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Highlights 

In this study, experimental results of nano structures effects on reduction of maximum 

scour depth at bridge pier location under steady flow conditions and clear water scour 

have been presented. These experiments under different flow discharges and 1% 

concentration of Nano-clay revealed that with increasing of flow discharges, the strength 

of bed sediment due to nano material increases. This increasing trend is not continues 

and in a specific flow discharge, the opposite trend appears. Investigations showed that 

by a large difference, the highest scour depth reduction present occurs in flow discharge 

of 16 l/s. the maximum reduction percent was about 88% at the beginning of experiment 

and it reduced to 53.5 at the end of the test or equilibrium condition. At the maximum 

flow discharge investigated in this study (20 l/s), the mean scour depth reduction percent 

was about 44.2 percent. The minimum effect on strength of bed against scouring was at 

the minimum flow discharge e.g. 4 l/s and was nearly 41.6 percent.  
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Importance 

Local scour is one of the main factors of destruction and failure of bridge piers. 

Collapse of bridge piers, especially in flooding period, intensifies the social problems 

of flood inundation and much more increases the cost. Therefore, scoring has 

attained special attention by hydraulic and river engineering researchers and 

extensive approaches have been proposed for its control. In this research, a new idea 

has been used as an environmentally-friendly and non-structural approach for bridge 

pier scour depth reduction.  

Introduction (Hypothesis and aims) 

Scouring is the motion of bed’s particles from their initial locations to other 

location in a distinct reach by the flow such as scouring around bridge piers or 

downstream of the weirs and gates. This phenomenon may be caused by natural 

variations in stream’s flow, building a structure in the flow’s path or mankind 

activities such as sand/gravel mining. Many important bridges have been collapsed 

due to local scouring. Therefore, many solutions or countermeasures have been 

presented for scour depth reduction. Using collars or submerged vanes in vicinity 

of piers and riprap design for protection are some of these solutions. Most of these 

approaches by creating an obstacle in the stream flow cause flow and sediment 

transport disturbances. In this study, a new idea has been introduced for scour depth 

reduction at a bridge pier. This is done by using Nano-structured materials which 

could strengthen the physical properties of soil (e.g. stress-strain curve, resistance, 

penetration and self-healing). Nanostructured materials are waterproof and based 

on this property, they may be used for scouring control in alluvial beds. So far 

nano-structured materials have been just used for modifying the behavior of 

concrete and earthen roads in rural. In this research, a series of experimental tests 

have been carried out in a laboratory canal under steady flow conditions to 

investigate the effects of nano-clay materials on reduction of maximum scour depth 

at a cylindrical bridge pier.   


