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b) Details of the main canal and the secondary canal branching from it in the Moghan irrigation network.

ol 4 azsi b Sgrse Condy 0090 e 3)ly Lol
VP alols jo )l ailbog, Jhe ase> oLS by
5 Jeo Bl o CandVl )3 )l (G550 w5 egksS
5 Blae Sl cdale ol (a8 Gl Sl 4y e
axsy> 5 Gl b lwlal plewsly o)l s,
O el a8l alS 045 Jlade Plas 4 1 Sogu,
25 YO U VA (lieecy jlome v 5l G Sligesy o

88,5 oo ol Jasl JUs s,y 1l

Yy

YTy

5 olke (8585 5 (5 lal 4 5Ls 0590 O cilo

3959 31 e Ol 5 oo (Bl o @5l 51 o)l o,
SNl Sz 2 SKoge) adex S 4 Lol JUB &
amog (pl wgbioe Culws ol 5o Glae jb Sbge,
W sl @0 e b aal)] gg 5l Kogm,
2y S8 ki axly Sz s aslys cuSe e
3 caSe e VO A il oo )5 an 3l S aslg
JUB @ (ile g aaS p ailog; 4 gt 5l o ()



£A-YY aiuo/V £+ Y LU/ AY 0,lond/YE0,95/ oiSR; 9 5yl (b 05lw L owiigeo ol

SLS! 8550 g 6ysld 9 eSS oS LS L
e

J& 5o T JUsst sl JUL (550wl 5 2ol bt

S19 y10

Cao o g Dl oss =55l @—sl Sllos w2

Cond g g buld 4 Sy S5 gl JUE 5o o bl
wlilee cnl ploil ) ol Gan s JBIS sy e
Bl 4 g 00l s ghaio o (090 iy
shacil oo ccis 5l ol Gl edy joe s il

oo Jo 55 o JUIS glail Copn g a5 loxs]
plril b o] o a8 Sliles anul b wani e oglae

990 dalg> Dglate 395 gl 4y i 0,5 o

> 397y b oo IS o) S JUE 5o )

S SL G b 5 gledile 5 5ol YLl

g Bloo s li> Slles plxil 550 lacile § Dby,
Sl plonil (oSS 5 ()18 by Sldas (3357 g0

BN &M}J 9 6)Li> soo;}.ﬁ.o.? Shlos ﬁl:;j‘ -y

Co—wy 53N b g oS Ce—w, glls a5 S sla LIS
&Mb)o)lf&o&_uo&buu)@“ L)GA

6‘)‘.’ 00y oolal élcl.u O e é)..f‘so ﬁL?L"‘ (é—*—'ls-"
55 el S, U 5 e 5y ke gl
Sy o0 pledl g JoSS il “""’TJS Gllae

9 C)i_»o‘ k_JL».Lc& 'abu‘ 6)5L;‘-é LSLQC)JQ )‘ oolax__wl
4 (215 @loye s e o ol Jl JU 55ljl

JUB sy 5 JUI Li—digy Sldos po—s o (095 590
1098 oo oolatuwl Cdge Bl il

o S gy 4 JUBT gy gy (I

plxil ,5l8 il g (b Jolaie slahs, 5l (S
O )0 g_j LJLB.LL.S‘ LJLS'S (_g)l.__m)la 9 C)Ldo‘ Slles

Slge 3l oslai—wl JUI i lgy g, 4 (5,10 00 40
ONils g b (S Y S asle «pdy Bllassl Soodly

