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Abstract

Grade-control structures prevent excessive channel bed degradation in
alluvial channels, where the general bed slop is high. The local scour downstream
of a grade-control structure, located on an alluvial bed is a very complex
phenomenon even in terms of estimating the potential maximum erosion depth.
Determination of scour location and depth is necessary to design of foundation
and to prevent destruction of structure. A number of attempts have been made to
relate the local scour downstream of grade-control structures with various
hydraulic and morphological factors, e.g., water discharge, fall height, weir with,
median bed particle size and mass density of sediments. Various investigators
over a period of several decades in the past have given empirical formulas based
on laboratory as well as prototype observations in order to predict the scour
downstream of a grade-control structure. However, these techniques may not be
adequate in view of such complex phenomenon. In this thesis the local scour
downstream of a grade-control structure has been modeled using a powerful
engineering tool, i.e., Artificial Neural Networks (ANNs). Four important
dimensionless parameters, including: the ratio of the maximum scour depth to the

height of grade control structure (s/z), the ratio of distance of maximum scour
from structure to the height of structure (XS/z), the ratio of distance of
maximum deposit mound to the height of structure (XD/z) and the ratio of
maximum height of deposit mound to the height of structure (4,/z) have been

modeled using ANNs. The scour measurements available in the literature were
used to establish the ANNs models. The final models for each scour variable
parameters have been compared with the recent experimental formulations in the
literature, describing the scour downstream of grade control structures. The
comparison of error indexes obtained from the neural network model and
corresponding experimental formula, proved the satisfactory application of the

model.

Key Words: Grade-Control Structures, Artificial Neural Networks, Scour Model,
Hydraulic Structures Stability.
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