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Volume of Earth in Embankments
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Tables in this publication provide a method for
determining the volume of earth contained in
embankments of various sizes and shapes. Values
given are cubic yards of material per foot of length.

Table'1 gives values for embankments with any
combination of side slopes totaling 5:1. Combinations
include 3:1, 2:1;2-1/2:1, 2-1/2:1; and 4:1, 1:1.

Table 2 gives values for embankments with any
combination of side slopes totaling 6:1. Combinations

using this table include 3:1, 3:1; 4:1, 2:1; and 5:1, 1:1.

Table 3 gives values for embankments with any
combination of side slopes totaling 7:1.
Combinations using this table include 3:1, 4:1; 2:1,
5:1;3-1/2:1,3-1/2:1; and 6:1, 1:1.

Table 4 gives values for embankments with any
combination of side slopes totaling 8:1. Combinations
using this table include 4:1, 4:1; 5:1, 3:1; 6:1, 2:1; and
4-1/2:1,3-1/2:1.

Table 1. Volume per foot of length for embankments with slopes totaling 5:1.

HEIGHT TOP WIDTH (FEET) HEIGHT TOP WIDTH (FEET) HEIGHT TOP WIDTH (FEET)
FT. 8 10 12 u 16 18 20 FT. 6 8 10 12 14 16 18 20 FT. 6 8 10 12 1 16 18 20
0.2 0,05 0.06 0,08 0,09 0.11 0,12 0.1% 15,00 24417 25.28 26,39 2750 28.61( 29.72 30.83 31.94 30.0  90.00 98.89 101.11 103.33 105.55
0.4 0410 0413  0.16 0419  0.22 0.25 0428 15.2 24477 25.90 27.02 28.15 29,27 30+40 \31.53 32.65 30.2 91. 16 100.11 102.34
0.6 0,17  0.21 0,26 0.30 0434  0.39 (.43 15.4 25038 26052 27.66 28480 29494 31.09 32.23 33.37 30.4 92.32 101.33 103.58
0.8 0.24 0430 0436 0.4l  0.47  0.53  0.59 15.6 26,00 27.16 28,31 29.47 30462 31.78 32.93 434,09 2045 3350 102.57 104.83
15.8 26.63 27.80 28.97 30.14 31.31 32,48 33.65 3482 3048 9468 103.81° 106209
1.0 0431 0.39 0,46  0.54  0.61 0,69 0476
1.2 0440 0,49 0,58 0,67 0,76 0.84 0.93 16.0 27,26 28444 29,63 30.81 32.00 33.19 34.37 135.56 a0 35487 98417 100, 46 102,76 105,05 107,35 109,65 111.94
14 0.49 0460 0,70 0.80 0.91 1,01 1.1l 16.2  27.90 29.10 30.30 31,50 32.70 33.90 (35.10 36.30 3.2 97,07 99,38 101,69 104,00 106.31 108.62 110.93 113,24
1.6 0459 0471 0483  0.95 1.07 1,19  1.30 1644 28455 29.76 30,98 32.19 33.41 34,62 35,84 37.05 3.4 28,27 100459 102.92 105,25 107.57 109.90 114,55
1.8 0.70  0.83 0,97 1.10 1.23 1.37  1.50 1646 29,20 30443 31.66 32.89 34.12 35.35 36.58 37.81 b 29048 101482 104016.106,50 108,84 111418 115.86
16,8 M 5987 Fakl) 32.36 33.60 34.84 36,00 37,340 38,58 31.8  100.70 103.05 105 41 107.77 110.12 112.48 114.83 117.19
2.0 0,81 0.96 1.11 1.26 1.41 1.56 1.70  1.85 32,0 101,92 106029 106,66 109,06 111,41 6 116,15 118
2.2 0.94  1.10 1.26 1.43 1.59 1.75 1.91 2.08 17.0 30.54 31.80 33,06 34,31 35.57 36.83 38 39, a g o A 508 o1 113, 7 §al% 118.52
2.4 1407 1424  1.42  1.60 1.78  1.96 2413 2431 17.2 31421 32.49 33,76 35.04 36.31 37.59 35.22 m.i? 32.2 103416 105454 107,93 110,31 112,70 115,08 117,47 119.85
2.6 1.20  1.40  1.59 1.78  1.97  2.17  2.36  2.55 17.4  31.90 33.19 34,48, 35.77 37.06 38.34 39,63 40492 244 104040 106480 109.20 111460 114.00 116440 118.80 121.20
2.8 1035  1.56  1.76 1.97 2,18 2,39  2.59  2.80 17.6  32.59 33490 35.20 36.50 37.81 39.11 40.41 4l.72 Rk 10°+63 108,06 110,481 112:89 115,31 117,72 120414 122,55
1708 33.29 3hsbl 35,93 37.25 3B.5T 39.89 41.20 42452 32.8°  106.90 109433 111.76 114,19 116.62 119,05 121,48 123491
32 Do ik bn sl e B 1% 33,0  108.16 110.61 113.05 115,50 117.94 120.39 122.83 125.28
3.2 1.66  1.90  2.13 .61 2.84 3,08 3.32 18.0  34.00 35. . 38, 3933 40.67 42.00 43. . - - . . 494 120, . .
3.4 1.83 2,08 2,33 2,83 3,09  3.34  3.59 1812 30170 30r06 3Tl 20i76 a0i11 rves a2ig0 aiis 233G 2+ 5% 111489 114+30:116,81 1139.27 121,33 124.19 126465
3.6 2,00 2.27  2.53 3.07  3.33  3.60  3.87 18.4 35,44 36,80 38,16 39,53 40.89 42.25 43.61 44.98 2 0- 71 113,19 115 6611814 120.61. 123,08 125,56 128,03
3.8 2018 2,46  2.74 3.31 3.59  3.87  4.15 18.6 36417 37.54 38.92.40.30 41.68 43.05 44.43 45.81 Y. 1209 214259 116.98119:46.121,95 124444 126,93 129442
1608 36.90 38,30 39.od B <3087 45.26 4665 33.8 113.25 115.79 118,30 120,80 123.31 125.81 128.31 130.82
4.0 2,37 2,67 2.96 3056 3,85 4,15 4.44
4.2 2,57 2.88 3,19 3.8l 4.12  4.43 4474 19.0 37065 39,06 40,46 41487 | 43,28 44,68 46.09 47,50 J9-0  115.59 117.11 11963 122,15 124266 127,18 129,70 132,22
444 2,77 3410 3.42 4407 4,40 4473 5,05 19.2 . 44209 | 45.51 46,93 48436 3402 115.30R118.43 120. 96 123,50 126,03 128.56 131.10 133.63
4.6 2.98  3.32  3.66 4436 4,69 5,03  5.37 19.4 44491 46.34 47.78 49,22 34.4 117421 119.76 122.31 124,86 127.41 129.95 132.50 135.05
4.8 3,20 3.56 3,91 4062 4,98 5.33  5.69 19.6 45.73 | 47.18_ 48464 50.09 3406 118.54712D,10 123,66 126,22 128,79 131.35 133,91 136.48
1.8 %6e57 | 4403 50 50.97 34,8 119.86 122444 125,02 127.60 130.18 132,75 135.33 137.91
5.0 3,43 3,80 4.17 4,91 5.28  5.65  6.02
5.2 3066 4,04 4,43 5.20  5.59  5.97  6.36 2040 47.41) 48,89 50.37 51.85 35.0  121.20 123479 126.39 128.98 131.57 134,16 136.76 139.35
5.4 390 4430 4. 70 5.50  5.90 6.30 6.70 20.2 48126/ . 35.2  122.55 125.15 127.76 130.37:132.98 135.58 138.19 140480
5.6 4015 4,56 4,98 5.81  6.22  6.64  1.05 20.4 49.11 35.4 123,90 126452 129,14 131476 13439 137.01 139.63 142.25
5.8 4040 4.83  5.26 6.12  6.55  6.98 7.4l 20.6 49.97 35,6 125,26 127.85 130,53 133417 135481 138444 141,08 143,72
