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SHALL APPLY, EXCEPT AS NOTED.

TYPICAL BARS FOR 4:1 SLOPE, STEEL PIPE _TYPICAL BARS FOR TYPICAL BARS FOR
D RS FOR &1 SLOPE, STEEL PIF 4:1 SLOPE, STEEL PIPE 4:1 SLOPE, STEEL PIPE
ROUND INLET ONLY SIDE TAPERED INLET ONLY
BARS F | BARS FB| BARS FC [BARS WXLUBARS WXS SERI(EZSR?EAQF'{[?)WYL SERIFZSRBEAQRS)WYS 2 2 SER(l!IESRES%? WL SER(IESRES!_\E)S) WS SER|ESR?EP(\:$§)WLA SERI(E']SRBEAQBS)WSA SER(nggél;)S FA BARS FD | 4 2 SER(IFSEBQA'E? FA BARSED | 4 2 BARS "TA"

PIPE BKEW BARS|BARS BARS|BARS BARS]
TL.INR., TL[NR., T.L.IN.R| T.L.[N.-R.| T.L.|NR.| A B C X | T.L. A B C X | T.L. |wzL|wzs| A B C X | T.L. A B C X | T.L. A B C X | T.L. A B C X | T.L.| A B C X |[T.L. | TL.|NR.l W T A B C X | TL. | T.L. | NR| w A B | T.L.
15" 45°1 6'5"| 4 | 3'3"| 4 | 25" 11| 6'6"| 4 | 34"| 4 32" 32" 0" 1 132" 119" 19" 0" 1 119" | 82" 50" 24" 1'7"| 1%"| 7 |185"| 24" 1'7"| 3" 4 (106" 24" 1'7"| 1%"| 7 [13'9"| 2'4"| 1'7"| 3" 4 |710"[ 6'9"| 4'3"| 10"| 4 |22'0"| 3'9"| 4 |59"| 81" | 7'5"[4'"11"| 10"| 4 [24'8"|39"| 5 | 6'6"[2'4%] 1'9"| 81"
60° | 4'8' 4 | 33"| 4 [25"] 9 |49"| 4 | 33"| 4 2'4"| 2'4"| 0" 1 124" 119" 1'9" 0" 1 19" | 6'5"| 50" 2'4"| 1'7"| 2%"| 5 |132"| 24" | 1'7"| 3" 4 (106"| 2'4"| 1'7"| 2%"| 5 | 910" 2'4"| 1'7"| 3" 4 17'10"| 6'8"| 4'2"| 10" 4 [21'8"] 3'9"| 4 | 59"| 81" | 7'4"|4'10"| 10" | 4 |24'4"| 3'9"| 5 | 6'6"|2'4%" 1'9"| 81"
75° |1 4'6"| 4 | 35" 4 | 25" 9 | 47" 4 3'6"| 4 2'4" | 2'4" | 0" 1 124" | 2'0"| 2'0"| O" 1 2'0" | 6'3"| 5'3" | 2'4"| 1'7" 21/4" 5 [132"| 2'4" | 1'7"| 3" 4 (10'6"| 2'4"| 1'7" 21/4" 5 1910"| 2'4"| 1'7"| 3" 4 710" 6'7"| 41" 10" | 4 |21'4"| 3'9"| 4 | 59"| 81" | 7'3"| 4'9"| 10"| 4 [24'0"| 3'9"| 5 | 6'6" 2'41/2' 1'9" [ 8'1"
90° | 4'0"| 4 | 4'0"| 4 | 25" 10| 4'0"| 4 | 4'0"| 4 |2'0" |2'0" o" 1 120" | 20" 20" 0" 1 20" [58"|58"|24"| 1'7"| 2%"| 5 [132"| 24" |1'7" | 2%"| 5 [132"| 2'4"| 1'7"| 2%"| 5 |910"| 2'4"| 1'7"| 2%"| 5 [9'10"| 6'6"| 4'0"| 10"| 4 |21'0"| 3'9"| 4 | 5'9"| 81" | 7'2"| 4'8"| 10"| 4 |23'8"| 3'9"| 5 | 6'6"|2'4%" 1'9"| 81"
18" | 45°| 85" 4 [ 4'3"| 4 | 25" 14 | 86" 4 | 4'4"| 4 4'3" [ 4'3"| O" 1 4'3" 22" | 22" | O" 1 122" [10'2" 6'0" | 2'7"| 1'7"| 1 1/2" 9 249" 2'7"| 1'7"| 3" 5 (139" 2'7"| 1'7"| 1 1/2" 9 |189"| 2'7"| 1'7"| 3" 5 [10'5"| 7'0"| 4'6"| 10"| 4 |(23'0"| 3'9"| 4 | 4'6"|811"| 7'9"| 5'3"| 10"| 4 |26'0"| 3'9"| 5 | 6'9"( 2'9"| 2'0"| 91"
