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 CHAPTER 3 

 

 

EXPERIMENTAL SETUP AND METHODOLOGY 

 

 

 

3.1 INTRODUCTION 

 

 

In this chapter, the experimental equipment and procedure, including the flume, the 

abutment model, the flow and sediment characteristics, and instrumentation are 

described. The experiments of this study were performed in the Hydromechanics 

Laboratory at Middle East Technical University, METU, in Ankara.  

 

3.2 FLUME 

 

 

The experiments were conducted in the 28.5 m long, 1.5 m wide, and 0.47 m deep 

glass-sided rectangular laboratory flume. The flume channel had a constant slope, S0, 

of 0.001 with a 5.8 m long, 1.5 m wide, and 0.48 m deep recessed section that is 

filled with sediment. To get the fully developed turbulent flow, the sand bed recess 

and the center of the abutment model were located 13.75 m and 17.65 m downstream 

of the flume inlet, respectively. The recirculating flow for the flume was supplied 

from a constant-head water tank by a pump. At the downstream end of the flume, the 

flow was directed from the collecting tank to the laboratory return channel and then 

pumped to the water tank for the circulating flow system. Figure 3.1 and Figure 3.2 

show a photograph of the flume and the schematic layout of the experimental setup, 

respectively. A tailgate was located at the downstream end of the flume to adjust the 

flow depths.  
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The flume channel bed was made of concrete, and roughned with the sediment 

particles having the same size as that were used in the recessed section by glueing 

these particles over the bed throughout the entire section in the flow direction except 

the working section. The discharge in the flume was measured with a sharp-crested 

rectangular weir having a width of 1.5 m and a height of 0.30 m mounted at the 

upstream section of the flume. Bricks and sheet-iron strainer were located at the 

upstream end of the flume to facilitate the development of the turbulent boundary 

layer on the channel bed. In order to have the fully developed turbulent flow, the 

screen provides friction to ensure the existence of the developed flow and serves for 

the elimination of turbulent eddies and surface waves at the entrance of the flume 

channel. 

 

 
 

Figure 3.1 General view of the flume 
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3.3 ABUTMENT MODEL 
 

 

All the abutment models used for the experiments had semi-circular ends and were 

made of plexiglass. The width of the abutment models were kept constant in 

accordance with the earlier studies (Kayat¿rk 2005, Doĵan 2008, Daĸkēn 2011). 

According to the studies of Oliveto and Hager (2002) and Kayat¿rk (2005), the effect 

of the streamwise abutment length, Ba, on the development of the scour hole is small 

and can be neglected. Therefore, the semi-circular end abutment models having a 

constant value of Ba=10 cm were used in the experiments. Two different abutment 

lengths of La=15 cm, and La=35 cm were used and three different collar widths of 

Bc= 5.0, 7.5, and 10.0 cm were tested with each abutment in this study. The collar 

plates used in the experiments were made from plexiglass and have a thickness of 3 

mm. In order to evaluate the efficiency of collars as a scour countermeasure for 

bridge abutments; the widths, Bc, and elevations, Zc, of the collars attached to the 

abutments, as scour reducing paramaters, were changed in each experiment. Figure 

3.3 shows a schematic illustration of an abutment model with all the related 

parameters used in this study. 

 

 
  

Figure 3.3 Schematic illustration of the abutment model 
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For each experimental run, the abutment model was embedded at the same location 

in the sediment recess of the flume, and attached to the glass sidewall of the flume 

channel which enables visual observation of the flow and development of scour 

forming around the abutment model. In Figures 3.4 to 3.8 some photographs of the 

abutment-collar arrangements tested in the experiments are shown below. 

 
 
 
 

 
 

Figure 3.4 Abutment La=35 cm with collar Bc=7.5 cm at Zc/y=0.00, y=15.2 cm 
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