20.8 50.84 35.8 126462 129.28 131,93 134458 137.23 139.88 142.53 145,19
4067 S.11  5.56 6.89  7.33  7.78
4494  5.40  5.86 7.23 7.69  3.15 21.0 51.72 36,0 128.00 130.66 133.33 136,00 138,66 141,33 144,00 145,66
5021  5.69 616 7059 8.06 8.53 212 52161 3602 129438 122,06 134 T4 137,42 140411 142.79 145.47 148.15
5.50  5.99  6.48 7.94  8.43  8.92 21.4 53.50 3604 130477 13346 136,16 138,86 141.55 144.25 146495 149.64
5.79  6.30 6,80 8.31 8.81 9.32 21,6 54,40 36.6 132,16 134,88 137,59 140,30 143.01 145.72 148,43 151.14
21.8 55.31 36.8  133.57 136.29 139,02 141475 144447 147420 149.92 152,65
s 6,09 6,61  T.13  T7.65 8069 9,20 9.72
i 6.40 6,93 T.47  8.00 9,07 9.60 10.13 22.0 56,22 37.0 4 134,98 137.72 140,46 143,20 145,94 148468 151.42 154,16
X 6.71  7.26 7.8  8.36 9.46 10.00 10.55 22.2 57.14 37.20 1136.40 139,15 141,91 144,66 147242 150218 152,93 155.69
7.6 7.04  7.60 8.16  8.73 9.85 10441 10.98 22.4 58,07 3744 137.82 140459 143,36 146,13 148490 151468 154.45 157.22
7.8 7.37  7.94 8.52  9.10 10.26 10.83 1l.41 22.6 52,31 53.99 55,66 57.34 59.01 3706 139,26 142,04 144,83 147,61 150440 153418 155.97 153.75
22,8 53,20 54.89 56,58 58.27 59.95 37.8 140470 143.50 146,30 149,10 151490 154470 157450, 160. 30
8.30 8. 89 9,48 10.67
8.66 9,26 9.87 11.09 23 38.0 142.15144.96 147,78 150.59 153.40 156.22 159.C3 161.85
9.02 9,66 10,27 11.51 23,2 38.24 143.60 146,43 149,26 152,09 154,92 15775 160458 163,41
9,40 10.03 10,67 11.94 23.4 3844  145.06 147491 150, 75 153, 60 156444 159.29 162.13(164.97
9.78 10,43 11.08 12.39 23.6 38.6  146.53 149239, 152,25 155,11 157.97 160,83 163.569 166.55
23.8 3848 148.01(150.89 153,76 156,63 159451 162,38 165426 163.13
9.9 9.50 10417 10.83 11.50 12.83
9.2 v 13.29 13.97 14.65 24.0 64000 65,78 67.55 39.0 149450 152.39 155,27 158,16 161,05 163.94 166483 169.72
9. 13,75 14045 15.14 24,2 64,98 66,77 68,57 39.2 150489 153,89 156, 80 159,70 162,60 165,51 168,41 171.32
9.6 14,22 14,93 15.64 24,4 65.97 67.78 69.58 39,4 152,49 155041 158,33 161,25 164.16 167,08 170,00 172.92
9.8 11.07 11.80 12.52 13.25 14.70 15.43 16415 2446 66,97 68.79 70.61 39.6 154,00 156493 159,86 162,80 165,73 168466 171,60 174.53
24,8 67097 69.81 Tl.64 39.8  155.51 158446 161. 41 164436 167,30 170.25 173.20 176.15
10,0 11.48 12.22 12.96 13.79 15.19 15.93 16,67
10.2 11.90 12.66 13,41 14417 15.68 16,43 17.19 2549 68,98 70.83 72,68 4040 157.03 160,00 162.96 165,92 168489 171.85 174481 177.77
10.4  12.32 13.10 13.87 1l4.64 16218 16.95 17.72 25.2 70,00 71.87 73.73 4002 158456 161.54 164s52 167450 170,47 173,45 176443 179.41
10.6 12.76 13.54 14,33 15.11 16469 17.47 18.26 25.4 71,03 72,91 74,79 40.4  160.10 1£3.09 16649 169408 172.07 175.06 178,06 181.05
10.8 13.20 14400 14,80 15460 17.20 18,00 18.90 25.6 72,06 73,95 75.85 4006 161,65 164,65 1GJSSEMLTORE" LIAmBE 176.48 179.69 182.70
2508 73:10 75.01 76.92 40.8  163.20 166,22 169224 172.26/175.29 178,31 181.33 184.35
:g:g; {Z:;? 2640 74,15 76.07 78.00 41.0 164,76 167.75 170.83 173/87 176.90 179.94 182.98 186.02
oles 3aes s 75.36 17.14 71998 4102 166032 169,37 172.43 175:48 178.53 181258 184.63 187.69
3019 31.08 Sons 76027 78.22 80.18 4le4  167.90 170,96 174403 177413 180,46 183.23 186.30 189.36
Soi7e iods 3606 77.3¢ 19.31 81.28 41.6 169448 172.56 175 64 178,72 181.8C 184.89(187.97 191.05
sécs 78.41 80,40 82.38 4148 171.07 174.16 177.26 180.36 183.45 186,55 189,64 192.74
313y 27.0 79.50 81.50 83.50 85.50 87.50 42,0 172,66 175.77 178. 89 182.00 185,11 188422 191,33, 194.44
S3.50 53.43 2102 80059 B82.61 Ba.62 B6.64 B88.65 4202 174427 177.39 18C. 52 183,64 186,77 (189490 193202 196.15
35530 xron 5704 81,69 83.72 85.75 87.78 89.81 4244 175488 179,02 182.16 185,30 188444 191458 L94.72 197.86
33070 2465 1o 82.80 B84.8% 86.89 B88.93 90.98 4206 177.5C 180465 183,81 186,96 190,12 193:27196.43 199.59
2708 83.91 85.97 88.03 42,8 179.12 182.79 185.46 188,63 191,80 194,97 198414 201.31
24431 25.28
Sitas isy 28.0 85.06 87011 89.18 91.26 93.33 43,0 180.76 183.94 187.13 190,31 193,50 196,68 199.87 203.05
25.56 26455 2802 90.34 3 94.52 4302 182,40 185.60 188,80 192,00 195,20 198,40 201.60 204480
2539 stimn Frits 91451 1 95.7: 43,4 184,04 187.26 190,47 153,69 196,90 200412 273433 206,55
3683 27.86 b 92 8 5 96.92 43.6 185,70 188493 192,16 165,39 198462 201.85 205,08 208.31
Frie 5560 9173 SooBr ‘ecio0 9813 43.8  187.36 150,61 193,85 197,10 200.34 203.53 206.83 212,07
1400 21426 22,30 23.33 2437 25.41 26,44 27.48 28.52
14,2 21.83  22.88 23.93 24.98 26,03 27.09 28.14 29.19 29.0 84,31 86,46 B88.61 50.76 92,91 95.05 97.20 99.35 4440 189,03 152,29 195,55 198,81 202,07 20533 208,59 211.85
4.4 22440 23447 24053 25,60 26467 27.73 28480 29.87 29.2 85.44 87.60 89.76 91.92 94.09 96,25 98.41 1(7.58 4402 190,71 193,98 197526 200,53 203481 207.08 210.36 213,63
14.6 22.98 24406 25014 26423 27431 28439 29447 3055 2944 86.57 88474 90,92 93,10 95.28 97.45 99463 101.81 4406 192040 195.68 198,97 202,26 205.55 29884 212.13 215.42
1408 23.57 24,67 25.76 26,86 27.96 29.05 30.15 31.24 29.6  87.70 B89.89 92,09 94,28 96.47 98,57 100.86 103.05 4906 194409 157439 200, 70 2€4.00 207,30 21061 213.91 217.21
$o.8  lss.es 5108 o5 47 97.68 99.88 1430 4608 155,79 199.11 202.43 205474 209.06 212438 215,70 219.02
45.0 157,50 200,83 204u16 2€7.50 210.83 214,16 217.50 220.83