60°|1 6'"1"| 4 | 4'3"| 4 | 2'5"| 12| 62"| 4 | 4'4"| 4 31" 131" | 0" 1 3" 122" 122" 0" 1 (22" |7'10" 6'0" | 2'7"| 1'7"| 2" 7 119'3"| 27" 1'7"| 3" 5 1139"| 2'7"| 1'7"| 2" 7 | 147" 2'7" 1'7"| 3" 5 110'5"|6'11"| 4'5"| 10" 4 (22'8"| 3'9"| 4 | 4'6"(8'"11"| 7'8"| 52" 10" 4 (25'8"| 3'9"( 5 [ 6'9"| 2'9"[ 1'9"| 9'1"
75°15"11"| 4 | 4'6"| 4 | 2'5"| 12| 6'0"| 4 | 4'7"| 4 3'0"| 30" O" 1 3'0"| 2'3"| 2'3"| 0" 1 2'3" | 7'8"| 6'3" | 2'7"| 1'7"| 2" 7 119'3"| 27" 1'7"| 3" 5 1139"| 2'7"| 1'7"| 2" 7 | 147" 2'7"| 1'7"| 3" 5 110'5"|6'10"| 4'4"| 10" 4 (22'4"| 3'9"| 4 | 4'6"(8"11"| 7'7"| 5"1"| 10" 4 (25'4"| 3'9"( 4 | 6'9"| 2'9"| 2'0"| 91"
90° | 5'3"| 4 53" 4 2'5" 12| 5'3"| 4 53" 4 2'8" | 2'8"| 0" 1 2'8"| 2'8"| 2'8"| 0" 1 12'8" |4'6" 811" 2'7"| 1'7T" 21/2" 6 |16'6"| 2'7"| 1'7" 21/2" 6 |16'6"| 2'7"| 1'7" 21/2" 6 |12'6"| 2'7"| 1'7" 21/2" 6 [12'6"| 6'9"| 4'3"| 10"| 4 |[22'0"| 3'9"| 4 | 4'6"|8"11"| 7'6"| 5'0"| 10"| 4 ([25'0"| 3'9"| 4 | 6'9"| 2'9"( 1'9"| 91"
oav | 45°| g5"| 4 | 43| 4 | 25| 14 | 86| 6 |44 6 | 53|53 0| 1 |53 |33 33| 0| 1|33 102 60" [ 32| 22| 14| 9 |3000"| 32| 22| 3| 5 |16%8"| 32| 22| 1%"| 9 |240"| 32| 22'| 3| 5 [134"| 76"| 46| 10" 4 |24'0"| 39"| 4 |ee"|811"| 86| 56" 10"| 4 |280"] 39"| 5 | 76"| 36" 26" 111"
60° | 6"1"| 4 | 4'3"| 4 | 25" 12| 62"| 6 | 4'4"| 6 41" 4'1'( 0" 1 41" 1 33" 33" 0" 1 3'3" |7'10"| 6'0" | 3'2"| 2'2"| 2" 7 123'4"| 3'2"| 2'2"| 3" 5 116'8"| 32"| 2'2"| 2" 7 |1188"| 32'| 22" 3" 5 113'4"| 7'6"| 4'6"| 1'0"| 4 |[24'0"| 3'9"| 4 | 6'6"|8'11"| 8'6"| 5'6"| 1'0"| 4 |(280"| 39" 5 | 7'6"| 3'6"| 2'6"[11'1"
75°16'0"| 4 | 43" 4 |25" 12| 60"l 6 | 47" 6 (31113111 0" 1 (311" 3'3"| 3'3"| 0" 1 3'3" | 78" 6'0" | 3'2"| 2'2"| 2" 7 123'4"| 3'2"| 22" 3" 5 116'8"| 3'2"| 2'2"| 2" 7 118'8"| 3'2'| 2'2"| 3" 5 [13'4"| 7'6"| 4'6"| 1'0"| 4 |(24'0"| 3'9"| 4 | 6'6"|8'11"| 8'6"| 5'6"| 1'0"| 4 |28'0"| 39"| 5 | 7'6"| 3'6"| 2'6"|111"
90° | 53" 4 | 43" 4 | 25" 12 |53"| 6 | 53"| 6 37" 37" 0" 1 137" 33" 33" 0" 1 133" [6"1"6"11"| 32"| 2'2"| 2%"| 6 |[200"| 32"| 2'2"| 2k"| 6 |20W0"| 32"|22"| 2%"| 6 |16'0"| 3'2'| 22"| 2%"| 6 |16'0"| 7'6"| 4'6"| 1'0"| 4 |[24'0"|39"| 4 |6'6"|811"| 86"| 5'6"| 1'0"| 4 |28'0"| 3'9"| 5 | 7'6"| 3'6"| 2'6"|11"1"
30" | 45°|132"| 4 (69" 4 | 2'5"| 22 [12'5"| 6 | 6'3"| 6 9'0" [ 9'0"| O" 1 9'0" | 5'0"( 5'0"| O" 1 5'0" 13101 7'8" | 22"| 3'8"| 1%"| 13 |46'7"| 22"| 3'8"| 3" 7 |125'"1"| 2'2"| 3'8"| 1 1/2" 13 (37111 2'2"| 3'8"| 3" 7 120'5"7'10" 5'4"| 10" | 4 |26'4"| 39"| 6 |7'0"|10'5"] 9'1"| 6'7"| 10"| 4 |31'4"| 3'9"| 6 | 8'3"| 4'3"| 3'0"|13"1"
