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PIPE SIZE

23" 14"

30"

34"

38"

45"

53"

19"

22"

24"

29"

34"

"A" "B"

2 SPA.

60" 38"

68" 43"

76" 48"

83" 53"

91" 58"

2 SPA.

3 SPA.

3 SPA.

4 SPA.

5 SPA.

5 SPA.

6 SPA.

6 SPA.

9 SPA.

10 SPA.

23" 14"

30"

34"

38"

45"

53"

19"

22"

24"

29"

34"

"A" "B"

60" 38"

68" 43"

76" 48"

83" 53"

91" 58"

 6 SPA.

  9 SPA.

  20 SPA.

  17 SPA.

  16 SPA.

   13 SPA. 

  11 SPA.

   10 SPA. 

PIPE SIZE

 21 SPA.

 24 SPA.

 26 SPA.

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 12" C.C.-

#4 BARS HS @ 10" C.C.-

#4 BARS HS @ 10" C.C.- #4 BARS VS @ 10" C.C.

#4 BARS VS @ 10" C.C.

#4 BARS VS @ 12" C.C.

#4 BARS VS @ 12" C.C.

#4 BARS VS @ 12" C.C.

#4 BARS VS @ 12" C.C.

#4 BARS VS @ 12" C.C.

#4 BARS VS @ 12" C.C.

#4 BARS VS @ 12" C.C.

#4 BARS VS @ 12" C.C.

#4 BARS VS @ 12" C.C.

PIPE SIZE

23" 14" SPA. 75°

75°

75°

75°

75°

75°

75°

75°

60°

45°

75°

60°

45°

75°

60°

45°

75°

60°

14"

14"

23"

23"

60°

60°

60°

60°

60°

60°

60°

45°

45°

45°

45°

45°

45°

45°

7

7

9

9

10

11

10

11

13

11

12

14

14

15

17

16

17

20

18

19

23

19"

19"

19"

22"

22"

22"

24"

24"

24"

29"

29"

29"

34"

34"

34"

38"

38"

38"

43"

43"

43"

48"

48"

48"

53"

53"

53"

58"

58"

58"

20

22

25

23
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30

32

37

33

35
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30"

30"

30"

34"

34"

34"

38"

38"

38"

45"

45"

45"

53"

53"

53"

60"

60"

60"

68"

68"

68"

76"

76"

76"

83"

83"

83"

91"

91"

91" SPA. 
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PIPE SIZE

14" 75°

23"

14"

14"

75°

75°

75°

75°

75°

75°

75°

75°

23"

23"

30"

30"

30"

34"

34"

34"

38"

38"

38"

45"

45"

45"

53"

53"

53"

19"

19"

19"

22"

22"

22"

24"

24"

24"

29"

29"

29"

34"

34"

34"

38"

38"

38"

43"

43"

43"

48"

60"

60"

60"

68"

68"

68"

76"

60°

60°

60°

60°
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60°

45°

45°

45°

45°

45°

45°

45°

45°
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60°
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7 SPA. 

3 SPA. 
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1 SPA. 

1 SPA. 

3 SPA. 

2 SPA. 

2 SPA. 

3 SPA. 

3 SPA. 

2 SPA. 
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1’-0"

1’-0"

1’-0"

1’-3"

1’-3"

1’-3"

1’-3"

1’-6"

1’-6"

1’-6"

1’-9"

1’-9"

1’-9"

2’-0’

2’-0’

2’-3"

2’-3"

2’-6"

2’-6"

2’-9"

3’-0"

3’-0"

3’-3"

3’-3"

3’-9"

4’-3"

4’-3"

4’-9"

5’-3"

5’-9"

5’-0"

5’-6"

6’-6"

7’-6"

8’-6"
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10’-6"

11’-6"

12’-6"

SKEWS

LBS.

FT.

PER

REINF.
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23"

30"

34"

38"

45"

53"

60"

68"

76"

83"

91"

14"

19"

22"

24"

29"

34"

38"

43"

48"

53"

58"

1.8

3.3

4.1

5.1

7.4

10.2

12.9

16.6

20.5

24.8

29.5

18"

24"

27"

30"

36"

42"

48"

54"

60"

66"

72" 10"

10"

8

10

11

12

14

16

18

20

22

27

6

6

6

6

6

6

6

6

6

6

6

10

11

12

13

14

16

17

18

1929

10

12

14

15

18

21

24

29

38

42

26

2

2

3

3

4

4

4

5

5

6

6

2

2

3

3

4

4

4

5

5

6

6

1 2

9’-6"

12’-3"

13’-6"

15’-0"

18’-0"

20’-9"

23’-6"

26’-3"

29’-0"

31’-9"

34’-9"

"2
12’-7

3’-5"

4’-2"

4’-8"

5’-1"

5’-7"

6’-1"

6’-7"