Printed with Soy Ink



Eight different top widths, ranging from 6 to 20
feet, are provided in each table. Heights ranging from
0.1 feet to 45 feet are given in increments of 0.2 feet. If
you need the values for a particular height lying
between two of the given values, use the average of
the two values. See Example 2.

Example 1. Determine the cubic yardage in a 150-
foot long levee with a top width of 16 feet, a height of
14.2 feet and having 3:1, 2:1 side slopes.

Since the slopes total 5:1, use Table 1. At a height
of 14.2 feet and a top width of 16 feet, Table 1 indi-
cates a value of 27.09 cubic yards per foot of length.
Multiply the value by 150 to get a total of 4063.5 cubic
yards for the levee.

Example 2. Determine the cubic yards in a 100-
foot long dam with a top width of 8 feet, a height of
12.1 feet and 4:1, 3:1 side slopes.

Slopes total 7:1, so use Table 3. The value for a 12-
foot high, 8-foot wide slope is 22.22; for a height of
12.2 feet, 22.91. The average of these two is 22.56.
Multiply this value by 100 to get a total cubic yardage
of 2,256.

Top Width

e ol

Slope

Finished
o Surface

Ve =¥

=7
Figure 1. Cross section used to determine the table values.

Method used in formulating tables

Figure 1 presents the cross section of the typical
embankment used to determine table values. The
equation is

Table value =

(total slope)(height)2 + (2)(top width)(height)
54

where the total slope represents the combination of
the two side slope values (i.e. the total slope for a 3:1,
2:1 embankment = 5). The heights and widths are
given in feet.

Table 2. Volume (cubic yards) per foot of length for embankments with slopes totaling 6:1.

TOP WIDTH (FEET) HEIGHT
8 0 12 1 1% 8 FT. 6 8 10
9.06 0.03  0.09 2.12  C.l4 15.0 28433 29.44 30.56
0416 €17 0,20 n.25 C.28 15.2 29.95 30,17 31.30
9.22 .26 9.31 0.40  0.44 ¢
031  0.37  0.43 0.55 «60

1.93
2.17 17.0 35.89 37.15 38.41
2.42 17.2 36,69 37.97 39.24
2.68 17.4 37.51 38,80 40,08
2.95 17.6 38.33  39.63 40,94
17.9 39.16 40,43 41.8(

3.22
.51 41,33 42,67
3.80 43,54
4al1 44. 42
442 45,33
46,27

GaTh
5.07 47.1%
5.41 4R, 07
5.76 49.02
s.12 49,94
50. 89

6.48
6.86 20,0 48.89 50.37 51.85
7024 20,2 49.83 51.32 52,82
7.63 2044 50,77 52428 53.80
8,03 2046 51,73 53,25 54,78
20.8 52,69 54423 55.77

Babh
8.86 21.0 53,67 55.22 56,78
3425 56,22 57.79
9.73 57.22 58,31
12.17 58,24 59,84
59.26 60,88

10.63
11499 60,30 61.93
11.57 61,34 62,98
62.39 64,05
63,45 65,12
64251 66429
65.59 67,37
66,68 68,40
69,51
. 70. 62
T1. 75
72.89
74,03
75.19
76435
77.52

1r.0 16.3C 17.04 17.78 13,52
10.2 16.85 17.60 18.36 19.12 78. 70
19.4 17.41 18.18 18.95 19.72 79. 89
12.6 17.98 13.77 19.55 20.34 81.00
12.8 18.56 19.36 20.1¢ 20,96 82. 30
83. 51

20473 21.59
21,40 22423 84,74
22,04 22.98 85,97
22.68 23,54 87.22
23.34  74.21 88.47
89,73

24,00 24.85
24067 25.57 89.00 91.00
25.35 26,27 90,26 9228
26404 26.97 91.54 $3.56
26,74 27.69 92.82 S4. 26
94,11 96.17

27,44 23.41
28416 Z9.14 §5.41 67.48
28.88 29,88 96,71 98,80
29.62 30.63 98,03 100.13
30.36 31038 99436 101.48
100,69 102.82

31011 32415
31.87 32.92 59489 102404 104,18
32,66 33,71 101.23 103.39 105.55
33.42  34.5 102457 104475 106,93
34020 35430 103.93 106412 108431
105,29 107450 109. 71

TOP WIDTH (FEET)
12 "