YA

A3 Sede pos L Jlow O 5l G aSul o8 le

b o | JUS b 53 Slibec ol ains | o0id 6y
SE 598 pS15e) Seii e S oSl (s
b i g0 oy 00 oS Tye 5L Y b (4D g
Sl S sl bl 5o (o G b g (Codgi
ol JUS S sy 51 T bl s 5 So e
50 el oolidl 5lisl T jo (nd g0 Sjg0 a5 o8 (e
Sl ) jue Slali 5l (5,55l 5 Dlge, (1alS b,
ooy B (55995255 Slml b o JUIS o et 5l A6
@Wdro a4 grhe g el yeke B9y 9 Jool 615 Bl
s g 5 Sl Slibes plnil cg o
Bl 5l altnn ol 5 cols,5 oaliil 390 1, ol b JUlS
e | 19,95 50 (@YU Sler Sl SIS (ole g (2525
3L sl JUBT (Sl 000 (sl el aSial 4 4z gLy
5 Js—ol b ol il 5 ol 5 easd a3l oo
5 o5k ol nj ) poles gon s asl 4 g5leis
Camnl 3o g ol s a8 b s iy (Sl
ol ks e ol Jasl o 1 UK o o5 s | 1l
S o Sl ez 5 (Gilnes (e ) O
S pigbazg 5 Jyoly 5 jslebe pw BIS sloasy o
ol JUIS ez o e 3l JUIS Sl (ol
85 Cawd by B)lan s 00 O (el g Jliil
2 clin )5 bl i3l oolol 5 Lgo g
JBB 5o (o it 5 s5lb ol Slles ol
0550 Dldas pladl 5l any 058 0 5l,8 ooliinl 590
adgl b 4 3503 Jlgen 5 (53,5 5 b (Lol JUI 5o
SRSy sy )5 cnlplis 3g—B0 0ails )5
ol JUS Slasl Sliles plowl oS gloai s
ol adsl o 4 oolel 5 50,5 Jlged csp S 5 e
sk g O 9 Js—ol Bl GRS A g eslin
b ooytws Jl g ady0 4 (49,8 9 (s3laidl ( Sy 0
Sz 1zl BB ysls p5eille (il oal8 5 olxy!
2 B o 8 g5 5l b g Pl | Olles o
5 S5 S W ab oo Ey 9550 5050 e
clalsl Bl oS L g ol olge b i g 5 oolics]



v O JBS! sJUL g5k 3b g 2ol 45 (glade 0,199 b jlow uiiSTas o3lw 31 o5l

S g S o Jgore i GBS Gloj 5l 5095 b il
g ol )3 o g, 5l S e (Denisov, 1966) s
JUB iy Sldas ploxwl )3 0 58 jsboas ooy
log)T 51 oS 5 1 w3l sod ool al 50 T Jlii
S5 ok il oe (gdaie (28 calae 5 Dladly ol
P55 e 3l 5 w00g ol bap)] o sl 5 cole culS
50 e mlae b 0,8 5 culei oo i Ol g0
Solys o 5 e 4 ol (oged 4z LSy 5 e Joxe
5 o b 5 St W (oS (prizmas 0,5 oo ol
g Sede yoe B3l (poy g 0 b Eliew 0 sladile
(Sledl Gy cales 51 (Sl oo (Rol5 gl o Slos
5 i S ] (S35l slaanT b s ]
93y Vb anse g4, )10 o Gldgy (b S

9 &)l b lakad aliw a0 2l g b JUB e JS
aS ol oo LU Sl ojles g a5, Ll wlakad |y
Gl oo 03,91 1 IS sles (Gl ) ¥ JS—b jo
Ol 2525 5 5 )kel laaSs 3l (610 po e <5 25)
Gl s S5 g, 5l e plall jeiS o 3.V YAA
ﬁLo.a‘ )‘ ) L}"'ﬂ) L)"‘ L) »)3__.»6@ oolai ol )9194.9 U"‘
9 6)L_w)b ‘C)l_,a‘ ‘(_g)’L_MSlg: sé}é} g_»u.o.c r:b;i‘
30 P Jo—ol Cale, b ol Jsl Juls ablie Koy
o 3l olaz g0 Sis Sl JUIST il olgs0 g S
il 5 VL e 5 Gl oS oS5 bl S35
Sloads Jate oo 4 duel (L iz 5l slogs gy o
bogi 00l 33, 5 G lr Y luled &5 o 4
3,90 3l (oo s g pdy Sl 1) Sid o jlaz )0 sy
sl oy a eSdw 0I5 0 5 o )8 eola

