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CHAPTER 7
ROAD ESTIMATING
EARTHWORK

Cross-section of earthwork of road in banking or in cutting s usually in the form of trapezium,
and the quantity of earthwork may be calculated by the following methods -

Quantity or volume = Sectional area x Length.

Fig. 7-1 Fig. 7-2
Banking Cutting
Sectional area = Area of central rectangular portion + Area of two-side triangular portions.
; L TR

= Bd+2('4 sdxd) = Bd+sd?
ical, horizontal is s, for d

S - 1 is the ratio of side slopes as horizontal : vertical. For 1 vertical,
vertical, horizontal is sd: OO ) €5 it

Quantity= (Bd+sd?)xL.

When the ground is in a longitudinal slope, the height of bank or the depth of cutting will be
different at the two ends of the S0 ; :
section, and mean height or
depth may be taken for “d” and
sectional area at mid-section is
taken out for mean height.
Alternatively, sectional area at
the two ends may be calculated
and the mean of two sectional
area is taken out. Sectional area
at the mid-section or the mean
sectional area, multiplied by the
length gives the quantity.

di+d; G
2 Fig.73

Different kinds of soil as sandy, clayey, roeky, etc., qstimated'scpa;ately as the rates vary.

Mean height =

~ Lead and Lift—Normally earthwork is estimated for 30 m lead\for distance and 1.5 m lift for

height or depth, and this distance of 30 m and the height of 1.5 m are known as nonwmmm :
Normal rate for earthwork is for 30 m lead and 1.5 m lift. For greater lead or lift the rates will be
different (higher) for every unit of 30 m lead and for every unit of 1.5 m lift. The earthwork is,
therefore, estimated separately for every 30 m lead and for every 1.5 m lift. “a



EARTHWORK 329

a road longitudinal section and cross-section of the ground
The formation line is fixed in consideration of flood level,

gradient, height of bank, depth of cutting, etc. In plain countries road is usually in baﬂhﬂgci but if

the road is in cutting for some length and in banking for some other length, the excavated earth

from the cutting portion should be utilised for the banking portion within economical limits, during

the execution of the work. But for estimating of earthwork this point of utilising excavated earth

gﬁ'zic““ins_in cettain length in banking of the adjacent length may not he taken into account to

i complicacy. In hilly countries road is usually both in banking and in cutting and the
ated earth from cutting is utilised for banking within economical limits.

the dgggr?;:ecol{[iemion and formation line, the height of bank and depth of cutting are calculated

For plain country :{1 of ground and R.L. of formation gives the height of bank or depth of cutting.

earthwork is calculagedground Is considered as level accross, that is‘there is no cross:;lq;?e. The

continued until the y} by parts of the length in between two consecutive stations of L-Section and
¢ Whole length is covered,

For longitudi .
mcire apart 30221&T§::::27° R.L. of ground is usually taken by levelling instrument at every 30
at 40 or 50 metre apart or evemc of the road. When the ground is ‘airly even the levels may be taken
ground may be takén at 20 N up to 100 metre apart. In uneven ground or hilly areas the R.L. of
metre or more or less depending on the nature of the ground. Estimate of

road is prepared kilometre wi p
: e . : . . 5 p v, .
multiple to make the kilomctwr;sc' It is' better if the distance apart of L-section is such that it is

For the calculation of carth\ym:k in
are taken and the formation line is fixed.

Longitudinal section is ysy: : :
and a vertical scale of | cm l;,‘;“rill);gi;)::l:ldzwgt;a horizontal scale of lcm=10mto Fem =30 m

The quantity of earthwor _
which three methods are givenkb';ll?;bifalculatcd by the various methods of mensuration out of

; beh::;h};? ll.nl\(‘}l_futl;—:ie;tional Area Methpd.—Quantity:Area of mid-sectionxlength. Let d, and
L ; g nk at tw:_) ends portion of embankment, L the length of the section, B the
formation width and S : | (horizontal : vertical) the side slope then, '

Area of mid section = Area of rectangular
portion + area of two
triangular portion

= Bdm + '45dm? + Y48dm? = Bdm + sdy2 h—Sdm—el he—Sdm—s|

~» Quantity of earthwork = (Bdm + sdn?) X L Fig. 7-4
General, Q = (Bd + sd?) x L, where d stands for mean height or depth.

earthwork may be calulated. in a tabular form as below :—

Area of | Areaof | Total | Length Quantity
sides | Sectional | between | (Bd +s¢?)x L

The quantities of
Stations | Depth Mean

i i = o Sd? A stations
Chain- | Height or portion rea _
i k- | Cut
age Hf:]g"hl Bd Bd+sd? L t;t;:r: uting
- [
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Area of side sloping surf: _ o
e e ltiplying the mean
The area of sides which may require turfing or pitching, may be found by muitiply

sloping breadth by the length.
The mean-stoping breadth = / (sd'+d") = /5>1, where d st
Areca of both side slopes =2 L, x d v/ .

