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Tables in this publication provide a method for using this table include 3:1, 3:1; 4:1, 2:1; and 5:1, 1:1. 
determining the volume of earth contained in Table 3 gives values for embankments with any 
embankments of various sizes and shapes. Values combination of side slopes totaling 7:1. 
given are cubic yards of material per foot of length. Combinations using this table include 3:1, 4:1; 2:1, 

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

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

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

Table 2. Volume (cubic yards) per foot of length for embankments with slopes totaling 6:1. 
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S.l '5.65 b.11 1>.57 7.:)3	 21.0 5).bl 5<;.22 56.18 5"1.8"1 b1. .... (13.00 b".';o 
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15.1>"1 11.52 7<;1.3b 81.2e 8).') 8b.ll 3Q.8 

1r'.O !J.n 1".117 110.81 15.56 16.3(, 17.J" 17.78 U.52 
10.2 D.51 I". ~8 1"0.3" Ib.Oq 16.85 1'.b::l 18.)6 1"1.12 25.:) 1<;.00 It.S5 78.10 80.0;5 82."1 Pl.9b
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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 

(total slope)(height)2 + (2)(top width)(height) Table value = 
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 = 

given in feet. 
5). The heights and widths are 

TOP WIDTH IFEETI 
12 14 16 20 

106.t:1 108.80 111.11113.)) 115.5'; 111.78 120.00 22.22 
108.05 110.2~ 112.';] 11".16 111.00 Ilq.B 121. .. 7 13.71 
109..... 111.6"1 II) 116.19 11'J."5 12:).7J 122 25.2J 
1l0.f!" IllolJ 11 17 111.6'0 119.0;0 Ill.PH 2b.lu 
112.25 II",~~ IIb.'I1 119.09121.)1 12).b5 125.Q" :<~.22 

113.66 11-'."6 118.2b 120.'55 
11 .... 00111...0119.71 122.0:< 
Ilt.53 IPI."5 121. I' 121 .... 0 
117.0" 120.31 122.t5 12".90 
11 ..... 2 1l1.18 12".1" 120...9 

120.89123.26 175.b) 120• .10 
11201612".1" 121.l3 12 Q.'H 
123.11" 126.2" 128.6" Ill • .)t, 

1l~.~3 121. '" 130. It. 132.51 
126.'l2 129.25 lll.t" 1)".11 

128.33 I.tO.li 1)).22 IH.(l6 
129.8~ 1)2.31 13".11 137.22 
111.37 In.85 116.n 138.79 
132.00 IH.~9 IH.88 1.. .).)7 
13..... 5116.95139...51 .. 1."161 .......61 ..... 1)1 1"9.'" bl.~7
 

136.0'J 138.5? 1"1.03 1").5~ l"b.Ol 1"'."09 151.11 1~1.1>3 
1]1.';1> 1"0.09 1"2.62 ,"Solb 1"'.b9 15::1.22 15i.76 155.2') 
119.11 1.. I.bll ..... 22 1"1>.171 .. 9.)2 151.'11 1""."2 1"6.9b 
1"0.101").21 I"S.fl3 1"'1.19 150.Q6 15';.52 1')6.0'1 15~.b" 

1"2.2<; 1 ..... 8,1 .. , ... 5 150.'2 152.6" 155.18 157.7(, 16).3" 

1'<3.'1<; l"b."1l1"9.011<;I.ob 1'>".26 15b.!lS 15<;1 ..... Ib2.0) 
14"'."Q 1"8010 150.1! 
1"'.101 .. 401) 152.)5 
1"8.7) 1!i1.)6 15".(.( 
150.36 153.01 15'i.6b 

1"'1.00 15".6b 1"".33 
153.bS 156.)) 1';9.Cl 
1';5.)0 158.00 16(1" 1~ 

156.97 159. t:P 162.30 
158. t5 161.)1 Ib". I" 

