]2, 526 358.4] 2. 719|382, 6 3. 116|386. 5 | 3. 454 391.2 g | 5]3.072]499.5]3.295|462.5|3. 629 | 493. 2|4. 075 | 498. 1| 4. 520] 504. |

6 ]1.725|297.6{1.840| 268.5/ 2. 012|286.5| 2. 241)289.6 | 2.471|292.8 6 [2.468]403.0[2.637[373.8]2.890] 398. 4 3. 227]402. 3 | 3. 565 | 407. 0 6[3.211[518.8)3.434/481.3|3.768512.4]4.213 | 517. 3] 4.659) 523. 3

711.808]301.31.923 | 280.5|2.095|298.92.325]|302.0{ 2. 554/ 305. 2 7]2.579[415.4 2. 748 389. 3 3. 001]414. 2] 3. 338]418.03. 676 | 422. 8 7/3.350{541.0)3.573{500.2|3.907 |531.6|4.352 | 536.5) 4.798] 542. 5|

8 |1.892)337.12.006 | 304.52.178{307.2|2.408)310.3} 2.637{313.5 8]2.690[453.3] 2. 859[ 420. 9] 3. 112[ 424. 6| 3. 450{428. 5 | 3. 787 433.2 8)3.489(581.0[3.712)539.7[4. 046 |544.2[4. 491 | 549. 1| 4.937| 555.0

3 ]1.965|296.9]2.250 303. 7} 2. 606 325. 7 [ 2. 891|329. 2| 3. 176{354. 8 3]2.851430. 6 [3.271[433.3]3.795[464.5] 4. 215]469. | |4.635]503.4 3]3.737]542. 2] 4. 291 564. 9| 4. 985 | 605.5|5.539 | 611. 2] 6. 034] 655.

4 [2.067]310.0]2.352 | 333.8] 2. 708]337. 8] 2.993341. 2] 3. 278 367. 1 4]2.987]446.4[3.406]472.5]3.931|479.9[ 4. 351484.5 4. 771 | 519.2 413.907{561.5]4.461|615.25.154|624.3|5.709 | 630. 1| 6.263] 674. 8

5 12.168]318.4 (2. 453 323. 2| 2.810[345. 8 3. 095)|349.3 | 3. 380{375. 4 5[3.122]459. 1 3. 542 458.3] 4. 067[490. 0] 4. 487[494. 7] 4. 906 | 529. 7 5|4.076|578.5] 4.631|595.5 |5. 324 [ 636. 5 | 5. 879 | 642. 3] 6. 433] 687.3
1o 6 [2.270]330.7]2.555| 353.9] 2.912{357.8|3.197|361.3] 3.481|387.8 10 6[3.258|474.9 |3.678|500.0|4.203/505.5|4.622|510. 1 |5.042|545.4 ™ 6]4.246|597.7]4.801|648.25.494|655.4[6.048 | 661. 2| 6. 603| 706. 5|

7{2.372|355.9}2. 657 | 365.9]3.013|369.9] 3.298|373.3 | 3.583| 400. 2 7]3.394]504. 9 [3.814]515.5] 4. 338 520. 9] 4. 758 {525.6 | 5. 178 [ 561. 2 7{4.416{632.1]4.970|667. 1 [5. 664 |674. 3 [6. 218 | 680. 0] 6. 773] 725. 7|

8 ]2.474)364.912.759{373.9|3.115[377.93.400|381. 3| 3. 685| 408.5 8[3.530]516.03.950]525. 6] 4. 474|531.1[4.894]535.7|5.314|571. 6 814.586|645.2]5.140|679. 3 |5. 833 |686.5|6.388 | 692. 2| 6.942| 738.2

9 |2.576{394.3 2. 861 | 385.9/3.217)389.9)3.502|393.4] 3.787|420.8 93.666|556.8 | 4.085|541. 0] 4. 610 546.5|5.030{551. | |5.450)587.4 9]4.755]698.3[5.310/698.2|6.003 | 705.4]6.558 | 711. 1| T.112| 757.4

10 |2.678[410.1{2.963 | 398. 0] 3.313{401. 9] 3. 604]405. 4] 3.883434.4 10]3.801]574.5 |4, 221 556.5] 4.746| 562. 0 5. 166 566. 6 | 5. 585 [ 604. 3 10]4.925(717.3/5.480| 717. 1 [6. 173 | 724. 9 6. 727 130.0| 7. 282| 177. 8

8 |3.282]456.2(3.708 | 458.6]4.219]465. 8| 4.644]495. 8 5. 070/ 505. 6 8[4.703[646.9 | 5.330(643. 6] 6.083|662. 3{6.711]695.8 |7.338]705.2 86.123]819.9]6.953]|831.8|7. 948 | 860.9 |8. 178 | 895. 4] 9. 607| 907. 0l

9 |3.403]453.73.828 | 471.6|4.339(477.5] 4. 765{509. 1 | 5. 190519.0 9{4.863]649.1[5.491[660.0|6.244]677.5 6. 871711.7[7. 499 722.0 9/6.324|826.6|7.153|851.6(8.149(879.5(8.978 | 915. 6 9. 808| 927. 2]
12'[10 3.523]466.43.949 | 484.6] 4. 459 523. 2| 4.885{522. 4] 5.311|532.3 12'[10]5. 024]665.2 | 5. 651 [ 676. 4] 6. 404| 726.5 | 7.032|728.4 7. 659 738. 7 12'{10]6.524(846.1]7.354|871.4(8.349931.2]9.179|935. 8]10. 008| 947. 3

11 [3.643]523.54.069 | 491.1]4.580/532.5[5.005]536. 9 5. 431{541.6 11]5.184]733.7 | 5. 812 695. 0] 6. 565 737. 94 7. 192{745. 0 | 7. 820 750. 2 11]6.725]926.2|7.555]901. 1 [8. 550 | 944. 7 {9. 379 | 954. 4]10. 209} 360. 8

12 |3.764]537. 7{4. 189 538. 3| 4. 700{545. 8| 5. 126|542. 1 | 5.551{584. 6 12[5.345]752.3 | 5.972[745. 4] 6. 725] 754. 7{ 7. 353 764. 1 | 7. 980 | 806. 9 126.926]947. 3] 7. 755 954. 2[8. 751 | 964. 9 [9. 580 | 988. 5]1 0. 409[1032. |

FIVE BARREL SIX BARREL
Table | Table 1] Table 111 Table 1V Table V Table | Table 11 Tabte 111 Table IV Table V

=l |2 |2 18 |2 |2 |2 (8 |2 |8 =le |2 12 (28 |2 |8 |2 |2 |& |2
P E R N E e W L e W -0 - e P A N A NE L R M 1 R N e -
sl ClE-|SC|E-|E°|EZ|S§ |E-|§°|E” c|B|5ClEZ|SC|E|EC|EZ|IS|ET|SEC|E"
2= |° 3 - ® © ® < © < ® 2= |° ) < K = ® % © © 3
I 2 2 2 2 2 |2 2 & & 2 &

3]2.718 369.1]2.400] 364. 3{2. 718 | 386.4|3.036 | 411.2{3.354] 421.8 3| 3.234 431. 8] 2.854] 415. 4] 3.234] 439. 6 3.613| 467. 0f 3. 993| 481. 4

4]2.866 ] 391. 12.548] 386.32. 866 | 408. 7[3. 184 433.9[3.502] 443.4 4] 3. 406{ 457. 2] 3.027] 440. 9] 3, 406| 465. 3| 3.786] 493. 0 4. 166] 506. 4
6'| 5[3.014 405.1)2.697 | 400. 3|3. 014 | 423.0{3.332 | 448.5]3. 650/ 457. 0] 6| 5] 3.579] 473.3] 3.200{ 457. 0f 3.579( 481.7] 3.959| 509. 7| 4.338| 522. 1

6]3.163] 427.1]2.845] 422.3{3. 163 | 445.3]3.480] 471.1]3.798] 475.1 6| 3.752| 498. 8] 3.372| 482. 4 3. 752| 507. 4] 4.132| 535. 7| 4.511| 541.3

7]3.311 467.6]2.993{ 444.3{3. 311 | 467. 6{3. 629 | 493.73.947] 497.7 7 3.925] 545. 3| 3.545| 507. 9] 3, 925( 533. 1] 4. 305| 561. 8] 4. 684] 567. 3 NOTE:

33.454] 567. 4| 3. 731 535. 9[4. 146 | 573.2]4.700 | 578. 9]5. 253 | 557. 7 3| 4.114] 679. 4] 4. 445] 609. 6] 4. 941| 650. 2| 5. 602| 656. 3| 6. 264] 634. 1 Quantities shown in tables are per Iin. foot

4]3.621 | 591.0]3.898] 558. 1}4. 313 | 595. 9]4. 866 | 601.5|5.420| 579.3 4 4.308] 706. 4 4.639] 635. 3| 5. 135| 676. 2] 5. 797| 682. 4| 6. 458] 659. 1 of culvert length.

g |513.788] 606.6]4. 064 572. 44. 479 | 610.5[5. 03| 616. 1|5.586 | 623.2]. g | 5] 4503 724. 0] 4.834] 651.7) 5.330] 692. 9| 5. 991 699. 1] 6. 653} 709. 0

63.954 | 630. 2| 4. 231| 594. 7}4. 646 | 633.1]5. 200 | 638. 8]5.753 | 645.8 6| 4.637 751. 1] 5.028] 677. 4| 5.524| 718. 9] 6. 186} 725. 1| 6.847| 735. 1

7]4.121 661.4]4.398| 617.0{4. 813 | 655.7|5. 366 | 661.4]5.920 668. 4 7] 4.892| 790. 1 5.222{ 703. 1| 5. 719] 745. 0] 6. 380| 751. 2| 7. 042| 761. 1

84.288 | 702. 8] 4.564] 664. 8[4. 979 670.3[5.533 | 676. 0f 6. 086 | 683. 0] 8| 5.086] 834.3| 5.417] 756.6{ 5.913{ 761.7) 6.575( 767. 8] 7. 236| 777. 8

3[4.623 | 685. 6| 5. 140 705. 8{6. 174 | 756.5]6. 863 | 763. 1] 7. 552 | 820. 4 3| 5.509] 816. 5] 6. 333 801. 8| 7.363| 857. 8] 8. 187| 864. 3| 9. 011] 926.5

4]4.827] 708.3{5.516] 768. 0{6. 378 | 778.8|7. 067 | 785.4]7.756| 843.0 4 5.747] 842. 6] 6.571| 873. 6{ 7. 601| 883. 5| 8. 425/ 890. 0f 9. 249| 952. 6|

5]5.030] 730. 0f 5. 720] 741.9]6. 581 | 793.0]7. 271 799. 6{7. 960 857. 6 | 5| 5.984] 868. 7| 6.808| 843. 3| 7.838| 899. 9] 8. 663| 906. 4] 9. 487| 969. 3
1o |_&15-234] 752. 6] 5. 923 806.5]6.785 | 815.3]7.474] 821.98. 164 880. 2| 10|81 6.222/ 894.7] 7.046) 916. 3| 8. 0T6| 925. 6] 8. 900| 932. 1 9. 724| 935. 3

7]5.438 792. 7| 6. 127 828. 8[6. 989 | 837.6]7.678 | 844.28.367 | 902.8 7] 6.460] 939. 5| 7. 284| 942. 1f 8.314] 951. 3] 9. 138| 957. 8f 9. 962{1021. 3|

8[5.641] 88. 0{6.331] 843.1]7.192 | 851.9]7.882 | 858.5(8.571) 917.4 8 | 6.697] 956. 9] 7.521] 958. 4] 8.551] 967. 7] 9. 376] 974. 2]10. 200/1 038. 0|

95.845 [ 872.4|6.534| 865. 4[7. 396 | 874.2|8. 085 | 880. 88.775| 940. | 9| 6.935[1032. 7] 7. 759| 984. 1| 8. 789[ 993. 4] 9. 613| 999. 310 437(1064. |

10[6.049( 894. 1] 6. 738 887. 7{7. 600 | 896. 5[8. 289 | 903. 1/8.978 | 963. 9 10 7. 173]1056. 3| 7.997[1009. 9] 9. 027)1019. 8] 9. 851{1025. 6{10. 675/1091. 3

8[7.544 [1025. 0] 8. 575 [1031. 1[3. 815 {1072. 9]10. 844[1109. 2[1 1. BT61122. | 8| 8.964)1208. 210. 198[1172. 8]11. 677)1220. 8]1 2. 911[1257. 4]14. 144]1270. 0| DES IGN APFROVED AR 1 ZONA p—

97.784[1037.5[8. 816 1054. 4]10. 053]1095. O]1 1. 085(1132. 8]12, 116{1145. 7 9| 9. 245[1225. 6]10. 478[1199. 51 1. 958[1246. 313. 192(1284. 414. 425[1297. 1 . DEPARTMENT OF TRANSPORTAT ION
12'[10]8. 025 [1060. 4] 9. 057 [1077. 6[1 0. 2341150. 9]t 1. 326[1156. 4|1 2. 357]1 169. 3] 12'[10] 9. 526|1252. o]10. 759]1226. 2[1 2. 239)1 305. 613. 4721 311. 4[14. 706[1324. 1 //ﬁ,ﬂw\ HIGHWAYS DIVISION

11 [8. 266 [1151. 9] 9. 297 [1120. 8f1 0. 5351 166. 5[t 1. 566]1177. 1]12. 5981 184. 9 11 9. 807]1354. 61 1. 0401 277. 5[12. 520]1323. 3[13. 753[1334. 3)14. 987]1341. 0 STANDARD DRAWINGS

12 [8.507 [1176. 3[9. 538 [ 178. 5]1 0. 7761 190. 1]i1. 807]1227. 3[1 2. 8381 269. 7] 12 [10. 088]1 382. 51 1. 321]1339. 2[12. 8011 350. 3]14. 034]1395. 4)15. 267]1440. 3| APPROVED FOR STANDARD NO.
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f Symm. about & Ground line BARREL STEEL LIST
TABLE | | TABLE 11 | TABLE I11 | TABLE IV
.'«»E"—m‘"’# FILL | o to5 | 510 10 |10 to 15:]15 1o 20°
i ¥ bars bl Siab (1) 147, I3 20 2
il Walls (M < 12" 13 14 16*
[ Bars_aal spa) 12 £1¢ 104" 6
d|_lp=r1umb Bars coiNo)| 56 56 56 56
o 10 ) *10 *10
5 & T A
i 17-8_| 11-10 | 180 18' -4
y 38 2 24 24
bars e 13%‘1 *7 3 7 7
B al thru a7t ER [/ 8% 8"
j"""s e 12 12-10 | 13-10 | 13-4 | 139
1 =144 -1 | 4-10 | 4l T
) Varies BARREL QUANTITIES
1'-2)> o o Steel */Lf | 439 | 541 [ 511 | 570
Conc. CY/Lf| 2.687 | 3.074 | 3.524 | 3.9712
i BaEE -f Constr. Jt.
© ——— 3 v T
< -/ ( HEAD WALL STEEL LIST
= tlelelsl £ Telele £
3*Cls s e bars f1ez |2 E’ 2 .5 FRE Lé-
" e 12* a | A |*5 [6]10-9][ b | B | *4 [20]2-9
Varies | al | A |*5 |6 -9 bt |str.| %6 [4 229
a2 | A | *5 |6 [122-9 || b2 |str.| *4 [20]21'-6
PART PLAN SECTION B-B a3 A *6 [6 [13'-9 |l b3 |str. | *4 |4 |18'-6
—_ a4 | A | *6 |6 14-9|[ b4 [str. | *4 |4 [14'-6
@5 | A [ *6 |6 160 b5 [str. | *4 [4 (106
. a6 | A |6 |6 170 b6 [str.| *4 [4 |6 -0
16'-0 + 2W al | A "7 (4183 e [str.| 5 [8[3-9
b1 e b a8 |str. | ®*8 [16]|7'-3 |l el |str. | *5 |8 |4'-6
bl bé . = 9. /ec bars a9 [str. | *6 [16]5'-3 || e2 [str. | *6 [8 [5'-3
= (Typ).
bé Dy s— " = b al0 [str. | *4 |6 | 83 || 63 [str.| *1 |8 |60
bS5 5 ¥ al4 & all [str. | *4 |6 |10-3|[ 64 [str. | *8 [8 |6 -9
b4 a4 bd 413 - g R B e al2 [str. [ *4 |6 [11'-9 [ e5 [str.[*3 |6 |7 -3
o 63 a3 =€ B3 412 o = K al3 [str. | *4 [6 [13'-3 CURB
s a2 NN L R PI oo bars . ald [str. | *4 |6 [15-0]| h [str.] *6 |4 [176
al all N i n str.| *4 [16|22' 6| | | J | *4 [12]4-4
~ . J
= b =< 5 2' -6 |*4 gg bars equally spaced | 2' -¢ HEAD WALL QUANTITIES
) R al0 ] 1170 ] Steel 3173 Lbs
I {‘7‘"4 cc bars o 18° cone. A5 B
w J
K p %4 aa bars x 16'-0 J
~ o |« of
;
..
T T = |
[ it | L | W 16' -0 W 1'-0
. L |
% b2 - a9 bars @ 12' a8 bars el2* b2 2'cd ~
*4 gg bars equally spaced Jb—nh bars o~ Stirrups |
Lt T =11 -0 oy e 18"
WING ELEVATION WING ELEVATION N L o Biars I constr. ot |
(Back Fece Reinf.) {Front Face Reint.) 1750] : ' AL e h bars £
— s 1 . A R ~ >
~N

3*Cl.

Varles

o > _j 1 T L e e e A e 5 }
* \)—>\‘— ? SECTION A-A L__F__] SECTION C-C

2 -0 ) DESIGN APPROVED AR IZONA REVISION
- ) bz DEPARTMENT OF TRANSPORTATION
LL)J 5/2 FrieTcEénera\ Notes and Miscel | aneous /ﬂ- HIGHWAYS DIVISION e
B J Detalls, see Std.B-Ol.10. STANDARD DRAWINGS
A Use Table No. 1 next to headwall. ArFRoYADiFOR STANDARD NO.
BENDS 71% !tz 16' x 14' EQUIPMENT PASS 8-03.10
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Skew A ©1 | &2 Skew & 0° 59 10 ° 15° 20°
Skew A 0° 70° | 70° Height H [ 3 4 5" 6 7 3 4 5 6' 7 3 4 5' 6' 7 3 4 5' 3 id 3 4 5 5 7
65° A 1'"6 | 1'-6 | 1'"6| 1'-6 | 1V'-6|1"-6]|1'-6|1'-6| I'6|1'6]|1'-6|1'-6 | 1"-6]1'-6| 1'6|1'6|1'6]| 1'6| '6| I'6| 16| 1'"6| 161616
\ 60° [} ¢ jr-ojr-tjr-2(r-3) 09 jr-ojr-tjr-210-3) 09 fe-ojr-rfr-2fe-3] e [rolv-t|r2 3] ¢ el ra]rzrs
Cu'le_‘ii_" Jawy. Constru®™ | 550 ° C 4 T Jr-ofr-sir-o] « 7 Jr-o[r-s]r-iof s g J1-ifr-s[r-nl s 8 {1-t[1r=2]2-0] ¢ v T2 1] 2]
50° S|e D 2-T | 3-1 |37 [ 41| 4T 2731 [3F-T]a-1]4-1[2-8]3-2]3-8 | a-2|4-8|2-8|3-2]|3-8|4-3]43]2-9]3-3] 3843410
»| S € 66| 8-0]9-6|11'-0{12'-6| 6'-6]8-0]9-6]|11"-0[12-6]6-6]8-0]9-6|11'-0]12-6] 6-0| 7'-6] -0]10-6]12°-0] 6-0| 76| 90 10-6]12°-0
~| @ F I'-1[1'-9]2-4]3-0]3-8]1'-1|1'-9/2-4]3-0]3-8B[1-201-10]2-6]3-1]3-9] 1"-2[1-10] 22-6] 3-3|3-10] '3 | 1'-11| 2-7] 3.3 4-0 |
w| 2 G 6-6|8-0) 9-6|11'"-0/12-6|6-6|8-0]10-0|11'-6/13'-0| 7'-0 | 8'-6 [10'-0[12'-0[13'-6| 7'-0| 90 [ 10°-6|12°-6|14'-0| 1"-6 | 96 | 11'-0| 13--0| 14'-6
v ~|5 J 1'-1 1'-9]2-4|3-0]3 V-1 1'-9|2-4)3-0| 3-8 1-2|1'-10/2-6]3-1]3-9[1r-2{1r-10]2-6]3-3[3-10]1-3]|1-11]2-7|3-3]| 4-0
%o 3 37,@' 3% 1 -3%] 11 -3%| 1" -3%) 1" -3%[ 1 -3%] 1 -3%] 1" -3%] 1 -3%[ 1" -3%] 1 3% 1 3% 1 -3%| U -3%| 1 3%| 1 3% 1u3§§41'-35/. V-3% -4 1r-a ] -4l r-a] e
£ a8 L vorjr-n -2 ot jr-2 {16 1-9 0 2-00 100 [ -1 [ 15 F8 Ul v | ve4| Uo7 1-10] 241 -1 -4 | 17 |1 -T0] 211
H® ] |~ o 1 4 vor 22 -t s - jr-t0) 22 -0 [ 15[ -9 -0l 232 [ 5| r-s | v-11| 2-4| 1'-2 | 1'-5 |1 -10] 22-1] 2 -6
E N TR I W/ R I N A S 2 I Y2 e I A e A T A R A T A N A T A S A S A A I A A A E A B
Skew X - 0° 5° 10° 15° 20°
HeTght H 3 4 5' 6' T 3 4 5' 6' 7 3 4 5 3 7 3 4 5' 6' T 3 4 5' 3 T
A I'-6 | 1'-6 | 1'-6 | 1'-6 | 1'-6 | 1'-6|1'-6[1'-6[1-6[1-6|1-6|]1-6]1-6|16]16]|16|16]|16]|16]|16]16|16]| 161616
B ¢ jr-ojr-rjr-2fr-3) 09 jr-ojr-rjr-2{1-3f 9 [r-ofr-ifr2{r3 e [rolra|r2| 03] ¢ |v-o|v-1]l12]1-3
o t 4 e [ 1 [r-afv-sf 3 e [ 1 [ r-4]r-9f 3 ¢ [ [r-afr-9] ¥ e [ [r-afr-e[ ® * [r-ofr-s]i-10
ol@ D 22-113-0)3-6|4-0]4-5]2-6|3-0)|3-6|4-0[4-6]|2-6[3-0]3-6[4-0[4-6|2-6|3-0|3-6|4-0]|46]2-6]3-1]3-7] a-1]4-7
nwl|2 E 100-0[12'-6|15'-0| 17'-6|20'~0[ 10'-0| 12'-6 | 15'-0| 17'-0] 19'-6] 10'-0] 12'-6 [ 14'-6 [ 17°-0[ 19'-6| 10'-0| 12°-0| 14'-6| 17'-0| 19' 6| 10'-0| 12" -0 14 -6 | 17" 0] 19" -6
-8 F r-ojr-rj2-3j2-nj¥y-sjr-ojr-rfe-3fe-ufy-efr-ofr-rf2-3/2-n|y6|r-0|r-1|2-3|2-1|36|r-0]1-9|2-4]3-0] 3-8
- 2 G 10°-0]12'-6[15'-0| 17" -6 20'-0[ 10'-6 | 13'-0[ 15'-6| 18'-0| 20'-6 | 10'-6 [ 13'-0[ 16'-0] 18'-6 | 21"-0[ 11'-0| 13'~6 | 16'-0| 19°-0| 21' -6 | 11" -6 | 14 -0] 17°-0] 19" -6 | 22' -6
<|la J -0 -7/ 2-3)2-11)3-5|1'-0 ] 1'-7]2-3|2-u{¥-6|r-0o]r-1[2-3/2-u[36|r-0|1r-1|2-3]2-11|36]10]1-9]|2-4]3-0] 3-8
3 1 -3 1 -3%] 1 -3%] 1 -3%] 1 -3%[ 1 -3%] 1 3% 1 -3% 1'-3%)] 1" -3%][ 1 -3%[ 1 -3%[ 1 -3%] 1 -3%[ v 3% 3%| A [ 1A -4 [ 14| 14
L I'-9[2-2[2-6[2-11 3'-4 V-8 2-1 | 25| 2-11 341120 2-6 2-1U[3-3[ 1721 2-5]2-10]¥-2|U'-7]| 2-1] 2-5|2-10] 3-2
1 -9 2-2]2-6[2-n]3- x'-a 2-1, 2-7113-0)3-5/1'-9]2-3]2-T[3-1|36][1-10]2-4]2-9[3-2[3-8[1'-10] 2-5]|2-10] 3-4] 3-9
N 1 -3%) 1 -3%] 1'-3%]| 1" -3%] 1' - "/. B R A R A A Y s A s A Ny A T A R A T A S A I A R A I A A N E A
Skew & 0° 59 10 ° 15° 20°
Helght H [ 3 [0 5' 6' 4 5' 6' B 3 4 5' 6 7 3 4 5' 6' T 3 4 5' 6' [
A 1'-6 [ 1'-6 [ 1'-6] I'-6 r-6[1'-6|1'-6|1'-6f1'"-6)1'"-6[1'-6|1'6|1'-6[1'6]1'6|1'6|1'6|1'6|1'"6|1'6]|1'6]16]1-8
B g [r-ofr-1]r-2 v-ojr-rjrr-2 -3y o9 fr-ofr-rfr-2f -3l Trolvalr2[r3[ 9 [ro| 1|2
& C 3 e |1 |14 ¢ [ n jr-afr-sf o3 e | 1 [ r-a]r-s| 3 e | [r-afr-g]| 3 6 [ u a9
S|e 0 2-6[3-0[3-6]4-0 3-0]3-6 4-0[a-6[2-6[3-0[3-6]4-0]4-6
@le € 12-6 [ 15'-6 [ 18'-6] 21' -6 15'-6] 18" ol2r-ol24-o]12-0[15-0] 18 -0]21-0124' -0
~|e F r-ofr-1]2-3{2-n -1 23 2-n|3-6|r-ofr-1[2-3a[2-1n[3-6
.2 6 12°-6[15 -6 18'-6[21'-6 16'-0] 19'-0 -0{23-0]26'-6]13-6[17'-0]20'-6] 23" -6 | 27' -0
6 |E J r-of -1 2-11 r-1[2-3 2-u[3-e{r-o[r-1{2-3[2-1]3-s
K 1'-3%/( 1 -3%/[ 1" -3%[ 1" -3% 1'-3%] 1' -3%, 1'-3%[1'-3%] -4 1r-al a4 14
L 2-1[2-8[3-2]3-8 2-1] 31 -1l a2t yalyaa ] aa
1 2-1[2-8[3-2|3-8|¢-3[222-8]|3-2 -nja-s|r-alr-nfy-s|a-1a1
SECTION A-A N 1 -3%[ 11 -3%] 1 -3%[ 10 -3%[ 1 -3%] 1 -4 v -4V 1" -4 1 -5V 1 -5hl -6 [ -6 [ 1"-6 [ 1'-6 [ 1'-6

2-%6 Parallel to round L!ne o] *4 @ 18 &L . ';{;ﬁba’s — S s
3 . = L
top of wall o P ~Nlsg 18 ﬁ =L sions | wing Hing el s'nlor:'gf '1‘)::
N 2 SH/-20° Z 0° 1o 10° [0° to 20° "t B10 20°0° £5° 107 to 207
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INLET WINGS
0°Skew 5°Skew 10°Skew 15°Skew 20 "Skew 25" Skew 30 "Skew 357 Skew 40° Skew 45 Skew

Conc. C.Y.| Steel Ibs. | Conc. C.Y.| Steel Ibs. | Conc. C.Y.| Steel Ibs. | Conc. C.Y.| Steel Ibs. |Conc. C.Y.[Steel Ibs. | Conc. C.Y.| Steel Ibs. | Conc. C.Y.| Steel Ibs. | Conc. C.Y.[ Steel Ibs. | Conc. C.Y.| Steel Ibs. | Conc. C.Y.| Steel ibs.
1 8bl.] Ac |l Bbl.| As |1 Bbl.] Ac |l Bbl.| As |1 Bbl.| Ac |1 Bbl.| As |1 Bbl.| Ac |1 Bbl.l| As |1 Bbl.] Ac |1 Bbl.i As [1Bbl.| Ac |1 Bbl.| As [1Bbi.] Ac |1 8bl.] As [IBI.] Ac [18bl.] As [18bl.] Ac [1Bbl.] As |i 8bl.] AC |1 8b1.] As
3] 3.81| .86 | 276 80 | 3.66| .87 271 80 | 3.73| .88 | 281 81 | 3.81] .89 284 83 | 4.00| .92 302 | 85 4.11] .95 | 303 | 88 | 4.23] 1.00| 320 | 93 [ 4.44] 1.05| 332 | 98 .71 113 3417 105 | 4.97( 1.22] 369 [ 113
4'| 5.18| .86 | 316 80 5.00) .87 | 357 80 5.07| .88 | 356 81 5.16| .89 | 368 83 5.38) .92 | 391 85 5.61| .95 405 88 5.76)| 1.00 | 417 93 5.94| 1.05 | 423 98 6.32 L13] 449 | 105 6.80| 1.22| 484 | 113
6'[5'| 6.52| .86 | 452 80 6.59| .87 | 457 80 6.65| .88 | 468 81 6.75| .B9 | 470 83 1.00| .92 | 487 85 141 .95 503 88 7.39) 1.00 | 523 93 7.83] 1.05 | 550 98 8.20 L13] 574 | 105 8.75| 1.22| 597 | 113
6'| 8.26| .86 | 552 80 8.34| .87 | 570 80 8.28| .88 | 564 81 8.67| .89 | 570 83 8.80| .92 | 585 85 08] .95 608 88 9.44] 1.00 | 637 93 9.80| 1.05 | 654 98 |10.30 L13] 681 ] 105 [11.07| 1.22| 747 | 113
7'[10.26| .86 | 774 80 [10.18| .87 | 748 80 [10.25| .88 | 763 81 |10.52 .89 | 735 83 |10.96| .92 | 764 85 28| .95 790 88 | 11.67] 1.00 | 821 93 | 12.11] 1.05 | 857 98 [12.88 .13| 900 | 105 | 13.61] 1.22| 956 | 113

4

6.

8

Span
Hg

w|~|ola|= e~
e
&

3 401 113 | 318 105 3.95| 1.14] 311 106 | 4.02 | 1.15 | 322 107 4111 117 | 332 103 4.31| 1.21] 352 112 1.25 | 356 | 116 4.57| 1.31] 367 121 .80 1.38 | 386 | 128 5.09| 1.48| 398 [ 137 5.38( 1.60) 429 | 149
4'| 5.47] 1.13 | 397 105 5.29| 1.14 | 380 106 | 5.37( 1.15 | 381 107 | 5.47| 1.17 | 400 109 | 5.69| 1.21 | 423 112 .48 485 | 1371 7.22| 1.60| 523 | 1439
g 5' 6.81] 1.13 | 411 105 6.88| 1.14 | 482 106 | 6.95| 1.15 | 493 107 7.06| 1.17 | 499 109 7.31| 1.21] 520 112 .48 611 | 137 S.17( 1.60] 835 | 149
6'| 8.56| 1.13 | 604 105 8.64| 1.14| 620 106 | 8.58| 1.15 | 617 107 8.98| 1.17 | 633 109 | 9.12| 1.21] 649 112 (481 753 | 137 [11.49) 1.60| 823 | 149

48| 937 | 137 |14.03| 1.60| 995 | 149
48| 1150 | 137 [21.19] 1.60] 1247 | 149
.83| 476 | 201 | 5.80] 1.93] 510 | 217
.83] 569 | 201 7.64] 1.99| 607 | 217
.83| 697 [ 201 | 9.59] 1.99| 122 | 217

93| 1.25 | 438 | 116 6.10| 1.31] 444 | 121 .30{ 1.38 | 458 | 128 6.10

471 1.25 | 532 | 116 T.73| 1.31] 551 121
411 1.25 | 674 | 116 9.78| 1.31] 698 121 | 10.16| 1.38 | 723 | 128 | 10.68
7'110.55[ 1.13 | 191 105 [10.48) 1.14| 173 106 [10.55( 1.15 | 788 107 [10.83| 1.17 | 767 109 [11.28) 1.21| 798 112 [ 11.81] 1.25 | 824 | 116 [12.02| 1.31 | 849 121 | 12.48] 1.38 | 893 | 128 |13.27
8'115.95| 1.13 | 892 105 [15.73| 1.14 ] 909 106 16,04 1.15 | 922 107 (16,18 1.17| 935 109 [16.76| 1.21| 948 112 [17.40] 1.25 | 1016 | 116 |17.75| 1.31 | 1037 121 | 18.60| 1.38 | 1086 | 128 |19.50
3'| 4.41] 1.40 | 358 130 4.25( 1.41| 352 131 4.33] 1.43 | 362 132 4.42| 1.45 | 365 135 4.63| 1.49 | 388 139 4.76 | 1.55 | 395 | 144 4.92| 1.62 | 412 | 150 5.16| 1.71 | 456 | 188 5.48
4'| 5.77) 1.40 | 440 130 5.59| 1.41| 422 131 S.68 | 1.43 | 424 132 5.78| 1.45 | 431 135 6.01 [ 1.49 | 462 139 6.27 | 1.55 | 480 | 144 6.45| 1.62 | 492 | 150 6.67| 1.71| 531 | 188 1.10
S' T.11] 1.40 | s21 130 T.18| 1.41| 526 131 1.26| 1.43 | 539 132 | 7.37| 1.45 | 538 135 7.64| 1.49 | 560 138 7.81 | 1.55 | 576 | 144 8.08( 1.62 [ 593 | 150 8.56| 1.71( 659 | 188 8.98

6] 8.86| 1.40 | 651 130 8.94| 1.41| 667 131 8.88 | 1.43 | 664 132 9.29| 1.45 | 675 135 9.44] 1.49 | 691 139 9.75| 1,55 | 720 | 144 [10.13| 1.62 | 750 | 150 {10.53| 1.71{ 800 | 188 |11.08] 1.83| 842 | 201 [11.91] 199 | 913 | 217
10 7']10.86| 1.40 | 840 130 [10.78 1.41) 822 131 [10.86 | 1.43 | 837 132 |11.14] 1.45] 811 135 [11.60) 1.49 | 843 139 | 11.95| 1.55 | 866 | 144 |12.37| 1.62 | 899 | 150 | 12.85]| 1.71| 973 | 188 |13.67| 1.83] 1029 | 201 [14.46] 1.99| 1088 | 217

!
)
i
1
1
1
L 19] 1.38 | 586 | 128 8.59 1
1
1
1
!
!
!
!
1
8'| 16.25] 1.40 | 943 130 [16.04| 1.41| 961 131 [16.35) 1.43 | 974 132 |16.50| 1.45 | 981 135 [17.10| 1.49 | 396 139 | 17.76 | 1.55 | 1067 | 144 |18.12| 1.62 [ 1094 | 150 | 18.99| 1.71 | 1169 | 188 [19.92| 1.83] 1240 | 201 |21.64| 1.99] 1338 | 217
1
1
2
2
2
2
2

9'019.48] 1.40 {1210 130 | 19.29] 1.41[1182 131 |19.36( 1.43 | 1195 132 [19.99 [ 1.45 1225 135 20.60 | 1.49 | 1273 139 [21.30) 1.55 | 1334 | 144 |21.76| 1.62 | 1371 | 150 |22.69| 1.71 {1429 | 188 |23.99| 1.83] 1531 | 201 [25.67| 1.99] 1633 | 217
10| 23.08 1.40 | 1412 130 | 22.84| 1.41)1435 131 |22.95( 1.43 | 1431 132 23.30 1.45 ) 1439 135 124.00| 1.49 [ 1497 139 ]24.76 | 1.55 | 1641 | 144 |25.72| 1.62 [ 1714 | 150 [26.76| 1.71[1806 | 188 [28.34| 1.83| 1961 | 201 [30.18| 1.99] 2070 | 217
8']16.59] 1.69 | 972 156 [16.36] 1.69 | 991 157 [16.71] 1.71 | 1004 159 [ 16.86 | 1.74 | 1007 162 |17.48 ] 1.79 [ 1034 196 | 18.15) 1.86 | 1104 | 204 | 18.52| 1.95 | 1130 | 213 |19.42| 2.06 [ 1179 | 265 | 20.37 .20| 1236 | 334 | 22.13| 2.38| 1348 | 36!
9']19.82| 1.69 | 1240 156 | 19.63| 1.69 | 1205 157 1 19.71] L.71 | 1226 159 {20.35( 1.74 | 1258 162 [20.99] 1.79 | 1312 196 | 21.70| 1.86 | 1362 | 204 |22.16| 1.95 | 1407 | 213 | 23.12| 2.06 | 1440 | 265 | 24.45 il | 361 |
2'(10°[ 23.42 1.69 | 1442 156 |23.18| 1.69 | 1465 157 [23.24| 1.71 | 1454 159 |23.66| 1.74 | 1473 162 24.38| 1.79 | 1526 196 | 25.15) 1.86 | 1678 | 204 |26.13| 1.95 | 1751 | 213 |27.18| 2.06 [ 1817 | 265 |[28.79
11']27.28] 1.69 {1828 156 | 27.16| 1.69 | 1852 157 |27.43| 1.71 | 1865 159 [28.02 | 1.74 | 1882 162 | 29.01| 1.79 | 1938 196 |29.83 ) 1.86 | 2111 | 204 |30.66| 1.95 2193 | 213 |32.29| 2.06 | 2334 | 265 |34.32
12']32.13] 1.69 | 2526 156 | 32.03] 1.69 |2498 157 [32.41) 1.71 2518 159 [33.16| 1.74 | 2480 | 162 |34.22 | 1.79 | 2581 196 | 35.14) 1.86 | 2714 | 204 |36.25| 1.95 | 2828 | 213 |37.74! 2.06 | 2988 | 265 | 39.97

.20] 1537 | 334 [ 26.16] 2.38] 1643 | 36

.20| 1968 | 334 |30.67| 2.38 2080 | 36l
.20 | 2460 | 334 | 36.40| 2.38| 2678 | 36l
,20] 3103 | 334 [43.12]| 2.38] 3421 | 36l

OUTLET WINGS
0°Skew 5°Skew 10°Skew 15°Skew 20°Skew 25" Skew 30 “Skew 35 Skew 40°

kew 45 "Skew
§ S| Conc. C.Y.| Steel Ibs. | Conc. C.Y.| Steel Ibs. | Conc. C.Y.[ Steel Ibs. | Conc. C.Y.[ Steel Ibs. [Conc. C.Y.[ Steel Ibs. [Conc. C.Y. [ Steel ibs. [Conc. C.Y.[ Steel Ibs. | Conc. C.Y.| Steel Ibs. | Conc. C.Y.| Steel 1bs. | Conc. C.Y.] Steel Ibs.
i 1 Bbl.| Ac |1 Bbl.| As |1 8bl.| Ac |l Bbl.| As [I Bbl.; Ac |1 Bbl.| As |1 Bbl.| Ac |1 Bbl.| As |l Bbl.| Ac |1 Bbl.| As |1Bbi.| Ac |1 Bbl.] As |1 Bbl.] Ac |1 Bbl.] As [1Bbl.] Ac |1 Bbl.] As |1 Bbl.| Ac |1 Bbl.] As |1 Bbl.]| Ac |1 Bbl.] As
3'15.98 [ 1.55 | 467 135 | 5.98 | 1.56 | 468 135 | 6.19 | 1.58 | 4715 137 | 6.07 | 1.61 464 140 | 6.31 | 1.65 | 485 143 | 6.58 | 1.71 495 149 ) 6.73 | 1.79 | 520 156 | 7.05 | 1.90 | 538 165 7.43 1 2.03 585 | 177 | 7.82 | 2.20 | 598 191
4'[7.72 | 1.55 | 574 135 | 7.71 | 1.56 | 574 135 | 7.96 | 1.58 | 592 137 | 8,00 1.61 600 140 | 8.28 | 1.65 | 619 143 | 8.56 | 1.71 | 630 149 | 8.74 | 1.79 | 651 156 | 8.96 | 1.90 | 658 165 9.53] 2.03 696 | 177 |10.21) 2.20 | 751 191
6'15'|9.61 | 1.55 | 707 135 | 9.80 | 1.56 | T13 135 | 9.90 | 1.58 | T16 137 | 9.94 | 1.61 124 140 [10.26| i.65 | 734 143 |10.44| 1.71 152 143 |10.78 ) 1.73 | 786 156 | 11.40| 1.90 | 824 165 | 11.89] 2.03 855 | 177 |12.63{ 2.20 | 897 191
6'[11.75] 1.55 | 807 135 {11.94 1.56 | 826 135 |12.23 | 1.58 | 852 137 112.37] 1.61 | 87! 140 |12.66| 1.65 | 882 143 | 12.86 | 1.71 | 890 149 [13.31) 1.79 | 933 156 | 13.79] 1.90 | 956 165 | 14.47| 2.03 995 | 177 |15.50] 2.20 | 1086 | 191 |
7'114.08 | 1.55 | 976 135 114.29( 1.56 | 981 135 [14.63} 1.58 | 1050 | 137 | 14.77f 1.61 | 1040 | 140 [15.17} 1.65 | 1077 [ 143 | 15.54 | 1.71 | 1107 | 149 |16.02] 1.79 | 1151 156 | 16.58| 1.90 | 1192 | 165 | 17.60| 2,03 | 1252 177 {18.52| 2.20 | 1328 1391
31650 | 2.02 | 525 [ 177 [ 651 ]2.03] 525 [ 178 | 6.3 [2.05| 534 | 180 | 6.61 | 2.03 | 53 | 184 [6.87 | 2,15 558 | 189 [ T.16 [2.23 | 570 [ 196 | 7.34 | 2.34 | 582 | 204 | 7.68 | 2.47 | 616 | 216 | 8.11] 2.64 | 636 | 231 | 6.5 | 2.86 | 683 | 251
4'/8.25 | 2.02 | 613 | 177 | 8.24 | 2.03 | 613 | 178 | 8.50 | 2,05 | 632 | 180 | 8,55 2.09 | 654 | 184 |8.84 | 2.15 | 674 | 189 | 9.14 | 2.23 | 686 | 196 | 9.35 | 2.34 | 694 | 204 | 9.60 | 2.47 | 717 | 216 | 10.21] 2.64 | 757 | 231 |10.94| 2.86 815 | 251
g 5'[10.14 | 2.02 | 746 177 ]10.34| 2.03 | 753 178 |10.44] 2.05 | 756 180 [10.49| 2.08 | 773 184 |10.82| 2.15 | 789 189 | 11.02 | 2.23 | 804 196 [11.39] 2,34 | 823 204 | 12,05) 2.47 ! 883 216 | 12.58] 2.64 916 | 231 |13.38] 2.86 | 961 | 251 |
6'112.28 | 2.02 | 877 177 |12.48| 2.03 | 896 178 12.78 | 2.05 | 924 180 [12.93] 2.09 | 958 184 |13.23] 2.15 | 970 189 | 13.45| 2.23 | 9719 196 |13.93] 2.34 | 1010 | 204 | 14.43| 2.47 | 1049 | 216 | 15.16| 2.64 | 1092 | 231 |16.25] 2.86 | 1187 251
7']14.62 | 2.02 | 1016 | 177 |14.84| 2.03 | 1021 178 |15.18} 2.05 | 1081 180 | 15.33| 2.09 | 1095 | 184 |15.74] 2.15 | 1126 189 | 16.13]2.23 | 1163 | 196 |16.65| 2.34 | 1195 | 204 | 17.23| 2.47 | 1253 | 216 | 18.30] 2.64 | 1314{ 231 [19.27 2,86 | 1393 | 251
8']20.30 | 2.02 | 1278 | 177 |20.18{ 2.03 | 1256 | 178 |20.48 ] 2.05 | 1270 | 180 | 20.72] 2.09 | 1316 | 184 [21.49| 2.15 | 1360 | 189 | 22.12| 2.23 | 1389 | 196 [22.50| 2.34 | 1412 | 204 [23.53[ 2.47 | 1479 | 216 | 24.62| 2.64 | 1556 | 231 |26.70| 2.86 | 1688 | 251
3'[7.06 [ 2.51 | 589 | 220 | 7.06 | 2.52 [ 589 | 221 | 7.29 | 2.55 | 598 | 223 | 7.19 | 2.59 | 586 | 228 | 7.46 | 2.67 | 610 | 235 | 7.77 { 2.77 | 625 | 243 | 7.97 | 2.89 | 851 | 254 | 8.36 | 3.06 | 702 | 298 | 8.83| 3.27 | 739 | 318 | 9.33 | 3.54 | 781 | 344
4'18.80 [ 2.51 679 220 | 8.80 | 2.52 | 679 221 | 9.06 | 2.55 | 696 223 | 9.13 | 2.59 | 107 228 | 9.43 | 2.67 | 728 235 | 9.76 | .77 | 744 243 | 9.99 | 2.89 | 165 254 | 10.27) 3.06 | 806 | 298 | 10.93| 3.27 865 | 318 |11.72] 3.54 | 917 344 _|
5'110.70 | 2.5! 814 220 |10.90| 2.52 | 821 221 |11.01 | 2.55 | 825 223 [11.07| 2.59 | 834 228 |11.42| 2.67 | 845 235 | 11.64 ] 2.77 | 863 243 |12.04{ 2.89 | 895 254 [12.72) 3.06 | 973 298 | 13.30] 3.27 | 1027 318 |14.16| 3.54 | 1066 | 344
1 6'112.84 | 2.51 947 220 |13.04] 2.52 | 967 221 |13.35) 2.55 | 996 223 [13.51) 2.53 | 1016 | 228 |13.82 2.67 | 1029 | 235 | 14.07 | 2.77 | 1041 | 243 |14.57) 2.89 | 1085 | 254 | 15.11| 3.06 | 1143 | 298 | 15.88] 3.27 1205| 318 |17.04 ) 3.54 | 1295 | 344
to 7'[15.18 | 2.51 | 1088 | 220 [15.40) 2.52 | 1094 | 221 [15.75| 2,55 | 1165 | 223 [ 15,91 2.59 | 1155 | 228 |16.34| z.67 | 1187 | 235 | 16.75| 2. 77 | 1221 | 243 17.30| 2.89 [ 1268 | 254 [ 17.91 3.06 | 1350 | 298 | 19.03| 3.27 | 1430] 318 [20.06| 3.54 | 1503 | 344
8'120.88 | 2.51 | 1354 | 220 |20.77| 2.52 | 1332 | 221 |21.08 | 2.55 | 1346 | 223 | 21.32| 2.59 | 1378 | 228 |22.11| 2.67 | 1424 | 235 |22.76 | 2.77 | 1456 | 243 [23.17| 2.89 | 1492 | 254 [24.23] 3.06 | 1579 | 298 | 25.37| 3.27 | 1670 318 |27.51| 3.54 | 1797 | 344
S']24.31 ] 2,51 | 1530 | 220 |24.44| 2.52 | 1560 | 221 |24.89 | 2.55 | 1567 | 223 |25.17] 2.59 | 1584 | 228 |26.06] 2.67 | 1632 | 235 | 26.75| 2.77 | 1756 | 243 [27.25| 2.89 | 1801 254 |28.38| 3.06 | 1872 | 298 | 29.95| 3.27 | 2000 318 |31.98| 3.54 | 2125 | 344
10'127.99 | 2,51 | 1830 | 220 [28.14| 2.52 | 1827 | 221 |28.65( 2.55 | 1860 | 223 |28.94| 2.59 | 1872 | 228 {29.90| 2.67 | 1935 | 235 | 30.52 | 2.77 | 2086 | 243 |31.65| 2.89 | 2178 | 254 | 32.88| 3.06 | 2283 | 298 | 34.73| 3.27 | 2463| 318 [36.92| 3.54 | 2595 | 344
8']21.47 | 2.98 | 1385 | 264 [21.36 2.99 | 1377 | 265 |21.68 | 3.02 | 1386 | 268 |21.93| 3.08 | 1427 | 274 [22.74| 3.17 | 1486 | 311 |23.40| 3.29 | 1516 | 323 |23.83 | 3.44 | 1545 | 337 |24.93] 3.64 | 1614 | 397 | 26.11] 3.89 | 1684 | 475 |28.32| 4.21 | 1833 | 513
9'|24.90 | 2.98 | 1576 | 264 [25.04| 2.99 | 1606 | 265 [25.49 [ 3.02 | 1614 | 268 [25.78| 3.08 | 1634 | 274 |26.68| 3.17 | 1694 | 311 |27.4C| 3.29 | 1808 | 323 |27.92| 3.44 | 1855 | 337 |29.08| 3.64 | 1908 | 397 [ 30.70| 3.89 | 2024 | 475 [32.79] 4.21 | 2165 | 513
2'|10']28.58 | 2.98 | 1876 | 264 |28.74| 2.99 | 1873 | 265 [29.25| 3.02 | 1898 | 268 [29.55| 3.08 | 1922 | 274 |30.52| 3.17 | 1998 | 311 [ 31.16| 3.29 | 2148 | 323 [32.32| 3.44 | 2232 | 337 | 33.58| 3.64 | 2319 | 397 | 35.48| 3.89 | 2488 | 475 |[37.73| 4.21 | 2632 | 513
11'(32,86 | 2.98 | 2175 | 264 [33.17) 2.99 | 2235 | 265 [33.71| 3.02 | 2243 | 268 |34,51| 3.08 | 2285 | 274 |35.56| 3.17 | 2344 | 311 | 36.27 | 3.29 | 2614 | 323 |37.22| 3.44 | 2703 | 337 [39.12| 3.64 | 2869 | 397 | 41.50] 3.89 | 3018 475 |43.95 4.21 | 3268 | 513
12'[37.72 | 2.98 | 2866 | 264 |38.11) 2.99 | 2849 | 265 [39.17 3.02 | 2890 | 268 |39.56| 3.08 | 2968 | 274 |40.87| 3.17 | 3045 | 311 | 42,02 | 3.29 | 3250 | 323 |43.24 3.44 | 3372 | 337 |44.93| 3.64 | 3552 | 397 | 47.51] 3.89 | 3690 475 |51.16] 4.21 | 4049 | 513
NOTES : - tor headwalls ofi is sh i Tasi NOTATIONS : DESIGN APPROVED AR [ ZONA REVIS 10N
ﬁél ]Q‘(JST‘]‘OT‘E?I?)"? or headwalls or barrels shown In lable Ac = Inlet or outlet concrete quantity per additional barrel. D Al DEPARTHMIEGNHTWAOYFS TDRIAVNISSPIOORNTATION g
Quantities are shown for single barrel culvert only. STANDARD DRAWINGS
Multi-barrel culvert headwal| quantities are obtained by adding, A's = Inlet or outlet steel quantity per additional barrel.
for each additional barrel, As and Ac to the inlet and outlet SPEROVED ron HEADWALL QUANTITIES STANDARD NO.
quantities. 7. Lz 2 :1 SLOPE B-05.10
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INLET WINGS
el 0" Skew 5°Skew -10°Skew 15°Skew 20" Skew 25" Skew 30°Skew 35° Skew 40 Skew 45" Skew
,,,g 2 Conc. C.Y. Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y Steel Ibs. Conc. C.Y. Steel Ibs.
18b1.] Ac [18b.] s |18bl.] Ac [18b1.] As |18o1.] Ac [180l.] As[18ol.] Ac |18ol.l As {18bl.] Ac [1Bbl.] As [18bl.] Ac [1Bbl.|] As [1Bbl.| Ac |I1Bbl.] As |IBbl.| Ac [1Bbl.] As |18bl.] Ac [18Bbl.] As |18bl.] Ac [1Bbl.[As
3] 4.80 86| 342 80 4.84 .87) 351 80 | 4.92 .88 357 81 5.11 .89 318 83 5.40 .92| 400 85 5.73 .95{ 420 88 5.82| 1.00| 436 93 5.82| 1.05] 431 98 6.07] 1.13| 440 105 6.44| 1.22| 412 113
4'| 6.38 86| 455 80 6.68 .87| 415 80 | 6.77 .88 471 81 7.11 .89] 512 83 1.46 .92) 521 85 1.84 .95| 560 88 8.06( 1.00| 530 93 B.06| 1.05| 580 98 8.34| 1.13] 595 105 8.77| 1.22| 635 113
65| 8.44 86| 593 80 8.64 .87] 613 80 | 8.88 .88| 620 81 9.41 .89 668 83 9.92 .92| 708 85 | 10.47 L95] 144 88 10.59| 1.00| 756 93 [10.74] 1.05| 766 98 |10.93| 1.13] 783 105 [ 11.44| 1.22| 808 113
6']10.92 86| 762 80 | 1L 11 87 114 80 |11.47 .88| 792 81 [11.89 .89) 814 83 |12.76 .92| 874 85 |13.35 .95] 915 88 13.51] 1.00| 831 93 [13.69] 1.05| 949 98 |14.06| 1.13] 964 105 | 14.79) 1.22]1014 113
7'} 13.81 86 | 1048 80 |14.00 .87[1070 80 |14.39 881088 81 |14.96 .89 1060 83 [15.79 .92 1121 85 | 16.62 .95] 1181 88 16.81] 1.00|1213 93 | 16.86| 1.05]1217 98 |17.52| 1.13]1257 105 | 18.49] 1.22[1318 113
3'[ 5.09| 1.13] 388 105 S.14] 1.14] 399 106 | 5.22| 1.15]| 405 107 5.42 | 1.17] 435 103 5.72| 1.21] 460 112 6.06| 1.25| 482 | 116 6.17( 1.31] 492 121 6.18] 1.38) 495 128 6.46 | 1.48| 506 137 6.87 | 1.60| 541 149
4'| 6.68| 1.13| 480 105 6.98| 1.14| 500 106 | 7.08| 1.15] 503 107 7.42 | 1.17] 542 108 | 7.79| 1.21]| 560 112 8.18| 1.25| 590 | 116 8.41| 1.31] 616 121 8.43| 1.38] 616 128 8.73| 1.48] 632 | 137 3.20] 1.60| 674 149
8 5| 8.74] 1.13] 618 105 8.94| 1.14| 638 106 9.18] 1.15| 646 107 9.73| 1.17] 698 109 |10.24| 1.21| 739 112 | 10.81| 1.25| 778 | 116 10,95 1.31) 784 121 J11.12f 1.38] 802 128 |41.33| 1.48| 814 137 | 11.87] 1.60| 847 149
6| 11.22] 1.13]| 824 105 {11.41( 1.14] 835 106 [11.78| 1.15| 858 107 [12.21| 1.17] 889 109 [13.09| 1.21] 954 112 | 13.69| 1.25] 998 [ 116 13.86| 1.31[1008 121 [14.07( 1.38/1034 128 | 14.47| 1.48]1051 137 | 15.22| 1.60[1104 149
7] 1411 1.13]1073 105 [ 14.31} 1.14]1095 106 [14.71| 1.15]1114 107 |15.28 | 1.17}1083 109 |16.12 | 1.21]1155 112 | 16.97| 1.25] 1206 | 116 17.18] 1.31]1236 121 117,24 1.38]1253 128 | 17.93] 1.48[129%5 137 ]18.93| 1.60)1358 149
8'|20.83| 1.13]1168 105 [21.54| 1.14]1231 106 |22.01| 1.15]1258 107 | 23.01f 1.17}1332 109 |24.55 [ 1.21]1404 112 [25.70] 1.25] 1498 | 116 | 25.97| 1.31]1533 121 [ 26.47] 1.38] 1551 128 | 27.09| 1.48 1618 137 [28.50| 1.60] 1699 143
3| 5.40( 1.40| 432 130 5.45| 1.41] 443 131 5.54 | 1.43| 450 132 5.74| 1.45| 414 135 6.05| 1.43| 501 133 6.41| 1.55) 527 | 144 6.53| 1.62| 543 150 6.56| 1.71| 569 188 6.86| 1.83] 591 201 7.30| 1.99] 627 211
4'| 6.99| 1.40| 526 130 7.29| 1.41| 547 131 7.40 | 1.43| 550 132 T.74| 1.45| 585 135 8.12| 1.49| 604 133 8.53| 1.55| 638 | 144 8.78| 1.62| 666 150 8.82| 1.71| 694 188 9.14] 1.83| 7121 201 9.64| 1.99| 765 211
5'| 9.05| 1.40| 667 130 9.26| 1.41| 688 131 9.51| 1.43] 696 132 [10.06| 1.45| 743 135 |10.58 | 1.49| 786 139 | 1117 1.55| 830 | 144 11.32] 1.62| 842 150 | 11.51] 1.71] 884 188 | 11.74]| 1.83| 907 201 | 12.32] 1.99| 939 | 217
10 6'|11.53| 1.40| 876 130 |11.73| 1.41] 887 131 |12.10] 1.43| 912 132 [12.55] 1.45| 937 135 |13.44| 1.49]1005 139 [14.06| 1.55| 1054 | 144 14.24| 1.62|1069 150 |14.46| 1.71[1120 188 | 14.88| 1.83|1148 | 201 |[15.67 1.99]1202 217
7']14.43| 1.40{1128 130 | 14.63| 1.41] 1151 131 [15.04| 1.4311171 132 |15.62 | 1.45]1139 135 |16.47 | 1.49]1209 139 [17.33] 1.55] 1265 | 144 17.56| 1.62] 1301 150 | 17.64| 1.71]1343 188 {18.35) 1.83[1335 [ 201 | 19.38| 1.991459 211
8'|21.23| 1.40]1225 130 |21.88 | 1.41]1290 131 |22.36| 1.43[1318 132 |23.37| 1.45)1387 135 |24.93 | 1.49]1462 139 [26.09| 1.55| 1561 | 144 [26.38| 1.62]1607 150 | 26.89| 1.71{1644 188 [ 27.54| 1.83|1717 [ 201 |28.98| 1.991804 211
9'|25.65| 1.40] 1580 130 [26.36| 1.41]1655 131 26,92 | 1.43)1687 132 [ 27.91] 1.45[1756 135 [29.75| 1.49]1849 139 | 31,21 1.55f 1905 | 144 ]31.57| 1.62]1965 150 |32.18] 1.71]2007 188 [33.02| 1.83|2074 201 |34.98| 1.99)2212 2171
10'f 30.59| 1.40] 1858 130 131.03( 1.41)1892 131 {31.90( 1.43]1948 132 [33.29| 1.45]2040 135 |34.99 | 1.49]215] 139 [36.88| 1.55| 2292 | 144 | 37.43| 1.622366 150 |37.94| 1.71[2442 188 | 39.43| 1.83|2553 201 | 41.33| 1.99/2670 | 217
8'|21.60| 1.69]1254 156 [22.26| 1.89] 1321 157 |22.75| 1.71}1348 159 [23.77) 1.74]1413 162 | 25.35| 1.79|1502 196 | 26.54| 1.86] 1599 | 204 | 26.84| 1.95]1645 213 [27.37] 2.06]1656 265 |28.04| 2.20(1712 | 334 |29.53| 2.38|1816 361
9'[26.06| 1.69] 1611 156 |26.74| 1.69]1687 157 |27.31| L.71]1710 159 [28.31]| 1.74]1730C 162 |30.18 1 1.791889 196 | 31.66| 1.86| 1944 | 204 |32.04| 1.95]2003 213 [32.67| 2.06]2019 265 |33.53| 2.20[2082 | 334 |35.53| 2.38|2210 361
12'}10'] 30.96 | 1.69 1889 156 | 31.41} 1.69]1923 157 [32.30| 1.71]1980 159 33.70| 1.74]2065 162 |35.43 ] 1.79/2192 196 | 37.34| 1.86) 2331 | 204 37.91] 1.95)2389 213 [38,44| 2.06 2456 265 [39.95| 2.20[2562 | 334 |41.89| 2.38 2682 361
11'| 36.81| 1.69]2573 156 |37.27| 1.69]2625 157 [38.25| 1.71]|2677 159 |39.97| 1.74|2177 162 |42.14| 1.79]289%4 196 |44.33| 1.86| 3038 | 204 |[44.50| 1.95]30%6 213 |45.38| 2.06[3194 265 [47.09| 2.20[3336 | 334 |49.43| 2.383542 361
12'] 43.37| 1.693310 156 | 43.91) 1.69|3374 157 |45.07| 1.71}3486 159 |46.79 | 1.743583 162 |49.68 | 1.79)|3117 196 | 51.55| 1.86| 3917 | 204 [52.28| 1.95]|3987 213 |53.38] 2.06|4072 265 | 55.28| 2.20[4181 | 334 |58.56| 2.38 4472 361
OUTLET WINGS
<. 0" Skew : 5 Skew 10"Skew 15" Skew 20" Skew 25" Skew 30°Skew 35" Skew 40" Skew 457Skew
§ 2 Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. Steel Ibs. Conc. C.Y Steel Ibs.
1 Bol.] Ac |1801.] As |16, Ac |18b1.] As |18bl.] Ac |1801.] As |1861.] Ac [1801.] As [181.] Ac [18ol.] As|i8vl.] Ac [181.] As [1Bbl.| Ac [I1Bbl.|] As [1Bbl.] Ac [1Bbl.] As|18bl.] Ac |18l.] As |IBbl.f Ac [IBI.]As
3| 8.58 | 1.55 | 639 135 | B.74 | 1.56 [ 657 135 | 8.75 | 1.58 | 658 137 | 8.96 | 1.61 | 667 140 | 9.17 | 1.65 | 685 143 | 9.16 | 1.71 | 678 149 [9.29 | 1.73 | 703 156 | 9.25 | 1.90 | 695 | 165 |9.62 [2.03 | 711 177 ]10.19]2.20 | 763 191
4'[11.40 1.55 | 837 135 |11.58 | 1.56 | 843 135 [11.60)| 1.58 | 845 137 [11.65] 1.61 | 853 140 | 11.97[ 1.65 | 867 143 |11.89 | 1.71 | 862 149 [12.21] 1.79 | 905 156 [12.19]1.90 | 892 [ 165 |12.58 | 2.03 | T14 177 [13.21 ] 2,20 | 874 191
65 [14.49] 1.55 | 1043 | 135 |14.71] 1.56 | 1062 | 135 [14.74] 1.58 | 1060 | 137 |[14.78] 1.61 [ 1062 | 140 |15.34| 1.65 | 1098 | 143 |15.28 | 1.71 | 1099 | 143 |15.43 ) 1.79 | 1120 | 156 |15.62) 1.90 | 1131 | 165 [15.86 [2.03 | 1150 | 177 |16.57 | 2.20 | 1195 | 19!
6| 17.97] 1.55 | 1241 | 135 [17.99| 1.56 | 1235 | 135 | 18.26| 1.58 | 1278 | 137 |18.51| 1.61 | 1281 140 [18.92 1.65 | 1314 143 |18.85 | 1.71 [ 1317 | 149 [19.04 | 1.79 | 1342 | 156 |19.26| 1.90 | 1362 | 165 [19.75 | 2.03 | 1584 177 120,67 | 2.20 [ 1453 | 191
7121.70] 1.55 | 1493 | 135 [21.82 1.56 | 1512 | 135 |22.09| 1.58 | 1584 | 137 |22.38] 1.61 | 1611 140 |23.06| 1.65 | 1656 | 143 |22.81 [ 1.71 | 1631 149 123.03 | 1.79 [ 1672 | 156 [23.05| 1.90 | 1673 | 165 |23.90 | 2.03 | 1725 177 |25.06 | 2.20 | 1805 | 181
3] 9.12 | 2.02 | 706 177 [ 9.29 | 2.03 | 725 178 | 9.31 | 2.05 | 726 180 [ 9.53 | 2.09 | 751 184 | 9.76 [ 2.15 | 170 189 [ 9.76 | 2.23 | 764 196 | 9.91 | 2.34 | 776 204 | 9.891 | 2.47 783 | 216 |10.32 | 2.64 | B8Ol 231 [10.95 | 2.86 | 857 251
4'|11.96] 2.02 | 877 177 |12.14| 2.03 | 883 178 | 12.17| 2,05 | 885 180 |12.23| 2.09 | 308 184 | 12.56| 2.15 | 919 189 |12.50) 2.23 | 915 196 |12.85) 2.34 | 947 204 |12.85| 2.47 952 | 216 |13.29 | 2.64 | 975 231 |13.98 | 2.86 | 1038 | 251
8 5'[15.06| 2.02 | 1083 | 177 [15.28 | 2.03 | 1102 178 [ 15.31] 2.05 [ 1100 [ 180 [15.36{ 2.09 | 1117 | 184 [15.94]2.15 | 1154 189 [15.90) 2.23 [ 1155 | 196 |16.08 | 2.34 | 1164 | 204 |16.30| 2.47 | 1190 | 216 [16.58 [ 2.64 | 1205 | 231 |17.34 | 2.86 | 1259 | 251
6 118.55] 2.02 | 1316 | 177 |18.57] 2.03 | 1310 | 178 [18.84 2.05 | 1360 | 180 [19.11] 2.09 | 1385 | 184 |19.53] 2.15 [ 1419 | 189 |19.48| 2.23 | 1423 | 196 |19.69 | 2.34 | 1435 | 204 [19.94| 2.47 | 1470 | 216 |20.48 | 2.64 | 1496 | 231 |21.45| 2.86 | 1569 | 251
722,28 2.02 | 1534 | 177 |22.41] 2.03 | 1553 | 178 |22.68] 2.05 | 1625 | 180 |22.99| 2.09 | 1670 | 184 |23.68)2.15 | 1712 189 |23.44 | 2,23 | 1679 | 196 [23.69 | 2.34 | 1711 | 204 |23.74| 2.47 | 1733 | 216 [24.64 | 2.64 | 1787 | 23] |25.85| 2.86 | 1870 | 251
8 [30.92) 2,02 | 1924 | 177 [31.11] 2.03 | 1901 178 | 31.48] 2.05 | 1930 | 180 [31.62| 2.09 | 1958 | 184 [32.45]| 2.15 | 1996 | 189 |32.50| 2.23 | 2019 | 196 |32.B1 | 2.34 | 2062 | 204 [33.35| 2.47 | 2084 | 216 |34.09 | 2.64 | 2158 | 231 |35.76 | 2.86 | 2264 | 251
3] 9.69 | 2.51 | 715 220 | 9.86 | 2.52 | 134 221 | 9.89 | 2.55| 194 223 |10.12 | 2.59 | 805 228 |10.37| 2.67 | 825 235 |10.40 | 2.77 | 824 243 |10.57 | 2.83 | 843 254 [10.60 | 3.06 874 | 298 |11.05 |3.27 | 811 318 |11.74] 3.54 | 96l 344
4'[12.54| 2.51 | 949 220 |12.72| 2.52 | 956 221 [12.76] 2.55 | 958 223 |12.83| 2.59 | 967 228 |13.73] 2.67 | 980 235 [13.14 | 2.77 | 978 243 |13.51 | 2.89 | 1021 | 254 [13.55) 3.06 | 1047 | 298 |14.03 {3.27 | 1089 | 318 [14.77 | 3.54 | 1147 | 344
5| 15.65] 2.51 | 1160 | 220 |15.87| 2.52 | 1179 | 221 | 15.91] 2.55 | 1177 | 223 [15.97| 2,59 | 1181 | 228 [16.57| 2.67 | 1218 | 235 |16.54 | 2.77 | 1223 | 243 |16.75| 2.89 | 1244 | 254 |17.00| 3.06 | 1289 | 298 |17.32 | 3.27 | 1323 | 318 |18.15] 3.54 | 1369 | 344
10 6 | 19.14| 2.51 | 1396 | 220 |19.17] 2.52 | 1389 | 221 | 19.44[ 2.55 | 1434 |- 223 [19.72] 2.59 | 1452 | 228 |20.16| 2.67 [ 1488 | 235 |20.13 | 2.77 | 1495 | 243 [20.36 | 2.89 | 1520 | 254 |20.65| 3.06 | 1573 | 298 |21.23 | 3.27 | 1617 | 318 [22.27 | 3.54 | 1684 | 344
7 122.88] 2.51 | 1617 | 220 |23.01] 2.52 | 1636 | 221 | 23.29] 2.55 | 1710 | 223 |23.61| 2.59 | 1738 | 228 [24.32{ 2.67 [ 1784 | 235 [24.10[ 2.77 | 1754 | 243 |24.38 | 2.89 | 1799 | 254 |24.46| 3.06 | 1839 | 298 [25.40 | 3.27 | 1912 | 318 |26.67 | 3.54 | 1989 | 344
8 | 31.56| 2.51 | 2011 | 220 |31.75| 2.52 | 1988 | 221 | 32.13| 2.55 | 2018 | 223 [32.27] 2.59 | 2032 | 228 [33.13]2.67 | 2072 | 235 |33.19| 2.77 | 2097 | 243 [33.53 | 2.89 | 2154 | 254 |34.10) 3.06 | 2193 | 298 |34.89 | 3.27 | 2281 318 |36.62 | 3.54 | 2387 | 344
9 [37.18| 2.51 | 2325 | 220 |37.38| 2.52 | 2357 | 221 | 37.48| 2.55 | 2342 | 223 [38.21] 2.59 | 2395 | 228 |39.20| 2.67 | 2454 | 235 |38.96 | 2.77 | 2490 | 243 [39.37| 2.89 | 2559 | 254 |40.04| 3.06 | 2604 | 298 |41.01 | 3.27 | 2687 | 318 |43.32 | 3.54 | 2848 | 344
10'| 43.26 | 2.51 | 2781 220 |43.54 | 2.52 | 2767 | 221 | 43.61| 2.55 | 2801 | 223 |44.42] 2.59 | 2844 | 228 [45.49| 2.67 | 2910 | 235 [45.27 | 2.77 | 2924 | 243 [45.87 | 2.89 | 3008 | 254 [46.44| 3.06 | 3087 | 298 [48.13 | 3.27 | 3218 | 318 |50.32 | 3.54 | 3354 | 344
8 | 32.22| 2.98 | 2038 | 264 |32.41] 2.99 | 2025 | 265 | 32.79| 3.02 | 2056 | 268 |32.95] 3.08 | 2073 | 274 [33.82[3.17 {2126 | 311 [33.903.29 | 2159 | 323 |34.26 | 3.44 | 2207 | 337 |34.87| 3.64 | 2230 | 397 [35.70 | 3.89 | 2294 | 475 [37.49 | 4.21 | 2424 | 513
9' | 37.85] 2.98 | 2373 | 264 |38.05 | 2.99 | 2405 | 265 | 38.15| 3.02 | 2390 | 268 |38.90] 3.08 [ 2446 | 274 [39.90|3.17 | 2505 | 311 |39.68 | 3.29 | 2552 | 323 [40.11 | 3.44 | 2614 | 337 |40.81| 3.64 | 2641 | 397 |41.83 | 3.89 | 2712 | 475 |44.21 | 4.2] | 2871 | 513
1210 43.94| 2.98 | 2829 | 264 |44.21 | 2.99 | 2815 | 265 | 44.29| 3.02 | 2850 | 268 |45.12| 3.08 | 2896 | 274 |46.20| 3.17 | 2975 | 311 |46.00) 3.29 | 2987 | 323 |46.62 | 3.44 | 3048 | 337 |47.22| 3.64 | 3125 | 397 |48.96 | 3.89 | 3245 | 475 |51.21 | 4.21 | 3392 | 513
11'| 50.88 | 2.98 | 3330 | 264 |51.13 | 2.99 | 3362 | 265 | 51.25| 3.02 | 3360 | 268 [52.34] 3.08 | 3422 | 274 [53.70]3.17 | 3536 | 311 |53.70 | 3.29 | 3747 | 323 |53.85 | 3.44 | 3803 | 337 |54.81] 3.64 | 3911 | 397 |56.73 | 3.89 | 4067 | 475 |59.38 | 4.21 4300 | 513
12'| 58.80] 2.98 | 4507 | 264 |58.86 | 2.99 | 4482 | 265 | 59.56) 3.02 | 4558 | 268 |60.40] 3.08 | 4593 | 274 |61.49] 3.17 | 4699 | 311 |61.50| 3.29 | 4669 | 323 [62.28 | 3.44 | 4742 | 337 |63.44] 3.64 | 4837 | 397 65.55 | 3.89 | 4960 | 475 |69.28 | 4.21 | 5287 | 513
NOTES :
;I—HH for headwalls of b Is sh in Tabl NOTATIONS : DESICN APPROVED AR 1ZONA REVISION
uan es are for headwalls of barrels shown in Table
No. lq( 0-10' F111). . g DEPARTMENT OF TRANSPORTATION e
Quantities are shown for single barrel culvert only. Ac = Inlet or outlet concrete quantity per additional barrel. AM HIGHWAYS DIVISION
. 3 STANDARD DRAWINGS
Multi-barrel culvert headwal| quantities are obtained by adding,
for each additional barrel, As and Ac to the inlet and A s = inlet or outlet steel quantlty per additional barrel. ;’::f:gfa:‘ﬁ HEADWALL QUANTITIES STANDARD NO.
outlet quantities.
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INLET WINGS