60°|19'8"| 4 | 69" 4 | 25" 18| 90"| 6 | 6'3"| 6 6'9" | 6'9"| 0" 1 6'9" | 5'0"( 5'0"| O" 1 5'0" |10'0" 7'5" | 2'2"| 3'8" 21/4" 9 |32'3"| 2'2"| 3'8"| 3" 7 |25'1"| 2'2"| 3'8" 21/4" 9 |26'3"| 22" 3'8" 3" 7 (205" 711" 5'5"| 10"| 4 |26'8"| 3'9"| 6 |7'0"|10'5"| 9'2"| 6'8"| 10"| 4 |[31'8"| 3'9"( 6 | 83"| 4'3"| 3'0"({13'1"
75°1 94" 4 | 72" 4 | 25" 18 | 89"| 6 | 6'9"| 6 6'9"| 69" 0" 11 6'9"|52"| 52" 0" 1 52" (910" 7'5"| 22| 3'8"| 2%"| 9 |32'3"| 22| 3'8"| 3" 7 [251"] 22| 3'8"| 2%"| 9 |26'3"| 2'2"| 3'8"| 3" 7 120'5"| 7'6"| 5'2"| 10" | 4 [25'4"| 3'9"| 6 |6'10"[10'5"| 89"| 6'5"| 10" 4 |130'4"| 3'9"| 6 | 83"| 4'3"| 3'0"[(13"1"
90°| 82"| 4 | 82" 4 | 25" 18| 79"| 6 | 7'9"| 6 6'0"| 6'0"f 0" 11 6'0"]|6'0" 60" 0" 1 |6'0"|89"| 89"|22"|38"| 2%"| 8 [288"|22"| 3'8"| 21,"| 8 |28'8"| 22"| 3'8"| 2%"| 8 |23'4"| 22"| 3'8"| 2%"| 8 |234"| 7'7"| 51" 10"| 4 [254"| 39"| 6 |(6'10"|10'5"|8'10"| 6'4"| 10"| 4 |30'4"| 3'9"| 6 | 83"| 4'3"| 3'0"|13"1"
36" | 45°|132"| 4 (69" 4 | 2'5"| 21 (12'5"| 6 | 6'3"| 6 9'0" [ 9'0"| O" 1 9'0" | 5'0"( 5'0"| O" 1 5'0" (13101 7'8" | 2'8"| 42" | 1%"| 13 |53'1"| 2'8"| 4'2"| 3" 7 |287"| 2'8"| 42" 1%"| 13 | 44'5"| 2'8"| 4'2"| 3" 7 [23'11'| 8'4"({5'10"( 10"| 4 |28'4"| 3'9"| 6 | 7'6"|12'0"|9'10"| 7'4"| 10" | 4 |34'4"| 3'9"| 7 | 9'0"| 5'0"| 3'6"|15'"1"
60°|1 98" 4 | 69" 4 | 25" 18 |1811"| 6 | 6'3"| 6 7'3"| 7'3"{ 0" 173" | 50" 5'0"| 0" 1 5'0" [10'2"| 7'8" | 2'8"| 4'2" 21/4" 9 |136'9"| 2'8"| 42" 3" 7 |28'7"| 2'8"| 42"| 2%"| 9 |309"| 2'8"| 42"| 3" 7 23111 85"(5'11"] 10"| 4 |28'8"| 3'9"| 6 | 7'6"[12'0"|9'11"| 7'5"| 10" 4 |34'8"| 3'9"( 7 | 9'0"| 5'0"| 3'6" (151"
75°1 94" 4 | 72" 4 | 25" 18 | 8'9"| 6 | 6'8"| 6 7'6"| 7'6"| 0" 1 176" | 55" 55" 0" 1 | 55" [10'3"| 81" | 2'8"| 4'2"| 2¥%"| 9 |[36'9"| 2'8"| 4'2"| 3" 7 |287"| 2'8"| 42| 2%"| 9 |309"| 2'8"| 42" 3" 7 [23'11' 8'2"| 5'8"| 10"| 4 |27'8"|39"| 6 | 7'4"|12'0"| 9'8"| 7'2"| 10"| 4 |33'8"| 3'9"| 7 | 9'0"| 5'0"| 3'6"|15"1"
90° |1 82"| 4 | 82" 4 | 25" 18| 79"| 6 | 7'9"| 6 6'9" | 6'9"| 0" 1 6'9" | 6'9"| 6'9"| O" 1 6'9" 121111211 2'8"| 4'2" 21/2" 8 132'8"| 2'8"| 4'2" 21/2" 8 |32'8"| 2'8"| 4'2" 21/2" 8 | 27'4"| 2'8"| 42" 21/2" 8 |27'4"| 8'1"| 5'7"| 10" | 4 |27'4"| 3'9"| 6 | 7'4"|12'0"| 9'7"| 7'1"| 10" | 4 |33'4"| 3'9"| 7 | 9'0"| 5'0"| 3'6"|15"1"
