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Strain-dependent dynamic properties of cemented Busan clay
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SYNOPSIS : Thick soft clay deposits which are generally located at the west and south coast of
the Korean peninsula have complicated characteristics according to their orientation and formation
history. Thus, several geotechnical problems could possibly occur when those soft clay deposits are
used as foundations for marine structures. Deep cement mixing (DCM) method is one of the most
widely used soft soil improvement method for various marine structures, nowadays. DCM method
injects binders such as cement into the soft ground directly and mixes with the in-situ soil to
improve the strength and other geotechnical properties sufficiently. However, the natural impacts
induced by dynamic motions such as ocean waves, wind, typhoon, and tusnami give significant
influences on the stability of marine structures and their underlaying foundations. Thus, the dynamic
properties become important design criteria to insure the seismic stability of marine structures. In
this study, the dynamic behavior of cemented Busan clay is evaluated. Laboratory unconfined
compression test and resonant column test are performed on natural in-situ soil and cement mixed
specimens to confirm the strength and strain—dependent dynamic behavior variation induced by
cement mixing treatment. Results show that the unconfined compressive strength and shear modulus
increase with curing time and cement content increment. Finally, the optimized cement mixing ratio
for sufficient dynamic stability is obtained through this study. The results of this study are
expected to be widely used to improve the reliability of seismic design for marine structures.
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