7’-1"

"2
11’-7

2’-5"

3’-2"

3’-8"

4’-1"

4’-7"

5’-1"

5’-7"

6’-1"

4’-3"

5’-6"

6’-0"

6’-9"

8’-0"

9’-3"

10’-6"

11’-9"

13’-0"

14’-3"

15’-6"

5’-3"

6’-9"

7’-6"

8’-3"

10’-0"

11’-6"

13’-0"

14’-6"

16’-0"

17’-6"

19’-3"

5’-0"

5’-3"

6’-0"

6’-3"

6’-9"

7’-9"

8’-3"

8’-9"

9’-3"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

4"

4"

4"

4"

4"

5"

7"

6"

9"

8"

8"

8"

8"

8"

8"

1’-9"

1’-9"

1’-9"

1’-9"

1’-9"

1’-9"

1’-0"

1’-2"

1’-4"

1’-7"

2’-0"

2’-3"

2’-6"

2’-9"

3’-1"

3’-4"

3’-6"

4’-0"

4’-3"

4’-6"

5’-0"

5’-6"

6’-0"

6’-9"

7’-3"

8’-0"

8’-6"

9’-0"

11’-9"

13’-0"

14’-6"

17’-6"

20’-3"

23’-0"

25’-9"

28’-6"

31’-3"

34’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

3’-6" 1’-6"

4’-6" 2’-3"

5’-0" 2’-6"

5’-6" 3’-0"

6’-9" 3’-9"

7’-9" 4’-6"

8’-9" 5’-3"

9’-9" 6’-0"

10’-9" 6’-9"

11’-9" 7’-6"

13’-0" 8’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-6"

1’-9"

2’-0"

2’-3"

2’-7"

2’-10"

DIA.

PIPE

ROUND

 EQ.

SQ.FT.

AREA
#4

BARS VS

#4

BARS LS

#4

BARS DS

#4

BARS HS

#4

BARS TS 

#4

BARS TS 

OPENING

"A"

PIPE SIZE

"B"

DIMENSIONS

WALL

"L" "H" "VO" "a" "b" "c" "d" "e" "f" "g" "h"

FOOTING & CUT-OFF WALL

NO. NO. NO. NO. NO. NO. LGTH.LGTH.LGTH.LGTH.LGTH.LGTH.

REINFORCEMENT

23"

30"

34"

38"

45"

53"

60"

68"

76"

83"

91"

14"

19"

22"

24"

29"

34"

38"

43"

48"

53"

58"

1.8

3.3

4.1

5.1

7.4

10.2

12.9

16.6

20.5

24.8

29.5

18"

24"

27"

30"

36"

42"

48"

54"

60"

66"

72" 10"

10"

7

9

11

11

13

14

16

18

20

24

6

6

6

6

6

6

6

6

6

6

6

9

10

12

12

12

14

16

16

1826

8

11

12

13

16

18

20

25

33

36

23

2

2

3

3

4

4

4

5

5

6

6

2

2

3

3

4

4

4

5

5

6

6

1 2

8’-0"

10’-6"

12’-0"

13’-0"

15’-9"

18’-0"

20’-0"

22’-6"

25’-3"

27’-6"

30’-0"

3’-5"

4’-2"

4’-8"

5’-1"

5’-7"

6’-1"

6’-7"

7’-1"

2’-5"

3’-2"

3’-8"

4’-1"

4’-7"

5’-1"

5’-7"

6’-1"

3’-9"

5’-0"

5’-9"

6’-3"

7’-6"

8’-6"

9’-6"

10’-9"

12’-0"

13’-0"

14’-3"

4’-3"

5’-6"

6’-3"

6’-9"

8’-3"

9’-6"

10’-6"

11’-9"

13’-3"

14’-6"

15’-9"

4’-6"

4’-9"

5’-3"

5’-6"

6’-0"

6’-9"

7’-3"

7’-9"

8’-3"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

4"

4"

4"

4"

4"

5"

7"

6"

9"

8"

8"

8"

8"

8"

8"

1’-9"

1’-9"

1’-9"

1’-9"

1’-9"

1’-9"

1’-0"

1’-2"

1’-4"

1’-7"

2’-0"

2’-3"

2’-6"

2’-9"

3’-1"

3’-4"

3’-6"

4’-0"

4’-3"

4’-6"

5’-0"

5’-6"

6’-0"

6’-9"

7’-3"

8’-0"

8’-6"

7’-6"

10’-0"

11’-6"

12’-6"

15’-3"

17’-6"

19’-6"

22’-0"

24’-9"

27’-0"

29’-6"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

2’-9" 1’-6"

3’-6" 2’-6"

4’-3" 3’-0"

4’-6" 3’-3"

5’-6" 4’-0"

6’-3" 4’-9"

6’-9" 5’-3"

7’-9" 6’-0"

8’-9" 7’-0"

9’-9" 7’-6"

10’-3" 8’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-6"

1’-9"

2’-0"

2’-3"

2’-7"

2’-10"

DIA.