42" | 45°|172"| 4 | 89"| 4 | 2'5"| 28 |16'5"| 6 | 83" 6 [13'0"|13'0"[ O" 1 113'0"| 7'0"| 7'0"| O" 1 | 70" [18'0"[10'0"| 2'8"| 4'8"| 1%"| 17 |73'8"| 2'8"| 4'8"| 3" 9 (390" 2'8"| 4'8"| 1%"| 17 |62'4"| 2'8"| 4'8"[ 1%"| 9 |[33'0"|8'10"| 6'4"| 10"| 4 |[304"|39"| 6 | 80"|13'7"[10'7"| 8'1"| 10"| 4 |37'4"| 3'9"| 8 | 9'9"| 5'9"| 4'0"|17'1"
60° |12'6"| 4 | 8'9"| 4 | 2'5"| 23 [11'9"| 6 | 8'3"| 6 [9'11"[9'11"| O" 1 (911" | 7'0"| 7'0"| O" 1 7'0" |13'2" 9'8" | 2'8"| 4'8" 21/4" 12 | 52'0"| 2'8"| 4'8"| 3" 9 |[39'0"| 2'8"| 4'8"| 2%"| 12 |44'0"| 2'8"| 4'8"| 3" 9 |33'0"|8'11"| 6'5"| 10"| 4 |30'8"| 39"| 6 | 80"|13'7"|10'8"| 8'2"| 10"| 4 |37'8"| 3'9"| 8 | 9'9"| 5'9"| 4'0"|17'1"
75°112'2" 4 | 94" 4 | 2'5"| 23 |11'7" 6 |8'10" 6 19'11"19'11"| 0" 1 1911 | 7'3"| 7'3"| 0" 1 | 73" [13'0"[10'3"] 2'8"| 4'8"| 2%"| 12 [52'0"| 2'8"| 4'8"| 3" 9 |390"| 2'8"| 4'8"| 2%"| 12 |44'0"| 2'8"| 4'8"| 3" 9 |33'0"| 88"| 6'2"| 10"| 4 |29'8"| 3'9"| 6 |7'11"113'7"|10'5"|7'11"| 10"| 4 |36'8"| 3'9"| 8 | 9'9"| 5'9"| 4'0"|17'1"
90° 110'8"| 4 |10'8"| 4 | 2'5"| 24 |10'3"| 6 |10'3"| 6 18'10"/8'10"| O" 1 (810" (8'10"8'10" O" 1 1810"[11'1111'11" 2'8"| 4'8"| 2%"| 11 [47'8"| 2'8"| 4'8"| 2%"| 11 [47'8"| 2'8"| 4'8" 21/2" 11 |40'4"| 2'8"| 4'8"| 2%"| 11 |40'4"| 8'7"| 6'1"| 10"| 4 |[294"| 3'9"| 7 |7'10"[13'7"|10'4"|7'10"| 10"| 4 |36'4"| 3'9"| 8 | 9'9"| 59"| 4'0" (171"
48" | 45°[21'2" 4 |109"| 4 | 2'8"| 33 |20'5"| 6 [104"| 6 |12'3"| 4'8"| 7'7"| 2 [16'11" 6'3"| 3'0"| 3'3"| 2 | 9'3" p1"1011'10" 2'8"| 52"| 1%"| 21 |96'3"| 2'8"| 5°2"| 3" 11 [ 50'5"| 2'8"| 52" 1 1/2" 21 | 82'3"| 2'8"| 5'2"| 3" 11 (431" 9'4"(6'10"| 10" | 4 [32'4"| 4'0"| 7 | 86"[15'3"[(11'4"({8'10"| 10" | 4 ([40'4"| 4'0"| 9 (10'6"| 6'6"| 4'6"(19'1"
60° |15'4"| 4 |10'9"| 4 | 2'8"| 28 |14'7T"| 6 |10'4"| 6 3'8"| 3'9"[4"11" 2 |12'5"]| 6'3"| 3'0"| 3'3"| 2 | 9'3" |16'0"11'10" 2'8"| 52"| 2}"| 15 |68'9"| 2'8"| 5'2"| 3" 11 | 50'5"| 2'8"| 52" | 2K4"| 15 | 58'9"| 2'8"| 52"| 3" 11 143'1"| 9'5"(6'"11" 10" | 4 ([32'8"| 4'0"| 7 | 86"[15'3"|11'5"|18'"11"[ 10" | 4 |40'8"| 4'0"| 9 |10'6"| 6'6"| 4'6"|19'1"
75°115'0" 4 |11'6"| 4 | 2'8"| 29 |14'5" 6 |11'0"| 6 8'8" (311" 4'9"| 2 [12'7"| 6'6"| 3"1"| 3'5"| 2 | 97" 15'10112'5"| 2'8"| 52"| 2¥%"| 15 |68'9"| 2'8"| 52" 3" 11 |50'5"| 2'8"| 5'2"| 2%"| 15 | 58'9"| 2'8"| 52" 3" 11 (43'1"| 9'2"| 6'8"| 10" 4 ([31'3"| 4'0"| 6 | 84"(15'3"|(11'2"( 8'8"| 10"| 4 (39'8"| 4'0"| 9 [(10'6"| 6'6"| 4'6"(19'1"
