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Figure 1. An illustration of the flume and its schematic.
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Figure 3. Centrifuge pump.
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Figure 4. The crown and base of the aerodynamic bridge.

g



sdlS ppal a0 S s S By b s

RGIU IS 54
Lty ol&islosl s baoyy andllas 5 1gabal 36T
A i ek 1 fhe Jelss o
03 b Oy Sl e 2B Ll 53 03 S sl
Ly, olpn 5 ARLL @k AUy et
M.x.SUG.AJJJA °')"i‘)"§ el B j;)b J.Alj,.c O
Cale 53 olayl LT bl Sl 58 R

sl V.:Ab;'—

ds/D =(L/D , Z/D , VIVc)

1ol 3 3)lse el SilesT sla e
() 54/0 +/V) (ZID) 085 Ges 4w )
L/D uit,,w}fi sl hd o ladsb Ls Y
QO AN
VAT 5N 50 5 v/08) (VIVE) s Rl
(v/80

Sialesl 0 edlew 35 L SRlsT £0 § samme o
Vs s oS AS el Sialesl 00 Teasr sl
Sab sl 6,505 e ol oiel O Slasiin

el JUS s a3

Jsb s e Ble 0 Jial Glopls Cwend
Jdsa o gl 5 e sl VY O s doiS Cand
Ao Sl Y K3 A il aSenl
A as S
Slslre Sbgy o3l o gax 55 1S Db g
sbgasy ok e wws S S5 s
Seul gy (0448 Dongol) baw s« Sell
Seeiol Gas S35 g 86 Slge o3l
ety Cilas 55 i p b SIS 515 LSS sl
daly ol s oS 358 bl ;—;>25 L
dsg 5 (Obxr 5 s dn) eSS sk Lg
Gluails xSl g DS lwge S
Fot op Saed sl 33 8 SespSy ol
O o eSG bod gl B gl sl
Oy 4k, w\)us_ugog:\%<1.3 LL
Melville) ol Sl Slas Ol =il KL
O OLes 5 RaudKivi) 4o s 4 .(144Y
Sd Ja e kb Ll oy WSS Sl S ol
O ey Sl cpl by aal 5t e e oV
b 5 G et b e i
5 0=V wdin Slas Ol e ks VYV

O3 gdodils Slsged LA S sl Y0 UJL<>

ool e pize =V J g
Table 1. Test variables.

8L Gas laad b J b o dals alesl b ialesl IS
Depth of work The length of the crowns discharge Control test Total experiments
1-0.1) 10-6) (0.95—-0.54) 5 50

o



IFAA (1) 8505 (Y1) dls S 5 f Cblin gla byl s puid

o
< 06
o5 o5
o S0
2624 25
o0a0s 50s
b9ola 2a
o0a o
go5md 598 A
Cofo Lol Flow
fo508 JERE y
Cogod) 2alc [——
50504 5052 o
coond ogoqd ol
oged, faege]
olo boo
olo oS0
og8a e "
%6 00¢
ooggy  bogof
ouog\ 325
2598 fod
o ol
©agzy poosf
5534 35g
coooboto
Sagboos
525902
Ezasosd
o
%agas
afo
it
o
oo
R
i

Sealya g 5T Kn B gb Slas -0 IS
Figure 5. Schematic diagram of the aerodynamic lattice.
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Table 2. Calibrated Tests.

el gl Sl Je (UDNEFSRSNPIRE
Test name Turbulence model Roughness coefficient value
Scenariol Laminar 0.02
Scenario2 Prandtl Mixing Length Model 0.02
Scenario3 K-Epsilon Model 0.02
Scenario4 Laminar 0.025
Scenario5 Prandtl Mixing Length Model 0.025
Scenariob K-Epsilon Model 0.025
Scenario7 Laminar 0.03
Scenario8 Prandtl Mixing Length Model 0.03
Scenario 9 K-Epsilon Model 0.03
Scenario 10 Laminar 0.035
Scenario 11 Prandtl Mixing Length Model 0.035
Scenario 12 K-Epsilon Model 0.035
Scenario 13 Laminar 0.04
Scenario 14 Prandtl Mixing Length Model 0.04
Scenario 15 K-Epsilon Model 0.04

Figure 8. An example of drawing an aerodynamic bridge with an AutoCAD tie crochet and meshing it in a

Flow -3D math model.
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Figure 9. Screenshots of scouring.
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Figure 10. Shows the effect of crown length on scour depth at work depth (Z / D) = 0.1.
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Figure 11. The effect of crown length on scour depth at work depth (Z / D) = 0.5.
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Figure 12. The effect of crown length on scour depth at work depth (Z/ D) =1.
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Figure 13. Effect diagram of relative velocity on scour.
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Abstract

Background and Objectives: One of the main reasons for the failure of bridges in the United States
and around the world is scouring. The flow characteristics, the base shape and the angle of its
deposition relative to the flow and characteristics of the sediments are all factors that interfere with
the complexity of the scouring problem of bridges. It should be noted that the final scour depth
created near the bridge base is equal to the total erosion depth due to local, general and narrowing of
the flow width. Since the propagation of the scour hole threatens the sustainability of the bridge
structure, predicting the amount of dirt and adopting the necessary measures for its containment are
considered as common engineering measures in river engineering.

Materials and Methods: In this study, the effect of air foil lattice collars on aerodynamic bridge
foundations was investigated. In order to investigate the research in this study, a flume was used at
Azad University of Ahvaz with the following characteristics. The input and output channels of the
flume are a rectangular weirs with a Plexiglas sheet, so that the length of the direct input channels at
the beginning of the flume and the output at the end of the flume are 4.5 and 2.5 meters,
respectively, the width and height of the flume are 0.5 and 0.6 meters and the body of the flume is at
a height of 0.7 meters from the ground.

Results: By installing the collar at a relative depth of 0.1, the length of the collars of the scouring net
was reduced compared to the collarless base. By installing the collar at a relative depth of 0.5, the
lattice collars with relative lengths of 6, 8 and 10 were 35.2, 37.4 and 38.4 percent, respectively, to
reduce scouring compared to the collarless base. Also, by installing the collar at relative depth
(Z/D)=1 with a length (L/D) of 6, 8 and 10, collars were 27.7, 31.6 and 31.4 percent compared with
a collarless bridge pier, respectively. By increasing relative velocity (V/Vc) from 0.54 to 0.95, on
average, the scouring increased by 113.8%. By installing the collar at a relative depth (Z/D) of 0.1,
0.5 and 1, 16.6, 35.2 and 27.7 percent lower scouring were observed compared with the collarless
base. Also, by increasing the depth of the lattice aerodynamic collars the scour reduction decreased
by 22.3 percent.

Conclusion: It can be concluded that the best depth of the collar is about half the diameter of the
base of the bridge. Also, simulation with the Flow-3D math model is close to the physical model and
has an average of only 4.5% error, which is acceptable.
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