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PREFACE. 

No apology is necessary for the appea.rance of & new book on 
Earthwork Tables and Calculations in 8 continent like India. 
These Tables ha.ve been prepared with a view to minimise Galcula· 
tions usually necessary in the preparation of e&tima.tes for road!>, 
ra.ilways, canals, river embankments and cH,nal distributaries, etc., 
I~nd they will be found aCCUl'ate and labor-saving in many ways. 

The requirements of the Public Works Department and the 

District Boards are to obtain eorrect figurel> for areas of cr088-

sections for heights increasing by one-hundredth of a foot, and the 
Sloptl rrables have been <::alculated for the first 34 feet for 
heights increasing by 0'01 foot, and then up to 70 feet increasing by 
0'1 foot, and a method has heeo shown how to obtain figures to 
two places of decimals a.,,> in former cases, from figures given f01" the 

latter, in Art. 23, p. 52. 

The Engineers and their subordinate~ will find. with the aid 
of these Ta.bles, that their labor if3 reduced to oue.eighth if not to 

one-tenth, and their attention is especially drawn to Arts. 86 and 37, 

pages 141, 145, Ex. 28 V; and to Art. 39, Ex. 29 (iii), which show 
methods of calculation which are a.t once extremely simple, accurate 

and much la.bor-saving. 

Corrections and suggestions for improvements in future edition 

of this work are invited a.nd will be thankfully accepted. 

Calcutta, ~"la1l, 1918. N. N. MITRA.. 
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PRACTICAL 

~~~~ 
EARTHWORK ~ 
CALOULATIONS. 

CU .. \PTER I:_INTRoDuCTION. 

1. Earthwork, in its widest Hense, comprehends excavation in 
rock, as well a.s in the looser materials of the earth's crust. Eal'th~ 

work is of two kinds-excavation or cut, and embankment or fill. 
Cut or Cutting is excavation under the surface of the earth 

and its removal.: for instance, digging out the trenches f,?r founda

tions of buildings, for making drains and construction of canals. 
Embankment or Fill is used to denote any large heap of 

earth collected together from excavations and built to a definite 

shape in a line; for example, roads and railways raised above 

ground across valleys and river embankments to protect adjoining 
land from floods, etc. C 

2. The Boundal'ies of Cross-Section of a Piece oC 
Earthwork in general are a.s follows :-

(1) The Base or Formation, AB, (Figs. 1, 2, 3, 4, 5, .6) 
being a surface nearly, and sometimes exactly horizonta1, which 
forms,the bottom of a cut or the top of a bank. and is marked b. 

(2) The Sides or Slopes, AL and BE, (Figs. 1, 2, 3, 
4, 5, 6) connecting the base with the natural surface. 

(3) The Original 01' Natural Sul'faee of the Ground, 
EL, (Figs. J, 2, 3, 4, 6); and EOI (Fig. 5) forming the top of a 
cuttingl or the bottom of an embankment. 

In most cases, in practice, three sides of a cross-section are 

fixed by the eonditions of the problem. These are the side-slopes 
in both ents and illls, the bottom in cuts aad the top in emhank
menta or Iills. It then remains simply to Dnd where the ~ 
will eu1r"lihe CII8J;ural surface, aad a!110 the font of the su.riaee ]ine 
on. the gi...... section. Inasmuch.. _ ..., usually set at the 

paints where the Sid.,.slopes cut th$ s"""';' whether in cat or till, 
"""" pop ' .... called ~, .... Uioy ....... _ at. tie 1ime the 

~;"d ....... 
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Figs. I 'lild :!.-Cl'llfolR·Sectiull!; of Bank uut! Cutting Oil Lt,ycl f:l'(luml. 

F' 

Fig. :l-Cro,,;<-St't,tioll of Hnnk ,n' Cutting 011 Cro:.s.H!ope. 

~ .. _-.. --. ·'i-..... W - -... , , ~ , ' 

Fig. 4.-CrQ8,!;;-~E'{'tion of a Road along & Hill Side, 'partly in Bank 
and partly in Cut. 

3. The Side-slopes are defined as 80 muck hQriwntal to One 

~ertical. Thus a slope of I! to 1 tnean. that the horizontal <lOrn· 
ponent·'" ." given portion of a slope line i. 1 i times its vertieal 
C()JJl~ .• ~areshown, in-Figa. 1-6, as 8 to 1, 8, to1. 

Sid.,..),;;" are DS"l'lly oxp........J as to 1; 1 to 1, t to 1, 1 to I, 1,_ 2 to 1, S to t, etc. 
De Slope • .ratJo i. the ratio ." the horizontal t<> the venic&I 

eomponent and is hence always the same 8B the tint Dumber in 



CALCULATIONS. 

the slope-definition. Thus for It slope uf Ii to, 1, the slope-

f.atio is 1 i, For S to I t the s]ope~l'atio is B. 
4. Side-long Ground.-If the ground, over which an 

embankment is made, or in \,'hieh a f.'anal i" excavated, slopes 

sideways, i.f'., bal:; an inclinlltioll acro~~ or a' right a.ngles to the 
centre line of work, it is then ca.JJed a side-long gl'Ound, 1fJ' is said 
to have a tl'rHt8t'e)'SfH1lope, ,,,hereR,., if it. hm., Ii. ~lop(.' in the direction 

of the hne of work it is said t.(I huw' a. /oltyitudinal·$loJlf" In 

Figs. 3, 4 and 6, Se to 1 shows mtio of l'nmsycl'se or Cro1i~-slope. 

5. Natural Surface of Gl'ound.-In Fi~s. 1-:1, thenahmd 
:surface if:; horizontal; and in Fig~. ;~-4, it f>lopes sideways. 

6. Cuts and FUls.-Figh. !? and fi I'epresent cuts. Jt is only 
neces~ry to conceive them to be turned upside down to represent 
tills o~ embankments which are indicated oy Figs, 1 alld .'( li"ig. 4 

{'epresent,s a piece of earthwork, of which one side. OAL, i'5 in cut, 

<:alled side-('ut, and the other, ORE, in .Ial, 
7" Side-widths or Distances-out ate hm"iwntal distances 

from a given point, Q, in }'igs. I -4, in the centre line, as marked 

.on the ground, to each edge, E or L, of the cut or fill, and are 
marked hy WI" and "'-/. Each side-width consists of the half-width 
.of the bottom of cut 01' top of bank fixed by tIl(' desipn of the work 
and the horizontal width of one slope obtained by calculation or 
from drawing. 

g. Centre-height and Side-heights.-The point vertica,lly 
below, Q, in the case of cut, 01' a.bove Q in the case of embankment, 
An the centre of the bottom~width of cut or toP""width of fill at the 
Formation Level is marked by C~ The depth, CQ, is called the 

.centre-beight and marked. by rio SimiIaFIy hI" and h, are the side
heights on the right and left edges of the piece of earthwork 
<Figs. 3 = 4) on side-long ground. 

9. Calculation of Breadth of a Slope and Side-widths 
when the Natural Ground Is Level Across.-In Figs. 1-2, LF 
.8Jld GE are breadths of slopes which are S to 1 and 81 to 1. Hence 
in accordance with the definition of rtlopes 

LF=Sd; GE=S,d. 
... Side.widths, LQ = b/2 + Sd; and QE = b/2 + SId. 
When S=S" LQ=QE= b/2+Sd. 

( 1) 
( 2 ) 

(3) 
Ex. 1. If the depth of a. bank. having 8' top is 10' and the side-slope!s at. ,3 to 1 and 2 to 1 """""",,'VeIy; LlI=3l<10=3O'; GE=Z"lO='lO'; 

!JQ=3I)H=34', QE=20+4=24'. 
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10. Calculation of Breadth of Side-slopes and Side
widths, extreme Side-heights and Heights at Edges oft 
Base when the Ground has an Uniform Transverse-slope 
Intersecting the Base.-The datas (Fig. 3) are b, d, H to I, 
not S] to 1 and S" to 1. Find the differen('f'<' of leyel between 

the centre peg, Q, and the edge peg.!', I ... and E, i.e., d r ann d~; the 

heights at edge~ of base, y I' and ),,: and side-heights, hi and hi' ~ 

and widths of slope, XI' and Xl; and side-widths, W, and ¥Or I'" 

The side-heights at edges of base, YI = d + bj2Sr : ( 4) 

y,,~d - b/2~" (5) 
W,~Left side-width ~d) S, ~cQ~cf +fa +aQ ~8d) +8d+ ,lb. 

. !b+Sd".. _ tb+S,d 
.. d1 = Sr- S -) simllally d!l--:s,.+S~' ... (6 &" 7) 

W 8,Cib+Sd) " - S,(,b+8)d) 
•• l= -St- S ; and slmllarly"r= 8(+8} . . .. (~ &~) 

:.DepthofLeveIBank,ABDL~h,~d +d) ~d + !b+SSd ~<lS~~_~b(lO) 
l:l, - 8,,-8 

Depth of b. below Oross-slope, EL=u) +d,=!~~ + ib+ 8}d(1l) 
b(;-~ Sc+S, 

I S'd h . ht h d d d";" - ih Riglt 1 e· Clg = r= - 2= S~+-S; (12) 

S(S,d+~) . d 
Xl=~' an (13 & 14) 

These dimensions are required for finding the areas of CroSR~ 
sections as will be shown later on. 

Ex. 2. The top width of an embanked road is 24', height of bank 14'86', 

and side slopes It to 1. The bank is on a side-long ground haying a CrusH, 
slope of 4 to 1; required the depth of the level bank ABDL and the height, of 
the A, LED, and the side-widths WI and W,.. (Fig. 3,) 

:. dl:F'l~~::'29 :::::.13'716'; and d~= 12~~-29 :::::.6'234', 

:. W,=4x 13'716=04,864'; W,~4x6·23b24·936'. 
:. d+d1 = 14'86+ 13-716=28'516; and d 1 +<it=Ut7'l6+6-234-= 19'95'. 

11, GplliJble Method at Equalising' a Warped SUl'faee 
to a SlopiDg Surtaee.-When tile cuttings are in side-hill, they 
sometimes have to be equrilised, for .. which Fig. 5 is given, which. 
represents the section of a hog-backed cutting, ABEFGHI, in which 

the Cl'(J()ked 1I1Iriace, EFGHI, iBto be repl..,ed by the straight sloping 
line, L~~lI1ii"~araw EL, so t'ioat the ..... of the ~ion, 
ABEFGm. may be equal to the .. _ of the figure, ABEL, need. lout 
liiitJe ~ skill; &. tbreali ~ across the <>roOked ~ 
when the inequalities are not gI$t, will., in DIOIIt _ ... !IIliIlIo\ooi. 
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to detal'llline EL. When the inequalities are gl'eat, EL call be deter
'mined easily with the aid of a para.llel ruler. Thus draw HJ 

para.Uel to IG: through G (h'8.w GK pa.ra.llel to FJ; thl'Ough F 

draw FL pat'allel to EK ; .loin EL which is the eqludixing line. 

Fig, 5.-E(lU'llising ,1 \Varpeu Surface into it f'310pt\ Surfa('e. 

I I 
____ L _l:i 

Fig. 6.-Equalising a Cross-Section on a. Cross-Slope into a CroslI' 
Sec:ltion on a Level Surface. 

The reasoning for the above steps will be at once seen on 
l-eference to Prob. XII., p. 165, of the Author's "Manual of 
Surveying," First Edition, where the method of reducing a po(ygon 
to a triangle is described. 

t 2. GPaphle Method of Eqllal~1Ig .. Cl'O!l8-Seotion 
~n a CI'OSII-Slope-Sul'faee to a CI'OSII·Seotion on a Level 
Surtaee. and to ftDd the Depth of Equlvalent Level Cuttln ... 
-FilJally th<! Cl'OIJHlopo surioce line, EL, is to be .... pIaced by .. 
horizontal equivalent, PO (Fig. II), 110 lha.t the ...... OPBA .. AIIEL 
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as unde!' :-Lct EL be the equalising slope line. On DL describe a 
semi-circle, DNL : draw EM parallel to AB, and MN perpendicular 

to DL cutting the I:;pmi-circle at N ; with DN as radius describe 

the arc NO, through 0 draw 01' parallel to ME or AB; then the 
area of OPBA = fit'eu of A11EL. and OIl iR the height of the 
equiyalent level eutting required. 'Yhen this construction is 

accurately pelfonlleu, then LP is parallel to EO. This should be 
checked by It pnrallel rule!' to find if the lines LP and EO are 
parallel or not: if t,he lint's he not pa.rallel, the construction should 
be repeated .. CH may he lUeabuJ'ed l,y means of the plotting scale 
with which the figure was dra:wn. or it may be obtained as under:-

13, Method of Mathematical Calculation of Depth of 
Equivalent Level Cuttlng.-When CQ = depth under the 
centre line to C (Fig. G), tht' width of roadway, ..AB, and the 

slopes of EL. AL,.BE are givl'u, the depth OR of the equivalent 

level cutting ABPO can be ascertained thus. Let the slope EL 

be represented by Sr to 1 and of DL 01' DE by S to ]. Also let DQ 

be represented by n, CQ by d, then by similar ~s : 
,,: 1 ::Dl : D1/S=Ll: So. : 1: :DI : DI/S,,=La: 
.'.n+D1j8,=D1;S: :. Dl=nS 8,/ (8,,- S), 
Again S: I :: De: De/~=Ee; 5,: I: :De: De/Se=Eb; 

:.n-Dejtl,=DeJS; :, De=nS8,j(S,+S);and Ee=nS,/(S,+S), 
Ll=n 8,/(S,-8), But DL'=D1'+LI'; and DE'=De'+Ee'; 

.. DL= ~ (n' 8' 8,'+n'8/)/(8,.-8) rl; and 

DE= ~ n'S' 8,'+n'S;)/(8"+8) rl; 
But because EO is parallel to PL, one of the sides of the D. P LD ;: 

:. PEjED = LO/OD (Eue, VI. 2.); 
:. PEjED+I=LOjOD+l; :,PDjDE=DL/Oll:': PD=OD; 

:. PD = (DE x DL)1 = i n' So' (I + 8')/18" + S) (S, - SI t t, 
But PD: DR:: (1 +S,')~: I; :. DR=n S,,/ (S/_S,)t: 

., Depth of Equivalent Cutting = CR = DR -, CD 
, -,\ b 

= n Scl\Sc2 
- 82

):' - 2S' 
b'< b ! b 

n=d .• \~, - .'. CR='; (d'l- '28) 8,,/(S; - S') ;. -'28' (J5} 

Ex.. 3. ~t the roadway. AB. be 24' wide, with side slopes of Ii to 1 ;: 
and the ~ to incline transvenel_y at. an angle of 20" ; with 6 depth 

(JQ at Q of lJY; reqwrod OR the depth of the equivalent level cutting 
A:rn:N"\ I'IN ... A\ 
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~in(le cut. :lO~:::2·747. the ~lope of EL is 2'74-j to 1'; 

• ,', ~,.::::;2·U7 ; H=1-5: amI OD""h/2H ::::; 24::.hc l'''==.S' 
,', DQ =n=20 + 8=2X'; S . .'~=7·.)46, S~=2'2,j. 

,', DR - (7~~~:;~)! ::::; :-J:·hJ.4'. ami OR ~ :i:N4. -}oj ::::; 2;;'44', 

Ex. 4. Let the road bf' lR' wide with .!ide-slopes of 2 to 1. the
cross-slope of the ground is 4 to I, and the depth over the centre of rOll(l 
CQ =:: 12'; what, is the depth of lin equiva.lent level cutting! (Fig. 6.) 

rl=l:?', cn = k x 1"t := 4.','1': 1l=12+4';'=W','j'; Be=4; 8=2 . 

. -. DR = (H7-~~:) ::::; (!~.~:t-.", 3;~14 =- 19'OM~' 
OR ::::: W'05:1 4-',) = 14';J3:r. 

Ex. 5. The hreadth of tht' roadway is 27~ 8', with side-slopes of 36') 40' 
and a tJ'llnBVerSc t'qlla1ising ground slope of 2},O 15' ; the depth of the si:a.tiou 
from the centre of wll!l 4,'>0 fl.': Whl1t i.<: the depth of It level cutting of equal a.rea. ~ 

Nat, Cllt., :J6' 40' = l':i4R:l=H; (Fig, I)), 

Na.t, eot, 21" 1.)' = Z'!i71il =~" {H+~L) ;=: R'\l147, (f-lr--fii = 1':l'183, 

.', CR = ,: (46'ij -+ 2~~~4 2',;715/ (3'0147)( l·2'2.~:JJ~ t -2~~ =55'262'. 

E).;,\). The brea.dth of the rOR<h'lJly=3.\r 7'; side-slopes are 19: 7. &ond a 

transVersI.' slope of 23 : 3; depth of the- embankment from the centre of road 
= ISD 4' : w}}a.t if! the depth of t,bE' It"vel embankment of equal cross-area. '? 

Re=23/3=7'6667, SO"" Hffi=~·714.1; :. (Sc+S)=10'381, (80- 8)4'9524.:::: 

.'. OR= i (18"4 + i~f,J6) 7'6667/ (10".'18 1 X '·!).'l24)~ f =20" 104'. 

14. Calculation of Breadth of Side-slopes. Side-widths, 
Heights at Edges of Base, and Extreme Side-heights, when 
the Ground has an Uniform Transvel'Se Slope Intersecting 
the Base between the Ce'ltl'8 Line and the Edge of Earth' 
work. &$ at 0 In Fig. 4. Data.s are: d, b, S 00 1, St 00 1, 
S,oo l. 

Here QO=d; OA=OC+CA=dS,+!b '" (16) 
For the ",at."'!! OAL, we have y,= OA/S, = (dS, + !b)/S, .•• (Ii) 

and h,=x,(S; and (OA+x,)': h,::S,: J; 
:.S(d8,+!b)=x, (8,-8); :.x,=8 (dS,+ib)/(S,-8) 
and h,= (d8e +jb)/{S,-S) =CN 118) 

Side-width NL=OA+>:,=!b+8, (~+Sd)/8e-8) (19) 
Fcrr the FiJl, OBK, we have, x,=h, 81> and BO = jb - dS,; and 

h,: BO+x,:: 1 : B,; :.h,=(!b-dS,)/(s,,-S,)="E~... (20) 
:. :<,=8, (to-dil,)/(Be-S,) (Jll) 

"nd y,=(ib-dB.)fSe (22) 

Sid&-...-idthCB, =OC+BO+x,=ib + S, (tb-dS.)/lSe-SJ.) (23) 
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Ex. 7. A Hill rood 20' wide is to be nlade p&l'tly in bank and partly in 
(Jutting in si.de-long ground with a. cross-slope of 2 to 1. The side-slope t"t 
the cut to be i to 1. a.nd that of the bank 1 w 1. The depth of cut at the centre 
of the road is 1', Find the side-heights and width:;; of slope, width of t<Jp 
of hl1nk !loud bottom of out and side-widths, (Fig. 4.) 

Here d",tl'; OA=CA+OC==1O+2x 1=12'; BO=8'. 

For eut. x,::;;-!(lx2+10)/(2-,)=4'; h.~4/.=B'. 
Right side-width = 10+4:<::14'. 

Fop 1111, xt =l (1O-!x!2)/(2-1)=S'; h,=8', 
Left side-width =8 +S+2"", 18', 

15. Ordinary Method of Finding Contents of Banks 
and Cuts.-The ordinary method of calculating the quantity of 
earthwork required in a bank (fill), or cut is to take 

(a) Longitudinal-section levels along the centre line of the 
bank, or cut, on pegs driven and spaced at regular interval", usually 
of WO feet; 

(b) Cross-sections of the ground at these points, at right angles 
to the centre line, and then special intermediate cross~sections if 

the irregularities of the ground seem to require it ; 

(c) To reduce the levels, p)ot the sections and to draw the 

outline of the bank or cut on them, and then to ascertain their 
a.reas required at the pegs, the cubic contents of the cut or 
bank being computed from the areas so obtained by the prismoidal 

or other formulas deduced in Chapter V. 

This method entails a great deal of labor. 

16. New E8.I'thwol'k Tables prepared to minimise 
Drawing and Computation Work.-The annexed Tables are 
prepa.req to minimise labo\' as much as possible in the computations 
required. Whan the ground along the cl'OSS-section line is fairly 
level, or when the slope is [J'NUlual and uniform, croes-sections need 
not be ta.ken, a.nd the necessary computations can be made by the 
aid of the tahles. Where the ground slopes tra..."."eetg ""d 
consiti8rably or where the surface is irregular or hog-hacked, the 
irregular sections should be reduced by equaJising lines, evan on 
'~Y. to a level so that the leVel, section may have 
the saIiI!I>"Iiiea as the irregular one. The Tabl.. are designed to 

sive ~'<4 ~ on level ground only in square fest 
.ad to ~ cubic contents in \)time feet. 
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17. Contents of Cuts or FlIls.-In the accompanying 
TibIas the contents are suited for the case in which the unit of 
volume is the cube described upon the lineal' unit. If the dimensions 
arc taken to be in feet, the quantities of earthwork will be in 

cubic feet, if in yards the volumes will be in cubic yards. W"hcn 
the volumes are obtained in cuNc feet, they are to he divided by 
27 00 r",duce them to cubic yards, if necessary, as in English or 

American practice. 

Chapter It.-Preparation of Tables for the Contents 
of the Central Portion and Table I. 

18. Calculation of the Area of the Cross·SeetioD of 
a Bank, or of a Cut, when the Ground Is Level Across.
The area consists of the centre portion, AllGF, and the two slope 

portions j,S, ALF + BGE. Thus, for any depth d, and bottom or 
top width, h, and side-slopes S to 1 and 8 1 to 1 (Figs.1-2): 

The Area of the Centre Portion = rectangle ABGF~ bd (24) 
Slope =AS, ALF+BGI! 

=!Sd x d + is,d x d ~ 2d'(S + 8 1
) (25 ) 

I A. Table I.-How Prepared.-Table I for the central 
portions is obtained by multiplying the" top-widths of bank or 
bottom· widths of cut by the depth,. If these products, which are 
the areas of the centre portioru., are multiplied by 100' then cubic 

contents for lengths of 100 feet are obtained by the Formula. 
Vc= Volume of the centre portion of 100' length=loo x'hd ... (26) 

Table I gives contents for various depths increasing by ·01 feet 
in cubic foot. By inserting a decimal point two places to the left 

areas of cross-sections in square feet a.re obtained. 
Ex. 8. Find the area of the central portion of a. bank 20' wide. side

slopes 2 to 1, depth of bank 3'. ,', bd.~x 3=60 sq. ft. (q.v., Ta.ble I, p. 90,. 
This is o~ined a.t the intersection of the horizonto.lllne corresponding 

to depth 3' and the vertical liae corresponding to centr&l top..width 2: &ond by 
inserting a decimal point one p1&oe to the left as 2 is one·tenth of roo 

Ex. 9. Find the area. of the oent:ra.l portion of a cut 15' wide at baee 
aide·sIope Ii to 1 and depth of out 3'9!'. .'. bd=15x3'91=Stl'(15 "I' ft. 

This area is ~ 8t the intereeot.ion of the horizaotaJ line OOl't!e' 
"J'OD'IWg to depth 3'91' and the _ tine ~ to central top: 
_ '" IN and by m-tang & deoim&l poin~ 2 ~ to the left (40 v., 
'N!lo 1, p. 2I>\. 
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TABLE I.-Contents of Earthwork In Cublo Feet of Can 

Point Two "'. 

0::!~11~:'~ 
0'02 4 6; 8 
0'03 6 9' 12 
0'°54 I 'I 12 16 

USlIlT84L Top WIDTH OF BiHBA.NKMB 

5 1_6 1_7 _~I_. ~~ 1 

'/ 6 7 8 if II 12 
10 ]2/ 14 16 18/ 22 24 
15 18 21 24 27 as 36 0'0 10 i 15/ '0 0'06 I 12: 18. 2. 

0'OS.7/ 141 21 28 0'0 16 24 82 

0'0 18 I 27/ B6 

:1 : :1 = : : = 
:1 :: : : :' ~ = I 

~, ., ~ ~I ~ « u 

0'10! 20! 80 40 

0'11 I 22 1 33 .. 

46 I 54 J 68 72 8] 99 108 I 
., ~: ro HI 00 lW ~ 1 

0'12 I i: I :: I 48 
g:!! I 28 42 :: 

00' H' H ~ I~ l~ 144 I~ 55; 66 i 77 88 I 99 121 182 Ie: 

65 I 78 9l 104 111 1481 156 IS! 
70,' 84 98 112 126 154 16B 18~ , O'ls~51 30 45 60 0°1 32 48 64 

0'1 84 51 68 
0'1 li6 U4 72 

g:ig / :g ~x ~g 

~g! :~ :~: gZ I :!: :~: :g~ ~g~ 
85 I 102 119 136 J 153 187 204 221 
90! 108 126 H4 162 198 216 284-

0'21 I 42 63 '4 

g:~~ I :: :: :: 

fIst I ii Ii tii 
1°2 66 84 113 
1'29, 68 87 U6 
'30 i 60 90 110 

'31 62 13 124 
'32 6! 96 us 
'33 66 99 132 
34 68 102 186 

35 70 106/ 140 
36 72 108 144 
37' 74 HI Us 
18! 76 II. 162 
19 78 117 166 

~I ; ;; ;~ 
i! § JH Iff • fl.· .• !Wl.. 192 
·r~ Uf 116 
~ leO 1SO 200 

95, 114 l3S 152 171 209 228 247 
100 I 120 140 160 )80 220 24:0 260 
106 i 126 
110 ~ 132 
lUi I 138 
120 144 
UP lliO 
ISO 156 

,136 182 
14:0 J68 
145 114 
150 180 

155 186 
160 192 
165 198 
170 204 
175 210 
180 216 
]85 222 
120 228 
195 is! 
~oo 240 

.

J "fgl :t: 216 25~ 
220 J6i 
226 210 
2&J '76 _ 28r 

NO 288 
146 .. 
flO 100 

147 
154 
161 
168 
17. 
182 
18. 
196 
20. 
110 

217 
• 24 
211 
2lJ8 
lu. 
252 
2'9 
266 
27S 
280 

287 
19' 
301 
808 
81. 
122 
SlIt 
BlIIJ 
us 
288 

168 
116 
184 
192 
200 . 
208 . 
216 
224 ' 
282 I 
2tO I 

189 281 262 
261 
076 
'88 
300 
81, 
S •• 
s •• 
3'8 
360 

'73 
28. 198 242 

207 253 
216 264 
225 I 275 
23{ 286 
243 297 
252 368 
'61 81. 
170 SSO 

248 I 279 841 
.88 3U 
2978GB 166/' 264 

:i/ 
806 874 

296 
804 
'S12 t 
820 

828 
.JI6 
s« 
BIll 
'60 
338 
176 
1184 
Ill. 
400 

815 885 

::: I :~; 
342

1 'I' '61 j29 
860 .to 

~Im us 111 
us 118 
HI 511 
460 hO 

87' 
8S • 
S86 
408 
4JO 

••• Ut 
166 
488 
4SO 

4112 
60< 
116 6. 
uo 
661 
65< n. 
$88 -

••• 31. 

••• SS8 
8'1 
S6t 
'77 
890 

108 
'16 
129 
'12 
<66 
168 
481-
49. 
sor 
.20 

.33 
646 
669 
672 
686 
us 
611 .... 
.. 7 
too 
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lIrtIons Of Length. of 100 Feet. For Areas IRlIIIrt • Deoimal 
, tie Left. 

I WIDTH OF .BA8E OF CUT'l'lNG Hi lI'B.i', A· 

14 15 16 17 ,8 , 19 22 24 26 28 32 !~ 
- ~--.-- ---

1< ,. 16 '7 18 19 22 24 2.( 28 8' O'O! 
28 80 32 84 S5 88 t4 .8 

~: I 
56 .. 0'02 

42 4. 48 " ., 5' 66 72 84 IIG 0'03 
56 60 •• 68 7> 76 88 .6 101 112 ,.8 0-04 
70 70 80 85 90 95 no 120 180 140 160 O'OS 
8. 90 9. 10' 108 114 "' ,4< 15& ' 168 19. 0'06 
98 106 112 11. 126 ISS 154 158 182 198 .,. O'OJ 

112 120 128 1B6 114 15' 176 , .. 208 924 256 0'08 
125 135 14. 16S i~~ ! 171 198 ~!~ I 

284 25' 288 0-0' 
1<0 '.0 lIiP 110 190 220 260 280 820 0'10 

! 
154 165 "5 187 198\ 209 242 264 286 308 852 0'11 
16" 180 It' 204 .15 2'8 2n4- 288 112 S36 88' 0'12 
18' lt5 208 221 20' 24' '86 .10 ::: I S6' tl6 013 
196 210 .24 238 252 266 S08 ,,6 392 148 0'14 
210 .. 6 2.0 '55 27 • 285 sso 360 S90 I 420 480 0'15 

'24 I 2<0 .66 21' ,"' 801 8.2 S84 U61 448 61' 0'16 
2S8 2.6 172 289 806 823 .74 408 H. 476 5U 0'17 .60 270 288 S06 3'4 3<2 3'6 482 '68 50. 616 0-18 
U6 285 SO. 32S •• 2 861 418 '56 494 I 58. 608 0'19 
280 300 320 3'0 850 880 110 ,SO 520 660 6.0 0'20 

'9' 816 S36 '" .7S I 3 •• 46' 604 U6 588 872 0'21 
808 3'0 36. 874 396 416 '8' 6'8 572 61. 7D< 0'22 
S •• 3 •• .68 391 '" .37 606 , 552 598 644 766 O·U 
036 1'60 384 408 4'2 '66 '28 676 6" 672 768 0'24 
36' 375 400 425 450 fl6 550 600 6.0 700 800 0'Z5 
86' S90 416 .,. 468 49 • . " 604. 678 728 .3 • 0'Z6 
378 405 46. ID9 .86 513 694 648 702 7&' 86. 0'Z7 
89. 120 U8 .7. 50. 582 616 672 728 784 '9' 0'28 
'06 '.6 464 49. 52' .61 638 696 764 812 928 0'Z9 
420 '60 4SO 610 5.0 670 850 1'0 180 840 

980 10'30 

.34 ... 496 527 558 189 68' 7H 806 868 1192 0'31 
U8 .80 611 .44 676 608 704 '68 882 81S 10.4 0'32 ,62 485 62' 661 69. 6.7 716 782 868 9 •• 1056 0'33 
476 110 .14 678 61t 648 748 816 68' 95, 1088 0'304 .90 5 •• HO 506 630 66. 770 840 110 9.0 11.0 0'311 60. 640 676 611 6,. 684 7 •• 86' 9S6 1008 ill! O'SI 
618 6.6 592 6t1l 886 703 814 888 960 1036 118. 0'32 
58' '70 608 646 88. 72' 888 e12 968 108. 1216 0·3.! 
646 68D ... ... 701 741 868 9B6 IOU 1092 1248 0'31 
680 600 640 680 720 

760 I 880 "0 1040 1120 IS110 G'4( 

674 81. 606 &9' 788 779 110. 984 1066 1148 lau 0'41 
688 630 on 714 766 798 9 .. 1008 1082 1176 1341 O·4~ 
602 ... 688 7S1 ,:; 817 946 lOS. 1118 1104 1,76 cr4! 
GI6 6110 704 ,.8 192 sal 968 1086 llU li112 1108 G'''' 
610 876 720 766 810 865 990 1080 1110 1180 1,.0 0'41 
GU 690 fIG 782 m 814 IPI' 1104 U .. li1S H72 0· ... 
658 706 m 718 M8 ~ .. tlll4 nil 1221 1.18 11M It.~ 
87J "7. J" 816' &;4 ,1$ lOll liD 1148 11 .. 1&1& G" -iI' 784 680 882 "t 101'8 lltll 1114 fMS 1.6B8 0'. - 7110 I!OO 1160 900 9110 1100 lllOO 1100 if 00 1100 0111 
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TABLE I. -Contents of Earthwork in Cublo Feet of Cantr~ 

Point Two Plaae 

..l:I~ O.RNTBAL Top WIDTH OP EIIB!-NKM'B! 

~ 2 I 3 I 4 5 I 6 7 I 8 _9_1~!·~ 13 
~-

~I~I-;'- ~,~ 0'51 ~,~ 4'.1 561 I ." 661 
0'12 104 106 208 260 812 3Bt 416 468 &']2 62i: 671 
0'63 J06 169 212 265 318 871 424 417 683 i 636 68! 
0'54 108 16. 21. 270 I 3.4 318 iS2 i86 594 648 7m 
0'55 110 16. 290 215 S30 9S5 440 496 605 6s0 71. 
0'56 112 J.8 22' 280 836 SV2 448 004 616 612 721 
0'57 114 171 '28 285 B42 399 456 619 6S7 684- 741 
0"58 116 174 ... ~:~ I ::: 406 464 &22 688 6116 f5~ 
0'59 118 117 23. '13 472 &81 641l '108 76: 
0'60 120 II!{) 240 SOO 560 <20 '80 .<0 .61!{) t 720 781 

0'61 122 183 ." BO. 866 .27 488 .4. 671 : 73' 791 
0'62 124 186 2<8 SIO 872 'S4 '96 5.8 68. 'i'44 80, 
0'63 126 189 •• 2 SI5 878 "I 504 567 6.3 706 811 
0'64 128 I •• ••• 320 38, "8 .12 576 70' 7.8 88l 
0'65 lSO 195 '60 !HIS S90 ,.5 .'0 585 715 780 84. 
0'66 18. 108 '64 830 896 •• 2 .28 594 726 792 85' 
0'67 1B, 201 '68 885 '0' ,60 .86 60S 787 80' 871 
0'68 136 .0. .7. 3., .08 476 ." 612 7'8 816 88· 
0'69 138 '07 .7. ". '" 483 .5. 621 759 828 891 
0'70 140 210 '80 1I60 .. 0 "0 

•• 0 I 6S0 770 S40 ' 'H : 
0'71 142 218 '8. S5. 426 4.7 568 68. 781 8 •• ." 0'72 .. < 21. 288 .60 492 50' .7. .. 8 79. 86' 981 
0'73 1<. '1. U. 9.6 .88 .Il 68' •• 7 80S 876 : ." 0'14 U8 ~:: I 298 870 'u 618 59' &.6 814 888 ~ DIll 
0'75 160 SOO 87. "0 62. 600 675 so. 900, 97( 

'0'76 16. 218 S04 880 '.6 .,. 608 68' 836 912! 98t 
0"77 15, 2S1 S08 '8' 462 5S. 616 693 847 924 1001 

1 0 '78 166 ." SI' S90 '68 6,6 6 •• ';02 8.8 .S6 . 101! 
,0'79 1.8 2117 SI6 S9. .7< •• 3 65' 71l 869 948 10" 
0'80 180 ",0 S20 4l)0 080 660 .to 720 880 980.10tl 

162 348 924 405 486 ... .'8 7'11 881 97' loa! 
161 .,6 328 flO! 4092 6" .,. 7B8 902 98. 1", 
Us ... 332 415 ! .,8 681 66' 1<1 . .. 99. UtI! 
188 2U S3l; 420 ' 110' 588 872 766 9if 1008 l09l 
1711 ••• 840 426 610 59. 680 765 •• 1020 lIOf ,172 2.8 Sit <SO 516 602 688 77' IN6 1832 llU 
17, 161 1f8 fl. 6.' 609· 06 7BS 967 IOU 1181 n. 2" .6. UO 518 61. 70t 79. 168 Itl6 lU~ 
178 267 1156 •• 6 6" "3 712 801 979 1068 U6' ,18Q 270 sao 41;0 640 680 720 810 990 IQ80 117( 

J78 BI. .55 .146 687 728 819 1001 1011. 1181 
11. ".. .80 ... 8.' 73 • 828 IOU 11., i UN 
lIfO ... ••• ••• 0" '" .37 1(.23 ~~~ I g: J8a 176 .ro 1M 168 71. ~ lOB, 
H6 180 416 610 eu 'MO, 8~ r045 1140 I ltlll 
tIl8 1M. i80 an en 'l68 'M 111M 

U62 \ lW .. 1188 '" &82 ,'IJ 1'1' 6VB 1067 lUll 1111 
1M •• ItO 188 -flU 88J IDf8 1\76 m, ... - AN -... ftJ .. - 1188 I. 
M 100 600 100 'roO 800 .tOII)ltoo "eo ,1" 
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1I't'-s of I.eIIgtII. of 100 Feet. For A",as Inssrt a Daolmal 
, till Left. 

WIDTH OP !:lASE OF CUTTIN(; HI jI'B8T. ~.; 

e-.! 
14 : 15 16 i 17 

18119 I 22 
24 I 26 i 28 I 32 AQ 

~I~ ,--=-n. 766 -~;-~~122 ~~I~ 1~32 0'51 
riB 780 m i ~~: &86 988 1144 1248 1 SMI 1466 166( 0'52 
r42 195 !io4 1007 1166 127. 1878[1484 1806 0'.3 
r56 810 8641 918 972 1026 1188 U96 UO. 1612 1128 0'54 
f70 82& 880 886 990 10 •• 1210 "20 HSO IMO 1760 0'55 
r84 840 896 9GO 1008 1064 1282 1344 U56 lieS 11'2 0'56 
r98 865 912 i 9(1:9 1026 108S 1254. 1868 UBI 115116 180. 0'51 
J12 870 928 I 986 104-4 uoa 1276 1892 1508 l&j4 1866 0'58 
~26 886 9H i 100S 10611: 1121 1298 1416 1534 1S&1 HISS O·SIt 
HO 900 960 1020 1080 1140 1820 1440 1660 I 1680 U20 0"0 

154 91. 97611087 1098 1149 1842 U6. IM6, 1708 I 19 •• 0'81 
;S8 9SO 892 1064 11U'; 1178 1&64 1488 1612 1736' 19U 0'82 
182 ••• 1008 1071 1184 1197 1886 1512 1638 \164 ! 2016 0'63 
.96 seo 102< 1088 1152 1216 1408 1686 1664 m~ i :~~ 0'84 
110 .,. 1040 1108 1170 IlIB. 14·90 15110 1 ... 0'S5 .. , 990 1066 1122 1188 11M 14Ml 1584 1716 18.8 i 2112 0'S8 
'¥ 1006 1072 1189 1206 1273 un l608 1742 !~: I ;~:: 0'67 

'6' 1020 1088 1166 li24 1292 U96 1682 1768 0'68 
><16 1080 1104 1173 114:2 1311 HUS 165' UlH ~::~ ! ;~: 0'89 
'80 1050 1]20 1190 ]260 1830 1040 1680 1820 0'70 

'It 108& 1186 \207 1278 184' 168. 1704 1846 1988 
! 

2272 0'71 
1O8 1080 116' 1224 ,- 1168 11,84 1728 1812 2018 2304 0'72 
)U 1095 1168 1341 13U 1381 1606 1752 1898 SO" 2386 073 
)86 1110 1184 1258 IB32 HOB 1628 1776 IllS< 2072 286S 0'74 
100 ]12& 1200 It75 1360 H2o 1660 1800 1iSO 2100 2.00 0'75 
)64 1140 1216 12 •• 1868 1444 1612 1824 UJ76 !IllS 2482 0"7. 
)'18 "65 1m 1",,, 1886 148B 16». 1S48 :ltJG, 2J56 SiB4 0'77 
)Ill 1170 """ 1826 .... 1482 1716 187' 2028 im I ~~: 078 
106 1186 1264 1348 1422 1501 171. 1896 '054 0'79 
1110 110(1 1280 1'80 ,H. 1626 [760 1"1 f080 2 ... '660 0'80 

~ 1215 1286 IS77 ' .. 8 1619 1m 194' 2106 2.68 I.~ 0'81 
l.a 1280 1&12 I"", 1416- 1568 1S04 11168 2131 .,.. 26M 0'82 
1St If4I; I. 1411 1411< 1617 1816 .. 02 215& 'S," .616 0' • 
178 128. lliU 14f8 UU! II" ,- 2O,l& 211M -, >888 0" Its Ill" 1860 1m 1590 1616 1810 2040 'lIlo 21180 ''120 0'85 
10' 1_ ". Uti I"S 1&34 ISt2 lIt64 2216 "OS 21.' 0'88 
I~ 1SQ6 

,.. 
UTI 1566 lM11 IIU 21188 ""I 2486 27M 0_ 

IQ 13011 14118 14lHI 1584 1311 1tB8 'Ull .. :U" 1&1C 0_ 
188 llI8i 1_ 1611 IIC2 loa, IH8 21M 2'14 2.9, ."'" 0 .... 
i60 I .... lUll 16110 1620 1710 1080 11841 nte -'810 .0"90 

w. 
I_ 

1454 UWl lUll 17119 -2184 '166 ".8 !mlo. IA 1180 1m 15 .. 
I_ 

17n 1I9H bOB 2'" .,. 29f4i 0'. 
10« " ... liH 1"'1 "" 1161 --"'18 'SOt 

2976 o_ 
M tt. I- I_ I .... I'" -..... .... .." 

=\== -I. 1m 1- !rIO· 1805 -2_ 
nlO -1M 1.- I_ 

I ... 17. 1_ I1U taM lItM .. .., ow 
1118, "Ii " .. .- .... I_ lIlh -... '"' '* ... I2il H,. I. I- I- I_ ---2ft< --.. t_ ..... 1_ 

lf11. lUI! *"' iItJ~ •• .sm .... ow ... 1_ -I'llii -1_ ----_,J_ 



14 PRACTICAL EAR'l'HWORK TABLES. [101-1-50 

TABLE 1.-Contents of Earthwork in Cubic Feet of Central 
Point Two ptaoes 

~i CENTIlAL Top WIDTH OF EMBANKMBlIT 

it .. 
2 3 I 4 [5 6) 7 8 I 9 )11 112113 I Q.!:! 

1'01 -;;;~I~I--;;;~'---;;;~-;;I~~~i 
1'02 = = m = miill = ill =1=:1 1'03 
1"04 208 812 416 520 824 I 728 832 9SG, llH 1248 1952 
1"05 210 SI5 420 525 630 185 840 946 1155 1260 1865 
1"0& miNim ~ ~ m m _ ~ ~ ~ 
1'07 214 321 428 585 642 749 856 968 1177 1284 1881 
l'OS 216 824 i 432 540 648 156 864 972 1188/ HlS6 1404: 
1"09 218 B27 4.S6 045 65t 763 872 981 1199 lB08 ,,17 
no 220 3ao 440 550 660 770 880 990 1210, 1320 uso 

1'11 222 338 4« 555 666 777 888 999 1221 IS82 144:3 
1"12 .24 886 448 660 67' 784 896 1008 1282 lSi< HSS 
1'13 226 83$ 462 565 678 781 904 1017 1243 1356 1469 
n4 2'8 .1. 456 570 684 798 912 1026 1264 1868 1482 
1"15 "0 8U, 460 575 690 805 'J!O 1035 1265 I.BO Uti 
1"1& .all 84B 464 580 696 812 9i8 1044 1276 1392 1508 
1"17 ... S51 468 li85 70 • 819 986 1058 1281 1404 }:X! I"1S lIlI6 854 472 590 708 8'6 9H 106S 1298 1416 
1"19 288 [ 367 476 596 7H 888 962 1071 1809 U'8 1647 
1"20 240 S60 480 600 720 840 960 108Q 1320 IUO 1560 

1'21 2<. sa3 484 605 726 8{7 868 1089 1331 u •• 1573 
1'22 ." 366 {8S 610 78' 854 976 1098 1842 uu 1586 
1'23 246 S69 4.' 610 'lSS 861 98. 1101 ISSS 1476 1699 
1".24 lli. 37. 49S 610 744 86. 99. 1116 186! 1488 ISJt 
1'25 250 875 500 626 160 875 1000 11215 ]375 1500 1625 

. 1'26 26. 378 60. 630 756 882 1008 1134 1886 1512 1688 
1"27 264 881 608 &35 76' 88> 1016 1143 IS97 1124 1601 
1'2S ll6. 884 512 640 7a8 896 1024 1152 1408 1586 1664 
1"2' 2118 387 616 6<5 nl 90S 10S2 1161 1418 1648 16" 
1'80 260 390 620 650 780 910 1040 1170 1480 1560 1890 

1"31 062 59S 52< 666 786 917 1048 1178 1441 1572 1708 
1'3.2 264 8811 028 Ii60 792 .24 JOS6 WJ8 1152 1584 17Ul 
1"33 266 199 611' 665 ,.8 .SI 1064 1191 1461 1696 1'1ll9 
1'34 ll6. 40ll 536 610 804 988 107ll 11lO6 1474 1808 174J 
1'35 "'0 405 5.0 675 810 94. 1080 1216 1485 1620 1755 
1"36 271 408 544 680 816 952 1088 1224 1496 1682 1788 
1·37 '7. HI 548 685 8'1l 96. 10.6 IllSS 1507 1_ 1781 
1'38 176 U, 56' 6.0 828 968 HO{ 124:2 1518 1656 17.4 
1"3. 278 '17 lIIl6 186 884 973 l1l' 1161 1629 1888 1$0'1' 
1'40 280 '20 560 700 840 9S0 1120 1280 lOiO 1880 ISto 

1'41 28. 4llS 564 705 S" 967 llllS 126. 1661 1m leu 1'42 28' '16 168 710 8U 994 1186 1178 1562 1704 18" 1'43 286 .:111 111 715 868 1001 1144 lllS7 157t 1716 18611 
1'44 -'SlI 516 780 86, 1008 1162 1196 1184 1728 187. 
1"4$ -,",W; 180 72& 870 1016 1180 180& 16116 1740 18 • 1· ... • -1114 7SO 871 10" 1168 lSI4 1_ 1711 1888 
1'47 141 188 7" 88. 1028 1118 iSIS 1617 1764 1911 1'4$ -Hi H' 740 888 lOSt 1184 IDI Ins 171 • • 111 
1'_ 

." IllG 74& 884 1041 11" IHI 1_ lf88 1m 
1'410 -Il1O 710 Il1O 1060 lJOO 

I_ I_ 1_ 
1l1li 



CENTRAL PORTIONS, 15 

Portion. of Lengths of 100 Feet. For Area. In,.rt a Deolmal 
to tile Left. 

(liB WIDTH OF BASIll 0).1' CUTTING IN FElIT. -=1 
I~- 28 _I, 32 

" .. 
15116 17 I 18 I 19 22 24 26 !l_~ 

I 
--_---.--,--- --

~ itU 1616 1616 1117 1818 1919 ta22 249. 2828 28181 8282 1'01 
i 1428 16SO I 1632 113' 11886 1938 224.4 2448 2662 2866 326' \ 1"02 1441 i::~ I ;::: n:~ I }~;~ t:;~ 2266 2472 2678 2884 3U6 1'03 

l{oG 2288 2496 2704 21112 :iUS I'M 
1410 '5761'680 118611890 199. 9310 2520 2730 2hO 8860 1'05 
1484 1590 J696 1802 19<18 lWl4 2882 2644 2156 2968 SS92 1'06 
1498 1605 1'112 1819 1926 2083 23M 8568 21S' I 2996 •• ,. 1"07 
1512 1 •• 0 1'1281'886 ,,." .0 •• 2B16 2611t 2808 SO., 846' 1"0. 
1526 1636 1744 1853 1962 2071 2S118 2616 2834 1806. 8488 1 09 
)540 1850 1760 1810 U80 2090 <1490 2640 .2860 3080 35%0 1'10 

I 
1554 1665 \ 1776 I 1887 1998 2108 24.f2 :!664 8888 3108 366. l'U 
15<18 1680 1792 1904 2016 2lt8 2,6< 2688 2912 8185 118t 1'12 158_ 16'6 1888 1921 2084 21H 2<86 2712 lIB8S S184 3616 1'13 
1696 1710 1824 19B8 2052 2166 a008 2786 •• u 319i 3648 1'14 
1810 J735 ]840 191}J) :loro 2185 20BO 2760 '990 8'20 '''0 1'15 
1634 1140 1866 1972 2088 2204:- 2662 2784 S016 S2<8 3112 1'18 
1638 1765 187. 198. 2108 "23 2014 ~~ I :gli 8276 87H 1'17 
1652 1770 1888 12006 212! 2242 2596 SS04 8716 1'18 
1686 1185 i:~~ \ ~:g 2H2 2261 2618 ::g , :fi: I :::g :I8OS l"le , 1680 1800 2160 2280 2640 3S<o I'ZO 

169' 1S1l) 1916 i 2057 U78 2299 2662 2eO! 3146 3888 9813 1'21 
1708 1880 1'6J . ",07, 2196 28IS 26S' 2928 3J12 S416 s90. 1'22 
1722 1845 196. 2091 2214 'SlI7 ~706 2962 8198 344-4 8986 1'23 
US, 1860 I.S. 2108 2232 2368 2728 2976 822' 3f79 8988 1'24 
1150 1875 2000 2126 '250 2376 2760 3000 SlIIiO 3600 <000 1'25 
1164 18110 2016 2143 2268 2394 2712 S024: 3276 8528 i03. 1'2. 
111S 1906 2082 2Hi9 2288 tUB !l79, 3048 8802 9666 .0" 1'17 
111. 1910 204:8 1176 '304 2482 2816 S072 8328 sni 4096 1'28 
1806 1986 2064 218S 2822 2<61 2888 3086 S854 a612 <128 1'2. 
1820 1950 2080 2210 2840 2.10 2860 Sl20 3880 3640 4160 1'30 

I 

188. 1965 2096 2227 2361/2'89 2882 31U uoa 8668 .192 1'.1 
lt148 1180 2112 .... 2876 25Q8 =I~}: M31 '696 ... & 1'32 1862 15P95 2128 2!81 ::~I;::: 8158 31S. .... 1"33 
1876 1lO10 'IU 2278 SO,8 aSiG 8<&& 3752 4288 1'34 
1890 2026 2160 2295 2<SO 2665 2970 82<0 8510 8780 <320 1'311 
190' 2040 2178 2S12 sus 2584 2992 -S5S6 3808 <S62 1'3. 
1918 2055 '112 2S28 11466 'IIOS S014 8288 s ••• SSS6 &38< 1'37 1982 2070 220S • 346 24S! 2611 S08 • 3812 8588 8864 <416 1"3. 
ltu6 2086 2.2< 236S 2501 SUI S058 B086 861< 1892 H'8 l'S. 
19110 2100 .2<0 :1380 2520 '660 3080 8160 B640 3.20 HSO 1'. 

191& 1116 2156 2'.7 2588 !G7. 310' Bas< S6l16 8U' 4612 1'41 
1986 .130 2.'12 2<1< 2666 28M 8124, U08 86 •• S915 <84. 1'42 
2002 21<6 2288 "11 2674 2711 .1<. 841. 3718 .00& ln6 I',q 
'016 2160 21104 2«8 '59' 1786 3168 IUS 31<4 .03' <M5 1'44 
2080 .116 ""0 ';65 2610 21.5 3190 "SO 3110 (060 ;6<0 1'41 
20ft 21to 1386 2<82 -2774: B912 860< 8'196 1088 6671 

1'_ --fBII .... 2f4f 27B' 32B, 8'28 811t2 (116 4704 1'47 
'013 2tiO 2888 .16 2664 1812 SIII6 lIIIi 8848 41n '7llI "411 -I_ 

f8B4 - lIP2 IIS1 BUB '67<1 1(1& 411ll, 41U 1'_ 
~oo - liOO 2150 lI'lOO 2860 mo - 8200, *- .. 1'l1O 



16 PRACTICALjEARTHWORK TABLES, [1'51-2'00· 

TABLE I,-Contents of Earthwork in Cublo Feet of Central 
Point T_ PI:088 

:2 i OI£NrBAL Top WIM'S OF EMBANKI(BN'T 

~~ I---~--~---.--~---.---.--~r---'---.-~~~~ 
I'>~ 2/3 I 4 ' 5 : 6 7 8 I 9 [I II 12: 13 I 
~-;;-:;~ --;;-1~~~~li 11108 ~~i~1 
r: :~ I ::: :~: ~:~ :~: ~~;~ ~:;: ~=;~ I ~:~: :~:: ~:~; I 
1"5. 808 0162 616 770 924 10078 '}2S2 I )886 l\l9i lSts 2002' 
1"55 310, 466 620 715 9S0 1085 1240 /1896 11705 1860 2016 1 
1'56 8121 468 624 780 986 1092 1248 aOI 1716 1872 2028 t 

JOSS 816 474 682 790 948 1106 US4 14:22 1788 1896 20M 
1°6 7 i B14 471 628 785 942 IOtlS 12&6 141811727 1884 2041 I 
1'59 S18! 4:77 686 795 154 1113 1212! 1481 1749 1908 2067 
1'60 820 i 480 64:0 800 960 1120 U80 i 1440 ) 760 1920 2080 I 
1'61 3221 488 64.4 g05 966 1127 1288! 14.49 1771 1982 t09S 
J'62 BS4 j86 648 810 972 1134 1296 )468 1782 19H 2106 
1'63 326 489 652 816 BiS lUI 1804 1467 1198 1950 S1l9 
1"64 SIS 492 651 820 984 1148 1312 14'16 1804 1968 21$2 \ 
1'8S- 3S0 U5 660 8:15 990 1165 1820 a80 1815 1980 2146 
"66 382 498 664 830 996 1162 1328 1494 1826 1992 2151i 
.·.7 SS4 601 668 885 1002 lUi9 1386 150S 1837 2004 2171 
.'68 S36 504 672 840 1008 1176 ISH 1512 18!8 2016 218i 
.'6. 838 607 676 845 1014 1183 1352 1521 1859 20S8 2197 
l'7u 340 510 680 850 1020 1190 1860 15S0 1870 2040 22lO 

1'71 8<' 618 68. 
.·72 344: 616 6B8 

8li6 1026 1197 1868 153» 1881 1052 2228 
860 JOB2, 1204 1876 1548 1892 2064 li2S6 
865 10S8 1211 138t 1557 190B 2016 2249 
870 IOU 1218 1392 1566 ISH 2088 2262 
876 1060 1226 1400 1615 1925 2100 2276 
880 1056 1232 1468 15S. )P3S 2112 2288 
886 1062 1289 141-6 1693 194:1 1124 2301 
890 1068 U'6 1434: 160:a U58 21S6 2S14 
896 1074 1263 H3t 1611 19&9 214:8 2Slit7 
900 1080 1260 U40 1620 1980 2160 2840 

... '73 346 519 692 
1"74 848 622 696 
1"75 350 626 700 
1"7. S02 528 10t 
1'77 3'" .Bl 70. 
178 866 584 712 
1'18. 66. 537 71. 
&°80 860 6iO 720 

l'SI 882 .'B ,'sa .... .,6 
1"a3. 8&6 iiD 
,'84 B68 651 
1'85 310 666 
1'85 !fl •. lI68 
1'81 ." a61 
1'18· 81& lIM 
l'a8 Si8 l!67 
,'90 B80 6'70 

1'91 IBe 6'18 
1'81 au 1176 
1'0' 886 ... , 
1·... BIB II1II 1 ... · _ .. 

mit_ .- ~-~:;r 

1U 9()6 I08S 1S17 U48 IS. 11191 an2 .358 
728 910 1092 lS'1-4 146& 1638 20M 21St 2366 
732 916 lQ-98.. las-I It" 164:7 2!HS 2196 .tSf' 
7,. , 9lIO lIOi 1288 ,.7. 1656 lIOJI' 1208 ",lilt 
no 8. IllU 1196 1480 1666 2085 2220 2406 
7" 1180 1116 ISM 1<88 IS1< 0046 .282 2£18 
I.e !Ill6 llill 180. 1.96 1681 lIOM .2.", .411 
'1'4 ,.0 118 \1\16 150.\ 1692 2OG8 2SG& ~"' 
70& .... US4 ISlII 1'" .7111 20'19 2268 2461 
760 960 llto 1830 1 .. 0 ITt"· 2090 2280 24'10 

764, 1115 1146 ISIIT 1628 1719 2101 1!ItS _ 
788 9BO 11ft 1114<1 1&1& l1:11I I1Y 'INN! -
zr. ... 1156 '1"'1 U," 1m UO lim -
'Zf6 twO 1)8& 1l16li 1.... If.. .... 1888 -
'180 916 1110 1S6G 111& 1'l66 2..... 2110 _IS 
... _)M 1m 1111& 1'716 Ila .BaII 1M3 
$ lIB 11 •. 1_ 1m 17.'IB 2 __ -
.. .. 18 1_ 1_ 1m 2 __ . -__ U. 1 __ 1_ • __ . -

818- .- 11'" If.. 1_ 1II1II _ HorIt _ 
~ 



CENTRAL PORTIONS, 17 

Portions of Lsngths of 100 Feet. Fer Areas insert a Deolmal 
to till Left. 

0. WIDTH OF BASH OJ' CUTTING IN FSET. I ..d:"'; 

. I :~ I 14 i is I, 16 17 18 i 19 22 1 24 ' 26 : 28 3'1: I~.s 

.--1----1-.,- ----;--:---'--1--'--. 
1 2114 2265 I 24:16 2561 2718 2869 3822 1 3624 I 3926 i228 ji {883 : l'IS1 
j '128 2j80 2"2 J1)8~ 2136 9888 BSH' 86f8 '391}2 4256 4864' 1'52 
I :11142 2295 2,4:48 2601 2754 2907 3866 8672 3978 US4 1\ 4896 l'S3 
\ 2106 ~310 ;.J464 2618 2772 2926 aS~8 !lO96 ~OO4 4312 4;928', 1'54 
I 2170 2325 2480 2635 2790 2945 SHO 8120 4030 i340 4960, 1'55 
1 2184 2340 24:96 26j2 2tsOS 2964 3482 8744 4056 4868 4992 I 1'58 

1 ~~~ I ~!~~ i:;! ~:: ~~!~ ~~~: ~!;: ~~:~ !~~~ ::~: gg:: f:~ 
\ 2226 2385 2544 2708 2862 8021 8498 8816 4134 01-452 5088 1'59 I 2240 2400 2560 2720 2880 9040' 3620' 3840 4160 HoSO 5120: 1'60 

! 22M 24}5 2576 2737 2898 8059 854-2 886t .uS6 4.508 5152! 1"61 

1

2268 2430 2592 2754 2916 3078 SSS! 8888 4212 4.5S6 6184; 1".2 
!28! 24(5 26GB, $111 2fiS.J 8091, 8686 3QU 4i86 4564 5216; f '4U 

;:~g ;!~g ::~ ~~ ~:~~ :g~: ::~~ ::: :~~~ !~~~ :~~~ I r:: 
1 ;::~ 2~~~ ::~~ :~;~ i~~: ~i;~ '! ~:;: :~: !:!~ !~~: ~~~:, ~ ::; ! 2352 I :~20 2688 2866 5024 3192 8696 4052 4.868 01704 \ 5376 1'68 
\ 2966 2585 2704 2878 3042 3211 3718 4056 4894 4182

1

5408 1'89 
i 2380 2550 2r20 2810 B06{} 8230 81'40 4.0SO 4420 4700 5·UO i 1'70 

I 2394 266512736 2W7 1078 5249 5762 il04 4H6 &188 I 5<72 , 1'71 

I ::~~ ;g:~, :;:: :::: ~~: :i~~ :~~ !~~ :!~: ::!: :~: r~~ 

1

2486 2&10' 2784 2958 5132 S506 3828 4176 4624 4872 5568 1'14 
2450 2625 2800 2976 8160 8825 3850 4.200 4560 4900 5600 1'75 
2464. 2640 2816 2g,2 3168 8344 8872 4224 4516 4928 6632 1"7' 
2t18 2655 28S2 a009 SlS6 \ 5863 sSG! 4248 4602 4956 5664 1'17 
2492 2670 2848 3026 S2(}l 8882 SIn6 d72 4628 f9St, 5696 1"78 
.2W6 1685 2SU aMI 8222 3401 3918 .(296 !6M 5012 "28 1"79 
2620 2700 2880 3060 324.0, Suo 1160 4,820 4680 ft040 6760 1'80 

2.6B4, I 2715 2896 I 3077 12681 8439 8982 4544 n06 5068 6'192 1'81 
2448 2780 OS!! 3094 8276' 8468 4/){)4 4868 473. 5016 582. 1'12 
2i6t 27ltJ Sh8 1111 3294 lh71 ID'J6 4:392 !7&8 5124 5ne 1"83 
21116 2760 2... JUS lISU 8,.6 40'S H16 H84 5152 588S 1'84 
U90 jl1& 2960 8145 38Si1 3515 4070 H,o 4810 5180 .920 .. 85 

! :~: ! ~~ ~:~ :~;: :::: :~:: !~:: !.~: !~~ :;g~ ::;! r:~ 
i 2632 : 2820 8008 I Sle6 3384 S672 uS<l 4012 4888 5264 6016 .. &8 

I· .264.6 ! 2BB6 SOS4 8213 3462 Slitl 4158 4586 "914 5292 6048) 1'89 
2G6(} i 2850 S(KO i 3280 ~o StilO 4r180 4i6O 4~O 5320 6080 \ 1'&0 

2674 '28611 S06.! 8U7 5438 S629 no. 4Ui 4966 51148 61l2! 1'111 
~8 ; 2880 8072 aJ64 8406 8648 4211. 4.08 4911l! .376 6144 I 1111 
2702 : 2895 B088 "81 3,74 3667 42'6 '.12 5018 64U 8176 ru 
:1716 2910 310. 3298 SHill 3686 4268 4168 60" 6432 6208, 1'94 
278(1 !flfo 812Q 3S14 ',llO 8101 4296 4680 6070 6460 6J4.0 i 1'.5 
27U 2940 SlB6 38" 8518 m.. .312 '74* 6096 6488 •• 1.! .. 96 
1I7~ 29l1li 3162 8341 8MB au. 'SSl 4728 &12ll 11116 ssq< Il"7 = f~: ::: = = :~~ :: = ::~ =~ :: ~: 2lOO l1OOO ItOO HOO 3600 1800 _ _ UOO _ 6100 :no , 



]8 PRAOTICAL EARTHWORK TABLES, [2'()1-:t50 

TABLE I.-Contents of Earthwork in Cubic Feet of Central 
Point Two lilaoes 1"; I -~, ,~ Wm_ •• '._'.0' 'P.&! ~--------

Q.S! 2 1 3 ! .. i 5 ; 6 i 7 ) 8, 9 11 12 13 ;;;T~r;~r~ ,~ ;;;; 1-;';; -;;;; ~ ;;" I;;;~ 
2'02 \ 4()4 1 606 SOS', 11)10 '1212 UH 1616 llUS ~222 24:24 6 
2'03: 406 I 609, 812 1015! 1218 uti 162,1 18~1 2288 2436 ;::9 
2'04 I f08 I 612 816 1020; 12!t4 H2S 16112 1836 2!)f4 2448 2652 
Z'05l 410: 616 8!Ki 1026: 1290 1455 1640 1845 2255 2460 2665 

r~; I :~; ~~~ :~~ ~~:~ j ~;~ ~!!: ~:: }~~ ~:;; ill: 2678 
Z'08 I 416 624 8B2 1040 ~ 1248 1456 1664 1872 2288 24,96 ~~~~ 
2'09 i 418 627, 836 lOiS! 1264 1463 1612 1881 2299 2508 2717 
2-10 1 420 680 840 10.0 I 1260 1470 1680 1890 2810 2620 '7SO 

2'U I 422 633 844 105511266 1477 1688 1899 2821 2532 2748 

~:~i ~ :~: :~~ ::~ ~g::: g~~ ~!;~ l;~: ~:~~ ;::: ~:~! 21:8 
2'14 j 4:28 642 856 1070 i 1284 1498 1712 1926 2854 2568 ~~8~ 
~:~: :~~! ::~ ::~ :g~~ r ii: ~:~; g:~ i::: ~:;: ::~~ 2786 
2'17 I 484- 661 868 1085 1802 1619 1156 1953 2887 2604 :~~ 
2'18: 4-86 65t 872 1090 1808 1526 1744 1962 2898 2616 234 
2"19 i 438 661 876 1095 13}4- }683 1752 1971 2409 2628 2:t1 
2'20! 440 660 880 1100 1820 1540 1760 1980 2420 2640 2860 

2,"21 \ 442 66'3 %&. 1105 1326 lM7 1768 1':lS9 :tun 2652 2878 
2"22 i 444 666 888 1110 1332 1554 1776 1998 2U2 266{ 2886 
2'23 I 446 66. 89:1 1115 laS8 1561 1784 2007 2463 2676 28~9 
2'24 I 448 672 896 1120 ISH !li6S 1792 2016 246t 2688 2912 
2'25 i 4.0 67. 900 1125 1350 1675- 1800 2025- 247. 2100 2.211 
2'26 I <6' 678 .", 1130 1356 1582 1808 2034- 2486 2112 2938 
2'27 ! 464 681 908 1186 1362 1589 1816 2043 2491 2724- 2951 
2'28 I 456 68. 912 1140 1368 1596 1824- 2052 2508 1786 29O, 
2'29 1 458 667 916 114.5 1874 1603 1882 2061 2519 :l748 2D71 
2-30 460 690 920 1150 1880 1610 1840 2070 2580 2160 1990 

I 
69~ 2'31 I 462 924 1155 1386 1617 1848 2079 264:1 217. 800S 

2'321 4e4 e8ti 928 1160 1392 1624 1856 2086)"56' j784- MIG 

n!i :~ 69. 9S. 1165 1398 16S1 186' 2097 2563 ~796 S029, 
702 986 1170 1404 1638 1872 2106 2674 2808 30U 

2'35 ~ 470 70. 9'0 1175 1410 1645 1880 2115 2685 2820 S055 
2-36 472 708 944 118Q 1416 1652 1888 2124 2696 .:1882 9068 

n~ I!;: 711 948 lIB5 1422 1659 1896 2193/2601 284. 3081 
714 952 1190 IUS 1666 1~04 214:2 2618 2856 301H: 

2·39 [ 478 717 956 1195 H •• 1673 lS12 2151 ( 2689 2868 3107 
2'40 I 480 790 960 1200 \ 1440 1680 1920 2160 2640 2880 3UO 

2'41 i '82 728 964 1205 ! 1U6 1661 11128 2169 3651 OS •• S183 
2'42 ' 48. 726 968 1210 1'462 1694 1986 2178 2662 290* 3U6 
2'431 486 ' 729 972 1216 1<68 1101 19i4 2167 2678 2916 3159 2'44) .88 i 732 .76 1220 Hs. 1708 1.52 2186 2&84 2918 3112 
2'45 410' VBo 980 12211 U70 1116 11160 2205 2695 S94:0 '185 
2'48 .. .It"<1'8 98. 12:t J 1476 WI. 11168 2214 2106 .96' aU8 
~:~ t~-:, f~~!! .. 8 12$ i1481 !f2» 1076 22.llS 21lf 2864 8211 

982- lUO 1488 1136 19M USlI 12'l.8 291. BU4 
2'4' I 4$8 I 147 ,.6 lJI4l5 14 •• Ins 189' 112'1 2719 2988 B2l1'1 2'60 I _ 750 1000 1260 !uoo 1760 9000 Itfio 2100 lOW -



CENTRAL PORTIONS" 19 

Portions of Lengths of 100 Feet. For Areal Insert a DeoImal 
to ute Left. 
OR WIDTH OF BASE OF CUTTINIJ IN FEBT. ! -:! j 

.. 

:~1~1~1_!"~_[_18 _ _2_'l_1~ ~1_~1~132 1 ~ 
I~I~I-I'~\~ ~I~ ~I~'- ~~ !=I=:= =1= =1= =i=i=\=G~ I-I-I~I-I~ ~l- ~1'.-:~·~llrM 
1

2
2

8
88

7
4
0 'I. 3"00

9
70' I. 332,~2 ,S6408•6 1 ,3.

70
9
8
° 8895 4510 4920 6380' 5740 1 6560 Z'05 .m 39]1 j t532 4944 \ 5356 576816592 2'06 

2898 ! 3105 i 3312 31)19 9726 3938 4554 4968 5382 61t6 662i 2'07 
I 9912 i S120 I 3328 3596 , 37H 3952 4576 4992 5408 682!. 6666 Z'08 I 2926 ~ 3135 I 3S44 \ 11658 I 3762 3971 4598 5016 i 54:14 5852 II 8688 2'09 

-i~:.- ~:~ - - -j-:- ~I~ 
2954 i 3165 : 3376 3587 \ 3798 4009 4:64:.2 506! 5486! 5908 \ 6752 \2'11 = =1=1:1: = = ~ =:= :Iill 
2996 3210 I 3424 I' S698 i 3852 4066 4708 I 5136 5564 5i19218848 I 2°14 
3010 3225 I 3440 3655 I 3870 4085 4130 ;:;160 5590 I 6020 6880 i 2'15 
~g~ ~~~~ j ~!~; ;:~; I :~~: 4104 4752 5184 5616 I G048 i 6912 :2'16 

S30006-6~ 3,2
28

70,:, 3'!08~ I 3,7,°,6
8 

! 3999~i2 !~:~ !~~! ;i~~ ~::~! :~~~ , ~:i! ; ~:~~ 
" • \ I ~ 4-161 4818 5256 669! I 61S:.! I 7008 i 2'19 

3080 3300! 36.0 3740 i 8960 1180 ,8iO 5280 6720! 6160 1 70,0 12"ZO 

3094: 3316 \ 3696 3707 I 8978 4199 4862 530-\ 5B6 6188 1 7071 i 2'21 
Si08 SSM 8552 \ 3774 i 3996 UIS 4884: 5328 6772 6216 \ 7L04 '\ 2'22 
3122 3845 35681 3791 : 40U 4237 4906 5352 5798 62U nss 2'23 
3136 3860 i. 3584 380S' I 4032 4256 0192S 1)316 5824 6272 7168 i 2'24 
3150 : 837& '3600 3826 I 4:050 4215 4950 5400 5850 G30U 7200: 2'25 

3MI67·8!,~10005·"'.!6.U21,A8459'1'4.006868 - - - - -I=!~ • ., I 4313 ,1,994: fiUS 6902 6356 121H 2'27 

~i~!- ~I~ - ~ ~ - -[~!~ 
3206 I 8435 366i i 3893 ~ 4122 ::;~ :g:~ :~;g ;:~ ~!!~ ~=:~ I r~ 
3220 \ 3456 3680 i 8910 i 4:140 

m~ i m~ ~;~~ \ ~::; \ !~;~ !~~t ~~~! ~~:~ :g~: :!;! I m: n~ 
g~: ::i~ ii!: I! :~~~I I !~~~ !!!~ ~~!~ ::~: :~:: ~~~~ ;::~ 1 ~:~: 
sJ90 3525 37S0 3995 4280 4465 5110 5640 6110: 6580 7520 I 2"35 

S3i)4 ~54~ :~7; I i012 I 4248 !~~i ~~~! ~~:~ I :l:~ ::~~ ;~! ~~~~ 
:i~~ 3:~O a~8 I.!~!: I :::: 4522 5236 5712 6188 666t: 76UI: 2'38 
33<6 8586 382<! 4063 I IS02 4511 5268 6736 6214 6602 \ 76'8 1

2"39 
S360 8600 S840! 4080 j 4520 4560 5280 5760 6240 67.20 7680 I 2'40 

I : ' 
I,a374: 3615 3866 I 401)1 I 4SSS 4519 6802 5184 6266 6748 171i l2"41 

~~~~ ;~ :~~~ \1 !~~~ I ~~;: :~~~ ;~!~ \ ~~~~ ::~; :;~: ~;~~ \ ~::; 
sus 3660 8901 4148 I 1392 4686 5308 I 5866 63H 6832\780812"44 
8430 5675 3920 4165 I 1410 1655 5890 1 5880 6370 6860 7810 2"45 
Sf" '690 3-9861 4:182 I 4128 4614 5412 i 5tHH 6396 6&i8 7812 2'46 
.3458 8705 595%.4;199' \ 4446 4698 54:S4 j 3,28 6422 6916 790! 12

'47 
3471 3720 3968 f216 U64 4n2 5456 i 5-952 6U8 6"41 1936 

2'48 .. 86,1 37• 5 11984 1 ,j39 4182 4731 6478' .,76 641* 6972 7968 2"49 
<1000 .,50 4000 I 4250 4,00 4750 5500 \8000 6000 1000 8000 Z"1I0 

I I 



20 l'RACl'J(:AL EARTHWORK TABLE:>. (2'51-~'~ 

TABLE 1.-Contents of Earthwork In Cubic Feet of Central 
Point Two 1'laCe8 

2,51 [i 

2'52 
2'53 : 
2'54 i 
2'55 
2'5& ' 
2'57 
2'58 
2'59 
2'60 

2'61 
2'62 
2'63 I 
2'64 I 
2"65 I 

2'66 ! 
2'67 
2'68 
Z'69 
2'70 

2'71 
2'72 
2'73 
2'74 
2"75 
2'76 
2'77 
2'78/ 
2'79 

2'80 'I 

2'81 
2'8% I 

~::! \ 
2'''5 

r:~1 
2'S& I 
2'S9 
2'90 I 
2'91 
2'11:1:"1 
2'93 
2'94 
2'911 
211, 
2's,· 
a :-:: 

6Q' 
50. 
00. 
50S 
610 
512 
51< 
516 
618 
620 

522 
52! 
62. 
6'8 
6.0 
5a. 
•• 4 ." 
538 
540 

5" ... 
•• 6 
548 
•• 0 
062 ... 
6.6 
66' 
6.0 

662

1 

6" 
66. 
668 
670 
5\"2 
67< 
5;6 
618 
580 

81S 
816 
810 
822 
82. 
828 
8S1 
8S. 
831 
8'0 

84, 
8 •• 
849 
8 •• 
866 
86. 
861 
86t 
867 
870 

a7a 
876 
879 
882 
885 
888 
8t1 
8 •• 
891 
900 

1084 
1088 
Hl92 
)096 
1100 
1104 
1108 
1112 
1116 
1120 

1124 
1128 
11S2 
1186 
IUO 
1144 
1148 
1152 
1156 
1160 

1164 
1168 
1172 
1176 
1180 
1I8f 
1168 
1102 
1196 
}ROO 

1855 1626 
!Sao 1682 
1365 HiS8 
1370 16H 
IS76 1650 
1880 1656 
]885 1662 
18BO 1668 
1395 1614 
HOO 16BO 

H05 1686 
HlO 1692 
1416 1698 
HIO 1704 
1425 1710 
1450 1116 
1455 1722 
1UO Ins 
U45

1

178! 
14.50 1740 

HoI} 1746 

:::~ I g: 
14.70 1764 
U75 1'170 
a80 1776 
1"5 1182 

.1490 .j788 
14"95 179' 
1500 1800 

CENTRAL 'fOP WIDTH OF EMBANKyENT 

1897 
Ht04 
iSH 
1918 
1926 
1982 
19&9 
1946 
1953 
1960 

1967 
1$174 
1981 
1988 
t896 
200' 
20011 
201. 
1028 
2030 

2087 
2044 
2051 
2068 
21)65 

.2012 
2079 
2086 
20»8 
2100 

2168 I! 2489 2981 
2176 i 24.48 2992 
21S! 2467 30tHI 
2192 2466 3014 
2200 24'15 8025 
2208 2484 80136 
i2H:' 24.93 S(Hi 
2224 2602 S058 
2232 2611 3069 
2240 2520 3080 

2248 i 2629 ' 8091 
2256/ 258B 1.11102 
2264 2547 \"'3113 
22'1212656 SI24, 
2280 2566· B186 
2288 ! 2574 5146 
2:1116 : 2588 :1157 
2$04 i 20902, a168 
'2312 ! 2601 Bli9 
2820 j 2610 8190 

2328 ![ 261& S201 
2sa6 2628 8212 

:~~ I::~ ::: 
.a60 126M / .. '5 #1168 2661 8266 
=7612678 alI67 
2_ 2682 3J'lB 

:=I~~ ::: 

8252 3523 
8264 ):IoSo 
5276 3049 
8288 3562 
3300 8575 
8S12 ;joSS 
5824 8601 
3936 3614 
3848 8627 
8S60 3640 

BS76 8663 
8S84 8666 
SS96 ;S61' 
3108 869' 
3420 870. 
3432 13118 
8444 a71H 
545£ I S7t! 
346811 8767 
8460 , 8770 

34'2 8'BB 
3604 Zi79ti 
3516 880i 
SI)28 8822 
8MO l!6lI6 
3662 38!1l! 
8564 BII61 
8616 •• ,. 
llbiS 1887 
'800 39110 



2'51.-3110] f7EN'fRAL POItTION8. 

Portions of Lengths of 100 Feet. For Areas insert a Deolmal 
to t«e Left. 
OR WwrH M' RASE 01:' CU'rTINQ IN FH£T. I ~ i -------------,-_ •.. _- -_.- . __ ... _._-: ~ 

_1_4_~_1~ 1_~_II~I--::-,I--:=-I-:~-j-:-s-.J~I . .2.:---1 <!s 
: I I :; I : ' 

,3514 376.? i 4016 ! -l:l67 I 4518 i 476\1 I 5I:i22 I il024 I 6526 7018 I 8032 12'51 = ==i~ = :1=1=1=\:::= 3556 3810 I 4064 ! tSnl 4.572 182D, 658B I 609IY : 6604 7112' 8128 2'54 
I a570 38:15 I 4:080 i 4335 I' 4690 4845 I .'HilO I 6120 i 6680 7140 suo i 2'55 ;= =1=\= = =:=\~!= ~ :iru 

S612 5810! U28 I 4386 I 4644 4D02 II 1)676 i 6192 i 6708 722,1! 8266 ~ 2'5. 
3626 3885 HU 4403: 4662 4921 5698 i 6216 I 673! 71152 I 8288 I 2'5' __ ~ _1- -'.I~I-\~ ~!-i~ 
SS54 3915 4:176 US7! 4698 4SHi9, 0142 626-10 1 6786 7308: 8352 ! 2'61 
3668 39S0 4J9:J II H54 '4716 ,197K I 6764 I' 6288 6812 788&'1 8884 i 2'82 
3682 S9!5 4206 4411 4734 !O97 5786 6812 I 68~8 736i i SUt; ! 2'83 
8696 8960 42:.!4! U8H 4762 5016 II 51308 6336 I 6864 1392 SUS! 2'64 
8710 5970 424:0 i 4505 4770 5035 j8W 0860 6890 7420 8:i80 II 2'65 
5124 3990 4256 i 4522 4788 5054 5852 S38>! \ 6916 7448 SoU 2'66 
9798 4005 H72: 4539 4806 5073 (iSH 6408 \ 694:~ H16 8ilt! 2'67 
3762 4020 4288 i 4556 4824 5092 5896 6432 I 6968 75()4. 8576 2'88 

m~ !~~~ !~~ I!m m~ m~ ~m :!~~ m~ ~:~ ~~~ \ m 
1

\ 3794 '06. 4386[4607 ,876 .H9 .962 650' 1
7046 7088· 8672 12 '71 

S808 4080 4362 4624 f896 5168 5984: 6528 \ 7072 1616 \ 8704 2'72 
8822 40P5 4SSS i6H '914, 5187 6006 6552 1098 764;4 8736 II 2'73 
SSS6 !l10 .t384 , 4658 4932 6206 6028 5576 7124 7672 8768 2'74 
8860 4126 4400 \ 4676 4950 5226 6050 6600 1150 7100 8800 2'75 
8864 4140 ~16 4692 4968 5244 6012 6624 1176 7128 8852 2'71 
8878 4156 4482 4709 4VSf1, 5Z6S 6094 664.8, 7202 7166 I 8&641 2 '77 
S89' 4170 "48\4126 1iOO4 5S8. 6116 66'2 I 7228 718< 8896 Z'78 
9906 4186 U64 4148 5022 6301 6138 6696 [1254 7812 8918 2'78 
8920 4200 4:180 4760 sow 5320 6U1iO 67JO 7280 7840 8960 2'80 

SiM 491& 44.96 \ 4:717 5058 ~S3a 6182 674:4: [I 7606 1868 8H2 \ Z'81 
39'S 4.230 4612 4794 6076 6868 6~04 61.8 1382 7886 9024 2'82 
S962 •• 45 4528 \ 4SlI _ 6811 6226 6792 \ 7S1iS 191* 11066 z·e. 
S9T8 <260 •• U <898 5112 ._ 6248 6816 7884 79., 0088 I 2· ... 

