[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1400.12.24.18.5 ]

[ DOI: 10.52547/jwmr.12.24.287 |

ol b Bolhe 5 (5559LiS pgle ol
35l 0 Cupprde doliulng iy

YAY Voo i) g b IVF o)l /omdjlgd Jlo ul 0jgn o pde dolitingy
"‘:.3@9’5.; M&"
e Nl (9mr) 5 (SS9 bl (Sl (6 U (9345 5 (Lol (o)

Yo Y . . Y gL
ey dodxo g p8 g LS janes ¢ (JGloj Ao

Al elias cogin s ol oMl 51 olKuiily 4y pas | ki 0K (5D (ol =)
(H_Rabieifar@azad.ac.ir : Joguwe odius93) ¢yl ¢yl 505 emgiz a5 g oMol ol olSiily 1l pas | coins 0485l ¢ )lobiwl =¥
Ol I wgylpl g S cblis 0aSimg (65)9liS gy o bisel «lisi lolu «gjysliS o & lig ookl —Y
Ve IVIN by oyl WWRR/V/A bl g )b
YAY G YAY taxan

il g S 358bos (3luainy 05 oo )8 o3lizal 390 JUIS L £l339) jeune Sl O Glysol (glys a5 st o lmojlo Lm),,ij—:«.é..\h 9 dodde
liteccy LSt J odiia 335 ) B o J3S 155 Sl & gy Jisl 5 ol S35 ol 550 3ol o Sl (5515
Sl s odlisol Lol JUK lgieds ol cand b 0 VO (o0 9 520 10 Jobo & (bt JUIS 1 o ialojl sl glaiess s gy g Sge
155 ol JUS iz 6yin N+ sl 55 sibal JUI & o 425 A+ cstgly b o & g g oI5 o0 4y hlinn JUS oyt (sl
5l 6919y CawdVU (1] Caons Cawnd Wl Caond 53 Sl dn Jo ;500 13 g b 4 )5 o p3 sl Jie laicay (Sl (g Jie sl 0as o0l
NRley 53 e (ALl slars sl 48,5 )18 LSl g9y 9 CandVL 3 (Sll Sy ©jgod Grizen 9 2Kl o9y Cad Ol
] J..:; u‘>""“’19 L uwl)‘JK L;mli.&::b)l dhbo.)l.) 9 G:Lu uul.w] » 9}5)LwLJ.\A FLOW-3D

@ 2 ) Sl Cuns g (Statal @l o 3,1 )3 R S99y 9 Cand b > Sl & s o (i (il gls (owyn HBABL
el egb.cuwlob (i) bls Ju 4 caw ol @{dlﬁ agl g ud 5 g ¥ o P s ly grop ¥V 555 w\)ﬁl 5 Ausl
3 o531 Jto e gl (F e 65 099) oty ST e 3 o ol o 2 S0 (53515 0325 b i 1 pl8alel sl oo
s 0l pgd) 5 (R'=2120) o iy b (Sdgpam pilie 13 Bilejl 5 o310 laJae @l (oriw)liel ol (iloJan (5338 ©jg0
5 Alols e b Ll asbl > 5l (oo FIOWSD 53] 5 Lasgs 453,5 Spgm Lo 5 (9335 Jio g b6 285 (Sl o o glis |, (R'= /YY)
B Sz & (51 Aol (ST (55 5 ol iy 5 oy g (5308 Jo gyt F oilais 65 B 05 > ST Jgb et b
b dpslore Lol JUI (oye 00)3 Te pliee 0 (Jobo oSl Jobo oy 9 5650l o580

bl (2 Cuns ljel el .\3193&:: b & WLA Slul jd WSl (Gop9y 5 Candiml y oSuiul 5l edlatal ol ol w"’sﬁ ol :d";w. i)
trog Lails g, 5 U 5 ol Sl 5 bS] gl 31 oolial a3 & 5,5 algs a8 3 1y JBIS ey (Srents] aSh 053 151 &1 8399

