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Figure 5. Variation of scour depth versus time without vane in Fr=0.22.

R e 5 o Bl s 50 s
S et 5 oA 4 Jrate 4h5 el Zonds
s L 5 3 eSS O el Stetil 5 0L
Celo ¥ Ol e ol oy (il o g axS
A3 8 ol b bl ol Slesl ol Ol sea
et 5 dlie gl s dals ui-ik‘ﬂhg-ioi‘ﬁ@
el Y Olej 5o 50 /YY 255 50 53 and 3 Shes

o S el LT Y e s S el

yay

G Ao a4 by e (3 5ee e 0SS s

2P Rl s e kil (Sail ol
o) Sl J3lsS Gas Ao ;3 44 &S 5y ol
Bl el VY Ol Sl s ((Sainl olg
3 e O S las oyl 55 Al e
QLA)'QJ_A):LS:M_LJJJL&?MM):N
o 30 slael sl s) sl e Sl celn ¥

S sl e g L (O0p Ohgw et 4 Cundg



IYAE (1) b louds (YY) s SB 5 O Cblis gloing}s 4 i

JE NI SV K PPV  SHVSICHPSTRS I S
b a3l Olej 5 +/8 oBasS day s Jsb ol Ol 5
S e ol A 7SS s s el Y

ol ol ey OLES L;aujﬁ_il,aj

100
80

60

Pr

40

)b}'/YY J)J_é SAe 3o Jt:u‘ J;bbe\f@‘.{: S

A ol sl Y 0o
3 ks e el s Lagibal s
I UYOoJ}WJJ@'%Q)b?U:{\Ml}f

O—l‘)bbjj—é JJ._S‘«.,\_JJ;)\JS g;"')]'.’b)}‘ 4>

40

o

30 60 70

O3 St 1 oBSS 4y ot hs andi sl b -1 IS
Figure 6. The effect of vane angle in the optimal situation on its performance.
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Yag



&b&oﬁ: 9 unbl& 4.").35

¢L>_L}\ S Y s CLAJ)\J a3V Ca
G il Hg Cand s Ol sdn sl il
43S e

5 S 5 Gl b G SIA S s
el 0 0303 LIS ag aid 5 el gla el

Fr=0/22 |e
t=2h

25’\ \\

Q
W= %\7 ::

N\—a\s \\\ rj // ‘J Pl
\\\\ :\‘E_éﬂ "

\
120 110 100 90 80 70 60 50 40 30 20 10 0

B)

y(em)

(N S
Sl e

O 5, Shas i glissl (2l LY IS Gullas

L oS coul ol ol 2B a5 Lol o 350
Sl 53 Sl S Ges carg gLl G513l
Ly s 355 Sl a5 opl a5 b e L5l aas

sl Lass cpl pl das e )l 3 bt (5 e o

gy i (@ 5 i 09 (AN I gy 5 Sl $ QA JSC
Figure 8. Scour and sedimentation pattern A) without vane B) optimal vane.

EBQTJ\HQJW%QBJJQ

! obl:.&.::: el QT &:A«wa-iLi BERSTELE el§4¢§5
Lﬁ"l_-’-))\ J))Aul’bubtsa‘bog& A_ﬁ\Jla\)bM;
Y La mbasl 5l ads e opl 0oy e i S 13
el o 02l3 OLES A S s L i lesT 51 s e

U cmal ol s Gl 4l 29 s A S Gillae

e ke ) Kool Slu> Gas gl)ls abais
3ok 8 fae ard gL 4 (BasS cnsVl 42 55)
33,8 & ablwe vi:.w_.i.,l
s gl Sl Sl e JUA
N5 s e 53 15 O Sl (las sl

9 Qb).g Q\))\ co)'LM: U”‘ 0}1_5 oK )\ Lﬁ'i'i Lol J@JL;G

‘JJ BE o\SM(.: \JJL.’

LMDL;G QL.:..:/\ J.(.Zv O .,\..Z-L:L;d QI o3l ;M,a_:

—.— A ey

08 Without vane
) P s
L os Optimal vane
A
< 04
<
= 02

0

04 0.6 0.8 1 12 14 1.6
Ba/La

acizen bl b Lol eSS (gl 4k o Aty ol s 3 Shas b5, -4 JKS

Figure 9. Performance evaluation of optimal vane for abutments with different dimensions.

Yo



IYAE (1) b louds (YY) s SB 5 O Cblis gloing}s 4 i

VOF s VXY N VO /7 (Bo/Ly) A s Jsb L
D do 3 Ar gAY A A AL L S e
b3l S s ah el A Zons s walsl
O il Lyl 5 s el VY ol Y b
Sy VY /YO NN N sy b sliel
RER R Jg_;:);giciu‘«sgﬁ)n; bl

Sl ol 0als

iy o ysvly

5 oSS A Jsb (il e 4 IS

P9 dals bl s (Kool Gas ($3508 5 gome
IS8 Gllas ile 0) Ol Gas 0 On) 435
g Cond g it slal b slaalSasS (gl 4
SR 5y LS LB 5 I b s Shee s
L;,{uu.g;_.ﬂm\;ou_;;j}j\ﬂywy
eSS 4 el S s g 4 3 Shae ¥ iy

—e Aol
Without vane
Optimal vane

0.14 0.16

Fr

0.4
02 /
0

0.18

02 0.22 0.24

Ol il byl 55 A cnal dgy Cond 2 Shes ol -V IS

Figure 10. Performance evaluation of optimal vane in various flow conditions.
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Figure 11. Flow field around abutment at a depth of 4 cm in test A) without vane and B) optimal vane.
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Figure 12. Flow field around abutment at the B-B section in test A) without vane B) optimal vane.
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Figure 13. Flow field around abutment at the C-C section in test A) without vane B) optimal vane.
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Abstract

Background and Objectives: Already many studies have been done on the mechanism of
scour around hydraulic structure especially bridges and methods for control or reduction of
scour around them have been investigated and evaluated. In the field of scour around bridges,
researches are more focused on scour of piers in compare with abutment. While the review of
available information on the bridge required cost, the major problems are related to abutment.
Therefore most costs has been spent in this part.

Materials and Methods: In this study, the performance of vane attached to the bridge abutment
and the influence of parameters such as height and angle of the vane installing in the reduction
of local scour around bridge abutment were investigated.

Results: The results showed that the installing angle and height of vane had a significant impact
on the reduction of abutment scour. By increasing of the vane height, the performance of vane
will be improved. Also the results showed that installing angle of 40° for vane is most
appropriate angle. Following this research, three-dimensional components of velocity were
determined with electromagnetic velocimeter around abutment with attached vane.

Conclusion: Investigation of flow pattern around bridge abutment in case of using submerged
vane showed that, this structure had an effective role on reduction of local scour by creating a
low velocity zone around bridge abutment and control of primary vortexes.

Keywords: Vane, Bridge abutment, Local scour, Flow pattern
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