=
R 0" Skew 5° Skew 10° Skew 15" Skew 20" Skew 25" Skew 30" Skew 35" Skew 40" Skew 45" Skew
25| Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Cene. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs.
- 18bl.] Ac|l8bl.] As|18bl.] Ac|i18bl.] As|18bl.] Ac|i18bl.] As|18bl.] Ac|iBbl.] As|1Bbl.] Ac|[IBbl.f] As|1Bbl. Ac[lBbl.l] As|I1Bbl.| Ac|lIBbl.] As ]|l 8bl. 1 Bbl.| As|1Bbl. Ac|lBbl.f As|l1Bbl. Ac|lBbl.|l As
3] 5.07 .86 352 80 5.35 .87] 383 80 5.55 .88 397 81 5.84 .89 422 83 6.38 .92| 466 85 6.72 .95| 486 88 6.70| 1.00| 492 93 6.81 500 98 6.94| 1.13] 504 105 7.20] 1.22] 524 113
4'| 1.25 .86 507 80 1.32 .87| 518 80 1.68 .88| 550 81 8.30 .89] 591 83 8.81 .92 | 642 85 9,42 .95| 678 88 9.53| 1.00| 830 93 9.53 681 98 9.68| 1.13] 692 105 9.99| L22| 112 113
6'[5'] 9.56 .86 | 657 80 9.91 .87] 696 80 |[10.25 .88 | 720 81 ]10.94 .89 117 83 |11.78 .92| 834 85 [12.49 .95| 882 88 | 12.47| 1.00| 887 93 |12.62 5| 899 98 | 12.81] 1.13| 903 105 [13.24] 1.22| 932 113
6'[12.32 .86| 8371 80 |12.73 .87 870 80 | 13.46 .88] 934 81 [14.27 .89 913 83 [15.28 . 9211039 85 |16.17 .95]1100 88 | 16.01] 1.00] 1101 93 | 16.10 114 98 | 16.56| 1.13|1132 105 [17.12| 1.22]1118 13 |
7'115.47 .86 1131 80 [16.08 .87[1198 80 | 16.86 .88 1252 81 |17.80 .89]1233 83 [19.28 .92[1344 85 |20.24 .95 1413 88 20.25| 1.00| 1425 93 |20.57 1447 98 120.90| 1.13)1474 105 |21.52] 1.22[1526 | 113 |
3'[ 5.37| 1.13] 403 105 5.65| 1.14| 439 106 5.86| 1.15| 455 107 6.16| 1.17| 483 109 6.70| 1.21]| 531 112 7.06 | 1.25| 554 116 7.05| 1.31] 553 121 7.18 570 128 7.34| 1.48| 575 137 7.63| 1.60| 597 143
4'| 1.56 | 1.13] 532 105 7.63 | 1.14] 543 106 7.99| 1.15] 575 107 8.62| 1.17| 624 108 9.24] 1.21] 676 112 9.76| 1.25[ TI12 116 9.89] 1.31] 718 121 3.90 n1 128 |10.08| 1.48| 730 137 | 10.42| 1.60] 751 149
g 5'] 9.87[ 1.13| 682 105 [10.22 | 1.14] 122 106 | 10.57| 1.15| T46 107 [11.26] 1.17] 810 109 |12.12] 1.21| 864 112 [12.84] 1.25] 913 116 |12.83] 1.31] 916 121 ]13.00 936 128 | 13.21] 1.48| 947 137 [ 13.67]| 1.60| 972 143
6'112.63 | 1.13| 904 105 [13.04 | 1.14] 939 106 [13.78( 1.15]1006 107 | 14.59( 1.17}1057 109 | 15.62) 1.21[1123 112 [16.52| 1.25]1194 116 | 16.38| 1.31]1187 121 | 16.48 1199 128 | 16.97| 1.48 1227 137 [ 17.56| 1.60| 1276 | 149
7'015.78 | 1.13]1157 105 [16.40 | 1.14|1224 106 | 17.18] 1.15}1278 107 | 18.13| 1171261 109 [19.62} 1.21[1378 112 [20.60 | 1.25{1454 116 [20.62 | 1.31]1453 121 [20.96 1483 128 [ 21.31| 1.48]1505 137 | 21.97| 1.60]1564 143
8'(24.25 | 1.13|1378 105 |25.03 | 1.14]1407 106 [26.12| 1.15)1482 107 | 27.42| 1.17]1562 109 | 29.61| 1.21[1703 112 31.29 | 1.25]1836 116 [31.12) 1.31]1817 121 | 31.46 1829 128 | 32.05| 1.48]1875 137 | 33.26 1.60]1947 149
3'| 5.68 | 1.40| 460 130 5.97| 1.41] 485 131 6.18| 1.43] 501 132 6.49| 1.45| 524 135 7.04( 1.49) 574 139 7.41| 1.55| 602 144 1.42| 1.62| 606 150 1.56 647 188 7.74| 1.83] 663 201 8.07| 1.99| 686 211
4'| 7.87| 1.40| 580 130 7.94| 1.41] 592 131 8.31| 1.43| 625 132 8.95| 1.45| 663 135 9.58| 1.49| 724 139 [10.12| 1.55] 765 144 |10.26| 1.62| 776 150 [10.30] 1.71] 799 188 |10.50| 1.83| 823 201 [10.87| 1.99| 844 217
5'110.18 | 1.40] 733 130 |10.54 | 1.41] 174 131 [10.83| 1.43] 799 132 | 11.60| 1.45] 860 135 [12.47] 1.43] 916 139 [13.21| 1.55| 965 144 | 13.21] 1.62| 977 150 | 13.40| 1.71]1023 188 | 13.63| 1.83]1045 201 [14.13| 1.99]1070 217
| 6']12.95| 1.40] 958 130 |13.36| 1.41] 994 131 [14.11] 1.43]1060 132 | 14.94| 1.45]1110 135 [15.98| 1.49|1173 139 [16.89| 1.551255 144 [16.77] 1.62]1252 150 |16.88| 1.71]1283 188 | 17.33| 1.83]1329 201 [18.02| 1.99]1373 217
i T'l16.11| 1.40)1214 130 [16.72 ] 1.41|1283 131 [17.52] 1.43]1338 132 [18.47] 1.45{1317 135 |19.99] 1.491438 139 [20.98| 1.55[1519 144 | 21.02| 1.62 1524 150 |21.37] 1.71]1578 188 [21.75[ 1.83] 1611 201 |22.43| 1.991670 217
8'124.59 | 1.40]1439 130 [25.38 | 1.41] 1465 131 [ 26.48| 1.43]1546 132 [27.80| 1.45)1622 135 | 30.01| 1.49]1758 139 [31.70| 1.55]1897 144 |31.55| 1.62)1892 150 | 31.90| 1.71]1929 188 | 32.51| 1.83]1985 201 |33.77| 1.992058 217
12'] 8']24.98 | 1.69]1462 156 [25.78 | 1.69) 1496 157 | 26.88| 1.71]1577 159 |28.22| 1.74][1657 162 [30.46| 1.79]1799 196 [32.:8) 1.86]1937 204 | 32.04| 1.95]1930 213 | 32.41] 2.06] 1941 265 |33.04| 2.20]1992 334 | 34.33| 2.382063 361
OUTLET WINGS
AR 0" Skew 5" Skew 10" Skew 15" Skew 20" Skew 25" Skew 30" Skew 35" Skew 40" Skew 45" Skew
2 ;@ Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs.
< 185l.] Acllebl.] As|ieol.] Acli8v.] As|t8ol.] Acltiseol.] As|isvl.] Ac|i8bl.] As|i8bl.] Ac|18bl.] As|1Bbl.f] Ac|1Bbl.] As|[1Bbl.] Ac|IBbl.| As|IBbl.] Ac|lIBbl.] As]|18bl.] Ac[l1Bbl.] As]|IBbl.] Ac|lBbl.|As
3'110.48 [ 1.55 | 179 135 10.50 | 1.56 | 780 135 [10.51 [ 1.58 | 773 137 [10.73[ 1.6 134 140 [10.77 | 1.65 | 797 143 |10.70 | 1.71 | 783 149 10.65 | 1.79 | 793 156 [10.79|1.90 | 803 165 |10.97 | 2.03 | 809 177 [11.36]2.20 | 844 191
4']113.99 1 1.55 | 1019 135 |14.18 ] 1.56 | 1026 135 |14.00| 1.58 | 1011 137 |14.24 ] 1.61 | 1035 | 140 |14.50 | 1.65 | 1046 | 143 [14.23 | 1.71 | 1033 149 14.37 ] 1.73 | 1053 | 156 |14.34]1.90 | 1041 165 |14.54 | 2.03 | 1055 177 114,98 2.20 | 1089 | 191
6'|5'{17.82 | 1,55 | 1278 | 135 |18.02 | 1.56 | 1286 135 [18.06 | 1.58 | 1293 137 {18.32 ] 1.61 | 1304 140 [18.60 | 1.65 | 1332 143 [18.13 | 1.71 | 1294 149 18.07 | 1.79 | 1303 | 156 |18.26]1.90 | 1317 165 |18.49|2.03 | 1329 177 {19.05]2.20 | 1367 191 |
6'[22.10 | 1.55 | 1516 | 135 [22.34 | 1.56 | 1525 135 |22.38 | 1.58 | 1559 | 137 [22.66 | 1.61 | 1570 | 140 [22.98 | 1.65 | 1597 143 22.70 | 1.71 | 1575 143 22.44 {1.79 | 1574 | 156 |22.49[1.90 | 1584 165 123.07 | 2.03 | 1609 177 [23.76|2.20 | 1670 | 191
7']26.74 ] 1,55 | 1838 135 126.94 | 1.56 | 1844 135 {27.01 | 1.58 | 1925 | 137 [27.66 ) 1.61 | 1962 | 140 |28.01 | 1.65 | 1983 143 127.60 | 1.71 | 1951 143 21,50 | 1.79 | 1956 | 156 |27.86 1.90 | 1979 165 |28.24 | 2.03 | 2009 177 [2B.99 [ 2.20 | 2076 | 191
3'111.051 2,02 | 853 177 ]11.06 | 2.03 | 854 178 [11.08 | 2.05 | 848 180 | 11.31]2.09 | 884 184 [11.37]2.15 | 888 189 |11.3112.23 | 874 196 11.28 | 2.34 | 870 | 204 11.46) 2.47 | 896 216 |11.69 ] 2.64 | 904 231 |12.13]2.86 | 942 251
4']14.56 | 2.02 | 1059 177 |14.75|2.03 | 1067 178 | 14.59 | 2.05 1652 180 |14.84(2.09 | 1091 184 |15.11{2.15 | 1102 | 183 [14.86 | 2.23 |{ 1090 | 196 15.02 | 2.34 | 1097 | 204 |15.02 | 2.47 | 110l 216 |15.27 ) 2.64 | 1116 | 231 |15.76 | 2.86 | 1153 | 25 B
8 5'118.41 ] 2.02 | 1319 177 |18.62 [ 2.03 | 1326 178 |18.65 [ 2.05 | 1334 | 180 [18.93|2.09 | 1359 | 184 |19.22 | 2.15 | 1383 189 [18.76 | 2.23 | 1348 196 18.73 | 2.34 | 1347 | 204 |18.95] 2.47 | 1377 216 |19.23|2.64 | 1391 231 |19.84 | 2.86 | 1432 | 251 |
6'122.70 ] 2.02 [ 1615 | 177 122.94[2.03 | 1625 | 178 [22.98 | 2.05 | 1659 | 180 |23.28 | 2.09 | 1685 | 184 |23.62 | 2.15 | 1714 | 189 |23.35| 2.23 | 1691 196 .11 | 2.34 | 1636 | 204 [23.20 | 2,47 | 1633 | 216 |23.82 |2.64 | 1729 | 231 |24.56 | 2.86 | 1794 | 251 |
7'f27.35]2.02 [ 1879 | 177 [27.56 [ 2.03 | 1885 | 178 |27.63 | 2.05 | 1967 | 180 [28.30|2.09 | 2910 | 184 [28.66 | 2.15 | 2040 | 189 28.26 | 2.23 | 2009 | 196 28.19 | 2.34 | 2000 | 204 |28.57|2.47 | 2040 | 216 |28.99|2.64 | 2064 | 231 |29.80|2.86 | 2139 | 251
8'(38.78 | 2.02 [ 2354 | 177 [38.54 | 2.03 | 2343 | 178 [38.93 | 2.05 [ 2368 | 180 |39.47)2.09 | 2414 | 184 [40.26 | 2,15 | 2473 | 189 [39.37 ] 2.23 | 2448 | 196 3%.10 [2.34 | 2422 | 204 [39.41|2.47 | 2438 | 216 |40.06 | 2.64 | 2486 | 231 [41.47[2.86 | 2579 | 251
3'11.63 ) 2.51 | 926 220 |11.652.52 | 9217 221 [11.67]2.55 | 921 223 |11.91]2.59 | 944 228 |11.99]2.67 | 948 235 |11.95) 2.77 | 9371 243 11,95 |1 2.89 | 946 | 254 |12.163.06 | 990 298 12.43]3.27 | 1017 | 318 [12.93|3.54 | 1049 | 344
4'[15.16 ] 2.51 | 1136 | 220 [15.35[2.52 | 1141 | 221 |15.19] 2.55 | 1126 | 223 |15.45|2.59 | 1152 | 228 |15.74 [ 2.67 | 1164 | 235 |15.50| 2.77 | 1158 | 243 15.69 | 2.89 | 1178 | 254 |15.73|3.06 | 1199 | 298 |16.02 | 3.27 | 1234 | 318 |[16.57 | 3.54 | 1264 | 344
5'119.01 [ 2.51 | 1400 | 220 [i9.22 [ 2.52 | 1408 | 221 [19.27|2.55 | 1416 | 223 |19.55]2.59 | 1428 | 228 |19.86 | 2.67 | 1453 | 235 [19.42 | 2.77 | 1415 | 243 19.41 [ 2.89 | 1433 | 254 |19.66 ] 3.06 | 1480 | 298 [19.99 | 3.27 | 1513 | 318 |20.66 | 3.54 | 1547 | 344
L 6']23.31 | 2,50 | 1701 | 220 |23.56 | 2.52 | 1711 | 221 |23.61 [2.55 | 1746 | 223 |23.91|2.59 | 1758 | 228 |24.27 2.67 [ 1788 | 235 |24.01 | 2.77 | 1767 | 243 23.80 | 2.89 | 1765 | 254 23.92|3.06 | 1799 | 298 [24.58 | 3.27 | 1855 | 318 |25.393.54 | 1914 | 344
10 712797 2.51 [ 1970 | 200 |28.19| 2.52 | 1967 | 221 |28.26| 2.55 | 2049 | 223 |28.94|2.53 | 2088 | 228 [29.32|2.67 | 2110 | 235 [28.34 | 2.77 | 2090 | 243 | 28.89 | 2.83 | 2094 | 254 |29.313.06 | 2151 298 [29.77|3.27 | 2194 | 318 |30.64)3.54 | 2263 | 344
8'(39.46 | 2.51 | 2449 | 220 [39.22 | 2.52 | 2444 | 221 [39.61 | 2.55 | 2464 | 223 [40.16| 2.59 | 2496 | 228 [40.97 | 2.67 | 2557 | 235 40.09 | 2.77 | 2525 | 243 39.85 | 2.89 | 2520 | 254 [40.19 | 3.06 | 2554 298 |40.88 | 3.27 | 2621 | 318 |42.35 | 3.54 | 2708 | 344
9'[46.44 | 2.51 | 2858 | 220 [46.54 | 2.52 | 2889 | 221 [46.61 | 2.55 | 2873 | 223 |47.59| 2.59 | 2927 | 228 |48.46 | 2.67 | 2973 | 235 |47.22 | 2.77 | 2966 | 243 41.58 | 2.89 | 3014 | 254 [47.963.06 | 3057 | 298 |48.42 | 3.27 | 3094 | 318 [50.56 | 3.54 | 3206 | 344
10'(54.10 [ 2.51 [ 3354 | 220 [54.10[2.52 | 3385 | 221 [54.23[2.55 {3368 | 223 [55.30(2.59 [ 3412 | 228 [56.38 | 2.67 | 3465 | 235 |55.59 | 2.77 | 3438 | 243 | 95.30 | 2.89 | 3403 | 254 [55.77|3.06 | 3459 | 298 |57.02 |3.27 | 3554 | 318 |59.01 |3.54 | 3643 | 344
12" 8'140.15 [ 2.98 | 2497 | 264 [39.92 | 2.99 | 2432 | 265 [40.32[3.02 [ 2512 | 268 [40.88 | 3.08 | 2547 | 274 |41.70 | 3.17 | 2609 | 311 |40.83 | 3.29 | 2588 | 323 40.61 | 3.44 | 2575 | 337 ]40.99 | 3.64 | 2591 397 | 41.72( 3.89 | 2646 | 475 [43.25|4.21 | 2746 | 513
NOTES :
All quantities are for headwalls of barrels shown in Table _.____NOTAT[ONS 3

No. 1 (0-10" Fill).
Quantities are shown for single barrel culvert only.

Multi-barrel culvert headwall quantities are obtained by adding,
for each additional barrel, As and A ¢ to the inlet and 5o . % |
outlet quantities. A s = Inlet or outlet steel quantity per additional barrel.

A c = iniet or outiet concrete quantity per additional barrel. " DESIGN APPROVED AR [ZONA
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PLAN
Apron for 0° skew box culvert
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PLAN

Apron for 0" to 15° skew box culvert

* Optlonal construction Joint. Apron may be poured
wlth wingwal!| footings and bottom slab of barrel.

A
SPaN [ Skow [ 5" Skow [10" Skow |15 Skaw [20" Skew 25" Skev[30 Skow 35" Skow |40 Skow] 45" Srow
6 6'-8 |6-8Y) | 6'-9% [6'-10% | T -1fs | T -4V | T -8% | 8 -1%] 8 -8%] 9 -5%%
8 8 -9 18-9% |8 -10%[9'-0% | 9" -3% | 9 -1% [10 -1 |10 -8% [11"-5% 12" -4},
10’ 10001 10 -1 10 -1 W1 -3% [11-73% 12 0%, 12 -1l [13-3% | 14°-3 [15°-5Y,
12' 13 -1 [13'-1% [13'-3% [13' -6, 13" -11fa14 -5V [15 -1V B5' - 115 17 -1 | 18" -6

® Dimension varies with number of barrels. A equals length
to be added to dimension 'B ' for each additional barrel.

Draln slot at

\\</( Barrel each barrel ¢
J
f

Apron Lip

_ELEVATION D-D_

APRON DRAIN DETAIL

4}/\Joln’r . o
T
1l
I T
11 1
C -]
e
‘ NOTES:
PLAN —_—
Apron for 20° to 45° skew box culvert T For General Notes and miscellaneous detalls see B-01.10.
. f———————— See B-06.20, B-06.30 and B-06.40 for apron dimensions and quantities.
*4 gl2° —'— 16 The apron quantities take Into consideration the cutoff walls being
. T; omitted along outlet headwall and shail be used on new box culverts only.
7 I i
————— I
L A n
1-9.1-8 |
i ~tT TN g
:\.4024.? - ! 4@ 12 x 3-0
° ] 70 :
© ﬁ;’*"i e 18" : |‘<—Oml+ cutoff wall at end of box
| : and under wingwal |l footing
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DIMENS IONS

sl 0" Skew 5*Skew 10" Skew 15 "Skew 20" Skew 25°Skew 30" Skew 35 Skew 40" Skew 45" Skew
S22 B C A | B C 0 € A B ¢ 0 £ A B C 0 3 A B C 0 A 8 C 0 A 8 c [ o A 8 c 0 A 8 C 0 A B [ D
316 - [4-8f [0l | 68| 4 -8k I'-9%] 3 -0h| 6 -6%| 6-8 | 4-3fy| V' -2fs |3 -1 -] 6 - 1% [4-10%[e 38 [4-TR 6 -TH] & -0 [4-nF] s-1h| e8| -0 [ 5-2%] 6-8%| 6 -8%| 5'-6 [5'- 6% T-10%] 6 -1%] 5-6 |5 -10%] 9-1%] 6 4% 5-0 [ 6 -4);]10-104 6 -3%h| 5 -0 |6 -11fs 12-5%s| 5 9%
418 -0% |4 -8Y, [2-11%y | 8 -4 4-8% | 2 -2/ [ 3-8/ T-10%) 8 -1% | 4'-ohy| 1 -SYo| 48l 81| T V704 -i0k 8 5 -9%y | 8-2%| T-6 [4-1K] &-11 | 8 -20k] -6 [ 5 -2% [ 8 -1%] 8 -i%] T-0 [ 5-6 9-5 [ T'-10%)| 6'-6 [5'-1004] 10 -3 7' -6}y 6'-6 | &' -4fp |12 -TH[ T'-3%] & -0 6 -11f| 15 - 13| 1'-0%
65 [ 9~V [4-8Y [3-5Ya | 9-6%] 4 -8%a| 2 -6¥u] 4-6%a -8R 9 -1H| 4 -0fy| 18R | 5 -5V | 9 -alh] O -1fa 4 -10%[9 172" | 6 -Ta | 9 -5h] 9-0 [4'-1H[ T -10%] 9 47| 8'-6 [ 5 -2% | 9 -2y) 9 -2/ | 8-0 [ 5 -6%[10-113 9 -2%| 8 -0 |5 -10%[ 2ol e -1Kk] -6 | e -ap (14 9% 8 -6%| 70 |6 11}
6 10 -100] 4 -y [3-11% [ 11 -0h] 4 -8fo (2 -0l s -t L -o%[ e - ih @ -sh -l e s i o -hl e ok e [ s [ -l o - [a-nd] -2 Do -nig o-o [ -8 o -l ot o-e | st -ek |12 -sh 0 -s%] -0 [t -10%] te sk 10 -1%] 86 | 6 -4f |16 -11% 3 -9%| 86 |6 -11f
T2 -3h 4By [4-Sf [12-5K] 48| 34| -9k 12'-5 |12 -6%) 4'-9fa| 2-2% | -2 | 12' -] 12'-1 [4'-10f) 1'-0% | B'-TH | 12'-3%) 12:-0 4 - 105y 10'-1fp) 12'-Of] 11'-6 | 5 -2% | 12-0faj 12 -0/l 11'-0 | &'-6% | 14'-0fy] 11'-9 | 10°-6 |5 -10%1 16" -1 117-3H] 10°-0 [ 6 -afy[19-1%[ 11 -0%[ 3 -6 [&'-11},
306 -Th [6-10Y |2 -4 | 6'-8 |6 -10f)) 1'-9% | 3'-0f| 6 -6Vi| 6'-8 |6 -11}] 1'-2p s 63/ [ 4-1h{6-TH| 6-0 [ 1-3%[ 57| 6-8)2| 6-0 [T-1%h| 6'-8%[ 6°-8%| 5 -6 | 8-0% [T -10%] 6'-1%| 5 -6 [ 8 -6%[ 3 -1%] 6'-4%| 5-0 [ 9-2%[10-10% 6 -3%| 5-0 |9-117
418 -0% [6-10% f2'-11fy | 8'-1%]6'-10%p 2'-2fa | 3'-8fy | 7' -10%| 8'-1% |6 -11fp) I'-5%) o [5-shl -2 76 | -3k e-nn -2y -6 | T-TR| 8 -1 8 -1%| -0 [ 8-0%] 3-5 [T-10%] 66 [ 8 -6% 10 -9k 7 -ep| 66 | 9-2% 12T T -3%| 60 [9-117
g |5 19 -5h (6" -10%, |3 -5% | 9-6¥i| 6 -10fy] 2-6% [ 4'-6%4[ 9-8% | 9 -TH|6 -11%] 1'-8% 9172 [6-Th|9-sk| 9-0 [7-3%[r-10k[ o-4%] 8-6 [ T-1R[o-2h] o-2h] &0 [e-o%fio-uR o -2k a0 [e-e[i2-o%le -1 76 |y 2%k |14 5% e 6%| -0 |31}
6 110" -10%si6 -10¥, [3*-11% | 11" -0%s| 6 -10/2{ 2 -113] 5'-1%h [ 11 -0%[ 11*-1hy 6 -11f] 1*- 11, /g | T -l o -e [ -3k -2 Do-ngg ro-o | r-rko - ot e-s [ er-o% i -shlto-s% oo [ e -e% e -sklio %] e s [ e -2h[ie 0¥ v -9%| 86 |17
1112 -3% |6t -10% {4 -5, | 12 -5%[6'-10f] 3 -4fs | 5~y | 12'-5 12 -6}] 6 -1} 2 -2 1 -0% | 8 -1% [ 12 -3%] 12-0 | -3 101 12/ -0%] 11°-6 [ -1 [12°-00[ 12 -04[ 11-0 | &' -0% |14 -0f| 1-9 | 106 [ & -6% [ 16 -1fa| 11°-3%] 100 [ 9 -2 [19 1% 1 -0%| 96 910
8 14" -3%4 |5 -9fy [5'-2f | 14'-0%p) 5'-9%, | 3'-S¥k | 6'-6Ja |13 - 11§ 14" -1%[ 5" -10§{ 2' -5, 120 | 9-8% 13 -10fg 13'-6 | 615 [ 11°-80[13-11% 13'-0 | &' -4l [ 13-9)5[ 13'-9f] 12°-0 | 6'-9 | 16'-0 [13'-5fsf 11-6 [ 7'-2% | 18 -a%[ 13 -1%] 1o [ v -sR[er -kl -5y -0 {83
3|61 [9-0Y {20-4% | 6 -8 [ 9-0%] 1"-9%]| 3-0%,] 6 -6¥a] 6'-8 | 9-1%] 1'-2 638 | 4-1R]6-1)]| 6-0 ] -1 [5-1h|6-8f] 13-0] 10-0] 6'-8% ] 6'-8% | 5-6 |10 -6%| 7 -10%| 6-7%] 5°-6 [0 -2%] 91| & -4%| 5-0 |12 -0%[10-10% 6 -3%| 5 -0 |13 -0%
4 18 -0% | 9-0f [2-11f] 8 -1%] 9 -0% | 2 -2% | 3-8fy [T -10%] 8 -15% ] 9 -1K[ I'-5K 8 |58 -2f| -6 | -1 {e-11 | 8-k T-6 | 10'-0 [ &-1%[ 8 -1%] 7-0 [10-6%] 95 [T -10%] 6 -6 [11r-2%|10-9f] 7 -6fy| 6'-6 |12 -0%| 12 -7H] 7-3%| 6 -0 [13-0%
519 -5Y {9 -0f [3-5% | 9-6% 9'-0% | 2 -6% ] 4'-6¥] -8 o-1%] 914 1'-8% A 9172 |6 -1 -5 9-0 | 9-7 [T-106] 9 -4¥e] 8-6 | 10-0 | 9-2%e| 9-2% ] &-0 [10-6%[10'- 113 9 -2% | e -0 [1v- o iz -9 8- 1% 7-6 12 -0%[ 14 -9%] 8 -s%| 1 -0 [13 -0
vor S0 -107 5ol 311 [ 11 -0kl 9 -0% [2 -1y 5 -1 L1 -0R[ 11 -1l &' -tk {111 6°-5Y 11 -1 10-7h[ 9 ~4 [o1 1/ ] -8 [ai-1f] 106 ] 9°-7 | 9'-2 1011 10°-0 | 10°-0 [10°-TH[10'- 70} 9°-6 [ 10'-6%] 12'-%] 10-5%] 9 -0 [11-2%14 5% 10 -1%] & -6 [12-0R)16 - 115 o -5K[ -6 |13-0%[19-8h] 92k
1112 -3fs [ 9t -0Y [4 -5, [12°-5%5] 9'-0% [ 3 -4V} 5'-9% | 12°-5 [ 12 -6%] & -1 | ' -2% | -2V |12 -5l 12 -1 | -4 [ v -0% | 8 -1% |12 -3 120-0 | 9'-7 [10°-1fp] 12'-0%] 11°-6 | 10°-0 [ 12'-0Y| 12'-0f] 11°-0 [ 10" -6%[ 14-0%] 11"-9 | 10'-6 [ 11 -2%[ 16 -1fa] 11 =30 1070 (12 -o%[ 19 -1%%[ 11 -0%] -6 [ i3 -2 -0 -2h
8 [14-3% [1-11fy (5 -2fy |14 -0f " -11%| 3 -0f| 6 6% [13 - 10 14 -1%%] &' -0 | 2 -5 | 8 -0% 13 -1 13 78] 8 -2% | 1204 | 9 -8% [13'-10F4 13'-6 | 854, | 11°-8Y,[ 13 -11ff 13'-0 [ 8' -8 {13'-95| 13'-9fp] 12'-0 | 9'-3 | 16°-0 [13'-5K| 11'-6 | o' -9% [ 18 -a%[ 13 -1%] 110 [0 -6%| 21 -7h 12 5% 110 [ 1, 25'-7w|1y
5 11579 | 7-9% |5 -8%, |15 6K 7 -9% | 4'-1% | 7-4% 1510 |15 -1h[ 7108 29 | 9 -1 |15 oS 15 1] o -0% | 1 -3% [10- 10/ 15"-6%[ 15'-0 | 8 -2% | 13"-0fs] 15'-6%s] 14'-6 | 8'-TVe | 15'-3fs| 15 35| 137-6 [ 9'-0% [ 17 -7Wf 14" -9% 13 -0 | 9 -7fy | 2055 14 -3 12'-6 [ 10°-3%[23 - 107 13 -9%] 1220 | 11" -1fy] 28" -0%] 131 |
olir-20[r-1 ] e-3 e -nl 7-1h{ 4 -6% ] 8 -0% 12017 -1%] -8 | 3 -0k |3 108 1 -1 16 18] 7 -10%] 1 =58 [ 110 -9Yi] 16 -9%[ 16'-5 | 8 -0% | 14'-0}[ 16 -8%| 15'-6 | 8'-4% | 16'-4%) 16'-4%%] 15'-0 | 8" -9% [ 19" -2% 16"-1fo] 14'-0 | 9 -4% |22 -1 15 -9%| 1376 | 10°-0%] 26'- 23] 15 - 1)} 137-0 | 10" -9, 30" -5 14 -2%].
8 Jle-3% 1o -3f, o] 10°-3%] 3 -9fs | 6 -6% (13 -1 14 -1%] 10 -5Y 2 -STh [ 8 -0% [13 - 103 13 -7fu] 10 -7%[ 1*-20a | 9"-8% [13-10K] 13'-6 | 10°-11{ 11" -8%4[13'-11J 13'-0 [ 11'-4%[ 13'-9%5[ 13'-9%f 12'-0 [11"-11% 16'-0 [ 13'-5k| 11"-6 [ 12 -afs[ 18 -8%[ 13- 1] 11°-0 [ i3 -6%[ 21 -7H[ 12 -5%[ 1170 [14-8fy| 25 TH[11 110,
9'[15-9 | 10°-1 mIO'-l% a-th =g 1510 [15 -7 1035 2 -9 [To -1l (15 -9kl 15 -1f] 10 -s%| 1 -3% [0 -10% 15 -6%] 15'-0 [ 10 -8%] 13 -0k 15" -6 k| 14'-6 [ 11 -2 [15-3p[ 15 -3] 13'-6 [ 11 -eR[ 17 -7Hl 14 -] 130 |12 5% 20754, 13'-3%[23' - 1074 13' -9%| 12'-0 | 14" -4¥,[ 28'-0%y[ 13'-1
12102l o -ny | e-3 16 -39 -n%[ 4 -e% [ 8 -o% [1r-2f iR 101 [ 3 -ofi [9 10k 17 -l 1s 7Y 10 3% 1 -5fa [ 11 -9%a] 16 -9%] 16'-5 [ 10 -6%[ 14'-00] 16 -8%] 15'-6 [10"-11%q 16 -a%] 16 -4%] 15'-0 [ 11 -6Yu[ 19 -2%%] 16 -1 %] 14 -0 [12 2% 22 1] 15 9% 136 |13 -0%| 26" -2%| 15 - 17| 130 |14 - 130" -5%| 14 - 2%
11018 -8 [ 9 -4 [6-9% [ 18" -5%] 9 -9F | & -11%[ & -8V [ 18 -1h[ 18" -7%] o' - 108 3 -3% [ 10 -7%[ 18 5[ e -1fp[ 10 -1 | -1 12 -1 1s'~5'4 180 [ 10"-4fq 15" -4%] 18" -3%[ 17-0 [10'-94 17 -10%17"-10%] 16'-0 [ 11"-3\[ 20" - %] 17" -5%] 15"-6 [11 - 117 24 -af] 17 -0fy| 15'-0 | 12" - 9% 28" -5%| 16" -5%| 14'-6 | 131032 -11f 15" -4%
12'(20' 0% | 9'-7 [7'-3% [19'-11}g Wl 5 -afs] 94 [ 20 -o%f 20 1Y 9 -8% | 3 -6%: [ 11" -8Fa] 20" -2%] 19 -7So &' - 10%a] 1 -8% 13100 19 9% 19 -6 [10'-17if 16 -a%[19' -6 | 18 -6 [10"-6%] 19'-3%] 19" -3%] 176 [ 11 -1fa] 22" 5K 18 -9%[ 1676 [ 11" -ofy| 26" 0T 18 355 16'-0 | 12'-6%4] 30 -afy| 17 -6 15" -6 | 13 -6%| 35 - 9% 16" -8%
QUANTITIES
:T . 0° Skew 5° Skew 10° Skew 15* Skew 20° Skew 25° Skew 30° Skew 35 Skew 40" Skew 45° Skew
5 ;6 Conc. C.Y, Stee! Ibs. Conc. C.Y. | Steel ibs. Conc. C.Y. | Steel ibs. Conc. C.Y. Steel Ibs. Conc. C.Y. | Steel Ibs. | Conc. C.Y. .| Steel Ibs. Cone. C.Y. Steel Ibs. | Conc. C.Y. Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. Stesl Ibs.
1Bbl.| Ac [1Bbl.| 4s | 1Bbl.| Ac |[1Bbl.| &s | 1Bbi.| Ac [IBbl.| As | 1Bbl.| Ac [1Bbl.| As | 1Bbl.| Ac |1BbI.| As | 1Bbl.| Ac_| 1Bbl] As 1Bbl.| Ac [ 1Bbi.| As | 18bi.| Ac_ [18bi.| As | 1Bbl.| Ac  |1Bbi.| bs | IBbl.| Ac |iBbl.] As
3] 0.44 [ 1,05 [ 22 ] 91 [ 0.44 ] 1,05 ] 22 [ 91 | 0.46 [ 1.08 [ 25| 94 [ o.50( 1,06 | 27| 92 | o055 [1.08 | 33| 94 | 0.77 ] 1.13] 52| 98 | 1,03 [ 1.13 | 73{ 99 | 1.27 | 1.18 | 95 104 | 1.58 | 1.22 | 123 [ 108 | 1.84 | 1.28 | 147 | 113
4] 0501 1.23 | 31 | 104 { 050 1.23| 31 {104 | 0.51 [ 1.26 | 34| 107 | 0.57 | 1.26 | 39| 107 ! 0.62 [ 1.28 | 45 ] 109 | 0.89 | 1.32 | 67 | 113 | 1.20 | 1.33 ] 92 | 114 | 1.50 | 1.34 | ti6 | 116 | 1.84 | 1.42 | 147 [123 | 2.25 | 1.47 | 185 | 128
6 ( 57 0.52 | 1.40 | 42 | 117 | 0.53 [ 1.43 | 44| 119 | 054 | 1.43 | 44| 120 | ©.59 | 1.43 | 49| 120 | 0.64 | 1.46 | 54 | 122 | 0.98 | 1.46 | 81 | 123 | 1.37 | .50 | i13 | 126 | 1.75 | 1.57 | i46 | 132 | 2.15 | 1.60 | 180 | 136 | 2.60 | 1.65 | 220 | 141
6] 0.57 | i.58 | 54 | 130 | 0.58 | 1.61 | 57 | 132 | 0.61 | 1.63 | 61 | 135 | 0.66 | 1.63 | 65 [ 135 | 0.72 | 1.66 | 71 | 137 | 1.11 | 1.66 | 101 | 138 | 1.55 | 1.69 [ 137 | 141 | 2,00 | 1.73 | i73 | 144 | 2.50 | 1.78 | 216 | 150 | 3.02 | 1.88 | 260 | 158
7] 0.65 [ 1.75 | 69 [ 143 | 0.66 | 1.78 | 72 | 145 | 0.69 | 1.8l | 76| 148 | 0.74 | 1.80 | 80 | 148 | 0.79 | 1.83 | 85 | 150 | 1.28 | 1.86 | 124 | 153 | 1.78 [ 1,89 | 164 | 156 | 2.28 | 1.93 | 204 | 159 | 2.91 | 2.00 | 257 | 166 | 3.46 | 2.06 | 302 | 171
3] o84 [1.45s [ 51 | 118 | 0.84 [ 1.45 ] 51| 118 | 0.86 | 1.43 | 55| 122 | 0.90 | 1.46 | 56 | 119 | 0,96 | 1.50 | &3 | 122 | 1.19| (.55 | 83 | 127 | 1.46 | 1.57 | 105 | 129 | 1.72 | 1.64 | 128 | 134 | 2.05 [ 1.69 | 157 [ 133 | 2.33 | 1.77 ] 183 | 146
4] 0.95 | 1.68 | 64 | 135 | 0.95 ] 1.68 | o4 | 135 | 0.97 | 1.72 | e8| 138 | 1.03 ] 1.72] 73139 | 1,10 [ .76 | 79 1142 | 1.38 | 1.81 | 103 | 146 | 1.69 | 1.83 | 128 | 148 | 2.00 | .85 | 153 | 150 | 2.37 [ 1.95 [ 186 | 159 | 2.81 | 2.03 | 226 | 166
8 s o3[ 1.or [ 79152 [ 1,05 1.95| 82 (155 | 1,050 1.95 | 83 ] 155 | 1.11 [ 1.95] 87| 156 | 1.17 [ 1.99 | 93 | 159 | 1.51 | 2,00 | 120 | 160 | 1.91 | 2,04 | 154 | 164 | 2.32 | 2.14 | 189 | 172 | 2.74 | 2.13 [ 223 | 176 | 3.21 | 2.27 | 265 | 183
6] 113 204 [ 96 [ 169 [ va6 217 ] 99 {172 | 119 [ 2,20 [1oa | 175 | 1.25{ 2,21 | 108 | 175 | 1.31 [ 2.25 [ 115 | 178 | 1. 71| 2.26 | 145 | 179 | 2.17 | 2.30 | 182 | 183 | 2.62 | 2.35 | 220 | 188 | 3.14 | 2,43 | 264 | 194 | 3.71 | 2.56 | 311 | 205
7] 1.27 [ 2.36 |15 | 186 | 1.29 | 2.40 | 119 | 189 | 1.33 [ 2.44 | 123 | 192 | 1.38 | 2.44 | 127 [ 192 | 1.44 | 2.48 [ 133 [ 195 | 1.95] 2.52 | 173 | 199 | 2.46 | 2.56 | 214 | 203 | 2.98 | 2.61 | 254 | 207 | 3.63 | 2.72 | 311 | 216 | 4.21 | 2.80 | 357 | 223
8| 1.56 | 2.70 [112 | 210 | 1.54 [ 2.66 | 108 | 208 | 1.59 [ 2.70 | 113 | 211 [ 1.64 [ 2.70 [ 117 [ 211 | 1.76 [ 2.77 [ 130 [ 217 | 2.35 | 2.8) | 175 | 220 | 2.93 | 2.81 | 220 | 221 | 3.58 | 2.89 | 273 | 228 | 4.24 | 2.97 | 326 | 235 | 5.12 | 3.16 | 396 | 250
37 1,28 | 1.8 | 85 | 147 [ 1.28 | 1.88 [ 85 [ 148 | 1.32 | 1.93 | 89| 151 | 1.35] 1.89 | 90 | 148 | 1.42 [ 1.94 | 97 | 153 | 1.67 | 2.00 | 119 | 158 | 1.94 | 2.03 | 141 | 160 | 2.22 | 2.12 | 186 | 167 | 2.57 | 2.19 [ 187 | 173 | 2.88 | 2.30 | 224 | 182
4] 1.45 [ 2.16 [102 [ 169 [ 1.46 | 2.i6 [ 102 [ 169 | 1.49 [ 2.22 [ o7 [ 173 [ 1.55 0 2.2 [ wni {173 | 1.63 [ 2.27 | 119 [ 177 | 1,93 | 2.34 [ 144 | 182 | 2,25 | 2.36 | 169 | 184 | 2.56 | 2.39 | 195 | 187 | 2.97 | 2.52 | 230 | 198 | 3.43 | 2.63 | 272 | 206
5] 159 [ 2.45 T12t [ 190 [ 1.62 [ 2.50 [ 125 [ 193 | 1.63 [ 2.50 | 126 | 194 | 1.69 | 2,50 | 130 [ 194 | 1.76 [ 2.55 | 138 | 198 | 2.11 | 2.57 | 165 | 199 | 2.52 | 2.63 | 199 [ 204 | 2.96 | 2.75 | 236 | 214 | 3.40 | 2.82 | 273 | 220 [ 3.90 | 2.92 | 316 | 228
6| 1.76 | 2.73 | 143 | 211 | 1.79 | 2.78 | 147 | 214 | 1.84 | 2.83 | 152 | 218 | 1.89 | 2.83 | 157 | 218 | 1.97 | 2.88 | 164 | 222 | 2.38 | 2.89 | 195 | 224 | 2.85 | 2.95 | 233 | 228 [ 3.32 [ 3.02 [ 272 | 234 | 3.87 | 3.12 | 318 | 241 | 4.47 | 3.29 | 368 | 255
1o 7] 1.95 | 3.02 | 166 | 232 | 1.99 | 3.07 | 171 | 236 | 2.04 | 3.11 | 176 | 239 | 2.09 | 3.11 | 180 | 239 | 2.17 [ 3.16 | 187 | 243 | 2.68 | 3.22 | 228 | 248 | 3.21 {3.28 | 270 | 253 | 3.74 | 3.34 | 312 | 258 | 4.43 | 3.48 | 370 [ 269 | 5.03 | 3.58 | 419 | 217
8| 2.33 | 3.43 [169 | 263 | 2.30 [ 3.39 | 166 | 259 | 2.36 | 3.43 [ 171 | 263 | 2.41 [ 3.43 | 175 [ 263 | 2.56 [ 3.52 | 189 | 270 | 3.16 | 3.58 | 236 | 275 | 3.74 | 3.59 | 281 | 276 | 4.42 | 3.69 | 336 | 284 | 5.10 | 3.80 | 390 | 293 [ 6.03 | 4.04 [ 465 | 311
9| 2.56 | 3.72 | 190 | 284 | 2.57 | 3.72 | 191 | 284 | 2.64 | 3.77 | 197 | 288 | 2.69 | 3.77 | 201 [ 288 | 2.85 | 3.86 | 216 | 295 | 3.52 | 3.91 [ 268 | 299 | 4.16 | 3.92 | 317 | 300 | 4.91 | 4.03 | 376 | 303 | 5.75 [ 4.17 | 444 [ 320 [ 6.69 [ 4.35 | 518 [ 334
107 2.81 [ 4.00 [212 [306 | 2.82 [ 401 [ 213 [ 306 | 2.89 [ 4.06 | 213 310 [ 2.94 | 4.06 [ 223 [ 311 | 3.10 | 4.15 | 237 [ 316 | 3.80 | 4.15 | 291 | 317 | 4.62 | 4.25 | 355 | 325 | 5.48 | 4.34 | 426 | 332 | 6.38 | 4.48 | 497 [343 | 1.37 [ 4.65 | 574 | 357
8] 3.05 | .21 (221 [315 [ 3.0 [ 416 [ 223 [ 310 | 3,17 422 [229] 315 | 3.23 | 4.22 | 233 | 315 | 3.39 [ 4.33 | 249 | 324 | 4.01 | 4.40 | 297 | 329 | 4.60 | 4.42 | 342 | 330 [ 5.31 | 4.55 | 399 | 340 | 6.02 | 4.69 | 455 | 351 | 7.01 [ 4.99 | 534 | 373
9] 3.44 | 4.56 | 253 | 341 | 3.45 | 4.56 | 254 | 341 | 3.52 | 4.62 | 260 | 345 | 3.58 | 4.62 | 265 [ 345 | 3.76 | 4.73 | 281 | 353 | 4,44 | 4.80 | 334 | 359 | 5.09 | 4.82 | 383 | 360 | 5.87 | 4.95 | 445 | 370 | 6.75 [ 5.13 | 514 [384 | 7.73] 5.35 | 592 | 400
12¢(10'] 3.75 | 4.91 | 279 | 367 | 3.76 | 4.91 | 280 | 366 | 3.83 | 4.97 | 287 | 371 | 3.89 | 4.97 | 291 | 371 | 4.07 [ 5.08 [ 307 | 379 | 4.78 [ 5.08 | 361 | 380 [ 5.63 [ 5.21 | 427 | 389 [ 6.50 [ 5.32 | 499 [ 398 | 7.44 | 5.50 [ 572 | 411 | 8.48 [ 5.72 [ 652 | 427
11°] 4.07 [ 5.26 | 307 | 392 | 4.08 [ 5.26 [ 308 [ 392 | 4.16 | 5.32 | 315 | 397 | 4.29 | 5.37 | 326 | 400 | 4.47 | 5.47 | 342 | 409 | 5.26 | 5.48 | 402 | 403 | 6.12 | 5.54 | 469 | 414 | 7.13 | 5.72 | 549 | 427 | 8.26 [ 5.95 | 638 [ 441 | 9.39 | 6.17 | 722 | 461
127] 4.42 | 5.6) [337 | 418 | 4.43 [ 5.61 | 338 | 418 | 4,58 | 5.72 | 352 | 427 | 4.63 | 5.71 | 355 [ 426 | 4.83 | 5.82 | 371 | 434 | 5.77 | 5.88 | 445 | 439 | 6.71 | 5.94 | 517 | 444 | 7.72 | 6.05 | 598 | 452 | 8.91 [ 6.27 | 630 [ 468 [10.36 | 6.57 | 800 | 431
NOTAT1ONS: — DEPARTMENT AORFIZORNAANSPORTAT 10N [ e
- ARTMEN T
Ac = Apron concrete quantity per additional barrel. /&M HIGHWAYS DIVISION ‘ 1-88
) STANDARD DRAWINGS \
As = Apron steel quantity per addlitional barrel. APPROVED FOR OUTLET APRON | EE———
DTN DIMENSIONS & QUANTITIES i
/Z-Z%wtf 2 :1 SLOPE | B-06.20

