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In this dissertation, | focus on improving Smoothed Particles Hydrodynamics (SPH) method
approach, in order to predict the landslide process with purpose of mitigating the hazard. Currently,
in numerical simulation of geotechnical problems using SPH approach, researchers have to use
artificial viscosity to stabilize the model. But it is difficult to identify two unknown parameters
because these parameters will be different for each different problem. In this thesis, a new SPH
approach combining viscous damping with stress/strain regularisation is proposed for simulation of
granular flows. This improvement helps to eliminate the need to use artificial viscosity during the
calculation. The results of numerical model show that beside the good failure kinematic simulation
of the slope, the forecast of stress distribution during slope demolition is also exact. This is a
significant step of SPH approach, because in the previous calculation results of other researchers,
the stress field was so noisy and had low accuracy.

To verify the improvement of the model, | have made a series of experiments on the failure of
2D granular columns, as recorded in detail by a high-speed camera. The results of SPH simulation
have been compared with the experimental ones in terms of both space and time. This is the first
time the SPH approach to soil mechanics problem, has been verify in both space and time. Based on
my experimental results, | analyzed and identified a number of empirical formulas of the failure
process of 2D granular columns. These formulas predict the farthest distance that the granular
columns can run out failure based on their original dimensions.

Also in this dissertation, the reduction of landslide possibility is studied both by experiment
and numerical simulation using the above SPH approach. The experiments, relating to two
dimensional retaining wall (2D) using rectangular blocks, are also recorded in detail by high-speed
camera. The results of this experiment show in detail the types of failure mechanism of retaining
wall system. This is a complete and reliable set of data on the box-shaped retaining wall failure
mechanism that other researchers can use to verify their numerical models. The failure mechanisms
of this retaining wall system have been accurately simulated by SPH approach.



