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PREFACE.

No apology is necessary for the appesrance of a new book on
Earthwork Tables and Calculations in a continent like India.
These Tables have been prepared with s view to minimise calcula-
tions usually necessary in the preparation of estimates for roads,
railways, canals, river embankments and canal distributaries, etc.,
and they will be found accurate und labor-saving in many ways.

The requirements of the Public Works Department and the
District Boards are to ohtain correct figures for aress of cross-
sections for heights increasing by one-hundredth of a foot, and the
Slope Tables have been calculated for the first 34 feet for
heights increasing by 0°01 foot, and then up to 70 feet increasing by
0-1 foot, and o method has heen shown how to obtain figures to
two places of decimals as in former cases, from figures given for the
latter, in Art. 23, p. 52,

The Engineers and their subordinates will find, with the aid
of these Tables, that their labor is reduced to one-eighth if not to
one-tenth, and their attention is especially drawn to Arts. $6 and 37,
pages 141, 145, Ex, 28 V ; and to Art. 39, Ex, 29 (iii), whicb show
methods of calculation which are at once extremely simple, accurate
and much lsbor-saving.

Corrections and suggestions for improvements in future edition
- of this work are invited and will be thankfully accepted.

Caloutia, May, 1915. N. N. MiTra.
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PRACTICAL EARTHWORK ]
CALCULATIONS.

CHAPTER L-—~INTRODUCTION.

1. Earthwork, in its widest sense, comprehends excavation in
rock, as well as in the looser materials of the earth’s crust. Earth-
work is of two kinds-—excavation or cut, and embankment or ll.

Cut, or Cutting is excavation under the surface of the earth
and its removal ; for instance, digging out the trenches for founda-
tions of buildings, for making drains and construction of canals.

Embankment or Fill is used to denotc any large heap of
earth collected together from cxcavations and built to a definite
shape ina line; for example, roads and railways raised above
ground across valleys end river embankments to protect adjoining
land from floods, etc. .

2. The Boundaries of Cross-Section of a Piece of
Earthwork in general are as follows

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

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

(3) The Originai or Natural Surface of the Ground,
EL, (Figs. 1, 2, 3, 4, 6); and EGI (Fig. 5) forming the top of &
cutting, or the bottom of an embankment.

In most cases, in practice, three sides of a cross-section are
fixed by the conditions of the problem. These are the side-slopes
in both cuts apd fills, the bettom in cuts and the tep in embank-
ments or fills. It then remains simply to find where tha side-slopes
will cut+the matural surface, and also the form of the surface line
on the given section. Imsmuchaapegnueusm}]ym at the
points where the mde-alopescutd:ssarbee, ‘whether in cat or 1,
wich pegs ‘are called slope-pegs, and dloy mnt-t«ﬂetmethe

. profiling is done.

B
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Fig. 4.—Cross-Section of & Road along a Hill Side, partly in Bank
and partly in Cut.

8. The Side-slopes are defined as so much horizontal to one
vertical. Thus a slope of 1} to 1 means that the horizontal com-
ponent-of .a given portion of a slope line is 1§ times its vertical
component, . Fhity are shown, in Fige. 1—6, as 8 to I, ) to .

Side-slopes are usually expressed 8s  to 1; ftol, §t01,
l1tol, liﬂ,?w:l, 8 to I, ete,

The Slope-ratio is the ratio of the horizontal to the vertical
component and is hence always the same as the first number in




CALCULATIONS. 3

the slope-definition. Thus for a slope of 1} to 1, the slope-
fatio is 1§.  For S to 1, the slope-ratio is S.

4. Side-long Ground.—If the ground, over which an
embankmept iy wade, or in which a cana) is excavated, slopes
sideways, i.c., has an inclination across or a{ right angles to the
centre line of work, it is then called a side-long ground, or is said
to have @ transverse-slope, whereas if it has a slope in the direction
of the line of work it is said to have a lowgitndival-slope. In
Figs. 3, 4 and 6, Scto 1 shows ratio of Transverse av Cross-slope,

5. Natural Surface of Ground.—In Figs. 1-2, the natural
surface is horizontal : and in Figs, 3-4, it slopes sideways.

6. Cuts and Fills.—Figs. 2 and 6 represent cuts, 1t is only
necessary to conceive them to be surned upside down to represent
fills 6r embankments which are indicated by Figs. 1 and 3, Fig. 4
represents a piece of earthwork, of which one side, OAL, is in cut,
called side-cwt, and thé other, OBE, in AiZ,

. 7. Side-widths or Distances-out are horizontal distances
from a given point, Q, in Figs. 1—4, in the centre line, as marked
on the ground, to each edge, E or L, of the cut or fill, and are
marked by W, and W,. Each side-width consists of the half-width
of the bottom of cut or top of bank fixed by the design of the work
and the horizontal width of one slope obtained by calculation or
from drawing.

8. Centre-height and Side-heights.—The point vertically

- below, Q, in the case of cut, or above Q in the case of embankment,
in 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-height and marked by d. Similaely h, 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. Caleulation of Breadth of a Slope and Side-widths
when the Natural Ground is Level Across.—In Figs. 1-2, LF
and GE are breadths of slopes which are 8 to 1 and 8, to 1. Hence
in accordance with the definition of slopes

LF=8d; GE=8d. e (1)
- Side-widths, LQ=b/2+5d ; and QE= b/’+s‘d - (2)
When 8 =8y, LQ=QE=b/2.+8d, w (3)

Ex. 1, If the depth of & bank having §' top is 1¢/ and the side-slopes

are 3 t0 1 and 2 to 1 respectively ; LF.-SX]D‘-M’ GE 2x10=20;
1Q=304+4=34; QE=20+4=~2"
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10. Calewlation of Breadth of Side-slopes and Side-
widths, extreme Side-heights and Heights at Edges of*
Base when the Ground has an Uniform Transverse-siope
intersecting the Base.—The datas (Fig. 3) are b, d, 8 to 1,
not S; to 1 and S, to 1. Find the differences of level between
the centre peg, Q, and the edge pegs, L and E, i, d; and d.; the
heights at edges of base, y, and y,: and side-heights, b, and h,:
and widths of slope, x, and x; ; and side-widths, W; and W,.

The side-heights at edges of base, y;=d +b/28,: e (8
yo=d=b/28. .. (5)
W, = Left side-width=d; §, =cQ=cf +fa +2aQ=5d;+8d + }b.
., b48d l_,b+5;d oo
Sody= 5.5 ; similarly dy = s, (B & T)
. b . S(3b+8d
. \\,=Sﬁiscf§d) ; and similarly W, b%—:s—:) (B &Yy
. Depthof Level Bank, ABDL = by =d 4 d, = d + ’3" + sg iﬁ,,_-%l)(m)
Depth of A below Cross-slope, EL=d, +d, = éﬁid + %h"'bld (1)
N, -8 S48,
. . s 1 dN, —éb
Right Side-height=h,=d —~d,= §.48; a2
xl'_i(ss_%;_’l) and x, ~ ‘_0(1_‘1) (13 & 14)

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

Es. 2. The top width of an embanked road is 24', height of bank 14:86",
and side slopes 1} to 1. The bank is on a side-long ground having & cross,
slope of 4t01; required the depth of the level bank ABDL and the height of
the A, LED, and the side-widths W, and W, (Fig. 3.)

d.x12+22?9 1242299

55 = 13-716'; and d,= 55— =6234".

o Wy=4x13716=54'864"; W, =4x 6234=24-936".
S d4d;=1486+ 137716 =28"576 ; and d,+d,=13T18+6234--1095".

11. Graphic Method of Equalising a Warped Surfaee
to a Sloping Surface.—When the cuttings are in side-hill, they
sometimes have 1o be equalised, for which Fig. 5 is given, which
represents the section of a hog-backed cutting, ABEFGHI, in which
the crooked surface, EFGHI, is to be replaced by the straight slopmg

ABEFGHI, may be equal to the area of the figure, ABEL, needs but
geonﬁ*on.l skill ; a thread applied across the crooked lipes,
wheu the msqnd\hes are not great, will, in most oages, be suliciens,
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todetermine EL.  When the inequalities are great, EL can be deter-
®nined easily with the aid of a parallel ruler. Thus draw HJ
paraliel to IG : through G draw GK parailel to FJ; through F
draw FL parallel to EK ; join EL which is the equalizing line,

Fig, 5.—Equalising a Warped Surface into a Slope Surface.

N/-/ -

. D .
Fig, 6.—Equalising a Cross-Section on a Cross-Slope into a Cross-
Section on a Level Surface,

The reasoning for the abave steps will be at once seen on
reference to Prob. XIL, p. 185, of the Author’s “ Manuai of
Surveying,” First Edition, where the methad of reducing a pol‘ygon
to a trisngle is described.

12. Graphic Method of Equalising a Cross-Section
on a Cross-SiopeSurface to a Cross-Sectlon on a Level
Surface, and to find the Depth of Equivalent Level Cutting.
. ~Figally the crossslope surfsce ling EL, is to be replsced by e
‘horizontal equivalent, PO (Fig. 6), so that the ares QPBA = ABEL
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as under :—Let EL be the equalising slope line. On DL describe a
semi-circle, DNL : draw EM parallel to AB, and MN perpendiculat
to DL cutting the semi-circle at N : with DN as radius describe
the arc NO, through O draw OP parallel to ME or AB; then the
area of OPBA =ares of ABEL, and CR is the height of the
equivalent level cutting required. When this construction is
accurately performed, then LP is parallel to EO. This should be
checked by a parallel ruler to find if the lines LP and EO are
paraliel or not : if the lines be not parallel, the construetion should
be repeated. © CR may be measured by means of the plotting scale
with which the figure was drawn, or it may be obtained as under :—

13. Method of Mathematical Caleulation of Depth of
Equivalent Level Cutting.—When CQ=depth under the
centre line to ¢ (Fig. 6), the width of roadway, AB, and the
slopes of EL, AL, BE are given, the depth CR of the equivalént
level cutting ABPO can be ascertained thus.  Let the slope EL-
be represented by S, to 1 and of DL or DE by S to 1. Also let DQ
be represented by n, CQ by d, then by similar As :

§:1::D1: DI/S=Ll; S.: 1::DL: DS, =Ta:

s+ DIfS, =DIS . Di=nS 8./ (8.~ 8).

Again S:1 :: De: De/S=FEe; 8.:1::De: De/Sc=Eb;
son-DejS,=De/S; . De=nS 8,/(8,+8);and Be=n S/(8,+85),
Ll=n 8/(S.-$). But DL*=DI*+LI12; and DE?=De? + Ee? ;

DL= 4 (n* 8 SS+08./(S.-8) }3;  and

DE={ n*$* S2+ 02828 +8)

But because EO is parallel to PL, one of tbe sides of the A PLD 5
.. PE/[ED=L0O/OD (Euc. VL 2.};

PE/ED+ 1-=L0O/OD+1; .. PD/DE=DL/OD: .+ PD=0OD;

~ PD=(DExDL} — {n? 82 (1489548 8,-8 4.

But PD: DR :: (1 +83% :1; - DR=ns,/ 82-59%:
.. Depth of Equivalent Cutting=CR=DR --CD

A =n8 /82 -8} - 2%

v nedgalis o OB={ (d% 2 8/@s-b -2 a5

: HE 28 ° T8

Ex. 3. Let the rosdway, AB, be 24’ wide, with side slopes of 1j o 15

apd the g;f*lto inoline transversely at an angle of 20°; with a depth

0Q st Qof 2'; reqiired CR the depth of the equivalent level catling

ATDN Ko AV
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P 141 the slope of EL is 2747 to 1 ;
5: and CD=h/ 4/2x 15 =58
=7-346, §*=2'25.

Sinoe cot. 207

28 x 2°747
{7346 - 2-25)¢
Ex. 4. Let the vond be 18 wide with side-slopes of 2 to 1. the
oross-slape of the ground is 4 to 1, and the depth over the centre of road
CQ =12'; whatis the depth of an equivalent lovel cutting ? (Fig. 6.)

S DR = = 3344, and CR = 3344, -8 = 254"

A=12,0D =} x P = 45 : n=124453=165 ; So=4; 5=2
nSe _ 163x4
(Sc NG
. OR = 19053 - 435 = 14553
Ex, 5. The hreadth of the roadway is 27° 8, with side-slapes of 36> 40’
and a transverse cgqualising ground slope of 21° 15'; the depth of the station
from the centre of rnad 45° #”: what is the depth of a level cutting of equal area
Nat. cof. 36° 40" =1-3432= (Fig. 6},
Nat. cot, 21 13 = 25715 = N,, {S+85.) = 39147, (8 ~ 5} = 12283,

- DR =

SOR = LuEh v SIS 2 9T XL ;»282)5}-# =58PBY,
7

Fx. 6. The breadth of the roadway=33"7'; side-slopes are 19 : 7, and n
transverse slope of 23 : 8 ; depth of the embankment from the ventre of road
© =18 4¢'; what is the depth of the level embankment of equal cross-area ?

Se=23/3= 76667, S—19/T=2-T143; ", (Sc+5)=10'381, (Sc ~ 8} 49524, =

L OR={ (184 + 3“476667/(14)381:« snsent b =000 1047,

14. Calculation of Breadth of Side-slopes, Side-widths,
Heights at Edges of Base, and Extreme Side-heights, when
the Ground has an Uniform Transverse Slope intersecting
the Base betwaen the Centre Line and the Edge of Earth-
work, as at O in Pig. 4. Datas are: d, b, 8 to 1, 8, to 1,
8. to 1.

Hero Q0=d;0A=0C+CA=dS,+4b .. e (18)
For the cutting OAL, wehave y, =058, =(dS, + §b)/3; .o a7
and h,=x,/8; and (OA+x): h,::8.:1;

- 8(@S+3b) =%, (Sc—=9); ~x%=8 (@8, +1)/(8.-%)

and b= (d8, +b)/(B, -8) =CN . {18)
Side-width NL=CA +x,=4b+8, (§+8d)/8,-8) o 19)
For the Fill, OBE, we have, x;=h; 8, and BO=¢b-dS,; and

h:BO+x 11 1S nhy=(3b-dB)/(8,-8,)=EB,...  {20)

o x=8 (4b - dB)AS8. - 8y - {2

and  y;=(§b-d&,)/8, (22
Side-width CB, =00+ BO+x;=3b+8, (;b ds,)/(s ~8)  (23)
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Ex.7. A Hill road 20 wide is to be made partly in bank and partly in
cutting in side-long ground with & cross-slope of 2to 1.  The side-slope of
the cut to be 4 to 1, and that of the bank 1 to 1. The depth of cut at the centre
of the road is 1. Find the side-heights and widths of slope, width of top
of hank and bottom of out and side-widths, (Fig. 4.}

Hered=1l'; OA=CA+0C=10+2x1=12"; BO=8"

For eut. x =3 (1x2+10)/2-4)=4'; h, g
Right side-width=10+4=14",

For flll, x=1(10-1x2/(2-1)=&; h=8"
Left side-width=8 + 8 +2=18',

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

{2) Longitudinslsection levels along the centre line of the
bank, or cut, on pegs driven and spaced at regular intervals, usually
of 100 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, plot the sections and to draw the
outline of the bank or cut on them, and then to ascertain their
areas roquired 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 Iabor.

16. New Earthwork Tablés prepared to minimise
Drawing and Computation Work.—The annexed Tables are
prepared to minimise labor as much as possible in the ct i
required. When the ground along the cross-section line is fairly
Jevel, or when the slope is gradual and uniform, cross-sections need
not: be taken, and the necessary computations can be made by the
aid of the tables. Where the ground slopes fransversely and
considerably or where the surface is irregular or hog-becked, the
irregular eections should be reduced by equalising lines, even on

i v, to & level so that the level section may have
t.ha m%u the irregular ome. The Tables are designed to
give aresq of cross-sections on level ground only in square feet
and to 2WBhhe enbic contents in onbic feet,




. CALCULATIONS. 9

17. Contents of Cuts or Fills.—In the accompanying
T#bles the contents are suited for the case in which the univ of
volume is the cube described upon the linear unit. If the dimensions
are taken to be in feet, the quantities of earthwork will be in
cubic feet, if in yards the volumes will be in cubic yards, When
the volumes are obtained in cubic feet, they are to be divided by
27 vo reduce them to cubic yards, if necessary, as in English or
American practice.

Chapter Il.—Preparation of Tables for the Contents
of the Central Portion and Table I.

18. Caleulation of the Area of the Cross-Section of
a Bank, or of a Cut, when the Ground js Level Across.—
The erea consists of the centre portion, ABGF, and the two slope
portions AS, ALF + BGE. Thus, forany depth ¢, and hottom or
top width, &, and side-slopes S to 1 and 8, to 1 (Figs.1-2):

The Area of the Centre Portion=rectangle ABGF=bd (24)
n » » » Slope »  =AS, ALF +BGE
=38dxd+3Sdxd=3d%S+8) ... (25)

19. 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 depths, If tbese producte, which are
the areas of the centre portions, are multiplied by 100’ then cubic
contents for lengths of 100 feet are obtained by the Formula
Ve==Volume of the centre portion of 100" length==100 x'bd ... (26)

Table I gives contents for various depths increasing by ‘01 feet
in cubic feet. By inserting a decimal point two places to the left
areas of cross-sections in square feet are obtained.

Ex. 8. Find the aree of the central portion of e bank 20’ wide, side-
slopes 2 to 1, depth of bank 3. .”, bd=20x 3=60 sq. ft. (q.v., Table I, p. 20).

This is obtained st the i jon of the horizontal line correspondi
vo depth 3’ and the verticsl line corresponding to central top-width 2 and by
inserting & decimal point one plsce to the left as 2 is one-tenth of 20."

Ex. 9. Find the ares of the central portion of a cut 15' wide at base
side-slope 1} to 1 and depth of out 3-9)'. .*. bde=15x 3-81=59-65 aq. ft.

This area is obtained st the intersestion of the hori 1 line corre-
aponding to depth 3-91’ and the vertioal line corresponding to central top-
width of 15 and by inverting & decimal point 2 places to the left (g.v.,
Takle X, p. 25} ’
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r—50) OENTRAL PORTIONS. 11

ortions of Lengths of 100 Feet. For Areas insert a Decimal
> the Left.

t WIDTH OF BasE OF CUTTING IN FEEY, 5%
g T T 3
14 16| 17 18 19| 22 [ 24| 26| 28 | 32 3¢
| i 17 ! w0 mom | »| s o0l
WS @ owow s W oas| G B o looz
3| | Bl o6 & | 51| e8| 72| 78] 84| 96003
56| eoi sil 68 73, 7E| 88| e8| 104 13| 138|008
70| 75 80| 85| 90! w5 110 120 | 130 | 140 | 160 |0°05
!
|

98 | 106 | 1123 { 1i9 | 126
12| 1200 128 | 188 | 144 152 | 176 | 192 | 208, 824 | 256 | 008
126 | 136 | 144 | 168 | 162{ 171 | 198 { 216 | 284 ' 353 | 388 | 009
M0 | 150 w)] 170 | 180 ; 190 mi 210 | 360 { 280 | 830 |o'10
1664 | 165| 176 | 187 | 198 | 209 | 242 | 264 | 286 308 | 852 |01
168 | 180 | 193 | 904 | 16| 228 | 964 | 288 | B13} 386 | B84 {012
182 | 195 208 | 291 | 284 ) 247 | 386 | 813 | 838, 964 | 416|013
196 | 210 | 224 | 238 zszi 266 | 508 | 336 | 364 | 393 | 448 (0’14
210 | 225 | 240 | 255 | 270 | 285 | 330! 360 | 3901 430 | 480 |p-15
224 | 240 ) 356 | 272 | 288 | BO4 | 852 | 884 | 416 | 448 | 512 |o'l@
288 | 255 | 372 | 989 | 806 B23 | 874 | 408 m) 476 | 544 1 p17
959 | 270 | 988 | 806 | 324 | 342 | 396 | 432 | 468 | 504 | 576 |0'i8
2686 235\ 804 | 329§ B42| B6L| 418 | 456 | 494 | 582 ) 608 |g'yp
280 aoo“ 320 | 340 | 860 | 38O uo‘ 480 | 520 680 | 640 |Q'20
994 | 9ig | 836 | 357 | 878 | 389 | 463 | 504 | 546 | 588 | 672 021

®
w
@
o
w
o
»
o
k<
-
3
©
k-3
-
-
(=)
I3
®
-
[
©»
®
o
2
»
)
-
o
-3
=
-
Q
n
[

644 | 738 | 0°23




12 PRACTICAL EARTHWORK TABLES. [51—i0

TABLE I. —Contonts of Earthwork in Cubio Fest of Centrs
Point Two Place

a8 CBETRAL ToP WiDTH OF EMBANEMEY
Bl ,
Re| 2| 3|4 |B|6]|7 8|9 |1n 12|13

0G4 | 128 | 192 | 266 | 320 | 384 | 448 | 512 | 576 | 704 | 768 | gg:
065 130 | 195 | 260 | 835 | 80 | 455 | 820 | 585 | 716! 780 | gu
066 | 182 | 198 | 264 | 830 | 896 | 462 | 538 | 594 | 726 | 792 | gp
067 134 | 201 | 288 | 885 | 402 | 469 | B5R6 | 603 757;’ 804 | g7]
068 | 136 | 204 | 272 | 340 | 408 | 476 | 544 | 812 | 748 | Bi6 | g
069 | 188 | 207 | 276 | 345 | 414 | 483 | 653 | 631 | 759 | 828 gy
070 | 140 | 310 | 380 350 | 420 | 450 | 560 | 630 770| 840 i
I

071 | 42| 218 | 284 | 85651 426 | 497 | 568 | 680 | 781 852 og
072 | 44| 216 | 288 | 360 | 433 | 504 | 576 | 648 | 793 | 864 . g3
073 | 146 | 219 | 282 | 365 | 438 | 511 | 584 | 657 | 808 876 ggs
- 148 206 | 870 | 444 | 518 | B892 | 66 | 814 | 888 | g
300 | 875 | 450 | 526 | 600 | 675 | 826 | 900 g7:

804 | 360 | 4bg | 583 | 608 | 684 | 886 | 913 | uss

808 | 885! 462 | 589 | 616 | 698 | B47 | 93¢ \ 1601

812 | 890 | 468 | 546 | 624 | 702 | 858 | 936 | 101

816 | 895 | 474 | B53 | 682 | 711 | 869 | 948 ' Ipx;

820 | 400 | 480 | 560 | 840 | 720 | 880 | 960 ; 104(

834 | 4056 486 | BE7 | 648 | 739 | 691 | 972 | 1ont

328 | 410! 492 B74 | 66| 788 | 903 | 984 | Jos¢

882 | 415 498 | 681 | 864 | v47 | 913 | 096 | tons

836 | 430 b04 | 58S | 672 | 756 | 934 | 1008 | 109s

840 ( 435 | BLO | 595 | 680 | 765 | 9856 | 1020 | 110¢

844 | 430 | 516 603 | 688 | 774 | ©46 | 1833 | I11¢

848 | 485 523 | e09-| 6v6 | ¥ 957 ( 1044 | 1181

852 | 40 | 338 | 616 | 704 | 799 | 998 | 1055 | tidd

856 ] 445| 534 | 823 | 713 | 801 | 979 | 1068 | 1157

860 | 450 B40! €80 | 720 | 8o 1080 | 117(

|

88+ | 455 | 816 | 687 | 728 | 819 | 1001 | Yows | 116

480 | 853 | 644 | 786 | 825 ; 1012 | Mo4 ; 1196

BY2 465 558 651 744 837 | 1023 | 1118 | 1308

B88 | 4BE | 583 ( @79 | 796, §vB | 1087 | 1184 | 1%
8581 490 | 888 184 | BB2 | 1078 | 1178 | 137

95 | 5 ™3| 891 1089 | 1188 A 138!
100 80 | 100 w00 | 1300 | 1300 | 180
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14 PRACTICAL EARTHWORK TABLES. [101--150

TABLE I.—Contents of Earthwork in Cubic Feet of Central
Point Two Places

1 CEXTRAL ToP WIDTH oF EMBANKMANT

‘z 3|4‘5 6 | 7 8‘9‘11‘12 13 |
I e e




101 —1°50] CENTRAL PORTIONS. 15

Portions of Lengths of 100 Feet. For Areas ingsert a Deoimal
to tfe Left.

or WIDTH oF BASE OP CUTTISG IN Fear. éé
) ]
16|18 | 16| 17 | 18 ’ 19 | 22 24 | 26 | 28 | 32 |8
i v J
141 | 1515 | 1616 | 1717 | 1818 | 1919 101
| 1428 | 1530 | 1632 | 1734 | 1886 | 1938 1oz
1448 | 1645 | 1648 | 1761 | 1854 | 1967 103
’ 1466 | 1560 | 1664 | 1768 | 1872 | 1976 1'04
1470 | 1575 | 1680 | 1785 | 1890 | 1995 108
1484 | 1590 | 1696 | 1602 | 1408 | 201¢ 106
1498 | 1605 | 1712 | 1819 | 1026 | 2083 107
1512 | 1630 | 1728 | 1886 | 1944 | 052 108
1526 | 1635 | 1744 | 1853 , 1962 | 2071 109
1540 | 1650 | 1760 | 1870 | 1980 | 2090 et
1654 | 1665 | 1776 | 1887 | 1988 | 2100 i
1568 | 1680 | 1792 | 1904 | 2016 | 2138 12
1582 | 1695 | 1808 | 1921 | 2034 | 3147 118
1596 | 1710 | 1834 | 1988 | 2052 | 2166 114
1610 | 1725 | 1840 | 1985 | 2070 | 3185 118
1634 | 1740 | 1866 | 1972 | 2088 | 2204 116
1638 | 1785 | 1872 | 1989 | 2106 | 2328 117
1653 | 1770 | 1888 | 2006 | 2124 | 2242 118
1666 | 1785 | 190¢ | 9023 | 2142 | 2361 18
1680 | 1800 | 1020 | 2040 | 2160 | 2380 120
1694 | 1815 | 1996 | 9057 | 9178 | 2399 1-21
1708 | 1880 | 1958 | 3074 | 2196 | 2818 122
1793 | 1845 | 1968 | 2091 | 2214 | 2837 153
1786 ) 1860 | 1984 | 2108 | 2233 | 2358 124
1760 | 1875 | 3000 | 3125 | 9250 | 2376 126
1764 | 1890 | 2016 | 2149 | 2268 | 2994 128
1778 | 1905 | 2083 | 2159 | 2288 | 2418 127
1798 | 1930 | 2048 | 3176 | 2304 | 2432 128
1806 | 1935 | 3064 | 2103 | 2823 | Ms1 128
1830 | 1260 | 2080 | 8210 | 2840 | 2470 130
1884 | 1966 | 2006 | 2237 | 2358 | 2489 31
1848 | 1980 | 2112 | 8244 | 2876 | 2508 132
1842 } 1995 | 2198 | 3381 | 2394 | 2527 133
1876 | 2010 | 3144 | 22718 | 2412 | 2546 134
1890 | 2025 | 2160 | 2295 | 2430 | 2885 138
1904 | 2040 | 2176 | 2812 | 3448 | 2684 138
1918 | 2055 | 2192 | 9339 | 9466 | 2803 37
1983 | 2070 8 | 3346 | 2484 { 2623 138
1946 | 2085 | 2224 | 2368 | 2508 | 3641 138
1980 | $100 | 2240 0 | 3520 | 2660 180
1974 | 9115 | 2356 | 2897 | 2588 | 3579 141
2120 | 2378 | 3414 | 2656 142
2145 481 | 2674 | 2917 143
2016 | 2160 2448 | 2698 | 3786 1°44
2080 | 2175 | 2890 | 2465 { 2610 | 2756 148
2044 | 2190 | 2386 | 3488 2774 148
2088 2858 | 499 | 2648 | 2798 147
2078 | 2230 | 9868 | 9516 | 2664 | 3812 148
8285 2883 | $682 | 2831 149
2100 | 2250 | 3400 | 2650 | 2700 | 2WEO 150




16 PRACTICAL{EARTHWORK TABLES. [151—2-00-

TABLE |.—Contents of Earthwork in Cublc Feet of Central
Point Two Places

CSNTBAL ToP WIDTH OF EMBANKMENT

g3
Bt T T -
Ba| 2|3 | «|s (8| 7|89 |n |1z 23]
] i
1'51 | 302 | 488 | 604 | 756 | 908 | 1067 | 1208 | 1359 | 1661 | 1812 | 1863
162 | 804 | 486 | 608 | 760 | 913 | 1064 | 1216 | 1868 | 1672 | 1824 | 1976
183 | 306 | 459 | 612 | 765 | 918 | 1071 | 1234 | 1377 | 1688 | 1836 | 1989 |
154 | 308 | 462 | 816 | 7701 924 7 1078|1232 | 1986 | 1694 | 1848 | 2002 |
1’56 | 310 | 465 | 620 | 775 | 930 | 1085 | 1340 | 1895 | 1705 | 1860 | 2015 ‘
1'86 | 812 | 468 | 624 | 780 | 986 | 1093 | 1248 | 1404 | 1716 | 1872 | 2028 |
187 | 814 | 471 | 838 | 785 | 943 | 1099 | 1956 | 1418 | 1727 | 1884 | 2041
1’58 | 816 | 474 | 632 | 790 | 948 | 1106 | 1364 | 1432 | 1738 | 1896 | 2064 1
1'89 | 8181 477 | 686 | 705 | ®84 (1119 | 1272 | 1481 | 1749 | 1908 | 2067
160 | 820 | 480 | 640 | 800 | 960 | 1120 | 1380 | 1440 | 1780 [ 1920 | 2080
161 | 822| 488 | 644 | 805 | 966 | 1127 | 1288 | 1449 | 1771 [ 1982 | 2008
162 | 93¢ 486 | 648 | 810 | 972 | 1134 | 1208 | 1458 | 1782 | 1944 | 2106
1'63 | 836 | 489 | 652 | 815 | 98 | 1141 | 1804 ( 1467 | 1798 | 1956 | 3119
164 | 938 | 492 | 858 | B30 | 9B4 | 1148 | 1312 | 1476 | 1804 | 1968 | 2152
165 | 380 | 495 | 660 | 895 | 990 | 1165 | 1320 | 1485 | 1816 | 1980 | 2145
166 | 382 | 498 | 664 | 830 | 996 | 1162 | 1328 | 1404 | 1826 | 1902 | 3158
167 | 984 | 601 | 668 | 886 | 1002 | 1169 | 1386 | 1508 | 1837 | 2004 | 2171
1°68 | 536 | 604 | 673 | 840 | 1008 | 1176 | 1944 | 1512 | 1848 | 2016 | 2184
1°69 | 938 | 507 | 676 | 845 | 1014 | 1183 | 1362 | 1521 | 1869 [ 2038 | 2187

1'7¢ | 340 | 510 | 680 | 850 | 1020 | 1190 | 350 | 1580 | 1870 | 2040 | 2210
1°71 | 842 | 518 | 684 | 855 | 1026 | 1197 | 1368 | 1539 | 1881 | 3052 | 2233

273 | 846 | 519 | 693 | 865 | 1038 |'1311 | 1384 | 1557 | 1903 | 3076 | 2249




! 157-200) CENTRAL PORTIONS. 17

Portions of Lengths of 10D Feet. For Areas insert a Decimal
to th8 Left.

oB WIDTH OF Basg oF CUTTISG IX FgET.

iu 15! 16 | 17 118 | 18 22124~253zslu
. ‘ |

2114 | 2265 | 2416 | 2667 ‘ 2718 | 2869 3822 | 3624 | 3026 | 4328 | 4883 ; 1'B1

2198 | 2980 | 2483 | 584 | 3786 | 9895 3344 | 8648 | 3952 | 4856 | 4864 ' 1'B2

‘ [2754 2607 3B66 | 5672 3978 | 4264 | 4896 1'53

2156 | 3310 3464 | 9018 | 2772 | 2995 9338 | 3696 . 4004

2480 | 2636 | 2790 | 3945 . 8410 | B720 | 4030

| 2496 | 2652 | 2508 | 2984 3482 | 8744 | 4056

251% | 2660 | 2626 | 2063 ' 3464 | 8$768

| 2528 | 2686 | 3844 | 8002 | 3476 | 8792 | 4108

| 28e4 | 2708 | 2862 | 5021 B498 | 3816 )

9040 ' 3520 | §

|
i

! 9576 | 2787 | 2898 | 8050 ' 9543 | 8864 |
2692 | 2754 | 2016 | 2078 3564‘

2282 | 9446 | 3608 | 83771 | 2934 | 3097 , 3586

2296 | 2460 | 362 | 2788 | 2953 | 8116 | 8608
2310 | 2475 | 3640 | 380 | 2970 | 8185 , B680
2834 | 2490 | 3850 | 2822 | 2088 | 318¢ | 3683
| 2388 | 2505 | 2672 | 2839 | BO0G | 3173 ' 3674 | 008
3024 | 3102 | 3696 | 4033
2365 | 2585 | 9704 | 2873 | 3042 | 3211 | 3718 | 4066 | 4894 | 4783 | 5008 | 1-g9

»
=
3
=
I3
%
=
=)

-
>
&
@
-
©
©
©
-
o
L3

v
%
-
-3
o
w
=Y
3
<)
o
-
=1
»
3
)
=3
2
@
=
=3

@w
©
-~
o
-
- b
=
=3
we
3
-3
-~
@
]
=
=Y
-
@
“

2380 | 2550 | 2720 | 2890 | 5060 | 3230 | 3740 | 4080 | 420 | 4760 | 6440 ; 1-70
! i
2394 | 2685 | 2786 | 2907 | 8076 3249J9762]4104 4446 | 4788 | 6472 1 1'71
2408 2530[2152 2924 | 3086 | 8268 | 8784 | 4128 | 4473 | 4816 | 5804 172
| 2433 | 2595 | 3768 | 241 | 8114 3287 | 8806 | 4152 | 4408 | 4844 | 5586 | 173
2486 | 8610 | 2784 | 2958 | 3132 | 8306 | 3828 | 4176 | 4524 | 4872 5568 | 174
2450 | 2625 | 3800 | 2075 | 8160 | 8825 | 3860 | 4300 | 4550 | 4900 | 5600 | 1°75
2464 | 2640 | 2816 | 2902 | 3168 | 8344 { 8872 | 4884 | 4576 | 4028 5532!1'16
2478 | 2655 | 2832 | 3009 | 3186 | 8863 ) 3884 | 4248 | 4803 | 4956 | 6664 | 177
2492 | 9670 | 2848 | 3026 | 8204 | 5382 | 8916 | 4973 | 4628 | 4984 | 5696 | 1'78
2606 | 2656 | 2664 | B04B | 3222 | 3401 | 3988 | 4206 | 4654 | 6012 | 8728 | 1°79
2520 | 2700 | 2880 | 3060 | 3240 | B420 | 8960 | 4320 | 4680 | 5040 | 6760 | 1'80
2634 | 2715 | 2896 | 3077 ms)usg 8983 | 4844 | 4706 | 5068 | 5792 | 1-B1
2549 | 2730 | 2012 | 3094 | 8276 | 8456 | 4004 | 4368 | 4732 | 5006 | 58324 | 182
2663 | 2745 | 2938 | BI11 | 3204 | 8477 | 4026 | 4392 | 4758 | 5124 | 5856 | 1°83
2676 | 9760 | 2844 | 8128 | 8812 | 3405 | 4048 | 4418 | 4784 | 5152 ) 6888 ; 1'84
2590 | 9775 | 2560 | 3145 | 3839 | 3515 | 4070 | 4440 | 4810 | 5180 | 5920 | 15
604 | 3790 | 3076 | 3162 | 3048 | 8584 | 4092 | 4484 | 4886 | 5208 | 5352 | 188
2616 | 2805 | 2692 | 8179 | 8386 { B663 | 4114 | 4488 | 4862 | 5236 | 8984 | 187
{ 2682 ; 2620 [ BOOB | 8106 | 8354 | 8672 | 4184 | 4612 | 4888 | 5264 | 6016 | 1-88
2646 | 3835 | 8024 | 3213 | 3402 | 8501 | 4158 | 4586 | 4914 | 5202 | 6048 | 180
2680 | 2850 | 5040 | 3280 | 3430 | 8610 | 4180 | 4580 mo\sano 6080 | 3-890
1
2674 | 2865 | 3006 | 9347 | 8438 | 9629 | 4803 | 4584 | 4966 | 5848 | 6113 | 191
2588 | 2880 | Bo72 | 8864 | 8486 | 3648 | 4224 | 4608 | 4993 | 5376 | 8144 | 1'9R
2708 | 2895 | 3088 | 5881 | 3474 | 3667 | 4346 | 4632 | 5018 | 5404 | 8176 | 193
716 2910 | 3104 | 3298 | 8493 | 3666 | 4268 | 4858 | 5043 | 6432 X
3730 | 2025 | 3120 ( 3818 | 8510 | 3705 | 4240 | 4680 5070[5430 95
2744 | 2040 | 5136 | 3839 | 85%8 | $724 | 4313 | 4704 | 5096 | 5488 | 4273 | 1'968
3758 | 2965 | 8152 | 8840 | 8546 | 5743 | 4334 | 4728 | 5123 | BB1G | 6304 | 1'97
3773 | 2970 | 168 | 8368 | B564 | 3762 | 4858 | 4753 | 5148 6836 | 1
am_c{xuss 5184 | 3888 ['388% ; 3781 | 4518 | 4796 | B17¢ | ShY2 | 6868 | 189
ﬁm‘wnonmsmvamimmmmmmm
4




18 PRACTICAL EARTHWORK TABLES. [2:01—2-50

TABLE 1.—Contents of Earthwork in Cubic Feet of Central
Point Two Flaces

CENTEAL Tor WIDTH oF EMBANEMENT

Depth
in Feet,

2|31 4i5 ;6 ;78|59 |njizls

A S P A

i 1407 | 1608 | 1809 | 2211 | 2412 | g1g
806 | 808 | 1010 | 1212 | 1414 | 1616 | 1818 | 2222 | 2424 | pagg

1897 | 2288 | 2436 | ggsq
{1234 | 1438 | 1683 | 1836 | 2344 | 2448 | ery

WW WNNNNRDNNNN Nrems m e e e ~ 088008600
-
S
S
>
2
o
=
©
2
=
o
-
0
=1
@
-
=
I
=
a
©2
4

-
=
-

636 | B48 | 1060 . 1273 | 1484 | 1696 | 1908 | 2382 | 2544 g,“
1917 | 2843 ‘

o
@
3
@
o
o
S
a
&
—
1
2
®
—
™
©
=
-
=)
=
-

2656 | 9769

-
w2
3

12684 | 1498 | 1713 | 1926 | 2354 | 2568 | aygo

410 | 616 | 830 | 1025 ; 1280 | 1485 | 1640 | 1845 | 2355 | 2460 | gee
412 | 618 | B24 | 1030 | 1236 | 1442 | 1648 165 | 2868 | 2472 | grg

| 6an | s | 1085 | 1242 | 1448 | 1656 | 1663 | 2377 | 3464 | gooy
416 | 634 | 838 1040 | 1248 | 1456 | 1664 | 1872 | 2288 | 3495 | 3904
418 | 627 | 836 | 1045 ! 124 | 1463 | 1673 | 1881 | 2209 | 2608 | yyy
420 | 630 [ 840 | 1050 i 1360 | 1470 | 1680 | 1890 | 3810 | 2520 | 5799
423 | 633 | Bid | 1055 | 1266 | 1477 | 1688 | 1899 | 2821 | 2582 | g

1

!

i

NRNNNN NNRENNNNNR ORNRNNNNNNN

1
2
3
s
5
s
7
8
9
0
1
2
3 i
4 |
5, 430 | 645 | 860 | 1075 | 1260 | 1505 | 1730 ) 1935 ; 2365 | 2580 | a7gg
6| 438 ] 648 | 864 | 1080 | 1396 | 1512 | 1798 | 1944 | 2376 | 3593 | 308
7| 484 651 | 86 | 1085 | 1302 | 1619 | 1756 | 1953 | 2887 | 2604 | ngg)
8! 436 | 654 | B72 | 1090 | 2908 | 1526 | 1744 | 1962 | 2898 ! 3616 | gggy
9 4331 657 | 876 | 10p5 | 1314 | 1683 | 1752 | 1971 | 2409 | 2628 | gaq7
o | 440 [ 660 | 880 | 1100 | 1820 | 1540 | 1760 | 1980 | 2430 | 2640 | 2860
i 1
1l s} 0631‘ m\uoslnm 1547 | 1768 | 1989 | 2431 | 9652 | gg7g
2| s4 | 666 | 838 | 1110 | 1332 | 1554 | 1776 | 1998 | 2442 | 2664 2866
3| 446 | 669| 893 | 1115 | 1338 | 1561 | 1784 | 2007 | 2453 | 2676 2899
24 | 446 | 672 | 896 | 1120 | 1844 | 1668 | 1792 | 2016 | 2464 | 2688 | gg13
5 450 | 675 | 900 | 1135 | 1350 | 1675 | 1800 | 2035 | 2475 | 3700 | 95
'26 | 452 | 678 | 904 | 1130 | 1356 | 1583 | 1808 | 203¢ | 2486 | 2712 | pg3g
227 | 4b¢ | 661 908 | 1156 | 1362 | 1689 | 1816 | 30¢3 | 2487 | 2724 | ag5]
2:28 | 1456 | 654’ 912 | 1140 | 1368 | 1696 | 1824 | 2053 | 2508 = 2756 | Joa4
229 | 458 | 667 | 916 | 1145 | 1374 | 1603 | 1882 | 2061 | 2519 | 8748 | g77
230 | 460 | 890 | 920 | 1150 | 1380 | 1610 | 1640 | 3070 | 3550 | 3760 | peg0
!
231 | 462 | 698! 924 | 1156 | 1386 | 1617 | 1848 | 2079 254115175 8008
232 | 464 | 696 | 928 | 1160 | 1893 | 1624 | 1856 | 2086 | 2559 | 3784 | 2914
2:33 | 466 | 699 | 933 | 1165 | 1398 | 1681 | 1864 | 2097 | 2563 | 3796 | gpag
234 | 468 | 703 | 986 | 1170 | 1404 | 1638 | 1873 | 2106 | 23574 | 2808 | 3043
2°35 | 4701 706 | 940 | 1175 | 1410 | 1645 | 1880 | 2115 | 2585 | 2820 | 3985
236" 472 ] 708 | 944 | 1180 | 1416 | 1652 | 1888 212¢ | 2506 | 9833 | 3068
237 | 474 711 ] 948 | 1185 | 2423 | 1659 | 1896 | 2183 | 3607 2s44>3031
238 | 476 | 714 | 952 | 1190 | 1428 | 1666 | 1904 szms;nsss 3094
239 ( AT8| 717! 956 | 1195 | 1434 | 1673 | 1912 | 2151 | 2689 | 3868 | 3197
2'40 450‘ 720 | 960 noo\mo 1680 | 1920 neo{zsw;sseolam
2:41 | 482 | 723‘ 964 | 1205 | 1446 | 1667 | 1928 | 2169 aealtmz 3188
242 | 484 | 726) 968 | 1210 | 1459 | 1694 | 1986 | 2178 | 3662 | 3904 | 3146
243 486 729 | 973 | 1216 | 1468 | 1701 | 1944 | 2167 | 23678 | 2916 | 3159
244} 488 ) 733 ) 976 | 1200 | 1464 | 1708 | 1953 | 2198 %u}zm 3173
245 490 | 785 | 980 | 1235 | 1470 | 1715 | 1860 | 2205 | 2695 | 3940 | 8185
246 | 4834\:788 | 984 | 180 | 1476 | 1722 | 1968 | 2214 | 2706 | 2952 | 3198
, 1235 | 1483 | 1729 | 1976 | 2233 | 2717 | 2964 | g211
E 1340 | 1488 | 1756 | 1084 | 2338 | 2728 | 2978 | 399¢
7 1494 [ 1743 | 1999 | 8241 | 2789 | 2988 | Ba37
1250 | 1600 | 1760 | 2000 | 2250 | 2750 ; 3000 | 8250 |




201—2'50] - CENTRAL PORTIONS. 19
Portions of Lengths of 100 Feet. For Aroas ingert a Deolmal
to tife Left.

oR WIDTH OF BAGE OF CUTTING IX FEBT. ‘E§

]

1415 | 16 | 17 | 18 | 19 | 22 24 | 26 | 28
: \ I
2814 | 8015
| 2828 | 9080
| 2843 | 8045
2836 |
2870 | 3076
2884
2898 |
ap12 | 9120
2936 | :
2040 l 3150

1

'

|

32 |[Gg

6432 | 2'01
8464 | 202

6 | sa1t \ 5618 | 3819 | 4432 | 4834 | 5226 ‘ 5628
8232 \ 3434 | 3636 | 3834 | 444 | 4848 | 5263 | 8656
| 9248 | 3451 | 5654 | 3857 | 4486 | 4B73 | 5378 56884 | 6496 1 2'03

9304 | 3468 | 3672 | 8876 | 4488 | 4896 | 3804 | 5712 6838 1 204
320 | 3486 | 3690 | 3895 4920 | 5330 © 5740 | 6560 | 2'05
| 3298 | 8502 6592 | 208
3313 | 3519 6634 | 207
8656 | 2°08
6688 | 2°09
6720 i 210

-
S
=)

5382 {
5408 | 5834
!

9726 | 3938 | 4554 | 4968
8744 | 3952 | 4576 | 4892 |

™
=}
2
=3

4533 | 4944 ‘ 5856 | 5768

%
=
I
S
@ e o u
@
3
&

5538 | 5964 | 8816 [ 9713
5564 5993 | 684B |
6880 |

-
'Y

NN B

|
H
|
! ‘ |
5485 | 5008 | 6752 | ¢
5613 | 6784 1 212
{
| G0
[ S0f8 |
|
i
|

NNNN

l 6104 | 6976 |
6132 | 7008 |
| 5160 | 7040

3
=
@
©

w
)
ot
£
- o6 63 o
-
5
®

3504 \ 3728

6188 | 7078 |
i 6216 \ 7104 i
|
!

|
3586 | 3757 1
i

4337 | 4006 | 5352 5798‘56341 7156
i
|

3552 | 3774
3568 1 3791

NN NRN

p
2
£
£
=
g .
=
5
&
z
WN= CoE=atn

| 6372 | 7168 |
7300 |
7232 | 226

3584 | 3808
! 8600 | 3826
8616 | 3842 | 4068 | 4294 | 4072
3632 | 8359 | 4086 | 4313 | 4994
3648 | 8875
3208 | 5495 | 3864 | 3893
8680 | 8910

3686 ‘ 8927
3TLH| 8044
3728

6300

NN
-39

w

=
9
&
@
&
@
=3

A

o

&

k4

o

®

3

S

*

o

v b3

®

@
=3
&
hodoaan
©
<]
=
®
-
S
15
@

igas74 | 8616
“3388 | 3680
3402 | 3645
8416 | 3660

| 8430 ; 8676
3444 | 3690
3458 | 8705
9730

3473 ¢ ¢
3486 | 3785 | 8984 | 4243
3500 1 3750 R

41
42
43
44

45
46

RNRNN
&
-

&

4712 | 5456 |

4482 | 4731 | 5478

cmiuw 5500 | 8000 | 6600 | 7000
} .

2
2
5%
]

-
g
»
@
©

i



20 PRACTICAL EARTHWORK TABLES. {251—800

TABLE 1.—Contents of Earthwork in Cuhic Feet of Central
Point Two Fiaces

CENTRAL ToP WiDTB OF ENBANKMERT

o)
gk

g | ! [ 13 |
Re 2| 3| 4 15‘9‘,11 12 |
— H o — e

| i ) ; ]
251! 82 [ 783 | 1004 f 1767 | 2008 | 2259 | 2761 | 3012 | 5263
252 [ 504 | 756 ; 1008 . 1764 | 016 | 22¢8 | 2772 | 8024 | 8276
253 | 806 | 750 | 1012 1771 ' 2024 | 2277 | 3788 ~ 035 | 9289
254! 508 762 | 1016 1778 2082 | 2286 | 2794 | 5048 | 3503
255 . 810 ¢ 765 | 1020 1785 - 2040 | 2285 | 2805 | 3060 | 3818
256 | 512 | 768 | 1024 | 2816 | go72 | 3838
257 | 514 771 | 1028 | 2827 | po84 | 3341
258 | 516 | 774 | 1082 | 2838 © 3096 | 3954
259 | 618 1 777 | 1036 1813 | 2072 | 2881 | 2848 3108 | 8367
260 ; 620 [ 780 | 1040 1830 ; 2080 1 2340 | 2860 : 8120 | 3380
261 | 592 | 783 { 1044 | 1305 © 1566 | 1397 | 2088 | 2340 | 2671 , 3132 | 3398
262 ) 534 | 786 | 1048 | 1810 ' 1572 | 1834 | 2086 | 2856 | 2882 S1ee | 3406
263 | 526 | 78 | 1052 | 1315 | 1578 | 1841 | 2104 | 2367 | 2848 | 8156 | B41Y
264 | 526 | 7oz | 1056 | 1820 | 1584 | 1848 | 2112 | 2876 | 2908 | 3168 8432
265 | 580 | 795 | 1060 | 1325 | 1690 [ 1865 | 2120 | 9385 | 2015 | 8180 | 3445
266 | 532! 708 | 1064 | 1380 | 1586 | 1862 | 2128 | 2394 \ 2926 3192 | 8488
267 | 534 | 801 | 1068 | 1335 | 1602 | 1850 | 2136 | 2403 | 2087 | 8304 | 3471
268 | 66| 804 ) 1072 | 1340 | 1608 | 1876 | 2144 : 3412 | 2948 | 3216 3484
2659 | 538 ; 807 | 1076 | 1845 | 1614 | 1883 | 3152 | 2421 . 395P | 8228 | 8497
270 1 2 I 810 | 1080 | 1850 | 1620 | 1890 | 2160 | 2430 ; 2070 1 3240 | 3510
! |
271 biz | 818 | 1084 | 1855 | 1636 | 1897 | 2168 | 2489 | 2981 | 8252 | 30283
272 ] p44 | 816 | 1088 | 1360 | 1682 | 1904 | 2176 | 2448 | 3992 | 8264 | 3686
273 | 546 819 | 1092 | 1365 | 1688 | 1911 | 2164 | 2457 | 3008 | 3a7g | 3649
274 | 545 | 832 | 109 | 1870 | 1644 | 1918 | 3103 | 2466 | 3014 | 3288 | 3362
2'75 | 550 | 835 | 1100 | 1876 | 1650 | 1925 | 2200 | 2475 | 8025 | 3300 | 8576
2776 | 562 | 828 | 1104 | 1880 | 1656 | 1982 | 2808 | 2484 , 8036 - 8312 | 588
277 B4 [ 831 1 1105 | 1865 | 1662 | 1939 | 2216 ] 2493 | 8047 | 3834 36uL
278 ' 666 | 934 | 1112 | 1390 | 1668 | 1946 | 2224 | 2602 | 8058 | 333 | 3014
279 | 508 | 837 | 1116 | 1895 | 1674 | 1955 | 2982 | 3611 J 3069 ; 3948 | 8627
2'80 | 560 | 840 | 1120 | 1400 | 1680 | 1960 | 2340 ® 2520 | 3080 | 3360 3640
i i 5
2'81 ! 662 | 843 | 1124 | 1405 | 1686 | 1967 | 2248 | 2629 | 8091 | 8376 ! 5655
282 | 564 | 846! 1128 | 1410 | 1692 | 1674 | 2266 | 2538 ngx | 3384 | 9686
283 | 5g6 | 849 | 1132 | 1416 | 1698 | 1881 | 2364 | 2547 | 9113 | §89s | 3678
284 | 568 | 852 | 1136 | 1430 | 1704 | 1988 | 3372 | 2556 | 8124 | 3408 | 3692
2786 | 570 | 805 | 1140 | 1436 | 1710 | ¥9S5 | 2280 | 2666 | 8130 | 3430 ?Wg
286 572 | 868 | 1144 | 1430 | 1716 | 002 | 2388 | 2574 | 5146 | 3432 ?";
287 | 574 | 861 | 1148 | 1485 | 1792 | 2008 | 3286 | 2683 | 3157 | 8444 | 3781
288 ] 76 | 864 | 1159 | 1840 | 1728 | 2016 | 2804 | 599 | 8168 | 8456 | 3744
2:89 | 578 | 867 i 1166 | 1445 | 1734 | 2028 | 2312 | 2601 | 8179 | 3468 3'56
2'90 [ 580 | 870 ‘ 1160 | 1450 | 1740 | 3030 | 2830 | 2610 | 3180 | 3460 | 877
i { 1

291 583 | 873 | 1164 | 1455 | 1746 | 2087 | 3823 | 210 | 8303  3agy | 8188
292"\ 684 | 876 1168 | 1460 | 1762 | 2044 | 2836 | 2626 | 5212 ! 2504 | BTVO
293 | 586 | 879 1172 | 1465 | 198 | 2061 | 3344 | 2637 | 3223 | sols | 800
294 | 588 | 882 | 1176 | 1470 | 1764 | 2068 | 2362 | 3646 | 5384 | apas | 3822
208 ; pe0 | 885 1180 | 1475 § 1770 | 3065 | 2860 | 2655 | 3245 | 3540 gg:g
298 | 888 | 1184 [ 1480 | 1776 | 2073 | 3548 | 2664 6 | 3552 61

8 sb 891 | 1188 | 1485 | 1782 | 3079 | 9876 | 2678 | 3967 | 8564 | B o

894 | 1192 {1450 | 1788 | 2086 | 268« | 2682 | 3878 | 8676 | BY

2601 | 5389 |
1500 | 1800 | 2100 | 2400 | 3700 | 8300 | 8600 | 390



25—300] - CENTRAL PORTIONS. 21

Portions of lengths of 100 Feet. For Areas insert a Deoimal
to the Left.

oR WinTR 0or Pasp OoF CUTTING IN FRET.

