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Fig.1. Schematic view of the channel used to conduct experiments A) plan B) section A-A
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Fig.2. Grids used to make gabion spur dike
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Q Froude Angle of Porosity of Depth of flow  length of  Sediment
(lit/'s)  number  spur dike spur dike in up stream spur dike size
28 0.26  45,90,135 0,30&50% 14.6 12cm 1.55 mm

Table.1. Geometric and Hydraulic Specifications of Experiments
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\YaA JL,:/Y‘ a)l.w.f:/v.h))');o)}b

oo Ol jos wdige Sa s T oede ale

DSl el Goie Jlie o)lps S 4 SllS
3 Pob o g B Al sl e
Oyt cpl il S 4l 55 0L o G ,od o>
BB Sl b ol 55 s5d glamb B JUS 5 e s
Sl ol Sl Jslss Ao s (il Lol stali
Ol dals doys 00 Jiubss (sl 5 old 7Sl
Obr Jsb o e ot Ol s 02 S
SS ok a s el e S Iy eSS S sl s
g3 e a Ced HSde 4l s b s e sl
S M (Sl sl Ao s (R Ll it
Ol S o My Gl Sl 8 ol o Ol
0L 5 alS e Sl atlos 31 (g5 Ob > Sl 5l
53 50 3 sdr eSSl e ST Sty 3 235

L et B L edd Slhas bals § Sl ety

Ol gam 58 Ul 2 S9!

8wl (sla Sl Glbl ok s ey cnl 3
Loy 00 5 Yoo la fdss dos b e 3l
bgye G JSa b daly s ol w8 S 15 ) 55
Joe Slais e &5 ol S3a 23Y Ol 6w
51 e IS L Jlail abE s sl 4 oSl sl
Ol S Cte Gl ] MT@@

53 0k bk 5 Jb e Gl S (A IS
5 Jebss s Ol 5 B il glap Sl sl 15 JUS
Jodss sl o oSl s s s il ) doys 00
oSl Ol bl 3 ol > edes Sk Aald doys Lo
sede sl s Sl ety s Ol bk s
rl o3 B glaads S sl LS ST Jsb il S
bl aw 330> Jsb b 55 oSal 51 de ool 4

OLﬁﬁJWOQﬁQ@?ﬁlelmﬁMu .§~”.T

o300 5 J>'¢.L>'JM)JL:'g.).zl?jvﬂ.;ccébéu&idlﬂ\_jsj‘dﬂuﬁb0/0J&Aﬁéqyjéﬁfﬂd#wf)}ﬁlsl\‘}g

u(cmis): -4 0 4 8 12

-40 0 20 -10 10 20 30 40
X (cm)

Repelling spur dike- 50 percentage

-30 -20 -10 0 10 20 30 40
X (em)

Deflecting spur dike- 50 percentage

X (em)

Attracting spur dike- 50 percentage

20

X (cm)

0 10
X (em)

Deflecting spur dike- 0 percentage

X (em)
Attracting spur dike- 0 percentage
Fig. 8. Longitudinal velocity contour in a depth of 10 cm from the floor for repelling, deflecting and attracting spur dikes
with a porosity of 0% and 50%