:= !~~~ !:~ !~!; :~: ~~~ ::~ :::: ~::~ ~:= :i:~ \ ~::: 
4018 4aOD .092

1

4879 6166 6459 6314 6888. 7462 8036 8184 I 2:87 
,032 .SllO 4608 4896 51S4 5472 6336 6.12 1488 8064 921812'88 
404i) 433& I 4624 UiB 5202 54;91 6358 6986\7514 8092 92i8 I .1'89 
4060 4850 4:640 \ ,gaO 5120 5510 6380 61160 7540 8120 i280 12'90 

.on 4361 4656 ~47 6238 0029 6102 6984 \ 1566 8148 9312 i 2'91 
4088 ,ago 4612 n64 6256 6648 6424 7008 I 7592 8116 9344 \ 2'92 

- - -\~ ~ ~ ~ -I~~\~I~ 6, ~1l6 "to 47()4 tvt8 6292 OS86 MIlS 10&6 76« st32 94.08 2'M 
,,4130 uas 4100 \ 5015 6810 5605 6490 1.080 1 7610 8J6il I 9440 .'_ 

4144 4UO 4116 iOSil 161126 i6J4 6512 1104 '1' .76... IIlI8S I 9'72 .... 
4188 Wi6 47.. 60<9 1>346 &643 6.34 7us 7'1i2 111116 1 m ' 1'''' 
jl1l! 4<70 HM 506lI .1J6< i66ll 6006 1152 1148 8114< I i6J6 a· •• 
UBI! _ 4784 5083 6882 11681 «i'18 7116 1'71< ·lJS1' 1668 a'e. --,-!- ~I-~ -1- ~-I~ 



22 PRACTICAL EARTHWORK TABLES. [3·01-3·~ 

TABLE I.-Contents of Earthwork in Cublo Feet of Central 
Point Two Pi_ 

-S7Z" ! OEJlTBAL Top WIDTH OF El'>IBANKMENT 

~i 
~------

2 ) 3 I 4 i 5 1 6 7 ' 8 _9_1~_1_I_2 __ :~ 
-:-1-'-- -1-~ 1-

2709 i 3311 I 8612 i 3913 3'01 602 i 903 1204 1505 1806 2107 I 2408 
3.021 604: 906 11208 1510 1"12 2114 i 2416 2718 I 8822 8624 8926 
3'03 606 I 909! 1212 1515 1818 2121 i 2Ut 2727 : 3833 86$6 89119 
3.041608: 91211216 1520 1182< 2128 I 2132 27S6 S8H 8648 , ••• 
3'05 6]0 i 915 1220 1525 1830 ~~:; I ;:!~ 2745 8865 8660 3965 
3'06 612: 918 1224 }530 1886 2754 38G6 3672 8978 
3'07 fiH j 921 1228 1585 1842 2]f9 ~56 2763 387'1 B6Si 8991 
3'08 616\ 924 I 1282 1540 UI4.8 2156 2464 9772 8388 3696 4004 
3'09, 618 927 I 1236 1545 1864 2163 2472 2781 3899 8708 4017 
3·10 620, .SO 11240 15.b 1860 2170 2480 2790 8410 8720 4030 

3'11 6221 933 1244 165. 1866 2177 2488 2799 ".1 Si32 4043 
3'12 624 t 936 1248 1660 1'872 2184 2496 2808 3432 87H 4.0.56 
3'13 626! 939 I 1252 1565 1818 2J81 2504 2817 84"3 3756 4069 

:::: ::g I ::: I :i:g 1670 1884 2198 2512 2826 34:54 8768 4082 
1515 1890 220. 2.'}20 2836 8'65 3780 4095 

3·16 632 ' 918 126f ~~:~ I ~:~; 2212 2528 284:4 3476 8792 4108 

3·17 684 951 1268 2219 2536 2859 3487 3804 4121 
3-18 686 904 1272 1690 1908 2226 "44 2862 3498 8816 41St 

n:! 638 .67 1276 1595 1814 22311 2662 2871 8509 3&28 4U7 
640 960 1280 1600 1920 22'0 2560 2880 8620 3840 H6G 

3·21 642 968 )284 1605 1926 2247 2568 2889 85S! 385! il7S 
3"22 6,4 966 1288 1610 1939 2264 2616 2898 8M2 8864 4186 
3·23 646 969 1292 16]5 lOS8 2261 21iS4 2(107 B56S 3876 fl9~ 

3"24 648 972 )20611620 1944 2258 2692 2916 8564 8888 4212 
3"25 650 915 J800 ]625 1950 2276 2600 2,26 8675 8900 4225 
S·26 662 978 180' 1630 1956 2282 2608 2994 3586 S912 .288 
3·27 66. 981 n08 16S{ii 1962 2289 2616 2948 3697 8924 4251 
S·28 666 984 1812 1640 1968 .,96 2624 2952 8608 3996 4264: 
S·29 668 987 1816 1645 19H 2S0S 2632 2961 B619 394. 4217 
3·30 660 9OO 1S20 1650 IHO 2SIO 26.0 1910 8630 BII60 4290 

.·31 662 993 1824 16&& 1986 2817 284S 1179 S8U S972 4803 
3·32 861 996 1828 "60 1'" 1124 "66 1i1988 sa52 !HI84 .SI6 
S·33 666 999 118! 1666 1998 'SSI lISU 29t7 8668 S996 43" 
S·34 668 100. 1886 1670 2004 2888 2671 8006 861. 4008 .... 
S·SS· 670 1005 1840 1675 2010 2846 '680 sou 8686 4020 'S66 
S·36 67. 1008 ISH 1680 .016 2862 2588 S024 Sil96 4082 4368 
3·37 67. 1011 18'8 168& 2022 285-9 lI611S -nov 4o,. 4881 
3"38 676 1014 1362 1690 '028 'S66 '704 SO .. .,18 "'66 !1l9t. 

3"3. 678 1017 11156 16'6 SOU 2378 2712 IOSI 87'9 4068 "'1 
3·40 680 1010 1860 \100 2040 2880 2120 8060 8740 4080 H2o 

3·41 681 1018 1S64 1706 2046 2887 '728 S06. 8751 4092 44S3 
3·42 684 1026 1868 1110 2012 2S94 2786 3078 8761 'l1l4 Ht6 
3·4. 686 1019 1872 1715 2058 .401 214-4 3087 r118 411G 4469 
s· ... G8B 1082 1176 lfJO 2064 1408 '762 80tS 878{ 4118 4:472 
S·G .M, 1085 1880 1726 2070 2na 2i60 8106 8795 4140 44 

~~ :1088 1184 n~ 2016 1422 2788 8114 1806 U&' U' 
lOll U88 D. U19 .77& SIll 8817 US! .IU 

3"48 .- tOU IBn If" lI088 lUl6 !f84 alS' -4176 .. '" s'. C 1041 1896 lU, IOH ,"8 J7112 lUI SSllt 1188 45at 
no 1010 1100 17DO 1100 .'110 2800 1110 8850 'Il00 to() 



OENrFtAL POFtTIONS. 23 

Portions of l.ellgths of 100 Fsst. For Arsas Inlert a DsoIma' 
to tIlIt Left. 

0:4
w

:
n

:: OF ;; •• °;7 CU:;}~iE:2 r!4 f26T~ 5;1 ~ 
[- 4214 4515 481~ 5117 5418 i $719 6622' 7iJ« 1B2618.~8 i 9682

1
3"01 

I 4228 4680 4832 61U 6436!. 67313 SUi 7248 7852 Bi561 »66. 3'02 
4242 4045 4848 6151 6454, 5757 66G6 7272 7878 8484 9696 3"03-
4:156 4560 4864 5168 5472 5176 6688 1296 1904' 8612 9728 3'04 
1270 4175 4830 5185 6490 6793 6710 7820 7930 8540 ,760 3'05 
4284 4590 4896 5202 oD08 5814: 6182 73H 7956 8568 9192 3'0' 
4:298 4605 4912 5219 6526 5833 67M 7868 1982 869& 9824 3'01 
4312 4620 4928 &296 51)44 5852 6116 7392 S008 86U 9866 3'08 
4"6 468.5 49H 5253 5082 5871 6798 7416 S034 8652 9888 3'09 
'8tO 4650 4960 5270 6580 5890) 6820 7440 8060 8680 8»20 3'10 

485' '665 
4368 4-680 
4382 4695 
"396 4710 
4410 412G 
HZ' '740 
4488 47i5 
4452 4710 
.. 66 4786 
4:480 4800 

'I"" 4008 
4522 
4,636 

1

4);60 

'S8' n7S 
4:682 
4606 

I U2{) 

,815 
48Ba 
4845 
,860 
4875 
4890 
4906 
4920 
4985 
491iO 

468! 4165 
4648 4180 
4862 4m 
"'6 6010 
'690 5026 
4r04 ,",0 
4718 1;006 
'7Bt 5070 
t7t6 l)()8!) 
4760 0100 

177416116 
4788 5180 
480! 6146 
tS16 5160 
,sao 6116 
464< 5190 
~ 58 
487' 5l1lO 

- 1tll6 4lIOO ,JIll 
\ 

4976 
4992 
5008 
602, 
6040 
51)56 
567' 
5088 
5104 
6120 

6281 
580. 
5321 
5888 
59&5 
5872 
5889 
5406 
0428 
6440 

6598 I 5009 
561615928 
5684 5947 

::;~ I ~::: 
:~~ i :~i 
6724 80n 
5742 6061 
5760 6OBO 

68" 
686i 
6886 
6908 
6980 
6952 
6974 
6996 
7018 
7040 

74.64 
HBB 
7610 
75S6 
1560 
7684-
7608 
7682 
7656 
7680 

8086

1

8108 
8112 8786 
8138 8164 
8164 8'192 
8190 8820 
8216 88~8 
8242 8816 
8268 8904 
SiB4 89S2 
8BJ0' S9S0 

SU6 OU? 5178 6099 7062 7'104 8346 
5152 54.if 5196 6118 70B! 1728 8S72 
6168 6Ul b8H 61B7 7106 1,/52 8898 
618' 5508 5882 6166 1128 7776 8t94 
6200 652. 5850 6175 7150 7800 B450 
5216 5542 6868 619. 7172 1824 8476 
62B2 .5569 \ 5886 6.218 1194 18'8 8502 
6248 5576 5904 6232 7216 7812 8518 
6364 5693 6922 6261 1288 7896 856' 
5180 5610 auo 6210 7260 7920 loBO 

62$6 0621 i 6858 6289 7282 79U 8OO6 
6812 l5644 597e 6B081180' '1968 8832 
i,ia 51161 599' 6B27 '.26 7992 86" 
as4< '''8 6012 eM6 7U8 S016 88114 
6S60 56t5 6080 6865 7810 8040 8110 
6876 ollli 60t8 888' 7892 806< 8786 
6191 61119 6D66 6403 7414 8088 8762 
M08 6116 80S! 6422 HB6 8U2 8788 
M2.4 6768 6102 GMl 745S 811& 8814: 
6UO 07SO 6120 MOO 1<80 8160 88<0 

M66 5797 6138 6479 71102 8184 8816 
11<72 '814 6156 M98 \ 752< 8208 8892 
5488 6881 817( 6517 76t6 82S2 8918 
660l DB48 .192 6586 7588 8266 89" 
5620 1865 6210 6565 1690 8280 st70 
611S6 6882 6228 66U \ 7612 810t stili 
5ifi2 6890 62" 6;93 7681 8S2S 802S 
_ .. 1& 626< aal! 16M 8352 904& 
.1IIt _ 62112 66Bl 7&78 An oon 
_ _ 6BOG I &660 7100 _ tloo 

8988 
9016 
90« 
9072 
9100 
9128 
9156 
918' 
9212 
et.fO 

9268 
9216 
.alU 
9862 
9880 
"08 948. 
9464 
14t2 
9no 
9M8 
1576 -9111> 
'660 -IfI6 
9744 
fl1l 
t800 

9952 3'11 
9984 3'12 

10016 3'13 
100'8 3'14 
10080 3'16 
10112 3"16 
10144 3'11 
10116 3'18 
102118 3'19 
102403'20 

10272 3"21 
1080. 3"22 
105S6 S"23 
10S68 3"24 
104103"25 
10<.2 lU. 
10." 3"21 
10416 3"28 
10618 S"29 
10i60 3"30 

10592 S'Sl 
IOU. S"32 
1061>13"" 
106883"U 

}~~ ::: 
107S< 3"37 
10816 3". 
lOS,83'311 
10880 3'40 

lOti 3'''1 
109H 3"42 
10916 S"4S 
11008 3"44 
11040 S'U 
11072 "46 
1110. '"47 
11118 1"41 
11161 :1"48 
llJQO lI"SO 



24 PRACTICAL EARTHWORK TABLES, [3'51--4'0,0 

TABLE I.-Contents of Earthwork in Cubio Feet of Central 
Point Two l'1a088 

.Q"; i CeN'l'RAL Top WIDTH OF ElrBA.SKMItNT 
~~ , 

Q.s 2 i 3 I 4 5! 6 i 7 ' 8 ! 9 j 11 ! 12 i 13 j 

3'51 -~~100'5-63 1';-11~~0~8· 1755 -:~;~;.~~-! 3159 (-;;-!~1 (563) 
3'52: 704: i: 1160 : 2112 2464' 2816 I 8168 I 3812 I 4224 , 4576 : 
3'5) 706 1059: U12 1765' 2118 2471 I 2824 I 3U7 I 8883 ) .4236 t. 4589- ! 
3'54 708: 1062 I 1416 17'10 212::1: 2478 2832 3186 389414248; 4602 i 
3'55 I 710 1065 I 1420 : 1715 2130 2485 2840 113195 3905 4260· 4615 1 

fn'ill:~:i ~ ~!5,5Ii\iI5\ 
3'59' 718, 1017 I 1436 ,1795 2154, 2513 2872! :{231 , 8949 ! 4308 ~I 4661 ; 
3'60 I 720 i 1080 I U40 I 1800 2160: 2520 2880! 32<0 I .960 4320 i 4680 

~I ml~'I~ ~ - ~ -I-I~ ~1-3'62 724 1086 1448 1810 2172 2534 2896 3258 [ 8982 4SH 4:706 
3'63 726 1089 I 1452 18}5 2118 254-1 21104 3261 8993 4356 4719 
3'64 7i8 I 1092 I 1456 1820 2184 2548 2912 .'1276 4004 4S68 4732 
3'85 '130 10961 1160 1825 21eo 2565 2920 3285 4016 4380 4746 
3'66 732 1098 1464: 1880 2196 2562 2928 3294 40#6 4392 4758 
3'67 734 nOI 1468 1835 2202 2569 2836 3308 4087 H04 4771 
3'68 736 1104 U72 1840 2208 2516 2844: 3812 4048 U16 4784 

n~ ~:g 1m i::g Il~:g :~~J ~g:~ i:g ~m !g;~ :i:g ::;~ 
3'71 742 1118 1484 1855 2226 2597 2968 8389 4081 4452 4823 
3"72 744 1110 1488 1860 22S~ 2604 2970 3348 4092 "6< 48S0 
3'73 746 1119 148 1865 2~38 2611 298. S"7 4103 4176 1849 
3'74 748 1122 1496 1870 2244 ~618 2992 S".O UU 4488 486i 
3'75 760 11'5 1500 1875 22110 2625 3000 S375 U'. 4500 4876 
3'16 752 1128 1604 1880 2256 2682 3008 SSSi 41S6 4612 4:888 
3'17 754 11S1 1608 1885 2262 2689 8016 889S 4:U1 4li24: 4901 
3'78 766 1184 1512 1890 2268 26i6 S02. 8402 <158 4'S6 4914 
3'79 758 1137 1516 1895 2214 2653 8082 "11 4169 •••• 4927 
3'80 760 1140 1620 11100 2.80 2660 8040 8420 <180 4560 i940 

3'Sl 7611 IUS 1594 1805 1286 &667 80,-S 3'-29 '191 '672 ,.sa. 
3"82 764 1146 1.,8 1.10 2292 '674 3066 8488 "0. 458< 4966 
3"83 786 1148 1582 1915 2298 2681 B064 8417 <SIS nt6 457. 
3"84 768 1152 lisa lItO .so. 2688 3072 .466 i224 4608 ,'92 
3'S5 770 1155 1540 1926 2310 2695 3080 .IS5 us. 4.20 S006 
3'8(1 712 1168 1St! 1980 2816 2702 8088 aU4 4J.&6 46St 6018 
3'87 714 1161 1&4:8 It35 2St2 :1101 80.6 3488 4.157 4:IU 5081 
3'8.8 776 1164 166i 1910 'lIU. .no 8104 34" U68 4866 00" 
3'S.9 778 1167 156. I". '884 271' SUI! 3501 4279 4668 0067 
3'90 780 IUQ 1160 1960 '840 2130 8120 8610 4.0 4688 3070 

782 
111, 
786 
788 

117ll 
117. 
1179 
1182 
1185 
1188 
1191 
UB4 
11t'1 
1M 

1564 
1568 
1672 
1676 
1680 
ISM 
1MB 
lilt 
11196 
1600 

1956 '848 2731 
1160 2862 214:4 
196Il lI!Ii;8 11751 

:m m~ ~: 
r5!: m! 1m _ ''l9S 
fOOO .t.!oo 280(1 

SU8 S5)9 
3116 /IO!8 
31H 35S7 
111i' 8546 
slim 365. 

BUl8! 566' 317J; 85" 
SIS. IIi82 
3192 S6tl 
SJOQ 1IlOO 



CENTRAL PORTIONS. 

!rtlons of Lengths of 100 Feet. For Areas Insert a hoImal 
I ttftI Left. 

: WIDTH OF BASE 0]:<' CUTTING IN FEET, i :[~ 

M--15-'~-17: 18 19! 22 U! 26 i 28)32 !~_g ---,--_1_-.--,--1---' _"_~ __ ' __ .,_, __ _ 
>91< 6265 i 561515967 i 6318 , 6,6'1 7722 i 8124 i 9U6 i 98.8 11l2S2 3'51 = = =1= = =i~I~I~I=U=m ~956 '5810 5664 j 6018 6S1.Z i 6126 I 7188 , 84961U(}4 I 9912 1132,s 3'54 = = =1= = ~I~'= :1::=:= 1998 5305 5112 6069 64,26, 6783 7854! 8.'i68 19282 'I 9996 114-2* ',3'57 
50}2 5870 5728 6086 6444 I 68Q2 7876 i 8592 9308 lO02,1; 11456 I 3'58 
5036 : 5885 .')144 1 6103 6482 I 6821 7898 1 8616 MJ,'J4 [WUSt 1148$ 3'59 
50tO I 5400 5160 /6020 (H80 I 68,1,0 7920) BolO 9360 10080 11520 3'60 

5054 : 5-UG 6776 6137 6iB8' 6859 it" 7949 I 866419S86 il0108 11552: 3'61 

:g~~ ~!~~ :~~; I :~~~ ~~i: ~~~~ ~~~! ~~~ :!~: I~g~!: B~~~ i ~::i = = = = = :1:1= =~=:=:f= 5124 5490 5856 6~22 6588 6954 \ 8052 \ 8784 iliH6 \10248 11712 1 3'66 
6138 ,5505 5872 6289 6606 6918 1-8074 I 8808 9542 1110276 11144: 3'&7 
5152 .')520 5888 6256 6624 6992 8096 I 8832 9568 10804 11776 3'68 

gi:g !::~ ;~g~ :i;~ ~~i~ ~g~~ ~~l~) ~~;g :~~ ~g~:~ ~~:~~: r;: 
5194 5560 5986 63li'7 66'78 7049 8J6BiBOO'" 9646 10388 118'72 3'71 
5208 5580 5952 6324 6696 7068 8184 8928 9672 10416 1190, 3'12 
52'2 5695 5968 6841 6714 7087 8206 8152 9698 10444: 11.36 3'73 

~::~ ~:~g :gg~ ::~: :::~ n:: 8
S
S:.5

7

22 II 9.8~~; :::~ :g!~ ~~:g i ~:~: 
62tH- 5640 6016 6182 6768 1IH ~ V"'~ 9'176 10628 1m2 1 3 '16 
5278 5655 6033 6409 6786 1163 8294 9048 9S02 10566 12064 ! 3'77 
529% 56'70 6018 6426 6804 nst 8316 901% 9828 10084 1S0tG I 3 478 
6806 0681> 6064 6HS &822 7201 8388 9096 9854 10612 12128 3·79 
63.0 5700 6080 6480 6MO 7illO 8860 9120 9880 106iO 12160 i 3'80 

.au 6715 60.6 6<71 6858 7180 B882 914i 9906 10868 12192 13'81 
'848 67110 6112 6... 6876 7!1iB 840, 9168 9lIS' IOU8 122!i< 13 '8l1 
5362 1746 ,128 6611 6m 7277 8426 Iits ... 8 107" 12266 3'81 
5376 5160 614. 6528 6912 t296 844& 9216 9984 10762 l228S 3'84 
5390 577. 6160 66i5 6980 lS15 8470 9240 10010 \10180 12820 3'85 
&4(K 6790 6176 6562 6948 7aM 8492 9264 \0036 10auS 1:1352 3·S6 
JSjlS 5885 6\n 6579 *1)966 736S 8lil!- 8288 10062 10836 12884 3-8'1 
15482 5820 6208 6596 6984 7872 85SS 9112 lO()8S 10864: 124lt> I 3"88 
'{<6 i8B6 6JlS4 661S 1002 7891 850S 9383 101H 108»2 1244813'89 
5<60 6860 62j0 6&S() 7020 7<10 8680 9360 lOUD 10':10 12480 3'90 

:!~: :as:~ ~: ::!! J~: ~!!: ::~! ::~: ig~:; ~g:~ i;:!; :::~ 
5602 6N6 6288 66Sl 707< 14S1 86"6 9'83 10218 /11004 12676 '3 U 
iV16 6910 6IIM 6688 709' 7<86 8668 9456 102U 111011 10608

1

' 3'M' 
56BO IiUS 682(1 "" 7110 1W<I IlftO t4BO 10,71) 111160 lUIO 3'''' 
ISM' -594.0 6836 6'lB2 7U8 1&24 8712 .604 102.9'$ 11088 12M2 S· •• 
5118 5805 6352 6119 7UG 7M3 stS, .528 03Z2 ~1116 1104 \ 3'97 
6672 5.70 _ 6ft« 71": 176112 8716 f66S 1~8 1114< 12116 S'" 
him ~ {iSM 6'liS n83 'l5S1 8118 ~ I~~ 1~~ ~= !~ IHIOO ~ flfHl, _ I I'lIIlO rooo _ _. I" -~ 



tH PRACTLUAL EARTHWORK TABLES" [4:01-405 

TABLE I. -Content. of Earthwork in Cubic Feet of Centrl 
Point Two PlaCII 

~i \ ClIlNTRAL Top WIDTH OF EUBA.NKM£N 

"',~ , ,3 I 4 I 5 , 6 8 i 9 ill, 12 i 13 

4'01 '~li~I~&O.II!-2Q~ ~I~~~;!:;!~!~I;~!:;; 
"'02 804:, 1206 I 1608 2010, 2412 2814 ,i 82161 3618 ,: 4422 J 4824 i 6226 :: =I=i~'= ~ ~I- -~I- ~ ~ ~I~I~ - = :1: = =i: l= 4'06 812; 1218 162,1 20BO 2436 284.2 i 3248 \ 8654 4466 \ 4.872 5278 
4'07 8U I 1221 1628 2035 2442 2849 I 8256 3668 4477 iRS4 5291 
4'u8 Sit) II 1224 1 1632 2{)!O 24:4.8 28M; I 82S4: 1)S72 USS ~S96 5304 
4'09 81811227' 163ti 2Oi5 2i'H 2868\3272 5681 4:499

1 

!908 5317 
4'10 \ 820, 1230 \1' 1640 20&0 246() 28'10 I 8280 3690 4510 U20 6830 

4'11 82211288' 1644 2055 2466 2877! 8288 8699 4Ij21 4982 5348 

::~i \ ~;~ };;~ \ ~:!~ ~~:~ I ::~= ~~~~ ~i~: :~~~ I[ :::~ !~~~ :~~; 
4'14 i 828 124:2 I 1656 21)70; 24:84 2896 S1H2 3726 4SM U6& 5382 
."15 i ~3302 ',224.~ I, 1,6

6
6
6
? ~OO"8.50 24:90 \ 2906 3320 87B6 4:665 \ 4:&80 , 6395 

4'16' Q Q ,." ~96 ~UH2 1)328 3144 4576 4992', Si08 

4u,rn\~\~ _ - ~ - - _\_:-
::~: \ ~~~ l:~~ i~~: ~:g :~~~ ::i; :~~~ ~~;i l::~ ~~~ \ ~!:~ 
4'20 i 840; 1260 I 1680 2100 2620 2940 8860 8'180 4620 6040 I 5'6C 

4'21 )842 f 126B 1 1684 2105 2626 2841 sBBa 3789 4681 15052 ! 647~ 
4-22 3H 126& 1688 2110 2~a2 2951 aS76 31~ 4M2 bb&l M86 

::~! :::; i;~: ~::: ;f~~ ~~:~ ::~ :::: :~~ :~:! f :~: g::: 
4'25 B50 1116 1700 2U5 2550 2870 aiOO 3826 4616 \ 6100 ! 6626 
4'26 862 1278 170{ 2180 lI66. S982 8,08 8834 4686 61U I .IM 

4'27 I ::~ I ~::! g~: ~}~~ ;::~ ;::: \ ~~~: :~~: !~:~ :~rs I ~~:! ::~; \ 86S 1267 1716 iU5 26U 3003 MS2 &861 4719 b14S 6611 
4'30 860 i 1280 1720 2150 2580 3010 8UO 8870 4730 5160 I 5590 

4'31 I 861 i 1298 1124 2155 2686 8017 8448 3879 47H .I7~ i 6608 
4'32 S64 I IS96 1128 2160 9591 B024 8456 3888 4:762 6184 I 6616 

4'33 m" ~:~; m: mg :::: ~m ~;~ ::: m: :;:: I :m 
::~ I 870: 1105 11*0 2170 2610 30U stSO 391. <7S6 6'20 \ &661 

!:~;, m \ \~~~ g!! i~~~ ;~;~ ~~! ~!!: :~~ !~~ !i~!. ~~l 
4'38 t 876 ISH 1762 2190 Sits 806& 5110. 8942 4.818 ~2661569' 
4'39 I 878, 1811 1'156 '196 Ja84 8078 '3612 8961 4818 6268 610j 
4'40 I 580' 1120 1760 2100 .stO BOBO 8620 81160 tsiO 6280 I 512l 

4'41 ~., 882 : 11111 17S< i~or; ... " S081 ~~8 11169 t301 I·~ 'r'U! 4'42: 884 IBt6 1768 2210 260J B09t owSi at18 4862 5~ 17~ 
4'43 88. IllJ9 1772 2116 _ 3101 I6H 1S87 4878 5S1& 57111 
4'44 888 1.... 1776 2220 11664 .IOS 8652 litH .1!1!4 'SlII! '\ .771 
4'41 810 18.. 1780 222. lII!70 3116 1660 {006 .896 \ 5S~ 6781 4'''' _HII6 us. 'ISO 26" 8122 S1168 <014 {106 "" 571ll 
4'41', ' ."114.1 11'88 lIU5 J68. 81t9 S1116 <0,8 (911 &1M! 681 
4'411 ,_ 1st. 1'l92 ,DlO _ 8186 S6K f082 <US 1S76 ) !I8J 
.'". "BII8II1<7 l1iB 22{. _ BUS 1591 4041 '"' 618& 56 • 
• '111 Air 1860 1800 "50 IrOD 8160 s&OO .&050 '9&0 I 5lOO Il8f' 



CENTRAl, PORTIONS, 27 

portlf"8 of Lengths of 100 Feet. For Areas insert a Decimal 
to the Left. 

Olt. '" ID'rN OF BAsE OF CU'r'::"_lNG IN FEJtl~ ____ ,~ __ ~_~ ___ ~ f t~ 

1'4 -15.'6: 17 !~~_~:~~I~~ 1~-i~'8 
I 6614 I 6015 6416! CSt7 i 7218 7619 i 8822 '624!' I042'G/1I22S! 1283214'01 

! :::~ I :g:~ , ::,f: j :::: ! ;i:~ / :::: r g:: ::~gi :g!~:I! H;~1! :::::: ::g~ 
i ~~g I :~~~ ; :!~~ i ~:~ I ~;~~ ;:~: ::~g :;:g: ~g:~~! ~~:!~; ii:~~: ::g: 

6684 '609Q 6.96 I 6902 i 7808 '71H 8932 974:41 10566, 11368!129&2: 4'06 

:~t~ :~~~: :~~= ! ::1: I ~=;: / ;;:g / :~: :;;~i ~g:~~: ~~:~:: }:r~: ::g~ 
Di26 61B5 6514 j6t.5S ! 7862 I 7771 . BB98 9816' I083jl nt-52: 18068 4'09 
5740 6150 I 61)60 69iO i 7880 7790 i 8020 981°11'06601 11480 1512°14'10 

5764: 6165 ~ 6576 6987! 73118 7809 i 904:2 98641 10686! 11508 1815f14'11 

:;:~ :::~" ::g~ I ~~g: i ~:;; ~~:~ :~;: ::~g: :g;~; ~~:::, ~:~~:: !::~ 
5196 6'10: 6624 70881' 7152 7866 9108 "86; 10164i 11592, 1924814'1" 
5810 62211i I 6640 7056 7470 7886 9180 9960 10790, 1I620i 18280: 4'15 
1li82* 6210 6656 7072 7488 7904 9152 9984 108161 liMa, lS312l4'11 
58S8 6255: 8672 7089 i 7506 7928 9114. 10008' 108ol2\ n616' 138t41 4'11 

:::: :~~~! :~~: ) ;~g: )1 ;~!~ ~:!f :~;: ~~!!' ~~~~!\ ig~;i ~~!~;I ::~: 
6S80 6800 6120 1HO 7660 7980 i 9240 10080: 10120 11760' 18"0! 4,20 

.094 6315 6186 7157 )5;8 m: I m: 1OI0'! 109161117881 ISm! 4'21 

::g: ::!: :~:: n:: I ;:~: 808f I 9308 ~gi:~' 1~:~:i i~:~:! i::~:; r~; 
~::g m~ :~~ ;~g: i ~::t :8;:' :::g 19~9! :ig:t m~i :::gg; g: 
696' 6390, 6816 72i2 '17668 809, 9812 102241 U076! 11928! 1163214'26 
6918 St05 1 6882 1169 7686 SUB 9U9i 102'81 11 102111966113661 4'27 
6992 6420! 6848 '1276 1704 8132 9416 10272: lIUBl1 Ut84 13686 4'28 
&00& 6'35 68Sl 7293 7722 8151 'l38 10296: 111&4 120121

1
, 1B'l28!4·Z9 

6020 ~50 8880 17310 1 11<0 8170 t460 IOS20

1

11l80 120<0
1 

18760\4'30 

60S, 6165 68&6 7827 7758 81S9 .4S, loa .. 1120'1120S111 181U214'31 
6048 6480 6911 1BU 1116 8208 9504 101681' 11312 lsot'l ISSft) ... 32 
6062 64,g: 6918 'IS61 ,,'194 8227 9626 IO"z 11218 13124 1&856 4'33 
6075 "10 691, 7878 7812 SIM ."8, 1on61112s" 1215' 1888814-34 
~: mg :~~ m; m~ m: ::~ I t~:~ m~: m: i:::: :~: 
6118 6... 19.. 742S 7866 8303 1614\10'88: 11162 12136 188114 4'31 
6lSl 6.70 1008 1 .. 6 7884 8822 96SG 105121 1I8S8 12261 1"'16, 4"38 
6U6 6585 7024 7163 791. 85'41 19658 10686\ IH14~ 112,2 1{048!4'89 
6160 I 6600 ruo 7i110 7920 8i!60 19680 l0060

l
lIuo: 12320 H060 4'40 

:m ::~ ~~~ 7497 I aS8 ::;:! :l~! :g:~:! 11m! m~: W!!::tJ 
6102 6646 1088 ~~: ii ~~: 8.11 ,146 10631 11518; ".'114176 4·43 
"16 6660 7101 rJl8 ~ r9ll. 8114 .768 1065611161<1 l24B2 1<108 4'44 
GUO 667. 71J1) 1116618010 8155 J790 10080 11&10' IJ!60 U2,0 4'<15 ::: == m: ;:~: :: ~ :~ i~:1 m;;1 ::: ~=::: 
stU 11'120 1168 fBI& .1_ . SlI2 ,8Q 11076'llUlf8i l~" 1~" 4'48 
- 6r1. 11" 1615 _ 6fiB1 11818 IOt161 1167'1 1261! 148ft 4'48 
..,. 8160 'I'JDO 7&11) 18100 ,8561) 91100 I_I moo) 1 1000 .'50 



28 PRACTICAl. EARTHWORK TABLES, [4'51-5"00 

TABLE I,-Contents of Earthwork in Cubio Feet of Central 
Point Two P(aces 

4'51 
4'52 
4'53 I 

4'54 I 
!:~~ i 
4'57 
4'58. 
4'59 i 
4'60 

4'61 
4'62 
4'63 
4'64 
4'65 
4'66 
4'67 
4'68 
4'69 
4'70 

4'71 

g~1 
::~~ ; 
4'76 
4'77 
4'7S 
4'79 
4'80 

4'Sl 
4'S2 
4.al1 
4'S4 
4'85 
4'S6 
4'S7 • 
4'S8 ,,'S' 
4'90 

SlS7 : 
9164 
3171 %24 
3178 I 3832 
3185 3641) 

3192 ;i648 
3199 36:16 
320ti 3664 
3213 3612 
3220 9680 

5915 I 
5928 I 
fieH 
5\154 
5961 I 

6980 

922 138S 184:4- 2305 2766 3227 3688 4149 5071 6532 5993 I 

:;~ ~::~ ~~~~ i~~g ~g; ;~~~ ~~~ i :~~~ ~~~; ~~:i 6006, 9~S 1392 1856 2890 2184 3248 3712 4176 SIO! 5568 :~~~! 
980 1396 1860 2325 2790 3265 8720 f185 5116 5580 6045 
982 1398 1864 2S30 27(16 3262 8728 4194 5126 ii592 6058 
934: UO! 1868 233& 2802 3269 3786 4203 51S1 5604 6071 
936 1404 1872 2340 2808 3276 37H 4:212 5148 5616 6084 
988 1407 1876 2845 28B 8283 3752 4221 5169 6628 6091 
940 lua 1880 2360 2820 3290 8700 !230 5170 56,10 6110 

942 
944 
9<6 
P48 
950 
952 
954 
966 
968 
KO 

962 
964 
9<16 
968 
970 
971 
97. 
1i76 
'78 
960 

UtS 
1416 
1419 
1422 
H2o 
1428 
1431 
1484 
1437 
1440 

I"S 
1«6 
1449 
1452 
1465 
BoS 
1461 
1484 
1467 
1470 

1478 
14:76 
B7. 
,,82 
1480 
U.S8 
1&111 
UII' 
1 .. ' 
IUD 

18840 
1888 
1892 
1896 
1900 
190< 
1908 
1912 
191s 
1920 

1924 
1928 
193' 
1986 
194:0 
194:4 
18:18 
1952 
1956 
1960 

196. 
1968 
"12 
It76 
1981> 
10M 
11188 
1~2 
1596 
~(j() 

2855 
2560 
2366 
2570 
2375 
2380 
2886 
2890 
2896 
2400 

2405 
2410 
2U6 
2420 
2425 
2i80 
24.3~ 
11«0 
26f6 
2UO 

:~ .... 
1470 
1475 
1480 
WI. 
Jioo .... 
.uo 

'826 
288' 
2388 
28oi4 
285. 
2866 
286' 
2868 
28U 
2880 

32.7 
SS04 
3311 
SSiS 
8815 
5332 
331111 
8516 
8153 
IS60 

2886 3567 
'89

n
2 3374 

2898 5381 
290' 3388 
2910 839. 
2916 8402 
2921 5409 
2928 \ 5416 
2gB{ 3 .. 3 !B'. I 3480 

2$46 ! St37 
29ljj 344:4 
2968 S.lil 
2964 5458 
29'l0 .4.65 
2976 JU7' 
298J &tit 
21188 '486 
..,. s4J8 

800(1 '"0 

3768 
3776 
5784 
37'2 
S800 
8808 
3816 
S82i 
SSS2 
3840 

8S.8 
9856 
S864 
3872 
3880 
S888 
S896 
3904 
8912 
5920 

1239 
4248 
4257 
186. 
4275 
4284 
4hs 
.,02 
1811 
!S20 

5181 
51 .. 
5203 
5214: 
5225 
6236 
5247 
6258 
6S69 
5280 

5652 
5664 
5676 
5688 
5700 
5712 
5724 
.716 
6748 
5760 

6123 
61S6 
6149 
6161 
6175 
RIBS 
6201 
6114: 
.2.7 
.fro 

4999 5991 5772 '168 
'3S8 .902 6784 6266 
4S" 5S1S IY9" 6119 
4356 5824 5808 621' 
4.365 1i3SG 5820 6806 
iSH &3'6 6.S2 ISl8 
4888 5867 5844 63al 
.a,2 5368 6806 G'U 
HO I 6.7. 5868 GU7 
UlO 58110 5880 6370 

S.2B H19 6.01 5892 6883 
81136 ,44i8 6t12 5904 'st6 
3944 '44.7 M29 6916 6408 
3952 tit6 US. 5918 6U~ .,60 .... 644& ltiO 'lSi 
... 8 .... .11. ilflljl GUS 
1l»76 447. 5467 'Ki, 6411 

:= !m l= ::~:i~~ 
4000 4100 5iOQ 10lIO I _ 

.~_I,---- _~_, ~ __ _ 



()ENTI:IAL POI:l1'lONS, 

Portions of Length. of 100 Feet. For Areas in8ert a Decimal 
to ffie Left. 
lR WIDTH of BASE OF CUTTING IN FEET. 

14 15 16 17 18 19! 22 I 24 26 
----~--. --.-- .-_-----

6514 ! 676.5 7216 l 7661 I 8118 
, 

£15611 9922: }0824! 11726: 126lJ8 h432: 4'51 
6828 6780 ~ml~mjm: 8588 9~441 IOStS, 11762i 126~! IH6( 4'S2 
834.2 {i79/j 860i ~:~:i ~~~~; !t~~~i ::;12: i:~~~': ::;! 6356 6810 ~::~ I ;i;~ ! :~!~ I 

8626 
6870 6825 8645 10010/ I09Z0! 1I8sn! 12740; )4560' 4'55 
688. 6840 7296 j 7752 : 8208 8664 100SI! 101lH: 1185(>1 12188

1 

14592i 4'56 
6898 6866 ;:~~ ! ;;~: i ~::: ' 8688 ~~ni ~g!~~! ~~:~~i g!:! ~:~;~i ::;~ 6U2 6870 8702 
6426 6886 7344 I 71lO3 8262 8721 10098! 110161 1}8a4; 1281>2: H68S, 4'5' 

16440 6POO 7860 1820 i 8280 8740 10120- ll040~ 1196°112880; 14720' 4'60 

6454 6\:115 7876 78Sj ; 8298 : 8759 lOU2! IW64i 11986! l2!tOB! 1476214'61 
6468 69RO 7392 785{ , 8316 8778 10164! 11088: 120121 129961 14784! 4'62 
6482 6945 7408 7871 8SM 8797 10t86 IUU! 120381 12964: li8lS 4'6S 
6496 6960 7124 7888 8852 ' 81:i16 1020Bj 1113til 12061:: 12982' 148i8~ 4'64 
6510 6976 74:4.0 7106 8370 ' 8885 10280 111601 1209() 18020: asso, 4'65 
652i 69liO 7456 792» 8388 ,8864 10,262 1118*-! 12116 1 18018: U912 4'68 
6658 7005 7472 79SI} 8406 1 8878 10274\ 112081 1214:2! 19076 \4"41,4'67 
6552 10~O 7488 1956 84Z4 ! 8892 10286, 11282'1 121681 1:11041 14.976: 4'65 
6066 7035 7504 7.1>\ aU2 8911 10318i 11156, 1219.1 18132] 160Q8: 4'68 
6580 70&0 7520 7990 8460 i 8980 10S'0/lU80! 1222°113160: 100.0: 4'7& 

I 

66~4: 7065 7606 8007 8478 8»49 10862 11304' 12246: 1818S' 15072' 4'11 
6808 70BO 7652 SOli' 8~96 8968 l038~ HSJ8' 12:m~i 13216 i 16104~ 4"72 
662l!1 709& '1668 8041 8514 8»81 104006 1136'j 12298! 18244, 15186, 4·73 
6636 nw 16Sf. 805S 8532 9006 10428 11876' 12B2-tl llJ212: 15h;S!4'74 
661>0 712fi 7600 8015 8660 ..,26 104601114.00; 12S.'JO\ 13900, 15200: 4'76 
6664 '1140 7616 8092 8668 90H ~~:!:\ n!!~', ~~!~~I ~:~;~: i:;!!\ t;; 6618 7155 1682 8109 8586 8068 
6692 7170 7648 8126 860, ~082 105l6l 1U72: 12i281

1 18SS4' 1521)6: 4'78 
'706 7185 '7664 8148 8622 9101 1058S 11496,' )245fl 184121 1532814'79 
6720 7!200 7680 8160 86to 8120 10060 115201 124S011Bfto~ 1aseO: 4:80 

\ I I ! 
6734 1216 7696 8177 8668 9189 10582 116i( 12506' lU6S; 15BP2, 4~.1 
8748 7280 7712 BUH, 8676 9168 10604 1158S1 12632113495\ 1542414'"82 
61i) 724. 77 .. 8211 86tH 9111 ~~:::l n~i:: g:;:1 !::;i: ~::::~ :::: 6716 '1260 7'lU 8228 8112 9196 
6790 7i'75 7760 82tl) 8780 9216 10670\ HolO! 1261~ lB/j8(), IbMO! 4"85 
6804 7290 7'l'76 8262 8718 \12840 106~2 U66!' 12681) IS os', 15M2: 4'86 
G81B 7506 111Z 8219 8166 9258 10114 11688' 12662\ Isi.6i '.584' 4"87 
68S' 1810 7808 8296 8784, 9272 101M 11712', 12688 1$66-!, 16616\ .. 88 
61144 7351) 7824 8l!lS 8802 9291 10758 11786\ 1:1714 18692; 166481."89 
6866 7illW 78.0 8330 88110 9810 1071!O1 11760

1 

12HO 13720i 11>680! 4110 

68H ?865 7/166 8347 8BB8 9829 '~~ ",., "~I "'" ,,'U,'" 6888 7880 7872 SSe< 881>6 0318 .. ~ ""' '''" ,,,. "'"I'" 6002 7S111> 7888 S8S1 887' 9361 lOSl6 1(832; 12818 18804:( 1611614'93 
6916 7i10 71104 8388 889' ,866 tg~~ m~! :;~;tl m:~! ::~i ~::~ GiSO 7.25 1930 8416 SIno 9401> ,H' 7UO 1J1I6 sus 8928 9421 10912 1190', 128~ la88~ 148721411& - U&6 'l66I 8f.4t 8N6 944:S 109" 11.,., 12 ... ta9'6, 15~ 4117 am lf1~ 7l1li8 &66. 81HU .'62 1{)I~i 11962l 12' 1'9«1 14i&G .-98 

'"6 US!. 1981 SIll) 818S 9!81 10978 1191411 IJIIU, 13972; 16 4'89 
3000 7100 sooo 8669 ~oO 1100 11000 uoeolllOQOj llOOZYj I~ 61)0 

J 



.30 PRACTICAL EARTHWORK TABLE8,' [5'01-,.50 

TABLE I.-Contents of Earthwork In Cublo Feet of C~tr.l 
Point Two Places 

I -2 ~ I CENTRAL Top WIDTH OF EMBANKHUT :.. I ' ii, I, i I' ~.s: 2 3 I 4 : 5 : 6 : 7 I 8 ! 9 i 11 i 12 13 . --·----'--,--,--·--,--,--,--,--1--
, 5'01 i 1002 1503 i 2004 ,2505 3006 I 350714.008 I' *a09 I 5511 ) 6012 I' 6513 

-I'~~ - ~ ~~ -,~I-I--5'03 I 1006 1509 2012 2515 3018 I 3521 I 4024 I :1527 i 5533 J 6036 I '689 

~= ~\~ = :,:i: :!==I== 
5'06 10]2 1518 2024 2530: 3086 I 3542 104S : foo! 15566 j 6072 6678 
5'07 1014! 1521 2028 2585; 3042 I 3549 4056

1

4568 I 5577 ! 6084 60SH 
5'08 1016, 152,1 2032 25(0, 304S 3556 4064 -t-57! 5588 i 6096 6604 
5'09 ' 1018 : 1527 2036 2545 I, 3054 3563, iOi2 4581 I p599 : 6108 ! 6617 
~ 1~~ __ ._ ~ _Ii~ ~]-'-

~I ~ ~ ~ _,_ ~'_'_I~II __ i 
5'12 )024 1536 2048 2560 r 3072 3584 I 4096 I 4608 ,5632 61H I 6656 : 
5'13 1026 1589 2052 21)6;; 3078 3591 not 4617 i 5643 ,6156 6669 
5'14 1028 1642 ~056 ~"55,7~ i 3084 3598 4112! 4626 ' 6604 i 6168 6682 i 
5'15 f 1030 1545 2060 .£. v 3090 36Q5 4120 'I' 4636 56651' 6180 6695' 
S'16 1082 1MS 2064 2580: 3096 3612 4,128 I i6H 6676 6192 670S \ 
5'17 1084 1551 2068 2585 I 3102 3619 4186)4653 5681 6204: 6121 
S'18 \ 10S6 150! 2072 259Q \ inos 3526 4144 4.662 5698 6216 6'lM 
5'19 I 1038 1567 2076 2595 i 3114 .{63S 4152 4871 57091.62:18 67{7 
5'20 i 10'0 ,)560 '080 2600 I 8120 3640 U60 4680 67.0 6210 I 6760 ' 

5'21 1042 i 1563 208::1: 2605 3126 36H 4168 I 4-689 5731 Ii 6252 I 6773 : 
5'22 1044 1566 I :W88 26)0 8182 3654 4176, 4-69S 6742 6264! 6786 
5'23 ~g:~ ~~~i: ~~:~ 2615 I 3138 366! 4184 'I' 4707 5753 I 6276 ' 6799 i 
~:i: 1050 1575 2100 ;~~~ \ ~i!~ ~;~ !~~~ !;1: ~~~~: :i~~ :~~i I 
5'26 1052 1678 2104 2680 3156 368t 4208/4714 .5786 i 6312 68a8' 
5'27 : 105. 1581 2108 2635 3162 3689 4216 4743 5797 I 6324 6851' 

f 5'28 1056 '1584 21I2 2640 3168 3696 4224 4752 5808 I 6836 6864: 
5'29 1068 1587 2116 2645' 3114 ~703 4232 4761 ;5819; 6848 6877 I 

5'30 1060 1580 2120 I 2650 : 3180 3710 i240 4770 5830 I 5S60 6890 I 

5'31 1062 1598 2121:' 2655 3186 3717 ~ !248 \ 4779 5841' 6372 6803 
5'32 1064 }596 2128 2660 i 3192 3124 i U56 ! 4788 5852 6384: 6916 
5'33 1066 1;')99 2132 2665' 3198 3nn 4264 14-797 6863 6396 6829 
5-34 106i 160i 2186 2670 I ,.'1204 3738 4272 4806 5SH 64,08 6943 
5'35 1070 1605 2140 2675: 8210 1!745 4280 i 4S16 5886 6420 6955 
5'36 1072 Ifj)8 2144 2680 i 3216 3152 428814824 5896 6482 6968 
537 1074 1611 2148 2685, 3222 3159 4296 488S 5901 6444 6981 
5'38 1076 ISH 21&2 2690: 3228 3'166 lS04 14M2 i)SlS &45& 69~H, 
5'39 : 1078 ,1617 2lft6 9695 I 52iH 3173 :1:5121 i8lH 5929 6468 7007 
5'40 '1080 1620, 2160 2700: 32:1:·0 3780 1820! 4860 5940 6t80 7020 I 
5'41 1082: 1.1~226S ~,66i8 .',1°,05 i ~2,!~ 8787 tS!8 i 4869 5951, 6192 703S 
5'42 1084 1):! ' ..... ;.:; 3794 4SS6 i 4878 5962: 6504 1046 
5'43 1086' 1629 2172 271i: 8258 3801 4344 I 4881 5973' 6516 ' 7059 
5'44 1088 1682 2176, 27:10 8264 8808 4.352). 48,96 5984' 6528 '7072 
5'45 '1090 1635 2180 I 2725 sa70 B815 4860 4905 5995 654.0 'los.; 

,

5'46 ,)09' 1638 218&! 27'0 '3276 8822 i868 4914 6006 6552 1098 

;::~ ~g:: )16:;,4,' .:~;; !i, ':7,7':5~ !!9~ ~::~ ::~: i :::= :g~: ::;: :;~! 
5'49 1098 'Z .... ;,.\1 .,. 1: 980 '592 j 4941 6089 6588 1131 

.~j~ -,-1- - ~~:~i~-~~ 



CENTRAL PORTIONS. 

Portions of Langths of 100 Fast. For A ..... Insert a Daolmal 
to tlfe Left. 

31 

OR WIDTH 0:. BA6E OF CUTTING IN FBET. • ! U 
'14 15 16 17 I 18 [19 22124 I 26 28132: I!: s 
~~~~li;~II-;';-~ 12112J

1
IB0ll6 ~ 16~;~5i11 

7028 zs:so 8032 85U toSS 9558 uou 12048 13052 14056! 160641 s'()2 
7042 15U 8048 86tH 805i 9557 l!ose 12079, 13018 lt08-i1 1609615'01 
7066 1660 806. 8668 9012 II 9576 110881

1 
U0961 1S10, 14112' 1612S' 5.04 

1070 17675 8080 8585 9090 9595 UUO 1211101 
18130 It1401 161601' 5'05 

7'084 1590 8096 8.02 9108 I 9614 UU21' 121441 15166 lUGBI 16192 5'06 
7098 7606 8112 8619 9126! 8Sas nISi 121681 18182 14196116224 5'07 
7Ila 7620 B128 8636 914419653 1117611121921' Ul108 li2!4 16256: s'oa 
7126 7635!SlU!8853 tHS2 I 9671 11188 12216 IS2S{ H2521 162881 S'09 
lHI) 7650 8160 8670 9180 i tSW 112201 U2'40r 13260 14280) 16820 S'10 

7'54 7665 r 8176 8&87 9198 II 9709 11242112164118286 14.08) 16852! S'U 

~i:~ ;:~~ ~~:i :;~: ::i: i ~~!~ ~g:: ~~:~~; ~:;~i ~!:::i ~::~~! :::: 
fIgS 7710 8~2i 8738 9252 i 9766 1130811 128361 13S64:j1';:t92

I
' 16US! 5'14 

7310 7721) 8240 875,5 9270 I 9785 LJ9S0 12880( 159901 IH~ 1648015'15 
7~24 7740 8256 8172 99'.20S~ 1· 9.88~! 11352[123841 13U6jlU48 i IMI2! 5'16 
7288 77.55 8272 8789 V,"'" 11874

1 

121D8: )84-421114,78116544:1.5'17 
7252 7770 8288 8806 9324: I 9842 11896 12432\ 13468 !toM 16576! 5'18 
7266 7785 83Df. 8828 9S42 II 98&1 IUI8 12156: 134-91 1t5B2 1660815'19 
7280 7800 8320 SStO 11360 9880 11-:1:4:0 124801 195201 tio60' 166.0: 5'20 

7294 7815 S886 8857 9378! 9899 11462 1250411S5-i6 14:688 11\6721 5'21 
7908 7830 SS6J 8874 9390 J PillS 11484- 12D28, 1857.2 11616 167{)4 5'22 
7822 7845 8868 8891 94.H 19937 llli08 126521 !SSD8 14644 16736' 5-23 
7886 7860 8384 8908 9432 6956 11528 12516: 18624 14672 16768' S'24 
78;)0 7876 8400 8925 94.50 9975 11550 120001 18660 14:700 16800; 5'26 
7$6! 7890 8U6 8942 9468 9994 11572 12624: 18616 14128/168:12' 5'26 
7S78 7905 8432 890:9 9i86 110013 !loSi 126'81 18702 t4756 16864, 5'21 
7392 7920 8448 8976 9504! lOOSS 11616 12612) 13na li784 16896: 5-28 
7406 '1985 8464 8998 9.~1120 1 .. 11°0°0'1'01 116$8 12616' .• 1875!1 U812 In92Si 5'29 
7420 7950 8480 9010 II 1I660 121201 13180 14840\, 169&0! 5.30 

'1434 7985 8-196 9027 9508 \19089 11682 12714 IS806 H86S 16992' 5'31 
'1448 7980 8612 9014 9576 110108 11104112768; 13!!32 14896. 17024:' 5'32 
7462 7995 8628 9061 9594 ~10127 11726 12792: \S85S 14924 170M; 5'33 

)

1 7476 8010 85H 9078 9612 il0146 11748 12816' 13884 149621 17088,5'34 
7490 8025 8S60 9095 9680 110165 ll770 1 12840. 13910 1411801 17120' 5'35 
750! 804:0 8576 9112 9648 \10181 11793' 12864, 13$136 15008, 17152: I'se 
tin8 8060 8592 9129 9666 !10203 11814 12888j19962 1503611'llS.! S'37 
7582 8070 8608 914:6 i6S! 110222 118S6 12912 i 18988 15064 1121~: 5-38. 
764:6 8085 86~4 916S 97021L02U 11858 129361 HOB 15092 172481 5'39 
n60 S100 S6iO 91S0 suo !10260 11880 lSi60i UOiO' 15120

1 
1728tJ: 5'40 

1574 6115 8666 9197 9738 110.79 !l902 129S4! 1!OS6 l51'S! 1731i 5'41 J 

~~~ ~i:~ ::~~ :::: :~:~ I~g;~~ U:r! :~g~~i ~:~~: i~~X:1 173U
l 

5'42 
1616 8160 8704 924:8 :~f~ I!g~:: 11968 1S056! 14144: 15232\ g!~:: ;::: 
~::~ ~~~~ ~;~~ = 9828 110914 g~~g ~~~:~i ~!i~~ i;::~! ~~!~~: ;:1~ 
~:~: :~g ~~:: :i~: ::~~ !~g!i= gg:~ ::~:~r !!i!; i::i!! g~~l ;::~ 
1686 S... 878~ 9838 t6BZ il04~1 1201 lall6! 1427< 16S7'1 1711681 5'49 
7700 i 82iJ0 8S00 »850 9900 j1045Q J 1'100 'SZOOi USOO I6IOOl 17600! 5'50 



32 l'HACl'lUAL EARTjiWORK TAI:ILNS. (l)'ai-&6\} 

TABLE I.-Contents of Earthwork in Cublo Feet of Central 
Point Two Places 

l" .t:l"; OENTllAL Top WIDTH 01<' EMBAJiKM.lillST 

l!~ __:_~1_2_ ~_ 5 ~6 ___ 7 ___ b ___ 9_~~_ ~\ 
;.;i ~~g! 1 1668 I 2204: i 2755 S806 8857 H08 I 4959 6061 I 6612 7lo: I 
~,~I=:=I=I= = =1= :': ~ 
5'54 1108 16621221612770 8324 3878 I 4152 I !lISS GODi 6648 7202 
5'55 1110 I 16ij5 2220 271'5 3330 8885 I 4440 4995 6105 I 6660 7215 
5'56 IU2 I 1668 2224 2780 S336 8892 Hi815004 6

6
1
1
1
2
6
1 
i ::~24 ~~!~! 

::~~ ~g~: ~:~! I ;;;~ \ ~~:~ ~~:i ~~~: :::~ :~~~ 6138: 6696 7254 I 
5'59 1118 I 1677 I 2286 2795 SSM 3913 H12 \ 5081 6UO 6708 7:i61 I 
5'60 1120 11680 12240 2800 8360 iHl20 <URO 5040 6160 6j20 7280 

6'61 1122 j 1683 2244 2805 8366 3921 4488 5049 6171 6732 7298 

~::~ g;~ I ~::: ;~!~ I ~~~~ : ~~~~ ~::i :!~~ ~:~ ~:~~ ~~:~ ;~~~ 
5'64 112811692 2256 1 2820 ~. 3884 8918 4512 6076 6204 6768 7332 
5"65 1190 1695 2260 12826 I SBPO 8956 4620 5085 6215 6780 7345 
5'66 1132 '11698 I 2264 2890 B396 1962 4628 6094 6226 6792 7358 
5'67 1184 1701 I 226812835 3402 9969 4696 5108 6287 6804 7S71 
5-68 1186 1704! 2272 2840 3408 3976 4544 611j 6248 6816 n84 
5'69 llB8 1707: 2:J76 2845 8414 398B 4552 5121 6259 6828 7397 
5'70 1140 1 1710 ! 221:10 2850 94:20 9990 4560 6180 6270 6840 7410 

5'71 114211713 2284 2855 8!26 59117 4568 5199 6281 6852 7428 
5'72 114.4 I 1716 2288 2860 S4il2 4004.; 4676 5148 6292 6854 7496 
5,73 I Il46 I 1119 2292 2865 843S 4011 4584 6157 6903 6876 7HII 

;:~: : ~i:S ! g:~ ~~~g ~~;~ :::~ !ri~~ !:~~ ~}~~ :~~: ~~~~ ~:~; 
5'76 1152 I 172t! 2804 I 21'180 3456 4092 4608 5184 6336 6912 74:88 
5'77 1154, \ l'iBl 2308 \ 2885 3462 40se 4616 I 5193 68U 6924 751)1 
5'78 1156 li34, 2812 2890 S468 40"=6 4624 \ 5202 : 6858 6936 7514 
5'79 US8 1737 2316 2895 9474 4058 46S2 6211 i 6869 6948 702'1 
5'80 ' 1160 /1740 2320 2900 8480 4060 4640 16220 i 6380 6960 7540 

5'81 1162 1748 23i4 2~05 8486 4067 4648, 5229 68111 61172 7653 
5"82 ]164 1746 2S:.!8 2810 8482 4074 46661' 5288 6402 698' 1566 

~:~: i~:~ j g:~ ~;:= ;:~g ;:~: :~:~ ::~~ ~~t~ gg: ;g~: ;g~; 
5'85 : 1170 ! 1766 121HO 21125 8510 401'15 4680 6265 6435 1020 7605 
5'86 ' 1172 \ 17.8 2344 2eSO S616 He2 4688 5274 6446 10S2 761. 

~::~ , ii~! \ g:~ ii!~ ;::~ ::i~ !i~: !~~:, ~::~ :~:~ ~g!: ~::! 
5'89 IUS \ 1767 2Si56 2945 S534 4128 4712)6301 6479 7068 7657 
5'90 1180 11710 2360 2950 8640 4160 4720 6S10 6490 7086 7610 

5'91 118211713 2364 211155 3546 4187 4728 5319 6501 10112 ~::: 

:::~ :~~:. gig ::~~ ~~:~ :g~: "!f:1 !;!! I' :::~ ~~:: ~!~: 1109 
5'94 1188 \ 1782 2376 2'70 3564 6158 4152" 5846 6534 7128 '1722 
5"115 11110 1786 2aSO 2i75 S570 4165 476G 6166 664& 7140 Hal) 

~:;; l::! I g~~ ::~ m~ :i~~ !:;~ m: I ::;~ :::; ;m ;7~!7! 
&'98 1196jli94 2392 3990 5688 4186 4184. 5382 66'18 1176 
5"9& 1UI~ 1797 2SS6 J9P5 8594 W3 4793 63tH 658, 718& 1787 
4'00 UOO )800 2.00 31U0 8600 tiOO iSOI li.OQ 6600 7200 78011 I 



OENTRAL PORTIONS. as 

t'ortIoo9 of l.en&'tlul of 100 Feet. for Arau Ineert a I .. 'mal 
to tlIIt Left. 
0)1; WIDTH OF BA.s.£ OF OUT1'nlG IS FEET. ti 
1_ 14 I 15 16 17 18 1 19 22 I 24 