26 28

1038 | 8033 | 251
7066 ' 8064 282
7084 ; 8096 253

. 4789 | 3522 |
Badd

1 |
1 H
! i
, | 6526
| 6363
! | 6578
1 6090 | 6804
I 6120 | 6880
| 61414 | 6656 | 7188 | Bl92
| 6168 ; 6682 | 7196 | B224
4386 | 4644 | | 6192 | 6708 | 7224 | 8256
4144 4403 | 4662 \4»21 | 6216 | 6734 | 7282 | Bags
i
I

i
!
1 7113 | 8128 ' 254
|
\1
4420 | 4680 | 4840 | 5720 . 4240 ‘ 6760 | 7280 ! 8320

7140 | B160

45690 ¢ N
4608

4636

s
<
B
-3
[

o

3

>

@
coagunan
@«

coENa

NN DNNNR

|

6264 ‘ 6786 | 7508 | 8352
6812 | 7886, | B384

6812 ‘ 6848 | 7364 | Bl6

ADD
wWN-

36 6864 | 7892 ‘ 8148
6860 | 6890 | 7420

@
g
8
4
v o o
3
4
2
agag

6942 | 7476 | 8344
6968 | 7504 | 8576
6994 | 7682 | 8608
7020 | 7660 | 8640

w
<]
=) %
S
o
©
3
o

7046 | 7588 ; 8672
7072 | 7616 | 8704

HN NNNNNREREN NNNNNEN

7254 | 7812 | B9IB
7280 | 7840 | 8960

7806 | 7868 | BeB2
7382 | 7886 | 0024
3983 | 4245 | 4538 | 4811 | 5094 | 8877 §226 | 6792 | 7858 | 7924 | 9086
3876 | 4360 | 4644 | 4828 | 5119 | 5806 6248 | 6816 | 7884 | 7958 | 9088
8990 | 4276 | 4660 | 4845 | 5130 | 5415 | 6370 6840 | 7410 | 7980
4004 | 4290 | 4576 | 4862 | 5148 | 5454 6292 | 6864 | 7486 | B0OOB | 9152
4018 | 4305 | 4592 | 4879 | 6166 | 5453 | 8314 6888 | 7462 | 8035 | D184
4032 | 4330 | 4608 | 4896 | 5184 | 5472 | 6336 612 | 7488 | 8064 | p218
4046 | 4395 | 4624 | 4913 | 5202 | 5491 | 6888 8986 | 7514 | 6092 | 9348
4060 | 4850 | 4680 | 4930 | 5320 | 5610 | 6380 | 6060 | 7540 8120 | 9380 | 2'90

BE DemisssiNsNN NG

T
®

NRN
[
@®

©
=
©
S
2 ® Q&P
® RIRLLRE SPedaRewn- comNBaA

e
g8
o -
ts
g3
o
&%
LER-13
~

BE
33
-
2
£
g8
-
=X
g8
£8
oS
£z
£3
- &
g%
g
33
33
gg

8148 | 9312 | 291
i 8176 | 9844 | 2'92
4102 | 4395 | 4888 | 4981 | 5374 | 5867 | 6446 | 7083 | 7616 | 8204 | 0876 293
4116 | 4410 | 4704 | 4998 | 5293 | 5586 | 6468 | 7086 | 7644 | 8232 | 0408 | 2'04
b 4130 | 4435 | 4720 | Go15 | 5B10 | 5605 | €490 | 7080 ; 7470 8360 | 9440 | 2'98
4134 | 4440 | 6786 | 5033 | 5328 | 8534 | 6612 | 7104 | 7686 8988 | 9473
4168 | 4456 | 4758 | £0A9 | 5346 | 6643 | 653¢ | 2428 | 7732 4316 | 9504 | 2'97
4172 | 4470 | 4768 | 5065 | BB64 | B6AD | 6556 | 7152 | 7748 8344 | 9536 | 2'88
£185 | 4485 | 4764 | BOBS | 6883 | BEBL | 578 | T8 | 7174 9372 | 9668 { 209

8400 300
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PRACTICAL EARTHWORK TABLES. [301—350:

TABLE 1.—Contents of Earthwork in Cubio Fest of Central

Point Two Piaces

OexTBAL ToP WIDTH OF EMBANKMENT

2 /34 |5 6|7 8]9 |nji1z 13
802 903J1504'1505 1806 | 2107 | 2408 | 2709 . 3311
604 | 906 { 1208 , 1510 | 1812 | 2114 : 2416 | 2718 | 8§22
606 | 909 ! 1212 | 1515 | 1818 | 2131 | 2424 | 2727 . 3383
608 : 912 1216‘]520[1824 2128 | 2432 | 27836 | 8344
610 | 915 mo[ms 1830 | 2155 | 2440 | 2745 | 3855
612, 918 | 1224 | 1530 | 1886 | 2142 | 2448 | 2754 | 3366
614 | 921 | 1228 | 1585 | 1842 | 2149 | 2456 | 2763 ; 3877
GIG‘ 924 | 1282 | 1540 | 1848 | 2156 | 2464 | 3772 | 8388
618 927]1236 1645 | 1864 2163‘;2473 2781 | 3899
630 © $30 | 1240 | 16K | 1860 | 2170 | 2480 | 2790 | 3410
632 | 933 | 1244 1555‘1566 2177 | 2488 | 2799 | 8431
624 |+ 936 | 1248 | 1560 | 1872 | 2184 | 2498 | 3808 | 3432
626 ! 939 : 1362 | 1565 | 1878 | 2181 | 25604 | 2817 | 8443
626 | 942 | 1256 | 1570 | 1884 | 2198 | 2512 | 2636 | 3454

1]

\

I

\




301—350]

Portions of Lengths of 100 Feet. For Areas inssrt a Decimal
to tie Left. :

CENTRAL PORTIONS.

23

OB WIDTH OF BASE oF CUTTING IN FEET.

‘14
I

15

]
4214 | 4515

i 4328 | 4580

4242

| 4545

43356 | 4560

4270

4340 | 4650

4354
4368
4383
4396
4410
4424
4488
4452
4466
4480

|

4666
4680

18

5418
5436

19

| 5718
5738
1 B757
6776
5795
3814
5833
5852
5871
5890

| 22

6622
6844
6666
6638
6710
6782

7634

7700

7384
7248
7273
7296

7416
7440

7464
7488
7513
7586
7560
7584

8160

818¢
8208
8252
8256
8280

8304
8328
8353
8378
8400

8428
8456
8484

9728) 304
9760{ 305
9792 3'08
9824/ 397
9856( 3'08
9488 309
9920] 3'10

-

2

=

=
Lehcletetchoiais]
b
Puanaw

10240,

10272
10304,
10338}
10368
10410
10432
10464
10496/
10528
10560]
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i WNNNED
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24 PRACTICAL EARTHWORK TABLES, [3:51—400

TABLE 1.—Contents of Earthwork in Cubic Feat of Central
Point Two Piaces

CeNTRAL ToP WIDTH OF EMBANKMENT

2178
2184 ¢

2641 | 2804 | 3267 | 3998 | <356 | 4719
3548 | 2912 | 3276 | 4004 | 4368 | 4732
2100 | 2930 | 3285 | 4015 | 4380 | 4745
366 | 732 | 1098 | 1464 | 1880 | 2196 | 2562 | 2028 | 3294 | 4036 | 4392 | 4758
367 | 734 | 1101 | 1468 | 1835 | 3202 | 2568 | 2936 | 3308 | 4087 | 4404 | 4771
3'68 | 736 | 1104 | 1472 | 1840 | 2208 | 2576 | 3844 | 3812 | 4048 | 4416 | 4784
369 | 738 | 1107 | 1476 | 1845 | 2214 | 2583 | 2962 | 3321 | 4059 | 4428 | 4797
370 | 740 | 1110 {1480 | 1850 | 9220 | 2590 | 2960 | 3380 | 4070 | 4440 | 4810

(]
~
%
®
=
2
©
-
-
3
=3
o
]
e

| 3] e [ )12 13 |
[ L S j—

. { i i
351 702 | 1053 | 1404 1735 | 2106 | 2457 | 2908 ;3160 | 8861 | 4212 | 4563 ’
352 | 704 | 1056 | 1408 - 1760 | 2112 . 2454 ' 2816 | 8168 | 3873 | 4924 | 4576 |
358 706 - 1059 | 1412 1765 & 2118 . 2471 | 2824 | 3177 | 8863 | 4236 | 4589 |
3’54 708 | 1062 | 1416 | 1770 | 3124 | 2478 , 2832 | 8186 | 3804 | 4248 ; 4602 |
3°55 | 710 | 1065 | 1420 | 1775 | 2130 | 2485 | 2840 | 3195 | 3905 | 4360 . 4615 |
356 712 | 1068 | 1424 ' 1780 ; 2186 , 2492 | 2848 | 3204 | 3016 ; 1272 | 4638 g
357 | 714 1071 | 1428 | 1785 | 2142 - 2409 | 2856 | 3218 | 3937 | 4284 | 4641
358 71611074 | 1432 . 1790 | 3145 ° 3506 | 2864 | 8223 | 9938 | 4396 | 4654 |
3-59 , 718 | 1077 | 1436 1 1795 | 8154 | 3513 { 2872 | 3331 | 8040 | 4308 | 4667 |
360 730 1080 | 1440 | 1800 | 2160 | 2520 | 2880 | 3340 | 8960 | 4320 | 4680

' |
3'61 i 723 | 1083 | 1444 ; 1805 1 2166 9597 | 2888 | 3249 | 3971 | 4332 | 4603
362, 734 | 1086 | 1448 | 1810 ‘ 2172 | 3534 | 2696 | 3288 | 3082 | 4344 | 4708
!

2
&
=
&

w
~5
w
-
2
3
-
=
=
-
(3
-
=
2
S
1<
]
8
]
b
8
2
=
-
2
2
S
&
3
-
&
=3
]
-
=
5
a
N
-d
k3
3




5—400] .

yrtions of Lengths of 100 Feet.
) tife Left.

CENTRAL PORTIONS.

25

For Areas insert a Decimal

: WIDTH OF Base oy OUTTING IN FEET.

]

22

14 15 1si17;13 19
W14 5265 | 5616 { 5967 | 6318 | B89 | 7733 |
1928 5360 | 0833 | BB | 6836 " segs | 7744
1042 1 5285 | 5648 | 6001 | 6334 + 6707 | 7766 ,
1950 ' 5810 | 5664 | 6018 l 6372 , 6726 | 7788 |
1970 , 5325 | G680 | 6035 | €890 - G745 | 7810 |
1984 | 6340 | 5696 | 6052 { 6408 | 6764 | 7832 |
1998 5365 ] 5712 | 6069 | 6426 6783 | 7854 |
5012 | 8370 | 5728 | 6088 | 444 | 6803 | 787G |
5035 | 5985 | 5744 1 6103 | 6163 | 6531 | 7893 |
6040 | 5400 | 6760 | 6020 | G450 | 6840 | 7930 |
L B776 | 6137 | 648 | 685 | 7943 |
5792 | 6134 : G516 | 6878 | 7964 |
5808 | 6171 | 6534 | 6807 | 7958 t
5824 | 6188 | 6362 | 6916 | 8008
5840 | 8205 | 6570 | 6835 | 8030 |
| 5856 | 6322 | 6688 | 6954 | BOS2 |
5872 | 6289 | 6606 | 6978 |.80T4 |
3898 | 6256 | 6624 | 6092 | 80D |
| 5904 | 6273 | g4z | 7011 | 8118 |
5920 | 6290 | 6660 | 030 | 8140 |
3936 | 6307 | 6678 | 7049 | 6163
5952 | 6824 | 6696 | 7068 | 8184
5968 | 6341 | 671¢ | 7087 | 8306
5984 | 6338 | $7B2 | 7106 meJ
6000 | 6875 | 6750 | 7138 | 8250
6016 | 6893 | 5788 | 7144 | 8273 |
6032 | 6409 | 6788 | 7163 | 8294
6048 | 6426 | GBO4 | 7163 | 8315
6064 | 6448 | 6823 | 7301 | B3B8
6080 | 6480 | 6840 | 7220 | 8360
6096 | 6477 | 6858 | 7289 | 8382
6112 | 6404 | 6875 | 7258 | 8404
138 | 6511 | gBos | 7377 | 8426
6144 | 6588 | 6912 | 7206 | 8448
6160 | 6545 | 6930 | 7815 | 8470
6176 | 6562 | 6948 | 7834 | 8493
6192 | 6579 [*6966 | 7368 | 8514
§482 | 5820 | 6208 | 6595 | 6oB4 | 7872 | 8386
5446 | 5885 | 6334 | 6615 | 7002 | 7361 | 8358
5460 | 5850 | 6240 | 6880 | 7030 | 7410 | 8580
5474 | 5865 | 6256 | 8547 | 7038 | 7430 | 8603
5488 | 3880 | 6372 | 6864 | TUG6 | T448 | 8634
5503 | 6895 | 6388 | G681 | 7074 7467 | 864G
5516 | 8930 | 6904 | 0538 | 7092 | 7480 | 8668
5580 | 5635 | 6930 | G7LS | 7110 | 7505 | 8660
8544 | 5940 | 4936 | 6792 | 7128 | 7524 | 8713
5508 | 5965 | 0353 | 6749 | 7146 | 7543 | 8734
B572 | 5970 | 6368 | 6Te6 | 7164 | 7568 | 8786
b586 | 5985 | 6884 | 6783 | 7183 | 7581 | RYTS
5603 | 6006 | 6490 | 5500 | 7306 | 2600

8448
R473
3496
8520
8641
8568
8592
8616

|

|
|

8424 I 9126

9152
9178
9204
8230

10114
10140

10166
(0192
10818
10344
10270
10208
10322
10348
10374
10400

10080

10108
10136
10164
10192
10220
10248
10376
10804
10382
10380

10388
10418
10444

10686
10584
10613
10840

10868
10608
10724
10752
10780
10808
10836
10864

11852
1158¢ !
11616 |
11648

11712
11744 ¢

11872 ¢

11680 ;

11776 |
11808 |
11840 1

WRWWWWE WeWw

11282 |
13264

11286
132
11860

11392 |
11424
11456
11488
11520 '

354
3'85
356

L
PEARNRLN

@ daa&mdgﬁoa dq:j
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w w
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Yuew
BEEES

aEUEw
g8gss




26

PRACITICAL EARTHWORK TABLES. [401—44

TABLE ),—Contents of Earthwork in Cubic Feet of Centra
Point Two Prace

= E | CENTRAL ToP WIDTH OF EMBAKEMEN
St - -
g1 2 (3458 6 7,8 | 9 |11 1213
s R —— 5 Jrmm —
i I i I i
401 ) 80z ‘ 3208 | 1604 | 2005 | 3406 | 2307 | 8208 | 3600 |
402 ] 804 | 1206 | 1608 | 2010 { 2412 | 2814 | 3716 | 3618 | | 5236
4'03 | 80 | 1209 | 1612 ; 3015 | 2418 | 2881 ; 3124 | 3627 ' 5389
4'04 , 805 | 1212 | 1616 | 2020 | 2434 | 2838 | 3282 | 4636 | 4848 | 5352
405 | 810 | 1715 | 1620 | 2025 | 2480 | 2835 | 8240 | 3645 | ! 5265
406 | 812 | 1218 | 1624 | 2080 | 2436 [ 2842 | 8248 | 8654 | 4466 | 4872 5278
4°07 | 814 | 1221 | 1628 | 2035 | 2442 | B840 | 8356 | 3663 | 4677 | A4 5281
408 | 816 | 1224 | 1632 | 2040 | 2448 | 2056 | 8264 | 8672 | 4488 | 4396 5304
409 | 818 | 1227 | 1636 | 2045 | 2454 | 2868 | 3372 | BGB1 | 449 | 4008 , 5317
4101 820 \ 1230 | 1640 | 3050 | 2460 | 2870 | 3280 | 3690 | 4510 | 4820 | 5330
: i !
411 822 | 1283 l 1644 | 2055 | 2466 | 2877 ‘ 3285 | 8699 | 4521 | 4832
4121 824 | 1236 | 1648 | 2060 , 3473 | 2984 , 5296 | 8708 | 4582 | 4944
413 | 836 | 1389 | 1653 | 2065 | 2478 | 2691 | 330¢ | 3117 | 4543 | 4956
414 | 828 | 1242 | 1656 | 2070 ; 2484 | 2698 | 3812 | 3726 | 4654 | 4968 |
4'15 | 830 | 1245 | 1860 | 2075 | 2490 | 2506 | 3320 | B785 . 4565 l 4980 |
4716 | B32 ! 1248 | 1664 | 2080 | 2496 | 2812 } 5328 | 3744 | 4676 | 4002 | B4OB
417 ¢ 83¢ | 1251 | 1668 | 2085 | 2602 | 2019 | 3836 | 3768 1 4587 | 6004
4'18 | 436 | 1364 | 1672 | 2090 | 2608 . 2926 | 5844 | 8762 | 4595 | 6016
4-19 | 888 | 1257 | 1676 | 2095 ; 361+ | 2088 | 8352 | 3771 | 4600 | 5098 |
4'20 | 840 . 1260 | 1680 | 2100 | 2620 | 2940 | 5860 | 8780 | 4620 | 5040 | 546C
. i i i
421 | 842 ' 1263 | 1684 | 3105 t 2026 | 2947 | 3868 | 3789 ; 4631 | 5052 | 5475
422 | 834 1266 | 1638 | 2120 | 2582 | 2054 | 3B76 | 37OB | 4b42 | BDG4 | BB
4'23 | 8461 1268 | 1692 | 2115 | 2588 | 2061 | B384 | 3807 | 4663 | 5076 | 5489
424 | B48 1373 | 1696 | 2120 | 2544 | 9968 | 3892 | 3816 | 4664 | 8088 | 5512
425 | 850 ' 1375 | 1700 | 2125 | 8550 | 2975 | 3400 | 3825 [ 4675 | 5100 | 5526
4'26 | 853 - 1278 | 1704 | 2130 | 2556 | 2983 | 8408 | 8834 | 4686 | 5113 | 6898
427 | g64 1281 | 1708 | 2135 | 2663 | 2989 | 3416 | 5848 | 4697 | 8124 | 6581
428 | 856 | 1384 | 1712 | 2140 | 2668 | 2995 | 3424 | 3862 l 4708 | 5136 | 5564
429 | 868 1287 | 1716 | 9145 | 2574 | 3008 | 3482 | 8861 | 4719 | b14B | 677
430 | 660 | 1290 | 1720 | 2150 | 2580 | 3010 | 3440 ; 8870 | 4730 | 5160 { 5690
431 [ 6% (1208 | 1794 | 2165 | 2586 | 8017 | 3448 | 8879 | 4741 | 517 [ 5603
432 | 864 | 1296 | 1728 | 2160 | 9508 | 8024 | 8456 | 3888 | 4752 | 5184 | 5616
4'33 | 566 . 1399 | 1732 | 2165 | 2698 [ 3031 | 3464 | 8897 | 4768 | 5196 | 6620
434 | 868 1803 | 1736 | 3170 | 9604 | 5038 | B4TZ | 3906 | 4774 | 6308 | 5643
35 | 870 | 1805 | 1740 | 3175 | 2610 | 3046 | 8480 | 3916 | 4786 | 5330 | 6656
4'36,| 872 \ 1808 | 1744 | £180 | 3616 | 3052 | 8488 | 3034 | 4796 | 5283 3668
4°37 | 874 | 1811 | 1748 | 2185 | 2692 | BO6Y | B496 } 3988 | 4807 | 5344 | 0631
4'38 | 876 1314 | 1762 | 9190 | 3628 | 8066 | 5604 | 3942 | 4818 | 06266 gsﬁng
i 878 1317 | 1756 | 9195 | 9684 | 3079 | 3512 | 3051 | 4939 | 5368 | 6700
? 880 | 1820 | 1760 | 2800 ‘ 2640 | 8080 | 8520 | 8860 | 4840 | 6280 ’] 572
|
§59 | 1333 | 1764 | 2205 | 3645 | 3087 | 3536 | 396 | 48351 ) b3 | T
884 . 1888 | 1768 ( 2210 I 2602 | 8094 | 8598 | 5978 | 4862 | 5304 | BT4L
886 | 1889 | 1772 | 316 | 9688 | 3101 | Bb44 | BIBY | ABYB | 5316 | BTH
888 ° 1888 | 1776 | 2320 | 5664 | 8108 | 3552 | 8996 | 4864 | 8338 | BTV
800 | 1885 | 1780 | 2235 | 2670 | 8115 | 3660 | 4006 | 4895 | 5540 \ 878
199 5, 1988 | 1784 | 9280 | 2678 | 5122 | 3568 | 4014 | 4906 | 5883 | BTH
1841 | 1788 [ 9936 | 9683 | 120 | 5876 | 4023 | 4017 | 5884 | B8L
(98" 1344 | 1799 | 2940 | 9688 | 8186 | 8684 | 4083 8376 | 883
898 | 1847 | 1796 | 2248 | 9694 | 8143 | 8593 | 4041 | 4089 | 5BSS | 588
480 SQ) 1850 | 1800 | 9250 | BT00 | 8150 | 3500 | 4050 | 4950 i 5400 | B8Y



01—4-50] - CENTRAL PORTIONS, - 217

Portlgns of Lengths of 100 Feet. For Areas insert a Decimal
to the Loft.

OR WIDTH OF BASE OF CUTTING IN FEET. ; -E‘é
R s A T2
- - :
1415 . 16 | 17 [ 18 19 | 22 24 | 26 | 28| 32 3¢
;. N N I | R | L
| : i
I 6015 6416 | 6817 | 7218 7610 | 8822 | 9624/ IOL?ﬂi 11226 12832/ 4'01

| 6614 |

{ 6628 | 6030 6452 | 6834

| 5642 6045 6448 |

| 5666 ' 6060 ' 8464 | 6868
5670

7236 | 7638 | 8844 | D648} 10467] 11256/ 12864 4°02
725¢ 7657 | 886G | 9672 1047k 11234 12895 403
7272 7676 8883 | 9698 10504; 11812, 12928, 404
7290 7805 @ 8510 | 9730 10530 113A0i 12060 4'05
7808 ' 7714 ' 8933 | 9744 10556 11368) 12092( 406
7926 ' 7738 | 8964 | 9768/ 10562 11396, 13024 407
784¢ 7752 | 8978 | 9792 10608 11424 18056' 408
7862 ; 7771 | 8998 | 9816 10034l 11452; 18088 4709
7790 ; 9020 9810} 10660} 11480 13120 4'10

!
| 7809 | 90e2 | o8ge! 10685| 11608 (3158411
| 7828 © 9064 | 9888 10712 11636 13184 412
| 7847 | s0ge | 9912 10738 11564 15226/ 4713
| 7366 | 9108 | 9986, 10764 11592 13248 4'14
7885 | 8130 9980, 10790 11550§ 13280. 4°15
7904 | 9152 | 9984 10816 11648, 13312/ 4'1&
7928 | sL7s | 10008' 10842 1167c' L3844’ 417
{ 7942 | B196 | 10032 10868 11704, 19376(413
7961 | 9216 | 10056 10894 11752| 18408/ 419
5 7980 | 9240 | 10080 10920 11760' 13440 4.20
| H i
1578 f 7999 | 9262 10104]; to9s] 11788 18474l 21
i
‘
|
;

8018 | 9384 | 10188 10973, 11816, 15504/ 4-22
8037 | 9306 | 10152 10898] 11344 15886 4-23
| B0b6 | 9828 | 10176 11034 11873 13568 4-24
8075 | 93K0 | 10300! 11050 11900 15600 4-25
8094 | 9872 | 10234) 11076{ 11928! 18433{ 426
8118 | 9894 | 102481 11102] 11966( 13664427
8132 | 9416 | 10272; 11128| 11084] 13656 4-26
12012) 13728 429

@
]
=
&
3
3
2
=2
=
=

8151 | 9458 10296\ 11154
1 B170 | 9480 !0520' 11180,

11205/ 12088 18792} 431
8208 | 9504 | 10868] 11382 13096 13834 ¢-32
8287 | 952 | 108e2{ 11358 12124) 18856/ 4-33
; 10416) 11384) 12152 18888 ¢34
| 10440) 11330/ 12180/ 13920 488 |

| 10464| 11386 13208| 18953 4°36

1 10488! 11862 12296| 13084| 4-37
10512 11888, 13264| 14016 4-38

9688 z msns‘\ 11514, 13292 14048 4-89

10550' 11440} 12320} 14080 4-40

11458' 12348] 14113 4-41

mosj 114931 19376] 14144] 442
11518; 19404 14176} 4°43

106555 11844] 1248 P

]
-
E

11870, 18460 L4240/ 4-48
| 11596) 19488] 14272 446
| | 12516, 14204 497
10761, 11648) 12544] 14306 4148
107767 11674, 12677 14868) 449
»IOWOE urovi 18600 14100/ 450

8561 8
8550 | 9900



28 PRACTICAL EARTHWORK TABLES. [451—500

TABLE i.—Contents of Earthwork in Cubic Feet of Central
Point Two Places

i CENTRAL ToP WIDTH OF EMBANKMENT

Depth
in Feet.

1

o
<
®
19

2
-3
=1

j— -
i 1804 | 3285 | 2708
| 2712
H

©
=3
»

3220

G & UG G GT G OTCA BT 6L

2766 | 8337

2773 | 3284 i

8241 | 8704 | 4167 |

2784 | 3248 | 3713 | 4176 | 5104

2790 | 3365 | 8720 | 4185 | 5115
| 8202 | 5

aee | 3186
|

&
o
2
2
@
o
©
©
@

3
S
=1
=2

3376
1876 | 3845 | 9814 | 8253
1410 | 1880 | 2360 | 2830 | 3280

o
ca
2
=2l
o
S
3
=

o
o
=
=)

E3

=)

@

=

COPNRNAWN= CORIBNLWN=
@
D
- 80
©
@
2
@
2

! gqa | 1418 | 1884 | 3355 | 9826 | 3207 | 3768 | 4239 | 5181 | 5653 | 6108
\‘ 942 | 1416 | 1888 | 3860 | 2832 | 3804 | 3776 | 4248 | 51e3 | B6&¢ | gy3g
;
i
i

G NGGGAED

946 | 1418 | 1892 | 3365 | 2388 | 8311 | 8784 | 4257 | 5303 | 5676 | gl49
o158 | 1423 | 1606 | 2870 | 2844 | 8318 | 3702 | 4266 | 5214 | 5688 ) g163
950 | 1425 | 1000 | 2375 | 2850 | B335 | 8300 | 4375 | 5235 | 5700 | gi75
362 | 1428 | 1904 | 2380 | 2866 | 3332 | 8808 | 4384 | 5386 | 5718 | g188
1908 | 9386 | 3863 | 3838 | 3816 | 4298 | 6347 | 5734 | gop1

3846 | 9834 | 4802 | 8258 | 5796 | 6314

8853 | 3333 | 4811 | 5389 | 5748 | gag7
8860 | 3840 | 4330 | 5380 | 6760 | 240

bR ihh LhbLAROLLD habbhaababd
‘ > ey > >

anbwN~

3111

3357 | 8848 | 4899 | 5391 | 5772
3374 | 8856 | 4338 | 5302 | 5784
$881 | 864 | 4347 | 5313 | §796
3388 | 3872
8395
8402

g8
g
g
O

.

&

g

2

=

g

g

g

o

2

g

£

2

g

g

S

2
2
o
%
k]
°
o
s
&
®
P
]
K

o
=
3
-
@
©
@
&
-
-y
o
3
o
-
=
1
o
=
>
=
g
&

.
&
4
£
g
H

| 8438

[ aigt | 5a
470 | BS76 | 4478 | 5467 | 5364 | 6461
8486 ‘ §984 | 4482 | BA7H | 5278 | 8474

8903 | 4491 | 5489 | 5pBM © 4487
mo};soalmo 5000 | 6800




§51—500] - OBNTRAL PORTIONS, 24

Poru.ons of Longths of 100 Feet. For Areas insert a Decimal
to the Left.

o8 WIDTH oF BASE OF CUTTING IN FgBT.

e
-Y
o
d

in Feet.,

17 18 19 | 22 [ 24 * 26 28

; : |
5B14 | 6766 | 7216 | 7667 1 8118 856 i 9932 10834! 11726 12638 14432 451
| 6780 | 7288 1 7684 | 8186 * 8588 | DY44l 10848, 11752] l%s‘g‘ 14464 452
| G7RE | 7248 | 7701 | 8154 . 8607 | uses] 10872 11778 198 14496 4°53
{6810 | 7964 | 7718 | 8172 ' 8626 vsss“ 10896 11304 13712 14524 454
| 6835 | 7280 | 7785 , 8190 8645 | 10010, 10920) 11830/ 12740; 14560’ 4-55
| 6840 | 790g | 7762 | 8308 ' 3664 | 10083 109441 1183¢/ 12788 14592] 4°56
6898 | 6856 | 7812 ‘ 7769 | 8226 | 8688 ; 10084 10968' 11882 179 14624 4-57
i
i
{
§
|
i
|

| 8870 | 7828 | 7786  B244 702 | 10075 10992 11908] 12824 14636/ 458
| 6886 | 7344 | 7803 ' 8263 8721 | 11016| 11954; 12852, 14688 459
6900 | 7850 | 7820 | 8380 ' §740 | 10130 11040 11960 12880, 14720’ 4-50

=3
S
<)
*

. ' |

6916 | 7876 J 7887 ¢ 8295, 8759 | 10142, llGG&x 11986! 12508 14758, 461
6468 | 6980 | 7393 | 78b4 | 8316 8778 | 10164] 110881 12012 13986, 13784 4.g2
6482 | 6945 | 7408 | 7871 | B384 [ 8797 | 10186 11113} 12038‘ 13964 MSIGH 83
8496 | 6960 | 742¢ | 7888 | BS6Z ' 8416 | 10308, 111360 12061‘ 12992 14848 | 484
6510 | 8976 | 7440 | 7905 | 8370 ; 8835 | 10380 11160] 12090 18020, “880,4 88
65624 | 6990 | 7456 | 793 | 8388 . 8854 | 10262] 11184 lZ!lE\ 13058‘ 14912 4-g8
6558 | 7005 | 7478 | T98Y | 8406 ' 8878 | 10274 11208\ 12142 18076 149441 4.67
6382 ; 7080 | 7488 | 7958 | G424 | 8883 | 10286 112321 121683 13104, 14876 4-g8
6666 ; 7035 | 7504 | TOTR | B442 . 8911 | 10318, 11336; 12194 1818 15008 4.g9
6580 | 7050 | 75%0 | 7990 | 8460 | 8930 | 10340/ 11380 12240, 13160, 15010.4-,9

i Ep40 | 10962 11304/ 12246 18185 15072471
8965 | 10394| 11838’ 12972] 13216' 16104 472
10406( 11352, 13998 18244 15186/ 4-73
10428) 11376 12824 13272’ 15168474
10460} 11400} 128501 13300 15200 4-78
10473 11424 13376 19328 16232/ 4-76
10494] 11448 13302, 18356 16%64) 4:77
10618] 11472/ 12428] 13384/ 15295 478
10688) 11496, 12404) 13412! 153280479
10560| 11620] 12480 18440; 163601 4:80

g

@

3

0

3

-

g

<

o

&

ES
J—
z

=

@

2

-

3

e

&

£

8706 | 7185 | 7864 | 9143 | 3832
6720 | 7200 | 7680 | 8160 | 8640

W | !
10582| 11544 12506 13468; laB‘lZ 481
10604 11608’ 12532, 13496' 15424] 4°B2

|

{

b

|

6734 | 7215 | 7696 | 8177 | 8658 %
9177 Qwsza 11592 13558 13524, 15456 4-83

1

!

|

xj

5 |

|

6748 | 7280 | 7713 | 8194 | 8676

6763 | 7945 | 7738 | 8211 | B6p4

6776 | 7260 | 7744 | 8238 | BTI2

8790 | 2275 | 7760 | 5245 | 8740

6804 | 7200 | 7776 | 8262 | 8745

€818 | 7805 i 7793 | 6219 | 8766
|

10648 11616/ 12684' 13552, 16483, 4°84
10670] 11650] 1281 18580 15520/ 4°85
10692] 11664 12686| 18808, 15652 4-86
10784| 11688) 12662; 13886/ 18584 4°8T
10785| 11712 19688] 13684 1861614,88
10758} 11786, 13714 18692’ 15648) 489
10780} 11760] 12740) mzoi 15680 480
10802] 11784! 12755} 13748' 15712 4'91

7808 | 8296 | 8784
7824 | 8218 | 8302

6860 | 7350 | 7B40 | B3S0 ) 8820 ; 9310

6874 | 7365 | 7856 | 8347 | 8838

7880 , 7872 | 8364 | 8866

{ 7886 | 888 | BB74

904 | 8398 | 8893

7426 XHW 8415 | B910
4

8329
9348
9367
9386

10824| 11808; 12782) 13/76 167441492
108¢6] 11882 12318 18804 16776/ 4'83
10868; 11856 l.‘iﬁ“a 13532 16808| 4°94

10899| 11886/ 12870 15550\ 15840} 495
smc 10813 11904: 12898 1BSRE. 18872) 496
9448 | 10954] 11998 12923] 18016! 15804 49T
9462 | 10056] 11952) 12948 18944! lss&s, 438
948L | 100781 11976| 12074| 13973 15968 499
500 | 10000 um{ um! 14000, 16000, 600

7986 | 8488 | 8938
7888 | Bedo | Bos
7988-| 8485} 8064
7984 | 8448 | 8ps2
8000 | 8300 | 9000

b

-



30 PRACTICAL EARTHWORK TABLES.  [501—350

TABLE |.—Contents of Earthwork in Cubio Feet of cqymm
Point Two Places

CENTRAL ToP WIDTH OF EMBANKMENT

23 \
ﬂ-h i i
Aa | 2 j 1‘5‘:9;11;12‘113
: 1 T V | H R
501 | 1003 | 200¢ ; asos | 3006 | 3507 J 4008 | 4509 | 5511 | 6013 | 6518
502 | 1004 | 2008 | 2510 ' 8012 | 3514 | 4018 ; 45 | 5522 | 6034 | 6526
503 | 1006 ;3012 2515 3018 | 8521 | 4024 | 7 | 6533 | 6036 | 6539
504 1008 2016 | 2520 * 3024 | 8528 | 4082 | 4536 | 5544 | 6048 : 6552
505 1010 12020 | 3525 , 3080 | 8535 | 4040 | 4545 | 5556 | 6080 | 6565
508 1012 | 3021 | 530 | 3085 ‘ 3543 | 4048 | 4554 [ 5666 | 6072 | 6678
507 1014 [ 2028 | 2585 | 3042 | 5546 | 4058 | 1568 | 3577 | 6084, 6501
508 + 1016 2032 | 3540 - 3048 ; 3656 | 4064 | 4572 | 5588 | 6096 | 6604
509 . 1018 | 3563 | 4072 | 4581 | 5699 , 6108 | 6617
510 1020 ! | 4080 | 590 | 5610 | 6120 ' 6630
511 1022 1 8577 | 4088 | 4699 | 5621 | 6132 ' 6648 |
5'12 . 1024 14086 ‘4608 5692 | 8144 ' 6656 ©
513 1028 4104 | 4617 | 5643 | 6156 . 6669 !
5'14 1028 , 4112 | 4626 ; 5654 | 6165 | 6882 ,
515 : 1080 i 4120 | 4635 | 5665 | 6180 | 6605 :
5°16 ° 1082 | 4128 | 2644 | 8676 | 6lon | 6708
5'17 1084 | 4136 | 4653 | 5687 | 6204 | 6721
518 | 1036 | 4124 | 4663 | 5608 | 6216 ' 6734 |
519 | 1038 | 4153 | 4871 ‘ 5709 | 6223 | 6747
5'20 | 1040 | 4160 | 4680 ; 5720 | 6240 | 6760
1 1 i
‘{521 . 1042 | 4168 | 4689 ‘ 573L [ 6362 | 6773 |
522 ' 1044 I 4176 ¢ 4698 | 5743 [ 6364 | 6786 |
523 1046 | 4184 | 4707 | 5783 | 6276 6799 |
524 : 1048 | | 4192 i 4716 [ 5764 , 6288 6812
5'25 | 1050 ' | 4200 | 4725 | 5775 | 6300 8825 |
526 | 1052 14208 | 4784 | 5786 | 6312 6838 |
527 | 1054 | 1316 | 4748 6197 | gane ewol !
528 ' 1056 | 4321 | 4752 l 5808 | 6336 684 |
529 ' 1058 13 | 4232 | 4761 | 5819 | 6348 6877
530 1060 | 4210 | 4770 \ 5830 l 6360 6890

vien o

ruu

wN
sEers
ecoooo
555858
LR RN
BEEEEE
EEEEES
Zg3eg
SusEpe
CEEEET
EEEEREE
5EEEEE
ooy
BER5E
pEREH
#2338
caunnww
geers
BECRE
Py
%8353
EEEEE
w L =

4820 | 4860 | 5940 |

b ALWWW®
@
]
g
&
@
%
]
&
3
5
g
-
2
e 1]
o
g
4
@
@
2
&
ES
<«
2
©
H

© 1082 , 1683 ' T164 | 2705 | 3346 | 8787 | 4338 | 4369 | 5951 ; 6492 ' 7033
. 1084 ;1626 -+ 2168 , 3710 | 8352 | 8794 | 4356 | 4878 | 5962 |
1086 ' 1629 , 2172  271s ; 3258 | 3801 | 4344 | 4887 | 5973 | |
1088 ' 1682 | 2176 | 4358 | 4806 | 5084 ' 6324 ' 7072
£ 1080 & 1635 | 2180 | | 4360 | 4905 | 3095 | ; 7085
;1092 | 1638 - 2184 I'8823 | 4868 | 4914 | 6006 & 6552 |
|
H
!
|

ama aagaaa

@
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©

ey
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-
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a
b
2
3
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1094 : 1641 2188 | 2735 : 3282 | 4376 |
2102 | 2740 | 4384 |

1098 ' 1647 2186 | 2745 | 4392 | ip41 | 6080
i 2800 { 2750 4400 ’

{ - i |
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§01—550] .
Portions of lengths of 100 Feet. For Areas ingert a Deoimal -

to the Left.

CENTRAL PORTIONS.

3L

OB WIDTH OF BAsk OF CUTTING IN FERT,

14 15

16

18 19

24

28

7434 | 7965
7448 | 7980
e
7476 |
7490 |
7504 |
7818 |
7552 | 8070
7546 |
7560 s

t

7574 | 8115
7588 | 8180
7602 | 6145
7616 | 8160
7630 | 8175
7644 | 8190
1658 | 6205
7672 | 8220
7686 | 8235
7700 | 8350
|

9018 | 9519
9086 | 9538

9378 | 9899
9396 | 9018
941¢ | 9937
8432 6966
9450 | 99875

9468 | 9994 -

9486 110013
9504 10039
9532 110051
9540 10070

9368 110039
9576 {10108
969¢ 110127
9612 110146
9630 {10165
9648 110184
9666 10203
9684 110222
9702 {10241
9720 {10260

9738 }10279
/10208
9774 110817
9792 110336
10855
9828 |10872
981¢ {10893
9864 10413
9862 10431
9900 ;10430
!

12034
12048
12078
13096!
12120,
13144
12188
12192
123216
12246/

12364/

12456/
12480!

12504/
12528,
12552}
12676|
12600"
13624;
1 26‘31
12672
12696
12720}

|

12744,
12768,
12792}
12816]
13840,
12864;
12838)
12912,
12986
12960;

12934?
13008]
13082
13056
13080/
13104
13128
18152

13028
13052
13078
18104
18130
13156
18182
18208
18384
13260

18286
18312
13338,
13364
13380,
13416

18442
6| 12432

13468|
13404
13620]

18546
18572,
13598
18624
18660]
13676
18702
13728
18754
13780

13806|
13432]
13858
13384
13910]
13936
13963
18988
14014
14040

14066|
14093
14118|
14144
141790

14196
14222
14248

18178] 14274
18200] 14300

I~
=
RS,
-
o
=
2
2
4
&
«u

14886] 1684, 512
14364 IG(IG‘ 513
14392 14448 514
14430 16480/ 515
L4448 16510/ 596
14478) 1544l 517
14504, 15574/ 518
14582 146081 519
14560 16640, 520

14688 145790 591
14516] 10700 Boam
1464|1075 .95
672 1go00 323

16800] 525
1728 1gga0 320
W58 16859: 529
14784 16506, 528
14812 {agag| 528
14840) 15300’ 5,20

14868 159p2' 531
14898} 17024 532
14924| 17054; 533
14952, 12088; 534
14980} §7130 535
15008, 17152! 5-36
15036/ 17184! 5-37
15064! 17314 538
15082 17248’ 5-39
15120} 1728’ 5.40

;
[5148 17319 5.41
15176, 17344’ 542
15204 17375; §°43
15232 17408 5-44
15260“ 17440, 545
15288. 17473 546
15316, 17604} 5-47
18344] 17536} 548
15872 175651 549
i

15100; 17600} 5.50

i
H




32 PRACIICAL EARTHWORK TABLES. [6'51—6:00

TABLE 1.—Contents of Eartnwork in Cublo Feet of Central
Point Two Piaces

CENTRAL Tor WIDTH 0F EMBANEMENT

2 13,4 5 6 7 ;8 9 11 12}13

551 1102 | 1658 | 2204 | 2755 3306 | 8857 4408 | 4859 606l | 6612 7168
5'52 , 1104 | 1656 | 2208 | 760 | 4968 6073 | 0634 | 7176
553 | 1106 | 1859 | 2212 | 9765 | 3818 | 3871 | 4424 | 4977 | 6083 | 6636 | 7189
5'54 1108 | 1662 | 9216 | 2770 ; 8324 | 3878 | 4433 | 4886 | 0084 ' 6648 | 7202
3830 | 8885 | 4440 | 4905 6660 | 7218
8836 | 8893 | 4448 | 5004 6672 | 7228

’ 5018 ; 6684 ; 7241
6696 | 7264
5708 | 7967
7260
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551—600] . CENTRAL PORTIONS. 33
Portions of Lengths of 100 Feet. For Areas Ineert a Deoimal
to e Left.
or WIDPR OF BASE OF OUTTING IN FEET. -g.§
T B
14| 15| 18 | 17 w\xslzz 24 | 26 | 28| 32 |83
g MM PRSI _Q‘ —_ . -
7714 | 8265 | 8816 | 93g7] 9918| 10459| 13192| 18224| 143%6| 15428 17633 g5y
7738 | 8380 | 5833 | 09384 0936) 10488) 12144} 18348| 14352] 16458] 17664 H-82
7742 | 8295 | 8348 | 9401 9954| 10507| 12166| 13373| 14878| 15484/ 17696 583
7956 | 8310 | 88654 | 9418 9972] 10526 12188] 13296| 14404| 15512} 17728 554
7770 | 8325 | 8880 | 9485 9980| 10545} 12310; 18330] 14430| 15540| 17760] 558
7784 | 8340 | 8896 | 9452] 10008| 10664] 13282] 18344 14456] 16568 17792 § 56
7798 | 8855 | 8912 | 9469| 10026| 10583| 13254/ 18368| 14489] 15696| 17824( 557
7812 | 8370 | 8928 | 9486/ 10044| 10802| 12376| 13392| 14508| 15681 17856( .88
7826 | 88856 | 8044 9508] 10062 10621} 12298; 13416 14534] 156562 17888{ 5-538
7840 | 8400 | 8960 | 9520] 10080; 10640] 12320] 18440 14560 15680 17920| 5.80
7854 | 8415 | 8076 | 9537} 10098) 10659 12542| 18464( 14586| 15708 17952 561
7868 | 8430 | 8992 | 95B4( 10116| 10678 123641 13488| 14612| 1B736| 17984 562
7883 | 8445 | 8008 9571] 10134 10697] 12885] 13512| 14638; 15764/ 18016| 5'63
7896 | 8460 | 9024 9588| 10153] 10716 123408| 13536| 14664| 15792 18048/ 5-64
7910 | 8475 | 040 | 9605 10170, 10785  12480| 13560| 14690| 15820| 18080| 565
7094 | 8490 | 9056 9622| 10188| 107564| 12453| 13584 14718| 15848 18113) 586
7938 | B605 | 9072 96891 10206 10773 12474| 13608 14742 16876( 18144 5'67
7953 | 8520 | 9088 | 9856| 10224| 10792) 12496| 13632| 14768] 15904| 18174 5'68
7966 | 8536 | 9104 | 9673| 10342| 10811 12518 13656| 14704] 15938] 18208| 5:69
7080 | B560 | 9130 9630 10260’ 10830 12540 (8680 14820 15960 18240| 570
7994 | 8566 | 9186 8707) 10278 10849] 12662| 18704 14846) 15988 18273 571
8008 | 8580 |'9152 | 9724| 10296| 10868} 12684| 18738] 14872| 16016| 18304 572
8023 | 8585 | 9168 9741 10314| 10887 12606] 13763] 14898| 16044 18836| 573
8086 | 8610 | 9184 9768] 10832| 10906] 12628| 18776] 14924/ 16072| 18368| 5-74
8060 | 8625 | 9200 775! 10350 10825] 12650 13800 14950, 16100 18400 5:75
8064 | 8640 | 9216 | 9792| 10868| 10944| 13672| 13834) 14976| 16126| 18433 5,76
8078 | 8655 | 9232 | 9809| L0886| 10963 13694 13848| 16003 16158 18464 5-77
8093 | 8670 | 9248 | ©826| 10404| 10982| 12716| 13873) 15098| 16184| 18498/ 5-78
8106 | 8685 | 8264 | 9843| 10422] 11001| 12748| 18596| 16054 16313 18528) 5-79
8120 | 8700 | 9280 | 9860| 10440| 11020| 13760| 18920| 15080 16340 18560| 5-8g
8134 | 8715 | 9396 9877| 104568 11089 13782 1894¢| 15106 16268 18593| 5'81
8148 | 8730 | 9312 | 9894( 10476| 11058/ 12804/ 18968 15132 16296| 18624/ 582
8162 | 8745 | 9938 9911| 10494| 11077 12826} 18982| 15158 16324| 18656 5-83 |
| B176 | 8760 | 9844 | 9928] 10612| 11096 13848( 14016 16164 16853 18688/ 584
8180 | B775 | 9360 | 9945| 1u580] 11115| 12870| 14040| 15210] 16380' 18720| 5.85
8204 | 8790 | 9876 | 9962 10548! 11184( 12892 14064| 15336 16408 18752(5'86
8218 | 8806 | 9893 | 9970 10566 11158/ 12014| 14088| 15262 16436| 18784[5-87
8253 | 8820 | 9408 | 99P6| 10584| 11172| 12936| 14112} 15285( 16464 18816 5'88 |
8246 | 8886 | 9424 | 10018| 10602| 11191} 12958| 14136| 156314 16482 18348| 589
8260 | 8850 | D440 | 10030] 10620| 11210] 12980| 14}60] 15840 1650 18380|5-90
8274 | 8865 | D456 | 10047| 10698| 11229| 18003 14184 16366 16548 18913 5'91
8388 | 8880 | 9472 | 10064/ 10656| 11248| 13024| 14208| 15393 16576 18944 5-92
8302 | 8895 | 9488 | 10081| 10674| 11267| 18046| 14383 15418| 16604 18976(5°93
8818 | 8910 | 9504 | 10098| 10692| 11985 18068| 14286 15444 18632( 19008/ 5-94
30 | 8 8520 | 10315 10710] 11305 13090( 14880/ 15470] 16660, [9040i 595
8844 | 840 | 9586 | 10182| 10798| 11824| 18113] 14804| 15496/ 16088| 19072 5'98
9858 | 8056 | 9553 | 10149 10746 11343] 18134 14338 15622 16716( 19104 597
8872 | 8970 | 9568 | 10165! 10764| K1868] 18166| 14853 15548 16744] 19135\ ‘98
8366 | 6995 | 0584 | 10188! Jo782| 11381| 18178[ 14376| 16574] 16772( 19168/ 5-90
8400 | 9000 | 9800 mooj 0800| 11400] 00| 14400/ .15600] 16800| 19300] §-00




PRACTICAL EARTHWORE TABLES. {6:01—8'50

\.—Contents of Earthwork In Cubly Fest of Contral
Point Two Places

CENTRAL Top WiDTE EMBaXEMEST

1803

1880
1833

2404

1n

12

7313
1224
7236
7248
7260
7273
7284
7288
7308
7330

13

7818
7836
7888
7853




601-—650] -

to tife Left.

CERTRAL PORTIONS.
‘Portions of Lengthe of 100 Feet. For Areas ingert a Deoimal

35

0B WiDTH OF Basp oF CurTiNG 1§ FEBT.

14 | 15 | 18

17

18 19

22

24

26 |

32

]

8414 | 9015 | 9618
B4s8 | 90BO | 9633
8442 | 9045 | 9543
8456 | 9080 | 9664
8470 | 9075 | 9880
8484 | 9090 | 9696

10217!
10284
10251
10268|
10285,
10302
10819]
10886
10353
10870

10387|
10404
10421
10488
10455
10472
10489
10508
10628
10640

10857,
10574/
10691
10608|
10626
10843
10659
10676|
10698
10710

10727
107441
10761
10778
10795
10813
10829

10848/,

10863
10880

10897
10914
10981

10818 11419|
10836 11438
10854 11457
10872 11478
10830 11495
10908( 11514
10926 11533
10044| 11552
10962 115871
16980/ 11590

10998 11609
11016/ 11628
11084( 11647
11052 11566|
11070/ 11686
11088( 11704
11106 11723]
11134 11742]
11142 11781
11160 £1780|

11178} 11799
11195 11818
11314 11837
11233| 11856
11250, 11875
11268! 11894/
11288| 11918|
11804] 11982]
11822| 11951
11340| 11970

11858| 11989
11376 12008
11394 12027
11413 12046
11430) 12065|
11448| 12084
11466] 12103
11484) 12122
11502| 12141
11520| 13160

11538| 12179
11656{ 12198)
11674 12317
11592| 13286
11610| 12255|
11828} 12274
11646) 12398
11884} 12823
11682 12831
11700 22850

18242
18244
18266
13288
1881¢6]
13332
13854
18876
18898
18429

13442
18484
18486
18508
18630
18652
18574
13596
18618
13640

14434

|
15635,
15652
15678‘
15704
18730
16786,
15782,
15808
15834
15860

15886
36912
15938
18964
15580
16018
16042
16068
16094|
16120|

16146
16172
16198,
16224
16250
18376
16803
16328
16864
16880

16408
16432
16458
16484
16510
16636
18562
16588
16814
15640

16666

18838
16856/
16884
IGDIZI
18940
16988
189961
17024
17052
17080

17108|
17186
17164
17193
17220
17248
17376]
17804
17332
17860

17388
17418|
17444]
17472|
17500
175628
175666
17684
17612
17640|

17668
17698]
17734
17762
17780
17808
17838
17864/
17892

17920( 20480

17948
17976)
18004]

19232
19264
15298
18838
19860
19392
19424
19456
18488
19520

19552
19584,
19616
19648
19680
18712
19744
19778
19808,
18840/

19872

20160]

20192;
20224
20258




3% . PRACTICAL EARTHWORK TABLES. {651—%00

TABLE 1.—Contents of Earthwork in Cubio Fest of Central
Point Two Places

CERTRAL Top WIDTH 0¥ EMBANEMEST

Depth,
in Feet,

2 3 4 5 6 7 8 9 11 12 13

1302 | 1953 | 2604 | 8265 | 8906 | 4557 | 5208 | 5859 | 7161 | 7812 | 8468
H 7172 { 7824 | 8476
1306 | 1959 ; 2612 | 8265 | 3018 | 4671 | 5824 | 5877 | 7183 | 7636 | 8489
1808 | 1862 ;| 2616 | 3270 | 3924 | 4578 | 5283 | 5886 | 7194 | 7848 | 8502
7205 | 7860 | 8516
1312 | 1968 | 2624 | 8280 | 4936 { 4592 | 5248 | 5904 | 7216 |
1314 | 1971 | 2628 | 8285 | 8942 | 4508 | 52566 | 5918 | 7227

1318 | 1974 | 2682 | 8300 | 6848 , 4606 | 5264 | 5922 | 7238

1818 | 1977 | 2636 | 8205 | 8964 [ 4618 | 5273 | 5931 | 7849 l 7908 | 8567
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676 | 1358 | 2028 | 2704 | 83880 | 4056 | 4782 | 5408 | 6084 | 7436 | 8112 | 8788

€77 | 1364 | 2031 | 2708 | 3885 | 4062 | 4739 | B416 | G088 | T447 | 8124 | 8801
678 | 1356 | 3084 | 2712 | 3890 | 4068 | 4746 | 5s2s | 6103 | 7458 | 8136 | 8814
679 | 1858 | 2087 | 2716 | 8396 | 4074 | 4758 | 5482 | 6111 | 7469 | 8148 | 8837




6:51—700]

to the Left.

