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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
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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

@ ol @he bshd g cul 005 s o9 Sl
buwg dius cpl Wlosds s Lol by 5l el S
2 &S gles ) bl ol a0l 56 (VA) o) 5 (5265
L;_’.lb i L)J‘ L L§ oo Colxas )| odléw UL'“J‘ (}M”" 5

e slb Jde ls g wlasuin =Y o>

oot oSl Job FCARCEAPORE ST VS o3 IV I e
(ocle) (o) (s ) (45 » ) (o)
\ Yv/a ¥ YYV/vY vIvy )
Y Yv/a Yo Yv/-y v/ay £lo
Y YV/o Y YY/HY YIAY £l
¥ YV/o Yo YY/Y¥ YIAY £l
o YV/o Y. YY/\Y VIAY £l
5 ) Yo Yv/5¥F \lAYd Y/A
\s YY/o Yo YY/FY v/oy AA%
A Y. Yo YY/Y YIAY ofy
a Yo Yo YY/v v/ay v/A
Ve ov/a Yo YN IV a
X-velocity (mix) model 6 Xovelocity (m/s) model 10

'w

Elesation net change () sodel 10

Vg oplad (63de Jae ) st Syl 5 (Sdgyhen LS — v S
Figure 7. Hydraulic condition and bed deformation in 6 and 10 model

929 5 Ui gl ol owioren ol azily 1Sl 5 (St
O 4 plied Caa bl 93 a0 Ay gl
sl il Sl 634y (23

S oejon ookl b g sl plas 1503 (slajial)ly (o)
i 3 K] 5513 05 (3 3 Byite Sl
Sl 4l e BB s Bl e ]

P OS] xS oS il sk dwlie
2 sl osd plgl ol Jsb b b > aaivs ol
boasge oVl ol bl ol ol ST olidss
oS duglin 5005,

) RSO LE
@ p oS G lE eps b ganlie
Wb Bes ($9y9 2 dex 3k Jelge olat]
ol b a2l L5 g oSl Jib (oSl sas
2l Gongy g Candpml > oSl S ol 13 o
il (23 G ()58 cel Wl o s & calio dla]
oS 35 ) JB iy (Stanie] oSl 095 5] 41 39
Ok Gend )3 (Sl (55 Jhe cpyiee )5 dalss
Fols gls 48 Cbwl 3B (sl 1S (g9, 5 Cuwd
ol 5 Job (wyp Cax e Jao Jod LB b



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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 |

[ DOR: 20.1001.1.22516174.1400.12.24.18.5 ]

[ DOI: 10.52547/jwmr.12.24.287 |

YA

10.
11.
12.
13.

14.

15.
16.
17.

18.
19.
20.
21,
22,
23.
24,

25.
26.

oy dao g B xy Loy ¢ Jloj ghlaiae
Voo i) g b IVF o)l /omdjlgd Jlo ul 0jgn o pde dolitingy