2 e 5 ok

e Sl s 53 e S 55 5 O S ARG e

oSl ables shade 3 o B Wl ge LS () IS
b Aoy 00 5 o ol s Sl g an o lp
St o Jodss sl @B oSl s s e il
sl oSl Jsb alp 55 ssdm Glamb s 6 4l S
L T S RS- URC e
als S sbel ol Al eals Ol 3 JISKl 3 &S 0L
sbals § 5 baals S pl sl e 4l ol 5o ol e
S Sl slae i sl 4 e (ST 51 S B
ol Jole Sl @4z 5 b s sd e B (ST e s
baals S pen (Sl o i sl 5 i sladils S >
BB oSl s Sl e sl Do 55 A
sdalie Sl s dops il b el plias s
SOk Dl Sl edd S 0L Allzel oS 358
5 ok analS O Sl day o lig VU 5 (Sl 13 0ig) s
oSl 3 Kb el B L ks s o6 glaads S
SE B e Xombolr ood xS gla s s Wl
Ol s Sl Losy s n s 5 cod zin Sl
0k a Sl Sl e Sl e 0L ol s e 3L
S Dsba O3l ST s e sl S s VL sla
oSl 33 5l S wlie slss 55 0L > bl ol s
23k AU BB il s, ol S s s o
S &S Sl J:JAMQ..,\;)\,UML;%\J?}US O yuis
Sl a il (Sl s s (Saetil oji sl
el s bS] Sl S S
BB 5 s alse sla, s O 51 b (S
s gl O rjlé cc’e\: 6LAO>/\.:..J Sy cs
Ol s, e Sk s e iles | b s
el o3l Bl Sl ables ab s b Sl aen (gl 5
Qo lpl b K E3 s A 52 &S 25 s edalis
s Ol (o0 S Dl s dald s
Jodss L 5 ails ST s S (sb a4 s S0
SBT3 5 e e M Gyl s ke
2 S e feS deopy 00 RS L il
Sl eid 5 S u,(,.,j Sl &S Gosb 4 esd e sdalis

o Sl el sl Sl Lo e

10

L1 b bk do)s io el b B Sl
S Jsb B OT U 5055 555 aeles 51 e 5 L6 w5l
by [0 53 ol il wlsl cows ol s ook
Alr ks sl Jsb 55 Ol bk oS 500 0 edalla
el S jate 5 il (5 ey Cows Gl 03 AT I b
355 L 1 Sl 51 VU e Ol bsht S5
e B e
oSil gl JUS le S5 53 ) il S
Lo oSal &8 cad J o cpl sl ol ceen o S
sl 0L bkt 55 (ol s 5 Ll B s
o3 ol agles 5 Sl 5l ome 0L bkt w3 S
FSET 4 e g ede; b 4 JUBS 6)LS 4 o5 gla
el ol ol (s 53 gge) 4ty
adlos 5l 13 Ol byl Sl Wl Sl s
53 @3l Jsb B ol bt glol 5 e jlel it
Jss dons Gl Lol sl jslme o)) s slal
SSET sy e S My RS Dk ol S
sl 03 03 ol OL 2 e 53 (6 S plazEl 5 Sl ]
s dos Lio s b oSl gl ol oSl s
oolps So3p 3 s oSl wbles 5l de Bl ub S
S Ol s Hl sl Sl et sl
53 Sl Sl Ay oS sl Ol 5 ST akles
53 oSl Jlss asns sl bl OF Jsb sl
4ol Gl s Ll Sl el s Ol b
Sl s oSl Sl 0l eI e e i s
3 ose Obr 5 ales Sl (gose 0L s N
Cllae LS o 4 o Ll ol (Sl 2
S Dk e35doe @ls ST 3l a2 S3
s oasles 53 0L e O Ll el iy b
o g a e S el s (Sl Sl o 0L
ol Ll sl 1y sl wls 8 LS Olg s ol Sl s
Sladsd 53 45) (5B o Dl id b S 555 Dl S
b Soal o im0 iy (A al 2 gy 25 sy

Sl dal g



ARGV JL«/‘“ e)w/r.a;)')}a”:

e Olpes (pudige (s~ elo b

ol il Sl 4 Bl oSl asles Uy o s 0L >
Jsb & bl 5l Ll .cuVL W B o sl Sl
S kS 03 gudomn ol 1S W6 4 S Wl ST 35
J S T A L S Y B RO JU TP
5 0wl Glar il (sl e e (36 il e IS
ol sooml Lok s oSl adles chie 5> ol
Sl L @l ST s as e 0L 1 ke ol o
5ol wlS oL o cpl S 5l (Sl s as s
33doee Sl b slitel ab 4 Sl ol ool S a5
035 FaS (WSB Sil sl (2B Glall o Sd s
Jslss Ao ps (il Ll e 28 Sl i 03 0w Ll
deon O s 5s a8 g5k 4 el eSOl s
Ol 53 35 e edalin 0S|, oy gons S Ol ks
L 5035 ¢S Sl 0L 0 adl g0 Dl il Ol oo o O3l
T OIS D 3 sdome 5 Ol (JERl o> 1A
dops 0 s b Ol (Sl s a8 sk 4 AL

