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arrangement for groynes with different shapes located in one
open channel, Figure 9 (a) shows that arrangement starting
with I section is the worst design because it produces higher
scour depth. Vice Verica the arrangement of groynes started
with parabola-shaped is the best from practical side as shown
in Figure 9 (b). Also, it can be clearly seen that the I section
should be avoided to located at the end of the arrangement as
shown in Figure 9 (c). As a result, for multi-groynes, have
different shapes, arranged in a row in a river, groynes with
smooth angles such as parabola and quadrant shapes
recommended to constructed in the front of sharp angles
groynes such as I and L shapes since this arrangement reduce
the scour depth around groynes.
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Figure 9. Maximum scour depth contour-lines of 4-groynes
with different shapes and constant

5. CONCLUSIONS

This study has been carried out to study the effect of groynes
on the maximum scour depth using a computational fluid
dynamic technique (CFD). The first part of this study has been
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done to validate the CFD model with previous experimental
studies, the result of numerical model showed a good
agreement with the results of the scouring depths measured in
those studies. Secondly, the implemented investigation of the
effect of spacing variation along the open channel clearly
showed that the best spacing between the groynes which
results minimum scour depth happened when the spacing
between groynes is equal to the length of the groyne itself and
there is no mentioned effect if the spacing is greater than this
magnitude. Finally, the effect of the shape of the groynes
which has been also investigated and it was found that when
multi-groynes arranged respectively in an open channel, the
parabola shape is the best shape to start with this arrangement,
while the starting with L shape groynes produced the higher
value of maximum depth.
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