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Abstract. A tsunami caused by a landslide caused extensive damage at Statland, Norway in 
2014. The landslide was probably triggered by man-made vibrations. To understand better how 
vibrations from vibratory compaction affect slope stability, a frequency domain numerical tool 
(Comsol Multiphysics) has been extended to account for realistic non-linear soil behaviour. 
The tool is validated by comparison with field experiments of vibratory compaction. The non-
linear analysis is believed to capture the essential behaviour of the vibratory compaction and 
the response of the slope. The numerical analysis and evaluations indicate vibratory compac-
tion can have contributed to triggering the slide at Statland. To perform compaction in the 
vicinity of slopes with low stability near the shoreline with vibration susceptible soils we sug-
gest: 1) using lighter equipment and/or higher loading frequencies or performing compaction 
without vibration, and avoiding excessive jumping of the vibratory roller drum; 2) applying 
thinner layers and more time between compaction passes, allowing for drainage of potential 
built up pore pressures; 3) monitoring slope horizontal and vertical displacements at some 
critical points; and 4) monitor pore pressures at critical points, if possible.
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4 VIBRATIONS FROM VIBRATORY ROLLERS
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6 VALIDATION BY COMPARISON WITH FULL SCALE VIBRATORY ROLLER 
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Modulus Reduction and Damping vs. Shear strain
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7 VIBRATION ANALYSIS OF THE STATLAND LANDSLIDE

7.1  Numerical model

2415



2416



7.2 Effect of soil non-linearity and frequency dependent load
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7.3 Effect of bouncing drum
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