BT 50 oS Sy 50 @ Gle (pas B ogd oo

o (0 S bawgi wgmry 59 b 9 05 D) U Syl 0 e (e p3 SJUE )3 (S gy Olles -V IS
Fig 2- Concrete coating operations in channels during operation with little or no sediment by reinforced concrete
panels
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Fig 3- Transferring water flow through the method of temporary diversion channel and drying
operations for the correction and reconstruction of the main channel
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Fig 4- General plan of the water transfer required by the main channel by the temporary diversion channel
method during operation
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temporary diversion channel method during operation
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Fig 6- Steps of executive operation of creating an earthen dike, diverting water to a diversion channel,
dredging and trimming the main Moghan canal using a temporary diversion channel during operation.
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Fig 7- Stages of floor drainage, shafting and concrete coating of the main Moghan canal using the temporary
diversion channel method during operation
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Fig 8- Process diagram of structural modification and reconstruction of the main channel
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Fig 9- Cross-sectional view of the separating blade wall
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Table 1- Technical specifications of the mobile separating blade wall
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and reconstruction during operation
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Fig 11- Calculations of the stability of the separating blade wall
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Table 2- The results of the calculation of the occurrence of losses exceeding the permissible limit between different
sections along the main canals of the South Moghan irrigation network
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Table 3- The results of calculating the total amount of water losses between different sections along the main
canals of the South Moghan irrigation network
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Table 4- Modification and reconstruction of the main canal of the Moghan-Iran irrigation network during

operation for 10 km
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Table 4- Modification and reconstruction of the main canal of the Moghan-Iran irrigation network during

operation for

10 km

(sl 89S o (glaxss ,1923) (5dleubiy (59

o 5 i 5 oy 53 [ SIS S e
g i (ol JUIS S 5 50 10% S 5,0 G =30 ton 30 150
058 5 ol (9 kil g ey
olged (58,5 )1,8 9 Jasl g Jis é . _ S Sl S 30
Ldn e 3 s 008 i glatis % A L_ﬁg m 70 G =30 ton 21000
2 oSl (glaxg o,lged olb )8 Y )
Sl ol S o3ll cansy VEE| L=165m 140 U“é’*_fgt‘z"n“ 30 4200
o1l S dag] (95 e A 140
& glaxg o)l 3,5 ) ool é’ “3\ L=165m 140 B (SO S 30 4200
J& g Joo> Cundg = 140 G =30ton
Thed 5 )l (Blol Slles ploxl )
o 3 >l LB Sk g 0 M3 102 5% 146 ““’S’“’Q{f‘b‘fg‘: =t 180 3128
s 22255 Tas g2 (gl 300 ' e
s Slles m3103 <0,5 250 Sl o )3 8,0 2000
bbb 4y i o 20
5 oblesdls O aldss =
WT);: e 8108 2 4x140=336.0 35000 G=5 ton 1900000
Ellas dpla, 3
byl & Ol ny 55590
M>300 I/s
SIS 5 )0y slaai 3o ‘ 130
s 01254n (5lai o g3 ” 200 0 ) 18 23400
on 41078
(%A iy 3 L) 3452

Joows oo aslis) i b S a0 Ve /Y)Y

5 Skl Sl S 5T o b gillas 50 -

anle ¥ Syl 1YY s Jsl amle ¥ gl iSa;
(9SS azogs aali Lol V-V Lo e

JUE Sl g el 4 by e slaaiz o S (I

b el d ge (SaS Bl LI 2y, 4 ol

(39S B)lan 5L 350 O el g Jil ((s3lu e,

¥y

S9zge Sl S jd 5l 398 Joz 50 Lokl cuad

Jst 9>y o > 51 ke VAAY B1AAY bl o
It 9>l 4 o g oad ad)S (lmly)31 50 5ol
Sloloxe )3 53,5 59, 25 4 (JL) ,—25 &),
YOV bl (Y55 )l bow ey asls
Ol 0993 jox et el .28 5 18 Jae S
el gl AVl o5 asls Cleisl b o]
b il @dhee Yo TY Jlow 516 odle Yo VY Jlow