I ,!l"' .6 28 i 3lI • --------- _.-----
1"2811769 

I___:::_ 
I 7'114 ~266 8816 9967 9918 10469 12122\IB224 1492. i .51 

7728 8280 88S2 9384 9996 1~88 121H! 13248 14852 15456 1766 { &52 
7742 t'l295 8548 '401 9954 10507 12166]t:U1S ua78 15l8.1 1'169 65'63 

~~~g ~:~g ~:t ::~: ::~~ ~~~;:, ~;i~~! l::;~ 1U04 10512 1172 • 5'54 
1U30 166.0 1776 ° 5'55 

7184 83'0 8896 9,52 10008 1066411228., 1S944 lU56 16588 177. 2556 

~~i: ::~~ I ~~~~ ::~: ~~!~ ~g:g~ ~~;;:; i:::~ :m: 15696 178' 0557 
15614 USlS6 5'58 

7826 8885 I 8944 I 950S! 100621 10621 12298J 13416 14.534 lij662 17888 5'59 
78'. "00: , .. ~ I ,,,011008°

r 
1064°112320, ISHO HoGO IM80 17090 5'60 

7854 U16 8976 95871 10098110659 1284'118'6' U5g6 15708 11952 5'61 
7868 Sl30 8992 .5MIIOIl6 10678! 123S. 13488 14612 15736 1198' S'S2 
7882 8<45 :gg~ ::~~ i~i~:r :~~i~i g!g~ ~i:~: 14698 1576' 18016 5>63 
7896 8'GO 14664 15792 18048 5>64 
7910 8475 9040 9606 10170' 10785 12433 18560 14690 16820 18080 5'65 
79U 8490 9056 962' 10188110164 12<" 13584 l4116 15848 18ll' S'SS 
7938 8606 9072 96B9 10206 10778 12114 13608 1-4742 16876 18H' S'S7 
7952 8.20 9088 9456' 10224 10792 12{96 1$632 14768 1590i 18176 5'68 
196. 86S5 9104 9678 10242 108n 12518 13656 14794 16932 18208 S'S' 
7980 8550 9120 9600 10:160) 10830 12540 18680 14820 15980 18240 5'70 

7994 8666 9186 9701 10278 10849 12562 1810t [4S46 15988 m~: 5'71 
8008 8580 '915' 9724 10298 10888 12684 18728 14872 16016 5'7& 
8022 85116 9168 9741 10814 10887 12606 13752 14898 16044 1888. 6'73 
80B6 8610 9184 9768 10832 10906 1~628 111776 14924- 16012 18868 5-74 
"8060 862ft 9200 9775 103.0 10925 12650 13800 14960 16100 18400 5'75 
8u64 8640 9i16 9'192 IOS68 10&44 12612 18824 14976 16126 ISlSS 5,76 
8078 8655 9~32 9809 1088& 10863 19694 13848 1500' 16166 18461 5'77 
8092 8670 9248 5826 10.04 10982 12716 ::~: 10028 1618* 18496 5'78 
.8106 8685 9264 9843 1042' 11001 12138 16054 16212 18528 5'79 
8120 8700 9,80 9860 lOU~ 1l0ilO 127.60 18920 15080 16210 IB560 S'SO 

8134 8716 9296 9877 10468 11089 12182 18944 16106 16268 18692 S'Sl 
.8148 87S0 9312 98.1 10476 11058 12804 18968 15182 16296 18624 5'82 
8162 8145 9&28 9911 lO4iH 11071 12826 1899.2 15158 1682' 18656 S'S3 
8116 81.0 9U4 91128 10612 11096 12848 14:016 HU84 16851 18688 5'84 
8190 8775 9360 9945 lU6S0 11116 12870 14040 15210 16S80 18120 5,85 
,silO. 8'TitO 9a76 9962 10548 111S4 12892 14:0&4 1523' 16408 18752 5'811 
B218 880. 9a92 9919 10566 IIUB 12914 14088 1526' 16{36 18181 5117 
lIllS' 8820 9,08 .995 10.84 11172 12936 1411. 10'SS 16'6'118816 S'S8 
8246 8886 9424 l001B 10602 11191 1295S I11S6 I.sa 16182 18818 &-8. 
il60 8860 9 .. 0 10030 10620 11.10 12980 1'.160 16340 1660 18880 5'110 

627' 886. "56 10041 10688 11229 1B002 14184 16366 16648 li9U 5'91 
8188 8880 9472 1006' 10656 11248 15024 14208 1539 16576 18944 S'92 
8302 8896 9,88 10081 1067' 11267 18046 14DS I.U8 16004 18676 5'93 
8816 8910 ».04 ~. ,_ ,,~ - "1 ,~ ,- 18008 5'94 
.. SO 8na 8620 10115 10710 1180& 10090 1"80 1"70 16660 IfIO{O 5'95 
Sa.4 8940 9586 lOIS' 10728 llBSi 1111 U804 IOU6 16868 111072 5'" 
8M8) 68>6 9662 101491'01<6 118;; I81S4 143i8 16522\ 16716 19104 5"1 
3871 1W10 9668 IQI66 10764 11~ nu US5 10548 ISH. 19136 5'98 j 8886 W8. US4 m:j Im~ m~ rn~, ~= !:;~~ m~ 18168 5'111 
~ Il000 9800 I~O 8:00 



34 PRACTICAL EARTHWORK TABLES. [S'Ol-6'5() 

TABLE I.-Content. of Earthwork In Cublo Feet of CIIIItrai 
Point Two ,.._ 

::1 CENTSAI. Top WIDTH EMBANltlUUiT 

~ 
_2_1_3 _ _ 4_1_5_ 6 7 8~ 11 12 13 "'. ~ ----

~ 5i09 6'01 12D./180S 
2404: 8005 8606 4207. 6811 7212 7815 

6'02 1204 ]806 '",08 SOlO 36H!: 4214 t8l6 5418 6622 7224 7826 
6'03 }206 18011 2412 3016 5618 4221 4824 5427 66B3 1286 1888 
6'04 1208 18J2 2416 S020 5624 4228 4832 US6 6SH 724.8 7852 
6'05 1210 1816 2420 3025 9680 .23& 484:0 5145 6655 7260 7865 
6'06 

1'1'1
1818 2424 3030 9636 4242 4848 5454 6&66 7.21.2 1878 

6'07 1214 182. 2428 8035 3642 4249 4856 M6S 6677 1284 '1891 
6'08 }216 1824 2432 8040 S6fB 4256 4864 5472 6688 7296 11104-
6'09 1218 1827 2Hl6 8045 8664-. 42GS 4812 0481 6699 7S()8 7917 
6'10 1220 1880 2440 3050 3660 4270 4880 54110 6710 7820 7980 

S'll 1222 1853 24:44- B055 S666 4277 4888 54911 6721 1S" 7943 
6'12 n2~ 1836 2441i S060 3612 428! 4896 b60S 6782 7314 7956 
6'13 1226 1839 2452 S065 5678 4291 4904 5lil7 67~3 7356 79~9 

614 1228 1842 ~466 8070 868' 4SoS 4912 5526 6764 '1968 7.82 
6'15 1280 1845 ~460 8075 3690 i305 (920 ooS5 6765 1S80 799& 

6'16 12B2 tS48 2464 S080 869€ 4812 4~28 55H 6778 lB.' 8008 
6'17 12S4 1851 2468 8085 5702 4S19 4986 5558 6787 7404 8021 
6'18 1286 1854 S472 BOPO 370B 4826 4944 5562 61P8 7416 SOS4 
6'19 nSB 185.7 2476 9095 sa4 48SB 4952 6611 6809 1828 8047 
6'20 1240 1860 24BO 5100 3720 IS40 4960 5580 6820 7(40 8060 

6'21 12.' 1863 2~84 3105 3726 ~S47 4P68 o58P 6831 740' 8078 
6'22 12tt 1866 2~88 3110 31st 4354 497ft 5598 684' 7464 8086 
S'23 1246 IB69 1492 SIl6 3788 4361 dl84- 6607 6858 7416 8099 
6'24 1248 187. 2496 3120 3144 4368 4P92 5616 6864 1488 SIll 
6'25 1250 1815 2500 8125 3760 4875 5000 0625 6875 7500 8US 
6'26 1252 1878 2504 31SO 5756 4382 5008 6634 6886 161. 8188 
6'21 1264 1881 2508 8185 8762 (889 6(}ls 5648 6897 762( 8151 
6'28 1'56 1884- :1512 '140 87'8 4896 6014 5652 690S 7536 81 .. 
6'29 1258 1887 2516 S145 87H HOS 6032 666t 69U 1M8 8177 
S'30 1260 1890 2520 3150 3780 HIO 5040 5610 6930 1560 8J90 

6'31 1262 1S9S 2624: 8155 3786 HI7 1048 5619 6941 7512 8.03 
6'32 I'S< 1896 2528 3160 9792 4424 5066 56~8 6'952 75S; SU6 
6'33 1266 1899 258. 8165 3788 4481 0064 6697 696S 7596 82" 
6'34 1258 190t 2536 8170 3804 USB 501' 5706 6914 7608 d!l42 
6'35 }270 U05 25tO 3175 3810 4.445 5080 5715 6985 7620 8255 
6'36 1'1' 1908 iSH 8180 381S 44-&2 5088 5724 6998 7683 8268 
6'31 1274 1911 2648 StBS 882. 4459 6096 17S8 7007 7644- 8281 
6'36 1'76 191. 2.6' 3100 s828 4.4.66 5104 57,2 'l018 76&6 8194 
6'39 1278 1917 IM6 8196 8834 'H' Int2 M61 lf12.9 1668 8S01 
S'40 1280 1920 2t>tJO 8200 a&lo 4480 ,uo 5760 1040 7680 8ll2O 

6'41 1282 1$28 2564 8206 5846 4487 6U8 5169 7051 7'92 8S!!S 
6'42 12M 1926 2D6S 8210 SB52 U94 61'5& 571& 7062 710. 83i1 
S'43 1286 1929 2672 8215 5858 4501 51U 5187 707. 7716 83l11J 
6'44 1288 16S2 :11>16 8'20 a864 .588 6lb2 5796 1084 n28 8111 
6'45 1290 1986 J680 8'211 3810 4616 5160 6805 1096 7740 8SSli 
11'46 Ill.' 1988 '6&1 8'80 3876 '022 6168 5814 7106 176, Bags 
6'47 119' un 2688 11281 8882 4529 5116 68'8 7117 1764 8411 
6'48 1196 IP" 1592 8'40 ISBa 4686 6484 5882 7128 1776 8&:4 
649 12tS U47 2596 824' 888' 4!i" 6782 68n 71&9 77118 1)4,67 
"50 1300 1960 2600 8260 3m ~oo 6200 88&0 7150 1800 8(50 



CENTRAL PORTIONS, 35 

PortIMe of Length. of 100 Feet. For A ..... Insert a DeoImal 
to ute LefL 

OR WIDTh: 011' "BAS. OF CUTTING IN FEST. ~i 
14 15 16 17 I 18 19 22 24 26: 28132 r.; 

---1-----1- --'---1-
IlIU 9015 11&16 10'17: 10818 11419 ISot. 144.4 1562.

1 
168'8

1

'9,., 6"01 
84:18 9080 96Sli 10294:) 10836 IU3S 18244 HUB 15652i 16856 1826i 6'02 
1lI42 9045 H48 10261 10864 11457 18266 14d2 15678 16884 19296 6"03 
8456 9060 966< 10268 10872 11476 13288 14496 16704! 169121 18S08 6'04 
8470 9075 9680 lQSSli l0800 11495 18810 }.to20 15130

1 
16940 19860 6'06 

8484 9090 9696 10302 10908 11514 18332 145" 15166 16'68 18892 6'06 
8498 9105 t7U 10819 10926 11588 18854 14668 16182 18996 19424 6'07 
8512 9120 9728 10886 10944 11552 1S876 14592 16808 17024 1"56 8'08 
8U6 9105 1744 10353 10962 11511 18598 H616 U884 17052 19488 6"09 
85<0 9150 9760 10870 10980 11590 18.20 1t640 15860 17080 19620 6'10 

8564 D185 9776 10987 10998 11609 184:42 14664 1588 6 17108 19552 6'11 
8568 9180 9792 I04Q4 11016 11628 lS4-64 14688 1591 2 17186 19084 6'12 
8582 9195 9S08 10421 nOS4 1164.7 1848(j 14712 1598 g 11164 18616 6'13 
8696 9210 9824 10488 11062 11666 18508 14786 US96 4- 17191 19648 6'14 
8810 9225 984-0 10455 11070 11686 13530 14760 15990 17210 19680 8'15 
8112< 92<0 9856 10412 II08 8 11704 18652 14784 1601 6 1124:8 19712 6'16 
8638 9255 8872 104.8. 11106 11728 !S5T4- 14:808 1604 2 17i76 19744 .'17 
8662 9210 9888 10506 11124 11142 13596 1480 16068 1180' 191761S"18 
8666 .285 9904- 10528 11142 11181 18618 li856 1609 4 17882 19S08 6'19 
8680 8800 9820 10540 11160 11180 13640 14880 16120 11860 1,8<0 S"ZO 

869. S816 9936 10557 11178 11199 IB66' 14904 16146 11888 :~~:I::~~ 8108 9880 9952 10574. 11186 11818 18684 U928 16172 11416 
8722 9845 9968 10591 1l2H 11837 13706 14952 16188 1'''' 199s, 6'2S 
87'6 9360 9184 10608 11232 11856 18728 14976 16224 17472 18868 6'24 
8150 9376 10000 10625 U260 11875 iS750 15000 16250 11500 '0006 6'26 
8764 98&0 loo1S 10642 11268 11884: 13772 16024 162'16 17528 200.2 6'26 
8778 940li 10082 10659 11286 11918 1879. 15048 16802 17656 200.* 6'27 
8792 9420 10048 10676 11804 ll9S2 IS816 150n 16S28 17684 20096 6'28 
8806 M85 10064 10698 IIS22 11951 13898 15096 16864. 11612 2012>1 S'1I9 
8820 141i0 10080 10110 11340 11910 13860 16no 16880 17640 20160 6'30 

888' 9465 10096 10727 US58 11989 1988' 15144 16'06 11668 2019 26'31 
8848 9480 10112 10'144- 11376 12008 IS90' 15188 16'32 1161Jt1 202., 63Z 
8861 9416 10128 107&1 11S9. 12027 1192. 15192 16468 n71! 20266 6'U 
8876 9510 101(4 10778 U41li1 12046 13948 15216 16,8' 17152 20288 6.34 
8890 9626 10160 10795 11'30 120110 !SS70 152'0 16510 17780 20320 S'35 
880. 154.0 10176 10810 11448 12084 13912 15264 16696 11808 30002 6'38 
8918 9555 10192 10829 11466 12103 BOH 15288 1656' 17886 1038. 6'37 
89S2 9510 10208 IOSi6 1148. 12122 aosa 15SU 16588 1185. 2OU6 6'38 
89'6 9585 10224 1066S 11502 12W 14068 15836 166U 11892 20448 8'311 
8160 9600 10240 10880 11520 12160 14080 15360 16640 17920 30480 .'40 

897' 9615 10266 10897 11538 12119 14102 158111 16666 17948 30511 6'41 
8988 96BO 1027' 10914 115£6 UIIIS Ut24- 15408 1668 17&76 305" 6'42 
8001 8646 10268 IOSS1 11514 1.,17 HU6 15482 16718 1800t 20576 6'43 
9016 96fQ 10B04 1_ 1159. 12m 14168 U456 167" 1803' 20608 6'44 
8080 9&75 10820 10965 11610 12256 ~!~~~ ~::O~I m~ lS04lO 20640 8'4$ 
lNl44 -1- 10982 11528 lS27. 18088 206'12 S'''' 
9058 9706 10952 10999 11646 1U9B 1428' 16618116822 

1811. S070' 6'47 
9072 9720 10lif8 11016 1I6U lila um 15562 16848 181ii 20786 ."411 
9088 9186 lOSS. Il08B 1168' 12131 ~!: ~~n:~' 

1817' 30768 ..... 
.100 11150 llU~ 11060 11700 I_ 1821l\J -.'SO 



36 PRACTICAL EARTHWORK TABLES. [S'51-'J<O!) 

TABLE I.-Contents of Earthwork In Cubio Feet of Central 
Point T_ Praoea 

~i CENTRAL Top WID1'H 0)' EMBAl!I'KKItBT 

g .. 

3t:-... 2 
56171 8 

9 11 12 U 
r-=- --------
6'51 180' ~12604. 8256 5906 4657 5208 5859 7161 781Z 8'.8 
852 1304- m: I ;:~~ 3260 89]2 ~ 4564 5t16 5869 7172 7824 8476 
8'U 130. 8265 3918) ,571 6224. 5877 7183 7836 8~. 
6'54 !S08 19£212616 3210 3924 4678 5282 5886 7194 7848 8502 
6'55 1S10 1965 2620· 32'16 SB30 4685 6240- 5896 7205 7860 8516 
6'56 1312 1968 I 2624 I 8280 393.: 4592 5248 6PD4 721. 7872 8628 
6'57 IB14 1971 . 26281 3285 3942 I 450. 5256 5918 7227 788' 8541 
6'58 1816 1974: i 26B2 S290 894.8 4606 5264. 5922 7238 7896 855. 
0'59 1818 197712.36 S2.. ,964 461S 5272 5931 7il49 7908 8667 
6'60 lS~O 1980 264.0 551)0 8960 4620 5280 5941) 7260 7'420 8560 

S'61 UI22 J 983 S644 3805 8966 4627 5288 5949 7271 71182 85'8 
6'62 1824 1986 2648 3310 18972 4GU 6296 6i68 7282 7944 8606 
6'63 1826 1989 £652 SRll) B9YS 4641 530. 5967 7293 7(J56 8619 
S'64 IS'8 1$92 I ,,'S .320 398' 464:S 6312 6976 7&Q4 7968 8632 
6'65 1380 1995 2660 8825 8990 4665 6820 5P85 7515 7980 8S45 
S'66 13S2 1998 2664 3330 3(1116 4662 5328 5994 '1326 '1992 ~668 

6'61 1S84 2001 2668 3385 4002 4669j53B6 6003 7387 80001 8S71 
S'68 1896 2004- 2672 8840 4008 4676 584,. 6012 7348 8016 8684 
6'69 ISS8 2007 2676 8345 4014 4683 5352 60" 7S59 8028 8697 
6'70 1840 2010 2680 3860 4020 4690 5860 6030 7370 8040 8110 

6'71 IS4. 201S 2684 3356 4026 4697 6368 6089 7881 8052 872S 
6'711 1344 2016 2.88 S360 40B. "704 5876 6048 7892 8064 87116 
6'73 1346 2019 ~692 SS.' 40S8 4711 5384 6057 HOS 8076 8149 
6'74 1848 2022 2696 3370 404:4 4718 5892 6066 74.l4 8088 8762 

6'75 IS50 1I025 :1700 8375 4050 4725 5{00 6075 7426 8100 8715 
6'16 1352 .028 2704 3SBo 4056 4732 0408 608. Ha6 8112 8788 
6'77 1364 2031 2708 3885 4062 4739 64:16 60es 7447 8124- 8801 
6'78 13M; 1084 2112 3S~0 4068 4746 5424 6102 7458 8lSG 88l! 
6'79 U5S 2087 2116 3895 4074 4753 :::g I:m 7469 8148 8827 
6'80 1360 .040 2720 8100 4080 4760 7480 8160 8840 

6'61 1862 2048 2124 9406 4086 4767 U48 6129 7491 8172 8858 
6'82 136' 20'6 2728 9410 '1)92 4774 iiil56 6188 '1to2 8184 8866 
6'S3 1866 20{9 27B2 3415 4098 4781 5464 6117 7518 8196 887. 
6'84 1868 2052 21118 3420 4104- 4788 6472 6154 7D24 8208 8892 
S'8& 1870 2056 2140 S4111l 4110 4795 5480 6165 1555 8220 .81l<l5 
.'86 1872 2058 2744 B43() 4116 4802 5488 6114 7646 82S2 8918 
S'87 1314 2061 27'8 3435 4122 4809 5496 SI83 7&57 82U 8llS1 
6'8S 1876 2064 2752 8440 Wl8 '816 li504: 6192 7568 8S56 814. 

S'S' IB78 1I067 275. B4'_ 4184 ~82B 5612 6201 7679 8256 8967 
6'110 1180 2070 2760 3460 4140 4680 6620 6210 15.0 8260 8.,0 

6'91 1882 2078 27114 8.55 41'6 '8B1 5028 6219 7601 8292 8988 
6'92 1884- 20'16 2768 8460 4152 4844 5636 6228 7612 8BO! 8996 
6'93 1386 2072 11772 BI.5 4158 4851 56jj US7 7628 8316 -6'" 1888 2082 2716 8470 .164 i858 6&5' 62'6 7684; 8328 1022 
.'95 1890 2085 2780 1476 4:170 4866 6560 6266 7"5 l1li," 9086 
.'98 1892 2088 117S4 3480 &176 4812 11561 6264 765" 

886' ro 6117 1514 2091 fi8B US6 U8' 4879 6576 6273 1661 
_ 9081 

61111 1396 2094 1712 IIUO 4188 .8841 668< 6#8. 1678 8876 110" 
.'99 1898 2091 !796 U96 &lg,\ -1i092 62Ill 76811 8188 90111 
1_ llOO !100 1800 "00 .100 - liIOO 6300 7l'00 8~00 ~ ·1100 



&.51-700J CENTRAL PORTIONS, 

PortIft8 of I.8IIgths of 100 Feet. For Are .. llI88rt • 'Iolmal 
to u:. Left. 

37 

~ r __ W_',~ ___ O'~B_'S_._o~._a_~-,_'N_G-,'B __ F._._~.· __ -, __ -, __ -. __ ~~~~i 
14 15 1'6 17 I 18 19 22 24 26 28 J2 ~ 

----I---~---I---~--~---i--~.---I---I~ 
tIl< .,6,I,DiI6 110671 11118 12S69 14.22 15S>< 16916 18228 JOSS28'Sl 
.lt8 .780II04S2 1108'111136 12388 14'" 156,8 1611lS9 18266 ~086, 6'52 
9142 9795 10448 11101. 11754 11407 14866 1561'2 18978 J8284 S08h 6'S3 
9156 9810 10464 11118\ 11712 12426 14888 1569' 1100. 18S12 20128 6'54 
9110 9825 10480 I11S5111790 124 •• UUO '.720 110!l() ISS.O 10900 S'55 
DIS! 9840) 10496 11152/ 11808 12464 14:432 1574:4 11056 18968 20992 6'" 

;~~: :~;:I ~~~~~ n~::\ u:!:\ ~~~~ ~~!~! ~:~~~ g~~~ ~~:~: :~= ::;~ 
9226 9885110544 112031 U862112Dl11l 1,,98 15816 I11St 1841)2 ,108s 6"19 
9240 9900 10560 1122D[11880 12540 14520 15840 17160 184-80 Sl120 6"60 

92&4 9915110576 11287 118981 12559 14542 15864: 17186 18508 ,1152 e'Sl 
9'68 9990 10692[11254 11916 12518 145M 15888 112U 18586 i1l84 8-81 

:i:: :!~! {g:~~ ~i~~~1 g~:~ ~~:~~ ~!~~~ ~:;~: g~:: ~::~ :~:~: :::~ 
9510 9975 10640 11305 U910 12635 14630 15960 1128l) 18620 21280 S'65 
9514. 9990 106561 11822 11988 126&4 14652 15984 17816 18648 21812 S'66 
9598 10005 10672 11339 12006 12618 l4.614 16008 1'1642 18676 218i4, .'87 

:~~~ ig~~ ~g:~~ ~~;;: gg:~ g;~il ~:;~~ 1~g:: n::: ~:;~~ :~:~ :::: 
9.80 10050 107ZO 11390 lZ060\ 127.0, 141'" 16080 11,20 18760 2U40 6'70 

::~: rog~~ 19~:; ~l!~: ~;~:! ~~~:: ~~;:: i:l~~ g:;; i:~~: ~~~! ::;~ 
842. 10095 10768 UHI 12114 12187 14806 16162 17,98 18Stt 215M 6'73 
9488 10110 10781 114.58 12132 12806 H828 16176 17524 18872 21568 6'14 
94150 l012ill080{) UU'o 12150 12825 14850 16too 17550 18900 21600 8'1S 
9464 10140 10816 11492 12168 12844 14872 16ts4 17576 18928 11682 S'7. 
94:78 10155110882 11509 12186 12863 14894 162.8 17603 181156 21664 6'77 
84:92 10170 10848 11626 12204 12882 14916 16172 17628 18D84 21'96 8'78 
9506 10185 10864 11M3 12222 12901 14998 16296 17654 ltOU 21128 6'79 
9510 16200 10880 11560 12210 12920 14980 16320 17680 19010 21760 6'SO 

8634 10215 10895 11.'7 122'8 129SO 14982 1684,. 17106 19068 11792 6'81 
9548 10130 10912 lI5D, 121175 12958 1500' 10868 17732 19096 21824 .'82 
8562 lC246 10928 11611 12294 12917 15026 16992 17758 1.124 21856.'83 
S.'6 10250 109U 11628 12310 12996 150.8 16"6 17784 1915, 21888 6'84 
9690 10176 10960 11645 12880 11015 15070 16UO 11810 19180 21920 S'8S 
9604 10290 10976 11662 12848 190B4 16092 16464 11886 19208 2196!1 S'86 
9618 10S0, 10992 1IS79 12166 1'05, 151U 16.88 1786' 18216 21984, .'S7 
1682 10S20 11008 1161>6 1238. 1301' 15136 16512 11888 19264 HOl6 6'88 
9646 10185 110., Ilfls 12402 1809' ,5158 IS586 17914 19292 :2048 "'89 
9660 10S.0 11010 117S0 11120 19110 15)80 16560 17940 19120 "060 8'90 

8674 
9688 
9702 
,71' 
1780 
9744 
97&8 
.771 --



38 PRACTIOAL EARTHWORK TABLES, [7111-7<60 

TABLE I.-Contents of Earthwork In Cublo Feet of Central 
PoInt Two pfiaoea 

:;$ OESTRAL Top WIDTH OF EMBANKMJlN'l' 

~ 
2 3 4 5 6 7 I 8 9 11 12 13 0'.9 ----------------- -_ ----

7'01 1402 2163 2804 8501) 420& 4007 5608 &809 7711 8412 9113 
7'02 140. "06 2808 8610 4212 4,914 5616 6318 7722 8424: 9126 
7'03 140. 2109 2812 S615 MUS 4921 6624 6821 7'788 Btss BUB 
7'04 1408 2112 )816 85.01 024 41J:28 56'32 61136 7'114 8H8 9152 
7'05 1410 2115 '820 8525 42S0 4985 5640 6945 7765 8460 9165 
7'08 1412 SUB 2824 8630 4236 4942 5648 6354 7766 8472 9118 
7'07 1414 21'1 '8.8 S5S. 42j;l! 4949 5656 636S 7171 848. 9191 
7'08 1416 2124 2882 3640 4248 4956 5664 6372 7788 S496 9204: 
7'09 1418 2127 2aSti 3545 4254. 496& 6612 6881 7799 8&08 Q2.17 
7'10 1420 2180 2840 8550 4260 4970 6680 6S90 7810 8520 9'80 

7'11 1422 21SS 58" 3655 4266 4911 56sa 6399 7821 8532 9243 
7'12 1424 21S6 2848 8560 4272 01984 5696 6408 788' 85H 9256 
7'13 14:26 2139 '86' 3566 4278 4991 5704 GU7 78t3 8556 9269 
7'14 1428 2142 '856 8570 4284 4998 6712 6426 7854 8568 9282 
7'15 URO 214G 9860 8575 4290 5005 5720 6*35 7865 8580 9295 
7'16 1492 2148 2864 8680 4296 5012 5728 64.H 7876 8592 !l808 
7'17 1434 2151 2888 8586 4S0' 6019 5786 6458 7887 8604 9821 
7'18 1486 2154 2872 . 3'.0 .308 5026 5744 6M2 7898 8616 9334 
7'19 H38 2157 2816 8595 014 ~03S 1')152- 6471 'ltlO9 8628 98<'1 
7'20 1440 2160 2880 3600 4320 504.0 5760 6'480 7920 B6{O 9S60 

7'21 1U2 11168 28B( S6Q6 4326 50H 5768 M8S 79031 ::3 9373 
7'22 1444 2]66 2888 3610 4332 6064 5776 6498 7942 !l3SS 
7'23 14.J6 2169 2892 S615 4398 5061 5784- 6507 1958 8676 98.9 
7'24 1448 91'12 2896 3690 4SU 6068 5792 6516 796' 8688 .'12 
7'25 1450 2175 J900 862. 4350 6075 5800 6525 1975 8700 9'25 
7'26 1452 2178 2904 3630 1806 5082 5808 .'8. 7986 8712 9.SS 
7'27 14M 2181 2108 8635 4362 5089 '816 6549 1997 8724 9451 
7'28 HoG 218. 2912 86'0 .J868 5096 5824, 6552 8008 Ef7a6 946t 
7'29 U5S 2181 2916 3645 4374 iHOS 58S2 6061 8019 sus 9477 
7'30 1460 2190 2920 86.0 4-880 51IO 58.0 6670 8080 8160 9490 

7'31 14&:1 '198 2924 r 665. 4S86 6117 ! 5848 657. sou 8772 9508 
7'32 1464 2196 2928 8660 4893 5124 5866 6588 80'1 8784 9616 
7'33 1466 2199 2.S, 866. 4898 5181 5864 6597 806S 8796 96'9 
7'34 1468 '202 2986 3670 4404 61S8 687' 6606 8074 8808 964. 
7'35 1470 2205 2940 8675 4410 5145 6880 6615 8085 8820 9655 
7'36 1<72 2208 2841 3680 HI6 5152 6888 662. 8096 8832 9568 
7'37 1474 2211 211.8 8685 44.2 5169 5896 6638 8107 'B8.4 9581 
7'38 1476 2214 29li2 S690 4428 5166 5904 66'2 8118 8856 9694 
7'39 14'1l1 2217 2956 8685 US< 5118 591i 6661 812. 8866 9607 
7'40 1480 2120 •• 80 8700 4"0 15180 6920 6660 8140 8880 9620 

7-"1 1481 2228 2964 S705 IUS 5187 5928 666. 8151 8882 58l1l1 
7'42 148. 2226 2968 3710 4452 6194 6936 6478 816' 8904 9641 
7'43 1486 3J.9 2912 87l. 4458 6201 5944 6687 8178 8916 9669 
7'44 1488 '281 2916 8720 4164 6208 6952 6696 B184 S.'8 861. 
1'45 1490 2285 '980 8726 4471) 621. 6H0 6706 819. 8940 9686 
1'48 140S 2288 29M 8780 4476 6222 5968 6111 SS06 8962 11698 
1'47 If94 2041 2988 8181i «8' 6229 6916 6723 8217 8964 9711 
7'48 UK J'U 2'92 8V4<J «88 52116 6'8. 6'82 8"8 8976 '724 
T'''9 l{98 .au 2896 8145 .. " SlIiS 58B2 '741 8289 81188 9711 
r .. 1100 alSO 8000 3760 "00 6_ 6000 67.0 8260 0000 "60 



OENT~AL PORTIONS. 39 

PortIons of Length. of 100 feet. for Areaa I_rt a D80I_1 
to thJ !.eft. 

() .. WIDTH OJ!' BASil OJ' OUTTlNG IN FBZT. ~! 

I 14 15 16 17 IS\19 22 I 24 26 I 28 I n ~.e 

'

9814 10"5 11916 11917 12618 ~ ~11682' 18296I19n'129'82~ , :::~ ~g::~ n::: u::~ ~~:~:j ~;::~ ~:!:: ~:~~ ~:~~: ~:::: ::::: ;:g: 
9856 18560 11264 11968 126721 ]3816 15488 16896 18304 19712 225218 7'04 
B810 10575 11280 11985 1269°11 IS395 lO5ICI.1612(/ 188S(, 19740 2206Q 7·05 
9884 10590 IIJ96 HlC02 12108 154H 15592 16944 18351i 19168 22$92 7'06 
9898 10606 11312 1201fl 12726 1943RI1Iil)iH 1696B 18382 19796 22524 7"01 
9912 10620 11828 12036 12744, 13452 15576 16992 18408 )9824 21656 7'08 
9926 10695 113H n05S 1276f, 18471 U'i598 11016 18484 19852 22688 7'09 
994°11065°11136°112010 1278°11 

13'90 )5620 17040 18460 19880 22730 7'10 

9954 10665 11876 12087 12798 13509 16642 17064 I,8g,!,8'"21I,;9.0a', 22'152 7'11 
9968 10080 11392 12104 12816 18MI81 1566-! 1'1088 IT 22784 1"12 
99812110696 11408112121 12884 18647 15686 17112 185881 18964 22816 7'13 
9996 1071e IH24 12132- 12852113666 15708 17136 18664: 19992 22848 7'14 

10010110125 lluo112155112810 13585 16730 17160 1859012002(1 22880\7'15 
l00:W 1 10'140 11456 12172 12888\ 13604 16762 17184 18616 20048 22912 7'16 
100S8 10755 11472 121811

1 
12906 15623 15774 l1W8 1864:2 20076 29844 1"17 

10052 10770 114881 12206, 12921113642 15796 17232 18668 20104 22978 7"18 
}0066 16785 115041 12223j 129!2 19661 11)818 17256 18694 20192 29006 7"19 
10080 1080li 1152lI12240! 12960 18680 10810 11280 18120 20160 23040 7'2D 

10094 10815 11596 12257112978 Hl699 15862 17804 187f6 20188 28072 7"21 
10108 10880 1156.:1 lS214 U996 18718 16884 17S2f: 18772 20216 28104 7'22 
10U2 10845 11568 12291 13014 IS78i 15906 17352 18798 20244 28186 7'23 
10186 10860 11584 12308 18092 18756 15928 11176 18824 20212 29168 7'24 
10150 10875 11600 12826\ 19050 18715 15950 17!OO 1885°12080(' 28200 7'25 
1016~ 10890 1161 12842 1 806& l!m~4 15972 17424 18816 20828 28232 7"26 
10178 10806 11682, 12859 13086 IS8n 16994 17H8 18902 2031)6 28264 7'27 
1019~ 10920 11648 12376 18104 13882 16016 17412 18828' 2038. 28296 7"28 
10206 10935111664 12398 18122 18851 16038 11496 189541 aOU2 2SS2S 7'29 
191120 10950 1l68Q UfID ]8140 188'{0 16060 11520 18980120440 2IJIBIJ 7'JO 

1028f 10966 11696 124:27 18158 18889 16082 17544 aOO6 20468 23892 7·31 

i~;:: l~:~ nm i~: ::m ::~g~ :m: Ii::; ::::1 ~~:;: ;:::: m 
10216 11010 11144 12478 '8212 IS",6 16148 17616 1'08'1'055' 2,,88 7°34 
10250 11025 11760 U{P5 1S280 18965 16170 176'" 19110 2058e 21520 1°:SS 
10800 11040 11776 12612 18248 13.84 16192 1766' UIS6120608 231152 1°36 
19818 11055 li792 12521; 1a266 HOOS 18214 17688 1916' 20636 m8l 7°37 
108S' 11070 11808 12546 18284 14022 16286 17T1' 19188 20664 28616 1°38 
103i6 H080 1182i 12663 lBS02 ItO!1 16258 1'1180 lila 20692 IB6tS 7'39 
10,6<) 11100 11840 lB680 18320 14060 16280 17760 lU40I20UO 18680 7°40 

108U 11115 11856 19697 188S8 14079 16802 1778' 1124<1 20U8 217l! 7'.1 
10888 111S0 11872 12610 13856 ltO'8 16324 17808 19292 20776 28741 1"43 
10'01 ill" 11888 12631 1S8n 14117 163" 17882 lU18 20804 28716 7'43 

~~m m;g m~~ :~::: ::m w:: :::: m: :=~t! ::: ~:; n: 
lou. 11190 11986 126S2 16428 U17' 1"12 179~ 1~896 20888 2887. 1.48 
1045 11205 11962 126B' 1.446 UIN 16'34 179'. mi. J1119Z, 2S90' 7°47 
10<12 11220 llOOS 12716 18"'\ al12 '~'66 17961 19448 289f4 23986 7'48 
10<86 lUS6 1198' 12781 IS.S. 1111, 16478 171176 19<7' 20972 23988 1° •• 
108G0 IlJiO UOOO 11110 11600 UIIO 16500 18000 If JlIOO8 _ riO 



.0 PRAOTICAL EARTHWQRK TABLES, (7'51-&O!t 

TABLE 1.-Contenta of Earthwork In Cublo Feet of Centra. 
Point Two I4aoea 

a 
!.e I 2 3 4 5 6 7 8 9 11 I 12 13 

~ ~~ ~ --;: ~~ ~I~ --;;-I~-;; 
7'52 1604 2256 80(\8 3760 4512 6264 601& 6768 8272 I 902f 9776 
7'53 1806 2259 SOla 8766 4518 5271 6024 6717 8283/9036 9789 
7'64 1608 2262 8016 8170 452, 5218 6082 6786 ::g: I ~g~ 9802 
7'65 1610 2266 3020 3775 45S0 6285 6040 6795 9815 

CUTBAL Top WIDTH OF IU.B4NKAlIln' 

7'56 UI2 '268 SO"' 8780 4586 5292 6048 6S04 8316 9072 9828 
7'67 1614 2211 S028 3785 4542 5299 6066 681S 8827 908i 9SU 

17"58 
]616 22'. SOS2 8790 4U8 5306 6064 6822 8SS8 9096 9854-

7'69 1518 22"77 SOB6 8795 45&4: 6813 6072 6881 8849 9108 9867 
7'60 1620 2280 80iO 8800 4560 5320 6080 6840 8860 9120 .880 

7'61 1522 2283 so .. 3805 4566 6327 60SS 6849 8371 9132 9S.S 
7'62 1624 2SB6 8048 3810 4672 5884 6096 6858 B982 9IH 9906 

7'63 1626 2JSg 8052 3810 4578 68<1 16104 6867 8S93 9156 91119 
7'64 1628 2292 8066 3820 4584 fi848 6112 6876 8104 9168 9982 

7'85 15BO 2295 8060 9825 4590 5355 8120 I 6885 8415 9180 994. 
7'66 15B2 2298 8064 3880 .596 ~~~: ~~~~ l ~~~~ 8426 8lii2 9958 

7'67 aM 2301 3068 38B5 4602 8iS7 9204 8971 

7'68 1636 2804 8072 8840 4608 5376 6144 6912 8H8 9lt16 9981 
7'69 15'38 2807 8076 S8!5 4614 6883 6152 6921 8'58 9228 8897 
7'70 1640 2310 3080 3850 4620 5890 6160 6930 8410 9UO 10010 

7·71 11542 2813 8084 8855 46116 5397 6168 6989 8481 11252 10028 
7"72 1544 2316 B088 8860 4632 0404 6176 61H8 84112 9264: 10086 
7'73 1546 2819 8092 3865 4638 54]] 6184 6957 8508 9276 10049 
7'74 1548 '822 8096 3ti70 4644 MI8 6192 6966 8514 8288 10062 
7·7S 151)0 2825 S100 8876 4650 6425 6200 6915 8525 8300 lOO7S 

7'76 1552 2398 8104 8880 4606 5482 6208 6984 ~5S6 9812 10088 
7'77 16li4 2391 Sl08 8885 4662 1>489 6JI6 699B 8547 9324 10101 
7'78 1656 23S< 9112 3890 4668 6446 6:1.24 7002 8558 8S36 10114 
7'79 1658 2317 8116 8895 4674 5<63 6282 7011 8569 9848 10127 

7'80 1560 2340 3120 8900 4680 6460 6240 7020 8580 9860 10140 

7'81 1062 2BiS 8124 8805 4686 IHI7 624S 7029 8591 937'2 10153 
7'82 1564 23,6 3128 8910 4692 5474 6266 7038 8602 9384 10166 
7'83 1566 284_ 3182 3915 46.8 6481 6264 10j1 8613 9896 1017. 
7·84 1568 ,28&9 8136 3820 4704 5488 6072 7056 86" 9408 10182 
7'85 1570 2166 3140 9925 '710 5495 6280 7065 8685 9*20 10106 
7'86 1572 28M SI44 8980 '716 5502 6288 7014, 8646 9tS~ 10218 
7'87 15" 2861 8148 89S6 4721 6509 62.6 7083 8667 9Ut 10281 

7'88 1176 2864 3162 3940 4718 6816 6304 709S 8668 9486 IOJ44 

7'89 1678 2967 Sl56 3946 4V'S4 6628 6312 1101 8679 Il68 lOU7 

"to 1680 2870 8160 5950 4740 6680 6UII 7J10 8690 9480 10,70 

7'91 1>82 2315 816' 8955 H46 6637 6828 7119 8701 94" 10288 
7'92 1684 IS76 31168 8060 U61 5614 6886 7128 8712 9504 10296 
7·n 1686 2971 SIV2 3966 iT68 5UI 68" 7137 8UB 9515 10908 
7'M 1688 2382 8116 8970 4764 5558 68&2 7U6 878i 9528 10928 
7'8S l.to 288' 81SO 8976 4170 6666 6880 7156 8746 '640 10886 
7'96 111P2 >888 8164 8.80 4176 6612 6868 7164 8761 9661 10848 
7'97 1694 1891 3188 8885 4781 .6" 6376 1179 8767 9564 '0861 
,"8 1506 2'14 119S '9&0 4788 1186 6884 1181 8718 9676 '0.14 

' ... 1518 11197 alta am ifN 669S 61112 7191 8789 ,&88 10887 
1110 1680 "011 .9110 4060 4800 6800 6400 7l1011 8800 9800 10400 



CENTRAL PO{tTIONS. 41 

hrtIon8 of LengtIIs of 100 Feet. For A..... Inlll't a DeoImal 
to uie Left, 

OR WIDTH OF 8A8& 0. CUTTING IX IrllSr. U r 
14 15 I 16 17 I la 19 2Z 24 26 Z8 I 3Z I!I .. 

~ llUlSII1016 12767/18518 U"O 160., 1802. It526 ~-;;;;;;; 7'SI 
10&18 11280 12082 1.2184113&86 14288 185.f4, 18048 195MI 210016 afOOf 7'52 
1064! 11295112048 12801 13554 14307 16666 18012 IS518 21084 2i086 7'SS 

:~~;g llm :~g~ m~:1 :m~ um ::m ;m~ :::~~ ::m :::: n: 
10584 11340 Hl096 12852 18608 1486,. 18632 1814.4 19686 2U6S tnH 7'56 
10598 11856 12112 12869 186'6 14883 166U 18168 1968' 21196 .4224 7'57 
10612 11310 12lt8 12886 186H 14402 1&616 18192 19708 21224124216 7'S8 
]0626 lJW 121ft 12908 1B662 141211 16698 18jlB 19184 212~2 2i288 7'59 
10640 11400 12160 12920 13680 i4.uo 16720 18240 19160 21280 24320 7'60 

10654 11415 12176 12987 13698 14459 16742 18284 19186 21808 2U511 7'61 
10668 11480 12192 19114 13716 14478 16764 18288 19812 21858 24884 7'62 , 
10082 llU5 12208 12971 18784 14491 16786 18312 19S8812136f JflU 7'63 
]0696 11460 12224 121188 18752 14516 16808 18386 19864 21892 24448 7'84 , 
10710 11475 ]2240 18005 13770 14635 16880 18960 uSiO 21420 2U80 7'85 
10724 HUO 12256 13022 18788 14554 16852 18384 19816 2B48 24&12 7'66 
10188 usos UJ12 lROSH 1380ti 14615 16874 IM08 19941 21476 24644 1"1 
10752 11520112288' 1305l} 13824 14592 16896 18432 19968 2i504 24576 7'68 
10766 11585 12804 13078 198012 14611 16918 18466 18994 21582 24608 7'69 
10780 11550 12820 19090 13860 14690 16940 18480

1

2to20 21660 24.640 1'70 

10794 11565 12396 1310'1 18818 14649 16962 18504 20046 21688 24612 7'71 

~g:~; ::::~! g::~ ~:~:: ::::: ~!::~I ~;:~ ~~~~ ~~:; :~~!: ::;~: ;:;~ 
10888 11610 12384 13158 18932 14706 17028 18576 jOl14 21672 26168 7'74 
10850 11625 1240°118175 18960 14725 17060 18600 20150 21700 24800 7'75 
10864 U640 12416 18192 19968 H744 17072 18624 2017-6 21728 26882 7'76 
]0878 11655 12482 1320$ 13986 14163 17094 18648 20202 21156 24864 7'71 
10892 11670 124(8 18226 1400; 14782 17116 18612 20228 3178. 24896 7'78 
10906 11&85 12464 18248 14022 14801 17138 18696 '20214 21812 14928 7'79 
10020 11700jll.80 13280 HO.O 148"" lJloo 18720 20280 218;0 2'960 7'ao 

lOtS. Jl1l5 U496 13277 14058 14889 17182 1874( 10806 21868 14m 7'81 
1_ 11,,"0 12512 1.,94 14016 )4858 1720< 18768 20882 21886, 2802' 7'a2 
10962 11745 12528 18111 140~ 1481'1 17216 18782 10858 21924 25056 7'P 
10976 11760 125f4 18S'8 14112 14886 17248 18816 10'84 31951 1&088 7'84 

m~~ m~ g~~ ~:m ::m :m: m~~ m~~ :!~~ ~~~: :::: n: 
m~~ g; ~~~~: ::~~ ~!:: ::~: m~ :m~ =: =: :~~: m 
11046 1188. 12th 1841' 1<10. U991 17S58 18986 20514 21092 26248 7'89 
JlOtIO 118l1O 126.0 18480 U2JO 15010 17880 18960 ""0 SlIISO 262S0 7'110 

1101' 11866 12R8 18U7 14288 160.9 1740. 18984 20666 22148 25912 7'91 
11088 U880 12672 18.6, "256 15048 17", 19008 2059' 22176 '6SU 7'92 
11102 llSt5 12688 IS481 142H 15067 17U6 19082 20618 2210< 26876 7'13 
11116 11.10 12'04 18498 14202 15OS6 17<68 19066 206" 22282 25.08 7'94 
11118 11ua 12720 .. 1il6 14310 16105 17'90 19080 10610 22160 2"40 7'l1li 
UU4 11940 12186 13"8S 14828 illS. 17612 1910< JOSH 12268 2541 7'88 
11158 11966 1216"2 196U 14346 15148 17.84 1$128 20722 12316 26504 1 .. 7 
11111 11970 1176b 18686 1416< 16162 11666 191.2 20,.8 JlM4 2_1 1'8a 
11186 11985 1S7S4 18688 US82 16181 11578 19176 20714 UB72 16368 7"9 
UJOO 12000 1_ 1_ 1 .. 00 16200 11600 19,00 SOSOO moo :16600 8'00 



42 PRACTICAL EARTHWORK TABLES, "[8"01-8'50 

TABLE I.-Contenta of Eartbwork In CuIIlo Feet of eeptraI 
Point Two PI_ 

oS i CEN'l'BAL Top WIDTH OF Jh.BANKMDT 

g~J 2 3 I 4 5 6 7 8 9 11: 12 i 13 

~\~~l~~~~~--;;;~'~\~ 
S'02 160! 1406 I 3208 4010 4812 5614 6416 7218 8822 9624110426 
S'03 1606 2409 I B212 4015 4818 5621 6424 7221 8833 9636 10189 
8'04 1608 241213216 4020 4824 5628 6482 72S6 88H 8648 10452 
8'05 1610 2415 8220 4025 4830 5695 6440 7245 8855 96601 10465 
S'06 1612 2418 8224 4090 4836 5642 644:8 7254 8866 9672110478 

::g~ I:~: ;!;! ~!~~ !&!g !~: ~~~: ~!~: ~:~: I ~~~~! :~:! tg~~! 
8'09 1618 2427 3236\4045 4.854 5663, 6172 7281 1 8899 \ 9708 1 10511 
S'10 1620 2430 I 3240 '4.050 4860 I 5670 6480 7290 i 8910 97201 10530 

S'11 1622 2(83 824414055 486615677 6-188 7299 8921 9732 1054s1 
8'12 1624 2436 3248 4060 4872 568! 6t96 7808 8982 9144-, 10556 
S'13 1626 2489 n262 4065 4878 5691 6504 'S11 8943 97-56 1 10569 
S'14 1628 2442\3266 4070 4884 5698 6512 7326 8954 9768'110582 
S'15 1630 2445 3260 4075 4890 5705 6520 7835 8965 9780 10595 
S'16 1632 2448 I 9264 1 4080 4896 5712 6628 7344 8976 9792\10608 

I ::~~ ~~;: ;!~! I ~~;~ I ~~~~ !~~~ ~;~~ ::!: ~~~~ ::~~ :~: 19~;~ 
,8"19 1688 U&71 82761" 4095 4914"1 MSS 6.52 7871 I 9009 9828!, 106" 

8"20 1640 2.60 S21j1l 4100 4920 57<0 6560 7380 9020 9840[10660 

8'21 1642 2463 9284, 4105 4926 574-7 6568 7389 9031 9852 10619 
S'22 1644- 2466 82S814110 4932 1 570.1 6576 7998 9042 51864 10686 
8'23 1646 2,l69 8292 4115 4988

1

1 5761 6584 1401 11053 9871), 10699 

I ::~: ~:~g ;!;: I :igg I :gg !::~ :;;: :~~ ~:~: ~~;! ::g~' ~g~~: 
S·26 1652 2478 3904 I usa 495.15182 6608 7434 9086 991.2 10138 

::~~ ~:~: ~::! ~:~: j :U~ :::; :;:: ::;: ;:!~ ;~~~ :~;: ig;:! 
'8'29 1668 2487 SrnS\414.5 ,ti( 115803 6632 1461 9119 9948 10177 
'S'30 1660 i4.90 8820 I HoO 4980 5810 6640 14.70 9130 9960 10790 

S'31 1661, 2493 SS", I 4155 4986 5817 6648 7Hi 9141 9912 1080S 
8'32 1664' 2496 382814160 4992 6824 6666 14,88 51152 9984 110~~8:1:6 
8"33 1(i66 2499 SSB2 4165 4998 5831 6664 7491 11163 9996 '~:4l 

::~: ~::g i ~~g: :::g I :g~ :g~~ ::!: ::~~ ~:~: :~~: ~gg~ ~g::: 
S'36 1672' 2608 SS", 14180 W16 6852 668' 7624 8196 10032 10868 
8'37 1674: 1611 SB48 4185 6022 5869 6696 76S8 9107 10044 10881 

::~: ~:;~! ~m :~~: :m :~~: m~ :m i~~~ :~~~ 10056 10884 
8'40 1680 i 2520 13360 4200 5040 5880 6120 1560 92tO ~zg:~ ~g:g: 
S'41 1682 I '62, S864 4'05 6046 5887 67iB 7669 9'51 10092 10983 
8'42 16841 25:16 SSS8 4210 6062 li894 67116 7578 8262 10104 10146 
8'43 1686 I 2629 8812 4215 6068 6901 6144 7581 027S 10116 10969 
8'44 1868 2582 8876 •• 20 606' 6908 6762 '696 9284 10128 101172 
8'45 UIBO 2liS6 US6 4'" 6070 .916 6760 7606 91.6 101<0 10886 
8'46 1199 16S8 aS8< .210 li016 6922 6768 7eU 9806 10161 109118 
8'47 1694 26'1 SB88 .296 li082 6909 671S 76118 8817 10164 11011 
8'48 1698 J6{4 SBII '240 1088 6836 6784 7611 '1128 llll16 110'* = ~~: :~ ::::: ~~ :r~ ::1: ::g: WJ :sa: m:g m: 



a'I)l-8'SOJ OENTRAL PORTIONS. 43 

~ of Length. of 100 Faat. For,AreaI Inaan • Deolmal 
to tba LIft. 
DB WIDTH oB' BASB OF Ctrr·TING IN FBJIT. il 

14\15 16 17 18 19 22 24 26 28 32 Q.s 
f------I-~-- - I~ 

11214 12015 1.816 13617 1<418 16219 17622 19224 20826 22428 25632 8'01 

~g:~! }~~:~ 12882 13634 14436 15238 17GH 19248 20852 22466 2566t S'02 
12848 13651 IH54 15SS? 17666 19272 20818 U.8' 26696 8'Q3 

U;;~i !;~~~ 12864 13668 14472 15276 17688 19296 20904 225}2 25728 8'04 
12880 13685 14490 15295 17710 19920 20980 22540 25760 8'05 

1128'1
12090 1281)6 18102 14508 16814 17732 18314 20956 22688 26792 8'06 

11298 12105 1~13 18719 14526 15338 11754 19368 20982 22596 2582t 8'07 
11312 12120 12928 13136 145U 15852 17176 19882 21008 22624 25856 8'08 
11826 12185 12944 13753 14562 16sn 17198 19416 210S4 22652 25888 8'09 
11S.0 l2I50 12960 18770 14:580 15890 17820 194tO 21060 22680 25920 8'10 

11854112165 12976 18'187 Lt~98 15409 11842 19464 21086 22708 25952 8'U 
111868112180 19992 18804 14616 16428 17864 1&488 21112 20786 25984 8'12 

11382 12195 HlOOS 13821 14634 16447 17886 19512 21188 22764 26016 8'13 
11896: 12210 13024 13838 14652 15466 )'1908 19586 21164 22792 2604J~ 8'14 

I IHlOll2"5 
13040 13805 14:870 15f-8b 1793°\ 19560 21190 22890 21)080 8'15 

11424 12240 18058i1S872 14688 15504 1191)2 1958~ 21216 228t8 26112 S'16 
11438 12265 13072 18889 14706 16523 11974 19608 21242 22876 26144\8'17 
11452 12270 13088 13906 14724 15542 i~~~~J i~~:: 21268 22904 22176 8'18 
11466 12285 13104 13929 14742 15661 2129" 22932 26'08 8'19 
Iuao )2300 13120 13940 14760 15580 18040 19680 21320 22960 26240 8'20 

11494 12315 181B6! 13967 14778 15599 18062 19704 21846 22988 2627, 8'21 
ll508 12330 ISHii 18974 14796 15618 18084 19128 21372 23016 ~6S0. 8'22 
11592 12346 13168 18991 li&14 156S7 18106 19762 21898 29044 26886 8'23 
11656 12360 13184 1400B l4.832 16656 18128 19716 21424 23012 26868 8'24 
11660 12375 18200 14025 1(860 15676 18160 19800 21450 23100 264,00 8'25 
11li64 12890 18216 1(042 14868 15694 18172 19824 21476 29128 264:32 8'26 
11578 12405 18282 14069 14886 l5na 18194 1»848 21502 23156 264641 8.27 
11592 12420 18248 U076 H904- 15732 18216 19872 ~1j)28 23184 26496 8'28 
11606 124S. 1326i 14093 14922 15751 18238 19896 21564 23212 26528 8'29 
11620 12.50 IS2S0 14110 Ug.o 15710 18260 19920 21680 23240 20560 8';10 

116B< 12465 13296 14121 14958 16789 18282 18944 21606 28268 26582 S'31 
11648 12480 13312 14144 14976 15808 18304- 19968 21632 28296 26624 8'32 
)1662 124:95 18828 14161 U994 lli1121 18828 19992 21658 23824 "666 8'33 
11676 12510 181144 14118 111012 15846 18348 20016 21684 2,8ii2 28688 8'U 
11690 12526 19960 14185 16080 16865 lIno .00;0 21710 29880 26120 8'35 
1170. 12540 13871 14212 150.8 1588. 18892 2006< 21196 23408 2SV.2 8'3' 
11718 11655 !S892 H22!;1 15066 1590S 18114 20088 21762 23t86 2878' 8'37 
11782 12570 lS408 14 .. 6 150&4 l6922 18.86 2011. 21788 18.64 26818 8'38 
1IU6 U68S 1U2, 1.268 16102 15941 IM58 20136 21814 ."92 26848 8'39 
11760 12600 15«0 11180 15120 15960 18.80 20160 21840 38520 16880 8'40 

1117. 12615 13466 14297 16138 U91D 18502 lItll84 11866 295,8 26912 8'41 
11188 12680 13412 14SU 15156 15998 18524 fO'08 .1892 2857. 26.« 8'42 
11802 UM' 15'88 USBI 15174 16017 18 .. 6 28232 21.18 29604 26976 8'43 
11816 1'860 1860' 11348 15192 1603f 18568 20266 218<4 23612 27008 8'4. 
11810 12676 1~~ 1186' 16210 16055 16690 20280 .1970 28660 .70.0 8'45 
11844 1200 181198 USB' 15.28 16014 18612 2080. 21996 22888 .1072 8'48 
11668 12705 1155 US8. 15146 160tS 186S4 201l28 22011 28716 2710. 8'47 
U87. UUO 18568 HU6/102M 161Ujl8656 20162 220'. 287f. 27128 8'48 
l!~ m85 laas~ll"88 16282 16181 18818 20376 1207~ 18112 J!!~ 8'49 
11. __ 127110 1360"}1'160115300 16160 1"00 lItliOO 12100 23800 .1~ s·.., 



44 PRACTICAL EARTHWORK TABLES; [8"51-91» 

TABLE I.-Contents ot Earthwork In Cubic Feet of CeJ,Itraf 
Point Two""_ 

-!Ii ConAL Top WIDTH OF EMBAB'JOnur'r 

~ 2 3 4 5 6 
7 \ 8 

9 11 12 13 
i-

S'SI 1702 2558 840' {2nD filO6 Gl57 6808 7659 1)961 1021 2 11063 
S'S2 1104 2656 Sf OS 4260 5112 5964 &816 7668 9372 10.2 4- 11076 
S'S3 no. 2569 8412' 4265 5118 ::i~ i :::~ 7677 &88S 102S 6 11089 
S'64 1708 I 956' 8U6 4270 61" 7686 &S9, 10"' 8 11102 
8'SS g:grm: 8"0 4215 5)80 5985 6840 7696 9405 10'6 o HIlS 
8'SS S'", 4280 51S6 5992 6848 7704 9416 1021' 11128 
8'57 17a 2571 S'28 .285 \ .142 6999 6866 77lS 9427 1028'\ 1114l 
8'58 1716 2674 8482 4290 5UB 6006 6864 7721 9,88 10296 11154 
S'S9 1718 21)71 S438 &295 IB54 6013 Gsa 7781 94.49 10308 11167 
8'60 1720 2680 8440 '800 51.0 6090 6880 7740 9460 10S'O 11180 

S'SI 1722 2E88 8tH 4305 5166 6027 6888 7749 9471 10SS'/1ll9S 
8'62 172' 2586 8448 'S10 5172 6034 6896 7758 948' 10SU n'06 
8'63 1726 2689 845' 4315 5178 6041 690. 7767 &498 10856 11219 
8'64 1728 2592 S456 4820 5184 6048 61H2 7776 9504- 10368 11232 
8'65 1780 2595 S'60 4825 5190 6055 6920 7785 9515 10880 112'0 
S'66 1782 2598 5464 4350 lilt6 6062 6928 7'194 9526 10392 11258 
S'67 1184 2601 8468 4835 5202 6069 6936 7808 9587 10404 11271 
8'6S 17:-16 2604 8472 4B40 6208 6076 6944 7812 9648 10416 112S. 
8'69 1738 2607 8476 4845 fi2H 6083 695S 7821 9559 10428 11291 
8'70 1740 2610 8'80 4850 5220 6090 6960 7830 9570 10440 USIO 

8'71 1742 J618 848' 4855 5226 6097 6968 78S9 9681 10452 118'3 
S'72 1744 2616 8488 '860 5282 6104 6976 7848 9592 IOi64 lIS8. 
S'73 lU6 26}9 8'92 4365 52S8 6111 6984 7867 9608 10476 11349 
8'74 17'8 2622 8496 '870 &244 6118 6992 7868 9614 10'88 11362 
S76 1750 26215 .600 4&76 &250 6125 7000 78'15 '9625 1G600 1187& 
S'76 1762 2628 8504- '880 5256 6182 7008 7884 9636 10512 U388 
8'77 1754- 2881 8608 4985 5262 61S9 7016 7893 9647 10524 11401 
8'78 1756 26M 8612 4390 5288 6as 7024- 7902 9658 10536 1141t 
8'79 1768 2637 8616 '396 5t'14 6163 7032 1911 9669 10648 ~llli 8'80 1700 2640 85'0 4400 6280 6160 70<0 1820 9680 10560 

8'81 1762 2648 35'. 440& 8286 6167 70'8 7&29 9691 1067' n463 
8'82 176i '646 3528 'HO 629' 6174 7066 7&S8 9102 1058i 11466 
8'83 1766 2649 3682 4415 6298 6181 7064 1947 8713 10696 IBn 
8'84 1768 2652 3616 4420 580' 6188 7072 7.66 &72' 10608 Jl492 
S'8S 1710 2666 3540 4425 6810 6195 7080 7&66 9785 IOSSO 11606 
8'S6 J712 2658 86H USO 5316 6202 7088 7974 9746 10632 11518 
8'87 1774 2561 8048 44.85 6822 6209 7096 7988 9151 10644 11581 
S'88 1716 2<184 8552 I{<O 8328 6216 1104 '1992 9768 10656 lUi4:4 
8'89 1178 2667 3656 4US 58S' 6223 7112 8001 &779 10668 11561 
8110 1780 2670 8560 4450 6840 62S0 WIO 8010 9790 10880 11670 

8'91 1782 2678 866' 4455 6846 6287 7128 80U 9801 10692 11688 ' 
8'lIi 178" 2676 8668 4460 6362 6244 7186 8028 9812 1070' 11596 
8118 1786 267. 11672 U65 6868 6251 7144 8087 8828 10716 11609 ' 
8114 1788 2682 •• 76 4:470 6S64 6258 7162 8046 98S • 10728 U622 
8115 17&0 2686 5680 4t75 6870 6265 7160 806. 88n 10740 1163& 
811. 1m 2688 86114 U80 6876 6211 7188 806' 9866 10'76' 11648' 
8'97 1m i691 8688 1485 !;I8' 627. 7176 8078 9867 10764 11681 
8'9~ 1796 2694 III" 4490 6888 6286 711! 80alI 9873 10776 1167. 
8119 1798 1697 3696 U96 5~94 6298 7192 8()91 1889 10788 m: 11'011 1800 2700 8600 '600 5'00 8110 7800 8100 9800 WSOO 



~il-9-00] CENTRAL PORTIONS, 45 

Portions of Length. of 100 Feet. For Araae Insert a DeoImai 
to tie Left. 

OR WIDTa OF BA,81!l Oli' CU'TTIN~ IN FBST. i1} i 
1'14115 [16 17 18 19 22 24 26 28! 32 1 ~ 

1~ 12766.~ lU,67 ~ ~ 18722 ~ 22126 2S828[~I~ 
11928 12780 18682 144:84 16986 16)88 181H 204:48 22152 23866 27260418'52 
119.42112195: 18648 14501 15364 16207 18766 20412 2~.n18 28884. 272i6 S'S3 
11956' 12810119664 14518 15812 16226 18788 20496 22204 231H2 27828 8'54 

1

11970112820)13680 }.lOSS 1&390 16245 18810 20520 22280 2394012786°18'55 
~::::j i~~:~l ::~~; ~:~~: :~!~: ~::~: ~:~~! ~g:i: ::~~~ ~;::: :~:~: :::; 
12012\ 12810 13728 14586 154H 16902 18876 2051)2 22308 24024 27466\ 8'58 

I 12026 12885 137H U60S 15462 16821 18898 20616 22384 24002 27488 S'S9 
12Q40 12900

1

13760 14620 16480 16940 18920 ::r0640 22360 2408°11 2752°1 8 '60 

12054 12915 18776 14637 1549S 16859 18942 20664 22986 24108 27552 8'61 
12068 12930 18792 J.{6&4 16.516 16B'lS 18964 20688 22412 24186 21584 8"62 
lt082 12945 18808114671 15584 16397 IS986 20712 22438 2U64 27616 8"ga 
12096 ]2960 18824 14688 15552 16416 19008 20736 22464: 24192 27648 8'64 
12110 1291& laB40 U705 15570 16435 19030 20760 2li1490 24220 27680 S"S5 
12124 ]2980 188561 14722 155B8 16t54 19052 20184 22516 24248 27712 S'66 
12188 lIi(1()5 18872 B799 16606 16479 19074 20808 23542 24176 27744 S"67 

g~:: ~:~:~ i::~~! ~!~;: ~g~:; ~::~~ ~:r~: ~~::: ~~~~ ~:~~ :;~~; :::: 
12180 13050 18920! 14190 16660 16580 19140 20880 22620 24360 218iO 8'70 

~~~ ~~g~~ ~:::~ i!~g! ~::;~ ~~::: ~:~:; ~:~~ ;~:;: ;:~~: :~:~:I :~~ 
12222 13095 13968 14841 15714 16587 19206 20952 22698 2H:H 2798618'73 
12236 13110 19984 14868 15732 16606 19228 20976 22124 2U:'1~ 27968 8'74 
12250 18125 HOOO 14816 15150 16625 19260 21000 92760 24500 28000 8'75 
19264 13140 14016 14892 15768 16GB 19972 21024 22776 24528 28082 8'78 
12278 19165114082 14909 15186 16663 19284 21048 22802 24566 28064 8'77 
12292 13170 140i8 14926 15804 16682 19316 91072 22828 24584 !80i16 8'78 

::~g ~:~ ~:~~ ~:;:~ ~::~ ~:;~~ ~:::g ~~~:g :;:~ :::!~ =~:~ :~~: 
123S< 13216 14096 14977116858 16759 19382 21144 22906 .. 668128192 8"SI 
12M8 13280 1,112 14994 15876 16758 19404 2ll6S 22982 24:SiS 2822{ 8"82 
12862 18246 14128 16011 15894 16717 IS!26 21192 22»58 24124 2826ii S"U 

~;:~~ ~:i~~ ::~:~ ~:~;: i::~ ~:~!: l~!;~ :~:~g ::g~: ::~:~l ::::~ :::: 
12lUj 13290 14176 15062 15948 18S3l 19492 21264 23036 24808 2aBlt2 8'86 
12418 13805 lU92 15019 15966 16858 19614 21288 23062 21856 28884 8'87 
12412 13820 1'208 15096 15984 1&872 19686 21812 28088 24:864 28tJ6 S·S8 
12446 18380 U224 1511S 16002 16891 19558 21336 21114 24892 28448 S"89 
IlI4GO !SSDO 14240 15180 16020 16910 10580 21860 2SUO lI4920 28480 8'110 

12474 185<16 14266 15147 16088 16929 19602 nSSi !l166 1'''8 28512 8'91 
12488 15880 U272 16164 16066 169.8 1962< 2U08 23192 2.B76 286" 8'92 
12502 13895 14288 15181 16074 16967 1964:6 214-82 28218 2600i 28616 8·83 
12.16 18410 USO' 16198 16092 16986 19668 21456 132U 26092 28808 S'94 

:::~ ~:!:~ 1::: i:m :::~ g= ::m ~::~~ :~: ~= =~ :::: 
11508 11465 !ta52 16249 16146 170tS 19784 tt628 13812 UU6 287'04 8'"e7 
11172 11410 It!~1162S6 161M 17062 19766 21552 I3S~8 BU4 28736 8'98 
1_ 1S<85 14384 161118 11182 17681 18178 31816 lIIISH 15172 28168 8'99 
1_ IJ600 1_ 15100 16100 17100 19800 11800 sawo 281001 i880i 9'110 



