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Abstract:- Irrigation engineering is most important in India
because India is an agricultural country. Hence irrigation
engineering play vital role in agricultural field. A case study of
dam site in selected which is located at khorninko village,
Ratnagiri, Maharashtra, India For the digital formulation of
earthwork and various canal structure. A contour survey is
carried out for the muchkundi left bank canal with help of total
station. The Microsoft Excel (MS-Excel) and SW-DTM software
are used for the quantity survey and estimation on earthwork
activities of left bank canal. During the earthwork estimation
the Longitudinal section (L-Section) and Cross section (X-
Section) are plotted by using MS-Excel and SW-DTM
(connectivity with AutoCAD software).The obtained results
from MS-Excel and SW-DTM provides that the results of SW-
DTM are better than MS-Excel and very time efficient. This
study will be helpful to the execution process of the muchkundi
left bank canal. Also overviewed on the G.L and formation level.

Keyword:- Left Bank Canal, Contour survey, Total station, SW-
DTM, MS-Excel, AutoCAD, earthwork quantity.

1. INTRODUCTION
Irrigation engineering is the solicitation of artificial
supply of water to the plants. Irrigation engineering include
the design and study of controlling and harnessing various
natural sources of water.

Canal is an artificial channel that is constructed to
carry out water to the fields for irrigation. Canal irrigation is
the most important form of irrigation in India and it is also a
cheaper form. India includes a network of major and minor
canals from Indian rivers, groundwater well based systems,
tanks, and other rainwater harvesting projects for agricultural
activities. Most of the canals in India today are perennial. The
net area under canal irrigation is about 15.8 million hectares.
The main canal irrigated areas are in the northern plains of
India where Uttar Pradesh, Punjab, Haryana, Rajasthan and
Bihar account for about 60 per cent of the canal irrigated area
of the country. Canal are basically of two types, The
Waterways which are the canal used for carrying and
transporting goods, people and the other The Aqueducts
where water is supplied and conveyed through canal for the
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human consumptions, municipal uses, hydro power
generations and for agriculture. Indian states are full of canals
where some of the canals are Agra Canal, Indira Gandhi
canal, Eastern and Western Yamuna canal, Buddha Nullah,
sirhind canal etc. Where Indira Gandhi Canal is the longest in
India which is 649 km long and consists of Rajasthan feeder
canal and Rajasthan main canal.

The objectives of Canal irrigation is to ensure
enough moisture essential for the plant growth, provide crop
insurance against short duration drought, cool the soil and
atmosphere to provide a suitable surrounding.

2. LITERATURE REVIEW

Lee Y. et al. investigated and analyzed the volume of water
loss in irrigation canals considering condition of actual farm
land [1]. Palaka R. et al. developed the alignment for a canal
is critical in terms of cost and execution time. They
concluded that several alignments may be possible between
the source and destination of a canal, also the command area
and cost of work is most important factor [2]. Elyamany A.
and El-Nashar W. introduced a new approach to evaluate and
design alternatives of Improved Field Irrigation Canals (IFIC)
using Life Cycle Cost (LCC) methods [3]. Clemmons A. and
Burt C. evaluated the actual irrigation system performance
which should rely on an accurate hydrologic water balance
over the area considered [4].

3. METHODOLOGY

The methodology adopted for this study is shown by figure 1.
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Fig. 1. Flowchart for adopted methodology

4. IDENTIFICATION OF PROBLEMS

A dam site in selected which is located at khorninko
village, Ratnagiri, Maharashtra, India For the digital
formulation of earthwork and various canal structure. This

site located at forest region, so some problem are there to
conduct survey. There are different instrument are available
to conduct contour survey for canal work but we are select
the Total Station for more accuracy & less time consuming.

5. CASE STUDY

A dam site in selected which is located at khorninko
village, Ratnagiri, Maharashtra, India For the digital
formulation of earthwork and various canal structure. A
contour survey is carried out for the muchkundi left bank
canal with help of total station. The Microsoft Excel (MS-
Excel) and SW-DTM software are used for the quantity
survey and estimation on earthwork activities of left bank
canal. During the earthwork estimation the Longitudinal
section (L-Section) and Cross section (X-Section) are plotted
by using MS-Excel and SW-DTM (connectivity with
AutoCAD software). Table 1 how the detail description of
the location of case study.