This also may be calculated in a tabular form —

nds for mean d.

Length | Total Arca of both
side slo
2LdvVs+1

Station | Depth Mean | Breadth of side slopes
or Chain- or depth or d \/s’+l between

age Height | Height Sloping breadth statéons

This table may be added to the previous table or may be wor
depth or height.

Method I1. Mean Sectional Ares Method — Quanu'
Sectional area at one end A, = Bd,+sd,” sectional area at the o

the heights or depth at the two ends.
A;+A2

2

, Quantity Q = Al

The mean sectional area A =

The quantities of earthwork may be calculated in a tabular

Stations | Height | Areaof | Arecaof | Total

or or central sides | Sectional | Se
Chainage | Depth | portion Area | .
o Bd Sd? Bd+Sd? |

Note : See Example 6 for Me
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-

Method III. I'rismoidal Formula Method. — Quantity or volume ;% (Art+Ar+4An)

d Where A, and A, are the cross-sectional areas at the two ends of a portion of embankment of a
road of length L, and A, is the mid-sanctional area.

Let d, and d2 be the hei d d d, be mean heigh
. y ghts of banks at the two en an m the h t at the
mid-section, B be the formation width a 1 S:1 be t} e sl : ll" ) .

Cross-sectional area at one end — b~ B —u

Ai = Bdi + 84,2 /—d'\

| g

Cross-sectional areg at other end — Fig 7-5

Az = Bd; + §4,?

k-8 —

Cross-section at middle — d,

4, = 91 +d; l

2
An = Bd,, + Sd. Fig. 7-6
-8 —y

sfst)esorey PN
— 1

Quantity = (Ar+A2+4A,)
Fig. 7.7

=L [(Bdi#sd/?) + (Bd:+sd) +4 (B(dtdry 4 ¢ ditdy,
2 " ek

+2d.d; ]
4

:-3[; [(Bd'+Bd2+4‘Bz"ﬁ + 4___Bzdz)+ sd,*+sd,*+4s di’+dy’
= [(3Bdi+3 Bd:) + 25d:* + 250 2+ 25410
25T Artd) +52 @2+ 4 +dd)

=BL (@t 55 (@ i)

2
~ { B ( d];d_‘ ) + s (d]-+d2-+2dld2 ” % L

}
- [Sec. Area of central portion + Sec. Area of side slope portions] x Length.

The same is aiso applicable for cutting.
y be set in a tabular form for

Tabulgy p io | Formula — The above ma
talculaling the zlgn:?:y l:??;?ti:;ork for & road, See Example 8, page 345 for tabular form.
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(1) Find also the area of the side slopes and the cost of turfing the side slopes at the rate of
Rs. 60.00% sq. m.

Chainage

10 | 11 12 | 13 | 14 | 15 | 16 | 17 | 18 19 | 20
R.L. of ground |105.00{105.60{105.44{105.90 105.42‘104.30 105.00{104.10{104.62(104.00{ 103.3
_ R.L. of Formation 107.00.
Gradient Down gradient 1 in 150 —- — Down gradient 1 in 100 ——————

L=Section and Typical cross-section of the road are as given in Fig. 7-8.

107.00
Formation Line

v

Formation

10.00m—+
- :
]
»
_ Fall 1in 100  —
CROSS SECTION OF BANKING ! |
Datum Line 100
Depth of Cutting
8 - R R @
Height of Bank 8 g 2 § N § § g § E s
8 é 2 g 2 8 8 8 g
AL of Formation 55 g 8§ 8 8 8 & 8 8 3 -3
o o o
R.L. of Ground g 2 3 8 ¢ 8 & = & E &
g 8 8 g8 8 % 8 3 ¥ I 8
Dlaulmce in Metre 300 330 360 390 420 450 480 510 540 570 600
Chainage 10 11 1?2 13 14 15 16 17- 18 19 20

L-SECTION
Fig. 7-8
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CROSS SECTION

Formation Level
10.00M

L-SECTION
Metric Dimensions
t 52.00 Formation Line BANKING
_-ﬁ .
h‘
Mt iz -...._____:\ a Formation Level
""—-.___. 7 1 z d “i:\ L
'e‘.'; d N
Down Ward Gradient 1 in 200 | : ¥-10.00 rmi—sf
CUTTING
Datum Line =Y j ;
Depth of Cutting g § 8§ 8 .8
2 L5 O
| |

2
- 2
: 5 2 < q 2
Distance in metre - .
1000 40 80 120 160 200 240 280 320 360 400 - Metre
Kilometre 1
 Fig. 79

