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Pore-pressure regime and triggering of palaeo-landslides in flysch in the Metsovitikos Valley in Northwestern Greece
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Abstract. Large palaeo-landslides with considerable movements have sometimes caused the burial of permeable formations by the landslide mass. The pore pressure regime established in the landslide material where it overlies these permeable formations is strongly non-linear with depth. A close to hydrostatic pore pressure may be maintained down to considerable depth, followed by a sharp drop upon approaching the base of the landslide material, to reach the pore pressure of the underlying permeable strata. This pore pressure profile is known as underdrainage profile. The presence of old river-beds underlying the toe of two landslides in flysch in north-western Greece was identified during geotechnical investigation undertaken as part of the design of the highway passing over the toe of the landslides. Initial geotechnical investigation revealed an underdrainage pore pressure profile in both landslides. An extensive field-testing programme followed in order to investigate the possibility to use this pore pressure regime so as to stabilize the landslides. In one of the two landslides a field-testing array was constructed. It consisted of large diameter vertical drainage wells ex-tending from the surface to the underlying river-bed and Casagrande-type piezometer tips at various depths and positions. The initial water pressure profile indicated the presence of water table at only 1 m from ground surface, increase of water pressure by approximately 80% of the hydrostatic distribution down to 2m from the river-bed followed by a rapid decrease to the much lower pressure in the river-bed. The drainage wells were drilled at three different spacings after pore-pressure equilibration was achieved. Their effect was limited to the downstream side of the array and was larger with decreasing spacing and increasing depth. A smaller scale field-testing array was constructed in the other landslide. It consisted of Casagrande-type piezometer tips at various depths and positions which allowed the identification of the initial under-drainage pore pressure profile with similar characteristics to that of the other landslide. The paper presents the results of the geotechnical investigation performed, especially by means of the field-testing arrays and provides guidelines for the identification of similar underdrainage profiles and their possible use for landslide stabilization by means of vertical wells drilled from the surface and penetrating the permeable strata below the landslide mass. Slope stability analyses presented extend to the point of showing the effect of increased pore pressure in the buried permeable strata as a triggering mechanism of this type of landslides.
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