' manat



EA-YY asiuo/VE+Y yoi e/ AY 0,low/Y 00,95/ (ouiSR} g (5 Wl (s 8l cwiigee Wik

30 b oasiS o glaxs o)lgss o5l &b 3lea i
9 o3y Sz ol (ol JUU 5l alise ablis
Tob gl (Bas wllas auge 5 03g 48 o (g
A5 50 Lo yslce oml Slems | (2rb oad ples 4 jo)
S3PPSS )5 Jolre dmgp g 5le 5 Sl oSl (285
SHIGES 0 )lse cewlond wsbe )b ol 6ln o adss
Slasli o Lld 5l £90 g0 a5 wailel oo G1owa s g 0l
Sleboe S gp—w 5 gol—atdl (( S yoen a9 (S
(Ghavibazou, ceul 5,90 9 Cuedl b )l ol
Sllge a4y g ol 0y 5 o gl i3l g0 T 6l 2014)
5 i 0350 325 S5z ge g, 5 Jg—ol b ()]
STLIp LSRRV ¥] IR UL I g Pt B WE SRV
Rahmati and Monem, ale> ;| aslie Slallas b uaz
Shahdany et , Fakhrabad, and Manem, 2018. 42021
Sliass s, g Mohammadi et al., 2019 sal, 2016

Syl callas S

Sholgiiag g (5 a0

0575 (B 5 (Sgred slayial il ol Bedid o
Ol bl asls Lol JUIS b Layl, i g 0,Sles
sASQS:L?..J )‘ g,é; )‘)5 J,«.J..?u 9 daxJla )94 ‘5»3»}
sl o ol Jlsl Lol sla JLlS o ol oL >
4 S | )l ol )0 pein a5 polie yobas S5 (5]
5 oo o 5 (o ka5 Slibd aioy jelaie pron
Gt Sliloe plxil glo 39, 655,54 550
5O yedns g pglie b, b ol Jasl ol sla JUlS
a3 0550 9 oy (Sl Sy kel laass
255 )5 Ll

wdal Josas slo s g 9o ol @ 4z g b

Slles plxl sl 65350 b9, g ebls ledl plg o0
ol a5 ol JU! Lo | glaJUlS 1o o Lo | &l prars
(85928 Bjlae O sl (sl petae 5 il
VY [ T O POV PN R OGP S

¥f

JUE 5l gl S Ve Job o caw 0008L o g oy
Olie 4 9 ol s lal asls Lol

Y. C, =(120800 x 4) x 11 = 5315200.0 mant

s—=S mly Jgr 9l 4 Slie Jgy 9ty baws b
JLy VAR -+ 59, 75 4 Sl yo sl (L))
Z €, =5315200.0 x 285000 = 1514832000000 .,

9,5 35500

o)l}lo o9y 4 <5l,a| Jus )’Lw gole IS ane (o
L plys (oot sloiig (39,) b sauiSTlas glass
(550l S Blas 5L 5,50 ol el § Jlinl cslo s,

Y. C, = (44530 x 4)11 = 1959320.0 mant

s dby o ole Jo axly bas by
Z C, =1959320.0 x 285000 = 558406200000 _,

20,5 8,90

G by glbaise wes o lis pB | olas
Sl omali 5 JUisl es3lala, b el Glo 5 ool Slilee
o )lpo P9, ,8 bl JUI cawn il S)las 5L 090
Oy b amalie )0 (ool )l caniSlan (glass
Slolas plnil slo diy5p 2d 5o SoS bl JUIS
Ome3S s3lkday by )0 (el JUB 5kl 5 Lo
S5aS Bl JBIS g, el e VIV 3pam s
2gdbse plod CBge