CADD FILENAMES ZFA

vies

e x




DIMENS 1ONS

e 0" Shew 5"Skew 10°Skew 15 Skew 20"Skew 25" Skew 30" Skew 357 Skew 40" Skew 45" Skew
S2] A [ C A B8 c 0 £ A B ¢ D £ A B ¢ 0 3 A 8 C [)] A B [ [} A B C f) A B c 0 A 3 c e f)
3] 9100 4 -8 3-74 110 -0%| 4 -875] 2 -8 | 4 -8% (10 1% 10 - 1Y) 4 -9fe | 1 -9% | S -8Yaq o - 105 10° - 1fy] 4 -10fa] 10%* | 6°-11 [9-10%] 100 [4'-11% 8'-2% | 9'-9%| 30 [ 5'-2%| 9 -6fr| 9 -6f s 61010 920 -6 [5-10K[ 12 -4 a -l -0 [ e -k e -ap 16'-6fy| 7' -8%
41230 4 -8Y4] 458 |12 -5| 4 -8y) 3 -afy| 5 -9% [ 12°-5 [12'-6%| 49| 27 -2% |6 110 12 -0fs] 121 (4100 V' -0% | B -4fy | 11-11 | 12°-0 (4 -1iYe) 9 -9 [ 11 -8 11'-0 | 5'-2% | 11'-3%| 11 -3 5 6% | 13" -1 9'-6 {5 -1004[14'-10% 10 -44] 9'-0 16 -11% 19
65 |14 -0l 4 -8V 5 -3 (14 - 10/ 4 -85 3 -11%4 6 - 10fs] 14 -8fs] 14'-6fo] 4 -9fy | 2 -6% i & -5Y | 14 7ol 14 6% 4 -i0K 1'-3% | 9-9H[13 -0 -6 (4 -niFd 11813 -1 136 | 5 -2% |13 -S| 13 -5 5 -6 13'-0fp) 11'-6 15 - 104 17 -8%, 12-5 | 10'-6 K200 Va2 -10¥{ 10
61611, 4 -8V e -2fy |16 -9%] 4 -8%5] 4 -6 |1 -10%16" - 1030 170 | 4 -SF | 3 -0 | 9 -8Y | 167 -9% ] 17 -0% 4 - 10kl v-sTlir -6 [iE-Sfg 17 -0 (41T 13 -4kis - 1008 15 -6 | 5-2% |15 6% 15 -6% 5 -6 14-11% 13'-6 | 5'-10%} 20" -2 14" -1%] 12'-6 23 -0%| 26' - 0%
9 -3%] 4 -80A] T 0% [ 19720 4 -8Ya] 5 -1¥ |8 -11f] 19 <20 19 -5%] 4 -sFy | 35K lor- 11 Y{ie - 1Y 6% 4 -10¥%] 1 -8F 12 - 11/ 18 -5%) 19'-6 [ 4 -11%)[ 15 -3V, 18'-2%) 176 | 5 -2% | 1T -8l 1T -8} 5 -6% (16" -10¥] 15'-0 | 5'-10%] 22' -1%)15' - 10 14'-0 | & |26 0%
3 [ 9 -10)g6 - 10y 3 -75, (10 -0%l6" - 10Y] 2 -8Yy | & -8 (10 -1 10 - 1H[8 -1 F] 1 -9% 5 -8l | 9 -i0k) 10 -1 T -6 | 0% [ 8 -11 (9 -10%) 100-0 | 3% | 8 -2% ] 99| 9-0 | T-TR] 9 -3k | 9 -6k 8 -0% g-24] -6 [ e -e%h] 12 -4l e -8h] -0 RA
|4 [ 1230|6107 4 -5hy [12-5%[6 - 10Y] 3 -4% | 5-9f | 1275 |12-60h & -11fs] 2 -2% |6 - 110l 12 -0%] 12-1 | T-1% | v -0% [ & -afe[n-n ] 12-e |73 1-gYl 1e-0 | TR 13N -3 ¢ -0 1% 96 | 8-6% 1410510 4% -0 6-1%
g[S | 14 THI6 104 & -3 1410136’ 103 3 -11Jyy 6 -10%y| 14 -8J4] 14 -6}y 6 - 11| 2'-6¥ Yo 14 -1 14 -6%) T -1fy ] 1 -3 | -9 N3 -IR 146 | T3 131 136 | T -TR|13-5%] 13 -5Y 8 -03 13'-0f) 116 | 8'-6% | 17" -8% 12-5 | 10'-6 20-0
6' {16 -11¥46' - 104 6' -2 [ 16'-9%|6' - 104 4'-6 |7 -10%j16'- 113§ 17'-C 6" -11}; Yolie ol -0y -1 sl -6 [ie -5kl i7-0§ 7 -3% | 13 -af15 - 10l 150 -6 | T-TH 5 -6%) 15 -6% 8 -0 14-11% ! 2-6 23 -0%|
7|19 -3%16' - 10V 1-0% |19 -20fe - 10¥z 51X |8 11}y 19'-2}2,15'-5% 6 11| 3 -5Fy 10 -1V 1e -1 19 -6%] 7 -1fe | 1 -8fa |12 i1/ u8-5%] 1906 | 7 -3 1573 18 2% 176 [ 1R T -8NG1 17 -8 8'-0% | 20 - 15%] 16" - 103} ' 26" - 03,
8 |21 -54( 5 9% - 13 21 - 9% 5 - 9% 5t -10 [0t -13] 21 -8Ya 22 -0f] 5 - 1055 3 -10%] 12 -3%[ 21 -4l 21 1Ml 5 - Y] 1" -10%; 14 -6Th{ 20 -9%] 21°-6 | €' -1fp 17 -14[ 20 -5%a) 20'-0 | 6 -4%h | 19" -9%) 19’ -9%| 6-9 |22 -10§{ 19 -2f; 3 295
319100 9 -0V 3 -1 | 10 -0%[ 9 -0%] 2 -efi [ 4 -eFi | 1o -1l 101 9 1Al 1 -9R | s -s o -tk 101 94 T 0%t (e -1 [g-i0k] 10-0 ] 9-7 T e -2 9-9% | 9-0 [10°-0 | 9 -6 9 -6f; 10'-6%[10" - 113 9 -2, 14 -4f;
4112 30| 9 -0/l 451, 1 12'-55| 9 -0%] 3 -4fs | 5'-9fo | 12°-5 [12' -6 &' -1Ja) 2 -2% |6 -1ufa 12 -0 12'-1 13-4 |1 -0% ) 8 -4fp a1 ] 12 -0 ] -7 199 [ 11t -8%| 11-0 [ 10°-0 | 1137, 11" -3F)] 10 -6%] 13 -2%[ 11~ 1% 15 B
5|14 -1Y( 9" -0V4] 5 -3% [i4' 104 9' - 0% 3‘~1|’/_.’5‘~|oy. 14'-8f3| 14' 6| &' -1% | 2'-6%a | 8-SV | 14'-THh 14'~s7/,+9'-4 130 ] 9 -9% 13 -11% 1a-6 | -7 [11-8%{13 -0 4 i3 -6 | 10°-0 [13-5%{ 13 -5% 10 -6%] 15" -6 13" -0%| 11'-6 | 11" -2 200-0 | 11'-6%
ol 16'-11§] 9 -074] 6 -2% | 16'-9%] 9 -0%] 4 -6 |1 -10h[ie-113 17 -0 | ¢ -1 | 3-0 | 9 -8Y |16 -9% 17 -0¥] 9-4 | -5 1 -6 lie -5k 17°-0 | 9-7 [13-4K{1S 1004 15°-6 | 10'-0 | 15'-6%[15'-6% 10°-6%/1 7" - 10} 14" - 1% 13'1_11‘—2% 23 -0%| 13 -3%| -
7119 -3%] 90U -0k 11928 9 -0%] 5 1Y [ 8 -1 19 -2 19 -5 9 -1 3 -5 (10 -1Yqne -1y 19 -6%] -4 | 1 -BFp 12 -11J4 18 -5%] 19°-6 [ 9 -7 |15 -30a) 18'-2K| 176 [ 10°-0 | 17" -8%y] IT'-8}% 10°-6%| 20" -1%}16' - 107 15°-0 | i1'-2% 26'-0%) 15" -0%| 29" -2%|
|8 |21-9% -1 21 -9H|T - 1Yy 5 -10 | 10" -1%) 21 -8Y4| 22 -Ofa| 8'-0%h | 3 -10%) 12" -3%[ 21 -4Yi| 21 -1y 8 2% | I'-10%)| 12 67| 20'-9%]| 216 | 8 -5 | i1 -1%] 20 5| 20-a [ & -9fp 197 -9%| 19 -s%| 18 -6 | 93 oz -10¥ 19 2h| 170 | 9 -5%] 295 |16 -113] 15-0 |10~
924 -2f, 8 -9% |24 -2l 7 - 9% 6 -5 [ 11 -2l -1 24 -0 [T-10%)] ¢ -2¥ |13 -1 23 -6Yy 24 - 1| 8 -0% | 2 -1V | 16'-3%[ 23 39| 24'-0 | 8'-20% | 19%-17p 22'-3hy| 22'-0 | B -y (20 -1iF20 - 11F 20°-6 | 9 -0%p |25'-3H| 21 -2} 19°-0 | 9'-Thy 3260 18" -9%| 17770 |11 -1h[ 3T -1,
10'] 26'-1 980 | 26 19| T -70o] 1% |12 3% 26 -3 26 5| 1 -8y | 48 (14 -10pf 25 -9fy| 26'-1 {1108 2 -3% | 17 -9F,| o5 -4Th[ 26'-6 | 8 -0% [ 201 -9Y| 24 -9Ky[ 24°-0 | &' -4, |24 -1 24 -1 [ 22'-6 | 8 -9 er 1Yy -2%] 20-6 [ 9 -4% 35 8% 2018|186 [ 10 -3%[ 40 -5
8" [ 21 -9[10 -3F3 7 - 1% 21 -9Y[10"-374 510 | 10"-1%[ 21" -8 )] 22" -OF] 10 -504] 3' - 10%[ 12" -3%p] 21" -4¥,| 21" -Tfy| 10" -TR] 1" - 10%[ 14 -674] 20'-9%| 21"-6 [ 1011 | 17¢-15] 20 -5Yif 20°-0 [ 11" -4%] 19'-9%[ 9" -9%] 18'-6 [11'-11%22" 109 19" -2fs| i1 -0 | 12' 8] 26' -1} 18'-3/4[ 16'-0 29'-5 116'-113} 33 -9/,
9 (20 2%, 107 -1] 8 -9 |24 20|10 -1 7] & 5 | 11" -20[23 -114 24 -0 |10 -3%s| 4 -2% |13 -1 23 6% 20 - 1hp 10" 5% 2 -1V [ 16 3% 2333 24--0 [ io-8¥| 19°- 1] 22 -9fo] 22'-0 | 11-2 [21-11¥ar 113 200 -6 [ 10 -a%| 25 -3%| 210 2% 19 -0 |12 -5%] 28" -7Y)| 20-0F)] 176 32'-6 04| 18" - 9%| 31,
12210267 [ - 11/ 9 -8fy [ 26" TH[9" -1 1% [ 12 -3%e 26' -3 26 -5%] 101 | a-8 [14-i0f s -9k 261 [10°-3%] 2 -3% |17 -9%] 25 -4%4[ 26 -6 | 10'-63%] 201 -9¥] 24 -9s] 24'-0 [10'- 11 [ A 21 -1%) 23 -2%| 20 -6 | 12'-2%| 31" -1H| 22 - 1% 19°-6) 2014y 40'-55;
1128 - 111 9" - 9% 10" -6 )| 29 -0%| 9" -9)5| 7'-9F, [ 13-4 28" -1}pl28 - 11 9 -10%] 5 -1¥ [ 16 - 1%ul2r - 114 29'-1 [ 100 -0y] 2 -6f5 [ 19 -3f] 276 | 29'-0 | 10' -4} 20'-9 |27 -1}l 26'-6 [ 10'-9%4 fal 30 -0J] 25 -2V 22'-6 [11'-1174 34'-2 123 -1 2100 2 ¢ 43'-9%| 20 -544,
12 [ 304 [97 [0 -l 31 -6h| 9" 7% 8 -5% |14 -4%[306 - 10¥] 31" -SHh| & 6% | 5 -6 | 1T -8e| 30' 15| 31' -1 | 3 -105] 2 -8% | 21" -0fs[ 30 -0%] 31" -0 | 10"~ 134 4%, | 29'-0%| 266 [ 10-6%i[ 28" -2 | 28'-2 | 26'-6 [ 11" -1} 32 -4%[ 21 2] 246 [ 11" -9y 36" -8%i| 25" -8 230 a1 120 2%
QUANTITIES
< 0* Skew 5° Skew 10° Skew 15* Skew 20° Skew 25 Skew 30* Skew 35° Skew 40° Skew 45° skew
;& 5| Conc. C.Y. Steel Ibs.| Conc. C.Y. Steel Ibs. | Conc. C.Y. Steel Ibs.| Conc. C.Y. Steel Ibs.| Conc. C.Y. Steel ibs.| Conc. C.Y. | Steel ibs.| Conc. C.Y. | Steel Ibs.| Conc. C.Y. | Steel Ibs. | Conc. C.Y. | Steel Ibs. | Conc. C.Y. Steel Ibs.
18bl. | ac | 18bl.] &s | 1Bbl. | Ac | 18bl.] as |18bl. [ Ac | 1Bbi.| As | 1Bbl. | Ac | 1Bbl.] As | 1Bbl. | Ac | iBbl.| &s [ 1Bbl. [ Ac [ 1Bbl.| As | 1Bbl. | Ac | 18bl.| As | 18bl. | Ac | 1Bbl.| &s | 1Bbi. | Ac | iBbl.| As [ 1Bbl. | Ac | 1BbI.[ &s
31 0.41 [ 1.46 | 46 [122 | 0.42 [i.43 | 48 | 124 [0.42 |1.49 | 48 |124 [0.45 [1.52 | 52 [126 | 0.50 |1.55 | 57 [128 [0.88 [1.52 | 86 [128 | 1.23 | 1.53 | 113 |129 | 1.59 |1.50 | 140 {128 | 1.97 |1.54 | 173 |132 [2.36 | 1.62 | 206 | 139
4] 056 [1.75 | 69 | 143 | 0.57 [ 1.78 | 72 [ 145 [0.58 [ 1.78 | 71 [146 [0.62 | 1.78 | 75 [146 | 0.67 | 1.81 | 79 [148 | .11 |[1.78 {112 [ 147 | 1.59 | 1.81 | 150 }150 | 2,00 |1.79 | 181 |143 | 2.45 |1.82 | 217 |152 | 2,96 | 1,88 | 260 | 158
6 [ 5] 072 [2.04 ] 98 | 165 [ 0.75 [2.07 [ 101 [ 167 [0.77 [2.07 [103 [167 [0.78 [ 2.07 [102 [167 j 0.97 [2.12 | 112 [172 [ 1.41 [2.10 {150 {170 | 1.97 | 2.09 | 194 | 171 | 2.51 [2.09 [ 236 | 171 |[3.01 [2.08 | 275 |172 |3.59 [2.14 | 320 | 177
6| 0.97 | 2.33 | 132 | 186 | 0.98 | 2.33 | 133 | 186 [1.02 |2.36 | 137 [188 | 1.07 | 2.38 | 141 [191 | 1.12 [2.41 [144 [193 [ 1.79 [2.38 [195 [191 | 2.44 | 2.37 | 244 | 191 [3.05 [2.37 [ 290 {192 | 3.70 |2.39 | 341 |194 | 4.40 | 2.44 | 390 | 200
7| 1.28 |2.62 | 172 | 208 | 1.29 |2.62 | 173 | 208 |1.34 |2.65 |16 [210 | 1.39 | 2.67 | 179 |212 | 1.50 | 2.73 | 188 [217 [ 2.25 [2.66 |245 [212 | 2.99 | 2.65 | 300 |212 | 3.65 |2.61 | 349 [210 | 4.47 |2.65 | 412 |214 [5.30 | 2.70 | 463 [2i3
30093 [1.98 | 85 | 158 | 0.95 | 2.02 | 88 | 161 |[0.96 |2.03 | 88 |16l | 1.00 | 2.07 | 93 [ 164 [ 1,06 [2.11 | 98 |167 | 1.43 [2.07 [ 126 |[166 | 1.79 | 2.09 | 154 |167 | 2.14 |2.06 | 180 | 166 [ 2.54 [2.11 [ 215 [I71 |2.96 | 2.22 | 251 | 180
4 1.18 | 2.36 | 115 | 186 | 1.20 | 2.40 | 119 [ 189 [1.21 |2.42 |18 [189 | 1.25 [2.40 [121 [190 | 1.31 |2.44 | 127 [193 | 1.75 {2.41 | 159 [ 191 | 2.24 | 2.46 | 198 |195 | 2.65 [2.43 | 228 | 193 [ 3.11 [2.48 | 266 |198 | 3.65 [ 2.56 |31l | 205
8 [ 5] 1.44 | 2.75 | 151 | 214 | 1.47 |2.78 [ 155 | 217 |[1.50 [2.78 [157 |217 | 1.51 | 2.78 | 156 [218 [ 1.62 [2.86 | 167 |224 | 2.15 |2.83 |205 |22l | 2.T1 | 2.83 | 249 [222 | 3.25 [2.83 [ 291 |223 [3.76 |2.82 | 330 {224 | 4.36 | 2.90 | 317 | 230
6] 1.78 [ 3.13 | 192 [ 243 | 1.79 [3.12 | 193 | 243 [1.84 |3.16 |198 |246 | 1.90 | 3.20 | 202 [249 | 1.96 |3.24 | 206 [252 | 2.62 [3.13 [ 256 [249 | 3.27 |3.19 | 305 |249 | 3.89 |3.19 | 351 |250 | 4.55 |3.22 | 403 | 253 [5.27 [3.30 | 454 | 260
7] 2.19 | 3.51 | 239 | 271 | 2.19 | 3.51 | 239 | 271 |2.25 |3.54 | 244 |274 | 2.31 | 3.58 | 247 [ 277 | 2.44 |3.65 | 258 [283 [ 3.17 [3.56 |314 [276 [ 3.92 | 3.56 | 368 |277 | 4.56 |3.51 | 416 274 | 5.41 |3.56 | 481 [279 |6.26 | 3.64 |534 | 285
8| 2.77 | 3.91 | 250 | 301 | 2.78 | 3.91 | 251 | 301 |2.85 |3.95 |255 |304 | 2.88 | 3.95 | 256 |304 | 3.04 |4.02 | 266 [310 | 3.91 |3.97 |331 [307 | 4.81 | 3.96 | 462 |[307 | 5.66 |3.95 | 467 |306 | 6.50 |3.98 | 528 [310 | 7.54 | 4.06 | 603 | 316
3] 1.52 | 2.54 | 128 | 197 | 1.55 | 2.59 | 132 | 200 |1.56 |2.60 | 133 |20l | i.61 | 2.65 | 138 [205 | 1.68 |2.70 | 145 |206 | 2.05 |2.66 | 172 | 206 | 2.42 | 2.69 | 201 |209 | 2.76 |2.65 | 227 [ 207 | 3.18 |2.7z | 262 |2i2 | 3.64 | 2.86 | 301 | 224
4| 1.87 | 3.02 | 166 | 232 | 1.90 |3.07 | 170 | 236 |1.91 |3.07 | 170 |236 | 1.95 | 3.07 [ 174 [236 | 2.02 [3.12 [ 180 [240 [ 2.46 |3.08 | 212 [238 | 2.96 | 3.14 | 252 |243 | 3.36 |3.11 | 282 |241 |3.85 [3.18 [ 321 |247 |4.41 [3.29 [ 368 | 255
5| 2.23 | 3.49 | 210 | 267 | 2.27 | 3.54 | 214 | 271 |2.30 | 3.54 |216 |271 | 2.31 | 3.54 | 216 |271 | 2.44 |3.64 | 228 [279 [2.96 [3.60 [ 266 [276 | 3.53 | 3.60 | 310 |277 | 4.08 |3.61 | 352 [278 | 4.59 |3.61 | 392 |219 [5.21 |3.71 | 441 |287
6| 2.67 | 3.97 | 258 | 303 | 2.68 | 3.97 | 259 | 303 |2.74 | 4.01 |265 |306 | 2.81 | 4.06 | 270 | 310 | 2.89 [4.11 [275 [314 | 3.53 |4.06 |324 [310 | 4.19 | 4.06 | 374 |311 | 4.81 |4.07 | 420 [312 [5.48 |4.11 | 473 315 [6.23 | 4.21 |525 | 324
10 7] 3.18 | 4.44 | 313 | 338 | 3.13 | 4.44 | 313 | 338 | 3.25 | 4.49 | 319 | 341 | 3.33 | 4.54 | 323 | 345 | 3.48 | 4.63 | 335 |352 | 4.19 |4.52 [ 389 [344 | 4.93 [ 4.52 | 444 [345 | 557 |4.46 | 491 |341 [6.43 [4.54 [ 557 [347 | 7.31 [ 4.64 [612 |35
8| 3.87 | 4.95 | 332 | 376 | 3.88 | 4.95 | 333 | 376 |3.95 |5.00 | 338 |379 | 3.99 | 4.99 | 338 |379 | 4.16 |5.08 | 351 [386 | 5.02 [5.03 [415 [383 |5.93 |5.02 | 486 |382 | 6,77 |5.01 |55 |382 | 7.63 |5.06 | 613 |386 [8.69 [ 5.16 | 630 [ 394
9'| 4.48 | 5.43 | 387 | 411 | 4.49 | 5.43 | 388 | 411 |4.51 |5.43 | 388 |41l | 4.68 | 5.52 | 400 |418 | 4.87 [5.60 | 412 [425 [ 5.79 |5.50 [482 [417 | 6.80 | 5.49 | 560 [417 | 7.74 |5.48 | 630 |417 |8.73 [5.49 [ 704 [418 [10.04 [ 5.67 | 789 | 432
10'| 5.15 | 5.91 | 447 | 447 | 5.16 | 5.91 | 447 | 447 |5.18 |5.91 | 446 | 447 | 5.36 | 6.00 | 458 | 454 | 5.55 | 6.08 [ 468 [461 [ 6.62 [5.97 [554 [452 | 7.75 [5.96 | 639 |452 | 8.81 |5.92 | 723 |449 [10.05 | 6.00 | 806 |456 [11.34 | 6.10 | 889 | 465
8| 5.00 | 6.04 | 414 | 450 | 5.02 |6.03 | 415 | 450 |5.10 | 6.03 | 420 1454 | 5.14 | 6.09 | 421 |454 | 5.33 [6.20 [ 435 [463 [ 6.19 |6.14 | 499 [458 | 7.10 | 6.14 | 570 [458 | 7.94 |6.13 | 635 [457 | 8.82 |6.19 | 698 [462 | 9.91 | 6.33 | 776 | 472
9] 5.72 | 6.61 | 477 | 493 | 5.73 | 6.61 | 477 | 493 |5.75 |6.61 | 477 |433 | 5.94 | 6.72 | 492 501 | 6.15 [6.82 | 505 [509 [ 7.05 [6.70 [573 [500 | 8.07 | 6.70 | 651 |499 | .01 |6.69 | 721 [499 [10.01 |6.72 [ 795 [501 [11.37 [ 6.94 | 884 [ 518
122 [10'] 6.49 | 7.19 | 544 | 536 | 6.50 | .19 | 544 | 536 |6.52 | 7.18 | 543 |536 | 6.72 | 1.29 | 557 | 544 [ 6.93 | 7.40 [ 569 [552 | 7.99 | 7.26 | 653 |541 | 9.11 [ 7.25 | 737 |541 [10.17 [7.22 | 821 [538 {11.44 [7.32 | 905 [546 [12.76 | 7.46 | 991 | 557
11°] 7.33 | 7.76.] 616 | 579 | 7.33 | 7.76 | 615 | 578 |7.35 | 7.76 | 614 |578 | .56 | 7.87 | 626 |587 | 7.89 |8.02 | 648 |598 | 9.07 [7.89 [ 741 [588 [10.23 | 7.81 | 829 |582 |11.44 |7.78 | 919 |580 [12.78 |7.85 [1016 [585 [14.23 | 7.98 [1103 | 595
12'] 8.22 [ 8.34 | 632 | 621 | 8.23 |8.34 | 691 | 621 |8.35 |8.39 |699 | 625 | 8.49 | 8.43 | 707 |628 | 8.72 |8.54 | 717 |636 [10.02 [8.40 [818 [626 [11.45 | 8.37 | 927 [624 [12.77 [8.34 |1023 [622 [14.26 |8.41 [1124 |627 [16.08 | 8.16 [1245 | 643
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DIMENS IONS

5. 0°Skew 5°Skew 10°Skew 15 Skew 20"Skew | 25°Skew 30° Skew 35°Skew 5 40%Skew 45" Skew
SI1Z[ A [ 8B [ c [ a8 c [ o [ €1 a8 c o e |~ T8 c [ o T e [ a8 [ ¢ [ o [ a8 TcTo [ a8 [cTo [~ T8 c D | A [ B [ ¢ 0 | A T8 JcTo
3 {12 -3h] 4 -8%) 4 -5h 12'-5&] 4 -8f| 3-4h! 56|11 -ty 12 -0%] 4 -9k | 2 -1f o012 -of 121 41055 1-0%] & -af[n -1 120 {4 -n¥] 9 -5 11'-33ﬂn'-o 5 -2% 10 -np10-11p] 10-0 | 5 -6% | 12 5% 10 -5%] -0 |5 - 10K 14 5K 10-1%] 6 | 6 4% |16-1%] 9-3% & -0 6 -11)y 18'-3%| 8 -6f:
4115 -0%| 4'-8Ya| 5 -5hl15 -4%] 4 -8fa| 4 -1%] 1'-0%| %115 -0%| 4 -9fy| 2 -1%| 8'-5¥ 14'-1¥ 15' - }j}r-my. 1'-3'4]10'-0}’. 14 -4fpf 15°-0 {403 1 -a13 -4 13 -6 | 5 -2% 13 -5H[ 13 -5k 12'-6 [ 56 xs--ay_,}n'-oyz 11°-6 (5" - 100} 17" -3%[ 12'-1)5| 10'-6 | 6 -4}, | 19'-6Th| 5 -1 il
65 [1IT-10%4 4 -8Y,| &' -6}y 18'-3fs| 4'-8f2| 4'-104 & 3 -2%af 10' 2% 17 -1%] 18" -0% | 4'-108s| 1'-7 [12'-0% 11'-24 18-0 |4 -N¥n3 1R 16-8 [ 160 -0 | 5'-2% 15 - 10415 - 100 14'-6 | 5 -6% | 18 -2%[ 15 30| 1376 |5 -10K[ 20 1] 145 | 1276 | 6 -4%, | 23 -0%
6 [20-8%[ 4-8Ys| T-6f|21 -1 48] 5-8 3 -8%) 11 -8%| zo--z&z_ -0%] 4 -10%5| 1'-10§g 13 -9%5( 19" -8%| 21°-0 |4 -11%] 15'-11 |18 -11% 19'-¢ | 5 -2% | 18 -4%[ 18" -4%[ 17'-0 | 5'-6% [20'-10]{ 17" -6}] 15'-6 5--1% 23'-5§ 16'-5%a] 14'-6 | 6' -4}, | 26'-6 6 -1}
7 (23 -6%[ 48] 8 -6%i 24 -0%]| 4'-8%| 6'-5%[10° 420 13'-24 22 -10 | 24' -0}y 4--:0@ 2 -1 Y] 15 -9%] 22 -6%[ 24 -0 [4'-11F)] 18°-2 [ ar 732 -6 | 5 -2% [20-10%20 104 19 -6 [ 5'-6% | 23'-7 [19'-o%[ 18'-0 |5 -10%) 26 -8} %[ 16'-6 | 6'-4% [29'-11)] 17'-3%] 15'-6 [6'- 11}
3' {12 -35{ 6'-10% 4'-5}’1[12'-55‘6‘40, 3 -4k 5 -6K(11 -1} 2-1%| 6 =114 12 -0%] 12°-1 | T-1fg] 11-0%i 8 -4y 12-0 | 7'-3% | 9-5%[ 11" -3%| 11°-0 | 7' -7%[10°-114f10°-11¥F 10°-0 | &' -0% [ 12'-5¥if 10 -5%] 9'-0 | o' -6% [14'-5K[ 10 -1%] 86 [ 9 -2% 1610 9 3% s -0 |9 -1
4' [15' -0 6'-10% 5'-515{5'-4% 6 -10f| 4'-13%[ 7'-0%[15'-1% 2 -1 8 -5hf 14 -1h[ 15 -0 7' -1 10°-0F4[ 14'-4%] 15 -0 | *-3% | 11 -8%[13 114 13-6 | -7R {13 -5%) 13" -5, 12'-6 | 8-0% [ 15-6%5| 13" -0f] 11'-6 [ o -6% [ 17 -3%[ 12 1% 10 -6 [ 9 -2% [19-6% 11 -3%| 1070 {911
M 17'-107{ 6' -10%s| 6'-6)4] 18'-3)3| 6' -10f5| 4'-10% &' -3%{17 - 104} 3 -20[ 10 -2%f 17 -7%] 18 -0F| 7' -1 B[ 17 -2%| 18'-0 | -3 {13 -1 16'-8 | 16'-0 | T'-1% [15'-10)§15'-1004 14'-6 | 8'-0% | 18'-2%[15' -3 13'-6 | ' -6% 20 -TH{ 14-5 [12°-6 | 9 -2% |23 -0%[ 13 -3%]| 120 [ -1
6 [20-8%[ 6 -10%] 7-6fp[ 21 -1%| 6 -10%] 5-8 | o -Th]20-6Thleo - 1Y 11k 3 -8%) n'»a.zo‘—zﬁzr-oﬁ T sl 10-108 13 -9f[ 19 -8%( 21'-0 | T-3%|15'-11 |18'-11% 19'-0 | T'-7% | 18'-4%] 18'-4%[ 17" -0 | 8'-0% [20'- 104 17 -6}5| 15'-6 | 8'-6% | 23' -5} 16' 5] 14'-6 | 9-2% [ 26'-6 |15'-3%| 1376 |9 -1
1 [ 23 -6%| 6 -10%] 8 -6%] 24 -0%[ 67- 1055] 6 -5% [10' - 103 23'-3fp 23 - 107 6' -1 )o] 4 -2fo] 13 -2We[ 22 -10 {24 -] T -1fu| 2 -14] 15 -9%] 22 -6%f 24 -0 | T -3%[ 182 |21 -TH[ 21t -6 | 7 -7% 20 -10K20'-10% 19 -6 | 8'-0% | 23'-7 [197-sp] 18 -0 | 8'-6% zs-—aﬂlswu 16-6 | 9'-2% o9 -1 17 -3%] 15'-6 | 911
8 |2r-0 [ 5-9 12'-2%) 26 25826 - 1145 1085 4-9 [15-0%[ 26'-1%[ 27 -0%] 5 - 13| 2 -4%| 17 -a%i[ 25 -3H[ 2 -0 [ 6 -1%p |20 -8Y] 24 1Yy | 24 -0 [ & -4 |23 -ai| 23 ey 22 -0 | 6'-9 |26 -8%[ 22 -5h[ 20 -0 | 1 -2fu |30 -2Yi2v -1%[ 1876 | -8% |35 -8%[ 19 5% 176 | & -3% |37 -10; 17-7%|
3112 -3h] 9 -0% 5 -6H[11-11)5 122 -0K[ 9 -1% z~-1y_,1 6 -1y 12 -0 122-1 | -4 | 1'-0%| 8'-4Rj11-1112'-0 | -7 | ¢'-5TI11-3%| 110-0 [ 10°-0 [10-11J410 -11)9 10°-0 | 10" -6%[ 12'-5% 10'-5%[ 9'-0 [ i1 -2%[ 14 -sK[ 10 -1%] e -6 {12 -o%[1e -1l 9 -3%[ 8 -0 |3 -ofi e 3% v -eh
4' |15 -0k| 9 0%, T°-0%] 15 - 1%} 15" -0%] 9'-1% | 2'-7%] 8 -5} 14 -7V 15'-o;j’ 9-4 | 1'-3R[10-0F 14 -4f) 15°-0 | -7 | i1*-8%13 -1 13 -6 [ 10°-0 | 13' -5 13'-5%) 12°-6 | 10'-6%[ 15'-6fs] 13'-0fsf 11°-6 | 11 2% 17 -3%[ 12~ 1 4] 10 -6 |12 -0%[ 19 6% 11 -3%| 10--0 [ i3 -o¥far -1 10 2%
5 [17-10¥ 9 -0} 8 -3RhT 10717 - 114 9 -1% | 3 -2k 10 -2p] 17 -1%[ 18 -o%] -4 [ -7 iz -ok[1r-2h{1e-0 [ 9.7 (13- 1e-8 [16-0 [ 10'-0 [15'-1015 - 10) 14'-6 [ 10' -6} 13'-6 | 11'-2%) 20'-TH| 14'-5 | 12'-6 | 12 -0%| 23'-0%| 13'-3%] 12'-0 | 13' -0 25' -6Ta[11* - 11y
wok® 20 -8%| 9' -0y | T -6fp{ 21" -1%4| 9 -03 9'-1% | 3-8%11°-8, 20'-2%f 21" -0%[ 9'-4 | 1'-10§g13'-9%] 19'-83%] 21'-0 | 9'-7 |15'-11 [18'-11% 19'-0 | 10°-0 |18 -4%[ 18'-4%] 17'-0 | 10'-6%) 15'-6 | 11'-2%| 23 -5)5] 16' -5k 14'-6 | 13'-6 | 13' -0 29 -TH)[ 13 -9%
T |23 -6%| 9 -0 | 8 -6¥i 24" -0%| 3 -O° 9 -1%| 4-2 13 -2 22 -10 | 24'-0 | 9-4 | 2-1}) |J|zz'-sl. 24-0 | 9-1 [18°-2 |21'-7%| 21-6_ [ 10'-0 |20"-10%20' -10% 19'-6 [ 10'-63[ 23'-7 [ 19'-,| 18'-0 | 11 -2%| 26' -8%4] 18 -8%] 16" -6 | 15°-6 | 13'-034] 33 -3%[ 15’ -6¥
8 ]2r-0 [1-nk| 9-9%2r-1 |T-11% 8 -0 r-s“’:s--ou 26'-1%] 27 -0%] 8'-2% | 2 -4%[ 17 -8%[ 25 -3 21 -0 [ 8 -5} [20-8i[24'-1%i[ 24'-0 | 8 -9f; [23'-8¥[ 23 -8Y[ 22'-0 [ 9'-3 [26'-8% .}l"“ 9 -9% [ 30 -2 21" -1%] 186 o 17°-6 | 11 -4p37 - 10§ 17T
1278 {21 -0 [10-3f5[ 9'-9%| 2r-1 [10'-3%] 1-3h[12'- 10 -5%0 4-9 | 15" -0%] 26' - 1% 27 -0%{ 10" -T%] z'-ﬂ 17 -8% 25 3% 21 -0 [10'-11 [ 20 -8¥] 24 -1H[ 24 -0 11 -4 23 -8 23 -8% 22" -0 {11 -1 26 -8 Al 20'-0 12 -84y 30 -2¥ 21~ 1%] 18'-6 17-6 | 14837 10§ i - Th

QUANTITIES
0° Skew 5° Skew 10° Skew 15* Skew 20° Skew 25° Skew 30° Skew 35* Skew 40° Skew 45° Skew
§ ‘é Conc. C.Y. Steel Ib.| Conc. C.Y. | Steel Ibs.| Conc. C.Y. Steel Ibs. | Conc. C.Y. Steel Ibs. | Conc. C.Y. Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Steel Ibs. Conc. C.Y. | Stesl Ibs. Conc. C.Y. | Steel Ibs.| Cenc. C.Y Steel Ibs.
| = [Bol. | Ac_ [ 18bl.] As | 18bl. | Ac [1Bbl.| &s | 1BbIl.| Ac |18bl.] As | 1Bbl.| Ac |1Bbi.] As | 1Bbl.| Ac |1Bbl.| &s | IBbIJ] &c | IEbI.| As |1Bbl. | Ac |1Bbl.] &s [1Bbl. | Ac | 1Bbl.] As | IBbl. | Ac | 1iBbl.| &s |18b. | &c |1Bol.| As
31 0.47 ] 1.75 | 69 | 143 [ 0.47 [ 1.75 | 693 | 143 | 0.49 | 1.75 | 70 | 143 | 0.53 | 1,78 | 75| 146 | 0,54 | 1.78 | 74 | 146 | 0.98 | 1.76 | 106 | 145 | 1.40 | 1.73 | 137 | 144 | 1.85 | 1.73 | i73 | 144 | 2.23 | 1.74 | 202 | 147 | 2.65 | 1.78 | 237 | 151
4| 0,73 [ 2.10 | 104 | 169 [ 0.75 [ 2.13 [ 108 [ 171 | 0.75 [ 2.10 | 105 [ 169 [ 0.79 [ 2.13 ] 108 | 172 [ 0.84 | 2.15 | 111 | 174 [ 1.38 | 2.10 | 150 | 170 [ 1.94 [ 2.09 [ 134 | 171 | 2.41 [ 2.07 | 228 | 170 | 2.91 | 2.06 | 267 | 170 | 3.42 | 2.10 | 304 | 175
6 | 5] 1,04 | 2.45 [ 147 [ 195 [ 1.07 | 2.47 | 151 [ 197 [ 1,09 | 2.47 | 152 | 197 [1.15 | 2.50 | 156 | 199 | 1.20 | 2.53 [ 158 | 202 | 1.83 | 2.43 [ 203 [ 195 [ 2.48 | 2.40 [ 252 | 193 [ 3.10 | 2.39 [ 299 | 194 [ 3.67 | 2.39 | 341 | 194 | 4.25 | 2.42 | 381 | 138
6| 1.46 | 2.79 | 199 | 221 | 1.50 | 2.82 | 203 | 223 | 1.52 | 2.82 | 203 | 223 | 1.57 | 2.85 | 205 | 225 | 1.63 | 2.87 | 205 | 228 | 2,42 | 2.81 | 265 | 223 | 3.14 | 2.73 | 320 | 218 | 3.85 | 2.63 | 369 | 216 | 4.62 | 2.71 | 424 | 218 | 5.36 | 2.72 | 473 | 221
71 1.98 [ 3.14 | 258 | 247 | 2.03 [ 3.17 [ 262 | 249 | 2.05 [ 3.17 [ 261 [ 249 | 2.17 [ 3.22 [ 269 [ 253 | 2,24 [ 3.24 | 268 | 255 [ 3.14 [ 3.15 | 335 | 248 [ 4.02 | 3.07 | 396 | 243 [ 4.92 [ 3.06 | 461 | 243 | 5.72 | 3.03 | 518 | 242 | 6.55 | 3.04 | 568 | 244
3] 1,09 [ 2.36 | 115 | 186 | 1,09 [ 2.37 [ 114 | 186 | 1.11 [ 2.37 | 116 | 186 | 1.16 | 2.40 | 121 | 180 [ 1.18 | 2.41 | 121 [ 190 | .61 | 2.38 | 152 | 188 | 2.02 | 2.35 | 183 | 187 | 2.48 | 2.35 | 220 | 188 | 2.86 | 2.38 | 249 | 190 | 3.31 | 2.43 | 285 | 195
4| 1.47 | 2.82 | 159 | 220 | 1.50 | 2.86 | 163 | 223 | 1.48 | 2.82 | 159 | 220 | 1.54 | 2.86 | 163 | 223 | 1.60 | 2.90 | 167 | 227 | 2.12 | 2.83 | 205 | 221 | 2.68 | 2.83 | 249 | 222 | 3.15 | 2.80 | 282 | 221 | 3.66 | 2.80 | 321 | 221 | 4.18 | 2.85 | 360 | 227
8 | 5[ 182 [ 3.28 [ 210 [ 254 | 1.93 [ 3.32 | 215 | 257 | 1.95 | 3.31 | 216 | 257 | 2.01 | 3.35 | 220 | 260 | 2.08 | 3.39 | 223 | 263 | 2.68 | 5.27 | 266 | 255 | 3.32 | 3.22 | 314 | 252 | 3.94 | 3.22 | 361 | 252 | 4.52 | 3.22 | 403 | 253 | 5.15 | 3.28 | 444 | 258
6| 2.42 | 3.73 | 270 | 288 | 2.47 | 3.77 | 274 | 291 | 2.49 | 3.717 | 274 | 291 | 2.55 | 3.81 | 277 | 294 | 2.62 | 3.84 | 278 | 297 | 3.39 | 3.76 | 337 | 291 | 4.10 | 3.67 | 390 | 285 | 4.79 | 3.62 | 439 | 282 | 5.57 | 3.64 | 495 | 285 | 6.32 | 3.67 | 544 | 287
773,06 | 4.13 | 337 | 322 | 3.12 | 4.23 | 342 | 325 | 3.13 | 4.23 | 341 | 325 | 3.27 | 4.30 | 351 | 330 | 3.35 | 4.33 | 350 | 333 | 4.23 | 4.20 | 415 | 324 | 5,09 [ 4.11 | 474 | 318 | 5.98 | 4.09 | 539 | 317 | 6.78 | 4.07 | 59 | 316 | 1.61 | 4.09 | 647 | 319
8| 4.05 | 4.75 | 378 | 364 | 3.99 | 4.71 | 370 | 361 | 4.07 | 4.75 | 377 | 363 | 4.16 | 4.78 | 377 | 366 | 4.33 | 4.85 | 385 | 372 | 5.27 | 4.68 | 459 | 359 | 6.21 | 4.59 | 528 | 353 | 7.18 | 4.53 | 598 | 349 | 8.12 | 4.51 | 66l | 349 | 9.19 | 4.56 | 728 | 354
3] 1.78 [ 3.02 | 166 | 232 [ 1.78 | 3.02 | 166 | 232 | 1.80 | 3.02 | 168 | 232 | 1.86 | 3.07 | 174 | 236 | 1.88 | 3.08 | 173 | 237 [ 2.31 | 3.04 | 205 | 235 [ 2.72 | 3.01 | 235 | 233 | 3.17 [ 3.02 | 272 | 234 | 3.57 | 3.05 | 302 | 237 | 4.04 | 3.13 | 339 | 243
4| 2.28 [ 3.59 | 219 | 274 | 2.32 | 3.64 | 224 | 278 | 2.29 | 3.59 | 219 | 275 | 2.36 | 3.64 | 225 | 279 | 2.43 | 3.69 | 230 | 283 | 2.93 [ 3.60 | 266 | 276 | 3.50 | 3.60 | 310 | 277 [ 3.97 [ 3.57 | 343 [ 275 | 4.48 | 3.58 | 382 | 276 | 5.02 | 3.65 | 423 | 283
5] 2.82 | 4.16 | 280 | 317 | 2.87 | 4.21 | 285 | 320 | 2.89 | 4.20 | 286 | 320 | 2.96 | 4.25 | 291 | 324 | 3.04 | 4.30 | 295 | 328 | 3.61 | 4.15 | 335 | 317 [ 4.24 [ 4.10 | 383 | 314 | 4.87 | 4.10 | 430 | 314 | 5.45 | 4.11 | 473 | 315 | 6.11 | 4.18 | 516 | 322
6| 3.47 | 4.13 | 348 | 359 | 3.53 | 4.77 | 354 | 363 | 3.55 | 4.77 | 354 | 363 | 3.63 | 4.82 | 357 | 366 | 3.71 | 4.87 | 359 | 370 | 4.46 | 4.76 | 416 | 363 | 5.14 | 4.65 | 468 | 355 | 5.83 | 4.60 | 516 | 351 | 6.62 | 4.64 | 573 | 355 | 7.38 | 4.67 | 623 | 358
10| 71| 4.23 [ 5.30 | 425 | 401 | 4.30 [ 5.34 [ 430 [ 405 | 4.31 | 5.34 | 429 | 405 | 4:47 [ 5.43 | 441 [ 412 | 4.56 [ 5.48 | 441 [ 416 | 5.41 [ 5.32 [ 503 | 404 [ 6.25 | 5.21 [ 561 [ 396 { 7.14 [ 5.19 [ 626 | 395 | 7.94 | 5.16 | 682 | 394 | 8.79 | 5.20 | 734 | 397
8| 5.37 | 6.00 | 477 | 453 | 5.29 | 5.95 | 468 | 450 | 5.39 | 5.99 | 475 | 453 | 5.43 | 6.04 | 477 | 457 | 5.68 | 6.12 | 486 | 464 | 6.57 | 5.91 | 557 | 448 | 7.49 | 5.81 | 624 | 441 | 8.45 | 5.73 | 693 | 436 | 9.39 | 5.71 | 756 | 435 [10.48 | 5.79 | 825 | 441
9'| 6.29 | 6.57 | 559 | 496 | 6.30 | 6.57 | 558 | 496 | 6.32 | 6.57 | 555 | 496 | 6.51 | 6.66 | 566 | 503 | 6.72 | 6.74 | 573 | 510 | 7.67 | 6.47 | 650 | 490 | 8.88 | 6.41 | 737 | 485 | 9.97 | 6.33 | 813 | 480 [10.90 | 6.25 | 875 | 475 |12.22 | 6.36 | 960 | 483
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bors @ 19 o 2cli . @ | 2 [Conc. [Steel |Cone. |Steel |Conc. | Steel | Conc. [Steel |
TYPE A WING o B4l —c 2 | s 3418 | 297 | 3146 | 19 |4.32 | 308 | 3310] 20
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NOTE:

ELEVATION (Front Face Reinf.) See B-CI.10 for general notes and miscellaneous details.




For 32}- 40 Span Length

SLAB STEEL PLACING DIAGRAM
For 28}-35,24} -30, 20} -25 Span Lengths

NO SCALE
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‘ DESIGN JEN 9-72 INO; DESCRIPTION OF REVISIONS MADE BY| DATE
| DRAWN CAG - 72 Added haunch dimension note JTW 7-76
| CHECKED | JEM, KW | 12-72 Chg. stesl note & bar dim. WEB | 2-82 -
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L 24~ =3-0 300 & tot Pier foot for future wearing surface.. ‘
Loading Class- HS20-44 and/or Interstate Alternate Loading. | !
Pier € . Load Distribution - E=4.0+.06S (S taken as effective end span length)
Abut - |3'-6 ler Symmetrical Stresses-
Bearing & =E P aeig" ‘:Pg';fo ~Class S concrete fc =4,500psi; fc =1,400 psi
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20°-6 25-0 to ers 32:6 40,'0 0, 4 = 32;. m 0“ 8 “ §" Forms shall be cambered for dead load deflection,vertical curvature,
22,'2 gg,’_g g,, L i" m (o)" 3%2" 3‘};" form deflection and falsework settlement. Camber figures
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f T+ i [ L _;T bars n CURB 8 CUT-OFF WALL QUANTITIES 102149 [1655 | 817 | 64 | 21.20 | 1708 | 835 | 65
- o ‘ 1 PER EACH ADDITIONAL BARREL 8] 1578 | 1071 | 696 | 46 | 1580 | 1155 | 714 | 49
L ! | e { bars g, 8" Spans 10" Spans 12 Spans 9'[1867 [1488 | 759 | 61 | 1859 | I1582 | 777 | 63
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SLAB STEEL PLACING DIAGRAM

For 321 -40 Span Length

SLAB STEEL PLACING DIAGRAM
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DEAD LOAD CAMBER DIAGRAM
NO SCALE
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CONTINUOUS SPAN SLAB
HS20-44 LOADING
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] & — = T 1 . " 5 [bbi[10 [T\ _146-9 [25°3 | I*4 [I9-8
15.“ \A"emﬂlfe bbi & gi bbr'IG'j quB | a0 Ll 40 | 34 -4 |r 8 : cc | 6 [stt 2290
| 08 . 740 g-5 H ™ Jecr [ 4 [str [IT'6
1 *5-32094 =254 [5-301'6=4-6 | -6 ;16 [*5-4el"6=6"0 "5-15eK0"= 12"6 | 9 oa j10 |str |eg's
] 32-6 40-0 € 10t Piers m [bb [I0 [~_]|54'6 [27"3 [I1~2 [25"8
T .‘g bbi |10 |—_48"3 [22"2 [1"2 [o4'5
Abut , Pier ¢ Symmetrical & [cc |6 [str I'Z:
Begring ¢ @ 18-6 about § Q laa |9 |str  [25-9
l 29 s 7. Iot B [bb [9 [~ _[470 |235 [0 [2272
| cceis’s, N 018" bbelg™ bbiBbb — 05, "del8" bbieig" ™~ r’ﬁ @ [bbi[9 [T~—Jar6 [19-2 [0 [aI"l
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*s-2709% =214} M5 -31-6=46 I3 |1-6 '5-4e1-33=52 *5-13010" =10™10 | S Jec |6 Istr 9%
28'-6 35-0¢ ot Piers
GENERAL NOTES:
Abut ) . See Project Drawings for cross section of deck slab, roadway width,
Bearing & S . Pier @ Sy:z\cz:rg:nl curbs, railings, and foundations.
. s - - 16-0 10,10 Minimum length of bridge shall be 3spans.For additional length
ccels” o I—% 018 bbals'\ bbigbb §:§" *49{8"\ bbldﬁ"\ 1 intermediate spans equal to the center span shall
l v I I iy v I (" e ~ T be added.
o d a a 2 2 s a a ()/ i a *4_17 QI Construction - Standard Specifications Ariz. Dept. of Transportation
X~ Altemate bbi & . . | ok . Edition of 1982, revised to date.
g k aces" bb‘“'e)aﬁs" Le-o [T oo [ oo™/ Design -A.AS.H.0. Specifiations for Highway Bridges 1973,
& 6-0 |
L *5-p4e9} =190 "5 2e1'6 ]3| 1-6 '5-46[ 3452 #5-0e/0" =84 Dead Load - Dead Load includes allowance of 25 pounds per square
24'-6 =3-0 30'-0¢ fo & Pi foot for future wearing surface.
ler Loading Class-HS20 -44 R
Load Distribution - E=4.0+.06S(S taken as effective end span length )
Stresses-
Abut A . Pier ¢ Symmetrical Class S concrete fg=4,500psi;fc =1,400psi
Bearing £ B 13-6 u:)'-%nl'-oi Reinforcing. steel shall conform to ASTM Spec. A615.
. =3 |9 N 4 Bar sizes #6 and smaller shall be Gr.40 or Gr.60; fs=20000 psi
vy L= «  bbel4’ #, " . or i fs ps
coelq ('4&‘8 | bbidbb~ F‘T [4el8 [~ bbiel4 lHH} Bar sizes ¥7 and larger shall be Grade 60;f5=24000 psi
~ O = — v ~
| : { a - N TANA ol J"TﬁI Curbs and /or sidewalk shall be poured to grade after falsework
LQ _5{ UAlternate bbi & bb1edD) J a0 a0 | ol bbe7y |I-4] |8 has been struck.
P aa@7" aaeld™ ; ; DEAD LOAD CAMBER Dimensions shall not be scaled from drawings.
5-1 e Sl . ) T U [ a c E F s Haunch dimension normal to centerline of bent.
#5-18el0 = |5'-0 '5-ggl'—6 '3 '5-20.I'~6 *5-9ell"=8-3 32°6 | 40| O W 3w o HES Forms shall be cambered for dead load deflection,vertical curvature,
20'-6 =3-0 =3-0 25-0 & t0% Piers 2876 | 35°0| O" L [ o" A form deflection and falsework settlement. Camber figures
24-6| 30-0] 0" T2 e"[ o " 352" given in plans are for dead load only.
g y 0 W A w O I X
c cer ce bb  bbt 20-6/25-0] 0 2"| 32 [0} 2" | 32
| . bb> |  bbi %3 ! ! !
: i
| by cciybb e b bl cc Symmerical about &
i aa of Interior Span
For 3 Spans For 3 Spans
bb 1 cbb.~ccr bbi b b bb1 L bL *Dimension varies. See Project Drawings for dimension and
cc. cc
{—_—?"1_—‘- i i Special Pier Details.
| CIubtu eci, bb,| ccibbl e t Tubgl bl bbol _cea! (Tgp 0; su:;: B c OESIN APPROVED ARIZONA nevson
a1k s 1R & ambere A D E F S DEPARTMENT OF TRANSPORTATION
T 1 ag / ) L 3L T L L &EC. éu(}\h\ HIGHWAYS DIVISION lo-86
For 4 or More Spans For 4 or More Spans Fin. Gr. 4 2 4 4 STANDARD DRAWINGS
APPROVED FOR STANDARD NO.
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DESIGN JEM 10-72_|Na] DESCRIPTION OF REVISIONS MADE BY| DaTE
DRAWN CAG n-72 J(D] Changed haunch dimension JTW | 7-7¢
CHECKED | JEM, HW | 12-72 |(2)| Chaonged hinge JEM [ 2-85
o S
. 13'-0 19'-0 . 8'-0 13'-0 7'-0 " 70 13'-0
: = . Hinge € 4 T \ 1-4_glg 14 )
Pier & - 2D s s 19} : OO 4-6@12"=6-0 101 ). i 8 ddie?” *a18" 19 -9 .
| gt © © -Alt bb 8 bles? ;;;1 2 (418" ) oceeldl ,——Q\ITI:J [ T AltddiBdagTy N 1 | | c@? [ F bber, 5 |
— ¥ e e T R e e e B e e — =
T N " " K m_ B
| N Lddeia”  \alt. bbz 8 dde? K I oo o "\ A, b 8 corer* oo . —
X : 9“5
9-5 Y, ( .| 40
'-g|*5 -4ei-6 = 6'-0 % - 28010" = 23"-4 i2 |to| %5 - 6e12"=6"-0 |t0| 16 [5-4e1-6 - 6-0 *5-30610" = 250 S-ael6:6-0 _|I6
i g 1
40'-0 40-0
o
17-6 10-6 - 7-0 17-6 76
Pier® = Lo " Lol
LS 5| 100 Hinge & NoPier &€ -olr0 Pier €
o In 3 3 B . *4-5e12"=5'0 |'0 . x " rler Ty
| glg Al bb B bbzeT 8 N rAH| cezel5 L R R Alt. ddz BuddieT2 " % 8" i ~bbeT: g8
R DRI R e—— e STy > : LJv.;I
: B D ;
- L-—-_“BA'—ZJ (M %{ Al bbeBdde7s— oo ] a0 |3l Alt.bb & aa1@73" t""f’ gy 01
. = i [ 1
16 [5-4e113}= 52 ) *5-24 @ 10" = 20-0 M_L‘o "5-5@12" =50 |l0j1~3 [5-4@1-3=5%0 *5-27e10"= 22'-6 "5-4el*3 = 50 |I'3
35'-0 35-0 '
Long Arm Short Arm
15'-0 9'-0 6-0 y 150 _lr 15-0 _\T.II
. vl S H'nge(\: # . 'fier ¢ Pier ¢ cean
hSPier & . 0|10 20 TP E TN M4-4e12°=40 [0 In 010 *awia® | i
| pAkbba bbaest 018"y T 1 ccest o O 7AllddzBddiees [ :‘eﬁ_’?j i, "b‘_ez - 2.5, i ==
e Lo RSSO 4 . AR A L 19 )
1 1 T T —1 d
J [ 40 =vfé<ﬁ3" Calt bbe & ddeed* %31! 3140 | = Kmrnbaamssl" baes’ [4t0 ] .
7t - | Gooers” 7 bbz 8 dd
1-6[5-4831= 5'2 *5-19@10%= 15'-10 16 |ito|"5-4e12"-4.0 0] 13 [5-4e1 3 =510 %5 -21@ 10" = 176 %5-ge1l3=50 |3
30'-0 ‘ 30-0
NOTES : SECTION THROUGH JOINT
12'-6 7'-6 12'-6 - 12-6 o Refer to B-09.10 and Project Drawings for General
m
e v B \ R S . L Pt 0|10 . \‘\| Notes.
hsPier € ) ey = (el () H:nget 1 Pier € . o[ S |4 3 Pier & . Refer to B-10.10 for steel list,bar placing diagrams
; Bl6 Alt bb B bbee6” [ 1] oceere® Fego T oAltddzBddes - 4 e bbec™, £16 | and hinge details.
€' RARN v '1.‘ .“\:.‘ '. ~ v- ¥ =— v ¥ — v v -- v v v %E_I
[ H— I S Y 5 — . |
L‘*“g, Ik de 3| ‘wrbpesddes’ a0 | |« - s quﬁ_T
i 12t . . . - U NOTE
I3 [5-2¢ (-6 s -16ell’= 14"8 I3 ‘5'2?"6 *5-18e11" = 166 S-2el'6(3 The contractor shall excercise caution when
=3-0 25-0 =3-0 25-0 =30 installing hinge assembly. Reversed hinge
installation will not provide required structural
support for suspended arm.
Top of Slab & of Interior Span
(‘ Combsred) L L w DEAD LOAD CAMBER
',' L,. A“ B_ s m D_ E_ F_ g H '" 5 *Di ion varies. See Project Drawings for dimension and
N Zlej0 L0 Al gl bl ot d T sl sl 0 [ a" [ 527]  special Pier Details,
/ 24"6 301.0 g- [ - 'L O g. aén L] w 2 w g" w ‘1 0 DESIGN APPROVED DEPARTMENT AORF]Z$gAN PO RE:‘/:'D“
A B c D E G H | f] K g o g 0 W Lw Lo 0 .. w T « ANSPORTATION %
> ‘ F ? e N i 501
. AL JL 3L L iL L 3L L L 4L Camber hi interi
Fin Gr. 4 4 4 2 4 amber hinge span as per interior spans. -
ABgtion. CONTINUOUS SPAN SLAB STANDARD Mo
DEAD LOAD CAMBER DIAGRAM M“L WITH HINGE
NO SCALE HS20-44 LOADING B-09.20




DESIGN JEM i0-72 INO. DESCRIPTION OF REVISIONS MADE BY| DATE
[orawn caG 11-72_J(D| Changed haunch_dimension JTW | 7-76
CHECXED JEM, Hw 12-72 @ Changed hinge JEM 2-8%5
[©l
130 19'-0 \ 8'-0 13'-0 | 7-0 . 7-0 130 -
Pier & = i H | ] 4 88 14 ,
e I =2 % . 192 “ Potod| 6w =gi0 propePiert ‘ ko ] 9 . 2ae1e” boart  Pier £33
L €6, —Alt bb&bb@7" r—e" = (418" C cczelq [‘“ —Alt dde & ddi &7 et | 1 1 Y |
i v — = ~ —— e — ¥ v S e ."I"JF
I o M IROIEY a8 . ; 7 B
 E \- N 2
I [Ta0 | sden|  \_at bbz Bdde7" s I careta® W Tao |4 At bb 8 care7" 00]@,4n\J gy 20 o |
9'-5 = y .
6 f5-46l-6 =60 *5-28 @10"=23"4 t2lto/s 662" = 610 |io] 6 |"-4er-6-6%0 *5-30e 10" 25-0 '5-40l'6 =60 |16 |
200 ' 40-0 i
-
; 17"-6 L 10-6 . 7'-0 e 17-6 17-6 .
Pier ¢ . .8 |'O_-(I'-O Hingeid:if %-5e12"-5-0 .10 Pier ¢ FO . Pier ?.H
= " n g
| Altbb B bb2@7" (4e18” &"nl FT1 cczeld 1-o. (Al ddz & dh@7" Chers bbe7 2 |
v - - 2 - == - - - - v v v 5 > 3 - 3 - - - v =
o LS e T T e e e
2 :
{\ % \ mtbbegdder—/  § L (B[40 | \ait tb 8 ccie?” oweal /| | 20 ] !
8'-3 L ddela" - oeta’ ' . g2 |
15 [5-ge1'3 =5'0 *s-26 @94" = 20'-7 tolitos-5e12"=5'0 |to] I'5 |%5-4al*3 = 5'0 *5-28e9l =222 f5-4el-3 =5-0_|I'5
35-0 ) 35-0
Long Arm | Short Arm
15'-0 9'-0 6-0 15'-0 15'-0 33"
. a Hinge & o _*‘
':P-erQ Yegr o fOlFO " 2 % ez 40 ftopoPier € 1olito N Pieri/: X °°2\¥ ek L ‘/"“25“"‘ |
| 696"  Altbb 8 bbees” ey ] cceer2” 101010 Al dd2 8 ddie6” 018" bbes’~ €16 | = = —
= e . = = =y + = v — o < ~ == : L
S TANED SV IS SRS ¢ IR - WA : A L% D)
T 1 + p —
! Lao Loz At bbe & dde6” ﬂ (a o [ a0 | At bb & core6” oareiz——" 40 ] | 2 pa— a
. L ae! i 7\—-1#7
Iy, i * " v e . . i i - - z L T bbz & dd b\%
1-45-30I"6=4"6 5-20el0:=16"-8 16 10| 5-4ei2" =40 |0 |14 ['5-3e'6 =46 5-22 ¢10"= 18"-4 [5-3e6 =46 |14 MHinge ¢ “aai
30'-0 30-0
SECTION THROUGH JOINT
, NOTES:
126 e 520 28 t2-e Ref B-09.30 d Project Drawings for General
: * - N : oii0 . efer to -08. and Project Drawings for General Nofes.
S.Ple& del8 _5 10 11" Hinge € s~ * "0 Pier ¢ 14 4 Fier iﬁ . Refer to B-10.10 for steel list, bar placing diagram and
ol L] - " 2 u = - " - . " 5 .
L (;.LQ_,AI' bb 8 bb2e5 S ~cczel0 t0_r0 M At ddz 8 ddie5 {%Ia _ bbos'\ _ ﬁfﬁ,‘ ] hinge details.
B e T o D e — 57— af| 5
[ f T 3 T = e
ng').l | ‘Ait.bbz B ddes” é L ) [ lao | o] KA,, bb & oies" aqeio]—) 517-%0_:!_ T
: l, ddeo N . 0'910_ il 5 . . I, ; The contractor shall excercise caution when
1-3[5-2¢ 6 5-19e9" = 14'-3 I-6 [Q5-3el2” |I0| 13 ['5-2el-6 *5-22e9" = 166 5~_2§|-6 3 installing hinge ossembly. Reversed hinge
=30 25-0 =3-0 =30 __25-0 =30 installation will not provide required structural
support for suspended arm.
Top of Slab ¢ of Interior Spon
(Cambered) L L I DEAD LOAD CAMBER
Llv [Aa[BlclIDp]EJFJeH | J [ K
32'640°0| o" Ty . o" HES 3 o AEE *[;i.men;;:n_;luries. See Project Drawings for dimension and Special
T o 3. " « w w 3w - - 0 ier ails.
28-6[350| ¢ 0 18 O: DESIGN APPROVED A REVISION
ea-sl300f o7l 4| g| -l OCle 1 gl 10 - DEPARTMENT lggzggANSPORTATION 885
A 8 ¢ 0 3 F g H i J K 206250l o] & [ ] ] 0" [ [ ™1 &[] o"[ &} #"] | o¢ Lhekd, HIGHWAYS DIVISION
i J iL jL 3L L iU L HS L 4"-' 'z'-' Camber hinge span as per interior spans . STANDARD DRAWINGS STANGARD WO
Fin Gr. ¢ z : ¢ : * gt CONTINUOUS SPAN SLAB
DEAD LOAD CAMBER DIAGRAM = . WITH HINGE,
NO SCALE INTERSTATE LOADING B-09.40




DESIGN JEM 10-72 |NO, DESCRIPTION OF REVISIONS MADE BY| DATE |[NO DESCRIPTION OF REVISIONS MADE BY| DATE
ORAWN cac | 1i-72 |([Joinf note added SEA__I-74_||@|Change notes & bar dim. WEB_[8-82 |
CHECKED | eM, W | 12-72 |@|Reinf. Nole changed & W Shopes |C.H. |8-80 Changed hinge sect, hinge restroiner 8 bor Igths JVEM | 2-85
Change W I8X97 to W14 X99 w8 5-81 ||®[Revised Paint Note. cH  |i0-86
3’3% 'sThre:ded Pipe Cap 2 layers 40%roofing paper Bolts 3¢ x 14" spaced@ 2™-Occtrs. Tap flange of lower
s td. Pi - s o
INTERSTATE orR HS20-44* [ ‘n:e;hv::de:ﬂ both ends %indhor cabis One layer cemented to curb piate: W for bolts. Bolts shall be removed within 4 hours affer
3 xpan olystyrene —-—————s = ~ concrete has been poured.
Span ] Bend Dimensions r2of 3 Std. Pipe Coupling threaded . Sviaged Fitting. | A continvous strip, 6" wide, of 40 roofing paper
Lgth |Merk|Size |Bend |Lgth [— B c ]o E | rRexrxe" FUTIEE= T sl Bro B 6%I1"x6" graphited on one side shall be cemented | .
< To Tor Taes I ‘( Tys ARy o T centerTya) or the bottom side of flanges of the upper W-section \\ - ~Hinge &
“ 4 Y b = i ith graphited side slidi bearing fI f "
5 [0 | 2 5450 [31-1 |1-a |2r2 4 ! {"OThrédded Stud. :\L logweFr’ \leec;ion,s‘ ing on bearing flanges o Long Arm \ Short Arm
bbe 10 | | |a6-4 [22'4 [1-4 [21~2 [ 10 ] 113" h .t 24’ 22t 3
S [ [ [str_i7e i b T b hote o° ) Curb B 3'%5'%0-6 BB P_‘ Ton:of Gurh
o Y | ole — N S=E====9=| p of Cur
v pEp e el . 4 1 L s Stud nut 1o be hand tightened i A
0 |3 3 .'4 3 .3 9_ 9 S a1 ¢ only to remove cable slack. 4air outiet hole b B
dd |10 | 3 [21-~u17|20-9| 9 92" Tack weld nut to bolt and - @ 24"ctrs. =
dde [10 [ 3 [or'n [20-9 | 9" | off 2\ |2 I-6 r-e to By & btrer " . Topiof: Siab \ 1 iz
- assel N -
aar [10 | str |423 Tack weld nut fo bolt prior fo B > y Length of Bar & W section = W1 for Rt.5 Bridges 5\‘?y =
bb |10 2 54-6 [27-3 |I-2 |258 assembly with expanded polystyrene 3”0 Std. Pipe Sleeve L ength of Bar & Wsection = Wi for Skew Bridges \2 4 ,’zn o éE =g
bbz[10_| | |4710]19°6 |1-2_|25'8 | 1=03| 113" Cos. Skew 2, 2 —
Q [cca|6 [str [11-3 SECTION THRU HINGE RESTRAINER Hinge restrainer €4-0 ctrs. SECTION D-D #9x1-3 bars. Blacksmith bend Wel Ter
w [ddJio |3 (29483 o"|. off “0i . S L —_— Altenate on opposite legs @ t : 307Tyn)
Y 8 - . o 1*Dia x4}"long stud s 58 9" cirs 450 Lil R 0
ddijio | 3 [sglarz | o | of Threaded entire leng T [T Edge of Slab _ garrier ’ FEF
dd2 |10 | 3 26‘-5 25-3 9 3" . E‘. Typ Bar |*wide xflange
aal | 9 |str |36-3 P —— 4~ 4 coble tobe ™ Bolts I"d x 22"with cutwashers thickness +1"
bb [ 9 | 2 [47°0 [235 |10 |222 (LTI, == =] [773 swage comected P spaced @ 2-Octrs. Top flange
= |
bbz | 9 | lar-1 [1e-8 [ -0 [22t2 | ni*] 10" Aoy g" ugfeslri:vmg:ovg'sé;qr:&n
O lecel6 st |99 | - SWAGED FITTING AND STUD DETAIL Hinge & i SECTION C-C
o |dd [9 13 [25a]243] 8 8l \ £___: _— 2= 7
™ laai [9 | 3 [27'8|26"7| 8" 8% NOTE: D't— = NOTES: W sections see fable below
dd2 | 9 | 3 [22-8 [2I"9 g" 8] Anchor cable shall be 6 x19 classification, galvanized, - : - Burn off one half flange of each section flush with web face.
aar|[ 8 [str [30-3 with @ minimum breaking strength of 21.4 tons. t Bearing faces of flanges shall be ground smooth after drilling and tapping.
b |8 | 2 |396 1197 | 101188 o o Swaged fitting and stud assembly shall conform to the A W sections shall hove paralle! flange faces.
5 bbz| 8 ! 3;“7 13:10] 10" l18'8 ] 8 8 requirements of American Iron and Steel Institute o I o l 9 o
cc2| 6 | str -3 the breaki trength of the [ ; 3 3% e .
.ﬁ et T3 = 75 ::?:balf and shall develop the breaking streng + ‘_l, A— 116x32 Slots in bottom flg. 23, 16 x18" slots intop flg. of ’_1"-
3 3 N T Expanded polystyrene shall be shipped loose and assembled c of lower W, Slots are spa ‘ uppsr W. Slots are spa. W ~
ddi |8 | 3 |25 217 | 77 74 after hinge joint is erected. PLAN @2"-Octrs. and cut porallel e 2-Octrs. and cut parallel
i dd2| 8 |.3 |19-2|18-3]| 7 73 HINGE RESTRAINER DETAILS Right Angle Bridge fo€ Rdwy, ——————— =D to & Rdwy- D
* Bar sizes and bend dimensions are the same .for both Interstate X | - 2 "
and HS20-44 slabs. Bar spacing varies for the two cases. W1 = Full width of Slob A3 EIN
See B-09.20 and B-09.40 for details. <

) o d
o c 2 c 2 A
© d_l_‘ o '—————"
@ a5° I\ a @ 45° "’J(_L
C
f i A LCJ
BEND | BEND 2 BEND 3
inge Span Hinge Span
ginge Span o o v 3 I b*
cl bb*¥ cc2*  1ddi" -cci bb cl b bb’ c2) (ddl bl bb
PR oL Loks gl ool ghbT oo ot 4 I ¢
Bl 4 NOTE: D) 1 4
*4d”/ ¥ Closer spacing "%d}
required because
N of hinge. See 1
' s * *
bb oo bbe* | fade¥ co® | mb* e | csH-20 & csH-20r)P pz* , jddeX  bb
T RJ d for spacing. 1 _olg \
Caar ¥ For all other spans, *aa1
I see CS-20 & H
|
* ¥ * ¥ * €S-201 for .
| oo gbbiee ddi cci”  Abb 1m'/bi spacing. *bb"\ X ddli bbt/&‘
) Jj
" Pier L | sper & ¥ad Epier :
" N ST " S| ler 0 By i .
EPier Hinge® EPier &Pier & Pier Hinge & ¢ Pier. & Pier=|
For 40'Span Lengths For 35', 30' & 25'Spun Lengths
STEEL PLACING DIAGRAM FOR HINGE SPA_N 8 ADJACENT SPANS

Barrier

NOTE

Hinge restraints are to be placed
parallel with ¢ rdwy. Anchor
bars are to be placed parallel
with ¢_rdwy. for skews in
excess of 10°

PLAN
Skew Bridge

TABLE OF W SECTIONS FOR

VARIOUS SLAB THICKNESSES

[Slab Thick W _Section
192 * W_20x il
172" W 18x97
153° W16x 77
135" W4 x90

FLANGE SLOT DETAILS

NOTES:

Structural steel shall conform to ASTM Spec. A36.
Paint and painting shall conform to Standard Specifications.
Contact surfaces shall not be painted.