CENTRAL PORTIONS.
Porﬂm of Lengths of 100 Fest. For Arens insert a Dooimal

37

OR WIDTH OF BaSE oF JUTTING IN FEsT,

14\15[13‘

17

18

18

24

28

il
8114 | 9765 10416
9138 | 9780} 10432
o143 | 9795 10448

9354 | 9915| 10576
0968 | 9930 10593
9282 | 9945/ 10608
9206 | 9960| 10621
9810 | 9975 10840
9324 | 9990/ 10666
9388 | 10005| 10672
9352 | 10020| 10685|
9866 | 10035 10704
9880 | 10050 10720

9994 | 10065' 10736
9408 | 10080/ 10752
9438 | 10095 10768
8436 | 10110| 10784
0450 | 10126] 10800
9464 | 10140] 10816
9478 | 10155| 10882
9408 | 10170 10848
9506 | 10185] 10864]
9520 | 16200] 10880

$834 | 10215 10898
9548 | 10830| 10912

2660 | 10850| 11040
8874 | 108656] 11058,

0960 11645

11067\
110841
12101,
11118|
11185
11152!
11169
11186
11203|
11220

11287
11254
11271
11288
11305]
11822
11889
11356
11878
11390

11407
11424
11441
11458
11495
11482|
11508
115628
11543
11560

11877
11594
11611
11628

11662
11679
11696
nns
11780

11747
11764
11781
11798
11815)
11832
11848
11866
11883
11909

11718
11736
11764
11772
11790]
11808
11826]
11844
11862
11880

11898
11916;
11984
11952
11970]
11988
12006
12024/
12042
12060

12078
12096|
12114/
12182
12150
12168,
13188
12204
13222
12240

12258
12276]
13384

12438
12455
12474
12493
12510]
12628
13546
12664/
12583
12600

12369
13388
12407
12426
12443

12464
12483
125602
12521
12540

12659
12578
12697,
12616]
12685
12684
12678
12692,
12711
12730,

12749)
12764
12787
12806
12835
12844
12863|
12882
12801
12920]

12089
12958,
12977
12996
18015
18084
13053
13072
13091

18110

18129
13148
18187

18186

14832
14344
14366
14888|
14410}
14432
14434
14476}
14498
14520

14542
14564
14586
14508)|
14630
14652
14674
14696
14718
14740

14763]
14784
14808
14828
14850
14872
14894/
14916]
14088
14960]

14882
15004
15036
15048]
15070

15624
15648|
15672
15695
156730
15744
15768
15792
15816}
15840
15864

15888
16912

16080

16104
18128|

16928
16953
18978
17004,
17080]
17056]
17082
17108
17184

17160|

17188
17212
17288
17264
17290
17816
17342
17368|
17894
17420,

17446
17472
17498
17524]
17550
17576,
17603
17628]
17654
17680|

17708)

17914

6560 17940

17986
17992
18018
18044/
18070,

8098]
18123
18148
18174

-

18200}

18328
18256
18284
18312
18840/
18868,
18386
18434
18452
18480/

18508
18536
18664
18592]
18620]
18648)
18676
18704
18782
18760,

18788,
1881¢|
18844
18872
18900
18928,
18956
18084
19012
18040

13068
19096]
19124
19162
19180
19208
18286|
19264
19292/
19830

19348|

21162
21184
21316

21440
21472

21760|

21792
21824
21856
21888
21820
21953
21984
23016
28048
23080

22119
22144
22176]
22308
22240

@
22372

22304
22388)
23368
23400




PRACTICAL BARTHWORK TABLES. {7-01~760

,.—Contents of Earthwork In Cublp Fest of GCentral
Point Two Places

CeSTRAL Tor WIDTH 0OF EMBANKMENT

8

5508

12 13




7:01—750] . OENTRAL PORTIONS. 39

Portlons of Langths of 100 Feet. For Arcas insert a Deolmal
to th8 Left. N

©OR WIDTH OF BaSE oF OUTTING IN FaET, ‘

1415|1817 |18 [ 18| 22 24 | 28 zs"u

9814| 10515| 11316 11917| 12618] 13819| 15422| 16824( 18226| 1968¢| 23483 7°01
9828) 10530| 11232 11934| 12636 13838 15444| 16848] 18282) 19656 92464) 702
1 9842) 10545| 11348| 11951) 12654! 18357) 15466 16872| 18378| 19684| 2249¢) 7°03
9806 10560 11264 11968| 12672| 13876| 15488| 16896| 18304 19712, 22538 7°04
$670| 10575| 11280/ 11986| 12690 18336/ 15510|. 16920 1888¢! 19740/ 22560| 7°05
9884/ 10580 11296 12002| 12708| 18414! 15532( 16944| 18366 19768| 22592 7
9898/ 10605/ 11312| 12019| 12726] 13433] 15554| 16958| 18383| 19796{ 23624) 7°07
9912 10620( 11828 12036| 12744; 13482| 15575 16992| 18408( ¥9824| 23856 708
9926/ 10635| 11344 120563 12762) 18471 15598 17016| 18434| 19862( 22685 7°09
99401 10650) 11360/ 12070 12780; 13430 15620] 17040] 18460 19880( 22730 710

9954| 10665, 11876 12087| 12788| 13509| 15642| 17064 18486; 19908 22752 7°11
9968| 10680 11392 12104/ 12816| 13538| 15661 17088 18512| 19936/ 23784) 7°12
9982] 10695] 11408| 12131] 12884| 18547| 15686| 17112( 18538 22816{ 713
8996; 10710| 11424, 12133 12852 13566, 15708| 17136| 18664/ 19992) 22848 714
10010\ 10725 11446\ 131566] 19870| 13585] 16730) 17160| 18590/ 20030 32880\ 735

{ 10740| 11456| 12172| 12858; 13604) 16782( 17184| 18616| 20048| 22912 738
10038] 10785) 11472 12180] 12906; 18623| 15774] 17208 18642| 20076 33944) 7°17
10052} 10770| 11488; 12206 12923 13642 15796 17232| 18668| 30104( 22976) 718
| 10066| 10785 11504| 12223| 12942| 18661, 18818 17356| 18694| 20182| 28008| 7-19
] 10080) 1080¢| 11520; 12240( 12960) 13680| 15840| 17280( 18720 20160) 23040( 7-20

1 10094] 10815] 11536| 12257 12978( 18699 15882 17304| 18746 20188| 23072 7°21
10108/ 10880 11564 18274 12996| 18718 15884] 1732¢| 18772} 20216| 88104)| 7°22
10132| 10846, 115668| 12291| 13014| 13787| 15906( 17352| 18798 20244) 25186| 7°23
1 10186] 10860 11584| 12308) 13033| 187566| 15828| 17376| 18824| 20372 28168( 7°24
10150| 10875 11600| 13325} 13060 18775 15950( 17400/ 18850 2080¢| 28200| 7°25
10164| 10850 11616] 12843 13068| 18794| 15972( 17424| 18876| 20528 28232( 7°28
10178] 10805 11682: 13859| 13086) 1381b| 15904| 17448! 18302] 20356| 28264] 7°27
1019%| 10920{ 11648| 12376| 18104| 13882 16016 17472| 18928, 20384| 26296| 7'28
10206| 10935 11g64| 12393| 18122 18851 16038| 17496| 189564] 20413 23928| 729
| 19220) 10950( 11680( 12410| 13140) 13870/ 16060( 17520| 18080) 20440, 29880 7°30

10284 10965 11696| 12427 15158 18889| 16083| 17544 18006/ 20468| 23892 731
10348| 10980] 11712| 13444( 13176| 18908| 1610¢| 17568| 19033 20496 28434 7'32
10262( 10996/ 11738] 13461 13194 18927| 16126 17592 19058, 20524| 28458 7°33
10276( 130101 11744| 12478) 18212| 18946| 16148| 17616| 19084| 20552} 23488| 734
10250 11025 11760 12496} 13380| 13966| 16170| 17640| 19110| 2088¢! 23sa2n( 735
1030s| 11040| 11776( 12513} 18248 13984| 16192| 17664| 19186| 20608| 33553 736
10818| 11055) 11792 1252p| 13366 14008| 16214| 17688 19182; 20636( 33584| 7:37
1 10882| 11070| 11808| 12846 13284| 14022( 16286 17712 19188 20664' 38614 7'38
1 10346| 13085! 11824| 19563| 18302 14041| 16258 17786| 19814| 20892| 28645 7°39
| 10360] 11100{ 11840 12580 18320 14060| 16280] 17760 10240] 20730/ 33480| 7'40

10874 11115] 11856 13687| 18338( 14079 18302| 17784| 19286 20748 23712( 7°41
10888 11180( 11872| 12614] 13856| 14098 16324] 17808| 19393 20776| 28744| T 42
10402) 11145| 11888 12831] 13374| 14117 16346| 17832| 19318, 20804( 2377¢| 7°43
10418| 11180 1)904| 12648| 13395( 14136| 16888| 17856 19344, 20882 23808) 7°44
| 10480| 11175] X1920( 12665| 15410 14185| 16390 17380 19370 20860( 28B40 7°45
T0444| 11190( 11986 12682| 13428| 14174 18413} 17904| 19896 20888 23872 7.46
10458 11205 11952| 12689 18446! 141868| 16434 17028 19422, 20016| 25904( 7
104720 11220| 11968( 13716] 18464| 14312( 18456) 17053( 19448| 30944| 23038 7°48
104R8( 11285 11984| 12788 18482 14831| 16478( 17976 19474| 20972| 23948 7°49
105«)' 11250 12000( 12250| 19600 14260| 16500 18000, 19500] 21006| 24000, 7'50

g
i




40 PRACTICAL EARTHWQRK TABLES. [7-51—8:00

TABLE 1.—Contents of Earthwork In Cublo Feet of Coentral
Point Two Places

CeNTBAL ToP WIDTH OF EMBANEMENT

z2[ 3|4 s|s| 7] 8|09 1]z

7'51 | 1803 | 2253 | 8604 | 8756 | 4506 | 5357 | 6006 | 6759 | 8261 | 9012 | 9768
7°52 | 1504 | 2256 | 8008 | 3760 | 4612 | 5264 | 6018 | 6768 | 8272 | D024 | 8776
7'53 | 1806 | 2269 { 3012 | 8765 | 4518 | 5271 | €024 | 6777 | 8283 | 8086 | 8789
7'654 | 1508 | 2262 | 3016 | 8770 | 4524 | 5278 | 60823 | 8786 | 8294 | 9048 | 9802 |
7'68 | 1510 | 2266 | 3020 | 8775 | 4580 | 6285 | 6040 | 67956 | 8305 | 9060 | 98156 |
7°56 | 1B12 | 2268 | 3024 | B780 | 4536 | 5292 | 6048 | 6804 | 8316 | 9073 | 9828 [
7'57 | 1614 | 2271 | 8028 | 8785 | 4543 | 5399 | 6086 | 6813 | 8327 | 9084 | 9B41

764
7'g5 | 1680 | 2295 | 3060 | 8825 | 4590 | 6365 512025885 8415 | 9180 | 9945

ae
@
o
&
&
»
&
2
=
@
S
a
4
o
&
&
=4
-
@
@
>
@
12
-3
B
a2
o}
&

NNy

1640 | 2310 | 3080 | 3850 | 4620 | 6890 | 6160 | 6930 | 8470 | 9240 |10010
1642 | 9313 | BO84 | 8855 | 4628 | 5397 | 6168 | 6939 | 8481 | #2562 (10035

R R
Janduns 328
-
&
=
=
»
-1
®
@
£
2
13
™
8
&
S
-
&
]
&
o
=
o
=
=
=
2
o
2
&
S
®
&
3
=
™
8
3
E
=
=
<
b
5

R R RN

1560 | 2340 | 8120 | 8900 | 4680 | 5460 | 6340 ( 7020 | 8580 | 9860 |10140
2843 | 8124 | 89056 | 4686 | 5467 | 6248 | 7029 | 8591 | 9372 10163

NN
WAHB  EWajay
goNE 2d3
—
=
&
b




7-51—8-00] -

CENTIRAL PORTIONS.

Portions of Lengths of 100 Fest. For Areas insert a Deoimal
to the Left.

41

OR WIDTH oP Bask oF CuTriNe

X Fexr,

14

15 | 16

17 ‘ 18

24 ‘ 26

um‘ 13016
11280 12082
11295| 12048|
11310 12064|
11825| 12080
11840 13096
11356| 12113
11370} 12138
11885| 13144
11400, 12160|

11415 12176
11480 12193
11445| 13208
11460) 12224
11475 12240]
11480( 13258
115051 12872
11520] 12288,
11585| 12804
11650, 13820|

11565 123386
11580; 13852
11695 12868
11610; 12384
11628 12400]
11640| 12416
11855 12432
11670| 12448
11685| 12464
11700/ 13480

11715| 13494
11730| 12519
11746 13628
11760] 12644
11775| 13580)
11790| 12576
11806/ 13699
11890| 13608
11885 12684
11860] 13640

11885 12658
11880 12672
11895| 12688
11910 13704
11935 12720]

11956/ 13752|
11870| 13765,
11985| 12784

11200 12000| 12800

12767
12784
13801
12818
12835,
12862
12869
12880
12908,
12920

13987
13984
13971
12988
18005
13023
13034
13056|
13073
15090/

13107
18124
18141
13158
18175
18192
13209
18226
18243
13280

18518
13536
13554
18679
18580
18608
18626;
13644
13662,
13680

18698|
13716
18784
18752,
18770,
13788
13806
13824
18842
138601

18878
18896
13914
13832
18950
13968
13986
14004
14032|
14040

14058|
14078
14094
14112
14180]
14148|
141686
14184/
14302

14369
14288
14307
14326
14845
14864
14883/
14409
14421
14440

14459
14478|
14487|
14516
14636
14554
145675
145692
14611
14680]

14649
14668!
14687
14708
14725
14744]
14763|
14782
14801
14830

14889
14858
14877
14896
14916
14934
14958
14972
14991
15030

15029

16822
18544
16566
16588
16610
18833
16654]
16676
18698/
16720/

16743
16764
16286
16808|
16880|
16853
16874
16896,
16918
16940

18962
16984
17006]
17028
17050
17072
17094/
17116
17138
17169

17182
17204

18024l

18048|
18073
18096
18129
18144
18168
18192
18918
18240

18264
18288
18312]

18480

18504
185328
18552]
18576
18600
18624

18720

18744/
18768

19526
19553
16578|
19604|
19630]
19666|
19682
19708
19784
19769

19786
19812
19988
19864/
18880

20046
20073
20098
20134
20150

21253
21280

21808
2836
21364
21893
21430
21448
21476
21504
21532
21660]

21588
21616

23148
22178
22304/
23283
22360
292288
22316
28344

33879

00| 23400

24330

24352
24384
24416,
24448
24480
24512
24644
24576
24608
24640

24873
24704
24786
24768
24800
24832
24864
24896
24828
24980

24992
35024
25056]
35088
351 30|
25152
25184
25316
25248
25280

25812
25844
25876
35408
28440
25473
25504
26586|
25568
25500,




42

PRACTICAL EARTHWORK TABLES. - [8-01—850

TABLE J.—Contents of Earthwork in Cublo Fest of Ceptral
Point Two Placss

B P b b bt O b
ewr~NINsEW

CEETBAL ToP WIDTH OF EMBANKMENT

1604 | 3406
1606 | 2409
1608 | 2412
1610 | 2415
1612 | 2418
16814 | 2421
1616 | 2424
1618 | 2427
1620 | 2430

1688 | 2623
1684 1 2535
1686 | 9529
1688 | 3582
1690 | 2538
1893 | 8533
1694 | 2541
1696 | 8544
1608 | 2547
1700 | 2850

2| 3|4

|

1602 | 2408 | 3204

3208
8212
3316
8230
8324
3338
3232
3236
3240

=

]
=
-
-
=
b1

&>

3360 | 4200

8864 | 4305
8868 | 4210
8372 | 4315
8378 | 4320
2880

8384 ‘ 280

-
)
]
-3

9868 | 42385
8802 | 4240
8896 | 4248
8400 | 4380

'S

co
S8 [ G

&

7] 8|8 x 11 | 12 |
|

5607 | 408 | 7200 | 8811 oml
5614 | 6416 | 7218 | 8823 | 9624
5621 | 6434 | 7227 | 8833 | 9636
5628 | 6483 | 7236 | 8844 | 9648
5635 | 6440 | 724b | 8855 | 9660|
5643 | 6448 | 7254 | 8866 | 9672
5640 | 6456 | 763 | 8877 | 9684
6656 | 6464 | 7272 | 8888 | e686
5663 | 6479 | 7281 | 8899 | 9708|
5670 | 6480 | 7290 | 8910 | 9720
5677 | 6488 | 7299 | 8931 | " 9732
5684 | 6496 | 7808 | 8982 | 9744
5691 | 6504 | 7817 | 8943 | 9766
5698 | 6512 | 7826 | 8954 | 9768
5705 | 6520 | 7336 | 8965 | 9780
5712 | 6628 | 7344 | 8976 | 9792
5719 | 6586 | 7858 | 8987 | B804
5726 | 6544 | 7362 | 8998 | 9816
5733 | 6552 | 7971 | 9009 | 9838
6740 | 8560 | 7380 | 9020 | 9840
57¢7 | 6568 | 7389 | 9031 | 9862
5764 | 6576 | 7398 | 9042 | 9864
5761 | 8584 | 7407 | 9053 | 9875
5768 | 6582 | 7416 | 9064 | 9888
5175 | 6600 | 7425 | 9075 | 9900
5783 | 6608 | 7434 | 8086 | 9912
5789 | 6816 | 7443 | 9097 | 9924
5796 | 6634 | 7452 | 9108 | 9986
5808 | 6632 | 7461 | 9119 | 9948
5810 | 6640 | 7470 | 9180 | 9960
5817 | 6648 | 7479 | 9141 | 9972
5824 | 6656 | 7488 | 9153 | 9984
5831 | 6664 | 7497 | 9163 | 999
5838 | 6872 | 7506 | 9174 | 10008
5845 | 6680 | 7515 | 9185 | 10030
5852 | 6688 | 7524 | 9196 | 10032
5859 | 6696 | 7538 | 9207 | 10044
5866 | 6704 | 7542 | 9218 | 100566
5878 | 6713 | 7651 | 9229 | 10068
5880 | 6720 | 7660 | 9240 | 10080
5887 | 6738 | 7569 | 9951 | 10093
5894 | 6786 | 7578 | 9362 | 10104
5801 | 6744 | 7587 | 9278 | 10116
5908 | 6752 | 7596 | 9264 ‘ 10128
5915 | 6760 | 7605 | 9295 | 10140
5023 | 6768 | 7614 | 9306 | 10152
5920 | 6776 | 7638 | 0817 | 10184
5636 | 6784 | 7689 | 9328 | 1076
5043 | 6799 | 7841 | 0330 | 10188

6800 | 7680 | 9880 wm|

131

10413
10428
10439
10452
10463
10478
10491
10504
105117
10530]

10548
10556
10569
105683,
10595
10608
10621
10634
10647
10660

11080




801—850] - - CENTRAL PORTIONS,
Portlgfis of Lengths of 100 Fest. For.Areas Insert a Deolmal

to the Left.

43

OR WIDTH oF BaSE OF CUTTING IN FEBT,

14 | 15 | 16 | 17 18 | 18 | 22 | 24

11214} 12015 12816| 13617| 14418| 16219( 17622| 19324,
11228, 12080 13882| 13634| 14436| 15238| 17644| 19248
11242; 12045 13848/ 13651| 14454| 153567| 17686 19372
11356, 12060 12864| 13668| 14473| 15276| 17688 19298
11270; 12075| 12880| 13685 14490| 15295 17710| 19320l
11284( 12090| 12898| 18702/ 14508/ 16814| 17732 19344
11298) 12106| 13913| 18719| 14526| 16338| 17754| 19368
11312| 12120| 12928| 13736) 14544| 16852| 17776| 19392
11826| 12185| 12944| 13763| 14662| 15371| 17798 19416
11340 13150] 12960| 13770) 14580| 16890| 17820 19440

11364) 13166 12976 18787| 14598] 15409] 17342| 19464,
11868| 12180 13992 18804/ 14616( 15438| 17864 19488
11882 13195 18008| 13821\ 14634| 15447 17886| 19512
11896; 12210| 18024 13838| 14652| 16466 17908 19538
1 11410] 12225) 13040, 13855 14870( 15485 17930| 18550
11434) 12240} 18056| 13872) 14688| 16504| 17952 19584
11438 12266 13072] 18889( 14706| 16628 17974 19608
11453 12270| 13088( 13906| 14724| 15542| 17996, 19632
11486| 12285| 13104 13923| 14742] 15661 18018 18656|
11480) 12300/ 13120] 13940] 14760) 15580; 18040! 18680

11494 12315 18186| 13957 14778/ 18599| 18082( 19704
11508| 12330| 131563 18974) 14796| 16818| 18084| 19728,
11532( 12345 13168| 18991 14514| 15687 18106 15752
11636/ 13360) 13184] 14008 14B32| 15656 18128/ 18776
11550| 12375| 18300| 14025| 14850 15675/ 18150 18800
11564| 12350| 18216| 14042| 14868 15694| 18172 19834
11578, 12405| 132B2| 14059( 14886| 16713 18194 19848
11583 12420 14904| 15732| 1816 19872
11606 12435 14922( 15751 18238( 19896
" 11620| 12450 14940) 15770| 18260 19840

11634 12485|
11848 13480
116862 13495
11676| 13510|
11690 126235
11704 12540
11718| 13565
11782| 12570|
11746 12585
11780{ 12600}

14958 15789 18282 19944
14976 15808| 18304 19968!
14994( 15827| 18826 19992
15012| 15846/ 18348 20016,
15030| 15865 18870 20040)
15048 15884) 18392 20054
15066| 15903 18414 20088|
16084| 15928( 18436| 20112
15102 15941 18458 20136
15120) 15960| 18480, 20160

15138 15979 18502 20184|
15156| 15998| 18524 20308
15174| 16017| 18546) 30233
15192 16038( 18568 20250
15210) 160556( 18690 20380
15228| 16074( 18612 20304
15248| 16098| 18634) 20828
156364] 16113| 18666 20352
153282| 16131| 18678 20376
15300 16150| 18700 30400

11888} 18785
1 12750

20828
20852
20878
20904
20930|
20856
20982
21008
21084
21060}

21086
21112
21188
21164
21189,
212186
21242
21268
212%4
21320

21346]
21372
21898

21424
21450
21476
21502
21528
21564
21580

21606

28

22438
22456|
23484
23512
22540}
22668
22596
22624
22652
22680

22708|
20736]
32764
23793
22820
23848
22876
22904
232932
22960]

22988,
23016
28044
23072
23100
38128
28156
3184
23312
23240

23368|
23296,
23824
29352
23880]
2340

18

32

25632
25664
25698
25738
25780
25793
25824
256856
25888
25920

26952
25984
26018|
26048
26080
26112
26144
32176
26308,
26240

26372
26304
26386
26868
26400
25432
26464,
26496
26528
26560

26593
26624
28656
26688
26720
26752
26784
26818
26848
26880|

26912
26944

26976/
27008,
27040
27072

812

P EER L
3 b b bt bl B et g
CER~NBNEW

®
N
-1

8’ 38
8'40

41
8'42
843

844
F45
848

28716 27104 8'47
28744 27136 8'48
HHZ ’1153 848




44 PRACTICAL EARTHWORK TABLES: [851—9900

TABLE I.—Contents of Earthwork in Cublo Fest of Coptrat
Point Two Places

th
eet.

¥

CERTRAL ToP WIDTH OF EMBANKMENT

De
in
[
“
IS

851 | 1702 | 2668 | 3404
8'52 | 1704 | 2556 | 3408
B8B83 | 17068 | 2559 | 3412
884 | 1708 | 3562 | 8416
8°55 | 1710 | 25656 | 8430
8'56 | 1712 | 2668 | 9424
8'87 | 1714 | 2671 | 8428
8'58 | 1716 | 2574 | B482
8'59 | 17168 | 2577 | 3438
860 | 1720 | 2580 | 3440

861 | 1723 | 2588 | 8444
8'62 | 1724 | 2586 | 8448
8'63 | 1726 | 2589 | 3452
8'64 | 1728 | 2502 | 9456
8'65 | 1780 | 2695 | 3460
8'66 | 1783 | 2508 | 3464
8'67 | 1784 | 2601 | 3468
868 | 1736 | 2604 | 8472
869 | 1738 | 2607 | 8476
8°70 | 1740 | 2610 | 8480

871 | 1742 | 2618 | 3484
8'72 | 1744 | 2616 | 3488
8°73 | 1746 | 2619 | 8492
874 | 1748 | 2632 | 84986
875 | 1750 | 2635 | 3500
876 | 1783 | 2628 | 8504
877 | 1764 | 2681 | 8508
878 | 1766 | 2634 | 8812
879 | 17566 | 2637 | BS16
8'80 | 1760 | 2640 | 8520

8'81 | 1762 | 2648 | 3524
8'82 | 1764 | 2646 | 3528
8'83 | 1766 | 2649 | 3583
884 | 1768 | 2652 | 3586
885 | 1770 | 26566 | 3540
8'88 | 1772 | 3658 | 9544
887 [ 1774 | 2661 | Bs48
888 | 1776 | 2664 | 8552
889 | 1778 | 8667 | 3666
890 | 1780 | 2§70 | 8660

891 | 1782 | 2678 | 8564
892 | 1784"| 2676 | 5568
898 | 1786 | 2679 | 8572
8'94 | 1768 | 2662 | 8576
8'95 | 1780 | 2685 | 5580
8'96 | 1792 | 2688 | D584
8'97 | 1794 | 9691 | 8588
8'98 | 1766 | 2694 | B892
899 | 1798 } 9097 | 3596
9°00 | 1800 | 2700 | 8600

7| 8 swu

6957 | 6808 | 7659 | 9361
5984 | €816 | 7668 | B372
5971 | 6824 | 7677 | 9883
8978 | 6832 | 7686 | 9394
59685 | 6840 | 7685 | 9406
5992 | 6848 | 7704 | 9416
5999 | 6866 | 7718 | 9427
6006 | 6864 | 7728 | 9488
6013 | 6872 | 7781 | 9440
6020 | 6830 | 7740 | 9460

12

10212]
10824
10286
10248|

13

11083},
11076|
11089
11102
11115
11128




$51—-900] - CENTRAL PORTIONS. 45
Portions of Lengths of 100 Feet. For Areas Insert a Decimal
to Left.
or WIDTH oF BAsE o CUTTING IN FEET, lag
i gé
4 | 15 | 16 | 17 | 18| 19| 22| 24 | 26 | 28 | 32 | &,
11914| 12765/ 18616| 14467 15318| 16169| 18722| 20434| 22126| 23828 27292‘ 861
11928! 12780| 18632( 14484| 15886| 16188| 18744| 20448 23152| 23866 27264| g'82
11942] 12795 13648| 14501 15354 16207 18766 20473| 92178| 23864 smss‘ 883
11056] 12810/ 13664| 14518| 16872 16236| 18788 20496| 22204| 23912! 27828 8'54
11970| 12825| 13680( 14536 15350| 16245 18310 20520| 22380! 23940| 27360 8'55
11984! 12840] 13696 14562 15408| 16264| 18832| 20544| 29256| 23968 27892| §°56
11998| 19855 18713 14569| 15426| 16283| 18854 20568) 22352| 33995 27424| 8'§7
12012 12870| 13728 14586| 16444| 16803| 18876| 20502| 22308| 24024 27456] 8'58
| 12026 12885| 13744| 14608| 16462| 16321| 18898| 20616| 92384| 24052| 27488 59
12040| 12900! 13760| 14620 15480| 16840 18920| 20640| 22360, 24080] 27520\ g-gp
12915| 18776 14637) 15498 16359] 18942| 20664| 23386| 24108 27552 g-g1
12930/ 18792/ 14654| 16516 16378 18964 20688 224191 24186( 27584! gg2
12045| 13808 14671| 15534| 16397 18986 20713| 32438| 24164/ 27616| g-g3
12960 18824| 14688| 156552) 16416| 19008| 20736 22464| 24193 27648 g-gq
12076 13840 14705| 15570 16435/ 19030 20760 23490/ 24320| 37680| g-g5 1
12990| 18856| 14722| 15588| 16454| 19052| 20784 23616| 24248| 27712 g-gg
15005| 19873| 14739 15606 16473| 18074] 20808| 24976( 37744 g-g7
18020| 13888] 14756| 15624 16493| 18096| 20832| 24304| 27776 g-gg
18035| 13804! 14778 15642 16511| 19118| 20856| 24832( 27808 g-gg
13050| 13920! 14790| 15660 16530 19140| 20880) 24360 27840 g-79
13065( 13986| 14807| 15678( 16549| 19162 20904 24388| 27873 8'71
13080| 13852 14834| 15696| 16568| 19184| 20928 24416 27904E 872
13095| 19968| 14841 15714| 16587| 19206| 20952 24444| 37986/ 8°73
13110 13984| 14858 15732 16606| 19228 20876| 24479| 27968 8°74
18125| 14000| 14875| 15750( 16625| 19250 21000 24500| 28000 8°75
13140| 14016| 14892] 15768| 16644| 19272| 20034 24528| 28082| 8'76
13165| 14032| 14909 15785 18663| 19294| 21048, 24566] 28064 8'77
13170| 14048| 14926| 15804| 16682| 19316| 21072 24584] 28096/ 878
18185| 14064| 14943| 15822( 16701( 19888 21096| 24612| 38128/ g'79
13200| 14080| 14960| 15840| 16720| 19360 21120) 84640 38160 880
13216( 14096| 14977) 15858 16789 19382| 21144 24668| 28192( 8’81
13230| 14119 14994| 15876| 16758 19404| 21168 24695| 28224| g'g2
13245 14128| 15011| 15894 16777| 18426| 21193
18260| 14144| 15028| 16912 16796 19448 21216
13375| 14160] 15045| 15880 16815] 19470 21240
13290) 12176 15063 15948 18834| 18492 21284
13805| 13192| 15079) 15966 16853, 19614 21288|
13820| 14208| 15096( 15984| 16872( 19586 21812
133851 14224| 15118| 16002| 16891| 19558| 21336]
18350 14240| 15130| 16020| 16810| 19580( 21860
13865 | 14266 15147| 15088 16929| 19603| 21384
13880| 14373| 15164| 16066 16948| 19624| 21408
13895| 14288| 15181| 16074 16967 19646| 21483
13410| 14304| 15198 16092| 16986( 19668| 21456
18425| 14330( 16215| 16110| 17005] 18690| 21480
18440| 14336| 15233 16128| 17024| 10712 21504
18455/ 14363| 16249| 16146| 17043( 19734| Ma528
18470| 14368, 15266| 16164( 17062| 19786 21552
13485| 14884 15388| 18182( 17081 19778 2187s]
18560] 14400| 15800 16200( 17100| 19800| 21600




46

PRACTICAL EARTHWORK TABLES. [9:01—%50

TABLE 1.—Contents of Earthwork in Cublo Feet of Central

Point Two Plaoes.

S,

in

4605

| 4610

4516
4520
4525
4530
4585
4540
4545
4550

45656

4760




901—950] -

Portions of Lengths of 100 Fest. For Areas Ingert a Deoimal
to the Left.

CENTRAL PORTIONS.

47

o WIDTH OF BASE oF CUTTING

18 FEET.

14

38007 14250

15

13615
13580
18545|
13560
18575
18580
18608
13620|
18636
13850

13665|
13680
18695)
18719
18725
13740}
13755
18770|
18785
18800)

13615
18880)
18845]
13860
13875
13899
18905
13920]
13985
13950]

18965
13980
13995
14010
14025
14040
14066
14070
14085
14100]

14115
14130}
14145]
14160
14175]
141890
14206
14220
14385

186

144186
14482
14448|
14464
14480

14560

14576|
14592
14608

14704
14720

14736]
14752
14768
14784
14800]
14816
14832
14848|
14864
14880]

14896
14912
14928

15040

16056
15072|
15088|
16104
16130|
15186
15152
15168
15184

17

18

19

22

24

26

15200]

15317
15884
18361
15368
15885|
15402
15419
15436
16453
16470

15487
16504]
16631
15638
18565,
15572
15689
15606/
15823
15640/

15657
15674
15691
16708
156726
15742
15759
15776
15798|
15810

15827]
156844
15861
15878
15885

5| 15912

15929
15946
15968
15980

15997
16014
16081
16048
16065
16082
16099]
18118
16188
16150}

16218
18286
16254,
16372|
162901
16308
16826
16344
16862
16380,

16398
16416
16434
16452
16470
18488/
16606
16524
18542
165660

16578
16596|
16614
16682
18650|
16668
16686
16704
16723
16740

16758
1677¢|
16794]
16812
16830
16848|
16866
16884
16902
16920|

16838
16956
16974
16993
17010
17028

17046|

17084
17082]

17100;

17119]
17138
17157
17176]
17195
17314
17288
17252
17271
17240}

17809
17328
17847
17366
17885
17404/
17428
17442
17481
17480

17489
17518
17637
176566
17575
17594,
17618
17682
17651
17870

17689
17708|
17727
17746|
17765
17784
17803
17822
17841
17860

17879,
17898
17917

19822|
19844
19866
19888
19910}
19982
19654
18978
19998
20020

20042
20064
20088
20108
20180
20153
20174
320196
20218
20240/

20262
20284
20808
20828,
20850
20872
20394
20416/
20488
20460

20482
20504
20526
20548
20570
20692|
20614|
20638
20868
20680

20708
20724
20748
20768
20790
20813
20834
20856
20878
20009

21634
21648
21673
216886
31730
21744
21768,
21792]
21816
21840

21884
21888
21918
21986
21960
21984
23008
22032
22056
22080

22104
22128
22152
22176
22200
22924
29248
22273
22296
242320

22344
22368!
22892
22416
22440
22464
22488
22512
22586
22560

22584
22608
22682
22656

23426
23453
23478
28504
43530
23556
23682
23608
28634
23660

28686
23712
83738|
23764
23790
28816
23842
23868
28894
28920

23946
23973
23998
240324
34060
24078|
24102
24128
24154
24180

24206
24383
242568
24284
24810
24336
24862
24388
24414

28

25328
35356
25284
26812
26340
25368
23896
26424
26462
26480

25508
26536
256664
26592
25620]
26648
25676
25704
256732,
25760

5
25788
258186
26844/
25873
25900
258328
25956|
246984
26012
26040

26068|

24440 26320

J4d

244

24518
24544/
24570]
24596
24622
24648
94674/
24700]

26348
26876|
26404
26482
26480
36488
26516
36544

26600

26832 9701
28864( 902
28896( 9°03
28928 9'04 |
28960| 9°08
28992( 906 |
20024’ 9°97
23056| 9°08
29088 909
20120| 9°10

29152| 911
29184 812
99216/ 8°13
29248/ 9'14 |
29280( 91§
29312) 9°18
29344( 9°17
29876 9°18
29408'9°18
29440/ 9°20

$8473| 9°21
29504( 922
29538) 9°23
29568( 924
29800| 9°25

29760| 930

29792( 9°31
29834| 932
29856( 9°33
29888 8°34

36573 80868| 9'49
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PRACTICAL EARTHWORK TABLES. [961—10-00

TABLE I.—Contents of Earthwork in Cubloc ‘Fest of Central
Point Two Places

|75§ w OBRTRAL ToP WIDTH OF EXBAREKMaNT
Sty
Ss| 2] s|lal sl 678 o]ufizlu
i — "
|

9°51| 1803 l 2853 | 8804 | 4785 | 6705 | 6857 | 7608 | 8559 | 10461| 11412 12863
9'52| 1804 | 2856 | 3808 | 4760 | 5713 | 6664 | 7618 | 8568 | 10479( 11424 12876
853 1806 | 2850 | 3812 | 4765 | 5716 | 6871 | 7624 | 8677 | 10488| 11435 12889
9’54/ 1908 | 662 | 8816 | 4770 | 6724 | 6676 | 7682 | 658G | 10494| 11448) 12403
9'55| 1910 | 2866 | 3820 | 4775 | 5780 | 6685 | 7640 | 8395 | 10505 11460 12415
9'56, 1912 | 2868 | 3824 | 4780 | 5736 | 6892 | 7648 | 8604 | 10516 11472| 12433
9'57 1914 | 9871 | 8828 | 4785 | 5742 | 6699 | 7656 | 8613 | 10627 11484| 12441
9'58| 1816 | 2874 ‘ 8832 | 4790 | 5748 | 6705 | 7664 | 5623 | 10588 11496| 12454]
9'59| 1918 | 3877 | 3886 | 4785 | 5764 | 6713 | 7672 | 8631 | 10648 11508| 13467
9'go, 1920 | 2680 ; 8840 | 4800 | 5760 | 6720 | 7680 | 8640 | 10560 k1530| 1248
8'81( 1932 | 2688 | B84 | 4805 | 5766 | 6727 [ 7688 | 8649 | 10571 11533 13408
9°62| 1924 | 2886 | 8848 | 4810 | 5772 | 6784 | 7696 | 8668 | 10883 11544/ 13508
9°63] 1996 | 2889 | 3852 | 4816 | 5778 | 6741 | 7704 | 8667 | 10593| 11656| 13519
9'64/ 1928 | 2892 | 3856 | 4830 | 5784 | 6748 | 7713 | 8676 | 10604| 11568/ 12583
9'65| 1930 | 2895 | 5860 | 4826 | 5790 | 6765 | 7720 | B686 | 10616| 11680 12545
9°66| 1932 | 2898 | 3864 | 4830 | 6786 { 6763 | 7728 | 8694 | 10626 11592| 12558|
967 1954‘ 2 11604| 12671
9'68| 1936 | 11616| 12384
969 1938 | 11638| 12697|
970 1940 11640( 12610
9'71] 1942 i 11652| 12623
972| 1944 11664/ 12636
73| 1946 | 11676 12649]
974 1948 | 11688; 12663
975 1950 11700| 12675
9-76| 1962 11712 12688
977 1954

9-78| 1956

9°-79| 1968

980| 1960

9'81/ 1962

9'82( 1964 5

9-83| 1966 5

9°84| 1988

9'85| 1970

986 1972

9°87| 1974

9'88| 1976

989 1978

9-90/ 1980

9-91| 1992

892 1584

9'93] 1986

9°94{ 1988

995 1990

9'96| 1993

9-97] 1994

9-98| 1996

9°99) 1898
1090 3000




951-1000) .

CENTRAL PORTIONS.

49

Portions of Lengths of 100 Feet. For Areas insert a Decimal

to the Left.

o WiDrH or Bass o¥ CUTTING.

14 | 15 ‘ 18

13814/ 14265| 15316
13328| 14380/ 15382
18342 14205| 15248
13356) 14810) 156284
18370 14825| 156330
13384 14340! 16296
13398 14355| 15312
18412| 14370 15328
13426 14985| 156344
18440 14400| 16380

13464( 14415| 15876
13468( 14430| 15392
18482 14448 15408
18496) 14480| 15834
18610( 14476 15440
18524 14490| 16456
13588( 14505 15472]
18552 14520] 15488
13666) 14585 15504
13580| 14550 16520
v

13594( 14565 155636
13608| 14680| 16552
18622| 14595 15668
13636| 14610° 155684
13650( 14625; 15600|
13664| 14640] 15616
18678( 14658) 16632
18692| 14670! 1564
18706( 14685 16664,
18720( 14700; 15680]

| 18734/ 14716] 16696
14780 18242
13762| 14745! 15728
13776( 147601 16744
18790| 14775/ 16760|
18804| 14790! 16776/
13818{ 14808} 16792
13632| 14820' 15808
13846| 14836| 15824’
13860, 14850/ 15840°

18874| 14865 16866
14880 15873,
13903 14885! 15888,
.18016| 14910 16904
13980 14925 16920
15944 14940/ 15936
183958| 14985 15853
18972 14970 15688

o
@
=
-
»

e
®
@®
@

.| 13986 14985 15484!
14000

15000 lsuoq

16167
16184
18201
16218
16285
16253
16368
16286
161408
16320

16837
16354
16871
16388!
16405,
16422
16439
16456
16473
16490(

16507|
16524
16541
166568
16575
16692
16608
16526}
18643
16360:

16677.
16694
18711
16728,

18745,
16762
18779
16796
16813
168301

18847

16083
17000

17 f 18 | 19

17118’

17136!

17154

17172
171901
17208,
17326,
17244
17262
17280

17298
l7ﬂlﬂ
17384
17352
17379
17883
17405
17424
17442)
17460

1
17478
17494,
17511
17533
175501
17568;
17386
17604
17628
17640,

17658
17676}
17654
17712
17780)
17748
17766
17781
178u2
17820

17838
17856
17874
17892
17910]
17928
17946
17964
17982

18000 L

13069'
18088
18107
18126
18145)
18164
18183
18203
18921
18240

182591
18278
18297
18815
18335
18354
18373
18892|
18411
1843y

1844y
13468
18487
18806
18526|
18544
18585
18584
18601
18620

1863¢|
18658
18677
1869¢6]
18715
18734
187841
18772
18791
18610]

1883y)

| 31846/

22

20022
0944
20986
20988,
21010}
21042
21054
21076,
21098,
21120

21143
21164
21186
21208
21280
22532,
21274
21394
21318,
213401

21363
21384
21408
21428
21460
214721
21494
315186
21538,
21560

21582
21604
21626
21648
21670
21693
21714
21736
21768
21780

21803
2182+

31868
21890
31912
21984
21936
21978
22000

24 | 26 ‘ 28

22824! 24726| 26628

23848]
2:873)
23898
22990)
22044
23968
33998
23018
23040)

23084
28088
23112
23184
23160
23184
28208
28232
28258/
2328y

23304
23928
23362
2387¢]
28409
2842¢
23445]
28472
25496
23520}

23644|
28568
28592
236186]
236 10|
23664
23688
33712
43786
23760

23784
258808
23833
23850
23880]
23904
23934
28952
28978

2400V]

24763
24778
24804
24830
24856
24983
2498
24934
24969

24986
25012
35033
35084
2508,
25118
25142
25168
25194
2692)

23346
25372
25298
26831
25350
25376
25402
2428
3545¢
25480

25506
25533,

- 36558

25684/
25610;
256%

25740

25766
25783
25818
25844
28370,
28886
28924
356948
26974
26000

286586
26684
26713
26740
26768
26796
26824
26852,
26884

26908
26936
26964
26992
27030
27048
27076
27104
27182
27160

27188
37216
27244
27372
27300
27828
27356
27334
21412
27440

27468
27498
f 87634,
27552
27580
27608
27636|
27664
27892
27720

27748
27776
27804
27832
27860
27888
27914
27944
27973
28000

32

30433 9°§1

30464

30198 9'53
80528/ 9'54
30560 953
305902) 9°56
30624 987

30656
30888
80730/

]

80782
30784
80816]
80848)
30880]
30012|
30944
30975
31008
81040

81072

a1t

81136
81168
31200
81233
41364,
81296

8(828 979
81360,

31892
81424

Blab6:

81483
81520
31653
31584
31816!
31643
81680,

81712
81744
81778
31808
31810
31872
81904
31688
41588

82000

Depth
J in Feet,

932

938
959
980

861
962
963
9'64
965
9°86




50 PRACTICAL EARTHWORK TABLES. IM'OO—JQ'OO

TABLE L—Contents of Earthwork in Cublo Feet of Central

Point Two Places

§ \\ CENTBAL ToP WIDTH oF ENBANKMENT
R

234507[3‘9 1 | 12

1
20°00] 4000 6000/ 8000 10000 12000{ 14000| 16000} 18000| 23000/ 24000
30°00| 6000 9000| 12000 15000| 18000 31000 24000 27000 33000 36000|
40:00| B00D| 12000 16000! 30000) 24000 28000 32000 36000 44000, 48000
50400/ 10000 15000 20000 25000 30000 85000 40000 45000/ 55000, 60000|
60'00 12000‘ 18000| 24000 BO00O| B6000| 42000 48000 54000 66000; 72000
7000 14040} 21000, 28000? 35000 42000 49000 66000} 63000] 77000 84000

Chapter I11.—Preparation of Tables for the Contents of the
Slopes and Table 11.

20. Method of Preparation of the Table for finding Area of
Cross-Section of Slopes.—Let Fig. 7 represent the bank, or, if
inverted, the cutting; in which the horizontal lines are supposed to be
+3¢ foot apart. Call this depth h. Taking only one slope, say the left-
hand one, its area will depend on the value of 8. Thus for any depth,
AE, the area of the triangle ACE or BFD equals, CE or FD being equal
to Sh,

3 b x Sh =} hi8... e (27)
The area for an additional depth h, EE;, equals
Jhx Sh+ hx8h =3ws }(28)
= 2h*8~3 h¥ ..
The area for the next additional depth, &, X,
2h%8 + h x 8h = § hi§ @9
=3h8 - }h¥B ..
The area of the n*® layer of depth h is
- A = nh?8 - }he§ . {(30)

The increase in ares for each layer is h?S.
The area of the slope for depth, nh, will be the sum of all these
depths and equals
30%S + 3b°S + b3 ... ~ + (a-}Hhis
b
“hSE+EFY et @—*)}: FWs L@
If this result is multiplied by 100 then the cuhic contents for
100 ft, is obtained by the formula :
V-l&; RS R o (83)
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Portiona of Lengthe of 100 Feet. For Areas insert a Deoimal
to tho®Left.

o WIDTH oF Base OP CUTTING IN FRET,

14 15 16 17 18 19 22 24 26 28 32

28000 30000/ 33000/ 3400C| 36000 38000( 44000 48000| 53000| 56000 6400
43000/ 45000) 48000, 51000( 54000 57000| 66000 72000 78000 84000 96?)08
B5000 80000/ 64000) 88000) 72000 75000/ 88000, 9 10 13000|128000
70000 75000, 80000; 85000| 90000 $5000(110000/120000|180000|! 40000/160000)
84000( 90000| 96000,102000(108000/1140¢0;232000(144000(155000(168000/192000(
98000\105000611 2000,119000{136000| 183000{154000(168000/182000/1

A B
Q < 3
> P
S QWY < 4
< C\ (.: < )0 7
s q N
A F | = N

Fig. 7.—-Cross-Seetion of Bank, or if inverted, Cutting.

21. Table I.—How Prepared.—The results in this Table are
ohtained from Formula 32 and can be applied to banks or cuts in level
ground up to a height of 70 ft. having side slopes varying from % to
1 to 6 to 1, 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 be the
area in sq. ft. of the triangular portion of the slope.

As 1 and } are one-tenths of 24 and 5 respectively, values of slopes
of } to 1 and } to 1 are obtained from the results of 24:1 and 5: 1 in
she Table IT by inserting a decimal point one place to the left.

Ex. 9, Find the superficial area and eubie contenta for the slope portion of &
senk with side slope £ to 1, hoight of bank=3 ft. Here n=300; h="01.

.. Cuble contents of one slope=4}x 100X 300°x (017 x2=900 ¢. ft. This
# also found from Table IL, p. 59, where the total height2anxh=300x 01=3 ft.

.. The area of the AP Cross-Sectlon=9 sq. ft.

22. Compounding the Slope-ratios.—The Table IT gives values
‘'or one slope for various slope-ratios and depths. ‘When both the slopes
11 the same the contents for both of them equal the quantities for double
‘e single slope. When the slopes are different the quantities for the
wo different slope portions are added when the side-heights at edges
f base fall within the traperoid forming the cruss-section on level
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ground, i, when the As forming the slope portions n,re right
angled As (Figs 1, 2, 7).

‘When the height falls outside the A the contents for the slopes art
to be subtracted.

Hence to find the cubic contents for the slope portions the siope
ratio are to be ndded or subtracted as in the following examples :—

Ex. 10, Find the totel siope for a bank having side slopes, 14 to 1 and §
to 1 in Fig. 1. 8+ 8i=13+2=34 .

Ex. 11. Find the total elope for As, ALF ond BEG in Fig. 3. Here th
beights becoming bases the slope-ratios are reversed, If 8,=3, 8=2 and B.=5. 3
and x, become the depths, and y, and y, heights, The slope-ratios become j,
snd } respectively. .. Total slope-ratio for ABEG with depth x,=}+}= 533

and 5 AALF ,, » Kpmpeed="3,

Ex. 12. Find blm tuml slope-ratios for As, ALG, and BEG,, when S=8,=
14 ; 8,=6, (Fig. 3).

.~. Total slope-ratio for AALG,=6- 1'5=4"5 with depth h,.
ABEG,=6+14=75 ,  , h.

23. To find the Contents for Slopes when the depth is in
creasing by 01 fi. and when only thequantity for depth inereas
ing by ‘1 is given in Table Il,—These are obtained from Formul

4S (H + hy* - H? .. (33)
where H is the depth of a bank or cut increasing hy ) ouly and h equal
the increase in every ‘01 and S =side sloperatio.

Ex. 13. ¥ind the cubic contents for u slope for depths 84'01, 3402, 340
34°04, 34:05, 3406, 34°07, 3408, 34:09 fv. respectively for lengths of 100’ whe
the cubic content for depth 34-00 ft. only is given in the Table II to be 11560

wd L s

v.ft. and side slopes 2 to 1,

The following table explains itself :-—

C%ubut ! Total Cubic ‘
nLan s i Total Contents Total
&,’%g:{l for Tucrease.|  Cubic i,?ig:‘; or Increage,| Cubic
Depth | Contents. * | Depth Contente,
34 L. 34 ft. \
1
84°00 | 115600 115600 3406 | 115600 408-36 | 116008-36
84:01 115600 6801 | 115668-01 3407 115600 476-49 | 116076-49
3402 115600 13604 | 11573604 3408 115600 54 11614464
3403 | 115600 | 20409 | 115804°09 34'09 | 115600 61281 | 11621281
3404 | 115600 21216 | 115872°16 34°10 | 115600 681 116281*
3405 | 115600 | 34025 | 11594025 .

* This result agreeing with that in Table 111,

From the wbove, the increase, C, for each *01 is obtained by ¥
Formula : ¢ =48 (2n H + n?)

swhere H is the depth for quantity~ineressing, C, by 1- n.nd n the uumbn!
" '0f the inerement by *01; B = side slope-atio.

- (34)
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Ex. M. Find the cubio content of a slope portion for depth 47 58 ft, when
the cubiid’ content for 47°5 ft. is only given in Table IIT to be 564082 e.it. for a length
of 100 ft., and side slope of 5 to 1.

.+, Content for “08'=3 (2X 8X 475+ ‘8% =§ (760+64) = 19016 o.ft,

Mo, 4758 564062 + 1902 = 565864 ¢ it

.*. Area® of the Cross-seotion for depth 47-58' =3659-64 sq. ft.

Ex. 15. Find the area and cubic content for depth 56-41’ when the cubic con-
tent for 564 isonly given in Tablo IIlto be 795240 o. ft. for a length of 100" and
combined side alope of 5 to 1, i.c., with $=3 and 8, =2,

.+ Content for 01=§(2x 1 x 56°4 + (1 § (112:8 4 -01) = 28202 o ft,

: - < 36'41 =795240 + 282 =795522 ¢, ft

Aren. of the eross-section for depth 56°41 = T955°22 wy, ft,

Ex 16. Find the ared ond oubic content for depth 4443 for a length of
and combined side slope of 5 to 1.

.~ Content for "03=% (2% 3% 444 + (3)%) = 6622 o.ft.

S 44482492840 (from Table IIT) + 666493506 c.ft,

.. Area” of the cross-section for 44°43' =4935°06 sq, ft.

Ex. 17. Find the eubic content and ares for depth 40*:565 for a length of 100"
and combined side slope of 5 to 1, Content for 403 ft. being 410062 from Table IIL

-, Content for “065=§ (2x 65 x 40°5+ (*65)) = 1317 c.ft.

' , 407 —41006"+ 1317=411379 c.it.

- Area of cross-section for 40°565 =4113°79 aq.ft.

g
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TABLE Il.—0t Earthwork in Cutting or Embankment for warious
Slopes for 100 fest length in Cublc Feet, Surface of Cround Level.

: .
3:104:1 |5:1 e:ll

£3 )
2O lgan v fthaa|2i1)28:1]3:1
ok

1 |
001 | 000s| 000 o0gor| outo| 0012 oo1s 0017 o030 0025 o-ost
0°02 | 0015 0:020) 0:030) 0040 0050, -a60| 0070 0680 0160 0130
0°03 | (033 0045 0067 0080| 0113 0135 0157 0180 0225 037
004 | 0060 0080] 0'120] 0'160| 0'200] o246, 0280/ 0320( 0400, 07480
005 | 0093 0125 0187) 0250 0813 0375 04370 0300 0425 0760}
0°06 | 0185 0180 0-270( 0°860| 0'460| o540, 0630, O¥20| 0900, 1'0BOY
0'07 | 0188 0245 0367 0490] 06120 o785 0857 0980 1228| 17470}
0'08 | 0240 0820 0480 0-640| 0800/ 0960 ruoi 1280 1'600| 1'920f
009 | 0'303) 0-405 0607 0812) 1012 1215 1418 1824 2025 2438
010 | 0375/ 0'500| 0-760( I000] 1°260| 1500| 1760/ 2000 2600] 3°000)

018 | 191 | 162 | 943 | 394 | 408 | 486 | 567 648 sl0| 973
019 | 185 | 1'80 [ 270 | 361 | 450 | 541 | 631 | 732 | 9op| 1082[
020 | 150 | 2700 [ 800 | 400 | 500 | 600 | 7T00| 800 | 1000 | 1200

-]
N
N
—
&
z
‘o
w
©
w
&
@
-
9
=
=
=2
8
@
"
<
©
<
&
-
<
%1
=
-
-
o
o

039 | 570 | 760 (1140 | 1521 | 1900 | 2281 | 26'61 | 80°42 | 88-00 | 48'62
040 | 6°00 | 800 (1200 1600 | 20°00 | 3400 | 28:00 | 9200 | 4000 | 4800

0'41 | 830 | 840 [12:60 [16°61 | 3100 | 25-21 | 20741 | 3¥'62 | 4300 | 5042
0'42 | 6°61 | 682 [18:23 |17°64 | 9205 | 26'46 | BO'BT | 3528 | 4410 | 5392
0'43 | 698 | 924 (13'86 (1849 | 23710 | 2773 | 8285 | 3698 | 48720 | 5846
0'44 | 7'96 | 968 1452|1986 | 24'20 [ 2904 | 3588 | 3872 | 48-40 | 58708
045 | 59 (1012 [15°18 |20°35 | 96:30 | 30-37 | 85743 | 4050 ; 5060 | 60°74
046 | 7'93 [10°68 |15'87 {2116 | 98°45 | 3174 | 3703 | 4233 | 5a-op | 6348
0'47 | B'98 |11°04 | 1686 |22°09 | 2760 | 33118 | 8865 | 4418 | 5530 | 4628
048 | 84 |11'82 |17-88 (2304 | <880 | 8456 | 40°32 | 46°08 | 5760 | 69°12
049 | 900 | 1200 {1800 |24°01 | 3000 y

OS50 | 957 | (350 (1878 |26:00 | 5126 | 8750 | 4876 | 50°00 | 6250 | 7600
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SLOPE PORTIONS.

5%

TABLE IL,—0f Earthwork in Gutting or Embankment for varlous
muhormmtbngmnmmaurfmotmdum.

3528
36°01

37°50

-

i
jue

]

14:112:1(25:1

19'50

62°10
65748
64°85

26°01
27°04
2808
2018

3350
8380
36°10
3645
87°80

3:1

33: 1

4:1|5:1

12431
126°96
120°78
132°54
13678
18824
14118
14408
14701
15000

46°50

141°76

144'91
148'12
161°35
184°68
16758
161°28
16465
168°07
171°60
17600

16200 |202'50

165°62 | 20700
169°38 | 31160
17999 |216°20
176°72 | 330°00
18050 | 224°80
18482 | 28040
188'18 | 285°30
19208 ‘m‘xo
196°00

200°00 ]260’00

34642
26393
259°46
26508
27146
27648
282°26
288°12
204004
800°0¢




a6 PRACTICAL EARTHWORK TABLES. [1-01-150

TABLE I).—0f Earthwork In Cutting or Embankment for various
Slopes for 100 fest length in Cublo Feet, SBurface of Cround Level.