46 PRACTICAL EARTHWORK TABLES. [9'01-9;6.0 

TABLE 1.-Contenta of Earthwork In Cublo Feet of Central 
Point Two 1'1._ 

.s 1 \ OEliTBAL Top WIDTH OF EMBANK>!"", 

~ 2 3 4! 5 6 7 I 8 9 11 12 113. ' 

~~~~~-;';'-~;I~~~ 10812 ~ 
9'02 lS04 2706 8608, 4610 6412 6814 7216 8118 8922 10824 11726 
9'03 1806 2709 8612 1/ 4616 liUS 6821 7224 8127 99gS 10830 11199 
9'04 1808 2112 3616 4520 6:124 6828 7232 8186 614 108tS 11762 
9'05 1810 2715 8620 4526 5480 6835 i 7240 8145 I 99,'i5 10860 11765 
9'06 1812 2718 86.414530 6486 6342! 7248 8154 I .966 10872 11778 
9'07 1814 2721 3628 4585 54042 6349 7256 8169 9977 10884 11791 
9'08 1816 2724 8682 '640 5448 6856 7264 8172 9988 10896 H804 
9'09 }818 2727 3636, 4546 54.54 6869 7272 8)81 9999 10908 11817 
9'10 1820 2730 364:0 4550 6460 6870 7280 8180 10010 1092Q 11830 

9'11 1822 2733 8644 4555 5466 6377 7288 8199 10021 109S> 11848 

::glm: .736 3648 4560 5472 6884 7296 8208 10032 10944 11866 
'789 866> 4666 5478 639} 780t 8217 10048 1"1166 11869 m I :~:~ 2742 8656 4570 5484 6S98 7812 8226 10054 10968 1188S 
2746 3660 4615 6491) 64:05 7320 8235 10065 10980 1189 

9"16 1882 2748 3664 t580 6486 6412 7328 8244 10076 10992 11908 
9'17 183f 2761 8668 4585 5502 6U9 7336 8253 10{)" 11004 11921 
9"18 1886 2'154 ssa 4580 6608 6426 7SH 8262 10098 11016 1193(. 
9'19 ]888 2767 9676 45U5 5514 6483 7362 8271 10109 11028 11947 
9"20 18'0 2760 8680 '600 6520 6440 1860 8280 10120 1104:0 11960 

9'21 1842 2769 3684 4:605 6526 6447 7368 8289 lOIS I 11051 11978 
9'22 18U 2766 8688 46]0 6532 641H· 7378 8298 lOlf2 1106t- 11986 
9"23 1846 2769 8692 4615 6611t< 6461 1384 8307 10153 11076 11999 
9"24 1848 ,2772 5696 4620 5514 6468 7892 8316 10164 11088 12012 
9"25 1850 1775 8700 '626 5550 6476 7400 8325 10176 IllOO 12025 
9'26 1852 9778 870' 4630 65&6 6482 74-08 8834 10186 11112 12088 
9"27 185, 2781 S708 4685 5562 6489

1"16 
8MS 10197 11l2~ 12051 

9"28 1856 2784 3712 4640 6668 6496 U2{ 8862 lOa08 11186 12{)6f. 
9"29 1868 2787 8716 4645 6574 6608 7182 8861 10219 11148 12077 
9"30 1860 2700 8720 4660 6680 6610 7440 8870 10280 11160 12080 

9"31 1862 2798 8724 4665 5586 6517 1448 8879 lO2l1 111'12 1210B 
9·32 1864 2796 8728 '660 6692 '6~ '"f 10252 11184 12116 
9'33 J866 2799 8782 466. 5698 MSI 7464 8397 10268 HUB 121J 
9"34 1868 2802 S786 4670 660. 6588 7412 8406 10274 11208 l2lt2 
9"35 1870 '806 87'iO .676 6610 6046 7480 8t16 1028' 11220 121. 
9"38 1872 2808 37U: 4680 6616 6552 7488 842. 10296 U2S2 12168 
9"37 1874 2811 3748 .635 5622 6569 7496 848S 10801 112U 12181 
."38 1876 'su 8752 46110 66.8 6666 '60, 8H' 10318 11$-6 12194 
9·39 1878 1ll1. 87.6 4696 668' 6618 7612 8461 10329 11268 l2207 
9"40 1880 2810 3760 <700 6840 6680 7620 St60 10340 11280 12120 

9"41 1882 28'8 376' 4706 6646 6587 7.28 8469 10S'1 11292 uIBa 
'"42 l.g, '826 8768 4710 11662 6594 7636 8418 10862 11IW li246 
9"43 1886 2829 S772 4715 6658 6601 1544 SoJS1 10873 11816 121.9 
'"44 1888 2882 8716 4720 666, "6608 1062 8'96 1088' 11828 12212 
9"45 1890 288. 8780 4725 6670 6616 7660 8606 10895 US40 I:: ."« 1892 2888 17St 4180 6<176 6622 7068 86U 1~0. lIB6 
9"47 1814 .841 8788 4786 668. 661. 7576 8628 10417 11864 U8H 
9"48 1896 284' 8192 '740 6688 6688 7684 863. 10U8 U876 12324 
9"49 1898 IBt! 8796 .m 6614 6U8 769' 8UI 10.89 llSSS 12317, 
S·IO 1800 :1860 8800 "60 8700 8800 7600 8550 /10.60 11400 Uaw' 



CENTRAL PORTIONS, 47 

Partlon. of lengths of 100 FsIIt. For Araaa Inewt • Deolmal 
to de left. 
OR WIDTH OF BASE OF OUTTING IN FEET. 

~ll 

'14 15 I 16 I 17 18 19 22 24 26 28 3Z ~ 
-1------------

\ ..... 

12614 13515 14416 16817 16S118 17119 19822 21624 28426 15928 28832 9'01 
12628 18580 14482 15884 16236 17188 19844 21648 23452 25256 28864 9'02 
1264.2 18545 14448 15351 16254 11157 19866 21672 29478 25284 28896 9'03 
12656 19560 14464 15368 16272 17176 1$1888 21696 28504 215812 28928 9'04 
12670 18575 14480 ]5985 16290 17195 19910 21720 S8590 25840 18980 9'05 
12684 195eO 14496 IM02 16308 11214 19982 2174-4 23556 25368 28992 9'06 
12698 lB6{l1i 14.512 15U9 16826 17288 198M 21768 23082 2.5896 29024·9'07 
12712 13620 14528 15486 1684:4 17252 191116 21792 28608 25'24 a9056 9'08 
12726 186S5 14544 15458 )6862 17271 19998 21816 28634 25452 29088 9'09 
12140 18&50 14560 ]54:10 16380: 172~O 20020 21840 23660 26.80 2e120 9'10 

12754 13665 14516 15481 16398117809 20042 21864 28686 25608 29162 9'11 
12'168 13680 14692 16504: 164161 17328 20064 21888 23712 25536 JBIS4 9'12 
12782 18695 )4608 15521 16484 1134.7 20088 2nu 2378, 25564 S9216 9'13 
12796 iSno U624 15588 16452 17366 20108 21996 2876' 25592 28248 9'14 
12810 18725 14640 15555 16470 17885 20190 21960 2319() 25820 2»280 9'15 
12824 1874-0 14656 15572 18488 17404 20152 21984 28816 25648 29312 9'18 
12898 13155 Ha12 15689 16506 17428 20tH 22008 28842 25676 2gBft 9'17 
12852 18170 a688 15606 16524- 17442 20196 22032 28868 25704 29876 9'18 
12866 18786 14'104- 10623 16542 17461 202lS 22{)56 2888' 26792 29408 9"19 
12880 18800 H720 156{0 16560 17480 20240 22080 28920 25760 29410 9'20 

12894 13816 14136 16667 16678 11499 20262 2210. 23946 25788 '9472 9'21 
12908 18890 U752 16674 16596 17618 2028. 22128 28912 25816 29504: 9'22 
121122 198.5 14768 15691 16614 17637 20806 22152 2se.8 25844 29536 9"23 
12986 1s860 14784 16708 16682 17656 20828 22116 24024- 25872 29568 9'24 
12960 18875 14800 16726 16650 17676 20850 02JOO 24060 25900 29600 9"25 
12964 la890 14816 15142 Hi6GS 11594j 20872 22224 24076 25928 29632 9"28 
12978 18905 14832 161M:! 16fS86 17618 20394- 22248 24102 25956 21664 9'27 
129'2 18920 14MB 16776 167(l4 17682 20416 22272 24128 26984 251696 9'28 
18006 1S~85 1486t 1579S 16722 17661 20488 22296 24154- 26012 19728 9'29 
18020 13950 14880 15810 167(0 17670 20460 22820 "180 26040 211760 9'30 

]8034 19966 14896 16827 16768 11689 20482 223H 24206 26068 29792 9'31 
180.8 13980 149}2 15844 16776 17708 20604 22868 U28! 26096 298t4 9'32 
13062 13995 14.928 15861 16794 17721 201;20 22892 24:268 26124 U866 9'33 
n07G 14010 14.944 1687' 16812 1774:6 90048 224J6 24284 245162 29888 9'34 
13090 1402. U960 16895 16830 11165 20570 22440 USIO 26180 29920 9'35 
13]04 1404-0 14976 15912 16848 17784 20592 22464 2'336 26208 29952 9"S8 
18118 H055 U.992 16929 16866 17803 20614 22468 24862 26236 9998' .'37 
13182 14070 15008 16946 1&884 17822 20636 512612 24888 2626 • 80016 9'38 
18146 HOS. 16024 15965 18902 17841 20658 .92586 24414- 26292 SOO.8 9'39 
1S160 UlOO 160.0 15980 16920 17860 20680 22660 2«'0 26820 88080 9'.0 

1817' Ull' 15056 15297 16938 llB7~ 2070 2 22684 ~;t 26MB 30\12 9'41 
13182 14180 16072 16014 16956 17898 2072 4 22&08 .687 6 SOU 49'42 
18202 14145 16088 16081 16974 11917 2074 6 22&82 24518 2640 4 80116 9'43 
13218 14160 16104 160'8 16S92 17916 2076 8 22656 24:544 2641. 1020 89'44 
111280 :~; 15180 1606 5 17010 11965 20790 liMO 2457 o 2U6 o 8024 o .'411 
11:144 16186 1608 2 17028 17114 2081 , 22704 2469 6 .Sf8 8 sou :::l; 18l!118 Hi06 16152 16099 17046 1109 3 2088 , 1117:18 2462 2 ,651 6 solO 
!SIn 14120 16168 1811 6 1706 4 18012 20856 2215 2 ,48' 8 SIIU • 10838 "411 
IUS6 Hili. 1018! 16188 17082 18091 1087 8 U71 6 1467 4 S667 = "49 
1_ U260 16200 181.a 171011 18010 20900 .1800 :14100 0<1600 "50 



48 PRACTICAL EARTHWORK TABLES. (9'61-10"00 

TABLE I.-Contenta Of Earthwork In Cublo "Feet of Central 
Point T_ P~_. 

:!Z$ OENTRAL Top WIDTH OF EKBANKMIt)1T 

frO. 
2 S 4 51 6 

7 8 9 11 12 13 c.!:! 

4745 -;;;; 

,-
9"51 11102 2803 880. 6857 7608 8559 1046 I 1141 2' 12883 
9"62 1904 2896 !i808 4760 ' 5712 6664 7618 8568 Ion 2 1142 4: 12876 
9"53 1906 2859 3812 4:765 j lil1B 6671 7624 8671 10i8 8 U43 6 I'S89 

::~: ~:?~ I :~:: 8816 4i'10 16124. 6678 7682 8586 1049 4. 1144 8 12403 
3820 4775 5780 6685 1640 8595 1050 5 1146 o 12415 

9'56 1912 J 2868 3824 4780 6136 6692 7648 8604 1051 6 1141 2 12428 
9°li7[ 1914 2871 8828 4786 5742 6699 7656 8613 1052 '1 1148 " 124'1 
9'58 18lJ) I 2874 8882 4790 5748 6'106 7664 8622 1058 8 1149 G 12454 
9'S91 1918 2877 38S. 4795 6754 6713 7672 8631 101>1 9 1160 8 12467 
9'6011920 2a80 8840 4800 5760 6120 ". "T~ o 1152 o 12480 

9"61 1922 2888 3844 4805 5166 6727 7688 8649 1057 I 1153 a liiDS 
goa2 1924 2886 8848 4810 5772 6784 7696 I 8658 1068 1 1154 t 12506 
9·63 1926 2889 8852 4816 5718 6741 7704 8667 1059 S 1166 6 11519 
9"S4 1928 2892 88'6 1820 57811 6748 7712 8678 1060 1 1166 8 12682 
9"65 1930 2895 8860 4825 5790 6755 7720 8686 10616 11680 12545 
9'66 1932 2898 3854 4830 6196 6762 7728 8694 10626 11692 12558 
9"61 1984 %901 386B 4835 6802 6769 7136 870B 10&37 11604 12571 
9'68 1936 2904 8872 48'0 5808 6776 77H 8712 10648 11615 12584 
9"69 }938 2907 8876 4846 6814 6i83 7752 8721 10669 116'8 12597 
9'70 1940 2910 3880 4850 5820 6190 7760 87S0 10670 11640 12610 

9'71 1942 2913 3884 4865 5826 6797 7768 8739 10681 11652 12623 
9"72 1844 2916 8888 :~:~ ! :::~ 680. 7776 8748 10692 11664 12636 
.'73 1946 2919 8892 6811 1784 8757 10703 11676 m:: 9"74 Ui4S 2(122 8896 ::~g / ~::t 6818 7792 8766 10714 11688 
9'75' 19.0 2925 8900 -6825 7800 8775 10725 11'100 12615 
9"7 6 1162 2928 3904 4889 5856 6832 7808 8784 10736 11712 12688 
9'7 7 J»D4 2911 8908 4886 5862 6839 7816 8798 10747 1172~ J2701 
9'7 8 1956 2g84 3912 4880 5868 6S46 7824 8802 10758 117S6 127U 
9"7 9 1958 2931 8916 4:890 6874 6853 7882 8811 1076. llU8 12727 
9'8 o 1960 3940 3120 4900 .sse 6860 7840 8830 10780 11160 12140 

9". I 19611 2943 8924 4905 5886 6867 7848 8829 ]0791 11772 12758 
9".2 11164 29'6 8.28 <910 6692 687< 186tf 88SS l(Jtro'i urs. 1"'66 
9"83 1966 29019 8982 4915 5898 6881 1864 8847 IOSH 11196 12719 
9"84 18S8 296' 39S6 4920 5904 6888 1812 8856 10824 11808 121i3 
9'85 1970 2955 8140 4925 6910 6895 7880 8855 10835 11800 12805 
9"86 11172 2958 8944 4980 51116 6902 7888 88H 10846 118Si 12818 
9'87 1914 2961 8948 4985 5922 690. 7898 8888 10857 1184-4 12881 
9"88 1976 2W4 8952 Uto 5928 6916 79Q4 8892 10868 11856 ll8H 
."89 1918 2967 8956 4945 WS. 6923 79t2 8901 t0879 11888 1285' 
9"90 1980 2»70 S960 4950 .940 6930 7020 8910 10890 11880 12870 

9i11 1.,2 '873 '984 495& 6846 6987 1ot8 Sl19 10101 1189 12S88 
9'92 19t4 .'6 B968 ~960 '9': 69H 7m 81138 10913 1190f. 1"118 
9"S )i86 1979 3.72 4965 6968 1961 7944 saS7 10928 111116 12909 
9'9 I1H!8 lilS2 8816 4970 5964 6968 710. 8li46 lOllS' 11928 12922 
9'85 1ft() 2985 S980 <i76 6910 6965 7960' 8elll :::: f::;~ 1.1IlS 
9'96 1192 2988 888. U80 69r6 6912 79~S 886i 129'8 
11'97 '09' 29" 8888 ,"85 P62 697. 1it?6 8913 10967 1196. 12961 
8'S8 1986 11994 SIlO2 .900 n88 ~988 1j184 St82 10878 1l9Y! 1181< 1m 1898 21197 8996 &995 .... ' 68$3 7 ... 2 8801 

~=:= 
11887 -1000 -6000 6000 '1000 8000 BOOO 
I_ 

., 



CENTRAL PORTIONS, 

Portions of L.ngths of 100 Feat. For Are.. lnaert • lItIoimal 
to th4J Left. 

OR WIDl'H ott BASS 01' CUnING. il 
_I:'_ ~I~ 17 !_I_S_I~I 22_1~1.~61 28+_~~1~ 
13814 14266 1.116 16161: I7ll8' 1808'! 20922 22824i 24126(,66'8

1

30432 S'SI 

~:::~ ~:::~ ~:=:~ ~:~~! g~::11 ~~~~~i ~~:!: ~~:~~\ ~~;;: :::~: :~!:~ :::~ 
13366 14810 16264 16211) 11172 181261 20988 22896 :14.804 2671<1 80528 9'54 
11870 14326 lfiSSO 16295 17190) 1814:)121010 22990 248:\0) 267iO 80&60 9'55 
18984 14340 1Ii296 16;t(ii2 11208

1 
18164 21('32 329H 24856 26168 30682 9'SS 

18398 US55115S12 16269 112;16 181881 210U \!i968 2H82 2679&18U62.. 9'&7 
18.12 14;i70 16528 16286 1724:l118201l1 .s1016 2299~ 949)8 26824 806661 9~S8 
18426 14S8511634~ 16308 1726211822111 210981231.)16 2i934 268152 80888

1
. 9'59 

lSt40 lUOO

l
16850 16320 17280) 1824U

1 
21120 280(0 24:96'J 26SB\) 807.101 9·aO 

13464 lU15 15376 16887 17298i 18259'1' 21142 2a0640 2U86 2690~ B07&2j 9·S1 
13i68 144:30 16392 1635( 1781til18i78 21L6tl2S088 2~012 26YS6 S0784 1 9·62 
HH82 144!6116tOtl 16871 11334 18281 211S6 23112 2503S 2696~ 80816\ 9·63 

;::~g :!!;~ ~~::~ ~::g: g:~'~1 ~::~~l :::~~! ::~:g ::g:~ ~~g~t :~::~I :::: 
~~::: uuo l6Uli 16422 17S8~ ISlSfHi 21iiilll 28181 26116 270t8 309121 :::; 

15552 ~!:~g ~~!~~ ~::::\ g:~ll ~:;~~I ~!:~~: i~~~~ ~:l:! i~~~: :g~*:i 9·88 
18566 U5S51 16504 l6U3, IHU! 184:11 ~nSl811 28256 2519{ 27132 iHoosl 9·S9 
la580 14650: 16520 IU4.901114.60i 1843u 2HJ.lO :Ja2Su 25121.) 21160 810iOI 9'71,) 

13694 14565: 15536 16307 17471:!1118H~ 21362128804 2524.6 27188 3'110101"'1; 9·71 
13608 H580! 15502 1652. 17496 13461) 2US! 28828 25212 2121ti 9'72 
18622 145951 15568 16541 175H 1848i 21406/2:3352 25298 21241 SIIS6 9·73 
Ja686 H6W) 16684 lIS66B 1153Z1 10:606 2'I4.t8 23570 ZIi3J{ 2Tllt BU68: 8#74 
Ia660 14625: 166UO 16675 176601 18526 21450 28400 l!5350 2730(' 8l2001 9·75 

~::~~ ~!::~! ~::~~ :~:~: ~~!~:i ~:~!! ~~!~:i ;:::! ;:~~; :i::: 31282 ::~; 
Ui682 146iOl 1564ts 16626 176041 181i8~ 215161 28172 2nUS 219t1t ~~~::\ 9'78 

I ~:~~~ ~:;~~i ~::~~ ~::!~ g::~! !~:~~ ;~:!gl ::::~ :~!~~ ~i:!~ :~::~l ::~: 
, lB7" I47J 15696 166711 1765S! 186S. 2158'/ 235U 255061 21m 31BP,i 9'S1 
I 1S74:8 lf73u! 16712, 16694)17.76 1865h 21604129568 25632, 27t9a 814241 9'82 

I 18762 U746! 1(728) 16111 17d94. 18tin Z{626 2S59 ,25558127624. 81.66. 9"83 

~:;~ ::;~~; ~:~:~: ~:;:~'I g~~~ ~~;i~ :~:i~1 :;:!Z i:~~~i :~~:~ :::;~I :::: 
! IS80i U190i 161761 16762 17748 18734 21692 2366! 206801 27608 31552! 9'86 

I
lS81S Ij805! 16782 16i71~1 17166 IS7uIi 21714 236gS 256621 21686 3l584: 9'87 
]S8S2 148201! 16808

1
, 16796 {1'lBi 18172 217Sti 2il712 2568B

1
1 276fH 816161, 9-88 

lSS46 14836 15824
1 

\GlllS 178l1.l! 18791 21708 28186 26714 21692 3164'3 i 9'89 

1

13860' 14:860 168{O 16830 17820 18810 21780 23160 2574°127720 815801 &'90 

18874: 14.865 16866\ 16841 1'1858 18S2~ 21802 23784 25766f 2714:8 81112 9'91 

l 
US8S 1488U 16873/16864 11856 188jb 2JB2i 2SBOb Z5793 27776 8{7'4 9'92 

'
13902 14896 UiaRS 16881 17874 Itlti61 21846 28832 25818 21804. SI116 9'93 
13916 U910 169U4:116898 17892 18tsSo 21868 23050 2.,844 27832 31808 9#94 
13200 1492& 1&900 1691. 17910 1890, 218>0 28880 2&810 21860 81SIO 9'!~ 
U9H 14940 16916 169a2 17928 18!t24 21912 239114 26S96 21888 31812 .... 
U958 14966 )5562 1'849 11S46 }894,'j 2USl 251121) Ziti" 21916 BISQ. 9"7 
1S972 U970 15&68 16»66 11~64 lfi96.: 21856 289b2 '&948 179"~ 31986 ..... 

~> 18986 14..86 151184116183 17982 l&9tU 21978 1897. 269]4, 27972 31868 !.!~ 
" 14000 161JOO 16000 17000 18000 1900\ 22000 24000 26000 2800'0 81000 1 0 ~ 



:'0 PRAL'1'ICAL EARTHWORK TABLES. (20'OO-7ltOO 

TABLE 1.-Contents of Earthwork In Cublo Feet of Central 
Point Two PIaoea 

o:S i l CENTRAL Top WIDTH OF Elf8ANKJfENT 
Q.rao. i 

~:_2 ___ 3_ ~_1_5 ___ 6_;r___ _8_1_9_ ~_ . ~ ~ 
20'(101 .000 6000 8000 10000 12000 UOOO 16000' 18000 29000 24000 itJOOO 
30'00\6000 fIOOO 12000 )5000 18000 11000 2~00012'000 saooo 96000 89000 :g::: ,: l::~ ~~2~1 :~~ = ~= ~~I :::: :: ::::::~ ::0 
60'00 12000' 18000 24.000 80000 86000 42000 48000 64000 660()(f 72000 78000 
70'00 1404012100°, 28000! 80000 ,"000 ~.OOO 66000163000 710001 84000 .,000 

Chapter III.-Prepal'ation of Tables for the Contents of the 
Slopes and Table H. 

20. Method of Preparation of the Table for IInding Area of 
Cross-Section of Siopes.-Let Fig. 7 represent the bank, or, if 
inverted, the cutting; in which the horizontal lines a.re supposed to be 
,h foot apart. Call this depth h. Taking only one slope, say the left
band one, its area will depend on the value of S. Thus for any depth, 
AE, the area of the triangle ACE or BFD equals, CE or FD being equal 
tu Sh. 

~ h x Sb = i b'S ••. (27) 

The area. for an additional depth h, EElJ equa.ls 
~bxSh+hxSb=~h'S 

= Z h'S-;\- h'S ... 

'fhe area for the next additional depth, El E2, 

i h2S + h x Sh = i hilS 

.J(28) 

= 3 h'S - ~ h'S 

The a.rea of the nth layer of depth h is 

A ~ nh'S - ~ h'S 

.•. } (29) 

The increase in a.rea. for each layer is h2S. 

The a.rea. of the slope for depth, nb, will be the sum 
depths and equals 

i Il.'S + ~ h'S + t h'S +... ., + (n - j) h'S 

} 
n' 

~ h'S (i + i + i + .•. + (.n - t) ~ 2 h'S •.. 

If this result is multaplied by 100 then the cuhic 
100 ft. is obtained by the formul .. ; 

(30) 

of all these 

(31) 

contents for 

V-~"'b·S '., (82) 



20'.°9-50'00] CENTRAL PORTIONS. 51 

PoItIou of Len&ths of 180 Feet. For Areas In .... t a Deolmal 
to the'left. 

OR WIDTH 01.1' BASil 0. CUTTING IN lI'IIE", .gli" 

'.~ " I " I" .. " " " HI.. .. 
0. .. 

~o 
1--'--- -i------!--------1---"-

280 SOOOO 320001 SiOOC 30000 88000 "000 48000 .2000166000 6'000 2~:; 4iOO 45000 480001 61000 64000 67000 66000 71000 78000 84000 16000 30' 
116000 60000 64000 6BOOO 12000 76000 88000 980001010001111000 I'BOIIO :~:~ 70000 75000 800001 85000 90000 95000110000 120000180000 140000 160000 
84000 9000() 96000,102000108000 lHOGO 182000 IHOOO 156000 168000 192000 
98000105000

1
112000

1
119000 126000 133000/15<000116800011820001196000 01'00. 

600D 
70'00 

Fig. '.-Cross-Sectlon of Bank, or 11 Inverted, Cutting. 
21. Table H.-How Preparad.-The results in this Table are 

obtained from Formula 82 and ca.n be applied to banks or Ctlt~ in level 

ground up to a. height of 70 ft. having side slopes varying from i to 
1 to 6 to I, h increasing by '01 ft. for the first 34 ft. and then bY'1 ft. 
By inserting a decimal point two places to the left the result will he the 

a.rea in s(}. ft. of the triangular portion of the slope. 
As i and! are one·tenths of 2, and 5 respectively, values of slopes 

[}f -l: to 1 and! to 1 are obtained from the results of 2*: 1 and fj : I in 
;he Table II by inserting a decimal point one pl~e to the left. 

Ex. 9. Find the superficia.l a.rea a.nd cubic contents for the slope portion of • 
l&nk with side slope 2 to I, bl)ight of ba.nk=3 ft, Here n=300; h='Ol. 

,', CubIc contents of one slope&lxlOO)(3O()'Zx(1)1)~x2=900e, ft, This 
g a1ao found from Te.ble II, p, 59, where the total height~nxh=300lC '()1=3 ft. 

,', The 8.l"ea of the 4P Cross-Sectlon - 9 sq, ft, 

22. Compounding the Slope-ntlos,-The Table II gives values 
'or one slope for various slope--ratios and depths, When both the slopes 
.re the same the conteuts for both of them equal the quantities for double 
;he single slope. When the slopes are different the quantities for the 
,,.0 different slope portions ar. added when the Bide-heights .. t edges 
If base fall within the trape1.oid forming the crus,g..seetion on level 



L;l PRAVl'WAL EARl'HWOllK TABLlilS, 

ground, i.e" when the As forming the slope portioDs are rigb1 

angled As (Figs 1, 2, 7). (' 
When the height falls outside the.6. the contents for the slopes an 

to be subtracted, 
Hence to find tbe cubic (:Qntents for t1le slope portions the slope 

,'atio are to be added or subtracted as in the following examples ;-
Ex. 10, Find the total slope for a blmk ha.ving side slopes, 1-6 to 1 and 5 

to I in Fig. 1. S + ~1=1~+2=3~. 
Ex. 11. .Find the total slope for .6,8, ALF and B~X' in Fig. 3. Here tb, 

heights becoming bal'!es the slope-ratios are reversed. If 81=3,8=2 and 8.=5. l 

and Xr become the depths, snd YI and y. heighte. ~l'be slope-ratios become j. 

and! respeotivelJ_ ... Total slope-ratio for .o.BlW- with depth x,==k+i= -533. 
and .f" .o.ALF.. x,=6-i= '3. 
Ex. 12. Find the total slope.ratios for .6,8, ALGI and BEGI , when 8 .. 81= 

Ii; S.=6, (Fig, 3) . 

• '. 'l'otalslopc·r&tio fur AALG I =6-I'5=4'5 with depth hi' 

&ud .. " ABEGI=-6+1~=7'5 " h •. 

28, To find. the Contents for Slopes when the depth is in 
creasing by '01 ft, and when only the quantity for depth InorellS 
Ing by 'I is given In Table IIl,-These a,'e obtained from Formul 

~~+W-W .. ~ 
where H is the depth of a bank or cut increasing by • J only and h equal 
the increase ill every '0] and S = sido slope--ratio. 

Ex, 13. :Find the cubic contents fOl' a slope for ciepths 34'01, 34'0'2,34-0 

M'04, 34'05, :{41JU, 34-07, 34-m~, :~4'09 ft. respecth'ely for lengths of 100' whe 
the cubic content for depth 34-00 ft. only is given in t.he Ta.ble II t{) he IJ560 
(l.ft. and side IoJlopcs 2 to I. '['he following table cxpIaius itself ;._ 

De th ~~~;~t.s I : Total : D tll C~~t~~~ts I 'l'otal 
In f~t for llJCrcasc. 1 Cubtc I III t~et fO! Increase. CUbIC 

Uepth I Contents. I 'Depth ! Contents. 

~1_~1 __ 1_~---1 __ 
34'00 115600 . 115600 I 34'06 115600 4Oa'36[1I6OOa'36 
3i'01 115600 61-11)1 11566801 I 34'{)'j' 115600 47649 116076'49 
34-02 115600 1361)4 115136'04 34"08 115600 544'641116144-64 
3.-03 115600 204-09 1158()4-09, 34'00 115600 612'81 116212"81 
34'04 115!!OO 27:n~ I li5872'16, 34'10 115600 681 116281' 
34i)$ 115600 340 20 I 115940'20 I '" '" .. ", 

'" TIllS result agreelDg Wlt·h that 10 Ta.ble III. 

From the ubove, the increase, C, for each '01 is obtained by tl 
Formula: C ~.;!S (20 H + 11,') "" (34) 

'where l::l is the deptll for quantity..jn·cPeasiug, C. by 'l'and n the llUUlbe 

Of toil inerement Lv '0 I ; S = side slove,ratio. 



OALOU·LATION OF EARTHWORK IN SLOPES. 53 

Ex. 14. Find the enbio oontent of & slope portion for depth 47' 68 ft. whOl'l 
¢.he cubio· oontent for 47'5 ft. is only given in Table III to be 564062 o.ft. for .. length 

d 100 ft" &nd side slope of I) to 1. 
0" Oontent for 'OS'=-;} (2x 8X47·5+·tf!)=4 {700 + '64) = 190I'U 0. ft • 

• , " 47'SS'=564062+1902=5t'ID004 c.ft. 

,', Are8.* of the Cross-seotion for depth 47'58':::;:.5659'64 sq. ft. 
Ex. 15. li'ind the area and cubio contont for depth 5O'U' when the eubic eon· 

tent for .06'4' is ouly given in 'fable III to he 795240 c. ft. for It. length of 100' a.nd 
.combined side Rlope of 5 to 1, i.e., with 8=3 and S)=2. 

,', Contentfof 1)1=H2xlx56'4+('I)~)=~ (112·8+·Ol)=-~.H2·O-2 c.it. 
,0 5t)'41 =795240+282=791lf)~2 c. ft. 

:. Area.* of the crosS-flection for depth 5O'4l =795;;'2'2 ~Il. ft. 
Ex. Hi. Find the areh. a.nd ullhic eon tent for depth 44'4:';' for B lengt;h of 100 

and combined side slope of is to l. 
,". Content for ·o:{=& (2)C ax 44'4+ (·3)~)=H66'2".t (l.ft. 
0' " 44'4:~=492840 {from Table III) + 666.= 49350ti (l.ft, 
:. Area" of the cross-section for 44'4.1'=4935'06 sq. ft. 

Ex. 17_ Find the cuhie content and area for depth 40 ... ·565 for lI. length of 100' 
and combined side slope of .) to 1. Content for 40'5 ft. being 4]0062 frmn Table IiI 

0" Content for '06;}=~ (2x tj-5x 40'5+('65)~)= 1317 c.ft. 
o. .,40-56:;.=410062+1317=411379 c.ft • 
.... Area of croalil-l'!ection for 4Q'!i65=4-113'79 sq.ft. 



54 PRACTICAL EARTHWORK TABLES, [01l1--O'SO 

TAllE ",-Of Earthwork In Cutting or Embankment for·.rfous 
elopes for 100 'eet length 'n Cubic Feet, lurt.oe of IlrDImd lwe'. 
-ai 2'd\:_j~1 i 

S'1\6'1[ 'iijf:o.t ~, 1 1 ,1 I,d 2;1 1 ~ 4: 1 

"'~ I --------- - --------
D'OI 0'005 0'00' 0'007 0'010 O'O12[ 0,0161 

0'017
1 

0'020 0'025 0'080 
0'02 0'016 0'020 0'080 0'0'10 O'05Q OOOGo! g~i~, 0'080 0'100 g:m 0'03 0'OS8 0'04.5 0'067 0'090 0'112 0'135 0'180 0'226 
0'04 0'060 O'oso 0'120 0'160 0'200 0'240 0'2sol 0's20 0'400 ~:~:O 0'05 O'O~' 0'125 0'187 0'250 o'sn 0'375 0'4371 0'000 0'425 
0'06 O'18ft 0'180 0'270 0'S60 O'ilO 0-640 0'630

1

1 0'720 0'000 1'080 
0'07 0'18S 0"24.0 0'367 0'49(1 0'612 0'71. 0'8671 0'980 1'226 1'47 
0'08 0'240 0'820 0'480 0'64£1 o'soo 0'960 1'11°1 1'280 1'600 1'92 
O'OB 0'308 0'406 0'607 0'812 1"012 J'215 1"4111 )'624 2'025 i'ns 
0'10 0'375 0'500 0'760 1'000 1'260 1'500 1'710! 2'000 "600 S'OOO 

0'11 0"53 0'605 0'907 1'21 1'51' I'SI s'u I HI 
3'

02 1 
3'63 

0'12 0'04 0''72 j'08 I'U 1'80 2'16 
2'5'1 

2'88 5'60 "82 
0'13 0'63 0'S4 1'" 1'69 la"lO 258 2'96 3'SS i'21 5'06 
0'14 0'78 O'B8 1'41 ri6 2'45 2'94 S'48 S'f2 ... 0 a'88 
0"15 O'8i 1'12 1'68 2'25 2'80 8'37 "OS 4.'CO 0'60 6'1. 
0'16 0'96 1'2S 1'92 2'56 3'20 S'S. {'48 5'J2 6'40 7'68 
0'17 1'08 1'" 2'16 2'89 3'60 4'58 5'06 6'78 7'20 8'66 
0"18 1'21 1'62 2'43 S'" 4'05 "S6 "67 6'48 8'10 9'" 
0'19 l'S5 I'SO 2'70 8'61 4'50 5'41 6'51 7'22 9'00 10'S2 
0'20 1'50 2'00 a'oo 4'00 5'00 6'00 7'00 8'00 10'00 12'00 

0'21 1'51 2'20 3'30 4'41 5'50 6'61 7'11 S'82 11'00 IS'22 
0'22 1"81 2'42 a'65 i·8. S'OJ; 7'26 8'47 f'68 12'10 14'62 
0'23 )"98 2'64: S'96 5'29 6'60 7'98 0'2' 10'58 13'20 16'86 
0'24 2'16 2'88 4'sa 5'16 7'20 S'Gl lO'08 II'5J J"40 17'28 
0'25 2'84: 8'12 U8 6'25 7'80 9'87 10'93 12'50 15'60 18'7i 
0'26 "68 S'S8 a'07 6'76 8'4.6 10'14 l1'8S IS'52 16'00 20'28 
0'27 2'73 S'64 5'46 7'29 9'10 10'98 12'76 11:58 1S'20 21'88 
I)'2S S'U 3'92 5'SS 7'S4 9'80 11'76 13'72 15'68 19"60 2S'02 
0'211 S'15 4'20 6'SO 8'41 10'50 12'61 14'71 16'82 21'00 25'22 
O'~O 8'S7 "60 6'75 8'00 11'26 IS'60 15'76 18'00 2;'50 27'00 

0'31 3'60 4'80 7'20 9'61 12'00 U'41 16'81 1"22 24'00 28'82 
0'32 S'8{ 6'}2 7'68 10'24 12'80 )0'36 17·t2 20'iS 26'.0 SO'72 
0'33 "08 5'41 S'16 10'S9 IS'60 16'SS 19'06 21'78 21'20 32'66 
0'34 4'B8 6'78 8'67 11'66 B"S 17'S4 20'.23 28,12 lIS·tO 34'v8 
0'35 4'09 1}'12 9'18 12'26 15'SO lS'37 21'48 24'60 80'60 36'14, 
0'36 4'86 6'48 9'72 1ll'96 16'20 ]9'44 .!t6B 26'92 8"40 38'S8 
0'37 5'IS 6'S4 10'26 18'69 17'10 '0'53 2S'96 27'38 34'20 H'06 
O'S8 5'41 7'22 10'83 14,4' IB1I6 21'66 26'27 28'88 S6·1O· 4B'32 
0'39 5'70 7'60 11'40 15'21 19'00 22'SI 26'61 90'" 88110 16'61 
0'40 6'00 S'oo 12'00 16'00 20'00 2'-00 28'00 S2'OO 40'00 4S'00 

0'41 6'80 S'4O 12'60 16'S1 2\'00 25'21 "'41 3::'62 '2'00 60'42 
0'42 .'61 S"S2 18'23 )7',4: 211115 2S'46 80'87 95'28 44'10 U'92 
0'43 6'»S .'21 1S'86 18'" 23'10 27'73 82'SO 36'88 16'20 5S'46 
0'44 7'26 9'68 U·52. 19'86 24'20 20'(){ SS'S8 38'72 48'40 58"OS 
0'45 7"D8 10'12 15'18 20'2. 2.'SO 30'37 8.'43 40'50 50'60 SO'1f 
1)'46 1'93 10'68 I5'S7 21'16 '.'45 31'7{ 37'08 "'82 5j'90 63°i8 

0'47 U8 11'04 16'66 22'09 27'60 33'11 8S'65 "'18 55'2(.1 M"6 
0'48 8'64 Il'I2 11-28 2S'O' ~8'&I 8"66 40'3' '6'08 57'60 .9'1. 
1)'411 9'00 12'00 18'00 24'01 30-110 38'01 '2'01 i8'OS '0'00 I 72'02 
0'S0 .'87 11"60 1876 25i)(1 51'26 87'6" 48'75 60'00 6i'50 10'00 

,,'_, ~, 

. « . 



SLOPE PORTIONS. 

TABLE n.-Of Eartllwerll In CuttIng or Emllaftkmtnt for varloua 
....... for 100 feet ..... tII In CuIIIo Feet. Surf_ of eroUnd level . 
:c~ I ' I \ ",' '"1''' j ·r~ ~~ 1 :1: 1 li:l 2: 1 Ii' 1 3, 1 
~I~ ! ____ , __ ,_ 

~-.- -_-
i 

,.'50 62'0' )'';;:;--78'0' 0'51 9'75 18'00 19'00 26'Ot 82'50 89'01 
0'52 lO'lf 18'62 20'28 27'04 SS'SO 40'56 "," 5,'OS 61'60 81"12 
0'53 10'G5 14'0' 21'06 28'09 36'10 42'18 "8'15 56'18 7'0'20 84'26 
0'54 10'.8 In8 Bl'87 2P'16 36'45 4.S'74 61"03 58'82 '12'90 81'C8 
0'5& II"S' 16'12 22'68 80'2. S'"SO 45"37 5293 60'sO 75'60 90'7i 
0'56 11"6 16'68 2s'52 81'S6 89'20 4"'0' M'S8 62''12 78'''0 1l4:OS 
0'57 12'18 16'U 2,'S6 32'4. '0'60 ,8·,8 66'851 6.·t8 81'20 9,"6 
O'SS 12'61 16'82 25'23 33'64 42'05 60"6 5S'S7 67'28 84'10 loo'n 
0'59 1S'06 17'10 26')0 84'S 1 4S'60 52'21 60'91 [6"62 87'00 ' .... 2 
O'SO 18'60 i 18'00 I 21'00 36'UO 46'00 54·'00 63'00 72'00 90'00 II.s'oo 
0'81 IS'lID '1S'SO I 27'l>Ii 31'21 46"60 •• '81 6.'11 14'4. 93'00 [111'62 
0'62 U·U I 15'22 2B'B3 3S'U .8'05 .7'66 67'27 'S'88 96'10 ill'S' 
0'63 14'88 19'5f 29'76 39'69 49'60 59'53 69'45 79'38 99'20 1I9'OS 
0'84 16,'36 20-48 80'12 40'96 51'20 61'4:4 71-68 81'92 102'40 lI21'88 
O'SS 10'84 21'12 HI'68 42'25 52'SO 63'87 73'98 8":50 106'60 l2ft'1" 
0'86 ),,..33 21'78 82'87 I 43'56 ·""1 65'84 "6'28 871J lOS'eo 130'68 
0'67 16'88 22'" SS'S6 ! 44'89 56'10 67'S3 lS"" 89'f8 112'SO IS4'66 
0'68 17'St 28'12 84'68 i6'2t 57'eo 69'86 80'92 92'4S 115'60 ISS'72 
0'S9 17'86 2S'80 SO·l. "'61 59-50 11'41 S3'S1 90'22 119'00 '42'S2 
0'70 IS'S7 'iW50 56'76 4.-00 61-25 7S'5O 86-71) 98'00 11'S'60 141'00 

0'71 18'90 20'SO a,'80 60'U 6S'00 10'61 8S'20 100'82 126'00 161'" 
0'72 19'44: 16'92 8S'88 51'St 6nQ 77'76 90'12 10S'68 129'SO 151'lt 
0'73 19'98 16'64 39'96 6S·2. 66'60 18'93 9S'26 106'58 18S'20 16"S6 
0'74 20'58 2'1'38 41-07 54'76 6S'45 82'14 90'S3 109'52 186'10 164:'28 
0'75 2)'09 28'1' 42'1S 66'26 70'30 S4'37 9848 112'60 110'60 168'14 
0'7S 21'66 2S'88 4S'32 67'16 72'20 8S·6. 101'08 116-52 ~!::: \ g;::: 0'77 '2'23 29'64, 44'46 69'29 14'to 88'93 IOS'75 lIS'5S 
0'78 .2'81 SO'42 45'S3 60'S4 76'05 9l"26 106'47 1.1·6S 152'10 182'52 
0'79 is'u n'20 '6'SO 6"<1 7S'00 ~'61 109'21 121'82 166"00 187'22 
O'SO "'00 82'00 4S'00 64"00 80'00 $'00 1l2"00 128'00 180'00 IP2'OO 

O'SI 24"60 S2"80 4no 66'61 82'00 98'41 114'SI 131'i2 1S4'00 19S'n 
0'S2 25'2, 8S'62 60·.8 S7'24 U'05 100'S6 111'67 184"48 118'10 201'72 
0'83 2/}'S8 34"44 51'66 68"'. 86'10 100'3S 120-55 181"18 1fno I 200"6' 
0'.4 *0'46 85'28 52'92 '10'56 88'20 106'84- !JS'48 Ul'U 116"0 1211'68 
0'S5 2'1'09 8S'12 fit'18 1II'n to'SO 108'78 126'43 144'00 180'80 217'4. 
0'88 21'73 86"98 65'47 73'96 92'45 110'94- US't3 141'" 18"110 021'88 
0'S7 28'S, 3"S4 5S·,6 76'68 "'60 119·,3 181',. 151'38 181'SO 227'06 
O'SS 29'0' 8S'72 5S'08 17'" 96'80 U6'16 18"52 154'88 Its'60 ,8"S2 
0'S9 2P'1O '9'60 Ji9'40 19'21 99'00 IIS'SI 188'60 15S'4:0 Its'OO 2B7'S2 
0'90 so-s' '0'" SO'" SI'OO 101'" HoJl'50 141'15 16S'00 202'60 2n'00 

0'91 8(1)6 .no 62'10 82'SI 10S'£0 12"21 lU'91 165'S2 1207'00 I 24S"1 
0'92 3i'14 .,'82 6S"8 84'6< 1000SO 126'96 US'12 119'28 i 2U'60 261"92 
0'93 B2'jS 48'24 64'86 S6"8 10S'10 12P'73 151"36 I7S'9S 1216'20 '09"'6 
0'94 S8'13 H'IS 66'21 88'S6 110".5 IS2'54 1I'"8S 176'72 • tto'90 260'OS 
0'95 as'84 n'12 67"28 90'25 112'40 13p'18 161'6' ISO'50 122"80 <l7"ie 
0'96 "'611 '6'08 69'12 g2'16 115'20 1I8-S4 161'28 18,'S2 280"'0 211'j8 
0'87 So"28 ., ... 70'56 14'09 I17'SO 141"18 164'65 188'18 285'10 211t·1S 
0'98 86'01 '8'02 12'OS 96'0' IlW06 1"'08 188'07 192"081 ",0'10 2SS'12 
0'.9 36'7. 49'00 lS"O 88"01 12"" 147'01 111'.0 196'00 U5'00 2!11.·01 
1'00 S7'SO 50'00 7&'00 100"00 125'00 160'00 175'00 200"00 1250'00 800"01 



5ti PRACTICAL EARTHWORK TABLES, [1,()1--1 .. ~ 

TABL£ II.-Of Earthwork In Ilut:tIq or Emll .... ment for..no. 
IlGpea for 100 teat length In Cublo feet, lurfaoe of Cround \enL 

II~I~ " 1\11' 1\ 2 , 1 21' 113, 1131, 1 4, 1 15' 1 6: 1 

1'01 i 88 

--1-- --- -----.~-----
~!-;6 ~~ 127! I'S t 179 1104 •• 5 306 

1'02 I a. 621 78 10' IBO i 156 18' '08 , 260 SI. 
1'03! '0 6S 80 106 138 I 169 I 186 .12 265 818 

r::! :: 6f 81 108 m I ::: i 18. 216 .70 31. 
56! 8S 110 198 220 i .76 'SBI 

1'06 I •• 56 I 8' 112 140 I 169' 187 225 281 SB7 
1·01 I .B 511 86 114 USi m! 200 2'. ~86 S'B 
1'08 I H 68 87 117 146, 175: 20' .BS , .. sao 
1'09 I 4. 59 89 119 148 I 1'18 I .08 238 291 866 
1'10 i 4.6 60 r 91 121 151 : 181 i 212 .42 302 36B 

l'U 46 62 9. US 15t 186 i ~16 2U: 808 310 
1'12 47 63 0' 126 167 188 220 .61 , SI4 876 
1'13 .8 6t 96 128 160 192 2'8 266 S19 S8S 
1'14 '9 66 97 130 162 195 227 260 , 8.6 390 
1'15 60 66 99 IS. 16& 199 .SI '6t I 8S1 397 
1'16 60 67 101 IS' 168 20. 236 269 I BS6 , .. 
1'17 61 68 lOB IS7 171 206 240 2U 3'2 .11 
1'18 62 70 10' 18. 11, 209 .t< 278 

U81 
418 

1'19 68 ~~ I 106 142 171 212 2'8 283 35, .25 
1'20 51 108 14, 180 016 252 288 : S60 '82 

1'21 5. 131 110 146 183 220 256 2t13 i 866 i 'B9 
1'22 56 71 112 H9 186 223

1 

260 298 872 I 4:47 
1'23 57 76 U3 151 ' 189 221 266 30S .18 I (5. 
1'24 58 17 115 154 192 .Bl 269 80S 864 .61 
1'25 59 78 117 J66 196 235 .73 SI' BPI ,69 
1'26 60 79 119 15. 198 ' SS8 S78 S18 8117 .76 
1'27 60 81 UI lSI 202 , us 282 328 .OS ,S. 
1'28 61 82 123 16. 205 246 287 898 <10 .e, 
1'29 6. 88 ua 166 208 !So 290 831 416 '99 
1'30 63 S. 121 16. .U ,5, '96 838 422 601 

1'31 6{ B5 1,. 17. lliS .57 BOO 8.3 427 .51[1. 
1'32 66 81 lSI 17. 218 '61 305 848 I 436 '28 
1'33 66 88 ISS 171 221 265 B10 354 I U2 an 
1"34 6' 90 135 1BO ". 269 811 359 ! 449 "9 
1'35 68 .1 187 18. 228 274 819 86. I 456 5U 
1'36 69 9' 1S9 J85 2S1 271 S2. 870 I lsa 65& 
1'37 10 9. 111 188 .85 282 828 815 "9 568 
1'38 Tl 95 U3 190 238 .86 383 881 i fT6 671 
1'39 12 97 115 193 2<1 '90 S38 886 I 483 .80 
1'40 7S 98 141 196 216 .S< 1<8 892

1 

.90 688 

1'41 76 99 149 199 2.8 298 s" 898

1 

,.7 1ilI6 
1'.2 76 101 16. 202 252 302 858 403 60. 606 
1'4S 77 102 15S 20. 266 501 868 ,09 511 61S 
1'44 78 10. 1t6 207 ,59 BIl 36B fl. 5)8 62. 
1'45 79 10. 158 210 .63 S16 368 

::1 
52. 6s. 

1'46 so 107 160 218 266 820 878 6BS 6st 
1"47 al lOB 162 216 270 51! 578 412 640 <HS 
1'48 J., 21. 27. 8D 58S 43S '48 667 
1'49 '" ... ~ J71 8S1 B8. 4 •• I.' .... 
1'111 169' "6- 281 817 194 <511- .u ~t. 



SLOPE PORTIONS, 57 

TABU , .. -of Earthwork In Cutting or Embankment for "...._ 
S,,,,,;. 'or 100 'eet _til In CUbIo feet, su,,_ Of CfOtIIIlIleWI. 

,j;J..:1 

~I~J:~ 
I I I 

.If.!: I!' I 
21 , 1 3, I 31' I \ 4, I 5' I 1&' I t!.s 

1'51 ! 
_-- --1- i--

8' IU m I ,28 .S. 811 89" .56 570 681 
1'52 i S7 liS 173 I 231 '89 917 40. .62 578 6.8 
1"53 ' 88 117 g:1 28' 198 .61 410 '68 585 702 

::t l 89 119 287 , 29' ,66 ". H, 59' 711 
90 1'0 ISO ' 210 300 361 "0 <so 60l i 7.1 

1"56 1 91 2' 188 I 243 3D' 365 '26 ,S7 608 I 780 )'571 9. J2B 186 .4. so. S70 .SI 483 616 t89 
)'58 94 12. 187/ 250 ,I> 374 1S1 4 •• Gr4 14. 
1'5& : •• 126 no I 153 ! SIS 37. U, 806 5S. 758 
1'60 : .6 128 I., 2·=;6 • 20 884 ! uS 51 • 6,0 '" 
1'6) 01 iSo 

19, I 258 I 3" S89 '5' 51S 6{8 718 
l'U 98 lSI 197 26' 828 39{ 4,59 525 666 787 
1'63 100 183 19. 266 I 9S' sn ,6' 5S1 66' 797 
1'64 101 lSi 

;Z: I 
2.9 38s <os 471 638 672 807 

"65 10' 1S6 ;~: I 
340 <09 476 5 .. 681 817 

) 66 lOS ISS 201 S .. "3 'U 561 68. 827 
1'67 105 13. 20. 27. 8.9 418 489 559 697 8s1 
)'68 106 HI 212 .82 '68 <23 49' 56. 706 847 
1'69 107 U8 :g! 286 857 428 600 571 114 8.\1 
1'70 108 144 289 '61 .. 3S 506 67B 72. 867 

1'71 110 146 21. 192 I 86" 488 61. 68. 181 817 
1'72 111 148 '22 .96 870 ". iHS 69. 140 888 
1'73 II' 150 '24 299 873 ... 62 • fi~9 74" 898 
1'74 114 151 227 808 878 454 ml 60. 167 906 
1'75 116 158 2S0 ,06 88B '80 61' 766 91. 
1'76 116 )66 'B' 310 1 881 "6 542 620 'i'i4 929 
)'77 117 157 235 813 I 89. UO 548 ' 627 788 9iO 
1'78, n9 168 098 317 I 896 470 65. 634 79. 951 
17, I 1OO 160 '40 •• 0 i 400 481 561 641 801 H) 
1'80 121 162 243 324 : 406 48. 567 618 810 97. 
1'81 I., 164 246 828 ; 409 '.1 679 656 81. 90' 
) 82 u< 166 2,8 .81 I H4 497 580 66. 828 9 •• 
1"83 12. '.7 251 sa5 I U9 60. 6BS 670 837 1006 
1'84 127 16. .54 BSO I (2, 608 5»2 671 816 1016 
)'85 128 171 267 342 I 428 6" '9. 68' 8 .. Ion 
)'86 180 178 25. 94. "2 519 GOo 69. 86. lOBS 
)'87 1') 176 26' 850 487 52. 612 I 899 874 1049 
1'88 ISH 177 266 368 442 6.0 .19 107 88. 10iO 
1'89 134 179 268 S67 44. 586 ."" 71. S.3 1072 
1"90 IS. 180 271 361 <51 5il 6S2 122 .02 1083 

)'91 137 182 274 865 456 547 688 730 912 109. 
)'U 188 18< 276 869 461 55S 645 , 7Si 822 1106 
)'93 140 IS6 21. 81' ••• ... 652 I ". 93l JU7 
1'94 141 188 282 S'/6 470 566 659 : 763 .41 1l29-
1'95 113 190 281 380 416 571 665 76" .. I 110 
1'96 1<' 19' 288 88. 480 &76 67' 7 •• 960 1162 
1'117 1f6 194 291 88B '85 6S2 67. a. 970 lllU 
)'98 147 19. 29. 89' .90 688 686 784 9S0 Uf6 '0. 148 198 297 396 .9. 59l 498, 1$1> 91<> U86 

'~I liD 200 SIlO 400 IlOO IlOO 1011, 800 10,110 lIOO~ 

,,--1--

, 



51! PRACTICAL EARTHWORK TABLE~, l201-2lS() 

TABLE II.-Of Earthwork In Cutting or Embanlunent for valiou. 
Slopes for 100 teet length In CufJio 'eet. Surfaoe of Cround Lml. 

I!~ ~ 11 1
'11

1"ll z 11 21 '1 3,1 3., I 4,1 5, I ! 6, I 

------- -._ -_ --_ ----
Z'OI 151 '0' I 303 I 40< I 50. 606 707 808 1010 1212 
2'02 165 j04 306 408 510 61. 714 816 1020 1224 
2'03 JJ)5 206 309 112 615 618 72] 8 .. lOS0 12,% 
2'04 156 208 Si2 416 520 624 7.8 830 t040 1248 
Z'05 158 210 Sl' 420 52. 63l 735 S40 JOol 1261 
2'06 I •• '12 818 ... 5S0 6B7 7<S 8 •• 1061 1278 
207 .61 '14 S'l 428 'S6 6'S 750 857 1071 1185 
2'08 16' 216 S .. ,3S .41 6" 757 86' 1082 1298 
Z'09 16. 21S 328 4S1 '46 6.5 76. 87' 1092 1310 
2'10 165 220 B'I 411 551 661 77. 88. 1102 1823 

2'11 167 '23 3M 445 556 668 779 890 illS IUS 
2'1Z 169 225 337 44. .6. 674 787 899 1124 13<8 
Z'13 170 2.7 340 ,5< 567 681 794 907 liB< U61 
2'14 170 22. S" 468 57. 687 801 91S 114. IS74 
2'15 17S 2'1 3<7 46. 578 60! 809 8" 11'6 1387 
2'16 175

1 

.BS '60 4'7 58S 700 81. OS3 1166 1400 
2'17 177 235 B58 HI 589 70. ... .12 II?7 HIS 
2'18 178 288 35. 475 504 713 832 850 1188 Hi6 
2')9 180 240 SBO 480 .9. 71. 889 959 IUB 1439 
2'20 181 .4. 86S 484 .05 726 8'7 968 1210 145' 

2'2) 18S 1<4 S66 488 610 783 855 977 USI 1465 
2'2Z 185 .<6 310 '.S 61. fS9 862 98' 1252 BI9 
2'23 186 ... S73 497 6" 7'6 870 9'5 1243 1492 
2'24 188 '61 876 502 627 763 878 1004 125. 1506 
2'25 180 .58 880 506 6SS 760 886 1012 1266 1519 
z'26 10. 266 383 511 638 766 8'4 1022 127f 1632 
2':'1 193 268 S8' 5111 644 778 002 lOSl 1288 15.6 
2'28 195 260 890 620 6.0 780 910 10.0 1800 1560 
2'29 197 26. 893 .2. 660 787 918 104. 1311 157S 
2-30 198 26' 897 529 661 f9S 92. 1058 132' 1.87 

A'31 200 267 400 534 667 800 9a4 1067 ISa4 1601 
2'U 202 269 '0' 688 Br8 807 9,~ 1076 1s.t6 1615 a'as 20' 171 407 648 67' 814 950 1086 1357 182' 2'a4 205 2T< 411 .48 68. BI' '56 1095 1569 16.5 
2'U 207 '76 414 55' 690 8U 966 110, 1881 1657 
2"36 200 278 U8 6.7 696 885 076 1114 IS •• J611 
2''17 -211 281 421 562 702 84S 883 112S ItO, 1686 
.2'38 212 288 "5 '6' 708 8.0 001 USS 1416 1699 
:1.'19 '14 28' 428 671 7-14 857 I(lOO 1149 1428 1714 
2'40 216 288 432 576 no 864 1008 1162 1440 1728 

2-41 
218 2iG <36 581 726 871 1016 11611 1452 1712 

2"4~ '20 293 13' 6 .. 1B2 878 1025 1171 lU' 171-1 
2'43 2.1 2.6 443 690 758 886 lOBS 1181 U76 1771 
2-44 228 .,8 447 5 •• 144 8.3 10,. !l91 USB 1186 
2'45 225 BOO 460 600 760 901 10.0 1200 1601 l~Ol 
2"46 

~i 
BaS 454 806 ,.6 W8 105' 1210 Ion 1816 

2'47 
~.J05 '66 610 765 .15 1068 1220 1515 1810 

.2-48 ,q '61 G16 789 tss 1076 1200 1/;56 18f5 1;_ "'m ' 110 iS5 .6iI 775 no 1086 1"0 1160 lUI) 
;I'IjI :IS. .12 469 616 lSI 931 1- 1150 1661 1816 

"~r~ -



.2";1-3'00] , SLOPE PORTIONS. 

TA8J.E It.-Of Earthwork in Cutting or Embankment for varioue 
BIop8e 'or 100 feet length In Cublo Feet, lurfaoe of Cround Level. 

!~ p ~1=~~\~_j_3_1_1~~I~I~~ 
2'51 286 815 I 412 6S0 I 787 94& lIOS! 1260 11'>70 1880 

r:~ ::: :~~ :~: :~g ~g~ ::g U!~ I :=~g ::~~ ::~g 
2'54 242 823 484 646 8{)6 968 I U9' 1290 1613 19aD 
2'55 1144 326 488 650 81S 976 1138; ]800 1626 1951 
2'56 246 328 49j 6561 8U 989 1147 I 1311 1688 IjJ66 
2,'57 248 380 495 I 660 8~t) 991 IlliG I 1S21 1661 1981 

r:; :g~ ::: :~:! :;~ ::: l~~~ ~~;11 ~::! ~~~; !~:~ 
2'60 253 388 (i01 \ 676 Si5 IOU 1188 I 1852 1690 2028 

2'61 255 341 511 ~ 681 I' 851 1022 1192 1862 1708 20H 
2'6% 257 au 614 686 867 1090 1200 137B 1714 sou 
2'63 259 346 1)19 682 866 IOS8 1210 1S83 1129 :.l075 
2'64 261 3lB 528 6!J7 871 1046 1220 1394 17d 209l, 

~::: ~:~ ::~ !~i ;g~ I ~~: ~~:t ~;=: ~!~i g~: ;~~; 
2'67 267 356 535 718 891 1069 1248 1426 17S2 :n8~ 
Z"68 269 369 539 71S 898 J()77 1267 1486 179$ :U65 
2'69 271 862 54.9 72t 904 1086 1266 IU7 1809 .un 
O£"70 278 364 647 129 llU 1()9S 1216 1468 1832, :U87 

m :~~ :n m ~!~ I m ::~~ g:: :!:~ :~:g ~:~: 
r:: ::: :~: I *~ ~~! I ::i H=: iiI: ::i~ !i!! ::: 
2"76 286 881 I 571 762 952 U43 1383 162. ItO! ";a286 

~:~~ ::~ :::! ~x~ 7~: ::: : ::! ~::: :::: :::: ;:~: 
2'79 292 B89 584 ;18 [ 978 1168 1362 1657 1946 2385 
2'80 294 B1l2 588 784 980 1114 1812 1569 1960 2363, 

2'S1 S.6 S96 692 7110 9S7 1\84 1882 1&79 lfH 2369 
2'S2 298 898 596 795 99. !Its IS92 1580 1988 ISH 

~::: ~~ !~~ :~! 801 I ~~g~ ::~~ ~:~i l;~: ~~: ~ 
2'S5 305 .06 609 ~n 11815 1219 1~1 1624 2081 Id7 
2'86 S08 409 613 818 1022 1227 1431 1636 <lOU 2454 
2'87 310 412 618 824 1030 1286 lUI 1646 2059 2!11 
2"88 3tl 415 622 829 1037 1244 1462 166J 2:>74 U,S!! 
2"89 SIS 4,18 626 8SG 1044 1263 a62 1670 2088 2506 
2'90 815 420 681 8U 1061 1261 ,,72 1682 210' 2523 

2'91 
2'92 
2'93 
2'94 
2'95 
2'.6 
2'97 

~::: 
3'00 

318 
320 
823 .. , 
826 
130 
ss. 
SSS 

"I S36 

us 
'116 
42. 
43> 
486 
438 
441 ... .. , 
~IO 

685 
6S9 
6H 
6<8 
668 
6117 
662 ., . 
67() 
67. 

847 
863 
868 
864 
870 
816

1 

882 
888 
88' 
900 

10&8 
1086 
101S 
1080 
1068 
1095 
1I0S 
1110 
1111 
1121 

1270 U82 
IJ79 lU2 
lasS 1602 
1291 l6lS 
1306 162S 
1S14 1.,. 
IS28 154.4 
H18' 1654 
1~lf .... 
11I10! 1al. 

1694 
1706 
1117 
1'12' 
lHO 
1152 
1764 
1776 
1768 
1800 

'117 264Q 
2132, 2&68 
tUS I 231;; 
2161 I 2593 
'176 2611 
2190 2628 
2201) j 26" 
22.0 ) : .. 2664 
1I2S5 .; 1168' 
2160 \ : "00 



<;0 PRAtJTlCAL EAIl'l'H WORK TABLEs, 13'01-3'60 

TAPLE II.-Of Earthwork In Cutting or Embankment for _Iou. 
Slopes for 100 feet length In cubJo Feet, turr_ of Ground ~. 
Ai 

~1~\2_~~ 
I 

5, 1 \ 6' 1 ~~ f'l 2\,1 3; • \ '1.' 1 4: 1 

"'.!! -- .-~- .. - --1--3'01 840 4:53 67tf 1106 1182 1859 J586 1812 2266 2718 
'1·02 8<2 {56 6U 912 "'" IS6S 1596 182", Ulill 2736 
3'03 844 4'9 689 1118 1148 1877 1607 1836 2'95 ·2154 
3114 8{7 462 693 9,. 1156 1886 1617 1848 2310 2112 
3'05 8.~ '" 698 1180 ! 1168 1386 I 1628 1860 2326 27g) 
3'08 BSI .68 702 '86 I 1110 14.06 1639 1873 2341 2809 
3117 858 471 707 Pi2 ! UT8 141t 1649 1885 2856 2827 
3'08 866 474 711 949 i 1188 1423 1660 1887 2872 2846 
3'09 358 "7 716 95' I 1193 1432 1671 1910 2381 28114 
3'10 B60 480 721 961 : 1201 lUI 1682 1922 2402 2883 

3'U 36S 48; 125 967 1209 J451 1698 1934 .3!18 290i 
3·12 86. iS1 1S0 91. 1211 1460 no! 19'1c7 2lU 2920 
3'13 861 "0 7B. 980 122& 1470 1714 1969 2H9 29'3\1 
3'14 870 4QS 18. 986 1282 H7. " 1125 1972 246. 2958 
3'15 372 496 7" P911 124-0 1488 ' 1736 1984 2481 2971 
3'16 874 499 748 99" 1I1t9 1.(98 1747 1997 2498 2996 
3'17 377 50. 7 .. 1005 1256 1507 1759 2010 2512 3015 
3'18 B7' 106 758 1011 \ 1264 ~:~~ ( 1770 2022 2528 SOSi 

: 3'19 '8' 50D 768 1018

1 

J272 1718 2085 2544 B05S 
3'.20 884 512 768 1024 1280 1536 1792 liI04:8 9560 sou 

3'.21 •• 6 515 77' 1080 1288 1546 1803 2081 25f6 30.1 
3'22 389 518 778 10S7 1296 1555 18U 201-1 1l~92 811\ 
3'.23 SD1 51111 782 104S 1904 1065 , 1826 2eB7 2608 8180 
;"24 8., 6.5 787 1050 \312 16';'5 ; lB37 2100 2624- 3149 
3'2S S'6 5'8 792 1066 1320 1684 1848 2112 2641 8169 
3'26 39~1 531 7., 1(\63 1828 :m i 18W 212~ 2651 3188 
3'27 401 68' 802 1069 1:'187 1871 2IS9 2673 320B 
3'28 t03 5S8 807 1076 134.5 1614 I 1883 21U 2690 8228 

,3':<9 '06 641 .12 1082 la5a m:! 189< 2165 2706 32U 
3'30 40S 51< 817 1089 1361 1906 2118 2722 8267 

3'31 411 U8 822 1096 lS6~ 1643 i 1917 2191 2739 8287 
3'32 419 551 827 1102 1378 ::~: i 1929 220; 2756 3307 
3'33 U6 654 832 110. lS86 1941 221. 2772 38i7 

: 3'34 <18 658 897 IllG 1S94 1673 I :ml 2181 2189 3846 
3'S5 421 561 842 lli2 140S 1683 I 224,4 281M 8867 
3'36 42. ••• S17 H2D Hll 1m l 1976 ( 226S 23-:2 3887 
3'37 42. 668 852 llih; 1!20 1987 2211 '839 3407 
3'$8 .28 511 557 It,. 1428 171< I 1999 2265 28D6 3421 
S'39 .ar 675 862 114Y 1436 1723 2Q11 22118 2873 3417 
3'40 illS 518 867 llo6 l44.5 1734 I 2018 2312 2890 3468 

$"," i36 681 872 1163 1453 1741 I SO'5 2326 2907 8488 
3'42 ,'S9 685 877 }110 U6~ 1754 2047 2339 2924 830. 
3'43 HI 588 8"2 Ill6 1411 1765 2059 2363 2W 3S2t 
3'44 .44 612 88. 1183 1l7S 

:;:: \ :'J: "r 8650 
a'4S ••• 0110 893 1190 itSI'! 2880 '9711 .8171 
3· ... ... ••• ..s 1197 UOO '"i79S 3095 2891 19ts '59:1 
3'47 U# 60' 90S 1204 1606 1806 '107 2408 3010 S61. 

~~8 4U·· j. 9I)~ 12U IOU lS17 nl, ~U' \\I),. a,,~~ 

49 :~ 
... lnS U" lti'l 2192 USi 804,0 365. 

J.l&iI ~ , 'Ol9 n~ U~ 1m IIU .3i$l) . lOU' '''1'6 -1_, , 



. 3161-400] . SWPE poli"IONS . 61 

TAS.1E II.--Of Earth_rk in Cutting or Embankment for variou. 
llopes for 100 feet length In Cublo Feet, lurf •• e of Crolln~ l.erel. 

_!_~_I~~~I~I_'_~I_i,_l'_;_1~11;+"113'1 !~j_4'~1 ~:~~ 6,] 
;-;q~- 1M,; ~ 2156 246' I 9080 3896 351 

3'52 
3'53 
3.54 
3'55 
3'56 
3'57 
3'58 
3'59 
3'SO 

3'61 
~'62 

Hil 3'66 
3'67 
3'68 ' 
3'69 
3'70 

3'71 
3'72 
S'13 
3'74 
3'75 
3'76 
3'77 
3'78 
3'79 
3'80 

3'81 
S'1I2 
3'U 
3'84 
"85 
3'86 
3'87 
3'88 
3'89 
3'90 

3'91 
3'92 
3'93 
3'94 
3"95 
3'911 
;a'97 
3'98 ;;m 

482 
,40 
467 
,70 
418 
475 ,,8 
.61 
4SS 
'S6 

48. 4.' 
49' 
,97 
,,00 
,,02 
606 
608 
611 
.IS 

1116 
6n 
.22 .2, 
.27 
6S0 
63' 
.S6 
688 
"41 

5" 5" 
bDO 
•• 8 
.66 
5.9 
66' 
.61 
561 
670 

b7S ,I 
1176 ' 
61. 
68. ... 
1;88 
•• 1 
6" 
•• 7 
600 

616 921 

g:: I :~~: ~::: :::r ::~: I :<:~~ :~~~ 620 929 
628 935 

1258 I 1666 1880 2183 26(16 8139 9759 
1260 1575 1890 2t05 1620 BIiH 8781 
1267 1584 1901 '218 2695 9168 880! 

627 940 
690 945 
634 951 

1214116~3 IBU 2280 2549 8186 8829 
1282 1602 1922 2248 2568 U04 8846, 
1288 1611 1988 2265 2678 3222 8866-
1290 \ 1620 leu 2268 2692 suo 3888 

687 966 
6.1 961 
6oU, 967 
GiS 972 

l:?g \ ~:~: t::: :~~ ~:~~ ::~: ::~~; 

l:~; iii: \ }:ii ;iU ~:~: :I~ ::!!. 
662 911 
656 98S 
669 988 
6&2 994 
666 999 
610 1005 
613 1010 
617 1016 
681 1021 
684 1021 

1840 1ST! 2009 2344 2679 39(9 &01. 
1347 l6S' 1020 2857 269! 3367 404.1 
13H 1693 2030 2810 2708 8386 40GI 
1962 1702 204Z 2888 272!l 8404 '(}8& 
1969 1111 205S 2894 2i88 8421 fl07 

688 1082 18,6 
€82 10S8 l!S84 
U6 1043 1591 
690 1049 1399 
702 1056 HOG 
101 1060 u1i 
'ill 1066 14.21 
7ll 1072 1429 
718 107'1 1436 
722 IOHS HH 

1120 
1730 
1739 
IU8 
1767 
1767 
1771 
1786 
1195 
Ili05 

7.26 1089 1462 1814: 
7S0 10»l ,,'9 IS2, 
733 IHiO 1461 1834 
7S7 1106 14.75 1M3 
741 llU U8~ 1858 
746 1111 1490 186la 
749 112S 1488 1872 

;:~ I i~:~ I i~~~ ~::~ 
760 114J I' 1521 1901 

76<. UU 1 •• 9 1911 
768 1162 US7 1,21 
772 1I68 16" 1931 
'176 1164 1&62 19.0 

780 1170 1.6.60 \ 19.60. 18. 1176 1.68 1960 
1S8 1182 U'6 Iff 0 
'l9~ nss UtSl l1JBO 
itt u,,*. I'~ 1~09 
8001.1600 !OOO 

2065 
2076 
2081 
2098 
2109 
2ta 
2182 
2us 
2155 
2166 

2171 
2189 
2200 
2212 
2228 
2286 
224:7 
2208 
2270 
2281 

229B 
2505 
2817 
23'. 
2840 
2S3ll -28'16 
.~ 
tlOO 

2409 
2'22 
2436 
2448 
2461 
SUi 
2487 
2600 
2614 
2527 

25:1:0 
25M 
2567 
2580 
2694 
2607 
2621 
2685 
2648 
'60s 

2675 
268. 
'703 
2117 
2700 
S7U 
2758 
27'12 
11786 -

2103 
2168 
2783 
2198 
2S12 
2828 
2848 
2858 
2878 
2888 

290S 
2.18 
2flS. 
2iU 
296' 
2979 
298.') 
3011 
30 •• 
80,,1 

805! 
307S 
sos> 
8106 
812(} 
n66 
8162 
nt.s = 

8(41 
8460 
sns 
S497 
S5H 
S5at 
3658 
86'12 
8591 
361(). 

" .. 
tlD2 
41H 
UK 
UI-t "Il '2M 
41111 

::~: l 

S8.9 .sat; 
36,8 .871 
S661 4101 
8686 «24 
8106 U4-7 
8725 4470 
5TH. u.ea 
S764 4316 
a783 .... 
5802 U61 



6~ PK,A(l"H1A L EARTH WORK TABLE!:!, .[4'Ol-4'1iIl 

TABLE II.-Of Earthwork in Cutting or Embankment for various 
II.,.,.. for 100 feet IlIIIgth In Cublo Feet, SUriaoe of !:rOund L8vei. 

4'01 
4'02 
4'03 
4'04 
4'05 
4'06 
4'07 
4'08 
4'09 
4'10 

4'11 
4'12 
4'U 
4'14 
4'15 
4'16 
4'17 
4'18 
4'19 
4'20 

4'21 
4'22 
4'23 
4'24 
4'25 
4'28 
4'27 
4'28 
4'29 
4'30 

4'31 
4'32 
4'33 
4'34 
4'35 
4'36 
4'37 
4'38 
4'39 
4'40 

4'4J 
4'42 
4'43 
4'44 
4'45 
4'46 
"'·47 
4'48 ..... 
4'SO 

60' 
606 

:~: I 
616 I 
618 
6.1ll I 6.' 
627 
630 

638 
687 
640 I 

::: i 
649 : 
662

1

' 

666 
668 
861 

665/' 668 
171 
67. 

:XI 88' 
687 
690 I 
6113

1 

;: I 
103 " 

~EI: 
716 
11~' 
728 
726 

80' 
808 
8J2 
81' 
8 •• 
8 •• 
828 
8S2 
886 8'. 
8,5 
849 
858 
867 
861 
86& 
8SP 
8U 
878 
88. 

886 
890 
896 
89. 
908 
1107 
912 
916 
'20 92. 
91111 
918 
931 
114' 
9.6 
950 
965 
n. 
961 
.68 

1206 1608 
1212 1616 
1118 1624 
1224 '11)2 
1280 1640 
1236 16t8 
12.2 1856 
1248 1666 
1255 1678 

1261 I' 16Bl 
1267 1689 
1278 1697 

m:rim 
1292 1122 
lias 17Sl 
13U. 1739 
1310 1747 
1317 1756 
18.8 1764 

1:1419/1112 lBSB 1781 
1842 1789 
1848 )7l)8 
1866 1806 
1861 1815 
1367 18.8 
ISH 1882 
1380 184J) 
IS87 18'9 

Ist5 1858 
ItOO 1866 
HUG 1875 
1413 188. 
14111 1892 
H26 1801 
1432 1910' 
1439 1918 I 

It" 1927 
1t52 I11S6 j 

, 

729 9f2 1461 194.£5 i 
IBS 977 U65 I~' 
1S6 881 1471 11162 
I'st 988 1419 1,7l 
,.B 990 US6 1,80 
744 .96 U.2 1 ... 
749 ,98 14-99 1998 

763 .'_' ',1605 2907 7. ' 11112 201' 
II. < ' lUI 1026 

~I~~~~I~ 
2010 II 2412 281. 5216 .020 I '8" 
2020 2424 2828 8232 4040 48{8 
2080 2.36 2842 8248 4060 I 4872 
2040 2US 2856 8264 4080 48116 
30M 2-160 2870 828(J 4101 Hil 
2060 2413 2886 3297 Hjl 694& 
2070 2485 289P SSlB 414:1 4969 
2080 2497 2918 SSI9 U6. t994 
2011 2509 2921 834:6 4182 6018 
2101 2521 2942 S8e2 4202 6048 

2111 2634, 
2121 2646 
2132 2559 
21ft 2571 
2162 2588 
2153 2696 
2178 260S 
21S4 2621 
2UH 2688 
2205 26{6 

2215 2659 
2226 2671 
2286 268{ 
.247 2697 
U58 27W 
226B 2722 
22711 2135 
.289 2748 
1300 2T61 
2311 2713 

2822 2786 
2338 2798 
2S44 281' 
2864 2826 
2365 28S8 
2876 OS51 
23S1 1865 
2898 1878 .cW. 2891 
2420 290i 

2956 3318 
2970 S395 
2985 Bm 
299' 3418 
SOlS Stu 
30iS 3461 
30t8 3;18 
8058 3'.4 
3072 3511 
8087 8528 

3101 8515 
3116 3562 
3131 B5711 
8UG 35 •• 
3161 3612 
8176 96.9 
8191 86fT 
9206 3664 
9U1 8681 
9286 8698 

S251 3715 
8266 3732 
8281 S7W 
3298 8167 
891l 8784 
3St7 8802 
8342 8819 
3867 3887 
8373 8854 
8988 8872 

2431 
24.2 
1f5S 
2.6f 

2911 8408 8890 
3907 
3924. 
St.2 

:!~I "lIS 

~ 
un 

2990 IUP 
2944 9iBi 
.»61 1f60 
1910 3i85 
29S'( M81 
2991 l 8497 8011 8612 to.. 8528 
SQS7 85H 

:::~I ,9'6 
'OH 
4032 
'050 

4.22S 5062 
4tH 50ta 
4264 5117 
4285 5142 
iS06 6167 
.82S 61fl 
19t7 6217 
4968 524' 
4389 5267 
4flO 5292 

4481 6S11 
Hli2 5US 
HIS 5868 
459' 6893 
f511i 5U9 

:m I :!:t 4580 5496 
4601 6521 
{6t2 iiHl 

'aH 567S 
'666 56P9 
4:687 0825 
4~09 5651 
47S1 iWl1 
47511 6703 
4774 5729 
4796 07115 
.818 678' 
t8'0 6S08 

4862 
tsSt 
498i1 
4.28 
4951 
4918 
4P9ii 
W17 
lOiO .... 

.ss. 
58f! 
6S87 
i9H 
5911 
6961 .... 
8011. 
8048 
607. 



SLOPE PORTlONS, 
63 

TABLE II.-Of Earthwork In Cutting or Emban.ment for nrIoua 
•• .,.... for 100 feet length In Cublo Feet, • ...,_ of Ground ...... 

~1i' 
1,1 H,1 2, 1 2"1 

3d _I_:_~ 4, 115, 1 -It: t: I 6, 1 

.~c- -----r-
4'51 768 1017 1525 20h !liS,! 3051! 9559 .0'8 5085 6102 4'52 766 1022 1632 20n 2554 806. I 857. .08. 6108 6'It 4'53 770 1026 I 1689 2052 2686 30'18 i 8581 4104 6180 6156 4'54 773 1081 116.6 2061 2576 3092 3607 4122 61&t 6183 4'55 776 1035 1053 2070 2588 all5 8623 4140 6116 "81 4'56. 780 10tO 1660 207. 2699 8U9 3639 4169

1 

5198 6288 

::~~ I m 1044 1566 '088 2611 ans, 8655 "77 bl2] 6265 
~~:: I !~~ 2098 26.2 3146 3671 4:195 52H 819S 4'59 I 790 2107 26113 8160 8687 f2U 5267 6810 4'60 793 1058 1587 2116 2645 3174 I 8703 4232 62ffO 6848 

4'61 797 106S 1594 2125 2656 3188 3718 4280 5813 8S76 4'62 800 1018 1601 2134, 2668 8202 878. '26. 5S34 6403 ·4'63 80, 1072 1608 2144 2680 8216 3761 4287 ' 5359 6481 4'64 807 1076 1615 2158 2691 8229 8168 '808 ; 58SS .f69 4'65 811 1081 16.2 216:! 270S 824S 8784 4:82' 54:06 6.87 4'66 814 1086 1629 2172 2714 8267 8800 '8'8 ,il428 6616 4'67 818 109O 16S<> 2'81 2726 3271 1817 4262 5452 65<3 
4'68 821 1091 164:3 1190 2738 8285 3838 4880 5t76 6511 
4'69 825 1100 1660 2200 214:9 3299 88i9 .un 64119 .... 
4'70 828 1104 1657 2209 2761 81lS 3861 "18 6622 661'/ 
4'71 S82 1109 1664 2218 2778 8828 1882 44:37 66'6 6666 4"2 8U Ill" 1671 2228 2785 ss·u 3899 44:56 6570 6684 4'73 88. 1119 1678 2287 !ni7 3356 3UI6 4475 6698 67'12 4'7' 843 1123 1686 S247 2808 8370 3.S2 44,94 5617 suo 4'75 8" 1128 1692 2256 '820 S88' 8948 4uli 5641 6789 4'76 860 1183 1699 2266 2832 8399 '965 '632 6684 6791 4'77 868 1188 1706 2215 '844 8,lS 398' 4501 6688 6816 4'78 867 IH2 17H 2286 28&6 11427 3998 4670 '5711 686. 
4'78 860 1147 1721 2294 28<18 3442 4016 4589 5136 6888 4'60 864 1162 17.8 2804 2880 3U6 4082 4-608 6760 19U 

4'81 868 1167 J735 2314 2892 S'70 4049 462, 5784- 6941 
4'82 871 1162 17<2 SS28 '904, 3485 4066 4646 6808 8069 
4'83 87. 1116 1748 2383 2.16 34119 408S 4666 583:1 6Ho 4'84 878 1171 1767 2843 .928 8614 4099 4686 68116 70tt 4'85 88. 1176 1764 2361 .&f0 SI28 4116 4704 6881 7017 4'86 886 1181 1771 2862 2962 8543 U83 47114 690. 7086 4'87 8B9 1186 1779 2312 19 .. 8618 <160 4743 6829 7115 
4'88 893 1191 1788 2881 1977 8612 i168 4763 61164 1144 
4'8. 8117 11M 1793 2891 2989 3687 4181i 4782 1i978 711f 
4"0 900 1000 1801 SiOl SOOI 81101 '102 480S 6002 7208 
4'91 904 1205 1808 1411 S018 8&16 42" .8.2 11021 7282 4'92 008 1210 1815 2421 S026 3481 4285 4841 6060 716, 4'93 911 1216 1828 2480 8038 8846 4263 4861 6076 7191 4'84 016 1220 1880 .440 S060 86110 4211 '881 6un 18'1 4'85 81t H2o 18:18 .480 Bon S671i 4288 4900 6126 71111 4' •• fl. 12BO 1845 2'110 1016 8690 4806 4920 6180 7ll6O 4'87 926 USli 185S 24 •• B088 .701 .829 , ... 617a "i& 4'88 fIIO 124. 1866 2480 8100 • 7 .. .... 4_ 

6200 7HI) 
4'" 8114 1240 1861 1MBO 8111 8786 U6II ula Glii 1lU0 1I'OlI 1187 11110' 1876 2500 SI26 .7 •• 4876 l1OOO .- -



ti4 PRACTIOAI, EARTHWORK TA RLJilR: [5111-5,:50 

TABLE II.-Of Earthwork In Cutting or Embanllment for varJoua 
8101188 for 100 feet lenph In Cublo Feet, 8urflloe of Ground lewI. 

Il~I' 
~ 941 1256 188.12510 I 8137 

5
5:

0
°2

3 
B'o 1.60 1890 I .520 8150 
1149 1265 1898/2680 81&3 

5'04 80S 1270 1905 2540 81i6 
5''''6 Slo6 1276 1915 2660 8188 
S'06 li60 1280 1920 2560 8200 
5'07 964 1285 1928 2570 3218 

5
&:0°8

9 
',' 968 1290 1985 I '681 8226 

972 1295 U4S /2591 8288 
5'10 975 1800 1851 2&01 8251 

5'11 I .79 1806 1968 1 26J] 326l 
S'12: 988 1311 1966 2621 8277 ::!!! 987 1816 1974 2632 8280 

5"l5 ~:~ :m :m I ~:g :m 
5'16 9.8 1831 19971'668 88'8 
5'17 10u2 J836 2006 2673 SBn 
5'18 1006 Ill42 2012 26&8 355t 
5'19 1010 1347 2020/2694 3;167 
&'2,0 1014 13M! 2u28 2704 8380 

5'21 )018/ 1:161 20S6 2714 8898 I 
&'22 lO~!O )862 2CH 2720 3406 
523 i ]1.l~6 llJS8 2051 12785 SHY 
5'24 I lObO. 11178 2009 214.6 9452, 
0'25 ' IOt4 i 1978 2067 2766 3445' 
0'2611038 IISS8 2L7512767 3.58 
5'2.1 ]1.141 1888 2083 2777 5472 
5·.<ie8 I 10to l-lI:Iit4 r li091 2188 3480 
S'291104!J i IB!'812099 2798 S4B8 
5'30 lOo.oj I 1404 2107 2809 S5ll 

5';n )1067 i HIO 2110 2820 • 3524 
0'32 r lOIH : 1416 2128 2880 S5S8 

;:~! I ~~:: I ~:;~ ~~:~ ~~:~ :~~! 
::~: I ~~;~ l::! :::! ~~;~ ::~~ 
5'l7 i 1080 1442 216S 2884 1:1605 
5'38 : I~o i 1447 2171 2894 8618 
5'a9110",,~ I' 1453 2119 2905 36S1 
5'40 1098 1\168 2187 2916 8645 

5'41 11098 14GB 2195 5658 
b'42 11()2 H68 2208 3672 
5'43 1106 14:74: 5686 
5'44

1

' 1110 UbO M99 
5'45 111< 1485 S713 
5'46 i 111. 1491 5726 
5<47

1
' ll~ 1196 3740 

0'48 11..- Biof 
05'4. ."",8167 
6'.l1li .ft81 

;'1 • 

3766 
3780 
8196 
3810 
8825 
S8fl 
3856 
3871 
8886 
8801 

5917 
5932 
8948 
8~6S 
8978 
1199f 
f009 
4.025 
40S9 
4066 

4072 
4081 
4103 
4119 
4184 
4160 
4HI6 
4182 
f198 
4.218 

4229 
4245 
4261 
4277 
4:.198 
4su9 
4:S26 
4342 
4858 
4.874 

4590 
44.06 
fdB 
44!lSl 
4466 
4472 
4488 
•• 00 
!l621 
OS7 

4897 
4.410 
4427 
4U5 
U63 
4481 
4.498 
4516 
'634 
4562 

4670 
4588 
4595 
4.623 
4641 
46159 
4678 
4696 
4714 
4732 

4160 
4168 
4787 
4805 
4828 
4842 
4860 
48a 
4~97 
4816 

493. 
4953 
4~72 
.990 
400. 

:g:~ I 
'0 •• I 
:~~~ 1 

, I 
liU2 . 
5141 
5180 
0179 
5198 
6.17 
62B6 
!255 .:n. 
OUt 

4: 1 15: 1 16: 1 

~~-II ::~ I_~:: 
6060 6825 7690 
6080 6860 7620 

:~H II iH! ~n~ 
5161 6462 7'142 
618' 6H7 77711 
5202 6502 780S 

5222 6528 185. 
6248 656t '1864: 
6268 6679 7896 
6284 6605 7'26 
61304 GtiSl 'ISHi' 
6326 6656 1588 
6846 661'2 8019 
5366 6708 8060 
5887 6734 8!)78 
6408 6760 8112 

IH29 6786 8148 
15450 6812 8175 
6411 6888 B2CS 
5492 686! 8297 
5612 6891 8269 
.53, 6917 8&00 
6505 6943 8882 
5576 6970 S36. 
6597 6996 S$95 
56}8 7022 8421 

•• 8' 704t 8159 
6660 7076 8UH 
5682 7102 8623 
5708 7129 8065 
5724 Vl56 8587 
6146 718. 86l» 
5767 7209 8651 
5789 7236 8683-
ti810 '/263 8716 
58S) 72510 8US 

5854 7817 8780 
5875 73ft 8812 
5897 Tan 88t5 
6»19 7B98 8878 
59411 742. 8911 
5962 7401 Slil 
6'84 1480 8976 
6006 7'608 t909 
6028 1615 B04. 
e<l1IIl 1162 to'Ii-



SLOPE PORTIONS, 65 

,au n.-Of IaltlnrJl'k In 1I11tt1n8'''' E ___ t for VlIIIH8 
....., for 180 feet len«th In CuIIIo Feet, ....., ... of CrouIId '-I. 

~~ ~\~ 1\,1 2,1 \ ~I'l \ 3,1 3~'~\_:_ 5,1 6,1 
=.9 

soss '~-;;;:T::-
.--_. 

5'51 1188 IB18 2177 6SlS 6<>" 'l&'~ 9108 
5'52 las liH" 2285 S04:7 8809 U7l 5832 60t4: 7618 91n 
5'53 1147 1529 22U 9058 8823 4587 SU'! 6116 7645 917' 
5'54 lUI 1535 2802 !O69 S886 4604 5371 8188 7673 9t07 
5'55 1155 1540 21HO 8080 8850 4620 r;~90 61liO 7101 9JIl 
5'56 1159 1646 231lt 3091 886( 4637 1)410 618S 77118 9274 
S'S7 1163 16,51 23t7 BI02 3878 4634 6129 62(1'; 7756 ,307 
5'58 1168 If)5l 2S35. SIH 889' 4:670 6U'i) 6227 778' 9SU 
5'5' 1172 .,.62 2SU 9125 89116 t687 64&8 6250 7812 1374 
5'60 1116 1668 2S •• 8186 S920 470' 5488 6272 7840 9408 

5'61 1180 1574 2860 3147 3SS4 4711 6508 6294 7868 9142 
S'U 118. 157S ~S69 3168 3948 4788 5527 6317 7896 Ul. 
5'63 1189 1585 2877 !l170 3962 4756 ri5l7 1i3!J:9 792l Ba09 
5'64 1198 \590 2886 31S1 9976 4771 551'17 &381 n5'! 9.~' 
5'65 1197 1596 2·{9! 8192 3880 4188 5588 6384 798l 9511 
5'66 1201 1602 2408 3204 4004 4806 6606 6407 8000 961) 
5'67 1201 1607 2411 S216 4019 4822 6626 8420 8OS7 96U 
5'68 1210 1613 :H20 5226 4038 4839 -5645 6t52 8066 967. 
5' •• "" 1619 2428 8287 40U 4869 6666 64'18 809. 9707 
S'70 1218 161i 2"37 8249 4061 4873 6686 6498 8IZ2 8"7 

5'71 IUS 1610 2446 8260 4015 4881 67011 6521 8151 t1~1 
S'72 Ilt7 1636 24&4 8272 4:090 {e07 6726 6044 SISO .816 
5-73 UII 1642 2462 B28S 410. {92(5 6746 8061 8208 .~ 
.5'74 1286 1647 2471 "11 4118 48H 5166 6690 8287 99IW s". !ZIO 1668 2180 8S06 1118 4-969 .,86 6612 Sll86 .. 1. 
s'n 12« 16611 2188 8S18 1147 i977 6S06 -819. .ll61 
.'77 Uti 111116 2Ul' 8a29 4162 4get 118116 6810 88 .. 9888 . ...,. 1263 16111 2606 8311 ' 4176 5011 ous 6582 1IlI5' 

1_ . .." 1261 161. 2614 836. 4190 5029 6861 6701 I 8131 1_ 
$'60 lUI ¥8S 2623 '361 1206 50.6 6887 6726 MIG 1_ 

J' •• uu 1681 I5B. 3516 t210 6063 6907 8761 8439 UI127 
'S. lIll1 Jft! atO 8887 4.81 6081 58118 67-16 8466 1~1_ 

."3 Il'15 1M. . .,. aSH un 0098 5m • 718 1m 101 • .... 1,'9 1106 2&118 3ill 4283 51.6 5858 GUI 8iU :=r ..... 1~ I7U 2611 11412 1218. 51,3 6959 SM4 16M ..... 1187 1711 1916 !14M 129Z &161 -- -!: S'S7· 1._ 17Jj1 '684 Uta "Of 51S. 6010 88.1 8UI ..... ".97 17 ... 169B 8167 4l1l12 OISI 60111 6016 184& Wl71 .... ISO! 1736 2602 316. 4S86 >!IOt 6jl71 - 11671 liI401 .. eo 11106 .,41 2611 8181 .361 6121 80112 - 11M2 ilK" 

.'91 1110 1144 H2O 8i9S '11& 5239 6U. 61186 ' 87&1 IAli. .... 11« 116j -850. (S81 .SS7 6111 7069 II'IU 1.0614 . 

I::: 1118 1768 S617 3516 iSH 5215 61" 7091 1781 Il16. 
I_ lia" 96tS 8618 1410 illiS 6176 , .. ,. aw. 1..-

-'III 1m 1770 9666 SIlO fill .NO 1191 I'NU 8161 IAUl 

:If 1182 lUG 1564 lI5611 4448 5m 0lJ1AI 71114 - lAIIU 
ISS' J'iBJ "" 816' 4161 68!' .tl7 7lU. 88J.O ..... 

i; lUI H¥ "81' 8676 4';0 '.' .- " .. &NO Ii 1&IjO 

~= 
"",I -"Sli II1II\ ,- iI: '"' 1_ 
" .. • jliQO 51.00 ·tIIIO .... 



'. 
66 PRACTICAL EARTHWORK TABLES, (6'01-11'50 

TABLE II.-Of ElU'tllwerllln Cutting or Embanlunent for ¥IU'IoQ 
I.opea for 100 feet length In Cublo Feet, lurf_ of Cround ........ 

;:;'l! I I , ~I' E_1~:_1~ 11: 1 

~1_::_~13j:l ~I~ 6: 1 

- -
::g~ .!::! I ~~~: 2709 1612 I .616 6U8 6821 72'.19080 10836 

2'1lb S624 I 4630 6486 6342 7248 1{)60 10872 
6'03 1B64 , 181B 2727 8656! 4045 6454 6368 7272 11090 10908 
6'04 18.. I 18" 2786 13648! 4560 5472 6884 7286 9120 108" 6'05 Hl78 I 1830 274& ,Bti60 I 4575 &49u 6406 1820 .151 10»81 
•• ". 1817 I 188. 27li4 5612 I 4690 5509 6427 7345 9181 11017 
6'07 1882 I 18'2 2768 . 8684 4606 IUi27 6448 7869 92ll 11053 
6'08 lifti6 i 1848 2a~ 8697 46il 61HI> 8469 739S 9242 n090 
"08 I 18.1 1 1864 2782 870Y 4686 656a 6490 7418 827:l 11126 
.'10 18\15 1660 2721 8721 4661 6581 6512 7U2 9802 ll163 

6'11 1400 1867 2800 8783 4686 6599 6633 14.66 93a8 11199 
.'12 1406 I )t;73 ~801l 8745 4.682 5618 6556 7<91 986. ll2S6 
6'13 l1U9 J 1879 2818 3';68 4697 5687 6676 7615 9894 11278 
6'14 1414 18~6 »jj~7 8770 4712 6656 6697 164.0 .4J5 I1S10 
6'15 14H! 1891 2tHI7 5782 4728 6673 66JU '1564 I H66 11847 
6'UI 142. [1807 2846 3795 4HS 66~2 6640 758' 11486 11884 
6'17 1428 l80B 2856 8807 4.769 6710 6662 761. tfil7 11421 
6'18 14:12 l!no 2864 3819 ' 4774 67SU 668. 7688 1648 IU58 
8'19 !fB7 1916 2874 8882 47tHI 6747 6706 7863 9519 11495 
.'20 lHO /1 ... 21188 8844 4805 6766 6727 7688 9610 11682 

6'21 1446 1928 2882 885. 4820 5785 67<9 7718 98U 11569 
6'22 1461 1934 2802 3869 4886 5803 6770 7788 9672 11601 
6'23 1455 lS1fl all 3881 4852 682~ 8792 '1768 970S 116401 
6'24 HtV IN7 ~9;!C aUf 4861 584.1 68H 7788 878< 11681 
6'25 1466 H'MI nso s~oo 488. 680S 688. 7812 .,.6 1171. 
6'Z6 H70 1908 29U 89J9 4898 68111 6858 7838 9797 1176. 
6'27 Ita 1966 28t8 89S1 '91t 6897 6880 7863 9828 117(14 
6'28 147. 187~ 2168 Sttu 4980 591. 6802 7888 986u 11832 
.'29 14 .. 1918 21167 aV66 4946 6986 6924 nUl 9S51 11869 
6'';'0 Htlil 19i4 2977 BS6~ 4"tH 6V6~ 6946 79SS. 8922 U90l 

fI'31 14911 1981 '986 8982 •• 71 5972 6868 7163 995' 11145 
6'U It,,8 Uill D9" 399. 

<993/ 
6991 6990 7988 9886 11983 

6'U 160S ,,"oS 8006 4007 600» 6010 70)2 8014. 10011 11021 
6'34 1607 20)0 3016 4.020 6024. 6029 7084 SOB9 1004t 1206' 
.'311 lIil:t ~Olti 5014 t082 1040 6048 7066 8064 18081 lD, 
.'16 1617 210.l!2 50" 4.046 6066 6067 7079 8000 10111 121311 
6'37 16:.!2 202\1 801S 40G8 5072 . 6087 7101 8116 101 •• -11173 
.'38 1.26 ~086 8058 4070 ~~~: I 6106 1128 8141 10176 11211 
.'39 J6lH 2042 8062 .083 6126 714.6 8166 10208 12240 .·oW 16i1t> 204.iI 3()?2 to'6 

61"") 
6144 7168 819. 102<0 12288 

.'41 lUI 20114 8082 "09 6136 6161 7190 8218 10272 128%8 
6'42 IMti »1.161 3091 4122 liUi:.! 6182 ,218 81.s 1010< 11866 
6'.0 1." .067 8101 UBI) 6168 620' US6 82'10 :gc: 11108 
.'44 lb66 207< BIU 4141 :::~ 622J 7'" 82,5 !JUS 
fI'45 16.0 208. 8120 4160 62<0 7280 832D 10<01 iU81 
64. ,J66 2081 SIlO 4179 

m61 

U60 780S 81<6 10<83 121i19 
.... 7 lMe. .... auo US6 '''1 6229 'lfl:t6 88'/1 10«. 12," ..... ,: • BU • nn 10.· .. • .'" 78<8 881& lOU& 12ft' ..... filii 41lf IJ64I caJS 7l7l 1414 18510 12816 ..... r-F- a"B - ."1 .... n .. " ..... ~ ..... .,. ... 

; ~<1W.-



SLOPE PORTIONS. 67 

TABLE JI.-Of Earthwork In Cutting or Embanlunent for varloul 
....... for 100 filet length In Cublo Feet, 8urf_ of Cround L ..... 

:= -'1 '1'11~ .;~ t: 1 1,1 11'1 2,1 31,1 4, 1 .,1 6: 1 

=--"--1--

6"51 11589 2119 8118 .238 6297 6157 7417 8<7S 10595 12TH 
6"52 109. 2UG 8188 4251 6814 6877 aae 8502 106118 12768 
O'ss 1599 2132 8198 4264 6880 6886 7'62 8618 10660 12192 
6"54 160' 21B9 8208 4277 SSUI 6416 7485 8554 111<187 n8S1 
6'55 160' 1146 8218 .280 5868 6485 7608 8680 10116 12871 
6"56 16H 2162 U28 4808 6818 6455 7651 8607 10768 11910 
6"57 18111 11158 8287 4816 5#96 6476 1564 8688 10791 129<6 
6"SS 1621 2166 aU7 nso 5412 6tH 7677 8669 10814 1ll98. 
6"59 1629 2171 8261 "S43 6U8 86U 7800 86 .. 10867 180ta 
&"SO 1633 2178 3267 4366 5"45 66S. 1628 8112 10890 1S088 

."61 1888 2186 3271 4868 5461 6664 1646 8788 10118 18108 
6"62 1648 2191 S287 4882 6418 6674 7669 8766 10.as 1S141 
6"63 16<8 nl8 3391 48.6 5<9. G8 •• 7692 8191 10989 IS187 
&"64 1668 2204 3807 4409 5till 6618 7718 8818 110H lSt27 
6"65 1868 Ull 3317 4:4,22 .'28 6Ssa 713. 8844 11066 11267 
6"6& 1668 2218 3327 "86 56U 6658 7762 8871 11088 18801 
6"67 16G8 1224 8887 4"9 6661 6618 7786 8898 11122 13'41 
6'68 1878 2230 3347 4{GO 6671 

66.31 
7801 8990 1115. 18881 

."69 1678 228. 3867 U76 5594 6113 7882 896, 11188 1"21 

."70 1683 2tU 3867 4<8. 5011 6183 1856 8918 11212 18'61 

• "71 1688 2'61 S.11 '50 • 5628 6764 7879 90<)6 11.66 13607 
6"72 1893 2268 8387 4:616 564:6 6114 7908 tOSS 11290 181148 
6"73 1698 2265 I 88n 4529 668. 619. 1926 9068 11823 18688 
."74 1704 1211 8407 .s<8 6518 6814 7950 9086 U867 13828 
&"75 1709 2218 SU1 1566 669. 68S, 1978 9112 11391 18669 
6'76 U14 2:18. 8427 .670 6712 6864, 7987 8140 U4h 13701 
6"71 1118 2192 84S7 tlSsa 571» 6815 8021 9167 11468 11160 
6"78 112. 22.8 8"8 4597 674:6 6885 8044 9184 1"92 13781 
."79 1729 tHOi 8458 4610 6763 6916 8088 9221 11626 18831 
6'SO 1134 2112 3<68 4624 5180 6986 9092 8248 11660 13872 

."81 17S' 2S19 8478 4688 6791 6966 8116 921. 11684 IB9U 

."82 17 .. 2lISi S488 .651 5814 6.17 8140 "0. 118.8 1S96' 

."83 17<9 2382 S ... 4665 ... 1 6997 8164: la80 11682 18996 

."84 1156 "S9 8509 4679 68.8 1018 8187 985' 116" 1<088 
6"85 1160 284:e sue 4692 .866 7088 8211 9.84 11711 1.071 
6"S6 1766 2303 8629 4106 688. ,069 8:186 IU2 11768 H118 
6117 1770 2860 1540 '120 6900 1080 8269 .... 117t9 1'169 
6118 1776 2361 3660 4183 6917 7100 8.8. 9*61 11884 usoo 
."89 1180 281< 8660 4747 5984. 7121 8808 9'" 1I868 UJ<2 
.'"eo tr86 118HO' 8.71 £161 6911 1141 B8., 9622 111112 U2B8 

."91 17SI 2181 8681 4776 6968 7162 8866 8660 11"1 liasi 
S"92 1796 2394 .591 4789 6986 7188 8380 9617 11172 U.66 
6"93 1801 2401 1602 .802 6008 120. 8fOS 960. IJ006 14401 
.'94 lB06 lU02 8412 4816 GOllO 1'14 8<19 9GB. 11041 1"'. 
6"1111 1811 26,. 8623 4880 6018 U4. 64.S 964lO 11076 U4el .- 18n SUS 861S i8" 0055 7m U'I'I 9688 1.110 14681 
.'97 1813 

_. 
""" 4,88 60,. ru. .. 02 una ISl""I'··U .... 1817 litH l86i 4871 ~1lO 130& 8U, 97<4 12180 lUlll .... 1_ 

14" IGt' 4IU .101 182. .~ = lftIi· IUd 
7_ - ...... 88 •• - '",.., ,- -,-



68 PRACTICAL EARTHWORK TABLES, rr.t-ito 
TABLE n.-Of EartIIwwtIIn GuttIIIIJ ........... ,..nt fer .,._ 
...... for 100 feet .......... CtIIIIo FIIIIt, ....... ofCnlulld '--L 

i~ 1·'1 1,1 \11,1 Zq 21'11~ 31'11~~ 5, 1 6, 1 

t---=- -- r---\- -- I-
7'01 1843 U67 8686 4.14 6142 7871 8600 9828 11286 14141 
7'02 1848\ 2464 8696 4928 6160 73.2 8624 SlUS 11920 1478' 
7'03 1853 2471 8707 '942 6178 14IB 8649 988' 12355 14U6 
7.04 18611 2478 3717 '166 6196 7484 8678 9919 12390 14868 
7'05 1864 2485 8728 4970 6218 '1466 8698 ,.HO 12426 HeU 
7'06 1889 2492 8788 4984 fl230 7477 8728 9969 124:61 14863 
1'07 18ft 2499 3749 4998 6148 7498 8747 9997 )2486 1'~95 
7'08 1880 2606 976. 5018 6266 71n9 8772 10026 11682 16098 
71)9 1886 2019 8770 5027 etSs 76(0 8197 10054 12617 16080 
7'10 1890 '5JO 3781 5041 6101 7661 8822 le08' 12602 16128 

7'11 1896 2528 8791 6066 6S19 7681 118H 10110 12888 15166 
7'12 1901 2696 3802 6069 6887 760. 8872 10189 U67' 16208 
T13 1966 2642 3813 &OS4 6856 7626 8896 10167 12709 15261 
7'14 1912 2549 9828 &098 6972 764'1 8811 ]0196 12146 1629(-
7'16 1817 2566 8884 6112 6390 7658 8946 102,. 19781 16S17 
7'16 1911 2588 9845 5127 6'08 7680 8971 1025B 1i816 1581\0 
T17 1118 2670 B866 6141 6426 7711 8991 10282 12862 15411 
TI8 1 ... 9 2578 !866 6166 6444, nas DOll! 10310 12888 15<" 
7'19 1939 2588 5877 &170 6'82 '7M 9047 10Sst 11924 15601 
7'20 ItU 25.2 3888 6184 6480 7776 1072 IOS68 12968 15661 

T21 1949 2599 88 •• 6198 6{98 7798 9087 10397 1- 1_, 
T22 1956 2606 S.10 1218 6616 7819 9122 10426 19081 I"''' 
TZ3 lKO 26U 3920 6227 6684 7841 1148 10466 1- INti 
7'24 1918 26.1 seSl 6542 8151 7868 9173 1048. 1810& 117_ 
T26 18" 2628 8N. 6256 el70 71184 9198 1000ll 11141 16" TZ6 lin 2<106 896S 5271 6688 1106 .m 106.1 11177 1591. 
TS7 In2 268 •• 64 iJ8lI &607 7928 eHt 10671 131lS 1-
7'26 1987 28611 8975 6100 661& "60 '1'16 1- ISIIO UIJllO ,'. l"a ~1 8995 .SU 6641 1971 .108 106J8 ' 11111 1_ 
7'3D 1998 Ie" S.,7 682. 6611 mJ enl' fOS" 1901 

1_ 
1'31 !lOCH 26ft 4008 61" 6671 lOll 9961 1088' 

I_ 
I_ 

na lIDOi ,.7. fOl. 6858 "" 8087 tI8'I, lonil 
1_ 

110,. 
ns 281& IeBe - .. 7. '61M -MOl, 10'" I- I-
Tl!4 -28" f04I "88' 6714 8081 '<II 10716 

._, tt_ 
'1':s6 20" 2701 401. 640t &763 .101 HIlt, 10804 , 

I_ 
t_ 

1'36 

_. 
2701 - .417 8771 Ill. N80 lOB" IBNI 1_ 

T37 
...., 2711 4074 "8S 1190 lid, 9406, 10861 1111" 

l_ 
TD ••• 27" 4015 6U6 8808 1170 11511 

I_ 
I"" 1-7'. 2M f781 -6{71 t8" 81'1 III' 10MI 111661 1_ 

T40 .u :1718 (107 5418 - MU .... I_ I- 1-

'-"I 20591 mI 4UI .. ,I 8811 11M HOI 
1_ 

18m. I_a 
T6Z 1011 "IS .1 .. - 688' 1168 ..s. 'lion 1_' I"" "0 

II 
414G 1620' 6991 tiSl 

_, 
uon 18111 

~= TH 41U 6685 691. 83GB "" non, 1_, .,... m 4168 6660 61118'" - == 
11101 1- ..... .,... fI8 4171 1666 ,8.58 _81 111111 Ima I. 

N' 96 4185 &680 U16 '.1'10' .761 Ill .. 1_' 1_ 

1:, 4116 iIi - listS :11791 11196 
I_ I-'1Of 0 fOIl $18 =' 

It_ 
uttl := 'I'l1O I m. 69Il .a7 ,- 1_-

,~< 



SLOPE PORTIONS. 69 

fAILI IL-tr I!llrlflllWllIa ~ or ............ nt for ........ 
..... for 180 lWt IIIncttlln hIIIo r.et, • ..,,_ !If CroInI ....... 
j;t 

~I~ -!'.t 1'1 1,1 2~' 1 3,1 31 ,1 4'1 S'1 
.' 1 Ill.!' 

- 1-
7"51 2116 1810 '130 5UO 7050 81t1l1 9870 IIl1S0 11100 18110 
7'S2 2121 2828 4241 6&155- 106. 8188 9886 118'0 1US8 ISH5 
7'53 2116 lIS'5 1253 f,610 7088 8506 9923 lISIO 11176 17&10 
.7"54 2J82 lIS,S 4264 "BlI 1166 8528 9949 WIT() If SIS 11066 
7'S5 2188 2850 4275 5700 7125 8650 9976 11400 14151 11100 
7'5' 2141 2858 4:287 6715 71t' 8619 l000211U8o 1U88 17166 
"57 SU9 1865 .208 5790 7168 8696 10028 lUSt 11818 17191 
7"58 2155 2878 4:S01 &74:6 7182 8618 1005& 11 .. 1 111161 171117 
7"5, 2160 2880 48S1 6761 1201 8641 l008J . 11622 IHI}, IVSB. 
7'80 S18S 2888 4382 5176 72:10 66&1 10108 11&52 lUIO 17118 

7"1 217. 2886 ISI8 6791 ~ 7239 8687 101S5 11682 1U78 178U 
7'82 .177 2908 4355 5806 1258 8710 10161 11618 U518 '7U9 
7"U 2183 2.11 4866 5822 7277 87S8 10188 1164a 14104 1'"5 
7'84 SUBS 2118 4878 588, 7296 8756 10215 11614: lUt2 17511 
7'85 9196 2Y26 4389 5862 7816 8778 102U 11701 U681 17U7 
7'6S 2200 2984 4401 6868 7a84 8801 10268 1178& 14669 17&03 
7"67 2206 2.n UU 5883 7864 8824 10296 11766 14107 17649 
7"8S 2212 2819 til!< 6898 787S 8847 10822 \178S H7~6 17181 
7'69 2218 2967 U36 6914 7Bt:'! 8870 IOS49 11827 14784 1UU 
7'70 2228 2116' 4147 6829 7UI 8898 10376 11858 BU' 11787 

7'.71 9229 I •• 72 4468 5844 7130 8917 10403 11889 1U61 11881 
7"72 2281 ' J980 441v -- '1450 S9.0 104BO 11900 14100 H880 
7"73 slIn 2888 .48. 5911 7469 8988 101&7 11961 14939 l7t1S 
774 IU7 299& utI &991 7188 818< 10t84 111'8:1 1'977 l7n2 
776 2262 300B 1506 6006 7&06 .00. 10611 U012 1&018 lS019 
7"76 2268 SOll 4:616 102i 7527 90lS 10688 UOH 1606" 1_ 
777 226. SOU !628 6037 7541 9056 10i166 It076 1599>1 18111 
7'78 H70 8026 .6.0 e053 7566 907. 10092 121u6 1618. 18.69 
7'79 2276 30S' 4",01 8068 758& 9108 10<20 12187 15171 18200 
7"80 1281 8042 4668 608. 7105 9126 10647 12168 16210 1816. 

7"SI "81 3000 157& 8100 762' 9119 10<74 Ul99 1It19 18119 
7"al! 22-93 S068 ,&86 6116 76U 9178 10702 utso I •• !IS 18Ul1 
7'83 22l1. 30016 ,598 6181 768< 91'. 107211 1 •••• 15827 II • ., 
7'84 180' 8078 4610 6117 7683 9220 10766 12298 1536. 18,,0 
7'85 IBn 8081 1822 6111 770S 924S 1078. naif. u.oo 18te' 
7"8. 111m -488B SIrS 7122 .U1 10811 1- Ie1446 " ... 7"87 tBIIS lOtI 1M' 61t, 77.2 9291 10889 11887 IMlt 18181 
7'118 JS9 SlOG 4687 6109 7712 .. 14 10887 12119 Inl4 181" 
7111 ISM ana i68' 6216 7181 9888 101m 1t1to 11116S 18611 
7'110 SSIO 8110 1680 8241 7801 .. 11 liOns ISlB2 1_ Isr" 
7".1 .... <illS U .. 6217 7821 t886 \10UD lSi .. 1i811 18170 n, ,... 81" U04 I27S 78U •• os 10977 126i6 16681 II8IS 

'11' 11168 '1~ .11. 6218 7661 .,31 11006 12671 16711 1_ 
TI4 - 8111 if" 680' 7888 .461 ,)1083 1_ lIffl 1811& 
7_ 

1110 BlIO 4110 1110 7900 91tD HOIO 
1_ 

UiIMl1 19811 
7'86 :me 3168 '7U 6S8& 7HO HOI 11088 1",," I_ 

I_ 
f'17 -&1" 4'IM - 79Ill 11618 lUll 1_ 

~=~ 1'" .,.,. .... 8184 .1'71 6168 7'80 -Ill" 11'" 1fIt4. ,.... tIM .lIS 4788 -7tJ88 =. unt ,- == ..... .... ..... lItl10 •• -- lillDO ItIIIII ; ... 



70 PRACTICAL EARTHWORK TABLES. [81)1......8"50 

TABU II.-Of Earthwork In Cutting or Embankment for various 
810pes for 100 feet length In Cublo Feet, 8urfaoe of Cround Level. 

~i 
t: 1 ~I~ 21:113: 1 31: 1 /4' I 15: 1 !. 1 :1 6:1 

1Il.s 
.~-_-. 

--i·---"·~ 

S'OI 2406 8208 4812/ 6U6 8020 I 962' Ui:: I g::: f:g:g 19UB 
8'02 1411 SIl6 4824 8432 8010 964S 19298 
8"03 2418 8S21 j8S6 61<8 8060 9612 11284 I 12886 16120 19814 
804 2424 3252 :::~ I :::~ 8080 [ 1896 11312 ! 12928 16161 19882 
S'os 2ISO 8201:0 8100 9120 11840 12880 16'00 19<41 
8'08 1<86 8248 ,S7i \ 6i9ti 81'0. 9746 1\869 1299S 16241 IMS9 
S'07 244' 3256 4884 i 651S 8141 I 9769 11897 18025 16281 19587 
S'OS 2448 8261 !:g: I :::: 8161 8798 11425 13081 16B22 19586 
S'09 2161 8.7. 8181 i 981'1 11458 18090 16S62 19681 
S'10 2'60 1280 1921 6561 .8201 i 9841 11482 18122 16'02 19683 

S'U 2468 8289 19S5 6677 8221 i 1876 11610 1B141 16<48 19752 
8'12 117B 8297 4846 859B ~::: r 

98g0 11689 13187 16484 19780 
8'13 217" 8S06 4951 6610 9915 11567 13219 16621 19829 
11"14 2186 BSlS 4869 6626 8'8' , '939 11595 1S'62 16666 19878 
8'IS 2491 8821 4582 6642 830B i 9968 11624 13284 16606 li921 
.'16 U9' SS'9 ,99' 866. 8Si8 \ 9988 11652 18811 1BU6 109'16 
8'17 260S 3837 6006 6676 :::11 :ggl~ 11681 lS850 16687 20026 
.'18 2609 8846 6018 8891 11710 13882 1572S 20071 
8'111 2616 8854 6081 6708 ::~: ! l::~ 11738 134.16 16769 20123 
.'20 2621 B86S 6048 6724 11767 ISdS 16810 20112 

.'21 2528 1870 6056 6740 8426 10111 11796 1S481 16851 202n 
8'22 2684 IS78 ~s2 8167 8H6 10185 11824 1851< 16892 10171 
8'23 2610 8387 8778 8181 10160 11851 13047 189SS 20810 
S"24 J046 8895 6082 6710 8481 10185 11882 13580 16171 2OS89 
8"25 2561 BIOS 5106 8806 8608 1020" iI"1l 19612 11018 2041" 
"26 J06" SHI 6117 6823 8628 102U 11940 13646 17057 20468 
8'27 JaGI SllIO 8129 8889 8518110269 11969 186" 17098 20618 
8'28 2671 8428 6112 6866 8670 10284 11"98 13712 17140 10668 
"211 2677 BI86 6154 6872 8'90 10309 12027 187406 17181 20617 
11"30 2688 8414 1167 6889 8611 10833 12066 18778 11111 20667 

8'31 2690 8458 5179 6906 8682 10358 10086 18811 17260 20717 
."32 2596 8461 II" 6922 8663 10888 12114 13844 17806 lI07S? 
8'33 M02 BI69 6204 618. 8674 10408 121<8 188'8 17817 20811 
8"84 M08 B4Tt 6tl7 6.66 8691 10488 12172 13.1l 1738. 00867 
'"35 1111 8188 8229 6972 871. 101&8 12201 18841 11461 10917 
8'le 2621 8404 .212 6980 8786 1018S 12281 1S978 1n7ll lION, 
8"17 26!7 8608 6264 7006 8767 10609 Il1280 11011 17514 21017 
8"38 -8611 6167 7022 8778 105S4 12289 1""6 17666 Jl067 
8"39 2640 11520 6178 7089 879. 10669 ISIII 14078 17698 21118 
S"4O 1646 1628 629! 7056 8820 1068' 12848 1111. 17640 2U88 

."41 In! 8686 62 .. 1018 8841 lOGO. IIS76 14146 • 17682 21118 
8'U 2669 •• 4J> 15317 ~ooo 8862 10684 11107 14179 17"4 1U8t 
8'43 16f6 8668 6BSO 7108 8SS8 10860 11486 1121S 11768 21119 
8'44 .671 8"1 6848 7121 800f 10685 !J166 14217 17808 IIB70 
.'45 1678 sno 6S16 7UO 8926 lono 12106 11J80 17861. IIUI 
8"48 - 867. 6868 7167 8046 10786 1212;) US" If' •• 'U7l 
8"4'1 -- 1687 6881 7174 8.68 10m 121160 14848 17"6 21512 
.'48 -. .=, 1U3 7191 8.89 101'88 12m 14881 11978 '1571 
8"411 ~ .... 1408 7_ tolO .10812 1MU 11418 1_ 110. 
fI'JO HI. 7_ tell 1_7 11641 14,10 1_ 2H16 

---- ---



SLOPE PORTIONS, it 

TAB", II.-Of Earthwork In CuttIng or Imbanklllllllt for .arIHI 
Slopes for 100 feet length In Mlo Feet, Burf_ of Cround LanI. 

l~ I~I~I~I~ 21' J~~ 31' 1 ~I~~ I, ~ 
ItSl : 27161 S621 \54:91 7242 8052110868 1261. l"f84 18106 

:~;~ ::~: :::~ i :::: i:~: :g~: ~g:~: g;~: II u::: ::{!g 
8 4 54 2796 864.7, lino 1298 8116 I 10940 12168 U586 lSl!SS 

:::: :~!: ::~: I :!~: ~:~~ :l~~ ~~::~ g~~: ~:::~ ~::~: 
8'57 2764 5672! 5508 tSH 9181 11017 1285!l H689 18961 
'S'S8 S761 3681! 55:.11 7882 9202 11049 12888 14723 18404: 
8'58 2767 8689 i 5584 7878 9228 11068 l2ltta U15S 18U1 
8'60 2778 3698 I oM7 7896 92t5 1I0U 12943 Ha2 lSUO 

S'61 2780 3107 I 5560 7UB 9266 11120 12973 14826 18538 
8'62 2786 I. '71515578 74$0 9288 I 11146 13008 14861 1&676 :::: :i:: ~;:: :~:~ :::: :~~~! ~~:~? }:~:~ ::::g :::~: 

i :::: ~:~: :;~ g~~~ i:~g ~~! 1 ~l::: }:~:: ::::: a;: 
. S'67 2819 8758 6638 7611 9896 11215 IS154 }6084 tS7iS 

S'68 2826 3761 5651 '1634 9418 11801 13185 15068 18856 
S'69 2SS3 3716 566' 7553 9499 11927 13215 15108 18878 
8'70 2838 8784 5676 7669 9460 11851 133(5 16138 18920 

217114 
21777 
21828 
21q7. 
219" 
11982 
22f)~S 

.2085 
221H 
2!188 

iS2~O 
92291 
2iStS 
22385 
9'U7 
2U99 
22551 
zt608 
22&li5 
22101 

1r71 '845 8198 6610 7586 
S"72 2861 3802 5705 7604 
8"73 2868 3811 5716 7621 
8'74 .865 8818 5728 7689 
8'75 2871 3828 51'1 7tW6 
S'76 2878 8887 6755 767' 
8'77 98ft 1846 6768 7691 
8'78 2891 88U 6782 770~ 
S79 28'1 3868 5795 7726 
8"80 2904 3872 6808 "if 

8183 11880 ISS76 16173 18966 "76. 
9505 11406 18S07 16108 190IO 29811 
9627 lun 18S87 16243 190&8 22861 
sU8 114.68 185S8 15i78 19087 22tIG 
•• 70 1l.8~ ISS98 16S12 19W 2USI 
9692 11511 15428 1114.& 1918t 211)21 
9614 11637 134:60 15383 18218 21014. 
9686 1U63 18490 15418 "272 23'27 
986.8 11590 13021 15455 18316 21119 
9680 11618 18552 11):1:88 193G() 25282 

S'81 "'11 8881 .8Sl 7'62 
8'S2 2917 88'0 6834 7779 
8'83 2924 8898 .8<8 7797 
6'114 2930 8'07 6861 7815 
S1I$ 9987 8916 587. 7882 
8-86 ""4 892. 6887 7860 
6'S7 "60 3.34 '16901 7868 
,S'8S 2967 8942 69U 7885 
S·S9 2964 38.2 6927 790S 
S'90 970 8860 •• " 7921 

8111 2977 8969 .9U 198' 
S'9a 2984 8978 61161 7967 
8'93 2990 3987 1.81 7.71 
8'94 29.1 8'9tI 6.U 79'2 
S·U BOtU 4006 6008 8010 
s'e8 8010 40U 6021 8028 
8'97 SOl1 40tB 6086 8Oj6 
81lS 30M 40" 6848 8064 
11-99 IOSl 6041 10&1 ,OSI 
8". 1017 lO5O 1076 8100 

9109 11642 18588 1552~ 19404 
gal 11669 ISGIt !liMB 19"8 
9746 11696 laus I 15594 19i92 
9768 11722 18615' 15629 195'. 
9790 11748 19106 16864 19581 
9812 11115 13787 16700 19m 
9885 11802 13768 U7S5 19688 
9867 11628 13800 15771 19fU 
9879 11855 18881 15806 191&8 
9901 11881 18862 16842 19802 

ml 11908 118893. 15878 1M" 
DU6 11935 I IS9U 1591S 188" 
9988 11962 I 18956 U9i" 19936 
8990 11989' 12987116985 191181 

19013 12015 14018 '6020 IOOlI6 
10035 1JQ49 140t8 110M 10010 
10058 12068 1.011 \. 16GH 1I01IS 
10080 120H 14112 !SUI 111180 
10102 1S12. UU' 161M 1OJ()6 
lOW 11110 14115 1_ _ 



72 PRACTICAL EARTHWORK TABLES. [Hl~ 

TA8~ 1I.-OfEartlnnlrllIn cuttIIIir., ~ for ....... 
..... for 100 feet Ieqth III Cublo Feet, SUrf ... Of CrGuIIII ....... 

i! \"1 1, III!' 112, 1 \21<1 ~\31'11_~' 115'j6~j =,1: 

9'01 I BO,. 
L- i--,----- - I 

40&9 6088 8118 10147 
~~~~! ~:~~ ~::;; :Z::g I ~:::: 11'112 ~06I 4f'68 610:1 8136 101'10 

