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ABSTRACT

The Principal Stress Rotation (PSR) occurs in numerous geotechnical engineering applications, such as soil
responses under earthquake strike, wave-seabed interactions, study of slope stability, pile-soil interactions, et al.
It is well accepted that the PSR can create the non-coaxiality and additional displacements in soil. Therefore,
neglecting the PSR can lead to unconservative results in numerical computations and in engineering practice.
Further, there are multiple dimensional PSRs in many cases, which is rarely studied. Comprehensive and
detailed investigation of both one-dimensional PSR and multiple dimensional PSRs in soil and their impacts on
geotechnical engineering applications are presented in the seminar. The methods used include experimentation,
elasto-plastic constitutive modelling, the discrete element method and the finite element method. Particularly
interesting are the study of multiple dimensional PSRs and the use of Variable Direction Direct Cyclic Simple
Shear tester (VDDCSS), manufactured by GDS UK. The results indicate that soil responses are different under
one-dimensional PSR and multiple dimensional PSRs.
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