F,

The road passes from bankingto cuttfng in between the stations 30 ( 1200 m) aﬁd 31 (1240 m)"
The distance where it passes through zero, i.c., ground level, may be determined as follows :—

S

The two traiangles on cither side of zero point are symmetrical.
(Fig. 7-10). )

X 40 —X . or 4x=.3(40 — x) 2
3 4 -

or 4x = 12 — .3x. or.7x =12

" x=-—£727=17.14m=l7msay

e Fig. 7-10
Therefore length of banking portion is 17 m, and the length of cutting portion is 40—17=23 m.
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ESTIMATE OF EARTHWORK
Caleulation of Quantities (Ex. 4)

B=10m, s=2 for banking, and s=1% for cutting
] Height | Mean [ Ctuhti:ll‘ Aréa of | Total | Dist. in Quantity
_ or Depth| htor | area | sides |sec. area| betw. (Bd+sd’)xL
Station{Distance| Diff. &f | Dépth Bd std? | Bd+sd? | stations e
G.L. d L |Banking| Cutting
Kmm |(and FL| m m m? m’ m | ™ oA
25 | 1=00 | 1.00 — s — - — - —
2% |1-—40 | 0% | 095 | 950 | 181 | 113 40 | 45240 | —
27 1—80 1.10 1.00 10.00 2.00 12.00 40 480.00 —
28 1—120 | 0.60 0.85 8.50 1.45 9.95 40 398.00 —_
29 1—160 | 0.60 0.60 6.00 0.72 6.72 40 268.80 —
30 1—200 | 030 0.45 4.50 041 491 40 196.40 —
Passes | from |banking ko cuuinﬂ .
— 1—-217 | 0.00 0.15 1.50 0.05 . 1.55 17 26.35 —
31 [1-200 |—040 |—020 | 200 | 006 | 206 | 23 — | 4138
32 | 1—280 |—0.80 |—0.60 6.00 0.54 6.54 40 — 261.60
33 1—320 |—0.90 |—0.85 8.50 1.08 9.58 40 - 383.20
s | 1—360 |—080 |-o08s | 850 | 108 | 958 1 40 | — | 38320
35 1—400 |—0.60 (—0.70 7.00 0.74 7.74 / : — 309.60
(—sign indicates cutting) Total | 1821.95 | 1384.98
' o r " cum, cum
ABSTRACT OF COST (Ex. 4) g
Item Particulars of items Quantity| Unit | " | per Cost
No. Rs P. | \ \ Ilf.s. |
1 | Earthwork in banking 1182195 cum | 27500 [%cum | 5010.36
2 | Earthwork in cutting 138498 | cum | 350.00 | % cum 4847.43
" Total 9857.79
Add 3% for Contingencies 295.73
Add 2% Ifor Workcharged Establishment 197.16
i Grand Total 10350.68
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Example 5.—Prepare a detailed estimate for earthwork for g portion of a road from the
following data :

Dist.
-y 0 | 100 | 200 | 30O | 400 | 500 | 600 | 700 800 | 900 mm,lum 1200
R.L.of TH.S0]114.75[115.25(115.20{116.10{116.85(118,00(1 18 25 H18.10{117.80 117_?5‘1 17.90{119.50
ground
R.L. of ; ;
Forma- 115 Upward gradient | in 200 up to 600 m — —Downward gradient | in 400
tion
Formation width of road is 10 metre side slope 2 : 1 in bankin ol i
Adopt suitable rates. Sis 1A et
L-SECTION
Metric Dimensions <:"\ﬁ--.___.-—-"\,
\7\ ;
e —— !
/ —  Formation Line J
Ll—- Upward Gradient 1 in 200 —s—— Downward Gradient 1 in 400 —
Datum Line
of : o o (=] w wn
Dept of Cutting S & & 8 5 2 8w
LI T T 7 | I L 1 ]
. 8 o] wn [=] w
Height of Bank 2 5§ & 8 § 3 § Metre
[8_ é O I i P T . DO |
. , & 8 8 3 12 ' R
RL ofG 2 B &8 8§ ¢ u & = R
"oz 32 4 5 ¢ 4 3 5 & F ¥ Y
Distance in Metre T
_ 0 ]00200300400500800700&00900100011001200“""
Kilometre |

Fig. 7-11 ®

From the data given. L-section ¢ ' cutts
. _ . L an be plotted and heights of bank and depths of cutting of
different stations can be calculated. The heights of bank, and depths of cutting are the differénce of

R.L. : _ | ]
Calcu?afr .i;t':mnd, R.L.of formation, and even without plotting L-section the height and depth can be
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375
S - LS MFTRE SPAN
Example 1. Pre . -

oadway from the givepna::l‘:-: d-ela”“.’ EStimate of aslab culyery of 1.50 metre span and 4.00 metre
r i “ing (Fig. 8:5). The Benery| Specifications are as follows -