Gusb il eilsige (ool JUS (12 iy Slelae

)b o by Al oy e o s sl Sl
slp olojpee slaary e .52 ploxil (585 b3 L
Oligzd J& g Jom) 435 90 ;0 )0 (solaidl Glwl=e
Lo lige o 55 R0 e & Cobye K
plos sloay o 3,00 jo adlol Cosw anie (3 55
4h>)Lo LJ"‘)"L‘“’ g,«_..u‘ A-A.s)i’ )‘)5 J,o..c J)Lc 00—

S5 ahaiie ;s o1 ol JES! culas 5 Bl gl oo



v O JBS! sBJUL (g5 3b g 2ol 45 (glade 0,199 b jlow uiiSTas o3lw 31 o5l

6“\*"" 0)1%0 O)Lw s_:La.l.o.C ‘Ju.)‘ uﬂ)f )‘)—9 d’"m 9
@75 Oygo 4o allilejl buld 5ol catiSlax
ko 1 JUB ablie otpmn & 28,5 )18 o 5 0,50
00y Sz lew ouiiSlas glasd o4lg0 o3le g, 0
‘L;L-; uL._lo_c ’ol.?n.?‘ O )9—ame uLa-LA-C QL\-:‘
aS ué?’bja.aﬁ 9 43‘)‘ QT (5)9“'9’5) 6)5]& 9 LgJ")U""
ol Jsl JUS ablis aigy Slles plosl os, ol 5o

g2 Walg> 480 4y (9,80

olatdl g (28 anlie o arll dnlre (rizren
S 3ol s )90 B las JUI Ll Lo 5 el
Slas 5 o)les by, wls i alize sl jbg, b
> ol Sl s o s oSl
rslin o (ol Sl JUB (g5lusly 5 (bl S e
S5 e ol by, Sl 480 4 (99580
S ot JooSS sl adgs 0 10808 Sl o
A2 lg> 3529 Camdb o Jee Ol dow plxil 4 gy
Sy oo &l hg; 00,5 oo sty g )cpll.odls
pla JU (S ablie S5 b 9 s5lajl g Lo
OBl 0,5 )18 (28 objl g0 o laasl b plw
Sl —ly 5o (g Ghsy SiPES S el 6,
@ Oghe Oygody 505 slaas b ol 5 g5l
g x8lg oolatiwl 5 50 (solaidl g 48,0

u.:’ﬁ) l%;*-’ el OQP ‘5:‘)9-‘ g.)L.Lo.C JJL‘B U?’Sl"’
Sl JUS sl g,y e pgmas ol o oolaiwl L
Al oo ol Jas! ol JU Slilge 4 SaS cdge
JUsl o 1 la JUIS (s 25 5 Geosd «Blgas 5 (29Y
5 i O30 (S opose o ) 2l 5 e O]
JUE g5l 5l g ol o ol Sleles Zgz g oS
<d,5 )18 oolawl 0,50 o nl jo e Lol
b sl 2850 ol JU ol Slles s,
e (ol JUIS 0 of by @9 pims— o235
08 eSS (mpd Ok ) ez Ole o)k
Syl sl JUl jo jle 5 cole ldas 200lojle
ool JUIS ol e (5o b gl 5 S35
i 551 " lmslye plid 5 B yman rals
(5L L Glle sled Slikee 65K 5 0,5
ﬁ).».:li.o 9 ubj_w) gs’ﬂfy L_JL..Lo.C 'nl.z.»‘ u.e)f r:L?u‘
Elgl L s lopo e onm 0 S sl JULS s
Ls‘éﬁ)ls LI us).ty )3L2...f: oK o 9 L;.ulio J.u alisea
oS Ll jlago )5 oolel i g g 48,0 4 (95k0 5 e
FooSS 5l s (s 00 as bl Slolpiinn 9 oo,
saiiSlaz slaxss o lgps by, Hlore Comd gaax e
ool i Sla 3l 45 s g
ot 9390 03 5mS pbody o) Cle (Suseleiss 5 (8

& »

Akhavan, K., Abbasi, n., Biglou, M., Ahmadpari, H. (2021). Investigation on Conveyance Efficiency and

Operation Issues of Precast Concrete Channels (Canalette) in Moghan Irrigation Network. Irrigation

and Drainage Structures Engineering Research. 22(83):21-42.

