


Computation of Volume

8.1

For computation of the volume of carth work, the sectional areas of the cross-

: section which are taken transverse to the longitudinal section during profile levelling
o o . are first calculated. Again, the cross-sections may be of different types, namely:
VOl ume IS madin |y | () level (ii) two-level, (iii) three-level, (iv) side-hill two-level, and (v) multi-level.

The methods of calculating the areas of such sections are discussed in Sec. 8.2.
calculated by two

A fler calculation of cross-sectional arcas, the volume of earth work is calculated
by: (i) the uspezoidal (or average end arca) rule, and (ii) the prismoidal rule.

R Vs Nortes: 1. The prismoidal rule gives the correct volume directly.
methods : ..

2. The wrapezoidal rule does not give the correct volume. Prismoidal
i correction should be applied for this purpose. This correction is always
4 Trapezoidal rule subtractive

Q Prismoidal rule

3. Cutting is denoted by a positive sign and filling by a negative sign.

82 FOR CALCULATION OF CROSS-SECTIONAL AREA

vel Section

When the ground is level along the transverse direction:

= (b + sh)h



Example Calculate the sectional area of an embankment 10 m wide, with a 5k
slope of 2 : 1. The ground is level in a transverse direction tothccqm in
Problem -01 ~ central height of the embankment is 2.5 m. "

I
N

Surveying and Leveling

mrem = (b + sh)h

—(10023‘25))‘2.5-37.511:’



33 FORMULA FOR CALCULATION OF VOLUME

— common distance between sections

A\
O Trapezoidal rule
—D —

O Prismoidal rule
A. Trapezoidal Rule (Average End Area Rule)

Volume (cutting or filling), V = -1,—,)- {A; + A, + 2(A; + Ay + ... + A, 1))

commnnﬁdmmncc (area of 1st section + area of last section

“

i1.c. volume =
+ 2 (sum of area of other sections)}

jépl'moldal Formula
S D (A, +.A,,+4(A2+A4 + Apt)

" Volume (cutting or filling), V= 5

q +2(A3+A5+...*A.:),

-
hind O

y" \‘.." R D ek 4 X a3
Fy o e m‘“ {Area of lst section + area of last section

2 + 4 (sum of areas of even sections)
+ 2 (sum of areas of odd sections) )
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f

cections. If the number of sections 1 even, the end strip s treated separately and

ated according o the trapezoidal ule. The volume of the remaining
yismoidal formula. Then both the

Note: The prismoidal formula is applicable when therc arc ar odd number 0

(he area 1s calcul
SIrips 18 aalculated in the usual manner by the

resuls are added to obtain the total volume.




85 WORKED-OUT PROBLEMS

: 1 2 = 3
7 - and side slopes 1 '/ : 118 required
o ilem 3 vy, R embankment of width 10 m

gr v i i re line.
K d ound which issle el in a direcuon transverse to the centre
to be made on a

3 lows:
The central heights at 40 m intervals are as follow

0.90. 1.25, 2.15, 2.50, 1.85. 1.35, and 0.85

1 the volume of earth work according to (i) the trapezoidal formulg.. '
Calculate the ‘
and (ii) the prismoidal formula.

- Surveying and Leveaelling

The cross-scoctional arcas

A &> =+ Sh) >x< h
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are calculated

)
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0.90
1.25
2 - k55
2.50
1.85

10.2Z22
14.84
28 _ 43
34_ 38
23 .63
1-35 16.23
O.85 O.S8 ™mm
VvV olume according to trapezoidal formulac:

v — 20 1022 + 958 + 2 (1484

-

A
A—_v

383388
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=2)

+ 2843 + 34 38 + 2363 + 1623)}
— 20 {1980 + 23502} = S5.096.4 m "
(b)) Volume calculated in prismoidal forormula:

{(1LO.22 + 958 + 4 (1484 + 3438 + 16.23) + 2 (28.43 + 23.63)}

(19 80 + 261.80 + 104.12) = S.142.9 m—



,‘-‘., flerms 3 e ground level along the centre line of a road is given DeloOw:
./ Chaimage (m) — 8] 50 100 150 200 250 300
(m) — 117.50 11625 11595 116.65 117.20 1 17.85 11598

PrOble A _03 It is proposed that the formation level of RL 115. 00 should be kept constant
of starting from the chainage ‘zero’. The formation width of the road is 8 m and
the side slope 1 ° . The ground is level transverse to the centre line.

Solution

o 117.50 115.00 2.50
SO 116.25 115.00 1.25
100 115.95 115.00 0.95
150 116.65 115.00 1.65
200 117.20 115.00 2.20
250 117.85 115.00 2 .85

300 115.75 115.00 075

|

g | ez is calculated according to the equation,
’.'> . ’.
9 (b + sh)h
g-"_ e # ;

lvs-




Problem -04

N\

\

Probiem {/’l‘he areas enclosed by the contours in a lake are as follows:

Coffour (m) 270 275 280 285 290
Area (m°) 2,050 8,400 16,300 24,600 31,500
Calculate the volume of water between the contours 270 m and 290 m by:

(i) the trapezoidal formula, and (ii) the prismoidal formula.

Solution (a) Volume according to trapezoidal formula

3 12,050 + 31 500 + 2 (8, 400 + 16, 300 + 24, 600)}

W 2|

30.375m"’

(b) Volume by prismoidal formula:

—i- (2. 050 + 31, 500 + 4 (8 400 + 24,600 + 216, 300)

- 330350 m°



5/ An excavation is to be made for a reservoir 40 m long and 30 m wide
ttom. The side slope of the excavation has to be 2 : 1. Calculate the
of earth work if the depth of excavation is 5 m. Assume level ground at

_,lsroblem
./ at the
volu

Problem -05 & the site.
Solution




248 Surveying and Levelling

40 m B=30m

Bottom section: L =

Area A; = 40 x 30 = 1,200 m’

=b+25h=40+2x2x2.5=50m
B 30 +2%x2%x25=40m
Area A, = SO x 40 = 2,000 m’

Mid-section:

Top section: L 40 + 2 x5 =60 m
B D0 x2%Xx2%x5=50"m
Area Az = 60 x 50 = 3,000 m

Volume according to prismoidal formula = -2—3 {1,200 + 3,000 + 4 (2,000)}
= 10 3 N
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