35.56

33.93

58433

62,49

6355
64.63
65.71
66479
674389

69,09
70411
71.24
72437
73.51

74067
75.83
76499
78.17
79.36

80455
8l.76
82.97
84,19
85.43

86,67
87.91
89.17

S1.71

106,96

1€6.33
107.71
109.11
110.51
111.91

HEIGHT TOP WIDTH (FEET)
1 1 FT. 6 8 10 2 1 i 8 20
32073 33.89 35.00 36.11 30.0 106467 108,89 111,11 113.33 115,55 117,78 120,00 122,22
33055 34,63 35,30 36.93 3002 108.05 110,28 112,57 114,76 117,00 119.23 121.47 123.71
34,34 35,43 36,62 27.76 3004 109.44 111269 113,54 116.19 119,45 120070 12255 125.20
35013 36,28 37.44 38.60 3006 110,84 113219 115.37 117,66 119,50 122.17 124,44 126,70
35,95 37,10 38.27 39.44 3.8 112025 114257 116,91 119,09 121.37 123.65 125,94 123,22
36,76 37.93 39.11 42.30 3100 113.66 115,56 118,26 12055 12285 125,15 127.44 125,74
31ise 39.96 4l.le 3102 115009 117040 119,71 122002 124434 126,55 128.96 131,27
38,25 42.82 42.03 31.4 11653 118,95 121015 123,59 125.83 12815 130.4% 132,81
39,23 cloes 42,91 3106 117.97 120,31 12265 124,99 127.32 129.65 132,02 134.3¢
40,07 42.56 43.50 3108 115,62 12178 124, 14 120.49 128.55 121,27 133.56 135.91
43,44 44,70 32,0 120,89 123.26 125,63 123,30 130,37 132.74 135,11 13748
44eis 45.61 3202 122036 124074 127013 12951 131290 134,28 136047 159,05
43.26¢ 46.53 3204 123.86 126,24 128,64 131204 133,46 135,34 138.c% Lavaok
“6u15 4T.45 3206 125023 127,74 130,16 132,57 134,99 137.4) 139,82 142.23
4707 48139 3208 126482 129,25 131,66 134,11 136,56 133,97 131,40 143.85
48.00 49.33 33.0 128433 130.76 133,22 135,56 13811 140455 143.00 145.44
48.94 50.29 3302 129.85 132031 134,77 137022 139,68 142,14 144160 147.06
49.88 51.2% 3306 131037 133085 136,32 138,79 141,27 143,74 146,22 148.6¢
s0.84 32,22 3306 132090 135,29 137.88 14,37 142,86 145,35 147,84 15).33
S1.80 53.20 33.8 13645 136,95 139,45 141,96 144246 145,97 149,47 151437
52.78 54l 36,0 136.00 13852 161,03 143,55 146,07 148,53 151,11 153,63
s3.76 3518 3402 137.56 140,09 142062 145,16 147,69 150122 152,76 155.29
56.75 56419 34c4 139013 141,67 146,22 146277 149,32 151,87 156242 156.96
55.75 57.20 3406 140070 143.27 1453 148,39 150,96 153.52 156,08 153.64
S6.76 £3.23 3605 162026 166,87 147045 150,02 152460 155,18 157,76 16434
57,78 59.26 35.0 143,95 146,48 149,07 151,66 154,26 156,85 159,44 162.03
. 58080 60430 3502 145,49 14810 150, 70 153,31 155,92 158,53 lal.14 163,74
56,62 56.33 59.84 61.3% 35,4 147,10 14973 152035 154,97 157,59 163,21 162484
57063 39,36 60.88 62,41 35.6 148,73 151.36 154000 156,04 159,27 161,91 164255
58,86 60,40 61,94 6342 35,8 150,36 153,01 155 66 158,31 160,96 163,62 166,27
53,00 64,56 36,0 152,00 154066 157,33 160,00 162,66 165,33 168,00
64.07 65.64 3602 153065 156,33 159,C1 161,69 164037 167,05 169,73
6515 6b.74 3604 155,30 158,00 160, 79 163,39 166,00 168,79 174.4°
56,24 67.84 3606 156,97 159,66 162,39 165,12 167,81 170,53 173.24
67.36 68,95 3608 158,65 161,37 164010 160,82 169.55 172,28 175,00 177.73
68,44 70.07 3700 160,23 163,07 165 A1 16855 171,29 176,03 176,77 179.52
71.20 3702 162002 164178 167,53 170,29 173,05 175.8) 178,56 ib1.31
72034 3704 163,73 166,50 169,27 172,06 174,81 177,58 180.35 183.12
73049 376 165444 168,22 171,01 173,79 176,58 179,36 182.15 184.93
7465 3708 1€7.16 169,96 172,76 175,56 178,35 181.16 133.96 146476
75.81 33,0 168429 171,70 176,52 177.33 180,14 132.96 135.77 183,59
76199 3802 170,62 17345 176027 179,11 181,94 184,77 137050 19,42
7817 3804 172037 175.21 178,06 180,90 183,75 186,53 139.4s 192,24
7937 3806 174013 176.9€ 179, 84 182.7C 185.56 188,42 191.28 194,14
60457 388 175,86 179,76 181,64 196,51 187.39 190.26 193,17 196.01
76,46 78,22 80.00 39,0 177.66 180,55 183,44 186,33 189,22 192.11 195.00 197.8%
77,62 7e.61 B1.20 39.2 179,45 182035 185,25 188,16 191,16 193,95 196.87 159.77
78.80 BO.61 32.42 39.4  181.26 186,15 137,07 189,95 152.91 195,93 198.75 201,67
79.99 81.32 83.64 39.6 183,04 185,97 188,90 191.86 194,77 197,73 2064 20357
81.20 83.93 34.87 3908 134,85 187079 190,76 15369 196,66 199,59 232.53 205,48
82.41 B4.26 3611 40.C 186,66 189,63 152,59 195,55 198,51 201.48 204.44 207.40
83.63 85.45 87.36 4002 188049 191.47 194,45 157,42 200,40 203.33 276136 209.33
fec8s 86.T4 86.60 ©0.4 190033 183032 196,31 199.30 202.30 205.29 223.28 211.27
8600 (87099 159.85 49l 192117 195.18 198,18 201119 204.20 207.21 210.21 213122
87.34 69,25 3l.16 40e3  194.02 1S7.04 20Lef7 2C3,09 2%€.11 209.13 212.16 215.15
410 195,89 198,92 2015+ 2500 208403 211477 214411 217,14
o+ < Yl e 4 4102 197076 200,81 203.86 206431 209.96 213.02 216.07 219.12
18 (osi08 enion 41,4 199,66 202,70 205,77 208.% 211.96 214.97 213.04 221.L
e a2y 41.6 201,52 2C6.61 207.69 210.77 213,85 216.93 220,01 223.10
330 9508 SToEY 41.8 203,42 206,52 209.62 212.71 215.81 218,90 222.00 225.10
8 4200 205.33 20844 211,55 214256 217,77 220,88 224wy 227411
o 0D Aa Ty 1010 4202 207024 210.37 213,50 216,62 219.75 222.87 220200 22°.13
oToi2 99,03 101iE0 103.71 4204 209.17 212,31 215.45 218,59 221,73 224.37 223.01 231.15
08,00 100099 10304 105,08 4206 211,16 214,26 217,41 220,57 223.72 276.88 230.04 233.1S
1A 10294/ 10840 104 %6 42.8  213.04 216.21 219,39 222.56 225.73 228.90 232.07 235,24
£3.0 215.00 218,18 221,37 224,55 227.74 230,92 234.11 237.2¢
L 0 TD e 4302 21€.96 220116 223.36 226056 229.76 232.96 236.16 22936
D AT A se 1his 434 218092 222,14 225,35 228,57 231.73 235.00 238.21 241.43
N Tl a3i1agias n2or 43.6  22€.90 224.13 227.36 230,59 233.82 237.05 240.23 243.51
L A he 4318 222.89 226.13 22938 232,62 235.37 239.11 242.36 245.6f
44,0 224.88 22814 231,40 234466 237.92 241.18 244.44 247,73
100040 L1050 H2u18 IAel2 46.2 226,89 230416 233,44 236,71 239,98 243.26 246.53 249,91
29 tiaks T1otte 117 02 44.4 228,90 232,19 235.48 233,77 242,06 245.35 248.64 251.92
st HassdiTcn tro 2s 44s6 230,02 234,23 237,53 240.84 . 34s14 247,46 250,75 254.05
e Rt sl 1ol 4608 232,96 236,27 239,59 242,91 266,23 249.55 252.87 256,19
45,0 235.00 238.33 241,66 244299 246433 251,06 254,99 258,31
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Figure 2. Cross section of an embankment that has been con-
structed on a sloping base.

