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Figure 1. Bandal Like srtucture Jamvna river in Bangladesh (Teraguchi et al., 2010).
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Figure 2. Schematic of experimental flume.
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Figure 3. Locating structures in flume.
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Table 1. Range of parameters measured in the experiments carried out for the first part.

Sl NRRCE BENERR
Maximum Minimum Read parameters
14 h; (cm)
lit
33 Q(—]
s
64 h., (mm)
3

033 Sy s otle3T 5 eddg SesIul sla eyl (sl 48 8 O o S F als - g

Table 2. Range of parameters measured in the experiments carried out for the second part.

Sl NERCE BENERR
Maximum Minimum Read parameters
59 h., (mm)
3 t(hr)
33
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Figure 4. Equilibrium time curve.
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Table 3. The second part of the general pattern experiments.

35,5 slasl Spdidsd Ao,

o N Sl xtnl o () Ol Gos (h) o3l ¢l
n]:xrr:g‘;r (lit/s) Water Drop perp’z‘:j:r‘llt‘ty (y/h) Submergence ratio  (¢cm) Flow depth  (cm) Structural height
50% 2.15 6.5
Casons 25213033 50% 1.65 14 85
50% 1.16 12
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Figure 5. Spur dikes using in this study.
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Figure 6. Bed topography in terms of flow rate of 25 liters per second (A: non-permeable view, B:permeable view,
C: Bandal breakwater Likes 5.6 cm, D: Bandal breakwater Likes 8.5 cm, E: Bandal breakwater Likes 12.5 cm).
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Figure 7. Bottom line situation in 25 liters per second.
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Figure 8. Bottom line situation in 27 liters per second.
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Figure 9. Bottom line situation in 30 liters per second.
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Figure 10. Bottom line situation in 33 liters per second.
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Figure 11. Bottom line of the bed at a height of 5.6 cm breakwater Bandal Likes.
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Figure 12. Bottom line of the bed at a height of 8.5 cm breakwater Bandal Likes.
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Figure 13. Bottom line of bed in permeable breakwater.
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Figure 14. Bottom line of the bed at a height of 10.5 cm breakwater Bandal Likes.
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Figure 15. Bottom line of bed in non-permeable breakwater.
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Figure 16. Changes relative scour depth with Froude number.
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Abstract

Background and Objectives: Rivers are source of any civilization formation and also any
societies. As a result of many factors like human interferences, earthquake, flood and sand
removing from river margins the dynamic balance of rivers changes. The consequences of these
undesired phenomena's are erosion of river banks and lateral migration. On the other hand, these
derbies could fill dam reservoirs. Decreasing useful life of dams and also producing operation
difficulties are other two side effects of erosion. Hence bank erosion and lateral migration
creates a lot of economic and social problems. Noticing above mentioned notes we conclude
that investigation about hydraulic of rivers and also understanding dike hydraulic and
characteristics is necessary and important. One of the common and simplest method of coastal
protection is using spur dike that are useful structure to improve the flow pattern and used for
control and reduce the coastal erosion of rivers. Bandal like is new type of spur dike that is
compound from a submersible and no submersible spur dike.

Materials and Methods: In this research we focus on Bandal-like dikes. Explicitly we
investigate the effect of dike submersion on erosion and sediment formation around a 90 degree
mild bend. Experimental tests are performed under various hydraulic characteristics. Three
types of dike are provided. Heights of dike are 6.5, 8.5 and 12 centimeters and the width of dike
is 20 percent of flood width. Also three discharge 25, 27, 30 and 33 liters per second for two
type (submersible and no submersible) of spur dikes were tested. In this study used a 90 degree
bend flume with 0.7 m width.

Results: The result of this study show that the maximum of scouring rate, occur for submersible
theme test and the minimum is for Bandal — like with 12cm height. Also the result show that
depth of scouring with Bandal like spur is reduce than no submersible theme structure and with
increased the height of structure depth of scouring will be reducing. The result show that with
increased the discharge, the Thalweg divert to middle of canal.

Conclusion: The results of this study can be summarized as: The maximum of scouring is for
theme non submersible test. The minimum of scouring is for Bandal like with 12 c¢cm height.
Between Bandal like spurs, the maximum of scouring is for structure with 6.5 cm height.
Increasing the height of structure reduce the depth of scouring.

Keywords: Flow pattern remove, Bed elevetaion changes, 90 degree bend, Bandal-Like spur
dike, Impermeable spur dike
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