Foundation Concrege shall pe of ¢ ‘

Masonry shall be Of first ¢lagy bri em
I s 2 - 4 Wlth

ent Conerete |
S :ckwnrk‘ ‘4 cem _
reinforeem Nt ay per CUEEment ¢
pointed | : 2. Road ¢

36 with
"t druwin ¢
h hﬂll be DNWidcd L E
Assume suitable ratey.

stone ballast and coarse sand.
Hrse samn

maortar, Slab shall be of R,C'.(:'i
) *POsed surfuce of brick masonry shall be cemen
Mith 10em th of 1:2:4 cement concrete.

1K wearing coat

i 30 cm
T 30.cm
p —_—— e d =t
o husssasdplaiay
B HALF SECRONAL ELEVATION ON ABCD i
pmwr—wm'lﬂatj! - % 15¢cm SR .. e
i1 E Ty E" A1 ¥ HH 30 cm 70cm
[ ] 1 ' . l
s 2 'Sl s :
lr—!-—s'-——-q- --E-E-E - ': ' |' f--".[.ﬁ;l" )
: (5[] 18 Yo
15| i 13 s i
A L 3 AR iy 4 ¥ ;
3 ’g ' i 1 0 18 ! X : 1 :
= g I = & 15 : 'y ) s £
- = " : | 8 1 : : [ ' 8
g? : ; v 5 v, B - ! \ T . E
N " —t e |,__|.T..
& s 13 A1 ' bt | op P
8 $H o 5 SECTIONAL % . <|.:5{:|rn_zm.i '
t 3 H C 5 PLAN K L[ 12om 04
§ 1 & 5 g THRE
2 e : TR T
! g SRS
— o '
B o g : .::1 i‘: : :~ l s
‘ §§ A1 | L1 il 1
- o~ b w9 I A 2 ':_I :
R :
o ‘- a 1 -.---l D
i . NN AN :r ® Sseimnn s X
e t 15cm
HALF SECTIONAL PLAN

Fig -5
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ltcm\
No

4

1.

3.

ESTIMATING AND COSTI

Details of Measurement and Caleulat

Particulars of items
of works

Earthwork in excavation
in foundation —
Abutments

Wings walls

{ Cement concrete | :3:6

in foundation with stonc
ballast— Abutments ...

Wings walls

l I-class brickwork in
1 : 4 cement mortar—
Abutments

Wing walls
Parapets up to kerb

Parapets above kerb

Parapet coping

Deduct—
Bearing of R.C.C. slab

in abutment
R.C.C.work1:2:4in
slab excluding steel and
1ts bending but
including centering
shuttering and binding
steel

Steel bars including
bending in R.C.C.
work —

20 mm dia. bars—
Main straight bars

0cmc/c

-~ _ 4,80

No.= "
(No 0 +1=17)

]

&

o B

17

No.

Length

5.10

1.20

;4.80

*1.20
4.70

4.70

4.90

4.80

4.80

2.38

NG

jon of Quantities (Ex. 1)
e ——

- TT—
ight
Breadth llc;:f Quantity Explanatory note,
Depth
m m | .
070 | 060 | 202
Wl
Total 630 |cum
4 of earthwork
0.70 0.30 2.14 in excgvation in
item I.
0.70 0.30 1.01
Total | 3.15 |cum
046 | 1.50 5.76 {Up to top of
R.C.C. slab.
0.40 1.50 2.88
& Above R.C.C.
0.40 0.30 113 slab up to kerb.
0.30 0.50 . 1 41 Above kerb
g ERaA ' {cxcludmg coping. "
0.40 0.10 ; 0.39
Total 11.57
0.30 0.20 0.57
Net Total 11.00 |cum
2.10 0.20 2.016 |No deduction for
cum |volume of steel.
- — 40.46 |L=2.10—2 sidecovers.
3 cum |+ 2 hooks=2.10—
(2x4 cm)+(18
20 mm) = 2.38 m
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—

Particulars of items
of works

| —
Main bent up bars
30 em¢/¢

(No. = ‘_‘_8_9= 16)

.30

10 mm Dia. bars—
Distributing bottom
bars 25cmc/c

Distributing top bars
To

Cement concrete 1:2:4
wearing coat

Cement pointing 1:2 in
walls—

Face wall from

10 cm below G.L. up
to bottom of coping
Inner side of parapet
excluding coping

Coping (inner edge, top,
outer edge and outer
and side)

Ends of parapet
Ends of parapet
Ends of coping

Deduct—
Rectangular opening

Triangular portion
below earth slope

Cu
LVERT 177
e T —
No. ength | Breadth Helght - =
. Depth Quantity | Explanatory notes
m
m |
16| 2.54 [ Adding one depth, |
: pth.
| 40.64 m tI:: ¢m for two
PO m—— | | bent ups
Total 181.10m | @247 | kgm= |L=2.38+.16
200 32kg 2.54 m
9 490 .