00°[1327 4 1327 4 | 28"| 28 129 6 l129" & |77 35°| a2r| 2 |110°| 77¢| 35| | 2 1107|1467 146" 28" | 52" | 2%4"| 13 |597"| 28" | 52" | 2% | 13 |597"| 28" | 52" | 2%"| 13 |5011] 28" | 52" | 2%"| 13 Bo11| 91| €7°| 10" | 4 |314"| 40"| 8 | 841537 |111"| 87| 10"| 4 |394"| 40| 9 |106"| 66" | 46" 191"
54" | 45°125'2"| 4 (2101 4 | 2'8"| 40 |24'5"| 6 |12'4"| 6 |16'3"| 9'0"| 7'3"| 2 |25'3"| 82"| 5'0"| 3'2"| 2 [13'2"|26'1"[14'0"| 2'8"| 5'8"| 1 1/2" 25 120'10]' 2'8"| 5'8"| 3" 13 162'10"1 2'8"| 5'8"| 1 1/2" 25 1104'21 2'8"| 5'8"| 3" 13 154'2"19'10"| 7'4"| 10" | 4 |34'4"| 4'0"| 7 | 9'0"|16'9"|12'"1"| 9'7T"| 10" | 4 |43'4"| 4'0"| 10 |11'3"| 7'3"| 5'0"|21"1"
60° |182"| 4 |12'9"| 4 | 2'8"| 32 [17'5"| 6 |12'4"| 6 |[11'6"| 6'8"|4'10"| 2 |182"| 82"| 5'0"| 32"| 2 [|132"[19'1"[14'0"| 2'8"| 5'8"| 2¥"| 18 |87'0"| 2'8"| 5'8"| 3" 13 |62'101 2'8"| 5'8"| 2%"| 18 | 75'0"| 2'8"| 5'8"| 3" 13 [54'2"19'11"| 7'5" 10" 4 |34'8"| 4'0"| 8 | 9'0"|16'9"|12'2"| 9'8"| 10" | 4 |43'8"| 4'0"| 10 |11'3"| 7'3"| 5'0"|21'1"
75°017'101 4 (137" 4 | 2'8"| 33 |17'3"| 6 [132"| 6 |11'5"| 6'8"| 4'9"| 2 [181"| 8'9"| 5'3"| 3'6"| 2 [14'0"18'1114'101 2'8"| 5'8"| 2%"| 18 | 87'0"| 2'8"| 5'8"| 3" | 14 [67'8"| 2'8"| 5'8"| 2¥%"| 18 | 75'0"| 2'8"| 5'8"| 3" | 14 [58'4"| 9'8"| 72"| 10"| 4 |33'8"| 4'0"| 8 [8'10"[16'9"[11'11] 9'5"| 10" | 4 |42'8"[ 4'0"| 10 [11'3"| 7'3"| 5'0"[21"1"
90° |[15'8"| 4 |[15'8"| 4 | 2'8"| 33 |15'3"| 6 |15'3"| 6 [10"| 6'0"| 41"| 2 |16'1"[10"1"| 6'0"| 41"| 2 |16"1"f16"11M6'11'] 2'8"| 5'8"| 2%"| 16 |77'4"| 2'8"| 5'8"| 2%"| 16 |77'4"| 2'8"| 5'8"| 2%"| 16 | 66'8"| 2'8"| 5'8"| 2%"| 16 |66'8"| 9'7"| 7'1"| 10"| 4 |[33'4"| 4'0"| 9 |810"[16'9"[11'101 9'4"| 10" | 4 |42'4"| 4'0"| 10 |11'3"| 7'3"| 5'0"(21'1"
60" | 45°|292" 4 11410 4 | 2'8"| 46 |28'5"| 6 |[14'4"| 6 [20'3"4'11"| 7'8"| 3 |37'9"[10'2"| 3'0"| 3'7"| 3 |19'7"|30'1"|16'0"| 2'8"| 6'2"| 1%"| 29 [147'51 2'8"| 62"| 3" 15 |76'3"| 2'8"| 6'2"| 1%"| 29 |128'1] 2'8"| 62"| 3" 15 [66'3"|10'4"|7'10"[ 10" | 4 |36'4"| 4'0"| 8 | 9'6"|18'4"[12'10110'4"| 10" | 4 |46'4"| 4'0"| 10 |12'0"| 8'0"| 5'6"|23"1"
60° |21'0" 4 |14'9"| 4 | 2'8"| 37 (203" 6 |14'4"| 6 [14'7"(3'11"| 5'4"| 3 |27'9"[1072"| 3'0"| 3'7"| 3 |199"p1'11116'3"| 2'8"| 6'2"| 2¥%4"| 21 [106'97 2'8"| 6'2"| 3" 15 |76'3"| 2'8"| 6'2"| 2%"| 21 | 92'9"| 2'8"| 6'2"| 3" 15 [ 66'3"|10'5"|7'11"| 10" | 4 |36'8"| 4'0"| 8 | 9'6"|18'4"112'11110'5"| 10" | 4 |46'8"| 4'0"| 10 |12'0"| 8'0"| 5'6"|23'1"
