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Figure 1. View of abutment and spur dike used in this research.
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Table 1. The maximum scour depth (d; (cm)) for spur dike with ratio of symmetry of 0.2 and 5.

2=02 s
2 2 x/L
26dits™) 18(lits™) 26dits™) 18 dits™)

6.8 2.8 4.7 1.7 0.5
6.5 23 4 1.1 1
6 1.8 3.7 0.7 1.5
5.5 1.5 3 0.5 2
4 1.4 23 0.2 25
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Figure 2. Changes of maximum scour depth (ds/x) with various distances from the abutment for different
symmetries of the wing-wall length.

Lol s 5 e (L o8ess Ko e skt 1 Kandal bl dwles JS alal

<=L>u\ LAeb\b KED) B SPSS )\f\(aj.: )\ eéu.“\.w\ )\ & JA J.:_?t' 9 alises LSLA)‘:*':" g):" ‘da_:b
Yodal, o Ol bales mls S8 Ol golad SJUT 51 ol dm sl el

¥aa



ol W8S e b Sal gl8 Gl Kol Ges Sl s gl LlS e
eSS asles s LSWMT Gos 4l 53 g Ll o g oslizul o84S

Sl Aol (1L e es LS e My SRalS

JUS 5o g s LSWWJ mrwf LSS ) a;s:0.00l(Fg )5.99(21)—0.122()6)—1.265 ™)

b dsb 0 cand bl Lol e il g

eVl Jgb 0ds Sl 5 Ojlat K6 T Sl 6 2o

S St S S ST R e e Sl

b S e S A S S St IS s il S T ST

Goo R Sl 02 e e S O sy ool 5l Jols 2l b S s g
Bsd St oS &S gy, St S olSass § oSl ol il L S sl

&l

1.Abbasi, A.A., and Malek Nejad, Y.M. 2012. Experimental investigation the effect of
geometry parameters of straight and T shape gabions on local scouring. J. Irrig. Water Engin.
8:95-107.

2.Douglas, M.T. 2006. The role of vortex shedding in the scour of pools. Advances in Water
Resources. 29: 121-129.

3.Hashemi Najafi, F., Ayoub Zade, A., and Dehghani, A.A. 2009. Laboratory Study scour depth
around the L-shaped breakwater in clear water. J. Agric. Sci. Natur. Resour. 15: 1. 57-70.

4.Hakimzadeh, H., Azari, N., and Mehrzad, R. 2012. Experimental study of lateral structural
slopes of groynes on scour reduction. 6™ International Conference on Scour and Erosion
Paris-August 27-31. 273: 1035-1040.

5.Saneie, M., and Mosavi, B. 2011. Experimental investigation of groin placement on
minimizing river bank erosion. J. Water Sci. Res. 2: 2. 59-68.

6.Sturm, T.W. 2006. Scour around bankline and setback abutments in compound channels.
J. Hydr. Engin. 132: 21-32.

7.Vaghefi, M., Ghodsian, M., and Adib, A. 2011. Experimental study on Froude number on
temporal variation of scour around a T shaped spur dike in a 90 degree bend. Applied
Mechanics and Materials. 147: 5. 75-79.

8.Zarrati, A.R., Gholami, H., and Mashahir, M.B. 2004. Application of collar to control scour
around rectangular bridge pier. J. Hydr. Res. 42: 1. 97-103.

Yoo



Gorgan University of Agricultural
Scionces and Natural Resources

J. of Water and Soil Conservation, Vol. 24(1), 2017
http://jwsc.gau.ac.ir

Short Technical Report

Experimental study of the effect of asymmetric T-shaped spur dike
on the scour reduction in bridge abutment

*Kh. Azhdary', S. Emamgholizadeh' and H. Rezaei’

' Associate Prof., Dept. of Soil and Water, Shahrood University of Technology, Shahrood,
’M.Sc. Graduate, Dept. of Soil and Water, Shahrood University of Technology, Shahrood
Received: 07/18/2015; Accepted: 05/27/2017

Abstract

Background and Objectives: Proper designing and using of spur dike structure can control
scour and it can improve the stability of bridge. The effects of different types of spur dikes on
the flow properties and sediment transport are different and they depend on the scour designing
parameters, layout of spur dike, flow hydraulic, kind and size of sediment. Different factors
have affected on the scour phenomena. For study of these factors different researches are
necessary. The aim of this research is the study of effective parameters of asymmetric T-shaped
spur dike on the maximum scour depth in bridges abutment in a compound sections.

Materials and Methods: This research has conducted on a rectangular shaped flume with
dimensions of 1 m width, 12 m length and 60 cm depth in hydraulic laboratory of Agriculture
collage, Shahrood University of Technology. Asymmetric T-shaped spur dike with 4 relative of
upstream wing wall length to downstream wing wall length (0.2, 0.5, 2 and 5) installed at
distances of 9, 18, 27, 36 and 45 c¢cm from the abutment. The amount of scour in the front of
abutment with discharges 18, 20, 22, 24 and 26 lit/s was studied.

Results: Result of this study reveal that the maximum scour depth is decreased with increasing
of the ratio of the upstream wing-wall length of spur dike to the downstream wing-wall length
and also results show that the scour depth is decreased when the distance of spur dike from the
abutment is increased. Decreasing of the scour depth was 100% and 70% for discharge of
18 lit/s and 26 lit/s, respectively. With dimensional analysis of the hydraulic parameters such as
discharge, average flow velocity, depth of water and geometric parameters of spur dike such as
length of spur dike, length of wing-wall and distance of spur dike from the abutment, a
dimensionless equation was achieved and finally based on the experimental data a new equation
presented to estimate the maximum depth of scour around the abutment.

Conclusion: The main results of this research revealed that with increasing of the distance of
spur dike from the abutment, the effect of spur dike on the scour around of abutment increased
and as results the scour depth in the front of abutment will decrease.

Keywords: Asymmetric spur dike, Scour, Abutment, Bridge, Compound section
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