Siab Hinge Joint shall be shop assembled, shipped and erected as
a unit. Unit shall be shop fabricated to conform to the roadway
section as noted on deck details.
Joint shall be continuous for lengths 40 feet or less. For lengths over
40 feet the joint may be two pieces butted together, without welded
splicing, at the roadway crown or construction centerline.
Butted ends shall meet smoothly on the roadway surface after
installation or they shall be ground smooth.
Reinforcing steel shall conform to ASTM Spec. A615
Bar sizes ¥6 and smaller shall be G¢ 40 or Gr GO;ffZOOOOpsi
Bar sizes ¥7 and larger shall be Grade 60; fs=24000psi

ARIZONA REVISION
DEPARTMENT OF TRANSPORTATION 10-86
HIGHWAYS DIVISION
STANDARD DRAWINGS
STANDARD NO.

SLAB "HINGE JOINT
AND HINGE SPAN
REINFORCING DETAILS

B-10.10




DBSILN | NO. DESCRIPTION OF REVISIONS MADE BY| DATE NO DESCRIPTION OF REVISIONS MADE BY| DATE
orawN | WIEG /2-82 |1 Chonged hings sect, hinge restrainer Bbar Igths JEM | 2- 85
cHeckee ATV R /7 22172 |Revised Paint Note cH_10-86 {|®
! ] 3l ® &
Std. Threaded Pipe Cap 2 toyers 40% roofing paper _-Bolts Joxid” spaced@ 2-Octrs. Tap fiange of lower
INTERSTATE orR HS20-44% 3" Std. Pipe threaded both ends "Anchor Cable Ore layer cemented to curb piate., " W for bolts. Bolts shall be removed within 4 hours affer
I—Z" Expanded Polystyrene '\_77 "y o /_/ concrete has been poured.
Span . Bend Dimensions Jof 3" Std. Pipe Coupling threaded A continous strip, 6" wide, of 40% roofing paper /
Lgth Mork|Size {Bend |Lgth A B c D £ 2 R EXI"x6" S~ \ graphited on one side shall be cemented f
e sl |10 |str |43 J: Typ ! e o on the bottom side of flanges of the upper W section \ - _~Hinge &
b 10| 2 |s40 |31 |14 |22 : 3 "®Threaded Stud. it gophitd side sidingon becrig flanges of §, short arm_
' 9 - = = 7 w - | I B0 v -~ i e e 3
b2 [0 | | |aea |22 [1-4 |or-2 [1oR| 1| |—SN_— o AN a 24' 2201 3
Q [l [ |i7e = N o e Curb B 3%y’ 0-6 - == =
Q [cca|6 |str [206 \,—7« 14 Thole o ) = ~. {1 A ]Il Topof Curb
¥ o T3 pralds & 8 o 3 Lstud nut 10 be hand tightened = . o y
2 . B | XY T rrra only to remove cable slack. ; air outiet holes~._ i i R
ddi |10 | 3 Ja1-n [20-9| 9" off | Tack weld nut fo bolt and _ , @ 24%trs.— | | )
ddz |10 | 3 |21°1 |20-9 | 9" | 939 12 sz -6 | -6 fo Brg. . after L Top of Slab— AN
aar |10 |[str |42'3 . o \_ Length of Bar & Wsection = Wi for Rt. s Bridges
q . 3 58 Tack weld nut to bolt prior to . 3"0 Std, Pipe Sleeve 7 N
bb 10 |2 546273 |I-2 |258 | . y with exp polystyrene L ength of Bar B Wsection s —¥'— o Skew Bridges =5
bbz[10 | | 47410196 | -2 |25-8 | 103 | U} ) Cos. Skew 314 Stud (Typ) N
<) o P,
Fofecz] 6 [str [11M3 ] ] SECTION THRU HINGE RESTRAINER inge restroiner £4-0 ctrs. SECTION D-D Alternate @ J'ctrs. \
w [dd JlIo [ 3 o4 (283 ] 9 9% . f 15" g _—
0 - d - 4 1"Dia.x4%" long stud _l_.g . 5%
ddi}10 | 3 |s2'g [317 | o | of Threaded entire lenghy | ih—?L Edge of Slab Barrier ¢
ad2]i0 ['3 Toe's[o53] 9 E—H——E T Cyn i I C\ By Bar I*wide xflange
goi] S st 1363 nnnumeks Loy g S ;¥ coble tobe T b m i Bolts I'# x 24 "with cutwashers thickness +5"
bb | 9 [ 2 [47-0 [235 [1~0 [22%2 CHIpip e - = ' swage connected i i spaced @ 2'-Octrs. Top flange
bb2[9 | I 4t [16'8 [1~0 [22*2 | 113" | 10" l g ! of sgoer w for bolfs. Tighten
O |cc2| 6 |str g9 inge ¢ s— — bolt for slip fit and weld as shown.
g .. SWAGED FITTING AND STUD DETAIL Hinge T _
Qo3 lesaleas] & o Al : e SEGTIDY Bg
™ [ad |9 | 3 278|267 | 8" | 8f NOTE: DL it L g NOTES: W sections see fable below
dd2| 9 | 3 [22'8 |21*9 g 84 Anchor cable shall be 6 x19 classification, galvanized, 011 i PT' i Burn off one half flange of each section flush with web face.
car [ 8 [str [30°3 with @ minimum breaking strength of 21.4 tons. 1 o Beoaring faces of flanges sholl be ground smooth after drilling and tapping
bb | 8 2 39:6 19.-7 IO" IB.-B . . Swaged fitting and stud assembly shall conform to the “ i : W sections shall have parallel flange foces.
o bbz| 8 |_|34-7 113110] 10 |18°8 | 8 8 requirements.of American iron and Steel Institute
o |cc2| 6 | str g3 1035 and shall develop the breaking strength of the 9" | 9" | 9" | o ot 3 g )
N - + - st 116 x3 2 Slots in bottom flg. 16 x 12 slots intop fig. of 3"
« |dd | 8 |3 j2I [20-3 7 7 cable. <l
= . - Expanded polystyrene shall be shipped loose and assembied c of lower W, Slots are spa. upper W. Slots are spa.  ___x [0
ddi | 8 3 22:5 217 7" 7; after hinge joint is erected. PLAN @2"-Qctrs. and cut poralie! ! @ 2-Octrs. and cut parallel [
ddzl g [ 3 [19-2[1®-3]| 7 T HINGE RESTRAINER DETAILS Right Angle Bridge 10 € Rdwy, ———— 10 & RAWy. ——— e O |
* Bar sizes and bend dimensions ore the same for both Interstate i ¢ Loa b
and HS20-44 slabs. Bor spacing varies for the two cases. - _ W1 = Full width of Slab _ S Fll
See 'B-09.20 ond B-09.40 for details. ~ FLANGE SLOT DETAILS
S S S NOTES:
2 [ E 2 c 2 A Hinge & - Structural steel shall conform to ASTM Spec. A36
S s/ I 7 O — : 2
_——"—Z\ q_.x 3 - x C_———-—- D - Paint and painting shall conform to Standard Specifications.
< 45 = @ 45 { Contact surfaces shall not be painted.
] L a | L a | Ll
BEND | BEND 2 BEND 3 Slab Hinge Joint shall be shop assembled, shipped and erected as
: Hinge Spon_, a unit. Unit shall be shop fabricated to conform to the roadwa
Hinge Span * s x ’.%__‘&*., % " N 3 ! ¢ y
cel bb*¥.cce* | ddi" cci (bb" co bb bb c2 di bb b i section as noted on deck details.
PR S (Ll skl CLJ; T ‘d NOTE: 4 —% @ (d 4 /(b EQES,W,,sL“P., |_Barrier \f‘- 0 Joint shall be continuous for lengths 40 feet or less. For lengths over
*aq” * Closer spacing *%d} NOTE 40.flee' the joint may be two pieces butted toge?her' withou' welded
required because Hinge restraints are to be placed parailel splicing, ot the roadway crown or construction centerline.
* of hinge. See ' : with rdwy. €. Anchor bars are to be Butted ends shall meet smoothly on the roadway surface ofter
bb sca ! bbe* pad* cor* (bb*(c'cu CSH-20 & CSH-201'(°? bb2 * '(ddt* 65* m‘:ﬁggsgg'f"l%‘i' with € rdwy. for skews installation or they shall be ground smooth.
AN i N D'é for spacing. AN AN - C PLAN Reinforcing steel shall conform to ASTM Spec. A6I5S
Vaar ¥ For all other spans, *nﬂl P Skew Bridge Bar sizes ¥6 and smaller shall be Gr 40 or Gr. 60; fg =20000psi
3 i see CS-20 & . Bar sizes *7 and larger shall be Grade 60; fg=24000psi
Lor e | | ag® e o ol 22200 for L, x| * % ' TABLE OF W SECTIONS FOR
ol Gkl ol Lect Ar_ﬁ_ spacing. bb— Jccz | ddi . lbb~g, - VARIOUS SLAB THICKNESSES
=id S— =5\ 7 —/~ . ARIZONA eSO
RS " J - i 7 1 1 i Eab Thickness W_Section DEPART%EKI;J}"‘TW%FS T&elbéngSRTATION 10-86
hier | [P o EPier - fpier 19" W 21 xi1l STANDARD. DRAWINGS
EPier Hinget’ @ Pier €Pier G Pier =~ Hinge & ¢ Pier = £ Mer 173" wi8297 - TTANOARD WO
517 WIExTT SLAB" HINGE JOINT
For 40'Span Lengths For 35', 30' 8 25'Span Lengths W AND HINGE SPAN
STEEL PLA ACENT SPANS N ¥ 14x320 REINFORCING DETAILS B-0.11




DESIGN [ XKW 9-72_|NO. DESCRIPTION OF REVISIONS MADE BY| DATE [NQ DESCRIPTION OF REVISIONS [MADE BY] DATE
[ORAWN | Lam 9-72 J(D) | Added Alt. Bolt Detail _ WSK:sea| 2-11-75 Changed Reint. Note CH | 10-86
CHECKED | RLC 9-72 {@|Wall Thicknesses G.H._|7-1476]|®
[ 3| Changa Nofes weg | ia-a2 |€
NOTE:
When straight anchor bolt
will not fit in headwall
15° skewed pipe — 55° use alternate anchor bolt. Skew angle O° fo 45°
30° skewed pipe — 409 3;'
45°skewed pipe — 25°

-
%" bituminous

joint filler / e Drain slot
! S il 1 / @ ¢ pipe
2 Di T
joint filler "\ ‘VE‘ k 7
0
——— ol Chamfer all exposed corners as shown
‘ unless otherwise noted. This note
i applicable to all sheets.
L 3
90" 10120" Dia. | 113 V
126" to 144" Dia. |11} | %
' PLAN ELEVATION D-D
ANCHOR ALTERNATE ANCHOR D -
DETAIL B DETAIL C BOLT DETAIL BOLT DETAIL CHAMFER DETAIL

APRON DRAIN DETAIL

GENERAL NOTES

Design ~AASHTO St'd. Spec's for Highway Bridges 1977.

Construction— Stid. Spec's. Ariz. Dept. of Transportation
Edition of 1982 revised to date.

Anl Concrete shall be Class 'S', f¢= 3000 psi.

Reinforcing steel shall conform to ASTM Spec's. A615,
-2 (,;1”' ?"d s?; S‘P:s plumb Bar sizes #6 and smaller shall be Gr. 40 or Gr.60; fs = 20000psi
cljia,pfg?ls u%ove 'lﬂ:e Bar sizes #7 and larger shall be Grade 60; fg =24,000psi
2 Anchor bolts @18" (typ) § See Detail E.
= - No cut reqd. when pipe ' s .
© slope vs. pipe dia. falls All bend dimensions for reinforcing steel shall be out
5 below line. to out of bars.
See Detail D. All reinforcing steel shall have 2" clear cover unless
End of pipe __| noted otherwise.
cut plumb 4 g Dimensions shall not be scaled from drawings. 1

= \\ Bolt material shall conform to ASTM Spec's A 307.

I

i’ 3 ™ Bolts shall be galvanized to conform to ASTM

£ N~

E N~ ‘ Spec's AI153.

s When end of pipe is cut to fit skew or slope,

a2 disturbed area of pipe shall be treated

5—, in accordance with requirements of the

Staondard Spec's.
|

90" 102" 14" 126" 138"

Pipe Dia.
Outlet End Inlet End

Outlet or Inlet End

DETAIL D DETAL E

CHART

DEPARTMENT OF TRANSPORTATION

(Use to determine treatment at HIGHWAYS DIVISION

end of pipe) STANDARD DRAWINGS
* . HosTRBUTON ) AT R T
ﬁ@/ﬂ i PIPE CULVERT HEADWALLS
- B2 MISCELLANEOUS DETAILS 1110




DESIGN K. W. 9-72 le DESCRIPTION OF REVISIONS MADE BY| DATZ
DRAWN G. H. 9-72 Wall Thicknesses G.H. [7-14%
[checkeD R.L.C. | 9-72
® I
4" Bituminous Joint Filler b5
B
El . SN
L a b3
A ] ( o2
- - B b
-
r ad 1l
o
Detail A L4 =

________ _i\( &
__________ N a?
N\ i S
N l l
i M \\\ s J
\ [—
8 \\ \ | —1 0zl al
f=— Symmetrical . ] a3— -
about \\ a4
N
‘B‘J N & Back Face
N\
\/ b WING ELEVATION
k 9 WING ELEVATION
N
\\
PLAN 5
o oq‘ R 'c’ bars. = P bars
Yy M2 126" 10 144" Dia. /7 9 bors
2 llz] 90"t0 120" Dia. _91 eI /
—| 1
'c’ bars Front Face - S
©

b5 'd" bars Back Face

—'p' bars YAnchor Bolts @18"

Plumb —
(IM fa g bars

't' bars 18 —H For treatment of end

‘b3 f3 o s
\7 /MP/ 4 of pipe see Chart on
—f2 1

1
# 1
|
|
I
[ ) " !
b ) L'’ bars @12 B-11.10 ———— [} '
27 |- / 11 ; i
" "
‘ o f b' bars €18 —<~ |
A —=1 l
) . j onstr. Jt.(Typ) 126"to 144" Dia. B l .
‘e' bars 12" i
| |

90"10120" Dia. _B+2"

: 3 )
g}s 7 1< L e o
fl 5 Ol 1 %
ST ot L - '°I \\ \Zn' bars T~—e8@I2"
m' bars M \“d' ba
‘s’ bur—hg: r T bors s
‘v’ bars GIB"J 2
!———»— I = SECTION A-A E
"""""""""""""""""""""""""""""""" SECTION B-B
DESIGN APPROVED ARIZONA REVISION
DEPARTMENT OF TRANSPORTATION
L. Fuhdy, HIGHWAYS DIVISION
ELEVATION S 7 ' STANDARD DRAWINGS
Notes: For General Notes and Misc. Details see B-11.10. ASSTREOpoN INLET  HEADWALL STANDARD No.
For steel list and bend diagrams see B=12.30,B-12.40 or B-12.50. W
‘ 7 RIGHT ANGLE PIPE CULVERT B-12.10




DESIGN

KW,

DESCRIPTION OF REVISIONS

DATE

DRAWN

G.H.

Woall Thicknesses

7-14-76)

CHECKED

R.L.C.

Ta_l

eg|el2"

Detail A
_\

‘c' bars Front Face
'd'bars Back Face

'p' bars
17 —q' bars

PLAN

—

-

{~—Symmetrical
about ¢

ELEVATION

b6~ b6
bS /1{/ =55
\‘
b4 = b4
bz—1 b3 | b3 ~b2
P %/ as R bl
/
. ! / = =
5
a7
— bt - e e At
———
Lal — : L///T/ZJ
bz | [\\; ] f2-
a3 a4 t3l
Las f4—
Back Face Front Face
WING ELEVATION WING ELEVATION
'.LE ,—'p' bars
115, 126" 10 144" Dia. ¢ ‘bors / A—q bars
1t| 90" 0 120" Dia. o i T
Yy
L E
% |
7] |
J-4—-~——Plumb Plumb ——= |
1" Bituminous Joint Fill 'f'bars @ 18— For treatment of end :
1tuminou: er o
2 1l '’ bars @12" of pipe see Charton |1
B-11.10 f -
11-1 I
) s "b'bars 818" | i N Ik
K ) Constr. Jt. (Typ)) 9010 120" Dia. B+2] | |
/ " 126" 10 144" Dia. | B | ||
e bars €12
o . | .
. i =
/ ©} . A
2 W 7 | ! ':T—;j;l;} \ I -
S = ol _i
s ; u
F =:’ 'm' bars < J I V—'n bars e8 @2
'w'bar |9 (‘ - ‘d’ bars
DETAIL A "' bars @IB"J | ¥ bars
s SECTION A-A £

SECTION B-B

Notes. For General Notes and Misc. Details see B-11.10.

DEPARTMENT OF TRANSPORTATION

ARIZONA REVISION

HIGHWAYS DIVISION
STANDARD DRAWINGS

APPROVED_FOR

For steel list and bend diagrams see B-12.30, B-12.40 or B-12.50. D'STRlBu:‘ON

STANDARD NO.
OUTLET HEADWALL
RIGHT ANGLE PIPE CULVERT 8-12.20




STEEL LIST - INLETEND

STEEL LIST - OUTLET END

pesioN [k w [a-72 [ orawn [Lawm] 9-72]cneckeprLc]o-72]

2| 2] 90" bia 6" Dia_| 102"’ Dia 108" Dia_| 114" Dia | 120" Dia | 126'* Dia | 132" Dia | 138" Dia | 144" Dia %] 2] 90" Dia 96" Dia 102" Dia | 108’ Dia | 114" Dia 20" Dia | 126 Dia | 132" Dia | 138 Dia | 144" Dia
= | & |No|Size| Lath|NolSize| Lath|NojSize| Lath|NoSizel Lgth|NofSize| Lgth [NolSize| Lgth |NoSize| Lgth[No[Size N NgiSizel Lgth =| & INgSizd Lgth stize Lgth NojSize| Lgth [NaSize| Lgth |Nb|Size| Lgth [No[Size] Lgth[No|Sizef Lqth [NdSize] Lgth|NolSize| Lgth [NolSize| Lgth
a1l Ale 45 | 8-6 675 9-0|6|45] 9-3 6|45 96| 6| #5)|10-0 | 6] #5 | 10-3]| 6] #6 [10-6| 6 %6 10-9] 6] #6 [ 11-3[ 6| #6 [ 116 a1{A|6{#4] 70 (6! 44| 7-3|6|#4]| 7-3 |6/#4| 76 [6|#4]8-0]6|#4] 8-0[6[#48]83]6]/#4] 8-6|6] 44| 8-9[6]#5] 9-3
a2| A|6[H5 | 9-6 | 675 [10-0 | 6 | 45 10-3 |6 #45|10-6 | 6| #6 |11-0 | 6| #6 |11-3| 6] 6 [11-6| 6| A7 | 11-9| g | #7 | 12-6]6 | #7 | 12-6 22| A6|#a| 8-6 |6]|#4 | 86 |6[44 | 8-9 |6(HA | 8- 6|45 | 96 |6|#5| 9-6 | 6] H5 | 9-0 |6] 55 |10-0 |6 #5 |10-3) 6] #6 | 10-9
a3| A|6[#5 [10-6 [ 6]#6 |11-0 [ 6| #6 [11-3 |6 | #6116 |6 ] #6 [12-0 [ 6| 7 [12-3| 6| #7 [12-9( 6| #7|13-0[ 6| 4B [13-6[6 | #8 [13-0 23[A|6[#5] 9-9 |6] #5|10-0 [6]#5 [10-3 |6]#5 [10-3 6| #6 [10-9 |6 | #6[11-0 |6] #6 [11-3 | 6| 56 1116 | 6| #6 |11-9 | 6 | £7 [12-0
aq| Al6|#6 [11-9 [ 6(=6 [12-0 [ 4] #7(12-3 |6 |#7[126 [ |H7[13-0 |6 | #7 [13-3|6|#8 [13-016| #8 |14-0[ 6| #8 | 1466 | #8 | 149 @41 A 16/#6 |11-3 |4] # |11-6 |6|%6 [11.9 |6]#6 |11-9 | 6| #7 [12-3 |6 | #7[12-3 | 6] #7 (126 |6 57 |12.9 | 6| #7 [130| 6] #8 [ 136
a5\ A 4| 47]13-0 | 448|136 |4 #8(14-0 |6| 48 [14-3|6|#8 [14-9| 4| #8 {15-014| #8156 6 |#8 |15-9 a5| 41 #7 1126 |41 #7 130 |4|#7 [13-3 )6 |#8 [13-9 |4 |48 [13.6 || #8|14-0]p[ 78 [14-0|6) #8 |14-6]6]#8 [15-0
a6l A 4| 48 )15-9/4| #8]16-3[4]#48 |17-0 a6 | a 4|43 (146 [4] 43 [15-0 [4] #8 [15-6 [4]| #8 [16-0] 6 | #8 [16-6
a7l A 8|#44| 50|8|#4| 56]10/44 | 6-0 al|p 4] 43 a6 [6]#a ] 50 10] #4] 56 [12[#4 | 6-0
bi|strid[#4 {116 (4|#4]12-0|4[#4 [12-6 |4 [#4[13-3 4 #4140 4] 44 [146]4] #a[15-0]q]#4[15-9|4 | #4[16-3] 4|44 [16-9 bl [strfg({#4 [12-6 4] #4|130 |4 #4 |14-0|4]#4 (14914 #4 |156 | 4| #4166 |4 #4169 | 4| 4 |17-5 14 | #4]18-0] 4|4 |18-6
b2 Str|16/ %4 {110 [16| #4 11-6 {16| #4 | 12-0 |20{ #4 [ 12-9 [20[ #4 [13-6 |20] #4 | 14-0 |20] #4 | 14-6 |20| #4 | 15-0 | 24 H4 | 15-6]24/ 44 |16-0 1 b2 Istr.f12 #4 | 11-6 [12] #4 | 126 [16] 54 | 12-0 [12] #4 | 136 |16| #4 |14.3 | 16| #4 [15-0 |16] #4 [15-6 |16] 54 1 16-0 [16] #4 | 16-6 | 20] #4 |17-0
b3|str] a[#4 | 86 |4 [ +4]10-3][4|#4 |[11-6 |4 |#a] 9-0 |4 [#4 [10-3 |4 #4 [11-9]4[ #4[13-614 | #4 [1a6[4] #4|11-6]4|H#4 13- b3 |str4 |44 |10-3 (4| #a|11-3 {4l #a| 8-04|#4 (133444 [11-6|alua|19.3]4]#4[136]4] =4 1146 |4 #a [156]4 =4 [136
baistr{4|#4 | 4-0 |44 63| 4|44 | 7-3]|4 44! 49 |4 |#a| 5-0 |4| 44| 7-6[4| H4]| 89|14 |#4[10-3]4| #4| 7-3/4]|44 | 8-9 ba|strfaipg| 7004| #4] 80 4| k4| 6-0]|a|44|10.3)d|#4[8-3]|4]sg| 9-3|4] #4[10-3]4] =4 111-3]4] #4]12.3]4 24 [10-3
b5 | str 4le#a)20(4]K4] 39 4(#a| 2.0 (4[4 39]|4a|ua| 50lq 44| 66]a] #a] 3-9|4|H4 | 50 bS|strd4|yq| 3-904| H4| 49 |8|uq| 29 |a/44] 7.0 |4|#4 |50 |4|4q|6-0[ajug| 7-0[4] 54183 4| #| 90|4]x4] 70
Clstr|4|#4 [106|4[=4 {110 | 4][#4 |11-6 |4 |[#4]12-0]4 44 [126 |4] 74 [13-0]4]| #a(13-6[4|#4 |14-0[4| #4]|14-6] 4| #4 150 b6 | str 4144 3.9 4|u#q]| 26 ]|4) 44] 39]|4| 74 50 4|44 6-0]4[H4] 3-9
d| A[6|#6 [12-3 |6 |76 [12.9 | 6|47 [13-3 |6 (48 |13-9 6 |48 [146 [6|#8 [15-0]|6| #83 [15-6 |6 | #8 [16-0|6 | #8166 |6 | #8 [17-0 c [strd4[#4]10-6 [4] #4110 [ 4] #4 [ 116 [a| 44 [12-0[ 8 [#4 [126 | 4|44 [13-0 |4 #4|136 [4] =4 14-0 | 4| 44 [14-6] 4| 74 |150
el Istr|6|#4 | 2-9|6(=4]30[6]#a]30[6|#a] 3-3|6[#4 36 |6]H#3| 36[6|#4a] 39|6 #4 | 3-9]6|#4]| 406 |H5] 4-3 d | A|6[#6 |12-3|6] #7|12-9 6] #7 |13-3|6|47 [13-9(6 |48 [14-6|6|#8 [15-0 [6] #8 (156 |6 ~8 16-0 | 6] #8 [ 16-6] 6| #8 |17-0
e2|str|6|#4 | 3-3 |64 |36 (6|44 | 39 [6|#4| 4-0[6[#a |40 |6[#4| 40[6|#5] 4.3/6 % | 4-6[6| #5| 46 |6 |#5| 49 el|strig(#4.| 1-9 |6 #4] 2-0 |6|#4| 2-0{6/H4| 2-0(6|#4 | 2-3|6/#a| 2-3[6|#4| 2-3[6]%4 26 |6]H4| 26[6]=4 ]| 29
e3str|6{#4 | 40 |6|#5 43| 645 [ 4-3[6[#5] 46[6 (45|46 |6/ #5| 49]|6|#6| 496 |#6 | 5006 | #6)| 5-3]6|%6 | 53 e2fstrf6/Ha | 26 |6 #4| 26 16|44 2-9/6/#4 | 290|644 | 29]6[sa| 3-0|6] 44| 30|6]=%4 3-3|6|4a| 33[6]#4]| 36
ed|str|6|#5 | 46 |6|%5 /4.9 | 6/#5 | 46 |6 |#6| 49 |6 |#6 |50 | 6] #6 | 50)|6| 47| 53|16 |47 | 56|6| #7| 59[6| 47| 59 @3istrfg|#4 | 3-316|#4 | 3-3 /6|44 | 33|64 | 36|6|H4 | 36[6/#g] 3-9|6|#5| 3-9[6/#540 |6]#5]| 40/p|#5 ]| 43
e5 |str 4|#5 | 4-9 |4 46| 5-0[6 |#6 |53 |6] 46 | 56]6|#7 | 59|88 |47 | 6-0/6]| #8| 6-0|6) #8 | 6-3 edistrf4|#a | 3-9 14| H4| 40 16| k5| 4-0 6|45 | 4-3|6|#5| 4-3]|6[H5] 43 [6|#6 | 46|6|~6 | 49 |6] 46| 4-9]6 [« | 49
6 |str 4| 48| 6-3[4|#8] 6-9 eS|strfal#a | 43 [4|#5| 46 |4 45| 49 |46 | 4 |6 |46 | 50| 4|46 | 50|6|#7 | 50|6|#7 | 53 |6] 47| 5-3/6] 47| 56
e7|str]4 [#5 [ &6 |a [#5 | 494 [#5 |49 |[a|#6| 50 |a[# | 53 |6 #6 | 56(6|#7 | 6-0(6] #7| 6-0]6] #3] 6-3[ 6| #3 | 6-8 6 [ str 4|47 56 |a|#7 | 59]al47 i 6-0]g| sg| 60|78 6-3
e8| str|g [#5 [ 46 |10 =5 | 4910/ #5 | 4.9 [11]#6 | 50 [11[#6 | 53 [11] #6 | 56 (12| #7 | 6-0 [13] 47| 6-0]12] #3] 6-3]13[ #8 | 6-9 | e7str)4|#4 | 43 |4 H#5| 46 [4/#5| 49 |4|H6 | 4-9 16| 46| 50!6|47| 56 |6|4#7 | 59]|gl#7 6-0|s!ug| 8-0/g|#8 [ 6-3
fl [str|6|#a | 6-9|6|#4]7-3|6 g 7.6 |6#4] 7.9 |6/#4 | 8-0 |6 44 | 8-316 | #4| 86]6|#4] 90|6| #4] 9-3|6|#4] 96 e8|str)glra | 43 |8)#5| 46 [9]#5] 49 [9|#6 | 4-9 [10] #6 | 50 [10[47 | 56 |10/ #7 | 59|10 57 6-0 |11] 48 | 6-0|12| #8 | 6-3]
t2str|6 |44 | 86 |6 |=48-9(6|#4]| 906 |44] 96 |6|#4 | 9-6 |6] #4 [10-0{6|#4[10-0]/6| #4 [106]6 | #4|10-9/6 | #4 | 11-0 M |str)g|#4 | 56 [6| 44| 56 [6]#4| 60 |g|#a| 59 |6[#4|6-3|6]#a | 6-3]6|#4] 66|6| 54 6-9]6| 4] 7-0|6] 4] 73
f3| ste|4 | |10-0 | 4|24 [10-3 6| #4106 |6 |#a[11-0 | 4|44 [11-0 |4 | ¥4 [11-6|6 | #4[11-6|6| #4 |12-0|6 | #4({12-6]6 | #4 [ 126 f2)str)g|#4 | 7-6 [6]#4 | 79 [6]#4 | 8-0 |g|#a| 8-0 |6 44| 8-3[6[#a|8-3]|6|#4] 8-9|6| k4| 9-0[6| 4] 9-0[6[=4] 96
t4| st 4l#a (12-3 |4 #8 |12-6]|4] #4|13-3| 4| #4 [13-9]4 | #41140[6 | 44 [14-3 | 13 strg|ua | 96 [6|#4| 99 |6)#4 [10-3 |4| 44 (100 | 4| 44 [10-6 [6[#4 [106 |6 #4 [10-9|6] 24 [11-3 6] #a [ 11-3[6 |24 [116
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967] 55 2-2 [ 25 |09 |54 |14-0] 52 [10-0 | 7-6_|16:83/4 | 6-103/4| 481/4 | 0-3 97| 5-95/8 | 22 | 21 |11 |54 [136 1562 [10-0 | 6-7 [175 31 441/4 | 06 Dia. | (Ibs) | (CY) |(lbs) | (CY)
102"] 5-8 2-2 |26 [0-11]57 |14-9]6-5 [10-6 | 7-11 [17-7 7-3 4-111/4] 0-11/2 102'[6-05/8 | 2-2 [ 2-2 | 1-3 | 5-7 [14-3 |5-5 | 106 | 6-11|18-41/8 |[8-61/8 | 4-71/4]0-41/2 90" | 1255 | 23.17] 1225 | 22.98
108" 5-11 2-2 |28 [1-0 [510]15-6 [5-8 |11-0 | 8-3 [18-51/4 | 7-71/4 | 521/4 [ 06 108"| 6-35/8 | 2-3 | 2-3 | 1-4 | 5-10]15-0 [5-8 | 11-0 [ 7-3 [19-21/2 [8-101/2[4-31/2[0-3 96''| 1510 | 25.37| 1440 | 24.89
14'] 6-2 2-3 [ 29 [1-1 [ 6-1 | 16-3] 5-11 | 116 | 8-7 [18-3 7-1 543/4 | 0-41/2 114"'] 665/8 | 2.3 | 2-5 | 1-5 | 6-1 |15-9 [5-11 | 11-6 | 7-7 |20-15/8 | 9-35/8 | 6-01/2 | 0-11/2 102" | 1725 | 27.71] 1610 | 27.21
120'] 6-5 2-412-10|1-2 |64 [17-0]6-2 [12-0 [ 9-0 |20-07/8 [8-27/8 |5-73/8 | 0-3 120" 6-95/8 | 2.4 | 2-6 | 16 | 6-4_|16-6 6-2 | 12-0 [7-11 [21-0 98 5-23/4] 06 108" | 1995 |30.18 | 1850 | 29.60
12671 6-103/4 26 | 2101 1.3 |6-7 | 17-96-5 |12-6 | 9-4 [20-111/8]8-71/8 |5-103/8 0-11/2 126'7-23/4 | 26 | 26 [ 1-7 | 6-7 |17-3 |6-5 |12-6 [8-3 [21-111/8/10-11/8 | 5-53/4 | 0-41/2 114" | 2310 | 32.68] 2155 | 32.18
132" 7-13/4 | 26 | 3-0 | 1-4 [6-10] 18-6| 6-8 | 13-0 | 9-9 [21-33/8 | 8-113/8 | 6-13/8 | 06 1327 7-53/4 | 26 | 2-7 | 1-9 | 6-1017-0 |68 [ 13-0]8-7 [22-71/4 |10-61/4 | 583/4 | 0-11/2 120" | 2595 | 35.33 | 2395 | 34.79
133'"| 7-43/4 | 2-7 | 31 |1-5 |7-1 |[19-3]6-11]13-6 [10-1 [22-71/8 | 9-31/8 |6-4 0-41/2 138”| 783/4 | 27 | 2-8 [1-10] 7-1_[18-6 |6-11| 136 | 8-11[23-55/8 [10-105/8 | 5-111/8 06 126" | 2935 | 41.39 | 2755 | 40.65
144 7-73/4| 28 (32 |16 |74 |20-0]7-2 [14-0 [106 {235 9-7 6-61/2 | 0-3 144 7-113/4] 28 [ 2.9 [ 111 7-4 [19-0 [7-2 | 14-0[9-4 [241 1-3 6-13/8 | 0-3 132'"| 3235 | 44.57 | 3040 |43.28
138°* | 3625 | 47.72| 3325 | 46.43
144’ | 4125 |51.07 | 3790 | 49.27
- NOTE:
A '§ Varies Quantities and steel list shown are for one headwall.
= DESIGN APPROVED ARIZONA REVISION
) &y DEPARTMENT OF TRANSPORTATION
1-9_|s0"-108" Dia. d 8 K&M HIGHWAYS DIVISION
1-11 [114"'-132" Dia. STANDARD DRAWINGS
2-1_hi38"-144" Dia. ‘ragniehion INLET AND OUTLET HEADWALLS STRHDARS e,
BENDS RIGHT ANGLE PIPE CULVERT

4:1 SLOPE

B-12.40




DESIGN IK w [9—72 lDRAWN ILAM]9—72 ICHECKEDIRLC} 9—72]

STEEL LIST - INLET END

STEEL LIST - OUTLET

END

6:1 SLOPE

< [=2 | 90" Dia 6 Dia | 102" Dia_| 108" Dia 114" Dia_| 120" Dia | 126" Dia | 132’ Dia | 138" Dia_| 144" Dia £| 21 90" Dia 96" Dia 102" Dia | 108"’ Dia_| 114" Dia 120" Dia | 126" Dia_| 132"’ Dia 138 Dia_| 144’ Dia
= | 2 [NoFizel Lgth |NoSize{ Lgth|No [Size| Lgth Noize Lgth |No{Size| Lath [No|Size| Lgth [No/Size| Lgth [NolSize| Lath NolSize] Lath|NolSizé Lgth = | & NaSizelLgth jNdSize] Lgth NaSize| Lgth NoSize| Lgth NoSize] Lgth No/Sizd Lgth NoSize| Loth |nolSize| Lgth [NolSize[ Lgth [NojSize] Lgth
alj A |8|#5 | 10-6 [10] #6110 8| #6 | 11-3 |8 [ #6 [11-9 [10] #6 [12-3 [10] 7 [ 12-9|10[ #7 [13-3|10[ #7 [13-6 |12] 58 [14-3 [10] #8 [ 146 alfAf8|#5110-3 8] #5|10-9 |8 #5 [11-0[8[#6 | 11-3 | 8| #5 | 119 | 8] #6 | 12-0 | 8] =7 | 1256 |8 ] #7 |13-0 |10| #7 [13-9 [10] 78 [14-0
32| A |6]#6 |11-0[6| #6[11-9] 6| #6 [11-9|6 [#6 [12-3[6[#7 [13-0[6] #7[136]|8|#7|139|8] #8]14-3]|8] 8 [14-9] 8] #8 [15-3 a2| A 18|45 [11-0 [8[#6 |11-6 8] #6 | 11-9 |8 #6 [12-0 |8 #6 | 126 | 8| 47 |12.9 |8| 7 | 133 |3 | & 13-9 |8 #8 | 146 [10] #8]15-0
a3 | A 16 |# |11-6|6| #6[12.3| 6|46 {12-3|6| 47 (126 | 6|47 [13-3]|6] 47 [13-9]6]s8 [143] 8] #8[14-a]8] 3 |15-3]8]%8 [159 a3| A |8]#6 [11-9 [8[ 46 [12.0 |6]#6 |12-3|6|47 |126 |8 47 | 13-0 847|136 |8 =8 [139|8| #8 |14-3| 38| #8 | 15.0] 8 43 | 153
ad| A |161H6 {119 6| #7(12-6| 6|46 |12-6 | 6|47 [13-0 | 6| #7 |13-9| 6| #8 | 14-0]| 6| #8 {14-6| 6| #8 [15-0 | 6] =8 [15-9 | 8| #8 | 16-0 ad| A |6]#6 [12-3 |8[#6 |12-6 |6]#47 [12-9 |6]#7 [13-0 |6| 47 |13-6 | g| #8 | 140 |8| =8 | 146 8, #8|15-0 [ 8] 48 [ 15-9[ 8| %8 [165
a5| A | 6|46 [12-3) 6| H7|13-0{ 6] #7 [13-0 | 6] #7 [13-3[6#8 [14-0 | 6] #8 [14-6]6] 48 [15-0[ 6] #8156 [ 6] 58 [16-3] 6] 48 [166 a5| A 6147 |13-0 |6]#7 [136 [6]#8 [14-0 | 6[#8 [145 |8]=8 | 150(8| #8 | 155 | 8] #8 | 16-3| 8| £8 | 17-0
a6 | A 4| K7 113-3{6|#7{13-9 (6|48 [14-3 [ 6] 48 [14-9]6|#8 [15-3| 6] #8 [15-9| 6] =8 [ 1666 48 | 17-0 a6 | A
al| p 6|44 | 9-018] 44 | 9-6 26| 24 [10-3 |36/ 44 |10-9 a7| A
b1 ste|4 [#4 [15-3[4 [#4[16-0[4 [ #4 [17-0| 4| #4 [18-0 |4 |#4 |[19-0 | 4| #4 | 1956| 4| #4 | 20-6] 4| #4 | 21-3| 4| £4 | 22-0| 4 | #4 | 22-8 blfstri4| 44 |14-3 |4]#4|15-3 4] #4 [16-0 |4]#4 [16-9 [4[#4 | 176 |4 44| 18-3|8| =4 | 90 |1p| #4 | 96 |20] #4 | 10-3 |24] 74 [109
b2 str|20] #4 | 15-3 [24] #4 | 16-0]24] #4 [ 17-0|24] #4 | 18-0 [28] #4 | 18- |28] #4 | 19-6|28] #4 | 20-3|24] #4 | 21-0|32] £4 | 21-9 32| #4 | 226 b2 str 20| #4 | 14-3 |20 #4 | 15-0 |24 #4 |15-3 24 24 | 166 |24] #4 | 17-3 |24] 44 | 18-0 | 4| =4 19-0 4|44 [13-9 |4 #4 [20-6]4 |43 [21-3
b3 str|4 %4 (1404 44| 50| 4] #4]10-0]|4]%4[1a6[4 |#a ] 6-0[4[#a [10-3[a]#4 [14-3] 4] 44 [19-0]4 74 [10-3]4[#4[15-3 bilstriqiyg | 86 [4]#41136 |4 k4] 6.3 [a]#4 [10-9 [4]#4 [133 |4 [ #4 | 16-0 |28/ =4 | 18-9 28 #4 |19.5 |28] #4 | 20.3 |28] #4 |21-0
b4 | str 4| 4a | 8-3 alea]| 26 b4 ] str al#a]| 43 a|#a | 43lal#4| 76 |4)=4 [10.9 4] #a [14-0 [4] 44 | 166 |4 | #4 | 205
bs | str b5| str 44| a3lalua] 73044 (109
c|str]4[#4 {10-6 |4 |#4[11-0|4 | 44 |11-6 |4 |H4 [12-0 [4 [ #4 [126 [4| 54 [13-0]|4| %4 |136| 4| #4 |14-0]| 4|24 [146 |4 |24 | 150 b6 | str
d | A|6]# |12-3 |6 |#7[12.9|6 |47 [13-3|6|#7 [13-9]6 |#8 [14-3 (6] #8 [14-9]6]#8 |15-3|6] 78 |15-9]6]=8 [16-3]|6 |48 | 169 c |str|4]#4] 106 |4]#4 | 11-0 [4]#4 [11-6 (4] #4 120 |4 | #4 [12-6 | 4|74 | 13-0|4 | =4 | 136 |4 | #4 |10 | 4| #a [14% | 4] 74 (150
el|str|12| 44 | 3-6 |10| #4 | 3-9 |10} #4 | 3-9 |10[#4 | 4-0 {10/ 5 | 4-3 [12] 55 | 4-6|12[ #5 | 4-9|12[ 6 | 5-0 [12[ =6 [ 5-0 |12[#p | 5-3 d | A 6| #6112.3]6/46 [12-9 [6]#7 [13-3 6] 47 [13-9 |6|#8 (145 |6]#8 | 15-0|6 =8 1155 |6 | =8 |16:0 |6 | #8 |16 | 6| 7 17-0
e2|stri10| 44 | 3-9 |8 |#4| 40{10| #4 | 4-0 [10]#5 | 4-3[10] 45 | 4-6 |10 #5 | 49]10] 46 | 5-0|12[ #6 | 5-3{12 =6 [ 5-3 [12]# 56 elstr|8| #4| 3.5 [8[#4| 3-9[8[#a | 39 gf#a] 39 [8|aa| 408 = 4-3[8:=5 | 4310 5| 4-6 |10 #5 | 46 [10| 5 | 4-6
e3|str|10/ 24 | 40 | 8| 45| 4-3{8|#5 | 46 [19/#5 | 4-6 [10]& 4-9 [10] & 5-0[10] #6 | 53110 &6 | 56 [12] 5 5-9112|47 | 6-0 e2|str|8| 44| 3-9 (8|44 | 40 |8[%4 | 408 40 |8|#5 | 4-3|8[#5] 46]8]= 45 8] =6 | 49 |8/ 5-0 [16] #6 | 5-0
ed | sty 8|45| 4656|845 | 4-9|8 k5 | 49|10/ 46 | 50 [10] & 5-3|110| 7 | 56 |10| 47 | 5-9 12| 57| 6-0 |12] & 6-3 e3fstri8| 4| 4-0 [8|#4| 43 |6/#4 | 4-3|8|45| 4-3 |8]#5 | 46 |8« 49|8|=6 | 49]8| 76 | 5-3[8] 4 6-3|8| 47| 5-3
| e5[str ed|stri6| 4| 4-3 |8| K5 | 46 |6/ #5 | 43 |6|#5| 46 [6]#5 | 49 |g[#6| 50|8|=6 | 53|8| 6| 5.6|8,77] 568 57| 59
6 | str e5|str 6/ #5 | 46 )6|#55| 49 |6/#6 | 5-0 6| 46| 5.3|8]= 56|8|%7 | 53|8[s7] 6-0]8] 28] 6.3
el |str|a 74| 40 [4[#5 | 46 #5 | 4-9[4[55| 49 |4 [#6 | 50|a| 46| 5-3|6]#7 | 56|6]| #7 | 59857 | 60 [8|#8 | 6-3 6| str
e8| str[10/ #4 | 4010/ #5| 4-6[11/ 45 | 4-9]|11]#5| 4-9[12[#6 | 5-0 12 #6 | 5-3{13[ #7 | 56 [13] #7 | 5-9 [14] 57 | 6-0[14[ #8 | 6-3 |e7)str|d4|#4 | 4-3 |4 #5| 46 [4[#5 | 46 [4]#5 | 49 [6]H6 | 50 |6| %6 | 53 [6| -7 | 56|6] 47| 659 8| 47| 6:0|8| 78| 63
flyste)8)44 ] 89|18 |44 9-3/8 /44| 96844 /100|844 |106[8]#4 [10-9]8[x#g [11-3|8 |44 [11-9]8]=4 [12:0[8]ua[125 | e8| str[10] #4 | 4-3 110/ #5 | 46 |11 #5 | 4-6 1146 | 4-9 [12[#6 | 5-0 [12[ 25| 5.3 |13 =7 | 5.5 |13 &7 | 5-9 |19 47 | 6-0|14] %8 | 63
fa|str]8 #4| 9-6|8|44|10-3/8 |44 [10-3/6|#4[10-9[6 |44 [11-3]8] #4 | 11-6[8[#4 [12-0|8 | #4 [12-6 [ 8|74 [12-9[8[ 74 [133 f1]str}81#4 | 8-6 [8/#4 | 30 |8|#4 | 9-3]6]#4 | 96 [6]#4 |10-0 |8 #4]10-3|8] -4 | 10-9] 8] #4 |11-0 |8 | #4 | 116| 8| #4 |12:0
f3 |str]6|#4 | 10-3 6|44 [11-0]8 |#4 [11-0[6[#4 [11-3]6[#4 [11-9]6[ #a [12-3 6] 44 [12-9] 8| 44 [13-0 [ 8|#4 [136| 8] #8 [1a0 f2|str]6|#4 | 9-3/8|#4| 99 [8)#4 [10-3 |6|#4 |10-3 |6 #4 [10-6 [ 6| #a[11-3 6] =4 | 11-9 | 8| #4 |12-0 |8 | #4 | 12.6| 8| #4 | 12-9
f4 | str 6|44 ]11-9]|6]#44 |12-3]6| 44 | 129644 |[13-3]6[#4 |139 |6[=4 [14-3]|8]#4[146 f3|str}6|#4 |10-0 [6{#4 |10-9 6] #4 [11-0 [6]#4 |11-0 [6]#4 [11-3 [ 6] #4[12-0] 6| =4 | 12-5 | 6| #4 [13-0| 6| #4|13-3| 8] #4 [13.9
g |str]2#4 {15-3|2|#4[16-0/2|#4 |17-0[{2|#4[18-0| 2|44 | 18-9]2] #4 | 19-] 2] #4 [20-3] 2| #4 [21-0 | 2]24 [21.9| 2] #4226 | f4 ] str 6/ #4116 |6 #4 [12-0 | 6] 741 12-96]| =4 | 13-0| 6| #4 [13-9| 6] #4| 14-0| 5| 74 146
u|BJ7({#4| 467 44| 49/8/# | 4918 /44| 4-9|8[#a | 4.9|8|H4 | 5-0|9|#4| 5-0|9|#4 | 5-0]g|#4] 5-010[#4| 50 ul|B |6 #4| 46 (6/#4 | 497 #4| 49]7)44| 4.9 |7 /44| 49 |8 44| 508  #4 | 508 #4| 5.0|8| #4| 50| 9| #4 50
jstrj2(54] 9-3]2[#4| 9-6|2 44 [10-0]215410-6|2|54 | 11-0;2] 74 [1-3[2[#a[11-9]2]#4 [12-3]2[=4 |125]2[#4[133 m|str)8| #4|17-9 |8 |44 | 18-9 |8 #4 | 19-9 |8 #4 | 206 |8 #4 |21-6 [10] #4 | 22-3|10{ =3 | 23-3 |10] 24 | 24-3|10] #q | 25-0|10] 4 | 25.9
m|str{8)44[18-0 |8 |#4/18-9|8 |44 |19-9|8|#4|21-0|10] #4 | 21-9|10| #4 | 22-6]10| #4 |23-6 {10] #4 [24-3 |10] 4 [25-3 |10] #4 [ 260 nfstri5| #4115-0 |5/#4 | 159 |5]| #4 | 16-6 5| #4 [17-3 [5] #4 [18-0 | 5] #4] 18-9|5 =4 [ 196 5| #4 | 20-3| 5| #4] 210 5| #4 | 219
nystri5|#4112.9|5|#4|13-6/5| 44 [14-0|5)|#4|14-6(5|#4|15-3|5| #4 |16-0{5| #4[16-6 |5 #4 |17-3] 5] #4 [18-0| 5[ #4] 18-9 p|str|4) #5)10-0 |4[#5 | 106 | 4] #5 |11-0 | 4|45 {116 |4[#5 [12-0 |4 | #5 (125 [ 4] =5 | 13-0|4 | #5 |136 |4 | #5140 | 4| 5 | 125
pistr| 4|55 110-0| 4| #5]10-6)4 |45 1 11-0] 4] s5]11-6[ 4] &5 12-0{ 4] 55 |12-6]4]| 45]{13-0]| 4| #5 |136] 4| #5 {140 4] 45] 146 q |str|2]| #6]12-0 |2 |46 | 126 (2| 46 [13-0 |2]#6 136 | 2|46 | 140 |2 46 | 1462 =6 | 15-0|2[ % |15-6 |2 ] 46 |16-0] 2| 56 | 166
qistr}2] 46 112-0] 2| 46112626 | 13-0] 2| p5| 136] 2| »6 | 14-0] 2| #6 [14-6| 2| =6 |15-0] 2| 6 | 156 | 2| =6 [16-0| 2| #6] 165 vi|str|2|#4| 8-6 |2[H#4 | 9-0|2/#4 | 9-3[2|#4 | 9-9 |[2[#4 |10-3 |2 FA 1092 84 | 113 2| 44 (119 | 2| 74 |12.0| 2| 44 126
wistr[2)#4114-912]#4 | 15-6 [2]#4 |16-3 [2[#4 [16-9 [2[#4 | 176 |2 | #4 | 18-3 2| 44 | 19-0|2| #4 [19-9 |2 | #4 | 206 ] 2| 44 213
QUANTITIES
Pipe DIMENSIONS INLET END Pipe DIMENSIONS OUTLET END Inlet Outlet
Dia A B [o] D E F G H J K L M N Dia A B C D E F G H J K L M N . s =
907 5-2 2-0 | 26 | 07 | 51 | 153 | &1 96 | 3-8 |17-111/4] 6:71/3 |46 0-41/2 907|565/8 | 2-1 | 26 | 06 | 51 |143 | 411 | 96 | 7-3 |18-05/8 | 7-85/8 |&17,8 | 0412 Pipe |Reinf. | Conc. |Reinf. | Conc.
36755 2-2 | 2-7 | 0-7 | 54 | 160 | 5-2 |10-0 | 81 |18-83/4 | 6-103/4| 48174 | 0-3 96|5-95/8 | 2-2 | 2.7 | 07 | 54 |150 |52 |10-0 | 78 |18-11 81 3-41/4 |03 Dia. | (Ibs) | (CY) |{Ibs) | (CY)
R 22 | 28 |08 | 57 |170 |55 |10%6 | 86 |19-10 73 4-111/4] 0-3 102"']6-058 | 2-2 | 28 [0-3 |57 [1569 [55 [10-6 | 8-0 [19-101/8|861/8 |4-71,4 [0-11.2 ——gg.; ;g;,g‘tgg_gi :gg; g;gg
108"/ 5-11 2-2 | 21109 | 5-10{18-0 |58 [11-0 | 8-11;20-111/8] 7-71/4 [5-21/4 | 0-3 108")6-35/8 | 2-3 | 2.9 [ 0-10{5-10{16-6 |58 [11-0 | 8-5 [20-81/2 |8-101/2[4-91/2 |06 702 1935 | 3113 | 1840 .02
114'{6-2 2-3 | 2-11]| 0-11 | 6-1 [18.9 |5-11 |11 | 9-4 [21-8 711 5-43/4 | 0-11/2 14"|6-65/8 | 2-3 | 2-10) 1.0 | 6-1 [17-3 | 511|116 | 89 [21-75/8 [9.35/8 |5.0172 |0-41/2 i a1 . 2060 32"6‘3_
1201 6-5 2-4 [ 31 | 011 6-4 | 19-6]6-2 [12-0 | 9-9 |22-67/8 | 8-27/8 |5-73/8 | 06 120°'6-95/8 | 2.4 | 3-0 [ 10 |6-4 [18-0 [6-2 [12-0 | 92 |22.6 98 5234 |03 12050 } 32.63 |
126'16-103/4) 26 | 3-1 |10 | 6-7 | 20-3|6-5 | 126 [10-2 |23-5 8-71/8 |5-103/8] 0-41/2 12617-23/4 | 26 | 2.11[1-2 |6-7 [18-9 |6-5 [12:6 | 9-7 [23-51/8 [10-11/8 | 553.4 01172 .
132{7-13/4 | 26 | 34 | 1-0 | 6-10] 210 | 6.8 | 13-0 | 10-7 | 24-33/8 | 8-113/8] 6-13/8 | 03 1327|7-53/4 | 26 | 30 | 1.4 | 610196 |6-8 |13-0 |10.0 |24-41/4 |1061/4 [583 4 | 05 - 2785 | 38.12
138°17-43/4 | 2-7 [ 35 | 1-1 | 7-1 [21.9]6-11[136 | 11-0 [2511/4 | 8-31/8 | 6-4 0-11/2 138°'17-83/4 | 2-7 | 3-2 |1-4 | 7-1 |20-3 |6-11 /136 |10-4 |25-25/8 {10-105/8]| 5-111 8! 0-41/2 gg ;:gg :gg: g%g :;;i
144'17-73/4 [ 2.8 | 37 [ 11 | 7-4 [ 2261 7-2 140|115 [2511 |97 661/2 | 06 194l 374 2/8 138 [1-4 174 [21:07[72 [1a0 [108 261 11-3 6133 | 0-3 138°*| 4335 | 53.37 | 3850 | 51.13
144'"| 4760 |57.01 | 4460 | 54.70
Varies
|.—-‘ NOTE:
A E _Quantities and steel list shown are for one headwail.
d
= Sesian arPROvES ARTZONA REvision
1R T B DEPARTMENT OF TRANSPORTATION
1-9 [ 90"—108" Dia ~ KC%: g( HIGHWAYS DIVISION
1-11,] 114"~132" Dia STANDARD DRAWINGS
2=111387-144" Dia Arrroves ron INLET AND OUTLET HEADWALLS STANDARD NE
BENDS % RIGHT ANGLE PIPE CULVERT