Barkhordari, S., and Shahedani, S., M.H. (2020). Analysis and Determine of Seepage Rate in Irrigation

Earthen Canal Using Numerical Model (Case Study: Main Canal of Moghan Plain Irrigation

Network), Irrigation and Drainage Structures Engineering Research. 21(80): 37-54.
Burt, C.M.,, (1999). CURRENT CANAL MODERNIZATION FROM AN INTERNATIONAL PERSPECTIVE,
Irrigation Training and Research Center (ITRC): 99-103.

¥



EA-YY asiuo/VE+Y yoi e/ AY 0,low/Y 00,95/ (ouiSR} g (5 Wl (s 8l cwiigee Wik

Denisov N.,Ya. (1966). Construction properties of clay rocks and their use in hydrotechnical construction.
M., 186 p.

Durdu, O.,F. (2009). Modernization of irrigation systems with canal automation Turkey, ADU Ziraat
Fakultesi Dergisi, 6(2): 69-79.

Fakhrabad, A., and Manem, M.J. (2018). Evaluation and ranking of the four regions in the Moghan irrigation
and drainage network exploitation company with the classical model approach, Master's thesis,
Tarbiat Modares University. (In Persian)

Ghavibazuo A.,U. (2014) .Irrigation channels lining during operation by use of concrete mattress (case study:
Moghan irrigation and drainage network), Sylwan Journal. 158(8):568-576.

Hajiyev T.M., Qavibazu A.U.(2011). Machinery cleaning main line Kanalov Journal "Stroitelzhnye i
dorozhnye mashiny", Moscow, (8):16-18.

Herve, L.P. (2002). How Design, Managment and Policy Affect the Performance of Irrigation Projects,
Rome: Food and Agriculture Organization of the United Nations, 155p.

Jokar, J., Mousavi, S.A.A., Bustani, F. (2014). Investigating the efficiency of agricultural water consumption
in the modern Drudzen network and comparing it with the national document on agricultural water
consumption. Master's thesis. Islamic Azad University, Maroodasht branch.(In Persian)

Kanooni, A.,(2007). Evaluation of Furrow Irrigation Eficiency under Different Mnagement in Moghan
Region, Irrigation and Drainage Structures Engineering Research, (8)2: 17-32. KM-ACA Consulting
Engineers "Report of supplementary studies on water leakage control in the main canal and canal A
and 2nd level canals of Moghan plain irrigation and drainage network" volume 4. (In Persian)

Moghan Irrigation and Drainage Networks Exploitation Company, (2009). Annual performance of Moghan
Irrigation and Drainage Company for crop year. 87-88: 104. (In Persian)

Mohammadi, A., Parvaresh Rizi, A., Abbasi, N. (2019). Field measurement and analysis of water losses at
the main and tertiary levels of irrigation canals: VVaramin Irrigation Scheme, Iran. Global Ecology and
Conservation, 1(18), e00646. https://doi.org/10.1016/j.gecco.2019.e00646.

Monastery, b. Sh., Hasanpour, F., Manem, M.J., Tabatabai, S.M., (2018). Evaluating the effectiveness of
irrigation and drainage network improvement measures in the Mughan Plain. Master's thesis.
University of Zabol. (In Persian)

Rahmati, A., and Manem, M. (2021), application of Muscat process to evaluate and improve Gatund
irrigation and drainage network, Water and Irrigation Management, 11 (4): 845-866.(In Persian).