TABLE 1. Detail of Khorninko Dam

Sr. No. Village Khorninko
1 |Taluka Lanja
2  |District Ratnagiri
3  |State Maharashtra
4  |Country India
5 |Continent Asia
6 |Time Zone IST (UTC + 05:30)
7  |Language Marathi
8  |Time difference |35 minutes
9 |Latitude 16.886319
10 |Longitude 73.74311

Khorninko is a village panchayat located in the Ratnagiri
district of Maharashtra state, India. Mumbai is the state
capital for Khorninko village. It is located around 250.4
kilometer away from Khorninko. The Muchkundi River is
shown by figure2
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Fig. 2. Muchkhundi River (Google Map Image)
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Khorninko is a village panchayat located in the Ratnagiri
district of Maharashtra state, India which I hown in figure 3.
Mumbai is the state capital for Khorninko village. It is
located around 250.4 kilometer away from Khorninko.

Fig. 3. Khorninko Dam

5. CONTOUR SURVEYING

Contouring in surveying is the determination of
elevation of various points on the ground and fixing these
points of same horizontal positions in the contour map.

Uses of contour maps:

A) A civil engineer studies the contours and finds out the
nature of the ground to identify. Suitable site for the project
works to be taken up.

B) By drawing the section in the plan, it is possible to find
out profile of the ground along that line. It helps in finding
out depth of cutting and filling, if formation level of
road/railway is decided.

C) Intervisibility of any two points can be found by drawing
profile of the ground along that line.

D) The routes of the railway, road, canal or sewer lines can
be decided so as to minimize and balance earthworks.

A contour survey is carried out for the muchkundi
left bank canal with help of total station. Total 2.16 KM
survey conducted by Total Station (Trimble-M-3). Table 2
Show the earthwork quantity for cutting and filling of the left
bank canal. The canal bed level (CBL) and width of bed (B)
are 99 m and 0.50 m respectively. The Side slope (S) for the
cutting is 1:1 while 1 in 600 the longitudinal slope is
provided.

6. DEVELOPMENT OF PROFILE DIAGRAM

The profile diagram of canal such as Longitudinal
section & Cross section of canal plotting by SW-DTM
software by connectivity of Auto Cad and also in MS-Excel
and LXQ-CAD software.

6.1. X-Section by using SW-DTM software
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6.2. X-Section by using MS-Excel software