s 3 g0 (6305 Ol oss

Sl s o i @l 5 (36 (ST Gln o Ol
OV SN P U P SC S RPN (PR |
otk el Fes S e Sl sl o s e
St S Dl Gl S 4l 5o OL &S Las
Ll a s L) Ol Sl Coale a5 L S L
el a5 (O
Oyt 03 gdes a5 543 0 sdalie (V4) L}K,:, 3
Jolor b @B (Sl by e s 58 il ge ses
b pl s e arys BB ) G s Aoy e
Sl il o3 gden on 5 Sl oa &Bly 5o o Sed s
Jolos b oSal gl 8 J s e S5 5 mke
23 5o oS DAd Ll Sn easdoe L3lr Ao io
Sl Ll esgy S S edes Dk gl <l -
o2 3l Sl o il Sl dhSle BB 0T o i
4 Olmds gy pl SAS oo sbml osd 0L S b s
5 a1 pladlless 1 sk el Js oS Ol
R I A S oSl s -

Loy3 00 5o ol doys b oSl sl il 5 o6 (wdls sl ST (gl S (36 il e 505 A S

Wem/is): -20 -16  -12 -8

20 30
X(cm)
Repelling spur dike- 50 percentage

X (cm)
Deflecting spur dike- 50 percentage

TR TR

X(em)
Attracting spur dike- 50 percentage

Z.(cm)

0 4 8 12 16 20

10 30
X (cm)
Repelling spur dike- O percentage

X (em)
Deflecting spur dike- 0 percentage

40 f i Y 0 10 20 30

X(em)
Attracting spur dike- 0 percentage

Fig. 9. vertical velocity contour and streamlines along the length of the canal for repelling, deflecting and attracting spur
dikes with a porosity of 0% and 50%
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Abstract:
One of the usual methods for river banks protection is using spur dike structures that if properly designed

and executed, in addition to controlling erosion, It leads to the rehabilitation of rivers margin valuable lands.
Spur dikes affect the streamlines and it make changes in the velocity and direction of the flow, leading to
major changes in the bed topography around the spur dike as well as the beaches. Recognizing and directing
these changes will lead to the River Affordable Planning in the desired areas. In the present study, the effect
of the Deflecting open gabion spur dike, attracting and repelling on the bed topography of the flow path and
flow pattern has been investigated. ADV was used to measure flow velocity in different directions. This
velocity meter is submitted by transmitting waves of 10 or 16 MHz frequency from a transmitter to a sample
size of 6 mm in diameter and 3 mm in diameter at a distance of 5 cm from the transmitter and receiving
waves by receiver antennas measures the velocity of particles within the sampling volume. The device has
the ability to measure the distance from the floor inside the water. Therefore, taking into account the baseline
level, the measured distance at each point was deducted from the base value and the scouring of that point
was obtained. In these experiments, the Froude number was fixed at 0.26. Also, the depth of flow in the set
of experiments is 14.6 cm, which is extracted according to the discharge rate and the displacement threshold
formula. The experiments were carried out in such a way that after the equilibrium of the bedding and
scouring harvest, the flow pattern was started using the ADV device.

In this review, the performance of the spur dikes will be compared with the impervious spur dike. The
results show that by decreasing the porosity of the spur dikes, the mainstream deviation and the intensity of
the secondary flows around the spur dike have increased, which increases the topographic changes of the bed
and creates larger cavities around the spur dike. As the erosion rate increases around the spur dike,
sedimentation on the edges increases.in all three types of spur dikes, with increasing porosity, the dimensions
of the scour hole are reduced. By increasing the porosity of the spur dike, the flow velocity from the pores of
the spur dike increases, which reduces the difference in the flow rate from the headland and the flow through
the pores of the spur dike and reduces the ability to carry flow sedimentation. In a spur dike with 50%
porosity, bed topography changes occurred in a very small area around the spur dike and focused on the
nose, while for a spur dike with zero porosity, the topography of the bed, depending on the type of spur dike,
is several times the length of the spur dike, in Channel length and width occurred. The attracting spur dike
has created much less variation in the flow pattern due to the way it is placed in the path of flow, and
therefore the bed topography is less influenced by the presence of the spur dike.

Keywords: gabion spur dike, flow pattern, Porosity percentage, bed topography.
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