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Highlights 

Debris accumulated around bridges piers can cause clogging and changing flow 
direction that is one of important factors of increasing local scour depth. Despite of 
debris accumulating occurs in flood conditions and in this conditions the nature of flow 
is unsteady, the necessity of investigating this phenomenon is clear. In this experimental 
investigation, a rectangular canal with 9.5 meter length, 0.4 m width and height and 
slope of 0.003 has been used. Effect of debris mass existence in two conditions include 
fixed and mobile debris on local scour depth in unsteady flow conditions was examined 
with applying of hydrographs with 12, 16 and 20 peak discharges. Variations of 
maximum sour depth corresponding of increasing peak discharge and change of debris 
mass level was analyzed. The results showed that, increasing of the peak discharge 
causes increasing of scour depth. Also maximum local scour depth in existence of fixed 
debris mass is greater than mobile debris conditions.  
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Importance 

Local scour of bridge piers is one of the main factors of destruction and failure of 
these structures. Scouring mechanism in around of bridge piers, especially in flood or 
unsteady flow conditions, is much more Complicate and still there are few studies in 
this subject. During the flood, floating objects including debris and tree stems come 
from watershed forests enter the river system. These floating objects accumulate in 
front of bridge piers and complicate the scouring conditions. It's revealed from few 
studies undertaken in this regard, that debris accumulation can increase the maximum 
scour depth up to three times.  

 

Introduction (Hypothesis and aims) 

In designing a bridge on a river, in addition to engineering features of road, traffic 
intensity and stability of structure and its foundation, flow hydraulic characteristics 
must be considered, too. Hence, collecting data including flow discharge, water level, 
sediment discharge, scouring, sedimentation and hydrodynamic forces and all factors 
which affect stream stability are necessary. Eroding activity of water causes scouring 
of river bed and banks as well as pier vicinity and abutment. Lowering of bed level 
due to water erosion is led to instability of foundation which is a main reason of 
bridge failure. One of affecting factors on water flow eroding is accumulation of 
debris in around of bridge pier. Floating debris in flow, especially in flood, 
accumulates in front of piers. This accumulation causes partial or complete blockage 
of flow section in vicinity of bridge pier. Accumulated debris can block the spans and 
also change the flow direction and hence increase the local scouring in piers. 
Therefore, it's necessary to study the scouring mechanism in presence of debris in 
front of bridge pier in further details, which local scour depth could be estimated 
more accurately and bridge pier be designed safer.           