4, X-Section Ch.0m to 150m (By using SW-DTM
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Fig 5. X-Section Ch.0m to 90m (By using MS-Excel
software)
6.3. X-Section by using LXQ-CAD software
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7.3. By using LXQ-CAD software
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530 0 1345 W] 0S| M| 3| 2005 5 S B e I o RE
%0 ] ES I ] i 1300 0 0| 3263 | 511385 30 0 153539
30 o o] nm| e w IEEES 1830 0 0| B82) HIA A 0 n
o 0 ol 1085] 55| 30 1 esa 1360 0 0| 36563| 366275 30 0 110063
100 T T AR 0 67413 130 0 0 31443| 4005 H 0 1020.18
1080 0 I 0 193,65 1320 0 0| 317 283 A 0 38433
1110 0 0| 43534| ME%E5| N 0 11897 1350 0 0| 36953 25565 30 0 1086.35
1140 0 of s | soim| 0 1505.79 1980 0 0| 3016| 33545 30 0 1006.0¢
1170 0 0 46| 5| 1 0 156735 2010 0 0| 14061| 220885 30 0 661655
1200 0 0 3LE06| B/ER| N 0 118366 040 0 0| 27.084| 205725 A 0 617.175
1730 0 0| 33505| 1255 1 0 97esEs i 0 0| #i6| Ws2| 0 918,66
1260 0 0 n09| uw| N 0 93136 2100 0 0| 7@| ;|| A 0 1073.85
1290 0 0| 18306| 54725| X 0 TRALTS 2130 0 0| 30083| 333615 30 0 1018.85
120 85| 385| 1450| 100%2| 20 s 30576 2160 0322| 0del| 9363| 008 N 483 600.84
1350 0 3925| NMT| 16IE5| 20 Wi 4T 109244 1393
1320 0 0| B8] 1| u 0 669.87 Cum Cum
1410 0 0 47| 14| N 0 66447
1440 0 0| 2453| 55| X 0| asam
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8. QUANTITY OF CANAL STRUCTURE 0.6n Total Fall Depth=1501n
In this project we have different canal structure are T \I:i\
used for the different purpose like economical construction, g a.6n
avoid any obstacle and any other condition. Different s
structure are provide in canal construction such as canal fall, . uss é -
cross drainage work etc. 3 bss s
§ E
8.1. Quantity of Canal Fall at Ch.3750/4060 . : 3 .
TABLE 5. Quantity of Canal Fall at Ch.3750/4060 n .
— § 8 § 38
Item| Description of item of | No L B | Quantiy Tcrba!
No. work : Quantity
m m m Cum Cum Prepared By: Akash R, Gharat
Muchkundl Left Bank Canal
1 PCC l 101 8?3 03 264519 Canal Fall at Ch 3750/4060
264519
2 | U/S Bottom Portion Fig 7.Section of Canal Fall at Ch.3750/4060
1. Triangle Portion
Area=12X279X 61,5446
1o 6478 -
6.47838 Sq.m Y -38
2 Rectangle Portion 1] 95 06 | 4644 | 264708 | 88.01541
U/S Top Portion
3 2] 42 06 | 16 | 8064 8.064
4 | D/S Bottom Portion
1. Triangle Portion
Area=12X 189X
3.143=2970135 Sq.
b 2970 ~
1] 93 14 28.2163
1 Rectangle Portion 1] 95 | 06 [3.143] 179151] 43.4313 - , , B
5 | /S Top Portion 2| 42 | 06| 16| 8064 804 5 # § § 5
6 | Base Portion Prepared By Mash R Gharat
1. Triangle Portion Canal Fall ::P;,';",;,,“.:
Area=12X 045X
2152030625= S m 0306 Fig. 8. 3D View of Canal Fall at Ch.3750/4060
2 25 | 1644 | 166433
2 Rectangle Portion 20 225 | 375 | 1644 | 2774251 29.40705 oam——
T | S1de Wall _
1 Triangle Portion P 2.3
Area=12X225X
2 3 |0 131977 B
2 Rectangle Portion 2] 225 | 045 | 3099 | 627348 7.795243
2139676
Cum oon—= [ - 11 13
1 1 1
s £ '3 § 's & &

Fig. 9. Plan of Canal Fall at Ch.3750/4060
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8.2 Quantity of Canal Fall at Ch.4150

TABLE 6. Quantity of Canal Fall at Ch.4150

Item
No Description of item of wark | No. L B H Quantity Total
. Quantity
m m m Cu.m Cu.m
1 |PCC 1 812 67 0.3 | 1g.3212
163212
2 | U/S Bottom Portion
1.Triangle Particn
Area=1/2 X 18X 3.006= 20,344
2.7054 5g.m
1 7.52 | 27054
2 Rectangle Portion 1 7.52 05 3.008 | 13.5631 | 33.907
3 | U/S Top Portion 2 31 05 18 6.1632 f.1632
4 | D/S Bottom Portion
1.Trizngle Partion
Area=1/2X 12X
2.008=1.2043 Sq.m
1 7.52 | 12048 9.0801
2 Rectangle Portion 1 7.52 05 2.008 3.0601 | 18.1201
5 | 0/S Top Portion 2 31 05 18 £.1632 | 6.1832
& | Base Portion
1.Trizngle Partion
Area=1/2 X 0.15 X
1.5=0.1425 Sq.m
2 0.1425 | 1156 | 032946
2 Rectanglz Portion 2 13 306 | 1156 13.442 | 13.7715
7 | Side Wall
1.Trizngle Particn
Area=1/2 ¥ 13%
0.593=0.9481 5g.m
2 |09481| 045 0.85329
2 Rectanglz Portion 2 13 045 | 2452 | 413292 5.04521
59.48241
Cu.m

Total Fall Depth=0.998m

§
uss é
g /s g
03m I [ ]
5§ £ & 3
Prepared By Akash R. Gharat
Muchkundl Left Bank Canal
Canal Fall at Ch 4150
Fig. 10. Section of Canal Fall at Ch.4150
5§ 5 & 3