75°(20'8"| 4 [15'9"| 4 | 2'8"| 38 |20"1"| 6 |15'4"| 6 |14'3"| 3'9"| 5'3"| 3 [27'0"|11'0"| 3'0"| 4'0"| 3 [21'0"[21'9"[17'0"| 2'8"| 6'2"| 2%"| 21 [106'97 2'8"| 6'2"| 2%"| 16 [81'4"| 2'8"| 6'2"| 2%4"| 21 | 92'9"| 2'8"| 6'2"| 2%"| 16 |70'8"[102"| 7'8"| 10" | 4 |35'8"| 4'0"| 8 | 9'4"|18'4"|12'8"(10'2"| 10" | 4 |45'8"| 4'0"| 10 [12'0"| 8'0"| 5'6"[23'1"
90° |118'2"| 4 |182"| 4 | 2'8"| 38 |17'9"| 6 |17'9"| 6 |12'8"| 3'4"| 4'8"| 3 |24'0"|12'8"| 3'4"| 4'8"| 3 |24'0"[19'5"[19'5"| 2'8"| 6'2" 21/2" 18 |91'6"| 2'8"| 6'2" 21/2" 18 191'6"| 2'8"| 6'2" 21/2" 18 | 79'6"| 2'8"| 6'2" 21/2" 18 | 79'6"(10"1"| 7'7"| 10" | 4 |[35'4"| 4'0"| 10 | 9'4"(18'4"|12'7"{10'"1"| 10" | 4 |[45'4"| 4'0"| 10 [(12'0"| 8'0"| 5'6"[23"1"
66" | 457|331 4 fe1] 4 | 32| 50 3257 6 165" 6 |243'| 90" [77% 3 911125 51" | 38'| 3 |26 |31 181"| 287| 68" | 1%4"| 44 pes0f 28| 68" | 2% | 22 13301 28| 8| 1%'| 33 1540 28" | 68| 3 | 17 [794'[1107| 8O"| 10" 4 |380"| 46| & |1007|200" 1397|109 10| 4 |a90°| 46"| 10 1210] 89" | 60" |255"
60° [23'7"| 4 ne610] 4 | 32"| 41 (231" 6 [16'4"| 6 |17'5"| 5'9"|5'10"| 3 |[34'9"[12'5"| 5'1"| 3'8"| 3 |26'3"|24'9"[18'0"| 2'8"| 6'8"| 2" | 31 |187'4'| 2'8"| 6'8"| 2%"| 22 [133'0" 2'8"| 6'8"| 2" | 24 [112'0 2'8"| 6'8"| 3" | 17 [79'4"[11'0"| 8'0"| 1'0"| 4 |38'0"| 4'6"| 8 [10'0"|20'0"|13'9"[10'9"| 1'0"| 4 |49'0"| 4'6"| 10 [12'107 8'9"| 6'0" [25'3"
75°123'5" 4 nN7111 4 | 3'2"| 42 |23'0" 6 |17'5" 6 |17'5"| 5'9"|5'10"| 3 |34'9"(13'2"| 5'4"(3"11"| 3 |[27'9"|24'7"|19'1"| 2'8"| 6'8"| 2" 31 [187'41 2'8"| 6'8"| 2%"| 23 [139'0" 2'8"| 6'8"| 2" | 24 |112'01 2'8"| 6'8"| 3" 18 |1 84'0"(11'0" 8'0"| 1'0"| 4 (38'0"| 4'6"| 8 (10'0"[{20'0"|13'9"{10'9"[ 1'0"| 4 (49'0"| 4'6"| 10 f12'107 89"| 6'0" [25'3"
90° [20'9"| 4 |20'9"| 4 | 32"| 42 |20'3"| 6 [203"| 6 [154" 52" 51"| 3 |309"(15'4"| 52"| 5"1"| 3 |30'9"R1'11R1'11"1 2'8"| 6'8"| 2¥%"| 27 [163'2'] 2'8"| 6'8"| 2},"| 27 [163'2" 2'8"| 6'8"| 2%"| 21 | 98'0"| 2'8"| 6'8"| 2%"| 21 |98'0"[11'0"| 8'0"| 1'0"| 4 |38'0"| 4'6"| 8 [10'0"|20'0"|13'9"[10'9"| 1'0"| 4 |49'0"| 4'6"| 10 [12'107 8'9"| 6'0"|25'3"
72" | 45°137'3"| 5 |19'3"| 5 |3'11"| 56 |36'5"| 6 |18'5"| 6 |28'6"| 5'0"|7'10"| 4 |67'0"|14'6"| 3'0"(3'10"| 4 [35'0"|38'1"(20'1"| 2'8"| 7'2"| 1 1/8" 49 |273'9'f 2'8"| 7'2" 21/4" 25 [159'7" 2'8"| 7'2"| 1 1/2" 37 18111 2'8"| 7'2"| 3" 19 [93'5"(12'6"| 7'6"| 1'3"| 5 (50'0"| 5'3"| 9 (10'6"|21'6"|15'6"|10'6"| 1'3"| 5 |65'0"| 5'3"| 12 |14'6"| 9'6"| 6'6" |27'3"