Calculating for sloped base

The tabulated values are accurate only when the
embankment is constructed on a level base. Figure 2
presents the cross section of an embankment construct-
ed on a cross slope. Volumes in cubic yards per foot of
length can be calculated for this situation by using the
following equation where all distances are in feet:

C(dy +dp) + b(hy +hy)
54 108

Volume per foot of length

Top of embankment

Figure 3. Determine height of fill at points indicated by vertical
lines and use to calculate average volumes.

Average end area method

This method determines volume where there is a
significant change in slope along the centerline of the
embankment (Figure 3). The distance between points
should not exceed 100 feet when the slope is less than 4
percent and to 25 feet on slopes greater than 8 percent.

To use this method, compute the volume in each
section by averaging the volumes at each end of the
section and multiplying by the section length. Add vol-
umes of the individual sections to obtain total volume.

Table 3. Volume (cubic yards) per foot of length for embankments with slopes totalina 7:1.

EIGHT TOP WIDTH (FEET) HEIGHT
FT. 6 8 10 12 i i 18 20 FT. 6 8 10
2.2 0.05 299 €1l .12 0.14 a5 1549 32,50 33.61 34,72
J.4 011 0,20 0.23 0,26 0.29 .32 15.2 33,33 34,45 35,58
2.4 0.18 0.31 0436 0,40  2.45  Ju49 15.4 .17 25031 36445
2.8 0.26 2066 045G U.56  De62 11,68 15.6 35.01 36.17 37,32
15.8 35.87 37,04 38, 21
1.0 0435 0,57 0465 0.80  0.87
1.2 045 0,72 0.81 0.99 1,08 1640 36,74 37,93 39,11
1ot 0.57 2,88 0.98 119 1.29 16.2 37,62 38.82 42,02
1.6 0.6 1204 .16 140 1.52 1644 38051 39.72 40,94
1.8 0.82 1.22 1.35 1.62  1.75 16.0 39.41  4u.b4 41,87
1508 40432 41.56 42.81
2.0 0.96 1,41 1.56 1.85  2.00
2.2 1.12 1.61  1.77 2,09 2.26 17.0 41,26 42,50 43.76
2.4 1.28 1.81  1.99 2.35  2.52 17.2 42,17 43,45 44,72
2.6 1,45 2.3 2.22 2.61 2.8 17.4 43011 44,40 45,69
2.8 .64 7.26  2.47 2.88  3.09 176 44,06 45.37 46,67
17.9 45,03 46035 47,66
3.0 1.3 2.06  2.28  2.50 2.72 3.17 3.39
3.2 2,04 2.28 2,51  2.75  2.99 3.46 3N 18.0 46400 47.33 4R.67
3.4 2.25  2.51  2.76 3.0l  3.26 3.77  4.02 13.2 46,58 48.32 49,68
3.6 2.48  2.75 3,01  3.28  3.55 4,08 4.35 13.4 47.98 49.34 50,70
3.8 2472 3.30 329 3.56  3.8¢ 4e6l  4.69 18.6  48.98 50.36 51,74
18.8 49,99 51.39 52.78
4.0 2496 3.26 3,56 3.85 4,15 444 474 5.04
42 3022 3.53 3,86 4,15  4.46 4,78 5.09 5,40 19.0 51,02 52.43 53.83
44 3,49 3.81 4414 4,47 479 5.12  S.44  S.77 19.2 €2.05 53.48 54,90
4t 3,77 4ell 445 4,79 5,13 5.47  5.81  6.lS 19.4 53,10 54,54 55.97
4.3 4205  4a41  4aT6 5,12 5.48  5.83 6419  6.54 19.6 €4415 55.51 57,06
19.8 55.22 56.69 58,15
5.3 4435 5,46  5.83 6.57  5.94
Se2 4466 5482  6.20 697 7.36 20. 56430 57.78 59.26
5.4 4098 6418 6458 7.38  7.78 20.2 $7.38 58.88 60,33
5.6 5.31 6,55 6,97 7.80  9.21 2038, £8.48 59.99 €150
c.8 5.65 6.94  7.37 8.23  B8.66 2046 5959 6l.11 62, 64
20,8 60470 62,25 63.79
640 6,00 7.33 7.78 2467 9.11
6.2 6436 7.74 8,20 9412 9458 21.0 61,93 63439 64,54
b4 6.73 8.15  8.63 9.58 10405 2.2 £2.97 64054 66411
546 711 8.58  9.07 10.05 10454 21.4 bhel2 65,71 67,29
6.9 T.51 8,01 3.51  9.02  9.52 10.53  11.03 21.6 65,28 66,38 68.43
21.8 664,45 68,06 69 68
. 15 .4 .96 9,46 9. . .g4
e wh ass o3 ores s s 2.9 67.63 69.26 T0.83
T.4 8.74  9.29 12.03 12.58 22.2  68.82 70,46 72.11
7.6 9.18  9.74 10.39 10,87 11.43 12.55 13.12 22.4 70,02 71.68 73.3%
7.8 11.93 13.09 13.66 22.6 71.23 72.91 74.58
22.3 72,45 T4.14 75.83
.44 . “
e e L,;S 23.0 73,68 75.39 77.09
13.50 1475 1537 23.2 74093 76465
14.05 15032 15.96 ;;’; 618 ;;-‘;;
14.60 15.91 15,56 3. Hest 212
T H 24.0  80.0C Bl1.78
16.33 2402 81.29 83.09
16.92 2444 82,60 B4.40
1753 2406 B3.51 85.73
24.8 85.24 87,07
19.0 15019 15.93 18.15
10.2 15075 16451 18.78 25.0 86,57 88.42
1044 16433 17.10 19.41 25.2 87.92 89.7
10.6 16,92 17,71 20,06 25.4 £9.28 91.16
10.8 17,52 18.32 20.72 25.6 90,64 9254
25.8 92402 93.93
11.0 1813 18.94 21.39 23.83
11.2 18075 19.58 22,07 24456 26,0 93,41 65.33
1le4 19.38 20,22 22.76 25.29 26.2 54,80 96,74 98469
1.6 20,02 20.88 23.46 26404 2644 96,21 98417 100,12
11,8 20,67 2155 24017 26470 26,6 57.63 99460 101.57
26.8  99.06 101.04 103.03
1240 21,33 22.22 24.89 27.56
12.2 22401 22.51 25.62 29.33 27.0  1€0.50 102,50 104,50
1244 22069 23.61 26436 29.12 27.2  1C1.95 103.96 105 98
12.6  23.33 24431 27.11 29.91 27.4  103.41 105.44 107.47
12.8 24.08  25.03 27.88 30.72 27.6 104,88 106.52 108,97
27.8  106.36 1C8.42 110,48
13.0 24.30 25.76 28,65 31.54
13,2 25.52 26450 29.43 32.36 28.0  107.85 109.92 112.00
13.4 26,25 27.25 29.23 30.22 33.20 28.2 109435 11l.44 113,53
13.6  27.C0 26.01 30.02 31.03 24.05 28.4  110.86 112,97 115,07
13.8 27,75 28.78 30.82 31.84 24.91 28.6 11239 114,50 116462
28.8  113.92 116405 11818
14.0 28.52 29.56 31,63 32.67 35.78
1422 29.29 30.35 32.45 33.50 36466 29.0  115.46 117,61 11976
14,4 30,08 31.15 33,28 34.35 37.55 29.2  117.01 119.18 121.34
14.6 30.88 31.96 34,12 35.20 38,45 29.4 118,58 120476 122,93
14.8 31.68 32.78 34.97 36,07 39.36 29.6 120415 122434 124454
29.8  121.74 123.94 126415
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TOP WIDTH (FEET)
2 i

