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Part 1.
Contour study for the land of 400
pivot irrigation machines



1.1 . Topographic map for 100,000 ha
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1.1. Topographic by colours
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1.2 . Dam position for three stages
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1.3 topographic map for 400 pivots (1)
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1.3 400 pivot position (3)
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400 pivot position on contour (4)
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1.4 Dam position (1)
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1.4 Dam position under contour (2)




1.4 Dam position by color contour (3)
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Part 2. Gravity , booster pumps and
shift irrigation study



2.1 pivot design (1)

Active Pivot: 1

Pivot parameters lPivot opetation] Pressure and Flowl Pivat Hydraulicsl Help

Pivot hame

Pivat Description

~Pivot spans ~Length of :
# |Length |#of - D010
‘]' Overhang :
1 5450 7 :
! Endgun 0.00
0.00 0
~Circle size - degrees
0.00 0
0.00 0 ISBU.U vI
Sk | Clear all the spans )
0.00 0 :
s [ Copy pivotto Cad. ] Define pivot Center coordinates
Area : 506684 m2
400 & RN LIB I«
1. H T 400 & ML AL B 3 5402K
2.5 H B Ak s B RARIB /D
ML 28 mTPLE e

BEBENBAARMEE, TR — S BENL ST RS .



2.1 pivot water requirement and pressure

Alrawabi  Alqotoof

requirement (2) AARERE
Active Pivot : 1 o '
1~5450 Pivot parameters  Pivot operation | Pressure and Flowl Pivot Hydraulicsl Help I Defaultsl
2 ~54.50 ~Operating Precipitation required Velocity
3~54.50 Hoirerday m IW Speed of last tower
4 ~ 54.50 ' IW m/minute
5~ 54.50 Efficiency % |100.00 ] ® mm/day " Inch/day :
6 ~ 54.50
7 ~54.50
Total Spans ~ 381.50 ~m
Overhang ~ 20.10 ~m
Endgun -~ 0.00 ~m
Area ~ 506684.1 ~m2
Precipitation required ~ 13.00 ~ mm/day
Operating hours per day ~ 24.00
Operating efficiency ~ 100~ %
Required flow ~ 274.33 ~m3/h

Speed of last tower 381.50 ~ 2.366 ~ m/minute
Time to complete full circle ~16.89 ~ hour
or ~ 1013 ~ minutes

Highest point on outside circle ~428.43~1854582.42 ~E ~ 510528.44 ~N
Highest point inside pivot area ~426.92~1854699.00 ~E ~ 510785.00 ~N
Center point ~426.65

Center coordinates ~-510786.59 ~E ~ -1854890.0 ~N



2.1 pivot water requirement and pressure

requirement (3)

Active Pivot : 1
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Pivot parameters | Pivot operation Pressure and Flow | Pivot Hydraulics | Help | Defaults |

Pivot Center
Press Bar| Flow m3/h

Required by this pivot (designed)

At tower # e :
P 4 ars
g ig I Sg-g L Em
5 1.6 | 147.5 Pipe diameters & factors
4 1.7 | 1934 Distance m Diameter mm
401.60 168.00

3 1.9 2285
2 2.1|254.1
1 2.3 | 269.2
Start : Main pipe pressure top :

2.6 Bars
Start : Main pipe pressure on ground :

2.6 Bars

Assuming even distribution on level surface
and pressure regulators on outlets.

Critical elevations in pivot area
Distance Elevation Pressure
Highest 381.5 428.3 2.4
Lowest 381.5 425.8 2.7

The pivot is represented by a valve in the hydraulic layout

Actual values in the valve

Presswe 260  Bas  0.00

27433 pam 000

Tower Height 0.00

To calculate the end pressure of the pivet, click the Pivot Hydraulics tab.