- 44.10 m |L=4.80—2 end
covers +3 hooks
=4,80 - (2%4 cm)

; ‘(){) 8~ |0mm)=
4 4,90 — — | 1960 U m
tal | 63.70 m |@ .62 kg = [39.49 kg
|
Total of steel (239.81 kg|2.398 quintal |
l 4.00 2.30 0.10 0.92 |In between
cum |parapets _
2| 4.70 — 210 | 19.74 J
2 4.70 - 0.80 7.52 | Ht.=(20+10+50)
=0.80 mm
2 4.90 0.70 — 6.86 |B=(10+40+10+10)
cm=0.70 m
4 — 0.40 0.20 0.32 |Up to kerb.
4 — 0.30 0.50 0.60 | Above kerb.
4 — 0.40, 0.20 0.32 |Edge and under
side.
1 Total 35.36
2 1.50 1.30 390 |Including 10 cm
below G.L. and
, edge of R.C.C.
slab.
2 | (14%1.30 K 1.30) 1.69
Total of |deductio| n  5.59
Net Total 29.77 |sqm




Example 7.—Prepare detaj]

: ed
diameter from the given plan and elee
cement concrete and brickwork
shall be pointed with 1 : 2 ceme

Assume suitable rates.

PIPE CULVERT

stim; _
vatio::;el?irg.Hume pipe Culvert of three pipes each of 60 cm

shall be of first o] 81]4' Foundation concrete shall be of 1 : 4 : 8
nt sand mnrt;u-c A551n 1: 6 cement sand mortar. Exposed surfaces

399

PIPE CULVERT
10
22 */"
v — Road Kerb Line . Iao Metalling
70 50 20 cm
* 2570 25 1 L
7050 cm Eﬂﬂh 25 [ 50
70 ot Fhacl Fi70 b s i
@ 60} 25 \_ 40
-l . 60 =
g - L
30 [ mTameeeeee e, 60 cm Dia Pipe. e
ol Lot B YOI | 7T .55 1 | S5ty 30
Cmssiﬁgaﬁ"im Sk 348 Tumwal —— 310 ——
Wi -4 l»_- ..... HALF SECTIONAL ELEVATION ON ABCD ¥
N i LEEN O\~ Wing Wl : 72
% k60 Face Wall with Parapet above : 'y
1 x e o
g [
¥ f
7 TOP PLAN SHOWING | | | g
: 4 & PORTION BELOW ' ik
ok o i= GROUNDDOTTED . i SECTINNAL ™ *N
r =W '_-t": 8 o 2|5:3
< 3 o 7] = !
z =K Ej 8t
g 1., 4l Se== &
. ETH S ’
E : S & — ____..-I;
e iy A |
r 2 M S k— 310
o B
o [
a a o
B B TOP PLAN £ i 4 | +~— FOUNDATION PLAN
B-%¥ Bl i 60
3: "o "™ - I
R 44

.
]
"
.
H

Plan
d
B

All Dimensions in Centimetre
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ESTIMATING AN

Item

No.

— 4 —

ra

I

D COSTING

titi
Deulls of Mensuremem and Cll‘“"“onﬂm s (Ex. 7)
. Height | | —
Lenmh Breadth eig Q -
or uantit
Particulars of items Depth Ry F‘xplanalnr
m m m nqtel
Ean—hwork in cxeavation
in foundation
| Face walls 310 80 .80 3.97
' Wing walls inclined 23+1.8 | 8+
| portion —y e A 42 Average len
' and avera
{ bl‘cadlh
Wing walls triangular
corner (%X,()X L8) .80 0.77 Area Ofll'iang]
95+.80 3
Turn walls —'5-—2—“ .70 80 1.96 Average lengyp,
Under pipe 9.80 3.10 A5 4.56
Total | 16.18
cum
Cement concrete | 1 4: 8
in foundation—
Face walls 3.10 .80 .30 1.49
| Wing walls inchined
| portion 2'3+2l'8 '80+2'70 30 1.85
Wing walls inclined _
portion (ax.6% |8) .30 0.29
Turn walls 4 [R50 70| 30| o074
Upper pipe and in
between pipe up to half
height
gh 9.80 3.10 50| 15.19 Thickness:lS*zg
Total 19.56 | =50 cm = 30 m
Deduct half of pipes 9.80x! 7T><4. 7 5.66
Total 13.90 {cum
First class brickwork in
I:6 cement sand mortar—
Face walls—
Footing—50 cm breadth 4.00 50 50 9 00 | Breadth “:,c{a:;“
. 1 ress
Above footing 40 cm thickn
breadth
3.80 40| 160 4.86
S I
C.0. 6.86 B
i