{
§:1 1:1~u:1 2:1 2|:1’3:1 30141 |5:1 6:1

1°01 ‘ 88 2 r 761 102 127

102! 89| 53| 78| 04| 180 136| 183| 208, 3260 | 812
103! 40| 53| 80| 106! 138 1591 186 | 212 266 | 818
104 | 41| 54! B[ 108 185| 162, 189 216 370 | 3%
108 41| 55! 88| 110 138, 166 198| 220 976 | ‘881
106 43| b6l 8| n2| 10| 169 197| 2% 81| 887
107 48| 57| 8 1M 18| 173; 200 83 286 | 548
108 | 44| 58| 87| 117| 16| 175 204 | 288 802 | 8BO
109 | 45| 59| 89| 19| 18 178 | 208 | 238: 3297 366
100 45| 60 S| lal| 151y 18| 22| M3 02| 368
f11 46| e2| 99| 198 164 85| 218 6 808 | 8%
112] 47| 63| o4| 15| 187] 1887 220| 2611 815 | 876
113 | 48| a4 96| 128 | 160 192 298| @65 819 | 38s
1'14 | 49| 65| 97| 130| 162 19| 327 | 960 835 | 3%0
105 | 50| @es| 99| 183| 1es: 199 | 331 | 964 | 881 | 397
116 50| 67| 101| 185 | 168 | 20| 235 | 269 | 886 | 404
17| 1| e8| 108| 187 | 171 06| 240| 274 343 | 41
118! 52| 70| 04| 189 | 174 200 | 244| 278, Ba8| 418
119 | 58| 71| 106 | l42| 177 312 248! 288 | 354 | 485
120 5| 72 108| 4| 180, 81| 353| 388 860 432
i
1210) 55 73| 10| w6 | 183 . g0 | 92s6| 293 g66 : 489
1z2| 56 74| 12| 149, 186 233 260 29§ 372 447
123| 67| 76| L8| 51| 189 . 237| 265| 303 378 | b4
12¢| 88| 77| 5| 1s4) 193. 281 269, 308| 384 4o
v2s| 59| 78| 117 is6| 185 335 | 273 | 312 89l | 469
126, 60| 79| 1is| 19| 198! 38| 378| :18 ‘ BT | 476
12z7| 60| 81| 131 161 | 203; 243 | 288 | 338! 408 | 484

141

142 151 | 203 | 353 303 ( 8RS | 403 | 504 | 605
143 153 | 304 | 356 | 807 | A58 | 408, 511 | @18
144 1t6| 207 | @59 | Bl | 368 | 416| 518 | 692
1°46 168 | 210 [ 263 ~ 318 | 968 | 430 | 536 | @82
1-46 160 | 213 (286 | B30 | 879 | 436 | 585 | 639
147 163 | 216 ( 320 | B34 | 78| 488 | 840 | 648
148 8| 819 874! 328, 888 438 | 48| @57
148 | 186+ 232 | T77 |- 838 | B89 | st | 5bS

180 189 235 887 | a4 | 450-| B2 %5




151.-2:00] . SLOPE PORTIONS. ’ 57

TAII.! H.—0f Earthwork In Cutting or Embankmaent for various
smpnforloafutkngullnmmt. Surfaoce of Ground Level.

e, ! | |
=
B pafacaien |2t |2ec |30 (3501 ]ai1 [5:1 a1
LE]

— L — i
151 | 85| 14 1m | 228! 285 | sa3| B0V | 458 | 570 68k
1'52 | 87| 116 173 | 231} 9289 | 847 4 463 | 5780 gon
1'83; 88| 117| 176 284 | 298| 851 | 410 | 468 | B85 | 702
184 | 89| 119( 178 | 287! 296 | gs6 | 415} 474 | 98| gu
1'55 j 80 150f 180 240. 300| 61| 420 80| 0l 72l
156 | 91| 193 | 183 | 948 304 | 65| 426 | 487 608 | 780
1’57 | 92| 123 | 185 246. 308! 70| 4B) | 493 | 616 789
1’58 . 94| 12\ 187 | 260 ' 812 | 374 | 87| 499 | 624 | 749
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163 100 | 183 | 199 | 266, 883 | 465 | 581 | 664 797
164 | 101 | 184 | 202 269 386 408 471 638 672 | 807
165 | 102| 136 | 304 | 278 | 340 ~ 400 | 476 | 44| 681 817
166 108 | 188| 207 | 276 . 344 413| 483, 551 | 689 | 597
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58

PRACTICAL EARTHWORK TABLES. .[2:01—2 50

TABLE 11,—0f Earthwork in Cutting or Embankment for vagous
Slopes for 100 fest length in Cubic Feet, Surface of Ground Lovel.

151
158
155
156
158
158
161
162
164
166

167

13:1
308 | 404
306 | 408
309 | 412
812 | 418
915 | 420
318 | 424
821 | 428
324 | 438
328 | 437
831 | 441
384 | 445
337 440
340 | 4b4
343 | 488
347 | 453
350 | 467
858 | 4n
356 | 475
350 | 480
868 | 484
366 | 488
370 | 488
313 | 497
876 | 502
380 | 506
383 | 511
886 | 515
890 | 520
393 | 524
897 | 529
400 | 534
104 | 588
107 | 548
a1 | 648
44 | 552
08 | 557
491 | 562
42 | 586
8| Bn
432 | B76
436 | 581
39 | 586
443 | 590
ar | A5
60 | 600
454 | 605
48 | 610
a6l | 61§
465 j -620
469 | 826

2:1 ZQ:ITS:I 3k: 1) 4:1

5:11g:1

1010 | 3312
1020 1324
1030 | 1336
1040 1348
1051 | 1261
1081 | 1278
wrt | 1sss
1083 | 1298
10928 ‘ 1810,
1102 | 1323
1118 ! 1886
1124 | 1348
1184 . 1861
1145 1874
1156 | 1387
1168 | 1400
1771 1418
1188 , 1438
1199 | 1439
1210 | 1453
12:11; 1465
1252 | 1479
1243 | 1492
1364 | 1505
1266 | 1519
1277 | 1633
1988 | 1546
1800 | 1560
1811 | 1878
1323 | 1587
1834 | 1601
1346 | 1615
1357 | 1829
1865 | 1643
1881 | 1857
1898 [ 1671
1404 | 1685
1416 | 1699
1428 | 114
1840 | 1728
52| 1742
1484 | 1757
uze | 1m
1488 | 1786
1501 | 101
1518 | 1815
1835 | 1880
1588 | 1845
1880 | 1840
1563 | 1876




261—300] .

SLOPE PORTIONS.

B

TAl'I.E 1I.—0f Earthwork in Cutting or Embankment for various
Slopes for 100 feot length In Cublo Feet, Surface of Ground Level.

2% !
AR RERRNIVEISF RS | 2;:1\3:1 3411
T e i
iz —| S
251 | 886 B15| 472 | 680 | 87 94 i 1103
282 | 288 | 3181 476 | 35| 794 953 1111
253 | 240 | 820 | 480 | g0 | 800 1 950 | 1120
254 | 242 | 833 | 484 | 46 | 8061 968 | 1139
2’55 | 244 | 326 488 | 650 | 813 | 978 | 1138
256 | 246| 328 | 4931 656 819 | 988 | 1147
257 | 248 380 | 495 | @60 | 825 | 991 1156
258 | 50| 883 499 | goe | 832 998 | 1165
259 | 262 | 8851 08| 671 | B3p | 1008 | 1174
2.0 | 263 | 338 | 807 | 676 | B45| 1014 | 1188
261 | 285 | 341 511 681 | 851 | 103z | 1192
262 | 257 | 348| Bl4 | 636 | 867 | 1080 | 1200
263 | 259 | 346 519 | 93| 866| 1088 | 1210
264 | 261 | 348 | 528 | 697 | B71| 1045 | 1220
265 | 263 | 351 | 537 | 703! 878 | 1064 | 1289
266 | 264 | 854 551 | 708 | 8B4l 1081 | 1288
2:¢7| 267 356 535 | 713 | 891 | 10e9 | 1248
268 | 269 | 360 | 539 | 718 | B9B| 1077 | 1207
269 | 2711 862 548 ) 724 904 | 1085 | 1266
270 | 278 | 36¢| 547 720 | 811 | 1088 | 1276
271 | 376 | 867 | 561 | 734 918 | 1102 | 1285
272| 917 | 870 | 65| 740 93| 130 | 1205
z73| 20| 878 589 | 745 | 932 | 118 | 1304
z74| 282 ) 875 | 668 | 751 938 | 1126 | 1Si4
275 | 284 | 378 | 567 | 766 | 946 | 1185 | 1888
276 | 286 | 881 371 | 763 | 953 | 1143 1388
277| 288 | 382 575 | 757 | 59 | 1161 | 1348
278 | 390 | 8386 580 | 778 | 966 | 1169 | 1852
279 292 | B89 | 584 | 778 | 978 | 1168 | 1363
280 | 294 | 392 | 5881 B4 980 | 1174 | 1872
281 | 996 | 395 | 592 | 700 | 987 | 1184 | 1882
282 208 | 898 | 596 | 795 | 994 | 1193 | 1892
283 ] 300 | 400 | 601 | 801 | 1001 | 1201 | 1402
284 | 303 | 403 | 605 | 807 | 1008 | 310 | 1411
285 | 305 | 06| 609 | 813 1015 | 1219 | 1431
286 | 808 | 409 | 613 | 818 | 1022 | 1227 | 1481
287 | 310 | 412 | e18 | B24 | 1030 | 1286 | 1441
288 311 | 415| 632 | 820 | 1087 | 1944 | 1452
289 | 818 | 418 | 626 | 885 | 1044 | 1968 | 1462
290 | 915 420 | 681 | 841 1051 | 1261 | 1472
291 | 318 | 428! @S5 | B47| 1088 | 1270 | 1482
292 | 320 | 428 | 639 | 853 | 1086 | 1379 | lavd
293 | 833 | 429 | 644 | 883 | 1078| 1288 | 1502
284 | 824 | 433 | 648 | s6¢ | 1080 | 1397 | 1518
295 | 826 ¢35 | 658 | B70 | 3088 | 1306 | 1593
296 | 530 | 438 | 657 | 878, 1095 IBi4 | 1838
297 832 | 441 | 662 | 883 | 1103 | 1838 | 1544
98 | 933 | 444 | 686 | 888 | 1110 | 1582 | 1554
99 | 885 ] 447 | 570 | 8es | 1117 1341 | 1585
30| 386 { 480 | 6781 o001 1136 | 1380 | 1875

RN

1890
1806
19320
1085
1951
1986
1981
1987
2012
2028

2044
3059
2075
4091
2107
2423
2138y
2155
4171
2187




60 PRACTICAL BEARTHWORK TABLES, ,[3'01———3‘50

TAPLE 1,—0f Earthwork in Cutting or Embankment for various

Slopes for 100 foet longth in Gubic Feet, Surface of Cround Level.
< T

e L fc1 1|14l 22801 3:1\:;:1 4:1| 5:1| 8:1

.
)
©
S
=
I3
®
I~
@
33
=3
®
&2
1
-3
2
3
©
=

1441 | 1682 | 1922 | 2402 | 2883

3048 | 3560 | 5072
2081 | 3576 | 308l

| 2766 | aso7

335 | 2773 | 3897

2281 { 2789 3846

3244 | 3806 | 8867

2258 | 2823 | . 3887

2271 2839 3407

2285 2868 27

2298 | 3873 | 3447

2312 2890 3468

2336 | 2907 | B4S8

2339 | 32934 | 8509

2368 | 2u41 | 8529

2367 2058 8650

2380 3976 .CBI1

2891 B0

2408 | 3010 | 8613

2432 | 2098 2633
1397 | 1827 2 | 3438 | 8046 | 5834 )
16811 1881 l'dm 8082 <8875
) ] L




361—400] - - SLOPE PORTIONS. 61

TAI.I.E 11.—0f Earthwork in Cuiting or Embankment for various
8lopes for 100 feset length in Cublo Feet, Surfaos of Ground Level

-

Z;lllizl 3:!{35:! 4:1 {3: 116+ %
i ‘ i B
616 | 921 | 1983 | 1540 | 1848 | 2156 | 2464 | 5080 | 9896
620 | 829 | 1289 1649 | 1860 | 2168°( 2478 | 3008 | B7I7
638 | 935 | 1248 | 1558 | 1869 | 2181 | 2493 | 81i5 | B78B
627 | 040 | 1258 1568 1880 | 2183 | 2606 | 8133 ( 3759
630 | 945 | 1260 1676 1B90 | 2805 | 2630 | 8151 8781 |
634 | 51 | 1267 1684 1901 2218 | 2585 & 3168 | 8802 |
687 | 956 | 1274 | 1693 | 1813 | 2830 | 2549 | BI86 | 3828
641 | 961 | 1283 | 1602 1933 [ 2343 | 9568 | 8204 | 8846
644 | 967 | 1989 1811 1938 [ 2356 | 2578 9332 | 8866
648 | 972 1296 | 1620 | 1p44 | 2368 | 2592 | 3340 | 3688

P (g1 1-.1(.4_.;
g .

i 1621

B78 .| 764 lm}‘\ms

1693 | 199




62 PRAOTICAL EARTHWORK TABLES, [401—4'50

TABLE iI.—Of Earthwork in Cutting or Embankment for m!ous
Slopes for 100 feet length in Cubio Feet, Surface of Ground Level.

=
2@ o a{naet|2on) 280 | 3: 13401 | 41 | Braj@:
He
401 | 603 | 804 | 1306 | 1608 | 8010 | 2412 | 9814 | 8216 | 4090 | 4824
402 | 606 | 808 | 1313 | 1616 mo} 243 | 2828 | 8233 | 4040 | 4848
403 | 609 | 812 (1818 | 1634 | 2080 | 2436 | 2842 | 8248 | 4060 | 4872
404 | 612 | 816 (1334 | 3883 | 3040 | 2448 | 3856 | 8364 | 4080 | 4896
405 | 615 830 | 180 | 1640 | 3050 | 32460 | 2870 | 8380 | 4101 | 4991
406 | 618 | 82t 1936 | 1648 | 2060 | 3475 [ 2885 | 3297 | 4131 | 4945
407 | 6211 838 | 1242 | 1866 | 2070 | 2485 | 2899 | 8818 | 4141 | 4969
408 | 62¢| 8832|1348 ( 1665 | 2080 | 32497 | 2918 | 8339 | 4162 | 4994
409 | 627 | 886 | 1255 | 1678 | 2081 | 3500 | 3927 | 8346 | 4182 | 5015
410 | 630 | 840 | 1361 | 1681 | 2101 | 3621 | 9942 | 8862 | 4202 | 5043
!
411 | 638 | 846 (1367 | 1689 | 2111 | 2634 ( 2086 | 3378 | 4288 | 5062
412 | 687 | 8490|1278 | 1697 | 32131 | 2646 | 2970 | 3395 | 4344 | 5093
413 640 838 | 1379 | 1706 | 2132 | 2559 | 2085 | 8411 | 4264 | 5117
414 | 648 887 uss]lm[ 2148 | 3571 | 3999 | 8438 | 4385 | G5l142
415 | 646, 861 | 1202 | 1722 | 2153 | 2688 | 8013 | 8444 | 4806 | 5167
416 | 649 865 ) 1998 | 1731 | 2163 | 2606 | 3038 | 3461 | 4836 | 5192
4°17( 658 869 (1304 | 1739 | 2173 | 2608 | 8043 | 3478 | 4347 | 52T
418 | 658 | 874 | 1300 | 1747 ) 2181 | 2621 | 8058 | 3494 | 4368 | 5343
419 688 | 878 (1317 [ 1756 | 2194 | 2688 | 3072 | 3511 | 4389 | 5367
420 | 661 | 883 | 1328 | 1764 | 2306 | 3646 | 8087 | 8538 | 4410 | 5392
I
4:21 | 665 886 | 1ade | 1772 | 2315 | 2659 | 8101 | 3545 | 4481 | 8817
422 | 668, 890 | 1338 [ 1781 | 2326 | 2671 | 8116 | 3562 | 4452 | 5348
4'23 ( €71 | 895 1842 | 1789 | 2336\ 2684 | 3131 | 8579 | 4478 | 5368
424 | 6741 89p | 1848 | 1708 | 32247 | 2697 | 3146 | 8595 [ 4504 | 3893
425 | 677 | 908 | 1365 | 1806 | 3258 | 2709 | 3161 | 3613 ma‘ 5419
426 | 680 90711861 | 1815 | 2368 | 2732 | B175 | 8639 | (537 | Gadd
427 | 884 | 9121367 | 1828 | 2279 | 3735 | BlOl | 3647 | 4858 | 5470
428 | 687 | 9l6 | 1874 [ 1883 | 2280 | 2748 | 3306 | 3664 | 4580 | 5196
420 | 6901 920 | 1380 | 1840 | 2300 | 2761 | 3maL | 8681 | 4601 | 5621
430 sna’ 924 | 1887 | 1849 | 3311 | 3773 | 8286 | 3698 | 4623 | G547
431 a91’ 93y | 1303 | 1858 | 2822 | 2786 | 9251 | 3715 | 4bdd | 5678
432 | 700 | 9833|1400 | 1886 | 3: 2799 | 8366 | 3733 | 4066 | 5599
4:33 | 703 937 | 1406 | 1B76 | 2844 | 2812 | 8381 | 3760 | 4687 | 5835
2854 | 3825 | 3296 [ 8767 | 47 5651
3365 | 2838 | 8811 ) BY%4 [ 4781 | 5677
2876 | 2861 | 3337 [ 8803 | 4753 | 5708
¢ 2387 | 3865 | 3343 | 8819 | 4774 | 5730
' 2898 | 9878 | 3367 | 3837 | 4796 | 5766
| 2400 | 2891 | 8373 | 8854 | 4818 | 5783
i 2430 ¢ | 8383 | 8879 | 4840 | 5808
I
i 2431 9917 | 8408 ( 8800 | 4863 | 88834
. 8443 | 2930 | 8419 | 8907 | (884 | ©5BSL
| 453 | 9944 | B4B4 | 3934 | 4966 | 5887
| 2464 | 2957 | B450 | 8842 | 4928 | 5914
| 2476, 970 | 3165 | 8960 | 4951 | 5941
| 38 2“““ 8481y 3978 | 4973 | &oa7




45]—500) SLOPE PORTIONS, 63

TABLE [l.—0f Earthwork in Cutting or Embankment for various
$lopds for 100 feet length In Cublo Feet, Surface of Ground Level.

5
o0 [§:0|1:1(2§:1 2:1’2]:1 3:1

3i:1] 4:1|5: :
2 f 5:1/6:1

461 | 768 | 1017 | 1525 | 208+ | 4542 | 3051 f 8559
{4562 | 766 | 1022 | 1582 | 2043 | 2554 | 8065 | 8575
{453 ;;g }8:? ::ss ;ogz 2066 | 3078 | 8581
454 46 | 2061 | 2576 | 3092 . 3607 | 412

4'55 | 776 | 1035 | 1553 | 2070 | 2588 | 3115 , 3623 uig :}g: 2}3?
456 . 780 | 1040 | 1860 (3079 | 2699 | 8119 3639 | 4159 | 5198 | gg3s
4'57 | 785 | 1044 | 1566 | 2088 | 2611 | 8188 . 3655 | 4177 | 1321 | gags
4-58 | 87| 1049 | 1673 | 2098 | 2632 | B146 3671 | 4195 | 8244 | gags
459 | 790 | 1053 | 1680 | 9107 | 2633 smo’ 8687 | 4214 5367 | gga9

4'60 | 793 (1058 | 1587 | 2116 | 2645 | 3174

-~
3
-
S
a
3
-
2
&
=
o
&
<
=
@
I
8
©
w
b1
o
&
-
&
S
&
o
@
&
©
@
=
&
©

470 | 826 | 1104 | 1657 | 9208 | 3761 | 3313 | 3864 | 4418 | 5522 6697
471 | 832 1109 | 1664 | 3218 | 2773 | 3828 | 8883 | 4437 | 5546 6655

4'84 | 878 | 1170 [ 1767 | 2843 | 2938 | 8614 | 4099 | 4686 | b
4'85 | 882 | 1176 | 1764 | 2358 | 2040 | 8538 | 4116 | 4704 | 5881 ;m
’ 886 | 1181 | 1771 2 | 2052 | 8543 | 4183 | 4724 | 5906 | 7086




64 PRACTICAL EARTHWORK TABLES, [5-01—5:50

TABLE M.—0f Earthwork in Cutting or Embankment for various
8lopes for 100 foet longth In Gubio Fest, Surface of Cround Level.

$ i
[ i

1}:1

2:1 (2001|301 |34 451 501 |6:1

.‘ 1266 | 1882 | 2510 | 8137 | 37656 | 4887 | 5030 | 6375 | 7530
5 | 1260 | 1890 | 8620 ' 8160 | 3780 | 4410 [ 5040 | 6300 | 7560
1265 | 1898 | 2680 | 8163 | 3795 | 4427 | 5060 | 6825 | 7590
3270 | 1905 | 2540 | 8176 | 3810 | 4445 | BOso | €350 | 7620
1275 | 1918 | 2680 | 8188 | 8825 [ 4463 | 5100, 6376 | 7661
1280 | 1920 | 3560 | 3200 | 9841 | 4481 | B121 | 6401 | 7681




»

#5)—-600] SLOPE PORTIONS. 65

TABLE H1.—O0f Earthwark in Cutting or Embankmant for varieus
Siopsd for 100 feat length In Cublo Feat, Surface of Cround Lewel.
:fé $:101:2 [13:1 2:l|2l:l

He

! a:]sul :‘ 5:1 87:1

§-51 | 1188 | 1618 | 2877 | 8096 rlos\ 4554 ssu' 6098 | 7660 | pion
5'52 | 1143 | 1534 | 2285 | 3047 | 8809 | 4571 | 5932 | 8004 | 7618 | o141
553 | 1147 | 1620 | 2201 | 8058 | 8823 | 4587 | 5382 | 6116 | 7645 | a17e
554 | 1151 | 1535 | 2309 | 2069 | 8836 | 4604 | 5371 @188 | 7873 | agn7
5°85 | 1155 | 1640 | 2810 | 2080 | 8850 | 4620 | 5300 | 6180 | 7701 | gany
556 | 1169 | 1548 | 3319 | 8001 | 8864 | 4637 | 5410 | 6188 | 7728 | gg74




66 PRACTICAL EARTHWORK TABLES. [601—6'50

" TABLE I1.—Of Earthwork in Cutting or Embankment for various
8lopes for 100 feot iength in Cublo Feet, Surfaoe of Ground'Level.

2§:1 | 3:1 (34:1 | 4:4.5:1[6;1

®
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8°39 | jbbl | 2042 | 3062 | 4083 | 5104 | 6135 | 7146 | 8166 | 10208 | 12249
‘a0 | 1586 | 2048 | 3072 | 40p6 | 8130 | €144 | 7168 | 8192 | 10240 | 13288

5136 | 6168 | 7190 | 8318 | 10373 | 12526

5:5“ 6182 | 7318 | 8343 | 10804 | 13365

516!

618!“ 6321 72588 8208 | 1

5200+

5216 | 8360 | 7503 | &8ss | 10483 | 12619

5281 5279 7R26 8873 | 10445 | 12659

6349 ) €399 | 548 | B398 | 10488 | 12697
8434

BRB1 | €387 | Tses’| 5450 | 108EN | HEETS.




6-51—7-00] - - SLOPE PORTIONS. 67
TABLE JI.—Of Earthwork In Cutting or Emhankment for various




68 PRACTICAL EARTHWORK TABLES. [701—%50




750—800)

SLOPE PORTIONS.

‘l‘All.g H.—0Of Eanrthwerk In Cutting or Embankment for various
Siopes for 100 feet langth In Cublo Feet, Burfaoe of Ground Level.

69

$:1 [1:1(14:1)2:1(2):1
2115 | 3890 | 4330 | 5640 | 7050
2121 | 2828 | 4241 | 5855 | 7068
2126 | 2885 | 4253 | £670 | 7088
2082 | 3848 | 4264 85 | 7108
2188 | 3850 | 4275 | 5700 | 7125
2148 | 2858 | 4287 | 5715 | Ti44
9149 | 3966 | 42¢8 | 5730 | 7168
2185 | 2873 | 4809 | 5746 | 7183
2180 | 2880 | 4381 | 6761 | 7201
8166 | 2988 | 4382 | 6176 | 7220
2172 | 3896 | 4348 | 5791 |° 7239
2177 | 2908 | 4355 | 5806 | 7258
2188 | 2911 | 4868 | 6822 | 7377
9189 | 2018 | 4878 | 5837 | 7206
9195 | 3926 | 4389 | 5883 | 7315
2200 | 2934 | 4401 | 5868 | 7u34
2308 | 2941 | 4412 | 5883 | 7854
2212 | 3049 | 4434 | 5898 | 7878
2218 | 3957 | 4436 | 8014 | 7392
2328 | 2984 | 4447 | 5920 | T4ll
2329 | 972 | 4488 | 6944 | 7430
2885 | 8980 | 4470 | 5880 | 7450
3241 | 2988 | 4482 | 5976 | 7469
2247 | 3995 | 44908 | 6991 | 7488
22532 | 3008 | 4805 | 6006 | 7508
2358 | 8011 | 4516 | 6022 | 7537
2864 | 3019 | 4528 | 6037 | 7547
2370 | 8036 | 4540 | 6053 | 7566
2276 | 8084 | 4551 | 6048 | 7385
2261 | 8042 | 4568 | 6084 | 7605
2987 | 3050 | 4575 | 6100 | 7634
3293 | 5058 | 4586 | 6115 | 7644
2209 | 3085 | 4598 | 6131 | 7684
9306 | 3078 | 4610 | 6147 | 7688
2811 | 3081 | 4622 | 6163 | 7708
2§17 | 8088 | 4833 ( 6178 ;| 7733
9393 | 8097 | 4845 | 8184 | 7743
3339 | 306 | 4657 | €209 | 7763
334 | 8113 | 4689 | 6226 | 7781
2340 | 8120 | 46680 | 6241 7801
9348 (8126 | 4608 | 6287 | gam
9852 | 3188 | 4704 | 6273 | 7841
9858 | B144 | 4716 | 4288 | 7861
2844 | 5133 | 4728 | 6804 | 7850
3870 | 8160 | 4740 | 6330 | 7900
$376 | 3168 | 4703 | 6886 | 7020
2508 | 3178 | 4704 | 8389 | 7940

9184 | 4776 | 6358 | 7980
3894 | BL92 | 4758 | €334 | 7000
3400 | 8900 | 4800 | 6400

4:1

11380
11340




70 PRACTICAL EARTHWORK TABLES. [8'01—850

TABLE Il.—Of Earthwork In Cutting or Embankment for varlous
Slopes for 100 feat length In Cublo Foet, Surface of Cround Lovel.

4°1|5:1|6:1

i3
o | #:1|1:1|18:1 (2:0(28:1 | 3:1|3§:1
o]

| |
801 | 2406 | 3208 | 4812 | 6416 | 8020 ; 9624 | 11228 | 13882 | 16040 | 19248
802 | 9412 | 3916 | 4824 | 8432 | 8040 | 9648 | 11256 } 12864 | 16080 | 19296
808 | 2418 | 8224 | 4886 | 6448 | 8060 | 9673 | 11284 | 12805 | 16120 | 19844
804 | 2434 | 3232 | 4848 ; 6464 | 8080 | 9896 | 11312 | 12938 | 16161 | 19592
805 | 2480 | 8240 | 4860 | 6480 | 8100 | 9730 | 11340 | 12960 | 18200 | 19441
8:06 | 2486 ( B248 | 4873 : 6436 | B120 | 97456 . 11869 | 12893 | 16241 | 10489
8°07 | 2442 | 3256 | 4884 | 6619 | 8141 | 9760 | 11897 | 18095 | 16381 | 19537
8'08 | 3448 | 8264 | 4896 | 6520 | 8161 | 9798 | 11425 | 13087 | 16332 | 19586
8°09 | 2454 | 3373 | 4909 | 8545 | 8181 ! 9817 | 11458 | 18090 | 16362 | 19634
810 | 2460 | 8280 | 4921 | 6561 | 8301 | 9841 | 11482 ‘ 13122 | 16402 | 10683

811 | 2466 | 3269 | 4933 | 6577 Bﬂl! 876 | 11510 | 18154 | 16448 | 19753

812 | 2478 | 8997 | 4945 | 6598 | 8343 | 9890 | 11530 ‘ 13187 | 16484 | 19780

813 | 2479 | 8305 | 4957 | 6610 | 8363 | 9915 | 11567 | 132U9 | 1652¢ | 19829
[

814 | 2485 | 8813 | 4969 | 6626 | 8283 | 9939 | 11595 | 15352 | 18665 | 19878
815 | 2491 | 3821 | 4983 | 6643 | 8308 | 9968 | 11634 ; 13284 | 16608 | 19937
816 | 3407 | 3339 | 4994 | 6850 | B393 | 9988 | 11652 | 13817 | 18646 | 19976
8717 | 2508 | 3337 | 500G | 6675 | 8344 | 10013 | 11681 | 13850 | 1687 | 20096
518 | 2509 | 9846 | 5018 | 8691 | 8864 10037 | 11710 | 13382 | 16728 | 20074
810 | 8815 | 3354 | 8031 | €708 | 8884 | 10061 | 11738 | 13415 | 16769 | 30138
820 | 3521 | 8862 | 5048 | 6734 | 8405 | 10086 | 11767 | 13448 | 16810 | 20172

821 | 2528 | 8870 | BO5B | 6740 8425\10111 11196&13481 16851 | 20291
8°22 | 35684 | 8878 8 | 6757 | 8446 | 10185 llBMlllE“ 168902 | 30271

823 | 2540 | 8387 80 | 6778 | 8467 | 10180 | 11858 16985 | 20820
824 | 2546 | 9895 | 5092 ( 6790 | 8487 | 10185 | 11882 13530 16874 © 30869
825 | 2583 | 8408 | 5105 | 6806 ( 8508 | 10809 | 11911 | 13612 | 17016 | 30419
8°26 | 3559 | 5411 | 5117 | 6823 | B528 | 10284 | 11940 | 13646 | 17057 | 20468




851--900] .

SLOPE PORTIONS.

TABLE 1I.—Of Earthwork in Cutting or Embankment for various
Slopes for 100 feet length in Cublo Feet, Surfacs of Ground Level.

71

1

T
1:1[1;:12:12;:13:1 34:1/4:1] 5:1

]
8621 | 5481 | 7242 9053 | 10868 | 12674 | 1448¢ | 18106
3680 | B444 | 72590 | 9074 | 10889 | 12703 | 14518 | 18143
3688 | 5467 | 7276 9005 | 10914 | 12733 | 145588 | 18190
8847 : 5470 | 7298 9116 | 10940 | 12768 | 14586 | 18233
8655 | 6483 | 7810 | 9188 | 10965 | 12798 | 14630 | 18276
3664 | 5406 | 7337 9159 | 10991 | 12628 | 14855 | 18318
8672 | 5508 | 7344 9181 | 11017 | 12653 | 14689 | 18361
3681 | 5521 | 7863 9202 | 11043 | 19883 | 14723 | 18404
868p | 5534 | 7378 9228 | 11083 | 12918 | 14758 | 18447
3698 ; 5647 | 7898 | 9245 | 11004 | 13943 | 14792 | 18400
3707 | 5660 | 7418 92686 , 11£30 | 12973 | 14828 | 18533
3715 | 5B78 | 7480 9288 | 11146 | 13003 | 14861 | 16676
8724 | 5586 | 7448 9810 | 11173 | 18083 | 14895 | 18618
3782 | 5509 | 7465 9331 | 11197 | 13084 | 14980 | 18§62
8741 | 5612 | 7483 9353 | 11238 | 18094 | 14964 | 18708
3750 | 5635 | 7500 9374 | 11249 l 18124 | 149989 | 18749
8758 | 5638 | 7517 9896 | 11375 | 18154 | 15034 | 18792
3767 | bebdl | 7534 9418 | 11801 | 13185 | 15068 | 18836
3775 | 5664 | 7563 9439 | 11327 ; 13215 | 15108 | 18879
3784 | 5876 | 7569 9460 | 11851 | 13245 | 15138 | 18930
8798 | 5680 | 7586 9483 | 11380 | 18276 | 15173 | @988
3803 | 5708 | 7604 9505 | 11406 | 18307 | 15808 | 19010
3811 | 6718 | 7621 9627 | 11482 | 18337 | 15243 | 19058
3819 | 5729 | 7689 9548 | 11458 | 18868 | 15378 | 10007
3828 | 5749 | 7658 | 9570 ; 11484 | 13898 | 16813 | 19141
8887 | 6755 | 7874 9692 ! 11511 | 13429 | 18848 | 19184
8846 | 6768 | 7891 9614 \ 11687 | 18480 | 16383 | 19238
3854 | 5782 | 7700 | 9638 | 11563 | 18490 | 15418 | 19272
3888 | 5795 | 7726 9668 ‘ 11680 | 13531 | 15453 | 19316
3872 | 6808 | 7744 9680 ‘ 11616 | 18552 | 15488 | 19860
888t | 5891 | 7762 9703 | 11643 | 13585 | 15523 | 19404
88g0 | 5834 | 1779 9734 | 11069 | 13614 | 16658 | 19448
3898 | 5848 | 7797 9746 | 11896 | 13645 | 15504 | 19492
8907 | 5861 | 78156 9768 | 11722 | 18676 | 15629 | 19536
3016 | 5874 | 7892 9790 | 11748 | 18706 | 15864 | 19581
8935 | 58BS7 | 7860 9812 | 11775 | 13787 | 15700 | 19635
3934 |%901 | 7888 9885 | 11803 | 13748 | 16785 | 18480
3942 | 5914 | 7885 98567 | 11838 | 13800 | 16771 | 19714
8953 | 5927 | 7908 9879 | 11855 | 18831 | 15806 | 19788
3860 | 5941 | 7921 9901 | 11881 | 18883 | 15342 | 19803
8069 | 8954 | 7989 9928 | 11208 | 13893 | 13878 | 19847
8978 | 5967 | 7957 | 9946 | 11935 | 18934 | 16013 | 19893
3987 | 5981 | 7974 | 9968 | 11962 | 19955 | 15949 | 10988
8908 | 6994 | 7092 | ©990 | 11989 | 12987 | 169856 | 19981
4005 | 8008 | 8010 | 10018 | 12015 | 14018 | 16020 | 30026
4014 | 6031 | 8028 . 10035 | 12043 | 14049 | 18056 | 80070
4098 | 6085 | 5046 | 10068 | 12068 | L4071 | 15093 | 20115
4033 | 6048 | 8064 10080 | 12096 | 14112 | 16128 | 20180
4041 | 6061 | goB3 l 10103 | 12183 | 14144 | 16184 | 20806
4050 ; 6075 | 8100 , 10125 | 13160 | 14175 | 1g%00 20250




72 PRACTICAL EARTHWORK TABLES. . [9901--8%0

TABLE 11.—0f Earthwerk in Cutting or Embankment for vyrices
Slopes for 100 feot length In Cublo Fest, Surface of Cround Laval,

38 Leetla,
o | E:1 l:lll:ll2:l’2l:l 3:1 3}:1'4:1 §:1(6:1
Ba

£ | ! o !
8°01 ! 8044 | 4059 | 6088 | 8118 | 10147 | 13177 | 14307 | 16236 | 20295 | 24854
902 | 8051 | 4068 | 6109 | 8136 | 10170 | 12804 | 14235 | 16872 | 20840 ' 24408
9°0B | 80B8 | 4077 | 6116 | 81564 | 10193 | 12831 | 14270 | 18308 | 20385 | 34483 x
§°04 | 8085 | 4086 | 6129 | 8172 | §02156 | 12268 | 14801 | 18844 | 30430 | 24518 |
9°0S | 8071 | 4095 | 6143 | 8190 | 10238 | 13985 | 14385 | 14880 | 20478 | 34571
906 | 8078 | 4104 | 6166 | 8208 | 10260 | 12313 | 14365 | 18417 | 20531 | 3468b
907 | 9085 | 411B | 6170 | 6226 | 10983 | 13340 | 14896 | 16458 | 20665 | 24679
9'ge | B09Z | 4122 | 6188 | 8245 | 10306 | 12067 | 14428 | 16480 | 20613 | 24784
9-00 | B0YY | 4181 | 6197 | 8263 | 10828 | 13394 | 14480 | 16626 | 20657 | 24786
9-10 | 8105 | 4140 | 6211 | B2B1 | 10851 | 1242) | 14499 | 16562 | 20702 | 24843
911 | 8113 | 4150 | 6224 | 8299 | 10874 | 12448 | 14524 | 16598 | 20748 | 24898
9°12 | B119 | 4159 | 6288 | B317 | 10897 | 12476 | 14556 | 16685 | 20784 | 24952
9°13 | 8136 | 4168 | 6262 | B3B6 | 10420 | 19504 | 14587 | 16671 | 20889 | 25007
S°14 | 3188 | 4177 | 6265 | B354 | 10443 | 12581 | 14619 | 18708 | 20885 | 25062
9°15 | 3140 | 4186 | 6279 | 8872 | 10465 | 12568 | 14651 | 16744 | 20931 | 26117 [
9°16 | 3146 | 4195 | 6398 | 8881 | 10488 | 12686 | 14688 | 16781 | 20974 | 35172
9°17 | 8163 | 4204 | €807 | 8409 | 10511 | 12618 | 14716 | 16818 | 21029 | 25287
9°18 | 8i60 | 4214 | 6820 | 8427 | 10684 | 1264) | 14748 | 16B64 | 21088 | 25982
919 ! 3167 | 4298 | 6584 | B446 | 10657 | 12668 | 14760 | 16891 | 21114 | 26887
9°20 : 8174 | 4282 | 6B48 | 8464 | 10BSD | 12696 | 14812 | 16928 | 21180 | 25392
921 | 5181 | 4241 | 6363 | 8482 | 10603 | 18724 | 14844 | 18965 | 21206 | 25447
9-22 | 8188 | 4250 | 6876 | 8500 | 10626 | 13751 | 14876 | 17002 | 21382 | 26603
9§23 | 8196 | 436 | 6389 | 851y | 1064y | 12779 | 14009 | 17039 | 21298 | 96568
9-24 | 8202 | 4269 | 6403 | 8588 | 10672 | 12807 | 14941 | 17076 | 21844 | 25614
§°25 | 8208 | 4278 | 6417 | 8556 | 108Y5 | 13834 | 14978 | 17112 | 2189} | 25669
9°26 | 8816 | 4287 | 6481 | B8U6 | 10718 | 12862 | 15006 | 17160 | 21437 | 26734
9:27 | B222 | 4267 | B44b | 8595 | 10742 | 19890 | 15038 | 17187 | 31488 | 25780
5°28 | 3229 | 4806 | 8459 | 8812 | 10785 | 1391B | 15071 | 17234 | 21530 | 25836
929 | 3346 | 4815 | 6473 | 8680 | 10788 | 12946 | 15103 | 17281 | 21576 | 25891
$°30 | 5343 | 4334 | 6487 | 8649 | 10811 | 12973 | 15186 | 17208 | 21632 | 25947
931 | 3250 | 4334 | 6501 | B66B | 10BB4 | 15001 | 15168 | 178356 | 21869 | 26003




951-16090) - SLOPE PORTIONS. 75

TASLE 11.—Of Saithwork In Cutting or Embankment for varicas
pee for 100 feet length In Cublo Feat, Surface of Ground Lovel.

2% [

.E“ :0 1 :1|13:1|2:0 | 2421 3:1 | 34:1|4:1 [B:1 ;6:1
o : J

3

9°51| 3391 | 4593 | 6788 | p044 | 118056 | 13566 | 15837 | 18088 | 22610 | 27HES |
9'52 3809 | 4538 | 6767 | 9063 | 11829 | 15595 | 16860 | 18128 | 23668 | 27189
9'53| 3406 | 454} | 6812 | 9082 | 11555 | 13538 | 15804 | 18164 | 33705 | 27849 |
9°'54| 3413.| 4561 | 6826 | 9101 | 11376 | 18682 | 15027 | 18302 | 22753 | 27808 |
9'58) 8430 | 4560 | 6840 | D130 | 11400 | 13680 | 15960 | 18240 | 23601 | 27861
9'56| 3427 | 4570 | 685656 | 9139 ‘ 11434 | 13708 . 16894 | 18379 | 2284u | 97418
§'57| 3454 | 4879 | 6869 | 9158 | 11448 | 18738 . 16027 | 18317 | 29806 | 2T4T5 |
9'56( 3442 | 45689 | 6488 | 9178 | 11472 | 13766 16061 | 18355 | 23944 | 21583 3
9'59| 5449 | 4598 | 8898 | 9197 | 11496 | 13795 | 16094 | 18304 | 23993 | 37590

4608 | 6912 | 6216 | 11520 | 13834 | 16128 | 18482 | 38040 | 97646
4618 | 6926 | 9935 | 11544 | 18858 | 16183 | 18470 | 23088 | 37708
4627 | 6941 | 9254 | 11568 | 13883 | 16195 | 18509 | 28186 | 37783
137 | 6958 | 9274 | 11692 | 13011 | 18329 | 18647 | 93184 | 87831
4647 | 6970 | 9208 | 11617 | 18939 | 16283 | 1858 | 28288 | 27879
: 11640 | 18908 | 18298 | 18634 | 98281 | 97987
i 4666 | 6998 | 9982 | 11664 | 13997 | 16830 | 18663 | 4883y | 97995 |
4675 | 7013 | 9361 | 11689 | 14026 | 168¢4 | k8703 | 23877 | 28083 [
4685 | 7038 | 9370 | 117)% | 14085 | 16898 | 18740 | 38426 | 38E1L
4695 | 7048 | 9390 | 11787 | 14084 | 16582 | 18779 | 83474 | 38169
4704 | 7057 | 9409 | 11761 | 14113 | 16866 | 13818 | 33883 | 28347 |

5
g
s
g
g
£
<
£
g

5714 | 7071 | 9438 | 11785 | 14148 | 16500 | 18857 | 23571 | 268285
4723 | 7086 | 9448 | 11820 | 14173 | 16534 | 18896 | 25020 | S9844
4784 | 7100 | 9467 | 11834 | 14300 | 16568 | 18985 | 23668 | 38402
4748 | 7116 | 8487 | 11868 | 14230 | 16602 | 1897+ | 33717 | 28460
4768 | 7130 | 9506 | 1.883 | 14250 | 16536 | 19012 | 28765 | 33518
14284 | 16670 | 10082 | 29814 | 28577
14318 | 16704 | 10091 | 23688 | 28886
14347 | 16788 | 19180 | $3912 | 28695
14377 | 16775 | 18169 | 33961 | 28753
14406 | 16807 | 19308 | 24010 | 28819

14485 | 16841 | 10247 | 24050 | 28871
14465 | 16876 | 19286 | 24108 | 20980
14494 | 16810 | 19836 | 24157 | 39089
4434 | 16uks | 19865 | 34306 | 29048
14558 | 16979 | 19404 | 34388 | 20107
14685 | 17018 | 19444 | 24805 | 39186
14618 | 17045 | 10488 | 24350 | 98285
14643 | 17083 | 19528 | 34404 | 85984
14673 | 17017 | 19563 | 24458 | 29344
4900 | 7851 | 9801 | 39251 | 14701 | 17153 | 19802 | 24803 | 39488

4910 | 7568 | 9831 | 12376 | 14731 | 17388 | 19843 | 24582 | Bs46d
4920 | 7360 | 9841 | 12801 | 14761 | 17831 | 19681 | 24602 | 39083
4030 | 7895 | 98¢0 | 13626 | 14791 | 17956 | 19781 | 24451 | 29361
4940 | 7410 | paso | 18850 | 14821 | 17291 | 19761 | 34701 | 3981
4880 | 7435 | 9900 | 18876 | 14980 | 17335 | 19800 | 84761 | #9301
4980 | 7440 | 9920 | 14400 | 14880 | 17860 | 19840 | 24800 | 59766
4970 | 7458 | 9940 | 12426 | 14910 | 17885 ;| 19880 | v4B50
2960 14940

20880
9880
APBO | 7486 § w9s0 | 43495 | 14970 | 12465 | 1000 | 2400y [ WO |
mlm!lm 19600 | 18000 | 17509 | 20000 | 35600 | 80000 1




14

8lopes for

PRACTICAL EARTHWORK TABLES.
TABLE 1.—0f Earthwork In Gutting or Emhankment for various

- 10011050

ength In Cublo Feet, Surface of Ground Lovel,

3767
8765
3778

100 feet |

5010
5020
i 5080
5040
6050

5 | 5060

8070
5080
5090
5100

|
| 5110
5151
8151
5141
5151
5151
| 5171
5182
5192
5208

14:2

I

2:112¢:1|3:1 3|:1l4:l 5:1

7516

10020 | 13525
12040 | 12560
10080

10080
10100 | 18625
10190 | 12650
10140 ' 12676
10161 | 13701
10182 . 12726
10201 * 13751

g

10821

10241
10263
10282
10303
10325
10843 | 12029
|10scs | 12054
10388 | 12979
Po4o4 18005

|to434 | 13080
'10445 | 18056
110465 | 13083
[10486 | 18107
10508 | 18183
10581 | 18150
110547 | 13184

=
-3
S
o

10816
10837

10930 | 13850
10940 | 13376

222 |10062 | 137038

10988 | 13739
11004 | 18968
11025 | 18781

15030
15060
15090
16120
15150
15181
15211
15241
15271

R

\

17535 | 20040
17570 | 20080
17605 [+30130
17640 | 20160
17675 | 30200
17711 | 20241
17748 | 20381
17781 | 20831
17816 | 30862
17852 | 20402

17887 | 20442
17933 | 30488
17958 | 20528
17998 | 20564
18020 | 20604
18064 ; 20845
18100 | 30686
18136 | 20726
18171 | 20787
18207 l 20808

18248
18378
18314
18850 | 30972
18386 | 21013
18426 | 21063
18458 | 21095
18494 ;| 31136
18530 | 31177
18566 | 21218

18602 ! 21259
18888 | 21300
18674 | 21843
18710 | 21883
21424
18783 | 21466
18819 | 31507

20849

25050
25100
25150
25200
25261




10-51—11-00] SLOPE PORTIONS, ’ 75

TABLE 11.—Of Earthwork in Cutting or Embankment for various
8lopos tor 100 fest length in Cublo Feet, Surface of Cround Level.

2:1|28:1 (3:1 |3§:1 | 4:2 |5:1 |6:1

11046 | 18807 | 16680 | 19831 | 22083 | 27815 | ag138
11081 | 19884 | 18801 | 19361 | 22122 | 27868 | §3201
11088 | 13870 | 16632 ( 19404 | 32176 | 27720 | agsd

1109 | 13884 | 1866+ | 19441 | 29318 | 27773 | a3327
11180 | 18918 | 1689+ | 19478 | 22360 | 97896 | 933898
11161 | 13989 | 18727 | 18515 | 23808 | 27878 | 89454




76 PRACTICAL EARTHWORK TABLES. [11-01—1450
TABLE N.—Of Earthwork in Cutting or Embankment for various:

Mfwnotmhngﬂlln

Gublo Fest, Surface of Cround Level,

11°01] 4648
11°02| 4554
11°03 | 4562

11°18 ] 4687
1120 4704

11°21( 4712
11°22] 472)
11°23) 4729
11'2a| 4738
11°28| 4746
1126 | 4755
11°27 | 4763
1128 | ei71
11°29 | 4780
1120 | 478y
11°31 | 4797
n'gz 1805

‘33 | 4614
1434 4824

31°36 | 4839

6061

| §816

i:l‘l:l,unz

9091
9108
9126
9141
9158
174
9191
9207
922¢
9341

9267
9874
9201
9807
9324
8341
|11
9374
9891
8408

8425
9442
9458
8475
9492
9508
95626
8648

9713
8780
8747

8764
9781
2798

2803
9850
vB67

12)23
13144
12184
12188
13310
12232
12254
12277
12299
12321

18348
12366
12888
12410
12482
12465
12477
12499
§2622
13544

18566
12589
1381

363+
126568
12679
12701
12934
13746
18769

12793
12814
12837

2855
13882
12005
12938
18960
12973
12998

18010
18042
18064
1887
15110
18138
18166

Ty e \m: 13303
%‘T’oﬂo lnm

18179

2%: 1| 3:1 3}:114:1

18153
18180
15308
15236
15263
15290
15818
156346
16373
15401

16429
16487
16485
16612

18188
18216
18249
18283
18315
18349
18483
18415
18448
18481

21344
1252
21291
21829
21268
21407
21445
31484
21523
21562

21601
2440
21878
31717
21756
21796
21835
21874
21918
21952

242344
24348
24832
24876
24420
214465
24509
24563
24688
24042




11-51—1200]

SLOPE PORTIONS.

TABLE 11.—Of Enrthwork In Cutting or Embankment for varieus
Slopes for 100 foet length in Cubls Fest, Surfaoe of Cround Level

7

pop
)
g

1:1

14:1

4988

9934
2958
8971
4988
10005
10028
10040
10057
10076
10093

10109
10127
10144
10162
10179
10197
10214
10238
10849
10267

10284

2:1

13248
18371
13294
18317
18340
18388
13388
13410
13433
18456

18479
13502
18526
13549
13572
185696
13619
18642
13666
13689

H:1

16580
16589
18618
16648
16875

16783

3:1

19873

Sk: 1

t:1

85820




78 PRACTICAL EARTHWORK TABLES. [12:01—1250-

TABLE 1I.—Of Earthwork In Gutting or Embankment for 'l:llﬂl
Slopes for 100 fest length In Gubio Feot, Surface of Ground Level,

2%
e ($:101:1 (1401
k]

1201 5409 | 7212 (10818
12:02| 5418 | 7324 10836
12-03| 5427 | 7286 |10854
12-04| 8436 | 7248 (10872
12-08| 5445 | 7260 (10890
12°06| 5454 | 7272 (10808
12-07| 5463 | 7284 110925
1208 5472 | 7296 |10944
12-09| 5481 | 7808 |i0983
12-10| 5490 | 7820 |10881

12°11( 5¢99 | 7833 |10099
22°12| 6509 | 7845 (11017
12°13| b518 | 7857 11085
12°14] 5027 | 7869 (11058
12°16| 6536 | 7881 (11072
12°16| 5546 | 7383 |1109p
12°07| 6584 | 7405 (11108
12°18| 8568 | 7418 (11126
12-18| 5573 | 7430 [1l14s
12°20| 6881 | 7442 (11163

12-21| 5591 | 7464 11181
11200
11318

11347

11365
11884
11402

11421
b |11438
11458
11476
11485
11518
11682

11551
L1668
11688
11607
11636
11644
11663

£

=
-
o
=
=

=
-
3
®
-4

3
o
=
<
@

19881

3:1

34:1

6: 1

31636

25342
25284

48372 .

43928
43086




1251—-13:00]

SLOPE PORTIONS.

rnu H.——0Of Earthwork In Cutting or Embankment for various
Shpu for 100 foet length In Cublo Feet, Surfaocs of Ground Level.

9

l:llll:l'z:l

7836
7898
7850
7868
7815
7888

6450

11787
11756
11776
111794
11818
11832
11860
11869
11888
11907

12116
12185
12154
13173
12102

15650
15676
16700
15725
16760

15876

16901
15926

23:1

18562
10594
19636
10658
19688
19719
18751
19782
19818
19845

10876
19808
19840
19971
20003
20084
20066
20098
20139
20161

5:1

81752
31802

!

89128
89188
89350
30818
83978
99488
39801
89564
89637
3e8%0

89758
Bp8ig
39880
39943
40004



80 . PRACTICAL EARTHWORK TABLES. [1301--1360

g8:1 \ 1:1
\

8857 | 8476
8489

6347 18463
‘BHOZ

\H;x

12684
12714
12734
12758
12778
12792
12812
12831
12851
12871

12890
12910
12980
12949
12989
12989
13009
18028
13048
13068

18088
13108
18137
18147
18167
13187
13207
18237
EBSAV

8267

16926
16953
16978
17004
17080
17056
17082
17109
17185
17161

17187
17218
17240
17266
17392
17319
17348

21157

25389
26428
26467
25506
28546
25588
28624
25063
25702
25741

28781
25820
25860
25899
35938
25978
26017
26067
26098
24186

26176
26215
26255
26295
26354
26874
88414
26454
25494
38588

34822

34374
34437
34478
84582
84584
84637
346890
34742
34795
84848

48816
42380
42445
42510
42678
43541
42706
42772
42887
42902

42068
43084
48092
48165
43251
43298
18363
48428
49494
43560

13626
48692
43768
43834




13;51—14:00)

SLOPE PORTIONS,

TABLE 11.—0Of Earthwork In Cutting or Embankment for various
Slope8 for 100 feet length In Cublo Feat, SBurfaoe of Cround Level.

81

14:1

2:1

2i:1

[

34:1

13689
18709
18736
13750
18770
13791
1381)
18881
13862
13872

13892
18913
13988
15954
13874/
18995|
14015
14086
1405¢
14077

18414/
18442
18469
18496

18523
186501
18578
18605
18632
18660
18687|
18714
18742
18769

1879¢|
18824
18851
1887
18306
18934
18661
18989|
18016
19044

o 24047

24116
U161

24186
24231
24356
24200
24335

24395
24430
24465

24500 |




82 PRACTICAL EARTHWORK TABLES. [1401—14:50

TABLE 11.—Of Earthwork In Cutting or Embankment for various
slopes for 100 feet length In Cublo Feet, Surface of Ground Lavel.

= .
.:-"E. $:1|1:3(|14:1|2:1[2):1 |3:121[34:1/4:1/5:1|6:1
%

£ \

9814 14771‘ 19628| 24835 | 39442 | 84849 | 89266 | 49070 | HESBL
9828 | 14742| 19656 24570 | 29484 | 54888 | 39513 | 49140 | 58948
9843 | 14763 19684) 24605 | 39536 | 84447 | 39368 | 49310 | 69063
9856 | 14784( 19712 24640 | 29568 | 34496 | 30424 | 49280 | £O1E6
#870 | 14805| 19740| 24878 | 20610 | 84645 | 89480 | 49361 | 59231
19768 24710 | 89053 | 945696 | 39537 | 49431 | E9805
10796( 24746 | 39605 | 34644 | 39593 | 49491 | 60389
19826( 24781 | 29787 | 34693 | BIG4D | 49661 | GD4T4
19853( 24816 | 29779 | 94742 | 89706 | 40632 | 50568
19881| 24851 | 2082) | 34792 | 39762 | 49701 | 50643

10909| 24886 | 29864 | 34841 | 59818 | 40773 | 59728
19937| 24922 | 20008 | 34891 | 80875 | 49844 | 58813
19966| 24957 | 29949 | 34940 | 39931 | 49914 | 03897
19994 24992 | 39991 | 34989 | B998B | 40085 | 59983
20029( 25028 | 30083 | 56039 | 40044 | 50066 | 800GT
20051| 25083 | 80076 | 85088 | 40101 | 50126 | 60153
20079| 26099 | 80416 | 35138 | 40158 | 6ul97 | 602R7
20107| 35134 | 80161 | 35188 | 40214 | 650266 | 60323
20186| 25169 | 50208 | 86337 | 40371 | 50389 | 60407
20164| 25205 | 80246 | 85287 | 40628 | 50410 | 60483

20193| 25240 | 80389 | 86337 | 40885 | 50481 | BO57T
203231 35276 | 80881 | 36886 | 40442 | 50553 | 60668
20244| 25312 | 80874 | 85436 | 40499 | 50623 | 60745
20278| 26847 | 30417 | 85486 | 40566 | 5ue94 | 0833
20806| 25888 | 80459 | B5&SS | 40613 | 50766 | 8091%
20885 28418 | 50802 | 36586 | 40670 | 50BBT
20863| 26454 | 30645 | 58636 | 40747 | BOYUB | E108G
2039: | 26480 | 30688 | 85686 | 40784 | S5UPBO | 61176

SRRAERER RERGE




“51—-1500]

SLOPE PORTIONS.

TABLE, I1.-0f Earthwork In Cutiing or Embankment for various
8lopos for 100 feet length In Cublo Fest, Surface of Ground Level.