9'03 B068 4017 6llfi 8154 tDleS 12931 14210 16808 20985 I ~H6a I 9'04 S06. 4086 6129 8172 J0216 12168 14801 16344 SOfSO I 24616 
8'115 B071 409& 6143 8190 10288 151285 14388 16180 20476 124671 
9'116 8078 4)04 6156 8108 10260 ]2818 14865 16417 105'1 :U6~O 
8'07 8086 fIlS 6170 tl22ti J0288 }1340 14896 16468 20566 L 24679 
9'Ga 8012 4122 6J88 8245 10306 12a67 14418 16(89 2061a 2i784 
9'09 8099 fIln 6197 8265 10828 }J89' 14460 J6626 20667 2478S 
II'IQ 8106 .140 6211 828J 10B51 12.2J 14492 16569 20702 2'81.8 

9'11 8112 41.0 6224 8299 10874 12449 14524 16598 20148 24898 
11'12 8119 fl69 6288 8317 10897 12476 14556 16685 20794 24962 
9'13 8126 4J68 6262 8886 10420 12504 14587 16671 208S8 25007 
9'14 318s 41'17 6265 8R54 10442 )2531 14619 16708 20885 25062 
9'15 3ltO 4186 627~ 8872 1046. 12558 U6iH 16744 20931 25111 
9'16 3146 41'6 6298 8891 10488 12586 14688 16781 20178 26172 
9'17 8153 4204 6807 8,09 lOiHI 12618 14:716 16818 ~U022 2522'1 
9'18 SleW 42lf 6820 8427 10684 12641 14748 16864 2HI68 25182 
9'19 3167 4223 8584 8416 10567 12668 14'1to I 16891 21114 •• 881 
"2& 51.,4: 4232- 6848 SiU 100110 12696 1481211608 21160 2i3~ 

9'21 SJ81 424il 6862 81S2 10603 12724 14844 I J 8966 21206 25441 
9'22 fU88 4260 6876 S5eo 10626 12761 14816 17002121262 25503 
9'23 8196 426{1 6389 Sob J064U 12779 14909 17039 21298 ,.51lS 
8-24 820' 4269 640B 8688 1()672 )2801 U941 17076 21Si! 26614 
"26 8!!8 4218 6417 8056 106116 J2834 1U78 17112 2lS91 2566' 
9'26 3216 4287 6HIl 8fi76 J0718 12862 15006 17160 21437 2612* 
9'27 8122 42,,7 644& 8598 10742 11890 16088 17181 2U8S 25780 
9'28 BUY 48V6 6459 8612 1076& 12918 15071 172ll< 21530 '5836 
929 321;6 .BI6/6473 8680 10788 12946 16103 17261 21616 268'11 
S'30 SIf3 4~j4 6487 8649 lo8H ]2978 J5186/17298 216alt JII"7 

9'31 8250 4154 6501 8668 10884 1800J 1516S 1:836 21869 26003 
"31 82M' tUS 6615 86B6 10858 18029 15201 1797. 21716 

_. 
S'3S S:'M 4152 6629 8705 10881 18067 16234 174:10 91762 28115· 

"34 un 4862 6645 8724 IOt04 18085 16216 17447 2180' 26171 
,'35 3218 i.,1 6667 8742 101118 1111. 16299 17'8. .1866 -. ,'3. 8285 i880 8&71 8761 10961 15141 16BSB 11612 1190. 21181 
.-)7 8it2 03>9 6086 8780 10175 13.,0 16164 .'166' 21,49 .-s'3a Bite .. ~ .. ,. 8718 10988 15198 16397 116'i '1996 -. .'39 lIII06 {jOI 6618 8817 11021 18226 15430 17614: 21043 •• 451 

9'" .818 UJS 6627 8816 11046 Int4 16488 J7672 220lltl 2'6108 

9'41 SIJO 44l1'l 6641 88&10 11068 18282 11496 17710 22187 28118' ! .'4& S.28 UH7 1566 8814 110.2 18810 IM'II' 17141 22184 
_I 

e'''' 98116 "i6 6669 18112 11116 lSSIt 15888 17785 2»111 ".'17 
.'44 8BU '416 868. 8tU 11189 IPS7 15691 17Sll8 IUflI lilT" ..... lIh9 "66 6618 8~80 11163 11116 18886 11869 111811 111ft ..... -'476 Ifll 1i49 11116 lUll< 15881 1711118 118" 

_7 
"4' -~UJ8 811<8 11210 18411 IU94 11116 --Ii 1= 

.,to 8187 ltllU ::: 11727 Jm. - _. --1ftll7 .,'" llIOlS 

_,I .... .,.. •• udl ,- 16tH 

,_ 
-.. 1Mff. 



SLorE POR'rlOltS. 73-

'Mlof 1I.~Of IIIrtfIwwtIln CIIltIfttr or IIfIIItIIIfImtnt for ........ 
__ for 100 feet IeIIgth lit cubla Feat, Iurf_ of CroImd ....... 

h I 2'1)21:13'1
1

31'1 _~II~1 l_~: ~,t 1,1 1,1 11 " 
=.E 
----'-1--

~ 1-'-;;; '966~! '682~-9'51 9991 461. 6788 ~~: :::!~! :~:: 9'52 S&99 4681 6757 9069 IIB29 lBa.6 I 16860 
9'53 8406 46" 681. 9082 11968 IM28 I 168M 18184 .270, 21"8 
9-54 SUit 4551 8826 8101 UBf6 18662 i 16917 18202 '176' O1IOS 
9'55 8410 4610 68:10 Sli(} 11400 18680 i U5860 18240 218'01 27861 
9'S6 9427 4670 6865 :~:~ 1 n::: ~:;~: i ~:~;; 18219 2280 i1U8 
9'57 3", 4619 686. 183'7 211896 11<1& 
9'58 BU' 468. 688B 9178 i 11412 13166 16061 18955 1294:. 21lS83 
9'59 8H. 4098 6898 il97 ! 11U6 18796 I 1110»4 18811 .1992 ,YO" 
9'80 3456 46U8 6912 .'1611~620 13824 i 115128 I84S. 2SO'0 21618 

9'81 8'6B "S18 6926 ::: I ~~:~~ 1886S 16162 18470 18088 1170G 
9'U 8470 4627 61n !S81iS lG195 18509 2Sl86 17163 
9'63 3478 4697 6955 92H 11692 18911 18229 IS6n 23184 11821 
9'64 8.86 4647 6970 8299 11617 18939 1626S 18D86 2828& .1879 
9'65 8492 4666 698. 8812 11640 189'}8 16298 18624 1i8281 .7987 
9'66 8"9 4666 6999 9882 11664; 13997 168ao 18663 28U' 17996 
9'67 3607 4675 7013 9351 116S\t 14026 1681S4 18102 2'371 28063 
9'88 85U 4686 7028 9370 1l71Q UOIS 16898 18740 16426 18111 
9'89 9521 4696 704:1 9390 11781 14.084 16):182 18119 284:74 28181 
9'70 3618 (704 7057 9409 111761 HUS ,6666 18818 13621 08107 

9'71 3586 nu 7071 9428 111786 14143 16600 18867 28671 28285 
9'72 3':'(8 4724 708& 9448 11810 HJ1,j 16.$114 18816 28810 lI8I44 
"73 8660 4784 1100 9467 11834 1421)0 166f1tJ 18986 25668 'IIIt02 
9'74 3658 4146 1116 94~7 1186B 1421)0 16602 U9H .3111 18480 
9'75 8566 4768 7130 9606 1,883 IHai 161)86 190111 28768 2861' 
9'7. 351J 476B 7144 9525 m07 U28u 16670 19062 238H 38677 
9'77 6679 4118 1169 9546 lUI32 14Sltl 16704 19091 26868 28186 
9'78 3581 H8' 7174 9566, 119(16 14:147 16788 19110 28912 28698 
9'" 8084 41'2 7188 .684 11980 14317 16118 19169 '3tal .163 
9'80 3601 4802 12V6 9604 12001) It406 16807 11208 21£10 lI8811 

9.81 660' 4812 7218 .624 }2029 14436 16841 19141 24069 I S88'11 
''82 8618 f8U 72S! 9648 1llO5, 14.f65 16816 19086 2410S .1IlI80 
9'83 862t ,8.1 '12,7 9663 l:.!u79 IHIIf IS91u HfS1l6 2Ua7 .lIst :::: B681 4841 7i611 918' lSlQS J{{:l4 16"", 19,.. aU06 296ft 

36S8 48&1 7277 97 •• "US 14601 1691. 1",0' tOil! 1t101 
.'86 S ... 4981 7391 9122 111152 !tU8S 17Ul. lItU 2taOO lti86 
9'87 8ao. 4Sil 7308 87t2 12177 U61S 17U46 19188 .iSlt .8l116 
9'88 SOIl 4881 7321 >711 HlI02 1'6411 11085 19628 J;40. .""' .'89 B168 .811 lS11 .781 12226 1467:1 1111' 1961J 14t63 DS" .W BB7. 'fOII 7IDl 9801 J_I 1470J 17Jp 1»111), :U1lOJ1_ 

.111 Sl88 4910 "." 1811 12278 U7d1 17tH 196<' 2461' .. .., 
9'91 88118 4920 7880 9841 123Ul liT61 17111 1985' - nIlS 
'9'93 3198 4980 189i 9860 1:1626 lU'1 I7n" IS7J1 lIUGl 191111 

:~ 11701 ittO fUO .88<1 111860 14821 17211 1976' M701 _I 
8111 flJ6t 1416 -IISIG m60 178i16 1_ M161 .. to! .... I'lli. , ... 7448 "'0 1.4110 14880 17880 19840 ... 110 6'" 

j 
.1lI1I '9fO nB 9910 1MII litlO 11816 

I_ .--87" .tee 7410 - UtliO 14940 17'60 I.JllO 

._ .-" .. -7.-
~ 

lut. UHO u"" ,- --"" - fllee 
I_ 

I_ 11M!' ~ ... "* 



74 PRACTICAL EARTHWORK TABLES. .10-01-10050 

TABLE II.-Of Earthwork In Cutting or Embankment for VIpfoUs 
Slopes for 100 feet length In Cublo Feet, lurfaoe of Ground ....... 

; !~ !~_jl '~I~~_'_x_\= 3: 1_131! 1!~ 5:1 i~ 
10111\ 375715010 !76U 10020 Il~"5 15030 1 175• 5 1 20otO 25060 80060 
10'02 3166 5020 7580 t;)040 12560 15060 1'1570~' 20080 21)100 90ltO 
10'0313778 ,6080 75i5 10060 ,12676 15090 11606 20190 25150 lIOlBO 
10"04 3780 15040 7660 10080 I 12600 lIH20 17640 20160 25;!OO 80240 

~g~:1 :~~~ : :g~g ~:~g ~glgg g::g ~~;:~ g;r~ I :g~~ ~::g~ ~:~~ 
10.071 980816070 7605 10140 12676 16211 11146 I 20~81 25861 80421 

~::~: ::~~ ~g~g ~:;~ ~g~:j : ~::g! ~g~~~ ::~:! i :g::~ I :~!~; :g::: 
10'10 9826 I 6100 7651 10201 '12151 l~SOl 17862 i 20401 25502 30608 

10'11 3898115110 7666 10221 : Hl776 16892 178871204:4;2 25558 80664 

:g:~~ :~:~ :m I ~:gi r:g;:J I:::g~ ::::: g::~ I :gm ;:~~! :g~~: 
10'14 885615141 7711 110282 I 12862 lU2S 17998 i 2056'" 25705 S08ts 

:g::~I:m gl::· m~ Il~~g: m~~ ::m :::: I :g:~: ~~~~: ~g:~ 
10·17 3878 I 6171 7767 IOBi9 128111 15614 18100 I 20686 26851 31018 
10'18 8886 6182 7772 )10363 12Bo{ 1554.5 18186 I 20726 25908 S1090 
10'19 SS9t 16192 1788[10888 12919 15015 18171 20761 25959 Bl051 
10'2.0 3901 5202 7803 IOt04 18006 15606 18207 1 2080S 26010 31212 

10·21 8i09 6212 7818 110114 18030 15631 1824812084. 26061 81i112 

~~~~ ::~: : :::: ;~:! ;~~!~~ l:~~~ ~::~~ ~::i: I ~~~:~ ~~i~~ ~~~~~ 
10"24 8912 52tS 1864 110486 18107 15728 .8950 I 20972 262U 31157 
lQ·25 S989 5258 7880 1!10606 ,18133 16759 18386! 21012 26266 31619 
10"28 11148 6266 7i96 10581 18160 16790 18428! 210GS 268" 81680 
10·27 8966 6274 7910 110641 IdIS. 16821 18.58 i 21085 26862 81642 
10·25 '"61 628, 7.28110.68 18210 1686. 18'9', JIl36 26420 8110. 

~:::~ :::: ::~ :::~ :g::: :::~ ;::~: ~:::! :ni~ :::i! ;::~ 
10·31 B9S: 5116 7972 10650 13287 169H 18602 i 2H16. 266U 81889 
10"32 8994 5826 7988 10650 11318 10976 18688121300 16616 8U6l 
10·33 4601 5886 8608 110671 IS88. 16006 18614 21a.2 26677 82018 
10·34 1609 5816 8019 10682 ISS6t 16011 18710 2188S 26729 82075 
10·35 1017 "66 8034/10712 18890 16068 18746 2U2! 26781 a~131 
10·38 4026 5866 8060 10733118<16 16099 18783 21166 26882 'J198 
10"37 401. 51" 8065 10764 1841. 16181 18819 !II.07 26884 82261 
10"38 104Q. 6a87 8081 101,. 13468 16162 18855 21549 16986 82828 
UI"39 4048 6398 8096 10795 18491 16193 18812 21.>0 26980 82S86 
10·40 4066 0408 8112 108161111620 UI24 18928 2168' 170,0 &JU8 

~~:~ !~-A !:~ ~m ~=~ Il:~~ l~~~ l~~ mi! ~~m ~:~~ 
1.·43 407. 641. 8169 10878 I 1369B 16318 url7, 21761 21116 3168. 

~g~:: :g:~ :!: :~~~ ~~~~~ 1 f:::~ ~::s~ ::~r:! :i~: ~;=1 ::: 
10·... UGB 6471 s'OGIIOW> I 18376 18412 19146 [ 21880 27888 82828 
10·41 till .'SI 812J1 IO.~ i. 18705 lU41 18184 21." 2'to5 sm6 
10· ... 411. r."111 8231 1098a i Ism 1647. 19220 21866 '74611 81919 
10·49 ~ • _ 1100t I 18f6& 1_ 1051 ._ 27610 180121 
1... 41.",'. 'IMB 11026 ! .mSI 1_ lUll 1II116O ".661 _&~ 



10'51-11'00] SLOPE PORTIONS. 75 

TABLE ... -Of ElII'tIIwork In CuttIng or EmbanInnent for va ...... 
810";" for 180 feet length In Cublo Feet, Surfa .. of Cround La .... 

~i I ~r: 1:1 1:1 Ii:I 2:1 

=.E! 
10'51 1142 5529 8284 11046 

10'52 :~:~ :~:! :~~ !~~;~ 'g':: '166 6555 83S11 1109 
~O:S5 4174 6065 8348 11180 
10'56 4182 6576 8364 ! 1151 
1057 4:190 5586 8879 11172 
10'58 4198 5597 8S96 11194 
10·59 U06 5607 S41l 11214 
1~'60 4219 5618 8427 lIt9S 

10.61 \ 4221 , 6628 8443 11261 

:~::~ m~ I mi 1m :l;~g 
10'64 1 4268 I 6671 8607 11320 
10'65 I 4261 ! 5682 8523 llS4~ 
10'661 4269 6<192 8639 lISS. 
10-87 '277 6709 8566 n:~: 
10'68 4286 571.4 \ 8671 11428 
:~:;~ .,., 6m 8li81 11m 

10"71 4801 5736 880S lIUO 
10'72 4B09 6746 8819 11402 
10'73 4317 57&7 8635 11519 
10'74 'S26 5167 8651 111585 
10'75 ,SU 6718 8661 11658 
10'76 .,,2 6789 868S !l618 
10'77 U50 5800 8699 naps 
10'78 4858 6S10 8716 11821 
10'79 41s6 5821 8182 U6tJ 
10'80 481< .882 8148 11684 

10'81 
1cr82 
10'as 
10'84 
ltr8S 
10'86 
111"87 
UI"88 
0-89 

10'90 

10'91 
10112 
10113 
10114 
10115 
0'96 

10 .. 7 

f
l0"8 
IO'II!I 

11" 

4S82 
1190 
4898 
H06 
'tI5 
4423 
(tIl 
U99 
4447 
4456 

"S'" 4472 
01480 
4488 
4496 
4605 
4518 
4121 41. 
4127 

5S" 
685'" 
586' 
6876 
6888 
6897 
6968 
5919 
6880 
5840 

6861 
6962 
6911 
698' 
6995 
6006 
6011 
6038 
60., -

8764 11886 
8180 11701 
8711'1 11729 
8818 11751 
8829 ll71S 
8841 11794 
8862 11816 
8878 11887 
8894 ll859 
SIll ll881 

8927 11908 
89fa 11925 
8960 11846 
8976 11968 
8983 lU90 
9009 12012 
9014 120" 
90421_ 

=~~: 

2"1~1_3'1 31,1 "15,1 "I 

-;;;1- 166<. ~~ 22092 27816 3AI38 
lRS84 1680) 19361 2t122 27868 83201 
]88*'0 166!2 1940,," S2176 ~77tO ::lS'lI{' 

~~~~: ~:~:! !:!*! :::~ :~~~:; ~~:~: 
18989 16727 11515 221103 2TR78 I !l.'~454 
18966 16759 19652 2;l!Uft 27931 3111)11 
13992 16710 IP5S8 221181 279~4 3!)&81 
14018 16822 19626122429 t~OS1 !111ft'" 
140t5 16854 1866S 224,7S 281'0 83708 

HOtl 16886 19700 225}f 9S1" S!l772 
14098 16918 18787 2t557 28t96 83815 
14126 16960 19774 22698 28249 S!J~9 
14151 16981 19812 22ft42 2"302 1S063 
In 78 17018 Ulsn 22R81 2881)6 awn 
14-104: 11045 198M 29127 28409 3l09O 
14281 1107'1 19824 22770 28f6ll anti5 
1-41158 17J09 199&1 22812 281H6 IIU19 
1428i 17141 )9898 228:'15 28569 54288 
14311 17173 20096 _ 22898 28622 8i94:7 

14338 17206 20013 22941 18676 9«ll 
1'375 17238 10111 2m4 281:i0 844711 
14982 17270 20148 29027 98'8S 3U40 
14U8 11302 t0186 28070 28837 84604 
14445 11<901 20221 28112 18891 3,869 
14472 17867 10'61 23156 38944 847S8 
"U9 17!199 10289 23199 28998 34797 
U526 t 7tat 20336 28242 2toSI B4811 
1"658 IU6t :OST! 23i85 IJl06 3(927 
14680 114,& SOilS 28928 29110 84"J 

14601 
14884 
14881 
14688 
14116 
UM2 
14770 
141117 
148", 
14851 

14878 
14906 
14m 
14960 
14988 
16011' 
15043 
16070 
11017 
16116 

17524: 
17581 
17598 
17614 
17&58 
17691 
11724 
17786 
17769 
17821 

17854 
17881 
11920 
17958 
1798" 
18018 
180il 
18OS1 
18117 
18160 

10450 
90.88 
90528 
20568 
10601 
llO689 
10677 
20716 
101U 
107t2 

2OS81 
20888 
90906 
209'5 
101l8~ 
11021 
11060 
non 
'1187 
sun 

28171 
'3!H 
28458 
13501 
28644 
28688 
23681 
28615 
2Sn8 
23142 

18806 
2SSI, 
23893 
28937 
28989 
210M 
24011& 
14112 
2416& 
",fOf 

USB 
29268 
29qt2 
29376 
iBf31 
10108 
29689 

"6" 2ts.8 
"703 

111767 
S9812 
2988. 
un1 
m76 
3OoBO 
lOOP 
>!OliO 
SOltf 
!fOlIO 

850. 
85111 
861111 
86,12 
"'17 
85181 
'5H7 
85."i12 
36578 
1168n 

85708 
Bo7n 
S6an, 
S599i 
35m 
380111 -mIlS --



76 PRACTICAL EARTHWORK TABLES. [U'Ol-l"'. 

TAIII 11.-., IIIrtIIMII'IIln CIIttIng er ~t fer ~ 
....... for .8 feetllnatllln CWIII Feet, lurfaM IIf Cround ....... 

!~-'~II:l Ill, I _~~I~I~ 3i: 11~I~J I~ 
111)1 4646 i 6061 jO.1 12J21 15152 18183 21214 J42U 30305 1:1616& 
1.1·02 45&4 6072 DICS 1:1144 15180 18116 11252 2fSl!8 80860 364:32 
11"03 4662 S089 9125 121611 15t08 )82411 212YI 24832 SOUl) 36498 
11·04 4571 6094 9141- 12188 1523& 1828:1 21829 24876 30410 '6566 
11'05 4fiie 6105 9158 1910 16269 18815 21268 2U20 80526 86631 
11"01 4487 6116 9174 12282 15290 183H~ 21407 tH6'> 80581 86"7 
jl"07 46115 6127 9191 12254 Ulns ISiS) ISH45 24509 30686 81168 
11"08 fGOt 6188 9207 12217 169<16 184)fj 21484 245153 30692 B6830 
11"011 4612 614~ 11224 125199 16918 IBU8 2152.1 24688 90747 868t6 
.&1"10 46iO 6160 9tu 12321 15iOl 18481 21562 24642 80802 36t&S 

11'11 4629 6112 9267 11348 
11"1~ 4:687 6188 SBU 12365 
11'13 464:6 6181 9281 12888 
11'14 4ti64 6206 9801 12410 
11'1& .6641 6216 P324 1:,H,B2 
11'16 467u 6227 ".HI 12455 
11'17 4871J 6238 ISMI 12417 
11'18 4:681 6250 9374 12498 
11'19 4696 6261 9891 12522 
11'Zu, 4101 6212 lIfOS 12M4 

15429 18116 21601 24886 
10457 18548 21840 2U8} 
16(85 18582 21678 2t776 
166}2 18615 21711 24820 
15540 18648 21756 2486t 
16B88 18682 217_6 11908 
15597 187.15 21836 2495l 
16624 It1149 21874 24988 
15652 18182 21918 2504"3 
15680 18816 21152 250StS 

80858 87080 
3091. 8109& 
80869

1

37168-
31025 37280 
81081 ann 
81186 87366 
3U9)) 37'" 
d1248 STU'S 
31801 37685 
31860 876B2 

11'21 4112 6283 9426 IJ066 15708 18860 21991 2518S 81416 31.98 
11'22 4121 6294 8H2 12689 16136 18883 21030 26178 81472 17167 
11'23 4728 6306 945ij ISBll lfi764 18917 22068 25223 81528 anSi 
11'24 4:1HtS 6317 9476 26ih 15192 18961 22109 25268 31684 S190l 
11'25 4746 .. a2s 9492 12605 15820 18984 22148 26SI2 316401 87869 
lr2ti 4:756 tlS81t 9601 12679 15848 19018 22188 26558 31681 880as 
11'27 4763 6.961 962'8 12701 15877 19052 22ll.l!7 21>40S 81768 11:110" 
ll·.US 4Jil 686t 5648 1272.- 16905 190M 29167 2!SU8 SI810 38171 
11'29 4:'1~O 681a 9Q60 1:1146 15988 1'120 22"806 25493 81860 38Dy 
11'40 t7Sij Qt. 9671 12769 16561 18163 223.6 21S638 31922 88807 

11-,'11 

!Hi 
"-34 
U'.Jli 
U'36 
11'37 
11'U 
11-3. 
11'4" 

11'41 
U"4l< 
l'~ 

1l~44 
11"41> 
ll .... 

1'47 
l'~ 

1:;: 
...._ 

488~ 
• 88J. 
4:lt9!1 
<90. 
fill 
tI'&6 ,. 
,tH -.... 

6856 859. 12793 
6i07 9611 12814 
sus 11628 12887 
64i}U V6f5 2855 
64ft 8titij 11882 
646B .619 I!tOo 
6464 96t6 j 2.28 
6'700 9113 IU6tJ 
aU7 9710 12913 
MS. 974.1 ,21U16 

664)0 9764 nOli 
66>1 9181 180< • 
111:1 9788 11061 
6M4 I8J6 llUS1 
666' ,SI' 18110 
1667 _ ISIsa 
..". 11867 11166 

=~ ::~: 
--'lftii 1111& 

16989 19187 
16018 192i11 
1.046 18J5i'i 
16614 19289 
16108 19111u 
16131 11'&7 
16160 19S91 
16181:1 1,,16 

:::!: ! ~::: 
I 

~::~: i ::::: 
1NSI I 11697 
16:169 ! IIGSt 

~:~: \~= IIn6 1"1< 
16U' 111769 1_ ~ 
lUll _ 

25588 
26628 
2&674 
2510if 
15764: 
15810 
26861 
26>101 , ... . , ... . 
lI60SS 
11081 
lilt. 
1I611i1 
IlSh 
"Re< 
lI6Ilt -_l -

SUI. 
.2086' 
8209. 
321H 
auo, 
11112 
82819 
.,816 
SlIiS' 
82'110 

11517 
.,601 
SIMI 
B2fIS 
811ra 
allll. 
81810 ---

BsaT6-
88,lS 
Bllill 
8851' 
881.7 
11116-
8878S _1 
88.2" 
8818l _. 
.. ill> 
99188 
I~ ...... -.... , .. -",U 



11 .. 51-1HO) SLOPE PORTIONS, 17 

TAILE IL-« EartIIwarIIIn 1IuUInIr. I.~ fer ...... 
........ 81' _ feet Iugth In Cullle FMt, Iut1aH of ..... LwtI 

J!EI~~ 11'1 2, 1 '!' 1 3,1 91' 1 ,,: 1 ···1· .~ 
.... ~~---

~-;~;u 
U'51\ '"8 662( 9996 1324-8 16MO liS72 '918~ 26496 
U'52 <977 6696 8\)68 18211 16r.89 19907 Is224 26542 89178 9tS18 
11'53 <986 6647 9971 IS29! 16618 (gUI 23265 26698 33235 1988. 

,11'54 4.894 6659 il988 IS3li 16646 19976 ~n80a 2861" Sll290J 89.51 
11'55 6003 6670 lOOMi 18&40 i 16675 200(0 28345 28680 SaSH -1002t 

, 11'S8 6011 6682 10028 ::::: ! ::~~~ 
lIOO,,5 "'86 28727 Uf08 .wa9!) 

U'57 5020 669' 10040 20080 234.16 2677!1 S::t461; 0101&9 
U'58 0018 6706 10051 18410 1 161d2 20114 23461 28818 SBUt 40119 
llw59 5087 6716 )0075 13433 16791 :ague 28507 268&6 aS5i1j totlS 
11'60 50&6 6~a8 10092 19466 16820 <10184 23548 t69J2 99UO <0968 

U'SI 60,56 8140 10109 18'79 188t9 20119 295S9 26958 85698 40438 

11'62 60GS 6151 10127 Ili502 16878 W2U 28629 27005 '13756 4:0507 

11'63 607' 6763 10144 lSM6 16~07 20289 23 .. 71 2701H !lS8H 40517 

11'84 5081 6714 10162 lS5f9 16886 lIOS23 23711 '70.8 89872 40647 

11'85 50'0 6781{ 10179 13572 169$5 20358 28151 'A7144 aS991 '0117 
11"'88 50'8 6708 10197 13696 16994 20393 237'j 27191 88t89 f0787 

11'87 6107 680& I02U 13619 17024 W4i8 23833 :17218 SflU7 '0667 
11"88 611. 682~ 101132 18642 17068 20463 2887f. 2ntl4 3H08 <0927 

U'89 5125 6833 IOS48 18666 1708!1 20498 23815 27311 lUIS' 40997 

U'70 518S 68H 10267 IS889 17111 i0688 23936 27818 8t2:l2 <1067 

11'71 5Ui 6856 1028< 11111 17110 2056& ,S997 17415 9<281 41197 

11'72 ·"61 6868 10802 13736 17110 20GIU 24088 :17472 9Uto 41208 

11'73 5188 6880 108tl lll169 11199 20619 14079 375t. SU9S 41118 
U'74 61ft 68 .. 10997 18188 17iiS 2OG7' 24120 271i116 3H17 nS.8 
11'75 6117 61103 1096. 11806 17268 29709 '''61 27612 Mil8 4Iue 
11'7 6188 691. IOS7. 188:10 172,7 207U IfllOi 21861 B(67t ",'18 
11'7 ilti 6917 10390 11868 17317 .780 2,245 27717 3<a3 41_ 

n~ 
610< 6988 10<08 1&871 11'346 20815 ,,184 97754 84:89. 4_ 
1111 U60 Uti Il1tOO 17875 .os51 14:3116 lIISOI '~161 ,Uot 

11'80 Onl UII 181.'. ttl,. 17405 _86 "Sil7 27S" 84810 41m 

11"81 '5i11O 6974 10 .. 1 I .... 17'" 08811 21<OS 27UI 84869 41U' 
'n"8 '62" 6986 1"'71 11871 ,,*I' 00867 _0 "HI 84918 'itl. 
: 11'83 "'" lit, IOlt6 I8IN 17.94 201191 lIU" 27990 81117 .-H:!! 6167 -lCUf 1_ 176111 111018 ,nSa 280,. .- -5_ 

7<lJI. "GUI I"" 1f6l3 _3 "Iff 0801' 11510& .. If 11; .176 'lOIS ·1061' ,-, if68! 1II0119 IU" HIU 86165 ildltll 
11"'8 6liN '10110 eN7 168110 1K17 ;&U15 _7 21178 . 85t., ,-
IX'811 ... 1057 ,._ 14118 U'.U Sll70 alli8 18117 IUSi ,lit!! 
11'81 6le1 

_ 10008 HUll 17<11 • 106 "'U • lIIl278 am _1, 
111111 HIt 7088' telli !flU Il'fOl 011,1 ifoI'BJ au 80_ -n;. 681t IOU HIlI. .~.: 11781 ill77 ... lUre 86161 flUi 

6na 7 .. f 'W86f. U1l1 tlill _a' 1S<l7 I1&1II;I ... 
I!: ... , 7116 . 18674 .If ... : 11781 '11168 _7 ""116 86181 ... ., 
11 .... 'us I •• 1' ... 1- ilUo NlN8 28511 _1 ,,,. 
Jl 8811 71-18 10"8 IlISO 17_ 21d<) _0 -85101 -
'I~ 

.... 7lU ~~'n 1"'" 17180 IItM _.' - .. 768 --U'I' 710 ~~'H "13 UOlO it ... _I, 
_116 

8.58,1) -618. 71M 07H -18800 11m .... ~6 *" == i-lUI 7181 ,ntIt (178 UNO -...... 8l1II1 aU& _. ,. 14180 • . uoo - fI.eOO 
_. 

lI8800 s- .-



78 PRACTICAL EARTHWORK TABLES. [12'01-12'51). 

TABLE fl.-Of EartIIworIIIn Cutting or Emlnulkment for vartous 
8Iopee for 100 faet IengtIIIn Cublo Feet, 8urfaoe of Ground .... , 

~i 
t, 111, 1 

2i' 1 13_'_1_1~ 1 
~,: 1i,1 2: J. 4:1:5'16:1 : =s 

--'--1-!---
:;-I~ 12'01 10818 14414- 18030 121686 2524:2 28848 I 86060 48212 

12'02 6418 1221 10836 144-48 )8060 21672 26284 28896 i 56120 488H 
12113 5427 7256 10854 14:412 180$10 21708 25826 98944: ! 38180 f3U6 ; 
12'04 6186 7248 10872 14496 18120 21144 25368 28992 i 86240 "a48ti 
12'05 5146 7260 10890 145~O 18150 21780 25410 280tO : B6301 43561 
12'06 5404. 7272 10908 lol5H ~~~r: I :!:~! 25468 29089 I 86861 48813 
12'07 U6B 7284 10926 14668 25485 291B7 I 86401 48105 
12'08 6412 7286 109U 14598 18241 i 21889 25581 21185 86481 48778 
12-09 fiiSl 7808 10868 1461'1 18271 I 21925 26579 292H I 86&42 4B850 
12'10 6490 1820 10981 1{641 18801 ' 21861 26822 29282 36602 489:.18 

12'11 5499 78S8 10999114666 18881 21998 266U 29S80 86668 48896 
12'12 660. 78i6 11017 14689 llla63 2208t 257u7 2987' 3612! H068 
12'U MIS '1B57 110~ 14714 18S9. 22071 257tll 2:t127 8676< HUl 
12'14 0027 71$69 11058 U788 18U2 22107 21)791 29476 368i5 <42If 
12·16 .586 7Sl!' n072 14762 18463 92145 25884 29624 86906 44281 
12'16 6540 1895 110PO 14787 18483 IllSO 26876 2U573 S6U6 44860 
12'17 6564 7406 11108 !t8U 186U 22216 26919 29622 3702'1 HtSS 
'2'18 1668 1418 11126 aB80 18U4 22258 269tli2 JU610 87088 44606 , 
,2'19 5572 7.30 11146 U860 1857< 22289 260Q< 29719 37149 4t619 
12'20 5681 7442 lUGS 1<88. 18606 22S26 26047 29768 87210 (4662 

12'21 6591 7454 11181 I<P08 18686 22S68 26090 29817 87271 it7.6 ! 12'22 66UO 14.66 11200 14918 18666 22889 26182 29866 37392 44799 
12,'~3 5609 7<18 11318 14967 18687 22486 26175 29915 87898 4t872 
12'24 6611'1 7491 11286 14982 18721 2:!t78 26;j18 2996f 87464 4,ij45 
U'25 fl627 760S 11265 1000& 18758 J~IiO» 26261 8001.2 87616 46019 
12·2. 66S7 '161& 11278 16081 1878B 16Mb .6B04 80061 87677 46092 
12'27 15646 '1528 11291 16055 1881\+ 25683 :16847 SOlll 87688 Ul~6 

12'28j066l> 7640 11BI0 160EW 18850 a261S 24S80 S0160 8170<) 45289 
12'29 15ti64 7552 llB28 1610t 10880 S:ll66'1 264:83 80209 87161 46au 
12''''' 6678 7584 11347 16129 18911 22693 26<76 80268 81812 45387 

12'31 6688 7677 11565 15U4 18942 22180 26619 30307 3788. 45461 
12'32 b6112 7689 llSS< 15118 18978 21767 26662 S0366 87846 <6586 
12'33 6';01 7601 U402 )6205 11004 2:18(1' 26600 80400 38001 4660. 
12'34 5110 '{tilt 11421 16228 1.0S. 226n 266'8 S()j56 38061i <6681 
11136 5720 760!t) 11". 16252 18066 22878 26691 10604 88un 461.&1 
12-86 0729 7638 11468 16277 I!1OSS 20816 2678. 5056, IS19l tol131 
;U7 6738 7661 114.76 16B02 1'127 hUS 26778 S060S 38264 -. 12'& b747 1'66S 114:86 15S.l6 lt108 22990 268.1 B06.3 ' 88S16 4697. 

12',S. 6,61 7676 11513 16851 lIu89 28027 »686& 80702 ISIS?S 4666' 
12'40 61'" 7688 11682 1637& 19jJu 21064 26906 3076. 884.0 461.28 

12'41 57'i6 1700 11651 lUOI 19261 28101 26861 B0802 88502 46802 
12'41 i11Wi 17lS U66» 16<26 1 •• 82 28118 J8W'J6 80661 88964 46277 
12'4. 671ft '1720 11088 16450 19113 ~$176 27038 SOWI SIS626 46861 
12'44 68va 7158 11607 lUii leSH "Illll .708. 801161 38688 '6&06 
12'411 .81B 7760 IJ616 15600 1937' 23160 2712. 31000 lIB761 _1 
12'4& •• 211 71o! II'" 166J5 1'~U6 .- J7169 3J060 .88111, '6616 
12.'''' ."'" 7'116 116GS 16660 , ... 8 "326 27118 81100 Sl!816 40660 
111'40 .... 1 1'111. -, 16676 IMo.ll .... 3 J'lJ66 81160 ,,8.8 t6125 

lll"W iIll6Il. II ~ 16000 1116UU ...... moo 81200 - _0 
llr~ .... ~ 6016 JII681 88f87 2784' 81160 880GJ <8876 

"---



SLOPE PORTIONS. 79 

TABLE II.-Of EartIIwtJrk In CuttIng 01' Embankment for .arlOuI 
SJopd for 100 feet length In Cubio Feet. 8urf_ of CfOIInd L ... I. 

~i "'1 ... 1 
... I •.• ~. 3,1 ~I~ 5,1 6: 1 ;;O/J_ 

".9 1 

t------'---- -- ----
12'SI 6869 7825 ;11787 156150 19562 28476 27B88 91900 89126 46960 
12'52 D878 7838,1 J 756 11)675 19~91 23618 27431 11810 8~!88 47015 i 
12'63 6888 7850 ;U715 IS7(}O 19626 28560 27475 81400 ::m m~! l2.·64 &897 7869 i1l794 1672'1 10656 28588 21519 814.60 
12'65 6006 787611181S 16760 19688 28626 27668 81500 :m~ I :m! 1 12:S6 5916 7888 11832 1577& 19719 28668 27607 81551 
12'67 6.25 7900 11860 16800 119151 23701 27651 31601 ::::! j :?:~: I 12'66 5935 7918 11869 15826 I 19182 .8788 .7696 816il 
12'59 ~::; ~::; ~~:~; }::;~ ) ~::!: 23776 2778» 8n'os 896271 0&1652 
12"60 2B814 27188 81762 BII690 47828 

12"61 696. '·'1"" ... ' 19876 28862 27827 B180' B976s'i 47704 
12'62 6972 7968 11946 15926 1.908 28890 27871 81858 ::: r:m: 12'63 6982 7976 111164 161152 19140 29928 27916 311108 
12'" 6991 7988 11988 ]5977 Itt71 23966 !7t&O 1196' BtU, 17981 
12'65 6001 8000 12002 16000 20002 ~4003 28002 82000 40004 4S007 
12'66 6010 Sou 1202) 160S8 200S! 2404:1 28048 82055 .00a9 noBS 
12'67 6020 8026 .204.0 16068 20066 '4019 28098 Sll06 40181 '8169 
12'68 6028 8089 12059 16078 20098 24111 28187 S2U6 40196 482S. 
12'6. 6089 8062 12078 1610. 20129 2!l55 28181 82207 4.0259 48all 
12'70 6048 801' 12097 1612. 20161 241.8 28226 82258 40Bl2 46887 

12'71 ~O58 8017 12116 '61'4 ,019.1 24282 28210 •• 809 40.87148468' 
12'72 6067 8090 12185 18180 20225 24270 28315 92860 401&0 48540 
11173 6077 8103 12154 16206 20267 24808 28869 81411 :gm I ::~; 12'74 6087 SllS 12173 1621U 20288 2U4. 28404 8U6' 
12'75 6096 8128 12192 16236 20320 24884 2844S 82612 40GB' 4816. 
12'76 6106 8141 12211 16282 208" 24128 28496 83564 40704 43846 
12'77 6116 8168 12280 18307 20a88 JU6) 28588 1S2615 4.0767 48DD 
12'78 ti126 8168 1:1260 16383 20416 24;499 28&82 81666 ,aSlf! 4899.· 
12'7. 6184 8119 12269 16868 20"8 21688 28821 82717 40896 49011> 
12'80 8lH 8192 122:88 1688. 20480 21576 28672 82768 40860 49162 

U'SI 6161 8206 12307 16410 20612 24614 28717 82819 .IOJ4 41229 
12'82 6165 8.,8 12826 J64;86 20544 24662 28762 52870 41088 41805 
12'83 6178 82BO 11846 16461 2(1516 24691 %8807 SifU illS' 4.SS11-
12'84 6182 8248 15365 164B7 .20608 247SO 28851 82978 41216 4'480 
12'65 6191 8266 12984 16612 20640 2476S 2tstU~6 S30'. 41281 4';)87 
U'86 620. 8269 12408 16688 20672 24807 189U 88018 4J8 .. 5 49615 
12'87 6211 8282 12428 165M 20706 248" 28986 811117 4HO. 4..,' 
12'88 6tl11 82 •• 1244:2 1668. 2/)787 2488! 2fD8' 881" 41414 <9788 
12'89 6231 I 8808 12461 16615 20769 2'928 29077 882SO 41688 '984~ 
12110 6240 8820 12481 16811 20S01 24960 2itlU 88282 41802 (tlltl 

12"91 Gil .. 8888 12600 16667 20883 23000 29167 88884 USS1 60000 
12'92 SS60 81146 12619 166tB 208611 260,. '"12 '3885 .,7BS 60018 

12'931
6269 8859 12589 16118 20898 '.078 18257 SS4S7 41116 SOU6 

12'94 6279 8872 12668 16714 20980 26117 29808 8848. fUSSI 69.sa 
1%"5 8239 8885 12618 16770 20968 25166 298(8 880(O 41826 60811 
U'lI6 6 .. 9 SBts 12697 16797 2099. 

2611141298941 as69' 
41890 &0138 

12 .. 7 6908 8411 1261f 16821 21028 26288 29m SS'" 42Ol1" -12'98, 8B18 84U 126116 111348 11060 Sl1I72 ,_ 11898 42120 -:::::1 := 8187 126611 158,. 21092 26111 1'1IlIO 317411 421611 -8460 lJ61' 
1_ 

Jll26 S5110 191711 ..... - '1fIII1(1O 



'86 PRACTICAl. EARl'BWOR~ ~ABLES. [18t1-1t,1iO 

,,,LlII.-tf IiartIIwtrIIIlI CuttJIIIer ... " .... ~ fer ..,.... 
....... fllr _ 'nt Ieqth III CuIIIII Fwt, Iurf_ of CNunII,,-. 

i~ \ f:l \ 1 : 1 \ Ii; 1 2: 1 \ 21: 1 3: 1 31 : 1 i 4: 1 I 5: 1 \ .: 1 

13'OI-;;";\~!1269~ 1~~~6121m 
--------

26889 i:~:~ ::::: ::!g j = 13'0 6861 8476 12114- 16952 21190 25428 

~~:: ::~; I ::g: ~:~~~ 16918\21223 Jfjf67 ::;~~ ::~~: :::t~ I ~~~~ 17004 21265 2&506 
13"05 6886 8515 12718 17080 21288 265,6 28803 S4060 42576 I 51091 
13'06 6SPS 8628 12792 17056121 BiD 25586 i~:~: ::~i: ::;~~ I ~g:~ 13'07 6406 8541 12812 17082 21859 "624 
13'08 GU6 851)4 12831 17109 21386 25'63 29940 :.J42lf 42712 \51326 
l,'O!t 6426 8561 12851 17185 :nUS 25702 29'86 84270 42887 5140-( 
13'10 64.36 8680 12871 17161 JU5l 26741 30032 3~322 4190'\61483 

I 
13'1 1 ~U. 8594 12890 17187 21484- 25781 S0078 94874: \42968 51662 
13'1 2 6Hi6 8607 12910 17218 21617 25820 SOI2, 34421 {SOU: j 11646 
13'1 3 U6' 8620 12980 11240 11650 25860 80169 3t479 \ 48099 51fJt 
13·1 4 6.,6 863B 12919 17266 21682 2ij899 30.15 M5B2 48166 ISl798 
13'1 & 6'86 86'6 12969 112.2 ~1615 26988 SOi61 B'6B. .3m 161871 
13 I 6 6'81 8669 12989 1731t 21648 95918 30307 8!637 43296 5)-966 
IS'I 7 660. 8672 1300t 11346 21SS1 26017 8'354 .. 6110 '8882 6i1036 
13'1 8 661. 8686 IB028 17871 21714 26067 3{1400 3474:2 uus I 52114 
13'1 • 6624: 8ti99 11048 17898

1'17<7 
26096 90"6 :!m !:::~ I ::~~ 13'20 6684, 8711 13068 17424 2178.0 26186 80&0. 

812' 18088 17450 21818 26116 80588 84901 <8626 6.B61 
87SS 13108 17477 21846 26216 SOfi84 3496, 'S69' 62.81 
87&2 lBl'7 17503 S1879 26266 30631 86007 43768 6HI0 
87&5 t'U7 17680 2191. 26'.' 30611 116010 .3814 IllG89 
8718 18187 17666 219'_ 2683' 80718 3611' 138.1 6118ft 
8191 1Sl8r 758S 21978 2681' 60770 85166 .8861 Im'8 
8806 13201 11609 2201' IS." 80618 362lt U026 6"'" 
6618 u.J7 176S6 211046 26464 3686S !Iji.72 -6.a 
8881 I8ti7 17662 22078 26'9. S0II09 86326 ,,166 6:1181 
88" IllGr 17688 22111 21588 8Of66 WlSf8 i'l22 ~r 

886S 18287 IrFl6 ,,1" ",,8 11002 '06111 44,.9 wn 
8Sfl 1180' 17742 U178 .... 18 810" := .. - QII1 
8664 18321 17761 lUll ""68 8,lOoG Will laaor 
8898 lIau I7ft6 22lIH 116f98 all .. 116691. "HII aw7 
1911 18867 '7812 22218 .2J7B8 8/.1111 86au ."'" .... , 
stU 11"7 17et9 uln JOna nt .. ..... ,- JlStt 
11188 11407 17878 22'" "'14 IIlI6I 867111 m6I "'11 
81N 11.17 17002 22378 

_. 
n'lI iI688I "fIG or,' 

89G5 84" 17919 ;lUll 26111' ..... 7. J11868 UBaa 611'88 
8.78 13467 17956 su,. HIlI' -. 86.1 • . -$W8 

""78 26174 .... '70 
JII_ . ..., -.... ",II 310U IIIn' )1,101' .- 6 ..... 

_6, liIIO' II", .160'11 ",,1 rJ:: 22679, lIfO'· .ull ,,11f 4611S 
112618 117131 11118 lIIIlBO ::= := m46 17176 1Il706 *" 211180. 1I711f ~U6S 8618$ .-.u ~'''7 aU .. .. WI 'iIj(. =: _47 

lit.,' :, ..... ..... 
iItl'¥1 . ' .... Ioi5Q : ... 



SLOPE PORTIONS, 81 

TAILE n.-Of Earthwork In CUtting or Embankment for ......... 
IIopd for 100 feet length In Cublo Feet, au"'_' of Cround Lwei. 
~..; 

~.!! ,,1 1:1 11,1 2:1 ZI:1 3,1 31,1 4:1 5,1 6:1 
Ill" 

I__::_ -- --'___ --~--I---I-- --~--~--
13'51 6844 9126 lS68' 1825. 22815 27878 31941 86601 46880 6U66 
13'62 6866 9"o 1S709 1827 22849 27<19 81.88 86668 466.. 6.887 
IS'53 6866 9168 18130 18806 12888 27.s9 82036 56611 45766 5(918 
13'54 6876 9167 137511 18883 512916 27600 32088 86666 .. 5838 M.19 
J3'55 6885 9180 11770 18860 12950 J71HO 82180 86'120 4li901 66081 
13'56 6896 919.4 13791 J@887 22884 2'1681 32178 86716 4;69613 56162 
J3'57 6906 9207 ls811 18414 23018 97&22 32225 36829 460" 66J'5 
13'58 6916 9221 1888) 18442 28052 '7662 '2273 B6b8S 46[04 66111 
13'59 6829 '2S< 13852 18469 113086 27703 328'0 36'38 16172 65'041 
13'60 6986 9248 138" 18496 :181:10 277U 82368 86991 U2<O i6488 

13'61 6946 
13'82 6856 
13'63 6967 
13'64 6977 
13'65 U87 
U'66 6.,7 
13'67 7008 
13'11 7018 
13'69 7028 
13'70 7088 

13'71 70 •• 
13'72 7067 
13.3 7069 
13.4 7080 
13'75 7090 
1376 7100 
13'77 7110 
13'78 71111 
13'79 71"1 
13'60 7Ul 

13'81 7I6S, 

::::: m: 
13'a~ 7188 

!i::; g:: 
ll1'S7 ISIf ::::: ~:~ 
1lI110 7246 

1;3'91 1266 
13112 7",.6 
U1l3 7271 
13'94 1287 
13'95 1298 
13116 7108 
13117 7S1. 
13.'88 1329 

i!::: ~= 

'262 IS892 18628 JlI84 
U76 18918 18650 2SHIS 
9289 lS9SS 18h18 i8222 
9802 111964 18606 18266 

9316 :::X: :::;~ ::::: 
:~:g , Utili) 18687 285b8 
1857 140B' 18114 28808 
9871 l4.06t 18142 23427 
93U 14017 1876 '8'81 

'8'8 U097 18796 18496 
8412 14118 18824 28580 
8426 141S8 18861 SS664: 
'411' loll 59 188'1~ J86,S 
9'68 14180 18906 18638 
9'67 1<200 18984 '8667 
8481 1<221 18961 28702 
9494 1<24, 18189 28736 
9608 14262 19016 2d170 
96t2 14283 l1lO4.4 28805 

9536 1480. 19072 1883. 
9OS0 l4Btl 1m mil 
90U 14:346 19UJi 18to9 

,9577 14136& 18166 28943 

::~: W87 191~~ 28t78 

1619 :::~i :::~. ~:g!: 
96S8 144019 1916b 2i08i 
9647 144i'/J 192, 24118 
'660 1U9t 193i1 :h161 

9674 H5n 11S19 24186 
9688 1458' ,19877 lI<221 
9101 14668 194Q! 24256 

:;:: !::;: ~:.~ ~:::g 
974! 14616 18188 .<260 
9168 If6B1 11616 "il9. 
9772 14668 19M. iH:30 
,786 1(.6'la 19672 24:f6i 
11800 u70. ,19600 2_ 

17786 
07826 
'7867 
27907 
ll7e,8 
211989 
28080 
18071 
28112 
28168 

118196 
28286 
28277 
28818 
28858 
28401 
28412 
28488 
28526 
28666 

28607 
28649 
28680 
28732 
28718 
28815 
28811 
'8898 
28940 
28981 

29028 
29065 
.9101 
JBU9 
29190 
2t233 
1927' 
stRI6 
28868 
S9400 

82416 
82.68 
82611 
82669 
82606 
5286< 
lh702 
811760 
827118 
32846 

82894 
8:&942 
82990 
860B8 
88086 
3811' 
88181 
8'280 
8B279 
ssa27 

38875 
83f29 
18412 
88520 
88569 
8861T 
88866 
311716 
38768 
38812 

83860 
88909 
88968 
.4007 
840M 
8410i 
SUM 
.. 202 
",lIbl 
8taoo 

87046 
S'l101 
97116 
81310 
37264 
31319 
87874: 
87 .. 28 
37488 
87588 

37598 
87648 
S770;l 
87768 
37812 
87868 
37,,8 
87978 
88088 
88088 

88143 
88188 
B8aG" 
SBaOit 
8886< 
8U2O 
98.16 
88681 
18J86 
88642 

88698 
88168 
a8801 
88861i 
8"20 
88,76 
89082 
81088 

3'1" llIJOO 

4611Da 
f6376 
46ff. 
46Mt 
46581 
4664' 
46117 
46786 
48164 
46922 

46911 
47060 
41128 
47197 
47266 
47SB4 
41408 
47171 
47M! 
t7610 

4767, 
47748 
47817 
t788t 
47166 
48026 
4809< 
48184 
am 
'8801 

48872 
48411 
4861J 
48581 
48&1 
,8HO 
48790 
48860 

,48!180 
,48000; 

65670 
65861 
66788 
5li816 
U81f 
5687' 
66061 
6614' 
66221 
66a07 

11688e 
1t14n 
6665' 
.6686 
66719 
56801 
6688' 
66827 
670,9 
671S. 

6721. 
67298 
57361 

:~::t 
57810 
57715 
571N 
57880 
17861 

68046 
68110 
ii!2I' 
68287 
088;11 
6846. 
.8ua 
'6662 
6i111 
ouoo. 



&2 PRACTICAL EARTBW08.K TABLES. (14111-14"JiO 

TABLE tI.-Of ElII'tIIwoI1Iln Cutting or iJnIIaRIuneRt for ...... 
for 100 feet length In Cublo Feet, lurfaae of Cround tawL 

3, 1 3td 4, J 5, 1 6,1 

29442 848'9 89256 49070 6888. 
29484 94898 89812 4:91iO 68_ 
29626 844.47 89368 U210 59061 
29668 34496 39424- 49280 69186 
29610 84:645 89480 f9961 1i92l11 
19h6S 8.6.6 39537 U4:21 6180& 
28696 Si6H 39695 49491 OIlS. 
29787 34693 89649 49661 IiBHl 
28779 Sf742 89706 49692 6.668 
29821 34792 89162 49701 6964S 

2.864 St8U 89818 49773 597118 
29906 8t891 89875 498H 611812 
29949 34940 39931 ,.914 68817 
J999l 3HI89 89988 t9986 .9982 
3<l<JB8 86089 40041 60056 60067 
80016 85088 40101 60126 60162 
BOllS 35188 40168 6vU1 

_7 
80161 35188 40214 60268 60SU 
)j020S 862<17 40211 60339 _7 
80246 80287 40818 604;10 10411 

8028. 86887 40885 
80981 36886 40442 
10SH 86496 40481 
SOi17 8 .. 86 40566 

80'6' S6686 40611 
BOIOJ 86086 4067. 
80645 81636 4tJ7j1 
80688 85686 407U 
S06BI 86136 <0841 
80678 86786 408118 

10716 86836 4_' 
BOI6t 16886 HOI! 
89802 86118f 41070 
118846 "8116 41111 
119888 - ,UIl 
1I09S1 

_I 
41llt 

10876 "11' 41:1119 
81818 1IS101 Hllil 
11061 -- ni1t 
11104 -'147. 



U'51-151101 SLOPE PORTIONS, 83 

.,.A81..,II.-Of Earthwork In Cutting or Embanklll8ltt for varf_ 
Slop .. for 10D feat Iangtll In Cubic Feat, aurfaoa of Cround Levar. 

--' I AG 

f't~ ~~ 11,1 2'1 " ,1 .1,1 3101 4'1 5,1 If'l 
~ 1X!.s 

--~------
145 1 7895 1061i 11S79 o !IOU 26817 S1581 86846 42108 52685 68182 
14'5 2 7906 10612 1581 2 21083 263!';! 81625 368116 42166 62708 68149 

: 14'5 3 7917 10556 1583 , 31112 28890 31668 S69t6 i22t' 52781) 633118 
14'5 4 19j8 10571 1685 6 2114,1 26426 31712 86997 n2S1 6281S3 68423 

, 14'$ 5 7989 I058,j 1587 8 21170 26463 91755 87018 .28<0 51926 SSlill 
.' 14'5 6 71MO 11)300 1490 (J 21199 26499 81199 870'B <28>9 '''9~ 68198 

I ~::~ 7 7.51 10614 1692 1 21228 26536 318,13 87150 "'66 5807. 63686 
8 7972 10629 168i 8 2125; 26512 31886 8700. 4:2515 58.44 68778 

14'S 9 1988 I06iS 159fi 5 2.287 26608 "030 87252 .2574 63217 631180 
a's o 798S 10658 1598 7 21316 266'5 8191-1 B7903 USB2 5S2J() 6394:8 

14'$1 800' '0673 16009 21345 26681 82018 8735. 42890 6SilS2 64086 
14'82 8011 lO6Si 16081 21S74: 26718 82062 87403 ,a7<9 634:86 64'23 
14'63 8026 10102 16063 

2140'1
26755 82106 87456 42807 68&09 6Ull 

I 14'64 80&7 1-87t6 16016 U4SS 2619t 32149 81508 42866 53582 BU99 
i 14'6S 8048 101S1 16091 21462 26828 82t9!1 875)9 ,2'2' 15'666 6iS87 
, 14'66 8069 1011:6 16119 214»2 26864 901231 81610 .29113 6872$ 6H75 
, 14'67 8;)70 10760 16141 21521 26901 3221H 87662 non 68802 81568, 
. 14'68 8081 lon5 1618 B 215. o 269lJ8 32325 S77!3 '3100 5.1870 6<651 

14'61 8082 lo79u 1618 • 2.5110 26871 84869 8776! 4m9! 5S9U 64739 
14'.70 8103 IOS01 1620 7 2160 9 27011 S2HS 3781s 43218 'H022 64827 

10819 16219 2163 8 27048 82458 37867 43277 .409S 64916 
108S< 18:161 2186 8 27OS5 S:dIi02 31919 ",SU6 5411t) 65003 
I08Hf 1627a 2169 1 17122 82546 87970 <3;95 5u,8 6·j09a 
1086B 18295 2172 7 27158 3j590 88022 tB,51 64917 85180 
10!S78 16317 1Il75 6 27190 Si'iS4 88078 4,35U 64'01 65269 
IOS9. 111S8' 2118 6 "ilSl! 62619 SBli1' 4:151i S"i. 6S161 
10008 16S6. 2181 (; 17269 sa728 88177 U681 5i':U f5U$ 
1082. 16884 218-1 I) 27906 Jt2161 88i28 48690 51612 15~85 
1011'7 16405 2.87 4 21SIS 32812 88280 ,8748 11886 656'. 
10,&.1 16428 i11'01 '7380 .38.6 113332 .3808 H7,0 "711 

32900 8888i 48867 54882 '''91 , . ..,." 3offlIof -INN NM1 -83989 88.88 uosa ",,, 86011 
8608. 88539 - 06066 66061 
t.078 3SS91 UlO4 55111 661117 
83128 88848 Iii" 51101 == 88.68 88611 UJaS a5171 
BBIU 1181'8 HIilBS 6U'< II8lfi 
882'7 88800 443<1 55426 .-s1( 
83801 38883 4<40J 6l1li02 .101 
3IU. BBJOi mn 55517 -13481 18958 440Jl 066>2 11878J 
88436 89008 10581 nn4 Gun 
SlIi8. SlOGl UGH 6i8111 '6981' 
8au' 89118 U!OO 51816 "~U 
1.1670 atl65 .. ". • 6030 '71 • 
.i1815 M.' .482t &60 •• S,," 
SB1l40 "',10 .-' 8'100 emu 
at7" =: .:' Mit., ,. 
"710 6tm' 

°t_ 



84 PRACTICAL EARTHWORK TABLES. [15'Ol-1~'M) 

TABLE n.-Of Earthwork In Cutting or Embankment for varJoull. 
lIopes for 100 feet length In Cublo Feet, lurfaoe of Ground Level. 
,:c..; 

31' 114, 1 .~~ 1,1 1,1 11,1 2: 1 21' 1 3: 1 S, 1 6, 1 

"'0 I 

--= I~ 
15'01 84<9 11266 16897 22680 28162 88796 80428 ~ri060 66825 67690 
15'02 8160 11280 16112(; 22660 28200 33840 89180 46120 5&4:00 67680 
IS'Cl3 8m JJ286 16913 22590 28238 88885 S9533 i6180 564076 6777" 
15'04 8.8S )ISH) 161165 22620 28276 33830 39585 45240 66660 67860 
15'05 8,., 11825 16988 22660 28S1S B8975 !l1I6SS 45S00 66826 61861 
IS'06 860' J)840 17010 22680 28850 84.021 85691 f5861 66701 680H 
15'07 85}6 ]1356 )703" 22'110 28388 3'066 1!8743 45421 66776 68181 
15'08 8628 11870 17056 22741 28426 SUll 39796 45481 568&2 68222 
15'0918689 lISS5 17078 '2771 28463 84156 5.849 4&5.2 56927 68S12 
16'10 8660 11'00 17101 22801 28501 84201 89$02 45602 67002 6810S 

16'11 8662 JJH6 1712B 228S1 28588 8.217 811965 45662 57076 68t94 : 

15'12 8573 11481 17116 22861 28577 54292 .0008 45128 5710f 68684 
15'13 8684 11446 17169 22892 28615 843B8 .0060 46783 67019 68676 
15'14 8o~6 U4S] JU9] 22P22 28662 34388 -tOllS '58" 61306 68766 
IS'IS 8607 114'16 17214 22962 28690 8"28 .0166 .5901 67881 68867 
lS'16 8618 lUll] 17237 U988 28728 8.474 .0219 .51165 57456 689'8 
IS'17 8630 JIB06 17260 23018 28'166 3,619 40273 '8026 67682 69039 
15'18 8641 1162:1 17289 2S043 2&8t1' SHi86 '0826 '6086 67608 6nao 
15'19 8668 11687 17806 23074 28842 84610 40979 46141 5768' 68221 
15'20

1

8664 11552 1'1328 i3104 28880 34656 40432 46208 67760 69S12 

15'21 8676 11667 17861 23184 28918 U702 '0'86 46269 67886 69403 
15'22 8887 18682 17874 28169 281156 34747 40642 '6SS8 67.12 61'96 
15'23 $6t8 11598 17196 28195 28994 34798 40592 46U] 571188 61Ui86 
15'24 ~710 11613 171111 28226 29082 34859 40645 46452 68(>&4 69677 
15'25 5m 11628 17442 28266 29070 S48Sf 40698 '6612 6814) 6pr69 
15'26 8738 11648 17"66 28287 29108 84980 40752 46674 68U7 6.660 
16'27 87" 11659 17488 ,3317 28U1 14976 40806 46636 6U93 6,962 
1&'28 8765 11674 17511 25848 29186 S"~2 40669 f66.6 68810 10044 
15'2.. 8767 11689 17684 23378 292123 36068 40u12 46767 68446 701350 
16'30 8778 11704 17667 28.09 28261 3611s 40016 46818 68622 70227 

15'31 8790 11720 17&80 28.40 292.9 86169 41019 46879 68at9 70319 
15'32 8801 11786 17608 2347" 29338 86206 flO73 46940 68616 70111 
15'33 881S 117&0 U626 28601 2937. 86261 41127 47002 68762 70603 
15'34 8824 11766 17649 2B&S~ 2tU4 85297 41180 <7068 68821 7{l696 

~:i! 8886 11781 1 76'l:! 28082 29'68 SoUB 4US4 47H1'4 D891'6 ,0&8' 
8817 11786 116t6 28698 28491 868'9 41S88 '7186 68t82 70179 

16'37 8869 11812 17718 23624 29680 854:86 usn 27247 69051 70871 
15'38 8870 11827 17741 286M U&6S 86482 4199.) 47809 68186 70988 
15'39 8882 11843 17784 2868. 29606 35628 41449 47870 69218 71066 
1&'40 8858 11668 17787 23716 29645 855'1' 4.l608 47482 692tO nU8 , ., 

15'41 5906 U873 17810 2'7'7 29688 81620 41567 '"'' 68867 71240 
16'42 8917 U889 1788. 2377£1 1t77. 86667 ,1611 47666 601" 71333 
16'43 8.28 1190. 17856 28808 2.761 86713 d666 47617 69621 nos. 
16'44 !940 11,2(1 178SO 28889 28799 95158 41718 47679 69688 11618 
15'45 891ii IUII5 17901 $fJ8fO #0888 -86801 4111B (f'liO .fI61. 71611 

IS'" $6. 11961 17>26 SS.OI S11876 86868 418>7 47SO' 6&76B fm, 
IS'47 =: :: 17U. 21982 1t911 1$6898 41881 47864 •• 830 71ft' 
15"48 l'i97l1! :tS1I68 J'~6i 1611"5 4198. {1916 ,,- 11ti8. 
16'411 • '1:; 179.; 189 •• , .... 811'.1 419»0 4198. • ... 88 71,82 

lJi~ 1861 240ii 
_1 -, 420U 48060' -- 1S<1l6 



15'5.1-16'00] . SLOPE PORTIONS. 85 

TAIl! .'L-Of Earthwork In Cutting or Embankment for varlOII8 
elopes for 100 feet length In Cublo Feat, Surf_ of Cround Laval. 

l~ . f: 1 I: 1 Ii: 1 2:1 12i:l 3:1 31 :1 4:1 5:1 6: 1 
~E --:--,f-'-----I- --I------

, 15'51 0<)21 12028 180it 24056\ B0070 S6084 i20e8 UIl2 60140 72188 
~S'S2 90S3 11044 18065 24087 80109 S6131 U152 48n.l 60118 72161 
15'53 90U 12()5, 18089 24118 SOUB 36171 42101 48286 602$5 7.IH 

, IS'S' 11056 12075 18tU 2'149 80186 962S«: 42261 48298 6081S 12U7 

~::;~ 91>68 120eo 18135 24180 80225 36270 42S16 48860 60451 n,u 
0<)7' 1'106 18109 24211 30264 36911 42370 48.2S 60508 126S& 

15'57 9091 12121 18182 24:242 8080S S6S64 42424 48;85 6860S 72717 
,IlS'S8 1I0S 11137 18206 ."74 sosu 864tO 42479 <85'7 606S. 71811 
, U'S9 gil' 12152 18i29 24305 80aSI 36U7 42583 48Sl0 80782 72tli 

IS-60 91'8 12188 IIlU 2!1S36 30.20 1165Di 42588 U872 61)810 7S008 

15'61 0138 12181 18275 24367 SO{M~ 86561 42US 48794: 60918 m:: 15'62 eue 12199 1829g 24398 S04i8 861.8 U691 481e1 60996 
15'63 tl61 IHI' tBBU 2Uao 30537 86645 4U5a 48868 61074 7S289 
15'64j 9178 122!l0 18846 2U81 80576 366e1 42801 48912 6lt52 78S~S 
15'65 P'8' lJ246 18869 24492 80615 36798 42861 489U 8,281 73477 
U'S601H 1226' 18393 1-1524 80854 1618. 411916 49047 61809 71671 
15'67 9.08 12118 184016 24555 B069t 868S2 42.71 49110 61888 7866. 
15'68 g"O !l2l1S 18440 24586 3078S 36~79 48026 4:91'12 61466 1871. 
IS'S9 9232 12309 '8468 24618 8077. 86926 41081 49236 61544: 78815 
15'70 920 1282' 18481 246,9 30811 86978 18186 49U8 61622 7S9'7 

I ~r~~ 926' I2SiO 186'0 246S0 80860 8702' 48111l '9861 81701 74041 
9267 12356 1858. 24711 80890 87068 48245 49422 61180 74188 

,15'n 13'" 1281¥ 18557 24748 S092. 87116 48001 40'87 61868 7<280 
15'74 9211l 12387 18681 24715 S0968 8716t iS866 49560 61937 HSi2 

, ~~:~~ 0802 12'08 18606 34806 81008 31209 iSHI 'H12 62016 70418 
98U 124U~ 18.2S 2,888 810H 37957 <8iG6 49676 6209' 74618 

in~ 9826 12483 18652 24869 31081 8130" 'S621 4973. 62118 74608 
iS88 1240lt 16616 24901 31126 81861 43576 j9S02 61:1112 74708 

,15'79 .850 12"1" 186 •• 24932 81165 31399 486S2 49885 US81 7Ho7 
: 15'8~ 9881 1248J 18728 2,08' 81205 37148 43681 49928 62110 74892 

J~'81 9378 1'498 18747 24:996 31214 37498 417ii 49891 62480 U.81 
! 5'8 .885 125U 18770 26027 SU84 37541 48798 50061 6i668 76082 

IS'S 98.7 12529 1879. 25059 3182{ 37388 '866S 50118 62647 76177 
15'8 9409 12646 18818 25091 8186S 31886 'S908 60181 62126 75211 

~;;; 9121 12561 18842 S5122 31403 S7688 j89S< 60244 6i1806 nsn 
9438 1 .. 71 18865 2515i S1442 87131 .4018 603()8 6288. 7.461 

15'87 9446 12698 1888. t5186 SU82 81119 44075 60871 62061 7656' 
15'88 9456 I2&Ot 18.IS 26211 8'612 81826 Hun 60485 53JU 75'5S 

:~:: 94811 12816 18987 262,,9 S1561 37871 j"88 60198 83113 767U 
9480 12610 18961 25281 S161)1 87.21 U211 60562 68202 758'3 

11'81 91" 12666 18986 25SIS 11611 879" 44291 60626 &S26a 16981 
15112 9601 12671 }~~ s.u. B1681 88017 44868 6068. &S882 761)1' 
15" 9516 1288 2&S76 81Ul 88961 4Hoe 50158 63441 7612' 
IS'84 9526 1270; 190118 25108 81760 MI13 14165 50817 68111 76226, :::;; ,,'0 11720 19080 2SUO S18)0 88160 "6. 60888 83601 768U' 

9562 12786 19j~ 16HI 81810 88208 .j576 60Nl 68680 78jIG 
15'97 9661 1275 191;; 2350{ 81880 382.6 441181 61008 65160 76612 

IS~ 9576 12768 19U 16686 81930 8B80j u488 6107' 63810 7_ 

~~ :::: 12781 m: - 81160 8835S "1" 51186 689tO 18YH - -lI2OOO' 8HOO "800 5U1O ._ 'IIISOII 



86 PRACTICAL EARTHWORK TABLES. ~18"()1-16'~ 

TABLE JL-Of EarthWOltlIn euw .. or EmJN!IIkm.t r.r IIIIItaue 
810.,.. for 100 filet length In Cublo Feet. Surf_ of cround Lev ... -... 
;~.! f: 1 1: 1 11: 1 2:1 21: 1 3: 1 31: 1 4:1 5:1 6:1 
"1l:I.s 

88448 4185. 61261 64086 76896 
8849f U91' 61828 64160 1699~ 
886U- 44968 11892 64240 770SS 
88192 <5024 51466 64320 771st 
88610 46080 51520 64401 n281 
8868. UI37 61&86 6H81 77877 
88787 46198 61649 64661 11613 
88786 46149 51713 6HU. 7157D 
8888S 46106 61718 64781 77666 
S8881 46862 61842 64802 17163 

86980 46"8 6190" 64888 77&eO 
88978 45475 61971 64.964 77164; 
8.027 45531 52036 65044 7_ 
88076 45587 62100 65125 7811SO 
891Ja 46644 6216j 6526' 78247 
59172 457UO 50'9» SIitSS 788H 
89220 ,us767 622 .. 66sn 78441 
3.26. 458 .. 623.8 61448 7~686 
39817 45810 52423 6Cl5t9 '18686 
89866 46927 62488 66610 78782 

8~411 45984 52553 66691 7882. 
89413 460<0 52617 6671' 78921 
,95J2 46097 52689 65863 7902, 
S9861 46164 621tB G51134: '1~UI 
89609 ~a211 62812 66016 79219 
89668 46268 6287. 660.7 '1"16 
88707 46826 62949 66178 79414 
SB766 46BB2 SS(JOB 663<10 70611 
89806 46439 6507S 66S4I 796t. 
S.868 464116 63138 66i22 79707 

89.09 46663 68208 66604 ~980' 
3nn 46610 63268 60186 79901 
<0000 46667 6SSS4 66667 80001 
40049 ,6724 65899 G6'li9 8007$ 
40098 46781 63464 661l8l r,;: 40"., 46889 .8680 66111" 
40197 46896 53695 .. -tI8D8 
402.6 46»63 .3661 61016 80491 
40291 <70ll 58726 61166 ~OIto 
4034, 47068 18709 67240 !!MIll 



1''61-17'OOJ SLOPE PORTIONS. 81 

fAIILIL II.-Of EartIIwoItIln eutfIng er I~ ........... 
...... fer _ feet langtla III CuIJIo Feet, Surf_ of CroIIad ........ 