parapet 30 cm breadth

Coping 35 cm hreadth

wing walls--
Ist step—40 cm breadth
2nd step—40 cm
breadth—

(1) Straight portion

(11) Sloping portion

3rd step—30 cm

breadth

Turn wall—40 cm

breadth

Turn wall—30 cm
breadth

Cement pointing | : 2 in
exposec. surfaces above
G.L—

Face walls outer sides

Face wall parapet outer
side

Parapet inner faces

Wing walls vertical face

Wing walls top

Turn walls vertical face

three sides

Turn walls top

Hume pipe heavy type 60
cm dia. including collar
joint

PIPE CULVERT

Length |

m

380
4.00

1.10

1.80
1.80

1.90

8+.7

.80+.75

2

3.10

3.80

3.80

2.30
2.30

1.80

8+.7

10.80

401
mmh“‘ﬁ‘-———-——ﬁﬁ_ﬂ‘
Depth i
m n': Quantity Explanatory notes
BF.|  eael ————
i 0| o]
35 10 0.2%
S5+
Ty .50 0.55
40 30 0.86
40+,
.40 -——__.__2 0 0.58
Average height
i ’
.30 0;0 0.80
40 .50 0.60
30 .30 0.28
Total 11.49 | cum
1.40 8.68| Up to road level
Above road level
including coping.
_ 65 494 | | Ht.=20+30+10
| ( #5=65 cm
=65m
— .70 5.32 | Including kerb
offset of 10 cm
- L%O— 8.74 | Average height.
30 — 2.76
s .30 2.16 | L = Perimeter
=80+30+70
=180 cum=
1.80 m
.30 -- 0.90
Total 33.50 |sqm
— — 3240 |L=10+.4+."
J =108 m -
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relative levels irrigation channe] ¢ h
Due to —— . the bed of the irrig £t
to relative levels sometime it is required to lower rifs ot

Lesiantio
drainage channel at their crossing. When thq bed of the 1rng;;|n A T . "
under nala or stream it is known as Irrigation Syphon. T Drinags Syphon. The gyr s
depressed and taken under the irrigation channel it 18 kno B e lar ek work of of B QL

crossing may be of rectangular closed masonfy channel bl:anndcxit ol d‘m'
Hume pipe of the required diameter and number. Approac t lower than the up stream end by ,

pit or of masonry sloped channel. The down stream cnle is kesp iaghpuaralrads oo Examp]i 7t
least 15 cm for better flow. An estimate of a small Drainage yp ‘

DRAINAGE SYPHON ACROSS A MINOR . |

Example 7. —Prepare a detailed estimate of a Drainage Syphon across a minor from the give,
drawing, Figs. 9-8 and 9-9. o |

Foundation concrete shall be of 1: 4 : 8 cement conerete with brick ll’)Eallc‘aial:i Ql;tfﬁff‘f'g’k shall
be of 1 : 4 cement mortar, Exposed surfaces of brickw'ork shall be stzul;: ‘ 3{ . : 2 cement
mortar. Brick pitching shall be of dry brick with straight over burnt bricks.

Assume suitable rates for the different items of work.

