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Abstract

Local scour at the bridge piers is one of the most important factors threatening the stability of the bridges
constructed on the rivers. This issue is mainly due to wake and horse shoe vortices. One of the key factors
which intensify the local scour depth in bridge pier and usually is not considered is the accumulation of
wooden debris in front of the pier. Many bridges have been unstable or collapsed due to this problem. By
accumulation of wooden debris in front of bridge piers, the effective flow area around the piers is
decreased and hence the flow velocity will be increased which led to increasing of the scour depth to
several times of the normal conditions. There are limited relationships or approaches for estimating the
scour depth in the case of debris accumulation at the bridge piers. In this study using experimental data of
two laboratory flumes and based on the well-known equation of CSU, dimensionless equations have been
presented for prediction of the scour depth in the presence of rectangular and triangular wooden debris.
The optimum values of the coefficients and exponents of these new equations have been determined using
optimization techniques. The modified CSU equation has suitable and acceptable results in both
calibration and validation phases. The maximum percentage of error for the proposed equation is 10.1
and 8.4 in calibration and validation phases, respectively. Also, the mean error of this equation is 2.2 and
2.8 percent, respectively.
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