Prepared By Akash R. Gharat
Muchicundl Left Banik Canoll
Canal Fall at Ch 4150

Fig. 11. 3D View of Canal Fall at Ch.4150

0.3m——

3.21m

2.61m

1.4 urss

Drss

3.21m

0.3m 1 —

03]
18

5 &£ 's & 8

Prepared By Alkash R. Gharat

Muchkundl Left Bank Canal
Carnal Fall at Ch 4150

Fig.12. Plan of Canal Fall at Ch.415
8.3. Quantity of Super Passage at Ch.4105
TABLE 7. Quantity of Super Passage at Ch.4105
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o.&__ -
08n| O72n 07en
T 8T T Tom
13 13
g . o En . e
E i
I ifl
[ W [ 1034
;—3 H H
N A : a
. Prepared By Acsh . Gharat
Elevation v L) o O

Super Passage at Ch 4105

Fig 13. Section of Super Passage at Ch.4105

Nolla Flow [

/

/ |

4n| | Canal Flow —=

Prepored By Acash R Gharat

Super Passage at Ch 4105

ltem | Description of ttem of Yo | L | B | H | Quiy Tom
No. work Quantity
m | mn | #| Com| Com
11 BCC
1 Main structure L1005 46 | 03 | 13.8804
LRetaning Wall (US) | 1| 83 | 376 | 03 | 9361
3 Retaming Wall DS) | 1| 83 | 188 | 03 | 46812] 27903
1 | Retaning Wall (USS)
| Triangle Portion
A= 12X 301 X503
= 133%13
Sym 1§ [75%62 60477
LRectanglePortion | 1| 3 | 5803 | 045 | 209628 814398
3 | Retaning Wall (D/S)
1 Triangle Portion
Al 2X 113X
1833=1600645 Sq.m
1| 8§ | 160065 12803
1 Rectangle Portion 1] 8 | 3283 | 045 | 118188 246238
4 | Main Structure
1 Tringle Portion
Al 2X 133X
4423=1941295 Sqm
104 |23 - [ 353
1 Rectangle Portion 104 | 09 |4403] 318456
3 Triangle Portion
AreprlX 13X
S || 4 || - | e
4 Rectangle Portion 204 2515 R | 121156
3| Bearing and slab
L Beanng 2|4 ] 0e o3 ame
1 Slab 14 | 68 [ 03| 816 | 108%
6 | Top Wall Parapet Wall) | 2 | 78 | 03 | 072 336% | 3369
2734088
Cum

2755m |l.66&||

Prepared By Akash R. Gharat

Muchkundl Left Bank Canal
Super Passoge at Ch 4105

Fig 15. Elevation of Main Structure of Super Passage at

Ch.4105
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f; ,

e
t—————

i Pob

Prepered By Mash R Gart

Mctiond Left Dok Conal

Super Passage of O 48

Fig 16. 3D View of Super Passage at Ch.4105
9.ESTIMATION

9.1 Rate analysis

In this project provides different canal
structures are used for the different purpose like
economical construction, avoid any obstacle and
any other condition. In this project we have
calculate the rate analysis of canal structures.
Consider the grade of concrete is M30
(1:2.31:2.55). Input data denoted by yellow
colure and output data denoted by light blue
colure.

In this study this rate analysis prepared
by IS method (1S10232:2009 and 15456:2000).

Grade of Concrete = M30 (1:2.31:2.55)
A)Quantity measurement of concrete materials

TABLE 8. Quantity measurement of concrete materials
Vohune of wet concrete (1:2.31:2.55) = 10 m?
Consider 52% of voids. wastage and allowance for compaction.

Drv volume of concrete 52% more of wet vohime

= 15.2 m?
Ratio of concrete: 1)Cement = 1
2)Sand = 231
3)Aggregate = 255
Sum of ratio of concrete (1:2.31:2 55) = 5.86

1)Quantity of cement (Volume of dry concrete/

Sum of ratio of concrete)

B)Cost of materials

TABLE 9. Cost of materials

Material Quantity Per Rate Amount
Cement 75| Bag 330 24750
Sand 5991808874 nd 3000 17975 42662
Metal 1 2645733788 w’ 1165 3082279863
Metal 2 3.968600683| m? 1165 4623 419795
Steel 785 Kg 50 39250
Binding Wire 785 Kg 63 510.25

Total 9019137628

C)Cost of labour

TABLE 10. Cost of labour

Labour No. Rate Per Amount
Head Mason 1.5 1000| Day 1500
Head Mason 3 800| Day 2400
Male Mazdoor 13 400| Day 5200
Female Mazdoor 10 400| Day 4000
Blacksmith 15 800| Day 12000
Bhisti 2 400| Day 800
Contingencies, T&P LS 5000 LS 500
Total 26400
D)Centering and shuttering
TABLE 11. Centering and shuttering
Particulars Quantity |Rate Per Amount
Carpenter 10 800|Day 8000
Mazdoor 10 600|Day 6000
Nails LS 5000 LS 500
Total 14500
E)Total

TABLE 12. Grand total

Total cost of material, labourand centering & shuttering

- 131091 Rs
Add 1.5 for water charges = 1966.37 Rs.
10% for contractor's profit = 13109.1 Rs.
Grand total = 146167 Rs.
Rate per m* = 14616.7 Rs.