83

§:1(L:L 131

10537
10842
105581
105871
10585
10800
10614
10629|
10648]
10468

10673|
10687
10702
18748
10781
10746
10760
10775
10790
10804

10819
10884
10819
10863
10478]
10893
10908|
10822
lovs7)
10952

‘16987

15780)
15812
158384
15856
156878
16900
15921/
159438
16985|
15987]

16009]
16081
16053
16075
16097
16119
16141
16168
16185
16307

16239)
18351
16273
16295
16317]
16339
16861/
16884
16405
16438

16480|

2:1/24:1

21054/ 26317
21083| 26354
31112 28890
211¢l| 36426
21170, 26463
21i93] 26499
21228 36536
21253| 26573
21287| 26608
21316) 26645

21346| 26681
21874} 26718
21404] 26755
31488/ 26791
21462| 26828
21493( 26864
21531] 26801
21550 26958
21680( 26874
21608 270i1

21638] 37048
21668 27085
21897| 97122
21737( 27168
21756( 27195
21786 47383
218i5( 37268
21845 27306
21874 27343
21904/ 37380

21934) 37416
2y Fhidd

3 21998( 27491

3:1

3t:1

4:1

s:1

81581
81625
31668
81712
81755
31769
81843
31888
81930
81974

32018

321¢9

43108
43166
12924
12282
42840
42399
42156
42518
42674
42652




84 PRACTICAL EARTHWORK TABLES. [1501—1560

TABLE 11.—0f Earthwork in Cutting or Embankment for various
8lopes for 100 feet length In Cublo Feet, Surface of Cround Level.

B
EE‘ f:1 | 0:1|24:1(2:2 | 24:0| 3:1 [3:1|4:1(6:1(6:1
]

15°01| 8449 | 11265 16897| 22530 28162 | 98795 | 89428 | 45060 | 56826 | 67590
15'02| 8460 | 11280| 1692 22560| 28200 | 33840 | 89480 | 48120 | 56400 | 67680
1503 8471 | 11295 16943) 22590 28238 | BBBB5 | 895633 | 45180 | 66475 | 67770
15°04| 8483 | 11310| 16865 22630 28275 | 33930 | 38585 | 45240 | 56550 | 67860
15°05| 8494 | 11825 16988 22650 28813 | BYITH | 79638 | 45300 | 56626 | 67951
1506 8506 | 11340| 17010| 82680| 28550 | 84021 | 89681 | 45861 | 66701 | 68041
15°07| 8516 | 11356| 17033 92710 28388 | 34066 | 30743 | 45431 | 66776 | 68181
1508| 8528 | 11370( 17056| 23741) 28426 | 84111 | 39796 | 45481 | 56852 | 682322
15°09| 8509 | 11385( 17078| 32771| 28463 | B4156 | 89849 | 45543 | 56927 | 68812
16°10| 8580 | 11400( ¥7101{ 22801( 28501 | 34301 | BIN02 | 45602 | 57002 | 68408

15'11) 8662 | 11416| 17128 22881| 28588 | 84347 | 89956 | 45662 | 57076 | 68494
1512 8673 | 11481| 17146| 22861| 28577 | 94202 | 40008 | 45738 | 571nd | 68584
15°13| B84 | 11446| 17169| 22892 98615 | 84388 | 40060 | 46783 | 57330 | 88675
15'14| 8596 | 11461( 17191| 22922 28652 | 84388 | 40118 | 45844 | B7305 | 68766
15'15| 8607 | 11476] 17214] 22962| 28690 | 34428 | 40166 | 45004 | 57381 | 68857
15°16| 8618 | 11491| 17237| 92983( 28728 | B4474 | 40219 | 45865 | 57456 | 68948
15°17| 8630 | 11806 19260| 23018 28766 | 34519 | 40273 | 46026 | 67532 | 63030
15°18| Be41 | 11522| 17988| 98043) xB04 | 34565 | 40826 | 46086 | 57608 | 69180
15°19| 8658 | 11587 17306| 23074 28842 | B4610 | 40879 | 46147 | 57684 | 60821
15°20| 8684 | 11552| 17328| 23104| 28880 | 34656 | 40433 | 46208 | 57760 | 69812

15'21) 8676 | 11567| 17851 23134) 28918 | 94702 | 40485 | 46269 | 57886 | 69408
15°22| 8687 | 18582( 17874) 28169 28956 | 34747 | 40543 | 46338 | 57913 | 69495
15°23| 2698 | 11508| 17896 28195 28994 | 54798 | 40592 | 46891 | 57988 | 89686
156°24| 8710 | 11613( 17419| 23226| 29033 | 84849 | 40645 | 46459 | 58064 | 69677
15°25| 8731 | 11628| 17442} 23256) 20070 | 84884 | 40698 | 46512 | 5814) | 68768
15'26| 8733 | 11643( 17465 28287] 29108 | 84980 | 40752 | 46574 | 58217 | 69860
15°'27| 8744 | 11659 17488| 23317| 20147 | 84976 | 40805 | 46696 | 58293 | 69952 |
15°28| 8758 | 11674 17511} 28848 20185 | 35032 | 40869 | 46696 | 56870 | 10044
16°2%| 8767 | 11689| 17684| 23378| 20223 | 85068 | 40912 | 46787 | 58446 | 70185 |
15°30| 8778 | 11704| 17557| 28409 29261 | 356113 | 40966 | 46818 | 658632 | 70237

1531 8790 | 31720| 17580| 28440 29209 | 85150 | 41019 | 46879 | 6BAY | 70319
15°32| 8801 | 11785 17603 23470| 29338 | 85205 | 41073 | 46940 | 58676 | 70411
15°33| 8818 | 11750| 17636( 28501| 29376 | B6251 | 41127 | 47002 | 88752 | 70603
15°34] 8824 | 11766 17649 2863«| 20414 | 85297 | 41180 | 47063 | 88839 | 70596
1535 8888 | 11781 17672| 23562| 29458 | 95948 | 41334 | 47134 | 58906 | 70687
15 36| 8847 | 11796| 17695 238698 29491 | 35849 | 41288 | 47186 | 55982 | 70778
15°37| 8859 | 11812| 17718( 23624| 29680 | B6ABE | 413¢1 | 27347 | 69069 | 70871
15°38| 8870 | 11837 17741] 28654( 99568 | 35482 | 41895 | 47309 | 59186 | 70863 ¥
15°39| 8882 | 11843 17784| 28686| 29606 | 35528 | 41449 | 47470 | 59318 | 71056

15'40| 8893 | 11858| 17787| 28716| 29645 | 85574 | 41508 | 47433 | 59290 | 71148

16°41| 8905 | 11878] 17810| 28747| 29688 | 88620 | 41567 | 47494 | 50867 | 71240
15'42| 8017 | 11886| 17883) 23776( 20772 | BBE67 | 41611 | 47655 | 5e444 | 91388
15°43| 8938 | 11904| 17856| 28808 29761 | 85718 | 41665 | 47617 | 59621 | 71426

28889| 29799 | 85759 | 41719 | 47679 | B9LSE | 71818
23870( 29888 1-35806 | 41775 | 47740 | 60676 | 7i611
28001 29876 | 86868 | 41837 | 47802 | 68758 | 71716
28982( 39918 | 55898 | 41881 | 47864 | 59830 | 71706
43968| 20954 | 86Y45 | 41985 | 47926 | 59908 | 71689
98094| 8993 | 85YD1 | 41990 | 47988 | 599BS | 71983
24025| 50OB1 | 86087 | 42044 | 48050 | 60083 | 73470




1551—1600] . SLOPE PORTIONS. 85

TABLE {1.—-0f Earthwork in Cutting or Emhankment for various
Slopes for 100 fest length In Cublo Feet, Surface of Ground Level.

153 |

14:0 |10 |2d:3[2:2!25:2 | 3:2|34:1 | 4:1(5:1 [6:1

18049| 24056/ 80070 | 95084 | 42098 | 48112 | 60140 | 73i88
18085 24087| B0L09 | 8131 | 42152 | 48174 | 60318 | 72361
18089| 24116) 50148 | 36177 | 42807 | 48236 | 60295 | 73854
18113| 24149 BO86 | 86234 | 43261 | 48998 | 60878 | 73447
18135| 34180| 80225 | 36270 | 43318 | 48360 | 60451 | 73541
18159| 24311| 30364 | 36817 | 42370 | 48428 | 60538 | 7363¢
18182| 24242( 80303 | B6364 | 42424 | 48485 | 60&06 | 72737
18205| 24374| 80842 | 86410 | 43479 | 48547 | 60684 | 79891
18i29| 24305) 80981 | 36457 | 42633 | 48810 | 60762 | 7201¢
18252 24838) 30420 | 86504 | 43588 | 48673 | 60B40 | 73008

182375| 24387| 80479 | 395561 | 42648 | 48784 | 80918 | 78103
18299| 24398| 80498 | 96598 | 43697 | 48767 | 60996 | 731!

18833] 24480 30637 | 36648 | 48752 | 48850 | 61074 | 73289
18846] 24461) 80576 | 369l | 42807 [ 48993 | 61152 | 78333
18369 24492) BOG6L5 | 86738 | 42861 | 48984 | 61381 | 73477
18393| 24524) 80664 | 88785 | 42918 | 49047 | 61309 | 78571
184161 24585) 80694 | BGBSY | 42971 | 49110 | 61888 | 73665
18440| 245861 30738 | 36879 | 4B026 | 49173 | 61466 | 73789
18463| 24618| 50772 | 86928 | 43081 | 49236 | 61544 | 73888
18487| 24649( 30811 | 36973 | 48186 | 49398 | 61622 | 78947

18510] 24680( 30860 | 37081 | 43191 | 49361 | 61701 | 74041
18584] 24711| 30890 | 37068 | 43245 | 419432 | 61780 | 74188
18557] 24743| 30929 | 37115 | 48301 | 49487 | 618568 | 74280
18581 24775( 30968 | 37161 | 48366 | 49560 | 61937 | 74323
18605] 34806 31008 | 37209 | 48411 | 49613 | 62018 | 74418
18626| 24838( 31047 | 37257 | 43466 | 49676 | 62094 | 74519
18652 34869) 31087 | 37304 | 43531 | 49739 | 62178 | 74608
18676| 24901| 311268 | 87351 | 43576 | 49803 | 63362 | 74708
18699| 34932 81165 | 37399 | 48632 | 49885 | 62831 | 74797
18728| 24964| BL205 | 37446 | 43687 | 49928 | 62410 | 74802

18747| 24996| 31244 | 37493 | 43742 | 49991 | 62489 | 74887

18961| 26281| 51601 | 37021 | 44243 | 80562 | 83203 | 75843

18986/ 25318| 81641 | 87969 | 44397 | 50626 | 63383 | 75988
19008| 85345( 81681 | 38017 | 44358 | 50680 | 83882 | 76084
19082( 28376( 31731 | 83085 | 44408 | 50758 | 6344t | 76120
19088| 25408( 31760 | 88113 | 44465 | 50817 | 6B5AL | 76336
19080( 25440( 8180 | 88160 | 44530 | 50880 | 63601 | 76831"
19104{ 35¢473( 81840 | 88308 | 44578 | 50P44 | 63680 | 76416
19128/ 23504 31880 | 38256 | 44883 | 51008 | 63760 | 76512
19152 45636| 81920 | B8304 | 44488 | 51072 | 63840 | 76608
35588 8358




86

PRACTICAL EARTBWORK TABLES. [16:01—1850

TABLE 1. —Of Earthwork in Cutting or Embankment for various
Slopss for 100 feet length in Cublo Fest, Burfape of Cround Level

1:1

1§:1

19227
18248
19372
19286
19320]
19344
19368|
18392
19417
19441

19466
19489
18518
18537
19562
19586
18610

2:1

2:1

i:1

6:1

25921

25953
36085]

28244
26276]

26809
2634)

26569
26602

82048
32080
83120

83865
82401

B2441
82483
825632
82562
32603
82643
83884
83724
32764
33805

82845
82886
832927
32967
83008
83048
83089
38130

5| 88170

83

38252
38308
83384
88574
35415
28455

88407
88588
88579
83820

38661
88703
88743
83784
88828
83866
88908
88940
‘Bovo

76838
76803
77088
77184
77281
77877
77478
97570
77666

77763

77880




1661-—17-00]

SLOPE PORTIONS.

mn.—ﬂfmlnﬂmorimmm
Slopes for 100 fest langth In Cublo Fest, Surfags of Ground Level.

87

1}: i

2:1

3:1

{4:1

§:1

18629
18646
18662
13679
13885
18713
15738
18745
18761
18778

18795
13811
18828
18844

14112

14129
141486
14162

20443
20488
20493
20618
20548
20568
20893
20617
20642
20667

20692
20717
20742
20767
30792
30817
20843,
20867
20893
20917

20942
20987
20992
21017
21042
21087
21092
21118
21143
21168

21193
21218
21244
21269
21294
21319
21845
21370
21895
21421

31446
2471
31497
21523

87589
27623
27666
27689
27712/
27754
27789
27822
27456
27889

27928
29956
27989
28023
28056
28090
28128
28157
28190
28334

28368
28291
28326
28853
28393
28428
284860
28443,
285%7]
28561

23594
28628

86659
36761

85743




88 PRACTICAL EARTHWORK TABLES,

(17-01—1750

TABLE 11.—Of Earthwork in Cutting or Embankment for vqrious

$:1 (1:1{14:1

2:1

2§:1

3i:1

10850) 14467 31700)
10868) 14484\ 21726
10876) 14501 21752
10889] 14518 21777

21981
21966

22085
211
88( 22136

22163
11094] 14792

22188
11107| 14809
11130| 14836
11188 14843
11146] 14861
11159

22535
23551

28984
28968|

29188
29178
£9307|
20241

29376
29309
29344
29878

29584

29618
29653
29687|
29723
29768
29791
29825

39929/
29963

80038
30063
80102]
30137
80172
30204
30241
80376|

30311

38167
38310
86368
36295
36338
38380
86423
36466

37826
37868
IT411

37464

22499 39998 87498

37541
87584
37628

87846

87888
37983
87976
85029
88068

5 88106

28160
88184
88387
28381




17611800}

FABLE 1l.—Of Earthwork in Cutting or Embhankment for various
Slopes for 100 Teet langth in Cublo Feet, Surface of Ground Level.

SLOPE PORTIONS.

89

8

B (#it|1:0 técnf2:0 (281|301
L]

17°51| 11497 15380/ 22995| S0660| 38835 | 45990
17'52] 11611 83021| 3069 38365 | 46043
17°83| 11534 23048/ 80730] 86418 | 46095
17°S4| 11587 28074| 80766| 88456 | 46148
17°85| 11550 23100( 80800 38500 | 46300
17-56| 11663 28127| 80838 3854+ | 46288
17'57| 11578, 23159| 80870/ 38588 | 46308
17°58)| 11690 23179 80906| 38083 | 46358
17-89] 11608 28204] 80941 seeTs | 4641y
17+°60| 11616 28282| 80976/ 33720 | 16484
17-61| 11629 23268| 81011| 88764 | 46517
17°62| 11643 28285( 51046 38808 | 46870
17°63| 11456 2381¢| 81082| 38882 | 46628
17-84| 11669 2383g| 81117| 88396 | 48675
17'65| 11482 23364| 31152 38940 | 46738
17°66| 11695 23391 31188 88984 | 48781
17°67| 11709| 28417| 31223 99020 | 46884
17-68| 11723 28445( 81358| 38074 | 46887
17-89| 11735 28470( 81204 39117 | 46940
1770 11748 23497| B1329) 39161 | 46908
17:71 11762 43538) 31364 59305 | 47047
1772| 11775 28560 81400/ 39250 | 47100
17°73| 11788] 28576| 31485 80294 | 47153
17°74| 11803 28603| 31471 89838 | 47206
1775 11815 23630 81505 B98BY | 47250
17-78| 11828| 28666 31542( 89437 | 47318
17-77| 11841 23688 B1577| 89472 | 47868
17-78| 11856| ssno\ 81618 89816 | 47419
17-79| 11868} 25736/ 31648| 89360 | 47478
17-g0| 11881 237531 81684 BIGOS | 47626
1781 11895 28790, 31790| 80649 | 47679
17'82] 11908 38416] 81755| 39684 | 47438
1783| 11922 23843| 31701/ 39739 | 47686
17°84| 11985] 23870! 31827) 39788 | 47740
17'85| 11948 23897) 31869] 69838 | 47798
17°86| 11963 3923 81898| 39873 | 47847
17:87| 11975/ 98960| 31994| 89917 | 47801
788 11989 93977| 31969 B9VSR | 47954
$7°89| 12003 24004 83005 40006 | 48008
17'80| 12018 24081 82041 4005L | 48061
1791| 13029 24058| 82077) 40096 | 48115
17°92| 12042 24084 82113( 40141 | 48169
17'93| 12056 24111 82148 40186 | 48233
1794 13069 34188/ 52184 40330 ( 48977
17-95] 13089 24165 82290 40875 | 48880
1796, 12096) 24193 32956| 40830 | 48834
1797/ 18110 24319 32292| 40868 | 48188
17°88| 12133 24346/ 83828 40410 | 40493
1799( 12186 24378] §2365| 40455 | 48846
18°00] 131 83400( 40500 | 46600

6:t




90 PRACTICAL EARTHWORK TABLES. [1801--1868

TABLE 1,—0f Earthwork in Cutting or Embankment for vartous
Siopes for 100 feet length in Cublo Feet, Surface of Cround Level.

1:1

13:1

2:1

24:1

3:1

4:1

18218
16238|
16254]
16272
16290
16808
16826
16844
16362
16880

16899
18417

16580
16698
10617
| 16685,
.| 16658
16671
16690]
18708
16726]
16744/

16768
18781

169486
16965
1698x

24327
24854
24881
24408
24435
24462
24489
24516
24544
24571

24843

24870
24898
24925
24952
24980
25007
25034
25069
25089
25117
2!144J

36172

4| 25199

25420
25447
25476

83436
83472
82508
82544]
32580
32616
82452
32689
84725
82761

32797
32883
32870
32906
82843
32979
83014
38051
33088
B812¢|

33160,

38197
38283
38270
38806
83343
33379
88416]
35452]
33489

83526/
88562

33856

83893
88930,

34188

8484/,

40545
40890
40635
40680
40725
40770
40816
40861
40906
40951

40988
41042
41087
41182
41178
41923
413268
41814
41389
41405

41450
41496
41543
41887
41683
41678
41724
41770
41815
41861

41907
41953
41999
42088
42000

4736
43761

48654
48708
48762
48816
48870
48925
48979

49141
49196




1§:51—1900] SLOPE PORTIONS. 91

TABLE 11.—0f Earthwork in Cutting or Embankment for various:
Slopel for 100 feat length in Gublo Feet, Surface of Ground Lewsl

£
o2 14:1 | 2:1)23:1]2:123:1 |3:1 [34:1) 4:1 |6:1 {6:1
° A

1851 13848) 17181| 26696, 34363 42827 | 51893 | 59959 | @8b2¢ | 85655 (109788
1852 12869) 17150| 25724| 84899 43874 | 51449 | 60038 | 6BGeA | 8a748 |Log8Ry
1653| 1287¢| 17168| 25753 84836) 42080 | 61504 | 60088 | 68672 | 84840 |108008
18°54 13890| 1718) 25780| 34373| 43966 | 51660 | 60178 | 68746 | 85938 108119
18'85| 12004| 17205| 26808| 84410| 43018 | 51615 | 60218 | 68820 | 86086

18°58| 13916| 17234 95838] 34447| 48059 | 61671 | 60283 | 68895 | B811B 168348 |
18-57| 12082( 17243 o6863| 24484 48108 | 51727 | 60348 | 68v60 | Beull 108488
18-58] 12946] 17861] 2569} | 84522| 48188 | 51782 | 60415 | 69048 | 64804 (198865 [
18+58| 12060| 17279 25919| 34559] 43198 | 51888 | 60478 | 69118 | 8sse7 108678
18-60| 12073( 17298| 25947| 34596| 48245 | 51894 | 60548 | 69192 | 66490 (103788 }

18-61 12987 17317] 25975| 34633| 48291 | 51860 | 60608 | 89366 | Beses [1os9sy

18-62| 18001| 17335| 26003| 34670| 43838 | 52008 | 60673 | 69341 | 86676 Jto4011 |
18-63| 12015 17851 26081| 84708] 43385 | 52063 | 60788 | 89415 | Be7e9 [104128 |
18'64] 19029| 17372] 26059| 34745| 48481 | 63117 | 60804 | 69400 | 86862 (104886 |
18-65| 13048| 17591| 26087| 84782| 48478 | 63173 | 60889 | 69564 | 68956 [Loasey

1866 18057 1741¢| 26115| 34820| 43534 | 52239 | 60984 | 60RO | 87040 104489
18-67| 18071| 17425 26145| 84857] 48571 | 62385 | 61000 | 697L« | 87148 {1048TL
15-68| 18088 17447| 26171 | 34894| 43618 | 52341 | 61065 | 69768 | 87286 [Los6Rs
18-69| 18098| 17466| 26190] 84932( 4366¢ | 53897 | 61180 | 69853 | 87829 104795 |
1870 13118 17484| 26527) 34969| 48711 | 52458 | 61196 | 69938 | 87422 |104807 §

1871/ 13127| 17508( 26265 35006| 43768 | 52610 | 61261 | 70018 | 87516 |105080
18°72| 13141| 17522 26288/ 35044] 43806 | 523566 | 61827 | 70088 | 87610 |105183
18'73| 13155 17541| 26311] B5081| 49852 | 53622 | 81803 | 70163 | 87708 [t0a344 |
18°74) 18170 17659( 36339( 85119| 49828 | 62678 | 61458 | 70388 | BT797 |105858
18°75| 18184 17678| 26367| 856156| 43945 | 52784 | 61623 | 70312 | 878p1 |105469 |
18°76| 13198| 17597| 26396] 35194| 43992 | 53701 | 81689 | 70888 | 6784 ({05581
|18°77| 13213| 17616( 26423( 85381) 44089 | 53847 | 61655 | 70463 | 88078 |L08684
18'78| 183%6] 17634| 26453 35269( 44086 | 52008 | 61720 | 70538 | 88172 (106807
18-79| 13240 17653 26480 85306 44183 | 53860 | 61785 | 70613 | 83366 105919 k
-[18°'80| 18354] 17679 26508| 35344| 44180 | 53016 | 61863 | 70688 | BSRG0 |106082

18'81) 18268| 17691 26536) 35352) 44927 | 58073 | 61818 | 70763 | 88454 106145
18°82| 18202] 17710| 26b64| 35419 44274 | 63129 | 61984 | 70888 | 83648 |106268
15260 26638] $9487) £(SFT | OSI6E | 62650 | FOFIL | SRGET |D0GHIT
20621( 85495 44868 | 53212 | 63115 | 70989 | EA73E |106484
26649| 865682 44416 106847
28677) 8B670| 44482 | 58855 | 63247 | T1140 | BR4A5 [10671D.
26704] 35608| 44510 | 55412 | 82818 | 71215 | 89020 |16 A
26784] 35646] 44567 | 53458 | 63880 | 71381 | 89114 (106936
753| 86683 44804 | 58635 | 62446 | 71866 | 89208 (107050
791( 86721| 44661 | 58581 | 62512 | 71442 | 89809 (107163

26819| 85759] ¢4693 | 53688 | 62578 | 71518 | 89397 (107478
26849 B65797| 44748
26876| 85834) 44783
26904| 35872| 44840
26983| 35910| 44888
26961 35948) 44985
26980] 8a086] 14984
89018] go034| 46030
amg! $5063) 45077
00




92

PRACTICAL EARTHWORK TABLES. [1901—1950
‘TABLE 1I,—Of Earthwork In Cutting or Embankment for vlrlous

1:1

1

2:1

3i:1

8lopes for 100 fest length in Cubto Feet, Burface of Ground I.onl.

6:1

13552

13695
18709
187831
13788
157562
13766
13781
13795
18810
13834

18240]

18260]
18279
18398
18317
18386
18385
18374
18394
18413
18432

18451
18470
18490
18509

18528
18547
18567
18586
18605
18631

18844
18668]
18683
18703
18721
18740}
18760
18779
18799
18818

18837

27103
27182
27161
27189
27218
27345
27375
27303
2783
27861

27889
27418
37447
27475)
27604
27538
87562)
27580
27614
27648

27677
27708
27734
2776¢!
27792]
278321
27850,
27579
27908
27337

27986
237895

2861 87714]

36366
86406
86443
36481

36519
36657
36596
86634
86672
36711
88748
36787
34820
36864

36902
36941

37343
37388

87636]
87875

87752
87781
"$7830)
37889

7
BI947

B79i
mg“ls .

45172
456230
45268
15315
456363
45410
45458
45508
453563
45601

45649
45697
46746
45793
45840
45888
45986
45984
46082
46080

46128
46176
46224
46212

5 46330
o 46888

46417
46465

47093
ATIN8
47183
47989
47288
47336

37908| 47385

47482
47482
47631

109558

108414
108528
108642
108758
108871
108985
109089
109214
109828
109443

110132
110247
110363
110477
110593

110707
110823
110987
111053
11169

113747

111868
111978
[§:




19-561-—20-00}

SLOPE PORTIONS.

'I'AII.E 1L.—0f Earthwork In Cutting or Embankment for wvarious
Slopes for 100 feet length in Cublo Feet, Surface of Ground Level.

93

ij:1

2:1

24:1

14274
14289]
14303
14318
14883
14347]
14363]
14377
14891
14406

14421
14435
14450
14465
14480]
14494
14508
145644
14889
14568}

19083
19052
19073
19091
1811t
19130]
19149
19169
19188
19208|

19228
19247)
19267
19284
19308
19326
19345
19365
198865,
19404

19424
19444
19484
19483
19508
19523]
19543
19562]
19582
19602

19822

28548
28677
28607
28636
28666
28695
28724
28753
25783
28812

28841
28871
28900
28930
24959
28989
29018]
29048
39077
29107

39334
28166]
29196|
29225
24268
29384
29314]
29344
29878
29403

29433
29462
294

29522
29552
2958
29611
29641
29671
29701

29731
29760|
29790
2982

29850
29880
2091

29940]
29976,

38064
38103
38142
58181
88220
38268
38298
38888
38877
884186

38456
38494
885834
88573
8613
886562
38691
88730!
88770
83809

38848
38888
88927
88967,
89006
89046
39085
3915
89164
39204

89244
39283
39828
39368
89403
89442
30483}
39521
9661
39601

89641
39881/
8973)
89760
39800
39840
39880
39921
39v8y

20000/ 3009 | 49000]

47580
47699
47678
47726
47776
47824
47878
47033
47971
48020

48069
48118
48167
48316
482685
18814
18864
48418
48462
48611

48560
48610
48659
48708
48758
48507
48857
456906
48855
43005

49054
40104
491564

114193
114329
114426

115248

115368
115483
115601
t15719
115837
115966
116073
116191
116308
118487

116545
11666¢
116782
118600
117019
117187
117366 B
117876

117498
117612

|

117850

118684
118808

933




34 PRACTICAL EARTHWORK TABLES, [20-01—2050

“TABLE N.—Of Earthwork In Cutting or Embankment for verious
Blopes for 100 fest length in Cublo Feet, Surface of Cround Lével.

1:11):1

2:1

23:1

34:1

20°01| 15015|
20°0%2| 15080
20703] 15045
20°04| 15080}
20°05| 15078
20'06| 15090
20°07| 16105
20-08| 156120}
20°09| 15188
20°10| 16150

20°11| 15165
. 20°22) 15181
20°13( 15196|
20°14( 15211
2015/ 15226]
20°16 18241
120°17| 16258
20°'18| 15371
20°19| 15286]
'120°20| 15801

12021 15817

30020
20044
20060/
20080
20100
20120
20140
20180
20180
20200|

30231
20241

20382
20402

20422

80030
80060
80090
80120
80150
80180,

30310
80240

80371
80301

80331
8(361
30891
80421
30452
30482
30613
80542
80673
30603

80683

80876
30807,

30937
80968
B09y8|
8103)
31088
B1U90]
81120]

40361
40401

40441
40481
40523
40562
40603
40643

40683| 5!

40728
40764
40804

40844
40885
40920
40968
41008
41047
41087
41138
41168|

50050
0100
80150
50200
50350
59800
50351

"103784) 124481 §
| 10883

10408¢]122848

100100|120120

101004121203

101103(121824
101204121444
101804[1215665
101405(121688
101506(121807
101606121928
10170/(133040
10180(122170

101904(13229%

103010|132412

102111122453
102312/132656
102313/122778
102414123397
102516/123019

102031(1 23505
103024183627

103124/193749
103225|133871
!053’1 123997

115
10358124237
3 e

134503

104142
10434




206121001

SLOPE PORTIONS.

95

TABLE I.—0f Earthwork In Cutting or Embankment for warlous
Slopoes for 100 Teet longth In Cublo Feet, Surfaoe of Cround Level.

48974
440!

44058

44100/

2%
%ﬂ: $:31(1:1(24:1|2:1(2}:2 3:ITBi:l 4:1 5:1)6:1
e
20°51( 15775 21038( 81549| 42066| 62582 | 63099 | 73616 | 84132 | 105166/136198
20°52) 16790| 21054| 31680) 42107) 52834 | 63161 | 73687 | 84214 | 105268126321
20°53| 15806] 21074( 81611| 42148| 52685 | 63322 | 73789 | 84298 | 105870126444
20°54| 1682} 21095( 31642( 42189| 52736 | 63284 | 78831 | 84378 | 105475|196567
20°55| 15836 81673( 42230| 52788 | 63345 | 73008 | 84460 | 105576|126691
20-56| 156852 B1704| 42271| 82839 | 83407 | 73975 | 84543 | 105676/196814
2057| 15867 81784 43312( 52891 | 63469 | 74047 | 84625 | 105781|196937
20-58| 168838 817680( 42354 53943 | 68530 | 74119 | 84707 | 105884(127061
20°58| 15898 81796/ 42895 52098 | 63592 | 74191 | 84780 | 105987/ 2718¢
20°60| 16913] 81827( 42436| 68045 | 63654 | 74263 | 84872 10805(*27308*
20-681] 15929 31888| 42477| 63096 | 68716 | 74395 | 84954 | 106193]127482
J20-62] 15944) 31888 42519| 63148 | 63778 | 74408 | 85088 | 106297(127355 |
20°63] 15960] 81920 42860 58200 | 63840 | 74480 | §5119 | 106399(137679
120°64| 15975 819611 42501 | 53251 | 63901 | 74552 | 86202 | 106502(127803
20"65| 16991/ 81982 42643 53308 | 63988 | 74624 | 85284 | 106606(12793T
20°66| 16006 32018| 42684| 53854 | 64035 | 74696 | 86867 | 108709128051
20°67; 16022 52044( 42725| 58406 | 64087 | 74769 | 85480 | 106813{128178
2068 16037 32076| 42766 534568 | 64148 | 74841 | 85532 | 106916)1%8209
20°69| 16068 82106/ 42808| 83510 | 64311 | 74915 | 85616 | 107019(128438
20-70| 16068 82157 42849| 58561 | 64278 | 74986 | 85698 | 107124138547
20°71| 16084 B2168| 42890| 58613 | 64886 | 75058 | 85781 | 107226128671
20°72| 16098 33194 42932 58665 | 84398 | 75181 | 85884 | 107880(198798
20°73| 16115 82280| 42973 68717 | 64460 | 75203 | 86047 | 107483(128930
2074 | 1613} 82261) 48015 58768 | 64523 | 75276 | 86080 | 107537|129044
20°75] 16148 33292 43056| 53820 | 64584 | 76348 | 86112 | 107641(129160
2076/ 16182 33828 43098| 58873 | 64647 | 75421 | 86196 | 107744129298
120-77| 16177 B2864| 48139( 63934 | 64709 | 76494 | 86479 | 10784n(,99418
20'78| 1619 80386| 43181( 53976 | 64771 | 78566 | 86362 | 107952|139548
2079| 16308] 82417| 45322| 54027 | 64881 | 75639 | 86446 | 108054(139867
2080 16324 82448| 43264 54080 | 64895 | 75713 | 88528 | 108140(129793
20-81| 16240 B3479| 43806 54182 | 64068 | 75785 | 86611 | 108364{129917
162581 43847| 54184 | 65031 | 75858 | 86404 | 108388(180043
43389 54286 | 65083 | 7508: | 86778 | 1084721150167
43481| 54388 | 65146 | 76003 | 83851 | 108576!18020%
43473 64340 | 66308 | 76076 | 86844 | 108681]130417"
45514 54303 { 6637 | 76140 | 87028 8
S4445 | 68834 | 76933 | 87I1E | 1088Sy|180647 ]
48597 54407 | 65896 | 78208 | 87195 | 108924180792
45639| bibed | 66459 | 76369 | 87278 | 109008150918
4B681] 54601 | 88531 | 76443 | B7868 | 109202181048
43733| 54853 | 65884 | 7@515 | 87446 | 108807|131148
48765 64708 | 85647 | 74588 | BY530 | 10M41.(131994
2855| 43806) 84768 | 66710 | 76661 | B7618 | 108516(. 33418 §
48848| 54810 | 65778 | 76735 | 87487 | 10963151548 §
43890 54868 | 658 76808 | 87180 | 109726/18167¢
43082) 54915 | 65808 | 76881 | 87864 | 104850/




96 PRACTICAL EARTHWORK TABLES. (31012150

TABLE 1}.—Of Earthwork In Cutting or Embankment for various
8lopes for 100 feet length In Cubio Feet, Surface of Ground Level.

1451

2:1

3:1

34:1

5:1

6:1

88106
83188
38179
83201
88239
33264
83298
83327|
33369
35891

83422
83464
88486
38617

38676
33708]

83740
83772

84059
31N
84123/
84155
84187
34219
34281
84288
84315
84847

34879
84411
34448
34476
34508

44142
4418+
44226
44368
4431Y]
4435%
44894
444371
44479
44521

4456%
44605)
44648]
44690|
4478:
44775
44817]
4486%
4490:
44944

44986
456029
45071
45114
46156
45199
45241
45284
45326
4686%

46412
45404
45497
45540
45682
45825
45668
45710
45768
45796

45889
45882
45924
45967

55483
56546
56698
58651

556704
86757
56810
55862
55915
56868
56021
56074
56127
56180

56238
56286
56389
56892
56445
£6488
56£562
56606

56668
56711

56764
SE18
56871
56924
56998
57031
57086

£788 |

57181
51245

57298
57863
b74(6
E7459
57513
57666

57620

57674
59737
7181

66913
66276
68339
66402
86465
686528
66592

66781
66845

67418
67480

77249

77896
77468

77912
77986

110355
110460
1105685
1106870
110776
110881
110086
111092
111197
111802

111408
111614
111619
111725
111831
111936/

113860

1132466
112573
113678
112784
112891
112997
113103
118310
113316
118428

113539
113639,

. 114490}

114597
114704
114811
114918
116026
115188
115240
116348

132436

134706
134832

184969

186979
136107

136235
156863
[136491

187516
187646
137793
137903
138081
. 38169
58288 ¥
18417

116465138546

.| 115683/188678.




21°51—22+00]. SLOPE PORTIONS.
TABLE IL.—Of Enrthwork in Cutting or Embankmont for va

97
rious

smmfwmfmumlnmmmummmmm

2.
-‘;f'é F:l [ B0 (231 20 ([ 23:8(3:% |3p:1(4:0 |[B5:1
g

7867) 28156/ 84733| 46811| 57888 | GadeT | 81044 | 562L | 115778L

21°53| 17388 33177 34766| 46354 57948 | 69531 | 81120 | 03708 | k156835|t
28199 34798) 46397| G786 | 49390 | BI1U6 | 92704 | 1i5098(1

28220( 84830}

21'60( 17496| 33328 34093

2161 17513 28350| 85024
2162 17528 23871] 35057
21'63| 17545 23893| 85089
21°64| 17661| 23¢14) 35123
21'65| 17577 28486( 35164
21°66| 17593 3458 35187
20°67| 17610, 23479| 38219|
2188 17628| 28501| 85252
2169| 17642| 28538| 35284
21°70| 17658| 98544| 35317

21°71| 17675| 28566| 35849
21°72/ 17601| 38588| 35382
21°73| 17707| 28610| 85414
28°74| 17734 28631) 85447
21°75] 17740( 28658 85480,

1| 28763] 38848
23784) 35676

21°51| 17850| 23184 34701/ 46288 67835 | gy402 | 8096 | D2538 | 116870(188804

81270 | 92880 | 116101/139841

81648 | 98812 | 116640/159968

81724 | 98398 | 118748140098
81780 | $3485 | 116858140237
81875 | 93571 | 116354/140887

82380 | 94091 | 117514{141137
82406 | 94176 | 117722(141267

82482 | 94385 | 117831|141397
82558 | 94382 | 117940/141598
82634 | 94489 | 118048/141658
82710 | 94636 | 118187[1417884"
82786 | 94412 | 118286/141919
82853 | 94700 | 118874(143049

23675( 35513

28697| 35545 82938 | 94737 | 118483143180
23718| 85878 83014 | 94878 | 118592142811
28740 85518 8300} | 94961 | 118701/142441

83167 | 95048 | 118810{143672
83243 | 95185 | 1189191148703

23806/ 3570 83320 | 95823 | 119028(143884
23827 35741 89398 | 95810 | 118137143963
88840/ 85774 83472 | 96397 | [ [
28871} 35607 BB8A9 | 95484 | 119356/143327
98] 85884/ ‘83895 | 26573 | 119455]143356"
28918 35873 88703 | 95659 | 110K74
25987 55905] 88779 | BOTAT | 119684 (143530
8989] 35938, 83355 | 95834 | 119798)146753
28980 35971 83933 | 96093 | 119902{ 145883
24003 36004| 84008 | 98010 | 120018144014
24024 84036} 84085 | 96087 | 120122{l4stis ¢
4048 36069 84163 | 96185 | 130331]144377
24068] 38103 84339 | 96278 | 120341}144200
38184 84315 | 96380 | I 44541
241191 35168! 84303 | 96448
24184{ 38201 84469 | 96535 | 13087
24158] B6254) 81546 | Bo5Z4 | 190
$4178] 56267 84623 | 98T} ¥
| 85900} T2600 | S4700 | 963004 b2l




98 PRACTICAL EARTHWORK TABLES. [22-01—22:50

TABLE 11,—0f Earthwork in Cutting or Embankment for various

2
28 41|11 naia]2:
Za

22-03| 18166 24222
22+02| 18188 24244
22-03| 18200| 24286,
22+04| 18215| 24288
22-05| 18283 24310|
22:06| 18349, 24832
22°07| 18266 34354
22-08| 18282| 24376
22+09| 18299| 34398
22°10| 18315( 24420

22°11| 18330| 24443
22°12| 18349| 24465
22°13| 18365( 24487
22-14 18382| 24509
22-15( 18398 24531
22+16| 18415 24553
22°17| 18432( 24675
22°18| 18448 24598
22°19| 18465 24620)
22:20| 1848}1] 24642|

22:21| 18498| 24664
22:22| 18515| 34686
22'23| 18631| 34709
22:24| 18548 24731
22'25| 18565 24763
22'26| 18582 2477
22°27| 18588 24798
2228, 18616 24820
22°29| 18682| 24843
22°30| 18648 24884

22'31( 18665 24887
22°32| 18682| 24909
22'33| 18699| 34931
22°34( 18715 24954
22°35| 18732| 24976|
22°36( 18748 24998
22°37| 18766| 25021
22°38| 18788 25043
22°39( 18799| 256066|
22°40| 18816| 26088

22°41| 18838 25110
2242 18850 25133
22'43| 18866| 25155
22°44| 18883 25178
22°45( 18900 25200
22°46| 18917 25228
22:47] 18984 25245

22°4B} 18951, 25268
22:489| inw? 25200

863883
86866
36899
36432
36465
36498
36531
86564
36598
36681

36664
86697
36780
36763!
36796
86829
86868
56896
36930
36963

86996]
37030
37068
37096
37130
87163
37186
87230
37268
87297

87380
37864
87897
87431
37464
37498
87531
87566
87598
37632

87666]
37699
87783
87767
87800|
87834
37868|
87901
37985
37969

48444
48488
48632,
48576
48620
48664
48708
48758
48797
48841

48886
48929
48974
49018
49062
49107]
49151
490185
49289/
49284

49828
49378

24:1

60655
60610
60666
80720
80775
60880
60886
60941
680996
61051

61106
61162
81217
61272
61328
61384
61439
61484
61549
61605

61660
81716
61772
61837
61883
61938

49729

62161

49774| 62217
49818 62278
49868| 62829

49608
49952
49997
50042
50088
50131
50176

50221
50268
50810
50365
50400
50445
50490
50585}

62384
62440
62496
62652
62608
63664
62720

63776
82832
62888
63944
63000
63086
68118
53169
68235
'63381

50580
50625

3:1

Slopes for 100 feot longth in Cubio Feet, Surface of Cround Level,

96888
96976
97064
97153
#7240
97329

97682
97770

98568

88657
98746
98835
28924
99012
99102
991981
95280
90869
994568

98547
99686
99726
99815
99904
99994
100083
100173
100262
100352

100442
100631
100631
100711
100800
100880
100880
101870
101160
101260

121110
121220
121380|
1214490}
121631
121661
121771
121882
131993
122103

122213
122824/
122433
122545
122656
132768
132877
122988
133089
128210

123321
123433
1285438
123654
123766
133877
123988
124100
124211
124323

124434|148881

124646/
124657
124769
134881
124992
125104
125316
125338
125440

123552
135664

125776/150931

125888
126001

126113|151885

1263256

1243381161605
1284501161740
136563151878

145332
145464
145596
146728
145861
145998
146126
146258
146890
146523

146656
146788
146921
147054
147187
147320
147453
147586
147719
147852

147985
148119
148252
148385
148517

149187

149455
149589
149723
149877
149981
150125
150359
150393
150638

150663




2251—2300] .

SLOPE PORTIONS.

TABLE H.—0f Earthwork in Cutting or Emhankment for various
SIopeo for 100 fest longth in Cublo Feet, Surfaoce of Ground Leve!,

99

1:1(15:152:1

23:1

4:1

2260 19158

22'61{ 19170|
22°62 19187
22°63| 19204
22°64| 19221
22'65| 19338
22°66) 19255!
22°67| 19273
22°68| 19289
22°69; 1930¢
22'70) 19323

22771/ 19340
22'72| 19857
2273 19374
22'74| 19392
22-78| 13408
22°76| 19426
22'77] 19443
22°78| 19460
22°79| 19497
22'830| 19494

22:81| 19511
22°82| 19528
2283 19545
22°84 19562
22'85| 19580,
2286 19597
22'87| 19614
22°88( 19631
22'89| 19648
22'90| 19663

22'91| 19683
22°92| 19700

22'59| 19187

26835
25358
25380
25408,
26425
25448
25470
25498
23515
25588

25561
25683)
25606
25628
25651
25674
25696,
256719
25742
25764

35787
25810
26833
95855
25878
25901

25924 &

25946
25969
35992

26015
26088
28060,
26083|
26106
26129
26152
26176
26198
26220

26243
26366
26289
26812
26335
26858
26881
268404
264327
26450

33000

38035

58070

38104

sslss{
38

88273
38807

88341/
88375|
38409
38443
38477
38511
38545
38579
38613
38647

39331

30365]
39399
39434
89468

3| 50895]

80670
50715
50760
50805
50850

50940
50986
51031
51076

633887
63394
63450
63306
63563
63819
63676
68783
63788
83845

63901
63958
64015
64071
64128
64184
64241
64298
64354
64411

64468
64526
64582
64683
64696
64752
84809
64366
64938
64980

65087
65094
85151
66208
86265
65322
65380
65437
65494
65651

66608

101340
101480
101520/
101810
101700|

102154

102242
103333]
102423
102514
102604
102695/
162795|
102876
102867
163058

108149
103240
103881
103422
108512
108604
108695
103785
103877
103968

104054
104150
104241
104338|
10442;
104516
104607
104699
104790
104882

104974
10560656
106187
106345

1053:
105482

128675
126788/
126900
127013
127136
127288/
137451
127464
127577
127690|

127803
127916/
128029
128142
128266
128889
128482
128596/
138709
128822

128934/
129050

12916815

129267
129891
129504/
129618
129732
129846/
129860

130074
180188
130809
130416|
130531
130645

130759,

180874
180988
181102

131217
131333
181446
181661
181678

2260168700

6:1

153010
162145
162280
162415
1563551
162886

153092
163228

153363
158499
158636
163771
158907
154043
154178
154315
154451
154687

154738

155952

166089
156226

157523

157460
1567598
157735
157873
158011
165148
158286
168424
168568




100

PRACTICAL EARTHWORK
TABLE 11.—Of Earthwork in Cutting or Embankment for various

gth In Cublo Feet, Surface of Ground Level.

TABLES. [23-01—2350

§:1

20028
20045!
20062
20080

$0358|

20876
20895

1:1

96478

26889
26912

26938

4

$7188
27191
37214

Slopes for 100 feet len;

13:1

2:1(24:1

3:1(34:1| 4:1 | 5:1

39709
89744

52946' 66182
52092 66340

89779) 58038| 66298
3 8.

40403
40435|

53084/ 86355
88180 66418
58176| 66470
53222| 66538
63289 88588
583816] 66643
53861| 66701

53407 66759
58453 86817
53300| 66875
5B546| 66082
53592 66Y90
58639 67048
53885 67106
537311 67164
53778| 67223
53824( 67280

53870) 87338
58917| 87398
53963| 67454
54010( 67513
54056( 67570
54103( 67628
54149( 67687
54196| 67745
54342( 67808
5428Y| 67861

54336/ 87919
54382| 67978
63036
88004
68163
88311
68370
68528
68386

68503

68445

79419 | 93656 | 105892 132365
1

6:1

158888

79488 | 93738 | 105981
79567 | 93817 | 106076( 152595
70626 | 93897 | 106168| 182710
79695 | 92978 | 108260( 132836
79765 | 83069 | 106353) 132941
79884 | 93189 | 106445 133056
79908 | 93220 | 108537} 133172
79072 | 98301 | 108680 153287
80041 | 93382 | 1067%2( 138402

80111 | 93463 | 108814| 133518
80180 | 98648 | 106907 183638
80350 | 98624 | 108999] 133719
80319 | 98705 | 107092| 138865
80898 | 93786 | 107184| 188981
80488 | 93867 | 107377| 134098,
80537 | 93940 | 107370! 134212
80607 | 94080 | 107462 184338
8066 | 4111 | 107558( 134444
80736 | 94192 | 107648( 154560)

80806 | 94273 | 1077411 134678
80875 | 94851 | 107884) 134786
80945 | 94488 | 107927| 134908]
81015 | 94517 | 1080301 135034
B1084 | 94652 | 108113 135141
81154 | 94680 | 108206| 135257
81224 | 94761 | 108299( 135878
81294 | 94843 | 108393( 185490,
81864 | 94934 | 108485( 185606]
81488 | 95006 | 108578| 13572

169114

168944
160088

160222

161472
161611

[161890
162029
162169
163308
162448
162588
162727

81508 | PB0B7 | 108671 136889
81575 | 96169 | 108764| 185964
8leds | 95251 | 108858! 186072]
si71p | 96382 | Lo8esi| 136284
81788 | Bo+14 | 109041 186805
81853 | 96496 | 109138| 135422

163007

163707

81994 | 956569 | 109335 136856
83064 | 98751 | 109438 186773
108512] 186860

137007
187124

163987
164128

161751

169887 b

168147

164368 | -

4




2351—2400]

SLOPE PORTIONS.

TABLE 11.—Of Earthwork In Cuiting or Embankment for various
Stopes for 100 foet length in Cublo Feet, SBurfaoe of Cround Level.

101

2%
E.f; F:1 |1 @:1|24:1 | 3:1|34:1 §:1(6:1
me
123:51( 30727| 27686( 41454, 55272( 69090 | 83008 | 96726 138180|166816
23'52| 207456( 27660( 41489. 55319 69148 | B2979 | 96808 188208|168987
23-53| 20763| 37683| 41525] 55866| 89208 | 83049 | 96891 188415168098
23°54] 20780 37707) 41560 55413 9286 | 83120 | 96878 188588186230
23°55| 20798( 37780 416505| 55460 69333 | 83191 | £T065 188651|166383
23'56| 20815| 87754| 41631) 55507 69884 | 83261 | 97138 138758(1865%2
23'57| 20888 27777| 41666 66654/ 69443 | 89333 | 97320 138836(166563
23'58| 20851( 37801( 41701| 55602| 69602 | 83403 | 97308 139004/166805
2359 20868/ 37824 41737| 55649( §9581 | 89473 | 97885 189132(166946
23°60| 20886 27848| 41772| 55696( 69620 | 83544 | 97468 | 111892) 139240{187088
23°61| 20904| 87872) 41807| 55748| 69679 | 83615 | 07551 | 111486 159358|187230
[23°62| 20031| 27895 41843| 56790 69735 | B3GE6 | H7683 | 111581| 139476167371
23°63| 2093p| 27919 41878| 55838] 69797 | 83747 | 97716 | 111875 139591167613
23°64| 20957| 27942| 41914/ 55885) 89856 | 88827 | 97799 | 111770 189712|167865
23°65| 20975| 27966| 41949: 55932| 89915 | 83898 | 97881 | 111864| 139881/167797
.23°66| 20992 27930 41985( 55980| 69974 | 83869 | 27984 | 111965 139940(167989
23'67| 21010| 28018| 42020 B6027| 70034 | 84040 | 98047 | 113054 140067(163081%
| 23-68| 21028 28087| 42056 58074 70093 | 84111 | 98150 | 112145| 140185168228
23:69| 21046| 28061 42091| 56132) 70152 | 84182 | 98218 | 112243| 140304/168365
23°70] 31063 28084| 42127 56169| 70211 | B4253 | 98208 | 112836| 140422/168507
23'71| 2108)( 28108 42162| 5621¢( 70370 112433 140541|168618
123'72( 21099 38183 42198; 56264 70330 140660168792
23'73| 21117 28156| 43253| 56811 70388 140778[168984
2374 21185| 28179| 42269, 56350 T0448 140897]168076
12375| 21153| 28203 42306| 66406( 70608 141018|1693L8
43840/ 56454| 70567 141181189361
43377) B8501) 70628 143855(169504
42412) 56549| 70686 141872(169648
42447| B6596| T0T45 141491169789
43483| 58644| 70805 141610/169832
43619 56688 70862 141738 170078
42554] 66789 70934 141848170918
43890 70084 141967170381
42626 71048 1420861 7050
43683 71103 1
43697 71163 3860] 142825}t
42738 71233 142444170083
43769 71282 143564171076
44805 1841 143088lt71220
43841 71401 142803{171363
] £3877 71461
71621
7158%
71640
TL0
71789
s
71840




102

PRACTICAL EARTHWORK TABLES. [24-01 -24:50
TABLE 11.—0f Earthwork in Cutting or

Embankment for varlous

21618
21636
21654
21672
21690
21708
21726
21744
21762
21780

21798
21816
21885
21858
21871
21889
21907
21926
23948
21961

21980
21998
32016
22084
22062
23071
32089
22107
22126
22148

22162
22180
22198
29216
29935
22253
23271
52289
22308
22336}

26824
28848
28872
28896
28920
28944
28968
28992
29018
28040/

20065
29088
29113
29137|
29161
29185
29209
29284
292568
29283

29306
29380
29356
298379
28408
20427
294523
29476
28500
295624

29543|
28578
29697
29622
20646
20670
29695
29718
29744
29768

29792

14:1

43286/
43273
43808|
43344]
43380!
45416
48452|
48488
43525
48561

48597
43633
436689
48706
48742
43778
48814
48850
48887
43923

43959
48996
44082
44068
44105
44141
44177
44214
44250
44287

44828
44860
44396
44439
44469
44506
44542
44579
44616
448569

44689
447251

44762
44799
44885)
44872

2:1

57648
57698
57744
57792
67840
57888
57938
B7985|
58038
58081

58129
58177
58226
58274
58822
63871
58419
58467
58816
58664

58612
58661
58709
58758
58806
58855
58908
468952
58000
59049

59098
69146
59195
59244
59292
59841
59390
59488
55487
59586

69685
59684
69683
59731
50780]
89839,

44909
44045
44989;

59879,
69
599

45019 600!

34:1

73680
78751
78811

73872
73988
78994
74054
74115
74176
74287
74288
74859
74420

74481
74B42
74608
74664
4728
74786
74848

74970
75081

86472

87131
87194

87846
87819

1006884,
100968
101052
101136
101220
101306
101388
101478
101557
101643

101726
101811
101895|
101979,
102084
102148
102233
102318
102402
102487

103572
102658
102741
102826
102811
102988
103081
103186
109251/
103386

103431
103506|
103591
108676
108761
103847
108939
104017
104103
104188|

104278
104359
104444/
104530
104615
104701
104787]

4:1

115286
115392}
116488
1315684
115680;
116777
115873
115869
116086
116162

116258]
116365/
116451
116548
116644
116741
116838
116934
11708}
117128

11722
117323
117419
117516
1176123
117710
117807
117904
118001
118098

118195|
118302
1183890
118487
118584/
118682
118779
118877
118974
119072

119179
119267
119865)
119463
119880
119658|
119756

104858

104872}
losour

lllei?
11995
120050( 1

8lopes for 100 feet length in Cubic Feet, Surface of Ground Level.

144120
144240
144360
144480|
144601
144721

144841(178809
144962/175954
145082/174098
145202|174243

145828(174888

145443

145664|174677
145686/174822
148806174967
145926(1756119

1468047
148168

146289|175645
146410{175692

146531

146652|176983
146773(176128
146804(176378

147016
147187]
147358
147880
147501

147633177147

147744
147865
147987
148109
148281
148952
148474
148596
148718
148840

148062t78754

149084/

172944
173088
173232
173376
178521
173865

174532

175257
175402

176887

176419
176564
176710
176856
177001

177203
177489
177685
177781
197877
178023
178189
178815
178463
178608

178901

149306/179047
149828179194
170841




245125007

SLOPE PORTIONS.

