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Reference Equation Applicability
Liveral. (1961) & _ 95 Frf (6) Clear-water condition
v
Laursen (1963) [ /e 7 Clear-water scour at an abutment encroaching in
L_ ds | 315y ) : £
o= 2.75 5 W—;— - to the main channel
) i Te.
% _ g (1){"5 (8 At the threshold condition
L BV
Melville (1992) %: K K, K; K, K, Ky K @ Clear-water condition
ds 10
T:=K; K Ky K, K Ky K (0
d, = 2K: K} \'JE (11) Ky = 2(}'L)0‘5 forl=L/y=25
d,=2K,L (12) Ky =2Lforl/y <1
d,=10K,y (13) Ky =10yforL/y =25
Melville (1997) ds = Ky K KgK:KgKg (14) Clear-water condition
Kouchakzadeh (1996) d. Q, 8 (15) Clear-water condition, umform sediment in
“-135 —) E 117 p 025
v a compound channel
Ja a’
F=
=
'\"Irgz
Oliveto ef al. (2002) d, = 0.068N gg-le Fdlj logT (16) Clear-water condition
N=1.25 for vertical abutment
0= (dgs/dye)™
T= T/ T.'R
_ 1/3( dgp) L2
tr = ds/(og (_3 50_) )
g'=[(p,—p)/p]
Dey and Barbhuiya (2005) (ES = 8.689 Fémaz 3”.'0‘103 0296 (17 Clear-water condition for senucircular abutment
(ES =7281 ,:'é]ﬁl”rj.ﬂ-l?ﬁf-ﬂ‘lﬁ? (18) Clear-water  condition for  verticall-wall
abutment
(ES = 8319 F332 5.0-101?0‘231 (19) Clear-water condiion for 45" wing-wall
abutment
i y=y/L1=L/ds
Yanmaz and Kose (2007b) d,/L =025 FdO'B“" (L/ }.)0‘15 (log T,) %60 (20) Clear-water condit_ion\ uniform sediment
T, = tdsp(Agds)®® /12
A= (p.—p)/p
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Abstract

One of the most important factors in the destruction of bridges on rivers is the pier and
abutment scour. One of the methods to assess the scour abutment of bridge is laboratory
testing. But today researchers have great attention to numerical modeling due to
limitations of laboratory work. In this study, the experimental data of Khozeymenejad et
al. (2012) was used for fluent numerical modeling. In the experimental model, after 1
hour the flow velocity at 9 cm height from the bottom at 156 point was measured using
electromagnetic velocity-meter. For modeling, firstly the mesh of the geometry of the
fixed bed after 1 hour after the start of scouring, created by Gambit software and then
the flow velocity calculated with Fluent software and they compared with the
experimental results. Results of study showed that same to experimental model the
maximum of scour occurred at the upstream corner of the abutment. The Mean absolute
error (MAE) between the result of the numerical model and laboratory models was 0.9
cm. With respect to the scour depth which was 3.31 cm, the error is 27%. Comparison
showed that the velocity calculated by the Fluent model with little approximation is
equal to measured velocity. Also, the most important factor for creating scour is the
horizontal velocity in the flow direction which caused by decreeing flow area due to
contraction of abutment. Also results of this study indicated that the average value of
the longitudinal velocity was equal to 24.96 cm/s. The mean absolute error (MAE) and
the percentage of errors between experimental and numerical results were 2.93 cm and

12%, respectively.

Keywords: scour, abutment, Fluent, experimental model, numerical model

ay



17 L&"’:Z/)

Shahrood | Inivar<itv of Technology

Faculty Agriculture

MSC Thseis in water structures

Modeling of the scour of bridge abutments
using numerical model

By: Mojtaba Mirza Nabikhani
Supervisors:
Samad Emamgholizadeh

Khalil Azhdary

Adviser:

Hosein Khozeime Nezhad

september 2016