B-12.50




DESIGN KW, 9-72_[No] DESCRIPTION OF REVISIONS  |MADE BY| DATE
ORAWN 5.H 9-72 {(D] Revised & of pipe. WSK:seq | 2-11-78
CHECKED RL.C. | 3-72 {(D| Wall Thicknesses G-H. [7-14-Te
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/\ | = b7 =z b7
| | T T | T
\ = |
! T | e M i
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= etail B Detail ¢ — ] Loz Laa ' -7 f a9l @
\ | M La5 al2— alt= alo-
\ 1 G \ G Back Face Front Face Back Face
t
| A - RIGHT WING ELEVATION LEFT _WING ELEVATION
|
[
B
Y : — ) ~# bars
K \ 'c' bars L—Zq / 1-'(1' bars
L 1 /
\ 1 | " s O ~ -
v 1} 126" to 144" Dia. & /|
\ : PLAN 15[ 90" to 120" Dia. - e
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INLET & OUTLET HEADWALLS
15° SKEW PIPE CULVERT
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STEEL LIST

DESIGN|k w [ 9-72 Jorawn ]LAM[%‘/Z]CHECKED[&[CI 9-72 |

15° SKEW PIPE CULVERT
2:1 SLOPE

<] 2] 90" bia 96" Dia 102" Dia | 108" Dia_| 114" Dia_| 120" Dia | 126" Dia | 132" Dia | 138"’ Dia | 144" Dia

== | & [NolSize] Lgth|NoSize] Lgth NJSize] Lgth [NaSizel Lgth |No|Size| Lath|No|Size| Lgth |No|Size| Lgth |NgSize| Lgth [No|Size| Lgth Mo Size| Lgth

ai|Al3|#4 | 76 |3|#4| 7-9(3| 44| 8-013|#4 ]| 8-3|3| 4| 86|3|#s]| 9-0{3[#4]| 9-3{3|#4| 96|3| 45| 9-9] 4| #510-0

a2| A |3[#4 | 8-9]3[#4] 9-0[3] #4| 9-33]#5] 9-6 |3]| #5| 9-9| 3 #5 [10-3]3|#5 [106 |3 #5 [109|3] # [11-0] 3] #6 [11-9

la3| A |3]#5 |10-0{3(%5 [ 10-3 ]3] 45 [10-6 | 3]#6 [10-9 | 3] #6 [11-3[ 346 [11-6]3 |46 [11-9 |3 #6 [12-0 3| 47 [12-3]| 3] #7 [13-0 =

ag| A l2]s5 [11-3]2]#6 | 11-3]3[ 46 [11-9 | 3] 47 [12-0 | 2| #7 |12-3] 3] #7 [12-8| 3] #7 [12-9 | 3] #7 |130] 3| #8[13-6] 3] #8[14-3

a5| A {2146 |12-0 |2 47 [ 126 | 2|47 {13-0{3|48 (13-3 [ 2|47 {13-3]| 2|#8 |13-9|3|#8 [14-0|3| #8 [14-3|3| #8 [14-9| 3| #8 | 156

a6| Al |- 2|48 [14-3] 2| #8 |14-9 | 2] #8 [15-3 | 2] #8 [15.6| 3] #8 [16-0] 3] #8|16-9

a7| A i 2[#4| 6-0 |3|#4 ]| 7-0|5|#4] 7-0| 3| 44| 7-0| |Pipe : DIMENSIONS

a8| A[3]#a| 7-9 [3]#4 [ 8-0|3] 44| 8-3|3]#4[ 86 |3]#4]| 9-0[3{#a| 9-3[3]#a| 96 [3]#5 | 9-9[3] #5[100]5]#5[10-3} {Dia| A B | C|IDI[EJF]J]G]|H]J K C 0] N]PIR][S [TV W X
a9| A3]#5] 9.3 [3[#5[ 06 |3]#5| 9-9|3]#5[10-0 |3 #5[10-6|3|#5 [10-9]3[ 46 [11-0 (3] 46 (11-3][3] 6] 11-6] 3] #6[11-9] [ 307] o+ 21112 [1-10] 5-1 [12-0 [ 51 | 9-6] 4-7 [151 72 4-61/4 [0-3[9-1] 9-6] 4-9 [146 | 4-0 [6-1 [5-57/8
a10] A [ 2] #6|10-9 [3[#6 | 11-0[3[#6 [11-3[3[%6 [116 [ 2] #6 [12-0[ 3| #7 [12-3] 3 [ #7 [126 [ 3] #7 [12-9] 3] #7[13-0] 3] #8]13-3| [ 36" o0-3 22113 | 1-11] 5-4 [12-8 [ 5-4 [10-0] 4-10[15-10 |76 483/4 | 0-7 ]9 [10-01 5-0 [15-2 | 4-2 |64 | 587/8
at1| AJ2) #6119 |2]#7 [12.3|2]#7 [12-9|3]#7 [130 |2 47 |13-3[2]#7 [136]2[#7[13-9 [ 2] #8 [14-3] 3] #8]14-9] 3| #8[15-0] [102"] 0% 22114 |21 |57 |13-4]57 |10-6]6-1 [16-75/8 |7-105/8 [4-113/4 | 0-5 [10.0 | 10-6 | 6-3 [15-11) 4-5 | 6-7 | 5-117/8
312} A 2| 571143 |2|#7 [14-9|2 | %7 {15-3 2| #8 |15-6| 2| #8 |16-0| 3| #8 | 16-6| (108"’ 0-3 2-3 [ 1-5 } 2-2 | 5-10|14-0 | 5-10 [ 11-0 | 5-3 [17-45/8 |8-25/8 |5-2 0-3 10-5 |11-01 55 (167 | 4-7 | 6-10]6-27/8
213 A 3| #a]6-0]alea| 6-0la]#a] 6-0|a[#a] 7-0]a] #a] 7-0] 8] #a] 70| [114'] 06 2-3 | 1-7 | 2-3 | 6-1 |14-8 | 6-1 |11-6| 56 |18-21/4 |8-71/4 |5-51/4 |0-7 [10-11(11-6 5-9 [17-4 | 4-10/ 7-1 [6-57/8
b1 [str] 2[#4 | 126 [2[#4 [13-0 | 2| #4 | 14-0 | 2| #4 | 145 | 2| #4 |15-0| 2 | ¥4 |1p.0]2 | #4 |169 | 2| #4 [17-3| 2| #4|18-0] 2| #4[18-9] [120'_ 0-3 2-4 118 |24 | 6.4 [15:4 | 6-4 | 12-0] 59 |18-111/4]8-111/4 |5-75/8 | 0-5 [11-6 112-0 6-0 (13-0 | 5-0 | 7-4 [687.8
b2 |st| 6] #4 [12-0 |8 %4 [12-6 | 8] #4 [ 13-6 | 8| #4 [14-0 | 8] #4 |14-9| 8] #4 [15-3| 8 #4 | 16-0 | 8] #4 | 16-9 [10] £4[17-6 [10] ¥4 [18-0 [126'{ 0% 2-6 | 17 | 2.6 |6-7 [16-0 | 6-7 | 12-5| 6-0 [19-83/4 |9-37/8 [5-165/8 [ 0-3 11-1012-6 | 6-3 18-9 | 5-3 | 7-9 | 7-21/4
b3 |su] 21 #4116 |2 #4 | 9.3 | 2] #4 | 10-6 | 2| #4 [116 | 2| #4 [12-9 | 2 | #4 |14-0] 2| 54 156 | 2| #4 |166]2 | #4]14-0| 2| #4|15-3| [132] 03 2-7 | 1-8 |27 | 6-10|16-8 | 6-10]13-0] 6-2 [20-57/8 [9-77/8 |6-11/8 | 0-7 1123 [13-01 6-6 119-5 | 5-5 | 8-0 | 7-51 4
ba|str|2| #4| 80 (2 |#4| 56 |2/ 54| 6-9]2|#4| 7.9 [ 2|44 | 9-0[2[#4|10-3| 2|4 (115 |2| 44 [12-6]2| #4|10-6| 2| #4|11-6] [138'] 06 2-7 [1-10)2-8 {71 |17-4| 7-1 {13-6| 6-5 [21-33/8 |10-03/8 |6-41/8 |0-5 (12-9 |13-6| 6-3 120-2 | 5-8 {&-3 |7-81.4
b5|str| 2| 4| 43 |2 # 2-0|2|#4| 3-0|2|#4| 43 |2/ 44| 5-3|2|4q| 66{2(#4 |79 |2| #a| 9-0}2|#4| €-9)2|#4| 79} [144'] 0-3 2.8 [1-11] 29 [7-4 [18-0[7-5 [14-0] 68 122-01/2 |1051/2 |6-75/8 | 0-3 [13-3 |14-0 | 7.0 120-10, 5-11, 8-7 |8-01/4
b6 | str 2[#a [ 3-0]2[#4 | &3 [2| 44| 5-3| 2] #a| 3-0] 2] 44| 43

b7[str] 2[ #4110-3 | 2] #4109 [2] #4 [11-3|2[#4 [11-9 | 2| #4 [12-3[ 2|24 [12-9 |2 [ #4 [13-3 [2[ #4 [14-0] 2] #4 |1a6] 2] #4 [15-0

b8 |str| 8| #4 | 96 |8 #4[10-0 [8] #4 |10-6 |8]#4 |11-0 | 8] #4 [11-6| 8] #4 [12-0 [10] #4 [ 12-6 [10] #4 [ 13-0[10] #4 | 136 |10] #4 [14-0

ba|str|2[#4 | 66 |2] #4] 76 [2] 44| g5 |2[#4 | 96 [ 2] 44 [106] 2|54 [116[2[#4| 96 ]2] #4[106]2] #4[11-3] 2] #4[12-3

b0l st 2/ #4| 36 |2 #A| 46 |2|#a| 562/ 44| 66 |2|#a | 7-6|2|#4| 862/ #4| 6-6[2| #4| 76]2]| #4| 8-3| 2| H4] 9-3

b1 str 2/ #a] 15 2] %4 26|2(#a| 36 |2|#a| 45| 2{#a] 56 |2]#a] 332 #a] a6[2] #a| 53| 2] 44] 66 — Viiies QUA'\_'“TIES

b12] str : 2[44 ] 18] 2[#a] 23 2l #a] 1-3]2] 44| 2-3[ 2] #4] 36 [‘—'] Pipe | Reinf. | Conc.

c |st[5/#4 [106[5]#4 | 11-0]5]#4 [11-6 |5]#4 [12-0 6] #4 |12-6| 5] #4 [13-0 | 5| #4[136|5] #a14-0|5] #a[146] 5] #4150 2 . Dia.| (lbs) | (CY)

d [A|6]#6 |12-3[6]#6 | 12-9|6|#7 [13-3]647[13-9 6|47 [14-6|6|#7|15-0 |6|#7|156|6] #7|16-0|6| #7 [ 16-6] 6| #7 [17-0 A 5 90| _1025] 20,02
ellstr|3(#a| 2-3|3|#4| 2-3|3/#4| 26344 | 2-9|3/#a| 2-0|3/#a] 29[3]#a| 2-9/3] #4] 29(3| #4] 3-0|4) #4| 30 > il 96| 1180] 21.86
e2fstr|3/#4 | 2-9]3/#4)| 2-9|3/#4 | 3-0i3[#4| 3-0{3{#4| 3-3|3[#4]|3-3|3{54| 33|3| #5| 36|3) #5| 3-6[3| 45| 3-9 E— A 8 1027 1330] 23.83
e3|str|3/#4| 3-3/3|#4| 3.3(3|#5 | 3-6|3|#5| 36 3|45 | 3-9|3|#5)| 3-9|3|#5| 40|3| 45| 4-0|3| #6| 40| 3| #6| 4-3 1-9_| 90"°~108" Dia 25.7%
eq|str|2[#5 | 36|3]#5| 3-3(3|# | 3-9(3[#6| 40|36 | 43|3]#6] 4-3|3[#6| 46]3] #6| 46]3] #7] 46| 3] #7] 49 1-11 114" 132" Dia

es|str|2{#5 | 3-9|2]#6| 40|24 | 4-3|3[#7] 46 |2(#7 | a612[#7] 493 47| 5-0[3] #7] 50]3]| #7| 50 3] #8] 53 2-1_|138'"~144" Dia

€6 |str 2 #7 | 50| 2]#7]53]2|#8| 56|3] #8] 56[3| #8] 59| 3] #3| 59

e7|str|2[#5 [ 4-3 [2]#6 | 46 [2[#6 | &9 [2]#7 |53 [2]#7 ]| 56| 2] 47|59 |2|#8| 6-0|2| #8] 6-3]2] #8] 66| 2| #8] 66

€8 |str [16] #5 | 4-3 [11]#6 | 46 [11] #6 | 4-9 [12]#7 | 5-3 [12[ 47 | 56 |13[ 57| 5-3 [13] #8 | 6-0[14] #8] 6-3|14] #8] 6-6 |15] #8] 66 BENDS

e9|str 4] 55 4-3 [4] 6| 46 |4 #6 | 49 |4|#7 |53 [4]#7 | 56|4]#7| 59|4|#8] 6-0|4] #8] 6-3|4]| #8] 6-6|4] #8] 66

el0str| 2] %4 | 43 |2[#5| 4-6 |3]#5] 4-9 |3]45[ 46 |2|#6 | 5-3|2|*6| 56 |2|#7| 5-9|2]| #7] 6-0|3] #7] 6-3|3| #3| 6-6

ell|str|31#4 | 36 |3[#4] 3-89 |3]#a] 4-0 |3]#5]4-0 |2|#5| 4-9[2]#6 | 65-0|3| #6| 5-0[3] #6] 53[3[ #7| 563 47| 59

el2istri3/ 24| 3.0 [3/#44] 3-0 |3|#4| 33|3/#4|3-3 |34 | 40|3/#5|43[3| 25| 43|3| #5| 46|3| 45| 46/3| #6| 4.9

e13|str| 3] #a ] 2.3 | 31#4| 2.3 [3[#a| 2.6 [3[#a] 2.3 [3]#4 | 3.3|3]#4]| 36(3[#4| 36|3[#4] 383 #4]| 3-9|3]#5] 4-0

14 str ] 3|#4 | 26| 3| #4| 29|3|#4| 283 #4| 3-0|3] #4] 3-0[3[#4] 36

11 [str[3]#4 ] 59 [3[#4 [ 6-0 [3]#4 | 6-3|3|%4 [ 66 [3[u4 |6-9|3[u#a| 7-0[3|#a]| 7-013[ 44| 7-3[3] #a] 7-6[4] #4] 79

t2]str|2[#4 | 7-9 |2[=4 [ 8-03/#4a | 8-03(#4] 86 |3]#4 |86 |3/#a| 0-0({3]#4] 9-0{3] #4] 9-3[3] #4] 9-9]3[ #4[10-3

f3|str|2{#4 | 9-0 [2[#4| 8-3 |2]#4 [10-0|2]#4 [10-3 [ 3| ¥4 [10-3|3]#410-9[3]#4]10-9|3] #4|11-3}3]| #4116 3] #4|12-3

f4 |str|2]#4 110-0 [ 2| #4 (106 [2]#4 {11-3 |2[#4 [11-6 | 2| #4 [12.3 (2|44 {12-6 |3|#4 | 126|3| #4[13-0| 3| #4]13-3| 3| #4[14-0

5 | str

16 [str|3] 54| 6-0 3] #a[ 6-3 |3]#4 | 66344 | 6-9 [3[#4 | 7-0|3]#a| 7-3[3[#4 [ 7-6|3[#a ] 7.9|3] #4] 8-0[3[#4] 8-3

7 |str|2]#a | 8-3|3]#a[ 86 [3]#4]| 8-9]3]#4]| 9-3 |2]#4 | 9-3{2]|#4| 9-6[2]#4 [10-0|3]#4 [100]3] #4]10-3]| 3] #4 [10-9

18 [str| 2| 44 [10-0 | 2| %4 [10-9 [2] #4 |11-0 | 2| #4 [11-6 |2[#4 [10-9] 2| 54 [11-0[2]#4 [11-6 [2]#4 [12-3]2] #4[12:6 | 2] #4 [13-0

19 str 244 [12-3| 2| #a 126 [2]#4 |13-0 [ 2| #4 [13-9] 2] #a[14-0| 2] #4146

m1[str| 3|74 |14-9 [3[#4 [ 156 | 3] #4 [ 16-6|3|#4 [17-0 [4[#4 |18-0] 4[#4 |18-9[4]#4 1196 [4]#4 [20-3] 4] KA [21-0[4] #4]21-9

m2|str| 1] #4 [14-9 1] #4156 [ 1[#4 [ 16-6[1]#4 [17-0 [1]ua [18-0]1][#4[18-9]1[#4[19-6 {1]#4 [20-3] 1] #4121-0[1] #4]21-9

m3|str| 3] #4 [14-0 |3 #4 [ 14-9 [ 3[ #4 [ 1563 #4 [16-3 [ 444 [17-0[ 4| #4[17-6 |4 [#4 [18-3]4|#4 [19-0]| 4] #4[19-9[ 4] #4] 206 NOTE:

ma|str| 1] #4 [14-0 |1 &4 [14-0 [1[#4 [ 1561 #a[16-3 [1]ea [17-0[1]#a[176|1[#a[18-3[1][#a [19-0] 1] #4[19-9] 1] #4] 206 :

n1|str|3[#4]16-0 [3[#4]16-9 | 3] #4 [ 17-6|3[#4 [18-3 [ 4[#4 [19-0] 4| #4119-9]4|#4]20-6 4] ¥4 [21-3]4] #4]22-3] 4] #4]23-3 Quantities and steel list shown are for one headwall.

n2iste[1]#4 160 [1]#4]16-9 | 1] #4 | 17-6|1|#4[18-3 [1]#4 [19-0| 1] #419-9]1 44 |20-6[1[#4 [21-3|1] #4}22-3) 1] #4]23-3

plstr{al#5[11-0 [4]#5[11-6 | 4| #5 | 12-0{4| #5126 | 4|45 |13-0]| 4| #5|13-6]4|#5 (140 4|45 [14-614] #5]15-0] 4| #5156

q | str| 2] #6 [13-0 |2 | #6 | 136 | 2| #6 | 14-0]2| #6 [146 | 2|#6 |15-0] 2| #6 |156) 2| #6 | 16-0 | 2| #6 [166 | 2] #6]17-0] 2| #6[176 DESIEN APPROVES ARIZONA REVISION
9 |str[2[#4 | 90 [2 #4 | 9-3 [2[#4 | 9-9]2[#4[10-3 |2[#4 [10-9|2[#a[11-0[{2]| #4 (1162 #4 [12.0 [2] #4|12-6] 2] #4 [13-0 DEPARTMENT OF TRANSPORTATION

U B |7| A8 | 467 44| 46 |7 44| 45|8|#4| 4-9 [8|#4 | 4-9|8| 44| 4-9|8 4| 49|9/#4 | 50|9| #4| 50| 9| #4| 5.0 HIGHWAYS DIVISION

vV [str |1 #4 [12-9 | 1] %4 |1356 | 1] #4 | 14-3]1] #4|14-9 |1 |#4 |15:6| 1] #4|16-0| 1| A4 [16:9| 1] #4 [17-3 | 1| #4|18-0| 1| #4 /186 STANDARD DRAWINGS

wistr[1]#4] 06 (1744 9.9 [1]#4 [10-3[11#4]109 [1]#4 [11-3[11#4 (110l 1[#4[12-3]1|#44 {12-9)1] #4;13-3|1] #4]13-6 INLET AND OUTLET HEADWALLS STANDARD NO

B-13.20




STEEL LIST

[oesion|x w[9-72]orawn JLam|9-72] cHeckeo[rL c[o-72]

1B
Ay

TIoN

15° SKEW PIPE CULVERT
4:1 SLOPE

<[ E] 90" Dia 96" Dia 02" Dia | 108" Dia_| 114'* Dia_| 120" Dia | 126" Dia | 1327 Dia | 138" Dia_| 144" Dia

= | & [NoSizelLgth INdSizel Lgth [MdSize[Lgth [NdSize|Lgth [No'Size Lgth |No'Sizd Lgth [NolSize]Lgth [NoSizelLqth |No[Size Lgth [No|Size|Lgth

al | A 445 9-9 |3]#5| 10-3 4[5 |10-6 |4|#5 [10-9 |4 =6 |11-3|4 |#6|11-9 |4 ] #6 [12-0|4|#6 [12-6 |4 |47 [12-9 |5 |47 [13-3

a2 | A [4)#5 109 |3]#5]10-9 [3[#6 [11-3[4[#6 [116 [4] =6 [12-0 |4 | #7 126 | 4| #7 |12-9 | 4] =7 |13-3 | 4| #8 [13-9 | 4 | #8 [143

23| A [3|#6 [11-6 |3]#6 [11-3 [3]#6 [12-0 |3(#6 [12-3 [3] 47 [12:9[4 | #7]13-3 |4 | #8 [13-6 |41 =8 |14-0 | 4| #8 [146 | 4 | #8 | 15-0 | -

ad| A [31# [12-3 |3]#6 | 12-0[3] 47 [12-6 |3[#7 [13-0 |31 +7 [136 |3 |#8[14-0 |4| #8 (146 | 4| #8 [14-9 | 4] #8 [15-3 | 4 | #8 |15-9

a5 | A 3]47 1 12-6 {347 [13-0 |2 47 [136 [3] =8 [14.0 |3 | #814-6 |3 | #8 [15-0 | 3| 8 |156 | 4| #8 |15-0 | 4| #8 [166

ab| A

7T A 3 #4173 (6(74 [ 7-9] 8] | 8-3[11[#4] 86| [Fipe DIMENSIONS

a8 | A [3]|#4] 90 |3]#4| 9-614]#5 | 9.9 [4]#5 [10-3[4] #6 [10-9 |4 |6 [11-0 |4 #6 [11-3 | 4| =6 [11-9| 4| #6 [12-0 | 4| #7 [12%6 | |Dia | A B ] C[DJ]EJFIG][HI]J K L n NTPIRISTTTV W X

29| A |3/#4|9-9 [3]#5]10-3|3]#5(10-9 [4]#6 [11.3[4[ %6 [11-9 |4 [#6 [12-0 [ 4] #7 [12-3 |4 |7 (126 4| #7 [13.0 | 4| 47136 | [ 30" 06 2.1 ] 20 | 10 | 5-1 | 13-3 [5-1 | 956 6-9 |16-4 72 451/8 {04 | 9-1 {135 6-2 1186 40 | 6.1 |5-57/8

N0 A |31#5 106 |31 %6 | 110 131 #6 116 1317 |12-0 2] =7 [12-6 |4 |47 |13:0 | 4] #8 [13-31a| =8 (136} 4} 8 140 | 4|48 146 [ 56| 03 22 | 21 | 11 | 5-4 | 140 | 5-4 | 10-0| 7-2 |17.2 76 4837403 | 96 |14-06-6 1192 | 42 6.4 |587/8

all] A3/ 46 [19-3 13146 | 11-9 |31 #7 |12-3 13|47 [12-9 |31 7 {136 |3]eg [14-0 3| #8 [14-3 4] -8 |14-6| 4| #8 |15-0 |41 #8156 | [0 011/2] 2.2 | 2.3 | 1-2 | 5.7 | 14-9 | 57 | 106 | 7-6 |18-05/8 | 7.105/8 | 4-113/4 | 0-2 |30-0 114.8]6-10120.2 1 4.5 [6.7 (511778

|a12| A | 2| #6 |12-0 |3|#7 | 12.3 |3/ #7 |12-9 | 2|47 [13-3[3)#8 140|248 [146 | 3] #8 150 {3 »g (156 | 3| #8 [16-0 [ 4] #8 [166 | [108"] 06 2.2 | 2.5 | 1-3 | 5-10]15-6 | 5-10 | 11-0 | 7-10]18.111/8 | 8-31/8 | 5-23/4 | 06 [10-6 |15.67-2 [21.2 |4-8 16-106-27/8

a13| A 2| #4| 7016 24| 7-0| 6| #al 7-3[7] #a] 7-9]| [T1a"] 03 23126 [ 1461 [16-3]6-1 [116] 8.2 [19.91/4 |8.71/4 |5.51/4 |0-4 [10-1116-0]7-6 [21-10 4-10] 7-1 |6.57/8

bi|strj2|#4 [13-6 |2|#4 | 14-3 [2]#4 [15-0 2] #4 |15-9 | 2] #4 [166| 2[#4[17-3 [ 2] #4 [18-0]|2] #4[18-9| 2] 44 [19-6 | 2| #4]20-3 | [120"] 08 2.4 | 28 | 1.4 | 6-4 [17-0 [6-4 [12-0] 8.6 (20-71/4 |8-111/4 |5-75/8 |0-3 [11-4 [16-6]7-10122-6 [5-0 |7-4 |6-87/8

b2 | str|10 #4 | 13-3 [10 #4 | 14-0 |10 #4 |14-9 12 #4 | 15-6 |12] #4 |16-3]12] #4 [17-0 |12 #4 | 17-9 4] #4 |18-6 [14] #4 [19-3|14] £4[20-0| [126%| 0-41/2| 26 | 28 | 1-5 | 6-7 | 17-9 | 6-7 | 126 | 8-10]21.53/4 | 9-37/8 |5-105/8 | 0-2 11.10/17-318-2 1236 153 17-3 [721/a

b3|str|2] g 8-0|2[xa[10-9 |2] 4 [13-0 |2[ 44| 8-0 | 2] #4 [106| 2| #4|12-0 | 2| #4 [15-3| 2] =4110-9 | 2| #4 [12-8 | 2| #4[15-3 | [132°] o3 27129 [ 16 | 6-10{18-6 | 6-10 [ 13-0 | 9-3 [22.37/8 | 9-77/8 [6.11/8 | 0-6 [12-3 [18-018-6 |24-5 5.5 |8.0 [7.51/4

ba [ str 2[#a ] 3:0 [2]4g | 59 44| 33| 2(#4] 55 |2| #a| 80 |2 #4] 3.3 2] #a[ 56 [2[#a] 79| [138""] 06 2.7 | 2110 1.7 | 7.1 [19-3 | 7-1 [136] 9.7 |23.23/8 [10-03/8 [6-41/8 | 0-4 [12-9 [13-6]8-10(25.2 58 | 8-3 [7-81/4

:: 5:’ 144" 03 28 | 30 [ 1.8 | 7-4 {200 [ 7-5 [14-0 | 9-11[24-01/2 [10-51/2 | 6-75/8 | 0-3 |13-3 |19-0] 9-3 [25-10 5-11] 8-7 180 1/4
str

b7 | str| 2[#4 | 136 [2[#4 | 14-0 | 2| #4 [14-9 |2 #4 | 156 |2 | #4 |16-0 | 2 | #4 |16-6 | 2| #4 |17-3 | 2| %4 |18-0 | 2| #4 |18-6 | 2| #4 | 190

b8|str]8]|#4 [13-6 |10/ #4 | 14-0 [10] ¢4 | 14-9 [10{ #4 | 156 [10] #4 [16-0 [12[ #4 [16-6 [12] A4 [17-3 |12] =4 [18.0 | 12| #4 |13-6 |12] #4 [ 190

b9 fstr|2/#4 |12-8 |2|#4 | 8-9 2| #4 |110-9{2) 44 [12-9 (2] ¢4 |14 ]2]|#4 [10-9 | 2[#4a [126 [2] #4 [14-6 | 2] 44 [16-6 | 2| #4 [186

bl0|str] 244 | 6-8 |2|#4| 2.9 |2 H4 | 4-9)2{44| 6-0[2|#4| 86 |2|#g| 4-9|2|4q | 66|2| =4 | 8-9|2(#4 [10-8] 2|44 [126

E:; :; 2[#a] 29 2|%4 ] 26|2|HA| 46|2|Hd | 66 QUANTITIES

c |st|5[#4]10-6 [5[#4 ] 11-0|5] #4 [ 11-6(5| #4 [12-0 [5] #4 [12-6 |5 | #4 | 13-0| 5| #4 | 135 |5 %4 | 14-0| 5| #4 |14-6] 5] #4 | 15-0 Pipe | Rein. C(‘(J:"vc)

d | A|6[#6[12-3|6]#6| 12-9 |6 #7 |13-3]6]#7 [13-9 6|7 |14-66]#7 |15-0 647 |15%5|6]=7 | 16-0]6|#7 |16-6 |6 | &7 170 Dia, | {lbs)

elstr{a|#a] 3-0(3/4a| 30444 | 3-3|4/#4| 36 [a]#a] 39]alra] a0]a]ea] 40]al=a] 4-3]alua] 46]5lus| 48 Varies 90’i 12351 24.21

e2istri4| 44| 3-6[3| 44| 363/ #4 | 3-6|4/#4| 3-0 (4] #4] 40|a[#4] 4-3]|a|us| 43)als5] 46[a|ss] 49]alus| 50 9 96°'| 1460 26.36

e3lstr|3/#a]| 3-9|3ua]| 39(3/#a| 4-0|3]#a| 40 [3] 5] a3 |a|#5| 46 |4|s5 | 49|4l56| 49| 4|6 | 50| 4| 26| 53 A 5 102" 1690 28.83

ed|str|3[#a| 4-0[3]ua| 4-03[#a | 43[2[#5] 46 |3[#5] 46|36 | 4-9|4[#6 | 5-0|4] %6 | 5-3[ 4] #7] 56| 4] 47| 59 > 1087 1805 | 31.40

e5 [str 3l#s] a3(3/#s]| a5(3[#5] 49 [3[#6] 40 |3[#6| 50 3[#7 | 5-3[al 27| 6-6[4|#7| 59| 4| #8] 60 ) - 8 114" 2140 33.82

6 | str 1-9 | 90"’~108" Dia & 120"| 2360 | 36.39

e7fstr|2{#4 | 4-3|2[#5| 46 (2|45 | 49 (2|45 5-0 [2[ 6 [ 50 |2[#6 [ 5-3]2| %7 | 56]2] s7[ 59| 2[#7 | 6-0]2]*%8] 6-3 1-11 [114"'-132" Dia 126" 2745 | 41.74

[e8 [str[10[#4 | 4-3 |11 #5] 46 |11]#5 | 4-9 |12 #5 | 50 [12] #6 | 5-0 |13 #6 | 5-3 |13] #7 | 56 [14] =7 | 5-9|14|#7 | 6-0 |15 #8 | 6-3 T2-1 |138""-144" Dia 132'] 3040 | 44.85 |

e9|str|al#a] 4-3 |a]#5] 46 |4]#5 [ 49 |a|#5 | 50 |4 #6| 5-0 |4|#6 | 5-3 | 4| #7| 56 |4] 77| 59| 4|47 | 6-0| 4| #8.| 63 138" 3320 | 47.94

el0|str|3]#a | 4-0 |3]#5| 4-3 [4|#5 | 46 |3]#5| 49 [3] #6| 49 |3|# | 5-0 |3| #7 | 5-3|3| #7] 56447 | 59| 4| #8 | 6-0 144'] 3720] 51.22

e11|str|3/#4 | 39 [3]#4] 4-0 |4|pq | 40345 | a6 [3] =5[ 46 [3]#6] 49 |3 w6 | 5-0[al 6] 5-3[4[#7| 56|4]#7] 59 BENDS

e12[str|3[#4 | 36 |3[#4| 30 |4| 44 | 3-9|3[#4 | 4-0 (3] %4 43 [4]#5] 4% |4]| #5] 404l 6| 49| 4|5 | 50| 4] 66 53

el3|str{3|#4 | 3-3 |3[#4| 36 |4|#44 | 3-3|4[#4 | 39 4] 24| 40 |4k 4-3 [4] ¥ 4-3 |4] = 4-6| 4|4 | 4-9]| 4] 5] 5-0

ela]str|3[#4 [ 3-0 [3[#4] 3.0 4/#4 | 3-6 |4 #4[3-9 |al#a| 40 4] #a| 4-0]4] 4| 43| a[#4]| 46| alua| as

f1|str|4]#a | 7-9 |4|#4| 8-6 |4|#4 | 8-9|4|#4 | 90 [3] =4 9-3 | 3| #4 | 9-9 | 4| #4 [10-0 4] 74| 10-6] 4] #4 | 10-9] 4] #4 | 110

f2 |str] 3[#4 | 9-3 [3[#4 | 9-9 |4|#4 |10-0 |4 #4 [10-3 [3] #4|10-3 [ 3 #4 [10-9 | 3| #4 [11-3|3| 74| 11-9] 4| #4 [12-0| 4| #4 [12-3

13| str|3]#4 |10-0 [ 3[#4 [10-6 |3|#4 [11-0 |3 #4 [116 [ 3] #4 [11-3 [ 3] ¥4 [11-6 [3] #4 [12-3]3[ =4 12-9] 3] #4 [13-3] 3[ #4[13%

f4 | str 3] £4[12-0 | 3] #a [12-6 | 3] #4 [ 130 | 3] 4| 136] 3| #4 | 1a-0] 3| 44 | 146

5 | str

16 [str|a#a | 7-3 [4|#a | 7-9 [a[#a | 80]a|#4| 85 |3| #4| 8-9 |3|#4| 9-0[3| #4 | 96 |4 9-9 [ 4]#4 [10-0]4 |#4 [106

7 [str|3 44 | 8-9 [3[#4 | 9-3 |4] 44 | 9-6 {4 #4 |10-0 [3] 54| 9-9|3{#4|10-3|3| #4 [106|3]| 24 |11-3|3[usa [116]4 |44 [12-0

18 |str|3]#4 [10-0 | 3]#4 [10-6 3] #4 [11-0 3] #4 [116 | 3| £4 [10-9 | 3| #4 [11-3[3] #4 |11-9 | 3| #4 |12-3| 3 |#4 | 12-9| 3 |#4 | 136

19 st 3] #a|12-0 [ 3[#4]12-6|3] #4 [12.9 |3 =4 [13-6|3[#a [13-9]3 [#4 146

m1 | str| 3| #4 | 16-0 [3[#4 | 16-9 | 3| #4 [ 17-9| 3| #4 | 186 | 3| #4 [19-3 | 3| #4 | 20-3 | 3| A4 [21-0 | 4] =4 [22-0 | 4| #4 | 22-9 4 |#4 | 23-9

m2 [str|1]#4 [16-0 [1]#4 [ 16-9 [ 1] #4 [17-9|1[#a [ 186 [1] £4 [19-3 [ 1] #a[20-3[ 1] #a[21-0 [1] =4 [22-0[ 124 [22-9] 144 [23-9 NOTE:

m3 |str|3]#4[18-3 [3]#4 [ 18-0 3] #4 [19-9[3]#4 | 209 [3] =4 [21.6 | 3] #4[22-3| 3| #4[23-3[a[#4 [24-0| 4] #4 [24-9| 4 %4 | 2556 - )

md|str] 1/ #4118-3 [1[F4 | 18-9|1]| #4| 19-9/1|#4 |20-9 [1]#4 |21 | 1/ #4|22-3| 1| #4[23-3|1|#4 [24-0|1]|#4[24-9[1|#4 [256 Quantities and steel list shown are for one headwall.

n1|str|3]#4]14-9 [3[#¥4] 15-6|3| #4 | 16-3]3| 44 | 17-0 | 3] =4 [176 | 3[#4]18-3] 3] #4]19-0 4 =4 [19-9] 444 [20-6]4[#4 [213

n2 |str| 1] #4149 [1]#4 | 156 | 1| #4 | 16-3| 1] #4 [ 17-0 [ 1[4 [17-6 | 1] #4 [18-3| 1] #4119-0 |11 =4 [19-9] 1] #4 | 2061 | #4 [ 213

p |str{4] #5[11-0 |4|#45| 11-6|4| #5 | 12-0| 4| #5 | 126 [ 4! #5 |13-0 | q{ #5|13-6| 4| #5140 | 4| =5 | 14-6] 4| #5|15-0| 4| #5 | 156

q |str| 2| #6]13-0 | 2| #6 | 13-6|2| #6 | 15-0|2] #6 | 156 | 2] #6 |15-0 | 2| #6 | 15-6 | 2| #6]16-0] 2| =6 | 16-6] 2| #6] 17-0] 2| #6 | 176 DESIGN APPROVED ARIZONA REVISION

0 |str|2[#4| 9-3 2| HA| 9-9|2| #4 | 10-0|2] #4 |10-6 |2| K4 |11-0 | 2| #4 [11-3 [ 2] #4 [11-9| 2 #4 [12-3| 2| #4| 12-9] 2| #4 [13-3 DEPARTMENT OF TRANSPORTATION

u | B|7]#4| 46 |7]H4| 46|7|H4 | 4-6|8|#4 | 40 |g|#4 | 4-9|8|H4 | 40 |8| #4| 49|91 #4| 50| 9| #4] 50 7| 50 fém HIGHWAYS DIVISION

v [str[1] #4140 [1]#4 | 14-9 [1| #4 {155 |1| A4 |16-3 1| 4 (17-0 | 1| H4 [17-0 | 1| #4 |18-6 |1 #4 | 19-3| 1| #4 | 20-0| 1| #4 | 20-9 | STANDARD DRAWINGS

w |str|1] #4136 [1]#4| 14-0 [1{ #4 [14-6 [1| #4 [15-3 [1]#4 [15-9 | 1|44 [16-3 (1] #4 [17-0 1] #4 |176]| 1| #4[18-0] 1| #4 186 RPPROVED ] FOR INLET AND OUTLET HEADWALLS STANDARD NO.

B-13.30




[9-72]

RLC

oesion [k w] 9-72 Jorawn [ am]o-72]cHecken]

_STEEL LIST

APPROVED ,¥0OR
pisTRIBUFION
Z {-

15° SKEW PIPE CULVERT

6:1 SLOPE

¥ |2 | 90" Dia 96" Dia 102" Dia | 108" Dia | 114"  Dia | 120" Dia | 126’ Dia | 132" Dia | 138" Dia | 144" Dia

= | & [NdSize] Lgth [NoSize] Lgth [NolSize Loth [NgSize[ Lgth |No[Size[ Lgth [b[Size Lgth |[No'Size| Lgth [NdSize|Lgth |No|Size| Lgth |No|Size| Lath

al|A 5] #5]10-0 |5| 45 |10-6 5| #6 [11-0 |4 #6 [11-6 |5 | #6 [12-0 | 5| #6 [12-3]|5] #7 [126 |5] =7 [12-9 | 5| 48 [13-3 | 6 | #8 [13-9

a2|A |46 ]10-9 |5]#6 [11-3 |5] 6 [11-3 |4 #6 [12-0 [4 | #7 [12-6 | 5] #7 [13-0|5| %7 |13-3|5]| =8 [13-8 | 5| #8 (14-0 | 5| #8 |1a6 3 -

a3| A 4] #6 |11-6 |4]#6 |12-0 [ 5| K7 |12-3 |4 #7 |12-6 [4 |47 [13-3[4[#8 [13-9]5]| #8 [14-0 [5] #8 [14-3 |5 48 [14-9 | 5] #8 [15-3

ad | A [4] #6 |12-0 |4]#7 |12-6 [4|#7 [13-0 [4|47 |13-0 [4[#8 [13-0 |4[#8 [14.3 |4 #8 [14-9 5] =8 [15-0 | 5| #8 [156 | 5] #8 [16-0

as| A 4)48 |13-6 4|48 [14-3 [4[#8 [14-9[4]#8 [15-3 [4] =8 [15-9 | 5] 48 [16-3 [ 5[ #8 [16-9

26| A

a7| A 3[#a | 6-3[81#a | 7014 #4 | 76 [19] #a | 8-3| [Pipe DIMENSIONS

a8| A [4[#4 |10-0 |5]|#4 |10-6 [5] #5 [10-0 | 5] #5 [11-0 [5]#5 [11-9 |4 [ %6 [12-0 | 5| #6 [ 126 [5] 57 [12-9| 5] #7 [13-3| 5] 47 [13-9 Dia| A B[ c]D EJF G [ H K L M N]PIR[sTTIVT]w X
a9| A 4|75 |10-6 |4|#5 [11-0 |5 45 [11-6 | 5| #6 [11-9 |5 |46 [12-6 [4| #6 [12-6 [4[#7 [13-0|4]+#7 [136]5]#7 [14-0[5] #7 [146 90’1 0-3 21 [ 2308 |51 |[16-0] 51 | 96 7-4 194 72 4-61/4 | 0-3| 9-1]15-0{ 7.0 |20-0 [ 4-0 [6-1 [ 5-57/8
al0| A |4[#5 [11-3 4|46 [11-9 |4 #6 |12-3 | 4] 47 [12-9 |5|#7 |13-3 4| #7 [13-3]4]#7 [13-9 [4]#7 [14-3]4[#8 [14-9] 5[ #8 [15-3 96'1 0-11/2 | 2-2 | 2-4 [0-10] 5-4 [17-0] 5-4 | 10-0 ] 7-9 | 20-2 76 4-83/4 | 0-3] 96|15-9] 7-5 [20-114-2 | 6-4 | 587/8
al1{ A |4 #6 [12-0 |4|#7 [12-6 | 3] #7 [13-0 |4 47 [13-3 |4 |#7 |14-c |4]#7 {140 4|48 [14-6 [4] =8 |15-0{4]|#8 [15-6] 4| #8 [16-0 | {102'] 06 2-2 | 26 [0-11]5-7 [18-0] 57 [10-6 | 8-2 |21-35/8 |7-105/8 | 4-113/4] 0-3 |10-0]166] 7-9 [21-11] 45 | 6-7 | 5-117/8
a12[ A 448 [146[3[#8 [15.0 4l =g [156 4] #8 [16-3| 4] #8 [16-9| (108’7 0-41/2 | 2-3 [ 2-8 | 011 5-10| 19-0 | 5-10] 11-0 | 8-7 |22-45/8 |8-25/8 | 62 0-3110-5]17-3] 8-1 |22-10 4-7 | 6-10] 6-27/8
a13| A 3/ 44| 8-0( 7] #a] s-9] [1147] 0-3 2-4 | 210/ 0-11 | €-1 |20-0| 6-1 | 11-6 | 9-0 [23-55/8 [8-65/8 [5-45/8 | 0-310-10/18-0] 86 [23-9 | 4.9 | 7-1 | 6-57/8
bl |str|2|#4 |16-3 |2 |44 [17-3 | 2| #4 [18-3 | 2| #4 [19-3|2|#4 |20-3|2|#4 |21-3|2]#4 [22-3|2|#4[23-3 2| #a[24-3] 2] #4[253] |120"] 0-11/2 | 2-4 | 2-11]1-1 | 6-4 | 21-0] 6-4 | 12-0| 9-2 |24-71/4 |8-111/4 | 5-75/8 | 0-3 [11-4|18-9] 8-11/24-9 | 5-0 | 7-4 | 6-87/8
b2 |str|10; #4 [16-0 [10] ¥4 |17-0 {12] #4 [18-0 |12] 44 | 19-0 [12] #4 | 20-0 |12] #4 [ 21-0 [14] #4 [ 22-0 |14] =4 [ 23-0 [14] #4 [24-0 [14] 44 [ 25-0] [126”") 0-6 2-6 | 2-10}1-3 | 6-7 | 22-0| 6-7 | 12-6 | 9-6 |25-83/4 |9-33/4 | 5-105/8 | 0-3 [11-10/19-6] 9-3 |25-9| 5-3 | 7-9 [ 7-21/4
b3|str|2|#g [12-0 |2|#4 |16-9 | 2| #4 | 8-9 12(#4 [12-9 [2|#4 |17-0 | 2|44 [19-3]2] #4 [11-9 |2 #4a]15-0 [ 2] #a [18-9| 2] 44 [ 23-0] [132'] 0-41/2 | 2-7 | 3-0 | 1-3 | 6-10] 23-0] 6-10] 13-0 | 9-10]26-97/8 [ 9-77/8 [ 6-11/8 | 0-3[12-3][20-3] 9-7 [26-8 | 55 | 8.0 | 7-51/4
ba [ str 2[#a | 48 21#4 ] 5.3|2/4a ] 8.0 2l zal 43|2] 4] 93| 2] #a | 11.3] [1387°] 03 27 |31 |16 |71 | 24-0| 7-1 | 13-6 {10-3 |27-113/8/ 10-03/8 | 6-41/8 | 0-3|12-9/21-0{10-0[27-8 | 5.8 | 8-3 [ 7-81/4
bs|str 1447} 0-11/2 | 2-8 | 3-3 | 1-56 | 7-4 | 25-0] 7-5 | 14-0 |10-7 {29-01/2 | 10-61/2 | 6-75.8 | 0-3[13-3[21-9]10-5[28-7] 5-11] 8.7 | 8-01/4
b6 | str

b7[str|2] #4 [15-3 [ 2] #4 [16-0 [ 2| #4 | 16-9[2| #4 | 17-6 | 2| #4 |18-3 [2]#4 [19-0 | 2| #4 [19-9 |2/ =4 | 206 | 2] #4 [21-3 ]| 2] #4 [22:0

b8 str|10, #4 [15-0 |10, #4 |15-9 |10] #4 | 16-6{12 #4 | 17-3 [12| #4 [18-0 |12( #4 [18.9 |14/ #4 | 19-6 |14 #4 | 20-3 [14] #4 [21-0 {14 #4 |21-9

b9 str(2| #4 [10-0 [2] #4[13-0 | 2| #4 [ 15-9]2[#4 | 9-5 |2 #4 |12-9 [2|#4 [16-0 | 2| 4q [10-0 |2] =4 [12-9 | 2| 54 | 159 | 2| #4 [19-0

b10{str 2| #4) 39 |2| 44| 6-9 2|44 | 40 |2[H4 | 7-0 2/4 | 36|2|H4| 6-8|2[44] 99

b11]str :

b12|str

c [str|5]#4 106 | 5] #4 [11-0 [5]#4 | 11-6|5] #4 [ 12-0| 5] #4 [12-6 | 5] #4 |13-0 [ 5[ #4 [ 136 | 5] =4 [14-0]|5[#4 [146 | 5] #4 | 15-0 QUANTITIES

d | A[6]#6 [12-3[6] #6 |12-9 |6|#7 | 13-3|6| #7 | 13-9 6] #7 [14-6 | 6] 47 [15-0 | 6] #7 | 156 |6] =7 [16-0|6 |47 [16-6 | 6| #7 [17-0 Pipe| Reinf.| Conc.

el|str|s| %4 | 3-6 |5/ #4| 3-6|5|#4 | 3-9|4/#4| 39|5/#4| 4-0 5| #5| 4-0 [5/#5 | 4-3]|5/=5| 4-3|/65|#46 | 46|6[ 46| 49 A— Varies Dia.| (Ibs) | (CY)

e2|stri4| ¥4 3.9 |5/ 54| 3-9|5/ #a| 4-0]4| #8| 4.0|4[#5| 43 |5|#5| 4-3|5! 45| 465]|= 49(s5|# | 50 |5| #6| 5-3 r*‘“”j 90| 1435] 27.29

e3fstr/g) 44| 4-0 |4 #4| 4-0|5 45| 4-3|4| H5| 43 |4/ #5| 46 |4| 45| 49|5|#6 | 49]5]= 50|54 | 53|5] 47| 56 2

ed|str|4l 44| 4-3 14| 45| 4-3[4| 45| 46|14/ 55| 46|45 4-9|4] &6 | 5-0] 4l | 5-3|5! = 56|5! 47| 59 |5| #7] 6-0 =

e5 |str 4/ #5] 4-9 4] #6 [ 504l #6| 5-3/4]#6 | 564l +7| 59|5]#7] 6-0 |5] s8] 6-3 s £ B

eb |str &
| e7{str[2[#4 [ 43 [2[#5 | 4-6 }2|#5 [ 4-9|2] 45[ 5.0 2|46 | 5-3|2|#6 | 56 |2| #6 | 50 2| =7 | 6-0 |2 |#7 | 6-3 | 2| #8 | 66 {J1-9 | 907-108" Dia_
leslsu|10 #4 | -3 11[ 45| 4-6 [11/#5 | 4-9 [12[ #5 [ 5.0 |12 46 | 5-3[13 46 | 56 |13] #6 | 5-9 [14 =7 | 6-0 |14 #7 | 6-3 [14] #8 | 65 1-11 114132 Dia

egfstr(3/#q | 4-3 |35 | 4-6 3/ 45| 4-9[3[#5]| 5.0 |a[#6 | 5-3|4[s6 | 56|4|#6 | 5-9]a[=7] 6-0]4#7 | 6-3|a 48] 66 2-1 [138'~144" Dia

el0|str|4)#4 | 4-3 |4|#5| 4-3 4|55 | 4-6 |4] 45| 4-9 |4|#6 | 5-0 |4 #6 | 53|44 | 56[4=7]59|4[#7 [ 6-0[a] 48] 63

ellfstr|4]#4 | 8014 #5) 4014/ #5 ] 4.3 |a[#5| 46 |5|45] 4-0]4[#6]| 504 #6| 5-3|4| 6] 56447 | 59 |4] #7] 6-0 BENDS

e12[str]a]#q | 3-9|a]#a| 3-3[5]#4| 4-0 5|44 | 4-3 |5]%5 | 46 |4| 45| 49 |4 #6| 4-9|4] =6| 50 |4| % | 53| 5| 7] 56 ===

e13|str| 44 | 36 [5] 44| 36|5( 44|39 |5/ua| 39 /5|54 40a]u5] 4-3}4] 45| 46[4[ 5] 4-9|5]# | 50| 5] %6 | 53

e14|str . 4]#5] 4.0|5| #5] 4-3[5[ 5] 4-3[5[#46 | 46 | 5] 46| 49

1 |str|3/#4 | 8-6 3|44 | 9-0|4[#4 | 9-314|#4 ]| 9-9|4]#4 [10-0]|4]#4[10-3]4]#4[106[4]=4]109]4]#a][11-3] 4] #a[11-9

f2 {str]3]#4 | 9-0 |3|#4 | 9-6|3[#4 |10-0]4]#4|10-6 |4]|#4 [10-9]|4|#4[11-0]4] ¥4 [11-6[4a] =4 (119 ]| 4] #a[12-3| 4] #a[12-6

13 [str[3#4 | 9-3 [3]#4 [10-0 3] #4 [10-9]3]#4 [11-3[3][#4[11-9]4|#4[11-9[a| #4 | 12-0]4] =4 [126 [ 3] #a [13-0| 4] #4[133

ta [str[3[#4 [10-3 ]3] #4 [10-9 [ 3] #4 [11-3]3] A4 [11-9 [ 3] %4 [12-3]3| 44 | 12-9| 4| #4 | 13-0|4| =4 |13 | 3| #4 [13-9 | 3| £4 |14-3

5 [str 3| #4(14-3] 3] #4149

f6 |str|4|#4 | 8-3 |4|#4 | 8-6|4|#4 | 9-0 |4 #4| 9-3[4|K4 | 9-9|4]|#4 {10-3|4[#4 [106]4[=4 |10-9|4]#4[11-3]4] #4[11-9

7 [str]4)#4 [ 9-3 |4|#4 | 9-6|4|#4 | 9-9[4]#4]10-3]3(#4 [10-6]3]#4 [11-0[4[#8 [ 116 4| =4 [17-9[4] #a[12-3| 4] #4[126

18 [str|3[#4 [10-3 | 3] #4 [ 10-6 | 4] #4 [10-8 [4] ¥4 | 11-3 | 3] #4 [11-3] 3] 44 [12-0 | 3] #4 [12-6 [3[=4 [12-9 | 4| #4 [13-3] 4| #4 [136

19 [str 3|44 |12-3]3]#a [12-6|3]#4]13-3]3]=4 136 [3] #4|14-3] 3] #4[14-6 NOTE:

m1 [str| 3] #4 [18-9 |3 #4 [ 19-9 [3] #4 [21-3|3[ #4 | 22.0| 4| #4 | 23-3| 4[#4 | 24-6 | 4| #4 | 256 | 4| =4 | 26-6 | 4| %4 |27-9 | 4| #4 | 286 Giiaritit . i haadiall

w2 | st 1] 4 [18-9 |1 | £ | 19-9 | 1] 24 | 21-3| 11 #4 | 22:0] 7] #4 | 23-3| 1] #4 [ 246 | 1| #4 | 256 |11 =4 | 26:6 | 1] 54 [27-9 | 1] #4 ] 286 uantities and steel list shown are for one headwall.

m3[str| 3] #4 |19-6 |3| ¥4 | 20-6 |3 #4 | 21-6 3| #4 | 22-6|4| #4 | 23-314 |44 |24-3]4|#44 |25-3]4|=4|26-3|4]|#4[27-3| 4] #4]28-3

ma|str| 1] #4 [19-6 [1]#4 [ 20-6|1] #4 [21-6]|1| #4| 22.6| 1] %4 |23.3]1]#4 [24-3|1|#4 | 25.3]1[=4[26-3|1]#4][27-3]1] #4]28-3

n1(str{ 3|44 |16-0 |3 #4 | 16-9 (3| #4 | 17-6[3| #4|18-3| 4| #4 [ 19-0[ 4| #4 |19-9[4|#4 | 206 |4 =4 | 21-3| 4] #4 [22-3]| 4] #4]23-3

n2 [str]1]#4 [16-0 {1]#4 | 16-9[1)| 54 [ 17-6|1) #4{18-3| 1| #4[19-0|1[#4{19-9|1]|#4 | 206 [1]|=4]21-3]| 1] #a[22-3| 1] #4]23-3

p |str]a] #5|11-0 |4l #5 [ 11.6]4] &5 | 12-0[4] 45[ 12-6| 4| 45| 13-0[ 4] 55 [ 136 g 45 1 14-0]4] = 2;-6 4] #5115-0§ 4] ¥5 | 15-6 SEBISN: APFROVED ARIZONA REVISION
q |str| 2] %6 |13-0 [2]#6 [136]2] =6 | 14-0|2]| #6 | 146 2| #6 | 15-0] 2| #6 [ 156 ] 2| #6 | 16-0]2] = 6] 2| #617-0] 2] 46 [17-6

o [str]2]/#a | 96 [2|ua | 9-9]2{k4 [10-3]2] 44| 10-9]2|#4 | 11-0]2[#a [11-6[2[H4 [12-0[2]#a [126]2] %4 [130]| 2| #4 [ 136 \&L DEPARLTSE\TVAOYZ TS\II\NS?&S)RTATION

u|B |74 46 [7(#8 | 46[7[#a | a6|8[#a| 498 Ha| a9[8[Ha| 49[8|HA]| 4-9[9[#a [ 509 #4| 50|9| #4| 50 STANDARD DRAWINGS

v [str[1]#4 [16-3 [1]H4 [ 17-3]1[#4 [18-3| 1] #4 [ 19-3[ 1] #4 [ 20-3[1[#4 [21-3|1[#4 [ 22-3[1| #4 [23-3| 1| #4 [24-3| 1| #4 [ 25-3 i e
w st 1]#4 (153 [1]#4 | 1591 #4 {1661 #4 [ 17-3 |1 #a [17-9| 1|44 [18-6 1] F4 [19-3[1| #4 [20-3] 1] #4] 20-9] 1] 4 [216 INLET AND OUTLET HEADWALLS

B-13.40
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_am|s-72[chEckED|RLC] 9-72]

9-72 [orawN [

DESIGN[k ]

STEEL LIST

90'* Dia

g 2:1 SLOPE

HE]E 96 Dia | 102" Dia | 108" Dia 147 Dia | 120" Dia | 126" Dia | 132" Dia | 138" Dia_| 144" Dia

2 | & [NdSize|Lgth |[NdSize[Lgth |NdSize|Lgth |NdSize]Lgth |NdSizel Lgth [NoSize|Lgth |No'Size|Lath Nd Size|Lgth |No|Size|Lgth N_oJSize Lgth

o1 | A3|#a | 8-313[#a] 86|3] #a| 8-9|3[ #4| 9-0{3[ #4] 9-3|3[#4] 96| 3] #5| 9-9|3] #5]10-0|3| #5[10-3]|4|#5 |10-9

22| A|3]#4 | 9-3|3[#5| 96 |3]#5] 9-8 |3[#5 | 9-9 3| #5 [10-3 | 3| #5106 | 3] #5 | 10-9|3| 6| 11-0| 3] #6 | 11-3 | 3| #6 |12-0

a3 | A |3[#5 [10-3 [3]#5 [10-6 [3[#5 |10-9 3] #5 [ 10-9|3]| 46 |11-3 | 3| #6 [116 | 31 #6 | 11-9 (3| #7 |12-0] 3| #7 |12-3 | 3| #7 [12-9 =

24 [ A [3[#6 [11-3 [3]#6 [ 11-6 | 3] =6 |116 |3 #6 | 11.9 | 3| 47 |12.3 | 3| £7 [12-3 | 3 77 | 12-513] #8 | 13-013] #8 | 13-3 | 3| #8 [13-0

a5 | A |2[#6 [12.0 |3]#7 | 126 [ 2] #7 [12.6 [2] #7 [12.9 [ 3[#7 [13-3| 2] #8133 | 3[ 8 | 13-9|3] #8 [14-0] 3] #8 [14-3 | 3] #8 [1a-8

ab| A 2| #7 {133 |2[ #8 [13.9 [ 2] #8 [14-3| 2] #8[14.0 | 2] #8 | 146 | 3| #8 [14.9]| 3| #8 [15.3 | 3] #8 [15.9

a7| A 2] #814-9 2] 8 163 [2] #8 [15-93] #8 [16-3 | 2] #8 [16-9] [pipg DIFENSIONS

28| A 3[#a] 6-3|3]#a | 6-9(7[ #a| 76|8|#4| 8-0 7| #a | 83| |pia [ A 5 Tc T o E T F TG TH T3 X L M NI P IR T TV W X
a9 [A|3[#a | 7.9|3[#4| 8.0 [3] 4| 8-3 |3 #4| 863 #4| 9-0|3| #4] 9-3|3[ra | 95 |3| #5] 99| 3! #5 [10.0 | 3] #5 [10-3] [so| 0% 2.1 1-4 | 18 | 5-1 |13-3[ 55 | 66 | 53 |15-81/2 |6-103/8 | 5-01/4 |0-4| 9.5 | 9-6] 49 146 | &4 | 6-5 | 5.7
al0{ A 13175 | 9-013|#5| 9-6 |3 #5] 9-9 |3) 45| 10-013] #5110-3]3) #6116-9 131 #6 [11-013] #6]|11-313] 46 | 116 3|46 [11-9] ["96"] 03 | 2.2 | 1.5 | 1.9 | 54 | 14-0 | 5.9 | 10-0 | 56 |16:61/4 |7-31/4 | 5:37/8 | 0-3 [ 9-11[10-0] 5:0 5.2 |47 [6:9 [ 5.1
a11] A 2] 56 [10.6 [3] #6 [ 110 |3[ #6 [11-3 |3] 46 [ 116 [2] #6 |11.9| 3| #7[12.3] 3] #7 [ 126 [ 3| #7[12-9| 3] #7 [13-0] 3| 8 [13-3| [Toz 0% 2.2 116 | 1-11] 5-7 [14-9 [ 6-1 [10-6 | 5-9 [17-41/4 |7-81/4 |5-77/8 | 0-2[105_|10-6 | 5-3 [15-11 4-11] 7-1 | 6.3
{212] A 12| #6 | 11-6 | 2] #7 112.0 12| #7 |12-6 |3| #7 [13-012| #7113.012] #7|13-612| %7 113.93| #814-3|3| #8 | 14-6 | 3|48 |15-0| [Tog'{ 0.3 | 2.2 | 1.8 | 2-0 | 5-10] 15.6| 6-4 | 11-0 | 6-0 [18-23/8 |8-03/8 | 5-107/8 | 06 1110 |11-0] 55 168 15-2 17-2 | 6%
al3] A 2) #7114-0 12| #7]14-9)2| #7 |15-312| #8|15-9)2| #8 | 16-0 | 3| #8 |16-6 | [114] 0% 23118 122 |61 [16-6|6-8 |11-6 | 6-3 [19-31/8 |8-51/8 |6-21/2 | 0-6[11-6 [11.6| 5.9 174 [5-5 [7-8 | 6-10
ald| A 3[#4] 6-0]af#a] 6-0]a[#a] 6.0(a] #a]| 7-00a[#a| 7-0|8]#a [ 7-0] [120 03 2-411-10] 2-2 | 6-4 [ 17-6| 6-11]12-0 | 6-5 | 20-37/8 |8-87/8 | 6-51/8 | 0-6 [11-11]12-0| 6-0 18-0 '5-7 |7-11| 7.1
b1 [str|2| #4 | 136 |2 #4 [ 14-3 [2] #4 [15-0 [2| #4 | 15.9 | 2| ¥4 [16-9 | 2| #4|17.9| 2| #4 | 186 | 2| #4|19-3]| 2| #a | 20-3 | 2| #4 |21-0| [126'] 06 2-6 118 | 2.5 | 6-7 | 18-3| 7-3 [12-6 | 6-8 |21.17/8 |9-17/8 |6-91/8 | 0-4[126 |12-6 ] 6.3 [18-9 [5-11|8-5 | 7.81/8
b2 |str|8] #4 [13-3 8] 4 [14-0 [8] #4 [14.9 |8] #4 | 15-6 [10] #4 | 166 [10] #4 | 176 [10] #4 [18-3 [10] #4 | 19-0 |70 #4 | 19-9[10] #4 [206| [13,-] 0.3 2.6 | 1-10] 2.6 | 6-10119.0 | 7-6 [13-0 | 6-11] 220 95 7-01/8 | 0-3]13-0 [13-0] 6-6 [196 |6-2_|8-8 | 7-111/8
b3|str{2]#4 1 10-0[2]#4 | 116 [ 2] #4 [13-3 [2| #4 [14-9 | 2] #4 1 11.9] 2] #4 [13-3] 2] »4 [14-9 [2| #4]16-3| 2| #a | 17-6| 2| #4 [196] [1387] o0 2.7 | 2.0 | 2.6 | 7-1 [ 19-9 | 7-10 | 1356 | 7-2 |22-93/4 |9-103/4 | 7-37/8 | 0-2]|13%6 |13-6| 6.9 |20-2 |6-5 | 5-0 | 8-31/8
bd|str}2| 44| 5612/ #4| 6.9 |2| #4 | 8.6 |2 #4 |10-0 2| #4| 7-0 2| 44| 8-6]|2] #4110-3 2] #4[11-9}2] #4[13-0]2]#4 [14-9] [744] 03 28|22 26| 7.4 120681 [140 | 7.6 [2371/2 [10-21/2 |7-61/2 | 06 [13-11[14-0| 7-0 [20-106-7 |9-3 | 8-61/8
b5 | ste 2#a| 33244 ] 56 |2]#a] 20[2[ 44 3.9|2] #4] 53 2] #a] 7-0]2| 44| 8-6|2]|#4 [10-3

b6 | str 2| 54| 4-0|2|F4 | 56

b7 |Str|2] #4 | 10-3 | 2| #4 | 10-9 | 2| 54 |11-3 |2| #4 | 11-9 | 2| #4 | 123 | 2| #4 | 12-9| 2] £4 | 13-3 2] F4 | 14-0] 2| #4 | 146 | 2| #4 [15-0

b8|str{8] #a | 9-6[8| 44| 10-0 |8] 54 [105 |8[#4 | 11.0 | 8| #4 | 115 | 8| #4120 |10 #4 | 12.6 [10] #4 | 13-0 10| #4 | 13-5 |10] #4 |14-0

b9fstr|2| #4 | 6:6|2|#4| 7-6 |[2{#4 | 8-6 |2\ #4 | 96 |2| #4 [10-6 | 2| #4[11-6]2] #4| 9-6(2] 44 [10-6]| 2] #a|11.3]| 2] #4 [12-3

b10|str|2] 4 | 36 |2 #4| 46 |2] 74 | 5-6 |2| #4 | 6-6 | 2| #4 | 76| 2| #4| 86|2| ¥4| 65 2| #4 | 75|2]| #a| 83| 2] #a | 9-3

b11|str 2| 44| 16 |2{ %426 |2]#a| 3.6 [2[wna| 46| 2[#a| 5.6]2]#a] 33[2]#a| a6]|2] sa| 53| 2[#4] 66 QUANTITIES

b12[str 2] ¢4 | 16 (2| 84| 25 2[ #a| 1-3[2] #a| 2.3 2| 44| 33 Pipe| Reinf. | Conc.