23,5 o
Flow3D « il ¢ (6)1iKs5m) ¢ il 3ol (Sl 1S (gbo 351y
w33 b g paiee pe 3 & (Sl S (g 2 95 dodde

2 Cans &S W3l L S plml aspy Ae 6 K]
)l (Bl gy o 59y 32 1) U i (Sl
9 ldls b UK jo by lp (A) Lisiw 9 (ow)gelel
S gl s JLs |y ol e8> @Yoleo ()8
S9385 i &5 CE)S ) gy )90 Cundipmly LD
B e 3 o Gl e S S
Olwon (£lad 5 (o) bwg oud pbl adllas cdl o
oylpd 4bgS > (Gojls ply sexl a5 3 (s 55 (V)
el & Bl e sgrgr GBS So3p Sl JUIS cmd cyml
D o pSal gy 4 S b el s Jlas)
Slotn glaojl o odlital (S lapSac
oSN s ailingy Jobo l cblis gy 4 wisl e
wilo (V) balisy) 55) » ol gaw wia 5 (3) gl
ol Gluogad bojle cpl I eolatwl 51w Mg oo
Gy g o by M ST 4 i b g 0,8 s
ol yliel el alyass cpl (F) A8 o s Ol <S8
2 {7Y) 355 g0 JUS S i o 3 5 it
125 yShie Stuni] o e gbin b b oSl 5l elitul
2o Qb bl o) 5 dlofyg el lapSitil (sl

P )I u] ulx.wu] ‘_5‘); &S Nwd L;:Lmo)lm [m/u.ij
L5580 JyE oolaiw] 350 ;S0 JUK 4 (U L sl
o g dilais Clhogad 4 @y b 5Nl ol
9 oy bawgt (1Y) Sl (el @90 & Wl oo o0l
@ Pl gyl ol 0o (V) b xSl L
Wlhs (Sdophe ol (ppme SIS lpe
by ol glosly yShs b baojl opl (b g
Fdan o8 Sloj ofgh Kl 4 (939)9 gw) JEh
5wl oy Ol sieds o 5 odlil § O g (5,5
IS ool .l odg ailBdgy wdige phe Sl
O ke 03l 3l ax 0 Qe ladil G bl (il K]
g Samdw obp o ol g & wibe
Osiee bawgi odomy oS (nl 035 0 JSE (Slodmy
N3 o g 0355 9 sy 3y90 Cilisee sl 13 5 (155UsS
Vo WSl ey a8 ol ol (V0) )85 o (g

a0 Sl 9 0392 033 o gy JWS! o525 a
P Sl o i dw gabubn Yok 4 L o

Slllas il oSl o alinl glis)) b ogas
Sldlas )3 (VW) Ghlken 5 J595,b (V) calosis pll


http://dx.doi.org/10.52547/jwmr.12.24.287
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.18.5
https://jwmr.sanru.ac.ir/article-1-1114-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1400.12.24.18.5 ]

[ DOI: 10.52547/jwmr.12.24.287 |

(soiay doe g 48ty Lo jdues ¢ Sloj (ilaias

YA b S sy 9 (Sdgpi Lailys oSl oo b oas 5 (BT )