1~ 1:11:1 li:12:1 21:1 S:1 31:14:1 6: 1 .: t 

~---------------1----1-----1---

1671 10471 191161 20942 2792S 8490B 

::-~~ 19::: ~:~~: :::; ~{::: ::::; 
1&"74 10509 14011 21017 ~8023 86028 
1.·75 l06J] li028 21012 SS056 .0070 
1676 1063. It006 21081 280eo SlIl2 
U"77 1054. 1<061 21092 2812. IlliU< 
1678 10'69 H078 21118 18167 SlU6 
16'71 10671 It096 2U4a 28190 35298 
IS'80 1008t 14112 21168 28224 862B<J 

t0887 
40937 
40988 
HOS6 
4.1084 
011186 
4U8' 
Uta" 
41284 
418st 

fIBS. 
4-J4S. 
41484 
.f:USS 
fU8S 
418S3 
41688 
41789 
11188 
41838 

41S8. 
41.84 
4198t 
42084 
42<)SI 
t21S5 
12185 
<22S. 
n,sl 
4UIB 

42186 
·UolS7 
42481 
U588 
UG88 
43&S9 
U6lM) 
4274-0 
42191 
42811 

::-:: ::~ }!~~; ~l:~ :::! :m: :::: 
ui-ii 10148 It'31 21417 28661 al828 "'9' 
,,'11-4 le761 ItU" 21621 286l1li 108'10 430<0 

UIU. 10114 14366 2Ui4. 28. 730 SolflS 14:3095 ..... 10787 UBBI 21411 28764 'U" ."., 
"'7 181" IU9. , .... 28798 B69J8. <Bit! 

51
10812 I!!~ nUl _ 8<10<0 62'18 

!8 1t8!6 1I~ 1m 18118i 8t08II ,_ 
_7 Hi" II.~ I ~ BIlIil _ 

U702 6.616 68141 81711 
<1769 14118' 88.28 8181. 
U8n 54S49 88810 sins 
'1816 UTI. 88898 610" 
<19BB 61180 88476 lli16. 
47911 01841 "118 8d7G 
480.. 64111 8'1" 821111 
48101 .4Of9 181!U .. 4" 
4816. 1lli0'8 88801 ilia 
48128 .1112 688to 62611 

48.81 65178 68118 811 .. 
t8SS9 65'41 8f058 8.9861 
48Sll 56811 89189 8te .. 
.8466 16878 6929Z 83881 
4861< 66." 08306 88167 
48572 6&&11 69179 81267 
"631 66018 .,.18 88881 
48681 "6" •• 6118 81417 
481<7 66111 696117 83667 
4S806 16778 69712 _1 

48884 
4SUS 
,,8980 
48040 
4.098 
49161 
4U16 
U21i 
"3'S 
49891 

49461 
49110 
49&1J9 
4:9621 
4.9685 
.fI146 
019804 
19851 
4,9928 
tees. -10100 
6015. 
5{liU 
60178 
60.1, 
6Ost7 

SOt" 60611 
aGIU 

6&846 
65112 
6197 • 
16046 
681]J 
16180 
66147 

58'" 
56881 
46148 

66&16 
06681 
66610 
M71l 
6678' 
&8862 
.6019 
GmT 
570.4 
ou,S 
67189 
57'57 
57526 
6739S 
6'14:60 
6'521 
61N8-
17"* 61* ... 

.9806 83161 
6'890 88188 
••• 78 8S988 
70061 84068 
10141 841" 
70226 StI6. 
70S0S 'U70 
7089' 8H71 
7Of76 U6n 
10660 8461' 

706" 8"" 
70198 848" 
'OS12 8"'16 
70116 86076 
70l1Bl 85171 
7108. 86918 
lIltt 861ft 
1118' 88480 
7UII 86&81 
7U02 8668~ 

11481 S"" 
71072 S88M 
7106 88ti11 
71141 160$1 
nit. .1l6l-tl 
11118 86"TlJ96 ._ 

~s::: .... ,_.= 



88 PRACTICAL EARTHWORK TABLES. [17'01-17"00 

TABLE ".-Of Earthwork In Cutting or Emllanlllll8llt for ........ 
lIopes for 100 feet length In Cubio Feet. Surfaoa of Ground I.eIIeL 

~i ...... ,d 1: 1 H:I 2: 1 21: 1 3: 1 31: 1 4: 1 5: 1 6: 1 
"'E c----.-11'01 108&0 11467 21700 18184 36187 "'401 508S5 67888 7H8. H8OI' 
17'02 10868 U48t 21726 28168 36110 4S462 60694 6".6 71!10 8610& 
17"03 10876 14501 '1152 29u02 8626S .. 60S 10764 6A06. 72505 87001 

11';~ 10889 14518 21777 2I01ki 36196 486M 50818 &8012 71580 87108 
17'0 109(;1 UoB6 11808 21070 36338 jB605 50878 58140 726'1& 87111 
J7',,! ]0914 IfSU 21818 J910' Sd80 '3$57 50'" 5820. 1S761 87313, 
17'07 10827 US6' 21864 '91S8 Sfi,U 48708 50991 68171 71846 87416 
17'0. 10140 14586 1187. 29178 86466 4"19 &1052 &8345 72ISI 81118 g;: lot" :::o~ 1190& 11107 36608 48810 &1112 6841. 7S017 '76,.. 

10161 21981 Itt .. 86551 43861 6111'2 68481 7310S 87731 

17'11 10178 1"18 11156 29176 86594 48111 51182 58550 TSI88 ST8N 
J7'12 10191 :::;; 21'82 1JtSl) 86617 48984 6J392 58'J9 73214 87'" 
17'13 1)004 12008 293" K66SO H016 51851 68687 791S. 88031 
17'14 JlOl7 H6a9 :i20SS 29878 S6722 14067 5WI 68758 7SH& 81"4 
11'111 11010 !fiO' 2101 29412 36766 44118 51471 68824 7S1Sl 8P37 
17'1. 11042 147t1 SiD86 19447 86808 44170 61681 &8893 7361s 8B14. 
17'11 1105& 

!:!~ 
2illl 29481 86851 '4221 616,2 68H2 73701 8un 

n'18 11068 221S6 1961& 116894 4:427S 61651 69010 73788 88641 :n: 11081 1"75 D162 21660 86.S7 44SU 6171' 69018 78871 8H4. 
11014 14"'2 21188 29684 86.80 448T6 51772 11168 78980 88151 

17'21 11107 1480 IIIU U818 37013 44428 61832 .,lIS7 7404. 8881& 
17'22 11120 1482 Iltt<> 29663 87066 4447. 61892 6'806 76182 88116t 
17'23 II Us 14848 2JJ65 28697 8710. {4681 51858 1i9S'16 74218 

_, 
n'24 ::m 14861 12191 UTI' S7112 44683 5.01S 59444; HSOI 891ei 
17'26 14818 '261' 19166 811516 44,1J4 &2671 69611 74391 

_, 
g:~; nm 1489 12343 lIT" 17238 4468S i.1" .9582 74477 81Sfl 

H91 228SI 29826 37.89 44788 52194 69651 74568 81176 
17"2e m!~ lUll ,.lIt5 .,88 17'25 44700 5JJ66 .5'720 71600 

8_ 
n-2. 1411 lUll 29884 87868 44842 52116 69789 76786 8_ 
17'30 11218 U9S1 11441 Ittl 37411 44813 6J3T. 59858 7<822 8'lS' 

17'31 11186 U~2 Hns ".63 S7{&{ 449f5 62486 69826 74909 8Nll 
17'32 m!1 U9!! 114.1 :~~ 871'8 <4197 .,497 51996 7<996 8t1Si 

g:!; ~m: ::6 ~~:~ 376" 4604. 61667 80086 76082 -BOO68 81684 46101 52618 BOUlt mit -IN5 11188 !;: 22677 BOlO! 87628 406168 61679 6020& 75166 -17"36 11101 1 't601 S0187 17671 46206 52740 601" 7h1n toOl 
17'17 1111. liOB 22629 10172 871/5 45168 52800 SO ... '15'», 1061. 
Il'!! 11127 J610a _6 80206 11168 45310 52861 BOfla 10516 9061' 

"~'J::; UU. -
110"'1 87801 45162 5"22 60&81 76603 96ft4 

17'40 11 1118 11107 SOlf6 87845 .5414 I52lIQ 60GGS 76890 -17'41 1I1M7 111&6 21138 30811 .7888 4"66 6SOH 6061> 767T7 '"'" 17' I!~ 161!1 127. 80846 8'1l11' 46618 68'06 60691 768114 'L887. 
17'43 I;; II!~ 22785 1OS80 37976 46671 51168 60761 76951 SIlO 

:~~~ 
80.36 88811 45628 &3247 60871 76058 tlUl' 
80460 180611 '46611 63188 60900 161241 .11i1 

17' IN 16 lO.as 88106 45n8 68849 60870 7611S 81465 
17"47 II, _ .0610 881110 46180 68410 61(,4;0 - II", 

17' U IJ~;; 

== 
181M 4_ 1IH71 61110 761M 01_ 

fl'. II ::. , I8U'l 
._ - 61180 16475 11t70 --- 6U1t - tleu 

.. "". 



17161-18'OO} SLOPE PORTIONS, 89 

TAIILJ II.-Of EartIIwwk In Cutting or EmIIanInMnt for vorIou 
IIopea for 100 feet lengtIIln eublo Feet, Surfaoa of Cround LweI. 

~-= <Ow 
-,; .. f:l 1:1 If: l 2:1 21: 1 3:1 31: 1 4: 1 11:1 6:1 
te.!! 
~-~--_ - ---- -

17'51 11491 1.880 2299& SI)660 S8826 45910 6866. 61320 16650 91960 
17'52 11611 16S4:8 2S02) 5069') 8836. 4S0tS 58116 61S.0 76718 .-17'13 11524 15361) 2S048 B01S0 SHiS 46095 53778 nuo 1682. 11190 
17'54 IUS1 1 •• 88 2S014 S01S. '8 .. 6 46148 63889 61680 16918 92:1115 

,17'65 11660 '.400 2:nOD S0800 ss.oo 4GiOO .8900 61100 11001 91401 
17'56 lU6B m~ 23111 808S6 386H 4626S 68162 s16n 71088 9$06 
17'57 m~~ "158 B1I870 BIl38a 46806 .'028 SIW 7'1176 f26ll 
17'58 ::m 2317; 80906 38612 16858 54085 618)1 171'" »1117 
11'59 11001 2820< 80941 8SS16 .alll MUS 61.s. '1f8&'! 'ss" 17'8. IlS16 15t88 28282 80916 837to 4Bi64 &4l10S 41961 11UO '2918 

17'81 11629 1&506 2S2.S 81011 58784 46517 54270 620il 17.2 • 8!108' 
• 17'82 116411 16628 28286 S1046 SS808 46570 • '88L SilO,. 11816 .SI8 • 

17'83 lI6" 15.41 ,"SII B108: '88a2 ,662. 64"S 6116S 11104 '1S46 
17'84 11669 15568 2S8Ss IUU 38896 46676 64465 62231 71192 »ssu 
17'S5 11'8' 15576 2B38, BIl8 88>.0 '6128 MUS 6illOi 11SBI 98457 
17'S6 US .. 1&59, 28891 :::~ B8884 481S. 6"'8 82816 7798. 91166' 
17'87 ::~~ U61l 28U7 S9028 46S84 54:64:0 624:481 711Oi7 9886. 
17'68 1682. 2SU,1i 81258 SOOH 46SB1 5n08 62&16 71lU7 98776 
17'89 11786 1&617 28470 81294 39m '6910 6476" 62681 78tU OS681 
17'70 lI1&S 1&68 .8417 81829 39161 46atS .4826 62168 7S8U 98987 

17'71 11762 16811' 111&28 31864 sno. 410<1 54S88 61729 78411 9109S 
17'72 117~: 16700 28 •• SHOo 39 •• 0 41100 o!UJ60 6280. 16400 94lQ(1 
17'73 ::~~i 15118 28576 81485 811294: 471&3 55012 62811 78688 94S06 
17'74 1.78. ill~ 81411 8.S38 47208 5.07, 6.912 78677 9'''' 
17'15 11816 167'&8 .'.06 89885 ·U26' &IU36 63012 78768 94&19 
17'78 lIS28 1.'71 '866i 9154. SIU7 "8lB •• 1,8 68084 78864 114615 
17'77 118,:: 16189 28888 81577 S9i72 47868 5.:160 68156 7S9" 94132 
17'78 m:i 16806 IB7l0 8161S SlI516 UU9 65US 68n6 79031 .. 189 
17'79 )5824 2srB6 iU6" Bl560 4Ti1S 65885 6''', 1'121 9414.5 
17'80 I1SBI 158t2 23768 8168( 89808 47626 .5U7 ea868 79JI0 .5051 

17'81 1189$ 16880 ;:~ 81720 89649 41619 55609 6S489 19299 .5169 
17'82 lI!108 1687 81166 8'694 4ras. 54672 88510 J9388 'SlIII 
17'83 II:: 1&". 28843 Sl1a!. 311139 41888 .5GB! 6S5P 79417 83118 
17'84 1591. 2587 3J837 88781 4-1740 5&6,. 6UD 111H8 96110 
17:. ::~i m:: 9897 31M "838 4779S 66169 63721 19166 

_, 
17'86 119S2 IB92a SI8I 39811 47841 "S21 68716 79". 96"( 
17'81 1191" ~:; 18860 S1eR4 8U17 41101 li5LIU 68861 19851 _1 
IT88 IUI88 28971 31ts9 S9862 4:7964, 6ft911 6$U 79.U .6908 
17'88 1_ 1611u. 2400 4 5_ '0006 .8008 50009 MOlD 80013 98011 
17'80 12011 18020 2i081 82041 '0061 48061 6601' M082 80102 »6118 

17'l11 ::: ISO! 8 14068 12077 40086 18116 68184 6i154 80lfl -17'92 1606 6 2401M 8'113 lOld 48169 .6197 64226 
_I 

.. US 
17'93 1- 1601 2~:~ 82148 40186 48218 68280 64297 6OS11 m .. 
17'94 )J0f!' 1609 lUI S21llt 10230 4U7T .- 61'68 _1 ... 68 
17'95 U08S m~ lUI 82210 4017- 48880 56885 84:4:40 80611 _I 
17 ... 1- SUh 32266 (0810 (SI&I ~~ 611112 800«1 

H_ 
17'l17 UUO 1614 

~5 
IOU .. '01" 48l11S .1511 

,_ 
80180 

_. 
17'98 I~:~ :ii til USia 40410 4849. &1614 ""'" 808110 

,_ 
17'99 at " 12S15 ,- ',,"8 &IISB UfSO _10 -. ~8'O0 ::l6i 1 "" ,SS400 -.- HM - s_ .7_ 



~ PRACTICAL EARTHWORK TABLES. [Ul'ltl-UI-6e 

TABU II.-Of EartbworIIln CuttIng or EmIIanIImftt for ..... 
8Iopee for 100 feet length In Cubic Feet, 8urf_ of Cround ....... 

:Q': 
-It!: t : 1 1 : 1 11: 1 2: 1 21: 1 3: 1 31: 1 4:1 5:1 6:1 
Ill.!! -- - ----I-

18'01 1216 16218 "327 U'3. 40H5 486.4 56783 64872 81090 97388 
18'Oil 12177 16236 24804 8'47' 40590 48708 56896 6"if 81180 IUl6 
lI'OJ 11191 16254 24881 ."08 4068. 48762 .6889 66018 81210 976U. 
18'04 12204 16272 94408 82644 40680 48816 &685J 65088 81160 9fGIJ 
18'05 12.,8 16290 24436 82580 .0725 48870 67015 65160 81451 97741 
18'08 122" 16808 24462 32616 40770 4892. 67079 65288 81541 .7IUD 
18'07 1224. 16826 24488 82652 40816 48871' 67U2 61SO. 81681 97157 
18'08 12268 168'1 24616 32689 40861 , 49088 67206 66877 81722 98816 
18'ee 1227' 1686J 246U 81'" 40906 I 49087 .7268 6&USO 81812 981" 
18'10 1118. 16880 24571 8U61 40951 \ 49141 67882 66.12 8190' '8288 

18'11 122 .. 1689. 24:583 32797 !~::~ Il:1:~ 57896 6&OOl 81998 98392 
1812 lI81f 16417 2i625 3288' 51459 66667 8.084 ,8600 
18'13 US.6 1643. :114662 32870 41087 49316 57522 65789 8tl14 9"29 
18-14 12840 16458 24670 82806 41182 40S6P 57686 65812 BU66 88718 
18'15 US&> 16471 u107 829<2 41178 lUll' 57849 6iBS! 8'866 888U 
18'16 12"7 16480 IUa< S29n HUS ... 68 57712 66961 82;"6 98986 
1817 12881 16507 24761 83014 41269 49522 57776 66029 82587 '9046 
18'Ia ]2384 16626 24788 88e., 413H "577 67840 66102 826'8 99114 
18'19 JUOto 16544 24816 88088 41359 49681 57903 66116 82719 99268 
1820 12421 16662 2.848 S8124 41406 41686 57967 66.48 82810 99872 

18'21 12485 166S0 24870 83160 41460 49741 68081 66321 82901 99411 
18'22 J2449 J6688 24898 3819' 41496 4.796 58094 668U 8t1l9. 99691 
18'23 12462 )6617 JUl26 88.88 41542 4.860 68168 66467 Sd08S 99700 
18'24 124'1f\ 166S. 24952 8S270 41687 49906 68122 66540 83174 91609 
18,25 121.(. 16668 

~!~~ 
88806 U6SS 4096' 58'86 66612 SI266 91919 

18'26 12&04 16671 8S348 41678 60014 68850 68686 88867 100028 
18'27 12017 16690 260B4 8S.~79 41724 50069 68414 66169 8SB8 l001S8 
18'28 lasilJ 16708 25062 8841S 41770 60124 88t18 668~J 885{0 100248 
18'29 1 26411 16726 ,5089 SS<a2 41815 6017' 5S6" 86906 88681 100567 
18'30 IJ65~ 16744 21m7 33489 "861 60238 .S606 66978 88722 100461 

18'11 12572 161611 ::l~ 38526 41907 60288 58870 67051 8.814 100&77 
18'sa 12586 16781 B8562 41963 6084S 6873' 61124 88906 100687 
18'3.a 12600 ]679~ 25189 885911 41999 60898 68788 67188 88"'7 100787 
18'34 1261b IM1S 26227 386B6 420B8 60<86 68852 67171 84071 100871 
18'35 1116117 10886 2&n' 38672 42010 60668 68»26 17Mi 84181 100AIlf 
18'SI! 1.661 1688. 26'82 8870. 421S6 50MB 681181 &7418 11!17J 101017 
18'37 li666 16878 2.80. 8.U' 42182 1I061~ 68066 67491 8486. 101187 
18'3.8 I •• 16891 2.8.7 8818' 4H28 !ill." &911» 61&61> 8iua 1011141 
IS'39 11682 1'810 26884 811819 42174 150728 591S1 67688 84648 101U8 
18'40 11616 "918 26Stil2 83866 428l!0 60184 6"46 67712 li!940 1815811 

18'41 Il1nO 16946 214'0 11893 1m. 60889 59812 87788 8(7112 101818 
18'4:11 12724 1696 !lO447 .8.8, "<1' 60894 69877 67859 848J4 1017811 
18';IJ 12787 1.98' 2M76 8810 .,U8 6O~50 UUl 67988 84916 1018., 

~ii l:;:~ g; i:~~ 8400. 42504 61006 69'06 68007 86008 1il$1O 
'4041' 42660 '610aO 611670 68080 86101 10JI1l 

18' .16608 ,<071 42596 lHUtj 696B6 68164 8ile 1_1 
18'4 Jll;686 lUlU .tsts 61111 59100 68929 861811 1021.' 

:t; 1661> lU!5l m:: .ut1 '.7" - 9H78 ~!46' _I 
lId88 illS' 6.819 - 86470 --'a'5CI - 114Ji16 ,Wei JlJM1 -, '.fIO - I~: 



SWPE PORTION S, 91 

'AILE A.-Of Earthwork In CIIttIntr er Imlluklllellt fer ....... 
.... for 100 feat length In CuIIIo Feet, 8IIrfaoe of CrouncI ....... 

:a'S 
Ii: 1\ 2: I 31:1 I 4:1 5:1 16:1 ... t: I I: I Zj .. I 3: I .... 

Ill.!! _.1-__ 1_-

1S'S1 12848 17181 211896 34562 42827 61398 J9969 .8lIU 8lI8lIJ 1~1181 
IS'52 12862 11160 251S4 8,,1'11 {t81t 61449 60028 68618 8'7<6 10101 
18'53 12876 17168 .6752 StBS6 42920 51604 60086 6881S 85"010_ 
18'54 12890 17187 25780 BU7S 42966 61660 6017s 68". 85~S8 IOIU. 
18'5S 12904 1720& 26608 SUIO 4:3013 51616 60218 68800 86016 108181 
18'56 1191> 17224 168S8 31H7 48069 61671 60.88 68896 81118 lelMI 
IS'S7 12.98' 17242 26863 ' .. 84 49106 61727 60S48 66~8P 881111 1084IS 
UI'S8 11946 11161 2ti89J Sl6Z' ,Sin 6118z 60118 690es ""1{ 1_6 
18'59 12960 1721' 2691. 34559 4319S 51886 80<78 89118 81891 1086" 
18'60 1'973 172.8 2594:7 3<696 4824:5 51694 805U 68192 86490 1037. 

18'81 12967 17317 25975 3463S 48291 51960 60606 69266 811168 108900 
1"62 18001 17835 26008 SiS70 4S888 5_ 60678 69S'1 86676 1040U 
18'63 13010 11561 26081 8<708 43381) 62062 6071' 69U. 88769 10"" 
18'84 1802, 17312 16059 3474 • • 84SI 51117 60804 69(90 8_ 104116 
18'85 IS04S 17891 26087 8.282 48.78 611'13 60889 695" 86968 U>4JU 
18"8 11067 17410 26U5 84820 43624 62229 '0984 69&119 870t9 10U68 
'8'67 ISGII 1142ti 26148 84851 4S571 52285 61000 6$1114 87UI 10<111 
18'6S 18086 17447 2617l 8,89. '3618 52341 61066 69188 870. 10468$ 
18'69 18099 17466 26199 84982 4S664 62897 811S0 69863 878119 104795 
18'7(1 18118 17.81 'SJl21 34969 18711 .2,as fUM 69988 81.21 104907 

18'71 18127 17608 26255 85006 48758 62610 61261 70018 81516 1060t0 
18'72 18141 ]7622 2628 8 B5044 48805 42586 51821 1008S 87610 10611. 
18'73 18165 11541 26811 850S1 48852 MJ622 6189' 70168 87708 IO'~' 
18"74 18170 17659 MBSi 85119 .8898 5,&18 61(68 70288 8nl7 '0686' 
18'75 1818' 17678 26361 86156 48945 6218" 6152. 10512 878'1 10.46' 
18'76 18198 116{11 26895 35194 fS9g2 62781 61589 70188 810., 106681 

. .18'77 18212 176\6 26423 S6281 44089 528{7 61656 7046' 88078 1056" 
18'78 182U 176M 2640' 85269 44086 6290. 61720 70588 88172 100801 
18'79 :::~ 1766. 26<00 B03fl6 lIiS. 6'960 '1786 70613 66266 106111' 
la'80 1767S 26508 35S44 "180 68016 8186. 70688 88660 1000" 

11I;61 1$268 !f691 266', 85882 44127 58072 .1918 70768 66'64 106146 
18'82 I .... 

:H~ ::;; 35419 44214 63129 6198. 70SS8 666'8 1081158 
fC'ISi fm~ "<ilff ~~"l :;~f~ I ~~ fWl< ~~ 

_n 
1"114 17,.7 26821 85495 4;4868 10989 8813. l06d' ' 
"'86 lUlU g~ 2ti6ttt S6682 41415 61298 "181 7106< 88611 UJ6W 

t:::~ "B3I! 28877 65670 'H6Z 5SlK 802'1 71UO Ssw 11)611l1 
13868 171lO4 26106 8'608 44610 .BtU 62818 71216 St02D 106l!U J_ 
11lBD1 g~~ 267lH 86846 44657 oUG8 112880 7u.l 8911< 10693' 

.8:119 18881 ;:761 86688 H804 6'616 62446 71366 89206 107060 
1"lIO 18." 17860 al 86721 U651 58681 62512 11m 89801 107143. 

1.'.1 1"'10 l1aD a6819 B6789 44698 oi61S 62578 1161B 89391 1011'16 
18'911 13iU 178.8 268~S 85'191 "lU 68695 126i6 71681 89, .. 1,013110· 
1S'1I3 18"~ 17917 2687. B6BSt ,,7.3 53751 62710 '/l669 =~ i~~~ lS1I4 IS.» 1'1'98& 26'0. 36812 ,,8iO 1.808 6'777 f1145 
111'115 1S4~ 17965 16183 86910 ,UBB 581186 628.3 718211 89716 1.01"" 
..,116 11,81 )-191' 

~~ 
86ft8 "'116 ..... 62909 71896 8"70 I01~ 

i 
Iii" 17f1t, .. 9&l .. h. M~19 61P7' 71971 

8696\ •. laliO. 1801' .701 .'OM U980' UOB6 6104J 7i94f 00060 I 
1 •• lIb 18081 '70f1l .. 06:1 '607( 64093 '6SIOZ 111la. lOt. 

, ,llI637 lalli. .. lI'IOl moo 'lito 5lUlI 6U74 ' .... ~' 
" 



:92 PRACTICAL EARTHWORK TABLES. [19'01-111'50 

TABLE II.-Of Eartllwork In Cutting or Embanlunant for ..,.._ 
SIopaa for 100 feet length In CublO Feet, Surra. of CroIInd ....... 

~i 
~&: t : 1 1<1 It:] 2: 1 2,: ] 3: 1 3" 1 4' 1 5'1 6,1 
ttI.~ - _- '--- ~-I~ --I----_ -
19'01 1356' 18"" 27103 86138 4.6172 6U07 83241 72216 90346 108414 
19'0' 13616 18088 21182 36116 45220 64264 S3308 728611 90140 108528 

, 18'03 1SUO 18101 27161 66214 45268 MSSI 6881& 12128 00536 108612 

i:::: 13695 )8126 91189 8626' 45316 U878 611Hl 72504 ,0890 108758 
13609 1814 27218 36290 4:5363 644-85 63508 72680 90716 108871 

111'0. iB628 1816\ S7UG 36S~S 4&i\O MUS 6S.,. 728.7 90821 108985 
, 19'07 186S7 1818S 21'75 86866 45468 54650 686H 12738 to906 10909. 

J8'OB 13f162 1820 27808 86106 46506 54801 63708 11809 .1012 108214 
19'~! 18666 18221 J783t S6US 46553 5i66. 63'176 72888 91107 109121 

, 19'10 18680 182' 21861 36481 '6601 54121 68842 7a962 91002 109143 

1"11 188. 18260 2198. 3661. 4664' 5U79 63909 78038 91298 109658 
. 18'12 lS70~ ISlef' 21418 36557 46687 54884 63971 78U6 PU9( 10981't 

19'13 1872. 182P8 17fn 36596 46146 5489' 64041 78191 11148. 100117 
: 111'14 13718 18317 27176 86684 457.2 54951 64109 78288 815t;fi 10990' 
I 1"15 1.76' 18380 2760. 96672 45840 65008 64.176 788(( .1681 llOOI1 
I Is01. 18100 18855 27538 86711 46888 5506' 61'48 78421 91776 110132 

( ::::! 13181 18874 11662 8SH8 "986 65123 66310 734116 91871 110247 
1919. 188,4 27590 9&181 45984 66181 64878 78514 91968 1I0S61 

111'1' 18810 18413 2761~ 34826 460S2 55288 64H6 78651 92064 110*77 
18'Za 1380. 18<12 27648 86864 46080 5619& 645U 78128 92180 1l069S 

19'21 18888 18461 17671 36902 46128 65354 64579 18806 92:266 11070. 
19'2Z 1386' 18470 21106 86941 46176 65Ul 64646 78882 92Sfii 110813 
18'23 18861 1849. 27734 Ba97. 46224 65468 6flU 73,59 92448 110987 
18'Z4 ISBS. 181\09 27'l6l! 87Q1. 46'212 006'1 6\'lSI '14036 926-44 1110111 
19'25 1981H> 18528 271P2 37050 46320 65581 61848 Hlit 93611 111161 
18'26 111911 18647 27821 870"'1 46888 56642 64916 741to 92787 lIt:1h 

,19'Z7 1S9U 186&7 271.0 371., 6&417 6.700 61933 ".61 USSS ilHIlO 
t 19'28 USBP 18686 ~;~~: 37172 46466 05758 65061 74S44 919.0· 111616 

11'28 U ... 18606 snno 46513 66816 65118 71421 '1U16 111131 
119°30 Ist68 lS6!! 27157 8714» 46661 ooS7;!; 61118. 7U98 98122 1\1747 

19'31 18988 18844 17966 37'88 46609 66991 66263 74675 .8219 111818 

::::~ 18991 18668 27.9." 87826 _6658 65988 61321 74'03 98S16 1111171 
1401' 18682 280;4 31865 fl706 68047 8538. 74180 98fi2 

11_ 
I:~ 

14016 1870. 18068 81104 {61U 66lt5 65456 74807 98J508 111191 
19' l(()fl 18721 2&182 81"2 

_I 
6816. 110624 74884 93606 lU8J'1 

18' 14066 18740 HUI 87481 ~881 66211 .6&9. 74162 BS70f 111443 

~;~! :~~ :~~~ 28140 37620 46900 682!!O 66859 76089 987h 1126&" 
28169 97668 46948 56938 66721 75117 9'888 IlH7li 

19'" BO •• 1879. 2819b 37617 468" 66396 10796 7518f. 988.8 lIS7, .. 
·18'40 14113 18818 18221 17636 41046 .M46. 68863 75211 940lv 

u_ 
1.· .. 1 HlSJi 18857 S81166 81816 f7093 66512 659n 75800 94187 11110H . 

i l~:~ HU8 18667 28266 1771. 4.'1111 66670 11099' 75487 9iaSt un41 

'T" 
1887S 28314 97762 411'1 566" 66067 7660. 91881 118267 

19'44 U17 18898 2184_ 
~~m 17JI9 66687 115115 70lib 11.,8 113S14 

18'45 IUs! 18'1& S8S7R 47288 !ii'U 6620B 1iii60 1(616 IUtU 
19'" 14201 181116 IN02 11889 4'1l1sa 66804 8n71 75188 9t67B lIM07 

1.· .. !a i WI 37968 47885 56862 86S39 71818 91770 Jl31j& 
. 19"'" 11 It == :;t~ 47480 H1I!Il HlOl 76804 .- lllllllol 
"'4 1 l 4,..' 68979 "t76 76912 "1185 

1_ 
19110 If lI86n -·47581 17087 66644 - _. 

llfiOfli; 

'0;°;;. 



19'51-20110] SLOPE PORTIONS, 93 

TABLE IL-Of Earthwork In Cutting or Embank_t for warIoua 
11_ for 100 feet length In Cublo Feet, Surfaoa of Cround L_I. 

:Zi 
1,1 1i'l 81 1 6, 1 I" 1 ' ~~ I' 1 2,1 21,1 3,1 ., 1 

toE r-- --;-
19'51 1427< 19091 285.8 88064 .7680 67096 66612 78128 91160 lUllS 
19'52 14289 1901i2 28571 8810S 47629 671.6 668S0 76108 fl2IS lUSI9 
19'53 14303 19071 2~607 3SW 47678 57218 61749 76284 96866 114.416 
19'54 14318 19091 28686 981S1 47726 57272 86817 7'861 95453 lIUoIS 
19'55 H88S 19tH' 28666 88220 47776 57830 M886 ?GUO .5561 114681 
19'56 14U7 19180 28696 38268 41824 5788t 66958 16511 96648 11'778 
19'57 HBS 1914 28724 88258 47878 57438 67t122 76597 95'14-6 U4876 
19'58 J4:377 19169 28768 38888 U922 6760& 67(,91 '16675 968U 118018 
19'59 liS91 19188 2b7sa 88877 t1'71 6166& 67169 76754 Sat'l 115130 
19'60 14406 19208 28812 S8m '8020 57624 67228 76882 91040 116248 

19'61 IU20l )922% 2SMI 3846. 48069 .7683 67298 76912 '6188 11&36& 
1ll'62 1U35 19247 288'11 B8494 48118 67142 67366 76989 96236 116483 
19'63 )f450 19267 28900 88634 4:8161 5'1801 674:94: 17067 96384 116801 
19·64 144:&5 

10."\ 28'30 S867ii 4:8216 57859 61503 77146 9aU2 lIa7l! 
19'65 14480 19306 ~~969 81;1613 48265 67918 675ft 17,2( 96681 1U81' 
18'66 14494 19326 28989 S865:! 48814 67977 611tO 77808 96629 1159&5 
19'67 14509 19345 28018 38891 48884: 68086 67709 77882 H727 IIIOTS 
18'68 U6H 18365 29048 887'°

1 

.8418 58095 67778 77460 16826 1161.1 
18'69 14689 19886 29071 38770 48t6~ 18Hit 678(7 71689 989:14: 11610. 
lS'70 14668 19<04 29107 38809 4.8511 58218 67016 77618 97022 116<17 

19'71 14688 18424. 2913'\ 888.S 48660 68213 67986 77697 S7121 1104:5 
19'72 1'1688 U.44 Si166 38888 -{8SIO 68SSZ 68064 7'1776 B12tO 1f6",-
117" 14598 18:464 2U195 "927 48659 68391 68123 77865 97818 116782 
1974 ]feu 1948!i 29225 38'07 48708 68450 68192 77884 97(17 llUOO 
lS'75 14627 1950S 21:125& 8!100a .8758 68'09 68261 78012 97tHS 111018 
11'76 144" 196!8 10284 89046 '8&07 I 685n 68880 780M 91.14 117187 
11'77 14657 19543 '9814 39086 48867 586.8 8889. 78171 97718 117166 
19'78 ::m 19662 29944 S,lt5 461106 58681 68468 78260 978U 117.7& 
19'19 19582 29S78 89164 48955 68147 68688 18;:12. UtI! 1114.3 
.S'80 14701 1.602 29408 80204 4!1OO. 58806 68607 78408 98010 117612 

.8'81 14718 ]9622 29.88 89244 4906{ 58865 68676 r8'87 9810' 117711 
19'82 14191 1864:2 

=;~ 
8.288 4:910' &8e26 68746 78067 9820i 117811 

Il1'S3 14146 196&1 S9-32' !9104 68984 88816 786<6 98307 ll7»B9 
111'84 If781 1'681 S'522 89B88 .9203 69044 68884 781116 98t06 11_ 
19'85 U718 1970, 29602 89402 4lI2DS 68103 68'64 78804 ~ 98506 1l8107~ 
19'86 

::;~ 
19721 29&81 81442 ,9802 69168 69025 7888. 98.06 11_. 

19'57 19741 19611 8948, 498611 69218 610,8 78968 98704 118((6 
18'88 U821 19781 29661 BI621 <9402 .,282 69168 710" 9880. '11_ 
.8'S. "886 19781 29671 .9681 f9461 69ad 6.,.2 7912) 9810. n:=} .1"90 14860 19800 29701 39601 ,.,o1 59~OI 69802 7t200 "U02 

10111 11866 19820 19781 .9,,1 '9661 69461 611171 78282 89101 IlHll 
lS'II2 U880 18840 29760 3868l 48601 59&21 69'41 78861 89202 119041 
19113 usee 198.0 2879t 8972u 411661 69681 69611 19U! 98301 110161 
111'114 J4no J988l 2982 S1t76u U700 oU6'l 69681 19621 99401 11.281 
'8'95 U920 19.00 29850 89800 49760 69700 69680 71600 1.001 119.01 
.19'96 14940 19920 2988" a.S!\! .9800 69760 61720 79688 Il96OO IIHliIf 

:::;! HI!&6 19940 29'1~ S988. (9800 6"'0 69790 179760 ~"700 
11_ 

1'9'10 1996(1 29." .8992(. ..... 69880 69B80 718<0 ·00800 1111410 
'U'99 149M Im1 2997~ 

=== 
491&0 59»4.0 ti9t1O 1"10 .- llffSO 

~i 16OtO IlOOOO l1OOO< 50000 " 60800 78000 ~ 100000 lIiOyO( 

, 



lit PRACTICAL EARTHWORK l'ABLES. [20'01-20'50 

"TABLE II.-Of EartIIworfIIn CUttIng or Embanlonent for Vl'rloue 
'IkIpea for 100 feet length In Cublo Feet, Surr- of Cround I.8vaL 

12 : 1 21: 1 3: 1 31: 1 4: 1 5: 1 6: 1 

1 I 

I 50050 60060 70070 
50100 00120 'lOBO 
50L60 80180 10~10 
60200 602:10 70280 
60260 60300 70860 
5(1800 soan 10121 
50351 60421 70491 
50401 60481 71)561 
604'1 60541 10681 
50501 60601 70102 

60662 70172 
60722 70848 
60763 7(191S 
60Si> 70983 
60903 7 10M 
60964 11124 
610.2'4 11Ul5 
610i!5 71266 
61145 71U6 
SU06 71407 

61227 71478 
61827 71U8 
GIldS 11619 
614.U 71690 
61609 71761 
61670 71882 
61831 7l80i 
61693 ,19" 
61'168 720U5 
61818 72116 



SLOPE PORTIONS. 95 

TA8I.E 1L-8f EartIIwOrk In CuttIng or EmIIanIonent for urine 
....... for 100 feet length In Cublo Feet, Surfaoe of Craund L ..... 

63099 19616 
6S16l 79681 
68222 73709 
6.28t 78831 
63St5 "90S 
69401 73915 
61H69 71041 
68l'iSO 74119 
69592 Hun 
6965< 7<269 

68116 74835 
63718 74.408 
69840 1H80 
6890l 1.062 
69963 7462. 
6t025 74n96 
64087 7U6$ 
6<U9 'U8,1l 
St2ll 74913 
64278 74986 

.4886 15058 
64898 76181 
64460 76203 
64522 7521. 
6t5S1 76348 
6'641 16421 
64709 76494: 
U171 76666 
6tSS-l 7D6St 
64896 76712 



96 PRAOTICAL EARTHWORK TABLES, [UOl-41'~ 

TABLE II.-Of Earthwork In Cutting or Embankment for wartou. 
IIopea for 100 feet length In Cublo Feet, Surfaoe of Cround'i.evel 

~-~.: \ I ! ~'1 1: 1 11; 1 2' 1 21' 1 3: 1 31: 1 4 : 1 5: 1 8: 1 
IllS . 

-~ ~--~~------------~+--

21'01 16668 29071 88106 HH~ 55177 66213 7724.9 88284 110856132426 
21'02 161St! 22092 S3188 4418, 55290 66276 71922 88368 n0460 IS2552 
21'03 16.8. 22118 33170 ~22 ••• 283 66SS~ 77896 88452 11066.,,2678 
21 '04 1660 22184 B3201 44268 65335 66402 77469 88.86 110670 B280, 
21"(15 16616 221M 88233 fillu 65888 66465 77643 88620 110776 132881 
21"06 16G3~ 22176 33264: 4:4aM 65440 66629 77611 8870& 1118811830i1 
21"07 I664S 52197 83296 14394 55493 66592 77690 88788 ]1088613S188 
21*08 16664 ,22J8 88827 "U81 66546 66655 77164 88~78 1l10921B8310 
21'09 16680 a:l239 33869 44479 56fi98 66718 77838 88958 lllU71S3486 
21"10 18195 22260 311stl 44521 56661 66781 77912 8804.2 111102ISS66S 

21'11 ]8711 251282 83422 4456!l 55704 66845 77986 89126 Il1f081S8890 
21'12 18727 22.~08 33464 44606 66767 6fi908 78060 89211 111614 138816 
21'13 1674' 2282, B8486 44648 55810 66972 78188 88295 11l6191S89U 
21'14 J6759 22346 38617 4469(' 65862 67085 78207 89380 111720 '34070 
21'15 16776 21B66 33649 4-t7S~ 55915 67098 78281 89464 1118311BtIn 
21°16 1679(1 22887 38581 44775 66868 67162 78S55 89549 111936134824: 
21·17 1&806 22"01' 88613 44817 66021 87225 78480 8961' 112042134461 
21°18 ]6822 2248t, 8884-4 44861' 56014 67289 78604 89718 112148134678 
21°19 16888 22461 38876 44iO~ 66127 67852 'i8618 89808 112164 13!1'l06 
21"20 168M 224.7:.! 33708 44944 56180 67416 78852 8"88 112850 184882 

21'21 16870 2241S SSHO 41.86 66288 
21"22 1S8@6 2'6]4 83772 46029 56286 
21'23 16'02 226 •• 8S80S ,6071 .6S8. 
21·24 19918 22067 38886 45114 66392 
21"25 16984 22678 3S867 46156 56445 
21'26 1'960 226119 88899 ,6199 66<98 
21°27 1'866 :.126'1 SUS) 46241 66[62 
21'28 IIPSI 22ft4:2 saNH 4.&284 66605 
21 °29 16997 :12668 83995 46326 66668 
21'30 17018 1268. 84027 ~6S6' 56711 

21'31 17029 22706 5'051 4lifl' 5676' 
21 '32 11~M> ~''¥l ~lVI.' U>i'~ 'r.s\~ 
21'» 17061 22748 84128 '619\ 66871 
21'34 17077 22770 81166 4.540 .6921 
21·.15 nOla 227.1 IUS? 45682 G69a 
21'36 ]710' 1281 84219 108 •• 57081 
&1'37 1710. 22884 81261 45668 57085 
21'38 171U 22866 8I28B .5710 m88 
'1'39 17i67 22877 B4SI. 45768 67191 
21'40 17178 22898 84817 4lI796 67216 

21'41 1719! 22,19 8'979 15889 67298 
21'42 17206 22UI 8HIl 45882 57S62 
21'43 1722' 12m 80148 46924 674C6 
21°44 1'1218 12184 BU76 -t5967 U459 
21·48 U264 28006 34508 46010 67513 
21'48 17170 2.027 146'0 46058 67566 
z~:!? :17=ll8O nolS "5U ,6096,67620 
21:~ I 2,0'/(1 84604 '6189 67674 
1I1·4.L~ ~I ,IH86 '6182 67727 
21'50" "'I"i ~ Ji669 ,46:1ll' ii1781 

67'80 78726 89978 112466 184&69 
67548 78800 90068 ]12572136087 
17606 78875 90148 lU618 186212 
67671 ~8941 90228 11278f 1858fl 
67784 79028 90812 112891135"9 
67798 79098 110'98 112997 136696 
67862 79172 90488 113103 195124 
67926 '9247 90568 111110136862 
61990 7P921 90658 118316 l!l6879 
6806S 79396 .0788 lIBUS 136107 

68117 79. 70 9082S 11 SII9186285 
t~\~l ,..... ow.m lln~. ,.6163 
6824. 7.620 90994 lI8US 186lel 
68809 1969' 91079 118848 186619 
ti8S73 ,9769 91164 llst66 136'14:7 
68437 1l'844 'J250 Jl4062 IB~76 
68602 79918 91886 IUI09187008 
68566 ,999S 9un 111976 ,37181 
08680 80068 91606 11'883 U7160 
68694 801<8 .1592 ,114490 1S7iJ88 

68768 80218 91678 114687157516 
7b8H 8029S 91763 114704 I B7646 
6.8b7 i0368 918.9 111811187778 
68961 SO·US 919S6 114i1811)1P02 
611016 80518 92020 ) 16026188011 
69080 80... 92106 1161IB 0118159 
681U, 80668 921" 116240 88288 

:::~: ~~f: :~: mill :a::!~ 
6tB67 80898' '1148", U56U 1I116J60 



21'51-22110] . SLOPE PORTIONS, 97 

TAlLlIL-8f ~ in IIuttInc or Embanllmllllt fur va"-
8_ fllr 180 feat Jancth In Cublo Feet, lurfaotl of CIrOund ....... 

J~ fd II : I 11: I 2: I 2~: I 3:l 131: I 4: I 5: 1 6: I 

- --~- 1- -_,-- .-
21"51 17850 2318. 8'701 4.28S 67836 
21'5' 17167 231&6 84788 mil 67889 

m! nm ::m :m: m:~ :m: 
21'55 174ii 2S120 8<830 .6440 68060 
21'56 11481 18S,. 3'S6S 464SS 6810. 
21'57 17«7 9S26S S(8.6 46626 68168 
21'58 17464 18286 St.27 4.670 58911 
21'59 17<80 2S806 34 •• 0 46613 68266 
21"60 17496 13S28 849H 46556 68320 

21'81 17.18 28860 8602( 46699 5887i 
21"82 17"8 2iBn 85057 46142 6S42S 

m! l~g:t ~~m ~:m !m: ::::: 
21"65 17671 2S486 35164 46872 68590 
21'66 11.0S IU68 S'181 4691. 58644 
2('67 17610 "019 85210 (696' 58699 
2"88 176116 28601 8.262 41002 58758 
21'69 17642 2S.28 S6284 47046 68801 
21'70 17668 9S6 .. 35317 41089 68861 

21"71 1167& 28686 86S.9 41182 68115 
21"72 11811 118688 S6'82 47116 68970 
21'73 11701 23610 154B <1218 61020 

~g: m~ =~ ::m 4126' 69018 
21"78 17766 13615 S6m mgg m~~ 
21"17 I1f12 2Slt7 S6"6 07883 60242 
21"78 11789 23718 86518 01486 59298 
2J'711 11806 111"0 85610 'U80 69850 
21'SO 17811 28161 BaUB 47G24 5U06 

~m :~:.s: :::: :~%~ :~:T ~:: 
21113 11787 98827 Hrn <7655 _ 
z~ ~ 1788 1S84. S577< H6" 59618 

~r .. :;:0 ::~ :::~; !~~: ::;~: 
21"8'1 17986 2PI6 S58ii "~;; .9187 
2!:!! 119" sPsr 86906 41873 .9842 
21... 17 2_ $J9SS .7817 598K 
21"90 11985 28980 S6t71 47981 69901 

2!:!!! 1~ 2400l 3600< 48006 60006 
21 ~ .. ~ 18tI, tiOi4 89036 48049 _1 
21'83 lSOU 94046 _I t8091 6OU8 
21 .. 4 18061

1 
~Wl s8i~ '81!~ 80110 

~!:;; :::' W!; :::: ::~:: :: 
.11 W 13101 ~JI _II ~ 89116 
I~:i IS!!? 24!~, iGiSj 111~ 60'90 

IH'=~==== 

69402 
69467 
69.81 
60'" 
69660 
69725 
69190 
89854: 
611910 
69.S, 

700t9 
70U4 
7017. 
70243 
70308 
r087a 
10488 
70508 
70568 
70683 

10899 
107&4 
70829 
70894: 
70959 
71025 
71090 
7IU6 
71221 
71286 

71861 
1H17 
71462 
71848 
71613 
71619 
711.5 
71810 
71876 
71~41 

12001 
79073 
72189 
11205 
'1170 
12836 7_ 
72i88 
nut 
'lI8OO 

8096' 
81044 
81120 
81196 
81270 
81946 
81421 
81651 
81672 
816i8 

81124 
817 •• 
81875 
81961 
82028 
8210' 
82178 
8t254 
82880 
82406 

89482 
81568 
82634 
8211() 
82786 
82862 
82938 
88014 
88091 
88161 

83248 
8SS20 
saSH 
83172 
88869 
·83696 
8870J 
88179 
"BU 
88'31 

81008 
86085 
8416J1 
8423t 
84815 
8091 
3U .. 
IlII46 

== 

92686 
92629 
91708 
~278' 
.2880 
,2987 
98058 
98189 
93il16 
91S12 

98898 
'848' 
95011 
98668 
987{4 
93831 
IStl8 
tt004 
04091 
84178 

9m. 
94352 
'4439 
94516 
'4612 
9.7ao 
14187 
9481a 
9",1 
95048 

96185 

'5'29 95810 O."T 
' .. 84 
06.72 
95859 
96"1 
98884 
96911 

11687018880' 
115778 18811113 
11688618_ 
1161931811t1 
1161011stSIl 
1162081B9450 
11681& 188579 
116 .. 41 .. ,01 
116581189888 
1166.0180968 

1187'81400'8 
1168" HO .. t 

mm::gm 
llT181140611 
117289 1401<1 
1178911(0877 
117603 I (J 001 
117614 B1I1I7 
117722 1l12S7 

1I78S1 l4Ia" 

um:::::: 
118157 41788 
118118 14191' 
118114 HIGH 

::~~u;m 
11870114 .... 
11881 141i1a 

118110 149703 
11902$ USBB. 
lIt13 14906$· 
11 ... , "ao •• ' 
111366143127 
11tiS 14135& 
llH1 143&1'" 

~}~. :::;:g 
119902 IU88J 



98 PRACTICAL EARTHWORK TABLES, [2ll'()1-22'50 

TABLE II.-Of Earthwork In Cuttinc or Embankment for varlou. 
SlopeS for 100 feat lenath In Cublo Feat, SurflUlll of Cround uvel. 

i~ I, 1 l' 1 11" 2, 1 121, 1 13, 1[31' 1 4, 1 5, 1 6, 1 

~ 18166 ~ 86993 ~i 60550 ~~ I~ 96888 12IllO 146392 
22'02 18189 2.2{4 96866 48.88, 60610 72782 84864 969761'21220146464 

~~:g: ~:;~ ~:::: ~::;~ :~:~~i :g~:g i:~~: ::~g~ :~~:~ ~:~!:~ ~!:~:; 
22'05 18283 24310 964,65 4882°160775 72930 I 85085 872iO 121551145861 
22'06 182i~1 24882 86498 48664 608S0 72997

1

85163 97829 121661 145999 
22'07 18266 24354, 36581 48708 60886 780G8 85240 97411 121111 146125 
22'08 18282 24376 86564 48168 Got4:1 78129 85317 91505 121882146258 
22-09 18299 24598 36598 48197 60896 73195 85384 9759-1 1219911 U6S90 
22'10 )8315 24420 86681 48841, 61051 78261 86472 91682 122102146523 

22'11 18330 2444-3 36664 48885161106 78828 86549 97770 1222131(6656 
22'12 1884.9 24465 86697 4.89.29 61162 788514 85627 97859 ]22824146788 
22'13 18365 24487 36780 4.8974 81217 784.61 85704 9794'1 122435146921 
22'14 18582 24.509 86768 49018 61272 78627 85781 98036 1225t5147064 
22'15 18398 24531 86796 4:9062 61828 78598 85859 98124 122656147187 
22'16 184.16 24568 86829 49107 61S8! 73660 85936 98218 122768147320 
22'11 18!82 24.575 86863 49151 61439 79126 86014 98302 122877147463 
22'18 18448 24598 86896 49195 GB94 78793 86092 98390 122988 147686 
22'19 IS165 24.620 36930 49289 61549 79859 86169 98478 118099147719 
22'20 18481 24.642 36963 49284 61605 73926 86247 98568 12821014.7852 

22·21 18'98 24664 86996 .9928 61660 79993 86925 98657 123321 147986 
22·22 18515 2468& 87030 49378 61116 74069 86402 98746 121H31J 14.8119 
22·23 18681 :14709 37068 .9417 61772 74126 86480 98835 123548 148252 
22'24 1864:8 24731 37096 49462 61827 74193 86558 98924 12S654- 148S86 
22·25 18565 24753 37180 49506 61885 H258 86686 99012 123766 148517 
22'26 18682 24775 8716S 49551 61938 74826 8671. 99102 123871 148652 
22·27 18688 24798 37196 4:9595 61994. 74898 86792 99191 128988 L48786 
22·2& 1861. 24.820 BaS{} .964<) Gi(}50 7U6{) 86870 99280 12:1:100 lU.20 
22·2. 186B2 24842 87268 {c9684 62105 74.527 86948 98369 124211 14:9053 
22·30 186.8 2486. 87297 '9729162161 H683 81026 99458 124.322 1409187 

22'31 1866. 24887 S7S80 '8774 62217 74660 87101 99547 124<84 1t98J1 
22·32 18682 24909 37864 49818 62278 '/4727 87182 99686 12<6,6 149455 
22'33 18699 24931 81897 411868 62329 74794 81260 99726 124657 149689 
22'34 1871. 2491it 87481 4»908 62884: 74.861 87338 99815 12i769 14972:3 
22'35 18782 24976 37464 49962 62440 74928 87U6 99901 124881 B9877 
22'36 18749 24998 37498 '.997 "62496 1'996 8U96 99994 124992 14:9891 
22'37 18766 25021 31681 50042 62552 76068 87678 100082 126104 160125 
22'38 1878li 25043 87565 50086 62608 761S0 87661 100173 12521. 150159 
22'39 18199 25066 31598 50181 6966> 76197 87180 100262 126328 H5-0393 
22'40 18816 26U88 37632 50176 62720 ,.26. 87808 100352 1254.tO L60628 

22'41 18839 26110 87666 60221 62776 16881 87886 100H2 121552 150661 
22·42 18850 261S3 37699 50266 62892 76398 87965 l00iS1 UU56S4 150797 
22'43 18866 25165 37783 00810 62888 75466 88013 100&lll 125716 160981 
22'44 18883 26178 87767 60366 619H 75638 88121 100711 126888 lIH066 
22'46 181100 26200 87800 60'00 63000 76600 88200 100800 126001 l.lJOl 
22'46 18917 26228 878S. 6OH6 630116 76668 88278 1008110 126118 161881i 
22'.7 111184 25'" 87868 60'90 6811! 751115 88858 100880 1281125 IGUn 
22'48 1~1 "266 87901 6068. 6816. 76808 88.86 101070 :::~ 161606 
22'49 ~:; ~ 

87986 60580 68 ... 76870 8861& 101160 16114:0 
22'60 .'le8 lOti. WSI 76917 88614 101l16O U6668 161871 -



22'51-23'00] . SLOPE PORTIONS. 99 

TABLE II.-Of Earthwork In Cutting or Embankment for varioul 
Slopes"for 100 feet length In Cublo Feet, Surfaoe of Ground Level. 
~.; \ ' 

~\~~~I~ 22: 1 

22'51119001 26835 3800.1 60670 63987 

~:;~ ~~g:~ ::~;g ;:g~~1 tg;!~ 63391-
69.60 

22"S4 19052 264011 38104 1 50805 6sa06 

~i:;~\ ~:g~: ;:!!~ ~:~~~I ~g:~~ 63563 
69619 

22'5~ 19109 25<70 58'05 &091~ 65676 
22'58 19120( 25,198 88999 5098 6378' 
22'59 19137' 255J5 88273 51031 £3768 
22'8 19169 26598 38907 51076 68845 

22'61 110170 25561 3ssn 51121 63901 
22'62

1

'0'87 25688 98375 51166 63958 
22·63 19204 25606 38409 51213 6!O15 
22'64 19221 25628 38448 51267 6i07l 
22'65 19238 25651 38417 51302 64128 
22'66

1

19265 25674 38611 5134-8 6t18! 
2.2·67 19212 25696 88645 61395 6'241 
22'68 19289 25719 38579 514S8 64298 
22'89 lOBO' J5742 38615 51484 64854-
22'70 19329 2616i 386<7 5Ui29 6Ull 

2271 19840 26787 88681 51574 64'68 
22'72 19957 25810 38716 61620 64:525 
22'73 19374 25833 88749 lH66S 64582 
22'74 11'1892 25855 38788 51711 641133 
22'75 194.09 25818 38817 61166 64695 
22'76 19426 25901 58861 51802 64752 
22'77 19443 25924 38S85 51847 84809 
22'78 19460 25946 38920 61893 84866 
22'79 19jIJ7 26969 88964 61988 6!l92:S 
22'80 1849, 25992 88988 &1984 61980 

22'81 190n 28015 8902:2 52030 66097 
22'82 19528 26088 00006 52075 6509:1 

~f.:: ~9545. 26060 3»091 52120 65151 
19662 26083 89J25 52167 65208 

22'85 19.80 .61081 a.l. 52212 66265 
22'86 19591 26129 39198 52258 65322 
22'87 '9GU 26J62 89.228 5280. 6.SS0 
22'88 18681 26U6 39262 52849 65437 
22'89 19648 26198 89296 52895 65494 
22'90 H~666 26220 B9llil 52441 65551 

22'91 19688 26243 39366 52187 65608 
22'92 1970(l 26268 89389 62583 65666 
22·93 IB117 26189 89484 03378 45723 
22'94 1913; 26S12 89468 6202< 65780 
22'95 )9751 '683' 3»iDa .2670 S68B8 
22'96 1976~ 26958 89687 62116 65896 
2Z'97 1,,86 26881 39572 62762 S6963 
22'98 19808 26iO, 89806 52808 Ge010 

~::: ;::~ =~ :::;~ ~~~t ~:~ 

3,1 

--
76005 
76079 
'16140 
76208 
76275 
76349 
76il! 
7U7S 
16546 
7S6U 

76682 
76760 
76818 
76885 
76953 
77021 
77()89 
77167 
77225 
'17298 

11362 
71430 
77498 
77566 
17684 
7710B 
17171 
77889 
77908 
77976 

18044 
'l811a 
18181 
78250 
78818 
78887 
18;68 
7862' 
78598 
78661 

78180 
78799 
18868 
78997 
7»1)05 
79014 
79148 
79212 
79281 
19J50 

3~ : 1 4,1 5, 1 6,1 

------ -,.-

8867. ~m~~ 126676 16S010 
88U2 126788 lfi.2145 
88850 101620 126900 162280 
88909 )01610 127013 152il5 
88988 101700 1271.6 Ili2551 
89067 101791 

881 161101881 
127238 162686 
121851 152820 

89225 1D)971 
12746'1

1
•

2151 
89SGl 102002 1275111680»2 
89388 lO21M! 121690 lo9S08 

89462 102242 127~03 153363 
895U 
89620 
89700 
89779 
89858 
89938 
00017 
90098 
90176 

90255 
90885 
90tH 
90487 
90578 
{t0653 
90788 
90812 
90892 
90972 

91052 
91182 
912111 
91291 
,13?! 
gl451 
91.,. 
91612 
91692 
91772 

91862 
91932 
'2012 
12093 
»2178 
921J6S 
D29Si 
92H' 
01;96 
92676 

102338 121~16159i99 
102t23 128029 1686Si 
102614 128h2 153171 
10260t 128~66 169907 
102690 128369 15t043 
102796 128482 15'179 
)02876 128596 154315 
102961 128709 15i41H 
105058 128822 154587 

10B14 128936 15<12B 
103240 129060 151860 
103351 129168 154996 
103422 129267 165\82 
103512 12:9891 I (ilJ2fi9 
10560; 12950' 1554:0& 
1081795 129618 1&654,2 
103185 129732 155619 
109817 129846 165815 
109968 129860 156952 

10t0511 130074 156089 
104150 190188 156226 
10{:241 13030' 156863 
104338 130416 Ui8500 
lOH21 180681 166637 
10i516 130Mb 15611' 
]04607 ]30169 U8~1l 
10{69. IB081{ 1570;8 
10479u 1110988 1611116 
10.882 181102 161923 

10011 131217 1.7460 
1()5065 181882157588 
105117 181f4:6 157785 
1051411 181561 1Ii1873 

ig:::g m~:~ :::m 
105.24 1319051.828i 
106611 132020 168>,. 

~= ~:~ ~::;:: 



100 PRA(')TIOAL EARTHWORK TABLES, [l!8'01-23'50 

TABLE II.-Of Earthwork In Cutting or EmbaIIIIment for ,~ 
810pea for 1DO feet length In Cublo Feet. 8urfaoa of Cround ..... 1. 

~ I" 1 1: 1 .. : 1 12 : 1121 : 1 3: 1 31: 1 4 : 1 5: 1 16: 1 
23'0; 19806 ~ 897091.2046166182 79419 92656 ~ lS2'6' 158888 i 
23'02 19872 26496 89744 52892 66240 79488 91786 106981 182480158976 
23'03 19889

1

16619 897701580.8 88298 79667 92817 106076 182&9515.IU ' 
23·04 19101' 26542 39818 63084 e8SS5 78626 92897 106168 182710 119952 
23·05 ]9924 26665 398.8 IUJlSO 66418 7t695 92978 108260 1828281159381 
28'06 191411 26.88 89882 6S178 66470 79765 93069 1068&' 182'11 1.9522 
21'07 19158\ 26611 39917 58222 66&28 79884 93189 106US 183056168867 
Z:S'08 19876 26684 89961 63269 88688 79908 9'220 10&687 183t7216S1Iil6 
23'09 19998 26667 39986 58816 66648 79871 98S01 108680 1882871699,. 
23'1 l1OO10 28680 40021 53861 66701 800n 98382 106722 18"02 160088 

23'11 20028 26104 4006 Ii 5340 7 66159 80111 93468 106814 13351 8160222 
23'1 200'5 26727 40090 5145 8 66817 80180 9864S lO6V07 18363 S 160160 
23'13 2006 2 2675 ° 40126 6860 o 66876 80230 9S6U 106199 ISsn 9160'.9 
23'14 .20080 16778 40169 &S646 66982 80819 98706 107D.2 13886 IS 160&18 
23'15 20097 26796 4.0194 5369 2 669tO 80898 8B786 107184 18B98 I 160797 
23'18 2011' 26819 40129 586B9 670,8 80466 93867 10727 7 llH09 6160916 
23'17 20182 968.2 '0264 58685 67106 80527 93949- 10737 o 13121 2161055 
23'18 20U9 20386 '02t8 5373) 671flf 80 •• 7 94080 10146 2 184828 16119t 
2S'19 20167 26889 .0988 63778 67222 B0686 94111 10765 5 UUf< 161883 
23'20 20184 26.12 .088B 66824 67280 B0786 94192 107648 18&660 16147' 

23'21 20201 26986 ,0.03 5l>870 67838 80806 9.278 107741 13.676 161611 
J3'22 IOst7 2ifli8 40435 58117 67998 80876 .4851 10r8" 134786 161751 
23'23 20'86 2698' 4047' 53963 674&1 8Ot45 94458 107827 114908 16L890 
23'24 20254 27000 f()507 54010 67512 81015 9i617 108020 135024 16.021 
23'. 20271 27028 40642 64056 87570 81084 84.552 108111 185141 1621if 
23'26 .0289 270~1 40577 .410S 67628 8llM 9i680 108206 185257 161308 
23'27 20806 27015 40012 64149 67687 81221 9i761 108219 136878 162U8 
23'28 20atB 27098 &0047 64116 67745 81294 94848 108912 185490 162888 
23'29 20841 27121 40682 Mlf2 67808 81164 94»24 108186 

18_ 
162721 ! 

211'SO ,o858 17141 '0717 &428~ 67861 81488 95006 108678 18672 161867 

23'31 20376 17168 40762 &4386 8'1U9 81&05 85087 
23'31 201t8 27191 40'187 54582 61978 81578 16168 
23'33 20411 2721< '0822 5U>9 -81648 H251 
23'34 20<18 2728. 40857 6U76 68094 SI'llS 96382 
23'35 'OU 17261 40891 5468 68153 8178B 96414 
23'S 204811 17284 40917 54669 88211 81863 95496 
23'31 lI0481 27S08 

_2 
64616 68210 81 ... 90511 

23'38 2OiII8 27'31 40907 54662 68828 8198 • '6659 
23-39 • 061. !lT8 •• nos' 5471 - BIOM 96751 
23'40 20588 27818 41067 54786 684<6 82134 96828 

23'41 80861 21401 41102 Ii480B 68508 8U04 .. .05 
23'42 20569 27425 UISI u&o 88062 8127& 85987 
23'4' 2()686 27U8 411n U8t6 6811111 801146 9106. 
23"44 2060f S7na 41208 154hB 681119 82415 95J6J 
2_ #0821 27418 ,ll1iS 64t9il 68787 

_. 
9I2SB 

2,. ... JOf1,IIi J1~lt 41118 66flBf 6&1J6 Q6h 08815 
'3'Cf _ 27"" 4,11118 ..... 88865 -- 00891 
U'4 -.. _ 66131 68tU 

_7 
Il6n~ 

# . .1$118 2!;! ··um JI6fl ..... 8_ -



23'51-24'00] SLOPE PORTIONS. 101 

TULl 1I.-8f Earthwork In tIuttIng or Embankment for varIo8 
SI0p88 for f8IJ filet Iengtft In CUlJIo Feet, Surfaoe of Cl'OIIIId level. 



182 PRACTICAL EARTHWORK TABLES. [24'01-24'50 

TAILE II. -Of Earthwork In Cutting or Embankment fonatloua 
IloP88 for 100 feet length In Cubic Feet, Surface of Cround Level. 



24'51-25110] SLOPE PORTIONS, 103 

fULl ... -Of EartIIwork in Cutting ot Embankment for varlou. 
Slopes for 100 feet length In CIIblo Feet, Surf_ of Cround leWll, 

}! " ,1 1_' I Ii' I 2, I 2" I \ 3 ,1 3\' I 4 ,I I' 5' 1 6, 1 

-- --- --- ----'\-
24'51 22628 80087 4601>6 60074 75092 '190lll 105180 120llsi 160185180212 
24'52 22"6 80062 46092 60123 76164 90186 106215 120216 150308180861 
24"53 22665 80086 46129 60172 75215 Ba!J58 105301 12084:41160480180516 
24'54 22588 80111 45166 60222 76276 90399 106S88 1204:48 150558180663 
24"55 22601 S0185 4.5209 60210 'Ilm3S I 90405 1064n 12054011ft061618081l 
24'56 22820 30160 45240 603}9 75899 I 90478 lOB569 12068» 150798180966 
24"57 22638 30184 4.5276 &OS68 '/IH61 90558 10564:5 120187 150921181105 
2.'58 22657

1

30209 45313 60418 73522 90626 101)791 nOBI5! t510U 18125S 

~:::: i;:~: :g::: ::::~ :g::~ ~:;:: :g~~ ~g::~~ ~~~g::! ~:~~;~ :ri:: 
24'61[227l2! 30288 45!24 80565 15706 90BlS 105989 1211301151413181696 
24'62 22730 80B07 45461 60614 16768 S.092:J 106075 121229 1 151686181848 
24'631 227H 30B82 45498 60664 '16850 90996 106181 1218271151659 18191U 

~::::1 ~~i~~ :g::f !::~ :g;~~ ;~~:: ~!~~: ~g:::! ~~~:::Il:~;~: ~:=~:~ 
24'66

1 
2280l 80406 45609 60812 76014 912t7 106420 1216281 1520291824S6 

24'67122823 B0430 f66f6 60861 76076 91291 106507 1.217221152152182588 
2468 228B 304i5(. 45688 60910 16138 91865 106599 121820 152276182181 
24'69 22860 304.80 40120 60960 76199 91488 106679 121919' 152899182879 
24'70 22878 30501 4:5757 61009 76261 Pl6)S ]06766 12201811525.22' 1850.27 

24'71 22881 3\)529 !5n4. '105-S 163'28. 9158& lOSSS2 1221\7\ 1526'-1> 183175 
24'72 22915 3061)4. f58.U 61]08 76385 $1166% 106989 1222161 U277018'324 
24'73 22934 S0579 4586B 61167 18447 91136 107025 1223151 152888 183412 
24'74 22958 50603 45805 61201 16506 »18(0 (07112 122t14 J6S01118S6*l 
24'75 92971 30628 4598j 61266 76560 $11884 107188 ).22512 153]21188169 
24'76 22990 30853 45879 61806 76682 91959 101986 U26UI 153264188917 
24'77 25009 80618 46016 61855 76694 glIoaS 101312 122111 16SS8818tot6 
2.'78 23027 3070' 4501)! SH05 76756 92107 I01'!5S 122810 158512184215 
24'79 '3046 801.7 ,609' 6Hot 7681S 9.182 1075<5 122909 1.5686 184S6S 
24'80 'S06' 80762 <6128 61604 16880 92256 107682 128008 US160 184512 

24"SI 28083 30777 46165 61504 76942 92885 107711 123101 158884184671 
24'82 .BI01 80802 4SlIO' 61609 11004 92405 107806 1231106 16'00818'810 
24'S3 ,2"0 80826 46240 61661 71066 9U79 101898 123B06 15113218'"59 
24'84 28138 S0861 46217 61703 71128 92554 107979 123406 154256186108 
2'-85 28151 30816 ,,6314 61161 71190 9.1628 10B066 12360. 154.881 85251 
24'86 28116 SOIlOI 461161 61802 7'12112 .2708 108153 12360. 15(505186<06 
24'S7 23194 aD"6 (aS89 61862 71815 92718 108210 128708 164619185666 
24'88 2321S 80961146'26 61111)1 11817 .S85' 1088'8 128808 114764 18510( 
24'89 23232 S0916 06.68 61961 7'1080 92927 108415 US902 16<87818685' 
24'90 2S>50 31000 08601 42001 71501 98001 108502 12,002 16500218600S 

24'91 28169 &1025 ,6688 62061 77663 93016 108589 124102 161H27 18816"1 
24'92 28288 31050 <6515 62101 17625 93151 1081\16 12<201 1 .... 1186101 
Z4~3 5l33Oti Sl07S 48618 &2150 776&S 982'16 108763 12'801 U6S'lS 18&i51 
24'9 13325 3UOfJ. .. 6650 62200 '/7760 pSSO! 108851 12«01 165&011&6601 
24'95 la34l alUs "'688 62260 77S13 93815 10S938 124600 lU626186151 
24'96 281168 Sll .. '6726 8"00 1f876 9S4'0 101025 IJ4600 1667.01869Of) 
2.'97 28381 3llfi 46168 ;~ 17988 iWG :g:~ :=:1: t::~~ ::~= f= ;0 !i ;~ 1!i~ lEE IS f:::, ~ ::=:: 



104 PRACTICAL EARTHWORK TABLES. [25'01-25'50 

TABLE ".-Of Eartllwerk,iII Cutting or EIIlIIanUIent for ..... _ 
8Iopee for 100 feat ..... th In Cublo Feet, 8urfao11 of I:rovRd LaweI. 

!~ i~~~~~I~~13~' 1 ~~I~ 
I I 

~:g~ :::;: :::~g !!~~~ :;:gg m:~ ::: :g;::g mig: \g~~I:~~~ 
25'03 28.9. 81826 .6988 62650 78313 P3975 109688 125800 1566261187160 
25'04 23613 81860147026 62700 78876 9~060 109725 125'00 166760'188100 
25"05 J8631 81375 47068 62760 78488 94:125 109818 125500 166876 188251 
25"06 28550 81400 47100 8J800 78500 94:201 109901 125601 157001 188401 
2&'07 jS6~9 BU25j471BSI62860 7856S 91216 109988 1205101 15112:61&8051 
25'08 28188 81<60 HI76 62101 78626 p,31H 110076 1115801 167262188702 
25'09 '8807 81475 <7213 62951 78689 14426 11016. 12590. 167377188862 
2S'10 286.6 81500 <7261 63001 78761 ,9,501 110.5. U600' 15750218Il008 

25'11 23UI 8162BII .7288 83051 V8sa 94571 1103<0 U610. 15.62818P1" 
25'12 28668 81561 17326 68101 78877 9,652 110128 126203 15f76H8n04 
26'13 23682 81676 '7364 BBl52 789'0 14128 110515 1.6308 1.7819189.6. 
%5'14 28701 SI601 47401 68202 79002 9.803 110608 12640. 158006189606 
2S~1S 287JO 81626 '1439 68252 7906& P4.818 110891 126504 158181189767 
25"6 28788 11651 47477 6880B 79128 9!91H 110779 126606 108266189908 
25·17 28767 31676' 47016 6B868 78191 95029 110868 116706 168382190059 
26'1$ 29775 81702 47552168<03 79264 15106 110t56 126806 U8608110.10 
26'19 23796 81727 476.0 6,.6< 79S17 95180 11104< 126807 15868' 180861 
15'20 JISH 81752 47628 6350, 79880 .5l15G 111132 127008 10816019061. 

25'21 '3833 81717 47666 68564 79448 95882 111220 1.7109 158886190668 
25'22 28862 3180l! 477 .. 6l11l0' 19506 9.,.7 111808 127210 169012190816 
25'23 2.1871 81828 47741 68665 79569 .6.88 1113.7 127311 159138]1'01166 
25·24 288.0 Bl868 47719 68706 79682 85558 )1148.5 127412 168264191117 
25'25 2S9f)g S1878 47817 68766 79685 96689 111673 121612 159391181.2'9 
25 Z8 289'8 81908 47869 63807 79762 96710 111668 127614 16.6S',.U20 
2S'27 289" 81829 <7893 68867 791122 96186 111750 127715 16H48191172 
26'28 '896.l 81964 .7981 68908 79886 16861 11l8SP 117816 159770181724 
26'29 .se8. S1979 47169 68t58 '.ot8 9.988 111821 1"911 169896 19181. 
21'30 24008 82004 48007 64009 80011 96013 112066 128098 160GH 193027 _9 

HI65 
>GIH 
96817 
961911 
96<69 

965" 96612 
96698 
98714 -969118 
97008 
81QIt 
ItfUili 
mill 
ff~ 
111185 

:= 



2l)'Sl-26-00J SLOPE PORTIONS, 105 

T.ABU. II.-Of EartIlwerk In CUttIng or Jimballkment for .,.. 
SIepQ for 100 feet length in Cublo Feet, Burr- of Cround ....... 

~! II, I 1" III d 2, 1 21" 3" 131, 1 I 4" 5" 6" 
IllE _--- -----~.------

25'Sl SHOS 82598
1 

f8807 65076 813!6 97614 113838 18016S 162690 196228 
25-511 24421 3l!56t' 4:8845 65121 SU09 91691 113971 lS02U 162818195;481 

rs:::i i:~:~ :::~:: ::::~I ::~: :~:~; :;~:r ~i:~~ l:g~:: ~::~~~ ~:~::; 
25'55 24480 326(0: 48860 65280 81600 979110 lliUO 180560 168101 U58U 
25'56 2f4:99 3266& .8999 65381 816H 91991 114850 130663 1631128,[11969901 
25'57 st61S 826911 UOS7 6,382 8172! 98074 114419 130764 168.66196147 
2S'S8 24538 82717'1 4:9076 6541H 81782 »815') 114509 13()SB7 18858' 196301 
2$ • .59 24667 SJ742 48lH 65UD 81856 9311117 114598 1S(}97() 16311:1

1

1961,54' 
: 25'60 .lO76 32768 '9162 6.636 81920 98B04 111688 1'1072 16M40 1966118 

25'61 24:585 8279{ 49190 65587 81984 I 9S381 1147781 131174 16896B 196762 
25'62 24614 82819 U229 66688 82048 98468 11<8671. 151277 16'"'61196916 
26'63 24634: 82845 49267 65880 82112 9858li lU957 131379 UUil24 te70fnl 
25'64 94.653 82870 49B05 65141 8:11'16 ~S612 1160:161 111482 164.851[117113 
ZS·.S :H612 82896 498U 657g2 82240 98688 1UHS6' unS4 164481191377 
25'66 24691 32922 4938s165su 82804: 98766 115226 131687 16{609 '97581 
25'67 24711 32947 49tlll 65895 82369 98842 115815 181790 164:1S71916M 
25'68 24:730 82878 49460

1 
65946 8243S 98918 115406 181892 16(866

1

191837 
25'69 21749 32999 49.98 66998 82497 98996 11., .. 181996 IM9 .. 191908 
25'70 24768 8S024 49637166049 82561 99075 115586 132098 165U2,l98U7 

~m :m~ ::~;~ ::ml :::~ ::::g ::m :lm:1 :m~ m::: 1::~: 
25"13 24826 88102 49652 66908 81754 »9806 115856 1S2407 185508tt8610 
25'74 24846 88127 49681 862 •• 82818 99882 115948 18260 166657193761 
25'75 24865 33168 48'190 66306 Sil88S 99469 116086 132612: 16571i619St •• 
26'76 J4SS4 38179 49768 66858 8j9U 99587 116126 132'118 16&S9U,9073 
25'77 24908 31106 49807 86409 89012 896H llail. 182819 1660281912SS 
25'78 stUS aS2SO U846 66461 88076 •• 8.1 116906 181922 16615' 100188 
25'79 1U942 83258 n8M 68612 8aHO •• 769 116897 138015 16628119»97 
25'8 24961 3aSS2 "9llS 6606i 8320. .'846 116187 183128 16MI0 199.0. 



106 PRAOTICAL EARTHWORK TABLES, [26'Ol-26'S() 

TABLE II.-Of Earthwork In Cutting or Embankment for .... oua 
810IIII8 for 100 feet length In Cublo Feet, SurfaDB of Cround Level, 

~i i J ~~ f'l ~1~~2J'1 ~3l1 ~ 5'11~ 

26'01 .26S6~ 938261 60739 6765.2 84565 101478\118391 186804 169130202956 
26'02 25589 83852) 60778 67104: 84:630 101556 118482 IS5408 169260208112 
26'03 2M06 888781 50817 677561 84685 101634 118568 185512 169390209268 
26'04 264.28 88904150856 67808'. 8{7BO HUnt 1186641185616 18»52020S4t4 
28'05 2D448 889801 60895 67S601 84825 10179°1118765 135720 169651203581 
26'06 ~5467 889561 5091h 67912i 8489U 101869111884,7 185825 169781203787 
26'07 254.87 39982 50978 61864

1

84956 101947 118938 135929 169911208898 ' 
26'08 25006 B4008 lil01l 6801'i' 81;021 l()2025 119029 186084 170042204050 
28'09 25526 !lIOS! 51052 680&9 85086 ]02]OB 1191201]36198 1'10]12204206 ' 
26'10 2654,5 34060 510&1 68121 85101 102181 119212 13&lII42 1703022043&3 

26'11 25566 BiOSi 51130 68173 85217 102260 llBBOs'lB6846 l'10483204620 
26'12 2M86 SUIB 51169 6822/) 85282 102838 IHlS~5 lSM61 170561.204616 
26'13 26604 84139 51208 68278 85347 102U7 119486 13655,5 1'1069! 204883 
26'14125624 54165 51247 6BSSO 86412 102495 119677 1S&6110 1701:126204:990 
26'15 2M4S 54191 51287 68882 85478 102518 119669 186764 170956205141 

~::i;\ ::::: :::!~ :~::: :~:=~ :::~; !~~~g g:~~~ i~~~~~ g~g~; :g::g: 
26'181 26702 31270 61404 68539 85674 102809 1199441137078 1'11848205618 
26'19125722 S4296 51444 68592 85740 102881 120085 187188 17J479206715 
26'20 2674:1 B4-322 .51488 686H 85805 102966 120127 187288 171610206932 

:::~~ ~:~:~ :::~~ :~::~ :~~:~ ~::;~ l~=~:: ~;g:i~ }i~:::1 g~~;~ :3~~:~ 
26'23 25800 alto] 51601 !)880} 86002 108202 ]2040a 1376031 172003206i04 
26'24 28820 1\4427 51640 68854; 861)67 103281 120494 187708 17218"= 206561 
26'25 25840 54463 51680 68806 861sa l03Sfili 120686 137812 112266 206719 
26'28 'S8Go 844:19 S11U 68969 86198 103438 lZ0678 !SIBIS 1723~7 206876 
26'27 25819 84006 51158 6.9011 86264 108511 120770 138023 1725282J708! 
.26'28 25899 84682 61798 68064 86830 108696 120862 138128 172660 207192 
26'29 25919 U568 618'1 69116 86896 ]08676 12.0954 138238 112791 207849 
26'30 115938 34584 6(877 69169 ~6461 103153 121046 188838 17291 801507 

28'31 25968 8'611 51916 89222 86527 108882 121138 !S8US 178054 201665 
26'32 26.78 S4637 61966 6.'71 8659S 103911 121230 1885<8 173186207823 
26'33 26998 8466B 619»6 69821 86669 108910 121822 1386:54 17SB11201lJ4l 
26'34 26{l17 846" 5~03li 69B8£l 86721 lOtOn 1.21414 188169 17944 :W81Q 
28'35 2603'1 841'16 62074 69482 861UO 104148 12U96 18888' 175&811108297 
26'36 26017 SH4S 62114 69485 86856 104226 12169Q 18S970 1'18712 208468 

::;~ ;:Z~ ::~:~ :;!:: ::g~ :~~~ :g::~! :~~m m~~i l~~i: ~:m 
26'39 26116 S4822 5.282) 69643 87054 '10H87 121876 139186 174108 '08"' 
26'40 26186 S4S'8 5227'1 69696 87120 104644 m96S 189S92 1 HUO 209088 

26'41 2615. 34814 5231' 69749 87186 104618 1.2060 189<98 IUS7 2OU4. 
26'42 26176 5'901 02S51 6.802 87252 IOll02 192158 180608 1140010.,"'5 

~:::: :m: ::::: :~::: :=~ :m: ~!m l:i:r m~~: mm~:: 
2.'45 _6 BttBll 11410 611960 814'0 110 ... 0 lllOtlO 18HlIO 17 .. 01 >10988' 

:::; :01 == ::~g ~goo!: :m: ~~~: ~::~ IWt:: g:~:. :lg~:: 
~:::j Mal r ..... =~ ~~g ~~: ::~; :=~ !:: g~: ~l:~ 
28i~ liiii~fi naSi. 7_ &77811 w63i7 l~Z8U 14_ 11066: Sims 



SLOPE PORTIONB, 107 

TABt.i II.-Of Earthwork In Cutting or Embank_nt fer vulOue 
Slopes for 100 feet length In Cublo Feet, Surf_oe of Cround Level. 