PIPE

ROUND

 EQ.

SQ.FT.

AREA
#4

BARS VS

#4

BARS LS

#4

BARS DS

#4

BARS HS

#4

BARS TS 

#4

BARS TS 

OPENING

"A"

PIPE SIZE

"B"

DIMENSIONS

WALL

"L" "H" "VO" "a" "b" "c" "d" "e" "f" "g" "h"

FOOTING & CUT-OFF WALL

NO. NO. NO. NO. NO. NO.LGTH.LGTH.LGTH.LGTH.LGTH.LGTH.

REINFORCEMENT

23"

30"

34"

38"

45"

53"

60"

68"

76"

83"

91"

14"

19"

22"

24"

29"

34"

38"

43"

48"

53"

58"

1.8

3.3

4.1

5.1

7.4

10.2

12.9

16.6

20.5

24.8

29.5

18"

24"

27"

30"

36"

42"

48"

54"

60"

66"

72" 10"

10"

8

10

10

10

14

14

17

18

18

24

6

6

6

6

6

6

6

6

6

6

6

9

9

9

11

11

13

13

15

1526

8

10

11

12

15

17

19

24

31

34

21

2

2

3

3

4

4

4

5

5

6

6

2

2

3

3

4

4

4

5

5

6

6

1 2

7’-6"

10’-0"

11’-0"

12’-0"

15’-0"

17’-0"

19’-0"

21’-0"

23’-6"

26’-0"

28’-0"

"2
12’-7

3’-5"

4’-2"

4’-8"

5’-1"

5’-7"

6’-1"

6’-7"

7’-1"

"2
11’-7

2’-5"

3’-2"

3’-8"

4’-1"

4’-7"

5’-1"

5’-7"

6’-1"

3’-9"

5’-0"

5’-6"

6’-0"

7’-6"

8’-6"

9’-6"

10’-6"

11’-9"

13’-0"

14’-0"

3’-9"

5’-0"

5’-6"

6’-0"

7’-6"

8’-6"

9’-6"

10’-6"

11’-9"

13’-0"

14’-0"

4’-3"

4’-6"

5’-0"

5’-3"

5’-6"

6’-6"

6’-9"

7’-3"

7’-9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

4"

4"

4"

4"

4"

5"

7"

6"

9"

8"

8"

8"

8"

8"

8"

1’-9"

1’-9"

1’-9"

1’-9"

1’-9"

1’-9"

1’-0"

1’-2"

1’-4"

1’-7"

2’-0"

2’-3"

2’-6"

2’-9"

3’-1"

3’-4"

3’-6"

4’-0"

4’-3"

4’-6"

5’-0"

5’-6"

6’-0"

6’-9"

7’-3"

8’-0"

8’-6"

7’-0"

9’-6"

10’-6"

11’-6"

14’-6"

16’-6"

18’-6"

20’-6"

23’-0"

25’-6"

27’-6"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

2’-0" 2’-0"

3’-0" 3’-0"

3’-3" 3’-3"

3’-6" 3’-6"

4’-6" 4’-6"

5’-3" 5’-3"

6’-0" 6’-0"

6’-6" 6’-6"

7’-6" 7’-6"

8’-3" 8’-3"

9’-0" 9’-0"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-6"

1’-9"

2’-0"

2’-3"

2’-7"

2’-10"

DIA.

PIPE

ROUND

 EQ.

SQ.FT.

AREA #4

BARS VS

#4

BARS LS

#4

BARS DS

#4

BARS HS

#4

BARS TS 

#4

BARS TS 

OPENING

"A"

PIPE SIZE

"B"

DIMENSIONS

WALL

"L" "H" "VO" "c" "d" "e" "f" "g" "h"

FOOTING & CUT-OFF WALL

NO. NO. NO. NO. NO. LGTH.LGTH.LGTH.LGTH.LGTH.

REINFORCEMENT

23"

30"

34"

38"

45"

53"

60"

68"

76"

83"

91"

14"

19"

22"

24"

29"

34"

38"

43"

48"

53"

58"

1.8

3.3

4.1

5.1

7.4

10.2

12.9

16.6

20.5

24.8

29.5

18"

24"

27"

30"

36"

42"

48"

54"

60"

66"

72" 10"

10"

6

6

6

6

6

6

6

6

6

6

6

4

4

6

6

8

8

8

10

12

12

10

11

12

14

17

18

21

22

25

27

9

9

9

11

11

13

13

15

15

8

8

10

10

12

14

14

16

16

22

24

7

10

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-6"

1’-9"

2’-0"

2’-3"

2’-7"

2’-10"

7’-3"

9’-6"