DRAINAGE SYPHON

Cross Sections

Cross Section EF

10 cm Brick in
1:3 Cement Mortar

Fig. 9-8

_Cross Section AB
howing Duct and Wing Walls
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436 ESTIMATING AND COSTING &
.‘ -
Details of Measuremeént and c.leuilﬂfl:__ Q________""'d“' '_
pe=d | Height . t
Item | Particulars of lﬂ Quant!t)' ExplanntOry notes
: .| Length [Breadth) of
m m | Bl
1 | Earthwork in
excavation in
ms "“; 1 | 950 | 240 | 1 60 | 36.48 For bed level of nala.
Wing walls | 4| 125 | 110 | 160 | 880
Total | 63.42
/ cu m
2 | Cement concrete | : ;
4 : 8 with brick
ballast—
Syphonduet .| 1 | 9.50 | 240 | 030 | 6.84 -
Drop pit |2 210|270 |03 | : o
Wing walls | 4] 125 | 110 | 030 | :
Total ‘ :
3 | Fiost clas :
brickworkin 1 : 4
cement mortar— b j
Syphon duct side € PP
walls 2920 | 030 | 130 | M ks
Drop pit walls 22| 2.10 | 030 | 1.30. | S ¢
. 2 1.80 .30 1.30 | :,-:‘.t‘: . -
Wing walls— | g
: | S Bils,
Iststep TQemwalls | 4 | 1.25 | 0.70 | 0.7 e A
200 step $0cm walls| 4 | 125 | 0.60 | 0 o
qn ’ : e
wall:'ftl:ove slab 2 | 460 | 0.60 | e
rdstep SOcmwall | 2 | 4.60 s
4thstepdOcmwall | 2 | 4.60 st
5th step 30 cm wall i
(parapet) 2 %
Coping ' "
otal | 2 ‘ o &
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_Tparticulars of Heigh] —T—————
(e ems.and details No. Length Breadth og t |
No. of works Depth Quantity Explanatory notes
. m m
m
~TRCCslbofsyphon | | ——f— |
. ' --u_____-_'_—‘——__‘.
duct including steel
reinforce-
mplete work
ment comp | 9.20 | 2.10 0.15 2.90
cum
5 | 10 em thick brick
floor in
| : 3 cement mortar
including 1 : 2 cement |
pointing —
Floor of syphon duct 9.20 | 1.50 — 13.80
Floor of drop pit 2 1.80 | 1.80 — |. 6.48
| ' | Total | 2028 |
sq m
6 | Cement struck
pointing 1 : 2—
Syphon duct inner
faces 2 1920 1.00 18.40
Drop pit 3 vertical
faces | 2x3] 1.80 4., 1.20 | 1296
Drop pit 3 top faces’ 2 | 570 0.30 3.42 | L=2x180+210
=570 cm
Parapet wall inner
face top and outer
face up 1o G.L. 2 4.60 — 2.30 21.16 | Ht.=20+10+30+10
" +35+10+5+110
=230 cm
Outer face of wing
wall above slab 2 | 1.80 — 1.20 4.32
Triangular portion of |
outer face of wing wall | 2x2 | (14%x.8 }.8) = 1.28
' Total | 61.54
qm P — /
7 | 10 cm dry brick Th:{) piching, unit in area
pitching with straight basis. '
over burnt bricks— .
Bed of nala 2 | 3.00 | 1.80 — 10.80 | Up and down streams.
Side slopes of nala 2x2| 3.00 | 1.13 — 13.56 | Sloping breadth=
82+ 82=1 13 m
Total | 24.36
sqm
S ) =




ESTIMATING AND COSTING

ESTIMATE OF A 60 cm FALL 360
: : for adistributory o cm bed wj
Example 8 — Prepare a detailed estimate of a 60 cm fa.;l_ I%rpagc 441). Side slope of bank fég

and 90 ¢m depth of water, from the drawing given (Fig.

channel are 114 : 1. The general specifications are as

follows :

‘ i i a] laSt -

Masonry—All brickwork shall be of I-class in | : 4
Polntln:—All exposed surfaces shall be pointed with 1:4 ?m;:ﬂi:il:ﬂ;aﬂd mortar.
Pitching— Pitching shall be of dry brick with straight over bur :

Rates— Assume suitable rates.

Details of Measurement and Calculation of Quantities (Ex. 8)
Item | Particulars of Height |
. | items and details No. | Length [Breadth| or [Quantity Explanatory notes
of works Depth
[ m m m

Earthwork in
excavation Crest wall,
side walls ;:f l}oor
(taken together)—

@) | 1] 265 | 6.00

(1) | 1] 210 | 580

(i1i) o | 1.50 | 5.60

Wing walls beyond i
side walls s |, 2 1.80 0.70
Curtain walls | 1 4.50 | 0.60
Up stream pitching 20
cm depth—
Bed 1 1.80 | 3.60
Side slopes (up to ’
FS.L) 2 | 1.80 | 1.62
Down stream channel L
beyond curtain wall.
trapezium section|Bd
sd?) x L . | (4.0 5x.8+114 x.82) M

(L=4.20-.30=3.90 m)

Down stream pitching
20 cm depth,
excluding toe wall—
Bed 1
[Side slopes up to
F.S.L. (Upper length 4242,
=20 m) 2

Sloping breadth at middle

1. =d\/s2+ b 2 4
3 =8 '+]=1.44 m

68.31 e




Tem

No.