1t:.0.:!3 H).Ol Ibo;.... 1 
162.02 16"018 161.53 
16~. n \(:6.!iO 16<;.21 
105 ..... 168.22 111.0t 
1t:7016 101l.96 172.1b 

168.JI9 17I.IC 11Io.S2 
110.02 11)."<; 11b.2ll: 
112.31 115.21 178.:)0 
11... 1J 116.9£ 179.~.. 
11'>.8<; 11 •• 1b 1!lI.M 

111.66180.55183..... 
179 .... 5 182.15 185."S 
181.2" 18".15 101.07 
183.0" 185.01 188.90 
13".1!5 I'H.lq I'll'. , .. 

186.66 189.b3 10;2 9 
1f.'8."9 11)1.'" 19 5 
100.33 1';).32 1<16.31 
In.17 195.lP 198. III 
19...021"',1':" 2'l·.n 

1<;5.80 IQ8.q2 2,:)1. t;. 
l<ll.1t- 200.81 203.0)1> 
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201.52 2C".61 207.6Q 
203."2 20b.52 2J9.b2 

205.)3 2 ... 8 ..... 211.5'" 
201.2" 2IJ.)1 213.50 
209.11212.31 215."5 
211.H: 11".26211."1 
213.0" 216.21 21Q.19 

215.00 218.11!1 221.11 
21b.96 220.16 223.3b 
218.92222.1" 225.35 ?l8.51 2ll.fa 23S.J'J 21!J.21 2"1."3 
22C.90 22".1) 221.)~ 230.59 2H.82 237.0S 2"C.28 2").'>1 
222.8<;1 226.13 22<1.)1l 232.62 235." 239.11 2"2.36 l""'.b( 

22".lIfl H8.1" 231."0 23".66 237.92 2"I.ta 2 ......... 2"'.1) 
226.89230.162))..... 2)6.71 239.o~ 2"1.2b 2"0.53 1"9.~1 

228.90232.19 235."82)8.712"2.r:6 2"5.352'09.6" 251.92 
130.02 23".23 211.53 2"0.8" • ·.... 1.. 2 .. , ..... 25::1.15 2'J".-:lS 
2:!2.06 236.21 239• .,,9 2"2.QI 2"6.2) 2,,1).55 252.37 2So.lll 
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16J.OJ 10".66 165.33 l08.00 \1'J.bb 
161.b<;l 10".)1 167.05 109.71 \12,"2 
163.39 Ib6.00 168.1Q 111."" \1".lll 
I b5.IJ 167. 81 170.") 113.;" 17'" .9~ 

160.82 16Q .... ';> 112. 28 11~.00 117.7) 

168.SS PI.29 17".0) 17b."'" 179.'J2 
170.21) \1).00; 11';.8,) 17tl.5b .bl. 31 
172.0" L"".81 111.58 180.35 183.12 
113.1<l 11b.58 11'l.Jb 1112.1'" IS(,.1)3 
115.51> l1e.H 181.11> \'13.96 1116.76 

117.)) 11Il'.I" 1'l2.Ob 105.11 I_LSD 
119011 Ul.9" 18".11 l'U.toO 19J.":! 
180.9':> 18).15 1~1>.';;l 1'1<:1 ..... 10 2.2'1 
182.7;:: 185.56188,"2191.<819... 1" 
1'1".51 181.39 1<;10.l6 \93.1~ 1<16.01 

18b.33 189.22 192.11 195.00 101.llli 
188.lb 1<11.1'6 (0).9b 190.81 1<:9.71 
I 8Q. 90 192.91 105.'3 1911.15 201.67 
191.11" 10... 71 191.1,) :<):).0" 010,.'51 
1<;3.t9 1"16.6" 199.5Q 2:.12.5) 2,'';.''<; 

