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Abstract

One of the factors causing the destruction of bridge piers is the erosion of the foundation. As the scouring
phenomenon spreads around the bridge pier, it weakens the foundation and threatens to destroy the entire
structure. Therefore, in this study, combined gap and collar methods were used to control this phenomenon. The
evaluation was carried out in a laboratory around the bridge pier in clear water conditions. First, the pier without
a gap and collar (control sample), then the combined gap and collar method was examined and compared in
different positions. In the combined method, the collar was integrated in 2 positions, low (on the bed level) and
middle (the distance between the bed and the water surface), and the gap with an opening rate of D 25% (25% of
the pier diameter) was placed in 3 positions: high (1 cm gap above the water surface), middle and low (1 cm gap
under the sedimentary bed). The tests were conducted at two flow rates of 11.5 and 23 liters per second. The
combined models were compared in different modes with the control sample (without collar and gap). The
results showed that the presence of the gap and collar has a better performance in reducing scour than the control
sample. The maximum scour depth in the low gap and collar mode is 4.2 cm, which is 11.2 cm for the control
sample. Also, in the low gap and collar mode, the scour rate decreased by 62.5 percent and showed the highest
performance in scour control. Finally, using relational analysis to predict scour depth was presented.

Key words: Bridge abutment, Combined Model, Collar, Gap, Localized scour
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