60° [27'3"| 5 (192" 5 |3'11"| 46 P5'11] 6 [18'4"| 6 |20'3"| 4'0"| 5'5"| 4 |48'6"[14'4"| 3'0"[3'9%" 4 |34'8"|27'7"[20'0"| 2'8"| 7'2"| 1%"| 35 |195'57 2'8"| 7'2"| 2%"| 25 [159'7" 2'8"| 7'2"| 2%"| 26 {27'10[ 2'8"| 7'2"| 3" | 19 [93'5"[12'6"| 7'6"| 1'3"| 5 |50'0"| 5'3"| 9 |10'6"|21'6"|15'6"{10'6"| 1'3"| 5 |[65'0" 5'3"| 12 [14'6"| 9'6"| 6'6" [27'3"
75°124'7"| 5 |20'5"| 5 [3'11"| 44 [25'9"| 6 |19'7"| 6 [2072"[3'10"(5'5%" 4 |48'0"|15'4"| 32" ({4'0%"| 4 |[37'0"|27'5"|21'3"| 2'8"| 7'2"| 1%"| 32 [195'57 2'8"| 7'2"| 2%"| 27 [150'9"| 2'8"| 7'2"| 2%"| 24 [118'0" 2'8"| 7'2"| 2%"| 20 |98'4"[12'6"| 7'6"| 1'3"| 5 |500"| 5'3"| 9 [10'6"|21'6"|15'6"[106"| 1'3"| 5 |650" 5'3"| 12 [14'6"| 9'6"| 6'6"|27'3"
90° |23'7"| 5 [23'7"| 5 (311" 46 |22'9"| 6 |22'9"| 6 [7'107 3'6"|4'9%"| 4 |42'8"[17'10] 3'6"|4'9%"| 4 |42'8"|24'5"[24'5"| 2'8"| 7'2"| 13"| 31 [173'117 2'8"| 7'2"| 1%"| 31 [173'1" 2'8"| 72"| 2%"| 23 |113"'1"] 2'8"| 72"| 2%"| 23 [113'1'112'6"| 7'6"| 1'3"| 5 [50'0"| 5'3"| 9 |10'6"|21'6"[15'6"|10'6"| 1'3"| 5 |65'0"| 5'3"| 12 |14'6"| 9'6"| 6'6" |27'3"
78" | 45°(41'3"| 5 [21'3"| 5 | 4'2"| 62 |40'5"| 6 [20'5"| 6 [32'6"| 9'0"|7'10"| 4 |83'0"[16'6"| 5'0"[3'10"| 4 |43'0"|42'1"[22'1"| 2'8"| 7'8"| 1%"| 54 [315'0"1 2'8"| 7'8"| 2%"| 27 [157'6'1 2'8"| 7'8"| 1%%"| 41 p11'10[ 2'8"| 7'8"| 3" | 21 [108'6{13'0"| 8'0"| 1'3"| 5 |52'6¢"| 5'6"| 9 [11'0"|23'3"|16'3"[11'3"| 1'3"| 5 [68'9"| 56"| 12 [14'3"[10'3"| 7'0" [29'3"
60° |29'7" 5 |212"| 5 | 42"| 50 |28'9"| 6 |204" 6 [23'0"| 6'6"| 56"| 4 |59'0"[16'6"| 5'0"[3'10"| 4 |43'0"|30'5"[22'0"| 2'8"| 7'8"| 1%"| 39 [227'6" 2'8"| 7'8"| 2¥"| 28 [163'4" 2'8"| 7'8"| 2%"| 29 149'10| 2'8"| 7'8"| 3" 21 [108'¢6'113'0"| 8'0"| 1'3"| 5 (52'6"| 5'6"| 9 ([11'0"/23'3"|16'3"|{11'3"| 1'3"| 5 |689"| 5'6"| 12 |14'3"[{10'3"| 7'0"|29'3"
75295 5 |227 5 |42'| 51(287"| 6 |2197 6 |230"| 66| 56| 4 |590°|176"| 5arja0] 4 |458"|303|235"| 28" | 78| 11| 39 pore| 28| 78| 24| 29 [1692] 28" | 78" | 2% | 29 fiagt0f 28"| 78" | 2%'| 22 [1138]130| 80| 13| 5 |526| 56'| 9 |1107233 |163113| 13| 5 |68 56| 12 [143'| 1037 707|295
90° [26'1"| 5 |26'1"| 5 | 42"| 52 [25'3"| 6 |25'3" 6 [20'4" 6'0"[4'9Y%"| 4 |52'8"[20'4"| 6'0"|4'9%"| 4 |52'8"p6'111R6'11" 2'8"| 7'8"| 13" | 34 [198'4'1 2'8"| 7'8"| 13,"| 34 [198'4" 2'8"| 7'8"| 2¥%"| 26 |134'4| 2'8"| 7'8"| 2}"| 26 |134'4'(13'0"| 8'0"| 1'3"| 5 |52'6"| 56"| 9 [11'0"|23'3"|16'3"|11'3"| 1'3"| 5 |68'9"| 5'6"| 12 |14'3"[10'3"| 7'0"|29'3"