10’-9"

14’-0"

16’-6"

18’-3"

20’-6"

22’-0"

25’-0"

11’-9"

27’-3"

3’-5"

4’-2"

4’-8"

5’-1"

5’-7"

6’-1"

6’-7"

7’-1"

2’-5"

3’-2"

3’-8"

4’-1"

4’-7"

5’-1"

5’-7"

6’-1"

4’-3"

4’-6"

5’-0"

5’-3"

5’-6"

6’-6"

6’-9"

7’-3"

7’-9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

9"

4"

4"

4"

4"

4"

5"

6"

7"

8"

9"

8"

8"

8"

8"

8"

1’-0"

1’-2"

1’-4"

1’-7"

1’-9"

1’-9"

1’-9"

1’-9"

1’-9"

1’-9"

2’-0"

2’-3"

2’-6"

2’-9"

3’-1"

3’-4"

3’-6"

4’-0"

4’-3"

4’-6"

5’-0"

5’-6"

6’-0"

6’-9"

7’-3"

8’-0"

8’-6"

6’-9"

9’-0"

10’-3"

11’-3"

13’-6"

16’-0"

17’-9"

20’-0"

21’-6"

24’-6"

26’-9"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

1’-3"

2’-0"

3’-0"

3’-6"

4’-3"

5’-0"

5’-9"

6’-6"

6’-9"

8’-0"

8’-9"

2’-9"

DIA.

PIPE

ROUND

EQ.

SQ.FT.

AREA
#4

BARS VS

#4

BARS LS

#4

BARS DS

#4

BARS TS

#4

BARS HS

TABLE OF DIMENSION "X"
 - ALL SKEWS

ESTIMATED QUANTITIES - ONE WALL

TABLE OF DIMENSIONS & REINFORCEMENT - 45° SKEW - (ONE WALL)

TABLE OF DIMENSIONS & REINFORCEMENT - 60° SKEW - (ONE WALL)

TABLE OF DIMENSIONS & REINFORCEMENT - 75° SKEW - (ONE WALL)

TABLE OF DIMENSIONS & REINFORCEMENT - 90° SKEW - (ONE WALL)

SKEW ANGLE.

"c" (SHOWN FOR 75° SKEW FOR RESPECTIVE PIPE SIZES) BY THE SINE OF THE REQUIRED

FOR CUT-OFF WALL LENGTHS FOR SKEWS LESS THAN 75°, DIVIDE TWICE THE LENGTH OFD

FOR RESPECTIVE PIPE SIZES.

FOR WALL LENGTH OF SKEWS 75°-85°, USE WALL LENGTHS AS SHOWN FOR 75° SKEW C

OR, "L"="a"+"X"+"a"/SINE OF REQUIRED SKEW ANGLE.3

WALL PORTION "b" SAME AS SHOWN IN  2  ABOVE,2

WALL PORTION "a"="a" AS SHOWN IN  1  ABOVE PLUS "X" AS SHOWN IN TABLE,1

FOR INTERMEDIATE SKEW ANGLES LESS THAN 60°:B

OR, "L"="a"+"a"/SINE OF REQUIRED SKEW ANGLE.3

FOR RESPECTIVE PIPE SIZES) DIVIDED BY SINE OF REQUIRED SKEW ANGLE,

WALL LENGTH PORTION "b" EQUALS WALL LENGTH "a" (AS SHOWN FOR 75° SKEW2

RESPECTIVE PIPE SIZE.

WALL LENGTH PORTION "a" REMAINS SAME AS SHOWN FOR 75° SKEW FOR 1

FORMULA FOR WALL LENGTH "L" FOR INTERMEDIATE SKEW ANGLES BETWEEN 75° & 60°:A

"2
12’-7

"2
13’-1

"2
13’-7

"2
11’-7

"2
12’-1

"2
12’-7

"2
13’-1

"2
13’-7

"2
12’-1

"2
12’-7

"2
12’-7

"2
13’-1

"2
13’-7

"2
11’-7

"2
12’-1

"2
12’-7

"2
13’-1

"2
13’-7

"2
12’-1

"2
12’-7

SIZES EQUALS 0.03 CU. YDS. & 0.838 LB. REINFORCING STEEL.

NOTE : CUT-OFF WALL PER FT. SAME FOR ALL SKEWS & PIPE 

�

CU.YDS. 

PER.

RETE

CONC-

REDREW SHEET.

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

DRAWING.

REV. 5-27-01:  REPLACED WITH CADD 

M-5-106 TO D-PE-5.

REV.  1-1-76: CHANGED DWG. FROM 

NAME.

REV.  7-1-72: CHANGED DEPARTMENT 

(ALL SIZES AND SKEWS)

PIPES

OVAL CONCRETE

FOR HORIZONTAL

CONCRETE ENDWALLS

STRAIGHT