~i f'li'1\~ ~I~I~~ ~I~ ~f&o 5: 1 6: 1 

=.e ----, 
26'51 263"*18515»' 52708 70278 878.8 \10&.17 U29871 H0556 )766952108S' 
26'52 t6874 85166 627408 70381 87914 10&0197 128019 "0662 176828210998 
26'53 268941 86192 52788 70884 87880 10&&7. 128112 !i076S 116960 211 tat 
26'54 26414 35219 62828 70431 880'6 105656 1282$5 1&0814 116098211311 
26'55 26484 35245 52868 70400 88118 105785 1288681140.80 1762,96211411 
26'56 26464135272 62908 10548 881191106815 128'51 141087 176858211690 
26'57 26474 85298 62947 'l0596 8S246 105895 12S5U HlI9S 1'16491211789 
26'58 tS4:94 35825 6198'1 70650 88S12 H)5975 123687 U1299 176624211949 
2S'59 26614 alilun 63027 rOi'{J3 88878 106004 ~~~~~l ~:~m m~;~lm~~ 26'60 26698 85378, 58067 70766 8SU5 lO8l!H 

2661 26553i 36405 63107 70809 886\21106214 128916 141618 "'t" 26'62 26513! 86431 58141 70862 88618 106294 124009 1417Z5 111166 212587 
26'63 ~!6D93 35,&8 58187 ~g~: :~;~i i :g::~: li4IQ2 lU8Bl 1""92127<1 
26'64 ~::~=1 ~::~: :~;~+ 12fi96 141~S8 117 42illS907 
26'65 7 I 022 88778[106588 124289 H20(4 1175.6218061 
26'66 ··1' ..... ~ 11076 S8844. 106603 124$82 US151 177689 182S1 
26'67 26678 85564 IHIS47 ;n~; :~:~~ j ig:~~~ 124(16 142258 171822 IU8? 
26'68 26699 85591 53387 IlU5691 14:2364 177P.5621SIH1 
26'69 26719 81)618 58427 71236 890441106858 121662 U:2471 178089218707 

126'70 
26188 8664.4 5U67 7128$ 89111 106988 lU.765 142578 178222218867 

26'71 25768 3567J 53507 7}342 89178 1010l1- )24849 14368b 178856 214027 
26'72 26"i7S 8&698 58547 71996 88245 107094 124948 142792 178490 2H188 
26'73 26'i98 35725 5S587 114409 88312 101174

1

125086 142899 178623 2H848 
26'74 26814 35761 68627 71&09 89818 101254 125130 143006 178767214508 
26'75 268S4 85778 li8687 71556 89445 1078114 125a28 l4sn2 118891214669 
26'76 268M 35805 53107 716}0 89512 1074L."i 12-6817 143221 179024- 214828 
26'77 26874 85882 5S747 71668 89579 107495\ 126tl1 148327 119158214890 
26'78 26894 86858 58788 71717 89641 107575 125504 1484.34 17929,'215151 
26'79 26914 36885 65828 71770 80ns 1076661 1255gg 148Ml 179.26~16311 
16'80 2693. 35912 53868 71824 89780 1071B6 125692 148648 179560 16072 

26'81 
I 

17969t!2lli63S 16954 859&8 53908 71878 89847 1018161 196786 143765 
26'82 21974 86866 68848 71981 89914 107897 125880 14386. 179828 i&[liTe4 
26'83 28994 S5992 63988 71985 89981 107977 12597. 143970 17996221595& 
26'84 2701f 86019 1;<029 7'0S8 ~~~: ig:g::\ ~~~:i 144017 180096216116 
26'85 21085 86046 M06» 72092 U4184 180iIIIl 216287 
26'86 27066 S6013 64109 12146 0018. 1082191126255 14.29. 180365 216438 
26'87 21015 86100 64149 12200 90260 108300 1288'. U4399 180499216109 
26'88 JI70t 16127 64190 7.253 9OS17 I()sBSO 12844' U41!l17 18O&'l4 216180 
26'89 27115 861M 5<230 72807 90884- 1108461 126588 IH614 18()7682169SZ 
a8'90 27135 36180 54211 72361 90.51 108Bll126682 144722 1899022170BO 

~::;~ 21166 86207 64811 72415 90618 108609 126720 144880 :~l~!~::~~ 27lva 86234 5<311. 72469 901188 108708 l263llO Iff"7 
26'93 271.6 S6261 64882 72618 90658 10878' U6914 146988 181806 211,," 

=:::: 2721s 86288 5<48. 72576 90120 108865 1.7009 14&158 181411 31771. 
27236 8681. 6(<18 "6J() 00188 108945 197108 146260 J::;r~ =:~.J ' %11'98 J17'G6 36S4# 64.518 71684 10856 1090.6 127191 1<5&8 

2S'I7 lIfJl71 BII800 GUM 7"88 .09'8 109107 121282 145., 18184631_ 
26'!18 2f1l97 - lit50. 

~~ 
1I08iQ 108188 12'1886 :~ 

161180 ~~8S76 ' 
Z6e" 2'1117 :: &4 ... 91067 109169 1111.80 ~:= 118688 
17'. 21SS7 6(676 12900 .1128 1_ l11S7. 140800 ~18100 



108 PRAOTIOAL EARTHWORK TABLEt:!. [2'7'01-27'50 

'TABLE II.-Of Earlb~ In Cutting or ~t for ..... 
SIOJ)118 for 100 feet lengtb In Cublo Fset, SUrfaoe of Cround LaveI. 



SLOPE PORTIONS, 109, 

TAIIL\ II.-Of IartIIworIlln cuttiIIB or illlllankRnt for v"'_, 
...... for 100 feet Ien(rth In Cublo Feat, lurfaoll of CroIInd Level, 

!!If"~~~=~~ "'l~l~ 
27'51128880 878,0 56760 75680 '4600 113620 18mo m960 18elOO"7040 
27'52 28401 87868 66801 1518. 91669 11860S 1395.0 15141 189S3 227200 
27'53 .8411 87895 566<' 76790 94188 118585 182688 161580 181415 227870 
27'54 18442 B'I •• B 5688. 158(5 9.806 113168 182729 15[610 18961 221535 
21·55 18461 37950 i6i25 76900 94875 118850 18282" lIH80U 189711 227701 
27'56 ;S488 31978 56'61 '"55 94944 113989 1S.9' 181911 189888 '27846 . 
27'57 2I!t0' 88'06 57008 76010 e50l' IBO[6 188018 162021 1900 .. 228031 
27118 S85J5 880B' 510'. 76066 95082 1U098 l3.m 15'111 lJ018,228197 
27'S9 28545 38060 &10'1 75121 95161 114181 183211 n2'U 11101022288<1. 
27'60 28116tl 88088 57182 76176 95220 1B264 ISB808 152862 190UO 1J8&18 

27'61 28681 98116 61113 16281 95289 114841 19840' 10U61 190118 ,a3694 
2T62 2Il607 98148 51116 16286 95S.8 114<180 18 •• 01 152578 lJ0716.t880. 
27'83 28628 88171 57258 76842 954.S1 114613 153ij98 162883 1"8151228015 
27'64 18641 881'6 57.98 768'1 96496 114.95 19369. 15'7.4 190s,.mlll 
27'85 28610 88'26 51as. 1645. 065.. lU61S 139792 16290. 1911812119961 
27'88 28690 88354 57881 76508 96634 114761 118888 168.1/1 19U69 '2 .. " 
2T67 28111 38281 .'<22 76568 9570' 1148" 199085 159106 Ult072U589 
27'68 lIS1S2 ssw. 51<61 7&618 96719 114927 U'OB' 163 191M",,916. 
2T8& 28158 38881 5160. 766U •• 8.2 115010 ISI119 153147 1.168 .. S0021 
27'70 28118 18851 6,641 76129 95911 115098 18'" 15S!.8 191822280:86 

2l!7114 883ts 61588 16784 9 •• 80 
28816 88'20 61650 768'0 9.050 
28886 88"8 67611 768 •• 96119 
:18857 88415 61718 76951 86188 
28877 8850a 5715. 71006 .62.8 



110 PRACTICAL EARTHWORK TABLES. [28'01-28'50 

TABLE II.-Of Earthwork In Cutting or Embankment for various 
Slopes for 100 feet length In Cubic Feet, 8urfaoe of Cround leveL 

I ~~ I" 1 I, 1 11, I 2 , 1 i 2" 1 ~'1 3!, 11 4 , I I 5 ,1 6, 1 

~I'~ 8t228 58842 -;~~~61~ 11768' 1872P8 15691;1"1' 1961<0285868 
28'02 294042 89266 58884 78512 98140 117768 181396 1570!l4 196280235536 

~::g: ;:!:: ::ir: :~::: ;:~;~,i =:~ }g:;: 1:~::: ~~~~:: ~=!:g :;:~~~ 
2S'05 29505 31)34-0 59012 786801 1)8860 118020 137690 157360 196701 2360H 
2S'06 29526 39868 59052 787361 98420 118105 137789 161412 196841286209 
28'07 29547 89896 59094 787921 9849} 118189 137887 157585 196981236877 
28'08 29568 S9i24 1)9136 18M-9 .P858J JJ8273 131985 157691 191122236546 
28'09 29589 39452 55H79 78905, 88&81 118857 138083 161810 197282236714: 
2S010 29610 894.80 59221 78961' 98701 118U1 138182 157922 197!02236883 

28'11 29631 89509 59263 79017 9877, 118526 138280 1580S4' 197543237052 

~::~~ ~;~~: ::::! ::~~~ ~:~~~ :~~; g~:~~ a::~~ ~~~~!~\ ~:;:~! ~~;;~~ 
28'14 29695 35159B 69389 7fHa6 98982 118779 138575 158312 1511965287568 
28'15 29716 59621 5!H32 792-12 519063 118863 188674 168484 198106257727 
28'16 29737 59649 59474 792519 99128 118948 188772 1'i8597 198246287896 
28'17 29758 89677 59616 79355 99194 119032 188811 158710 1»8587258065 
28'18 297'1S1 39706 69558 79411 99264 119117 188"70 158822 198628 tSUS! 
28'19 298()O 59734 59601 79468 99S~4 119201 139068 158955 198669288403 
28'20 29821 89762 5&6j5 79524 99405 119286 139167 159048 198810238572 

28"21 29843 89790 59685 79580 99475 119371 139266 159161 198951288741 
28"22 2P864 39818 69728 79687 99546 119455 13»864 1611274 HI»0~2 238911 
28"23 29885 89841 59110 1Sj69Sj99617 119540 159463 159387 1992&S 239080 
28"24 29906 39876 69812 79150 99687 11962Q 139562 159500 199874 239249 
28"25 28927 39903 69855 79806 99758 1l970~ 18.661 15i612 199516289419 
28"28 291149 !l993} 598117 79863 99828 11979~ 139760 159726 199657239588 
28'21 £9970 89960 59939 199U1 99899 1I9879 18986 159839 199798289768 
28'28 29991 311988 5&982 79976[ 99970 1199t1{ 189858 159952 1999W 239928 
28'29 30013 40016 6()024 80082 10004:0 120041 HOos7 160065 200081240081 
28'30 300S3 400H 60067 80089 100111 120133 140168 160178 200222 U0267 

28'31 80056 40078 60109 801{61100182 120218 140255 160291 200864210.S7 
28'32 30076 40101 60152 80202 100253 120308 140S5i 1604:04 2005062tO&Q7 
28"33 S0097 .0129 601P' 80'80110092' 120388 H0454 160520 2006412(0777 
28'34 BOl18 4:015S 60287 80315 100394 120J78 a05n 160681 200789210917 
28'35 30140 4.0186 60279 80372 100(65 120568 140651 160744 200981Ul117 
28'36 80161 4:0214 60322 804.29 100586 12064.3 140751 160868 201072 aU287 
28'37 30182 j()243 6OB64: 80486 100607 120129 140860 160911 201214. 241457 
28'38 SO~O 40271 60.07 80542 100678 120811 140949 161085 201856241617 
28'39 80225 40800 60449 8059~ 10074. 120899 141049 161198 201498241798 
28'40 80246 40328 60492 80656 100820 12098! 141148 161812 ,OIDiO 211P68 

28'41 S0267 40856 60586 80ns 100891 121069 lH247 161426 201782 'tilS8 

, ~m :g:~~ :~~~ :g:~~ :m~ 19m: mm u:m l~:m ~g~:~ ~m~: 
28"44 30BSI 404<. 60663 80888 101104 121826 141646 161767 202208242660 
28'46 8OB6S 40411 6070' 80840 101175 12Ul0 141645 161880 202351 ... 821 
28'46 a()S71 4:0.99 60n8 80997 10124,6 121496 1411<15 161994 20249 ,~~21J91 
28"47 SOBt :: 60791 81064 10)318 121581 1418" 16JI~ _55 .!SI6 • 

. ~::~ ~!~ ~~: :m~ ::~: m::~ :~ m:. ::m::: 
Z8'50 30419 1I1fts '0919 81226 101581 1.1811 U:ltIH lClS460 lW3062~{8Sf6 



28'51-29'00] . 8LOPE PORTIONS. 111 

TABLE II.-Of Earthwork In Cutting or Embankment for varlou8 
Siopee"for 100 feet length In Cublo Feet, Surfaoa of Cround Laval. 

~~I I 1 .. " [. -[ .. -"r-oO • 
. ~~ I: 1 1,1 ill' 1 2,1 6, 1 
::I.E I . ------.--'----,--.------ '-
28'SI S0(81 40641160961 SU18' 101602 UI92S 142it3 [61564 203205 2488(3 
28'52 S0502 40670 61004 81889 101674: 122009 142343 16~678 208848 IU017 
28'S3 SOo" ,o698 61047 81a,6 10J745 12S09f U2H3 16379 90SUJ 'Hl88 
28'54 80M. 40727 610111 SU5S 10181.6 122180 U254S 162906 208683 'H369 
28'55 30560 40755161139 81510 101888 12226~ 142649 1680Z0 ~O3716 U4i2g 
28'56 80688 4078{ 611761 81567 101969 12236l 1421-19 168195 203918 tU70S 
28'57 80609 !~:~i :l:~~l ~~::; 102031 12"87 H28ts 1691491901061 SUS73 
28'58 30SS1 101102 122622 142'948 16B:-J63 :i04:S04 "fiOI. 
28'59 80652 4086'l 61S011 81788 10'U8 122608 HS043 163418 >043H lU·5216 
28'60 S067S 408~1 61317181796 102245 122694- 14314:3 163592 3i)H-9£ 215888 

28'61 80696 409"t 61390 81853 102316 12t180 1482(3 168106 20t633 U55&0 
28'62 30716 409G5 61433 81910 1011888 122866 HSlHS 163821 21)1716 Z45781 
28·63 30738 :~~~:I ::~i: :;~;~ 102460 12:1952 USU3 168~S,j 21H:~19 U5&)S 
28'64 80159 102591 U3037 1435H 164050 2050tU 246016 
28'65 80781 4104116156. 82089 102603 12ms H36H 16U61 205206 218247 
28'66 80802 n07a 61605 82UQ 102." 12320. 1187"1161279 2058.9 J164-l9 
28'67 308" 41098 616,1,8 82197 102U6 123:195 lt88Ui 161394 205:1:92 248591 
28"68 a0845 41127 61691 82254 102818 123391 14394:5 164503 205S3tj 246788 
28'69 30867 411061617" 8231' 10288[} 1284:67 IU045 164628 20671~ 246936 
28'70 80888 HU4 61777 82369 102961 123053 IHUG 164183 20592:& 247101 

28'71 80910 41213 61820 82426 10303B 12S610 lU246 1114863 208086 24,1279 
28'72 80931 UJU 61868 82484- 108105 l!IS7j6 IH847 ]151968 205210 247UJ 
28'73 30953 41271 61906 82541 108177 1lI3812 lU447 16508~ 205853 21'1it4: 
28'74 80976 41299 61949 825991103 .. 8 l2S89S 144548 165198 2064:87 211196 
28'75 30896 41328 41992 82656 103320 1239B4 IUG4S 165812 2066U Z47S6t 
28'76 81018 41357 62035 82714 1098»2 124011 H474~ 1654lB 206104 'IISt-H 
28'77 SlOSS <1886 6207S 82171 IOh6t 12il51 Ii(S50 1655(3 2J69~, t483l( 
28'78 31061 <UI< 62122 82829 103536 121243 14fD50 16663S 207074 108,81 
28"79 31082 4lUS 62165 82886 108608 124-380 J4.5D51 185773 207216 24B559 
28'80 3110< 4147. 62208 8'." 103680 124416 145152! 166889 907380 H8SSS 

28'81 BU2s 41601 62251 83002 lO37MI 124502 U5253 166003 207501 :U9005 
28'82 31147 UriSO 62294 83059 109824 12458& 145S5{ 168118 201648 249178 
28'83 S116$ 41568 62838 S8111 109891 12 •• ,5 14:540& 166231 SQ7TfU zu~sn 
28'84 S1190 41587 62881 83175 103968 124762 145555 16S"9 2079S6 ai952! 
28'85 B1212 41616 62124 8S23) 104.040 lU31S li6656 166464 208081 2U.691 
2S'86 812S! n6~ 62467 83'80 104112 124935 145787 166680 90SaA5 2t9870 
28'87 81256 4:1674 62511 83SiS 104185 125022 14:5858 16669ii 208389 .lIOan 
28'88 S1277 4170316255' 83405 10<251 125108 145850 1868[[ 208514 .5011S 
28'89 S1298 4173' 62597 88463 10,399 126195 145081 1669.6 208658 ,.0390 
28'90 SlS20 41760 62641 8S621 l()HOl ".asl 14616. 16104 20880t Z50568 

28'91 11312 41789- 6268! 83179 m:~~ U53&8 U6969 167158 !lOSD!7 250'S6 
28'92 S1364: .1818 62721 88637 125155 lol63i,l 16Ti73 2Q909S :150910 
28'93 SlSS6 41847 62771 836B! 101618 1265t2 115i66 167389 209286 15!0U 
28'94 31401 41876 628U 88762 ~~!~;~ 12662~ 

"T-~ 
109381251251 

28'95 Sll19 4190i 6.86 83810 125716 U6668 167620 2Ct95i6 ~5U91 
·28'96 SH61 41t" 6:1901 85868 1018S, 126801 U6188 161186 2OI670IZU60• 
28·,7 SUU '196B 62945 8SU6 104908 125888 U6871 167861 209'1~1778 
28'98 BUU tJ1I92 62888 889114 104980 1"'16 U691 ·16,," 20.1'96 ·19.52 
28'99 1161. ~4~ 68081 8,"2 1011052 12606a 147078 18808 llO10116:l128 
2nD SUI7 6807 8ilOO 186125 198150 U117. 18820 1l0lfiO . liI300 



112 PRACTICAL EARTHWORK TABLES. [29'01-29-50 

TAILE II.-Of Earthwork In Cutting or ImbanIIment for various 
Slopu for 100 feet IlIJIgtIIJn Dubio Feet, IUrf_ of Cround ,"-L 

~~ f: 1 I: 1 \ It: 1 2: 1 21; 1 3: 1 3,: 1 4: 1 5: 1 6 ~ 1 
te.!! 

~131"9 "07.~~~ 1262S7 147216 168S16 ~!6'U' 
2902 S1681 42108 63162 84216 106270 12682. 14f878 168.82 21064 2528.8 
29'03 SI608 .2137 6320' 8<274 106343 1.6411 1",80 168648 210686 2628S! 
29'04 8162.6 '2166 682411 84882 105415 126498 147681 188664 110880262996 
29·05, 81846 flU& tJSi98 84390 105488 126585 UT6S. 168780 1108762'&8171 
29~ 13;1668 unf 6SBS6 8H48 ]05660 11&678 147784 168897 21112125884:5 
2S'07 81690 .2268 63S8( 8U06 1066B8 126760 147886 169018 211266268519 
29'08 31712 42282 63.28 8.666 1()5706 126847 1<71188 1691211 .IBIH63694 
29'09 BI734 42311 68467 8'628 106778 1261134 BOO" 169246 111667263868 
29'10 3176 •• 2340 11611 8'681 105851 127021 118192 18236' 21170.25.043 

29'11 81177 4>S70 61561 8<789 1069" 127Hl\l 148'9' 169'78 2118.S .... 18 
29"12 B17t9 .2399 6a.98 847.7 105'07 1271$6 1<8896 189685 '11 •• 425fSl. 
29'11 81821 ,2428 '8642 8iS66 106070 12726< B84e: 169711 212189'5.667 
29'14 81848 .".7 '3685 84914 106H. 121871 1.8599 169828 212.85 2'U'~ 
29'15 81865 <'1486 887211 8.07 106215 127.58 148701 1680u 212431264917 
29'141 31886 , .. I. 6377S 860S1 100288 1275'6 148808 170061 21S07.255092 
,.'17 31908 ".il 68811 85089 108361 117688 148906 110178 212721235167 
29'18 31980 4'671 65860 86147 106 ••• 127721 149008 170'U 21286 25544. 
29'19 81902 ullOa 1100' 85206 106607 127808 149110 170411 21801'-6.17 
2"20 81974 426B 689.8 ..... 10e580 127896 14921 170528 21316 25619. 

29'21 81t96 42661 63992 S.8,. 106658 127984 149S1 17064. 218306 '55967 
29'22 82018 <2600 .1016 86381 10.726 12807. 141141 17e16' 21815 .&6U4 
28"23 81040 427.0 6407. 8648 1067.0 128158 14.610 170879 2111898'66818 
29"24 S208' 4274' 64128 83198 106870 128147 U06.1 170998 IU7U '584 •• 
2S'25 82084 4.778 64167 85656 lOS •• 1.8lIS1 1un8 171111 2111891<58689 
28'28 82106 42807 64211 86616 107018 128422 IItS26 171:110 214081 '668" 
29'27 82121 42881 a4265 85672 101092 1118510 149927 1718<5 2141882470at 
29'28 52149 42666 6 .... 86782 101165 128598 150081 171'64 21483&157196 
29'29 32171 .2895 64818 86790 107287 128886 1501.' 171581 814476957871 
29'30 82198 '211" 84SS7 818'9 107511 128778 15028 171898 llU61l1l!57M1 

86907 10'/383 128861 15088 
85966 107458 1239.9 160441 
86026 1071581 1290.7 16064' 
86084 10760. 121126 11061S 
Bel .. 107678 129218 150740 

29'36 S28116 481 86201 101751 129S01 150862 
29'37 811147 48180 64115 86260 10782. 12"" 1_' 17161 111145 8779 

::: :i:¥ :m· :m: :m l~~m ~::~ m~: g:;:: ~::. 1691~~ 
28'40 3S41B 13.18 6182' 8fI'86 10801 •. 119651 Ill1S! 172811 1111090 91108 



lIf)'U---3IHIOJ , SLOPE PORTIONS. 113 

'fAIlLE I .. -Of EIII'tIIwork In CttttInC or ~ for vartou. 
, __ "for '" feet IengtIt III CuIIIo .... t, 8tu1_ of Cround ..... 
.=~. 

~&: I: I 1: 1 11: I 2: L 21: 1 3: 1 31: 1 4: 1 5: 1 8: 1 
Ill.!! 

28"SI 82656 'S6'2 
29"52 Bi671 1b671 
29'53 BJl00 48601 
29"64 82722 '86S1 
29"55 82... 48660 
29"56 22767 48890 6668, 87879 
29"117 32189 oB71P 06618 8148 
29"58 8l1SH <S748 6.628 814.8 
29"SII 828'S .8778 60667 876" 
29"60 ~lISlI6 '8808 6.71, 87616 

29'61 
19'62 
29'63 
29'6 
29'611 
29'88 
29'87 
28' 
29'89 
29"70 

S2818 43838 6&766 87616 101&94 
81900 <8867 60800 8778. 101688 
82922 45897 66845 87'194 108142 
32UU 48926 6688U 87858 10.816 
$2967 411.56 66984 87912 109890 
82.8. 45986 65978 87972 10996' 
B8011 44010 66028 88081 110089 
8I08B '.0," 86067 88090 110115 
a0066 44075 66112 88150 110187 
Bl!;078 UlO' 66156 88209 110260 

180816 151897 174168 217710 2611U 
110715 1611100 17UB6 217858261<29 
180808 1"608 11440. 218001261606 
1808.2 102706 17452' 21811S 2.1788 
180OBO 152810 17'.'0 118801'61967 
1810., 182018 1747 •• 21~8181118 

1&8017 17U77 2180616181' 
168120 17<" 1181<<282'" 
15'22< 175116 21889'_70 
158828 1762" 2180.0 2818fa 

1B151 165m 175B50 21.18hI301. 
181602 159535 175<69 119886263201 
IBI691 lDS6S8 115587 211U< 268IS1 
ISln. 151740 175100 21101226.119 
!B1868 158846 1768.. 2191811168187 
181967 l~se.O 175.. 219919 268911 
181046 1"0.8 176"6' 220077 '64098 
18218& 16<1.7 176180 .10226 264,1110 
ISSII IM.61 116'99 2201" 284<69 
181S18 1 .. 8 •• 116U8 210682 '6~17 

17.58' •• 0871_OS 29'71 
29"72 
29"73 

'41St Ci6201 8826 
U16' 68246 88818 
HI., 66180 88881 

88608 

110110 1824.2 164578 176656 .2082IU64983 
182680 1~<6f7 118776 1:10968 '65161 
112670 1."81 lf689t 111117266840 
18276 16488. I T70U 2.121821161. 
1828'8 10<910 17713. nUl 0668118 
181181 lMOIl 171261 291668311187' 
188017 156198 17'/370 111712 805' 
188116 15580' 177489 2218411 m.ss 
118200 11U07 117608 22201 186<11 



114 PRACTICAL EARTHWORK TABLES, [30'01-30'50 

TABLE n.-Of Earthwork In Cutting or Embanll_nt for v~ 
Blop •• for 100 feet I.ngth In Cublo Feet, 8urfaoe of Ground level. 

~"'I I I " 1 I ~~ I, 1 1, 1 Ii' 112' 1 : 21 ,1 3, 1 31' 1 4' 1 5, 1 6' 1 

::1 88772 u080

1

67M61 90060! 11257. 186090 1.760.li~;;;120 ~ 270180 

::g~ :~~~~ !~~:g :~~~~ :g~:~j U~~~~ U;~~~ }~;~l~ ~~~::~ ~~::~ ~;g::~ 
30'04 88840 UI20 67680 902401112800 ]lt6S60 1.51920 180'80 22156002707jO 
30'05 83862 45160 67726 90500 112875 135450 158025 180600 225760270900 
30'06 88885 45180 87770 90960 112950 185540 158130 180720 225900271081 
30'07 83907 46210 '7816 90420 USO.. US8S! 168'35 180841 2.60611271261 
30'08 83980 452401 67860 g04.81 119101 ]35721 158841 180961 2262022714:42 
30'09 SS86S 452701 67906 905ft 118176 1>35811 16844,6 181082 226862271622 
30'10 8507., .6500

1

61 •• 0 .0601 11S261 18 •• 02 158501 161202 226602211803 

30'11 83998 45831 67996 906&1 !lBsnl U6982 168667 181822 226658271984 

~g.~~ ::~:~I :~~~~II ::~~! :g~:~ n:!~; ~::~~: f::~:: ~~~::~ :::;~!I:;~~:: 
30"14 34066 45421 68191 90842 113&52 186268 158979 181684 221l0fi272Ml:6 
30'15 st088 45451168177 90902 llS6lI8

1

1S6359 169079 181804- 227266272707 
30'16 SUll 45481' 68222 90963 118708 1864H 159184 181925 2U406272888 
30"17 84194 45511 68267 91023 118779 136584 1592.0 182046 227667270069 
30"18 SU56 4554:2 68812 91088 113864 136625 16.896 182166 221708273250 
30'19 34179 45572 68958 sHU 119980 186715 169501 182287 227859278481 
30'20 Bf201 45602 68408 91.204 114005 186806 158601 182408 2280-10218612 

30'21 34224 45652 58448 91264 114080 136887 158713 182529 228161278198 
30'22 84247 46662 68494 91825 lIU56 186987 159818 182650 228812278875 
30'23 84268 45693 68589 91885 114282 187078 16992. 182771 2J846927U56 
30'24 84292 45r21 68686 91U6 114807 137169 160030\' 182892 2286lt 274.887 
30'25 34815 45768 68630 91506 114383 1S7259 160186 188012 21876627451. 
30'26 84388 45783 68675 81567 1144058 187850 160241 18Sl!! 228917274700 
30'27 8.360 f58H 68720 ,1627 IH5S4 lS7!!! 1603!8 18$255 2290G8271882 
30'28 3488B •• 844 68766 .1688 1U610 137582 160 ... 183876 l2922027606< 
30'29 3U06 415874 68811 91748 114686 137623 160560 188481 228871215245 
30"30 S4.28 ,5906 68857 9ISQ. 114161 U7ns 160666 188618 ,,9.2827.421 

30"31 84451 45985 68902 .1870 114887 137804 150772 18378. "&sH27560. 
30"32 34474 45966 6894.8 91980 114812 151895 160878 188860 22882627S7Slil 
30'33 84497 45995 6888S 9191n 114989 137986 160984 183982 2299'112759'l8 
30'34 81619 16026 8908. 92061 116064 188077 161090 184108 2S01292781 •• 
30'35 84.,12 16088 6908, 9.1\2 115140 !S8166 1611.6 164224 280281276887 
30'36 84165 18086 69130 9217B 115216 186269 161808 18'846 2J0183276519 

~::~~ :mg ::m :~~~~ :::::, mi:: g~:!~ l::m m::; = ;~:~g~ 
~::!~ ::::: mJ~ :::~: ::t:i m::~ m::: f:fm :::m ::~g!g ~I:: 
30'41 84679 461138 69SG8 .24771115696 188715 161884 194954 28119227"80 
30"42 84702 46269 69409 92186 116672 188806 161941 181075 2313U '778U 
30'43 8.,14 46199 6oH. 92696

1

115748 188898 162047 185197 2Bu.6277m 
30'44 84717 16830 69195 9.65. li5"! 18698. 1621&4 11!6819 .SIS4U711>18 
30'45 34770 i8860 6.540 92730 116ei!i 139080 162260 1864W 281800218161 
30'46 847 •. 3 46891 811586 .2781 115976 189172 1623871 18556> 281,H 278"8 
~:!~ B48!!~484J!1 69681 92841r1l60S1 189l11l. 182472 185682 282108378628 
3~:~1 ~ :DDI 89877 ."OS 11612t lB9355 161680 185606 .,.258218109 

:g::~1 U8i4 485~ ::~: :: m:: m::; mm :::::~ :::~~.= 



30'51-31'00] SLOPE PORTIONS. 115 

TAILIj, II.-Of Earthwork In Cutting or Embankment for varloul 
Siopee for 100 feat length In Cublo Feet, Surfa" of Ground Level. 

'j I 1 ' I ~.!11'11'111'12'1 21'1 3,1:31'1 4'1_5:11 .. ~:_1 
~;---- ----,--------, ~ ~ 
30'5113'"01 '6"S 6981. 98086\ 116351 139629116 •• 00 18611112&261&1279258 

~m ~m~ m~: mg~ m~~ u:m mm ::m!1 Jm:: :m;~ m~~! 
30'54 349761 U6S& 69952 93269 116686 13990!111 16892111865381 233173279807 
30'55 348991 46685 69998 93390 118663 13V995 163328 18666!) 2BSBS1219991 
30'561 8602214.6696 70044 95891 116739 ]jOOS7 1 168435 1867881288478280174 
30'57131i046 46726 70089 93452 116816 1401791 163542! 186905 238GBl280357 
30'58 35068. 46757 70185 98514 116892 140270 1686491 187027 23'3784: 280641 
30'59 36091146787 70181 98575 116968 140362 16S766118711l0 298337280721 
30'SO 35118 46818 70227 95686 1170,8 140iM! 163863, 187212 234099280908 

30.61185136 46849 70279 93697 117122 HOIi1511639051 18789i 234-248

1

28/092 
30'62 35169 46879 70319 gS758', 117198 1406381164:077]187511 284S!}6281216 

~g::: :~~g:i :~~!g ~g:~f ~::~~ ~gi~i ~!g~=~ i:!~~;1 ~~;;:: :::;~~;~~::: 
30'65; B5239146972 70458 93942, 117t28 l109H J64-40}) 187884 294861281827 

;~:~ ;:~;! !~~~: ~~~~~ ~!g~~ ~g:~; }:}~~~l ~::~~!I ~~~~~ ;~~~~:~~;~:: 
~g::; i:m !;g~~1 ;gm ~m; mm ::m:1 mm' mi~: mmi:~m 
30'70 853431 47124

1

' 70687 942491 1118U H1S7S/1649S6 1 188"98 235622282747 

30'71 35366 47155 70783 913JO 117887 HUG6 1650431188621 235174282991 
30·72 85839 47186110119 ~181j 117966 141658 165151 188744 265930,283116 

:g;~! ::::: !::g :~~~~ ~!:::: ~~:~i: ~::~:gj ~::::~I ::::~ ~::g:~!::::~~ 
30'75135.59 4721S[ 7C911 91556i 118]95 14.1884 1654731189112 236391/288669 
30'76/ 36482 47309 70963 94618" ]18272 141927 166581 189236 236544 283858 

:::~~ :::g: t;::g/ ~~gg: ::1~~; ~~:::~ ~::?:l ::~~:: ~::::; :::::::~!g:: 
30'79 85551 4140lj 71102 94802: 118503 H2204 165904/189605 237006284407 
30'SO 85574 47482 7J 148 94864: 118580 U2296 166012 J89728 28716028-4592 

30·81 85692 41463 711~1 9,9261118601 142388 166120'1189861 287314 281177 
30'82. 861}20 !7i1l':i- 71240 9t9871 11873' H'tSl ]66228 189'&H 2SH6 2M962 
30'83 85648 47524 71287 950491 1188)1 142578 166866 190098 287622285147 
30'S4 85666 475£6 7JSB8 951111]]8888 142666 J6644-8 1902%J 28771 :l8$B82: 
30'85 35690 47566 71379 95172 118965 142758 166552 1903H 237!tS1285517 
30'S6 S5ilS 47617 11426 oPIS284 r 119042 143851 156859 19()468 338 289702 
30'87 367S6 416\8 71472 962961n9120 1429" 166161 190591 '38289 '86887 
30'88 86", .7679 71518 95367 119197 148081 168876 190715 28BS':r:::i: ::::: :g~~: :~~!g ~~::: ;~!J!II }::::; }!:~~ ::;::: ::g::: ::~~~J 286443 

30"91 S6821l '1171 71661 95543/ 11"'28 HSSH 167200 nl080 288857286636 
30·92 85862 41802 71703 96605! 119506 148407 161808 191209 2S90U2868H 
30'93 85816 4:1833 71160 95666111~683 143500' 161416 .91384 231l166281Jig:g 
30'94 36898 i7864, 71796 95728! 1196&0 1435931167625 191451 239821287185 
30'95 8&921 47896 71848 96780, 119788 118685 1616B8 191&80 285476287'T! 
30'96 85945 41928 7188 95852\ 110816 148778

1

1 161131 191~~ 2896S0 28766& 

~:::~ =~ m: ~m; :::~:I ::::~~ mm m:s lm:~ ~::!r ~m: 
80"98 36014 48019 7J02S 960881120047 14:40571 1680&1 192076 21009 114-
31"00 86087 480.0 VIOfa 96100

1 
120116 1441601168111 192200 liO,. snoo 



U6 PRACTICAL EARTHWORK TABLES. [311)1-31"150 

TAILE H.-Of Eartllworilin Cutti. or ~t for .~ 
.... for 100 feet laneth In Cubio Feet, lurf_ of Crolllld Level. 



31-51-31H!Ol SLOPE PORTIONS. 111 

TAlIUi IL-Of EartIIworfr In CuttIntr or ~ for ......... 
Slopes for 100 feet length In CublD Feet, SUrraoe Df IIround ...... 



118 PRACTICAL EARTHWORK TABLES, [32'01-32'50 

TABLE II.-Of Earthwork In Cutting or Embankment for varloo 
Slop .. for 100 feet length In Cublo Feet, Surface of Crouncl'Level. 

~-' , 1 I I " ~J: t; 1 11: 1 i 14 : 1 2: 1 2.: I! 3: 1 3i: 1 4: 1 5; 1 : 6; 1 I 

3:::1 -~~'h;~i~'81;~;~;:: 198080

1 

'OS696 179312 ;04~;8 201160

i
307892 ' 

32'02 884{8~ 51264 768961026281 128160 l58792 179t2~ 205056 166320307684 
32'03 38472" 01296 76944102592 12824:0 153888 179536 2{)511H 2061891()7776 
:;2'04 88496 61828 7~992 lOJ6561 128920 158984 179548 205812 2666tO 307968 

~i:~~ :gg:~I' :~::g ~;g:~ ig~~~~i :~::~g }::~~~ ~ ;:~:~ ~~~:~ :~~~~ ~g:~:: 
32"07 38568 5142' 17186 lO28481128561 164213 119985 106697 257121 3085-15 
l2'08 885921 GUG6 771841021118 1286B 154B6~ 180097 205825 267282308188 
32'09 B8616; 51488 772881029171128721 154.465 180209 20591H 251'4428081180 
32'10 88640, 61620 172811080<1 128601 164661 180B2' 206082 267603809123 

:2"11 S8G64: 51568 7732910810511 128881 154658 1804:84 206210 25776~ 809316 
32'12 88689 51585 '17877105169 128962 154764 1801)47 206339 267924 :i09008 
32"13 88718 61617 71425108234, 12904:2 154861 )80659 206467 258084309701 

~i:f~ =~i:i ~f~:~ ~~~;~ ~g~::~11 l;:~~: ~~:g:~ ~:g~~! :g:~;~ ;:::~: ;~~:: 
~~:!; ::~~: :g!: g~i~ ~~:::il g::~: :~:~:~ ~:ii:~ ~g::~: =g:~g; :~g:~g 
32'18 S8883 51778 77666108555

1

. 129H4 155933 181222 207110 168888
J
\310666 

32'19 38867 51810 7771&109620, Ug524 1564:19 18183i 207:139 30904-9310859 
32"20 58881 61842 17'l6S\lOS6St\ 129605\ 155626 181447 2;07168 259Zl0 811052 

32"21 98906 61874: 7'181110374:8'112961:)6 165628 181560 207HI1 269371311245 
32'22 88SS0 5190. 77860,10,8lS) 129766 105119 181672 207626) 2590328114S. 

:::~ :::~: :~:~: :;:g~ll~g:~g! f::::J ~:g:~: ::~l:: ~gi~:1 ;:g~:: :n::: 
32'25\39002 "2003 78005\104006'1130008 166009 182011 208012 260016312019< 
32·26 99027 62055 7&058/104071 180088 156106 18212{ 2081421 260117 312212 
32'27 89051 6206' 7810110"86 130169 166208 182287 208271 260888312406 
32"28 89{)75 61!100 7816010iiOO 180250 156800 182350 20"8399 260500812600 
32"29 S9099 62lB2 7819810,264- l1Josao 156397 182483 208529 260661 912788 
32'30 89123 02164 1824710482.i 130411 1064.3 182677 208658 260822812587 

32'31 S9146 02197 78295104894 130.92 15.090 182689 208787 2609M'13181 
32'32 Stl72 0222. 788H 104468 130678 U6687 182802 208916 2611&6 513375 
32'33 591»6 52"61 78592104628 130654 )6678' 182(116 2091)46 261807 SU56S 
32"34 39220 52294 78441104588 130734 156881 188028 209175 16U.6» 818765 
32'35 38216 fil826 7U89104S02 180810 166.78 18SHI 20930{ 26168 81S.57 

~m :;~; ~:~ ~~::: :~m; ~~~~; mm m~~ :~!:t m::m:m 
32'38 S91l 52.23 786351048.6 181068 107270 188481 2O.0.S 2MU6 '14689 

~~:= ::m ~m~ m:~ l~~~~ am~ mm m;~: ~:~2 :mf ;m~~ 
32'41 89890 62520 18781100041 181301 167661 188821 210081 211l1602,15122 
32'42 89416 526.3 78829105106 131882 107668 1830S. 210211 2&2764 316317 
32"43 88489 52686 788781061'10 13U6S 157766 1840t8 210an 2629i68166U 
32'44 89468 62618 7801H0528. 1116., U1M8 1841.2 210.71 261088 "10706 
32'45 SU88 ~2660 '891.106S00 111620 J079W 184216 210'06 268261316801 " 
32'45 3.1Il2 62683 7901< 106366 181706 1680&6 18<889 210~~ 263<11316086 i 
32'47 ~.il;;.J21l6 19073105480 IS1~!~ 168145 1.8~3 21OSf, 26867.SIf290 
32'48 :8:=_ au .'.121100 •• 0 lSI8!: 1582<8 184616 210990 2611118 816.85 
32·49 -I ". '191'10 108560 UJlg.~~ 1681tO 18!l7S0 111120 268800316680 
lIZ'SO 8 '.u 1911./iP63'1. 1S20S1 168.S1 18'84< lI1l26Q .6.061816811 



SLOPE PORTIONS. 119 

TABLE It.-Of Earthwork In Cutting or Embankment for varlo ... 
Siopal for 100 feat length In Cublo Feat, Surf.G. of Cround Laval. 

;:115' ! I 
~.:: 1,1 l' 1 11' 1 2,1 11,1 Is, 1 31,1 4, 1 =a ) 1--"'-1-- 1- ---,-

32'51 59634 6284.5 19261105690 lS2112: 15B5BG 
32'52 19658 62878 79316 106765 1~2194.: 158688 
U·S3 3H88 52910 79365105820 1.2276 168780 
32'54 39707 62948 7tU4105885 132356, 158828 

g~:~: ::;:: ::~: i;:~: ~g:~~g ~:;:~~l i:::: 
32'51 39180 68040 79580106080 182601

1 
159121 

32·58 89806 58073 79609106146 132682. 159218 
32·59 398a9 5S105 79686106211 18216'i 169816 
32'80 B5~ 68138 79107 106276 1828jo; 159jU 

32·61 S.818 58111 19156106iU1 1829261 159.12 
32'62 89902 53203 78805106406 18B0081 168610 

~~::~ ::::r ~:;:: ~::g: ~g::~~ l::~;il ~::~g~ 

1

32.65 89976 6S301 19952106601 188258115.903 
32-66 40000 5SSS, 8000)106668 133lJ3! 160001 
32·67 fOO.6 58866 80050106183 185416 160099 
32'88 40041 6831)9 8009&106798 18Si97 1601~7 
32'69 400a &S4.SZ 8014.S 106864 183579 160290 
32·70 40098 55U4 80191106929 158651 160898 

IS'968 211360 26'225811010 
186071 211610 261388817266 
166185 mUD .64650811160 
l85299 21l'170 264.713317655 
185418 211900 26187& 817861 
186527 :112031 26509881804;6 
185641 212161 .652018182U 
185755 212i91 265864 SISiSf 
186889 212U2 26562' 818681 
IS5988 21255' 265890818818 

1860'7 '12582 2658538190ll 
186211 212818 :a66016819219 
186825 212943 266119819<15 
J8olfO 218014 2668i2319611 
18655. 21320l 266606 819807 
1866BD 213385 26666» B20003 
18618S 0I5l66 266882320191 
186897 213586 2669953203.5 
181011 218727 2671598205,1 
1811.6 215858 26132.320181 

32·71 40US 53491 80"6106994 15814S 160492 181240 US98& 267486520981 
32·72 401<7 '35S0 80 •• 5107060 138SlIli 16&500 187356 114120 267650nll80 
S2'73 40172 58663 80SUI07125 lS35KS7 160688 18H68 214261 26781SUlBf. 
3Z"l4 40197 68596 80898107191 183g88 160186 187684 214882 26797181161t 
32'75 40221 58628 80H2101.256 134070 160884 187898 214512 268141lJ2176t 
32 ·76 40246 53661 804&1101322 lSn.. 1601B' 187B13 21~6U 26BB04 S21966 
32·77 40210 63694 80"0101389 !S42B< 161081 181928 214115 2684688UI6l 
32·78 40295 63126 80.90107455 184516 161119 188042 214106 26863. S22369 
32·79 .0319 63169 8068 107.18 1 •• 818 161218 15S167 215031 26819832256Ji 
32·80 40S44 58192 80688107.84 13<480 161376 188272 2151681268960 822751 

U·Sl <0369 53825 80781107650 154562 16li14 188381 216291 269114 SlIU. 

::::: ~o::: :::g ggm :g:m :~!;:: w::: ::::~ :;:::~. ::::m:m 
32·84 ,0142 5S925 80885107847 184808 161770 188131 2156931269616118541 
32·85 • .,..9 68.66 809'41079U 18<890 161868 188846 215S24 269181"87B1 

;~::; l~rs ~:~~ ~~~l~~~ l:~m m~~ i~~! m::;, ;;:i~::;:~ 
~~:= :g~! ::~ ~l~: lm~~ mm lm~ m~; ~m~ ~~g!~~ m:: 
32"90 40590 54120 811811082<1 UBIOI 162S61 18.4n 216481 if 0602 8.HIS 



ItO PRACTICAL EARTHWORK TABLES, [33111-33'68 

TAILE II.-Of EardIwork In CuttIng or Emllatlllment for ..... 
llopea for 100 feet length In Cublo Feet, IIIrfa. of Cround ....... 



3Ui-SUO}. SLOPE PORTIONS. llll 

TAIU ••• -01 EartllwDl'k In CuttIng or Embank_t for YIU'IoUe 
Slope; for 100 feet length In Cublo Feet, Surfaoe Of Cround ....... 

~.; I I :i'! t: t 1: 1 , It: 1 2: 1 2,: 1 3: 1 36: 1 4: 1 5: 1 e: 1 

to.!! ____ 1 ______ --1--1---1---[--

33'SI 42109 06146 842191122.2 140965 168438 196511 224584 280730 B36816 
33'S2 42185 56180 B426~ 1I2859 140449 168589 U66Z8 224118 280898851(111 
S3'S3 42160 56218 84820112426 140588 188689 19614:6 224852 281066887278 
3S"4 42185 56247 84ii70 112493 140616 168740 1~86S 224986 281288881475 
.S'S5 4.22l{l 56280 84420112560 140100 168840 HltHI80 225120 281401857681 
3S'56 42235 56814 84471112627 140784 168941 1970SlS 525255 281668887882 
33'57 42260 56847 84521112694 140868 169042 197215 225389 281736388083 
3S'S8 ':{2286 56581 84571 Il2762 140952 169142 197833 225528 28100458828& 
3S'59 42811 56414 84622112829 141036 16924& 1»1450 225658 282072388486 
8"60 421136 56448 84672112896 141120 16.344 197668 2267.2\ 282240 S88SS8 

33'81 42361 56482 84722112963 141204 169445 197686 225926 282408838890 
33'62 42886 56515 84778 llBoao 141288 16»546 191803 226061 282576 S8PO»1 
33'63 42412 56/Hg 848231130»g UI372 169647 1»7921 226195 282744 89298 
33'64 42437 56582 84874 1131&5 141456 169747 1880S» 226380 282»1233949-6 
3S'85 42462 56616 84il24 113232 141540 169848 1»8156 226464 288081339691 
33,'68 4248'{ 56650 84915113300 141624 16994Q 198274 2265»9 28324983i899 
33'81 42513 56683 85025 ll3S67 141708 170050 li8392 226784 288417840101 
33'68 4:21)88 56717 85076113434 141793 170151 11)8510 226868 283586840308 
33· •• 421)63 56751 85126113502 141877 170252 Hl8628 227008 288754 40505 
33'70 42588 56784 85177113669 141.61 170353 1118746 227198 283922340701 

33'11 42614 56818 85227118686 142045 170455 198864 227278 284091340i09 
33·72 42639 56852 85278118704 142180 170556 U}8D82 227408 284260341112 
33'13 42664 56886 85328113771 14-2214 170857 Hl9100 227548 2$4428.841814, 
3S'14 42690 56919 85B79118839 142298 170758 199218 227618 284597341616 

3333?7~1 ~2277;50 66963 86'~~ 119906 142383 170859 1.9386 227812 28476634171. 

33'77 4216b g~~~i :::~~ g!~rt i!;!:~ t;~~:i g::~~ ::~~: ~::fg~ =!~:~ 
33'78 42791 67064 8668211410. 142686 111163 199690 228218 286272342827 
33"19 42816 57088 80632114176 142720 17126 199509 228853 285441842529 
31'80 428H 57122 86688114244 142806 171368 1".21 228488 286610842182 

~::~ :~::2 m:g :g~~!mm f:~4 m::: ::: i~:: :g~:~:f:g 
::::: !i:!s m;~ ::::: m::: f!=~!: m~~g := i~:: ;::M.I~!::!! 
~I ~~8 '72~! 8503 I14l1S2 143228 17181S 200519 2291 .. lI86406jSiiTU 

1;3:;;1 :Soi ::~; :::8 m~~ m~~ g~;: :: = :=~:= 
~
,i fS045 518.3 8608$ 114785 IfS482 112178 200876 228571 28696.I8HS66 

33' 43070 51<21 8614( 114868 148567 112281 200998 229706 2871B3~~4.60 a 43096 6?460 86181 14921 I4S651 112881 201112 229842 2878112(,,44768 

::;1 m~ :~:;: ::;:m~:: ft::~ mt:: ;g::!~ ::m: :::a::m 
I~ :::~~ :~:: ::~: :m~ u:; m~:. ;g::; :gzs:: :~:~::;~ 
~:!! 43228 51680 S64!j n5i6i 14407i I~~!!? 201105 2SO~ 288Ull!~~7111 
~'... .s248 0766 SGtIl, 15328 U41611 172~~, 201824 ~... 288SS01"'1I884 
33W ',8~74 6!~ 86547 l,GB,Ii, 1442<6 119094 201043

1 

!52801fl ~ ~6l!1,& liiii 4SlIIIi 01732 8669811&464 144810 l7Blie _ ~=~ ~ 
19 t!~ 8176i I ~ U~2.' 1~~!~ i~.ml81 1 flA_,#J8JiOjl!1Il9lr"'-'''' u~ 14 ..... 118 __ 28l JiIOjl!:a-oo 



122 PRAOTICAL EARTHWORK TABLES. [34'10-39~ 

TABLE III.-Of Earthwork In Cutting or Embankment for elngle 
Siopel of 100 fest Ilngth In Cubio Fest, Surface of CroUnd' Level, 
height InoreaBlng b, '1 foot. 

~~ \ i '1 1. 1 ill ; 1 2, 1 \ 21' 1 \ 3, 1 31,1 4' 1 15 1 6,1 

~I~~ ~8140i 8721011628111 145351 17H21 2034!11 232562, 290702348843 
34'2°143861 68482

1
87723116964 146205 175446 204687 233928 292410350892 

34'30 44118 58824
1 

88236 1176491 147060 176473 205885 285298 294122352941 
3.'40 44376 59168

1 

88752118S36\ 147!;120 177504 207088 236672 295840355008 
34'50 44-584 59512 89268119025 148280 178537 208293 238050 297562357075 
34'601 44893 59858 89787119716 149645 179574 209503 239432 299290359148 
34'701 45153 60204 903061204091

1

150511 180613 210"15 240818 301022361227 
34'80\ 40414 60b52i 90828121104 101380 181666 211932 242208 302760863312 
34'90 45675 60900' 91350:121801; 152251 182701 213151 243602 304502365408 
35'00 4IHi37 6125019187511225001, 15312(1 183750 214375 245000 306250367500 

35'10 46200 61600 92400112320] I' 154001 184801 213601 246402 308002369608 
35'20 464.64 61952 929281123904 154800 185856 2168H2 24'iB08 309760371712 
35'30 46728 62S()4 9345612460g! 155761 186913 218065 249218 311522373827 
35'4U 46993 62658: 939871125316j 156645 187974 219303 250632 313290375948 
35'50 47259 63012\ lH51812602bI15'(5:n 189037 220f,43 25205°1315062378075 

~::;g\ !~~~~ :;~~~I ~~~~~li~~!:~l i~~;i~[ i:~i~; ~;~l~~~ ;~!~~~ ~i~~~g;~~;~~ 
35'80 48061 64082\9612312818411602051192246 224287 256328 320410384492 

~:::g !~~~~ ~!~~g' ~~;t~ g~~~6i ~~~~~61 ~~!:~t ~~~~~6 ~~~~~~ ~~!zg~ ~~~~t~ 
, I 

36'10 4SR70 65160 97740130321: 162901! 195481 228061 260642 325802390968 

~::~g !:!i~ ~~~~! ~~~~~~~~~~t! ~~~~~fl ~:~:~~ ;~~;;~ ~~~~~~ ~~~~~g~~;~g; 
36"40 49686 66248 993721324P6 165620! IP8744 231868 264992 33124031:17488 
36'50 499{j~ 66612 Q991813322bi 166531

1

1 199837 223143 266460 833062899676 
3660 50233 6697810046713B956 167445 200934 234423 267912 334890401868 
36'70 50608 67344101016134689 168361 202033 235"05 269378 ::136722404067 
36'80 50784 677121U1568130424 16{1286 203136 236112 270848 338500406272 
36'90 51060 68080102120136161 1702011204241 238281 272322340402408483 
37'00 51337 68450 10267[) 136900 1/11251 205350 2395"5 273800 342250410700 

37'10 51615 68820103280137641 172051\ 206461 240811 275282 344162412923 
37"20 51894 69192103788138884 172980 207576 242172 276'f68 345g60 415152 
37'30 52173 69564104346139129 173910

1

208693 243474 278258 34.7822417387 
37'40 52453 6g938104907139876 174845 20g814 244783 279752 349690.419628 
37'50 52734 70812100468140025 1'15'(81 2101:137 246093 28125 851562421816 
37'60 5S016 706881060321418'16 176720 212064 247408 282752 85S140424128 

~r~~ :~~ ~~~:~~g~r::i!~~:: ~~~:g~ ~i:~;: ~:g6!~ ~~~~ :m~~4:::i 
37'90 53865 71820 10Tf30 143641 179551 215461 251371 28728~ 359102480928 
38'00 5iloO 72200108800144400 180500 216600 252700 288800 361000 4SS~ 

38'10 54485 72580108810145161 181451 217741 
38'20 64721 72962 ]09448 145924 182405 218886 
38"30 55008 73844110016146689 183361 220033 
38'40 55296 78'128110592147456 184320 221184 

:::: ::;~ ~:i~~ gg:~ ~!:;:: i~:~:~ ~~:~~ 
38'70 ~:= 7t8j4112826149769 187210 224658 

~;:: ~1~ C m:m~;~f~~l~g ~~~g 
1'9'00 57087,.;60601114076162iO( 111012, 223160 

254031 290322 362110248648B 
255367 291848 864810487712 
256705 298378 366722440061 
258048 29491 86864044-:4868 
2511l!S92 296450 87056.'J1444676 
260748 297992 872490 446988 
262095 299538 874422 449801 

2634~~ 80~1:08 87686~'51682 
26481, 802 ,87830U_8 
266115 S04 3802 456800 



39-10-44'0] . SLOPE PORTIONS, li~ 

TABLE 111.-0' Earthwork In Cutting or Emllankm8llt for ....... 
Slop. of 100 feat length In Cublo Feat, Surfaoe of Ground Level, 
height Inoreaelng by '1 foot. 

.;;i I: ill 
'~r.:. i: 1 : 1 : 1 H: 1 2: l 1 2b : 1 13: 1 i 3i : 1 4: 1 5: 1 i 6! 1 

111.9 1 __ 1 __ 1 ___ 1 -_ -1----- .--.- _",--._-_ 
39"10 57330\ 76440114660152881119110°12293201 267540 305762 3822021458649 
39"ZO' 576241 76832115248153664 192080 230496

1 
2tll:~9I2 307328 384260/461092 

~:::g ~J~~~! n:i~ ~~:!~~;}~£~:~I i:!g1~ ~~~~~!I ;~i)~~~ ~~g~~~ ~~~~~~i!g~~~~ 
39"50 585091' 78012117018i1560:l5i1930:l1l 23tlmi 2,ilQ43 312050 390062/4(>8015 

~: ~g :~~g~ ~~~g~ g~;~~)i~~~~; ~~~gi~ ~~~~i;1 ;~!!i~ ~;!;~; ~:~~~~j!~~~~~ 
39'80 59401.1 79202118803i.1584041198005 2a7606 2i72U7 316808 3~6010\475212 
39"90 59700, 'I960111940(J'l.39201 199001 2RR8QI 278601 1-1184021 891::<W2\477608 
40'00 60001lj soooo 1201l00!160000 2UOf)OO 240000 280UOO 320000 !OOOOO,480000 

40'10 60300; 80400120fiOO'ltiOSOI 201001 2412011' 2111401 321602 402002 14824:03 
40'20 606011 808021212031161604 Z02()/)':; 242{06 2821:10', 323208 40401014S4812 

:g:~g gr~g~[i ~~~g: g~~i~,:~~~~f~ ~g!g~~ ;!~~~~. ~~~~~~ ~~~~~~ !~:g!~j!~!:!~ 
40'50 61509 820121281)1E"Il6402a 205031 24603711 2HiV4!} S2805(J 410062\4-~2075 
40'60 61813182418123627\164:1)36 206045 24i254 2t\IH63 329672 412090 4_~i508 
40'70 62118 82824124236,'165649 207061 2'48743 289885 331298 414122496941 
40'80 62,124 SS23212,1848',1664.64 208080 2496911 291312 332921:1> 416160499392 
40'90 627301 836401254-60\16;281 20910l 250921 292741 334562 41820215018H 
41'00 63037/ 84050 126075!.168100 2101251252150129.n~'5 3362001 42025050!300 

41'1 6334-5 SH6D 12669)168921 211151 2lj3381 295611 337842 4223021006763 
41'2 63654 84WI212730):\1169744 212180 254616 297052 339488 42436°1509232 
41'3 63963 852tH 12;9261110569 213211 255853 2984<95 341138 12tH22 iill701 
41'4 64273 85698 1285471171396 2H2!5 257094' 299943 lH2792 428490514188 

:r: :!~~~ ~~g~ g~;~~lg~~;~ ~~~~~~ ~~~!~~I ;g1~:~ i!~i~~ :~g~:~l~~~n~ 
41'7 65208 86lfH 1304-16h 73889 217361 26083H 304305 347778 4347221521661 
41'S 65521 87.'J62181043ilH724 218405 262086 305767 349H8 486810 524172 
41'9 65835 8'/780131670175561 219451 283341 307231 351122 4380021526683 
42'0 66150 88200132300·176400 22050() 26<!600 808700 852800 441000[529200 

42'1 66465 88620132930117724-1 221551 265861 31Ulj'I 35H82 443102531123 i 

42'2 66"81 8904213356ih 78084 222605 267126 311847 856168 445210'1534252 
42'3 67098 89464134196178929 223661 268393 313125 357858 441322536787 
42'4 67418 8988818488217!n76 224720 269864 314608 359552 4494:4-0589828 
42"5 67734 i0312131i468180625 225781 2.0937 316093 361250 451562541875 
42'6 68053 ~0788 186107181476 226845 272214 111 7688 562972 45S1l() 544428 
42'7 68373 91164136746182329 227911 273493 SHI075 864658 455822046987 
42'S 68694 915i2 187388 183184 228980 274116 .320572 366868 431960 64$552 
42'9 69015 9202011138030184041 230051 276061 322071 368082 460102552123 
43'0 6,337 92450138675184»00 231125 217360 323575 369800 462250554700 

43'1 69560 92880\139320185161 282201 2'/8641 825081 3115..1 46H02557288 

:n ~~~~ :~m mm :i~m mm ~m~~ !;~~~~ ~;~;i:1 !~~~~ ~m~~ .S". 1068;1 94178li1267188556 285"5 282634 8296;'.:1 B767t2141()H~~ f.660fJ8 
43'S 70959 94612141918189225 236530 283836 331182 878439 473051567675 
43·. 71286 95048142572190096 231&20 28514-4 832668 380192 475240570288 
43·7 11613 954841432261»0969 2387)1 286458 384195 S81i'S8 4'17422572907 
43'8 71941 9592214388319184 230805 281766 335721 388688141t6~~ .15532 
43'9 12210 W860H,54VI92121 2,OIl()I 28~1 8812/11 8&442 '818l!!~:8168 

,44'0 12600 96800,14520011&3600 242000 2»0400 1!lI8800 387200 484000 58OS00 



PRACTICAL EARTHWORK 'l'ABLES. 

TABLE 111.-01 EartlIwork In Ctlttlng or Elllbanllmlllt for NIe 
Ilopes of 100 feet length In Cllblo Feet, IlIrf_ of GrOlind ....... 
height Inoreaalng by 'I foot. 



4&1-54'0] SLOPE PORTIONS. 

TABLE "I.-Of IlU1hwerilln CvttInfr or Im""'_t for ., ..... 
lIopee·of 108 feet length In lIabla Feet, lurf_ of Crvund La. 
height Ino ..... lng bJ "1 foot. 

!~ ~I~~\~\~~~~_'_~~I~ 
49.1 OOiOU205401808101\241081\ 801851 861621 421891 482162 60210212S2i8 
49.2 90174121032181548242064 802580 868096 428612 484128 605160 726192 
49'3 .114812152418228724304"\ 308811 364673 425586 486098 607622125H47 
494 '1618 122018183027244036 805045 366054 427063 488072 610090732108 
49·6 91884122512183769245025 306281 867537 428794 4"0050 612562185076 
49'6 gJ2661S6008184312'246016 807020 8Sg024 480528 492(182 616040788048 

:::~ :~~~ l:~~ i::~~i\i!~g~: ~~~~~! :~g~~: ~~* !:~~~ :~~~~~ ;!!gi; 
:::: ::~:g i:: i:~xg~J~:~~ :g~~ :;:g~ ::~~ :~ggg~ :~~~ ~:~~ 
50'1 941251155001882511

1
251001 813151 376501 489252 602002 621502153008 

10'Z 94501126002189008252004 815005 878006..tUOO7 504008 680010756012 
60'3 94878126504189757!25300"11 516261 379M3 442766 606018 6826227l)aQ27 

:~:: ::~;: ~i~~~~ ~:~~~:I~~ig;: ;~~~~~ :~~~;* !!!;:~ :~~~~~ ~~~~~ ~;!~: 
50'6 P8Q18 12801Blg2027 266086 820045 884054 148068 512072 6400i{) 768108 
60'7 ~s~s 128a24 1»2787 2{)704~ 321311 886578 449886 614098 642622771147 
50'S $677i 129032198548 2580641 822580 887096 461612 516128 6olM60 774U~2 
50'S 91160 129540194.311 259081 823851 888621 458892 618162 6477027172'S 
51'0 81587180050195076260100 825125 890160 455175 520200 650250 '{80S00 

51'1 »n20 180560 195841261121 326401 891681 456962 522242 652802788868 
51'2 9880., 1S1072196608 26214:4 32768'0 393216 458752 524288 655860786482 
51 '3 986881815841117317268169 828'961 S~475B 460646 526888 657922 78~501 
51'4 99078182098 aS147 64196 380245 896294 462348 528892 660490792588 
51'S 99459182612 1989U 265225 881531 ag7837 464144 530450 -668062 795676 
51'6 j984618812 Ij9692266256 882820 899884 465948 /lJl251' 798768 
51'7 100288 1886H 200461261289 834111 400¥S8 461156 584518 668222801867 
&1'8 100622184162201245268824 855415 402486 46.{;61 586648 610810604072 
61'9 101010184680 202126.861 856101 404041 471882 538722 678402608088 
5Z'0 101400185200 202800 270400 838000 405600 478200 540800 616000 811200 

407161 
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TABLE III.-Of Earthwork In Cutting or Embankment for"slngle 
Ilopes of 100 feet length In Cublo Feet, lurfaDO of Cround Level, 
height Inore .. lng by '1 foot. 

1_'1 'I: I' -, ~l :i: 1 1: 1 il~: 1 2: 1 : 2!-; 1 3: 1 : 3; : 1 I 4: 1 5: 1 !, 6: 1 
a:: • '\ I I ·,--':·---'-----1-- ----1-
54'1 109755146340219511 292681 1 365851 439021 512192 5tlJ362 731702 87804 
54'2 llO~61146882;220323 293764i3672051 H06i6 514087 587528 734410 87829' 
54'3 IlOo6b 147424,~21137 294t149 368561 442273 515986 589698 737122 88454 
54'4 11097614796812219522959361 369920 143904 517888 591872 739840 887808 
54'S 111S84148512[222769297025 371281 445537 519794 5940.')0 742562 89107 

:::; ~g~~~ i!~~g~!~;~~~~ ;:~~~~! ~~!~ir !!~~i: ~~~~~~ g~~!r~ ~!~~~~ ~~i:~7 
54'S 112614150152~225228 3003041 375380 4-504561 525532 600608 750760 900912 

~::~ g~~;~I~~~~~Z:;~~~~i ~~1~~l/ ~~~J~; !~;~~~i ~~~~~! ~Z~~~&I ~~~~~~ :g;~g~ 
55'1 11380°1151800'227701 303601; 3'19501 455401 531302 6072021 759002 910803 

i;:~ g::~~!~~~~~;,~~~;;~ ~g~~~~~ ~~g~~i 1;~~r~ ~~~i~~ ~~~:~~I ~~!~~~! :g!~~ 
55'4 115093'['158458 :23018'/ 306916: 3t136ol:5 460374 537103 613832 7672901 920748 
S5'S U5509 154012:231019308025, iHlfi031 462037 539044 6160501 7700621 924075 
5S'6 11592615i568:2BI852 309136, 386420 463704 540988 61827217728401 9274-08 

;;:~ ii~;!i i:~~~~:~~~~~~ :~~;i~~ ~~~~~; :~~~~~I ~!!~:~ ~~~;~~ g~~i~' ~~~~:.I 
55'9 1I7180iI56240,234061 312481' 3906011 4687211 546842 624962 781202\ 93'''3 
56'0 117600:156800,2352003136GO! 392U00

1 
47(14()01 548tWO 627200 7840001 940800 

56'1 1l8020iI57360:2B6041314721: 39340114720811 550762 629442 786!:102 944163 

:::~ ~~~~!~Ii~~::::~~~~~~ ~i~~:~i ;~~~~~ !~~r~~1 ~~;~;~ ~;;~~~ ;~;~1~ ~:~~~; 
56'4 119286i159048 238572318096' 897620 477144 556668 636192 79524.0 954288 
56'5 119709,\'1511612 2394UI 319225: 399031\478837 558644 638450 798062 957675 
56'6 120126160178,2402623203561 400420 4805341 560618 640712 800840 961Q68 

~::~ g~~~~'i~~~g'i;!i~~~ ~~1~~:\ !Z~~~t !~~!~~i ~~~~~~ ~!!~1~ ~~~~~z ~~;~r' 
56'8 121410iI618801242821IS2S'161: 404701\ 4856411 566582 64:7522 809402 968283 
57'0 121837i162450!243675324900i 406125 4873501' 568575 649800 812250 974700 

57'1 1222651163020124453132604111 407551 489061 570572 652082 815102 978123 
57'2 122694163592,~45388327184 4089801490776 572572 654368 817960 98105 
57'3 123128164164246247 S28829! 410411 4924931574576 656658 820822 98498~ 
57'4 12355316478824 7107 S294~6) 411845 494214 576583 658952 8236\101 98842 
57'S 123984165312247969330625, 413281· 495937 578594 661250 826562 99187 
57'6 124!\,l6 165888248832 3317'/6i 4147201 497664 580608 663552 829440 995328 

;~:~ ~~!~~~ ~~~5:~ :!~~~~ ~~;~::i :~~~~~! !~~~~~I ;~;~!~ ;;~~~~ ~~;~i~ 1~~~~: 
57'9 12671516762025H313352411419051 502861· 58~672 670482 8381001005723 
58'0 126150168200252300336400 420500 504600 588700 672800 841000100920 

58'1 126685168780253~711:1375611 421951 
58.2 127021169360.254043 38724 423405 
58'3 127458 I ~24861 
58'4 1278961 426320 
51~5 1283841 427786 513337 598894 6844050 855563102667 
58'6 1287741 429245 515094 600~4S 686792 858490103018 
58'7 1 130111 5168541602996 68(1138 861423103370 
58'S 1 082180 518616 60W. 691488 8M3 103128 
SS'9 18009,6, ,1,1,5461 • 60190346921 4886.1 620380 6()7111 698842 8673031,6407 
59'0 18058 , ~!40W 261075 S~8100 .55120 622150 600176 696200 8702 110~'B 
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fAIL! III,-Of Earthwork In Cutting or Embankment for slnp 
Slopes of 100 fl.' length In Cublo Feet, lurfa .. of Cround Lavel, 
hllght Inoreaslng by1 foot. 

~.tfJ~ 1 i ! I := -;; 1'1 1,1'!' 1 2, 1 21,1 3,1! 3!, 1 4' 1, 5,1 6,1 

5~~1 130930174640';261861349281\'36601 523'22!611142 698562Is732021047443 

;;:~ i;i:~~ i ~~~~~i,~:;~:~ ~~~~1!1!~~~~~ ~;~!~~I' ~~~~~~ ~~~~~~! ~~~i;g i~~~;~ 
59'4 1323131 76418126{626 352836'144-1040 529252 617462 705672i 8820901059504 
59'5 1327591770121265518354025442531 531086 619543 7080501 8850621062072 
59'6 133206177608266412355216 4-44020 532824\ 621628 710,(321 888040 1065648 
59'7 133653 17~204;267306 3564091U5511 534612

1

623716 7128181 891022106922 
59'S 134101178802'268202357604 H7005 5364,04 625807 715208' 894010107280 
59'S 1345501790100 1269100358801 448501 5382001 627901 7176021 897002 )076400 
60'0 135000!18uooo1270000 360000 450000 5 tOOOO

I 
6300001 720000: 900000 108000 

60 1 1B54~011806001270900 3 120 .rr01 541800'1 6321021 7224021 903002108360 
60:2 1359~hI1S1202i271803 3~2'1O! 4~3~05 5436061 6342071 724808! 906010108721 
60'3 1363531181804:272606363609454511 5452121 6363161 727218! 9090221090424 

:g:: im~~m~~~i;;m! mm m~~~ ~m~;1 ~!~;~:i ;~~g~~1 m~!g i~:~~~. 
:g:; ~~~i~~;i~:~~~::~~j~; ~~~!!~ !~~~!~ ~~g~~~l ~!!~~~I, ;~!~~~: :t~~~g ~lg~~~8 
:g:; ~~~~~t!i~~~~~i;~~i!~ i~~~~i !~;~~~ ~~~~~~\ ~!~~l;11 ~!~~~~\ :;g~~ g~~:: 
61'0 13~53711860f.iO;279075 372100 465125 5581501 651175', 7H200! 930250111630 

61'1 139fH'5i186660i279991373321 466651 559981i 653312\ 746642\ 9333021119963 

61'2 140454 !187272,280908 374544 468180 ;~~~~;l ~~~i;~! ~~~~~~'I ~~~~~g n;~g :r: i!~~~~li~~!~;:~~~~!~ ;;:~~: !~~~;~ 567294\ 659743~ 753992! 942490113458 

:~:; ~!~~~!,I~~~g~i~~~~~~ ;~~!;~ !~~~~~ ~:~i~rl :~l~:~i ~~~!igl ~!~~~~ g;~~~4 
61'7 142758190344,285517380689475861 571033, 6662061 7613781 951722114206 

:l:: ~!~~~~\~~~~~z!~~~~~~~~~~~i !;~!~~ ~~!~!ill ~~t;;~l ~~~~~~i :~~~~gg!;~r 
62'0 1440150\192200:2883003844.00480500 576600 6727001 7688001 961000115320 

I I i 
62'1 144615119282°1289231 385641482051 ~~~~~! ~~i~I~l ~~1~:~i ~~g1~ n~~~ 
62'2 1450811193442290163386884483605 582193 6792261 7'624819'0322116'3B 
62'3 1455481194064291097388129485161 't 

62'4 1460161194668[292032389376 486016 5588o~0.364, 668B3'o~09~'1 ,78'BI2'o?0' 997736o~6420 11116,8'S'27 
62'S 1464841953121292969390625488281 'I; 

62'6 146953195938293907391876489845 581814 685783\ 783752 il79690117562 
62'7 14142311965641294847393129491411 589693 687982 786258\ 982822117938 
62'S 14785611971421295713394384492855 591426 691097 788768 l 985710118285 
62'9 148365iI91820,2967S1\3V5641 494551\ 593461 692372 1 791282i 989102118692 
83'0148837\198450\29767513969004961251595300 6945751'93800\ 992250119070 

63"'1 149310\199080j298621!398161497701 597251 696782 79632219954021194502 
63'2 }49784 199112,2i9568j399424 4119280 599136 6989921 798848: 9985601198212" 
83'3 15025820034413005161'400689500861 601033 '012061 SOI37S:t00172.1202066 
63'4 lii07331.00918i30I461 401956 502445 60'934 703423 803912i'004890 1205863 

::: ~~i~~:!~z~~~~I;gi:~;l!g:!: ~g~~~~ :g:~:1 ~g;::: ~g:~~J~~g:g ~~::~~ 
61.7 152163202884 B0432'11405769 507211 608659 710096 8115&8:10144221217307 
83'" 1 6105.66 712321 814088110)76101221182 
83'9 1 0401 612431 714662 816642'1020800 1224063 
84'0 1 720iWlO6OO 512Q()0 614400 716800 811200:10241)00 122880( 

I ' 



128 PRACTICAL EARTHWORK TABLES. [64'1-69·1) 

TABLE III.-Of Earthwar.k In Cuttlne or EmIIIIIIIun,nt fer ~ 
II ..... of 180 feet IIIIIgth In Cllblo Feet, IlIrf_ of CroIInd-Level. 
height Inore.elng bJ '1 foot. 



69'1-70'0) FINDING AREAS OF CROSS-SECTIONS. U9 

TABLE III.-Of Earthwork In Cutting or Embankment for .'ngle 
.~", 180 'aat I8Rgth In Cubic FIlet, SurfllOll of CrowId Laval, 
'""gIIt 'lIOt'INI8'ng b, '1 foot. 

:}~ iii, I 101 "'liz, liZ!' 1 ~I~I~~~ ;,:.s_! _______ ! __ 

69'1 i17~050 238740 36811014774811 5g6851 7162211835591 1 95496211937021432448 

:::~ 'i~~~~~: ;!~~! i~~i~~l!~~t!! ~~~;~~ 718296\ 838012 957728119716014366» 
720373 840436 9G04"i181200622144074 

69'. ·180613 Z,OBI8 3BIZ2lB1636' 60Z045 722454) 842863 96327212040901H490S 
69'S /1811842415123622684,83026 603781 724537 8462>8 .6605011207562144907 
69'S 181656242208 63312484416 605520 726624' 847728 96883212110401453248 
69'7 182178 2-!2904 364356 485-809 607261 7287131850165 9716181214522145742 
69'8 \182101

1

24S60zij65403 487204 60'005 730806 852607 97440812180101461612 
69'S 183225244300366450[488601 610751 732901 855051 911202112215021465803 
70'0 18375°\24500°136750°1490000 612500 735000 1':157500 1;180000122500°

1

147000 

Chapter lV.-Application of the Tables I, II and III, fol' 
Finding the Areas of Cross-secllons of Embankments 

and Cuts. 
24. Calculation of Area of the Cross-section of a Bank 

or of a Cut when the Ground is Level Across.-From Equa
tions 24 and 25, Art. 18, p. 9, we have (Figs. 1-2): 
A = The area of the cross-section = h<1+! <1' (8 +S') ... (35). 
Where S=S" A=hd+d'S '" (36). 

'the area. can be found from the known values of D, d, Sand S1, 
Ex. 18· Let the top width, b::ZQ', heightuf bank, d=1O"5'. and side· 

slopes;::::)! to L Required the an-,a, of the cross-B6ction, A. 
,', A==bd+d2S==20x 10'5+ IO',Yx !=210+ 165'375::::375'37.3 sq. ft. 
From. Table I, pp. 10 and 48, for central portion for depths of 0'5' 

and 10'=(10 c, ft. and 200 c. ft, i.e., total=210 c. ft,} is found for a. width 00'= 
2X 10', lind heights, 10'+0"5=10'5'; and from Table n. p. 74, 165'37 is found 
for slope-ra.tio, 3 to 1, a.nd height 10'5', 

Ex. 19. The top of an embank.ment is 5' wide, height of bank = 12', front 
and rear slopes are 3 to 1 a.nd 2 to 1. fiequired the a.rea of cross-section. 

A=bd+jd2 (S+Sl}=12x ox l" 122 (2+3);;:::60+360=420 sq. It.. 
From the Table I for the central portion, pp. 16 and 48, we find for 

heights of Z and 10' (which added together equal 12'), &Ild width 5', theAreao[ 
Cl'OSS..section 64=60 sq. ft., also saIne from p. 28 for height 5')(; width 12'; and 
from the TabIalI for the slopes (po 77) we find for a. height of 12'. and Bide 
slopes, 3to 1 and 2 to 1, the Q.re&2 to be 216 sq. ft. and 144 sq. ft .• respectively, 
and these two a.ree.s equalS60 sq. ft, which can also be found from column for 
sloPf', 5: 1, at 12' height. Hence the total area =60+360=420 sq. it. 

Ex. 20. Find the &re8B of Cl'flSS-sections of pieces of earthwork on side
long ground in Examples 3 and 4. respectively, on pp. 6 and 7. 

In Ex. 3, CR;:::depth of equivalent cutting=25'44', By Eqn. {4). A:::; 
1d+flllS. From Table I, pp. 31 and 51, the central portion btl=131J'S6+480_ 
ItO·56,sq. ft. for depths of 5'44' snd 20' ::::-2U<44'1 and width of roadway 241

, 



130 PRACTICAL EARTHWORK TABLES. 

From Table II. p. 104, the slope portion d'S=970'79 sq. It,. for • depth 
25'44', and two side slopes Ii to I, or taking for 1 slope of 8' to 1. 

:. The area of oroea-section==610'66+970'79=15S1'SS sq. ft. 
Ex. 21. In Example 4, CR::::depth of equivalent outting=14'55 feet. 

From. Table I. pp. 29 and 49, the central portion, bd, for a 
depth 0114'55'=(4."55 + 10') ond bl'llOdth 18'=81'110+ 18O=2611J() sq. ft. 

From Table II. p. 83, the slope portiOIlB tVS 
for 8 depth of 14'55' and side slope 4 to I ._ ... ==423'40 " 

:. The a.rea. of (lrosb·section=261·90+423'40 ,.. ==685-30 " 

25. Calculation of Area of Cross-section of a piece 
of Eal'thwol'iI: In an Embankment wben the Ground has an 
uniform Side·long Slope not Intersecting the Base;
(Fig. 8). 

Fig. 8.-Cross-section of & Ba.nk or of a Cutting on Cross.slope not 
Intersecting the Base. 

lstMethod.-AreaABEL=!{ x, x 'Ill + (1/,+ y,)b +"'r x 1/r }(87). 
Substituting the values of Xl, '!h, x,., and 1Ir given in equations 

(4), (5), (18) and (14) on p. 4, we have 

A= 2(:~~8ld + -!s;)' +db+ 2(:::Sll d- 2~J'" (88). 

