[Lowen 2%, o ] WAV Lo /52 5 Y (gladoxanl ojlad YA als /| SB g O (i 4

oo 3 JUU 3 (4 12> 59R3 0 G pidans (ST Jobo il (G308 o 9
fkgul.ﬁ.ﬂ Ao ‘rgséélgm ‘ ".3155 s 3 3 o ool JLSI il

\ZZAL RN gt APIYAZ3L 55 fu b

olzile S (6315 ol (oMb 5 O ats iy Sl S 0« pwdign 5 b 0dKENS (-0l jas wdigo 03,5 SLskad =)
s oDl ST s Ol as rdige 05,8 Lyl ol )IS Joamdl §51 Y

A ol gl o Ol jes pkign 05,8 (S ssdn sle o3l LSS Y

sLisle S (31, oKl O poe i 05,8 Ad b2 IS Joamndl 6 -

Eghbalzadeh@gmail.com : s xS0l s oL J s

oussa
Lo T ool dales Gilinsd sy 5 Gl g, Jal s 5l cbdlas @lia g, pudige ale age ilaal 5 (S
bis Holieds o ol (Silgoun slassla das 5 (0T alagl Lol glhae Gad bals 3 @oSols
Crl 80538 5K G e B bl (Sl aslS Dl g, OF Gae (Rl 5 Las,US cails 5 Gl s ) Yol e
sasp 4l 0ol o Olhoa SIS e ol Bl Gl e (Sl cuaal 51T GBI GLos SN calis o)l
Oloa olwtnd 28k aladl gan w Soset Galsd Gl so O oletnd ol gantn cuale b
09 gaae (olwtnd ) Jeola b sl Gulesl 5o ol sadd soliiad RNG kg Jao 5 (Saal o 5ludad gl
SBT3 Glisa ssse (@sA 0 Bl Se gaae Jue wd padidie Gl Fae g sk oo glasiehl Gegad
alla o bl Gl (Kol weles o Jsb Gt e s (Saol Job Ginl38 b wasl oot bl Gulal

afiiws JUIS (guae gilutnd (3oatas (Ka0T Glisa S gwls glasjly



WAY Jlo /Y o5l YAus [ S g Of sl 4 i e 33 e yeodly L3I OA

Numerical Study of the Effect of Submerged Spur Dike Length on the Flow
Pattern in a Straight Open Channel

A Eghbalzadeh!”, M Rostamnezhad?, M Vaghefi?, S Elyasi*

Received: 2017-06-18 Accepted: 2018-09-10
I Assist. Prof., Dept. of Civil Engineering, Water and Wastewater Research Center, Razi University,
Kermanshah, Iran
2 M.Sc. Graduate, Dept of Civil Engineering, Islamic Azad University, Bushehr, Iran
% Assoc. Prof., of Hydraulic Structures, Dept. of Civil Engineering, Persian Gulf University, Bushehr, Iran
* M.Sc. Graduate, Dept.of Civil Engineering, Razi University, Kermanshah, Iran
*Corresponding Author, Email: Eghbalzadeh@gmail.com
Abstract

One of the important purposes of the river engineering is to protect the river banks from erosion
phenomenon and to prevent the shifting of the main channel path. Spur dike is a hydraulic structure which
has a lot of applications for stabilizing river banks and increasing water depth. Owing to the widespread use
of this structure, it is important to understand the flow pattern around it. Since flow pattern around a spur
dike is complex and fully 3D, hence a 3D simulation has been done in this study. FLOW-3D software was
employed to simulate the flow around a submerged spur dike. VOF method was used for free surface
simulation and RNG k-¢ model was used for turbulence modeling. Based on comparison of the numerical
and experimental results for stream wise velocity components and flow depths, it was concluded that the
numerical model could simulate the flow passing the submerged spur dike. Then the effect of the spur dike
length on the velocity profiles, free surface and flow pattern was studied. Based on the results, the maximum
stream wise velocity in the nose of the spur dike increased with increase of spur dike length. This velocity
showed about 24% and 59% increase in case of the spur dike with 0.1m and 0.4m length, respectively. Also,

the flow depth increased with increase of the spur dike length.

Key words: Flow pattern, Flow-3D, Numerical simulation, Straight Channel, Submerged spur dike
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