Design values

Flow
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2.2 gravity (2)

Control

56 pivots
m 73 pivots
IEE) 87 pivots
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465.50

456.00

446 .50

37.00

Group

- @ 33 Pivots

© 33 Pivots

&) 32 Pivots

© 32 Pivots

© 27 Pivots

27 Pivots

Total: 184 pivots




Irrigated by shift
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400 pivots

Control Flow rate Shift plan

m 56 pivots | 4.3m3/s | 2.8m3/s
I3 73pivots | 5.6m3/s | 3.7m3is
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Group

- @ 33 Pivots
© 33 Pivots
@O HOCOO000C o 2 © 32 Pivots

© 32 Pivots shift plan ) 1(000000000e O 32Pivots
) @ 27 Pivots

= © 27 Pivots

Total: 184 pivots
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Shift 1

10 pivots.
Shift 2 :
11 pivots. v
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Shift 3
11 pivots.
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Part 3 Sub pipe design



3.1 Sub pipeline (1)

400 pivots

Head Pressure needed

m 0~-7m 2.6~1.9bar

m -7 ~-16m 1.9~1.0bar 216 pivots

BN -16~-26m|  1.0~0.0bar

NP P4 |-26 ~-58m Gravity ] 184 pivots
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3.1.1 Sub pipe 3000mm diameter (1)
Ef&: 3000mm
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3.1.1 Sub pipe 3000mm diameter (2) 4
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3.1.1 Sub pipe 3000mm diameter (3)




3.1.1 Sub pipe 3000mm diameter (5) =B




3.1.1 Sub pipe 3000mm diameter (6)
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3.1.2 brance pipe PVE (2)
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3.1.2 Branch pipe PE(3)

re LB &

d,: Nominal Outside Diameter

e,: Nominal Wall Thickness

PN: Nominal Pressure (unit: MPa)
S: Pipe Series

SDR: Standard Dimension Rate

Part Carton Size
63
3680008 75

3680007

3680009 %

3680010 110

3680012 140

3680013 160

3680015 200

3680016 225

3680017 250

3680018 280

d,: Nominal Outside Diameter SEo1G 315
3680020 355

e,: Nominal Wall Thickness 3680021 400
i ) o 3680023 500
PN: Nominal Pressure (unit: MPa) - o
S: Pipe Series 3680026 710

SDR: Standard Dimension Rate
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3.1.2 Branch pipe PE (4)




3.1.2 PE pipe welding (5)

Application of Butt Fusion Joint at Sites
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Part 4. Dam design and construction



4.1 Dam size(1)

Calculation
400 pivot water requirement:2,640,000m3/day(30.5m3/s)

HDPE geo-mebrane : bottom 659,344m?, side 12,992ms, total:

672,336m’
concrete: 812m3

30m?/s

2,640,000m?®

\
\/O Underground
I< 812m PI




4.2 Dam proposed=(1)




4.2 Dam consruction (2)




construction (3) o




4.2 Dam consturction (4)




HDPE geo—membrane
HDPE geo-membrane is used in the bottom of the dam to protect water leak and
protect the side of the dam
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4.2 Geo-membrane liner assembling (5)

ANCHOR TRENCH EXCAVATED
AND BACKFILLED WITH
COMPACTED EXCAVATED MATERIAL

Tmcauvo.su‘ —

—>
TYPICALLY 0.5M —

Concrete needed: 812m3

TYPICAL ANCHOR TRENCH DETAIL




4.2 Geo-membrane in pipeinlet (6)
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HDPE PIPE PENETRATION DETAIL




4.2 Dams for future construction (7)

When the second stage and third stage is needed, the dams can be expanded: RANEvE

Third stage construction

Second stage construction

First stage construction




4.2. Dams for second and third stage =

construction (8) AARENE

ical Distortion
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Part 5 Main pipe and the pump station



5.1 Main pipe from pump station to dam (1)




5.1 Topographic map for the pump station
and the main pipe area (2)




Irrigation Solution.

ical Distortion




5.1 Main pipe

4465 50

This is the section for main pipe rode. There is no hill and valley.

So it is easy to assemble the pipes.

Pipe diameter: 3500mm. Total length 11km.

The altitute of pump station point: 373m.The altitute of dam: 450m. The different is:80m
Considering the friction of the pipe, the charge head for pump is about 100m
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5.2 Pump station (1)
ST A




5.2 Proposed pump station position (2)
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5.2 The secret found (5)
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5.2 Pump station (11)
Pump station
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5.2 pump contruction (13)




5.2 Z&yh (14) f’
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Solution.
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5.2 pump station filter (15)
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5.2 pump station filter (15)
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5.2.1 pump station (1) o
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5.2.1 pump station design (2) -
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2.1 pump station design éf% —_— i (o
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5. 2 1 pump station (4)
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5.2.3 one pump station in China (3)
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We can make friend with water
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