B9, 9 319
P}l Jao

10 Jsb & (st JU 31 boialef slal ssbion
kol JUS glgied el cud byt MO oye gy
5 15 Loy 4 e JUS Sl WSOl s ool
A Cund 4y A asgly b a8 canl 029 o iy Jobo
D5 ol U el 5 e Ve calols s ool JUIS
Cuolbus b w5 Sy JUI 50 o in Cawl 005 030
el 0 )b (6318 )8 lawgs &S Cusl 0392 yio o iy
o9 4 2 gl A S 1B ol dindy o] JUS 5o
o 3l eSSl Gl o piales] y> ool
Caol 0ad odldtwl yio Juo s Culbusdy WM WS
oo iV IS5 5 oSl ol Sl e 5 Jsb
le“"] JuK 5 Ol yomo y dges Las‘_')i&gl Q,{I sl 005
a ol JUIS G 55 b tslejl oole 5 ilos o0l 3
b8 ke b dwle i I Sligw) yia Sl VO Culis
e yio p p)SokS VPO JBs (rizen g yiacke /A
Sraglo Ve Jolgd ) e o s sl 085158
P P-EMS cun o0 miwie o oS 3l (oye 5 Job
Cadldy gy g ab edlatwl by mdew o glasyl /8 Ges
JUS 5e 9 Jobo 53 5509 S0 n I 35y Sl
o oS Gl open )5 odisl ¥ S s
sl b oslil plas BB caoy 5l ol JUI 4 (6395
5 hol JUS (sla) 53 o g iS5 (03 (Samlne
25 sl sglitody 5 oolizal oy 5] (ol
ilo St 555 e Sl gy oSl oS
(Oialejl Ve legaome) ilieo (639)9 (23 ¥ 3 ) S5
P> (23 9 48 p 1l o gl (03 .85 15 gy 390
JUB b 298 ol 4 dagi b oGl 09y 4Gl i) £
S0 > Ok Ges ol Gl Bee (3 e Gl
sl 0359 :):AUIJL» V2 9 WO s sy Lst.u £33 5 Jol
Bl 35 4 0ad 3y (93 S (6l Cnd I polate
@ dgi b adl o (Lol JUI glanl & (639)9 (20 IS 4
(il 1Sl g ol JU (5300 ez il pas
P 2y bl lss (ol 0 K S
dilise clls gy xSl G gdmlie b ax
Sy oSl (o b Sl (x5 o0
83929 ) e Ghulin b ized A (s (60
2 g Sl o Lol JU 0 WSl cand ol 5 50
Gt hwle b e WS aoyp e oVl
50y 5 ol s ($55)o8y90 5 Sl (Sl
Slgw) Olie oles 13 9 <85 )8 cou g s 350
A5 duwlie caliee WY 3 il LSOl 4 ol 3)lg

Ladloe il 51 olitl yubss ol lSal, g ol 3,8 1,3
(§A>l (&)) Cawl ol .)LQM’ ln Ges Q;"I u».m[f S
boolyon by Slodl b iaghy ool gaon )5 Syide
039 Sudsl Cundiml g 99y iSO Gy Gl

ol

3 Sl 5 eoliel sas flo dylge (gD
ol Gl 4 il o (ol Sl asle by JUIS
P ByFame Glbrao g Sl lojen sodlatwl L (VA)
P ok Chegad uyp 4 @B S WK U
O el o 3 1y gl b sl S cailes
sanl Job ol lis ol (0,8 wyy duoyd YF 5 VA
AT (Bl oo Gl L ST 3 o by ol
wore sl blae (Sl cuai b S o Iy ialS
Lbier I g ) g (lalS Sy by gl b
sl gals S p WSl 8 cov sanl o ol b &S
Jolos sl 0l oS 55 pSl 4 Slgw) 39)9 e
5 Gyxme Cilxaw —,0195 S8 aad e ‘_,Lw calises
3o Sl 1) pl 4 Slgw) 3955 bS] as geore
o o el Sl sagly GME cuen (Y0)
o) il ool Calizes dlul 3 .(YA) 33,5 o S0l 4 (699)9
Sl azsls (Sl Slas dgp il ol 1581 a8 s ploxl
Silode gloj g abse & g b S e JI
buwg (g 5 by i I eolawl ( a&ilel
(VA) sl sl (G938 59y Sal38l Joi3 3,90 sla)ljBle
392 Sl &5 layilly 55,05 bgiasy ool 53
Nl 4 cws oSl ol S e sln g
ol 53ty o0 ,b 4 13 ol 4,.9);.\» Cygo ) adllas
4 s e Nl 4 cs Sl (8 g cl oY
5 e U imsh u" 2 D)5 g._:lf'c::.il JUESIRYPRERTY
Sype @ (Sl G oSl (65,18 o9
Giliseo el gy yolaie 3 sl 00w BEtlo]
Sl Cas pd cwndVl p Sl QSO Blde j cusaYl
09)5 rzed 9 RSl Blie p3 s b oSl
dyge alisee (03 90 O pSl blae 5 cusdYl jo Sl
4 $9y9 (@ Shmlio LB 5 b5l g ey
sl i )39y g il i X
2 dwlie pl &8 WS el Cbal dug s Slas
Crrae 0] Gy | Ly i sl Buivs 8 olodl
2953 B e e Jae (555 sogs
s 55§ Al 5 (S (slo iy g 0 i ]
85 B (s 2590 e cnl 3 5 oSl Jgb