FL%)
An, S., H. Ku and P.Y. Julien. 2015. Numerical modelling of local scour caused by submerged
jets. Maejo International journal of Science and Technology, 9(3): 328 pp.
Barkdoll, B.D., R. Ettema and A.J. Odgaard. 1999. Sediment control at lateral diversions: limits and
enhancements to vane use. Journal of hydraulic engineering, 125(8): 862-870 pp.
Choufu, L., S. Abbasi, H. Pourshahbaz, P. Taghvaei and S. Tfwala. 2019. Investigation of Flow,
Erosion, and Sedimentation Pattern around Varied Groynes under Different Hydraulic and Geometric
Conditions: A Numerical Study. Water, 11(2): 235 pp.
Duan, J.G., L. He, X. Fu and Q. Wang. 2009. Mean flow and turbulence around experimental spur
dike. Advances in Water Resources, 32(12): 1717-1725.
Farzin, S., H. Karami, R. Hajiabadi, S. Nayyer, S.M. Hamzeh Ziabari. 2019. Evaluating the Effect of
Various Parameters of Protective Spur Dike on Scour Depth Reduction using Group Method of Data
Handling (GMDH) and Gene Expression Programming (GEP). Journal of Watershed Management
Research, 10(19): 194-203 (In Persian).
Gohari, S., S.A. Ayyoubzadeh, M. Ghodsian and N.S. SALEHI. 2011. Flow Pattern at Lateral Intake
Using a Spur Dike and Submerged Vanes. Journal of Agricultural Engineering Research (Iran), 11(4):
1-18.
Hasegawa, Y., H. Nakagawa, H. Takebayashi and K. Kawaike. 2020. Three-Dimensional Flow
Characteristics in  Slit-Type Permeable Spur Dike Fields: Efficacy in Riverbank
Protection. Water, 12(4): 964 p.
Ingle, R.N. and A.M. Mahankal. 1990. Discussion of “Division of flow in short open channel
branches” by amruthur S. ramamurthy and mysore G. satish (april, 1988, vol. 114, no. 4). Journal of
Hydraulic Engineering, 116(2): 289-291.
Jeon, J., J.Y. Lee and S. Kana. 2018. Experimental investigation of three-dimensional flow structure
and turbulent flow mechanisms around a nonsubmerged spur dike with a low length-to-depth
ratio. Water Resources Research, 54(5): 3530-3556.
Karami, H., H. Basser, A. Ardeshir and S.H. Hosseini. 2014. Verification of numerical study of scour
around spur dikes usinag experimental data. Water and environment journal, 28(1): 124-134.
Kuhnle, R.A., C.V. Alonso and F.D. Shields. 1999. Geometry of scour holes associated with 90 spur
dikes. Journal of Hydraulic Engineerina, 125(9): 972-978.
Maclean, A.G. 1991. Bed shear stress and scour over bed-type river intake. Journal of Hydraulic
Engineerina, 117(4): 436-451.
Moradinejad, A., A.H. Hadhiabi, M. Saneie and H. Yonesi. 2017. Investioating the effect of a
skimming wall on controlling the sediment entrance at lateral intakes. Water Science and Technology:
Water Supply, 17(4): 1121-1132.
Moradinejad, A., M. Saneie, A. Ghaderi and S.M.Z. Shahri. 2019. Experimental study of flow pattern
and sediment behavior near the intake structures using the spur dike and skimming wall. Applied
Water Science, 9(8): 195 pp.
Neary, V. and A. Odgaard. 1993. Three-Dimensional Flow Structure at Open-Channel Diversions.
Journal of Hydraulic Engineering, 119(11): 1223-30.
Neary, V. and A. Odgaard. 1993. Three-Dimensional Flow Structure at Open-Channel Diversions.
Journal of Hydraulic Engineering, 119(11): 1223-30.
Navver, S., S. Farzin, H. Karami and M. Rostami. 2019. A numerical and experimental investigation
of the effects of combination of spur dikes in series on a flow field. Journal of the Brazilian Society of
Mechanical Sciences and Engineering, 41(6): 256 pp.
Nazari, S. and M. Shafai Bejestan. 2010. The effects of intake angle on the discharge and sediment
ratio to an intake in a 90 degree convergence bend. Watershed Management Researches Journal.
Neary, V.S. and AJ. Odgaard. 1993. Three-dimensional flow structure at open-channel
diversions. Journal of Hydraulic Enaineering, 119(11): 1223-1230 pp.
Neary, V.S., F. Sotiropoulos and A. J. Odgaard. 1999. Three-dimensional numerical model of lateral-
intake inflows. Journal of Hydraulic Engineering, 125(2): 126-140.
Novak, P., A.l.B. Moffat, C. Nalluri and R. Narayanan. 2014. Hydraulic structures. CRC Press.
Pourshahbaz, H., S. Abbasi, M. Pandey, J.H. Pu, P. Taghvaei and N. Tofangdar. 2020. Morphology
and hydrodynamics numerical simulation around groynes. ISH Journal of Hydraulic Engineering, pp:
Ramamurthy, A.S. and M.G. Satish. 1988. Division of flow in short open channel branches. Journal of
hydraulic engineering, 114(4): 428-438.
Rao, N.L., K. Sridharan and M.Y.A. Baia. 1968. Experimental study of the division of flow in an
open channel. In Proc. Conf. Hydr and Fluid Mech., Institution of Enaineers, Australia, 139-142 pp.
Razvan, E. 1989. River intakes and diversion dams (Vol. 25). Elsevier.
Sajedi, M. and M. Habibi. 2005. Effect of submerged vane on sediment entry prevention in intake.
Third National Conference on Erosion and Sediment. Tehran (In Persian).


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 |

[ DOR: 20.1001.1.22516174.1400.12.24.18.5 ]

[ DOI: 10.52547/jwmr.12.24.287 |

oy dazmo 5 58 ) Lo yhes Sloj silaias
\h's P 2l ) 9 (Sdgpd blpd g (Sl (K6 180 (gaae g (RG] )

27.Tabrizi, H., A.H. Haghiabi, M. Saneie and H. Younesi. 2017. Evaluation of spur dike effect on
sediment and flow hydraulic of side intakes located on channel bends. Watershed engineering and
management, 9(3): 346-359 pp.

28.Yana, J., J. Zhang, O. Zhang, X. Tena, W. Chen and X. Li. 2019. Experimental research on the
maximum backwater height in front of a permeable spur dike in the bend of a spillway chute. Water
Supply, 19(6): 1841-1850.

29. Zahiri, A., J. Gholinejad, A.A. Dehghani. 2019. Prediction of Sediment Transport Capacity in Rivers
using Quasi Two-Dimensional Mathematical Model. Journal of Watershed Management Research.
10(19): 142-153 (In Persian).


https://www.sid.ir/en/journal/JournalList.aspx?ID=31239
https://www.sid.ir/en/journal/JournalList.aspx?ID=31239
https://www.sid.ir/en/journal/JournalListPaper.aspx?ID=251627
http://dx.doi.org/10.52547/jwmr.12.24.287
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.24.18.5
http://jwmr.sanru.ac.ir/article-1-1114-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-14 |

[ DOR: 20.1001.1.22516174.1400.12.24.18.5 ]

[ DOI: 10.52547/jwmr.12.24.287 |

Journal of Watershed Management Research, Vol. 12, No.24, Autumn and Winter 2022 .........cocociiiiiiiiieiiiiiiiiinneennene 297

Numerical and Experimental Investigation of the Effect of Spur Dikes Placement
Position on the Hydraulic and Erosion Conditions of Lateral Intakes

Mostafa Zamani®, Hamidreza Rabiefar? and Mohammad Rostami®

1- PhD Candidate, Department of civil Engineering, Faculty of Engineering. South Tehran branch, Islamic Azad
University Tehran, Iran
2- Assistant Professor, Department of civil Engineering, Faculty of Engineering. South Tehran branch, Islamic azad
university Tehran, Iran, (Corresponding Author: H_Rabieifar@azad.ac.ir)
3- Assistant Professor, Ministry of Jihad Agriculture, Agricultural Research, Education and Extension Organization,
Soil Conservation and Watershed Management Research Institute. Tehran. Iran
Received: 30 September, 2020 Accepted: 21 April, 2021

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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