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ABSTRACT
Debris accumulations on hydraulic structures have much effects

such as effect on the shapes and dimensions of river’s bed scour at bridge
piers, increase the hydraulic loading on structures, cause upstream
flooding by blockage the water way for bridges and culverts and decrease
the operating discharge of spillways and gates.

Study of flow characteristics in rivers is usually carried out using
one-dimensional mathematical simulation models that depend in most
cases on empirical equations, especially that concern with the estimation
of scour, and based on a number of assumptions that are compatible with
certain cases. The HEC-RAS model is the most commonly used software.
Using of this model should be subjected to verification through
continuation of its calibration by employing field investigations and
laboratory measurements via physical models.

The effect of dimensions and shapes of debris accumulations on the
river’s bed scour at bridge piers has been studied by preparing and
operating a physical model, and the results have been compared with the
results of applying one-dimensional steady flow mathematical model
using HEC-RAS software to the same geometry and boundary conditions
of the physical model.

Results of studying three shapes of accumulation of floating debris
with different dimensions (wedge, rectangular and trapezoidal) on bridge
piers using physical model showed that the dimensions and shapes of
accumulation have clear effect on the patterns of bed scour and the
maximum scour depths at the piers. This accumulation causes an increase
in the length of scour hole upstream piers and decreases the maximum
scour depth only when the length of floating debris parallel to flow is
greater than the water depth. The wedge shape of debris accumulation

produces maximum scour depth and volume of scour and deposition

132


Nada_UOT
Text Box
132


greater than those of the other shapes because of the streamlined of the
wedge shape. The streamlined of the debris bed and front fore have great
effects on the characteristics of the scour hole. The maximum effect of
the length of floating debris on the increase of scour depths occurs when
this length is equal to the water depth.

The effect of debris on a specified pier on the scour hole around
neighboring pier does not appear within the considered dimensions and
shapes in the physical model, while the effect of neighboring piers on the
scour depths and patterns of scour hole for middle pier is at percentage of
increase about 12% as a compared with case of single pier.

The estimated maximum scour depth and scour hole widths using
the HEC-RAS model is greater than those measured using the physical
model by about 62% and 100 %, respectively, where the software
exaggerates in the calculation of the scour depths and the widths of scour
hole even without existence of the debris. This model increases the scour
depth without taking into consideration the effect of debris shape on the
shape of the scour hole. HEC-RAS software has no neighboring piers
effects on the scour depths and top widths and connects the scour holes
together without considering the ratio of spacing of piers measured from
center to center to pier width.

Increase the height of debris for the same debris width shows that
the percentage of increase in the difference of water surface elevation
between the two cases of with and without floating debris is about 51%.
While for increasing the width of debris for the same height of debris, the
percentage of increase is about 27%.

Wedge shape of floating debris causes greatest total hydraulic

loading force in comparison with rectangular and trapezoidal shapes.
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