35,83
36071
37.59
38,48
39,38

94492
96433
57,75

59,18
100. 63
102.08
103,54
105.01

1C6.50
107.99
169,50
111.01
112.54

114.07
115. 62
117.17
118, 74
120.32

121.91
123.50
125.11
126,73
128436

HEIGHT TOP WIDTH (FEET)

16 18 FT. 6 8 10 12 1 8 20

36,94 33,06 39.17 4).28 30,0 123.23 125,55 127,78 132,00 132,22 134,44 136,66 133,69
37.83 39.96 40.08 41.2] 0.2 124494 127417 12941 131,65 133,98 136,12 138.36 14).6n
38,73 39.87 41.01 42.15 30.4 126,55 12°,80 131206 133.31 135:56 137,91 143.06 142,31
39,66 40.79 41.95 «3.10 3006 128418 130,44 132,71 134,98 137,24 133,51 141.78 144404
40055 41.72 42.89 46406 308 129.81 132410 134039 136,66 138.94 141422 143450 145,78
41,68 42047 43.95 45,04 3100 131446 123,76 136,05 138435 140,65 162,94 165424 147,52
4v42 43.62 44uB2 46,02 3102 123012 135,43 137,74 140405 142036 144,47 146498 149430
43.37 46,53 45.80 47.01 3104 134479 137411 139,44 141,76 146400 l46.41 168,74 151,77
44033 45,56 66,79 43.02 31.6 138,80 141414 143,49 145,83 140417 150451 152485
45.30 46.56 47.79 43.03 3.8 138,15 140,51 142,86 145,22 147,57 149493 152,28 i54.64
46,28 47.54 4B.R0 51,06 32.0 144059 146,96 149,33 15127 154.77 150,44
47,27 43.54 49.82 51.09 2.2 146,73 148,71 151,10 153,48 155.87 153.25
48,27 49456 50485 52414 32.4 148,08 150,48 152486 155,28 157,68 16,08
49.29 50.58 51.89 53.19 32.6 149,86 152425 154467 157,78 159,50 161.91
56e30 51.62 52.54 54426 32.8 166475 149,18 151461 156,06 156447 153,90 10ie32 163.7¢
51.33 52.57 54,00 55.33 33,0 148.50 150.94 153.37 155.83 158.28 140,72 lo 165.61
52038 53.72 55.07 5h.42 3302 150.26 152.72 155,18 157,64 lovaif 162,55 1 167,47
53.43 56,79 36.15 57.52 33.4 154,50 156,98 159,45 161.93 164,40 7 169,35
54.49 $5.87 57.25 53.52 33.6 156030 158,79 161,28 156377 166,26 158,74 171.23
55.56 56,96 53.35 50.74 33.8 158,11 160,61 163,11 165.6¢ 168,12 177.62 173413
56,65 58.06 59.46 £3.87 34,0 157.40 159,92 162,44 164,96 167.48 170,09 172.52 175,03
57.74 59.16 60.59 62401 3402 159422 161.75 164,28 166482 169,35 171.83 174,42 175,35
08.85 60,28 61.72 63416 3404 161404 163,59 165,14 168,68 171,23 173,73 176.33 175.98
59.96 6l.4l 62.86 64432 3606 162,87 165,44 168,00 170,56 173413 175,69 173,25 18).¢1
£1.09 62.55 44.02 65.49 3408 164,72 167,25 169.87 172,45 175403 177,61 180.15 182476
6347 65.18 66,67 3500 1£6457 16916 171.76 174435 176.9% 175453 182.13 164.72

64086 564,36 67.86 35,2 168446 171,04 173,65 176226 178.87 161,47 134,03 185,69

66404 67,55 62,06 25,4 170431 172493 175.55 178,18 180430 1£3.42 136,04 183.67

67,22 58,76 70,27 35.6 172420 174.83 177,47 180,11 182474 1d5.3d 188402 152.65

68.41 69,95 7149 3508 174409 176474 17939 182405 1844 70 187.35 190,00 192,65

69,61 3640 176400 178466 181433 184,00 186466 189,33 192.00 154466

70.82 . 3602 177491 120459 183,28 185,96 188,64 191,32 194.C0 155,68

72,05 73.63 175.22 3644 179484 192,54 185,23 187.93 130,62 193.32 193,71

73,28 74.88 75.48 3606 181,78 196,49 187,20 189,91 192.62 195,33 19F.04 200.75

74,52 T6.14 7775 3608 183,72 186.45 189218 191,90 194,63 197,35 230.08 202.81

75,78 77.41 79,04 37.0  185.68 138,62 191.16 193,90 196,66 199,39 232.13 204.37

77.04 76,69 6233 3702 1€7.65 150441 153,16 155492 198467 201.43 204.18 205.94

78.32 79.9% B8l.e3 37.4 189463 152440 19517 197.94 200471 203,48 206.25 209.02

79.60 81,28 82.95 37.6 191462 156,40 157,19 199,57 202.76 205.54 208.33 211.11

82,90 32.59 84.27 37.8 193462 156242 19922 202,02 204482 207.62 210.42 213.22

80.50 82,20 83.91 8%.61 38.0  195.63 158444 201,25 204,07 206488 209.70 212.51 215.33
83.52 35.24 86496 38.2  157.65 200448 203,21 2C6.13 208.96 211.79 214.62 217.45

