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Effects of the Location and Depth of Tension Crack

on River Bank Stability
E. Amiri-Tokaldany, A. Samadi and H. Rahimi

River bank erosion is one of the major sources of sediment production. Due to the
effects on river characteristics, river bank erosion is an important aspect of floodplain
development and water resources management. On studies related to river bank
stability, among others, the location and depth of tension crack are two parameters
defining the geometry of banks which are in situation of incipient failure. However,
there are a few research in literacy on computing these parameters and their effects on
bank stability. In this research, to introduce a method for computing the location and
depth of tension crack, the banks of some rivers in Iran such as Karoon, Karkheh, Dez,
Karaj, and Kordan were visited. The sensitivity of safety factor of river banks against
planar failure over the variation of the above two parameters was investigated. In this
regard 51 sites of Mississippi river, in USA, were analyzed with an Extensive Model of
Stability Analysis for Riverbanks (EMSAR). On the basis of the results of bank stability
analysis for available data, it was found that the bank angle, cohesion, and specific
weight of bank materials, in importance order, were the most important parameters
affecting bank stability and the amount of safety factor against bank failure. The results
also showed that the depth of tension crack had small influence over the safety factor of
bank stability. Therefore, in the case of 20% error on estimating the depth of tension
crack and the bank angle, there was 4% and 25% error on the amount of corresponded
safety factors. This demonstrated low sensitivity of safety factor over the variation of
depth of tension crack but high sensitivity of safety factor over the variation of bank
angle. On the basis of the field observations and particles existed in failed banks, it was
found that there was a high probability of development of tension crack in fine soils
containing 10-20 percent clay with changing soil water and there was no potential of

failure in soils having high cohesion or in coarse soils.

Keywords: Extensive Model of Stability Analysis for Riverbank, Planar Failure, River
Bank Stability, Tension Crack