http://dx.doi.org/10.52547/jwmr.12.24.287
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.18.5
https://jwmr.sanru.ac.ir/article-1-1114-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22516174.1400.12.24.18.5]

[ DOI: 10.52547/jwmr.12.24.287 ]

YA

(o) dos 5 B amy Loydnes ¢ Sloj (dlaas

VEe o i) g gl /VF o)les /omdjlgd Jlo jusul 0jgn o pe doliiimnghs

o .
|
-

i -

l l '{

-
10 o »
Macessent powiin (1) ::'

- -

.
Phacomutnt pomuin (4) | =

- [
-
ALl
A
- <l
F
Puct et penios |1 7.:'
1
e
- |

W gy il SVl )3 (Sl 655 )5 e ) S

Figure 1. 5 Placement position of spur dike
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Figure 2. View of the measuring equipment
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Figure 3. Meshing in a numerical model
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Figure 4. Verification of numerical model
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Figure 5. Direction and velocity plan in different parts of the main channel
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Figure 6. Bed deformation after the stability of the flow (Cm)

Table 2. amount of bed deformation in different test
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Table 3. Specifications and results of numerical models
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Extended Abstract

Introduction and Objective: Intakes are structures that are used to divert water from a river or
canal. Optimizing the performance of intakes and increasing the inflow to the intake, while
controlling the sediment bed of the canal in terms of erosion and sedimentation has been one of
the topics of water engineering. The use of spur dikes is effective in modifying the flow pattern,
controlling erosion and transferring sediment to the intake. The purpose of this study is to use
spur dikes to increase the inflow to the lateral intake, in a way that causes the least turbulence,
erosion and sedimentation.

Material and Methods: In order to perform the experiments, a rectangular channel with a
length of 15 meters and a width of 1.5 meters with a fixed slope was used as the main channel.
Lateral intake is a rectangular canal with a width of 0.6 and a length of 5 meters at an angle of
90 degrees to the main canal, at a distance of 10 meters from the beginning of the main canal.
The model without spur dike was considered as a control model and in other models, the spur
dike is located upstream of the intake, upstream in front of the intake, downstream in front of
the intake and also as a series of spur dike upstream and in front of the intake. The laboratory
models were modeled in FLOW-3D software and calibrated based on laboratory results and
data.

Results: Examination of laboratory results showed that the condition of the spur dike at the
downstream and in front of the intake has the best scouring results and branching ratio and
increase of 66 and 41% at 40 and 60 liters per second, respectively, for branching flow ratio
Shown to the control model. According to the results of laboratory models, the model was
selected as the best model and modeled numerically with the location of the spur dike in the
downstream and in front of the lateral intake (the position of No. 4). Validation of the results of
numerical and laboratory models in the hydraulic values of water flow points (R?=0.95) and the
number of bed points (R?=0.74) showed that the acceptable accuracy of the numerical model
and analysis performed by Flow3D software. Then, first by changing the distance and then by
changing the length of the spur dike in the position of No. 4, the numerical model was
examined and the best distance of the spur dike, a distance of 58% of the width of the intake
and the best length of the spur dike, a length of 30% of the channel width The original was
calculated.

Conclusion: This study showed that the use of spur dike downstream and in front of the intake
in appropriate dimensions can not only increase the ratio of inlet flow to the intake, but also
reduce the scouring of the canal bed, as a result of the use of these spur dike in lateral intake of
canals And rivers are recommended.
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