TABLE H.—Of Earthwork in Cutting ot Embankment for various
8lopes for 100 feet length in Cubio Feet, Surfage of Ground Level,

103

Height
in Feet.
exs
-

24°51 | 22538
24°52 | 225648
24°53| 33565
24'54/ 22588

24'61| 22712,
24°62: 22730
2463| 22749
24°64) 22767
24°65] 22786
24 66 22&04

24 68 228&1
24°69] 22860
2470 22878

2471 22807
24°72| 22915
24-73] 22934
2474/ 29953;
2475 32071
24'76| 22990
24°77| 33009)
2478] 23027
2479| 23045
24-80| 23064

24'81, 28083
2482 28101
24°'83| 22120
24'84| 28138
24°8s) 33157)

2491/ 23269
24'92| 28288
24'93) 3380

‘g4 33325

23344
24 95 2eoch

823) 80430

1:1

80037|
80062
80086
80111
30185,
30160
30184/
30209
30333
303258

30283/
80307
30382|
30356
80381
80406,

30455
30480
30504

30529
30654/
80579
80603
30628
30853
30678
30703
30737
30762

80777
80802
80826,
30861
30876
30801
30926/
80951
80978
31000

81025
81050
31073
31100|
31185
3115

z‘ 91 2338!
24:98) 38400
!"99

31176y
81200

13:1|2:1

241

4:1

5:1

6:1

45086( 60074
45092| 60123
45129 60172
46166| 60223
45203| 80270
453407 60319
45276 60368
45313| 60418
45360| 60467
45387) 60516

45424} 80565
46461 80614
46498| 60664
45535 60713
45672 60762|
45609 60812
45646/ 60861,
45683| 60910
46730| 60960
43757| 61009

45794| 81058,
45831 61108
45868| 61157
45906| 61207
45983| 61256
45979| 61806
48016/ 61855
46053 61405|
48091 61454,
£6128| 61504

46165 61554|
46202 61808
46240 61658
46277) 61703
46314 61753
46851 61802
46889 61852
46426] 61801
46468| 61951
48501] 62001

46688( 62051

46800 63400/ 7
28419/ 81235] 4683 ma7
28437 81350/ 46875 62500

75092
75164
75315
75276
756338
753399
75461
75528 |
75583 |
75645 |

75708 }

76768

78830 |

75891
75953

76014

76076
76138
76199
76361

78328
76385
76447
76508
76560
76682
76694
76756
76818
76880

75942
77004
717068
77128
77180
T7283
77815
77377
T80
77501

77663
77625
77688
77750
77813

105180
105915/
105301
105388
1064 73!
108559
106645
105731
105817
105903]

105989
106075
106181|
106248|
1065384!
106420
106507
106593
108679
106766

106858
106939,
107025
107112,
107188/
107385
107372
107468
107645
167682

107719

108415
108603

108589|
108676
108763
108851/
108938
109025
109118
109300

120148 150183

120848
120344
120448

150308
150430

150558)

180676/
150798
150921

120885) 151044

121082

121130,
121229
121827|
121438
121524!
121628]
121722

151167
161290/

151418
161536
151659
151782
161908|
1562029
1521521

121820
121919

122018
mml

153276
152899
152522)

122216; 152770
132315! 152898,

1224141
122512
132612
132711
122810/
132909,
123008

123107

134002

124102
124201
124301
124401
124600

~

34600/
124700/
124

109387
109375,

158017]
153121
183264/
153868
1585121
153836,
158769

158884
154008
154132
154256
154381

152648

180232
180369
180516
180663
180811
180956
1811056

181548

181696
181848
181991
183139
182287
182435
182583
183731
182879
1188027

183175

184512
184671
184810

184859
185108

186008
186163




104 PRACTICAL EARTHWORK TABLES. {2501—2550
TABLE U1.—Of Earthwork in Cutling or Embankment for varlous

Slopes for 100 fest length In Cublo Fest, Surface of Cround Level.

=<
1
e

47393/
47981
47969
48007

43045

78500
78662
78626
78688
78751
78314
78877
78940
79003
79066
79128
79101
79254
79817
79380
79448
79506
79569
79632
79695
798762
79822
79885
79948
80011
80074
80l2g
80201
80264
50828
80455
80518
80681
80645
80708
80772
80886
80893
80963
31026
8]

811568

1:1 /35131 2: 12k 10 3: 1 (34:1|4:1(8:1 [6:1
mm‘ 48912 62550/ 78167 | 98625 | 109468 126100 166375187650
31800 46950 62600 78260 109550 125200( 156500(187800
81336/ 46988| §2650| 76313 | 93975 | 109688| 125300| 166862

81850 47035| 62700| 78875 | 94050 | 109725| 125400 156750188100
81375 47068| 62750) 78488 | 94135 | 109618| 125500 156876|188251
81400| 47100| 83800 94201 | 109901| 135601 157001]188401
81435( 47188] 62850 94276 | 109988 125701) 157196188551
81450| 47175 63901 94351 | 110076 133801| 157253188702
81475| 47213| 62851 94426 | 110164, 125903 157377/188853
B1500| 47251] 63001 ‘94501 | 110252/ 136002] 157502)189008
81526 47388) 83051 94677 | 110240 126102) 157638189154
81551! 47326/ 68101 84053 | 110428( 126303| 1567754(189804
31576/ 47364| 63152 94738 | 110615| 126308 157879189465
81601| 47401] 63202 94803 | 110803] 136404| 158005(189606
81626) 47439] 68252 94878 | 110891| 126504 158181|189757
BI6G1| 47477| 63808 94954 | 110779| 126608 158256(189908
81676 47515 68858 95029 | 110868 186706| 168382190059
81702| 475562] 63403 95106 | 110956| 126806 1585081190210
B1727| 47500| 63454 95180 | 111044| 126907] 158634/190861
81752| 47628) 63504 95356 | 111132| 127008| 168760190512
81777] 47666 95982 | 111230 127109| 168886(190663
31809] 47704 127210] 162012(190815
81888 47741 127311 159138(190966
§1853| 47779) 169264(191117
31878| 47817 159391191279
8$1908| 47859 1595695/191420

80 160256{192581

159648191572
159770/191724
159896191875
160022)193027

160149192179

160402/192488
160529

193243
161168193895

161871
(e




25'51—2600] SLOPE PORTIONS. 105

TABLE 11.—Of Earthwork in Cutting or Embankment for various
Slopes for 100 fost longth in Cubio Fest, Surface of Ground Leval.

J]-l l:llu;l 2:1|2p:2(3:1 |34:1| 4:15:1)16:1

{2581 24408 Sﬂhﬂﬂf 48307/ 65076| 81346 | 97614/ 113833 180153| 163690/195228
2562, 94431) 32564 48345| 65127| 81409 [ 97691| 113973 130254 163818[195381
25‘5!} 24442| 82689 48884 65178| 81473 | 97767| 114062| 130356/ 162916195534
2554 24461) 32816 48928| 65229| B1636 | 97844 114151| 180458 163075(195687
25'35 24480( 82640; 48960| 63380] 81600 | 97930( 114340 180560( 163201195811
25-56 34499( 33666 48999 65381 61644 | 97097 114350 130663| 163828; 195994
24518 S%DIJ 49037 65382 81733 | 98074 114419; 130764( 163466196147
94538| 82717; 49075 65484 81782 | 98157 114509; 130867/ 183584(196301
24657 82142‘ 49114 65485 BIB56 | 03237 114598) 130970 1637131196154 "
24576| 32768 £9153) 65636 81920 | 98304) 111688 131073 168340(196608

24595 32794 49190| 65587| BL9B4 § 93381 114778 131174| 168968196762
24614] 32819] 49229] 65638( 83048 | 98458| 114867 181377| 164096198915
24634 82845| 49267) 65690( 82112 | 98585 114957 131379 lG(iELIIWMD
24653| 82870/ 49305, 65741) 82176 | 98612 116046) 181482( 164851
24672 82896 49844 65702 82240 | 9B8638| 115136 131584 184481197877
24691| 32929) 40383 65844) B2304 | 98765| 115226) 131687| 164609/197581
24711 82947) 4942t| 65895( 82369 | 98842 115315] 181790 164737(197685
24730| 82978] 49460 65946] 83433 | 98918 115406) 131893 164866/197837
24749| 32999| 49498 65998 82407 | 9899¢ 115496| 131905 164994(197983
24768| 38024 49537) 66049) 82361 | 99073! 115686) 132098| 1651221198147

24787) 83050/ 49575/ 66100 82635 | OPI51 115676] 183201 1852511193301
24807| 88076| 49814| 66152 82690 | 99328( 1156766 132804 165380108436
24826 83103 49662 66208) 83754 | $9805| 115856 132407 165508/198610
24846) 88137 49691) 66255| 82818 | 99383) 115946 183508 165837198764
33153| 49730) 66306 83883 | 99459| 116036 132612 165766)198919
33179| 49768| 66868 83947 | 99537| 116126 132718 3
$8905| 49807) 86409 93012 | 99614| 116216 183319 166028)199338
83230| 49846/ 66461) 88076 | 9B691| 11306| 183933) 166153199383
33268 49884| 66512) 88140 | 99769 1316897| 138025) 186281199637
88282| 19928 66564| 83206 | 99846| 116487 183138 166410(199692

88808 49963 66616 83269 | 99923( 118577) 133231) 166539(199847
33834/ 50000 66657 183334 185588/200002
38369| 50039 667i9| 183438) (86797200157
83885] 50078 66771 138541 185926/200812
33411 60117/ 6682: 138644}

50158| 66874 183748 1871
087| B3488| 50194| 58926
88489 50233 68977
83515 50278 67029

38540 50311} 67081 167702301243

167833201898
187982201654

1889811201769 |




106

PRACTICAL EARTHWORK TABLES. 26012650

TABLE 11.—0f Earthwork In Cutting or Embankment for various
Slopes for 100 fest length In Cubic Fest, Surfaca of Ground Level.

el

: 1’14:1

25369
25389
25406
25438,
25448)
25467
25487
25506
25526)
25545/

25560/
25385
25604
25624
25643
25663
26683
26702
25728
25741

25761
26781
25800
26820
26840
256860
25879,
26899
25919
26938

26017|
26037
26087
26077
26098
26116
26136

26156
26176!
26195
26215

{
33826
85852
88878
83304
88930)
38056

B40S4
34060,

34087
84113
84139
84185
84191
34217
34248
34270
84296
84322

84348
84874
34401
84427
84453
84479
84508/
84532
84558
34584

3461
84637|
84668
84690
84716
347431
84769
34795
84823
34848

34874
84901
84927
84964]
84980/
85003

| 53650]

50739)
50778
50817
50866
50895
50984
50978|
51013
51052
51091

51130
51189
51208
51247
51287
51326
51866
51404
b1444
51483

51522
61662
51801
61640
51680
51719
51758
51798
51887
Bi8TY|

51816
61856
51996
54038
52074
52114
52158
53193/
52282
52272

53312
52851
52391
62431
82470
82610,

53589
58629,
52689,

67653
87704
67756/
67808
87860,
6791%
6796W

68017
68059
68121

68173
88225
68278
68330
68389
684385
68487
68539
68582
B8644

88696!
68749
6880}
68854
68906
689569
89011
69064
69116
69169

69232
89274
69827
69880
89432
69485

69643
69606

68749

85217
85282
85347
85412
85478
85543
86609
86674
86740
85805

85871
85986
88002
88067
86183
86198
86264
86380
86396
86461

86527
86695
86659
88724
86790
86856
88022
86988
87054
87120

87186
87252
87318
87884

101478
1016561
101634
101713
101790]
101868,
101947|
102025
102108
102181

102260
102838,
102417|
102495
168573,
102652

102968

108045,
108123
103202
103381
108859
103438
108517
108596
108675
1037563

108832
108911
1089704
104068
104148
104226
104307
104386
104467
104544/

104623
104702
104782
¥04841
104840;
105620
105699
10517y
108358,
106337|

118391
118482
118568;
118664
118755
118847
118938
119029
119130)
119212

I
118303]
119895/
119484
119577
119669
119769
119859
119944,
126035,
120127

120219,
12081,
120403!
120494/
12068¢|
120678
12077p
120862
120954
121046

121138
121230,
121822
121414
121498
121599
181691
121783/
121876
121968)

122060
132153,
1232245
122888

2380
1328p4]

135804
185408
136512
135616
135730
135836
135929/
136034
136138
136242

136346
186451
136565
136680
186764
136859
136974/
137078
137183
157288

187393
157498
187603
187708
137812
137918
138023
138128
138238
186836

138443
188548
138654
1387569
188834
188970
189076
139181
139386
139392

139498/
189603
189709
189815

4084:
140480

169130,
169260
169390
169520/

1696813

168781

170302

170433
170564
170694
1708235/
170856

71

—

203956

204206
2043563
204678

204990
205147

171217]
171848
171479
171610

171741
1718721
172003
172184
173264
172397
172528)
172660)
172791
172922

178064,
173186
173817|
173449
178681
178712
178844,
178976
174108
174349

174372
174504
174636
174768
17490)]
175038
175166
178298
175430
175563

206775
205932

206404
206561
206719

207665
207823
207941
308139
208297
208458
208618
208771
208984
209088

1209246
209405

204530 |
2048383 |

205461 |
205618 |,

306089 |
206247 |

206876 |
2.7034 F
207192 |
207849 |
307507

200665 §




26512700

SLOPE PORTIONS.

TABLE i1.—Of Eartiwork in Cutting or Embankment fer various
Slopes for 100 feet length in Cublo Feet, Surface of Ground Level.

107

!

i l:l;u:x 2:1 2;:1!3:1 By 1] 4:1
26354 85189: 52708/ 70278/ 87848 | 106417 132087] 140558
26374) 85166| 52748( 70381| 87914 | 106497 128079 140662
26894! 45199 52788 70884 B7980 | 108574 128173| 140768|
284141 35219 62896 70437) 88046 | 105686| 128265 140874
26484] 95245| 52868] 70490) 88113 | 105795 1238581 140930
26464) 35272 52908| 70543 88179 | 105815) 138451, 141087
26474] 85298| 53947| T0598| BR246 | 106895 123544 141193
26494} 85335 62987| 70650 88312 [ 105075| 123687| 141299
26614| 365381 53037/ 70703 88373 | 106064 128730! 141406
26538| B5378) 53067| 70756 88445 | 108134 123823 141512
26553) 35405| 63107| 70809 88812 | 106214 198916 141618
26573 86431 58147) 70863 BB5TS | 106294 194008 141735
26593 35458 58187 70916| 88645 | 1083741 124102 141881
26613| 36484] 53227 70969] 88711 | 106458| 124196 141938
26638| 35511( 63267, 71023 88778 | 106538 124288| 142044
266531 36538) 83807 71076| 88844 | 106603\ 124382/ 148151
26073 Bo5G4| 53547 71120 8811 | 106698| 124476| 142268
26688] 85591 633817 71187| 88978 | 10677 194560, 142384
26718) 36618 53427) 71236 89044 | 106858 124862 142471
36783) 35644| 53467) 71289| 89111 | 106988| 124766 142578
26763) 3567)| 53507| 71342] 89178 | 107014| 124845 143685
26778| 38698 58547| 71396 89245 | 107004 124945 143792
35725| 53587 71449 89312 | 107174] 125036| 142899
35761 53637( 71503| 89878 | 107264| 135130 143006]
85778| 53667| 71556 89445 | 107934] 125323] 145112|
35805] 53707| 71810/ 89512 | 107415] 125817| 143220
85832| 58747 71668) 89578 | 107495| 125411 143327
85858| 58788| 71717 BIGAL | 107575 126504| 148434
35885/ 53828 TI770] BSTIS | 107656] 125598| 148541
35912 53868; 71824| BOTBO | 107786 125693 143648
35988| 53008 71878| 89847 | 107816] 196786 143755
$5086] 58948 71931] 80914 | 107897) 125880| 143862
36992 53989) 71985 89981 | 107977, 135974) 143870
86019 54029] 72089) 50048 | 108058, 135067, 144077
56046| 54069] 72099| 90116 | 108098| 126161| 144184
36073| 54109] 72146/ 00183 | 108218} 136265 144209
86100( 54149 72200 80260 | 108300 128543 144399
36127) 54190 72253 90317 | 108BBO) 126444 144507
86164| 54230| 73807| 90884 | 108461| 126588 144614
86180 54371) 72361| 90451 | 108541! 126682| 144722
56307 548111 T2415] DOBI8 | 108633 126726| 144880)
36234! 54352| 72469| POSBB | 108708 126820 144987
86361| 54392! 72528) 90656 | 108784 138914 146959)
36288| 54433| 73576) 90730 | 108866 127009| 145158
86316] 54473| 72680 90788 | 108846 137108| 145260
36343| 54518 72684) 90355 | 100036| 127197 145568!
836369| 54554| 72738| 80928 | 109107] 137292 145476)
594 72792) 00990 | 100188, 127386 145684
26423| 54834) 72846) 91087 | 109369] 137480| 145692
546767 72900 91135 | 104850| 127575 145800,

5:1|6:1

176605310884
176828/210998
175960211182
176098211381
176226211471
176358/211630
176491211789
176624211948
176757212108
176890.212368

1770$3(212428
1771662123587
177289(213747
177429213907
177566218067
177689;313237
177823318887
177956/318547
178089318707
178222/213867

178356/214037
178490214188

178623314848 |

178767314608

178891(214669

179024/21 4829
179158 214990
1792922156151
179426215311
17 £72

179694215633
179828415784
179962(215855
180095216116

180634315760
180768(216932
180902/217080

181037|817242
151112217404
181808/217566
181441217729
181676/317831

181720218052 ¥
1818

181980218876
182116/318538
18! 18700




108 PRACTICAL EARTHWORE TABLES. [27-01—27'50

TABLE 11.—0f Earthwork in Cutting or Embankment for vyrious
8lopes for 100 feet length in Guhlo Feet, Surface of Cround Level.

_‘E..
BE leea o aenlzea|2zhen |31 |35:1 ) 41 | 5160t
T e

27°01) 27358, 36477 54715 73954 91182 | 109481 127669 145908 183385218862
27°02) 37878 86504 547568) 73008 91260 | 109512 137764| 146016 183520319024
27'03| 27898| 865681 54797| 73062| 91328 | 109593  127859| 14612
27°04) 27419 B6558) 54837) 78118 91895 | 109674 127953 146233 183780219348
27°05| 37439 86585 54878) 73170 91468 | 109756 128048 146840| 18292621951}
27'06| 27459| 36612 54918| 78224) 91580 | 109837 128143| 146443 183061|219673
27°07; 27479 86838 54858 73278 91598 | 109918| 128837| 146559 183196)219835
27°08| 27500| 36666 54898| 73838| 91666 | 109599 128383 146665 1883
27-09| 27621| 36603/ 55040 73387 91738 | 110080 128427 146774 183467)220160
27°10| 27542| 86720) 55081 73441 91801 | 110161, 12852 146882| 183602(220323

27°11! 27881| 36748( 55121) 73495 S1869 | 110243| 128617| 146990  183738|320486
27-12| 27681| 86775 6163 73548 91987 | 110824| 128712( 147100 183874(220648
27°13| 27601| 36803 56203| 78604 93005 | 110406| 128806( 147207| 184009320811
27°14 37632 3682 56343 73658 92072 | 110487| 128001( 147815 184145/220974
27°15) 27643 86856| 56284, 73712) 02140 | 110568| 128998| 147424| 184281291137
27°16| 27662 36883| 55325 737g7| 92208 | 110660| 120091| 147583 184416|221800
27°17| 37688 36910| B53gs| 78821 92376 | 110781| 129187| 147842 184562(221463
27°18| 27703 36988) 53406| 78876/ 92844 | 110813| 120283 147750| 184688(281626
27°19| 27724 36965| 55447| 73930 92412 | 110894| 120377| 147855| 184824|221789
27°20( 27744| 86983 55488 73984 93460 | 110976 128472| 147968 184960|221958

27'21] 37764) 37019| 55539 74038 99548 | 111058 139567) 148077 185086222115
2722 27735[ 87046/ 35570 74099 92616 | 11113p| 129662| 148186| 185232(209a7¢
27'23| 27806] 37074 55610 74147 92684 | 111231| 129758( 148295 185868222442
27'24| 37826| 37101 55651) 74302) 93762 | 111803 139883| 148404| 185504(222605
27'25| 27846) 37138 83693 74256| 92820 | 111384 128948( 148513 18564 (239760
2726 47867 37165 55738 74311 93888 | 111466| 130044| 148622| 185777(232033
27-27| 27887| 37188 55774 74365 92957 | 111548| 130189 148751( 185918/238096
2728 27907) 87210/ 56815 74420 98025 | 111630( 130235 148840 186050328260
27°20| 37928] 37237| 55856 74474 93093 | 111712| 180830| 148949 1861881233423
27'80| 27948 37874 55897) 74529 98161 | 11179 | 180435( 140098/ 186532223487

27°31| 27969| 87293 5E9SB| 74584 93230 | 111875| 130621| 149167| 186459223761
27°82| 97989 87819; 56979 74638 83208 | 111967 180617| 149376 186506(228016
27°33| 28010| 87846| 56020| 74693 visee | 11208%| 130718| 149886 1887831234079
27°34| 28080 37374| 56061| 74748 93484 | 112131 180808] 149408! 186869[224243
27°35| 28050/ B7401| 56108 74802 980508 | 112203| 130904| 149604 187006234407
27°36| 38071 37428| 56148/ 74857 93571 | 113285( 131000| 149744( 187143284571
27°37 28091 87456| 66184] 74912 98640 | 113868] 131098] 149833| 187879224735

27'38( 28113| 87483 66335 74966| 03703 | 113450| 131191 149988) 187416224808
27'39| 38188| 87511( 56366| 75021| 98776 | 113632| 181387] 150048( 1875531285063

27°40 35158| 37588) 56307) 75076 98545 | 113614| 181983| 160153| 18769)(235228

2741 28174] 87865| 56848 YG131| #8015 | 113696 181475( 150261 187827383582
2742 36195 87598 56880  75166| 93083 | 112778 181575 150871 187954/285587
87630 46480 160481 1881011296721

87648] :::73 505 1 285686 |

1

e

5OYO0|
156810

33055 1509560]
181
188343 3511
833441




27:51—28'00]

SLOPE PORTIONS.
TABLE N.—Of Earthwork in Cutting or Embankment for various.

109-

88088

38116
38143
58171
38198
88226/
38254

88364,
88392

94600
4689
94788
94808
94876
94044
96013
95082
1) 95151
95320

88289
95858

3:

113620
118603
118688
113768|
118850
113938,
114016
114098/
114181
114264

114347
114480,
114513

1148
1146

114761
114844
114927

1150

115093/

118§ 1

133440
182588
182688
182729
1828851
132922
188018
1331154
188211
183808}

13840
183501
133508
133695
133792}

95|
78

10

185247]

185844
135442]
1835639

4:1

151860)
151470{
161889
151690|
16180
181911
152021
153181
152249
153853

152468
153578
162683
158794
152804
183015
158128
153238
168947
153468,

153569

154568
134679

156682
155794

188!

180475
189618
189751
189888
190028
190184
190202
190440

190578

1200 227040
189338{227205

(227870
(287635

128538
229694 |

191684
191822

191961
192100/

193210

193843
193488
193627]

e
2
@
b
3

5
w82
S®
& o
@
433

230188
280368

231882 |

233019 |
283188 |
283858 |

19350812

194045,

194184233021

194334/
184468|
194608

1947421
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PRACTICAL EARTHWORK TABLES. [28:01—2850

TABLE Il.—0f Earthwork in Cutting or Embankment for various
Slopes for 100 feet length In Cubic Foet, Surface of Ground l-enl.

»
® o
w
&

1

1:

14

1|2

25: 1

3:1(33:1|4:1

28421
29442
29468
29484
29505
29526
29547
29568
29589
29610

29631
29653
29674|
39695
29718
29737
29758
29779
29800
29821

| 29843

29864
29885
29906
29927
29849
29370
20991
30013
80083

80055
30076
80097
80118
30140
80161
30182
80203
50225
80246

89228
89256
89284
89312
39340)
39368|
39396
89424
89452
89480

89609
39587
89565
39598
59621
39649
89677
39708
89784
39762

89790
39818
39847
39875
39903
2993}
89860
39988
40016
40044

40078
40101
40129
40158
40186
40214
40243
40271
40800
40328

40866/

58842
58884
58926
58968,
59012
59062
59094
59136
89179
68221

59263
59805
59847
59389
59432
59474
59516
59568
59601
59648

59685
59728
69770
59812
59855
59897
58938
59982
60024
60067

60108,
60152
60194
60387

60492

80535
60577
60620
60663
60705
60748

78456
78512
78568,
78624
78680|
78736|
78792

78849

78905}
78951

79017
79078
79180
79186
79242
79299
79856
79411
79468
78524

79580
78687
79698
79750
T9806|
79863
79814,
79976
80082
80089

80146
80202
80280
80315
80373
80439
80484/
80542
80599
80666

80718
80770
80826
80888
80940|

98070|
98140

99758
99828
89894,
99970
10004¢|
100111

100182

100749
100820}

100881

101531

117684
117768
117852
1179386/
118020
118105
118188
118273
118857
118441

118526
118610
118695
118778
118863
118948
119032
119117,
119201
119286

5 119371

119455
118540,
119625
11970y
119794
119873
119964/
120041
120138

120218
120303
120388
120478
120558
120643
180729
120814
120899
120984

121069

121154
121240

121687

187298
137396
187494
137593
137690,
137789
137887,
13798,
138083}
138182

138289
188579
138477
138675
138674
138772
138871
188970
139068
139167|

139268
139364/

140057
140156

140255
140854
140454
14085:
140651/
140751
140850}
140948/
141049
141148]

141247
141347
141446
141546
141645
41745
141845
141944

43044

1
142144

156813
157024

157186 I

157348
157860
157472
157585
157697,
157810
167922

158034
1568147

160178,

180201
160404
160520
160631
160744
160858
160971
161085|
161198
181812

161426
1615639
161663
161767

«

196140
196280

285368
335536

196560/
196701
196841
196981
197122
197263
197402

197543
197684
1978324
197965
198106

235872
236041
286209
236377
1236546
236714
236883

237052
287220
237889
387568
237727

198887|
198528
198669/
198810

198951
169092
1992883

200223

200864/
200506/
200647
200789|
200981
201072
201314/
201856]
201498}
201640|

201782
201924

7898
238065
288234
238403
238572

288741
|238911
239060
239249
239419
239588
289758
239928
240081
240267

240487
240607
240777
240947
241117
241287
241457
241687
241798
241968

242138
242309
342479
2426560
243831

1243675




28:51--2000] SLOPE PORTIQNS, 111

TABLE I1.—Of Earthwork in Cutting or Embankment for various
Slopes‘tor 100 feat length fn Cubio Fest, Surface of Ground Level.

2% |
ECHEER] 1:1014:172:1 2§:1)3:l]3|:l 4:1 |5:1 |6:1
2

| | [

28'51| 80481 40641J 60961 81382| 101602 121938 142343\ 162664 203205(243848
28°52| 30502) 40870| 61004| 81839| 101674 122004| 142343| 163678 203848344017
28°'53| 30524, 40698/ §1047, 31396 101745) 123094| 142443| 162792 20349|244188
28'54( 30645 40727| 61091 81453 101816| 122180| 142643 163906 203633(244359
28'55) 30686/ 40765) 61138 BI510| 101888) 122364) 142643! 168020| 203776/244529
28°'56| 80688 40784| 61176 81667 101959| 122351} 143743| 163135 203918(344703
28'57| 80609| 40812 61218 81624 102031 122487) 142813| 163249 301061|344873
28'58| 30681 40841‘ 61261; 81682 102103 122523 142948 163363 304204(3460(5
28'59( 80652 40869‘ 61304: 81738\ 103173] 122608 148043 163478| 204347(246316
28°60| 30673 40838[ 61347| 81796) 102245 122694 143143) 163592] 504490245888

28'61| 30695 40947 61390| 81853] 102316] 123780 143243] 168706
28°62| 30716| 40955] 61433 81910| 102383) 122866] 143843| 163831
28'63| 30738| 40984 61476 81968 102460| 123952| 148443 168985
28°64| 30759| 41612) 61519, 82025| 102581 183037 14354¢| 164050
28°'65| 80781 41041| 61563 83083( 102503 123123| 143644| 164164
28°66| 30802) 41070) 51605  82140| 103674 133209 143744/ 164279
28'67| 30834( 41093| 61618 82197 102746 123295 148845 164394
28'68| 30845 41127| 61691 83254) 102818| 123391; 143945 164508
28'69| 30867| 41156/ 61784| 82312| 102883 123467 144045 164528
28°70| 30888 4118¢) 61777| 82369 102961| 133553| 144146] 164733

204633245660
304776(245731
30491 9|245923
205083(246076
205206,346247
205349/216419
205192(248591
205630246783
2056779|248935
2059231247107

28'71| 30910| 41213) 61820] 82426] 103033]
28721 30931 £1242\ 61863 82484 103105
28°73] 30953 41271| 61906 82541 108177
28'74) 30975, 41299 61949 82509 103248
28'75| 30996 41323 61992 82656| 103330
128'76( 81018 41357 52035 82714| 103892
28'77| 81089 41886/ 63078| 82771 108464
28°'78| 31061 41414 63132 82829 103536
28'79| 31082! 41443 62165 82886 103808,
28-80| 31104| 41472 62208) 83944| 103680|

28'81] 31125| £1501] 62251| 83002| 108753
28°82| 31147, 41630, 63294 83059 103824
28'B3| 31169| $1568| 62838| 88117 103897
28°84/ 31190| 41587 62381 83175| 103968]
28°85| 31213 41616 82424/ 83332 104040
28°86| 31234| £416456( 62467| 83290( 104112}
28°87) 81255 41674| 62511] 83348 104185)
28°88| 31277 41708 62551 83405 104287
28°89| 31208 41782 62507 83463| 104829
§28°80| 81820| 41760 62641| 83521 104401

28'91) B1343| 41789 82684/ 83579! 10447
25°92| 81364] 41818 62727 83637| 104646)
26°93| 81885/ 41847) 62771| 83694| 104618
23°94| 31407| 41878 62814| 85752) 104600
128'95| 31429 41905| 63858/ 83810 104763
128-96] 81461| 41934 62901 83868 104836
28'97| 31472( 41968 62945 83936 104908
25'98| 81494/ 41993| 62988 38934 104980
28°'99]| 81516| 42021 63031( 84042 108052
29:00( B1537| 42050] 63075 84100 105125

123640 144246 164853
133736| 144347 161958
123812 144447 165083
128898) 144548| 165198]
123984 144648 165812]
1240711 144749| 165433)
124157 144850| 165543
124243| 144950| 165638|
124330 145051 165773
124416, 145152] 166888

']
206210|247453
208353(24763¢
206497|247796
206641|247969
206784| 248141
206925248314
207072(248487
207215/248659
307880(248833

207304|249005
207648(249178
207793|248351
307938(249524
208081|249697

124502| 145333] 166003,
124589 145364} 168118
124675 145455) 166234
124763 145555| 166349
124848 145656/ 166464
124335| 145767| 166580
125022| 144858, 166695
125108/ 145930 166811
135195/ 146061 168936
125381 146162 167042

125388/ 146363| 187158|
126456) 146364| 167373
136542/ 146465 167389
125629 146567, 167505
126715) 146668( 167629
1258031 146749) 167736
125889 146871] 167853
126975 146973 167965)
126068/ 147078| 16808:
128150 147175; 16820

208514 250'1. 8
208802(250563

208947250736
209083250910
209236|351083
209381|251257
209536251431
308670251604
209815,251778
209950/251953
210105(252128

1253300




112 PRACTICAL EARTHWORK TABLES. [29-01—2950
TABLE )I.—Of Earthwork In Cutting or Embankment for various

Slopes for 100 feet length in Cubio Feet, Surface of Ground Lovel.

a¥
Eé $:1 |1 :2([19:1]2:1]12¢4:1
]

3:1

3:1

4:1

5:1 [6:1

106197
105270/
105343
106415

63118

31559| 42079,
81581( 42108
31603| 42137
81635; 42166
81846/ 42195
06| 31668 43384
81690/ 42253
31712| 42983
81734( 42311
31756( 42340

105851

105924
105997|
106070/
106142
1082154
106288|
108361
106484/
106507
108680,

81777( 43870
81798 42399
31821| 42438
31848/ 42457
81865| 42486|

31974 4268
B1996| 42661

106658
108736

107287
107311

107383

82198| 42924

42954

108118,
168193}
108267
108339,
-1084181

108045| 1

126287|
126824
126411
126498
126585
126678
126760|

127021
127109

127896

127984
128073
128158
128347
128334
128429
148510]
138598
138686/
138773

128861
128949

147376
147878
147480
147681
147688
147784
147888

148192

148394
148396
148497
148599/
148701
148808
148906
149008
149110}
149213
149814/
149416|
149519|
149631
149723

150236]

150387
150441
150544

151966

151469]
151572/
151675
151778
151880
im 2
153190;

188816
168483
168548

169478
169595
169711
169828|
169944
170062
170178
170294/
170411
170538]

170645
176762|

1716898/
171812

172873
122990

17857
“1787!
173814

5| $11557|253868

78903 ;

210895(262474
210540252648
210685252822 [
210830(252996
210976258171
211121253846
211266(258519
211412(253694

211708/254043

211848/254318
211994254892
212139254567
212285(264742
212431(264017
218576{255092
219723255367
2198681256442
218014[26817
21

93

218308/355067
2134521356144
213598/356818
213744(256498
313891 (256669
214037(366844
214189387020
21433b(967196
814476/967871
214689257547

214769|257738
214916(3578%%

13405¢] 21758,




29:51-3000] 8LOPE PORTIONS. 113

TABLE 1. —0f Enrthwork In Cutting or Embankment for various
Slopes'Yor 180 fest length In Cubio Feet, Burfaos of Ground Level.

1h:1|2:0(28:0 [ 3:1 (34:1 s:1 6:1
65318) 87084 108855 2177101261858
65857| 87148 108039 336 317858[261429
66401| 87202 109008 318008/261606
6544| 87961 109076 218183291768
65490( 87830 109150 218801261967
68584/ 87379 109234 318448/363188
05578 87438 10 218596363315
65628( 87498 10957, 318744262498
65667| 87567 109448| 181888( 153224 318898
65713 87616 109520 181424 163338 219040[263848
66706 87675/ 109594 181518 163481 219188263028
65800| 87784 109688 131602 168535 219556/253308
65845( 87794/ 109743/ 181691 158688 319484(263381
65888| 87858 109816( 181779| 158742 219682128559
65994| 87912 109850( 181868| 153846 319781263787
65078 87973( 109964 219929263915
66028 88081 110089 320077[264093
65067) 88090/ 110113 2303261364270
66112| 88160 110187 220874264449
66156( 88209 110266| 182818| 154865 2206321264637
66301( 88265/ 110885( 183403 154469 220071264808
68245( 88328 182493 154578 220820|264983
56380| 88887, 183580 164677] 330968/265163
66385| 88447 mewﬂ 154781 231117/265840
66379 88508 221266265519
66424| 48566 221414[265608
a6468| 88625 231563355876
66518) 88685, 331712/36605¢
665b8] 88744 221841266288
68608 8¢804] 188208/ 155407 222010266413
156511 233169(386580
33380




114 PRACTICAL EARTHWORK TABLES. [30-01—30:50

TABLE 11.—Of Earthwork in Cutting or Embankment for various
8lopes for 100 feet length In Cubio Feet, SBurface of Ground Level.

= |
3 trafrafsn]zoni2iin 31 (3401 (4151|601
]

I /

30°01| 83772} 45080, 67545 90060; 112575 135090| 157605, 180120) 226160370180
30°02] 83795 45060| 67590 90\%0\ 112650} 185180] 157710) 180249
30'03| 83B17| 45090| 67635 90180, 113725| 135270] 157815 180360| 225460270540
30°04; 83840 45120] 67680 90240} 112800) 185380) 157920 180480/ 235600270730
30°05| 83862| 45150| 677256 90800 112875| 185450 158025 180600| 225750270900
30°06| 38885| 45180 67770 $0360| 112950 185540| 158130! 180720 225900;271081
30°07! 33807 45310, 67815 90430 118025 135831 158235 180841| 226051/271261
30708 83930| 45240| 67860 90481) 113101| 135721| 158841 180961| 226302271442
30°09| 38953, 45270, 67906| 90541] 118176| b368L1| 158446( 1810821 226852(271622
30°10| 88975] 45800 67950 90601 118861| 185903| 156558 181202 226503271803

30°11 33998] 45831 67996 9066%| 118827 135992( 168657 181822| 226653/271984
30 12( 34021| 45861} 68041 907231 118402 136082| 158763! 181443 226804(273164
30°13| 34043; 45391] 68086 90782 118477| 186178 158868 181563) 226954272845
30°14) 340668; 45421] 68131| 90843 113552] 186263| 158978| 181684| 227105272536
30°15] 34088; 45451; 68177| 90902 118638, 136358( 159079| 181804| 227256|272707
30°16] 84111| 45481 68222 90P63| 113708| 186444( 159184| 181925/ 337406272888
30°17| 54134) 4551)| 68267) 91023| 113779) 136584 159200 182046 327557\273069
30718 34156] 45542 68812) 9108B8( 113854| 136625| 159896 182166 227708|273250
30°19| 34170| 45572( 68358 91144( 118980( 186715| 159501  182287| 227859273481
30°20| 34201} 45602 68408 91204 114005| 186806 1569607 183408| 328G

30°21| 34224| 45682| 58448) D1264) 114080| 136897 160713 182529| 228161278793
30°22| 84247 45663( 68494} 91335] 114156| 136987 159818 1826560| 228812278975
30°23| 84269| 46693| 68539| 91885 114283| 187078 159924| 182771| 228463 \274166
30°24| 84292| 45721( 68685| 91446] 114807 137169] 160080; 182892 228614/274387
30°25| 34815| 45753 68630! $1506| 114383| 137359( 160188| 183012| 2238766274519
30°26) 34388| 45783 68675) 91667| 114458| 1873560( 160243 188134 228917274700
30°27| 34360| 45814] 68730 $1627| 114534 137441 160348, 183255 2329068/274882
30'28| 34388, 45844 68766 91688) 114610 137532) 160454! 183376 3292301275084
30°29| 34406 45874 68811| 91748) 114686 137628| 160560] 183487| 238871275245
30°30( 34428] 45906| 68357| 91869 114761 187713| 160666] 188618| 229528/275427

30°31| 84451| 45985) 68902] 91B70| 114837| 137804| 160772] 183739 229674)375609
30°32| 34474 45965| 68948| 91980| 114p12| 137895| 160878 183860 229826/275791
30'33| 84497 46095| 68998( 91991| 114989/ 137986 160984| 183982| 229977|275978
30°34( 34519 46026| 89089 92051} 115064( 188077| 161090 184103 2801291276155
3035 84549| 46066| 69084| 92113) 115140( 188168| 161196| 184224] 250281276887
30-36| 34565) 46086| 69130( $2178| 115316( 138258| 161303( 184846 230483(276619
3037/ 84588| 46117 69175 92384; 115292 186351 161408| 184467 230584 376701
30°38( 84610( 46147 69221) 92384, 115368 138442 161515| 184589| 330736|276888
30°39( 34638| 45178| 69226 92355]’ 115444| 138588| 161622 184710| 230888277066
30°40] 34666 46208 68312 93416 115620| 138634 161728 184883 281040277248

30°41] B4679| 46238| 69368( 92477 115596| 138715/ 161884| 184954 231192)277430
69403 93688} 115672 138806] 161941 185075| 231344|277613
69449 93588 115748 138898| 163047| 185197) 281495/377794
115834| 138989 162154! 185819/ 5B1848/277978
115900] 139080( 163260/ 185440( 381800)278161
115976 139172 l62367| 185562 281928278348
696311 92841 116051 189262 162472 185632] 232108/278533
69677) 92903| 116129 139355) 163680 185806| 282258(278709
82/ 69728 92964] 116205| 139446 162687| 185928| 282410278898 |
69769| 98035 116281/ 139587| 163798 166050) 283562279076




30-51—31-00]

SLOPE PORTIONS.

115

TABLE 11.—0Of Earthwork In Cutting or Embankment for various
8lopes for 100 feet length In Cublo Feet, Surface of Cround Lovel.

1:1(14:1

\

=

2i:1

3:1,34:1

30'51| 34907
30'52| 34930|
30°53] 34953
30°54( 34976
30°55| 84899,
30°56; 85022
30°57| 36045
30'58| 35068
3059 85001
30°60) 35118

30-61) 85136
30°62| 36159
30°63| 35182,
30°64| 35205,
30'65: 35239,
30°66| 35251,
30°67| 35274,
30-68| 35397,
3069, 35320}

30°70| 35343

3071 36366
30°72| 85839
30'73| 36412
3074/ 85436

30°77) 35505
3078 85528
30'79] 35551
30°80| 85574

30°87| 35736
30°88| 35758
30°89) 85782
3080 35805

30°91 35829
30'92| 85852

0| 475886| 71379

46543| 69814
46574 69860
46604) 69006|
48635| 69952
46685 89993
46696 70044
46726| 70089,
46757 70185
46787| 70181
46818| 70227

46849| 70273]
46879) 70319
46910 70365
46940 704111
48973 70458
47003/ 70503
47032| 70539
47063| 70695
47098, 70639
47124 70687

47135/ 70783
47186| 70779
an 70835
47247| 70871
47278} 70917
47309 70963
47340 71009
47370] 71056
47401] 71102|
47432| 73148

47463] 71194
47494) 71249
47524; 71287
47555| 71338

47617 71435)
47648| 71472
47679 71518
47710| 71564
47740 71611

ATTYY T1657]
47802 71703,
47833| 71760]
47864/ 71796
47895 71848
47925) 71889
47957 71939
47688 71983
48018( 72028
48050| 72078)

93086/
98147
93308
95269)
93330
93891
93452
93514
98575
93686

23697
937881
93820
93881
93942
94004,
94085
91126
94188;
94349!

91310;
94873
94438
94495,
9i536;
94618
94679,
94741,
94802
94864!
94926{
94987
95049|
95111
95172
95234,
95206
96357
95419,
95481l

90543'
85605]
95666,
95728/
95780/
95852
95014/
95976]
96038
94100

l 116357

116484
116510
1165686
118663
116739]
116816
116893
116968
117048

117122
117198
117275
117851
117428
117604
117581
1176568
117734
117811

117887
117965
118042
118118|
118195
118372
118349
118426
118503
118580!

1186071
118734
118811
118888
118965
119042
119120
119197|
119274
119381

119438]
118506
119583
119660
119788,
119815
119893

120185/

139629 mpoo‘ 186173,
1897211 163007, 186294
139819 163114; 136416
139904/ 168321 186538
139995 163328| 186660
140087 168435; 186783
140179] 163542] 186905
140270| 168649| 187027
140363 163766| 187160
140454 1038631

140638 164077| 187517

140730] 164175| 187639
140821| 164292| 187769,
140914] 184401 187884

141005| 164506 188007

141097| 164614! 188130
141189| 164721 188252
141260 164837, 188375
141873| 164836! 188498|

188621
188744/
188867,
141742; 165966] 188990
141884 165473] 189112
141927| 166581 189236|
143019| 165689 189359
142111| 165795| 189483
143204 165904r 1896805

141466 165043
141658{ 165151
141650; 165258

142296 166012
143388| 166120, 189851

142481] 166228) 189974

143573| 166386 190088|
142666| 166443) 190321
142758| 166852] 190344
143851| 186858( 190468
142944| 166767/ 190691
145038( 180878 190715
143138| 166084 190838
148321 167092 150862

143814 167200 191085
148407} 167308/ 191209|
143500; 167416 191334
143593) 167525| 191457
143685! 167683| 191680,
148778; 167731 191704
148871| 167850| 191828
143964/ 167388| 191952
144057; 168067| 192076
144150] 188175 192200

187272
140545 188905 187394

189728/

{

|

4:1|5:l 8:1

283616'279258
232868(279441
79024
338173378807
283831279991
288478(280174
233631280357
933784(380841
283337280724
234090280908

234249\78"092
284896{281276
2345491281449
234702|281648
254881(281827
235008(282011
233162,282195
235316282879
2354661382663
285622|289747

235774(282981
286930:983118
236088/288300
286237/283484

236644(283658
236698/284038
286852/284228
237006{284407
287160[284593

287314{384777
287458284962
2B7823(285147
287776(285382
237931 (285517
338085295703
338289285887
238394{28867.

238548/286258
238708/268443

8368857(286628
298012(286814
230166286990
239821(287185
299476(387671
289630(287686
239785/987T42
2BEP40I287928
240098288114
$40250;285800




116 PRACTICAL EARTHWORK TABLES. [31-01—31'50

TABLE H.—0f Earthwork In Cutting or Embankment for vgrious
Slopes for 100 fest length in Cublo Feet, Surface of Ground Level.

1§:3{2:1|24:1 | 3:1

=
%”l! g:1(1:1 34:1|4:1|85:1|86:1
L]

7312)
72167
73315
72959

48081 144243
144385

144430

168284

240405/288486
1668890;

160158

241647289976
145081| 169262| 193442( 341802200163

121880|

121758|
121836
131914

123461

133588
183618
122698
122774
-123853|

132981
133010/
123088
128166
13334

136828
128408}
128481

145178
145268
145862
145455
145548
145643
145785
145839,
145932
148016/

146110

146058|

147047
147141
147235

147894
147988|

169871

170363]

170461
170570
170680]
170789
170898
171008|

71171

171237|
1718386
171448

171565

198566
193631
198815
193940
194064
194189
194314

194688
194813

195438

95568
195688
1958131

195988

241968200350
242114(290836
242369200738
243435200910
2435811291097
243786(201284
2428921201471
248048(201858
249204|201845
248360/293032

243516(292319
243672292407
243828(202594
243984392781
24!141\292969

293156
293344

2446101293533
244766293719
244922203907

345079,294098

5328
248176296411
246853/395600
246190/305788




315132001,

SLOPE PORTIONS.

TASLE 1L.—Of Earthwork In Cutting or Embankment for various
Slopes Tor 100 feot length In Cublo Feet, SBurface of Ground Lovel,

117

1:1

H:1

2:1

zh:l‘ 3:13§:1

6:1

49644
49475
49707|
49789
40770
45802
49838
49865
438061
49928

49980

30244

50276
59308
50840]
50371
50403

74466
74513
74561
74808
74655
74708
T4750|
74797
24845|
74892

74939
14987
75084
158082
75129

99288
- 99851
99414
89477]

99983

78177
75224

7537

75411
75

100553]

7
7555
75605

85| 7565:

157
b3

100743
100808|
100870,
100933

124

75891

101188,

7
769861

51
101318/

49!

570/

9617
78388)
76278)
76831

101688
101677
101761

124110
124189
131288
134848
124425
124504
134583
124662
134741

58( 124820]

124899
124978
125057!
125186
125215
195294
126374
126453
125632
128611

125675

126484
126564
120644
136723
136803

508! 1

137121

148989
149037
149121
149216
149810|

149689
149784

149879
149974]

150788

150829|
150924/
151019
151114
151200
1513051
151400
151495|
151691
151686

151781

178764,
178864
178975
174085/
174195
174808
17441861
174527
174637
174748

174839

248168

207864
498085
198343

498099

249482/299376

249640

299588

3;19198 399757

260114
250373
250481
250589

300187
300327
800617
300707

250906
251064

25122]30! 467
t

301087
301877

301687
501848

5 81
252810408873

252988
303508 258128
639 358987




118 PRACTICAL EARTHWORK TABLES. [3201—32:5Q
TABLE H,—0f Earthwork in Cutting or Embankment for varlous
Slopes for 100 feet length In Cuble Feet, S8urfaoce of Cround 'Lovel.

e
2%

CE *:1“:1i“=1
o8 ! :

2:1 2% l‘!l 34:1|4:1|58:1

[ el B

32'01| 88424 51282 76848”02464; 188080| 158696 179312| 204928 258160\307592 [’
8202| 88448, 51364 76896(102528! 128160| 158792 178421 205056 256320(307584 |
32'03| 38472 51395 76944{102592 128240 153888 179588 205184 7718 |
T2'04| 38496 51328 7€992(102656 128820 153984 179648| 206819 256640/307968 |
3205 SBHO‘ 61360 77040102720/ 128400| 154080 178760 205440| 256801 808161
32-06| 83687) 61393 77088(102784] 128455| 1564177 179868| 205569 266911308353
32'07| 38668 51434 77186/102848| 128561 164273 179985 205697 357121308515
3208 88592‘ 61466| 77184102v18) 128641| 154368| 180097 205825) 357 788 '
32'09| 88616, 51488 77288102977 128721 154465| 150300 206954| 2574421308930

32'10; 88640, 51530/ 77281{103041] 138601) 164561 180832 206082 267603/309183 |

51658| 77329/108105 1288811 154658 180434 208210 257763|309316
51585 77377|103169| 128962| 154764| 180647| 206339 257924/509508

211 58654‘

3213 81617| 77425(103234| 129042| 154851 180669| 206467 358084309701
32'14, 52648 77473/108298] 120124) 154947 180771) 206596 288245309894

32°15] ﬁlGﬂﬂ 77532(103362 129208 155043) 180884| 206724 358406/310087 |,

32°16| 51718| 77570(103427, 139285 155140| 18(996| 208853 258566/810280 |
3217 51745 77618108491, 129364 155236( 181108 206982 2568727310472
3218 61778 7 129444| 156333 181282| 207110 258886:310666

3219 51810| 77715108620 129534, 155439| 1B1834| 207339 250045(310869 |
¥ 77768)103684! 130608 156526 181447| 207868] 259210i311062
77811[103748] 129636] 155628| 1816601 207497 259371\3!1245

77860:103818) 120766] 155719| 181672] 207626] 259532(311489 3

77903!03371} 129847| 155816! 181785! 207755! 259603811633 |

77956/108943; 139927 165913| 181898| 207884 359864(311825
780051104006 130008) 166009) 182011| 20801%] 260016312019
76063{104071| 180088 156106 183124 206142| 340177/312312
78101|104185| 130169 156308| 182237| 208271 260888(312406
78150/104200| 130250 156300/ 182350/ 208399; 260500/312600
78198(104264 180330 156397| 189453| 208539| 260661(312703
78247(104829; 130411 156493 183577 208658 260822(8129687

I
78295/104304| 130492 156590| 182689 208787 260984(¥13181 [
78844/104458 130578) 156687 182802) 208916] 361146/813375
78892(104528| 130654 156784 182916 209046) 261807/318568
78441|104588| 130734| 156881| 183038 209175 961460(318769 |-
78489/104653) 130815| 156978| 188141 209304( 261631318957
78588|104717| 180698 167075| 185355 209434( 2651792314151
78586(104782 130977 157178 183868| 209565 261964|614345
78635(104848| 1891058| 167270| 183481| 200695| 363116(314589
78688{104911| 181189 157867| 183595 209823| 263278314734
78732(104976| 131820 157464] 183708| 209952 262440/314928

787811106041 | 181501) 167561 188821| 210083| 282603315182 |
1318891 1576568 189885) 210311/ 253764318317
788781051'10 131463| 157756| 184048| 910841| 252926(815511
181544] 157858| 184163( 210471) 268088(3156706 |
78975106300 181625( 157950| 184375 210600| 268251(316801
7902 181706] 156048 184889| 210730( 263418/336095 |
7907 80 131788] 158145 184503 £10860( 265575,516290
7 495| 181869 158243 184616/ 310990 268788(816485 b
B 791 181950( 158840 184780| 911120/ 263500/316680

t 182031] 158437| 184844 auzun{ 64063/316878

-
m




32:51—3300]

SLOPE PORTIONS,

119

TABLE il.—Of Earthwork in Cutting or Emhankmant for various

8lopes for

100 feot length in Cubio Foot, S8urface of Ground Level.

g:11:

13:1(2:1

59634 53845
52878
52910

63948

39829

39853| 63138]

39878
89903
39927

58171
53203
63236|
58268
53301
53334
53366
58399
53433
53464

53497
b3589
53663
83596
58628
53661]
53694
53726
53759
68793

79267
79316
79385

105690
105755
1058

2:1

79414
79463
79512
79560

73608]

105885

106950!
106015
106080

106146]

oEl106211

7
79707

79758
79805
79854

106841
106406

106278

106472

1829986
138008,
18309y
188171

79952(10660!

183358

8000310866

193834

80050
80093
801

1067383

10§798

183418
133497|

183679

1069

80197

80246[10699

183661
153743

107080
107125
107191
107266

80295
80844
80893

80442

80491/107322|

389)

Py
53

80639107518
80688(107584)

80787(107650

194398
134480]

134562

80786,
80838

80934

107715]
!01781

7
107913}

134644
134726
184808

81088{108044

81131
81181

108175

108241

81230
8127
81

103307

8

1477

108636

81627
815761

108702}
108788|

81875)

108900]

T
{

|3:1
|

158585
| 168683
« 168780
: 158528|
| 158925
! 150038
| 159121
169218
| 169318|
159414
|

|
| 159512
| 1569610
159708
159803
169903
160001
160099
160197
160295
160393

160492
166590
160688|
1607886
160884
160983|
161081
161179
161278
181376

161474/

181578

163361
162460

33:1

184968
185071
185185
185299
185413
185527
185641
185785
185889
185988

186097
186211
186325
186140
186554/
186585
186788,
186897
187011
187126

187240
187358
187469|
187584
187698
187813
187528
188042
188157|
188272

188387|

4:1

2118380
2115101
211840
211770|
211900/
212031
213161
212491
212423
212553

212682
212818
212943
213074/
213304

213835!
313466
213598
218727
213858

213988
214120)

214261

214882
214512

216168,

215399
218480,

215669,

215693

215824,
215956’
2160?1

5:1(6:1

264225
264388
264550)
2647138
264876|
265088
365301
265364
2685637
265890

265853}
266016/
266179
266842319611
266506(319807
256669320003
266833320199
266995320395
267159 330591
267322(320787

267486|320988
267850821180
267813/321878
261977|321673
268141321769
268304(321966
268468538163
268632822359
288795322555

317070
817265
817460
317655
17851
818046
318241
818437
818633
318838

319024
819219
819415

269134/332940
! 2694531

2706033347425
324920
335118
335316
325518
$71426(335711
271590325908
371775326106

270767)




120 PRACTICAL EARTHWORK TABLES, [3301--33:50

TABLE 11.—Of Earthwork in Cutting or Embankment for various
Slopes for 100 feet length In Cublo Fest, SBurface of Cround Level.

- o5

23 : i1z
1] F:1|1:0(1§:12:1
=g

24:1

3h:1

4:1/58:1

6:1

40862( 54483 817

40937( 54882 64
40961 54615| 81923(109230
40986( 54648/ 81972109396
41011| 54681 83032/109362
41036| 54714| 82071109429
41061 54747| 82121109495
41085| 54780 62171(109561

41110( 54814
41135 54847| 82270|109698
41160( 54880 83820/109760
41185| 54918
41210| 54946 82419/109892|
41234/ 54979( 82469(109959
41259( 55013 82519/110035|
419284 56046| 53568110091
41309| 55079 82618|110158
41334 55112| 82668(110384

41859] 55145( 83718{110290)
41884 65178| 82768110857
41409| 58213| 82817[110438
56245( 828671110490/
56278( 82017(110558
55811 83967[110628)
55346 88017|110689)
55878 88087/110756|
55411| B8117|110822)
56444 881871110889

8/ 55478 83317(110956/
55511( £3367)111033/

8 55711 83567111428
85745 85617(111489)
5| 55778 886632{111558)

58811| 88717]111628]
55845] 83767(111s
’ 88817

40887| 54516( 81774/109083) H

186868|
186951

187034
1871%7

137780|

187863
187946/
188029
188112
188195
138278
188363}
188444
188528
188611

188694

189861 1

189420)

138528,
18 1

163449
168548
163647

164044
164148
164342
164341

164441
1684540
164640
164789
184838
164933

165336

165436
165635
185685
185783
165884/
185934
168084
166134
166234
186533|

186438

190691
190806
190933
191037}
191168
191269
101884]
181500]

191616]
191733

191848

193776]
192892

198008

194058,

194173
194289)

217933) 372416/326898
218064| 273580(387096
218196 272745(337204
218328| 272910327493
218460| 273076(327691
218598| 273241/327839

218735 273406

218857 278572328286
8484

218990| 2373787

219122

219254 274063338883
219887| 274388329080
219519| 274399/320279
218652| 274565/839478
219784( 874731(839677
219917( 274806/329876
220050| 275082830075
230183 275228(830274
230815| 275394380478
220448 375560380672

220581| 375726(880871
220714| 275892(381071
220847| 276058(881370

220980| 276224
221113 276391

881469
331669

S21246) 276667(
221879| 276733
231513 876889
221845( 277066
291778 877333

351868
(382068
332268

221911/ 277388
222022
222178}
2232811
232444
222578




33:51—34:00). SLOPE PORTIONS. 121

TABLE 11.—0f Earthwork In Cutting or Embankment for various
!Iopu for 100 feat longth In Cublo Feat, Surfage of Cround Level.

