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1. Introduction

Spur dikes are common river training structures. Spur dikes deviate approaching flow to the far bank. The
scour formation around the spur dikes may be used to increase the habitants.

Many researches such as Khosravi-Mashizi (2011) were done to find the effect of different effective
parameters on scour hole dimensions around spur dikes. Previous researches showed that the scour hole
dimensions decreases with spur dike submergence (Shariatzadeh, 2011). Previous researches on flow field
around the spur dike may be categorized into two groups. The first group of researchers worked on mean
flowfield and streamlines (Fazli, 2008). The researchers reported the formation of the upstream downflow and
a horseshoe vortex around the spur dikes. The secondary flow has a main role in scour hole formation and the
maximum strength of the secondary flow occurs near the upstream tip of the spur dike. In the second group of
researches, the flowfield was investigated based on turbulent flow parameters (Dey and Barbhuiya, 2006).
Researchers tried to investigate the relation between the scour and flow fields using turbulent parameters such
as quadrant analysis, triple correlations and turbulent kinetic energy fluxes. The researchers showed that the
ejection and sweep events have main role on sediment entrainment. According to the best knowledge of the
authors, flow field investigation around the spur dike and the comparsion between the flow structures around
the straight and T shaped spur dikes are in the preliminary stages. Hence, the authors tried to study and
compare the flow structures around a straight and T shaped spur dike using spectral analysis, statistics
parameters and conditional averaged velocity to find the effect of the turbulent parameters on scour process
around the spur dikes.

2. Methodology

Two experiments were done in a 90° sharp bend channel at Tarbiat Modares University. The channel consist
of three different parts, such as upstream channel, downstream channel and a 90° sharp bend that connects
the two straight parts. The channel has 0.6m width, and 0.7m depth. Nearly uniform sediment with median
sediment size dso=1.28mm covered the channel bed and the sediment surface was frozen using the special
resin. The channel discharge was measured using a calibrated orifice. Water surface level was measured using
point gauge with 0.1mm accuracy. Two different experiments were done using straight and T shaped sour
dikes. The spur dikes were made using 1cm thick plexiglass. The spur dikes were glued at 45° angle respect to
the beginning of the channel bend. The velocity time series were measured using ADV apparatus in different
points. The spikes were eliminated from the time series using previous research approach. The experiments
conditions are presented in Table 1. briefly.
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Table 1. Experimental conditions
u Uc Y dso 1 L a

0.35 0.356 0.118 1.28 9 9 45

In this table u is the approaching flow velocity, uc is the approaching flow velocity in threshold condition, dso
is the median sediment size of the sediment, Y is the upstream water depth and « is the location of the spur
dikes respect to the beginning of the channel bend.

3. Results and discussion

Fig. (1, 2 a-c) show the Skewness and Kurtosis contours in near bed layer around the straight and T-shaped
spur dikes located in the 90° sharp bend. The figures show the high intermittent ejection and sweep events in
shear layer and in the near region of the spur dike tips. In the near bed layer and in the downstream
recirculation zone, the interaction events are dominant and the peak of the probability velocity distribution is
smaller than the Gaussian probability distribution.
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Fig. 1. Skewness coefficient contours in near bed layer around the straight spur dike: a) tangential direction, b) radial
direction, c) vertical direction
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Fig. 2. Kurtusis coefficient contours in near bed layer around the straight spur dike: a) tangential direction, b) radial
direction, c) vertical direction

Fig. (3 a-c) show a sample power spectral function for different points around the spur dikes. According to
these figures, the peaks confirm the existence of the structures (vortex shedding) originated from the tip of the
spur dikes. The larger peak of the straight spur dikes confirms more turbulent flow around the straight spur
dikes and more strength of the flow structures around the straight spur dikes in sediment transport process.
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Fig. 3. The power strength of the turbulent flow around the spur dikes: a) in the upstream of the spur dikes, b)spur dikes
web section, c) downstream of the spur dikes
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4., Conclusions

In this paper, the flowfields around straight and T-shaped spur dikes were analyzed using the turbulent
parameters. Analysis of the Skewness and Kurtusis parameters showed that the strong ejection and sweep
events are dominant in the near of the spur dike tips. A stronger peak in power spectrum of the near the straight
spur region confirms a strong intermittent structures originated from the tip of the spur dikes. The conditional
average velocity analysis along with the quadrant analysis confirms that the sweep and ejection events are
more dominant events in near spur dikes but the interaction events are the dominant events in the downstream
recirculation zone of the spur dikes. The cyclic pattern of ejection, sweep and ejection usually occurred in the
upstream region of the spur dikes. The transition from ejection to sweep motions occurs more rapidly than the
transition from sweep to ejection events. The results of this paper relate the scour process around the T shaped
and straight spur dikes with turbulent flow fields.
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