FALL

particulars of Heigh
:tems and details No. ight ;
g?ﬁorks Length Breadth Dg;th Quantity| Explanatory notes
m m m
: ' . B.F. | 68.31
X 62
ggwf:;l‘l’omo“ % 13r 6% | (area) | x0.20 | 0.45 |Taken as quadrant of
p 90 | 020 | 0.30 | 0.47 |sphere.
Deduct for set back of o | s
wing wall 2 | 060 | 010 | 1.15 | 0.14
Net | Total | 69.09
cum
Cement concrete 1:3
: 6 in foundation and
floor—Crest wall side
walls and floor—
@) 1 | 265 | 600 | 045 | 7.16
(i) 1 2.10 | 5.80 | 0.35 4.26
(1a1) LI 1.50 | 5.60 | 0.25 2.10
Wing wall beyond sid
-wall 2 1.80 | 0.70 | 0.30 0.76
Curtain wall 1 450 | 0.60 | 0.20 0.54
Total | 14.82
Deduct for set back of
wing wall 2 | 060 | 0.10 1.15 0.14
Net | Total | 14.68
cum
I-class brickwork in
1 : 4 cement mortar—
Crest wall—~
Ist step 450 | 0.70 | 0.40 | 1.26
2nd step 450 | 0.60 | 1.00 | 270
Side wall—
(i) 1st step 2 | 235 | 0.60 | 0.40 113
2nd step 2 | 235 | 050 | 050 | 118
3rd step 2 | 235 | 0.40 | 0.50 0.94 As per cross sec. BC
4th step 2 | 235 | 030 | 0.70 0.99
(ii) Ist step 2 | 210 | 0.50 | 0.40 0.84
2nd step 2 |1 210 | 040 | 050 |'0.84 As per cross sec. EF
3rd step 2 2.10 | 030 | 090 1.13 :
(iii) st step 2 | 1,50 | 040 | 090 | 1.08 -
2nd step 2 | 1.50 | 030 | 0.60 .| 0.54 }As per cross sec. GH
3rd step
C.0. | 12,63




2 ESTIMATING AND COSTING
Item| Particulars of Height )
No. | items and details No. | Length [Breadth| or |Quantity Explanatory notes
of works Depth
m m m |
B.F. | 12.63
Wing wall beyond side
\mll;8 a 2 | 1.80 | 0.40 | 0.40 0.58
2 | 1.90 | 040 | 0.50 0.76
2 | 200 | 040 | 0.50 0.80 As per cross
sec. XY
2 | 210 | 030 | 0.70 0.88 J.
Curtain wall 1 | 450 | 030 | 0.40 0.54
Toe wall 2 | 39 | 020 | 0.30 0.47
| Total | 16.66 [cum
4 | Brick-on-edge floor in
1:8 cement mortar
including pointing ...| 1 | 540 | 4.50 - 24.30 | Down stream in between
sqm | walls
5 | Cement pointing in 1
:3 cement mortar—
Crest wall (up stream
face top and down
stream (face) 1 [ 45 | — | 240
Side wall inner face 5
... 2 | 1.80 — 2.00
(... 2 210| — | L7
(). 2 [ 150 | —
Side wall portion
above crest wall 2 | 0.60 S
Vertical faces of 2x2| — | 030
steppings
Vertical face of end 2 _
2 =
Top of side walls ... | 2
Top of curtain wall- 1
Top of toe walls ¥
Wing wall top face .
Wing wall up-stream | v

above slope




443
S T G -
~ iculars of — .
jtem s and details N —ﬁ%ﬁ Heigm \_1
No. items 0. | Length |Breadth s
of warks Dmth Quantity | Explanatory notes
cp
R __m m m
7y [Brick-pitching— - —
tream
L i o bl 180 | 360 | 020 | 1.30
Up-stream Sice slopes 2| 180 | 162 | 020 | 1.17
Down-stream tiyd w1 3.90% 14;'2'_2_K0.20= 2.85 | Dimensions same as
2 in item 1)
Down-stream side SIOPCS 2 4.2+2.0 x1.44 | x0.20= 1.79
2
Side curved portions 2 | mx.6? | (area) | x0.20=| 0.45
Total 7.56
cum
ABSTRACT OF ESTIMATED COST (Ex. 8)
Item Rate { Amount
No. Particulars Quantity| Unit Per
Rs. P. | Rs. |
1 | Earthwork in excavation 69.09 cum | 350.00 | %cum 241.81
2 | Cement concrete 1 :3:6in
foundation and floor with stone
ballast 14.68 cum | 400.00 | /cum 5872.00
3 | i-class brick workin 1: 4 ,
cement mortar 1666 | cum | 36500 | /cum 6080.90
4 | Brick-on-edge floorinl:3
cement mortar including
pointing .. | 2430 sq m 40.00 | /sqm 972.00)
5 | Cement pointing | : 2 cement
6 | Brick pitching (dry) 7.56 cum | 12000 | /cum 907.20
Total 14311.63
Add 3% for Contingencies 429,35
Add 2% for Workcharged Estabhshment 286.23
Grand Total _
Say Rs.... 15027.00
Note :—

In calculating the earthwork in excavation, up-stream bed-level has been considered

at G.L. for whole length of the fall. Instead of calculating, earthwork so accurately, it may be

calculated approximately.
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