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Weathering impact on landslide triggering mechanism in fine grained lithological flysch components along the northern Adriatic coast of Croatia
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Abstract. The influence of weathering process on the engineering properties of fine grained lithological flysch components in the northern Adriatic coast of Croatia is an interesting topic in landslide science. Determining changes of geotechnical and mineralogical properties due to weathering process is highly useful, because many instability processes on the flysch slopes in the study area are closely related to the effects of weathering degradation on the shear strength reduction in siltstones from a flysch rock mass. 
The focus of this investigation is on siltstones, which are the flysch complex component most susceptible to weathering process, and therefore their mechanical behavior has the greatest influence on the overall behavior of the flysch rock mass complex. Six different standard grades of weathered siltstone were investigated in a flysch weathering profile based on a qualitative description of colors and discoloration, discontinues states, the presence or absence of the original rock texture and the uniaxial rock compressive strength. Landslide occurrences in flysch deposits are frequent and slip surface is in the most cases formed at the contact of surficial deposits and flysch rock mass or within the weathered flysch rock mass. Rock mass decomposition at the slip surface occurs due to sliding and shear strength decreasing from the peak to the residual values through developed displacements. These residual strength values at the slip surface material are also relevant to predict the dormant landslide reactivation along the same slip surface. Weathering effect on the residual shear strength values of siltstones were investigated by laboratory tests on samples of different weathering grades in direct shear and ring shear apparatuses. The uniaxial compressive strength and durability of fine grained lithological flysch rock mass samples with different weathering grades were examined as well as the mineralogical composition of siltstone samples of different weathering grades. 
To verify the laboratory investigation results and influence of weathering process on landslide reactivation, 2D stability analysis, using the Slide Roscience software, and 3D numerical simulations using LS-Rapid simulation software, of landslide reactivation based on the siltstones’ residual shear strength parameters of different weathering grades were conducted at some existing landslides in flysch deposits. Two dormant landslides were chosen: the Krbavčići landslide in north Istria and the Valići landslide in the Rječina Valley. 
Finally, from the obtained laboratory results, it is proved that the weathering process has significant effect on the plasticity, residual shear strength, uniaxial compressive strength and durability characteristics of fine grained lithological flysch components because of mineralogical changes during the weathering process. Weathering process of these materials, because of the same reasons, has a great influence on landslide mass volume, reached sliding length and sliding mass geometry that is proven by 2D and 3D numerical slope analysis.
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