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Flow, turbulence and erosion induced
by river structures
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Management of river training and rehabilitation works as well as assessment of interaction
between river structures and hydraulic and morphologic condition of the river is still an art
despite numerous studies that have been conducted so far. Construction of several structures
like bridge piers, abutments, river training and habitat improvement (spurs, vanes, bend-ways,
fish-way etc) is of common practice in river engineering. On the contrary, such structures have
significant impact on hydraulic and geo-morphological changes of the rivers. This may cause
negative environmental consequences on the one hand and the failure of the structure itself on
the other.

Of most problems that have been facing in river engineering since long, structure-induced
flow and erosion is of great significance from practical engineering point of view. It appears
that there is still lack of explorative and thorough observation on structure-induced impact on
flow as well as local and general river morphology. Number of physical evidences appears to
have been overlooked in most of the previous works. Inadequacy of proper construction
technique in consideration of specific hydraulic and morphological condition of rivers and
precise assessment of structure-induced impact on equilibrium river regime is thought to be
underlying causes of negative environmental consequences as well as failure of structure.
Likewise, construction of such structure is supposed to be economically efficient. Consequently,
a consistent state-of-the—art methodology for the assessment of hydraulic and morphologic
changes induced by the structure is of significance in river engineering practice.

Intrinsically, this study can be characterized as an explorative one where it has been
attempted to quantify the problems associated with structure-induced flow and morphology of
the river in terms of various physical aspects. Furthermore, attempt has been made to improve
the existing solution procedure considering the facts that appear to be overlooked in earlier
studies.

The sphere of knowledge that has been considered in this study is the flow and turbulence
induced by the structure on the one part and morphological changes, in particular
structure-induced bed form and local erosion, on the other part. Basically, the study was
performed, in particular for the latter part, making use of extensive physical investigations due
to the complication of the phenomenon in the sense that there is no existence of a consistent
theory explaining physically what in fact happens over the whole range of the phenomenon and,
consequently, no mathematical consistent formulation. The study is essentially performed to
develop a generalized and physical-based model for the estimation of temporal local scour
evolution near river structure, viz. bridge abutment, spurs and bridge pier etc. Besides, a
qualitative description has been given for the assessment of loose bed evolution induced by
series of river training structures, viz. spurs, considering channel plan-form. Consequently,
study has aimed to be of use for multiple purposes such as for bridge structures as well as river
training structures. Moreover, a basic attempt has been made to determine the local erosion in
case of cohesive sediment on the analogy of cohesionless sediment, the research on which is
scarce,

.As far as the part of study on flow and turbulence is concerned, some experimental
evidences have been revealed that corroborate the effect of structures on not only local but also
downstream flow field of channel. Furthermore, an efficient two dimensional mathematical
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modeling tool has been developed that comprises simple eddy viscosity concept without any
sub-grid or turbulence model (zero equation model). The developed two dimensional numerical
model has been validated with physical data and may be appropriate in decision-making
process during assessment of various problems of river engineering practice, viz. mean flow
distribution throughout the channel induced by river training structures and simulation of two
dimensional eddies or vortices generated from the tip of the structures etc.

It is noteworthy to be mentioned that a database has been created collecting the widespread
laboratories and field investigations in order to make up a deficiency being encountered by the
academic community involved in the subject matter concerning structure-induced local erosion
process.
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