c [str|5[#4 | 106 [5] #4] 11-0 [5] #4 {116 5[ #4 [12-0 | 5] #4 | 126 | 5| #4 | 13-0|5| £4 | 136 | 5] #4 | 14-0] 5] #4 [ 14-6 | 5] 44 [15-0 Dia, | (lbs) | (CY)

d | A[6!#6 [12-3 6] #6 | 12-9 | 6] #7 [13-3 |6|#7 [13-9 [6] 47 [14-6 | 6| #7[15-0 |6] #7[15-6 |6] #7 [16-0|6| 47 [ 16-6 [ 6] #7[17-0 1 80°"] 1065] 21.88]

el|str|3]#a| 233 %4 2.3(3|#4 | 26 |3]#4 | 26 |3| #4 | 26 |3 #4| 2.9|3] 74| 2.9 |3] #4 | 3-0| 3 #4| 3-0] 4] #4| 3% Varies.. | 96| _1240] 23.04

e2|str|3[ #4 ] 2.9(3[#a[ 2.9|3[#4 [ 3-0 [3]#4 | 3-0|3| 44| 3-0|3] 44| 3-3|3| #4| 3-3 |3[#4 | 36|3| #4| 3-6]| 3| #4]| 3-9 o }'——'] 102"'| 1395] 25.20

e3|str|3] #4| 3.33] #a] 36 (3|74 | 3.3 |3]#4 | 36 |3 #4| 35 |3| #4] 3-9|3| #4| 39 | 3] #4| 40| 3| #5| 40| 3| #5] 4-3 A e 108’ 1505] 27.38

ed[str[3] #a| 3.9[3[#4] 403 #4 [ 3.9 |3[#4 | 40 3] #5| 4-3 | 3| 45| 4-3 | 3| 5] 4-3 | 3| #5 | 45 3| #5| 4-6|3| #6 | 4-9 = r 114°| 1800] 29.79

e5|str|2| #4| 4.3|3| #5| 46 |2( k5| 4-3 |3| A5 | 46 | 3| 45| 4-0|3] #5] 45 | 3| 6 | 4-9 | 3] #6 | 5-0]3| #6| 50| 3] #6 | 53 J ~ 1207 2035 | 32.22

€6 |str 2] #5 [ 4.9 |2[#5 | 5.0 [3[ #6 | 53 | 2| #6| 5-0 | 2|46 | 5.3 |2]| #7 | 56 |3| 47| 59| 3] 47| 6-0 1-9 | 90""~108"" Dia o 8 126" 2250 36.76

el [str 2| #6| 56 | 2| 7] 5.9 |2| 47| 6-013| #7| 63| 3| #8 | 66 1-11,[114"'~132" Dia 132| 2585 39.45

8 |str|2] ¥4 | 43 | 2| A5 | 45 |2 %5 | 4.9 2] #5 | 5-0 |2 #6 | 53 | 2| #6] 56 12| 57| 5.9 | 2| #7 | 6:0]2| #7| 63| 2| #8 | 66 2-1,]138-144"" Dja 138" 2775] 42.38

€9 |str|11 #4 | 43 [11#5 | 46 (12 #5 | 4-9 [12 #5 | 5-0 |13| #6 | 5-3 [13] #6 | 5 14| #7 | 5-9 [14] #7 | 6-0|15] #1 | 6-3 |16] #8 | 66 1aa"| 3075] 45.27

elOfstr[al#a | 4.3 |4[#5] 4-6 |41#5 | 4-9 [4[ 45 | 5.0 [4]#6 | 5-3 |4| 46| 564 %7 | 5.9 |4] #7 | 6-0|8] #1| 6-3| 4| #8 | 66

ellfstr|2] & 4.3 (2| #5 | 4.6 |3|#5 | 4.9 |3|#5| 46 |2 #6 |5-3 |2| 46| 562 & 5-9 (2] 47| 6-0[3| 47| 6-3]3[ 48 6-6

e12|str[3[ #4 ] 36 {3[#a [ 3.9 [3]#4] 4-0 {3] 45| 40 |2(#5 4.9 [2]# | 5-0|3|#6 | 5-0 [3] #6 | 6-3|3| #7| 55| 3| #7 | 59 BENDS

e13|str|3] #4| 3-0 13/ 44| 3-0 {3/ #4] 3.3 [3/#4| 3.3 |3/ #5]|4.0 3|45 4-3|3(#5] 4-3]3]#45] 465|345 46[3]#6] 49

eldfstr| 3 #4| 2-3 13/ u#a| 2.3 |31#4] 2.6 [3]#a| 2.9 3] #4|3.3 3| #a] 36(3[#4| 363} #4] 3.9]3] #a]| 3-9]3] 45 4-0

o15|Str 3/#8 | 26 |3]#4 | 2-9[3[#4| 29 |3/ #4 | 3-0(3| #4| 3-0(3|#4 | 3-6

f1[Str{31#4 | 6-6 [3[#4 | 6-9 |3[#4 | 7-0 |3| #4 | 7-3 |3]#4 | 75 |4|#4 | 764 |%4 | 7-9 |4| #4 | 8-0|4]| #4| 8-3]| 4| #4 | 8-9

f2 [str[3]#4 | 8-0 [3[#4 | 8-3[3]#4 | 8-6 |3| #4 | 8-9 |3]#4| -0 |3|#4| 963 24| 9-0 | 4| #4 [10-0| 4] #4 | 10.3| 4] #4 | 105

13 |str|2] #4 | 93 |2 #4 | 9-9 |3] %8 [10-0 |3] #4 | 10-3 | 3] #4 |10-6 | 3| #4 | 10-9 | 3] 24 |11-3 | 3] #4 [12-0| 3| #4 | 12.3| 3| #4 126

14 |str [2] %4 [10-6 | 2] #4 | 10-9 | 2] #4 |11-0 |2 #4 [ 115 | 3| #4 |11-9 | 3| #4 | 123 | 3| 4 |12-9 | 3| A4 |13-3| 3| #4 | 13-9 | 3| #4 |14-0

5 |Str|3[ ¥4 | 6-0 [3] #4 | 6-0 [3] %4 | 66 |3]| #4 | 6-9 |3| 44 | 7-0 |3|#4 | 7-3|3] 74| 76|3|#4 | 7-9]|3| #4| 8-0]|3|#4 | 8-3

16 |str|2] #4| 8-3 |3[#4 | 8.3 |3|#4 | 8-9 |3[#4 | 9-0 2| #4 | 9-3 |2|#4 | 96 |2| #4 | 9-9|3| #4 | 9-9]3| #4 | 10-3]| 3| #4 | 106

f7 [str| 2] #4| 9-9 [ 2] #4 | 10-6 2] #4 |11-0 |2] #4 | 11-3 | 2| #4 [10-9 | 2| #4 | 110 | 2| £4 | 11-3 | 2] #4 |12.0| 2| #4 | 12.6 | 2| #4 |12-9

18 [st 2| ¥a112-3 [ 2[#a (126 | 2] ¥4 | 12.9 | 2| #4 [13-9| 2| #4 | 14-0] 2] #4 |14-3

mi [Str| 3] #4 | 15-6 | 3| #4 | 16-0 | 3| #4 | 17-0 |3 #4 [18-0 [4] #4 |19-0 |4 #4 | 20-0[ 4| #4 | 20-9|4| #4 | 216| 4| #4 | 22-6| 4| #4 [233

m2|str|1] ¥4 | 15-6 | 1] #4 | 16-0 | 1] #4 | 17-0 | 1] #4 [18-0 | 1] #4 |19-0 | 1| #4 | 20-0[ 1] 4 | 20-9| 1| ¥4 | 216 | 1] #4 | 22-6| 1| #4 [23-3

m3|str|3]#4 | 140 | 3] #4 | 14-9 |3 =4 [156 | 3] #4 | 16-3 | 4| #4 [17.0 |4|#4 | 17-6|4| =4 | 18-3|4] #4 | 19.0| 4| #4 | 19-3] 4 #4 | 20-6 NOTE:

mafstr|1]|#4 | 14-0(1| #4 | 14-9 |1| %4 | 156 |1 #4 |16-3 | 1|44 |17-0|1[44 [ 17-6]1] 74| 18-3| 1| #4 | 19-0| 1] #4[19-9| 1| #4 |20-6 Quantities and steel list shown are for one headwall.

nl|str|3] #4 | 15.9 |3| %4 | 16-9 |3| =4 [ 17-9|3|#4 | 18-9 | 4] #4 | 196 |4]#4 | 20-3[ 4] 24 | 21-3[4] #4 | 22-0] 4] #4 | 23-0] 4] #4 | 23-6

n2|ste[1] #4 | 15-9 (1] #4 | 16-9 [1] %4 | 17-9 1] #4 | 18-9 [ 1] #4 | 196 | 1| #a | 20-3| 1| 4 | 21-3| 1] #4 | 22-0| 1| #a | 23-0] 1| #4 | 236

p |str|a] 45 | 11-9|a] 45| 126 [4]| %5 | 13-0|4] #5 | 136 | 4] #5 [14-3 | 4] 45| 14-6] 4| #5 | 156 4] #5 | 16-0| 4| #5| 16.6 4| 45 | 17-0 DESIEN APPROVED ARIZONA mEvision
q |str|2] #6 [ 13-9|2] #6 | 14.6 [2] 6 | 15-0]2] #6 | 15.6 | 2| #6 | 16-3 | 2| %6 | 16-6] 2| #6 | 176 | 2| #6 | 18-0] 2| #p| 18-6] 2] #6 | 13-0 DEPARTMENT OF TRANSPORTATION

9 |str|2] #4 [10-0 (2] #4 | 106 |2 | #4 | 11-3|2| K4 | 119 | 2| #4 [12-3 2|44 | 12-9] 2| #4 | 13-3| 2| #4 | 13-9] 2| #4| 14-3| 2| #4 | 149 KCM HIGHWAYS DIVISION

u B |7]H4 | 46 8| A4 | 46 [8[#4 | 468 #4| 49|90 | H4 | 4-9|0| #4| 4-9|9] #4| 4-9[10| #4 | 5-010] #4| 50 [10] 4 | 50 STANDARD DRAWINGS

v ISt 1] #8[13-3[1]#4 [ 150 [T[#4 | 159 [1] #4166 [1]#4 [17-3 (1] #4 | 18-3[ 1) #a | 19-0] 1| #a [20-00 1| #4209 [ 1] #a [21:3 rPROVED JeR |NLET AND OUTLET HEADWALLS STANDARD NO.
w|St(1{¥a] 96 [1/#4 ) 9-81(#a [10-3]1] 4 |10.9|1|#4 [11-3 [1|#4[11.9[ 1| #a]12:3| 1] #4 | 12-9] 1] #4]13-3[ 1] #a | 136 pzRIey "Et;(dé 30° SKEW PIPE CULVERT

B-14.20




[s-72 JcHeckeo|ricls-72 |

win | Lam

w]9-72 Jorawn

T

STEEL LIST
Z[ B[ 5 oia Bﬁ';lDia 102 nl'-, msa" Dia :}w" Dia_] 120" Dia_| 126" Dia_] 132" Dia
= | S MoSizel Lgth NoSizel Lyth |NaSi gth N Sizel Lgth |0 §j_:_eJLgll| NoSize Lgth INgiSize{Lgth |No|Size Lglh
al| A 4] #5]10-0 [4] 5| 10-6 |4] #5 | 10-9 |4 £6 | 11-3 |4 | k6 |11.9 | 4 | 56 | 12.3| 4| #7 [12.6 | 5] #7 |13-0
a2 | A |31 #5106 |4 #6 | 11-0 |4 #6 | 11-3 | 4| 26 | 11-9 | 4| 6 |12-3 | 4 | £7 |12-9] 4| 7 |13.0 | 4] £8 [13-9
a3 | A | 3] 76| 11-0 3] 76 | 11-9 | 3| #6 | 12:0 | 4| £7 | 12:6 | 4| #7 [13.0] 4] #7 | 13.3] 8] #8 [12.9 [ 4] #8 [14-3 -
a8 | A 3] #6119 |3] #6 | 123 |3| #7 | 126 | 3] 7 [13-0 |4 #7 [12.9| 4| ¢8| 13.0| 4| #8 146 | 4] #8 |15.0
(a5 | A |3 #6 | 12-0 | 2| #7 | 12-6 | 3| &7 | 13.0 | 3| &7 [ 136 | 3|48 |14-3|3 | #8 | 14.6]| 4| 48 |15.0 | 4| 48 156
ab | A
a7 | A N
aB | A 3| #a| 80| 7| #a| 83|10 A4 | 8-9|11] A4 | 8-3| [Pipe DIMENSIONS
29| A|3| 74| 9.0 3158 | 956 4|85 | 9.8 |4 =5 (100 | 4| #6109 |4 | #6 | 110 | 4| #6 | 11-3 | 4| #6 |11.9| 4| #6 | 12-0]4 | A7 {126| |(Dia | A B | C|pblETFITG]HTJ K L M N]PJRI[S [T Iv]w X
210] A |3 #4 | 99 |31 #5 | 10-3 |3 #5 | 10-8 | 4] 56 [ 110 | 4| #6 |116 | 4 |56 |12-0 | 4| 7 | 123 | 4| #7 |12.6]| 4| #7 | 13-0| 4 | #7 [136 507 06 21| 22 {010 | 5-1 [14-9| 5.5 | 8.6 | 7-2 [17-21/2 | 6-101/4 | 5-01/4 | 0.2 | 9.5 |13-6 |6-2 |16-6 |44 | 65 | 57
211 A 385 (106 |3] #6 | 11-0 | 3| #6 | 116 |3 &7 (120 |3 | #7 126 |4 | #7 11301 4| #8 [13-3[ 4| #8 [136]| 4| #5 | 14-0] 4] #8 14 9677 0-3 2-2 | 2-4 1010 |54 }15-6 | 5.9 |10-0 [7-6 [18-01/4 | 7.31/4 [537/8 |06 ] 8.1914-0]6-6 |19-2]47 | 6.9 [5.11
a12] A |3 #6 |11-3 | 3] #6 | 118 | 3| &7 |12-3 | 3| 57 |12.9 | 3| &7 |13-3 | 3 | #8 |14-0 | 3| #8 | 143 |4 | #8 |146] 4| #8 | 15-0 |4 | #8 |155| |102*| 0-11/212.2 | 26 |0-11 |57 116.3 ] 61 [10-6 | 7-11 [18-101/4] 7-81/4 [ 5-77/8 | 0-4 [10-6 |14.9]6-10]20-2 [4.11] 7-1 | 6.3
a13[ A | 2[#6 118 |3 #7123 | 3] #7 [12.8 |2 =7 |16 | 3] #5 [10 | 2| 76 [14-9] 3| #8 [ 150 |3 #8 |155] 3] #8 | 16-0 | & | #8 |16 [1087] 05 123 [27 [10 [6:10[17-0 6.4 |11-0] 63 [19:83/8 | €-03/s | 5.107/8 0.3 [110[15:67-2 [21-2 52 [ 7-4 | 66
[ata] A - 2Twa| 70161 74| 6616 fa] 7.3] 7| #a | 78] |na] 03 .3 | 28 |12 |61 |17-9| 68 [116] 8-8 [20.61/8 | 8.51/8 | 6-21/2 | 0-2 |11-6|16-0|7-6 [21.105-5 | 7-8 | 6-10
bl str|2] #a | 15-0 | 2| #4 | 15-9 2| 74 | 166 |2| #4 | 17-3 |2 | #q [16-0] 2|4 [18-9] 2| #a 196 | 2] #4[20-0| 2| #4|20-9| 2| #a [21.3| (1207 06 2-4 1210} 1.2 |64 |18-6 | 6-10]12.0] 9.1 121-37/8 [8-77/8 |6-41/8 106 [11.10,16-6/7-10]22-6|5-6 | 7-10] 7-0
b2 [str[10] 74 | 14-9[10] 44 | 156 [12 #4 | 16.3 12 £4 [17.0 [12] #a |17-9 |12] #8 | 186 [14] #4 | 19.3 [14] #4 [19-9 [14] #4206 [14] ag [210| (126" 0-41/21 2.6 12-1011.3 167 {193 7-3 |12.6{ 9-5 [22-17/8 19-17/8 |6-91/8 | 0.4 1126 [17-318-2 1236511/ 85 | 7-81/8
b3 |str| 2] 44| 99(2| #4136 [2| #4| 7.9]2] #4 | 106 |2 | #4 [13-5| 2| #4 |16-9| 2| #4 | 106 | 2| #4 [13-6 | 2| #4163 | 2| 4 [19.3] |32 03 | 2.6 13.0 114 |6-10119.8] 76 [13-0] 9-10/22.9 86 701/8 | 02 13.0 [18-018-6 |23-6]6-2 |8-8 | 7-111/8
od |str AFTENT A IAEE 2 sl a3z #a] 7.00 2] 4 [10.0] |A28] 06 [ 27 |31 [ 1.5 | 7.1 | 206 | 7-10] 136 [10-2 [23.63/4 |9.1037a | 7-37/8 | 06 [136 [18-6]-10]25-2|6-5 | 60 | 8-31/8
b5 | str 18] 03 [28]32[16 [74 [21.0] 81 [140 107 J2a.11/2 02172 [ 76172 [ 0-3fia11[19-0fs-3 [o5-146-7 |3 [861/8
b6 [str| 2|#4 | 1362 A4 | 140 |2 74 | 14-9 | 2| F4 [155 | 2| #4 [16-0 | 2 |#4 | 1652 |#4 [17.3 | 2| #4 | 18-0| 2| #4 | 18-6| 2 | #4 180
b7 |str| 8| #4 | 13610 #4 | 14-0 |10, #4 | 14-0 |10, #4 | 155 |10] #4 |16-0 [12] #a | 16-5 [12] #4 | 17-3 |12 #4 | 18-0|12| #4 | 18-6 |12 #4 [13.0 |
b8 |str| 2| #4 | 12-8| 2| #4 | 8.9 |2| #4 (10.9 |2] #4 |12-9 | 2| #4 (146 | 2| #4 |10.9] 2| #a |12-6 | 2| #4 |146| 2| #4 | 166 2| #4 | 18-
b9 stel2/ua ] 6012/ %4 2.9 |2/#4 | 43|21 k4] 6-9 44 | 86| 244 49|2/#4) 66[2| 44| 8.9 #4 1109 44 | 124
10| str 4 | 2.9 2| wa| 25| 2| H4| ag| 2| Ha| B
b11]str
b12|str
c | str| 51 54 |10-6 |5 | #4 | 110 |5| 54 | 116 | 5| #a |12-0 | 5| H4 |126 |5 | #4 | 13-0]| 5| #4 |136 | 5| #4|14-0| 5| #4 [14-6| 5] A4 |15-0 QUANTITIES
[d | A [ 6] #6 [12.3 6| 6 | 129 |6 47 [13-3 | 6] #7 [13-9 | 6| 47 [14-6|6 | #7 | 15-0| 6| #7 |155 | 6| #7|16-0| 6 | 47 [ 166 6 #7 |17.0 Pipe | Reinf. C"c""c-
o7 | st 4] 74| 30 (4| #4| 3-3 |4 #4 | 3.3|8]#a| 36| 4| #4| 39| 4| #4| 40| 4| #5| 4-3|5| 45| 43|65 w5 | 46| 5|#5 | &9 Varie Dia. | {ibs){ (CV)
[e2|se/| 3] #4 | 33 4|4 | 36 |4|#4 | 35|4 %a| 39| a| #5| 43| 4] #5] 4-3| 4| #5| 6| 4| #6| 46|56 | 49| 5] #6 | 50 ]—-—‘—1 0"} 1305/ 25.47]
@3 |str| 3] 4| 36 3|44 | 3-9|3|#4 | 3.9|4|s5| 43 |a| 45| 46|4|#5| 45|4|#6| 49| 4| #6| 504 %6 | 50[4]#7 | 53 A 2 s67] 1520[ 27.84
?'EI F4| 3.9 [3|#4| 40 |3|#5 | 43|31 #5| 46 |4| 45| 49| 4| £6| 43| 4| #6 | 50| 4| #7| 5-3| 4| ¥7| 56| 4|7 | 539 3 10211 1756] 30.49
| e5|su| 3] F4| 40 [3|#5| 4-3|3|#5| 453 #5] 493 #6| 50| 4| #6| 5-0| 4| #7| 53| 4| #7| 56| 4] k7| 59| 4| #8 | 6-0 - 1081 1950| 33.10
eb |str PEN— & B 114°"| 2245| 35.65
el |str : 1-9 | 90"'-108" Dia 120] 2470] 38.14
eBlstl 2|4 | &3 [2[¥5]| a6 |2]#5 | a8 |2[#5 |50 [2]#6 | 502 ws | 5-3[2|#7]| 56 2|47 | 59]2/u7 | 6-0[2 |48 | 63 1-1, 114" -132" Dia 126"| 2895] 43.91
9 |str|10{ ¥4 | &3 |11 #5 | 46 [11/#5 | 4-9 [12) #5 | 5-0 |12| 6 | 5-0 (13| #6 | 5-3|13| &7 | 56 [14| #7 | 59|14| #7 | 6-0|15| 48 | 63 2-1,/138"'-144" Dia 132 3270 46.95
10| str| 4| #4 | 43 |4| k5| 46 |4|#5 | 4.9 4|45 | 50 |4 #6 | 504 |#6 | 5.3|4|#7 | 656 |4| 7| 59| 4|41 | 6.0|4] 8 | 63 138" 3455] 50.13
@11 sur| 3| #4 | 8-0 | 3| #5 | 4.3 | 4|5 | 46 3| #5| 9 | 3] 6| &9]3|#6 | 50|3 47| 53|3|#7| 56| 4|47 | 59|a]#8 | 60 — 1as"| 3800] 53.09
e12|str| 3] 44| 2.9 |3]#a | a0 |a]#a | 4-0(3[ 5| 46 | 3| k5| a6|3[wus| a8[3[#6 | 5.0|a 6] 5.3[a[u7| 5-6/a w7 | 59 —
e13]str| 3] #4 | 36 |3]#4 | 3-9 |a| 44 | 3.9 3| 74| &0 |3|#4 | 4-3|4|e5| a6|4|#5] 49|46 | 4-9] 4| #6 | 5.0| 4]k | 53
le1a]ste|3]#4 | 33 |3]#4 | 36 |a|#a | 3-3]a|%4| 3-8 |alua| &0]4 a.3|al#4| a3|alus| as|a|ws| 49]alus | 5
15| str| 3] #4 | 3.0 3] #4 | 30 4|74 | 35 |al#4 | 39|4aka| an|aka| 404 A4 | a3|a ke | as|a|ka | 4
{1 |str| 4] #4 | 8-3 |4 64| 8-9 |3|#4 | 9-0 (3|54 | 96 | 4| k4 | 9.9 | 4| k4 [10.3| 4| A4 (106 4| K4 [11-0] 4| A4 [11.3] 4| #4 | 118
§2 |str| 4| A4 93|44 | 9.9 |3| k4 | 9.9|3] 4 [10.3 | 3|#a |10-9]|3[ea|1-3] 4[4 [11-6]a] ¥4 [12-0] 4] #a [12.3] 4] e |12
§3 |str| 3] #4103 3] #4 | 10.8 [3] #a | 105 [3] #4 [110 | 3| #a |116 | 3| ¥4 [12-0[3[#a [126] 3| #4 [13-0[ 4 #a[13.3] 4| #a [ 139
14 |str 3|44 | 11-3 |31 #4119 | 3| #4 [12-3] 3| #4125 3| #4 [13-3| 3| A4 [13-0| 3| #4 | 14-3| 3| ¢4 | 149
15 |str|4|#4 | 7-3 |4|#a | 7-9 (4|44 | B0 4| 54| 86 |3]#a | 89| 3| #a| 90|3|#4 | O-6(4|F4| 95| 4| k4| 10-0| 4 k4 | 1056
16 |str|3|#4 | B9 [3|#a | 9-3 4| #a| 95 |4 74 |10-0 | 3] #a | 99| 3| #a|10-3| 3| A4 (106 3| A4 |11-3| 3| ¥4 | 116 4| #4 | 12D
[ 7 [str[ 3] #4 [10-0 [3]#a | 10-3 |3) ¢4 |11-0 |3 =4 116 | 3[#4 |10-8] 3| #a [ 113 3| #a [ 11-5] 3[#4 [12-3| 3] #a[12.9| 3] #a | 134
18 [str 3/Aa [12-0]3#a]12-6]3[#a [12.8) 3[#a 113.6] 3] ra|139]3 148
m1 |str|3|#4 | 17-0 |3 |44 |17-9 | 3| #4 | 1863 74 | 196 | 31#4 |20.3| 3| #4 [21-0]3|#4 [ 21-8] 4| na [226] 4| na[23.3] a] #a | 23:¢
m2 |Str| 1| ¥4 | 17-0 | 1| A4 | 17-8 | 1| #4 | 18-6|1| 54 | 196 | 1#4 |20-3| 1| #a|21.0| 1|44 [21.9| 1] #a [22.6] 1| #a | 23-3[ 1] #a | 23
m3|str| 3| %4 | 18-3 3] #4 [18-9 [3]#4 [19-9]3] #4 209 3|wa [216] 3] #a|22.3]3#a [23-3] [ #a 20| a] ka|2a9] 4] wa | 2556 NOTE:
md |str|1]#4 | 18-3[1] ¥4 [18.8 (1] 4 [13.901] #a |20.9] 1/#a [216] 1| #4[z2.3]1[#a T23.3[ 1[ R4 2a.0] 1] val2a8] 1] ka [255 Ouantic ) "
n[str| 3] A4 | 15-6| 3| #4 | 16-6 | 3| #4 | 17-6]3| #4 | 185 | 3|#4 |19.3] 3| #4120-0] 3| w4 | 21.0] a| #4 [21.9] 4| #4 | 22.9] a| #a | 23.3 uantities and steel list shown are for one headwall.
[ w2 [str| 1] A4 | 15-6 | 1| #4 | 16-6 | 1| #4 | 17-61| =4 [18-5| 1] #4 |19-3] 1| #a|20.0[ 1[#4 | 210/ 1] wa[21.9] 1] #a22.9] 1] va | 23.3
P |strj4|#5 | 11.9]14| #5]12-3 |4 %g 13:014] #5136 4| #5 :;"g 4 :: 14-6 5 :: ::': ; :g _::-: ; #5 ::j ; ':: :;:g DESIGH APPROVED ARIZONA REVISION
q | st 2| 6| 12.9| 2] #6133 |2 1 5 [146] 2| # 0| 2 156 K T 6
g |st| 2[4 | a5 #La 100 |2] #8108 "'TE n-3|2 w'j_ 1.9 21 #4 | 12:0[ 2| #4 | 129] 2| #4 [13-3| 2| #4 | 14.0] 2| #4 143 2{& m DEMRLT&HLA%Z Tl;?\J::Ns?gl?RTATmN
u|B|[7/# | &0 W4 | 40 |8] ¥4 | 4.0 #4 | 490|988 43|glF4| 43 l_ﬂ__ 4-3N0] H4 | 4-3]10( 44 | A4-6[10| K4 | 46 STANDARD DRAWINGS
v [Str| 1] #4 | 159 B4 | 16-3 |1 4 [17-3 (1748 [17-9] 7 [#4 186]1| "4 19-3|1]F4 | 20-3]1 ¥4 206(1|we | 21-3| 1] A4 |219 AFPROVED SFOR INLET AND OUTLET HEADWALLS S TANDARD WO,
w [str| 1} #4 | 14-0 #4 [ Td6 |TFT (750 [1]#4 [15.9| 7 [#4 [16-3[ 1| A4 [76-9]71[#4 [176]1] #4[17-9] 1 w4 [18-6] 1] #4 [19-0 oLsFA L IO0N ) 30° SKEW PIPE CULVERT
&zp{-ﬁ- 4:1 SLOPE B-14.30




STEEL LIST

=| 2| 90" Dia 95" Dia__| 102" Dia_| 108" Dia | 114" Dia | 120" Dia | 126" Dia | 132" Dia | 138" Dia_| 144" Dia
2= | & [NdSize] Lgth [Nasi Lgth [MaSize|Lgth |NdSize Lath |Mo|Size|Lgth |No/Size Lath [NoiSize|Lath |NoSizelLgth [No|Size|Loth No[Size Lgth .
al| A 5] k5] 106[4[#5]|11-0 |5|#6 | 11-3|5[#6 |11.9|5]#6 [12-3] 5|47 [12-9]5] 47 [13-0]5] ¥7 [136 | 5| #8 [14-0 | 6| ¥B | 146 |
a2| a |5l %5 | 11-0| 4] #6 |11-3 |4| #6 | 11-8|5| #6 |12-3 |5 &7 (129 |5 | #7 [13-3| 5| #7 (136 5] #8 [140]5]|#8 [14-6 5] #8 |15.0
a3| A |5 #6 | 11-6|4) #6 |11-9 [4] #6 [12-3[a[#7 (128 [4[ A7 [13-3[5| 47 [138| 5] #8[14-3|5]|#8 146 |5]|#8 [150| 5] 48 [156 -
laa| A|a|#6 | 12-0] 4|6 12-3 [4]#7 [12-6|a sy [13-3 |4 #7 |13-9/4|e [14-3]5] #814-9|5|#8 [15-0}5) 4B |15-6] 5] #8 [16-0 |
as| A 4l #7120 |al g7 [13-3]3]s7 (139 {4 #8 |14.3)4 "8 [14.9) 4] #8|95.3 /448 [15-6 [ 5|48 |16-0] 5] #B {166 |
ab| A
al|l A -
Pi DIMENSIONS
28| A 3| #a| 70|8| Fa| 83fia|#a | 7-0[18] #a| 83| [P T T S Sl T R - m ST G TS -
a9| A 4] #4100 |5]#4 | 106 [5]| #5 [10-9 | 5] 5 | 11- #5 |18 |46 (120 [s5] w6 [126]5] #7 [12.9]| 5| #7 [13-3] 6 | #7 [13-9 30| 03 21 |24 |08 |51 |18-3| 56 | 96| 76 jgm 1/2 |6-111/2] 5-11/4 | 0-4 |96 |15-0[ 70 [200 |45 [ 66 | 58
a10] A 4] #5[ 1061455 |11-0 [5]#%5 [11-6 |5 k6 | 11-0 #6 1126 | 4| #6 (126 [ 4] 47| 13-0] 4| 47 |13-6|5) 47 |14-3) 5| &7 [14-6 01172 | 2.2 |26 |08 |54 1190 58 [10-0] 8-0 [2161/4 1 7-31/4 | 5:37/8 | 0.3 |8-11]15:9 | 75 1201127 | 6.9 | 5.11
all] A | 4] #5 | 11-3]a#6 [ 110 [a] #6 [12-3[a[w7 (1285 47 [13-3| 4|87 [13-3|a| #7[13-3] 4| #7|14-3] 4| #8 [15-0| 5| &8 |15-3] 952 0% -3 [2:6 |08 |57 1189 | 6-1 [10:6] 6-4 |22-3778 | 7-77/8 | 57172 | 0.2 105 |16-6] 7.9 [21-104.10] 7-1 | 6:3
a12] Al 4| #6[12.00alw7 [12-6[3]#7 [13-0[4| 47 [13-3|a #7 [14-0]a|#7[14-0] 4 46448 150141 #8 (156 4| #B [16-0) [Fpg7[0-41/2 | 2-2 | 2-10 | D-10 | 5-10 | 206 | 6-4 | 11-0| 8-10123-23/8 | 8-03/8 | 5-107,8 | 06 |11-0 |17-3] 8-1 [22-11 52 (74165
a13] A 4/#8 10613/ #B115-014] #8 (1554 | #B116-3| 4] 8 116-9] [9747[0- 3 [3-0 | 010 6-1 [21-3 | 68 | 116 | 8-3 [24-01/8 | 8-51/8 | 6-21/2 | 0.4 [116 |16-0] 8.6 [23-10/55 [ 7-8 | 6-10
214] A 3[Fa] 80|71 ha | 891 Mpo7[o-17z | 24 |30 | 10 | gog [22:0 [ 6-11] 120] 98 24-97/8 | 887/8 | 6-51/8 | 0.3 [11-1118-9] 6-11]248 [ 57 | 7.11] 740
bl |swf2054 [18-6[2]/#54 | 19-3|2| 58 | 20-0]2 %4 [ 200)2| #4 |21-6] 2|4 [22-3|2| 44 | 23-0| 2| #4 [23-9)| 2| 44 | 24-6| 2| #q | 25-3 126| 06 27 |+ 1-0 | 6-7 | 22-9 | 7-3 | 126 [10-0 |25-75/8 | 9-15/8 | 6-83/ 2 [12-5 |13-6] 9-3 |25-8 |5-10| 85 | 7.81/8
b2 |str|10! #4 | 18-3 [12] 54 | 19-0 [12] #4 | 19-9 [12] 14 | 206 12| #4 | 21-3 [14] #4 | 20.0|14] 4 | 22-.9|14) £4 [23-6 [16] 44 | 24-3116| KA [25-0f 3377 g.9172 | 2-8 |32 |10 | 6-10| 236 | 7% | 13-0 |10 |26-51/4 | 951/4 | 6-111/2] 0-6 [12-10 20-3] 9-7 |25-7 (60 | 88 1'-111rfs
ba|str|2(ea [15-0 2] w4 | 5-0/2|#a | 9-9]2[#4 | 15-012] ¥4 119612 4a | 10-01 2] %4 |146{2] #4119-81 2] #a110-012] ¥4 [15-0 |7387[0-3 28 |3-5 |1-0 |7-1 [24-3] 710136 |10-11]27-33/8 [ 8-103/8 | 7-31/2 | 0-4[13-5] 21-0[10-0 [27-7[6-4 | 3.0 [8-31/8
:; str 2| #4| 548 2| 4] 59 1447[0-11/2 | 28 (38 |10 {74 |25-0] 81 [14-¢{11-4 [28-11/2 flo-21/2 | 7612 | 0-3[13-1121-9}10-5 [28-7 |?i-1 9-3 [8-61/8
str
?S‘r
b7 |str| 2| #4 | 15-3 |2 £4 | 160 [2| 8 |16-0 (2| A4 | 17-6 | 2| A4 |18-3]2 | kA [19-p|2[#4 [19-8]2) #4 |206]2 A4 [21-3]2 | 44 [ 220
b8 | st |10] #4 | 16-0[10] #4 | 15.a [10] #4 [ 16-6 [12] A4 | 17.3 [12] #4 | 18-0 12| #4 [18-0 [14] »a | 196 |14] ¥4 | 20.3/14]#4 | 21-0]14] 44 1 21-9
b5t 2| =4 | 100 2] #a | 13-0|2[#a |159|2]#a| 99 (2 #a [12-9]2[#4 [16-0]2] #4 | 100[2|#4 [12-9] 2|44 [15-9]2 | 54 |19
b10]str 2/#4] 39)2/%a| 68 2 wa| 40|2]#4] 70 2\ | 36|2]6a | 6B]2]na | 8
b11fstr
b12|str
L'E str| 5| £4 | 105 | 5| #4 | 11-0 | 5| #4 | 116 | 5| #4 | 120 | 5| #4 | 12.5| 5| #4 | 13-0| 5 #4 | 136 | 5| #4 | 14-0] 5[ #4 [14-6]5 | #4 {15-0 QUANTITIES
d | A|6|#6 |12-3 |66 128 6] #7 (1336 #7[138]6| #7 |145]|6] 47 [15-0]6]7 [1566 47 (16016 #7 |16-6]6]e7 [170 il Pipe | Reint.] Conc.
et st 5| 4| 3-3|4#4| 36 5| #4| 3.9]5| a4 0|5 4| 4.3 55| a-3| 5] #5 | 46|55 ab|5/e6 | a-9]6 e | 5 Yoty (Dia.l (ibs)| (CY)
e2|str| 5| #4| 36 |4 #4| 3.9 (4| #4| 4015 ¥4 4-3|5| #5| 46|5/ k5| 4-6|5/#5 | 495/ #6 | 4-3|5/#6 | 53|5|# | 5% & | 807 1430{ 28.92]
(o3 sul5| 74| 3-9|4[ea| a0 |4 #a| 4-3|a| #5| a6 |4l #5]| 48[5[ws| an]6[w6 | 6-0|5/r| 60|56 | 56]5]47 | 5 | 96| 1780] 31.55)
(e |s1r| 4] 74| 404l #a| 43 |4| #5| a6|4| #5] 49 4l #5| 5014ks| 5.3]5[u6| 56(5/ 47| 56]|6{#7 | 6-0]5|#7 | 63 ) i B 102" 1995| 34.33 ;
o5 [str 45| 46 g 45 aglalks| 504 #6] 53|4|ws| 56]a/#7| 595/ 47) 60[5/47 | 6-3]5|#8 | 66 -9 1 90"'-108" Dia = |08 2220} 37.18 |
o5 | str 1-11_]114""~132" Dia 114"]_2615| 40.2 |
pe P —~1_|138"'-144"" Dia 120"} 2935 1
o8 |str|2|#4 | 4-3 (2| #5| 46 |2/ #5 | 49 |2|#5| 50 | 2| %6 | 53 |2|#6]| 56 |2 #7 | 59|2|#7 | g-0|2|#7| 6-3]2 |48 | 66 1267 3370 |
lea|str11] 74 | 4-3 |12 & 46 (12 #5 | 48 [13/45 | 5-0 [13] #6 | 5-3 |14 #6 | 56 [14] #7 A5 #7 | 60016]#7 | 6-3]16[#8 | 66 132°7] 3720
el0[str| 3| 24| 433/ &5 46 |3 #5| 48 |3|s5) 650 (4| #6 | 5-3|4ws| 56 |4 #7]| S9|4|#7| g0|4|#7 | 6-3]4|58 | 64 BENDS 1138*"] 4150 |
le1]str|4 | #4 | 4-0 [4]#5 | 4-3 | 4] #5 | 46 |4] 45 49 (4| #6 | 5-0 (4] #6 | 5.3 /4] 6 5|4 57| 594 47 | 60| 4| KB | B —_ 144°*| 4600
e12|str]4] ¢ 38|a[#5| 40 |4|#5)| 4.3 ]|als5] 46 |5/ #5) 49 la|f6| 5o 4| ke | S-3|alpe| 56| 4)57 | 59 /4] 87 | 6L
17 p13[sw|a|#a] 36]|al#a| 3-9]5/wa| 40]glk4| a3|5[ 65| 46]4|#5| 49 |4 wg| 50)4) #g "53| 4| ¥ | 56|65 47 5- |
v qa|strla| #4] 3-3|5|#a| 35 |5|#a| 39 |5/ Aa| 40 |5| #a| a-3|a[#5 | a6 |a[#5] a5[al#s] 4a|5]ee | 5-0[5[%6 | & |
] 215] str 4|45 | 4-3|5| 45| 4-6(5(#5| 4-6|5| 46 | 4-9[ 5|8 L |
9 11 str|a] %4 | 8-3|4[#4 | 8-3 |4|#4 | 9-6|4|#4 [10-0 4] #a [10-6| 4|44 [10-9]4|wa|11-3]5[ "4 |11-8]5]4a12-0]5]# [126
a 12|str| 3] 54| 93474 | 99 |4 %4 | 10-0|4| 44 [10-6|4|#8 110 alra|11-3]a| #a[1N-8]a|#4]12-3]4] #4129 6]k 13-
o (13 |str|al#a | 9-5]3]»a [ 10-3]3[a [10-0fa[#a [11.0]a|#a [116]ajwal120|4] #a 1264 #412-0] 4] 4 [13-6] 4|4 |14-0
I 14 |str| 3] #4 | 103 | 3| &4 [ 100 | 3] 84 | 11-3 ]3] 24 (119 [3[#a [12-3] 4] #4126 4] 54 [13-0[4]#4 [13-0] 4| %4 [14-0] 4] #a |14-6
z 15 |str| 4] 24| B-3|4|#a| 86 |4|#4 | 9-0[4[ra | o-3[a[#a | 9-0]4ai#a]10-3[4]ua]106]a]ka[100] 4|44 [11-3] 4] ][11-8
L= 15 |str| 4] 74| 93|4|#a| o5 |8[#a | 9-9]4[#4[10-3[3[#4 |1065|3| #a|11-0]al #al11.6]4a] #a] 110/ 4] #a|12.3] 4] #4] 126
IS 17 [ste[ 3] #4110-3 3| &4 | 105 | 4] 44 | 10-8] 4] ¥4 | 11-3 44 1113 3l #al12-0]3| #a1126[3] 2af12:9] 4] ¥4 [13.3] 4| #4 |135
o 18 | str #4 1126 | 3] wq[12-3]3] 78 [13-3]3) #4136 44 114-3 | 3| 44 | 146 |
=3 m1|str|3| 74 | 206 |3 %4 | 216 | 3| #4 | 22-3 | 3| #4 | 23-0 |4 #4 |24-0 |4 [ #4 [ 25-9] 4| #4 | 26-6 4] 74 | 27-3] 4] #4 |25-3] 4| #4 [ 29-0
1< m2|str| 1] 58 | 2046 | 1] &8 | 216 |1 84 |22-3|1[#a [230| 1] #a [24-0( 1| pa[250] 1] #4 [26-6]1] #4|27-3] 1] #4 |26-3] 1] #4 | 230
!? m3| st 3| #8 | 196|358 | 2046 |3| ¥4 | 216 | 3| %4 [ 226|444 [23-3| 4| ke 24-3] 4] 54| 25-3)4) #4 | 26-3] 4| #4|27-3)| 4| k4 | 28-3 NOTE:
£ madlstr|1] 54 | 196 1] #4 | 206 [1] #a | 216 [1]#4 [22-6[1 | #4 |23-3| 1] #a|24-3[ 1| wa[25.3]1] #4]26-3] 1] #4]27-3] 1] #4 | 28-3] B 2 :
z FIEOEREIEE] £4 1 168 | 3] % (176 |3 58 [ 18 | 4] 54 [ 155] 4] #4 | 20-3[ &l #a | 21-0] 4] #a] 21.0] 4| na|z0.0] 4] #a|226 Quantities and steel list shown are fof one headwall,
=X [n2|ste|1]#a| 1591 *a| 16-8[1] #a {176 1[#a[186]|1] s [196] 1] #al20-3| 1] wa[21-0]1] xa|21-9] 1] #4]22.9[1] #4]236
o [ Plste|aj#s]|11.0]4|e5] 12-6)4) #5/13.0]4/ 55| 136/4 K5 |14-3]| 4 14-6) 4] 65| 156 [ 4| #5 | 16-0[ 4| #5|166] 4] 45 | 170} SESIGN APPROVED ARIZONA REVISION
& [ @ |strf2| =6 [ 139]20 =6 1a6] 2] 6] 150]2] #6 | 154 6 [16-3] 2| 551 16-6] 2] #6176 | 2| #6] 18-0] 2| &5 [12-6] 2| w5 | 100} DEPARTMENT OF TRANSPORTATION
=1 o |swi2|#a| 9-9]2[#a| 10-3f2] #4 {109 NEE 4 | 120 Ha]12.6] 2] wa [13-0]2] #a[136] 2] #4]14.0] 2] #4145 /ZCM HIGHWAYS DIVISION
i u|B|7[fa] ag(8[HA]| 4 Ha | 4.6 4] 4 H | & 4| 49]9[#a | 4-9o| #4| 5-0[10] #4| 5-0[10] R4 | 5-0] STANDARD DRAWINGS
=1 v |str{1/ K41 18-6[1|#4 | 19 4 | 20- 4 | 21-3 H4 | 22- ¥4 | 22-5|1[H4 [ 23-3]1] #4]24-9] 1| #4)|24-9] 1] #4256 APPROVED FOR INLET AND OUTLET HEADWALLS STANDARG WO,
] w |str |11 #4 | 15-001 | #4 | 15-9{1] #4 |16-3 |1 #4 | 17-3 |1 | #4 | 17-9| 1 #4 | 18-6|1| #4 [19-3| 1] #a|20-9[ 1] #a]20.9] 1] #a[21-6 PIITAIILTION 30° SKEW PIPE CULVERT
g L 6:1 SLOPE B—-14.40
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vEsion|k | 9-72] orawn]Lam9-72 Jcneckeo]ric]s-72 |

STEEL LIST

Z| 2l 80" Dia | 96" Dia 102" Dia 108" Dia_| 114" Dia | 120" Dia | 126" Dia | 132" Dia | 138" Dia | 144" Dia

£ | 2 [idsizd Lot |Uesize[Loth |NdSize|Lgth [NdSize|Loth [NolSize|Lgth [NoSize Lgth [udSize[Lgth [NolSize]Lgth |olSize]Lgth |No]Size[Lgth |

al| A|al#4] 93 | 8| 75| 96 |4] #5| 9-a]4a|#5 [103|4]«5]|10-0]a]s6{n-0]a]#6 |11-3]a] #7110 4] &7 |12:0] 4] ¥7]12:3

22| A |4 #5100 | 4] #5110-3 | 4| 6 | 10-6 4| #6 [11-0 | 4| #6 [11-6 4| &7 [11-9[ 4] &7 [12-004| 47 |12-6 | 4] #8 |13-0] 4| %8 |13-3 -

23| A|4| #6108 | 3| #6 111-0 |&| 77 | 11-6]4| &7 118 |4l 47 [12-3] a[ &7 [12-9|4[ #7 |13-0]4| #a[13-3]4]8[13.9] 4]#8 |14-0

ad| A |G| #7|11-3 | 3] #7119 | 3] &7 | 12-3|4 | #7 | 126 | 4] &7 (130 3| #7 | 136[4[ #7 [13.9[a[ #8[14-3]| 4] -8 | 14-9] 4] #8 |15-0

a5| A 3| 87126 | 3] 57 [13.0]3|#7 | 136 ] 4] #7139 3| #7 [14-0] 3| #7 | 14-6| 3| 48 [15-0) 4| =B | 156 4| K8 [15-9 |

a6 | A 20 w7 |46 | 2| #7 | 15-3[ 3| k8 [15-6 [ 3] +8|16-3| 4] #8 |16-9| |Pipe DIMENSIONS

al| A 3| #4680 |7/#5 | 6011 45| 6-0]12/ #6 | 6-0{9| #5| 7-0 |10l =5 ] 7-0 15| K6 | 70 Dia A [] C D E F | G H J K L ] N | P s [T |v]e X
a8 | Al3lkd4 ] 7-9(3|ud | 8-0|3] 54 ] 8-3 k4| 86 |3|#a | 00 |3|#a] 9-3]3| 54| 9-6/3|k5] 9935100 #5 110-3 | 901 06 21 | 22 | 0-10] 51 156|656 -6 | 6-3 |1745/8 |7-45/8 |6-31/8 V6 106 642 146 | 55|76 [643/8
29| A|3]#5 | 9-3 |3|#5 | 96 3| #5| 99 | 3| #5 |10-0 | 3| #5 1063 6 [ 10-9[3[ #6 [11-013] 6 [11-3| 3| =6 [116]3]| #611-9] | 967 03 |22 ] 22 | 1.0 | 6-4 |16-4|6-10 [10-0 | 6-7 |18-31/8 |7-91/8 |6-67/8 | 05 [11-0|%C-0) 50152 ] 68 |7-10] 6-83/8
(a10] A 2[#6 |10-3 | 3( e | 110 | 3] #6 |11-3 [3] #6 | 116 | 2| #6 [12-0]3]#7]12-3]3] #7]12-6}3| #7112.9] 317 |13-0/3] #8133} 1102 04 22 | 2.4 |14 | 57 |17-2 72 6 | 6-11[19-13/4 [8-13/4 |6-107/8 | 0-4 [11-7 [10-6| 5-3 [15-11 §-0 [8-2 | 7-03/8
211 A 2186 | 116 | 2] #7 | 126 | 2| #7112-9 |3] 67 |13-0 | 2| &7 | 13-3| 2| #7 [136]2] #7 [13-8] 3 #8 |14-3] 3| =8 [140]3]| #8]14-8] [108"] 0-3 2-3 | 23 |14 | 5-10]18-0 |76 -0]7-3 [2001/4 |861/4 [7-25/8 | 0.3[12-1 [11-0] 56 [16-7 | 6-3 |86 [7-43/8
212| A 2| 57 |1a3|2{e7140]2| #7 [153| 2|8 (159 2] +B[16-0] 3| A8 |16} | 114 6 -3 | 24 |16 | 6-1 [18-10/7-11 |11-6 [ 7-6 |20-107/8)8-117/8|7-75/8 | 0-2 |12-9/11-6! 5-917-4 | 6-8 |8-11/7-93/8
a13| A 3/ #4| 60| al#a] 60|4a|#a| 6-0{a|wa]| 7-0/4]ka] 708”4 TO| [920'] ©- 4 | 25 | 1.7 | 6-4 |19-8 |83 |12-0 | 7-10 [21-91/4 | 9-41/4 |7-111/2 | 0.7 [13-3[12-0] 6-0 [18-0] 6-118-3 [5-13/8
b1 |str] 2|74 |15-9 |2 #4 | 16-9 |2| #4 | 176 |2| #4 |18-3 | 2[#8 [19-3] 2| #a |20.0)2| #a [200]|2]wa [21-9| 2]| %4 |226]|2 | #4}23-3 ]| |126"] 0-6 5 | 24 | 18 | 67 | 20-6 |87 |12-6 | 8-2 |22-8 9.9 -31/2 | 0-6 13-1012-6] 6-3]18-9 [ 7-3 [ 9.8 8-101/8
b2 | 5tr| 8| 4 | 156 |10] £4 | 166 |10, #4 | 17-3 [10] #4 | 18-0 [10] #4 | 19-0[12] #4 [19.9 [12{ #4 | 20-6 [12] #4 | 21-6[12] #4 [22-3 [12] ¥4 [23-D] 133" 0-3 27 |26 |19 | 6-10/214(8-11 [13-0 | 8-6 [23-63/8 [10-11/2 |8-71/4 -5 [14-4 |13-0] 66 195 [ 746 [10-1]9-21/8
b3 |str| 2| #4 | 15-3 | 2| #a | 10-0 |2 #4 |12-3|2| ¥4 |15-3 |2 ¥4 |17-3]2| 54 |12-9]|2| #q |146]2| 74 |17-6]2 | =4 2| #q|22-0| [138"] o8 27 [ 27 | 111] 741 |22-29-4 |13-6 | 8-1024-5 10-71/8 [9-01/4_ | 0-4 150 [13-6] 6-9[20-2 | 7-11106 [9-71/8
ba|sir|2] 54 B3| 2| 74| 33|z %4 ] 5-3|2[#q| 80244 |10-3|2[wa| S6f2] k4| 7912/ 4 |10-3]2|24|12-09]2) 44 ]150] [1447) 03 28 | 2.8 |20 |74 123098 [14.09-2 |25-31/2 [10-111/2]| 94 -3 [15-6 [14-0] 7-0[20-10 8-2 |10-108-111/8
b5 | str 2| H4| 30 2/ 54| 3-0|2/#4| 56| 2| ka] 80 N

b6 |str| 2| B4 | 10-3 | 2] K4 | 109 |2| #4 |11-3 | 2|4 |11-9|2 | #4 | 12-.3[ 2[4 [12-9]2[ w4 [13-3[ 2| wa [14-0]2] 54 [146 | 2| 74 [150

b7|str]B|#q| 96 |8 4a | 10-0 |8} %4 |10-6 #4 [11-0]8] #4116 8] #a | 12-0[10] #4 | 12-6 |10] #4 [13-0[10] 24 |13 |10] k4 |14-0

(b8 |str| 2| #4| 66 |2|#a| 76|2/wa| 86 2(xa | 9-6|2[ka[0p|2[#4|11-6|2] Ra | 9-6[2] k4106|2174 ]11-3] 2] K4 |12-3

bafstr[2/#a| 36 |2/ "] 462/ R4 | 56 k4 | 66 44| 76 2| #a| B6|2| #4| 65[2|Ha| 7-6[2]|=a] B3| 2| KA | 8-3

|b10] str 2(#4] 16|2/ea] 26[2/ua| 36 §4l 46 2| #4] 56 wa] 3-3[ 2] #a] a6]2]#4] 53| 2| 4] 66

1] str Ha| 1-6]| 2] #4] 26 2|#4 ] 1-3]2]#a] 23] 2| A4 33

¢ |str|5|#4 | 106 5/#4 | 110]5| #4 | 116 5| #4 |12-0| 5| #4 [12-6| 5| #4[13-0] 5[ #4 [136|5]#4 [14-0]| 5| #4 | 146 5] #4 | 150 QUANTITIES

| A6 #6| 12-3| 6| #6 | 12-8| 6| #7 | 13-3| 6| 7 | 13-9]| 6| #7 | 146 6| #7 | 150] 6| &7 [15-6| 6| &7 [16-C| 6] &7 | 16-6) 6] #7 | 170 Pipe | Reinf, | Conc.

el | str] 4] & 30| 478 | 30|48 #a| 3-3|4] &4 | 33| 4| #4| 36| 4| #4| 36[a|#a | 36|4]ka| 3-9]a[F4] 3-9) 4] k5| 4.0 i Dia, | (Ibs) | (CY)

e2|str| 4| 5a] 33| 4|44 3-3|4l #4] 364 54| 35| 4a|#a| 3-8[a[ #a] 39]a] k4| 4-0[4fws | 40|45 ] 40| a|#5| 46 o [ 0] 1215] 23,99

o3 |str| 3] #a| 346 3|#4] 3-9|4| #4] 394/ #5] 840|445 4-0[a[ 5] 43|a[#5| 43fals5 | 46[4|s6| 46|/ #6 ] 49 A £ 1415 | 26.13

