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Experimental study on scour protection of MICP around monopile in
waves and current action

HUA Xin, LI Yu-jie, LIU Hai-jiang, GUO Zhen"
(Research Center of Coastal and Urban Geotechnical Engineering/

College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, Zhejiang, China)

Abstract: The local scour around monopile will be significantly aggravated under the combined action of waves and
current, which threatens the stability of the structure seriously. It is necessary to establish a reasonable protection design.
Therefore, a series of large-section flume tests were carried out to compare the effective of traditional protective measures
(ripraps and wing panels) with Microbially Induced Calcite Precipitation (MICP) measure. Besides the scour development
around the monopile and the ultimate equilibrium scour depth under different treatment measures were analyzed. The
research found that MICP treatment can delay the development of scour around monopile, and its protecting effect is better
than ripraps and wing panels. At the same time, the protecting effect of MICP is obviously related to the number of times
and scope of MICP treatments. The shallow MICP cemented seabed bears greater permeability, and the super pore pressure
gradient increases with the increase of MICP treatment times. The calcium carbonate crystals generated by MICP mainly
play three roles in the seabed, i.e, particle wrapping, particle cementation and pore filling, which improve particle weight
and sand strength to a certain extent, thus enhancing the anti-scouring ability of the seabed.
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Fig. 1 Scour mechanism diagram of monopile under the

combined waves and current
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Fig.3 Schematic diagram of non-contact scour depth monitoring
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Fig. 12 Schematic diagram of edge erosion
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Fig. 14 Excess pressure response in front vertical plane of monopile under different working conditions
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