1"15.55 198.51 201 .... 8 n ....... 207,"0 
1<;1."2 200."0 203.B 2·')6.)b 2:,.oQ.33 
199.30202.)0205.21) na.u 211.21 
201.1"1 204.20 201.21 2II).21 213.22 
2CJ.'J<I 2'lt.11 2C9.13 2101.16 215.Hi 

2C5.0,:) 2:)P.0) 111.')1 21".11 2n.I" 
2;;6.;l1 2,)9.96213.)2 216.1)7 219.12 
2C8.'JIo 211.'lf: 21".<;11 2lo!1.l''' lll.ll 
21'J.11 21:'.85 211:..93 VO.Ol 2,3.1::1 
212.71 215.tll 21-'1.":) 222.00225.10 

21".66 217.77 220.1If' 22" ••·.' 227.11 
216.b2 21"1.15 222." 220.'J0 ?lo.n 
218.5<;1 221.13 22 ... ,11 ua.ol 2.tl.15 
22,).51223.12 2>b."8 23~.C·" 2)).1" 
222.56 225.13 22e.~o 132.iH 235.24 

22 ... 55 221.110 2)0.n 23".11 H1.2~ 

22b.56 229.1b 232.9b 236.lb 2~<;I.)6 

In.a'S 125.15 127 ..... 17'::.110 
12".3" 126.'>5 128.9b 131.21 
125.ft3 12ft. I'> no."" ;J2.'"! 
121.)~ 129.1>~ l32.n n".3t 
128... 5 1~1.2,) Ill.';>/:> lJ5.QI 

nO.37 112.110 13';>011 IH ... 1j 
131."10 1)".l8 136."1 \)'1.0S 
13) ... " 13;.:1" 138.i" 1"",.1.0" 
n".99 1"\7.") 119.82 1"2.11 
136.~" 1J,.97 IH."O 1"3.83 

138.11 1"1l.55 1"3.00 1.. 5 ..... 
I3Q.68 1"2.1" 1..... bO 1.. 7.0b 
1"1.11 II,).H 1"6.21 1"8.t<: 
1"2.86 1""0.35 1"'.8" I"').)) 
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Top of embankment 

I // '-' "" 
center

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

Figure 2. Cross section of an embankment that has been con­
structed on a sloping base. Average end area method 

This method determines volume where there is a 
Calculating for sloped base significant change in slope along the centerline of the 

The tabulated values are accurate only when the embankment (Figure 3). The distance between points 
embankment is constructed on a level base. Figure 2 should not exceed 100 feet when the slope is less than 4 
presents the cross section of an embankment construct­ percent and to 25 feet on slopes greater than 8 percent. 
ed on a cross slope. Volumes in cubic yards per foot of To use this method, compute the volume in each 
length can be calculated for this situation by using the section by averaging the volumes at each end of the 
following equation where all distances are in feet: section and multiplying by the section length. Add vol­

umes of the individual sections to obtain total volume. Volume per foot of length = C(d1 + d2) + b(h1 + h2)
 
54 108
 

Table 3. Volume (cubic yards) per foot of length for embankments with aIopea tcM8Iina 7:1. 
EIGHT TOP WIDTH (fEETI HEIGHT TOP WIDTH !FEET) HEIGHT TOf' WIDTH IFEET) 

fT. 12 14 16 20 FT. 10 12 14 16 20 FT. 12 14" 
J.2 0.05 :).,)6 \.\'1 )."'i ('.11 l.1S 15.J 12.50 3... 12 '5.83 1'~. 06 )'i.ll JO.O 12).33 125."5 127.78 13J.00 132.22 131,.1,1, 13 ... 00 IHI.6 0 ,., 0011 0.1<' v.ll 0.20 0.23 J. ~1 15.1 H.B 3'>.S8 36.71 39.<16 "0.08 ~". 2 121,.114 121.11 12".1,1 131. oS 133.98 130.12 I )l!.lb 14J.b" 