[ east|3|ka| 38(3[wa| 403/ 45] 4-3]alw5] 4-6]4]A5] 4-3]3| 5| 45)a| 46 | 6 4|6 | 5-01 417 50| 4|47 | 50 - 1605 | 28.52
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as) A 4| #7 |13-3 |3\ 57 [13-9 | 3| #8 [14-3 | 4| #8 |14-9 | 4| #8 |15-3 |5 115-9 | 5| #8 | 16-6 | 5| ¥8 [17-0
ab| A
al| A 3|54 | 7-3 14 B4 | 76 [19] B4 | 7-8 |26] K4 | B Pipe DIMENSIONS
28| A |4|A4 |10-0 | 5] #4 | 106 |5| #5 [10-9 |5 A5 [11-0 | 5| #5 |11-|4|#6 |12-0 | 5| #6 |12 | 5| #7 [12-9 | 5] #7 [13-3] 5| #7 |13 Dia.] A B | C|DJETFIGI|HIJ K L M NlplRISITIVIW X
29| A{4l45 1106 (4155 (110 |sles (16 (5] %6 (110 [5] %6 [126|4|#6 |12 47 1130 [4] #7 {136 [ 5] 47 [ 14-0 | 5] #7 [14-¢ 40| 0-3 - -6 -5 | 5-1 | 18-0 | 66 -6 | 8-3 [19-101/2] 7-41/2[6-27/8 | 0-3 [10-5/15-C|7-0 [18-11] 5-4176 |6-43/8
a10] A 4] #5 | 11-3 |4] #6 | 11-9 |4 #6 (123 |4 &7 [12-9 | 5| &7 [13-3]a]#7 [13.3 [4[e7 [139[a] #7 [1a-3]4] e [14-9]5] #8 [15-3 96| 011/2 | 2.2 [ 2.9 | 0-5 | 5-4 [18-9 [6-10|10-0 | 8-8 |2081/8 | 7-91/8|6-67/8 | 0-2 [11-0115-9] 7-5 20-11] 5-87-10|6-83/8
a11] A 4] #6 [12-0 4] 67 | 126 | 3| #7 [13-0 |a|#7 |13-3 | 4] #7 [14.0| 4| #7 |14 |4| %8 1146 |4] #8 (150 | 4| B | 156 |4 #8 [16-0 | 11027] 06 -2 | 2.11] 0€ | 67 [19-9]7-2 106 | 8-2 |21-83/ -13/46-107/8 | 0-2[11-716-6] 7-8 121-11 6-018-2 |7.03/8
a12] A 4| #8 |14-6 | 3| 48 | 150 | 4] #8 |15 | 4| #8 [ 16-3] 4| #8 |16 108"| 0-41/2 -3 | 30 7 | 510! 20-6 | 76 - - 51/ 8-51/4 [7-25/8 5 112-1117- -1 122-10 6-3 /86 [7-43/8
213] A 3l 54| 80| 7] 54| 88| | 1147 0 -4 | 32 | 0.7 | 6-1 | 2161711 [11-6 [10-0 |23-65/8 | 8-116/817-71/2 | 0-6 |12-8|18-0] 8-6 [23-9 | 5.7 [8-117-93/8
1| str| 21 74 | 18-3 | 2| 74 |190 | 2| #4 | 20-0 | 2] A4 | 208 | 2| #4 | 21-8 | 2| 54 |226 | 2| #4 | 236 |2 | #4 |20 | 2| 54 [25-3 | 2| #4 |26-3 | |20} O@-11/2 | 241 3-5] 0-7 | 6.4 |22-318-3 |12-0 1105 |24-41/d | 9-41,4 [7-111/2 | 0-4 |13.3118-9  8-1124-9 | 6-11 -3 |B-13/8
b2] stl1Z 24 | 15-0 12 54 |18-0 12 #a |19-3 [14 #a | 206 [14 ¥4 | 216 |14 #422-3 [16] £4 | 23-3 [16] £4 |24-3 [16| £4 | 25-0 [16] #a 260 | |26 08 -7] 34| 08|67 |23-3|87 |126110-10/25-43/4 | 9-83/4 |B-31/4 | 0-4 139 1195] 93125872 ,5.9 [8-101/8
b3|str 2[#4 | 80 |2| #4 [15-3 2/ #a| 8-0|2[F4 145 2[4 | 8.9 2| #4108 2] #4216 | (13271 0-41/2 [ 2.7 | &7 [ 08| 6-10] 24:3 [&-11 | 13-0[11-4 [26-53/8 |10-13/8 [6-71/4 | 0-4 |14 |20-3 9.7 126-8| 75 [10-1 |9-21/8
ba |str T 138 0-3 -8 | 39 | 0.8 7-1 |25-0}9-4 [13-6 [11-9 [27-27/8 [10-67/8 |9-0 0-3 14-11)21-0[10-0 | 27-7 7-10010-6 [a-71/8
5 | str 144") 0-11/2 8 | 40 | 0-8] 7-4 [ 26-0 |98 [14-.0[12-2 [28-31/4 [10-111/4]9-33/4 0-3 |15-5|21-3/10-5/28-6 | 8-1 [10-108-111/8
| b6 fstr)2 #4 [ 15-3 | 2] 54 [ 16-0 | 2| #4 | 16-9 |2 #4 [ 176 |2 #4 |18-3 [ 2|54 190 | 2| #4 | 19-9 2| #4 [206 | 2| "4 |21-3 |2 H4 @
b7 |str[10] #4 [15-0 |10 44 | 15-3 |10 #4 | 16-6 [12) #4 | 17-3 |12 #4 |18-0 [12] 4 |18-9 [14] #4 | 196 [14] #4 [20-3 |14] #4 | 210 [14] 54 [21.8 |
b8 |ste| 2| #4 | 10-0 | 2] ¥4 | 13-0 | 2| #a [ 15-9| 2| 54| 89 | 2| #4 [12-9 |2 #4 |16-0]2] #a [10-0]2]#a [12.9] 2[ #a [159 [ 2] #4 [19-
| ba | str 2044) 392/ 8] 69 2 pq| &0 12/89]| 7-0 2|44 | 36| 2/ Ha| 6-9|2|5g | -
b10] str
Fslr
c |str|5| #8 | 106 | 5| #4 | 11-0 |5| #4 116 |5 #4 | 120 |5| #4 |12 | 5| F4 |13-0 | 5| A4 | 136 | 5| #4 |14-0| 5| #4 |14-6 | 5| A4 |15-0
d | Al6| £6 | 12-6 6| #6 | 13-0 |6 #6 | 135 |6| #7 | 14-0 |6 | #7 [14-6 | 6|47 |15-0 |6 #7 |15 |6 | &7 |16-0|6[#7 [16-9 [ 6| #7 |17-3
el|str|5] #4 ] 3.3[5 #4 36 (5] # 39 {6/ #5| 4-0|5/#5| 43|5/s5| 465/ #6 | 456|546 | 49161# | 50 |6|H7 | &3
je2)sur|5) 4| 3-6|5/ #4| 39 14| K4 40 |g|#5| 4-3|5/ 45| 46|5/%5 )| 49 |5 46| 495/ 46 | 5-0) 5|46 5316|471 | 56
eafst|5[#4| 3-9|5/ 44| 404/ #5]| 4-0|5/#5| 46 |5|#5| 49]|5/%6 | 49 |5/ #6| 50|5/#6 | 53|65/ 47 | 56 |5/#7 | 59 QUANTITIES
ed|str|a| #4| 40 |5 #5| 434/ #5) 4-3[5/45)| 49|14 K6 | 494 %6 | 50 |5 #6 | 5-3|5| 47| 56|57 59 |5 47 | 6-0 Pipe| Reinf, | Conc.
| e5|str 4| #5| 46 4)# | 5-0|4|#6| 53 ]|4| k7| 56|5|#7| 59|5[57 |60 5|48 |63 Varies Dia.| (1bs) | (€Y}
e st g 90| 1580] 29.98
le7|sul2[#4 | 40 |2]#5| 43 |2/ #5]| a6|2/#5| 4.9 |2/ 56| 5-0]2|#6 | 53[2/ 47| 562/ 47| 59/2|#7]|6-0]|2]# | 6- A 5 96" 1840/ 32.78]
e8| str|18 #a | 40 |14 #5] 4-3 15 #5 | 4-6 |15/ #5 | 4.9 |16) #6 | 6-0 |16]#6 | 6-3 [17) &7 | 56 [17] 47 | 5.9 18] 47 | 6-0 [19] #8 | 6- = 02 2050 | 35.80]
ed|ste|3| #4 | a0 (3] #5| 4.3 [31 K5 46 |3| 45| 4.9 |4| #6 | 5-0 [4 /%6 | 53 |4 #7 | 56 |4| 57| 59| 4 K7 | 6-0[4)#8 | G- ~ 103“2325.—
le10/str]a| 44 | 4.0 |4 45| a3 |4| #5| a6 |4|#65| 4.9 |4 k6| 50 |a|we| 5.3 (4| #6 | 56|a|s7| 59| als | 6-0[a[em |63 1-9 | 90"'~108" Dia I B T 2720
ell|str|d #4 | 3-9 |4l 55| a0 |4/ #5| 4-3|4/#5]| 45 [S!#5| 49 4a|wg| 50 }4| 66| 5-3|4|#6| 56447 | 59 (4|47 | 6- 1-11_{114"-132"* Dia 20| 3u7s | 45.38]
I'ﬂm 4 k4] 35 [al 84| 3-9 |5 k4| 40 #4| 4.3 |5/ #5| 46 |a|ws]| s-0]a[ #6] 50]4[ w6 | 53[a/ w6 | 56|5]H7 | 5 2-1_]138"'-144" Dia 25| 34901
e13lstr|al #a | 3-3 (5 #4] 36 |5/ 44| 3.0 |56/ud| 405/ #4]| 4.3]a]wus| 49|4| #5] 49]4a/ws| 5-0]/5|#6 | 6-3|5]/ 46 | 6 LTI
814 str 4|#5| 46 |5/ #5| 46(5|45]| 49| 5[k | 5-0|5]%6 | 53 o R S L
[11{s1¢|5| 74 | 95 |5] #4 | 9.0 |5 #4 [10-3 | 5| #4 | 105 |5|#4 |110 | 4|44 [115 | 4] #a [12-0|5|#4 |12%6| 5] &4 [12:9|5 | #4 [133 1367} d370
12|str| 4] #4 | 9.9 [4] #4 |10-3 | 5] 4 |10-9 | 5| #8 | 11-3 |5| ¢4 |11-9 | 4| #a |12-0| 4] #4 | 126| 4] #a [13-0] 5] 44 |13-3| 5] #4 [139 BENDS 144771 430
13 |str| 4] 24 |10-3 |4] #4 |10 | 4] #4 |11-3 | 5| A4 | 11-8 |5 #4 [12-3 | 4| #4 [12-3 |4 #4 | 12-9] 4] #a [13-3] 4] #a [13-9] 4] #a [14-3 -
| 14 ] str 4| wa[12-0|a] ka|13-3[a[#a (130 4] va[143]4] 74 149 ]
15 stra[#4 | B-3|4)k4 [ 8.6 |4]#4 [ 9.0 |4/H4 ) 9-3[4{54 | 99 |a|Ha[10-3]4) #4|10-6]|4| R4 19| 4| #4 [11-3[4 ] K4 9
5 |str|g44 | 9.3f{a 44| 9-6 |4|#a | 0.9 [4]k4 [10-3 [3154 (106 |3/ 44[1-0]4| 54| 116]4[F4 [11-9] 4] #4 |12-3| 4| ¥4 |12
7 str|[3] 74 |10-3 | 3| #4 [10-6 | 4] 54 [10-8 44 011-3 [ 3| #4 | 11-3 | 3| #4|12-0|3[#3 | 126|3[#4 |12-9] 4] #8 [13-3| 4| #4 |134
18 | str 3] #a [12-3| 3| #al12.6 |3 #a [13-3]3[ w4 [136] 3] #a [14-3[ 3] ¥4 [146
1 |str | 3] #4 | 19-9 | 3] F4 | 206 | 3| #4 | 216 | 3| A4 | 22-3| 3| #4 | 23-3| 3| #4 | 24-3| 3| #4 | 25-3| 4| #4 | 26-3| 4| #a4 | 27-0| 4 | #4 |28-0
m2|str|1] e84 [19-9 [1] #4 | 206 [ 1] 28 [21-6 [1|#4 | 22-3| 1| #a [ 23-3[ 1| %4 |24-3[1] 44| 25-3|1 K4 [26-3) 1] 64 | 27-0(1 | w4 | 28-0
|m3|str|3/&4 (196 |3/ #4 1 20-6 |3 #4 | 21-6 3|44 [ 225|3) 44| 23-3|3| 54 (24-3(3| ¥4 | 25-3( 4|54 |26-3| 4] 54 |27-3|4 ] #4 |28-0
md|stel1] 54 (196 (1) #4 | 20-6 |1 %4 | 21-6 |1 ] H#4 [ 226 | 1] #4 23-3[1|%4|24-3|1| #4 | 25.3/1| ¥4 [26-3)| 1| #4 | 27-3|1 | 44 | 28-0 NOTE:
o |str|3] #a [17-0 | 3] #a | 17-9 | 3| #4 | 18-3 |3 #4 | 19-6| 3| #4 | 206| 3| #a| 21-6| 3| #a | 22-3] 4| #a |23-3] a| wa[24-3]a] #a | 250 .
|n2|suf1l#a[17-0 |1 ¢a[17-8 |1/ %4 [18.0]1na | 196]1) #a[206] 1| wa|21-6)1] x| 22-3] 1] 44 |23. #4 | 24-311 | #a | 250 . Quantities and steel list shown are for one headwall,
P lstr]4] =5 13-0]4] #5(13-9 4] k5 [14-3|4|p5 | 15-0] 4] &5 9| 4] #5] 16-6[ 4| #5] 17-3] 4] #5 | 17- ¥5 | 18- 4 | #5] 19-3) 2
aste2| #6]15.0]2] #6[ 159 2] #6 [16-3[2| #6 | 17-0|2| #6]| 17-9] 2| 46| 18-6] 2] #6 | 19-3] 2] #6 | 19- 6 | 20-9 #6 | 21-3 <
|0 [ste| 2] #a [12.0 [ 2] #a (129 [2] #4 [13-6 |2|#4 [14-3[2 A4 (148 (2| #a [15-6] 2] #a | 16-0] 2| #a | 16.9] 2| #a [17.3] 2| 4 [ 16-0] < oESIEM ArFROVED ARIZONA REVISION
u | B|9/#a| 45 |9] #4| 45 [10 44 | 46 [10/#4 | 4-910] #4| 4-9[17/4a | 4-9[11[Fa | 4-9[1z[#a | 5O[12[ M| 50[13 FA| 50 £ DEPARTMENT OF TRANSPORTATION
| v [str]1] #a]19-0[1] #a [13.9 [1] a 20-6 [1]H4 | 216 |1 22-3[1]4q |23-3[ 1] #4 [ 240/ 1 #4 [25-0|1| ¥4 [ 25-81| #4 | 26.9 f( ﬁ, dﬂ- HIGHWAYS DIVIS'ICIN1
Uw st 1] #a [ 150 [1] #4 [15.9 [ 1] #4 166 [1] 4 [ 17-3]1 178 [1]#a [18-6[7[#a [19-3[ 7 #a [20-0] 1| A4 | 20.8[1 | #4213 - STANDARD DRAWINGS
‘;,'“",;,1,,:" INLET AND OUTLET HEADWALLS TANDARG MO
%&; A 45° SKEW PIPE CULVERT
6:1 SLOPE B-15.40
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I

DESIGN

DIMENSION Y (FT)

.3»—0 iy PIPE DIA {INCHES .
ipe D12 (sand quantt SKEV g+ T we~ | 077 | dea- | miav | 120+ | zer |13z |13 | qaa |
ot 0¥ —1
svmua\

Rt 4 | 106 110 (116 N12.0 126|130 136 120 [1as [15-0
15° [10-101/2[11-45/8]11.107/8[12.51/8_|12.113,/8[13-51/2[13-113/a[1a-6__ 115.01/
30* J12.11/2 12.33/8]13-31/4 [13-101/4]14-51/8 [15-01/8[15.7 [16-17/8h6.8 7/8)17-3 778
L 45° [1a101/415-65/8{16-31/8 [16-115/8]17.8 8-41/2[19-11/8 [19.95/8]206 [1.21/3]

| gen ‘ah\.e

S

T \ [
| /—M N /M s | \ 3 NO. OF ADDITIONAL BARS REQD. PER ADDITIONAL PIPE**
rd - L
p Epp—— e P ———= = \ep——— o ] e e
e = == == —=—— === i - - - SKEW | MAKK PIPE DIA. (inches)
\ ______ \ ________________ 90°°| 96°|102" | 108" | 114" |120""|126°"| 132" [138""|144""
i + i 1 ¢ 3|33 [3]|3]3 3
f : d 4] a4 |4 |a|a 5
N skew angle (typ.) skew angle Rt <X ag. 15|10 10 |11 |11 |12 |12 [13 |13 [14 [1
h, u 6|77 |7 (8|8 3 |9 [10
ftyp) c 333 3313 (333
PLAN — INLET OR OUTLET END WITHOUT APRON 15° d 4 4 4 4 5 5 [ [ 6
e8,11,5|10 [11 (11 [12 [12 [13 [13 |14 |14 |15
h, u 71771 |8 9 |8 |10
‘g’ bars L c 3l3f3[3 3|33
. *¢" bars F.F, a0° d 41414 4 5 5 7 7 7 7
p' bars — d” bars B.F, e8, 11, 5|11 |12 |13 [13 [1a |14 |15 |15 [18 |17
h, u 888 3 |70 (10 [0 |11 |11
7 g c alala 4 |4 |alaaa
[ — | . |4 5|55 |5 |6 |6 |9|9]a]s
i L 5% Tes. . s|14 |15 |16 |16 |17 |18 |18 |18 |20 |20
T / i PLAN — OUTLET END WITH APRON hou 0 |0 |10 |11 |11 [12 |12 [13 [13 |14
/ **For inlet and outlet without apron omit bars *“¢1,"" "'s"* and "'h.”"
For outlet with apron omit **u"* bar,
l T CONC, QUANTITIES PER ADDITIONAL PIPE (C.Y.) DUTLET END WITH APRON BAR LENGTH ADJUSTHMENT PER ADDITIONAL PIPE (FT.)
Pipe Rt <= | 15° " 45° § MARK® PIPE DIA linches:
Dia. | 2:1 | &1 | 6:1 | 221 | &1 [ 6:1 | 2:1 | 41 | 6:1 | 2.1 | 4:1 [ 6:1 - - so s6"Ti02"Ti08 T 120 126" 132 Ti38 raa"]
______________________ 90" | 8.69| B8.95| 9.20| B8.75] 9.32| 9.69| 9.66|10.31[10.71[11.63[12.47/12.81 [rg| k2 P%% liog[110|11.5[ 120126 13.0] 125140 |106 | 150
L 96| 9.41| 9.71] 9.93] 9.5010.11/10.53/10.49]11.19[11.63(12.62[13.50|13.90 —
1 T 102" ] 10.21]10.55[10.83[10.. 12.57(13.6414.58]15.04 15 '-l-".l-"z-l-‘ﬁ 10.9[11.3 | 12-0]12.6[ 130|136 | 14-0[14-6 | 15-0| 15.6
108" 11.0311.36/11.67[11.05[11.78[12.30 [13.5514.71/15.69[16.23 'g";":‘ :;‘”
114" | 11.90 | 12.25(12.56/11.89[12.57,13.2413.05|13.90(14.52(15.8016.83[17.43 age| 9dnlndpat,, o1, ol13.313.9]14.5|15:0| 158|163 | 189|173
ELEVATION WITHOUT APRON 120" | 12.79]13.15/13.46[12.73113.57 14.2014.07[14.98(15.5416.9518.0418.11 and 11t 110
Note: Qutlet end with apron similar. 126" | 13.67| 14.08/14.44(13.61/14.5115.20{15.04/16.00/16.72(18.12|19.26/20.01 45 :’;:I'"t.l'“l:’a'a 149|156 |16-3|17-0|17-9]18-3| 13.0{19.9 | 20-5| 21-3|
132" | 14.55] 15.00]15.44[14.53(15.49]16.24[16.04[17.06{17.84/19.36|20.54/21.38 o -
138" | 15.47 16.00|16.41]15.47|16.49|17.3117.0[18.17]19.01|20.6021.83[ 22.76 *Increase bar lengths for single pipes by
INLET OR CUTLET QUANTITIES PER ADDITIONAL PIPE  WITHOUT APRON 144" | 16.42| 16.99]17.46]16.42[17.51[16.40[18.17[19.30[20.21]21.89/23.18/24.19 dimensions in table for each additional pipe.
\ inforcing (I .
Cone. (O Ralnforcing fibs) REINF. BAR QUANTITIES PER ADDITIONAL PIPE (Ibs) OUTLET END WITH APRON
Pipe . o | Rt=<t Inlet Rt =¥ Outlet 15° 30° 45° - — =
Rt<x|15° | 30° | 45 Pipe Rt =¥ 15 L] a5
Dia. 2 (a1 ]61 [ 29] a1 foet ot Jaa [ 6121 |41 |6 |21 [ 4| 601 e T aa t e T (i (5 [a [ s [ 2 [ o NOTES: Waltipipe culvert headwall quantties are obtainad by multplying
90| 6.02| 6.23| 6.95 | 8.51|280] 270| 265 |260 |265 | 265|280 | 265| 265 | 280 280 280|350 | 350 | 350 07| 430 445 | 460 440 465 | 495 | 450 | a95| 525] 550 620 | 640 | //—'-'\ quantity shown in tables by the number of additional pipes and
95| 6.52| 6.76) 7.54 | 9.22|320|335| 325 |320 {330 | 300|320 | 300 300 |320| 320 320 |400 | 395 | 395 05| 500 | 510 | 505| 495 515 | 545 | 505] 565 590| 615] 690 102;{_.@59%4! €ny adding to single pipe headwall quantity.
02| 7.05| 7.30| B.13 | 9.96 | 335) 345) 345 | 335|340 | 340|365 | 30| 340 |370] 365 370 | 460 455 | 420 [102”| s40] 560 575| 550| 580 | 615 | 570 | 630| 665| 685] 770 ] 765, ,_m‘b&\ Fet muanty.- i
108 | 7.58| 7.83| 8.75|10.73]420 395 355 |370 |390 [ 355]430 | 365 365 | 385 380| 385|480 |475 | 480 108"!| 595 630 | 615| 640 | 630 | 665 | 605 ] 865 705 730| 820 955 | 0\ ,k Number of bars end quantities shown in tables are for one headwall.
1147 | 8.15| 8.44] 9.34 |11.51 | 450 455 440 |445 | 445 | -445(485 | 435| 445 |485] 465 485 |580 | 570 | 575 114”| 680 705] 730| 705| 710 | 760 | 720 | 770 835] 840[ 945 [ /875! |- | ‘ﬁlﬂ P r— ARIZONA Atvision
20| 8.72] 9.03] 10.07|12.34 | 465 | 470 | 460 |500 | 460 460515 | 460] 470 500 485| 500 [620 | 600 | 605 1207 755 735 775] 760 765 | 820 | 760 | 805] 55| 920] 990 |10aQ [ I DEPARTMENT OF TRANSPORTATION
126" | 9.32| 9.65|10.75 |13.18 | 580|580 | 565 |575 | 575 565620 | 550 525 |640| 620| 640 |795 | 770 | 775 126”| 855| 75| 910] 870| 875 | 835 | 915 | 965/1040 | 1095] 1170 {1225 ° » %{M HIGHWAYS DIVISION
132" | 9.93/70.30(11.46 [14.05 | 595 | 605 585 |595 | 535 590|660 | 590| 600 |665| 655] 665 [840 | 825 | 830 13z°| 905 920 955 935| 940 [1000 | 955 (10201085 | 118512801835 |\72 3, 9 STANDARD DRAWINGS
138" | 10,57 |10.95 1220 |14.94 | 685 | 635 620 |675 | 630 620[680 | 610|620 | 705 690| 705|885 |870 | 880 138" 1005|930 [1020 965 970 |1040 [1015 [10B0| 1155 | 1145] 1365 | 14T0. | “nr75y ™ AprouED S ToR STANDARD 1
144’7 [ 11.22 [11.62{12.95 |15.86 | 720 715= 700 |700|710 7001}'15]'}05 all 810} 795| 810 000‘83019% 144°°( 1040 | 1085 |1120 1030 [ 1030 (1170 {1140 (12101275 | 1380| 1480 | 1550 o ? g_: MULTIPLE HEADWALLS
L B-i6.1(
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REVISION

i
‘s’ bars @ 12"
‘s’ bars @ 12
1 11—
| 7
—--4" ‘2 l’
T : 3 7+
+ -] 7
7 ®| t4 7
@ o E
7 3w /
ri -
7 7
ra s
Y- —
y a— on
6— L—g — o 10 paratlel 1o edge of 2P°
W bars @ 18" ‘' bars @ 187
RIGHT ANGLE 30° SEW
il
s’ bars @ 12" Al
‘s’ bars @ 12"
TYPICAL PLAN — HEADWALL WITH APRON 11—
i
2
See apron drain detail on 8-11.10 3" noteh (optional) le— ol B G
6, 16 = I s 13
‘' bars @ 12" : 5 o t4
s 1 Y g w of .
— 4 ’ P 15
L ' P e S T R——— - ‘; :s 16
e = 17
‘r’ bars @ 12°- ‘s’ bars @12'2
N 1 —1 RN}
< Omit cutoff wall shown It Ll ——
_—'h" bars @ 18" on headwall dranings,——T.-I : parallel to sdge of apron
l |_i* bar ¥y 1 J ‘h’ bars @ 18"
SECTION A-A
Wl — 15 SKEW 45° SKEW
REINFORCING _ STEEL _LAYOUT
OUTLET APRON QUANTITIES®
SKEW AT <] 15* 0" a5°
SLOPE 2:1 41 | 6:1 1 41 E:1 2:1 41 E:1 21 4:1 6:1 3" notch (optional) PN
PIPE |REINF.| CONC.|REINF.|CONC.|REINF. | CONC.|REINF.|CONC. |[REINF. | CONC.|REINF.| CONC.|REINF.| CONC.|REINF.| CONC.|REINF.| CONC.|REINF.| CONC. REINF.|CONC.|REINF.| CONC.
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96" | 215 | 3.96 | 255 |4.66 |285 | 527 | 215 | 364 | 280 | 4.52 | 350 | 533 | 265 | 4.52 | 335 | 570 | 440 |6.82 |285 |5.81 | 395 |7.00 | 475 | 7.91 For General Notes and Misc. Details see B-11,10
102 | 240 | 435 |270 | 507 |36 | 571 | 235 | 3.95 | 305 | 4.53 | 395 | 5.83 | 280 | 4.92 | 365 |6.22 | 465 |7.34 | 305 |6.28 | 430 | 7.57 | 515 | 8.58 — ) A s
Tog" | 265 | 473 [300 | 548 | 345 | 614 | 250 | 4.23 | 330 | 5.35 | 420 | 6.2 | 315 | 5.32 | 400 | 6.72 | 495 [7.93 |35 | 668 | 475 | .12 | 855 [9.15 For steol list and bend diagrams seu B-17.20, B17.30 or B12.4
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120" | 310 | 5.56 350 |6.38 |410 | 7.09 | 285 | 4.88 | 385 | 6.08 | 495 |7.33 | 365 | 6.18 | 455 |7.52 | 590 |8.90 400 | 767 | 535 | 9.22 | 650 |10.67 DESIGN APPROVED ARIZONA
126" | 330 | 5.85 |385 |6.79 |425 | 7.50 | 315 | 5.23 | 415 | 6.5 |530 |7.88 | 300 | 6.63 | 485 |B.18 | 520 [9.60 |425 |8.18 | 665 | 9.94 | 690 [11.28 ! ! DEPARTMENT OF TRANSPORTATION
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738" | 380 | 6.69 |430 | 768 |500 | .56 | 355 | 5.96 | 470 | 7.49 | 605 |9.03 | 45 | 7.56 | 555 |9.20 | 680 [10.8 | 485 |9.29 | 660 |11.30] 775 [12.83 on headwall drawi . ARD DRAWINGS
45~ Ta05 692 460 |8.08 [530 | 5.08 | 395 | 5.3 | 495 | 7.03 | 655 |9.70 | 470 | 7.99 | 670 | 9.58 | 720 |11.54 | 530 | 9.81 | 695 |11.88 | 825 | 13.62 A s
|
- SECTION B8 %&M OUTLET APRONS
*The apron q take into id the cutoff walls being omitted along outlet headwall. _
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Removed Drainsge from Typ. Seckh JM 3-88
CHEEKED
, . . -6 _, 2'w4"keyed construction
Case IV~ I2:1 Sloping Fill ‘I\W-"] joint !'rpicull-—? ee Typical Exponsion
£ = FEFEEEEPEErErErarere e ../“joim Detail,this sheet,
Case T-Level Fill ) H \4 e
with 2 Surcharge fa . e e . ] " e
} ase III- 2:| SlopingFill n ,
SECTION A-A B .
Expansion 'ml'"\l Expansion Jolnk\l
Cose I- Level Fill i i #4® 36" h bar
— Construction Joint s
Construction JolmﬁJ . _'1 . \l PR
= #4018 —
r = ,h bars 53 bors. =T T
+6 bars P “, 46 bar T
v
L———— 1 — s - L
— / = /; 1\‘ - !
For wall droinoge - st
see Sid. B-19.10. 4 ~] B l._L—vbars p
" ' sz bars
Finished | 5 3
WML'— A p B A 1 \
\ —3 f 11 si hur:"l"'_‘- e - L
4 4 : i O A I T =
1 i LA 3
_TYPICAL SECTION. i — 1
4 bars
Showing Design Coses & Drainage "

TYPICAL ELEVATION

TYPICAL ELEVATION

Qutside Foce Reinforcing

3" Inside Face Reinforcing
i"Bituminous Joint Filler ] r
| / N
| y — — \ GENERAL NOTES
. :6181:-6 dowel 1 ;'P'N :0'-10 \ 4 Construction- Arizona Department of Transportation Standard Specifications
'n{ ! m!a"—\_é-p a .: N 3 for Road ond Bridge Construction.
,-*—-' m Design- AASHTO Std. Specs. for Highway Bridges 1977.
*6 bar 4036" h bars :H | Chamfer all exposed corners
#4018"v bars—_] Fiok fer: Viarles, (hald6 Face " N dhus;unists oiherwise pofed. Dead Load-Weight of backfill=120 P.C.F.
atter Varles - Angle of Internal Friction = 33215,
- " — 3 bars S Stresses-Class S Concrete f¢ =3000 RS.I.
Batter 7€ per ft. 3 TYPICAL EXPANSION JOINT DETAIL All Concrete shall be Class S.
Qutside Foce—__ | B Reinforeing Steel sholl conform to ASTM. Spec. A-615
#4018"h b Hes Bar sizes #6 and smaller shall be Gr40 or Gr. 60, 1,=20,000PS.1.
-h bars—_ || mg Bor sizes #7 and lorger shall be Grade 60, fy =24,000 PS.1.
2. | ] “ 2 All Reinforcing Steel sholl have 2" clear cover unless noted otherwise.
- - a
S ne JOINT NOTE
HEFS g
- gga c F E a C F E All Retaining Walls shall have Construction Joints spaced at
" 55 r €% A not more than 30'-0 apart or as shown. Reinforcing Steel
£ C-P_" g - shall project through the joint.
:it 1 3 E E - Expansion Jaoints shall be provided ot intervaols not
) [ glos g, el s s exceeding 90'-0.
’ Zp- ~ - :1 w % — - Footings moy be continuous with no joint,
Z =
B -/ @
ﬂ_ f g J 5 BATTERED PILE NOTE
L - <4/ .!M: SaLIERel FILE NOTE,
‘ Neat Line Excavation—"que / / Batter Piles 3:12 for Cases [&1, 4:12 for Coses I & I¥.
A,
[ ; ARIZONA REwaon
I =1 Varies
NORFyI— " ] " DEPARTMENT OF TRANSPORTATION | .,
Add 0.9 Lb/Lin.F. to Reinf. oo 4 STANDARD DRAWINGS
el Suoviles shown on SPREAD FOOTING DETAIL T =
Sh.B-MED, et iR F Fs | Detail on B-18.20 See F % B-18.40 - T &
tii teel Detail on B-l8. ee Footi L] il on B-18.30 or B-l8.
TYPICAL STEM DETAIL See Footing ng RETAINING WALL DETAILS B-18.10
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CASE I - LEVEL FILL

CASE TI-LEVEL FILL WITH

2' SURCHARGE

Dimensions Steel List Quantities ] Dimensions Steel List Quantities :f
.o o W :
5 sz s3 h| v b fi t fz i & sz 53 h| v b fi f2 &t
& @ s s | = 2 2 2 @ 3
B|c E gl |2l =|8|= 3'505 2l = (35 323|°; H B|c | |2 = 2l e (%) 2] |2 (% 1533328
sl 8| 2|e|8| 21| 2lel8| 2|E|s| 8| E|E|S E|lB| 3 Tle|l8| 2lel8 2|8 Bl 2lElele|BIEl8 2|as|2"
; al & slal sl 3|2 s|5 & 5|2 8] 8|2]° 412 sla| &l slal &l S| 2] Sisl&] 835 512|° E:
-3 {¢-9l1-0 |I-0 33 12" 1 2-0|2 |esi2" (2-313 | 319 | 2123 980 4 =3 |11 6-6 3| Zals5)12" (26 [2 [s5 2-613 | .342 | 2201 [11BO
-3 [1-0]1-0 |10 ‘4 | 4.oles5i2" | 2-3]2 |e5)12" [2-313 | 364 | 2365]1190 5 -3 |1-2 4| 4-9]s5)12" [2-6 |2 [=5 Z-9]3].387 | 2443 [1530
-3 1(-1 [I'-0 1= 5 | 5-9]s5]12" | 2 12" [2-6[3 | 410 | 26321510 & |4-0/1-3 [I-4 5 | 5-9{e5)12 |2.9 |2 |*5 3-0/3 | .444 | 2710 (1700
(-3 -3 |1I-0(l-6 6 | 6-9s5[12" 12" |2-9(3 | .467 | 28.74[1650 7 -3 |i-6 |I- 6 | 6-9]s5]12"[2-9 |3 [#5[12" [3-3|3 | .502 | 30.19 [1860
13 1“5 (10|10 7| 7-9/s5[12" | 12" |3-313 | 524 | 3235|1790 8 |5-0/I3 |I-8 7 | 7-9|#5/12"|3-0[3 |5 3-9(3 | .559 | 36.78 | 2020 |
-3 [1-7 1022 8 |g-oles 12" [ 3-0/3 |s5/12" |3-6(3 | 581 | 3502[1930 | g -3 |r-10 S [T) 8|89 -5#4' 3.3[3 [#6)14" [4-0]4 | .616 | 40.83[2I70
-3 [1-9 |1-0|2%6 . 9 | 9-9s5]i12" | 3-0f3 |e5]12" |3-9]3 | 638 | 43192070 10 |6-0/1-3 |2-0 Tl [F-X] 9 | 9-9[«511"|3-313 4-3|4 | 673 | 50.60]|2330
-3 [ ji-ol2h #5013" 139 10 [10-9] 13" |4-3 4 | 47.66 2210 | ' |e-s1-3 |22 ilz" 138 10 |10-9[=5]12" |36 |3 4-9 (4| .730 | 6350|2480
(-3 {241 [I-0]3-2 #5)12" [14-9 11 {n'-alss)i2" 5| 6" (464 | 752 | 5995|2350 | 12_|7-0(1-3 [2-4 #614" |14-9 1 |11-9]slig" (3913 5-04 | .806 | T6.98[2630
-3 [2-3[1-0[3-6 #5)11" [15-9 12 [12-9]s5 11 w7[11" |5-3]4 | BO9 | 7394/2490 13 [7-6]1-3 [2-6 12" |15-9 12 [12-9] wel12" |4-0 3 5.3/4 | .884 | 90,84 2780
7-0[1-3 |24 [1-1_|3-7 s #6(14" |16- 13 [13-9(s6[14" 3 |w6| 7" [5-0[4 | .B77 | 8235(2810 | 14_|g-o|l-3 |28 13%|11'-0[#5[13" | 7-0 13 [13-9]#5]6l" |43 |3 5-9|4 | 966 |102.66 (2940
7-6l1-3 |26 [1'-2 [3-10 " 96 |#6)12" [I7-9 14 |14-9(ss 12" 3 |s6| 6" |5-3|4 | 958 | 9741 [2950 (15 |d-g|(-3 |Z-10 0" h-aleshi” [ 72914 [14-9] 554" 4' 6 (3 6-0/4 [1.051 [121.44 | 3090
oli-3 [2-8]1-3 [ 4-1 |s8]12"] o-3]#7[12" [1)"-3]#5]12" [ 8-9[15 [15-9]e5] 6" 3 |#7/6" 5“94 [1.043 [113.90{3090 16 |d9-0/I-5 [3-0 1" 126 [#5]11" |7-9] 15 [15-9]a5]5:"[ 494 €-3|5 [1.195 |14i.30 3340
(-4 |2-10(-4 | 4-4[w8[11"[ 9-o[e7[11" [12-0[#5]I1" | 9-3]16 [i6-9]e5 |5L" 3 o758 |g-0l4 (57 [128.50|3240 \7_|9-e[1-6]3-2 10" [130[#5[10" |8-3] 16 [16-9]=5] 5"[5"-0[4 6-9(5 [1.318 |158.86 3540
90|15 |3-0|I-5 | 4-7[¢3(1 1" [10-9[#7[11" I3-0[ss]1" | 9-3] 17 [I7-0]s5|52" 1T¢7t5§'£ 5 |1.278 [146.35|3480 18" lid-o/1-7 |3-4 12" 13 e (wal12" (93] 17 |I7-9(e6] 6"(5-3 |4 73le [1.ars 17161 [3750
9-6|I-6 [3-2|1-7 | 4-9|sid 14" |11-9]#814" |i3-3|e614" [10-3] 18 [18-5[s6] 7" [ 5-0[4 [#8] 7" [7-3]6 |1434 |16304]|3680 19'_lio-g| -8 |3-6 +8|12" 14-6(#6/12" [9-3 | 1B |18-9|#6| 6"|5-6 |4 7-6]6 [1:813 [193.01 | 3950 |
\d-o[I-7 [3-4]i8 5'-@|3" 12-0[#8[13" [14-0]e6[13" [10-9{ 19 [19-0[*6[63"] 5-3]4 |s8[6d"[7-3]6 [1.568 |i178.52]3880 2d [-o["s [3'8 #8[1 " [iI5—0[#6[11" [9-9[ 19 [19-9[=6[5i"[5-9 |4 7-al6 [1.756 |215.85[4150
CASE IIL - 2:1 SLOPING FILL CASE IZ — 1%:1 SLOPING FILL
Di Steel List Quontities | 4 Dimensions Steel List Quontities | &
o - o =
i st 53 h|wv b fi 1 fe| & ey s sz 53 h| v b fi t fe| & slEY
c3 - £| o ® & & | 5 _£|le®
wlwlolelele [ Telal Tel ol 12l el%l el 12l <% 121 3% Stad]2S| [wlw|e|c|ele| ]| TelelTelclb] el Tel=l% Tel=52 & 22|2;
SR EE R EHHEHEHEEHH B IEEIEE HHEBEHEEHEHEEHEHEHEEHEEHBE EERIEEIEE
sl el 3le e Sle| &l S| 2 S|6|& S|Ze| a8 3|2 & = aal Slal&lS|a &l S|2 S|a|a| S|2al 8 312 & “ 132
4 | 26|13 |d-9]I-0]0-9|e5]12"|6'-6] 3 | 3-ogles)i2" | 2-0f2 [s5)i2" [2-0]3 | .307 | 20971290 4 |3-0/(-3 |10 |I-0 | (-0 [#5/12" |66 3| 3-9(e5)12"12-3 |2 |#5)12" |2°3 |3 | 330 | 2149 |1520
5 [3-0]1-3 [o-n|r-o] r-1]=8[i2"] 76 4 [4-9(e512" z"a'z_as 12" [2-6 |3 | 364 | 2311 [1520 5 | 3-9[r-3 [1=3 [1-0 [16 [ss]12" [ 76 4| 4-9]ws5[12" |26 [2 [#512" [2-9 |3 | .399 | 24.43|I720
6 |3-6/1~3 | 1~1|1I-0[I-5]s5]12" |86 5 | s-glss|ie" | 2-6l2 |52 |2-9 |3 |.421 | 26581740 6 |46|(-3 6|10 [2-0|s|12" |66 5| 5-9(w5)12" |2-9 |3 |#5)12" [3-3 3 | 468 | 28.03 |1920
7 laoli-3 | 1-3[1-0[[-9]s5/12"| 96 6 | 6-9)s5)12" | 2-6|2 [w5)12" [3-0]3 | 478 | 29.00]1960 7 |5-0[r-3|i-8|r-0]|2-4[#5]11" |96 6 | 6-9(#5[11" [3-0[3 [es11" [3-6 (3 | .525 | 32,23 |2290
g8’ 4'-51 I-3 | 1~6]I'-0] 2"-0]#5]12" 106 7 | 7-9e5]i2" | 2-9|3 |#512"[3-3 (3 | .536 |-32.35|2120 8 | 5-9[1-3 | -1 |f-0[2-10[*6[10:"]10-6 7 | 7-9|#5|10413-3 3 E‘ml" 4-04 | .593 | 42.48 (2430
9 |s-0/1-3]| I-8]I-0]|2Z-4]s5] 9"|1I'6 8 | 8-9lss5)12" | 3-0[3 |e5)12" |3-9]3 | 593 | 2340 El G-Qt -3 [2-2 [0 [3-4 [#6]1" | 6-6 |#5]11" [1I-9 B | 8-9(e5011" [3.6 |3 [s6[11" |4-6 |4 | 662 | 5230|2680 |
10' 5'.§{ =3 | 1510 1=0] 2-B[#5[14"| 6-6#5[14" [ 12°9 9 [ 9-9(e5[14" | 3-3(3 |e6/14" [4-0]4 | 650 | 43.30|2560 10 | 7-3]1~4 |2-5 [I-0 [3-10}e7]11" | 7-9|#5[11" |13-0 9| g9ss(il" |3-93 |ee)Il" [5-3[4 | 753 | 64.85 | 2950
11" [ e-0[1-3 | 2-0[(-0] 3-0[ss|i 2"| 7-0[s5]12" | 139 10 I.O’-BIIS}I_Z" 3.3|3 |#5/ 6" |4'-3|4 | 707 | 56.26 | 2780 | | 8-0[I-5 [2-8 | I-1 [4-3 [#812" [ 8-3]#6[127]14-0 10 [10-9[#6 4-0[3 [#6] 9" [5-6|4 | .866 | B1.22 [3220
12’ 6'-§ll'-3 2-2]1-0[3-4 -'F|1|" 79 .3". 149 0 |n=ess (11" 36|53 |es[5:"a-0]a | .764 | €9.12 [3000 12_] g-9]1-6 [2-11|1-2 8-0[#7[12" [9-6[w5[12" |6-9| 11 |II-9|#7]12"|4-6 |3 [#7] 9" |6-3 |5 |1.005 | 94.98 | 3500
13" [ 7-3[1-3 | 2511 ] 3-9]e8]14"] 9"-0]e614" | 15- 12 |12-9/s5] 7" | 3-9[3 |#7| 7"[5'-6 |4 | .853 | 88.23|3030 | 13| 96| -7 [3-2 | 1-4 9-3[e7(12" [10-9[w5]12" | 6-9] 12 [12-9[wu7] 9"[4-9(4 [s6] 67 [6-2 |5 [1.134 [114.88 | 377
14 | 7-91-3 | 2-7| -2 | 4-0[s8[12"| 5-0|#6[12" | 16- 13 |3-9/85 6" 4'513 276" [5-9 |4 | 933 |103.52 3250 14 [10-3[r-8 {35 [ w-ols7i[n-alss 11" [7-3 13 [13-0e8[11"[5-3 |4 ui_s@" 6-9(5 [1.293 |131.67 | 4040
15' |83 1-5 | 2-91-3 | 4-3(#8[12"| 9-3|s7]12" | 11-0[%5]12" | 8314 14-0[s5] 6" | 4-3[3 [¢7[6" [6-0|4 [LO67 |112.78 [3590 15 |I-0[1-9 3-8 10-3[#8]i12"|i1-6[#6]12"[8-3 | 14 [14-9|#9]12"[5-9 [4 [#7] 6" [7-6 |6 [1.463 [153.76 [4310
16 | g-9|1-6 | 2411 I-5 | 4-5(e8]11"| o-6e7{11" |11-6[s5]11" | 8-9]15 |I5-9] 4-9[3 [+7/52"|6-3 |5 [1.208 |[127.33 3880 16" 1r-9]1-10]3-11 | -9 12" |16 | 48[ 12" |12-9[s6]12"|8-3 | 15 |15-9|a7| 6" |6-0 [4 [s8] 6" |8-3 |6 |1.619 [191.22 | 4590 |
17 19-3[1-713-1]1-6] 4"8[s9[13"[10-6[#8]13" | 12-6|=6[13" | 9-3[I6 |I6-9 4 [o8]6l"I7 0[5 [1.333 [152.10 4160 17_[12-6[2-0 [4-2 [ 111 11-9 281" [13-3(e6]11" |89 | 16 |16-9|+7|5¢"| 6-6 41‘5 5:" | 8-6 |6 |1.847 |214.43 | 4930
18" [ig-g[1-9 ] 3-4|1-7 | 51 |moi13"|11"-9|#813" | 13-0[#6[13" | 9 9/17 |I7-9 4 [s8|62"{7-6 |6 [1509 |172.70|4320 g [13-3[2-1 |45 |2-| 12-3|#8||0" |4'-cEtlo" 9-3 17 I7-9|a7]| 5" |69 |4 |w8| 5" |9-0|6 |2050 |244.51 | 5200
19" [ig-gl -1l | 3-61~9 |53 o/ 12" |z'¢%uz' 13-g(s6|12" [10-3]18 |18-9]e6 4 [+8]6" [7-6 [6 [L.TIO [191.44 4670 19 _[14-0[2-2 |4-8 |2'-3 13-0[#8[10"[150[#6[10"[9-3 | 18 [1g-a[ea|7s" (773 |5 [s8] 5" [9-6]7 [2.264 [27931 | 5480
20 [11=3[ 2-0] 3=9] I10[ 5-8 [Wd 1 1" 17-3[s8]11" M‘-ﬁu" 10319 [19-9]s6 4 [e8[5:"|8-0[6 1877 [216.42|4760 20 [14-9[2-3 [ 441 [25 13-3[+3(107[16-0[w6[ 10" o=3 [ 19 [19°0 e8] 5”770 |5 [s8] 5" [10-0[7 2488 [31267]5750
c F W E 4 Total number of bars in cross-section
f2 bar fﬂ] — NOTES:
b bars, Jl _~tbars ’\ ﬁ See B-18.10 for General Notes and all other Defoils.
f | a ~ All h,v,fi and f2 bars shall be #4 bars spaced as shown. ARIZONA REVISION
mi J_[_ / / r3) J_I— DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION
5)'1_]] . \ Tt bars STANDARD DRAWINGS
" l_l_CI- - L] STANDARD MO
G* kel CANTILEVER
ke RETAINING WALLS
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omaws GFe 173 |G| 5; pars wes |4
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CASE I — LEVEL FILL CASE Il - LEVEL FILL WITH 2' SURCHARGE
PILE STEEL LIST QUANTITIES™ PILE STEEL LIST QUANTIT!
DIMENSIGNS PATTERN 51 52 53 h| v 1 piip2|p3 ;3 & & & PAMENSIONS PATTERN 51 52 53 h | v pi lpz |pafs = ESE'
& o 2els ¢ G CR £
= = 2 = £ |I%]| £ g S 5 pu] £ g £ £\l = g g s 8 |
wlwielclrle|8alalels 2|t gg§g3 g.sé;'sz.gaégiézx Hiw|s|c|Fle |83 ;ggggggg%%ggggg-§.a§§2g§_m~
r—mwmau_j.:',w{%_,!ﬂ,g_:g.l‘”,g""’(ﬁ"”“‘"guugwﬁ L dlegl 31?8 2|22 (2] 217w 7 e guuéfﬁﬁ
4 [4-0| 23| 1-3 [1-0 [1-9 |1 [8-0 252" 56 3 | 3-9 &5 (12" (45 127 %6 489 | 4 |4-0|2-3|1-6 [1-0 [1-6 |1 |8-0 a5 12" 5-6 3 [ 3-9]5 [I27]a5 JI2” 5 469 | 36.9
5 [4-323[1-6[’-0 |-o]i [8-0 512" 6 6 4 | 4-9e5 [127[s5 12" |e6"] [46 524 | 44.1 5 [a-6|2-3]I-61-0 [2-0[1 [8-0] 512" 6.6 4 | 4-9[s5 [12"[a5 (12" (46|86 545 | 446
6 |4-6|2'3]| (-6 |I'-0 |2-0]I |8-0 7-8 5 | 5.9 |85 12" |5 i2" [s6"] |e6 579 | 46.8 6 |4-9[2-3]1-9 |I-0 |2-0]1 [8-0 |5 12" 76 5 | 5-9]5 inz" o512 [s6"  |u6 600 | 473
7 |a-9| 23] (-9 |I-0 |2-0[1 |8-0| 8-6 6 | 6-9 (85 12" [¢5 [12" [#67] [#6 634 | 49.5 7 |s-0[2-3]rs|l-0 |2-3]I [8-0 5 [12"] 8-6 6 | 6-9|n5 [I2"|#5 12" |ve" |86 .654 | 50.0
8 |5-0]2-3|1-9 -0 [2-3]1 [8-0 9.6 7 | 7-9]%5 12" [25 12" [s6"] |s6 .688 | 52.1 g |5-6|2-3[2-0[1~0 |2-6]1 [&-0 #5|9'| 9.6 7 | 7-9]e5 [12"]#5 [12" [»7 [ 730 | 64.2
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* Top g bars Omitted # Total number of bors in the cross-section
|—-— W HOTES:
& L F 4 E —— __w_‘ ’-""—J Al Piles shall be HPIOX42 and Material shall conform fo ASTM A36.
661616 | ity g Top & bot. - .y piling shall be driven to @ minimum bearing of 55 tons.
| IEﬂL:’.wM—Jl-aH—*:—QBT _I'~B\fones«_-§1 FG%. 30 1\!\!‘!‘%!‘3 Mozimum shear resistance of each pile is o"qumad to be 20 kips.

-

If the secil immediately below the pile cop is unstable or poorly
consolidated, The pile pattern shall be checked
All h,v, and f3 bars shall be #4 spaced os shown.

_Vﬂ!._.1

st bor S  See B-18.10  for General Motes ond all other Details.
H- ibar| W|e If pile splice is required, see B-19.10 for Details.
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1" |g-0] 20]2-o|l-0 [3-0]) |T-0 85 (12" | 5-6 %5 |13"14-6 | 10 |10'-9 sc |2 | 818 [ 729 1" | e-8| 2-0[2-3|i~0 (3“3 |1 |86-0 7 [12"] 7 0s5 [i2" 146 o 2
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FOOTING STEEL DETAIL

RETAINING WALLS
ON CONCRETE PILES B-18.4C




Control Joint

NOTE

GENERAL NOTES

Max. spacing 24-0
Solld block cap Expansion Jolnt If ralling or barrier is directly Construction - Arlzona Department of Transportation
Max. spacing 96' -0 attached to the wall, a special
v 9 deslgn lsfn;aqulred. Standard Speciflications for Road and Bridge
—_ - Wnere traffic Is adjacent to the Construction. =
T ] I | [ ST T ] I top of the wall, guardrall should o
| T T I I I I I l be set back from the layout |ine esign - AASHTO Standard Specifications for Highway
Omit mortar from vertical at least 3 feet. Bridges, 1983 Editlon, and 1984 through 1986
Joint In first coarse avove [ T T T T T T T T T TITT T T T e L ool . Interim Specitlcations
proposed groun ne a * . -
centers for weep holes. Fill 1 T I T l 1 ] T | T | T l T T I | i T I T T I I l T T | L Masonry block, mortar and grout as per 1385 Uniform
all cells with concrete. I I I I I I I I I I I r Bul lding Code.
T /“f’;g:;‘df'eége Dead Load - Welght of backflll = 120 PCF
T T T T T T T T T T T T T Angle of Internal friction = 33°15'.
I I 1 I [ I [ i 1 T 1 T I I T I I TJ 1 T [ 1 I 1 I |_| All concrete shall be Class 'S' unless noted otherw!se.
Relnforcing steel shall conform to ASTM Speclfication
: AB15. Bars shall be deslgned as Grade 40 but may be
I—————- 7
i_' 7 furnished as Grade 40 or Grade 60.
All bend dimenslons for reinforcing steel shall be out
TYPICAL ELEVATION to out of bars. All placement dimenslons for
Vert. rainf. each side of reinforcing steel shall be to center of bars unless
Control Jolnt-Raked mortar
Joint each face. ::;:;:}ml_lo;::‘:}aﬂnd noted otherwlse.
- Exp. Jolint- premolded L All reinforcing steel shall have 2' clear cover unless
Design |imits for siope expanslon Jolnt flller.
or surcharge. Typical A _ noted otherwlse,
all walls, Layout Line f ™ f Stresses - Concrete .......... f'c = 3,000 psi
2-0 Leve! Surcharge : o8 Masonry +.vvvavawss f'm = 1,350 psi
e — - Reinf. Steel ...... fs = 20,000 ps!
Front Face Design requires a minimum allowable Sol| Pressure of
> T %" Gap Control Jolnt 1,500 PSF.
] — K ‘D' bars For wall treatment and type of block see ProJect Plans.
Layout Line NI CONTROL JOINT DETAIL This drawing compatible with block types shown on
ol. QOOfg:?O:HGUET?lsﬂ Arlzona Masunry Gulld Standard *10B0-80, *1030-80,
. ) ad *2000-80 and *2010-80.
40 168" — Toe of slope g
g Intersection ES
'A' bars !IE e .
2cl. = 1% '"? A" bars Control Joint
7% = = 2 ol - or Exp. JoTnf\
' — " - a |
NJH 2-0 2-0 = Masonry Wall )
. =)
TR ‘ old edf :T
ol - Jl='B B bt = ™ ////
FlE - J('B' bars —_ll_ nrs-\ - ‘=0
—-= { ' —— —®) 4 I 012"
b ¥ . ﬂ:\"— bars iy ~'E' bars o T~ —
— a - a n_‘ ‘:’ 1Fl bﬂ!’s - a bﬂl's ‘-,______‘
= ° \’C' bars < | ° <
B ava ] E Ftg.
" . Neat Ilne rEkon agt '”n: Wall Helght | wall n|:+h Relnforcing Bars . ¥
4 bar excavatlon L Type | W A B C D 3 F
t1on .
10| 1-7 0 to30| A | 30 |*4eie’ | *4mie’ | — | — [3-*5] — pr-g| OpTienel constr. joint
) 'W 3-1 to 4-0 A 3-6 *4pl6" | *4el6" —_— ——— 4-m5
LS ! 4-1 to 5-0 A 4-0 | *5e16" | *4el6’ | 4016’ | —— | 4-*4 | 4-%4
§-! to 6-0 B 4'-6 *5el16" | *4el6" | "4el6" | "4el6" | 5-"4 | 5-"4 FOOTING STEP DETAIL
TYPE A WALL TYPE B 6-1 to 7-0 B 5-0 | "6el6* | "5el6' | *Sel6" | *4el6" | 5-%4 | 5-=4
W
-1 to 8-0 B 5-6 *gel2* | *5el2" | *Sel2" | "5@12" | 4-%5 | 4-*5
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A
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/Flarne cut
holes
/]

A
[
11

¥

4o

Bottom o:/
footing

E

w

LEVATION

Laa

PILE ANCHOR DETAIL

Y2" ¢ x0-6); bar

1
& T 1 .
B 34,9
6'*x'L" Standard :
Pipe. Cut plpe to : .
mateh slope. Galvanlze ! S
after fabricatlion. ! |
i o’
! -
Notch pipe to hold ) '¢ybor.
Weld bar to pipe with (N ¥,* Chamfer
flllet weld, each end. around plpe
SECTION B-8

PLAN

DECK DRAIN DETAIL

Bend bars as requlred to
malntain top clearance.

Tackweld
(Typlcal)

SECTION A-A

T

'

Upper Section

45*

|

_2- Plate gulides
4'x %'x 0-6

\Sncﬂon In place

PILE SPLICE DETAIL

Pipe

Depress Slab

Finlshed
Ground |ine

ALTERNATE A

Posltlon
Posltlion

Horlz.
Vert.
:jl

Vs
o

SECTION C-C

Backfill

7| »Geocomposite
j Drain.

3" +Drain plpe @
10" tetrs. Slop
Y2 'per foot.

Finlshed
Ground |ine

WALL DRAINAGE

ALTERNATE B

GENERAL NOTES:

Tonstruction - Arlzona Department of Transportation
Standard Speclfications for Road and Bridge
Constructlon.

Structural Steel shall conform to ASTM Specification

-

Ade.

All walding shall conform to the requirements of the
Amerlcan Welding Soclety, Structural Welding Code,
Dl.1, 1980, revised to date, and as modifled by the
AASHTO Standard Specifications for Welding of
Structural Steel Hlghway Bridges, 1981, revised to

date.

Roadway Drains shall conform to ASTM Specifications
A53, Type S, grade "B'. Galvanize after fabrication
In accordance with ASTM Speciflcatlons Al23.

Relnforcing Steel shall conform to ASTM Spec. A615.
Bars shall be grade 40 or Grade &0, fs= 20,000 psi.

PILE SPLICE NOTE:

When piling Is to be spliced for further driving, upper
sactlon shall be lowered on section In place and tapped
Iightly with hammer to full bearing before butt welds
are made. When plling Is to be extended without further
driving, omlt gulde plates and make butt welds contlnuous
across web.

PILE POINT NOTE: tOnly when required).

Manufactured plle polnts shall be attached by means of
a single bevel groove weld across the full width of
each exterior face of the flanges of the plle.

The flanges of the pile shall be prepared by flame cutting
a 45 degree bevel at the bottom edge of each exterlor
face of flanges. 45 degrees bevel size shall be 1/2 the
flange thickness.

Groove welds shall be 5/16 * for all HP plles 8" thru 14°,
HP14x117 shall be T/16 *.

lyq‘___
_*}
>
Contlnuous porous backfll|
materlal (Fine Aggregate.) /
£
1Cu. Ft. coarse aggregate (AASHTO ¥

M43 Size No.T) securely tled
In burlap sack at each drain

locatlion. Chamfer all exposed corners

thus unless otherwlise noted.
Thls note applicable to all
sheets pertalning to the
structure.

CHAMFER DETAIL

DES DN APPROVED REVISION
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Place one *4 top bar
and one ®"5 bottom bar

Bar spacing measured parallel to & bearing. S

parallel to & Rdwy.

_I
s
o ? s
L ' = = !
I —t
1 i
T, !
A A =) LA
i !
=R \ / ! -
*® 1 =
" N 1 § Roadway i
® H m
n % T in
-] - e -l
1
s / : >
@ 1
= i ®
. i 7 skew E
o i ," Angle & )
1 K K
i ’-" } ikew "
, 3 ngle
ih\.i Bearing 1~ 90° * * 4 \i Bearing o K
9 ! ) A .’ s s & Bearlng
» " . = - -
150 MIn * #* 150 Min. #*# 150 MIn, r
* f 1 1
PLAN A
* Length shall be Increased when
necessary to elliminate surcharge PLAN C
P B fad 7.
Yo" Tooled PLAN B load, ’
2 .
radius (Typ.) # %For skew angle ovar 15°
i Extat 3¢ 3' Hot poured sealant ( ASTM D3206) GEMERAL NOTES:
aw or X187, —_———————
PCCP - . lul lastic filler (ASTM D3204) Construction - Arizona Department of Transportation Standard
ce /ﬂ\:ﬂ . //3 Wide cellular plastic oA Speciflcations for Road and Bridge Construction.
I Design - AASHTO Standard Spec!fication for Hl?hway Bridges,
L ol -~ 9 1983,Edition, and 1984, 1985 and 1386 Interim
1=~ = Speciflcations.
T 1 *15-0 NIn. All concrete shall be Class *S" f'c¢ = 3000 psl.

Reinforcing steel shall conform to ASTM Speclfication
A615. Bar sizes *6 and smaller shall be deslgned as
Grade 40 but may be furnished as Grade 40 or Grade 60,

= AN
M 3" Wide rigld polyethylene or
*6 0 12 ‘—fé_-—& polyurethane foam spacer.

. \40' Roofing paper . Yz* Bituminous fs= 20,000 psl. Bar size *T and larger shall be
L—l—L ——J“'S A bond bresker (2 Layers). - = A0 Joint Filler designed and furnished as Grade 60, fs= 24,000 psl,
\ Detall ' A = =4 g 18 "4 g 18" __I'.\" | ok BoEETr All bend dimensions for reinforcing steel shall be out to
&- *5 bars e 7 Dy /" o 9 out of bars. All placement dimensions for relnfarcing
G steel shall be to center of bars except as noted.

All reinforcing steel shall have 2* clear cover unless
noted otherwlse.

Structural steel shall conform to ASTM Specification A36.

All welding shall conform to the requirements of the

- Amerlcan Welding Soclety, Structural Welding code, DI.1-80,

as modified by the AASHTO Standard Speclflicatlions for

Welding of Structural Steel Highway Brldges, 1981.

Concrete Pavement Alternate s i
|'r L] . LJ .
1 A - s &) s s Y
— ra

-]
L]
i
81 tunl nous %% holes at 9 R =
| & k k-s e 12"
”

pnvemenf-\
"B o 9

1-0

,?1 ¥,* Chamfer Paint and Painting shall conform to Standard Specifications.
- s 1 Contact surfaces shall not be painted.
s ey Dimensions shall not be scaled from drawlngs.
L 5 x3'x)fz! e %:o \ ’
See Abutment Plans
ryp)r.bz,* for bar Detalls
4

*#@x1-3 Anchors

4
2 alternate o '

NOTE SECTION A-A GESIGn APFACYED AR TZONA REVIS HoM
Omi+ guard angle thru ralsed _— ; 3 DEPARTMENT OF TRANSPORTATION
median and sldewalks. A Lol HIGHWAYS DIVISION
Bituminous Pavement Alternate STANDARD DRAWINGS
Wﬁ F;: STANDARD WO,
BETAIL * A" - x| APPROACH SLABS 8-19. 11
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[

¢Q 5-6 Deep Lug

1 q—i 3-6 Deep Lug

15 15-0

New Approach 51ab

See Bridge Plan
for Skew

!
H]
H
]

IIS'-U urn.!

éshg
Anchor Slab

Expansion Joint

3

Yo' Tooled radius ( Typ.)

3" Hot poured sealant
{ ASTM D34086)

3
fliler,

Wide celluar plastic
[ ASTM D3204)

3* Wide rigld polyethylene
or polyurethane foam spacer

A

DETAIL

NOTES
All Concrete shall be Class 'S'. f'c
All Reinfercing Steal dimenslions shall be to center of

= 3,000 psl.

bars unless noted otherwlse.
All Relnforcing Steel shall have 3*

noted otherwlse.
Reinforcing Steel shall conform to ASTM Spec. AG15.
slze "6 and smal ler are designed as Grade 40 and
furnished as Grade 40 or Grade 60, fs = 20, 000 psl.

Bar size *7 and larger shall be Grade &0,

clear cover unless

Bar

fs =
24, 000 psi.