Report of technical studies and review of irrigation and drainage network correction and reconstruction,
Moghan Engineers, Consultant IKM and others. C. A. (In Persian)

Saie, J.M., Azhdari, K., Imamgolizadeh, S., Karimi, G.H., Rahimian, M., (2013). Evaluation of the technical
and hydraulic performance of the irrigation canals of Semnan province and providing solutions to

improve their performance. Master's thesis, Shahrood University of Technology. (In Persian)

Y5


https://doi.org/10.1016/j.gecco.2019.e00646

v O JBS! sBJUL (g5 3b g 2ol 45 (glade 0,199 b jlow uiiSTas o3lw 31 o5l

Sajodi, Z., and Shahabi, M.H. (2021). A review of the efficiency of water transfer and distribution in the
water supply networks and its estimation methods, Environmental research and technology, 6(9): 75-
87. (In Persian)

Salehzado b.€.(2008). Elastik-plastik konstruksiya elementlorinin dayanaqlaps vo ragslori masalalori.
Avtoreferat. B.

Shahdany, S.M., Adib Majd, E., Firoozfar, A., Maestre, j. m. (2016). Improving Operation of a Main
Irrigation Canal Suffering from Inflow Fluctuation within a Centralized Model Predictive Control
System: Case Study of Roodasht Canal, Iran. Journal of Irrigation and Drainage Engineerin, 142
(11): 1-9.

Zheleznyakov G.V.(1981). Capacity of channels of canals and rivers. L. 318.

Bemwes /1.3.(1990). VYcroifumBoCcTh pycen  3eMIHBIX KaHAJIOB IPH y4eTe KacaTe-JIbHBIX

HaNPsHKEHHI,CO31aBaeMbIX MOTOKOM.ABTOpedepar. M. 18.

v



Irrigation and Drainage Structures Engineering Research/Vol.24/No.91/ Summer 2023/P:22-49

AERI
Original Research

The Feasibility of Using New Technologies in the Modification and
Reconstruction of Water Transmission Channels During Operation
(Case Study: The Main Channel of Moghan Irrigation Network- Iran)

“Ayaz Ghavibazou, Telman Hajiyev

PhD student in civil engineering - hydraulic structures, Azerbaijan Architecture and Construction
University, Baku, Azerbaijan

Received: 4 July 2023, Accepted: 5 November 2023, Email:ayazghavibazoo@gmail.com
https://doi.org/10.22092/IDSER.2023.362797.1548

Extended Abstract
Introduction

This study aims to examine building modern irrigation networks to provide the possibility of productivity
of water and soil resources by creating facilities, in which the optimal technical principles and criteria of
hydraulic and economic design are observed. In this regard, the main water transfer channel plays a vital and
exceptional role in supplying the required water for agricultural lands covered by the network and for the
prosperity of the regional and national agricultural economy. Covering the water transmission channels in
operation is always one of the numerous problems and problems of operation and maintenance of large
irrigation networks in the world. In Iran, due to the major issues and problems of exploitation in the lands
covered by modern networks, such as land drainage due to water leakage from the bodies of earthen canals,
concrete covering of canals has always been considered to prevent water wastage, and it is on the agenda.
The deputy of water resources affairs of the Ministry of Energy and regional water companies was
established. The main canal of the South Moghan irrigation network in Iran with a transfer capacity of 80
cubic meters per second, the main channel of Upper Garabagh with a capacity of 110 cubic meters per second
and the main water transfer channel of Upper Shirvan with a capacity of 85 cubic meters per second in the
Republic of Azerbaijan are among them.