H.Sll 30.1, l20.<;S 12P.eO IH.oo In.ll 135.50 131.'11 14:1.0to 11,2.31J., a.ls 0.22 0.21 0.31 0.30 J."'i 15." ~". II 30."5 H.,'l1 "1.01 
30.b 128.18 130.1,,, 132.11 134.'i9 1)1.21, 13'1.51 141.111 11,1,.01,0.' 31.8 1211.<11 132.11" 1!4.)0 13/>.66 \H.1l4 11,1.22 1"3.5" 143.~8

o.u. 0.32 0.38 J. ~~ 0.% j'.69 15.0 35.01 31.'2 38."8 "O.B 41.'i5 
15.8 35.81 '8.21 3Q.38 "I.ll 42.8'i 

0.35 0.50 0.05 0.81

'.2 H.2 ID.ll 1!5.43 In.14 14v.05 11,2.3011,1, .... 1 \"0.1111 14 .3Q 
'.0

0.4; 0.81 l.Oa lb.fl )b,14 39.11 41'l.30 1,5.01, ~ I. 0 111."0 I ~!.10 llb.05 138.15 14v. oS 11,2.<11, 14~.24 141.'D0.03 11.'11 1,).95
 ,., 0.57 (j.l1 0.118 1.2'i 10.2 37.02 38.82 1,:1.02 1,1.22 44.e2 ~o .01
 
3l.4 131,.7913701113°.1, .. 14l.10 11,1,."0 14to.41 11,8.14 1 "1 

0.0<; ".1)2 1.lto 1.52 16.1, 38.!:>1 J9.12 4C.ll" 1,2.15 1,5.90 41.01,.. 
31.6 130.1,0 138.80 I ~1. 14 11,3.1,11 11,5.83 11,,,.11 150. '> I I ~2. 85 

0.92 1.011 1.35 1.15 10.0 311.1,1 4v.64 1,1.81 4).ln 46.1'i 49.02,.. 
11.8 138.15 140.'il 142.86 11,5.22 11,1.51 I ..ll.llj 1"1.18 i54.641.... 8 1,0.32 Q.56 "2.81 4~. os 47.7'i ...J.03 

2.0 1.11 1.20 I. ~ I 
1l.2.22 144.Sll \46.'io 11,9.1) 151.1) 151,.'-1 1'>0.1,1,2.2 tola I. ~~ 1.61 11.0 ~ 1.21, 42.50 1,3.16 1,5.02 46.l8 1,1.51, 4e."0 5).00 

2.' 
1.46 1.104 1.81 11.2 ~2. 11 1,).1,5 1,1,.12 4S.9'i 1,1.21 1,9.51, 4'i."2 ':>1.')0 141.S6 1"1.'i4 14b.13 14a.1l 151. 10 1"~.48 ISS.81 1'!>9.l5 

l.b') 1.84 2.03 11.1, t,J.II 44.~0 "<;.6'i 1,6.118 1,9.17 4'i.S6 SO.8S 52.11,2.' 14!.2a 1"o;.ba148.0':!ISIJ.48 IS7."61 ..... 281·';7.e8 I/oJ.08 
14S.J\ 141.1,2 149.a~ 1S2.l5 151,.61 1'i1.'d 150.5" 101.911,1,.06 1,5.31 1,6.01 1,1.118 4ll.2'l 5'>.58 51.8'i 53.192•• t.85 2.0'" 1.10 17.0 
l"b.1S 1"'9.18 151.01 IS4.!)4 ISb.4' 1"''l.1l,) 10 •• 32 163.1e 

17.'l 1,5 .... 3 1,0.15 1,1.60 48.11'! SG.3n 'H.b2 52.">4 S4.26 ,.. 1.113 2.0b 2.18 1.50 3.11 3.1'i 
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Table 4. Volume (cubic yards) per foot of length for embankments with slopes totaling 8:1. 

HEIGHT TOP WIDTH IFEElIHEIGHT TOP WIDTH IFEElI	 HEIGHT TOP WIDTH IFEET) 
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