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ace Protection of Slopes by Grass Covering Techniques

éVe&éscina (1) , Claudio Zarotti (1) , Costantino Panzani (1) , and Nicola Era (1)

ti Armati srl, Private Institution, Engineering, Opera, italia (info@pratiarmati.it);

le of vegetation in protecting slopes from erosion has long been studied and documented by experimental
ch. Over the years several techniques have been developed for soil protection and renaturalization. An
tive technology uses only natural perennial grass plants with deep roots and allows to operate in areas
climatic conditions were until a few years ago considered prohibitive for the development of vegetation.
t studies, have demonstrated the ability of some deep rooting grass species to contrast erosion very
vely, even in arid and barren soil where commonly used plant species are not able to vegetate. The
ation field of these technologies, such as the one developed in Italy by Prati Armati S.r.l., is quite broad:
kments and ridges of roads and railways, quarries, mines, landfills and facing sea areas, banks protection
rs, torrents, artificial canals. The installation of deep rooting grassy plants to contrast water erosion on
ng ground looks promising for the following reasons: ® vegetation dissipates most of the kinetic energy of
ops, thus weakening the erosion action; ¢ during heavy rainfalls, a major fraction of rainwater flows above
rial portion of plants, even when the vegetation is dried up, thus reducing water inflitration; ¢ vegetation
ces the speed of runoff water on the ground. The grass covering technique looks promising also with respect
allow instability of slopes: the deep roots grass, in fact, induce mechanical and hydraulic effects on slope
ibrium that typically increase the shear strength of soil. The mechanical effects of plant roots result from the
soil interaction processes, while the effects of hydraulic nature derive from the significant reduction of
T content and degree of saturation of soil caused by the presence of grass. The problem of
hanical/hydraulic interaction between root and soil becomes crucial when the deep roots system bears the
purpose of fulfilling the primary function of erosion protection and, additionally, to contrast possible
ace instability events. From a mechanical point of view, the roots increase the shear strength of soil, that is
tly proportional to the average tensile strength of roots and to the rooting ratio AR /A. Plant roots will also
to increase the soil shear strength as they induce a significant reduction in content water, absorbed by the
themselves. The distributions curves of water content and suction vs. depth - linked by the hydraulic
tion curve - can be evaluated by numerical integration of the well-known Richards differential equation
1). Once the suction profile is known, it is possible to calculate the shear resistance of soil in partially
ated conditions, using one of the failure criteria proposed in the literature; finally, with reference to the
hieme of infinite slope, the safety factor may be calculated from equation. A typical installation example of
S Species with deep roots, aimed to erosion prevention and surface stabilization of slopes, was carried out in
€ in central Italyshown . In December 2004, a remarkably high and steep slope consisting of pyroclastites
g strongly altered basaltic outcrops developed a surface slide that blocked the underlying province road . A
months after the intervention, the grass plants completely re-naturalized the slope despite the unfavourable
logical and morphological conditions. Moreover, the deep root system was able to definitely stabilize the
T layer of the slope, blocking at the same time the erosion.
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