If 8=S., Eqn. (88) becomes 

. A.~( S.'Sd'+S:' +bdB.' )/(5,,'-S') ... (89). 

2nd .ethod.-Let LA. and BE be produced to.meet in F, and 
S.=S, (Fig. 8). Hence Area of A:BEL·= 

AA ,t, ELF- ,t,A:BF=!(FQ x (W,+ W,)-l A:BxCF 
bnt AB=b; FC=b/28; and FQ=d+b/2Sj 
W,+ W,=S.' (2 dS+ b)/(S.' TS') ; 

j~:+;A=S,~~.(I\+ :s)'-~+ .. · ... (40)-

, ~ formula i. OOnvenient lor use with;' T~ of Squares. 
"i~ 
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8r1t Method-Area of ABEL-Area ABDL-.6.EDL (41). 
(Fig. S)~ This is suitable for use with the Tables r, II and III, as 
.shown by Example 23 given below:-

4th ldethod.-Area of ABEL (Fig. 8). = 
Area of .6. LHG, - Are& of A LHA - Area of .6. BEG" 

h'p h'I 
=-2-(8,-8)-"2(8,+8,) (42). 

Ex. 22. Find the A ...... of CJ'OS.·sectlon of a Bank bav:lng a top 
width of 16', and side slop.sl to I, aoPOSS .. plee. of ground Wltb a 
"ross-slope of 4 to I, centre-height of bank 10'. 

By Eqn. (39) .bove, A=(4'X IX 10'+ 1"416' +16)( lOx 4')/14'-1~=281·6"'1. ft. 

By Formula (40) above. A= ~~:!( 10+ 2 :61f - 41!~1 =281'6 sq. ft. 

Calcula.te Xl and x., a.nd then by the a.id of Ta.bles I a.nd II, go on as 
nnder:-

XI= 8(SSc~~lb) := 16'. X T= Slk~!-!b) =6'4\fromEqns. (IS and 14) p. 4. 

Slope·ra.tios, for .6 ALF=l-i:=f for.6 BGE=l+i=ll. 
FrOm Table If area. of oentre portion for a. height of 10' 

and top width 16' (p. 48)= •• , l601l "'I. ft. 
From stope Table II, a.rea. of A ALE for a. slope-ratio i and 

height 16' (p. 85.)= _.. ... 961) " 
From Slope Table II, area. of ~ BGE for a. slope-ratio It= 

ix2landheight6'·4=jX51"20lp.66) '" ..• 25'6 .. 

Total , •• 281'6 " 

Ex. 28. Find the Area of Cross-Iectlon of a Bank on Side-long 
Ground In Example 2, p. 4-
From Table I, pp, 51 a.nd 45, &ree. of centrQ,1 porti()n for depth 
28'576', say=28'SS=2O' +8"58, and top·width 24' =480+205'92 =685'92 sq. f •. 

From Table II, p. 111, a.rea of el()pe portion for a. slope of 
3t.alam.lthaaalll8lteight-2S'i)'18'=28'd8, say", _1226'22 " 

~ '. Area. of ABDL=685'92+ 1225"22= ••• -1911'14 " 
From Table II, p. 93, Dednet ..... of .6. EDL, 'lope portion, for 
_heigh' of 19115foulopesof 4 to londl, tol=7001JO+298'OO=1094'5lj .. 

• ". The area of the:b&nk = 816'34, " 
By formula. a.bove (41) the result is also 816'n Bq. ft..,rter working to four p_ of deoim&ls for the _, height 9Jj'·ll7S. 

16. The Increase In Area Due to Side-long Gl'Ound.
Referring to Fig. 8, we have the iDe ........ in area of a bank or ent 
dne to side-long ground over ground considered sa level across .. 
indieated by the Eqn., 1= Are& of .6. L.fQ - .6. QEe. And subati· 
1;Uting the values of W, W ... db d. in Eqns. 6-9, p. 4, .... e have:-

I-(W.-d,S)..!t -(W,+doS)~ - S~~+Sd)' '" (U). 
2 :I, -8' 
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Ex. 24. Find the Inerease In Area of Cross-seetluns due 1 
side·long ground over ground consid.ered as level across, whe 
the depths of a euttlng, 20 feet Wide at bottom, at the eentt 
line a.e 0-0,8-2,6'1,8'1,11'1.18-2,14-6,13-8,9'8, 4-7, O'O'feet, eve, 
60 feet apar>t; the tl'ansverse and side-slopes being 6 to I an 
Hto1, respectively. (See Fig. 14, p.l46.) From Eqn.43, p. 131, \ 
have:-

when d=O, 

1',) (lO+3'2x }-5)-
36- :l2.3 9 73,} sq. ft. 

1';) (lO+6'lxl'5) 
:= -- -36_:t~-"-=16'298 sq. it. 

Similarly, when (~=H~7:- 1:~B~~J.~sq. ft'l when d:14:6> I=4.):~7 sq. ft. 
"d_1l1,I_.1I.)jM" "d_133,1=39866" 

" d=l:~':!', 1=3P·46~., "d= 9'S',1=27'115 " 
, " d;;;:.:4'7',I=12'92 

27. Calculation of Areas of the Two Divisions of 
Cross-section of Earthwork when the Ground intel'secl 
the Base (Fig_ 9).-Here ON ~A1L~h" ()A~(OA1- AA, 
CD~EBI ~It,; OB~(BIO-BBd. 

G.--------- -~- --- -w- --- --, , r 

'. ,C' 
" : ..... ~ .. 

'. , " 

- : 0: "" F 
.~~x~: ~~ .. -:-~~b;;:.::-=:;:_~---.-b~;~ :-_ _j 

Fig. 9.-Cross-section of a Road along a Hill.side when the Cross-alope 
intersects the Base. 

(a) Area of the Larger 1:::. OAL In outtlng (q.v., Art. 1, 

1" 7.) =1:::.0A1L-1:::. AIAL=! (OA1xON -AA1xON) 

~! hrxOA~ {dS,+ !!...}·{2 (S,-8,) (44 
- 2 . 

(0) Area of tile Smaller 1:::. III ballk OBE =! OB ~ '" 
=Gb-dS.!'/2 (S, -8) .. _ (4: 
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When Q, C, 0 oolnolde, the L;s wlll be equal, and d ~ 0 

zero), ind OA=OB. 

}~x. 25. Take Ex. 7, p. 8, OA=; 12', OB:::::8', h,::=8', h,=S'. 

la} Area. of Eart,hwork in Cut,. .t::. OAL=ix8x12:::::48 sq. ft. 

(11) " " Bank, A OBE==!X8X8=:32 " 

From Table II. p. 6~, find the Area. of Eatthwork in Cut, f::,. OAL, for 
height of h,::=8' and combined slope-ratio (S.- 8)::::.(2- It= it to be 48 sq. ft. 

From Table II. p. ti9, find the Area. of Earthwork in Bank, A OBE, 
)f heights h,:::::8' and combined slope-retia (2-1)=1 to be 32 sq. ft. 

28. Find the Area of a Three·level Section with two 
Ipper Warped Surfacas.-Let ABEQL be the Cross·Section and 

W, and W, (Fig. 
,- - - 10) be the dis

tances-out or side-

widths on the left 
and right, and 

hi. hn the side
heigbts above (in 

GRSe of cut) or 
below (in case of 
fill) grade of left 

Fig. 1O.-Area of a Three-level CrOSl!l-section. and right slope 
legs respectively; W=Wl + Wn d=CQ=centre-height, 8::athe 
lope-ratio, b=width of bed. Then the area ABEQL is equal to the 
,um of the L;s DLQ and DEQ minus the 6 ABD. Here CD = bj2S 
nd DQ=(d+b{2S) . 

. '. A=( d+ls)'-,¥s (46). 
This formula will give mathematically correct results; hut for 

,_tical purposes approximate slopes of EQ and QL may be 
.etermined. We know h{ and hr ; deduct these from, d, the centre
!eight; and w. get Q. and Ql. We know W, and Wr being 
qua! to k,S+b/2 and h,.8 + b/2<espective!y. Then from Table II, 
nd (knowing the slopes ED and EQ) the area of b EQD 
) which add are& of L; QDL, similarly found. Deduct from the 
lmhined result the area of L; BAD of height b/28, and aid'<HIlopes 
to 1. 

Note that in the above forma!& b'/4S is constant for the ea.me 
'idth of bed o,nd tide-slopes. 
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Ex. 26. FInd the Ar ..... of two parallel Cross·seetlons Jla.,lng
two wa.rped sur races. the wIdth of bed beIng 20 r.et. the sljle-
slopes, U to 1. The following a.re the field-notes: 

28'9! 0 ! 481l 
AtpegO:- +12'6 ~6 +22'0; 

At peg 100 ;-+~r:! I +~4'S I +::~; in which the n1tmeralor8 are the-

8ide-widths, the denominator8 are the heights above grade, and + denotingcut,_ 
tuld _ fill. The student will do better to draw his figures in these ca.BeB. 

( ")W b' ( 20 )71'9 20' .·.A= d+'2S 2'-4"8= 18'6+ 2X1i T-ff=841·64sq.ft. 

A,= .... " = (14'8+ Wl~'4 -~'=656'74 " 

To find the area from the Table II: We have to .find d - k/= 18'6-
12'6=6'; h,-d=22-1S'6=3'4'; W/=2S'9', W,=43'; ,', The slope-ratios· 
of EQ=6+28'9= -2076; and of QL=3'4+43= '0797. The slope·ratios ot 
ED and DL will be reversed and equal'66BB; tl'nd b/2S=6·66. 

:. Theoombined slope-ratios of QE Bond ED='OO66+'2076=·S742. 

,', The combined slope-ratios of QL and LD='66666 - '07907 = '5876, 

Now find, from Table II, p, Ill, Area. of l:J.. EQD for height 28'9' and 
slope-ratio 1=417'60 sq, ft_ and hence for '8742=417'60X '8742=365'070 sq. ft. 
Find, also from Table II, p, 123, Area of l:J.. QLD for height 43' 
and slope ratio 1=924'5 s. ft, and hence for '5876=924'5X '5876=543-236 .. 

908'806 .. 

Deduot Area of .6. ABD for height 6'66' and slope-ratio 3= - 66'530 " 

841 '776 sq. It .. 
Similarly the area of the other section may be found. 

29. The Area of a Five-level SeotioD havlDlI' Four 
WarpedSW'faces. 

jl;!'ll'l."iII\f.~~~" -Let ABEFQJL. 
be the cr_tion. 
This may be separat
ed into the C, ABQ
and the two quad
rilaterals, AQJL 
and QBEF for thO' 

Fig_ ~ll.-Area. of a Five-level &oss-section. cal cu 1 & t i on of 

vola- by, ~ prismoidal formula. The Area of thec,ABQ=lb x tl • 

• "oh polygoiiei{("'.+",,) (Y'-V,)+(""+,,,)(Y.-lI.} 

,; T{",,+"'J (v. -11.)+(.,.+",,1 (v. -11.)+0"'" ••• (47). 
,~ . 
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Wllere ~b !II ; ~ 'J/'J ; Z31 111; IV'I y,; etc., are the co-ordinates 
of the angular pointe, co-ordinateB are to be taken with their 
proper algebraic&1 signs, East departures .nd North l.titudes being 
+ , South latitudes and West departures _; y co-ordinate&::II 
latitudes and a: co~ordinates departures. 

By substituting the figures of the rectangul.r cOoOrdinates in 
Fig. 11, we get the Area of the quadril.ter.l AQJL 

=~{(i + W,) (k, -o)+(W,+w,) (r-k,)+(w,+o) (d-r) 

+(0+ ~)(o-d)} =il (w,- i) (d-k,)+W,r) 

Simil.rly the Area of QBEF=!{{w,- f) (d-h,) + W,l }; 

.. Tbe TotalSeotlonal Area=A=l{(W,- ~) (d-b,) 

+W,I'+WII+b4+(W,-l) (d-b,)} '" (~8). 

If the points J and F are just vertically over A. and B; .nd 
if the center and extreme heights are the same, then the first and 
last terms disappear, and in either case the equation becomes: 

A=!IW,r+ W,l+bd! (49). 
From Tables the area of the section is obtained thus: First 

find the areas of the 4 trapezoids .nd then deduct the two t::.r slope 
portions below. 

Ix. 'J{l. Find the Areas of Cross·sectlons from the folloWlnll' 
Fleld·notes. the width of bed belnll' 20', slde·slopes Ii to I. 

Section 2: 

25'75113 \ 0 \ 18 I 40 ••• +10'5 +10 +16·5 +19 +2b 
24'25 10'5 0 16'5 37'75 

... +91> +10 +T2'ii +I'l'6 +18'5 

Section 1 : 

This is a. prqblem of the same kind as in Example 26 with the intermediate 
heJshts &nil their dlstan ... .""t added. 

By substituting the IigureBin the field.notes in Formula (48) above, weget 

A .... of Sec. I=t{ (1800-10) (16'5-2Al)+40x 19+25·75. lO+2Alx 16'0+ 

(13-10) (16·5-IO·5l}=668'75"". ft. 

a- of Sec. 2=j; {IS'll-lO) (12'5-1S'5)+37'76x17o§+24"25"lO+ 

jllh,J:2llic(IOll-!Ol 11211-11'5) } ,,1Sf71l8 .... 
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The areas may be found with tbe aid of the TabJ.!l II 
as under:-Take Section I ; thus we have 

I 
Area of Trapezoids. Area of .6 S. 

Net Area 
-E 1\1 el\ Theta. Area Side I ..d of 

Station. ~ d t~ 'd~~eB, from Slope I ~ Area. Section 1. 

IHorEi 0 1~5 ~-=-~ TableI. ~I~-------
F 10'0 10'25 12'75 1OO'fig HBE /10'5 82-69 

C Q 16'5 lS'2i'i 13-00 172'25 ALK 20'0 300'00 
J 19"0 17'7" IS-OO 319'50 

K or L 20'0 19'1)0 2'lt)l) 429'00 
'rotal Area ... 1051'44 = 382'69 668'7.'5 s.ft. 

Simllarly the uther sectIonal areB. may be found from Tables easily. 
If one end-arett is a fh-e-levelsedion and the next a three-level section, the 

inoluded prismoid is computed as a five-level prismoid, one of the imide 
distance-out and its height being each equal to o. 

30. Use of tbe Planimeter in Heavy Work, i.e., for 
large cuts and tills with Irregular Gl'ound.-It may be 
necessary to take the level and distances-out of other points on 
the cross-section in order to better determine its area.. These are 
taken by simply reading on the staff at the critical points on the 

line of cross-section and measuring the distances...out from the 
centre. The points can then be plotted on cross-section paper and 

joined by curved or straight lines. Then it would be well to find 
the area by the planimeter. The construction and use of this 
instrument have been described in Author's H Manual of Surveying" 

and need not be detailed bere. 

Chapter V.-Calculatlon of Cubic Contenta of Earthwork. 
31. Finding tbe Cubic Contenta of Eartbwork.-With 

the areas of cross..sections obtained, 88 shown in pp. 129-186, and the 
distances between them known, the contents of required embaak
ments or cuts can he ascertained by the following methOds:-

(1) By Averaging End Areas; 
(2) By Middle Areas ; 
(8) By the PrlsmoldaI Formala (the same as Shubhan· 

kar's Rule for Tank Earthwork); 
(4) ~dlng UP the Cublu Contenta of Longitudinal 

Layeri'" 88J'taIn eftlcaJ Intervals; 
(6) ~te by ._ or ContolU'll; 
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'6) By dividing up the Prlsmoid Into six oomponent 
PYl'amlds, anll then finding the total value of those 
component Pyramids. 

The first two methods consist, in taking a number of equi

distant cross-sections and calculating the cubic contents between 

each pair, either by finding the mean depth between two pegs and 

then finding the area of a cross-section of the cut or fill of that 
depth and to multiply by the length between the peg& for content, 

Or else by taking a cross-section at the middle point between each 

pair and multiplying its area by the same length. 
Whatever may be the shape of the maSs of earth intercepted 

between two parallel cross-sections it may be divided into prisms, 

pyramids, wedges 01' frustums of pyramids to all wbich, and therefore 
to the entire ma1:i&, the prismoidal formula may be correctly applied. 

32. 1st Method.-C&lculation by Average End Areas.
\Vhen the end areas are nearly erf7tal, not otherwise, the fOI'-

mula used for cubic content rna'" be: V - '.'~'1 + Ae )( L (~9 J - 2 .,. . 

Where L is the length of the portion of earthwork of which th~ 

volume V is req'dired, and A 1 and A2 areas of two cross~sections at thp 

ends. In estimating for a long line of road such a proceeding would 

be very laborious. If the sections are given at equal distances 

apart for an e'l.'en number of pegs, the following formula may be 

deduced :-Let AI' A2 Aa, etc., An be the areas of cross-sections at 

s11ccessive pegs the distances between being always IOO'=L, 
Let V,=i(A, +A,) L; V,=, (A,+A,)L; etc., etc.; V._, = 

A1l_ 1 +An 
--2-- Y. Lj and let V=V1 +V2 + Va + etc. + VII_I; 

then by adding V=LH (A,+A,)+i (A,+A,j+} (A,+A.)+etc. 

+! (An"l+An)=L H(A, +A.)+A,+A,+A.+etc. } ... (50). 
This formula is applicable at all times, when an approximate 

quantity of a cutting or embankment is quickly required; but it 

should be borne in mind that in the case of consta.ntly shifting 

gradients or naturaHy uneven ground the formula might give very 
inaccurate results. 

From the dtmJ<JDstration of the prismoidal {annula it will be 

soon that the prismoid coD.i,ta of: (i) the middle portion of frustum 
of & wedge, i.e., a A prism. and (il) the side portions consioting of 
frustums of pyramids. The oontent of the former is COl'l'eCtly 
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obtaint><! by multiplying the sum of the bases or end-are •• by ""' __ 

half the length; but to find the content of the frustum of "pyramid 
their bas .. are to be multiplit><! by one-third of their length. 

In the method of calculation by averaging the end-areas wo 
multiply the sum of the end-areas, which is composed of the priams. 
and ·pyramid •• by one-half the length; and hence, this method give. 
a result too large by the difference between a. half a.nd a third, i.e., 
by • sixth of the product of the bases of the pyramids by their 
length, z',e., the error in excess is 

SI!W::I'+h')-} (H'+Hh+h')}~tIS (H-h)'. ... (M). 
If this be calculated for each mass, and subtracted from the 

results obtained by averaging end-a.reas, the remainder will equal 
the result obtained by the correct prismoida.l formula, as in Table
Ex. 28 II .• p. 143. 

The value of tiS (R - h)' can be obtained from Tables II and 
III, contents for slopes, by taking ! of the quantities for their 
respective difference in height and slope, of course, taking l=lOO'. 

33. 2nd Method.-Calealatlon by the Middle Areas.
In this method the middle orea of each prismoidal mass is deduced 
from the middle or average height. i.e .• the arithmetic mea.n of the 
extreme heights. and is multiplied by the length. The results thus 
obtained are too small, their deficiency being equal to just half the 
excess of the first method. The contents of the prisms (middle 
portions) are correctly given, but that the deficiency is in the 
pyramid •. Calling their average or middle heights! (R+h). 
their middle ,ide·widths equal S!eH +h); their middle areas 
is (R + h)' ; the contents of one of them iSI (R+h)'; and or 
the two iSI (H + hi'; but the content of the pyramids is 
lSI CR' + Hlt +h'). Hence the deficiency of the method of middle 
areas is tile difference between a third and a. fourth. i.e.. a -h of 
the product of the bas .. of the pyramids by their length, or 

SI{
H'+Hh+h' (H+h)'}_SI(H-h)' ... (02)' . 

. --3-- - -4- 12' 

The corrections which are half that of the method of averaging 
end-ar ..... , thus calcula~ and addt><! to the above results would ag_ 
with the true. ones given by the pri"";dal formula. The value of 
lo- Sl ' be obtaint><! ,from the Tables II and III of elopes 
by t& , quantities 'for the respective difference. in .height 
and ctIope.,.l'Pplica.tiOll in Col. C_OfJ in Ex. lIS m. p. H3. 
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• 34, 81'11. Method,-The Pr;trmo;d is a solid baving puallel 
end..areas. and ma.y be composed of any combination of prisms. 
cylinders, wedges, pyra.mids, or cones or frustums of the same, 
whose a.piceS and bases lie in the end-areafl. 

The Prlsmoldal FOl'mula.-Let A" Am' A, = tbe end and 
middle areas of a. prismoid, or of any its elementary solids; 
A = a.rAa. of the base of a prism, wedge, or pyramid; h "'" altitude 
of the prismoid or elementary solid. Then we have 
For Prisms, V = hA = ih (AI + 4 A", + A,) (53). 

" Wedges, V =jhA = tit (A, +4 Am + A,) (54). 
" Pyramids, V=!ItA= tit (A,+4 Am+A,) (55), 

When for any combination of these, having a.ll the common 
altitude h we ha.ve the fonowing rigid formula. for all prismoid& 

V=ih(A,+4A",+A.) ... ... (56). 
which is known as the Prismaidal formula, i.e .• tke Shubhankar', 
Rule for Tank Earthwork. This can be applied to any solid of the 
form of a prismoid. 

35. Demonstration of the Shubankap's lIule, I.e., The 
Prlsmoldal Formula.-Let ABCDEFGI (Fig. 12) represeot a 
tapering prismoidal excl1va.tion of unequal cross..sections at its two 
,nds, ABCD and EFGI. Call the height of the lesser end h; of tho; 
greater end H i the breadth of base, b " the side~slope ratio is. 
S, and the length I. Then by extending the bottom surface ABGI 
and the top surface CDFE to meet at the line LM we bave 

Fig.12.-To Find the Cubic Content of a Pristnoid. 

l+x: x:: R: h; .·.lh+xh=xH; and x=fJ.1:h; .'. I+x =HI~h; 
and the Volume of Two Pyramida, on baaes AOD and BJO 
at tbe sides =!SR'(I+ .. ), by using the values of 1+", and x, 

L SR" x we .... ve tbe Volume of tbeir Frustuma=y{l+x)_Sh'')j = 

SR'( lH) 8k'( Ih) IS (H3 - h,\ is . T H-h - S Il-'h =3 H-h'J=S (H'+Rh+h') (57). 

'.!'he Valum. at 'Middle Portion on base AOJB = (H ; It) lb. (58). 
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:. By adding (07) and (58) we have the Total 

. r(H+h) S } Volume of Prismold= 1(-2- b+ 8 (H'+Hh+h') (59). 

={{Sb(H+h)+2S(H'+Hh+h')} (60). 

=~{ bb +Sb'+ bH +SH'+ 2bH + 

2bb + 2SHb + SH' + Sb'} (61). 

The first two terms express the area of the smallet, end of the 
prismoid, the next two the area of the larger end. The remaining 

terms may be reduced to 

4 C(~_:i:_h)+S(H:h)')=4[H;hx( b+S.H;h )1 
which is the expression for 4 time8 the middle a1'ea, thus deducing 
the Prismoidal Formula. 

Equation (60) may be transformed into the following, either of 
which is more convenient for calculation than the usual prismoidal 

formul.:- i [2s (H-b)'+3b (H+b)+6 5Mb] 

OP ~ [2s (H + h)' + 3b (H + h)-2 SHh] 

••• (62). 

... (63). 

The area of the middle section is never the mean of the two end areas if 
the prismoid contains any pyramids or conetg among its elementary forms. 
When the 3 sections are similar in form, the dimen.8iortl! of the middle area. are 
.alway~ the means of the corresponding end dimensions. This f8.(lt often 
ena.bles the dimensiona, and hence the area of the middle section to be 
computed from the end areas. ·Where this cannot be done, the middle 
!3ection must be measured on the ground, or else alternate section where they 
are equally spaced, is taken as the middle section, and the length of the 
prismoid tak~n as. twice the distance between craBs-sections. 

For any two adjoining areas we have by the prismoidal formufu. &8 well as 
1 . 

byS1mpson's~.dRuI., V1-, = 8 (A1 +4A,+A,) : •. (64). 

where l is the common distance between the projected areas. For the ne:l.-t 

I 
two sections we b.&ve Eliroilatly. Va-Ii = 3~A3 + 4 ~ + A,) ••• (65). 

For a continuous line of earthwork and for any odd number of sections 
.• Imd eten n1lJllber-~oid&1 roaseea lR have in cubic feet : 

V = {(~+4 A,+2 A.+4 A,+2A,+4 A.+ •• :+An) ••• (66). 
8 ~§ 
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.where l is the diElt&nce betWe811 sections in feet; n is an odd number, A baing 
in square feet. Here the assumption is made tha.t the volume lying between 
alternate sections conforms sufficiently nea.r to the, priamoidal forms, 

86. 4th Method.-By Adding up the Cubic Contents of 
Longitudinal Layers at equal or unequal vel'tieallntervals 

Reduoed Leveiof Da.tum = 10'. ScaIe-Vertieal.-2(f=I""; 
Scale--Hol'izontaL-200' == Ill, 

Fig. l3.-Longitudinal Section: of 8. Tank Bund, i.e •• of 8 DaID AcrosS' a Stream. 

when ~t is desired to find the cubic contents of a. hank or cut 
carried over ground having a longitudinal section as indicated in 
Fig. 13. with Cross-slope Level. To find the oontent. in the ordinary 
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way preparation and calculation of areas of several cross-sections 
at spooified distances apart would be required, and then to work ollt 
the cubic contents by the previous methods of tedious calculations. In 
this method all that is necesB&ry is to drs. w Q. series of lines 1 foot or 
more apart para.llel to the top of the bonk or bottom of cut and to ob
toin from the scale of the section the length of each horizontal layer, 

Ex, 28,-An ExIstIng Tank IImbankment has a top-wldtb of 
10 feet wltll a (!'Ont .Id ..... lope of 8 to I, and a peal' .lde-slope of 
2 to I, i,e" 8+8'=6; and tbe longltudlnal section of tbe bank Is as 
given In Fig, 18, Tile ground Is level In a direction &eposs the 
bank, FInd tbe cubic contents of tbe bond, 

(I), Calculation of tbe Cuble Contents of tbe Embankment by 
Averagtng end Areas by ordinary calculation (Fig, 13):-

, = I Mean Area. t Cubio Contents I II!! 0 . . 
~ l ~ Area. of Cl'OB8'lWCboJl8 JD sq. ft. in sq. ft. ~ in Cubic Feet. 

0 0- 0'0 
38 II (10+ 3l'40) x 4'28 88'596 44'298 38 1683'324 
88 • (10+ 64'(5) x 10'89 405'380 246'988 50 12349'400 

138 II (10+ 99'05) x 17'81 971'090 688'235 50 34411'750 
188 l (10+119'20) x 21'84 1410'864 1190'977 50 59548'850 
238 • (10+129'80)x23'96 1674'804 1542'834 50 77141'700 
288 II (10+ 153-60) x 28'72 2,'l49'296 2012'050 50 100602'500 
338 • (10+167'55)x31'51 2797'300 2573'298 50 128664'900 
388 1 (10+177'75) x 33'55 3149'506 2973'403 50 148670'150 
438 i (10+247'90) x 47'58 6135'441 4642'473 50 23212.1'650 
473 l (10+247'65) x 47'53 6123'052 6129'246 35 214523'610 
492 1 (10+292'05) x 56'41 8519'320 7321'186 19 139102'534 
523 l (10+241 '90) x 46'38 5841'561 7180'440 31 2220"33'640 
538 1 (10+232'15) x 44'43 5379'362 5610'461 15 84156'915 
588 l (IO+190'9O)x36'18 3634'281 4506'821 50 225341'050 
638 1 (10+167'30) x 31'46 2788'929 3211'605 50 160580'250 
688 1 (10+125'70) x23'U 1570'049 2179'489 50 108974'450 
738 l (10+ 71'30) x 12'25 498'369 1034'llO9 50 51710'450 
788 1 (10+ 27'05) x 3'41 63'170 280'769 50 14038'450 

I 812 0 O'() 31'585 24 758'640 

, TO'l'AL = 00,16,970'013 

• Note.-In the a.oove table. 30'40, 64~45, 99"(}5 and; the rest; of the figures 
below them a.re the bottom-widths in feet of the reI!pOCtive croaaHJectiona. In 
the Cl'08S·stction Sot 38, the height of bank is 4'28', the side slopes being 2: 1 
and 3: 1, the bottom width",!""1 10'+5x4"28=10'+21"4O=31"4O, Similarly 
others .... found. Hen .. the "-of """",_onat38'=i (lO+31'4O)X4'2B _88'. aq. it. The areas of Cl'OSS.aeotione at otherata~ are found in the 
eame way.. ,~,~ &reo. is found &8 follows t The &reM at 0 And at 38 being 
Oond88~theirm .... iai!9,()"88'Il96)="_Iq,feet. 'l.'hioDllllti. 
pU'" by th'~ (b.ere33') _the___.... g{ ... l~"",ft, 
.. the aa~. t, Ie) 011 far the rwt. 
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Ex, 28l1,-Caleulatlon of Cuble Contents of tbe Embankment by 
4veratrlng Bolt areas wltb tbe Allto! Tables I,ll _111 (Flg,IS). 

,9 "O;:!:i! !l' ~ i o! I ,,~!, ~;:! I 
$ ,s :::il;:! $!l'':: .~,5 88 ,~, ]op 
j :i..lll o!:l· 'S o~ J co-_ ~ - g a $ oQ 

iS1 tJ !~$ !~t it U j~ U g~ g~f 
-o---o---o-r-- t--"--~ ----.-

38 4'28 42'8 45'80 88'00 44'80 38 1683 290t 13113 
88 10'89 1(181/ 200'48 405-38 218119 I1IJ 12349 910 11_ 

138 17-81 178'1 792'00 971'011 688'23 50 34412 998 33414 
188 21-84 218-4 1192'46 1410'86 1190117 50 59549 338 59210 
238 23'96 289'6 1435-20 1674'80 1542'83 50 77142 94 77048 
288 28'72 287'2 2062'10 2349'80 20121}5 50 100602 472 100130 
338 31'51 315'1 2482'20 2797'30 2573-80 50 128655 162 128503 
388 33'65 336'5 2814'01 3149'51 2973'40 50 148670 87 148583 
438 47'58' 475'8 5659'64 6136'44 4642'47 50 232124 4101 228023 
473 47'53 475'3 5647'75 6123'05 6129'24 36 214524 0 214524 = ~::J ~n r~~H~ ~m:~ mn: ~~ ~~~: 1~ Wt~ 
538 44'43 444'3 4935'06 537.'36 5610'46 15 84157 24 84133 
588 36'18' 361'8 3272'48 3634'28 4506'82 50 225341 1418 223923 
638 31'46 3l4'6 2474'33 2788'93 3211'60 50 160580 464 160116 
688 23'14 231'4 1338'6515701)5 2179'49 50 108974 1442 107532 
738 12'26 122'6 375'77 498'37 1034'21 50 51710 2466 49244 
788 3'41 34'1 29'071 63-17 280'77 50 14038 1692 12406 
812 0 0 0 0 31'58 24 758 116 642 

tTaJdng S-H3t-2)-2, from Eqn, 51, p,138, Total_ 2O,16,97216,9:iS 20,00,03 

Ex, 28I1l,-Caleulatlon of CUble Contents ot tbe Embankment by 
KiddIe Areas W1tb tile Aid of Tabl •• I, II '" III (FI", Ill). 

_9 ;:! o! MIDDLE ARl!:A ~~ + -.~ 

~ is.S .!l SQ. FT. 
,S .~ ]8 -

~~ li <5 
1= ~!f j", -=-", 

~~ gJ :g'" Middle Slope Tot&l 
is,! --i!\ Portion. Portions. AreA, ~ol: ell: 1-"'-0 -0-~ -----1- __ .8_ 

f --. 
38 4'28 2'14 21'40 11'45 32'85 38 1218 1451 1300 
88 10'89 7'585 75'85 143'83 219'68 50 10984 465 11439 

138 17'81 14'35 143'50 514'81 658'31 50 32915 499 33414 
188 21'84 19'825 1118'25 982'57 1180'82 50 59041 169 5921~ 
23S 23'90 22'90 229-00 1311'02 1540-02 50 77001 47 7700 
288 28'72 26'34 263'40 1734'50 ~~ 50 998~5 236 100131 
338 31'51 SO'U5 301'15 2267'28 50 123421 81 1285O! 
388 33'55 92'53 325'80 2645'50 1¥~'80 50 148540 43 14858: 
438 47"58- 40'565 405'65 4113'79 4518'44 50 225.72 2050 -473 47'53 47'556 475'55 5653'69 6129'24 36 214523 0 21452: 
492 56'41 51'97 5111'70 6752'20 7271'90 19 138166 312 138471 
523 4ll'38 57'395 513'95 6603'61 7117-56 31 220644 650 22129< 
538 44'43 45'405 4541)5 5154'03 56()81l8 15 84121 12 84132 
688 86'18· 4O'_ 4o:!~ 4061'23 4464'26 60 223214 709 -638 31'4ll 33-82 1; 2859'48 

311; 
50 159884 232 16011< 

888 23'14 27'30 273 1863'22 2136 50 106811 721 107~ 
738 12'26 17'70 177 783'22 960 50 48011 1233 4924 
788 3'41 7'833 7~:~ 153'47 23r~ 50 11591 816 1240 
812 0 1'705 17' 7'27 24' iN 584 58 \I4J 

tTaking 8=l (3+2)=2i), Tota.l_ 19,91,566 8,488 !lO.oo,O 
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Ex. ~8 V. Calculation of Cuble Contents of tho Imbll.llkment b;V 
A8dlnl! up Cuble Contents of Lonll'ltudlnal Layo .. at Cortalu 
Vftrtleal Jnte,vah wltb tho Aid of Tab'.' T I' & III (Pig 13) 

Are&. Square Area. of Oubics 

j Depth Feet. Total eaoh 
Areilo.Sq. Layer Longth. C()utenta. 

Feet. 
Middle Two Feet. in 8q. Feet. in Cu. Feet. 

IIJortions. Slope Feet. 
j~' 

ht 10 100 250 350 350 740 2.')14000 
2nd 20 200 

~ 
1200 850 5"5 505750 

3td 30 300 2550 1350 420 fi6'l000 
4th 40 400 4000 4400 1"50 2'20 407000 
5th 46 460 = 5750 135() 125 IB8750 
6th 52 520 72>«l 1530 50 76500 
7th 56'41 564'1 7955"22* 851932 1239'32 12'9 159<7 

• C&lculated in the mtt.nner shown in Ex 15. p. 53. Total = I 19,99,987 

When the tup of a bank or the bottom of a cut has 8 gradient, 
or longitudinKl slope, the lines dividing the longitudinal section 
into layers should be parallel to the top of the ba.nk, or the bottom 
of the cut, or Recording to the lift the earthwork will be paid for, 

say, 3 or 5 feet apa.rt. A cut, being a. bank turned upside down, 
its contents can be obta.ined in like manner estimating in this case 
from the bottom upwards. The least la6o'_ in/wl't'ecl in this e:x:ampltJ 

ia "pparent. 
37. A P'PlIcatlon of Check on Borrow Pit Measut'ements. 

-When the cubic contents of a bank is obtained as. in the CaJcul ... 
tion Table Ex. 28 V, it becomes very easy to ascJrmin the progreM 
of the field·work thus: with bank finished to the top of the lowest 
.yer the amount of earthwork done is obviously 15,981 cu, ft.; with 
bank done up to the top of the sixth Jayer it is 92,487 cu. ft.; with 
it eompleted up to top of fifth I&yer 261,287 ell. ft. ; and"" on. 

38. C&lculation of Bal'tltwork when the Tl'&nSV8I'8. 
SlolIe of GrOllnd lS pallled over.-Except in the case of bill-
1'GOIl .. it is tlwo praetice t.. negJect the sid ... lot>g slope of the gro.ad 
where the.!ope of the groond passed over at right angl .. to the centre 
lin .. of bank or cutting is "nif_ alld gradual, and to eompute the 
contents (ltl the supposition that the area of any _tion on sid .... 
1011& gt'OIUId d_ "'" diJrer from the ....... of " similar section on 
~ level ee_ • object of tlUs is to avoid tedio •• caI<IuJ.o~ 
1ifIIg, h-. the...........tope ia -if._lRtt a~ the _ time """T 
~,. "'ui.....,.,.,,.. as in the _af .. bMk ___ -', 
..n.A.GI'Jn ..... ol ............. tGl'cuI; to.. a roIId or .. ....aw.y __ 
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along a. hm-Bide, with a unifoJ'm but rapid fall, it will be necesS8C'l to 
minimise calculatioo, to find the depth of equivalent level bank by 
methods shown in Art.s. 11 and 12, pp. 4, 5, and the area computed, 

or by the methods in Arts. 39, Ex. 29 iii, pp. 147-148, to arrive 
at a closer approximation of the content of a cutting. 

89. In Estimating the Earthwork for a Road or a 
allway with Innumerable Varying Gradients carried in bank 

Bnd cut over non-undulating or undulating ground computation 
of earthwork has to be made for each gradient separately as 
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shown in Arts. 36, Ex. 

28 V, p. 145, and in Ex. 29, 
iii, p. 148, and then summed 

up for the whole length of 
road, or Railway. 

Ex. 29. Calculate the 
Cubic Contents of a Cutting 
500' long, 20' wide at bot
tom, wIth slde·slopes If to 
1. The transverse-slope of 
ground Is 6 to 1, (FIg. 14). 
The depth of cuttIng at 
each 50' from the eom· 
mencement Is as given in 
Column 2 of the following 
Table.--{i) To apply Table II 
in the computa.tion required find 
the side-heights, hr and hi a.t the 
deeper &nd mallower ends of-the 
cutting (q.v., Fig. 8, p. 130). 
Then find the areas for depths 
·h .. and hi for the various sections 
with combined slope-ratios of 
(6-11)~4'5 and 6+1'5=7'5 
respectively. Then deduct from 
the former areas the latter areas 
to obtain the areas of the several 
croos-sootions (q.v" Art. 25, 
Fourth Method), After thiB, 
oalQulations are made in aooord
&IlO6 with the Prinwidal jor • 
1"ula~ iMID" in Ancient Indian 
Mensura.tiqp. 808 S.""",lar', Rtde, 
for 'l'a.nk Earthwork. 
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Total :::: \ 1 tJ7 ,358 

• NOTE.-That III cuttmg A, equals h, in embllnkment, Ilnd 'l:iac fJf1l'sti. 

Ex. 29 (Il). Find tbe Cubic Contents of t.l>e Cutting In Ex. 29 
with the .foss-slope neglected by the PPismoldal for-mula:-

~ ~l!1 A,ea, Sq. Feet. I A, \4 Am \ A, 141'.;+1 £ I ~~ 
.$ ~g.Mpddlel Jiwo Total -- -~-- ~ ~ I .~ ~ 

~ O~:I ~~i PO:~:~" ~;~;~ I" m :'1:.,: ~e::7'8' S:'M I: S: 
]00 6'1 122 5581 177 81 .... ..• . ..... 
150 8'7 174 113'51 287'51 177'81 1l.')O'04 406'81 289'11 100 28.911 

m 1m ~ ~a~ ~:~l; 1<00'81 2iol'" ciii'"74 si·ti:9il 100 51,9911 

300 14'6 29'2 319'74 611 74 ... ... . ... '~""I""" 350 13'3 266 265'33 531'33 611'74 !ZOS9'32 340'06 512'85 100 Si:285 
400 9'S 196 1"'06 340'06 ... ... ...... ...... . .... . 
4li(} 4" 94 33'13 127'13 340'06 50S'52 0 141'43 100 14,143 
500 0 0 0 ........................ 1 

'I'otal;; (154,592 

Thus neglecting cro,ss.slopes there is adifferenee of 12,766 cu. ft. 1e88; but 
the less labour involved in calculation is apparent. But the lea.st laborious 
method will be to work out the a.reas as for level ground and then to add to 

them the increase of area due to tra.nsverse-slope as shown in Ex. 24, p. 132. 
-and to find the cubic contents by the prismoidal formula or by method of 
adding longitudinal l!"yers as is shown below. 

Ex. 29 (lJi). Find the Cubic Contents of tbe Cutting In Ex. 29 II)' 
the method of adding the contents or longitudinal Layers ,....T .. 
.obtain the desired result proceed as for &. bank on ground level &cross (Art. 36, 
E:s:. 28 v, p. 145) to find the &r.,as of the middle and slopes of croaa·sections. ~ 
find the increased area. du~. to 8ide·l~g ground (.Art. 001 Ex. 24. p. 132), and 
_1Iy add the oreas for the di1ferent dapthe towhich the Longi~ BootioR 
is divided. In the present case it is divided at 3 it. vertical interv.ls (Fig. ]4). 
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The addition of tbe inoreased a.re& affords means of oompuliing the&l'e&otrtba 
layers with allowaDoe due to the traDlJverse~slope, and then to multiply them 
by the lengths of the layers sooled off from the plotted longitudina.l $OOtion. to 
give the cubic oontenfilJ, whicb in the present; example exceL'<ia by3-2ou. ft. only 
to that obtained by the Shuvankar's Rule (Art. 35. Ex, 29 (il. p. 147) and thiB is. 
signifi08.nt. 

"i Area as If on ~~c~~el Total 
t! ~f:to; Level Ground. due to Area of Area. of Cubio 
~ ~ ui T Side-) Cross· L6IWh Ling:

h
, Contents, 

j ~ .z Middle Sl w;' long soottun, S:Yh" ee • Co. ft. 

~ : I
POrlW

::. Po~::, I ~~9U:'1 ~~f:. 82 8'1~1~ 
2nd 60 120 54'OU 16"04 19004 10120 382 40,950 
3rd 9"{) 180 12150 2454 326041136 00 W6 40,256 
4th 120 240 216'00 I 3484 4!!O84 164'80 200 32.960 
5th 14'6 29"2 319'74 45'23 656·97 166'13 00 14,~52 

Tot. =1 167,390 

40. It Is recommended tbat for small estlm .. tes 
amounting to Rs. ] 2,000, or Rs. 15,000 for an ordinary UU~ 
metalJed District Road running across a side-long ground, of, say, 8 
or 10 miles in length to include earth WOl'k and bridging, the above 
method should be adopted, otherwise the Engineer will find that 

his 5 per cent. contingencies will be swallowed up hy the excess 
earthwork (alone) to be done oYer his estimate made MSuming the 
ground to be leV'el across, necessitating its revision at an after d!:lote. 

41. Application of Check on Progress of Field-work. 
wben the contents, of a bank carried oyer, or ot a out 
through, side-long ground. are obtained by method shown in 
.Art. 89, Ex. 29 (iii), above can be .... ily made at any time during the 
progress of work to avoid over-payment. With cut down to the top 
of the fourth 1&yer the quantity of earth dug is obviously 1&,952 
cu. ft.; with cut completed down to the top of the third J&yer it is 
47,912 eu. ft.; with it done to top of second layer 88,168 cu. ft.; 
aDd 80 011. 

42. With the Transverse-slope at the Dllfel'6llt Pegs 
varying considerably the actual &rea of each c1"08lHlection h .. to be 
~ined by one of the methods iollicated in Arts. 25 aM' 'Ii. 
pp. lao,ltll. y before &nding the conte.uts. 

ef ..... _tmt a.ok b7 the ~ 
TattleJ.-~ .. "W-"'" ! ,.f"ld. 

"""' .... _ .··¥i"""'*~iiI"""'~TAIe to 
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,44. 6tb Method-Estimate by Means of Contours.

Fig. l5.-Estimate by Means 
of Contours. 

(1) The "moun~ of cuL or fill 
may be made out very approxi
mately from the contour lines, 
where an extensive surface 

of irregula.r outline is to 
be gt'aded down Qr filled Yp t. 
given plam (Dot a warped or 
curved surface) In Fig. 15 
the full curved lines are the 
contour lines showing the ori
ginal surface of the ground. 
Every fifth one is numbered, 
and made thicker and these 
were the contours .shown on 

the original plot. Intermediate contours 1 foot apart may he inter
polated or set out for the purpose of making this estimate. The figures 
around the outside of the boundary ]ines give the elevations of those 
'POin~ after it is graded down. The straight lines join points: of equal 
-elevation after grAding; and since this suriltCC is to be pla.ne these 

lines are contours after grading. Wherever these two seta of oon
t.ours intersect, the difference of their elevations is the depth of cut 

~r till at that point. If the points of equal cut or fiU (in this case 
.0.11 in cut) are joined, a new set ()f curves are obtained, shown in 
Fig. 15, by .lolted linea used. for estimating the earthwork. The 
-dotted boundaries are the horizontal prQjec#on8 of the traces on the 
natura) surface of pl&op"s para.llel to the final graded surface which 
are uniformly spaced 1 foot apart vertically. These projected areus are 
measured either by the acre-comb, talc.squa.re, or planimeter, and 
.called Ab A" A31 etc., each area being bounded hy the dotted line 
..and the bounding lines of the.figure, since on these hounding Jines . 
. all the projeetions of .. II the traces unite, the slope here being 
vertical. The cubic contents in cubic feet for any two layers caD be 
found from the formula : 

V,_, =!l (A, + 4A, + A,)-(Simp.tm',! Rule), ... (64). 
I being the vertical interval between the projected areas, and 

For the next two Jayel'$ we have in cubic feet: 
V.-.=t I (A.+U,-A.); (tli) . 

.w.for MDY"_ n ..... ber of J.,-- _ "" ... in """'" feet; 
V ... i J iA,+ 4A.o+ Ut + U. + lI.&. +. •. ,A,,) (II$). 
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Where n is an odd number, 1 and A being in feet and sq~are 

feet, respectively. 
(2) When the final surface i8 not to be a plane, but waI'Ped, undUR 

lating, or built to regular outlines like a fortification, a ,'eserl'oir embank

ment or terraced grounds, go on as under- :-First make a contour map 
of the ground. Then lay down OIl this map a system of contour 
lines in a different colored ink, corresponding in elevation to the first 
set of contours, which will represent the final surface required. 
This second set of contours would be a series of st~aight lines if a 

regular surface, composed of plane faces, was to be constructed, but 
would be curving lines if the ground were to be brought to a final 
curving or undulating surface. 

The closed figures bounded by the two sets of intersecting con
tours of the same elevation are lwrizontul areas of cut or fill, separated 
by the common vertical distance between the contour~. The volumes 

here defined are oblique solids bounded by horizontal planes at top 
and bottom, and arc a species of prismoids. The volume of one of 
these prismoids is found by applying the prismoidal formula to it, 
finding the end areas by means of an acre-comb or a planimeter,

taking the length as the vertical distance between the contours. 
If the contours be drawn close enough together, then each alternate 
contour-area may be used as a middle-area, and the length of the 
prismoid taken at twice the vertical distance between the contours 

(or the volume may be computed by either of the formulas (64) 
or (56).) 

Ex. 30. Let It be required to build a rectangular reservoir 
on a hlll-side (Fig. 16). which shall be p .... t1y in excavation and 
partly in embankment. the ground being such as shown by tbe 
full contour lines. The contours are spaced 6 feet apart. 

The top of the bank, shown by the full lines making the rectangle, is 20 feet 
wide at an elevation of 160 feet. The reservoir is 20 feet deep with side-slopea, 
2: 1 inside,'imd 3: 1 outside, making the bottom elevation 140 feet, the area. of 
the bottom 140 feet x 100 feet, t-op being 260 feet x 220feet on the inside. The 
dotted lines are contours of the finished slopes, both inside and o~t, at eleva
tions shown on the diagram. The wreaa in jUl a.ll faU within the thick clO8ed, 

dotted line ma.rked a7)kcrknfhiia, and the cut areaa all fall within the thick 
clOied dotted line marked abkcdt.71fga. These broken lines are grade lines. The 
horizontal sectional areas in fill and out are" readily traced by following the 
oloaed figures formed by firm curved contours aDd dotted horizontal graded 
lin .. of eqlla! ~n thus ,- .• 

At Ill)..foeUw.t section&l area.innll is bounded by curved contour marked 

110 and two horizontal dotted lines msrked no. 
,-":::ai 
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At 120·foot level, seotional aret\ in fill is bounded by curved contour marked 
120 ~d 2 horizontal dotted Jines marked 120. 

~. I . :. IN CUT.abltcdenrfi 

9. - .. ~ ,.~t;#~ IN FILL.obltcdenf ij. 

~~I -.- -;. : .~ t-~tJ 1{'1~li-$0, I - -, .~ ~f:-:-!.. 'rt . 
u 0 -)l +f:"d tJ~j-'\: ! C) ,~~... I ,~ q:" ' ,q, to t-=l-s~.·l' re f,- .\~ ~ If "!?'" 0, 'l:;;' '-"1 
-' r .~ c;. t-!~k' :~ L: r- t- O -I ~.- ~.\g~ I rs I I I 1/1 1 \ 

,0 "!: ~ ",0 ~+-rt! 
~' ~..,;. '1'-. , r-~O;- .-

~ ,,~.'V~~~ ~ 4~1~0 
~ 0 1 .0 

r-l~7' ~I 0 • t V~\..-I 

e c7: ~' " 1 -150 - - - - - .~~-1-1 
J~f" _H--A40 _12 - i, ~~ 

13!? + I- - - '- t ~ 
liop' : ~ - V t - -+ 
y Ill}' I~ d.- '''J=f¥' INSIDE S~OPE ~ TO 1. . -. l.. 

OUTSIDE SLOPE 2 TaL fi 

Fig. I6.-Estimating Cubic Con~nts of Earthwork of a. Tank 
Embankment on Sloping Ground. 

At lOO·foot level, sectional area in fill is bounded by curved contour:marked 
130 and 2 horizontal dotted lines marked 330. 

At 140-foot level, sectional area of out is bounded by 4 horizontal firm linea. 
marked 140 and curved contour marked 140. 
The other areas are .simi1&rJy traoed. In the diagram the lines are draWn 

. in black hut they would be in different colored inks to a.void confusion. Thi& 
second method should be applied to all cases where the graded area is con
siderable and the fina.! relief is not a. plane. If the contours be CArefully 
loooted and be taken not more than 2 feet apart on steep slopes and 1 foot aptlort 
on low slopes this method will give as accurate reeults ~ may be obtained in 
any other way. Formula. (66) may be used to oompute the volume where 
the areas a.re the hot'irontal sectional areas bounded by contours of eqUal 
eleva.tion and l is the vertical dista.noo between the oontours. 

45. 6th lIletbod.-To FInd. the Volume of a PrismOid 
cbetween Two Three-level SectIons, SurfaIIe· 4Ivl4ed IIlto 
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Planes by Dlagonals.-When the surface included befteon 
two three-level aeo. 
tiona is made up of 4-
planes formed by join
ing the centre-height 
at one end with a. sid~ 

height at the opposite 
end section on each 

side of the longitudi
Dal centre line (Fig, 
17), the joining lines 
being called diagonals, 
an exact computation 
of the cubic contents 

Fig. 17.-Finding the Volnme of & Prismoid is easily made without 
btltweeu 2 Three-level Sections. computing the mid-

ar~a. Two dillgonals which best fit the surface 8t'&' to be noted 
in tho fieJd when crosfN,octions are taken, This volume is made 

up o~ six py ramidf:, thne on eSl·h side (If the centre vertical plane, 
,D DJ F Fl. having their apices on at the side-heights to which the 
diagonals are drawn. their bases: (1) in the opposite cross-.section, 

(2) in the central vertical plane, and (3) in the road-bed of width 
hI. respectively. Let tb. prismoid in Fig_ 17 be made up of six 
pyramids D,C,B,F,C, F,Il,BFC, DD,F,FC, FAEDE" A.FF,A,E" 
FF1DDJ E1 ; C and El being t.he apices. c, h, hl, d, cit are the centre 

aDd side-heights, and distances"out at one cross-section; rb hI, hI
l , 

61' d~, the corresponding values of the opposite section; ('d. Cld are the 
center-heights, nd, }/Jd Bide-heights, and ddt dld the distances..out on 
the right and left di8gonal.. Although the following formula 
appears,!ong the computation by this method is vel'Y sim'ple. 

The Total Volume of the Pri,moid. V = Volumt'B of Pyramids, 
> D,C,ll,F,C + F,B,lJ:FC + DD,F,FC + F.AEDE, of AFF,A,E" 

FF DD E = (r.tI,+ ~ "I).! +!'! h + (c+<,) I.d + (c.d' +~) 1 
+ ,'1 ""2 S "3 2x3 2 2'2"! 

bl h,' (c+") I I [ ~ +, If+:-r''''''i =6 c(d+d')+c.(d,+d,')+c,d+c:d,'+ 

{{Ir"-,,,+P+A"+A+l!' } ) (67). 

"ti~"""_of c... fI .. "'" AI. 4 "' .. of thediaogoDala .... 
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6qa-a:iOJ;l comes to 

V =~[ c(d+dl)+O,(d,+dll)+C.cld+Ol"d'd+ 

i r h+hl+h'+hll+ h.+h1
d } ] ... (68). 

The g ..... t advantage of this method is that the data are all in 
the field·notes. 

Ex. 81. Find the Volume of the PM,mold of which the follow
Ing are the field-notes for a base of 20' and side slopes 2 to 1; the 
seetJons being 100' apart. The upper figures are the distances-out &nd 

eA, ..._..!!l 0 ___!~8}the lower ones thl;l heights, + 
S c. . + 3 ~ ~ + 3'4 sign being used for fills. The 

I6 ~ _Q _ """ 22'0 cl1lculations may be tabulated 
Sec. AI: +1f ~ ~ &\I under:-

~I''(d'+d'') b \1 
Cubio: 

C<ld>l c'",d'" Zlh+Jtl+h'+h',+h4 +h.l,t) 6" 

I 100 

~I~ 
2 6x 14 4X 16 10 (3 4+3+6.3+6+3) III 

85'28 152 244 
100 

57'2 64 6" 

46. Exoavatlons uudel.' Water, How Measured.-Sometimes 
it is required to ascerta.in the amount of earth, sand, mud or rock 

removed from the beds of river~, harbours. canals, etc. If thi& be 
done by sounding!'! alone the contractor would not get his costa for 
dept.hs excavated below the required limit; and besides, foreign 

materia.l is apt to Row in and partially replace what is removed, so 
that the material actuaUy excavated is not adequately shown by 
soundings within the required limits. It is common, therefore, to 
psy for the material actually removed, an overseer being usually 
employed ~ see that no useless work i. done beyond proper bounds. 
The material is tben measured on platforms of dumping boats in 
cubic feet. There are two genoml methods of gauging boats: One 
is to setU&lty measure the dimensions of each load, often done in 
ease of rook, Atld tbe other i. to mes.ure the displaeement of the 
boat, .,,,,"nooly ascertained with dredged material. When the boat 
.;. 8"uged by _ring ito displMement, it must be puged both 
W-·aml after loading, aD,l the depth of _in tbehold ~ 
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at gauging. A displacement diagram or table is prepared for "each 
barge from its actual dimensions, in terms of its mean draught. 
The draupht is to be ascertained by taking 4 gaugings at 4 symmet, 
rically located points on the sides, these being quarter the length of 
the barge from the ends. Fixed gauge-scales, reading to feet and 
tenths may be painted on the side of the boat, or if it is flat bottom

ed, a gauging rod, with a hook on its lower end at the zero of the 
scale, may be used, and readings taken at these 4 points. Any 

distortion of the boat under its load, or any unsymmetrical loading 
will then be allowed for, the mean of 4 gauge readings being the 
tl'ue meaD draught of the boat. 

To Prepare a DIspl!lcement Diagram, the areas of th" 
surfaces of displacement must be found for a series of depths 

uniformly spaced. This series may begin with the depth for no 
load, the hold being dry. They should then be found for each half 

a foot up to the maximum draught. If the boat has vertical sides 
and sloped ends these areas are rectangles. If the boat is modelled 

to curved lines, the areas must be obtained from original drawings 
of the boat, or by actual measurement, in either case easily by a 

planimeter. The prismoidal formula may be applied for computing 
the displacement. Thus, Let Ao, A l• A21 A a, etc., be the areas of the 
displaced water surfaces at uniform vertical distances h apart. Then 
for an even number oji'l'l.terlJals we have in cu. ft. :-

... (66). 

If the tota.l range in draught be divided into 6 equal parts each 
equal to h, then Weddle's rule would give a Dearer approximation 

(q,v., p. 455, Author's "Manual of Surveying"). These rules are 
also applicable to gauging of reservoirs, or of any irregular volume 

or cavi~. 

After the displaced volume of ~ater is found, the corresponding 
quantity of earth is found by applying a proper constant co-efficient 

which is always less than unity, and equals the reciprocal of the 
specific gravity of the materioJ. This must be found by experiment. 
A mtaBurtd volume of ang material put into a gauged boat will 

give th~pr~.e<><>fficient for that materioJ. Thus if the measured 
volume vt-gil'"" displ ............ t·of V, then V1/V =0 is tbe .,.,..,flicient 
to apply to the displaeement to give the volume of tnat materioJ. 
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'1-7. Specific o,avitles and Welgbt. uf some olthe Earths 
arc given in the following Table :-

TABLE IY.-Speoific Cravitr and Weight of some Earths. 

i Spe~ific 'I' w ei~t~ of' "I - -- - . -"! :-;P~ifi(J I Gravity. f~~:,~l;bs.. I Gravity. 

I-C-I-')-' ---I' 1'93--2.ol~;')(j---I-aO-'11 Shingle I 1'42 
Earth I Hl-ZiJ /100-125 ,Bitumen .. - 84--1-36 
Grl.lNcl I'n ! lJO Pit-sand cO!lrse. 1-61 
Mud -.. HlO-l-77i 81-120, " fine. t I-52 
Salld, quartz I ~H) i 162 I Saudstone 2'20 

,. River \ }-88 i HI 1 Limestone ... 2-23 

I\Veightof ( 
a oubic i 

! foot in Ibs. ! 
, 88 

52-8.S 
100 
95 

137 
139 

48. Angle of Repose.--All earthworks have a certain natural 
adhesion which allows of temporary vertical cuttings. The perma.
nent stability is due to friction alone. The usual slopes in Engineer
ing practice are: vertical, ! to 1, 1 to 1, 1§ to 1, and 2 to 1 for hard 

rock, soft rock, Muram (gravel), ordinary soil, and loam, respectively. 
The corresponding angles of slopes are shown in Table VI, p. 157. 
The following Table V gives the natural angles of slope, called the 

Angle of Repose, or Angle of Rest, of various materials, i.e., the natural 

slope they would assume when loosely tipped and left to themselves. 

TABLE Y.-Angles of Repose. 
,===F 

AlIg,le of Weig~~ I' Nature of Angle of II Wei~t~ Natureot 
eoil. slope. lfl~~~ Ie soil. slope. P~~t. lC 

I-G-,-.-ve-I---I---4Q-:;- 1121hs. compac~~1 lOOlhs. 

Dry sand 380 92" I Shingle 39° j 141 " 
Sa.nd ... 22" 116 Rubble 45-' I 153 " 
Vegetable} 280 Drained clay 45- I 112 

earth'" S:{.. Wet cla.y 160 124" 

The best materials for. banks are rock shivers, shingle, gravel, 
and clean sand. Dry clay is also good, but on no account should 

wet clay be employed, it subsides and slips. The worst stuff is a. 
clay mixed with sand. In rock we may haye vertical sides in a 
cutting, especially igneous rocks such as granite, trap, etc., but 
sedimentary rocks, such as shale, require a little forethought before 
cutting. In all such cases judgment and experience on the pa.rt 

of the Engineer are the best guides. 
49. Shrinkage of Earthwork.-Excavated earth first in

<'rea.seB in volume, when removed from a cut and dumped on a. fill, but 
it gradually settles, or shrinks, until it finally comes to occupy & leoa 
vol_ than it fonnerly did in the cut. Both th .. amounts. initial. 
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increase and final shrinkage, depend on the nature of the BoH, ita 
condition when removed. and the manner of depooiting it in place, 
And the weather conditions during the progress of the work. One 
may judge of the probable shrinkage by estimating the proportion 
of voids which will prohably be ultimately filled by settlement. 
For rock the permanent increase in volume is from 60 to 80 per 
cent., the greater increase corresponding to a smaller average size 
of fragment. In sand the settlement is sma.lI, whereas in the black 
cotton soil, as in the Central Provinces and in plaees in Orissa, it is 

very la.rge. A very fair an~round settlement allowance is as 
follows :-

Bank 1 to 5 feet in height 

fi " 20 " " 

20 " 80" " 
SO " 40" " 

2' per foot of bank. 

It' " " + 1 foot. 
... Ii' " " + 1 " 

11-""' " " + 1 It 

That is to say, a 32-feet-high bank will have to be thrvwn up 
36' 4° high. This settlement a.llowa.nce will include allowance for 
wastage which the coolies are in the habit of making in prepacing 
footpaths, filling up hollows both inside and outside the profiles. 

Chapter VI.-Calculation of Superficies of Slopes to 
ascertain tbe Area of Turfing, and Stone 

pltcblng, etc., required on Slopes. 
60. Calculation of Turfing 01' Pitching is made from 

the formula._ 

Length of Slope AL=dv'l +8' (Figs. 1 and 2, p.2) ... (69). 

:. Area of Slope for a Length of 100 ft =100 dv'l+S' ... (70). 
Ex.. 82..-- Substituting d=l, and 8=1, we have 

.Area of Slope for a Length of 100;;=100 X 1" v'1 + ('2~)'=103'077 .a -
In this way we get the figures in Col •. 4, and 8 of Table VI. 
Th .. ea ...... aregi.on inthe first line of Table VII, p. 158, In 

which, tbe .lopl>-lengths being proportion&! to the beights or dept,,", 
........ of orlepes for 100 reet length. for different slope-ratios are 

Ri""'~,~ offromJ tg 100 feet in......ung by 1'. The &rM8 

for dec_ of' & foot are found by inserting .. dmm&l point at I 

'J>I- .".., Wtf .... rlA- of " feet in "height; and &$ 1 1>lace tc>'\be 
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eft fo .. ".. of .. foot inorease in height in tho Ilgu .... given in tho 
~ .. h\e VII . •. g., for O'~5' height aDd .lope-ratio, 1~: 1. the ._ is 
lO'07 sq. ft .. and for 2'0' height and slope-ratio It: 1, the area 
is 4050'7 sq. ft.=451 .q ft., say, and 80 OD. 

TABLE VI -length. and Angles of Blopea, Eto. 

b Arel),of I Area. of 
Angl9 Lengt elope h ~f~e, Length slope. 

Slopes. Hit~ o~ 8~°ht =1. 'for I Slopes. Hori. of slop" h== I. 
Z~~l.. :t l~n~ h=l. fo~~~ 

I--- -----1-----f-----
12345678 ________ --1-----1-*' 1 75'58 1'03077 IOS'077 21: I 21'48 2'69258 269'258 
t, '\ 6S'.l6 I·moo III '80, 3, I W26' S'16i28 316'\128 

. f' I 53 8' 1'25000 120'000 31, I W57' 3'64005 364 005 
1 : 1 45 .... 0' )'41421 141'421 4-: 1 14~ 'Z 4'12311 412311 
11, 1 33 '4~' 1"80'278 lSO"2'/8 I 5 : I ll'l9' 50.1I02\5(1911OZ 
2' ,I 26"34' 223607 223 607 6: I 9'27' 6 08276 608 276 

Ex. 83. Find the Area of Turtlngon one slope of an embank· 
IDeot for a lengtb of 100 feet, the depl.h of Bank beIng 19'31 teet 
aDd slope·ratlo 11:1· 

By oaloulation. Area of Turfing = 19-21"1,+ (1 5)t)( l00a3463-14O sq. ft. 
From Table VII., p. 158. we bave at the intersootion 

of II: 1 ",d 19' 
IoDd at the inteneetion of Ii: 1 and 21' 

=3425 oq. It. 
= 38oq.1t. 

TOTAL = 3,463 sq. It. 
n both the slopes have the eame slope-n.tio, the a.mount of TurfioDB for 

"loo>gtb of 100 It.. wm he 6926 sq. ft. 

61. Concluding Jlemapks.-The ahove Tabl .. have been 
ptepared with g_t care and the examples given clearly show how 
lihe Tablea .." be utilised expeditiOllSly and correctly for the prep&
~tion of eetimates of Earthwork and superficies of slope. in _"..,. 
tioD "ith roads, ll&ilw .. y. and Oanals, etc. It is to he hoped th&~ 
t.be _ the Tables ",ill be handled the more eeaier ~ 'lmew 
'I!'illl;b.,;. oqipli .. t.iQn fulUld to be. 
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TABLE YII.-Superflcles of Siopas oorre8pondlng with DI1I'8rent 
Halghts of Cultl"g or Embankment for a Length of 
100 foot In squ Ira feet. 

l~ 1<, Il" 11 ~-:11 ~t:l:' 11 21 ' 11 3 , 1 i:~~~~-:~~: 
~~~~~~i~-;I 224i~i -~~--~:-:~~~ 

3 309 335 375 424 54 ~ I ii71 808 949 109'2 1237 1530 1825 
2 206 ~24 27tO' 283 3()1 4471 5391 632 728

1

825 ](),20 1217 

4 412 447 MO 5t)F) 72111 89t 107711265 1456 164H 2040 24.'l3 
5 515 559 62') 707 901 IllS, 1340 1581 1820 2062 2550 3041 
6 618 67t 750 849 108;?II:~42i ]61611897 2184 2474 3059 36.50 

! ~~! I~! i~~ :m !:,i!i U,fi! i![i ~~ ~~il m~ E~~ ~i 
10 10311 IllS 1250 1414 IsmJI223fi!" 269:~, 3162) 3640i 4123 5099 608."i 

11 113411230 1375 155n 199a 2460 296211 3479 4004' 4535 5600 6691 
12 1237

1

1342 1500 1697 2163 2683 32:U 3795 4368 1 4948 6119 7299 
13 1340 1453 1625 18:lg 2344 2907 3ilOOI 4111 4732 5360 6629 7908 
14 1443 1565 1700 1980 252-1 3130· 37701 4427 5096 5772 7139 8516 
15 154611677 1875 2121 2704 33M 4039 4743 5460 6185 7649 9124 
1& J64~ 1789 2000 2"lS3 2884 3578 430815060 5824 6597 8158 9732 
11 17521 1001 2125 2404 3065 3801 4577 5::q6 61BS 7orl9 8668 10M} 
18 1855' 2012 2250 2546 3245 4025 4847 5692 6552 742'2 9178 10949 
19 1»58/2124 2:375 26~7 3425 4249 511616008 6916 7834 9688 11557 
20 2062 2'236 2500 2828 3606 4472 5385 6325 7280 8'246 10198 12166 

21 2165 2348 2625 2970 3786 4600 5654 6641 7644 8659 1070S 12774 
22 11268 2460 2750 3ll! 3966 4919 5924 6957 BOOS 9071 U218 13382 
23 2371 2571 2875 3253 4146 .5143 6193 7'lf13 8372 0<8.1 U728 13990 
24 2474 2683 3000 3394 4327 5367 6462 7589 8736 9895 12238 14599 
zs 2577 'lfI95 3'25 3536 4507 5500 6731 7906 9100 10308 1'lf146 15207 
26 2680 2907 32';0 3677 4687 5814 7001 82"c2 9464 10720 13257 15815 
27 2183 3019 3375 3818 4868 6037 7'lf10 8538 9828 11132 13767 16423 
28 2886 3130 3500 3960 5048 6261 7539 8854 10192 11545 14277 17032 
29 1!989 3242 3625 4101 5228 6485 7808 9171 10556 11957 14787 17640 
30 3092 3354 3750 4243 0408 6708 8078 9487 109'~ 12369 15297 18248 

31 3195 3466 3875 4384 5389 6932 8347 9803 U284 1'lfI82 15807 18857 
3. 3298 3578 4000 4525 5769 7155 8616 10119 Jl648 13194 16317 19465 
33 3402 3689 4125 4667 5949 7379 8&!6 10436 12012 13606 16821 210073 
34 3505 3801 4250 4808 6129 760'2 9155 10752 12376 14019 17337 20681 
35 3608 3913 4375 49501 6310 7826 94il< UOOB 12140 14431 17847 21290 
36 37U .4025 4500 5091 6490 8050 9693 ::~~i:~~ 14843 18356 21898 
37 3814 4137 4625 52:l3 6670 8'Z73 9963 15256 18866 22506 
38 3917 4249 4750 5374 6851 8497 \0232 12017'13832 15668 19376 28114 
39 4020 4360 4815 5515 7031 8721 10501 12333/!4l96 16080 19886 28123 
40 4123 4472 5000 5657 7211 894! 10770 1264914560 1649'2 20396 24331 

41 4&l4 512-5 5798 7391 916" 11040 12965 14924 16005 00Il06 24939 
42 4696 5250 59.1-0 1 7572 9391 11309 13282 15288 17317 21416 25548 
43 4808 5375 6081 7752 9615 1l.578 13598 15652 17729 21926 96100 
44 4919 550u 6223 7932 983l> 11847 13914 16016 18142 22436 26764 
45 5031 5625 6364 8U3 10062 1211T4230 16380 18554 22946r372 
46 6501' 8293 1{)286 12386 14546 16'44 18966 2MM2'1981 
47 6647 8473 111510 12655 14863 17108 193711 --48 6788 ll6IlIl 10'/33 12924 1517' 1747 19'191 -riD? 4. 1~ 6930 8834 10Da7 131941'_1 -__ 
50 6930 7071 0014 JlISO 13463 158n 18000 20616 _3Q414 



CALCU-'!ATlON OF SUPERFICIES OF SLOPES. 159 

TAIL\ YII.-Superfioies of Siopee oorresponding with Dllferent 
Heights of Cutting or Embankment for a Lugth of 
100 foot In aquare fest. 

c2i 
.~r: 
~.S 
--

•• 1 I ! • 1 ,. 1 10 1 ill. 1 2 • 1 \.,. 1 3 • 1 31. 1 4. 1 /5. 1 ,. I 

~\ 5702 6375 72121 n~9~ 1 U04r:a;~~~ 16128 185fi4 2]0'28!26005 3102 
5360 5814 6..'lOO 73541 93i411628il4001 ]6444 1892821440.21)515 :n6;r 
5463

1

59'26 6625 7495: 9555 llS5] [14271 167f.iO 1929'1 \?IS.'52

1

'2iO'15 32239 
5566 6037 6750 763';, !1735 120751J.1.540 1707ti 19656 i2265 27535 32'847 
5669 6149 6S75 77781 OOJ.'i 12'298:148{}!) J739.'j 20020 2'2677 28(145 33450 
5772\ 62fH 7000 7\r20I1009ii 1252'2

1

1f>0781I7709 20:{84 :l3089'28555 34063 
5875 6373 7125 SOOt,IM7S 12741) 1534S 180'25 20748 2:l5{)-,t 29064 3467 
5978 6485 7250 8202110456 12969115617 18341 21112 2:~!il4 29574 35!~ 
6082 6596 1 7375 8344 10636 13193,15886 1~657 21476 24,326 3(}()84 3llS 

I 

I 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
6a 
69 
10 

71 
72 
13 
74 
75 
16 
11 
78 
79 
80 

81 
82 
83 
84 
85 
86 
87 
88 
89 

·110 

\ 6185 fi7(J6( 75(.1(1 8485illJ81i' lR-:H0i'l6135 18Y';'4 2184.0 2173Y 3Q5g4 364 

6288 68201 7625 8627
1110997 10640p5425 19200 2'1204 25151 31104 37]0 

6391 693'21 7750 876811177 1:186411669419606 22568 25563 31614 3nI 
6494 7044\' 7875 891O\1l358 14087 16963199'22 2293'22.)976 32124 38321 
6597 715() 8000 00.")1111538 (43111172:.J.~ 20239 23'296 26388 32634 ~~ 
6700 7267 8}25 !)19"2 n718 14534\17502 20555 23660 26800,33144 39538 
680:l 7379 8250 93._'W 11898 147iS 17771 20871 24024 27213133654 40!~ 
6906 74.1 ga75 9475 12079 14982 18040 21187 24388 27625 34163 40754 

+m ~6<j! = :¥~~I}~~ ~:o~ ~::~ ~:m ~i~~ ~~ ;:~Z= !~:~ 
7215 7826 875O 9899112619 15652 18848 22136 25480 28862 3L693 4257 

7318 7938 8875 10041 12800 15876 191172245225844 29274 36203 43188 
742"2 8050 9000 10182\12980 16100 193872276826208296863671343796 

~~~ ~i ~ 19:~ l~ l~m l~~ ~~ ~~ t:.~ ~~~·fuf 
7731 8385 937510007113521 1677020194 2.3717 Zlaoo 3092.1138243 40021 
7834 8497 9500 10748 1370\ 16994120464 2<033 ZlOO4 31386 38753 4~~ 
7937 8609 96251088913881 17218

1

207332435028028 31748 39262 4fl837 
8040 872111975O 11031 14062 17441 21002 24666 28392 32160 39772 4t~ 
814188:1'21 9875 11172 14242 17665 21Z11 24982 2871i6 32573 40282 4805 
824q 89441 19000 11314 14422 17889 21541 25298 29120 32985 4079'JI48662 

83411 9056 10125 11455 1#103 \811221810 25614 29484 33397 41302 492!~ 

:: ~ l~ m~ l:;: l~~=~:~ ~~~ =:~ ~~ 
8858 9391 10500 11879 15143 187832261826563 30076 84634 42832 .'005 
8762 9503 10625 12021 153'24 19007 22887 26879 30940 35()411 43342 511~ := :lM l~,;g I~:= :i: = ~m~ ~:~~: ~~ !!a~~ ~ 
~! =l:m:~:=::\I=~~=~~:~:~ 
9277 10062 11250 12728 162"16 20125 24233 28461 3Z160 37108 45891 54741 

93 5986 10398 11625 r:1l52 16166 20795 250<1 294()9 33852 38345 47421 fi65J~ 

91 9380 10174 11375 12869 164D5 20348 24W2 28777 38124 37520 46401 55353 
92 ~9483 10286 11500 13011 16586 20572 24772 2g093 83488 37933 46911 56961 

94 9689 10009 11750 13294 16946 "1019 253\0 29725 34~l~ 38757 '7931 57.1~7 
ilS 97!12 100111 11875 13435 17126 21243 25580 30042 34'!::: 39170 48441 5i' 

,

... 8Il95 1073312300 0135761730 72146 62584 9l1035 83494 4395& 241151 58394 
.7· 9998 10845 12125 13718 17487 21690 26118 30674 35308 _ 49400 5IlOO3 
118 10102 10967 121OO 13859 17667 if.!!!!3 2638730900 366'12 4(I4(l6 49lr.o 59611 
lit IlID5 11068 til875 I~ 17848 !~3'7 2Al67 31307 _ fll819lJOo11lO .a219 

1 .. ·IlI3O!!lIIS012liOO141_1_22ll61 "., ~ .8 

.---_;,,- .. l' , I''''' ,..,. 
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OPINIONS ON "MANUAL OF SURVEYIH~" 
VOL. I., FIRST EDITION. 

BY 

NAGENDRA HATH MITRA. L. E., 
8. Reaton. E~q., Pl'lneioal, 9.1" COll,erR , Sibpup. on 6th of Junet 

1908, Bft.yl!l :_H YOIl~ nook ,on Surveymg 18 deotd~l.f usefuL &Dd in eoIDe wa.~ 
well.a,d>t.pted for 80 Student@. Text.book. The lSo!otions on Demaroation a.oo 
(:ada.strallSul'vey Operations a.re decidedly useful j .. and on 31st of J nly 1009 
again I-o.y8 :-''It is oertainly a. very useful Book of Reference a.nd ~ sucsh 
should be useful for reaohere &ud senior students." 

Jlajor Seudamore, R.E., Prh'clOIlI. Ponna C01l0t'B ot Sclenee. OD. 
29th of Ooteber, 1907. says :-" Mr. Mitra's' M&ou&l of Surveying' Vol I .. 
is a. book whiob contains a. great deal of information th"t should h~ useful to
.tndenta; it deals very thoroughly with the ordinary instmmentB likely to be > 

wanted by a. Surveyor in Indi&. and with a ~ood many others which are not 
likely to come iuto the ~&nds of. an ordmary Surveyor. The introduotory 
Chapters &r6 clear aud frurly 00nCl8.e. The. plates are olear. Taking into
oonaideration the la.rge amount of mformatlOn whioh the book oontains the 
prj~. Bs. 8, may be ~&id to be modest, doud the book should prove useful' as,. 
Reference Book in the Library of any Engineeriflg !::)tlldent or Surveyor." 

Co~onel F. B. Longe. R.E., Surveyor·Gana,.\} of IndIa.. on 9th 
of Ja.nuary. 1908, sa.ys :._u It &eeIllB to the Surveyor.General of India., from 
the cursory perusa.l given it that it is likE-Iy j:,o be Il very useful work." 

LIeutenant-Colonel J. M. Fleming, I A., Assistant Surveyor· 
General, on 26th of February, 1008, says :-" The book has bef>1l oompiled 
with great Isbeur IloIld. the Sllrve;yor.~eneral appreoia.tes t~e in~u8try involved 
in writing it, and oOn!!nders that It mtght be of use to Engmeenng Stl.ldents," 

W. MeButehlnson, Esq .• M I.C.E .• Chtef Engtneer or .ysore. 
OD 12th of February, 1908. says :-" I am. of opinion that the book is a most 
U88ful one and every officer of the P. W.D. might purohastJ & copy for his own 
use with adV&llta§e. I ordered a ropy of tbe book to. be purobaEJed for the 
p.W.D. Lib,ary. 

A. V. T. IYAP. Esq., Authop of" Englneel"l' Poeket Book," on 
17th of March. 1911. aa.ys :-" I am nry muoh delighted ou going through 

ra: ~~d:!iorn c::a~~~ tid_t o~~uruho~~~n~fNr:n~:iy y~:~ ::: 
work 'Manual of Surveying' involved immense labonr and great expenae, 

~~t~bt ~: ar:!{ ~~::'m~~"to the profeuional publio appreciably. 

Tbe "Indian Engineering" of 22nd February. 1909. .ys: ...... 

;:,~~:::::r~~d~~!db~~o:fdr:~!'~is:= 
India Nld Burma. 

Captain F. C. BIr'5t, I. A.. DI_ of Supvsys, BeRgai _ 

:':S:!i :f S=yi~g ~(~~ll~. i~~~rI tt:veboo~~'te &ve~!x:!J: 
~~a:r~tofwittie=V~:~h~~e!~~ ;r~ ~ 
and oouId be ~ .... T~Book for ..... aiderable numIoer of ~ 
PINdeN. Bibpor and Dooea College 0-. Com1; Amine. aDd .. boob d _ . tile _ _,. volloable. I obaII look fonran! to tIoo 
~ _l~~Y"""tbo_oI.~ 

....... ~8mCJI, tlIIIltroIUruI' --.... _. _=-... ..,_.. ..w: . .r.="..to..t~ ~~ 
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~l:V:~et~i~~nl ~~;' .. obliged if you will kindly let me know when 

·.Tlle Se.retary, United Provinces Telet,Book Committee, "Y' .. 
under on 8th of April. 1910;-

Ng,me (Jf work, etc. j Reoommenda.tion of the ~xt·book 
•• Ma.nual of Snr\Oeyillg" Committee:-

by Bahu Nagendra Nath Mitra. "Recommended for Tel'Chers 
Rs. S. and Libra.nes." 

The Hon'ble IIr. A. S. Thompson, Chler ED.IDeer to tDe 
Government of 8eD'fal. on 19th of .1a.nua.ry, uno, says :-" Your' Manual 

~!u~:~~e~dg ~ : book~fr~~:~:l:. ~)r!l¥la;l:th~:ld I ~o;! ~:6~~e wi~ 
meet with the .8UOCeAA whjcb ,it certain}\' deI'N'Ves}' 

II •. E. G. FOY, supel'lntendl~g Sanlta.y EDgineer, BangOOn. 
Burma. on 15th of July. UHO, My!! ;~.' Ma.nual of Surveying is & U&eful book 
of Referenoe on Surveying." 

B. Beckett. Esq .• Agency Englotler, Feudatory States, 01'118&. :o:n:i11 t!u~~:t ~~;~1 S~Sthe~ ~ ~~~;t~ff ~r~~:i~~v!~a.l~tu,&:;ts~~ 
in this Agency. $nd will. owing t,o the ooncise and praotioal tree.tment of its 

::~l~\~~\~in Q~:~: s~~~isf:v:nJ~!~:l~ ():S:!:~:t~td~=n: ti: 
any suoh &S8istance for long periods. You al'c to be congra.tulated on the 
careful oompiIa.tion of the work." 
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