NOTE: DIMENSIONS SHOWN ON THIS SHEET NOTE: N.R. OR X = NO. REQUIRED.
¥ NOTE: FOR TOTAL LENGTH SEE @ DIAMETER= [ STEEL PIPE SIZE + 6" ) } ARE OUTSIDE TO OUTSIDE OF BAR. T.L.=TOTAL LENGTH
BILL OF STEEL ABOVE. CONCRETE PIPE SIZE + 12 STANDARD C.R.S.I. HOOK DETAILS

1'-0" MIN.
LAP

-

a4)]

B

% BARS "TA"
(SIZE NO. 4)

* BARS "T"
(SIZE NO. 4)

VARIES IN LENGTH FROM
DIM. "A" TO DIM. "B"
IN INC. OF DIM. "C"
X =NO. OF BARS
REQD.

||
L

8"

% SERIES
BARS "WL" OR "WS"
(SIZE NO. 4)

| LENGTH |

* BARS "F","FB","FC","WXL",
IIWXSII’llszll,||WZSII,IIWII
(SIZE NO. 4)

VARIES IN LENGTH FROM
DIM. "A" TO DIM. "B"
IN INC. OF DIM. "C"
X =NO. OF BARS
REQD.

% SERIES BARS "WYL",
IIWYSll,llWLAll,IIWSAII
(SIZE NO. 4)

77
/754/4?\”344
> e
X=NO. OF BARS REQD. 0/'960

* SERIES BARS "FA"

TOTAL LENGTH VARIES FROM DIM. "A"
TO DIM. "B" IN INCREMENTS OF
DIM. "C" (BEND IN FIELD AS REQUIRED)

(SIZE NO. 6)

C D

‘ TOTAL LENGTH(-)1'-4" ‘
| |

B REV. 06-28-19: REVISED SHEET NAME AND
REDREW SHEET.

5 MINOR REVISION -- FHWA
APPROVAL NOT REQUIRED

STATE OF TENNESSEE

/ STANDARD /

DRAWING
DEPARTMENT OF TRANSPORTATION

» BARS "FD"
(SIZE NO. 6)
REINFORCING STEEL CODE
TYPE SIZE SERIES
A 5 06

TYPE "B"
CONCRETE ENDWALLS,
BILL OF STEEL
FOR STEEL PIPES

(PIPE SIZES 15" TO 78",
ALL SKEWS, 4:1 SLOPE)

1976 D-PE-9F