83.11 84,85 B86.58 88,31 38.4  159.68 202.52 205.37 209.21 211.05 213,90 216.74 219.59
84643 86,18 87.93 89.68 38.6 201472 204.58 207.4% 210,29 213,15 216401 218.87 221.73
85.77 87.53 39.29 91.06 38.9 203477 206,64 209.52 212.39 215.26 218.14 221.01 223.89
87,11 88.89 90.67 92.44 39.0  2C5.83 2C8.72 211.61 214450 217438 220.27 223.16 225.05
88446 90,26 32.05 93.84 39.2 207,90 210.80 213.71 216461 219.52 222,42 225.32 223.23
89,93 ©°1.63 93.44 93.25 39.4 209498 212.90 215482 218474 221456 224458 227.49 230441
91,20 93,02 94.85 96.67 39.6 212408 215.01 217,94 220.83 223,81 225.74 229.68 232.61
92459 94.42 96426 99.10 39.8 214418 217.13 220.07 223.02 225,97 228492 231.87 234.82
93,58 95.83 97.68 69.54 4040 216429 219.26 222,22 225418 22R.14 231.11 234.07 237.03
35.39 97,25 99.12 100.99 40.2 218442 221.39 224437 227.35 230.33 233.30 236.28 239.26
96.80 98.68 130,56 102,45 4N.4 220455 223.54 226.53 229453 232.52 235.51 238.51 241.50
98423 100.12 102.02 103.92 4006 222469 225470 228,71 231472 234272 237,73 240,74 243475
95466 10157 103,49 105.40 40.8 224485 227.87 230,89 233,92 236494 239,96 242.98 246400
101.11 103,04 104496 106.89 410 227,01 23C.G5 233.09 236412 239,16 242420 245.24 2434217
102457 104451 106445 108439 4142 229419 232.264 23529 238434 241,40 244445 247,50 250.55
104403 105,99 107.95 109.90 4le4 231438 234444 237051 240458 242464 246471 249.78 252.84
105.51 107,48 109,45 111,42 4146 233457 236465 239.73 262482 245.90 248,98 252.06 255.14
107.€0 178,99 110.97 112.96 41e8 235,78 238,87 261,97 245.07 248416 251426 254436 257445
108450 110.50 112.50 114.50 42,0 238,00 24lell 244022 247433 250444 253.55 256.66 259.77
110,01 112,02 114.04 116.05 42.2 240422 243.35 246047 269.60 252.73 255.85 258.93 262.10
111.53 113.56 115.59 117.62 42.4  242.46 245.60 248,74 251.88 255.02 258416 251.30 264.45
113,06 115,10 117.15 119.19 42.6 244471 247.86 251.02 254.17 257433 260449 263.64 266480
114,60 116466 118.71 120.77 42.8  246.97 250.14 253.31 256448 259.65 262.32 265.99 263.16
116415 118,22 120.29 122.37 43,0 249.26 252.42 255.61 258.79 261.98 265.16 268.35 271.53
117.71 119.80 121.88 123.97 43.2 251451 254.71 257.91 261411 264431 267.51 270.71 273.91
119,28 121438 123.49 125.59 43.4  253.80 257.02 260.23 263.45 266.66 269.88 273.09 276.31
12€.86 122.98 125.16 127.22 43.6 256410 259433 26256 265.79 269,02 272425 275.43 278,71
122445 12458 126.72 128.85 43.8  258.41 261.66 264,90 268415 271439 274,64 277.88 281.13
124405 126420 128.35 120.50 44.0 260,74 263.99 267.25 270.51 273.77 277.03 230.29 283.55
125.67 127,83 129.99 132.16 44.2 263,07 266436 26S.61 272,89 276416 279.44 282.71 285.98
127429 129.47 131.64 133.82 44.4 265,41 268.70 271.99 275.27 278.56 281,85 285,14 288.43
128492 131.12 133.31 135.50 44,6  267.76 271.06 274.37 277.67 280,97 284423 287.58 290.89
130457 132.77 134.98 137.19 4448 270412 273.44 276476 280,08 283.40 286471 290.03 293.35
45.0 272449 275.83 279.16 282,49 285.83 289.16 292.49 295.83
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Table 4. Volume (cubic yards) per foot of length for embankments with slopes totaling 8:1.

HEIGHT
FT.

0.2
0.4

19.3

14.0

14.8

6 8 10
0-T5. 0407 0,08 0,09 0.11
.11 0.14 0.7 0.20 0.23
0019  0.23 0,28 0.32 0.36
0.27  0.33  0.39 .45 2.51

0,67

16441 17.13 17.86 18.53 19,31
17.04 17.78 19,52 19.76 20.00
17.68

18.33

19.nC

19.63 20.43 21.2% 22.08 22.83
20437 21.19 22,00 22.81 23.62
21

TOP WIDTH (FEET)
12 4

3.11

4439

8499

. 10.93

14.22

16469

17.33
17.99
13.66
19.34
20.74

20.74

23.68

24448

25426
26,05
26485

28,49

37.41

38.37
39434
40432
41.31
w2432

HEIGHT
FT.

15.0
15.2
15.4
15.6
15.8

1529
16.2
1644

20.0

20.8

21.0

21.8

2249

22.8

20.3

36,67
37.61
38.56
39.52
40449

102.79
104435

105.92
107.52
1€9.12
110.73
112.3¢

114.00
115.65
117.31
118.98
120.67

122.37
124,08
125480
127.53
129.28

121.94
132.860
124,59
126.3F
138.12

62,46

100.00
101.55
193.10
104.67
100426

107.85
10%.46
111.07
112.70
114.35

122.73

124,44
126417
127.90
129,65
131.41

136,76
138,57
146,25

100. 30

101. 35
103,41
104,99
106.57
108.17

109,73
111. 40
113.03
114,67
116.33

113.00
115, €8
121,37
123,07
124,72

126.52
128. 26
130.91
131. 77
133,54

135,33
137,13
138,94
140, 76
142,60

TOP WIDTH (FEET)
12 1"

