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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

3

. ..

/ R:=07412 **
D | .
i s ®
'_f i} - \d

. ﬁ

E ! . N o
3: .fo.
- G e '.$
3 :
2
=34
§
s . %

O

-
7
5 4 3 2 1 0 1 2 3

R T T P )|

@ Jdo (oxiwloel =¥ IS5
Figure 4. Verification of numerical model

Lol odd oo L Y Jods j0 bcws I S e
3,5 osalie SPSS l38la 5 5> Jdwe t yg05] 5l ool
4l i ¥ b bl G ) St (P<2/-4Y)
93 30 by Gee m OB 0l pl s sdee .l

PR bl s
29 Pl pKl JUS (ol JUB 5 by Cluogad
@il gl o g ¥ (0909 (23 93 lp dapSitil (o3
» Sl Xl g ol JUB (293 slagad 45 (o)


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-fa.html

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

[ DOR: 20.1001.1.22516174.1400.12.24.18.5 ]

[ DOI: 10.52547/jwmr.12.24.287 |

ya)

Cd yd s O.’.‘ 5 sl 0L P olesl & ol
ol sl o dbol sals Jae 4 s (g0l @l ¥
oo Sledi cpl Ve 9 A A Cud &S Candls
ey & Sl 4 @90 2 bl Al @IS oy
2 b re Golas pas I lis SPSS li8le 5 33 xyeslS
liso sl o oy (=0.297) aop A0 Jlin! pdaw
onl 3 Sl (lKe oSl & arg b mdon LS|
SPixe pie ol Gl wilsed die 3 b JAe

Casld gadge opl 5l U1y

Table 1. Diversion ratio in different tests

W) oz g )é@u, L phe i ilej uj]a.m

G 04 dlool P &LOJ)‘ as ..\wl;tgo cus )‘ Sy
slp 2ot ) 28 o0 (Sl JUS 4 S b 299
sl oY (939)9 (23 3 oSdal e b g
duwlio g5 09,5 P Ve U F 50 U ) lacws jl g
O ALY elacud ;o oluill 00 Cond (sdmslio Lgd
\‘UYdlmM')JL}i@i&mm;byu;slga.\m&
b 1) el (23 oot F Cud g S (o S
2 ol A8 e Dbl dald Jae a4 Caus Liul8l Joyd AY
Poim el 4 dag bl p i) Fe 0 0 oS cuds

e glacud j Cliil Caws =Y o

0575 0loud S35

O e

ol JUS o

ol ss5) (a6 5 ) (= ) (a6 5 ) e
\ ) Yoly \A% WY
Y Y YY/o v/o YAV
Y Y ¥ /o YAY N5 YV/0
¥ ¥ YY/Y YIA Va/o
[ [ YY/Y SIA \\4
4 ) /5 /7 vY/5
\4 Y YA5 YV/¥ Yo/s
A Y 5o \Yd ARYAY YA ¥&/A
a ¥ Yy YV/A \idAs
\e a Ye/A ya/y YAV

] o8 S9am 5 ool 02 ) S5 T o
3l o g 0l il Cep Sl 6l G 90
o3l & s jd D05 o CAlESy )@ jeb 4 oybgd
J o g odewy 38 Glise Sl @ (STl S Caep
2 e (Sl 2935 4 dog b 23,5 oAb o)
@ 0k 60yl S 5 Ol e @ a2 L3S
SHote Cepo b bz gl ped (sdes 3 S0l Ceows
om @ Cad o ¥ G 50 035 o candiin 1Sl 09 4
ol g Al Ll (se o bcew Sl
).:u,wu s )S.:) )l )&‘ $29)9 )2 Ltbg,&)w do)l.}ul
)i,,&; L L,)m Lmu:.),., u" ‘_50)],\4] &S >9>9 Lol
@Yw)sjwbﬁilwqaaﬂspuu@g
4 dog l.g— 8 oyless Cowd ))—.ml{t;o kol JUB Caoms
& xRl g 8 Sl bug gl (S8 S8
P beepw g 0yl ogs CundVl p by wad o
il ol bl e g (sl mSD U (6395
0 sojlod Cuwd g0l 4 e il pl b o
P 8PS oW ol (Bl @ deg b g bl
p&l) &S 3950 )U@Jl 9 Cawl DD; Dl}u] )»il $29)9

25,5 Jleasl la Siwaiyl galS

2 beew waliee bl (3 svuwcs po j edlaiol b

o @ls A dwbre Gl slacws jo glas)l /8 Ges
a3 e L O UKo, a4l p ) Fe o5l b iales]
Sby s odlatul Sl 6eSoun jl 4 s 3 oS
3 sy Ad Gl 05 LSS a5 e g pl)]
d930 4 (Syialo O (o )3 g xSUl (5955 (gl
Slab)S Sl pgd Cand ) oy oo 45l e /T
S wladyS JS Sl JUST 9959 50 9 oS ) g
2wy g8 4l e /¥ 4 byl o e Sl
A e ke Copo b gl pae Cus
(ol S g p & Kb o4 wS e cSp
Omb g e w4l g e /FY 4 lace pw
i Sl gl A lie 5 Sl cun
2 Blep (pighe 35 ¥ ojled Cund )3 35 oo JSS
4l e oIYY g (il ST JU & 2955 sl
P s i by sl g cwl e
S JSs oSl (S5 3 oezer g xR o0
PG i cloby @ ojled Cus )l
S &5 aB)S JSE pgw g ped oSl I cuws ol
by e [ @ id g pbp e ) Cope
s 4 5 Sl JUK 4 (03959 50 e pus sl 0l
S 5 B b s > a5l e agb  yto +/F Lawgie


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-fa.html

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

[ DOR: 20.1001.1.22516174.1400.12.24.18.5 ]

[ DOI: 10.52547/jwmr.12.24.287 |

sy doo g By Loydnes ¢ Jloj dlaas

yay b S sy 9 (Sdgpi Lailys oSl e b 0 g Ralejl )

J..AIJUK;M“' < M"‘.)bwwscﬁ%—bﬂ
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.

Keyword: Erosion, Flow3D, Lateral intake, Spur dike, Sedimentation
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