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Table 1. Dimensionless parameters and values checked.
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Figure 2. Plan view of the flume ithout immerse vanes.
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Figure 3. Installed immerse vanes around the abutment.
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Table 2. Flow conditions at different tests.
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velocity Froude number Critical velocity Flow velocity Flow depth Flow discharge
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Figure 4. Scour and sedimentation pattern without the immerse vanes at Froude number of 0.2 (in Milimeter).
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A



OlySeR 9 (5 90 5 dilxy

0.4
I,.
k3 LR -
4 0.3 TNl -
9, S~ memee- - ®F=0.15
o> A . oA
~ . _ - ®F=0.17
\\;L'O, 02 k\'s._ S _A" /".
3 "~ & L AFr=02
z —_— L 2 =u.
,’R . o
2 0.1 . WF=0.22
0 <
40 65 90 115
Slds 4l

aitlisue 355 31asl (gl A Kand ol Gos ST 5 G ke Slonio sbily) Sb-v Jss
Figure 7. Effect of angles of the immerse vanes on maximum scour depth of abutment for different Froude

numbers.

A Gos oSS dlr 02 S5 edle 08
Lol 03 SThs ol 3l 50 Slmis 5 S|
sde pn a3 0 s b Gblsy g Slio 813
ol el sl Dlmis 5 gl /Y0 5 0
5o e o8asS Glbl s a5 0 @l 3 perer
Sl 4t 3 3,5 LSS LS:WMQT -
shls v/V0 55,5 sae lsla as,0 Mo a4l L
Gos SR s A3 Shes
Olis 5 > NG o LS:,VMQT
Aol o Dl e O I L aglie s

Aoy e

sl ales j3 am s WVO asly b Olbmis s
0 Sl 5 vizw.&j Ges Ol 243
Sosba cwl o3y Sk K3 bl b oanlie
35, slel ps Slio 435 u.(:,m.:ui Gos polin
LR ATATIN LRI NRYA L BARY: SRVIIARVIY:
als bl s oSS Sawdol Ges Ao

R

AY

5 35,8 oldel js s S SB Su S 4S80k

Gos pals s Ol s Slee calis sl
Goe polie ¥ Jsde s oy ooslin LSMqu
Ok 5 L gl bl ol (Sawsol dis sl
Gor polle fpimes 5 Ospe Dlmio sl
ol S5 G ke Sl 5 55 Siwdol Sl
Bope Slmao asly =00 (Jadr pl 55 ol
Ob 358 sde =Fr sVl -l & s
Siolosl 3 o8aSS wiles Kozl Al Gas =dy
dor Ges =dy (Olmio 2> 05h) als
By e Sl i L olSaSS ables Srmi]
By e Slmis 53 Simio] Al Ges =dsyy
G G 4SS Sandl Al Ges Aoy =B
Sl i Ges Ao =C 5 aals bl
St T iz Gas 4 o Gs ke Slomis
ol 53 s bl dals aalesl s oSS

sde lpl Lo Llgs aen o oS 355 e dba>de



YA (0) )lows dF) s S 5 f cilis gla g}y s puls

By Dk 3 5 BT ables 53 Kool Al Gas ol —Y Jgir

Table 3. Values of scour hole depth at abutment tip and under immerse vanes.
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Figure 8. Effect of angle of the immerse vanes on the scour hole lenght at different Froude numbers.
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Figure 9. Effect of angle of the immerse vanes on the scour hole width at different Froude numbers.
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Abstract

Background and Objectives: The scouring of river bed around bridge is one of the most
important issues in bridges destruction. It has been found that the occurrence of scouring on the
bridges abutment is the most important cause of the destruction of bridges in all countries.
Among the techniques of reducing scouring around the bridge abutment which are called
“indirect measures” is to modify the flow pattern and reduce the power of vortex vortices which
are the main cause of scour. At the present study the performance of immerse vanes was
investigated at a constant distance of 2 times of the abutment effective length and 4 different
angles under four different flow conditions (Froude numbers = 0.15, 0.17, 0.2 and 0.22). The
destruction of immerse vanes is impossible due to the installation of them above the bed and
within the depth of the flow. Therefore, the main purpose of this study is to determine the most
suitable angle of displacement of the vanes in the upstream of the bridge abutment, which will
cause the least scouring.

Materials and Methods: The experimental tests were conducted in a flume of 8 meters long
and 1 meters wide. A rectangular abutment was installed at the middle of the test section
(2 meters long) covered with bed of fine sand. Each test started by turning on the pump, which
transfers the flow from the reservoir below the laboratory. The water flows through the flume
after passing through a net that is filled with fibers in order to depreciate the flow fluctuations.
At the end of the flume, after passing through the sliding valve, the flow into the pool was
collected. At the end of the pond, a 53-degree triangular overflow was placed in order to
measure the flow rate, which then flows into the underground reservoir. At the beginning of
each experiment, after the leveling of the bed by opening the opening at the beginning of the
flume, the flow gradually entered the flume so that the sediment would not be destroyed. After
increasing the water level in the flume, the flow rate slowly increases to reach the desired flow
rate. After adjusting the flow rate, the water level was set at the desired level of 15 cm and then
the experiment lasted for four hours at a specified time. At the end of each experiment, the
water was slowly drained from the flume. the purpose of this study was to compare the erosion
and sedimentation pattern around the bridge abutment by changing the angles of the vanes,
Therefore, the time of each test was considered to be 4 hours. At the end, the maximum scour
depth and topography of the scour hole created around the ridge were taken by a laser meter
with a precision of one millimeter and the data was saved in Excel files.
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Results: In this study, bed topography was taken for all experiments using laser meter and then
plotted using Surfer software. The results showed that in all experiments, maximum scour depth
was observed in the upper nose of the abutment and with increasing flow conditions, due to
increased bed shear stress and the power of vortices around the structure, the maximum scour
depth and scour hole volume increased. Also in this study, it was found that the angle of
installation of the immerse vans has a great effect on the performance of the vanes in reducing
the depth, surface and volume of the scouring hole.

Conclusion: Generally, the results show that the use of immerse vanes significantly reduced the
scouring compared to the case of no vanes. The most effective angle of installation was found to
be equal to 65 degrees, which, on average, reduced the maximum depth of scouring, lenght and
width by 66, 71 and 69 percent, respectively.

Keywords: Bridge abutment, Immerse vanes, River, Scour, Sustainability of the bridge

ay






