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ABSTRACT 

 

The study presented deals with the problems caused by the scouring 

process around the bridge piers in alluvial channels. It is motivated by the 

need to decrease the scour depth around the bridge piers. An experimental 

study has been conducted to investigate the local scour depth at the bridge 

pier nose. Five different groups of protective piles at different pile-pier 

spacing upstream the pier were utilized. The pier has a rectangular shape 

with cylindrical ends and the piles are circular in cross section. The bed 

material is uniform fine sand of (D50=0.355 mm), (D84=0.64 mm). Froude 

number upstream the bridge site ranges from 0.155 to 0.212. 

The experimental work included 90 runs conducted at the Higher 

Technological Institute (HTI), 10th of Ramadan City. The scour depth was 

measured under clear water scour condition. The aim of this study is to 

decrease the scour depth around bridge piers to safe guard the bridge 

foundation.  

The experimental results showed that using a group of piles is more 

effective than using one pile in front of the pier. The arrangement, which 

gives the maximum reduction in scour depth, is when the piles are arranged 

in two rows such that the projected width of the piles group is larger than the 

pier width. The pile-pier spacing, which gives the minimum scour depth 

equals to two to three times the pier width. 

The use of the described group decreases the scour depth from 30% to 

95% depending upon the flow conditions. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 GENERAL 

 Scour is a natural phenomenon caused by the erosive action of the 

flowing water on the bed and the banks of alluvial channels. Bridges are one 

of the most common waterway structures. Bridge piers in alluvial rivers and 

streams cause a type of scour called “Local Scour”. Local scour is defined as 

the abrupt decrease in bed elevation in the vicinity of an obstruction as a 

consequence of the influence of the obstruction on the flow. Local scour at 

obstructions such as bridge piers may occur in two cases; when there is a 

general movement of sediment along a river channel, called live-bed scour 

and when there is no such general movement, called clear-water scour. 

 Scour induced bridge failures occur during flood flows. It is very 

important for the designer to find out a convenient method to prevent or 

minimize the scour depth to keep the foundation of the bridge piers and 

abutments in safe conditions. Scour depth depends upon the properties of the 

flow, the bed material in the stream, and the bridge foundation geometry at 

the bridge site. The problem is often further complicated by the large variety 

of the piers shape, alignment, and flow approach. So, it is not surprising that 

the various existing scour depth formulae give widely different results. 

 Various studies of the scouring process and the flow structure at the 

bridge piers have been investigated. Some of these studies were concentrated 

on the prediction of the scour depth around the bridge piers for different 

flow condition and bed material, other studies introduced empirical 

equations estimating the local scour depth for different shapes of bridge 