Quantity of Canal Fall at Ch.3750/4060

213968 m®

Total cost of canal structures

= 259386 m? E -
Number of cement bags = 74.1102 Nos Cost of Canal Fall at Ch.3750/4060 3127498 Rs
iiga‘m‘ °§ sand = Z-zi‘:i; mj Quantity of Canal Fall at Ch.4150 = 904924 m®
antity of aggregate = 014 mr s
Metal 1 = 2. 64573 m? Cost of Canal Fall at Ch.4150 1454250 Rs
Metal 2 = 3.9686 m’
Quantity of Super Passage at Ch.4105 = 275409 m®
+)Quantity of steel = 1% of volume of concrete Cost of Super Passage at Ch.4105 4025565 Rs
= 0.1 m? =
= 785 Kg
5)Binding wire = 7.85 Kg Total quantity of canal structures 588.86% m®

m
8607312 Rs
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9.2 Final estimate

In this project prepared final estimation of canal REFERENCE
Construction by using MS-Excel.Measurement sheet shown
in Table 13 and Abstract sheet shown in Table 14. [1] Yong-Jig Lee, Phil-Shik Kim, Sun-Joo Kim, Jee-Yong Kean, Uk-
Jong Joo. Journal of the Korean Society of Agricultural Engineers
2018
TABLE 13. Measurement Sheet [2] (Ramb)abu Palaka, M Mukesh, Y Mani Kumar, V Prakash.
Item) Description of Ttem of Work | No. Length| Breadth| Depth Quantity|  Remark International journal of research in engineering and technology
No. ol® |o (2014).
m m m | Com [3] Ahmed H Elyamany, Walaa Y EI-Nashar.Water resources
1|Site Cleaning 1 2160 10 - 21600 management (2016)
2|Excavation [4] AJ Clemmens, Charles M Burt. Journal of irrigation and drainage
i)Cutting 1 - - - |10705.7 |Ref. Table 6.12 engineering (1997).
ii)Filling 1] - - - |9011.18 |Ref. Table 6.12
3|Canal Lining 1 (2160 048 | - | 10368 |Area=0 48m?
4|Canal Structures
{)Canal Fall at Ch3750/4060 | 1 | - - - |213.968 |Ref Table 6.17
i)Canal Fall at Ch 4150 1] - - - |99.4924 |Ref. Table 6.18
iii)Super Passage at Ch.4105 | 1 - - - |275.409 [Ref Table 6.19

TABLE 14. Abstract Sheet

I;e:] Description of Item of Work | Unit Quantity Rate Amount
Cum Rs. Rs.
1|Site Cleaning o’ 21600 80 1728000
2|Excavation 0
1)Cutting m? | 10705.6884 500 53528442
if)Filting m’ | 9011.1754 2500 125279385
3|Canal Lining iy 1036.8 5000 5184000
4|Canal Structures
i)Canal Fall at Ch 3750/4060 | m® 213 9676 14616 69 3127498 079
i)Canal Fall at Ch.4150 m? 99.49241 14617.69 1454349.207
iii)Super Passage at Ch 4105 | m} 2754088 14618.69 402611587
Total 43400745 86
Add 5% for contingency 2170037.293
Add 2.5% for workcharged 1085018.646
Grand Total 46635801 8

10. CONCLUSION

By using MS-excel the time required to obtain the
results is more compared to SW-DTM software. SW-DTM
software is more accurate as compared to manual work for
preparing L-section & X-section and is less time consumption
for preparing all data. The basic aim of this project is to get
accurate result and time consuming method of canal
Earthwork and hydraulic structures at Ratnagiri (lanja).Then
submit the report of canal estimation to irrigation
Department, Lanja. (Government of Maharashtra)
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