Anchor lug to be cast In precompacted roadway embankment
or formed and compacted to embankment requirements

prior to the casting of Anchor Slab.

o

8 - *5 bars

PLAN - NEW APPROACH SLAB
See Detall 'A' when Abutment
has Expansion Jolint
Y ki
*4 o B I
e Y \ 15-0 ; 15-0 ' 15-0 3: Approach Slab
i 1
New or *5 o 8" x8-0
Ist. PCCP . 40* Roofing paper
Exls —\t . “4 g 12 / A /bond breaker (2 Layers)
l = ——————————————= H """"""""
. =] #_al 5 & o e & & & & & & & & & 3 ® 3 S e
===y f H S - =
Jolnt !Il\‘\l ol s ’—l A8 —6 - *5 bars
Constr. Join Stagoer *6 @ B'x |, T @ ; E”I gprlgnal“ AN ®
1%° x 18* Load 40-0 as 5""-""""_3 ' Constrs. Jts i - enstr. ot NET S 5 N
Trengfar Dowels @ 5’[ i *5 ¢ 12°
at 12* T o =
e o | o
. . 2-0 6 - *5 bars
s v L see g |
Approach Slab
1“6 Expansion Jolint
See Bridge Plans

SECTION A-A

Abutment with
Expansion Joint

(fe_:l type Abutment

DESIGN AFPROVED ARITZONA REVISIOM
DEPARTMENT OF TRANSPORTATION
A el HIGHWAYS DIVISION
STANDARD DRAWINGS
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o - ANCHOR SLAB DETAILS B-19.12
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End of

Expose

¥2* Bltuminous
Joint Flller

d Aggregate One layer 30® minimum
roofing paper bond
breaker

Optional Construction

Joint

SECTION A-A

Front face
of wingwall

[ Exposed Aggregate

g

Y2* Bituminous
Joint Flller

SECTION B-B

1-3
ormed

4=
Wingwall ( Typ.) .
l Constr. & y Constr. &
- C End of C
R i C | NOTE: Wingwall (Typ.) !
[ ] i Bl B,C and D equal spaces i
3 i measured along slope £
o i B B H
L] I3
a — | L — J ‘
wi 4
! !
] I ; A ‘§|
A ‘—l
E'-' Bl : — !.’
‘ i [_‘ 8ra. L1 BFQ.\ i/
[5] A 7
o S | | et T ———— | R | N N, S i e frmr e
3
“ \42_ |~ ™ Front face of abutment ’\%/ - J
8
L]
3 | _— Exposed Aggregate ( Typ.)
s (T
2
S
% \ 7_-—— Redwood dividers ( Typ.) ‘ﬁ/
. PR : 4 R -
i i i i
! '"A' Equal Spaces R i 'A' Equal Spaces i
} ! h |
aad -
PLAN - RIGHT ANGLE BRIDGE End of Wingwal ! PLAN - SKEW BRIDGE
B0 Min.
&
L For walls with vertical NOTES
4' x 4' Nominal Redweood rustication fill volds
divider (Typ.) with concrete, 12" deep. All slopes shall be paved as shown. See Contract
(Typ.) \j c Plans ;or' number of A, B, C and D Equal Spaces.
oncrete for slope paving shall be Class 'S',
E'r.fhxaﬁl p‘i"n.',‘?ri.ﬁoﬁ“” Front face f LA 5003 psl. with exposed aggregate
. s .
e 18" (Typ.) of abutment ER b:ry:’f:cheg.x mum size coarse aggregate shall
"~ Welded wi fabrl hal | - Wl.4 . 4.
A% ‘lag Boids 1-3 Formed wire fabric sha be 6 x & 1 x Wl.4
on two sldes o
o 18" T SECTION C-C
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1
Limits of Structural i ngs

Excavatlion

/"./_ Abutment

Original
Ground Line

Abutment footing—" '

Limits of Structural
Excavation

Top of Berm

Neat 11ne
excavation

Top of berm or
finished grade

shown on Ianst -

Top of Berm

original
Ground Line Original
Roadway Ground Line
Embankment 16
»W— &'L_Ltju WINGWALLS
= original
Ground Line
TYPICAL ABUTMENT SECTIONS
+ £ +

5 -. =
H d
i DIB
v |Pler footing H

e S AR e e |

TYPICAL PIER FOOTING PLAN o

Original Ground Line

FInished
shown on

rade
lans

Finished grade

original
shown on Plans

Ground Line

7
-

\\

Neat |ine excavation

TYPICAL RETAINING WALL SECTIONS

original
Ground Line

Roadway Embankment

Neat |ine excavation

TR

No excavation payments
for footings on piles
or drilled shafts.

Original
Ground Line

Neat |11 ti
TYPICAL PIER ELEVATIONS eat 1ine excavation

NOTES

IndTcates Structural Excavation
Finlshed grade
shown on Plans
(Front face)

=

Indicates Roadway Excavatlion

For any footing on plles or drililed shafts do not
use neat |ine excavation.

For structure foundations above original ground |lne,
construct roadway embankment to top of berm or
finished grade before strucural excavation Is made

If no roadway excavation or embankment Is Involwved,
structural excavation shall be measured from the
original ground I|1ne.

*Top of berm’ shall mean
point of Intersection

P z ?’

between front face and slope.
Original Ground Line

Roadway Embankment BLS1CH APPROVED AR 1Z0ONA REVIS IOM
DEPARTMENT OF TRANSPORTATION
AL Ll HIGHWAYS DIVISION
STANDARD DRAWINGS
APPROYED FOR STANDARD MO,
DISTRIBUT oM STRUCTURAL EXCAVATION
A Epd, £ PAYMENT LIMITS 8=19.,50
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wIEW




Retalning wall
?/‘or Wingwal |.

~

k Abutment Footing

TYPICAL ABUTMENT FOOTING PLAN

Approach Slab

Original Ground Line

Al-6

Top of Berm

........ L
R R IR
LT 2
5
(55 S
o tetele etelele o
SO
edatodetetedetotetetototetetoto

Top of Berm,

Slope Paving
or Orliginal

Ground Line.

TYPICAL ABUTMENT SECTION WITH APPROACH SLAB AND ANCHOR SLAB

Finished Grade

Subgrade

=

Ooriginal 4
Ground Line

O FiLia T4

Roadway Embankment
Ck’{/fh

] shown on Plans,
Finlshed Grade 4
shown on Plans.
(Front face)

Finlshed Grade

Siope or
Grading Plane.

or finished grade
(Front Facel

Original
Ground Line

TYPICAL WALL SECTIONS

NOTE: Structure Backfill is required only when
the wall falls within the roadway prism.

Top of Berm :
Fadl ud

original ground |lne

Approach Slab

! ! 1-6 Orlginal Ground Line
l_r—;/—\aﬂ‘,
L]

TYPICAL ABUTMENT SECTIONS WITH APPROACH SLABS

Top of Berm
>

Original Ground Line

"N

L n

=16

e

—

!
§
f

8 Limits of Roadway Prism

Subgrade

Structure Backfllli
not required

TYPICAL PIER ELEVATION

NOTE:Structure Backfill

2%

B S
ote%etetetetes
Zetetetelete%ete N
NOTE:

Roadway Prism shall

Pas Ground Line,
*Top of Berm' shall

is required

for plers only when the pler
falls within the roadway prism,

m Indicates Structure Backflll.

be the distance between points of
intersection of Roadway Embankment and Original

i I

K.ippro.'hf:.h Slab

(Orimnal Ground Line

mean the top of berm or elevation at

point of Intersection between front face and slope.
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Use backing strip \\\\Jv—— - — Jl

PIPE PILE SHELL

SPLICE DETAIL SPLICE DETAIL

FLUTED PILE SHELL

Q'Chosnfu’7§

Nominal

Size

o

DESIGN ) DESCRIPTION OF REVISIONS _ |MADE Y] DATE
DRAwN 173 . conc. closs
CHECKED 313
Full shell thickness _E| —.GE"ERAL H-.o:l:_E.._s_
4 E
Full penetration butt weld. L continuous fillet weld, ol PRECAST AND CAST-IN-PLACE PILES

Design -AASHTO Stondord Specifications for Highway
Bridges 1977, =

Construction = Arizona Deportament of Transportation
Stondard Specification 1982, revised to date.

Reinforcing Steel shall conform to ASTM Spec. A GI5.

Baor sizes #6 and smaller sholl be Grade 40, fg= 20 000psi.

Baor sizes #7 ond lorger shall be Grade 60, % = Z4000ps|

Spiral reinforcing shall be cold drawn wire conforming

to ASTM Spec.
PRECAST PILES

Precast piles sholl be cost 2-0 longer thon net required length,
or approved driving head provided. After driving to o depth
sotisfactory to theEngineer, the excess length shall be trimmed
off to 3"above the bottom of the footing and the pile sdges
beveled. Vertical reinforcement shall be cut off to provide I'-6

d If extended pile is ko be driven further,the longitudinag!

3'pitch 40 || 3"

6 spo.® 6 3hoops”

ERERUTTINNHN

4close wraps —

"‘-‘T * Swire
1+

o

&" pilch

Uniform _ Section

3" pltch 59
close wrops

PIPE PILE SHELL

FLUTED PILE SHELL

THIN walLL MANDREL — DRIVEN PILE SHELLS

SECTION A-A
6"6:“".”:"" & 4-#6 bors when ground line |
Jralng, et k is above cut-off line. |
'I?"W cut-off _@ @ For Foundotions s s
P : Morhine
For Col's e Nominal butt dia. M 9 SECTION B-
g r_._(‘ iometar.
f{_:: | 0| | | 2 | 9 " | T
Foi . i - t— - _rL to
i 1 oer -[ .‘?I | 5
- o = I ] o, a|
g 4 5 of 2
IR ERI I : S
- —~ 3 "
L © ¥ = E § 3 r ¥
3 s = = =
s i g 5 £ g 2
Ble I} 3 B = || 3
B g ] 8, @ E g
I § 3 s
M| L] g = 2 £
= ] wl o 2 B =
#3hoops 1-0 | -l B 8; 5l
min. ctrs. t g F Nominol_butt dia. ol 12max s
3 i ul 4-"gbars 3_3 § % -
A 5 Nemnitundo M ol s 4 =
TRESTLE TYPE = = L EE g 0
SeesILE TYCC = # .
Reinforcing- both pipe and fluted - S I ] g? 2 L g
£ =@ 8 ® &
shells. ) 2 £ Sle 5 g 35
TE - Trestie Type Pile— < 5 x slBEs8 gl =
Ground line indicated shall be H T 3 - 23 2 s
channel boltom as shown on & P = 39 o
Rdwy. Plans_for_piers st ™ Bl E
Ground line for integral qbulmenls -g B e % 2oy §
M'gmbe“ Rbutnent pile shall 58 “E=3
il n e al - 3
have zf?‘ Z'rl'eor :ieel even o Hind £3
if gmunc Tine should be af ‘or L.l ) o Glw 2 Ex - 3
above top of pile, - -
|1 8*min dio. min, dio, _|'[&"min dia.

-

(Mot fo be wed os trestle piles )

PREGAST CONCRETE PILES

EmuEﬁT'IQN TYPE
G AST - CONCRETE PILES
CAST- IN - PLACE CONCRETE PILES AST CONCRETE PILES
Type of Min. shell [No.of | Approx. |Area of [Max. Length |Max Length
shell hick Pils; Shall Spacitications Bars |Wr. per |nominal |L for | point |L for 2 point
Pipe .1641n._ |ASTM A252- 50,000 ps! min. UIL. [ Size Un. F1._pross secupick-vp ___|pick- vp
Fluted S guge  |SAEIOIO or [015- 50,000 psi min. UL, (3- %6 | 2054 | 196 L. 1
Mandrel Manuf standord 4-49] 265 |56 al L
s
Driven 18guage sheet stesl, 8- #7| 335 | 324 a9 74

steel shall be lapped 40 diomelers for the splice. Concrele for
precost piles shall be Class 5, internally vibrated,

CAST-IN-PL A/ PILES

Conitractor shall be responsible for furnishing shells and
woterproof end closure of sufficient strength fo drive without
distortion, domage or leckoge. Type of end closure shall be chosen
by contractor fo suit driving conditions, ond shall not  exceed shell
diometer plus 172" Shells sholl be driven only with monufociurer's
stondard driving head and, if necessary, with o driving mandral,

Mill inspection of all shells shall conform to current Standad
Specifications .

All shells shall be filled to cut off elevation with Class S
concrete internally vibrated. (1, = 3000 psi)

Trestle bent piles shall hove o minimum butt diometer of 14"

All pile matarial shall be new or unused.

PRECAST PILE PICK- UP NOTE: Pick-up peints shall be
plainly marked on oll piles after removal of forms unless speciol
lifting devices ore aottached for pick-up ond all lifting shall be
done ot these points.

The use of special embedded or attached lifting devices,
the employment of other pick-up points or ony other method
of pick-up shall be subject ko approval by the Engineer.

ARIZONA
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISIO|
STANDARD DRAWINGS

PRECAST AND CAST-IN-PLACE
CONCRETE PILES

STANDARD WO

B-20.10




DESIN Tual DESCRIPTION OF REVISIONS TMACE 8v] oaTE |
awn cAe_ | 173 fg?&w Hefaz AT
CHECKED wo 3-13
]
See General Notes
, .N]. = | r | |
— (40-30 SR. Strands L =t & } GENERAL NOTES
| Lo S —
b +4 bars ‘ST — ] ™~ = =1 | DESIGN -AASHTO Stondord Specifications For TOLERANCES = Pile ends shall be plone surfaces and
14" o= T2 ? — o E E Highway Bridges 1977, perpendicular Yo oxis of pile. The maximum sweep
- w ] . T Q (=, = | . ( deviasion from d clong two perpen-
AL L _ b ;_% g% ™ T & j_ | CONSTRUCTION- Stondard Specifications of the dicular faces of the pils, while not subject 1o bending
22| el |22 s~ SECTIONEB 2 fg| 2 Jﬁ g2 = " Ariz. Dept. of Transportation Edition 1962. All consiecion  forces) shall not excead 1/8"In any 10'of its length, 3/8"
. - ] I 5|5 | | fications for precost piling shall applyexcept i gny 40'or 3/16"x (total length in f1.) = 20 feet.
. 12-Lb S.R. Strands — = ,LE’ £ oy : @ |- -y 05 otherwise noted here,
-2 " |- £ = = =
. { g - g2 of 8 2 H-T11 B CONCRETE- Concrefe in the prestressed pile shall be B.f——U'LD.ﬁU:s B":': oty “ﬁ""';d oy ':' "’:: paly
. o r—t 8 F S 5y P11 = Class 5 ond shall have a minimum compressive cylinder e a Coragoec MY bus Baghiesc. Altechment
e £ - 2 @ ° = k] a of the build-up to the pile sholl be by the same
= BL Il:nr! _fB -8 © 5 28 g = 5 ’;’mh"' & )of SCDO'W 01 28 days. Compressive cylnder e node given for pile heads sxcep! that edges nead not
o —t g8 | 3 pe SEEL4] 5 ;:'9' ot "’F";"‘:'“ prestressing force shall be not less g payelad. If tha joint is subject to conditians which
I . (Stronds and spiral = —1 Y o i @ B 4000psi. Piles may be removed from costing bed would chuse deferioration, suitable steps satisfactory
2 24] a2 attel not shown) 3 8 e F 3 =TT & moarby ’:,'Www::":* ";"" "“":f"";‘“‘“’ 4 o the Engineer shall be foken 1o protect the joint.
2. 6Ly SR Sronds SART ELEV. e (LT o 3 o | 3| Bl e g o Pty The minimum area of vertical reinforcing steel shall be
kI add i REINFORCING 'k__ <=- -‘3’ & s Concrete in auu Ups sholl be Class 'S internally 1122 % of the gross cross- section of concrete. Bars
IN_PILE ENDS b ——1 i ; L = g @ mini ive cylindsr ::uli 'm rﬂ:cﬁlna symmatrical pattern of not less
e 9= To be used only inpiles -t— | —-t > | & . strength lﬁ: Iof 2800psi at 28 days. Build-Ups R Fir, Dars.
” with circular presiressing a |4+ a s m with driving shall have reached full compressive cffder b\ £ HEADS- Prestressed piles shall be cast 2-0
T " 1 strength before driving starts, - L
- pattems., —1—1 - 'Ionwr than net required length. After driving fo a depth
2; 4511.&!: 2t | — £ B MILD STEEL REINFORCING- Spiral reinf, y to the Engineer the excess length shall
_, 1 = I | £ g shall be cold drown wire conforming fo ASTM, A- 82 b- NF: off on a plane normal to the axis of the pile
= = s @« All other mild reinforcement shall be in accordance and the pile edges beveled. Prestressng strands shall
2f 10-§¢ SRSMB Equally IT 2 g § 8 . é § « with ASTM, A6I5 Grade 40. be cut off to provide 2-0 embedment into cap, footing
E ko g g o) . or build-up. Any concrete ot the pile head domaged
" =R 'l 3 2 4 PRESTRESSING REINFORCING - Seven-wire stress  pelow cut off elevation in driving shall be removed to
] E el 2 @ - & relieved strand conforming to the requirements of solid material and built-up to cutoff elevation. If the
. = § 3 5| d . g ASTM, A-4I6 shall be used. In general the unit prestress  pile head is o built-up section, it shall be trimmed
) |2-16$ S.R. Strands Equally - w = o ‘E ¥ & ILD-UP ofter losses shall not exceed 0.2fc, Initial tension same os o pre-stressed section ond the vertical bars
Spaced 5 Lﬁ_f Es 5 BUILD-UP Wi DRNING in strands before relecse shall be as follows : cut off 1o provide 20 diometers embedment info the
6" A g 5T Lo VING 3/8"% Strands — 14,0004 cap or footing.
g ! < b 7/16"§ Stronds — 18,9004
- £ I w _ FORMS~- The use of steel forms on concrete
s £ T [ 1/2"4 Stronds — 25,200 % i : '
=] x The unit prestress after losses sholl be not less than founded casting beds is required unless otherwise
= " £ ELEVATION approved In advance by the Enginear. Quter forms
S1at S RS"';:"’ Epaly 3 SRR 700psi. shall enclose oll except top horizontal surface.
2 ~="% Pile The side forms moy hove o0 moximum draft on each
. A € side not exceeding 1/4" per fool. All corners shall be
18 - chamfered to I-1/2"or rounded to 2"radius. Forms
= for piles shall be such ostoowid the formation of fins
L L+ af intersection of surfaces. Top of concrete casting
A 8- }’SRSWM = shall be given a uniformly smooth finish to match the
24‘ Equally Spoced od finish surface of the formed sides.
e]
54| Ty
“ﬁ'SR —_— . SQUARE_PILE_PROPERTIES
. T No.and size [Unit Prestress [Approx[A djsm- Lgth "C % [Mox LgthC*
2t Pl [of SRStrondsafter_losss |y per | P
e ALTERNATE PILE TIPS Size ms“‘"" Lin Ft. fcross-
14 |IO-w#[I0-%¢ [TTIpsi 205" | 196
3 16 [[2-%¢|2- s ¢|702 265 |256 |63
g i Pk e il it pile 18 |iE-ke[is-Ee[ma7 700 [ 335 [324 [972 :
& - 3% § SR. Strands PILE PICK-UP NOTE : Pick-up poin plainly marked on all piles *The length "L" is the distance end fo end of pile including oltemate pile fip used . Tabuloted lengths /%~
Equally Spoced nLt;rl:a:':;T]rf“::; Ehlsluh':z:::';h“l‘::"wl:;ﬂm are atfached for beused for minimum pick-up lengths when the concrete hos atftained o compressive cylinder =¥ ks ek B
= pick-up ] pol strength of 5,000 psi. If piles are picked up when tha concrete strength is less than 5,000 psi, the kf&c } J
. ol The use of special embedded or attached lifting devices, tha employment maximum pick-up length shall be the tabulated length reduced by 3%.
L4 <2 of other pick-up points or any other method of pick-up shall be subject fo hY b
approval by the Engineer. OCTAGON PILE PROPERTIES S
(Max. igth 'L * |Iohl.lgl‘| T » ARIZONA REVIION
L L | point pick-up  [2point pick-up DEPARTMENT OF TRANSPORTATION
== o I BEBLC HIGHWAYS DIVISION
SR A !.QM;T_U_{ 50" T STANDARD DRAWINGS
55 78 STANDARD MO,
18 _B-4¢ 57 8l PRESTRESSED CONCRETE PILES
| POINT PICK-UP 2 POINT PICK-UP B-20.20
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See Bridge Plans for overlay
dimension. For bridge with no
overlay, dimension equals zero.

T

_End of Bridge Borrier

3-1"4x18" Bars
—

YPE A

.. See Roodway Plons

-7

e 2"

Deck Slab

Bridge Plans for overlay
dimension. For bridge with no
overlay, dimension equals zero.

8" 6

2

4

ROADWAY ELEVATION

End of Bridge Barrier

mi ﬂ:[_ a

==

See Roodway Plans

@
o1

o~

|
Finished Grade E
A

g

END VviEW

DETAIL A
(Use with Barrier Detail

-2

g

/]

ELEVATION

DETAIL B
(Use with Barrier Detail Type B)

END ViEW

GENERAL NOTES:
Construction - Arizona Department of Tronsportation Standard

|_— 1" Radius

fl-'ﬁlmr

w’ -t 10" R P TAY-Y-)
| &-*4 ba
Enrisdmd S "R il "
o =
1 —r- i .
; m—
Deck Slab

Bridge Plons for overlay
dimension. For bridge with no
overlay, dimension equals zero.

TYPE B TYPE ¢
- 3.5 10"
===-—-Z/ i
o |
w ===
=+
NOTE:
Details A, B and C show end
treatment of concrete barriers
FASCIA ELEVATION and are to be used unless ather end
A treatment is colled for on plans.
Type A)

End of Bridge Barrier

See Roadway Plans [

ELEVATION

DETAIL C E
(Use with Barrier Detail Type C) é p

APPROXIMATE QUANTITIES

Barrier | Class "S" Conc. | Reinf.
Type fe = 3000 psi | Steel
C.Y. Lbs.
A 00985 8935
B 0.0918 8758
[ Q1178 10.312
NOTE:

Specifications for Rood and Bridge Construction, Edition
of 1982, revised to date.

Design-AASHTO Standard Specification for Highway Bridges,
1983, revised o date.

Loading - Closs HS20-44

All concrete shall be Class "S" ft = 3000 psi.

Reinforcing steel shall conform to ASTM Specification A 615
Bor sizes are designed as Grade 40 ond furnished os
Grade 40 or Grade 60, fe = 20,000 psi

Ali dimensions for reinforcing steel shall be fo center of bors
unless noted otherwise.

Al reinforcing steel shall have 2" clear cover unless noted
otherwise.

Dimensions shall not be scoled from drawing.

Quantities ore per lineal foot with no overlay.
Reinforcing bars embedded in deck slab ore
not included in Reinforcing Steel Quantity,

T4 e

END VIEW

ARIZONA

DEPARTIIEIII\IT OF TRANSPORTATION

GHWAYS DIVISION
STANDARD DRAWINGS

BRIDGE CONCRETE BARRIER

DETAILS

REVISION
/8%

STANDARD NO

B-21.18




DESIGN
DRAWN JEM i-as

CHECKED

~[-B

DESCRIPTION OF REV DE BY| DATE
Add Block ¥ |, Washers, & JEM 10-86
Add Datall X ¢ JEW 3-88

't

GENERAL NOTES
. W-Beam to concrete barrier.. See Roadway Plans for item_and payment. Construction-Arizono Department of Transportation Stondord Specifications
| for Rood and Bridge Construction,
! Guqrd Rail Design-AASHTO Stondard Specifications for Highwoy Bridges, 1983,
Splice ¢ revised 1o date.
Blo:‘k

W-Beam Terminal Connecto . Block *2 Block *3 Block ¥4 Block *5 All cancrete sholl be Class S, fc= 3000 psi. -
Fsrrul-e Wing Nut Reinforcing Steel shall conform 1o ASTM Specification A 615. Bor size ™8
f and smaller are designed o% grade 40 opd furnished os Grade 40

¥ X R ______.____ ---------------- i e - - or Grade 80, fs= 20,000 psi
~ =l Lo 2 All dimensions for reinforcing steel shall be 1o center of bars unless

noted otherwise.

P ————— el S it All reinforcing steel shall have 2"clear cover unless noted otherwise.

K 1 Structural Steel shall conform to ASTM Specification A36 unless
W-Beom Guard Rail

noted otherwise.

The terminal conneclors and blocks shgll be galvanized after fobrication
in accordance with ASTM Spec. AI23.

Bolts ond washers shall be galvanized or, ot the contractors opﬁoanlulnless
steel bolts and washers moy be used as an alternate for the 3 "#x23"
galvanized bolts ond washers. They shall conform 1o or exceed the
mechonical requirements of ASTM A307

Terminal s, blocks and shall be furnished and installed

ion Jaint i 16'-7 Minimum Length to jomnt. with roadway opproach guard rail.

E:og::;:;’: p'i':::;' if shown ~ 9 ! Insert assemblies shall be ploced in new construction.

Ferrules shall be mode from steel meeting the requirements of ASTM

AIOB, grade 12 L14.
s 1-| Wire struls shown in the insert gssembly shall have a minimum tensile
g | H cll [o
'

Concrete -Bridge Barrier ‘ 12-3  Concrete Bridge Baorrier Transition 2-7

PLAN

44" MirL-.,Ziﬂ"‘l' 03, 313 31} 313

|
N\ ]
(o —

=

strength of 100,000psi.
The insert assembly shall be ossembled in the shop Bolt threads may

be re-cut os necessary 1o insure fit,
The Bridge Quontities include oll concrete and reinforcing steel foc
T — — barrier transitions.

\ ; The cost of the insert assembly will consist of the insert assembly,
Curb See bolts and washers comglete in ploce and sholl be included in
o Rdwy. Plans the unit price bid for barrier concrete.
} See Std. B-21.21 for Terminal Connector Anchor Assembly, Ferrule

Wing Nut <hd Block Details.

Dimensions shall not be scaled from drawings.

ug'
3
|

¥|
¥
-
L~
T

*_L 3]
—4-
&

FI%

-84

|

==

AN |/

'y
firished Grode %} See Wosher Noted knnd\w with 2 bolts.
A | ™ B | (At opposite corners) o

Typ. each blod;.[. 2%
Limits ot % (1€ 9" £ 18 Spo. @9"=13-6 9 Spa @ 963041 3

T‘
L.

i
1¢

Braa
o
s

o g S

APPROXIMATE QUANTITIES

¥5( (See Detail 'X) and ¥4 | \ Class 'S’ Concrele 1593 CY.
ROADWAY ELEVATION ‘(,:J 2 Spa.@€™f-0 Tenlorcg Steel ——

Washer Note: - ;
EJ ectangulor Plate Wosher Nate: Quantities are for one tronsition 167 in length with no
ARTB, “"?"“"““} required overlay. Reinf. bors embedded in deck slab or wingwall

:T::qr 2::31':!: ';::nslf:g:\. are not included in Reint Steel Quantity.

7 10" 72" 10"
i — . Twer 70|
I R\ | /4 'q-jgeg'“’w? 100 W-Beam Guerd Ral

LJ
~ r—4e1g E waﬂ‘

~ 3 o ey

T e

Vories from 6%" to 0" o 35 "

I N . i | | E
- aes g R 4576 —— i v
T B ]
DETAIL %’ op of wingwall
- 1A TION
Showing treatment at end of barrier

Finished ——
Grade j
Deck Slab

See Bridge Plans for overlay *5 Min.
dimension. For bridge with no

"'L-—-—Wingwul'l

Taper 6”10 3"
&
(-
@®
"

DESIGN APPROVED ARIZONA REVISION
DEPARTMENT OF TRANSPORTATION
FA Ao HIGHWAYS DIVISION 7-88

STANDARD DRAWINGS
HoTREdmon BRIDGE STANGARD .

-
i CONCRETE BARRIER TRANSITION
‘ % WITH CURS B-21.19

overlay, dimension equals zero.

SECTION A-A SECTION B-B TION SECTION D-D




T — S —
DESIGN Ll PT VISIONS ADE 8]
DRAWN JEM 3-85 | | | Add-BLock #1, Wosher, wic. JEW | 10-86
CHECKED KW 3-8% | 2| Add Detall X JEM 388
3
; W-Beam o con¢rete harrier. See. Roadway Plans for item and payment. _
! Guard Rail
Splice ¢
Block *I

‘W-Beom Terminal Cennector.

Block ¥2 Block *3
/Funale Wing Nut / /

I 1Y S A A A

N

o) ——

!
T

Concrete Bridge Barrier

12'-3 Concrete Bridge Borrier Tronsition 2-7

PLAN

16'-7 Minimum Length fo joint

K ‘W-Beam Guard Rail

See Bridge Plons for overloy
dimension. For bridge with no
overlay, dimensicn equals zero.

SECTION A-A

SECTION

SECTION CC

SECTION D-D

GENERAL NOTES

Construction-Arizona Depariment of Tronsportation Standard Specifications

for Rood and Bridge Construction,

Design-AASHTO Stondord Specificotions for Highway Bridges, 1983,
revised 1o dote.

All concrete shall be Class S, fz= 3000 psi.

Reinforcing Steel shall conform 1o ASTM Specification A 615, Bar size ™6
and smaller are designed gs grade 40 and furnished as Grode 40
or Grade B0, fs= 20,000 psi

Al dimensions for reinforcing steel shall be to center of bars unless
noted otherwise.

All reinforcing steel shall have 2" clear cover unless noted otherwise.

Structural Sreel shall conform to ASTM Specification A36 unless
noted otherwise,

The terminal connectors ond blocks shall be galvamzed after fabrication
inoccordance with ASTM Spec. A123.

Bolts and washers sholl be golvonized or, at the contractors oplion, stainless
steel balts'and washers moy be used as an olternate for the 3 e x23"
golvonized bolts and washers. They shall conform to or exceed the
mechanical réquirements of ASTM A307

Terminal ¢ s, blocks and hard shall be I d and i
with roodwaoy opproach guord rail.

Insert assemblies shall be placed in new construction.

Ferrules shall be made from steel meeting the requirements of ASTM
AI0B, grade 12L14

Wire struls shown in the inser! assembly shall have o minimum tensile
strength of 100,000psi

The insert assembly shall be assembled in the shop. Bolt threads moy
be re-cul as necessary to insure fit.

The Bridge Quantities include oll concrete and reinforcing s teel for
barrier transition,

The cost of the insert assembly will consist of the insert ossembly,
‘bolts and washers complete in place and shall be included in
the unit price bid for barrier concrete.

See Std. B-21.21 for Terminal Connector Assembly, Ferrule
Wing Nut and Block Details.

Oimensicns shall not tre scaoled from drowings.

APPROXIMATE QUANTITIES

L516 CXY
141 1bs.

Closs 'S’ Concrete
Renforcing Steel

Note: Quontities are for one tronsition 167 in length with no
overlay. Reinf bors embedded in deck slab or wingwall
ore not included in Reinf. Stekl Quantity.

varies from 6%" to 0"

Exponsion Joint if shown __
on bridge plons
it oricac. P 3 3-13 : 3-1} L9 I3z
| | Rub ruil of approach
c D ' end only,
‘ ;.i SRR - \\ > ""L‘ T o=
= + o = (HEH H
h Y I i
@©| - - - - s =1 - T H—-—7
o e e ) W, N (Rl d T\ il
@] T = 4 o it = 1Y
b l // rap [ N e N
L o —1 ! H
4 = I \5 g h» [ ! !
Finished Grod Washer N k
inished Grode Seel Washer Note Anchor with 2balts. . \'2"4\
A I B ! (At opposite corners) 2 | ey
Typ eoch block.
Limits of {1 @g" 9" 18 Spa. ©@9"=13"6 l -3
*5 7 (See Detail 'X') and *4 | i \
ROADWAY ELEVATION & 250000 e Notes
Rectangular Plate Washer
‘El] (ARTBA designation) required
under head of five bolls
along concrete transition.
-7
[ 1o
10'R T— 'R
"R q‘j‘zes"
NV
N \I //"'4 e o \)}>
° = \ 2 g
g S i
=] 6 s
B faee" 3y g
Firished Z DETAIL X"
Grode b,
Deck Slab Winigeiall

3-5 11

™y

Top of wingwall 7

FASCIA ELEVATION
Showing treatment af ;nd of barrier
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[esin DESCAIPTION OF o o
DRawn | WIE | s2-82 Changed BL Oim. & odd Wing Nut Dat. JEM e |
CHECKED | /A B | iz-s2 Revised Block JEW | I0-88
Face of barrier
Face of barrier =
- - "
9" RPW. (Typ. ol 4 4 o RPW.(Typ. all .
contoct points.) contact points.) Foce of barrier __,‘__\“. 2}
- o i %ﬂ—IIyNC Ferrule nuts
1; L use 3°®-11 UNC x 2}
: £ H bolts with round washers
) 'f R ] ._,“,‘ .I 04 o for attaching.
- = " wood cone for g .NI
. Insert Recess. P J E -
- i = " )
! O - HERUTS i
U fL H
=/ i RP.W.(Typ. all
3" (Mminy | 1"-9.UNC Ferrule nuts k2, oniacl] sl
b9 X " N L = contact points.)
R-ro‘ym Ferrule nuts 15" Wood cone for use §"® -9UNC X 43 '
use 3 " -IOUNC X 44 insert Recess. bolts with round washers
bolts mlll_rwnd washers for attaching.
for attaching. RUB_RAIL
TERMINAL ANCHOR
BLOCK ANCHOR ASSEMBLY
&
3" ¢ (Min) 3"11 UNC
Wing Nut
Face of
barrier—=_
=T — = | 3"-11 UNC Hex Nut - )
3 /To:h Welded to plote.
"% 12"x 14" Plate {_ 3l 11" Wood cone
\=_ [T yL—\ 3" or Insert Recess R.PW (Typ. all
1" Plate 4 Rod. contact points)
. 3 FERR ING NUT DETAI
3 6 3" A
h ¥ - i
Typ. ot >TV|_/ L | ! & i
Il 4 gy H i "
Corners ' % i : | Y |
| || 1 1l Lol |
" — ~ = DIMENSIONS
" Hole m) ) ! " o sy d
3" Hole—__| AT i | . ; Block A B
Ty e Y | S
(4 Ploces) — 2207 HI 4 i N T 3"
i | i ) 3 2;: s
! ik i s [3W [28"
e " " 15" 7"
12| 4z | 43 |2 B 5 [48 | 34 ARIZONA REIN
. e DEPARTMENT OF TRANSPORTATION
12" Mote: Block | is o B 12" x'y x 18 HIGH!‘.&Y‘S DI'KISI-ON 10-86
Wi
STANDARD NO.
BLOCK DETAILS BLOCK AND TERMINAL CONNECTOR
ASSEMBLY DETAILS 8-21.21




Length of poyment |

‘ Roil Exp. 2'-6 Mox. 511 Eplica “" Expx Joimt Of Min. le 10'-0 Mox.
Joints 1"-3 Min. | . joint Rail Exp. | . Post Spocing ,
Joints (Typ. )
| | | TN | | |
L r 1 L1 H
1 jn| LI
| A I |

Sidewalk

Yo' Min.

A=) Top Rail
/Ts 2' x 2* x 0.1875
L |
£ +
Bottom Roi |

/TS 6 x 2* x 0.375
L |

P Siniuiuiviniuiuint riniuiein o

i 1

Railing

Rail Post

--"/.-_F
(—Too of Poropet
t 1"$p x 1"-3 H.S. / 4

Bolt w/Hex.Nut & Anchor R 3

wosher galvanized | |
Top of Walkway QZZL_W_LML

Post

BRIDGE RAIL ELEVATION
Scolet 1J* =1"-0

SECTION A-A
Scaler 1)3" =1"-0

Edge of ! LN

PITETI .
ROADWAY ELEVATION \ "!:
Scaler Vy'=1"-0 Poropet Slob opening os shown

W ox -
Bolt w/Hex.Nut &
washer galwvonized

€1'-6 Min.) on Deck Detail Sheets.

thickness — | = e
""--__“ -

S
Warl i3kt Ve

Shim

os required .

¥ Min. thickness

1

-] 'Y ‘ e

%‘ i

Shim . 1
os required > _—EEB_ v
o =18
3 HS - -

y M~ Pest Shim

x V4t x 0=-7V> T

PRESD

) o' d — | -
M. —
1) i__ ajpt 1/2*
7zt
10 B

Edge of 6 10° |

slotted hole — |

slotted hole

== 1
|_§£;__|

%" ot splice joint,

%" ot splice joint.

%" Bolt

At Exp. joint [some BOTTOM RAIL TOP RAIL

Yo' holes neor & for side.

.3)’4'
. | At Exp. joint some
% ¢Bmt .—"“"q as slob cpenl'r'||q.
|
F

1
1
1 Top roil sleeve
i
i
I

¥e" Bent R

Rocdwaoy foce of

Bottom roil slieeve

os slob opening.
FETETEEEEEEEE=———
| _ _} D Sleeve formed of ¥%:* R

= I for sliding fit inside of

rail tube.
TS 2' x 2' x 0.1875 ‘-\

TOP RAIL PLAN = ]

i, ar 100 |
-

¥e* Bent R TS 6" = 2" x 0,375

>
Drill hole ond tock weld

\\yﬁl x 4y2'

BOTTOM RAIL PLAN

RAIL SPLICE DETAIL

%" nut inside of sleeve
for ¥* Hex. bolt with
lock wosher,

Slotted hole Slawve

VIEW D-D

MATERIAL -

Moterials for metal bridge roil shall be cs fol lowss
Steels All onchor plaotes, post construction
ond steel tubing sholl be AASHTO MIB3
{ASTM A36) ond shall be golvonized ofter
fobricotion in cccordance with AASHTO
MI1 (ASTM A123),

Boltst Anchor bolts, studs, nuts ond woshers
sholl be AASHTO MI64 (ASTM A325). Al
exposed portions of ossembly shall be
golvonized in accordonce with AASHTO M1
{ASTM A123),

GENERAL

Construction - Arizone Deportment of Trasportotion
Stondard Specificaotion for Rood ond Bridge
Corstruction, Edition of 1982 ond 1985 Supplement.

Design - AASHTO Stondord Specification for Highway
Bridges, Edition of 1983, ond 1984 aond 1985 Supplements,

All posts shall be normal to poropet.

Panel lengths of rail shall be continuous ond
attoched to o minimum of two posts.

Rail splices shall be located at barrier rail
joints, deck exponsion joints ond cbutment
exponsion joints ond shall be constructed
os detailed.

Torque rail to post rnuts to 175 ft. Lbs.
({Exception - TS 2x2 Tube is wrench tight).

For spacing of rail posts, conctete dimensions
and reinforcing steel, see Project Plans.

Dimensions shall rnot be scoled from drawings.

This Stondord sholl only be used in conjunction
with o sidewolk ond borrier curb or
traffic barrier.

WELDING NOTE

All welding shall conform to the reguirements
of the Americon Welding Society, Structural
Welding code, D1.1, 1980, revised to dote,
ond os modified by the AASHTO
Stonderd Specificotions for Welding of
Structural Steel Highwoy Bridges, 1981,
revised to dote.
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£ Post
q Yar b x 2" Studs

qe Post
. .
—¥1"$ x 2fp* Studs ottached w/ful |

ottoched w/ full

4 A penetration weld.
) penetrotion weld, =
l-h] I 17 1% |
/2" Redius - ) | ! \ Roiling
T $ &1 Y v Railing shim R him B
i ki I Y AN l
KL ST
Bor 2" x ¥i'x0'-8" = V4 I N
T with Wietx 1% > Yt
slotted holes. Tvo. | |  ( }  lemeeeemaeeeeee TS 2"x2"x0. 1875
. . 7—7—7—‘.
2 \_,
S _ TS 6'X2°X0. 375
Ll ooy Foaim, - o 3
i e < s
g ] ] . BOTTOM RAIL PLAN TOP RAIL PLAN
A SIS =
. - -3 STUD BOLT DETAILS
] . Scales 3=1'-0
r | ! ,— %" R e € Post are 6
G G 3-7 |
pailn Yo' r ;E ¥-3 4"
I — 7
Bced] L e 53 1210
ELEVATION SECTION E-E ! | PG
bl ot it W ) 3" | I[ - B =2 =0 -6
o
RAIL POST DETAILS [ & i 4
=1e . 1\ 1 A
Scoler 3=1-0 {; e ey
L..._ 2 e
(R;el I Dcotr.\ i ] = TS 6'x 2'x0, 375
e etal "
5/2 N | 1L RAIL CAP
10 3%, 1 ' 6 Bonles 3120
; 3, 3

¥e' B Wosher — | BRIDGE RAIL TERMINATION ELEVATION

//.__ Poraopet

!
'- ;
= [ g Scales 1'=1'-0 '
H - 4 " a|a o .
Ni:"”{&@ AP = ® ! "L’b/'l'ﬁq)i-ble
_—/] ! 4 a | b 2 e B o
- . - i, ke whle - o 4 . - e
2- 1Y% Holes ' [y — | & T o] R Hx6rx0-7
%6 R Wosher -1 ¢ Hole X - Termination R JINE H L y
TS 6'x2'x0, 375 7 i - o =1 T TS 2'x2°x0, 1875
Y Yer Aoe LA e
Lo - ' . H . g r
' of % ~1*d x1°-3' HS Bolt =
Bar 2°x¥"x0'-8" / w/Hex, Nut & 2 Ve
| }: 7 {l\ .| washers, Galw. 1"
UR_ .
% b T \ 1 SECTION &-C
"ff!'¢’Hole R:a;hoy f:bce Scolet 3=1'-0
of Poropet.
SECTION F-F SECTION G-G SECTION B-B
Scoler 3'z1'-0 Scoler 3*=1'-0 Scale =1fz'=1'-0 BESIGH APPROVED. REVISION
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Farx Yt Typ.)

2.875"-0.0.
pipe

End rall clamp
(Typ.)

Tenslon bar bands
equal |y sp d

Tenslon bar ——

top

(Typ.)

o
In

9 ga. chaln |ink fence fabric
2* mesh. Barbed selvage at
top and knuckle selvage

at bottom.

1.900" -0. D.
pipe

Knuckle edge of

kooo
fabric Y* CII !

80" Max.

Fodel

*

%
250505
%

g 65
*

| g
R

9 Gauge steel tles o 18*
to all

plpes. _.\ |—b

.0’0..

2.875"-0.D.

6" 9 bolts (Typ.)

K
!

-/

TYPICAL END POST ELEVATION

See DETAIL B

of Jolnt.

Abutment side

DETAIL

o
in.

AT EXPANSION JOINT

TYPICAL PANEL ELEVATION

1. 900" -0.D.
pipe

2.375*-0.D.
plpe

1.900" -0. D.
plpe

2.875*-0.D.
plipe

¥5¢

Pipe sleeve,

o
S i
~ (=] b

I

- i

o |

=) ]

T i

| I

in

\Plumb

]
1
i & Curb,Post and
I
1
i

5% 5*
2.875"-0.D.
pipe —_— 3
Pemrrra
3.500*-0.D /4—7
plpe

sleeve —

Vo' R U Typ.)
/‘_

*— Curb

\—'6 cont.
=
E

"6 x 2- 0" Centered

at post hole.—-\

SO o M

=5 Hoop TJ
e 12° Max.

*Dimensions for fancing

SECTION

DETAIL A

A-A

(Typical Intericr post)

DETAIL B

3% Bolts (Typ.)

Line rail clamp

GENERAL NOTES:

Chaln Ilnk fence fabric, posts, fittings and hardware shal |

conform to AASHTO MI81 - Grade | or Grade 1l. The zinc
coated fabric shall be Class A.

All galvanizing that has been damaged in handling,
transporting or welding shall be repalred by the
appl ication of a paste compound of an approved zlinc
powder and flux.

All exposed edges shall be smooth.

All bolt heads shall be to the Inslde.

thru 1)2' pipe.

DES1GH APPROVED nR ]IONn BEVIS 0N
DEPARTMENT OF TRANSPORTATION
S e HIGHWAYS DIVISION 7-88
STANDARD DRAWINGS
0 FoR STANDARD WO
priecotdid PEDESTRIAN FENCE DETAILS
oA Bepant, X WITH CURB 8-22.50
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Ball top

9 ga. chain |ink fence fabric -

! = % Post and Plpe sleeve
2' mesh,Barbed selvage at | 20" W | . -“/T‘
top and knuckle selvage 9 Gauge steel tles o 18" . L
A 2. 875" -0.D. T
2.875'-0.D. at bottom. to all plpes. plpe i
pipe - T M
\ T
-] 23" i I
d - - "
End rall clamp 2 V2*R (Typ.) ? f 3,500 -0.D.
(Typ.) 1 ! plpe
T sleeve
Tenslon bar E.’ s
Yo' x YatiTyp.) 2 %" ¢ bolfts (Typ.) o &
ote! i -
g, v
Tension bar bands e 1.800* =0, o ] | |
equal ly spaced BB Ny B \ P
(Typ.) - =) " *6 x 2-0°
e Knuckle edge of 2% &l =0.0, n 2 || Centered @ post hole
fabric Yo' cls % - Y
R =;'S' i ™~—=4 @ 12' Mex.
]
= - u rlo9 .
; ] -6 -®4 cont.
L4 See DETAIL A !
~
. = = _L

See bridge plans
for end treatment

* Dimensions for fencing

DETAIL A

TYPICAL END POST ELEVATION

SECTION A-A
(Typlcal Interior post)

% Post

O

TYPICAL PANEL ELEVATION

GENERAL NOTES:

Chaln |Ink fence fabric, posts, fittings and hardware shall
conform to AASHTO M 181 - Grade | or Grade Il. The zinc

San TETAIL. B coated fabric shall be Class A.

All galvanizing that has been damaged In handl ing,

transportation or welding shall be repaired by the
application of a paste compound of an approved zinc

Abutment slide powder and flux.

of Joint. é‘iggo' ~0. 0 & o All exposed edges shall be smooth.
\ ‘ Ve’ All bolt heads shall be to the Inside.
2. 375" -0. 0. .
plpe _4_-.'.‘&
1.900" -0.D. %" Bolts (Typ.} thru 1)2* pipe.
pipe
Line rall clamp
g'TgLS. -0-0- DESIGH APPROVED AR 1ZONA REVIS10M
DEPARTMENT OF TRANSPORTATION
A A el HIGHWAYS DIVISION 7-88
DETAIL AT EXPANSION JOINT ol L STANDARD DRAWINGS
o1 TRIuT I8 PEDESTRIAN FENCE DETAILS | =™
< . WITH PARAPET B-22.1680

a0 ¥ ILlnase FFA
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chords around curves

PLAN OF BANK PROTECTION AT ABUTMENT

Scale: 1"= 10

/~Fin. Grade

Low Stream bed—

SECTION ON4.R

WAY

DESSIN DESCRIPTION OF REVISIONS ]M 8Y| oaTE  [wO. DESCRIPTION OF REVISIONS DATE
DR N KT 2-73 .0] 211 m_& rote JTwW T-T6 |(4)|Removed Datoil B, Add Toble JEM | 10-86
CHECKED JRM | 3-73 K% |Aad Filter fabric. tH | B-82
Changed AR Rail Description Toew 3-85 ] |
. |
| A" 0-atBon
— [
3 x0-24'6.1—
Pipe Spocer
RAIL CONNECTION DETAIL Top of Berm or Dyke
Scale: 13" = -0 7
Burn holes through rails in field and
bolt together as s!
ELEVATION AT CHORD POINT ON CURVE
] | | Scaled = 1-0
: i
| : | Rock for bank profection - T
| | Bank Protection min. rock size, none o pass T
1» T ! Control Line. 6" square opening. I
| T | . Filter fobric .(Between point A ] T
" Roa: i
| ; _ i £~ Roadway and paint 8) ELEVATION ON STRAIGHT A-WAY
i Scale:d™= -0
Low Stream bed
i 6", Minimum lap
] Lop mesh and lace L .
| together with 2 strands, == =
F b e . #9 galvanized wire
a SECTION
| 1 i | | hort Raoil — Scale: 1"=1~0
; Railroad Rail or approved WIRE MESH SPLICE DETAILS
N\ equal.Spoce at 5°-0 cfs.
)\ 3 64#?3‘:\0\!29 Gulmm Wire placed
Long Rail— s shown nmns encl nprnp
% Railroad Rail or ngrmd ;:ail;l:ersrhum% azlgﬂm
Y equal. Spaced of 520 cts,
N measured at Control Line.
Construct on two panel ) " ]

TYPICAL SECTION

Scale: = .0

Dim. | Min. Rail Length
Type | “x*" [Long Rail | Short Rail
A | 50 22' 10'
B | 76| 25 13
c_ |w-w 28’ 16"

GENERAL_NOTES

Construction— St'd. Spec's. Ariz. Dept. of Transportation Edition
of 1982, revised o date.

Rails may be either new or used. If used rails are furnished
they shall be free from severe corrosion and equal to 95%
of oriqinal section. Roils shall have a minimum weight per

50 pounds.

All wire mesh, bolts, pipe spacers and tie wire shall be

galvonized.

ARIZONA Lo
DEPARTMENT OF TRANSPORTATION 0-86
STANDARD - :
RAIL BANK PROTECTION
FOR BRIDGES
B-23.10




Center alr holes
between anchors

See Bridge
Abut. sheets

/ Approach Slab seat

>

5% * curb plate bolts with
washer spacers. [ Washer
spacers not requlired when
Joint seal s Installed

1n shop.} _}
% Near plate :

]

BN

I \L
Cu;b Line A‘J )

PLAN

For skews 0° thru 20°

5% ' *x0-10 anchors

Guard angle h? L

"z

[l

w/

slde
[Front face
of backwal I}

Abut.

See Bridge
Abut. sheets

(nporoacn Slab seat

N

Tenter alir ™
holes betweer!,
anchors

Deck slde

End of Jolint seal

54* curb plate bolts with
washer spacers. (Washer

spacers not required when
Joint seal Is Installed
In shop.}

Bend Joint seal as shown and

5" *x0-10 anchors

Bend Joint seal as shown and
seal ends before compression
with a pre-mixed rubberized
mastic seallng compound

3" deep Into ?oln? cells.

S B !5_51&2{7”

For skews 21® thru &0°
Edge of Deck

%" *x0-10 anchors)

: seal ends before compression bar g
A ! A \thIa pre-mixed rubberized Vs Lto B 6"
i ELEVATION mastic sealing compound to B
: Showing near angle--far angle similar 5% deep’ loto: Jolnt el s, st e oo vro B
! H
i a_ | * holes + .
¥i* holes for %* curb | b e b_| 4l oles for e curb
plate bolts. (Centered
plate bolts. (Centered | : 1 | W * x1V4* slotted holes I ELEVATION on far plate this end,
t H == e,
far prate other endr " ' 1440 i eraction angle and Skew Angle (Degl ";“ ';'" Showing near angle--far angle similar poar plate other end.}
D o BT S Vi ‘Doles T iguard SogIes FIRTTE N curb or barrier concrete.
%"+ holes @ 3' ctrs. for L5x3 34 thew 36 | Ak
- .
s V2 holes @ 6 ctrs, for LEx3); T 51 NOTES:
—-—g-—; ‘_ thru A Guard angles and cellular seal shall be one plece, without splices, for
Erectlon angles d & 2-0 ctrs. i 44" thry 47 6 lengths 60 feet or less. For over 60 feet, guard angles and cellular
Weld nut to guard angles for i [ 48° thru 51° 6fy seal may be two pleces butted together, without splicing, at the
5/8 '+ eraction bolts. For /f\), i 57 thru 54 1 crown or another locatlon away from dralnage.
Jemoval Ses notes. oo or ! e i Yo of Foadva = . Paint and palnting shall conform to Std. Specs.of ADOT, current edition,
. =] i 4 Y 557 thru ST % One prime coat on all surfaces not In contact with concrete, two
:‘ L 58* thru 60 [] coats of palnt on surfaces of guard angles, bar g, bar gl and He*
=7 1 i IDP'” ?of in ;.:;b:rlnreg? u‘l:l}h 1oén}- s$a| ?? congrefe.
T oint opening e si e adjuste n the eld for any varlation of
M. = Polychioroprene Cellular Joint Seal temperature above or below the mean temperature. See bridge sheets
(Mominal Dimenslon) for the mean temperature and temperature correction.
= 2 x 2 Ix3 x4 S x5 Materlal - Structural Steel A.S.T.M. A36,
= T 7 i 8 Erection angles and curb plate bolts shall not be removed untll Joint
6z is fully encased In concrete (except curbs) and such concrete has
A b 1% 1% 1% 1% attained its initial set.
/ ¢ ¥, % 5 bA Holes for curb plate bolts shall be plugged before placing curb concrete.
4 L 22y [L 33X U 33 fox®] L axax
e 1 1% 2 3
S4**x0-10 bars. BlcckamT?h f 2k 3% 4% 5%
A ] * i
?:gg EAQTeE?EI? fg‘: E%&gi?ﬂ: g or ot [Yorkiber [Rxivar | Yoxleber tber DESIEH APPRIVED ARI1ZONA I mevision
and @ & for L6x3Ysx%, h L Sada¥e | L Sl | L ex3fax¥elL ex3fyx¥e |
2 %6 . bar ? LR Y % ¥ 2% DEPARTMENT OF TRANSPORTATION |
tCeont.) AL Lt HIGHWAYS DIVISION 7-88
|7 B,°6<T¥P M. R.= Movement rating. The difference STANDARD DRAWINGS
L between the smallest and the largest APPROVED FOR
colTotar 30T nr s eal SECTION A-A i S o) meel I jglace. e COMPRESS ION SEAL JOINT | 5.74. 26
=2 _&ZI B-24.20
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Vertical reinf. GENERAL NOTES
¥a* chamfer (Typ.) see schedule 'ﬁ‘\\ —
; - 22" Cl. Construction - Arizono Depecrtment of Trenmsportotion Stamderd
JEUE— b e~ Specificotions for Rood ond Bridge Construction,
Vertical reinf. in e 5 Edition of 1982 aond 1985 Supplemental.
. = 2 . . esign - AASHTO Stondord Specifications for Hi ay Bridges.
/’__...-—-— center of wall ——-_.,‘_‘\ FI vyl E 1983 Edition ond 1984 ond 1985 &wlmte.lw P
% - 2 N All concrete shall be closs ‘S unless noted otherwise.
. e qw' TTNT £ Reinforcing Steel shall conform to ASTM Specification AGIS.
+ a018 ‘s bl . . =y Bor sizes *6 ond smal ler shol| be designed os Grode 40
3 | — A < - *4p18 v ond furnished as Grade 40 or Grode 60,
g {f-—-ura - 'ﬁ b g Bor sizes *7 ond lorger shall be Grode 60,
5 p tresses Concrete ===----==-==-c-=ccoee foz 2 500 psi,
L Grode 40 Reinforcing Steel fs = 20, i
© = 2 &rode 66 Reinforcing Stesi: s I5%888 sl
L Wind Lood os per 1985 Uniform Building Code. Wind Velocity
= B0 MPH. Wind Pressure 18.4 psf for heights <= 12°-0 ond
2 g bod| a2 24.5 psf for heights > 12°-0.
& b - Design requires a minimum cllowable Soil Pressure of 1,500 psf.
L/ > § Moximum ol lowable bockfill voriction sholl be as below
LT v I TP w w gls LT L g
a1 B Existing Ground e Y S ] 2 AR
| — sting Gro \ 4 o <
2w M . o i PR AEA
o a3 |— T - - _— | B8 - o | B8 26 10 loe
°cd 3 [ comstr. st. —— 116 olo slo
= ) - 8.3 Constr. Jt. - i gl=
- - Cont. reinf, r ™ For wall treotment see Project Ploms. Increcse thickness
- | i :"‘\ see schedule - el " of wall for ony treotment with o depth grecter thom Yo',
= : hal AN
o \“- Alternate bends — | o Conk - . \
= . reinf. 7]
oW ) w see schedule W - Cont.
see schedule
H <=7"-0 H> 7'-0 & v WALL SCHEDULE
H<= 12°-0 _H2>12-0 wall [ Frg. | Fig. "Reinfercing
Heignt| Depth | Width| wall & Cont.
i ML Dowel Ftg.
TYPICAL WALL SECTIONS 410" 117-10] =4a9” L
5 o |2-0 "4p9" 1-*7
& o |2-2 403t 1-*7
— ) 7 o |2-4 409" 1-*7
¥ 'Butn.n'.nmus g | 10" |2-8] *api2" 3-24
Joint Filler \ 9 10" |2°-10] "4p12" 3-"4
1y |1"-0[3-0| ®Seiz* 3-25
\ A\ e 1"-0 |3 -4 "5012" 3-25
1’=0 Yo' J;?I' Bt.itFu"\"!ilm:‘us FRANEIrE IR .
) —‘l_ r'— oin iller 13 | 1"-2({4'-2| "5012° 3-*6
Provide *4 _J—ulz' g:]i 14° | 1°-4[48'-6] ®"5e12* | 3-=7
17-0 -
|
When dim ‘X' is greoter< t ¥y | I |
than footing depth, ——— | %—-ﬂ'—-—-} } ] —-—%
L
& £ \~ ¥* chomfers
- g
58 N &)
L T Weockened Planes Exponsion Joint
1o Optional constr. joint Mox. Spocing 30 Mox. Specing 907
TYPICAL JOINT DETAILS DERMN MPROVED ARTZONA REVISION
FOOTING STEP DETAIL Detai| drown for B® thick wall T0.6 DEPARLM]%:LA% TDR&NIS.E?IOORJATION
STANDARD DRAWINGS
arvaoven FoR STAMDARD WO,
il i
&%’ +CONCRETE SOUND BARRIER WALLS| B-30.10
Z-ir -7 -

CADD FiLDwes T4 boL31, 183015, 0
VIEW e N300




o -
- GENERAL NOTES
Solld block cap 1
/'/. 5 - WALL SCHEDULE Construction - Arizona Department of Transportation Standard
sols T wall | wai| | Ftg. | Ftg. Relnforcing Specifications for Road and Bridge Construction,
]E/'-_-_ 1 - *4 cont. In 4" min. dee col@ - Helght| Thick [Depth|Width| Wall & | Bottom | Cont. Design - AASHTO Standard Speclflcatlons for Hlghway Bridges.
bond beam at top of wall L o=y £ ‘HO| ow [k O I Dowel Fta. Ftg. 1983 Edition and 1984 and 1985 Supplements.
or use Jolnt reinf. In Y + 0 g o n - " All concrete shall be class 'S unless noted otherwlse.
upper three mortar Jolints ] a5 © 4 6° | 10" JI'-108 5032 1-"6 Reinforcing Steel shall conform to ASTM Speciflcation AG15.
x T : T T 5" 6" | Jo* |2'-0| =5e32* —_— 1-%6 Bar slizes *6 and smaller shall be designed as Grade 40
- . - & & | 10" |2 -2| *se32" | —— 1-=6 and furnished as Grade 40 or Grade &0.
+ 9 gage Joint reinf. at = T & s 2 4] *6o40" T Bar slizes *7 and larger shall be Grade 60,
£ /] uppermost mortar Jolnt and 2 1°-0 e 1 9 Gage Joint Reinforcing : Standard weight, Fy = 33,000 psl.
] T at, Intervala noi foiexceed i 8 | 8 |i'-0/2'-8] *6040" | *5040' | 3-%4 Masonry block, mortar, grout and wind load as per 1985
E: 16" 0.C. vertlcal. o 9 | 8 [1-of2' -10 *ge32" | *5e32" | 3-#4 Unlform Bullding Code.
_ [ ] 10 8" |1 -0|3 -0] *"6e24’ | "5024° 3.%5 Stresses - ﬁoncrofa.r———— - = f ggg ps:.
= - - T ; " " asonry -=-=-=-= A = . psl.
s Al e et ] = L1 | 8 [1 -6[3 -4] *Tedo' | *6ed0” | 3-v5 Grade 40 Reinforcing Steel ------ fs = 20,000 psl.
Lt 5 B olg 12' B' [1'-6]|3'-6] *Te24* | "6032" 3-=5 Grade 60 Reinforcing Steel ------ = 24,000 psi.
[ =
Grout wall solld below grad — LRES) 13 12" |1'-6|4'-2| *Ted0" | *6040" 3-%6 Wind Load - Wind Velocity 80 MPH. Wind Pressure 18,4 psf
o | N 14 |12 1 -6la -6] *Tez4" | *6e32° | 3-°7 for nelghts <= 12'-0 and 24.5 psf for helghts > 12'-0.
1 y—Ex1sting Ground — ——1 1 Design requires a minimum allowable Soil Pressure of 1,500 psf.
oo b g ol e Eor -] Control Joints shall occur at intervals not to exceed 24' -0,
%:g e gle « Nominal Dimension Maximum allowable backfill variation shall be shown as below:
= - =
= 7 F) r-_,_L-; -
_/’ K \ Cont. reinf. / — M
Alternate bends o See schedule 2 20— 0 Mex Sy
B Bottom ftg. reinf. hd " 1
L] See schedule b N__m
H¢= 7' -0 H>T-0 For wall treatment and type of block see Project Plans.

This drawing compatible with block types shown on Arizona
Masonry Gulld Standard *1080-80, *1090-80, ®*2000-80 and
*2010-80.
TYPICAL WALL SECTION

Control Joint Vert. reinf. each side of

control Joint, sollid grout

Masonry Wall ) Raked mortar Jolnt
Y 1'-0 7 7 each face _
Provide *4 J—M?' — ) | 27y ZZ7 27
LI = 2.2 1 f
¥y el s T S 1)
When dim. 'X' Is greatef, Vrvbwodda N
than footing depth. — N ] L_ oy
“-\:- S —J * Gap
Clc ~ - |
t|a N £
38 ; B
w N = Wall End Control Joint Wall Corner
* -ge Optional constr. Joint
FOOTING STEP DETAIL TYPICAL WALL DETAILS
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