Materials and Methods

The withdrawal of water needed by the Moghan irrigation and drainage network from the Aras River is
directed through the Mil and Moghan diversion dam before entering the main channel to a sediment
catchment basin to trap suspended sediments in it. This calm sediment collection pond with a maximum
water intake of 95 cubic meters per second has four rectangular units and each unit consists of three galleries,
15 cubic meters of which are returned to the river after washing, and the rest enters the main channel. In the
current state, due to the reduction of vegetation in the middle basin of the Aras River at a distance of 260 km
from the Aras Reservoir Dam upstream of the Mil and Moghan Diversion Dam and the subsequent increase
in the concentration of suspended load in the Aras River, the trapping efficiency of the suspended load in the
sedimentation basin has decreased to its minimum value. For this reason, sediments exceeding the
permissible limit of 18 to 25 g/L enter the water transfer channel.

Even though more than 45 years of the useful life of the network have passed, covering operations of the
main channel with materials, such as impermeable soil (compaction of bed soil, cover with a thin compacted
layer of clay, cover with bentonite) or concrete cover to prevent washing water and reduce water loss from
the earthen body of the main channel has happened very little and locally.
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Results and Discussion

Considering the necessity of realizing the research objectives, the feasibility of using the proposed method
to carry out the executive operations of improvement, reconstruction, and concrete covering of the soil section
of the canal, without interrupting the water flow in the main water transmission channel of South Moghan
from its kilometer 1 to 11, was conducted (Hasanpour and Tabatabai, 2010). The method of constructing a
temporary diverting channel along the main channel by constructing earthen dikes in the cross-section of the
main channel to cut off the water flow within the scope of operational operations of the enclosed sections
between the dikes and directing the required water flow by creating a diverting section in the side wall of the
channel upstream of the earthen dike into the temporary diversion channel and re-directing the water flow
through the end earthen dyke downstream into the main channel for the implementation of repair and
reconstruction operations and concrete coating in several operating intervals of the earth section of the
channel without interrupting the water flow by spending exorbitant costs of the construction operation of the
temporary diversion channel and the concrete cover of the main channel were done. Therefore, due to the
imposition of excessive and unconventional financial burden in the method of using a temporary diversion
channel on the implementation of the main channel modification and reconstruction plan, to reduce the
excessive conventional costs, the new method of "wall structure of mobile separating blades" as a solution
suitable and cost-effective for its use and application in the repair and reconstruction of the canal was
suggested. The regional water company also promised to assist in the application and use of the new
technology proposed to operate the project in the main Moghan canal, based on the urgent need and necessity
of the issue. In this method, the minimum cost is 2.7 times lower than the cost of constructing a diversion
channel per unit length (1 km). Also, in carrying out dredging operations, cleaning and smoothing the section
of the main canal of southern Moghan, similar to the long-boom excavator, which was invented by Professor
Telman Hajief to carry out dredging operations in special conditions and channels with large sections, using
modern technology, was used. (Hashmi-Shadheni et al., 2016)

Conclusion

Since the well-known methods and proposals are accompanied by defects even after completion, therefore
a new effective method was developed under the title of "mobile separating blade wall method", which is the
mechanism of operationalizing the technical and technological parameters of its construction widely. It was
investigated and researched. First, the operation of the mobile separating blade wall structure in laboratory
conditions was investigated experimentally. The division of the main channel sections in the method of the
mobile separating blade wall structure, drying the enclosed operation field, carrying out soil operations,
concreting, and its technological technology was presented, and determined, that in this method, carrying out
the operation of covering the sections of the water transmission channel using concrete panels Arme will be
ready, easier and very affordable.

Also, the calculation of the technical and economic comparison indicators of the construction, along with
the transfer of the required costs downstream with different methods showed that the mobile dividing wall
method is very suitable and economical in terms of technical, technological, and economic aspects in the
major repairs and reconstruction of the main channels. The proposed method is a new technique that for its
application in production, there will be an urgent need to conduct practical research in nature. Therefore, it
is suggested that the presented method be conducted and evaluated for other networks so that all the country's
networks can be improved and modified more cost-effectively.

Keywords: Concrete cover, Mobile separating blades, Sled truss, Irrigation network.
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