23
-:;-"g,, §:1 | 1:1 {14:1| 2:1 | 24:1 3:1 | 34:1] 4:1 5:1 6:1
wg

33'51| 42109 56146 84219(112292| 140365 168438
33'52/ 42135| 56180 84269(112859 140449 168539
S3'53| 42160| 56218| 84320(112426 140533 188639
33°84| 42185 56247| 84370{112493| 140616| 168740)
38°55) 42210 562801 84420112560| 140700 168840
33'56( 42235 56314| 84471112627 140784 168941
33'57| 42260 56847] 84521(112894| 140868 169042
33'68| £2286| 56861 B457I(112762| 140952( 169142
3359 42811| 56414 84622/112829| 141036 169248
$3°60| 42336 56448 84672|112896) 141120 169544

196511| 224584 280730386876
196628] 224718| 280898/337077
196746/ 224852( 2810651387278
196863 224986 281288(38747%
196980| 225120{ 281401/837681
197098( 825255| 281568|337882
197215| 225389| 281736/338083
197838¢ 225623] 281904 388285
197450 225658) 282072388488
197568| 225792 282240(383688

33°61| 42361| 56482| 84722|112968| 141204| 169444
33'62 42386| 56515) 84773(113080| 141288| 169546
33°63| 42413] 56549 84823(113098| 141372| 169647]

-G4| 42437| 56582 84874(113165| 141456| 169747
42463| 56616 84924(113282( 141540| 169848
42487| 56680| 84975(113300| 141624| 169949
42518 56688, 85025(113867| 141708| 170050,
42538) 56717 85076/113434| 141798 170151
42568 56751 85126|118502| 141877 170252
42688/ 56784 85177113568| 141961 170853]

197686 225926 282408(338800
197803) 226061| 282576/339081
197921( 226195| 282744 336298
198039| 226330| 282912339495
198156] 226464/ 283081339697
198274| 226599 283249339899
198392( 226784 288417340101
198510/ 226868 283586340808
198528( 227008| 283754[840505
198746| 227188| 283922(340707

42614| 56818( 85227|118636| 142045 170455
42639| 56852| 85278|118704( 142180| 1705566
33'73 42664| 56886| 85328/113771) 142214 170857
33'74| 42690( 56919| 85379(113839( 142298 170758|
33'75| 42715| 56955 85480 118906 142383| 170859
42740( BE987| BE480/113974] 142467,
57021| 855811114041 142559
57054| 85582/114109| 142634
57088 85682(114176] 142720/
57122| 85683(114244| 142805

87156 85784114812( 142889
57190| 85784114879 142974
57223 85835|114447| 148059)
87257] 85686(L14515] 148148
57291| 85937|114582 148228
57825, 85987]114650( 143312
57859 86038{114718| 143897
57393 860891114785| 143482
57427| 861401114858 143667
57460( 88191(114921( 148651

57494} 86343(114989] 143736
57528] 86292(115067 143821
575682 86348115124 148908
57596) 86394/115192( 143990
57680| 884451153680 144075]

864961115328

198864( 227273| 284081 (340909
198982( 227408| 284260341112
199100 227548( 284428/341314
199218| 227678| 284597|84161¢
199336 227812( 284766/34171y
199454 227048] 284934(341931
199572| 228088| 285108(342124
199690 228218| 285272(342327
189809| 228353] 285441542528
199927 228488 285610(342782

200045 228623 2857701342685
200164| 228758
200282 2288“
200400| 229029
200519 229164

229300/

260756 229485
200875 229571
200898| 229706)
201113| 220842

201280 229978

4276




122

PRACTICAL EARTHWORK TABLES. (34103900

TABLE Hi.—0f Earthwork in Cutting or Embankment for single
8lopes of 100 feet langth In Cubic Feet, Surface of Ground ‘Level,

height Inoreasing by ‘1 foot.

22
3
Ha
3410
34°20
3430
34'40
34’50
34°60
34'70
34'80
3490

35700

3510
3520
35°30
3540

g:1 1118

\

T
!
\z: t|20:1] 3:1

3}:1

48605 58140,
48861) 58482
44118] 58824
44376| 59168
44584| 59512
44893 59858
45163| 60204
45414| 60552
45675 60900
48987| 61230

46200) 81600
46464 61952
46728| 62304
46993| 62658
472069/ 63012
47526) 63368
47798| 63724
48081 64082

48870 65160
49141 65522
49413| 66884
49686| 66248
49958/ 66612
50233| 66978
50608| 67344
50784| 67712
51060( 68080|
51337| 68450

51615| 68820
51894 69192
52173( 69564
52453 59938

0| 52734( 70312

58016| 70688

87210
87723
88236
88752
89268
89787
90306
90828
91350
91873

92400
92928
93456
93987
91518
95052
| 95586

98283

99872
99918

I
11628w
116964
117649
118336
119025
119716
120409
121104
121801
1223500

123201
123904
124609,
125816,
126025;
1126736|
127449!

96123[128164
48330| 64440) 96660(128881;
48600 64800| 97200(1296001

i

i
97740180321,

1810441

988261317691

132496:
183225

100467
101016/
1015684
102120}
102675|

103280
103788
1043846
104807
105468
106032

133956
134689
(185424
136161
136900

137641
138384
139129

140625|
141396

53998| 71064

106596

142129,

53581| T1442
53865| 71820
54150 72200

54435 72580
54721 72962
B55008| 73344
55296 73728
55584 T4112
56878] 74498

107163

142884

10730
108300|

148641
144400

108870]
109443
110016}
110592
111168
111747
112526/

1456161
145924
145689
147456
148225
148996
149769

56168| 74884
56484 ToRl,
56745] W5860)

112608
113490

150544
151821

57087 76050

114075

152100

139876

145351
146205
147060
147920
14828
149645)
150511
151380)
152251
153125

154001
154800]
158761
156645
15753
158420
159311
160205
161101
162000!

162901
163805
164711
165620
166531
167445
168361
169286/
170201
171125;

172051
172980,

174421
175446
176473
177504
178537
179574
180613
181656/
182701
183750

184801
185856
186913
187974
189037
190104
| 191173
192246
193321
194400

195481
196566
197653
198744/
189837
200934/
202033
208136
204241
205350,

206461
207578

173910; 208693

174845,
176781
176720

180600
181451

2098144
210¥37)
212064/
218193

5| 214326

215461
216600

217741

182405 218886

183361
184320,
185280
186245
187210}

-188180)

189150)
190125

220033
\ 221184

223494
224658
225816
226980
228150

222386/ 2

208481
204687
2056885
207088
208293
208503
210713
211932
213151
214375

215601
216832
218065
219303
2205431
221788
223085
224287
225541
236800

228061
229327
230595
231868
223143
234423,
285705
236112
238281
2395751

240811
2421721
243474
244783
246083
247408
248725
260047
251371
252700

254031
255367

232562
233928
235298
236672
238050
239432
240818
242208
243602
245000

246402
247808
249218
250632
252050
253472
254898
256328
257762
259200

260642
262088
263538
264992
266460
267912
269378
270848
272822
273800

275262
276768
278258
279752
281250
282752
284258
265768
287982
288800

290322|

290702(348843 |
292410(350892
294122(852947
295840[355008
297562[357076
289290[359148
301022361227
302760(363312
304502(365408
306250(367500

308002(369603
309760371712
811522373827
813290375948 |
315062(378076
316340380208
31! 47

320410384492

822202(386643
3244

325802(390963
327610(393182
828422395307
331240|397488
333062399675
334890(201868
836722|404067
338500(406272
B40402|408488
342250410700

344162412928 F
345960/415152
347822(417387
349690(419628
851562/421875
353440424128

357210/428652
3591020430528
361000433200

488

864810/437772
3667231440067
368640442868
870562(444675
872490/446988
874422449307
376860451632
. B78302/458963
380250{456300




39104401

SLOPE PORTIONS,.

123

TABLE 11l.—0f Earthwork In Cutting or Embankment for dnglo
8lopes of 100 fest length in Cubio Feat, Surface of Cround Lovel,

helght Innreulns by 1 foot.

39°10| 57330| 76440)
39°20{ 57624] 76832
39:30| 57918/ 77224
39°40| 58213! 77618
39'50/ 58509] 78012
39 60| 58506| 78408
39 70| 59103] T804
39°80) 39401] 79202 118803158404| 198005
39°90| 597001 79601119-}{"1'1\)9201 1990U1
40°00| 60000] 80000} 20060{160000] 200000

80400/1 20500 160801| 201001

828241 5.1956/165649| 207061
83282(124345/166464) 208080
40°90] 62739| 83640|195460(167281| 209101
41-00] 63087} B4050\12075/168100] 210125

4p°10] 60300
40°20| 60601| 80802/121203]161604| 202005
40°30] 60903 81204/121404'162408] 208011
40°40| 61206| B1608/1224]2/163216| 204020
40-50| 61509 82012(123016/164025] 205031
4060/ 61813] B2418(128697/164836| 206055
S 62118
62424

41°1 | 63335) 84460)126600/168921] 211151
41°2 | 63654 84512|127308/169744 212180
41°3 | 63963] 85264(137926i170569] 218211
41'4 | 84273| B5698128547/171896] 214245
41'S | 64584 B6112(126168]172225] 215281
41°6 | 64896 86528|1997921173056; 218320
417 | 65208| 86944[130416/173889) 217361
41°8 | 65521 87362(131043]274724 219405
41°'0 | 65835 87780|131670{175561] 219451
42'0 | 86130| 88200{132300/176400] 220500

42°1 | 66465| 88620(1320301177241) 221551
42'2 | 66781| 89042133563/178084] 222605
42°3 | 67098| 89464{134196[178929] 223661
42'4 | 67416 §98981134832(179775| 324730
42°5 | 67734| 903121135468(180625| 225781
42°G | 68053 90738(136107(181476| 226845,
427 | 68373| 91164/136748[182829] 227911
42°8 | 68694 y15921137388(183184] 228980
429 | 69015] 92020/138030[184041( 230051
430 | 69337| 92450{1386735[184900) 281125

43'1 | 89660| 92850(139320(185761| 282201
43'2 | 69984 933121129968|186624| 233280)
43'3 | 70308| 93744({140616|187489] 2343681
434 | 70634 94178/ 141267{188366| 285445
433 | 70959| 94612/141918(189225| 236530
43°6 | 71286] 95048/142572(190096] 237620
437 | 71613| 95484{143225!190969] 238711
43-8 | 71941| 95922(143883(191844] 230805
439 | 72270| $6360144540{182721 240901,
Y440 | 72500 %sm’un 06i193600| 242000}

|

237606
288801
2400001

241201
242406
243618]
244824
246087,
247254
2487438,
249696
250921
252150

253881
254616
255858
257094
258387
259584/
260833
262086
263341
264600

265861
267126/
268393
269664
270937
272214
273493
274776
276061
277360

278641
275936,
281233
282534/
283836

I
®
=

290400]

2 2
231‘41") 2

267540}
268912/
.,4 70284

280000

281401
282807
284215
285628
287043,
288463
2898854
291312
202741
294175

285611
297052
298485
299943
301393
802548,
304305)
303767
307281
308760

316151
811647
318125
314808/
316093
317583
319075

320672

322071
828575

825081
326592
828105,
829623
331182
332668
834195,
885727,
337261

388800,

305762
307328|
8398

320000

321602
323208,
324818
326482!
3280301
329672
331298
332928,
3345621
336200/

337842
339488
341138
342792,
844450
346112
B47778
349448,
351122
352800,

354482
856168
357858
359552
361250
362872,
364658
366368
368082|
369800!

371522
873248,
374978,
876712,

878439
880192
351938
388688
885442
387200

3822(\25
3842601

886122,

2| 388090(465708 |
350062/468075
392040470448
394022472827 |
396010/475212 |
3980021477603
400000]480000

402002,

404010 /484812

406022,
408040|

410062492075

412090
414122
416160)]
418202

458648 |
461092
483347

482403

487227
459648

194508
496947
499392

300

422302,
4243860|
426422
4284
43051

4826405

434722

436810/5
4389025
528200 |

441000

443102
445210)
447322

449440/539328 |

451562

4587105
4558225

437960
460102
462250

464402!

506763
509232
011707

534252
536787

541875

570288
572907

68

501843 |

531723 ['

554700 F

557283 |
1550872 L
562487 |
65066 [
51(567675




124  PRACTICAL EARTHWORK TABLES., [441—490

TABLE HI1.—Of Earthwork In Cutting or Embankment for singile
8lopes of 100 fest longth in Cublo Feat, Surface of Ground Level,
helght Inoreasing by ‘1 foot.

26
%‘E o0 1:1(04:1 (28 |[20:1(3:1 |34:1/4:1|5:1[6@:1
K]
44°1| 72930 97240145860i194481 243101| 291721| 340343 388962 43
44°2| 73261| 97652(146523/195364| 244205| 298046| 341887) 390728| 488410(586002
443 | 73593| 98124|147186196249| 246811 204373| 343435| 392498| 490622588747
444 | 73926/ 98568 147352[197136 246420| 29570+4| 344988 394272| 492840|591408
44'5| 74259 99012(1485181198025| 247581 297037| 346543| 396050| 495062(594075
44-6| 74593 99458/149187(198916| 248645 298374 348108| 397852) 497290/596748
| 447 | 74928 wmums}meas 249761 2997131 319665| 399618( 499522599427
44°8 | 75264(100352(150528(200704| 250880( 301056 851232 401408 501760/602112
44°9 75600/100800(151200/201601| 252001| 802401| 852801| 463202| 504002/604803
450 | 76937|101250(151875(202500( 2563126| 303750 354375 405000| 506250607500
451 | 76375(101700(152550(208401| 254251| 805101 355951 406802| 508502/610208
48°2 | 766141021321 203304 255380 306456 357533( 408608| 510760612012
453 | 76953/102604|153906/205209| 256511 307813 859115 410418( 518022l615627
454 | 77293/108058(154587(206116| 257645 309174 360708 412282| 515200618848
45 5| 77634/108512|15 7025| 258781 810537 362298 414050| 517562621075
456 | 77976(103968|155 936| 2569920 311904| 363888| 415872| 5198401623808
465-7 | 78318/104424]1 49| 261063( 813275 365487 417700 522124626547
45-8 | 78661(104882(157323(209764| 262205| 814646) 367087 419528| 524410/629292
45-9 | 79005(105340(158010/210681| 263351| 316021 368691 421362 5267
460 | 79350(105800{158700/211600| 264500( 317400 370300| £28200| 529000/684800
461 | 79695(106260|159380:212521| 265651| 318781| 871911 425042| 531302/637568
46°2 | 80043(106722|160084(213444| 266808] 320168| 375530| 426892| 533614640832
463 | 80388(107184{160776(214369| 267961| 321538' 375143 428738| 43107
464 | 80736/107648(161472(215396| 269120| 322044| 376768| 430592| 5382401645888
46°5 | 81084(108112(162168(216225 270281| 824387 378393| 482450| 540562648675

48°8| 81438 10B573/162867217156 271443 325784) 380028| 434512| 542890651468
48°7 | 61873/109044(163566(218088 272611| 827133( 881655 436178| 545223(654267
46°8 | 82134109512(164268|219024| 273780( 328536/ 383292 438048| 547560[657072
46.9 | 82:85/109930/164970/219961| 274951| 329941( 384981| 439912 549902(659888

47.0 | 828387/110450(1 276125( 381380/ 386573 441800 552250[662700
4 47-1| 8318011 1 1|221841) 277301( 332761| 387223 448682| 5546021665528
47-2 | 83544/111392(16 278480| 834176 389872| 445568| 556960(668353
47-8| 88898(111864(167797|223729| 279161| 385693| 391526| 447458 559822/671187
4 474 | 842353(112338(168507(224676) 280845 B87014| 893183| 449352 561690/674028
475 | 84609/112812|16921 282081| 838487| 394844 451250 5640631676875
476 | 84966/118288 6| 283220| 389864| 896508| 458152| 566440679728
477 | 85333|118764(170647|227529| 284411( 3412608| 398176| 455058| 568823682587
47 8 | 86681|114242/171563) 4| 285605) 842726| 399847| 456968] 5712101685452

47°9 | 86040(114720|172081 (229441 2868?’3 844161| 401522| 458882] 575602688328
48°0 | 86400[115200(17 00| 2! 345600| 403200] 460800| 576000(681200

1 481 s6760115680/178521 [251861| 289201 347041| 404881] 462722
482 8712111616201 290405| 348486| 406567| 464648
48'3 | 87489(116844)174967,205289) 391811) 320033; 408256 486578
1 48°4| 87848[1171381 4356 292820 851881 409948/ 468512

488 176419/285225) 394081| 853837\ 411644| 470450]
jasg 1771471986196 $95215] B54204( 413348 47:
487 778771287169 286461| 858753| 415046| 474338

488 78608/9881.44 307680] 857316| 416752), 476288 59 482 |
1 489 179341{23012| 298901) 858681| 418463] 4 597802|717568
1 490 50180075(240100| 800125 860150| 420175 720300 -




491--540] SLOPE PORTIONS. 125

TABLE Jil.—0f Earthwork in Cutting or Embankment for aingle
8lopes®of 100 feet length In Cublo Feet, Surfase of Ground Level,
height inoreasing by "1 foot.

= <

%E §: !1:11;:1‘2 24:1 | 3:14 34:1(4:1)6:1]| 6:1

GE | :
i - ! !

49.1 90405120540180810{‘241081 801351| 861621| 421891 482162 603703(728248

49.2 | 90774/121052|181548242064| 802580! 363096| 435612| 484128( 605160l726192
49'3| 91143/121524/18! 8‘1\245049L 308811 364673| 425336, 486098 607622720147
494 915131220!5118‘1(\27.244036 805045| 366054 427068| 488072| 610090(732108
49.5| 91884/1225121183769 245025| 306281 367537) 428794| 490060 812562|735076
49°¢ | 92256128008(184512246016| 307620 369024| 130536 492082] 616040798048
497 | 92628(123504 135257‘247009 B08761| 370513 482264( 494018( 617522(741027 |
49°8 | 93002(124002/186003:248004 310015/ 372006( 484007| 496008 620010744013

499 | 93875(124500/186751249001) 311251 378501| 435752| 498002 622502(747008 |
500 | 93750 312500 375000 437500 500000( 625000(750000 |

50°1 | 94125)135500(188251/2531001| 318751 376801( 489252 502002 627502|753003

80°2 | 94501/126002(1 315005 878006 «441007] 504008( 630010756013
503 | 94878(126504/189757|253009! 316261 879513 442766| 506018( 632522(759027
50°4 | 95356(127008(190512,254016| 817520) 381024| 444528| 50B032| 635040|762048
§0'5 95534127512191269255025 318781| 882537| 446294| 810050| 687562(786075
50°@ | 96013128018(192027256036) 320045| 364054| 148063( 512072 640090|
50°7 | 96898128524/192787|267049! 821311| 385573| 449836 514098 642632(771147
50°8 | 96774/129032\193548(258064| 322580( 887096 451612| 516128| 645160774192
50'9 | 97155/129540/1943111269081| 323851| 888621 453392 518162 647702|777243
51°0| 97587130050(195075/260100] 325125| 390150 455175 520200| 650250(780300

652802783368
656360/786482
6567922780507

51°1 | 97920/130560(195841|261121] 326401 391681| 456962 522242
51'2| 98304)131073(196608(262144] 327680| 393216| 458752 524268
B1'3 | 98688131584/197377(263169 328961| 394758| 460546| 526388

51'4 | 99073(132098[198147[264196| 330245| 896294 462343| 528392] 660490(792588

615 | 99459(182612(19891 831531| 397837| 464144 530450 663062|795675

B1'6 | 99846/183128]1 §32820) 399384( 465948| 532512 798768

627 xvv&na183644200467267289‘ 334111] 400983| 467756| 584578| 668222(801867

51°8 [100622(1341 335415 402486 469567 536648| 670810/804972

61'9 101010} 89361 536701| 404041| 4718821 588722 678402(308088

520 {101 0400| 338000] 406600] 478200 540800| 676000/511200

$2'1 (10170001357 11271441 839301] 407161 475022| 542882( 6786021814828

522 |10218! 484| 340605| 408726| 476847 544968| 681210817452 |
52'3 36764(205147(278529| 341911| 410298| 478676/ 547058 683822[820587

52°4 576 B43220| 411864| 480508| 549152) 6864401825728

528 37812(20671 344531 413437 482344| 551250] 6890621826875

52'8 3833812075 3458451 415014 184188 553852] 6916901830098

§2-7 1104148 1277729 547161) 416593 186026| 555458] 504522338187

828 10454 $48480| 418176| 487872) 86756

529 279841 849801 419761 489722 559682 699602(839528

530 [106337)140450(210675260000 361125| 421860] 491575| 561800| 702250842700

531 4 14711281961( 352451] 422041| 4984891 568922] 7040021845883

832 4151321 853780| 424536| 495292| 566048| 707560/849072

533 42044(918067]384089) 355111 426183| 497156| 568178| 7102221852287

534 (108983(142578(21 56| 356445 427734| 499028( 570313 712890/855468

§3'5 (107384/143112(21 225 357781| 430837! 500B94| 572450 7155621868675 |
538 [107736(14364831547 95| 359130] 430944 502768| 57 718240361888 |
83°7 108138144104 2163771288369 360461| 432558/ B04646) 576 07

534 11086411144722103 44| 361805| 434166 B0BBIT| 5 7286101868852

539 [108045{145260(21 78911290521 868151| 435781 508413| 581043 71568

540 1109850[145800{318T00{2016001 $64500( 437400 814500 smmi 874800




126 PRACTICAL EARTHWORK TABLES. [541—590

TABLE 1i1.—0f Earthwork in Gutting or Emhankment for single

Slopes of 100 feet length In Cublc Feet, Surfaoe of Ground Level,

height Inoreasing by ‘1 foot.
] T .

2% | ! |
T 11111 2:4,25:1 | 3:1(3::1)4:1[|5:1)6:1
e ;

- {
541 [109755146340°:219511(292681) 865851| 489021 512192 585362| 731702( 878043
B4:2 [110161|146852,220823(293764| B67205| 440646| 514087] 587528 734410} 878292
543 |110565[147424,221137(294649| 368561 442273| 515986| 589698] 737122) 884547]
| 544 |110976|147968/221 869920 143904| 517888 591872| 739640 887808
545 |111384148512/222769(297025| 3T1281| 445537| 519794| 594050( 742562 891075
54+6 |111793(149058/223587(298116] 872640 447174| 521703| 596232| T45290| 894348
547 |112203(1496041924407(299209; B74011| 448613} 523616| 598418| 748022 897627
54°8 [112614[15015! 4! 875380| £50456] 525532 600608| 750760 900912
54'9 [113025 51(3014011 B76761| 432101| 527452| 602802 753502| 904209
550 5
5

1

115437 5[302500 378123 458750! 529375| 6050007 756250 ¥07507]

118850!151800:227701 3(!36015 3v9501| 455401| 581302( 607202] 759002 810803
114264]152352 228528[304704 880880| 457056 533232] 609408| 761760 914112)

1

52
85-3 [114678/152904.329357[805609| 382261 458718| 535166| 611618| 764532 917431
55+4 [115093{158458 280187[308916' 833645| 460374| 587103| 618832! 767290) 920748
55°5 [116509(154012281019[308025. 885031| 462037| 539044| 616050 770062 924073
55°6 |116926|1545681281852309156, 386420/ 463704 540988| 618272 772840} 937408
557 [116343(165124 232687(310249 387811| 465373/ 542936| 620498 7756221 930747]
558 |1167611366521233528(811364) 389205| 467046| 544887 622728 778410 9340924
| 559 |117180/156240.284361(312481' 390601 4687211 546842( 624962| 781202 937413
560 (117600{156800. 13600, 892000| 470400| 548500 627200) T84000; 940800
56°1 [118020.157360:28604131472]1] B93401| 472081] 550763| 629443| 786802 944163
5612 118441157922, 236883(315844| 394805 473766) 552727 681688 783610 947532
86°3 |L18863|156484.237727|316960 396211] 475453| 554696| 633038| 792422 950907
56°4 |119266{1569048 288572|318096' 397620| 477144 556668( 636192 795240| 954288
56°5 [1197091 59612 289419(319225, 399031 478837| 558644| 638460 798062 957675)
566 |120126[160178,240262(320356] $00420| 480534| 560618| 640712 B0US40| 96146H|
567 |120558/160744 241117[321489, 401861 482233, 562606| 642978| 803723 96445
568 (120964{161312/241968/822624| 108280] 483936/ 5645921 645248| 806560| 987873
569 |121410161880/242821328761. 404701| 485641| 566582| 647522 B09L02) 966383

; 57+0 |121837/162450,243675(324800, 406125 487350) 568575 649800 812250| 874700)

57°1 (122265163020|244531[326041| 407551 488061 570572 652082 815102 978128)
57+2 |122694(163592:245 7184| 408980 490776 572579 654368| 817960! 981552
57°3 [123128(164164[246247(328329! 410411 492498/ 574576| 6566568 820822| 984987|
57+4 [123553(164738[247107[3294%6| 411845 494214| 576583| 658952 823640 988428
§7°5 [128984(165312(247 418281! 495987| 578594 661250( 826562| 991875]
576 [124416]1 1776) 414720 497664/ 580608| 663552| 829440| 995328
577 [124848|166464(249697|332929) 416161, 499393| 582626 665858 832822 998787
578 [1256281(1670 4084; 417605, 501126| 584647 668168| 835210100226
57+9 [126715{167620{251431 3352411 419051| 502861! 586672| 670483| 8381001005723
580 |126150|1 ]420500 504600| 588700] 672800| 841000100920

581 |126685

|

£8780/263171 337561} 421951| 506341| 590732| 675122) 8438001012683,

58.2 (127021 404 24| 423405| 508086( 592767| 677448| 846810/1016172

58°3 |127458 424861| 509834| 594806( 679778) 849723/1019667]
584 [1278%6(1 9 41056; 4263201 511584 596848| 682112 8526401102816

5 427786| 513337| 598894| 684450 855563/1026674)

58°6 (128774[17. 1257547343396] 429245| 515094 600943 686792( B5849011030188)

1 587 [12921311722842584271344566] 4307111 516854 602996 669138 861423/1035707]

v 45744| 482180 518616} 605052 691488) 8643601103725

589 [130095(1784611260190/346921 433651{ 520380| 607111 698842 867303|1040760)

] 590 !13053 17 261075(348100| 436125 522150 609176| 696200] 370250}_1044300-

55491

e




59'1—-640]

SLOPE PORTIONS.

127

I'AIII.E L,—O0f Earthwork In Gutting or Embankment for single
Slopes of 100 feet length in Cublo Fest, Surface of Ground Level,
height Inoreasing by 1 foot.

!:l'l:l‘v-g:l

174640261861
175232{262848|
175824263787

59°'1
59'2
59'3
59'4
59'5
598
59'7

130930
131424
131668
132313
132759(177012265518|
133206\177608/266412
133633|178204)267301

549281436601
350464,
351649
176418126 4626(352836]
254025
355216
26109

‘ i

2:1\25:1 3:1

\
623722“
525696
527478
529262|
5310361
532824\
534612

437530
439561
4410401
4425381
444020
445511

59°8(184101|178

447005] 536404

2
59°9 1843501 79400269100

358801

604
448501
450000

538200,

80°0

60°1
60°2

1350001800002
155450{180600(270900
1359011181202i27180

361201

510000]
541800]

151501
5| 543606]

6240445

80°3 [136353!181804:27

4$54511| 545212

146806:182408/278612
137334183012/274

604
60'5

3648186|

456020( 547224|

549337¢

137713/183618'375427
138168:184224(376337
1386241848521277248

1606
60'7
1 608

367,
368449(460561

457781
459045 550354
652673
554496/

41462080

139080/1854401278160]

80°9
139537'186030,279075

;

139995‘186660‘279991
1£0454[187272 280908
140913(187884/281328|
141373/188498,283647

370881
3721001

378321
374544
375769

556521|
558150/

463601
465125

559981
561816
563653

466651
468180
469711

376996

471245| 567204)

1418341189112
142296/189728(284592
115758]19034285517
1132211190962/286. 443
143683(191580/287370)

8.

379456

1380689[4 75861

381924

1383161
41

472781
474320/

567337
569184
571033|
572886|

5

477405
478951

144150]L

0

| |
144615/1928201289231
145081]193442(2901

385641

5TAT4L
576600\

578461

482051
483605| 580326

145548(194064/291097]
146016|L

388129

582193,

485161
16| 584064

146484/19531

188281

585937

489845

1469531195

587814|

9 7
147423[198564294847,

39187
393129

394384

491411
492855

589693
591426,

147856/1971421205713
148365197820,
148837/198450/207675
|
149310 !
149784

195080[298621

396781395641
396900

1398161
24

494551
496125

593461
595380

497701| 597251

4V9280

19971,
44

20051

599138

1

601083

45

78301467

8,
151209/201612130241

401

602934

1| 604837

404

151
1521

837
163811526

|

405768
44

606744

507211 608653

508801

€39

610566

510401] 612481

84'0

{l

|

41|
155120/204160/808241 408821
0807

| 12000| 614400

34:1

611142
613312]
615386
617462
619543
621628
623716
625807
627901
630000

700925’ 875160(1051392]
703298 879122 1054947]
7056727 882090/1069504
708050! 8850621062072
710482 8880401065648
71281&” 891022
715208“ 884010
717602} 897002
720000! 900000

£98562 873202‘1047443

10728084
107640t

722402‘903002
724808] 906010
727218! 909

729632] 912040
732050° 915562(1098874}
734472 918090|1101708
736898 921122(1105340)
739328| 924160(1109992
741763] 927202(1112642
744200! 930250|11163004

632102
634207
636316
638428
640594
sazess“
644786
646912/
649042
651175

108360
1087212}

1080424

1094448}

74664A 933302
743088) 936360
751538) 939422
753992) 942490
756450| 945562
755912| 948640)
7618781 951722
763848| 934810
768322| 957902
768800/ 561000

|
653812
655452
657596,
639743
661894/
664048
666206
668367|
670532
672700/
674872
677047
679226
681408
683594
685783
687982
691097
§92372
694575

1119968}
11236324
1127207]
11345884
1134674}
1138368}
11420864
1145772
114948
11532001

|
771282“‘
773768
776248
778752
781250
783752
786258
788768t
791282;
793800;

964102
9672101
970322}
975440
976562
9796901
982822
985710
989102|
992250

1156922
11606524
1164386
11681264
1171875
1175629
1179388
1182852
1186822
(1190700}

696782| 796322 995402
698992{ 798848] 998560
701206} 8015781001722
703423, 803912j1004890
705644 80644011008062)
707868 8089921011240
710096| 8153811014422
712327 8140881017610
714562 816542:102030011224963
716800) 81’200}02&00G|122830(
i .

1194502
1198272
1202066
1205868
1209674
1218488
1217807
1221182
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TABLE [11.—0f Earthwork In Cutting or Embankment for singie
Siopes of 100 fest length In Cublo Feet, Surface of Ground Lovel.

helght Inoreasing by *1 foot.

2 u

£ [ ]

Bhe (00|10 (112112801 1/34:1 | 4:1,5:1]6:1
T g | z 1 H

641 15 440:808161/410881| 518601 6163211 719042| 821762/1027200(1252645F
64°2 j154561 28l412164| 515205 618246 721287 B24328/1080410/1236492
64-3 [155048/206724/810087/418449| 516811( 620173 723536 826898)1083620|1240347]
644 1 7368/811052(414736| 518420( 622104| 725788 829472/1036840(1244208]
64'5 |1, 2!812019\416025| 520031| 824087 728044| 8320501040060/1248075;
846 15 12987417316( 521645 625974 780303| 834632(1043290/125194
84'7 (1569 313957418609 528261| 627918 782566 B37218/104 558
64'8 157464 14928419904 524880| 629855 734832 1259712}
64°9 (157950'210600816901/421201] 526501] 681801( T8710Z| B42402(1053000126360!
65'0 |158437(211250(31687 528125| 683750 739375| B4 1267,
65°1 |1 1900(317851(423801| 529751| 635701| 741652| 847602(1059500/12721403f
65°2 159414(2125652(81 104| 531380 637656 743982 85020: 27531
85°2 159908(218204/319807(426408| 533011| 639613 746216 852818/1066020(3279227]
654 160898 71427716| 584645; 641574 748503 855 28314
85°5 |160884(214512/321 536281| 643537 750793 50(107256211287074}
65'6 (161376215 4 537920 645504| 753088 86067211075840{129100:
687 |161868[215824 1649| 539561| 647473 755885 863298|1079122(1294947]
65'8 (16286121 541205| 649446/ 757687 865928(1082410/1298892]
859 [1 7140/835710(484281 542851| 651421) 759991 868562(1085702(180284:
88°0 [163850/217800 36600 544500/ 658400] 762800 871200/10890001306800)
66°1 |168845/21 436921| 5461611 655381 764611 873842(1 1310762
66°2 164841(2191 4| 547805 667366 766927| 876488(1095610/181478%
66°3 [164838(2197] 549461| 659853( 769245 879138| 1318707]
66°4 |1 40896| 551120( 661344| 771568| 881792(1102240/132268
66°6 165834 |221112/381668442225( 552781| 663837 773868| 884450(1105562(132667
66°6 |1 778'332767/448566| 564545 665484 776528 88721211108990/1330768]
66°7 |1 4 444889| 556111| 667333| 778555| 889778!1122221334667
668 [167354(22811 446224| 557780| 669835 780892 B92448(111556041388672
66'9 (16787 45/447661| 558576( 671491 783406 Rnnmﬂnmmlusm :
67°0 |168337(2244 448900| 561120( 673345| 785570 B97795(1122245/1346695]
67-1 1 50241| 562801| BI5361| 787921| 90048211125609118507;
67-2 16984 451584 564480 677876 790272 903168(1128960(135475:
87.3 4 52929( 566161| 679393 792625 905858/1132822(13587
87.4 1 454276| B67845| 681414; 794983| w085521

67.85 [170851/2278132|341713(455625] 569526( 683427| 797328{ 9112201189043

67.8 |17 8468(842782/466976| 571230 685464 799708| 18952(11424

67.7 17187 64/8 572911 687493 802075| $16658(1145822/137498¢]
678 [172351(229842(844763(458684| 574605| 689526| 804447| $19868]1149210/1379052]
87’9 (17 780(461041; 5T630L| 691561 806821| 92208211152602(13851
68°0 |1 1200 ¢ 809200( 924800{1.

681 1739102 579701 695641 811681 9275221159409

682 (174421)28 431465124 581405| 697686 813987 $30248/1162810]

68°3 1 128824 466489) §83111) 699753 816855( 932978/116632:

&84 {1754 584820/-701784) 818748| 935712(116!

€88 17695928461 586581 708837 831243 $3845011173062]

686 176478(28 Bszmmsss 585245| 705894| 828543] 941192[1176

88°7 1 ’ 9 589061 707958| 826845] 93811179922

68°8 (1778 EBBOO&H%H “591680| 710018] 2 183369

889 17 7860 ,693401( 712081 61 1186802142418
§9°0 [176587/28 i “595125] 744150 88817 1
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TABLE I1}.—Of Earthwork In Cutting or Embankment for single
Slopes bt 100 fest length in Gublo Feet, Surface of Ground Level,

height Inoreasing by *1 foot.

EDE!Q Li1:t
=8

14:1 2:!!2!:!
]

3{:114:1

5:1](6:1

69°5 [181134/24151

69°1 (l79050w238740 368110|477481

-2 1179574/239432/359148/478864,
69°3 1180093(240124!360187)480249
694 1180613{240818{3612471481636|

483025

7 1182178/242904

69°6 [181656(242208363312/484416

SR AS5814R5

5403|487204

69
69 E 182701

01488601

75001490000

70 0 1837 "i‘“'

696851
598580,
00311
602045
603781
605320
607261
809005
810751

612500

716221
718296
720378
722454
724537
726624
728718
730806
732901
735000}

835591} 954962|1193702(1432443)

838012,
840438
842863
845298
847728
850165
852607
856051
857500

957728
950498
968272
966050
968832,
$71618;

1197160{143669:
1200622/144074"
1204090(1444908|
1207562(1448075
1211040|1453241
1214522145742 7

874408
977202
980000/

1218010(1461612)
1221502 14656803]
12250()0‘1470000

Chapter 1V.—Application of the Tables I, II and III, for
Finding the Areas of Cross-sections of Embankments

and Cuts.

24, Calenlation of Area of the Cross-section of a Bank
or of s Cut when the Ground is Level Across.—From Equa-

tions 24 and 25, Art. 18, p. 9, we have (Figs, 1-2):

A =The ares, of the cross-section=bd+} d? (S +5')
Where S=5', A=bd+d’8
The ares can be found from the known values of b, d, § and S
Ex. 18. Let the top width, b=20, height of bank, d=105%, and side-

slopes=1} 10 1. Required the ares of the cross-section, A.

S A=+ A8 =20x105+10°F X 3=
From Table I, pp. 10 and 48, for central portion for depths of 0%
ang 10'=(10 c. /% and 200 c. /2, d.c., total =210 ¢. 71.) is found for a width 20'=
2x 10, ond heights, 10'405=10"5; and from Table 11, p. 74, 165°37 iz found
for slope-ratio, 3 to 1, and height 105,
Ex. 19. The top of an embankment is 5’ wide, height of bank =12, front

and rear slopes are 3 to 1 and 2 to 1.

e (35).
e (36).

210+ 165375 = 375375 eq. fh.

sequired the area of cross-section,

A=bE+idP (B +8Y=12x 5 x § %12 (2+3) =60+ 360=420 sq. it
From the Table I for the central portion, pp. 16 and 48, we find for

beights of 2’ and 10 (which added together equal 12), and width &', the areaof
cross-gection =60 sq. ft,, also same from p. 25 for height 5" x width 12'; and
from the Table I for the slopes (p. 77) we find for a height of 12, and sid,
slopes, 3to 1 and 2 to 1, the sreas to be 216 sq. fi. and 144 sq. ft., respectively,
and these two aress equal 360 sq. ft. Which can also be found from column for
slope, 5: L, at 12 height. Hence the total area =60+ 360=420 sq. ft.

Ex. 20, Find the areas of cress-seations of pioces of esrthwork on side-
Jong ground in Examples 3 and 4, respeetively, on pp. 6 and 7,

In Ex. 3, CR=depth of equivalent cutting=2544'. By Eqn. {4}, A=
wd+d*8, From Table I, pp. 31 and 51, the central portion 4d=130°56 + 480 =
810°56.aq, ft, for depths of 544’ and 20'=2544', and width of madway 24'.
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From Tabie II, p. 104, the slope portion d"8=970"70 sq. it. for a depth
25°44', and two side slopes 13 to 1, or taking for 1 slope of 3 to L. s

" The area of oross-seetion=810"56 +970°79=1581"35 sq. it.

Ex. 21. In Example 4, CR=depth of equivalent cutting=14-55 feet.
From Table I, pp. 20 and 49, the central portion, bd for &

depth of 1455 =(4,"55 + 10} and breadth 18’=8190 + 180=261-90 sq. ft.
From Table II, p. 83, the slope portions &*§

for & depth of 14'55’ and side slope 4 to 1 ... e =423'40

”»

% The area of oross-section=261'90 + 42340 =68530 ,,
25. Calculation of Area of Cross-seetlon of a plece
of Barthwork in an Embankment when the Ground has an
uniform Side-long Slope not intersecting the Base:—
(Fig. 8).

S —

Fig. 8.—Cross-section of a Bank or of a Cutting on Cross-slope not
Intersecting the Base,

1stMethod —Area ABEL=4{s; x yi + (v +y-)b + &, x y, }(87).
Substituting the values of x;, ¥, %, and y, given in equatjons
(4), (5), (18) and (14) on p. 4, we have

88, b ) 8, b \?
A= gaoe(?+ ) * P aEay(4- ) - @0
If 8=8§;, Eqn, (88) becomes
- A=(s’sd‘+ +bds.? )/(s?—s’) e (39).

2nd Method.—Let LA and EB be produced to meet in F, and
§;=8, (Fig.8). Hence Area of ABEL=
A= A ELF - AABF=1(FQx (W;+W,)-} ABxCF
but AB=56; FO=5/28 ; and FQ=d+}[28;
Wi W, =83 (z ds+b)/(sg,s=),

: ((h- SR L
" Fhis formull. mconvm.lantﬁn'nse with a Table of Squares.
o, .

*,

&
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8rd Method—Area of ABEL= Arca ABDL - AEDL (41).
(Fig. 8) This is suitable for use with the Tables I, II and III, as
shown by Example 23 given below :—

4th Method.—Area of ABEL (Fig. 8).=
Aren of A LHG, - Area of A\ LHA ~ Area of A BEG,,

* (g.- s}- (s,+s1) (42).

Ex. 22. Find the Area of Cross-section of a Bank having a top
width of 16, and side slopes 1 to {, across a pieee of ground with a
cross-slope of 4 to 1, centre-height of bank 10",

By Equ. (30) above, A=(ex 1x 10+ 2518 165 10x 4t/142- 19 = 2810, 14,

1§x1
By Formala (40} shove, A= 16—1(10+2~xi 4)‘ 1_.281 6 5q. ft,

dColculnbe @, and z,, and then by the aid of Tehles I and II, go on as
anaer =

5(8c d+3b)
= s

8, (Scd- 1
=16, 7= —L‘Sﬁc‘T*—’ =64, from Eqns, (13 and 14) p. 4.

Slope-ratios, for A ALF=1~4=% for A BGE=1+3}=1},
From Table I, area of centre portion for s height of 10

and top width 16’ (p. 4%)= . - 1600 sq, £t,
From Siope Table II, area of A ALF fur a slopa mhng and
‘height 18’ (p. 85.)= 960 ,,
From Slope Table II, area of o BGE inr a slope ratio 1}._
4% 2} and height 8-4=3x 5120 (p, 66) . . %,
Total .. 2816,

EX. 28. Find the Area of Cross-section of a Bank on Side-long
Ground In Example 2, p. 4
From Table 1, pp. 51 and 45, ares of central portion for depth
28°576', sny =28°58 =20/ 4-8"58, and top-width 24'=480+205'92 =685'92 eq, ft.
From Table II, p. 11, area of slope portion for a slope of

3 to 1 and the same height 28°578'=28°5°8, say .., -122592 ,,
-, Ares of ABDL=88592+1225%2= ... =1011'14 ,,

From Tabte 11, p. 93, Deduet area of A EDL, ulupe portion, for
a height of 1995 for alopes of 4 to 1 and 1} to 1 =708 00+298°50=1094'50 ,,

% The ares of the’bank ... = 81664 ,,
By formula sbove (41) the result is also 816+ 11 nq. ft.after worki.ng to four
places of decimals for the exaot height 28'576.

28. The Increase in Arga Due to Side-long Ground.—
Referring to Fig. 8, we have the increase in area of & bank or cut
due to side-long ground over ground considersd as level across is
indicated by the Eqn., I=Area of A LfQ- A QEs. And substi-
#uting the values of W, W, d;, dp in Eqne. 6.9, p. 4, wo have :—

Tn(W,-d) (W 2 = SEED ),
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Ex. 24 Find the Increase in Area of Cross-sections due 1
side-long ground over ground considered as level across, whe
the depths of a cutting, 20 feet wide at bottom, at the centr
line are 00,32, 64, 87, 111, 13°2, 14°6, 133, 9'8, 47, 0-0 Yeet, ever
5O feet apart; the transverse and side-slopes being 6 to 1 an
1} to1, respectively. (See Fig. 14, p. 146.) From Eqn. 43, p. 131,
have :-—

when d=0, T=240%
, 1'5 (10432 1°5)"
B L/
> 15 (10+6:1x 1°5)
o 2261, 1= 4 = ge gon =16208 sq. ft.

Similarly, when ¢ =87".

" » d= 98, I=
Lo, d= 4T, 1=1292
27. Calculation of Areas of the Two Divisions of

Cross-section of Earthwork when the Ground intersect

the Base (Fig. 9).—Here CN=A;L=%., OA=(0A,-AA,

CD =EB,=%; OB=(B,0-~BB)).

Fig. 9.—Cross-section of & Road along a Hill-side when the Cross-slope
intersects the Base.
(a) Area of the Larger A OAL in outting (q.v., Art. L

. 7.) =AOAL- A A/AL= } (0OA; xCN - AA; xCN)
- - 5 - e (44
— §hx04 {aspr _2_} /2 (8.~ 81 ¢

(#) Area of the Smaller A in bank OBE=} OBxk
=(}-d8)%2 (8,-8) ... . (#
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When @, C, 0 coincide, the As will be equal, and d=0
zero), dnd 0A=0B.
Rx. 25. Take Ex.T, p. 8, 0A=12, OB=8', h,=8, h=9.
(a) Area of Earthwork in Cut, & OAL=}x8x12=48 sq, it.
[ ”» .,y Bank, A OBE=}x8x8=32 ,,
From Table II, p. 69, find the Area of Earthwork in Cut, & OAL, for
height of A,=8 and combined slope-ratio (8, ~8)=(2 - {}=14 to be 48 sq. ft.
From Table II, p. 69, find the Ares of Earthwork in Bank, A OBE,
or heights £,=8" and combined slope-ratio (2-1)=1 to be 32 sq, ft.

28. Find the Area of a Three-level Sesction with two
ipper Warped Surfaces.-—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
ky h,, the side-
heights above (in
case of cut) or
below (in case of
fill) grade of left

Fig, 10,—Area of a Three-level Cross-section, and right slope
iegs respectively; W=W;+W,, d=CQ=centre-height, §=the
lope-ratio, b= width of bed. Then the area ABEQL is equal to the
um of the As DLQ and DEQ minus the A ABD. Here CD =428
nd DQ=(d + 5/28).

(4. D\W_ P
,,A_(d+§§)§ s - o (4B).

This formula will give mathematically correct results ; but for
mactical purposes approximate slopes of EQ and QL may be
etermined. We know %, and 4, ; deduct these from, d, the centre-
weight ; and we get Q¢ and Q. We know W, and W, being
qual to %8 +6/2 and &S + 5/2 respectively. Then from Table II,
nd (knowing the slopes ED and EQ) the area of A EQD
» which add area of A QDL, simi]ar]y found, Deduct from the
smbined result the area of A BAD of height /28, and sidoslopes
to 1.

Note that in the above formula 35/48 is constant for the same
ridth of bed and side-slopes,
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Ex. 26. Find the Areas of two paralie! Cross-sections having
two warped surfaces, the width of bed being 20 feet, the sifle-
slopes, 13 to 1. The following sre the field-notes :

20 0 130
Atpeg0i— Tyyg | r1ee | T220°
At peg 100 :——T?;% +0T48 I 'T;% ; in which the numeratora are the

side-widths, the denominators are the heighta above grade, and + denoting cut,
and — fill. The student will do better to draw his figures in these cases.

bAW 19 20

o A= (d+-2—s)2 &= (mu‘”“ st s, .
874 20°

A= wow o= (1484 3)—-2 -5 =667,

To find the srea from the Table Il : we have to find d—-%=186-
12'6=6'; &, -d=22-18'6=34¢"; W,=289, W,=43'; .. The slope-ratios
of EQ=6+289=-2078; and of QL=3"4+43="0797. The slope-ratios of
ED and DL will be reversed snd squel ‘6666 ; #nd b/28=666.

", The combined slope-ratios of QE and ED="6666 + 2076 = ‘8742.

*. The combined slope-ratios of QL and LD="66666 — 07907 = 5876.
Now find, from Table II, p. 121, Area of A EQD for height 28-9’ and
slope-ratio 1=417-60 sq. ft. and hence for 8742=417"60 X *8742= 365070 sq. ft,
Find, also from Table II,p. 123, Area of A QLD for height 43°
and slope ratio 1=924'5s. ft. and hence for "5876=924'5X 5876 = 543286

908:306 ,,
Deduot Area of A ABD for height 666’ and slope-ratio 3= — 66530 ,,

841°776 sq, ft..

Similarly the area of the other section may be found,

29, The Area of a Fivelevel Sectlon haviug Four
WarpedSurfaces.
$ —Let ABEFQJL.
be the cross-section.
This may be separat-
ed into the A ABQ
and the two quad-
rilaterals, AQJL
- and QBEF for the
Fig. 11.—Area of & Five-level Cross-scotion. calculation of
volume by the prismoidal formula. The Area of theAABQ_gb xd.

o K¥oa of n polygoii=} { (@ +23) (35~ y) + (T +2)(ys - s}
By 20) (70~ ) + (@4 25} (s ~g) +ote-foe (47).




FINDING AREAS OF CROSS-SECTIONS. 135

‘Wahere @y, Y15 @5 Y33 % Y35 Ty ¥i; obc, are the co-ordinates
of the angular points, co-ordinates are to be taken with their
proper algebraical signs, East departures and North latitudes being
+ , South latitndes and West departures —; y co-ordinates=
and x co-ordinates departures.

(atitnd,

By substituting the figures of the rectangular co-ordinates in
Fig. 11, we got the Area of the quadrilateral AQIL

=;{(_;_ + W) (b =0) +(Wotew,) (r=h)+{w,+0) (@=7)
+o+ -} =3 f - L)@-m+ws)
Similarly the Ares of QBEF=§{(w,— _2’.1) (d-h) + W };
‘. The Totat Sestional Area=A=4{(w,— -g-) @-h)
+wrr+w,1+ba+(w,-§) (d—h,)} e (48).

If the points J and F are just vertically over A and B; and
if the center and extreme heights are the same, then the first and
last terms disappear, and in either case the equation becomes :

A=} W,r+ Wisbdl . (49).

From Tables the ares of the section is obtained thus: First
find the areas of the 4 trapezoids and then deduct the two Ar slope
portions below, .

Ex. 27. Find the Areas of Cros t1 from the following
Fleld-notes, the width of bed being 20, side-slopes 1} to 1.

2575 | 13 o | 18 | 40
“ 105 | +10 | ¥I6B | 10 | ¥
— N ENE

This is a problem of the same kind a8 in Example 26 with the intermediate
heights snd their distances-ont added,

By substituting the figares in the feld-notes in Formula {48) above, we get

Bection 1:

Aros of Bea. 1=4 {(180~ 10} (16:5-20) + 40x 19+ 2575 % 10420 16°5+
(13-10) (165~ 10°6)} =068-76 mq. .
Ares of BSec. 2=§ {uw- 10) (125~ 18:5) +3775x 115+ 4B x 10+
0% 125+ {108~ 10) 185 -05) }.—.m-u 0,
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The areas may be found with the atd of the Table II
as under :-—-Take Section I ; thus we have

Area of Trapezoids. Area of A 8.
T Net Ares
£ . Aren | Side | £ of
Station. § é\ée‘:ﬁ‘ lhe'tga:zes, from Slopel B | Ares. |Scctionl,
& |depth.) Width mahle, B:1 A
HorE| 0 |105 \
¥ 100 | 1025 HBE |10'5| 82-69
c Q| 165 | 1325 ALK |20°0| 30000
J} 190 | 1775
K or L 20°0 | 19°50
Total Area ... 106144 =| 382'89 66875 s.ft.

Bimilerly the other sectional area may be found from Tables ensily.
If one Lnd -area is a five-level pection and the next a three-level section, the
luded is d as o five-level prismoid, one of the inside
distance-out and its height bemg each equal to 0.

30. Use of the Planimeter in Heavy Work, i.c, for
large cuts and fills with Irregular Ground.—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 “ Manual of Surveying ”
and need not be detailed bere.

Chapter V.—Calculatton.of Cuble Contents of Earthwork.

81. Finding the Cubic Contents of Earthwork,—With
the ardas of cross-sections obtained, asshown in pp. 129-186, and the
distances between them known, the contents of required embamk-
ments or cuts can be ascertained by the following methods :—

(1) By Averaging End Areas;

(2) By Middle Areas;

(3) By the Prismoidal Formala (the same as Shubhan-
kar's Rule for Tank Earthwork) ;

[} Wdlng up the Cubie Contents of Longitudinal
Layers certain ertical Intervals; -

©) wmmte by Means of Contours;
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¢6) By dividing up the Prismoid into six component
Pyramids, and 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 pegs 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 or frustums of pyramids to all which, and therefore
to the entire mass, the prismoidal formula may be correctly applied.

32. 1st Method.—Caleulation by Average End Areas.—
When the end areas are nearly equal, not otherwise, the for-
=Wt Lo,
Where L is the length of the portion of earthwork of which the
volume V is required, and A; and A, areas of two cross-sections at the
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 even number of pegs, the following formula may be
deduced :—Let A, Ay Aj, etc., An be the areas of cross-sections at
successive pegs the distances hetween being always 100'=L.

Lot Vi=}(A; + A L; Vy=y (Ar + AL ete., ete.; V, ;=
A,_1+An
2
then by adding V=L{} (A:+ A +] (As+As)+] (As+A)+ete.
+3 (A +AD)=L {1 (Ai+A)+ A+ A+ A bele ] .. (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 constantly shifting
gradients or naturslly uneven ground the formula might give very
inaccurate regults,

From the d ion of the prismoidal formula it will be
seen that the prismoid consists of : (i) the middle portion of frustum
of a wedge, 7.e., a A prism, and (if) the side portions consisting of
fr of pyramids. The content of the former is corvectly

mula used for cubic content may be: V

v L; and let V=V;+V, + V3 + etc. + V,_;;
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obtained by multiplying the sum of the bases or end-areas by owe-
half the length ; but to find the content of the frustum of & pyramid
their bases are to be multiplied by onethird of their length,

In the method of calculation by averaging the end-aress wo
multiply the sum of the end-arens, which is composed of the prisms.
and pyramids, by one-half the length ; and hence, this method gives
a result too large by the difference between a half and a third, i.c.,
by a sixth of the product of the bases of the pyramids by their
length, i.e., the error in excess is

SHI(H + 1) -} (B2 + Bh+ R =YS (H-A)2. ... (5I).

If this be calculated for each mass, and sabtracted from tbe
results obtained by averaging end-areas, the remainder will equai
the result obtained by the correct prismoidal formuls, as in Table
Ex, 28 11, p, 148.

The value of } #8 (H - £)? can be obtained from Tables II and
IIT, contents for slopes, by teking } of the quantities for their
respective difference in height and slope, of course, taking 2=100'.