40400
40,98
41.98
©2.99
44,01

45404
46,08
47413
48,20
49.28

56400

60,72

94,49

56400
§7.52
59 04
102.59
102.14

103.70
105.2%
105, 87
1CR.47
110,09

111.70
113.34
114.99
116, 64
118.32

120,09
121.69
123.40
125.12
126.35

128.59
130,34
132.11
123,89
135,69

137,48
139.29
161412
142,95
144,80

4l.11
42,11
43.12
44,14
45,18

46422
47.28
48435
49,43
50,52

90,37
91,77
93.25
944,75
96426

97.73
99,31
100.85
102.41
123,98

los 55

los 1f
110430
111.99

13.€3
15,29
1

1
i
116.9¢
1

18,61
120.22

122- )0

175.53
127,16
128,01

130,60
132,42
134.21
136,01
137.81

liq 55
6

lb). 20
1645.15
167.01

16

“2.22
43,24
44,26
45430
46435

94t vq
96450
95,02

99455
vl
102.66
104423
105.81

107,41
10t
|lo.a;
112,26
113,90
115.
13
lla 0)

b

uz.n

lz&.ao

127.60
129.21
130.97

132,74
124452
136432

8.
139,94
ll~l.7a

143,62
165,47
147,34
145,27

18

43,33
44e36
45.40
46.45
47.52

48,59
49,68
50478
51489
53.01

54415
55429
56445
57.62
58.81

69,00
61.21
62462
63465
64.89

66415
57441
68469
55,98
Tl.28

72.59
73.92
75425
76,60
77.96

79433

9494

131.33
192.8%
104,47
126,05
107.65

19¢.26
11C.”8
112.51
114416
115.81

117.48
119.1¢6
120485
122.56
126,27

125.00

127,74
129.49
131.2%
132,05

134,81
136.61
138,42
140424
142,03

142,92
145.7¢
147,65
149,53
151,43

61.33

65.03
66.25

£7.56
63,84
70.13
T1.43
72.75

74.07
75.41

79.50

99.99
101.55

102.11
104,69
106.27
107.87
10949

111.11
112.75
114.35
116,05
117.72

113,41
121.10
122.31
126457
125,26

123,30
123.75
131.52
133.30
135.0°

125.99
133,79
143.53
162436
164.21

146407
147,54
143,83
151475
153.02

HEIGHT
FT.

38.8

39.0

440

44.b
44,8

45.0

6
140,00

145.52
147.38

149.26
151.14
153406
154495
156.98

158.81
1€0.76
162.72
164,69
166,67

1€8.66
170.67
172,69
174472
176,76

178.81
1£0.88
182.95
185,04
187.14

189,26
8

200400
202418

208.80

211,03
213,28
215453
217,80
220408

222,37
224467

>

2264

229.31
231465
224,00
236436
238473
2641412
242,51

253,11
2€5.02
268.13

27u.66
273.2)
275.75
273,31
280.89

283,48
286.07
288,68

291.31
293.9

296455
299.24
321.91
304455
307.29

309,99

8
142,22
4

147,78
149.6¢

151.55
153.46
155.37
157,30
159.23

161.18
163.14
165.12
167.10
169.10

171.11
173.13
175.16
177.21
179.26

181.33
183.41
185.50
187,61
189,72

191.85
153.99
156414
158,30

200448 20

202+66
204485
207.07
209.29
211.53

213,77
216403
218.3C
220,58
222.88

225418
227.50
229.83
232,17
234452

236,49
235.26
241.65
244,05
246,46

248,88

261.13
2

263.07
266418
258.7)
271.23

273, 77
27642

286,66
289.27
251492
294454
257.19

259.85

313.23

10

144, 44
146. 30
148,17
150. 05
151.9¢

153.85
155,77
157,70
159. 64
161.59

163, 55
155,53
167, 52
169.52
171.53

173.55
175.59
177, 64
179, 69
181,77

183, €5
185, 94
188,05
190,17
192.30

1944 44
1964 63
198, 76
200, 9%
%13

205,33
207, 5¢
209, 17
212.01
214,25

216, 51
219,79
221,07
223,37
2254683

228,00
230,32
232.67
235,03
237,29

239,77
247416
244,57
246,08
249,41

251. 85

261. 72

264,22
266,73
269. 25
271. 78
274033

276,98
279,45
282,03
284, 63
237.23

29525
292,47
295.11
207, 17
300,43

303. 10
305. 79
.49
311,20
313.9°

316. 66

TOP WIDTH (FEET)
12 14

146, €6

156,23

156415
153.08
160.02
161.98
163, 9%

165.92
i07.91
169,62
171.93
173.96

176.C2
178.05
182.11
182,18
196,27

186.37
183,48
192, 60
192. 73
154, 83

197,03
159,20
201.38
203.53
205. 78

2C8. 00
210,22
212.4h
214472
216,98

219.26
221454
223484
226415
228448

230.81
233,16
235.52
237,89
240,27

242,66
245,07
247,49
249,92
252.36

254.81
257.28
255.75
262424
264474

267.25
269. 73
272.31
274,86
271,42

279.99
282,58
285.17
287.7¢
262.40

292,02
255.67
298,33
3C1.00
303.67

30636
225,07

314451
317,24

319.99

148.89
150. 77
152.67
154,58
156.51

158,44
16u.39
162.35
164,32
160435

168,29
170,39
172.32
174435
176.39

178,44

137,45

199.63
201.81
204,01
2%6.21
208.43

210466
212,
215.16
217,43
219.71

222400
224430
226461
228454
231.28

233,63
235.99
238.36
2640475
243,414

24545%
267,57
250,40
35
255430

~
>

257.77

256425

252.7:.
2>

¥

ze'l 76

270,29
272.32
275.38
277,94
280.52

293.11
285.70
298431
290,94
233457

296,22

238,87 3

301,54
304422
306,92

309.¢2
312434
315.07
317,81
320.5¢

323.32

16

151.11
152.01
154,93
15635
158,79

160474
162,79
154,67
166,66
168,66

170,65

178.82

180,89
182,97
185,96
187,16
.28

191.40
193.54

200,03

222,22
204,42
206463
203.85
711.28

213.33
215.59

234405

236,44
238,32
241,27
243,50
240402

248,44
25033

260,74
263,23
265,74

5
21 .79

273.33
275.93
27a.
281.93
283.62

285,27
283.33
291.45
294,79
290,

299.40
o2

304. 75
397.45
317,18

312.38
315.61
31h.36
321.11
323,93

326.66

8

153.33
155425
157.18
159.12
151,07

163.02
155.01
167.00
159.00
171.71

173.03
175.07

131.25

193.33

191.7¢

133.52
176,08
193.24
207,42
292.61

206,851
207.02
205.25
211.4°
212,74

2160
218.27

225.16

227448
229.81
232415
234.51
236.58

239.25
24l.65
244,05
246,46
248.

251433
253.78
250,24
258472
261.20

203.7C
266.21
253.72
271.26
273.8!

276436
273

231.51
25441
235.71

239,
231.%0
3460
237.25
233.91

3)z.59

313.41

3lo.lé
318.29
321.65
324,42
227,20

329.95

The original author for this publication was Hubert J. Krautmann, former faculty member, MU Dept. of Agricultural Engineering.

20

155455
157.49
159,43
161.33
103.35

1€5.32
1¢7.32
163,32
171.34
173.37

175440
177.45

1€2.68

185,77
187,38
163,01
152.14
15642¢

166,44
13,61
200,79
202498
25,15

207440
209.62
211.87
214.12
214436

215.66
220.45
223.25
225.5¢
227,48

220,22
232456
234,92
237.29
239.58

242,07
244,48
245435
249432
251.75

254422

264415

266,66
26941
271.72
274,27
275.83

279,40
281,99
28,58
2387.1°
289,31

252,46
795,05
207,74
3460
303.08

305,77
303.47
31l.19
313.91
310448

315,40
322416

130452

333,334
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