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WAVE-FLUME EXPERIMENTS OF DISSIPATING WAVES ON SOFT MUD 

Mohsen Soltanpour1, Farzin Samsami2 and Soroush Sorourian3 

A series of laboratory wave-flume experiments was conducted to investigate the dissipation of monochromatic regular 
waves on a horizontal muddy bed of commercial kaolinite. The rheological parameters of kaolinite samples with 
different water content ratios were obtained from controlled shear rate tests using the rheometer. The flow curves of 
shear stress versus shear rate were found to be essentially Bingham viscoplastic medium for steady unidirectional mud 
flows of the rheological tests. Assuming Bingham behavior for kaolinite, a wave-mud interaction model was 
employed to obtain the values of the wave attenuation coefficients. Comparisons between the measured and simulated 
results show a good agreement. 
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INTRODUCTION  
Although typical muddy coasts are not too common, they can be found in many coastal areas of 

the world, normally adjacent to big rivers. Some typical examples of mud coasts are Ariake Sea in 
Japan, West coast of Peninsular Malaysia, Louisiana East Bay in the United States and North-West of 
the Persian Gulf in Iran. Fig. 1 shows muddy coasts located at the Persian Gulf. 

 

 
 

Figure 1. Location of muddy coasts at the Persian Gulf 

Water waves propagating over a muddy bed are attenuated mainly due to the energy dissipation in 
mud layers. Fishermen as well as coastal engineers are aware of the basic role played by mud flats in 
dissipating the energy of propagating waves in coastal areas. Gade (1958) noted a region of mud 
located in the offshore of the central Louisiana coast, known as the mud hole, where the attenuation of 
waves due to the mud bottom is so considerable that it is used as an emergency harbor by fishing boats 
during storms. Engineering interest has also grown in creating offshore under water berms that can 
dissipate wave energy by beneficially using dredged fine-grained material from navigation channels 
(McLellan et al. 1990). 

The attenuation of wave height on a horizontal bed is usually approximated by an exponential 
function: 
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