38. 2nd Method.—Caleulation by the Middle Areas,—
In this metbod the middle area of each prismoidal mass is deduced
from the middle or average height, f.e., the arithmetic mean of the
extreme beigbts, 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 prisme (middle
portions) are correctly given, but that the deficiency is in the
pyramids, Celling their average or middle heights § (H+#k),
their middle side-widths equal S 4(H +4%); their middle aveas
1S (H+4)?; the contents of one of them 18I (H+4)%; and of
the two 187 (H+4)2®; but the content of the pyramids is
38! (H2+ Hh +4%). Hence the deficiency of the method of middle
areas is the difference between & third and & fourth, ie., & & of
the product of the bases of the pyramids by their length, or

Hi4BR+ R (HA) _ o, (H-R) . (52)
sz.{is el et U Tl ).

The corrections which are half that of the method of averaging
end-areas, thus calculated and added to the above results would agree
with the true ones given by the prismoidal formula. The value of
be obtained -£ram the Tables IT end IIT of slopes
quantitin for the respective diffirence in.height

applisation in Col. corrsetion in Ex. 28 I, p. 148.
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« 84. 3rd Method.—The Prismoid is a wolid having parallel
end-areas, and may be posed of amy bination of prisms,
cylinders, wedges, pyramids, or cones or frustums of the same,
whose apices and bases lie in the end-areas.

The Prismoidal Formula.—Let A, A, Ay=the end and
middle areas of a prismoid, or of apy its elementary solids;
A=area of the base of a prism, wedge, or pyramid ; h=sltitude
of the prismoid or elementary solid. Then we have

For Prisms, V= hA= ih (Ay+4 Ay +Ay) e (58)-
» Wedges, V=}hA= 3k (A1+4 Ap+A4y) oo (B4).
Pyramids, V= 35A = 3h (Aj+4 Ap+Ay) . (55).

When for any combination of these, having all the common

altitude & we have the following rigid formula for all prismoids

V = 3h(Ai+4 An+Ay) (56).
which is known as the Prismaidal formula,xe the Shubhankan
Rule for Tank Earthwork. This can be applied to any solid of the
form of a prismoid.

35. Demonstration of the Shubankar's Rule, 1.e.. The
Prismoidal Formula.—Let ABCDEFGI (Fig. 12) represent a
tapering prismoidal excavation of unequal cross-sections &t its two
ands, ABCD and EFGI. Call tbe height of the lesser end £ ; of the
greater end H ; the breadth of base, 4; the sideslope ratio is
8, and the length . Then by extending the bottom surface ABGI
and the top surface CDFE to meet at the line LM we have

¥ig. 12.—~To Find the Cubic Content of s Prismoid.

T IH
l+z: z.,H ki Skt ahe=xH; wdzaﬁ—h’. Itz e

and the Volume of Two Pyramids, on bases AOD and BJIC
at the sides=38H({+z), by using the values of [+z and T,

we have the Volume of their Frnstuma=s—3]y(l+‘x)_s;,s.g =

(@sn)- F(ah) -5 (F5) -fomemam on

The Vaolume of Middle Portion on base AGIR = (H;’f?lh. {58).
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.. By adding (57) and (58) we have the Total
(B +h)

"

be 2 (H2+Hh+h’)} (59).

Volume of Prismoid = l{

- %{.%(H +4) + 28(H2 + HA + hﬁ)} (60).

=16{bn +Sh®+bH +SH?+ 2bH +

2bh + 25Hh + SH? + She | (61).

The first two terms express the area of the smaller end of the
prismoid, the next two the area of the larger end. The remaining

5 terms may be reduced to
s [Bphe(srsEeh )]

S(H+k) (H4R)
4 (wéw— + S
which is the expression for £ times the middle area, 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

formula:— El [28 (H—h)*+ 3b (H +h)+6 SRh] - (62).
or El [2s (H+h)*+3b (H+h)—2 SHh] .o (63),

The area of the middle section is never the mean of the two end areas if
the prismoid containe any pyramids or cones among its elementary forms,
When the 3 sections are similar in form, the dimensions of the middle area are
-always the means of the corr ding end di i This faot often
enables the dimensions, and hence the area of the middle section to be
computed from the end sreas. Where this cannot be done, the middle
seotion 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

1 b ti

prismoid ta.ken as twice the or

For any two adjoining areas we have by the prismoidal formuls as well as
‘by Simpson’s 3#d Rule, V., = é (Ar+ 445+ Ag) L. (64),

where { is the dist; b the j d areas. For the pext

Projy

two seotions we have similatly, V—5= I—(A;-l— 4 A+ 4Ap) e (85).

For a continuous line of earthwork and for any odd number of secticns
and eten nmqbq(&pﬂmmﬂal masses we have in cubic feet :
Ve §(A1+4 Ag+2A5+4 Ay +2A5+4 Ag+ i +4,) ... (66)
ot
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«where [ is the distance between sections in feet ;  is an odd number, A being
in squere feet. Here the assumption is mede that the volume lying between
slternate sections conforms sufficiently near to the prismoidal forms.

86. 4th Method.—By Adding up the Cubic Contents of
Longitudinal Layers at equal or unegual vertical intervals

[ L HE ! I T T
i i v it —
i T EUENRSAN 1
n_.:F I S 740' R
B
+
H %
|4 ¢ 1l 595 |- b t
L4 - 1
in i
11420
1 1T
. L L
220+
i 7 L 3
01 1
3 CTIG .t
s ey MR
3 + %
i
» Wik O
T i O > Y
NI 1
» - 115N )
= —Tr — o
Dt aas mR g e enry)
RN O NNt 1S g M TN T
7.3 < — oo MM T o0 O L oy
RIFIo8rS 2T QTN ieRan §-81d Sroy
W"_;“ I\""g ‘84‘3_3’“"\0 _’3 o watd gf‘h’m*‘m‘w“gs
S RTAR SR EBrUE AR BE
. 3! o ., 2] e R o el
(7] TR - A ] I
OO Bl "’xal;l‘l')mr’iLlisz‘Ef
I REREERD IRBENENNENENERREREENEAERANE N
IS ENNEAER INNENNERENENSERERY BREERRERNE )
Reduced Levei of Datum =0, Scale—Vertical.—20"=1";

Scale-—Horizontal.—~200’=1"

Fig. 13.—Longitudinal Section of a Tank Bund, i.c,, of 8 Dam Across a Stream,
when it is desired to find the cuhic contents of a bank or cut
carried over ground having a longitudinal section as indicated in
Fig. 13, with Cross-slope Level. To find the contents in the ordinary
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Tati,

way preparation and cal of areas of several cross-sections
at specified distances apart would be required, and then to work oht
the cubic contents by the previous methods of tedi lculati In
this method all that is y is to draw a series of lines 1 foot or
more apart parallel to the top of the bank or bottom of eut and to ob-
tain from the scale of the section the length of each horizontal layer,

Ex. 28.—An Existing Tank Embankment has a top-width of
10 feet with a frout side-slope of 3 io 1, and = rear side-slope of
2tot,d.e.,S+5:=5; and the longitudinal sectlon of the bank is as
glven in Fig. 18. The ground is level In a direction aercss the
bank. Find the eubie contents of the bund.

¢I). Caleniation of the Cubie Contents of the Embankment by
Averaging end Areas by ordinary caleulation (Fig. 18):—

28 Mesn Area] E, | Cubi
2 L to ic Contents
§§ 4| Area of Cross-sections in sq. it | ;) sq. £t E in Cubic Feet,
@
0 0* 0-0

38 | § (10+ 31°40)x 428 88°506 44'298 38 1683°324
88 | § (104 64'45)x 10°89 405380 246988 50 12349-400
138 (10+ 90°05)x 17°81 | 971°090 | 688235 50 34411'750
188 {10+ 119-20) x 21-84 | 1410864 | 1190'977 50 59548°850
238 (10 +129-80) x 23-96 | 1674804 | 1542'834 50 77141°700
288 (10+153-60) x 2872 | 2349-296 | 2012050 50 100602500
338 (10+167+55} x 3151 | 2797°300 | 2573298 50 128664*900
388 {10+177°75) x 33'55 | 8149°606 | 2073403 50 148670-150
438 {10+24790) x 47°58 | 6135°441 | 4842:473 50 232123650
473 (10+24765) x 4753 | 6123°052 | 6129°246 35 214523-610
492 (10+292-05) x 56-41 | 8519320 | 7321'186 19 139102-534
523 (10+24190) x 46-38 | 5841'561 | 7180°440 31 222593640
538 (10+232+15) x 4443 | 5379°362 | 5610461 15 84156915
588 {10+19090) x 3618 | 3634281 | 4506'821 50 225341050
638 (10+167-30) x 3146 | 2788929 | 3211'605 50 180580250
888 {104 1256°70) x 23-14 | 1570°049 | 2179-48) 50 108974450
738 (10+ 7130)x12'26 | 498360 | 1034°209 50 51710450
88 (10+ 27°05)x 341 83-170 | 280789 50 140388450
812 0 a0 31585 24 758040
. Torar, = 20,16,875°613

¢ Note.—In the above table, 3040, 6445, 9905 and the rest of the figures
below them are the bottom-widths in feet of the respective cross-sections. In
the roes-seotion et 38, the height of bank is 4'8', the side slopes being 2 : 1
and 8:1, the bottom width equal 10'+5x 4"28=10'4-21"40==31*'40. Bimilarly
others are found. Honce the ares of oross-ection at 38'= (10+31'40)x498
88596 5q. ft. The areas of oross-sections at other atations are found in the
same way. ;The mesn areo is found &e follows : The arees at 0 and at 38 being
0 o 85-EUG I8 their mean is § (00X 88:506) = 44298 nq, feet, This mmlti.
plied by the (here 3%') b the cross-sections gives 16358-324 on, ft,
sa the anbie 50 on for the rest. :

e
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Ex. 2811 —-Calenuﬂon ot Cubie Contents of the Embankmen!
Averaging End Areas with the Aldof 'hblea I. &I (Hl 18)-

g |ws |2 | B 4 £ g= | . g |
s |2 |2Es(24 | & : = 34 |5, |38
g oy |sEns8s| Fa| ¥ Iz > 188 | 5.2
L o5 382 3% | E4 By 28 | B2 | B2
251 X% o 2Eg| 2 g a8 58 2
As 5% |5ed| 8 | z< |82 58 | 8= | 58§
0 [ [} - i
38 | 428 428 45°80{ 8860 4430 | 38 1683 | 280 1393
88 1080 | 1080 | 20848) 405-38) 246090 | 50| 12340 | 810 | 11439
188 (17-81 | 1781 | 792'99( 971-09| 688-23 | 50 34412 998 33414
188 |21°'84 | 218-4 (1192:46|1410°86| 1190-87 | 50 5954 338 59210
‘06 | 2896 |1435-20(1674-80| 1842'83 | 50 | 77142 94 | 77048
2872 | 2872 |2062:10(2349:30| 2012-05 | 50 472 | 100130
338 (31°51 | 815°1 |2482-20|2797-30| 2573-30 | 50 | 128665 162 | 128503
388 (33 335'5 |2814-01|3149°51| 297340 | 50 | 148670 87 | 148583
438 147-58*| 475°8 |565964)6135-44( 4642:47 | 50 | 232124 | 4101
478 |47-53 | 475°8 |5647-75| 6123°05| 612024 | 35 | 214524 214524
56-41 1 |7955-22( 8519-32] 7321°18 | 19 | 139102 624 | 1
523 (4638 | 463-8 |5377-765841'568] 7180-44 | 3L | 222503 | 1300 | 221294
538 4443 | 444°3 (4935-06|5379-36| 561046 | 15 84157 24 84133
58S (36-18%| 3618 |3272°48!3634-28| 4506'82 | 50 | 225341 | 1418 | 223028
838 |31°46 | 3146 {2474-33)2788-93| 321160 | 50 | 160580 484 | 160116
688 |23+14 | 231°4 11338-65(1570°05| 2179-49 | 50 | 108974 | 1442 | 107532
738 (1226 | 122-6 | 375+77) 498-37| 1034-21 | 50 51710 | 2466 | 49244
788 | 3:41 341 29+07| 63-17| 280-77 [ 50 | 14038 | 1632 | 12408
812 0 0 0 0 3158 | 24 758 116 642
{Taking =4 (3 +2) =2} from Eqn. 51, p. 138. Total =[20,16, 972\ 16,938{20,00,03

Ex. 28I11.—Calenlation of Cuble Contents of the Embankmen
Middle Areas with the Aid of Tables I, 11 & III (Fig. 18).

5 = . :
5 g = MippLE AREa “ é'ﬁ + 3 &
R ] Bl Y 55;5
4124 | % |Middie | Slope | Total [¥8| 25 | Bx| EEg
a = c pe otal 1g8| B8 Bl 858
S§ 53 é‘& [Portion,| Portions. | Area. [§' £ gg 86§
0 0 .
38| 428 | 24 2140 1145 32-85/ 38 1248 1251 1303
88 (1089 | 7'585 | 75'85( 143'83 | 21968 50 | 10984 | 455 | 11438
138 |17'81 | 1435 143-50| 514'81 | 658:31| 50 | 32015 | 499 | 33414
188 (2184 | 19-825 | 198-25( 982-57 [1180°82( 50 | 59041 189 | 58210
238 12396 | 2290 | 229-00( 131102 |1540-02| 50 | 77001 47 | TI048
288 12872 (28'34 | 263-40| 178450 |1997-90 50 | 96895 | 236 | 100131
338 |31-51 | 30°115 | 801-15| 226728 |256843| 50 | 128421 81 | 128505
388 | 33-55 | 32'53 | 325'30| 2645°50 [2070°80 50 | 148340 48 | 14868¢
438 (47-58%| 40565 | 405:65| 411370 [4519-44| 50 | 225972 | 2050 m
473 |47°563 | 47°586 | 475°55 565369 |BI29-24 35 | 214523 0 ( 21
492 |56-41 (51+97 | 519°70| 6752-20 [7271°90 19 | 138186 | 312 13847f
46 57305 | 51305 660381 |7117-56| 81 | 220644 | 650
538 45408 | 45405 5154'03 |5608-08) 15 | 84121 12 84135
588 |36-18% 40°305 1 403-05) 4061°23 446428 50 | 223214 | 704 | 22302
638 |31-46 | 33-82 20| 2850-48 |3107-68! 50 | 150884 | 232 | 16011
688 [2314 | 27°30 | 27300 1863'22 |2136 50 | 106811 | 721 | 10753
788 [1226 | 17°70 | 177°00{ 783'22 50 | 48011 4924
7 341 835 | 78:35| 15347 | 231'82 50 | 11591 | R1g | 1240
812 0| 14905 17-05) 727 584 | 58 ]
f Taking 8=} (342)=24). Total = 19,91 &@ 00,0

'mfomeptmmm-oommmm in the manner ghown i
Bnmp\uﬂ—l’hd&ﬂmp.&,mﬂmnhdby thereln.



L)

PRACTICAL EARTEWORK TaA BLES.

144

f

‘upaseys , 4q paaem pow ‘g d wo g Iy

[¥80'00'08] = 1Eoy, topun /y—gy sojdwuxy up AOUE JouUBUL QY] UT PoguIno[Eo 8l '3} §g saoqu syydep 307 SRy
-

50 Y2 | $L.95 8218 e | 3L 067 | 138 OLT | Theg |BI888L
$0P31 | 0 | EL.8%C §5- L% 2 Lyger LLCIf | 923l | TH€ | €L | 9251 | 88L-86L
FPe8F | 09 | 88586 88-0%8¢ 8L 99-8681 | p.162 | 93.31 | 0L.LT | ¥1.68 | 6EL-689
280201 | 08 | ¥9.0¢15 88-Fhcs 72081 E8-PL3 | 0518 | PL.EG | OR.L2 | 9%.1C | 988-8€0
9II09L | 09 | 26.50%8 BL-OBLTE | 60-L616 | 69628 SE-ZLBE | 8198 | 9%-1€ | ZR.GE | SI.9€ | 88489
£38622 | 09 | 9v.8Lyy BLLEBLL | 8Z-FOVD | €2 1907 90-9867 | 695 | 8T.9E | 16.0F |65 5% | BBG-8EC
€848 | 91 BL-BEHES | 80809 | £0.FCTE 9LLIEC | 9 89% | £B.3% | Ob-OF | 88.9% | BEG-62Q
¥63125 | 1€ ¥8-0Lp83 | 9 L1TL | 19 €00y «T&-0G6L | 190G | 86.9% | Ov19 [, 1399 | 629-26%
BLPRET | 61 09- L8062 | 061654 | 02.3¢Ly GLL¥OC | 0LV | 1999 | L8619 | 60.L7 | B6V-RLY
£3U¥1Z | % S0-EB19 | 96-91¢57 | $2-6819 | 68.£00¢ +79.6900 | 9.GL% | €9.LF | OS.L¥ |,80.L% | SLP-86F
0855 | 08 ¥P9ET0 ( 8L LIORT | $9-G6I9F | 6E.6TTp 10.5187 | g.Coe | 8C.LF | L9.0F | 90.66 | 8EP-8%8
£808%1 | 08 16-671€ | 0288811 | 08-0L6 | 06.¢Hog 0%-28%5 | 1.€16 | 99.68 | €2.2¢ | 16.1¢ | 888-8E8
809857 | 02 O8-L6L2 | BL.LLZOT | £5.89C3 | 8T 1922 012908 | 3.183 | 19-1¢ | 1.0 | L.82 | BES-888
TE100T | 09 08.-6V62 | 09-186L | 06-L061 | 08.F8LT 039691 | 0.66% | 5L.83 | Y8 95 | 96.6G | 885583
8POLL | 02 08-P20T | BO-0019 { 80-0¥CT | GO.116( 9PZBIT | $.817 | 06-63 | 08.23 | ¥8.15 | 885881
o126¢ | LS 98-01%1 | 82.621% | 280911 | LS.286 068-26L | 1.8LT | ¥8-13 | 28.G1 | 18-41 | 881-881
biree | 09 60-U6 132008 | 16.609 | T8-p1o 85.06% | 6801 | I8.L1 | 9¢.¥1 | €8.0T | SEY-88
eeIT | 02 86-C0V | ZL.8LS | 80.613 | £8.851 - 08.¢% 82F | 6801 | 8e.L |6a¥ | 8886
€6er | 8¢ 0988 1 OR18T | cg.88 SF.11 OF-12 0.0 0-0 00 | 8&¥ |¥LE | 00 | 880

N m “Ualy | 'suolldog | uotjaog ‘Ba1y | 'sucijuod |uonaog

gy | B Vo v e ] R ) e | ooy )R] |y |y

853U0) s I

oy | § —t v M

g, N .

o LAE] AHVADY A SNOILUTSHSOH) 0 svHHy mZSSMMch M_aEmQ

(81 B Ny L
S9Iq®BL Jo

PIV 043 yys sinwao (gprowsidd oy3 £q JuswiRusquiy oy) jo $3u83U0) 3jqn) jO UolIRNAIBY—"AI8T ‘XY



FINDING CUBIC CONTENTS OF EARTHWORK. 145

Ex. 28 V. Calculation of Cuble Contents bf the Embankment by
A(fdlnz up Cuble Contemts of Longitudinal Layers at Certaln
Vertieal Inte: vals with the Ald of Tabes], I' & 1l (Pig. 13).

Ama.F S:[uam Total Aranlof Cubie

g eet, otal eaoh

2 ]%e;z' o Area.8q.| Layer L;ng:h. : Cal:tenh
5 Middle - ;vp(; Feet. | in 8g. 'eet. | in Cu. Feet.

[portions. pdnin)ns. Foet.

st | 10 100 | 250 350 350 740 ' 25!#0001
2nd | 20 200 11000 1200 850 395 505750
3d | 30 300 2250 2550 | 1350 420 567000
dth ) 40 400 14000 | 4400 | 1850 | %20 407000
55h | 46 460 5290 5750 | 1350 125 168750
6th [ 52 520 (8760 7280 1530 50 76500
Tth | 5841 | B564-1 [795322%| 8519 32| 1239°32| 129 16937

* Caloulated in the manner shown in Ex 15, p. 53. Total = 19,99,987

‘When the top of a bank or the bottom of a cut has 2 gradient,
or longitudina! slope, the lines dividing the langitudinal scction
into layers should be parallel to the top of the bank, or the bottom
of tbe cut, or according to the lift the earthwork will be paid for,
say, 8 or 5 fect apart. A cut, being u bank turned upside down,
its contents can be obtained in like manner estimating in this case
from the bottom upwards.  Zhe feast labor involved in this ewample
sa apparent,

87. Application of Check on Borrow Pit Measuremants.
—When the cubic contents of & bank is obtained as in the Calcnla-
tion Table Ex. 28 V, it becomes very essy to ascértain the progress
of the field-work thus: with bank finished to the top of the lowest
Iayer the amount of earthwork done is obvicusly 15,987 cu, ft. ; with
bank done up to the top of the sixth layer it is 92,487 cu. ft.; with
it completex up to top of fifth leyer 261,237 cu. £t, ; and so on,

38. Caloulation of Earthwork when the Transverse-
Slope of Ground 1s passed over.-—Except in the case of hill-
roads, it is the practice ta meglect the sidelong slope of the ground
‘where the slope of the ground passed over at right angles to tbe centre
lines of bank or cutting is uniferm and graduel, and to eompute the
contents on the supposition that the area of any cross-section on gide-
long ground does nok differ from the ares of a similar section on
ground level acroes. Thw object of this is to aveid tedious calculations.
Wihen, however, the oross-sope ia emiform, bt a4 the seme time very
caisiderabls and irregular, a8 in the cassof & back carried acroes. o
swdlak, or in case of embankeiat or out for n rosd or s railwsy earried
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along a hill-side, with a uniform but rapid fall, it will be necessacy to
minimise calculation, to find the depth of equivalent level bank by
methods shown in Arts. 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,
In Estimating the Earthwork for a Road or a
allway with Innumerable Varying Gradients carried in bank
and cut over mon-undulating or undulating ground computation
of earthwork has to be made for each gradient separately as

89.

4!

shown in Arts. 36, Ex.
28V, p. 145, and in Ex, 29,
iii, p. 148, and then summed
up for the whole length of
road, or Railway.

Ex. 28. Caleculate the
Cubie Contents of a Cutting
500’ long, 20’ wide at bot-
tom, with side-slopes 1} to
1. The transverse-slope of
ground is 6 to 1, (Fig. 14).
The depth of eutting at
each 50° from the com-
t is as given in

o1

To Calculate the Cubic Contents of & Cutting on Side-long Ground.

Column 2 of the following
Table.—i) To apply Table II
in the computation required find
the side-heights, h, and h, at the
deeper and shallower ends of-the
eatting {q.v., Fig, 8, p. 130).
Then find the areas for depths
*h, and h; for the various sections
with combined slope-ratios of
6-1})=45 and 6+15=T35
respectively. Then deduct from
the former areas the latter areas
to obtain the areas of the several

T

= \"_ )
Sma BOL 8 I
TN
1 T
o hud ] .
1‘ 24+

b (g.v., Art, 25,

Fourth Method), After this,

caloulations are made in ascord-

ance with the Prismoidal fer-

mula, Bnownin Ancient Indian
a8

Fig. 14.—Longitudina] Section of & Cutting across & Hill-spur having & Side-long Top Slope.—

M 5 kar's Rule

for Tank Myork.
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1|2 3 4 T 5 | 6 7 8 9 10
. N Areafor | Areafor | Total [A,+dx | =
HEYS r A =
& E fé;E‘ hesilg:bs lx:ilgl:ts I)Selgh?,h,délpth‘, hyj A‘!ea of |[Am+ 4, Eo 2 ]
S5l8F > 3 .+ Cross. 5|88
2pogd) b Section.| 6 | =
0 0 2222 1109 | ... ‘ -
50 | 32| 6489 542 8909 9359 | 100 9,359
100 | 61 10955 418 | 107 |
150 | 87| 138 1873 312+81 | 100 31,281
200 |11-1 21339 3 =
250 | 132 | 559°06 | 100| 53,908
300 (146 ] -
350 |133 55140 | 100] 53,140
400 | 98 -
450 | 47 15672 | 100; 15,672
500 0 09 | ... .
Total = {167,358

* Nore.—That in cutting /, equals 4, in embanknient, and wice versd,

Ex. 29 (ii). Find the Cubic Contents of the Cutting in Ex. 29
with the eross-slope negleeted by the Prismoidal formula :—

Ny W -
Aren, 8q Foote | o |y am | an [o B0, 415
iddle; Two |4 A, 1 o3
Por- | Slope Total | - 5 52
tions. [Portions, Area. 6 S 553
80
64 825 100
122
174

289°11 100

264 | 26136 | 52536 | 406'81]2101°44] 1174l
266 | 26533 |531+33 | 611-74| 208932| 33006,

ETYTETS TP re—

94 50852 0 |141'43 (100
Total = {154,592
Thus leoti lopes there is a diffe of 12,766 cu. ft. less; hut

the less Jabour involved in ealculation is apparent. But the least laborions
method will be to work out the areas as for level ground and then to add to
them the increase of area due to transverse-slope as shown in Ex. 24, p. 132,
and to find the cubic contents by the prismoidal formuls or by method of
adding longitudinal layers as is shown below.

Ex. 29 (iti). Find the Cuhie Contents of the Cutting in Ex. 29 by
the method of adding the of long 1 Layers:—Te
obtain the desired result proceed as for a bank on ground level acroes (Art, 36,
Ex.28v, p. 145} to find the areas of the middle and slopes of aroas-sections, Then
find the increased ares due to side-long ground (Art, 26, Ex, 24, p. 132), snd
finally add the areas for the different depths to which the Longitudinal Beoﬁ.?n

s divided. In the present case it is divided at 3 it. vertical intervals (Fig, 14).
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The addition of the inoreased ares affords meana of computing the area ofcthe
layers with all due to the lope, and then to multiply them
by the lengths of the layers soaled off from the plotted longitudinal section, to
give the oubio contents, which in the present example excecds by 32 ou. ft. only
to that obtained by the Shuvankar’s Rule (Art. 35, Ex, 20 (i), p. 147) and this is
significant.

f . Tnerease)
g | Areamsifon 00 moal
i Py B Level Ground. | * to | Ares of Area of Cubic
E137 ol ench | Length, | ¢,
I Two | Side- | Oroma |y, oor | teet. | Contents,
3 3 "E. Middle Slopo long | section, Y iy o £,
B 2 Portions.p, o ions Gszloufr:d, 8q. fb.
¥
Ist: 30 60 13'50 034 82'34 8284 4062 38,272
2nd] 60 120 54700 1604 [ 15004 | 10720 382 40,950
3d| 990 180 | 12160 2454 | 32604 | 136 00 206 40 256
4th| 120 240 | 21600 34 84 | 40084 | 16480 200 32,960
5th| 14'6 202 | 31974 4523 | 63697 | 166'13 20 14,952
Tots =| 167,380

40. It is recommended that for smatl estimates
amounting to Rs. 12,000, or Rs. 15,000 for an ordinary un.
metalled District Road runping across a side-long ground, of, say, 8
or 10 miles in length to include earthwork and bridging, the above
method should be adopted, otherwise the Engineer will find that
his 5 per cent. contingencies will be swallowed up by the excess
earthwork (alone) to be done over his estimate made assuming the
ground to he level across, necessitating its revision at an after date.

41. Application of Check on Progress of Field-work,
when the contents, of a bank carried over, or of a cut
throughn, side-long ground, are obtained by method shown in
Art, 89, Ex. 29 (iii), above can be easily made at any time during the
progress of work to avoid over-payment. With cut down to the top
of the fourth layer tho quantity of earth dug is obviously 14,952
ou. ft. ; With cut completed down to the top of the third layer it is
47,912 cun. ft. ; with it done to top of second layer 88,168 cu, ft,;
and 8o on.

4%, With the Transverse-siope at the Different Pegs
varying considerably the actual area of each cross-dection has to be
obtained by one of the methods inticated in Arts. 25 and 38,
pp. 130-181, Wy before finding the contenta,

k of Mossurement Buk by the mﬁm

Whmwuuwxnmmm;
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. 44. b5tn Method—Estimate by Means of Contours.—
(1) The amount of cui or 11
may bo made out very approxi-
mately from the contour lines,
whero an extensive surface
* of irregular outline is to
4 he graded down or filled up to
given plans (not a warped or
>n  curved surface) In Fig. 15
the full enrved lines are the

£

W\ < *  contour lines showing the ori-

NN e ginal surface of the grouund.

* " = Every fifth ono is numbered,

Fig. 15.—Estimate by Means and made thicker and these
of Contours.

were the contours shown on
the original plot, Intermediate coutours 1 foot apart may be inter-
polated or set out for the purpose of making this estimate. The figures
around the outside of the boundary lines give the elevations of those
points after it is graded down. The straight lines joiu points of equal
-elevation after grading ; and since this surface is to be plane these
lines are contours after grading. Wherever these two sets of con-
tours intersect, the difference of their elevations is the dopth of cut
or fill at that point, If the points of equal cut or fill (in this case
.all in cut) are juined, & new set of curves are obtained, shown in
Fig. 15, by dotted lines used, for estimating the earthwork, The
-dotted boundaries are the horizontal projections of the traces on the
patural surface of planes paraliel to the final graded surface which
are uniformly apaced 1 foot apartvertically. These projected areas are
messured either by the acre-comb, tale-square, or planimeter, and
called Aj, A Aj;, etc., each area being bounded hy the dotted line
.and the boanding lines of the figure, since on these bounding lines
.all the projections of ail the traces unite, the slope here being
vertical. The cubic contents in cubic feet for any two layers can be
found from the formula :
Vis =31 (A, + 4A; + Ag)—(Simpson’s § Rule), ... (64).
{ being the vertical interval bet the projected areas, and
For the next two layers we have in cubic feet :
Vee=t 1 (Ay+ 444y ; . - {85).
;ahrmyemnmhd}muhmhmm S
Ve §1(Arh 480 + B4y 3 AL, 4 BAs +onBr) . (B
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‘Where n is an odd numbher, 7 and A being in feet and square
feet, respectively.

(2) When the final surface is not to be a plane, but warped, undu-
lating, or built to regular outlines like a fortification, a reservoir embank-
ment or terraced grounds, goon as under :—First make a contour map-
of the ground. Then lay down on 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 sot of contours would be a series of straight lines if a
regular surface, composed of plane faces, was to be constructed, but
would be curving lines if the ground were to he 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 horizontal areas of cut or fill, separated
by the common vertical distance between the contours, The volumes
here defined are oblique solids bounded by horizontal planes at top
and bottom, and are 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 hetween the contours
(or the volume may be computed by either of the formulas (64)
or (56).)

EX. 30. Letit be required to build a rectangular reservoir
on a hill-side (Fig. 16), which shall be partly in excavation and
partly in embankment, the ground being such as shown by the
tull contour lines. The contours are spaced b 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-slopes,
2:1 inside,and 3 : 1 outside, making the bottom elevation 140feet, the area of
the bottom 140 feet x 100 feet, top being 260 feet x 220 feet on the inside. The
dotted lines are contours of the finished slopes, both ingide and out, at eleva-
tions shown on the disgram. The areasin fill all fall within the thick closed
dotted line marked abkcdenfhija, and the ext areas allfall within the thick
closed dotted line marked abkcdenfga. These})roken lines are grade lines. The
horizontal seotional areas in fill and out are readily traced by following the-
closed figures formed by firm ourved contours and dotted horizontal graded

lines of equal nkwﬁon thus :—
At llD—ioﬁa(ﬁa!, sectional area.in ﬁll in bounded by curved contour marked

110 snd two horizontal, dotted lines marked 110.
T vk
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At; 120-foot level, seotional ares in fill is bounded by curved contour marked
120 and 2 horizontal dotted lines marked 120,

i In cut.abkedenfy.
In FlLL.dbhcd.znfgLJ.
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Fig, 16.—Estimating Cubic Contents of Earthwork of a Tank
FLmbankment on Sloping Ground,

At 130-foot level, sectional area in fill js bonnded by curved contour;marked
130 and 2 herizental dotted lines marked 330,

At 140-foot level, sectional area of out is bonnded by 4 horizontal firm lines
marked 140 and curved contour marked 140.
The other areas are similarly traced, In the diagram the lines are drawn
.in black but they shonld be in different colored inks to avoid confusion, This
second methad shonld be epplied to all cases where the graded ares is con-
siderable and the final relief is not & plane, If the contours be carefully
Iocated and be taken not more than 2 feet apart on steep slopes and 1 foot apart
on low slopes this method will give as accurate results a8 may be obtained in
any other way. Formula (66} may be nsed to compute the volume where
the areas are the horizontal secti areas bounded by of equsl
elevation and ¢ is the vertical distance between the contours.

45. 6th Method.—To Find the Volume of a Prismoid
between Two Three-level Sections, Surface.divided into
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Planes by Diagonals.—When the surface included between
two threelevel seo-

TR L i T ¥ tions is made up of 4
i i planes formed by join-
'Hg ing the centre-height

T
HHTH

s at one end with a side-
height at the opposite
T + end secti on each
side of the longitudi-
nal centre line (Fig.

T
1
t
;

F
1

T 17), the joining linea
I heing called diagonals,
bafa: °

HiH  an exact computation

Hd

¥

aasuan
I

%
2

T
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ZLELT heiy
H
11
Lt

1&
:
i

of the cubic contents
Fig. 17.—Finding the Volume of » Prismoid is ea.slly made without
between 2 Three-level 8 the mid-

g

area. Two disgonals which best fit the surface are to be noted
in the field when crose-sections are taken, This volume is made
ap of six pyramids, three on each side of the centre vertical plane,
D D, F Fy, having their epices 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-hed of width
b/y respectively, Let the prismoid in Fig. 17 be made up of six
pyremids D,C,B,F,C, F,B,BFC, DD,F,FC, FAEDE,, AFF,AE,
FF,DD,E; ; Cand E, being the apices. ¢, 5, 4, d, d1 are the centre
and side-heights, and distances-out at one crosssection ; ¢, by, Al,
dy, d}, the corresponding values of the opposite section ; ¢4, ¢l are the
center-heights, h,, 44 side-heights, and d;, d'; the distancesout on
the right and left disgonals, Ailthough the following formuls
sppeare long the computation by this method is very simple.
The Tatal Volume of the Prismoid, V= Volumes of Pyramids,
" DG, BFC + FBBFC + DD, F,FC + FAEDE, + AFF,AE,,

s b gl b Ay 1
+FF,DD,E; = ("”+ "‘)8+5”'+—_“’+") "”+(‘—"5 +—-’t)—3

22 3 2x 8 2 22
_b—;h,__‘*_(t"""l)

d',— - '—[c(d F @) 4 o @Ay d) b od+edt +
{n&wuuwm }] (1))
%&mﬁg&.hh\.gd‘.d the-diagonals the
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oquation comes to

V - e @+ @)+ 0,0+ i)+ et it

-.} {h+h,+h‘+h’,+hd+h'¢} ] ... (68).

The great advantage of this method is that the data are all in
the field-notes.

Ex. 8f. Find the Volume of the prismoid of which the follow-
Ing are the fleld-notes for a base of 20" and side siopes 2 to 1; the
sections belng 100’ apnr! The upper figures are the distances-out and

16 8} the lower ones tha heights, +

Ses. A2 g ‘26 T34 sign being used for flls. The
22 0 [caloulations may be tabulsted

Sec. Aq: T 6 Jas under :—
» 7 | Cubie
eld+d) |efdi+dy)| cads Jeud'y E(}.+IL, AT VS AR &
| Iy
2‘6(1380-16)[ 4(22418) (2614 [4x 16|10 (34+34+6+3+6+3) T'
100
8528 I 572 84 244 T

46. Excavatlons under Water, Row Measured.—Sometimes
it is required to ascertain the amount of earth, sand, mud or rock
removed from the beds of rivers, barbours, canals, etc, If this be
done by soundings alone the contractor would not get his costs for
depths excavated below the required kimit; and besides, foreign
material is apt to flow in and partislly replace what is removed, so
that the material sctuelly ted is not adequately sbown by
soundings within the required limits, It is common, therefore, to
pay for the material actually removed, an overseer being usually
employed t0 see that no useless work is done beyond proper bounds.
The material is then measured on platforms of dumping boats in
cubic feet. There are two general methods of guuging boats: One
is to actually measure the dimensions of each load, often done in
case of rock, and the other is to measure the displacement of the
boat, commonly ascortained with dredged matorisl. When the boat

" ia gauged by ing ite displacoment, is must bo gauged both
‘before snd after josding, and the depth of water in the hiold dbesrved
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at gauging. A displacernent diagram or table is prepared for ,each
barge from its actual dimensions, in terms of its mean draught,
The draught is to be ascertained by taking 4 gaugings at 4 symimet-
rically located points on the sides, tbese 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
true mean draught of the boat.

To Prepare a Displacement Diagram, the arcas of the
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 bas 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 actusl measurement, in either case casily by a
planimeter, The prismoidal formula may be applied for computing
the displacement, Thus, Let Ay, A, As, A;, ete., be the areas of the
displaced water surfaces at uniform vertical distances % apart. Then
foran even number of intervals we havein cu. ff, i

V=3h (Ag+4A,+2 Ap+4A;f .. An) ... .. (66).

1Ii the total range in draught be divided into 6 equal parts each
equal to k, then Weddle’s rule would give a nearer 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 cavity.

After the displaced volume of water 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 material, This must be found by experiment.
A measured volume of any material put into a gauged boat will
give t.he‘pr'%gn,‘po-eﬂicient for that material. Thus if the measured

lumo ¥{gives displ of 'V, then V1/V =C is the co-cflicient
to apply to the displacement to give the volume of that material,
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47.

are given in the following Table :-—

TAI!I.E iV.—8peoific Gravity and Ieught of some Earths.

155

Specific Gravities and Weights of some of the Earths

| speinic | eightor specito | ikt

Gravity. foot in]bs, I FTOVIY. footin lbs, [‘

|

Clay 1493--2:09' 120130 | Shingle 142 ]
Earth 1620 { 160—125 | Bitumen 84136 | 52 85

Gravel 1T } Pit-sond conrse. 161 I 100 ‘\

Mud 13 ,‘ o fine 152 95 |

Sand, quartz |26 i 162 | Sandstone 220 137 |

. River |18 iy | Limestone 223 | 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 usuul slopes in Engineer-
ing practice are: vertical, { to I, 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 V.—Angies of Repose.

Nature ot Angle of V:’eé%ll"t Nature of Angle of v::;i:gc
eoil, slope., Pefoot‘ e soil. slope. | P foot..
Gravel 407 1121bs. || Compact earth 50° 100 lbs.
Dry sand 38° 92 ,, || Shingle 39° 14l ,
San 22° 116 ,, [ Rubble 457 53,
Vageta.b]e 280 . Drained clay 45° 12 .,
earth - © » | Wet clay 16° 24,

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 have 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 part
of the Engineer are the best guides.

49. Shrinkage of Earthwork.—Excavated earth first in-
creases in volume, when removed froma cut and dumped on a fill, but
it gradually settles, or shrinks, until it finally comes to occupy a less

. yolume than it formerly did in the cut. Both the amounts, initial
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increase and final shrinkage, depend on the nature of the soil, ita
condition when removed, and the manner of depositing 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 probably 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 aversge size
of fragment. In sand the settlement is small, whereas in the black
cotton eoil, as in the Central Provinces and in places in Orissa, it is
very large. A very fair all-round settlement allowance is as
follows :—

Bank 1 to 5 feetin height ... 2" per foot of bank,
w8520, » » - W, 4 5 s+ 1ioot
w 20,8, ,, ., e Y e o + 1,
w 80,40, . P T S

That is to say, a 32-feet-high bank will have to be thrown up
36" 4° high, This settlement allowance will include allowance for
wastage which the coolies are in the habit of making in preparing
footpaths, filling up hollows both inside and outside the profiles,

Chapter VI.—Calculation of Superficies of Slopesto
asoertain the Area of Turfing, and Stone
pitehing, ete., required on Slopes.

§0. Caleulation of Turfing or Pitching is made from
the formula.—

Length of Slope AL=d1+8° (Figs. 1and 2, p. 2) ... (69).

.. Area of Slope for a Length of 100 ft.=100 dv1+8& ... (70).
Ex, 82. Substitating d=1, and 8=}, we have
Area of Slope for a Length of 100=100x 1 x v/ 14+ (25)*=108077
5. ft. - )

In this way we get the figures in Cols. 4 and 8 of Table VL

These areasaregiven inthe first line of Table VII, p. 158, in
which, the slope-lengths being proportional to the heights or depths,
areas of slopes for 100 feet lengths for different slape-mﬁpsm
given for baighste of from 1 1§ 100 feot incressing by 1. The wreas
for decliA¥E of  foot are found by inserting & decimsl point &t 2
- pincos tg.the left for sz of & foot in height ; mﬂu_‘l;phe mﬁn
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eft for,y of a foot inorease in height in tho figures given in the
[able VII, e.g., for 025 height and slope-ratio, 1}: 1, the ares is
4507 sq. ft., and for 2'3' height and slope-ratio 1} : 1, the area
is 450°7 sq. ft.=451 sq ft., say, and so on,

TABLE VI —Lengths and Angles of Slopes, Eto.

Arvea of Area of
lo | Length Angle

AT ot al%tpe slops, b with | Length | elope,

Blopes. | o height | =1 for |i Blopes. | 3y |of alope =1,
zZ; - =li length zon. h=1. |[for liangth

1 2 3 4 5 6 7 8

3:1 | 75058 | 103077 | 103077 || 24 1| 21°48 | 2-69258 | 269-258
4:1 ] 6326 [ 1-11803 | 111803 8 : 1| 18°26° | 316228 | 316228
“§: 1| 53 8| 125000 [ 325000 3f: 1| 15757 | 3-64005 | 384 005
1:1] 4570 | 141421 | 1417421 4 : 1| 1472 | 412311 | 412311
1 1| 3342 | 180278 180-278 85 : 1| 1119 | 500002 ( 509902
@1} 2634 | 223607 | 223607 )) 6 : 1 921 | 6 08276 l 608 276

Ex. 83. Find the Areaof Turfing on one siope of an embank-
ment for a length of 100 feet, the depth of Bank belng 1921 feet
and siope-ratio 14: 1

By caloulation, Ares of Turfing = 19-21/1 +(1 5)* x 100 23463140 8q. ft.

From Table VIL, p. 158. we have at the intersection

of 1§: 1and 19’ ... =8425 sq. ft.
and at the intersection of 13: 1and 21' .. = 38eq ft
Torar = 3,463 sq. It

If both the slopes have thepame slape-ratio, the amount of Turfing for
& langth of 100 £t will be 6926 aq. ft.

51. Concluding Bemarks.—The above Tables have been
prepared with great care and the examples given clearly show how
the Tables can be utilised expeditiously and correctly for the prepa-
ration of estirontes of Rarthwork and superficies of glopes in eonnec-
tion with roads, Railways and Canals, etc, It is tobe hoped that
tho mare the Tables will be handled the more easier and quicker
will their application fonnd to be.
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TABLE VII.—S8uperfisies of Slopes corresponding with DHierent
Heights of Cuttlng or Embankment for a Length of
100 foot in square feet.

23 |

Sl 1 E] 40t ; 1;:1\2:125:13:13&:1 4:1/5:1/6:1

=] | | !

e | e | e | —— ] ——| \ ] B B B
1 103| 112 125‘ 141 180; 224! 269] 316| 364 412| 510| 608|
2 206| 224 250 283 361\ 447| 539 632| 728, 825| 1020| 1217
3 309| 335 375 424 541 671 808| 949| 1092| 1237| 1530| 1823
4 412| 447| 500 564 721 894 1077 1265| 1456| 1649| 2040| 2433
5 515 559 23] 707 9011 1118; 1346| 1581| 1820 2062] 2550| 304]
6 618 671 750 848| 1082 1342: 1616) 1897| 2184 2474| 3059| 3650
7 722| 783| 875 990| 1262 1565 1885| 2214| 25481 2886| 3569| 4258
8 8257 894! 1000| 1131 1442| 1789 2154| 2530| 2912] 3298| 4079) 4866
9 9281 1006 1125} 1273| 1623, 2012, 2423| 2846, 3276, 371}: 4589 5474
10 | 1031; 1118 1250 1414| 1803| 2236; 26493| 3162| 3640; 4123| 5099 6083

|

11 | 1134] 1230 1375| 1536( 1983| 2460| 2962) 3479; 4004 4535/ 5609 6691
12 | 1237] 1342| 1500| 1897| 2163; 2683| 3231| 3795 4368, 4948| 6119| 7209
13 | 1340| 1453| 1625 1838| 2344 2907 3500 41111 4732 5360 6629) 7908|
14 1 1443| 1565 1750| 1980 2524 3130 3770| 4427| 5098| 5772| 7139( 85186
15 | 1546 1677 1875 2121| 2704 3354| 4039/ 4743| 5460| 6185| 7649 9124]
16 | 1640| 1789| 2000| 2263| 2884 3578| 4308| 5060| 5824| 6597 8158| 9732
17 | 1752) 1901) 2125] 2404 3065 380L( 4577 5376) G188 70N08| 8668|1034}
18 | 1855 2012| 2250 2546| 3245 4025] 4847| 5692| 6552( 7422( 9178(10949|
19 | 1958 2124| 2375 2687| 3425 4249| 5116 6008| 6916] 7834| 9688(11557
20 | 2062] 2236| 2500 2828| 3606| 4472) 5385 6325‘ 7280( 8246(10198(12166
21 8659)10708| 12774
22 8008| 9071[11218|13382
23 948311728 13990
24 989512238 14599
28 1274815207
28 10720(13257| 15815
27 11132|13767 | 16423/
28 11545 17032
29 1195714787/ 17640
30 1236515297 18248
31 12782|15807| 18857
3z 1319416317(19465
a3 14019 17337| 20681
38 1443117847/ 21290
4 15256 1886622506
38 15668)19376(23114)
39 19886 |23/23|
40 7211 16492)20396| 24331
a1 7391| 9165|11040| 1206514924 16905 20006 | 24939
42 7572| 9391|11309/1328215288(17317(21416| 25548
43 7752| 9615(11578(13598|15652| 17720 21926| 261561
44 7932| 9836|11847|13014/16016|181 26764
45 8113/10062(12117| 14230 1638018554 | 2204627372
46 8293|10286( 12386 145481 16744 | 18966 23455, 27981
47 8473(19510| 12655(14863|17108|1937!

48 865310733 12924 | 15179174721 19791 | 24475 29197
49 883410957 |13194 15495 203 24985129806
59 9014‘11190 13463(1581111820020616| 2549530414
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TABLE, VIl.—Superficies of S8lopes correaponding with Different
Heights of Cutting or Embankment for a Length of
' 100 foot in square feet.

T

i |
&:11;:1\1:1 1;111;;12:1{2‘:1 3:1]34:1]4:15:1(6;1
5237| 5702| 6375| 7212| 9104|11404(13732(16128 18564 210‘28!"“"“' 31022
5300| 5814| 6300| 7354| 9374|11628]14001(16444| 1892821440 26515 31630)
5463 5926| 6625| 7495] 9555|11851114271|16760|19292 21852 27025132039
5060 14| 0873| 7I78] 3| 1o0un; 14305111203 2h0a0 25077 8045 e
5| TTT8¢ 991312298, 7393 7 2455|
5772) 62611 7000| 7920|1009 12522, 15078|17709| 20884 23089 34063
5675) 6373 7125 806110276 12346 15348) 180925 2074823 34672,
Oam) Gae| 7573| Sa2a| o] 13163 15450| 10372147 4326 30084 ez
6596] 7375 83 ! 65721476 35888]
| GI85( 6708 7500 8485\ 10817|15416|16155| 18474 218 0594/ 364971
6288 «sm‘v 7625| 8627110997|10640! 1542519290 25151 3110437105
6391| 6932| 7750| 8768(11177|13864|16694|19606 22568 |25563 31614377153
6494 7044| 7875| 8910{11358|14087|16963)1 6(32124)3832]|
6597| 7155 8000 9051111538 14311(17233/2 38930
6700| 7267 8125| §192|11718]14534 1 133144 |39538
68031 7379 9324]11898| 14758117771 20871 124024 | 2721333654 40146}
6906| 7481 5| 9475/12079|14982|18040|21187 6253416340754
o) o e s e e
2 5 1 202511626 341971
7215 7826 9899|1261 15652{18848|22136| 25480 49579)
7318! 7938 8875|10041 12800|15876(19117 14]29274|36203 4
7422| 8050 9000|10132|12980|16100|19387|22768|2620! 13]43708
7525( 8162| 9125/10324]13160|16323 (19656 230852657 372234440,
77?28 8273 9250 0 1046513341 (1654719925|23401| 26036(30511137733( 45019
31\ 8385! 9375(1060713521 (167 4(23717 27300 45621
7834| 8407| 9500|10748|13701| 16994 (20464 3133638753 (4622,
7937| 8609| 9625/10889!13881(17218 T 4683
8040(87211| 9750(11031{14062(17441 307724744
814188321 | 9875/11172(14242( 17665|21271|240: 56132573 |40282| 48064
824680441 10000| 11314 (14422| 17889,21541 40792/ 4866
83491 9056/10125|11455/14603{ 18112)21810(25614| 2948433397 | 41302 49270y
5452 1052“) 18336 20R4R (32810 4] | 4BR"T
8555 gégg 10375 ﬂggg iﬁ%é‘, 18559(223, S50 15000 50487
8658 9391(10500(11879|15143(28 34634122832|51095
8762| 9503(1062512021 |15324| 19007 | 22887 (2687 35046143342| 51703}
§968| 727 10875 12308 15084 10454 | 2251 7515( 31008 3987 44908 oo
5(275 52920,
9071| 9839/11000(12¢45(15864| 19677 283 44871 53598
9174| 9950|11125|12586(1604519901 4422596 45381 541371
'7|10062| 11250( 1272816225 (20125 32760(37108| 45891 547,
9380 iom 11%%3 wggsl; 12&‘5 20348 7771(33124|37520( 45401 | 55353
9483 10286 1301116586 91156061
5986/10398| 11625/ 13152(16766| 20795 | 26041 29409, 47421 | 5657
968910509(11750(13204 5 757(47981 57178
9792110821 | 11875/1343517126(21 30042 70|48441| 5771
8995/10733(12300(01357 | 61730 (72146 83494 58394]
9998110845| 1212513718 17487 [ 21690(26118| 30674 49460/ 59003
10102|10967 {12250 13858 (7667 0406149970| 59611
110205 11088{12375] 14001 [ 1784822137 | 26657 | 31307 360364 0380180219
10808, 11 190{125001 14142/ 1502822361 060823,

-



160 ADVERTISEMENT.

OPINIONS ON «“ MANUAL OF SURVEYING"” .
VOL. L, FIRST EDITION.

BY
NAGENDRA NATH MITRA, L E.,

Principal, C.E. Collega. Sibpur, on 6th of June,

B. Reaton, Es g
1908, saya:—* Your book on Burveying is decidedly useful. and in some ways
well-adapted for & Student’s Text-book, The Seotions on Demarcation and
Cadastral Survey Operations are decidedly usoful ; ” and on 31st of July, 1909,

jo raysi—' It is certainly s very useful Book of Reference and as such
:ﬁ:uld be useful for teachers aud eenior studeats,”

Major Seudamore, R.E., Prircipal, Po~na Col'era of Science, on
20th of Octeber, 1907, says:—** Mr, Mitra's * Manual of Surveying ’ Vol L.,
in 8 book which contains & great deal of information that should 'he useful tor
stodents ; it deals very thoroughly with the ordinary instiuments likely to bo *
wanted by a Surveyor 1n Indis, and with & good meny others which are not
likely to come into the bande of an ordinary Surveyor. The introductory
Cheptera are clear snd fairly concise. The plates are olear. Toking into
oonsiderstion the large amount of information which the book contains, the
joo, BS. 8, may be said to be modest, and the book should prove useful as &

erenoe Book in the Library of any Engineering Student or Sucveyor.”

Colonel F. B. Longe, R.E, Sucrveyor-Ganerai of India, on Bth
of January, 1908, says:—‘ It seems tothe Surveyor-General of India, from
the cursory perusal given it that it is likely £o be o very useful work.”

Lientenant-Colonel J. M. Fiemlog, IA., Assistant Survevor.
General, on 26th of February, 1908, says :—‘‘ The book hus been compiled
with grest labour and the Surveyor-(ieneral appreciates tbe industry involved
in writing it, and considers that it might be of use to Engineering Students.”

Ww. MeHutchinson, Esq., M L.C.E., Chtef Engineer of Mysore,
on 12th of February, 1908, says :—* I nm of opinion that the book ia & mosb
useful one and every officer of the P.W.D. might purchass a copy far hia own
use with advantage. I ordered a copy of the book to be purchased for the
P.W.D, Library.

A. V. T. lyer, Esq., Author of “Engineers’ Pocket Book,” on
Ilth of March. 1911 says:—1 am vory much delighted on going through
ur book which contains a great deal uj -to-date information. You have
one wonders in the broad field of our fession. Not only your great
work ¢ Manus} of Surveying’ involved immense labour nod great expense,
bat_you bave reall rendered & service to the professionsl publio appreciabl
No doubt it is & work of enlightenment,”

The “Indlan Engineering” of 220d February, 1908. says:—
« A Manunl of Surveying.” Tbis book by Babu }i:feuim Natb Mitre is useful
to stodents in Surveying sud Eng and sbonld d & gond sale in
India and Borma.

Captain &hc‘;‘ E}“",&ﬁ" Dtrs-m[:rhof snrvaey;, ll_!:mmli and

gam, on I 8y, , says:—**I have received e of
:A;hmml of Surveying * (VoL I). I consider the book to be ve?ixmf;:
of the sort h.!)?‘“mt by sn Indian it deserves &
ive. The good deal of

T

grg

book covers a




ADVERTISEMENT. 161
preciate them. 1 shall be obliged if ill kindly let me know wh
he Volume IL. will be rondy.» o O v e me e

IThe Secretary, United Provinces Td'xt»!wk Committee, says as
under on 8th of April. 1910 :—

Name of work, etc. Recommendation of the Twxt-book
= Manual of Surveying ” Committee :—
by Babu Nagendra Nath Mitra. ¢ Recommended for Teachers
Rs. 8. and Libraries.”

The Hon’'ble Mr. A. S. Thompson, Chief Engineer to tne
Government of Bengal. on 19th of January, 1910, says :—*° Your ‘Manual
of Surveying’ is a comprehensive work and should be of much use to
students and a8 a book of reference, to many others. I hope the book will
meet with the suocess which it certainly deserves.”

Mr. E. G. Foy, Superintending Sanitary Engineer, Rangoon,
Burma, on 15th of July, 1910, says :—* Manusl of Surveying is a useful book
of Reference on Surveying.”

E. Beckett, Esq.. Agency Enginuer, Feudatory States, Orissa.
on 2nd of August, 1813, says:—*I1 have no hesitation in myi? that your
book will be most useful to the P, W, Stafl of the seversl Feudatory States
in this Agency, and will, owing to the concise and praotical treatment of ita
subject-matter and wide range, prove speciatly useful to beginners or those
unable to obtain frequent supervision and advice on account of distance from
any such assistance for long periods. You are to be congratulated on the
careful compilation of the work.”
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