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Extended Abstract 

The design of geotechnical structures is a process which requires Ground Investiga-

tion to define the Ground Model that is a model of the ground comprising all the fea-

tures that are independent of the geotechnical structure itself, followed by the concep-

tion of the Geotechnical Design Model needed for the safety and serviceability verifi-

cations. The procedure always implies an amount of engineering judgement, that be-

comes more and more influent with the increasing of the complexity of the geotech-

nical problem, such as designing with non-homogeneous ground and in presence of 

discontinuities. This is the case when a geotechnical structure falls in Stiff Jointed 

Clays where, likewise for rock engineering,  the presence of discontinuities makes the 

properties evaluated at the scale of the sample scarcely representative of the behavior 

of the soil mass. This paper presents the process followed for the design of an embed-

ded retaining wall to protect a road in a landslide prone area in Stiff Jointed Clay 

formation. The adopted approach aims at showing how the definition of an appropri-

ate Geotechnical Design Model allows the adoption of a calculation model that in-

cludes most important aspects governing the safety of the work without unduly com-

plications. In particular, the paper will clearly show the close relationship between the 

geometrical arrangement of the discontinuities, the geometry of the potential collapse 

mechanisms  and the operational strengths to be used in the calculation models. For 

example, when the discontinuities are oriented as the slip direction of the wedge (ac-

tive or passive), the operational shear strength of soil is the strength available along 

the discontinuities; on the other hand, when the slip mechanism does not activate 

discontinuities, the peak strength of the intact soil becomes operative. Having in mind 

the relationship between the geometry of the collapse and soil strength, it is clear that 

different shear strength values hold for the formation depending on the pattern of 

discontinuities within the soil mass. When these conceptual boundaries are considered 

for establishing a Geotechnical Design Model truly representative, the selection of a 

calculation model is a relatively simple issue. In the given example the retaining wall 

has been analysed by mean of the subgrade reaction model, in principle not able to 

capture the complex behavior of a stiff jointed ground. Nevertheless, results from the 

monitoring of the wall proved the suitability of the final design and the prediction of 

its response resulting from such simple modelling. 
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In perspective, the presented example is an occasion of verifying the applicability of 

the second generation of the Eurocodes to complex geotechnical situations, being in 

the new draft the geotechnical complexity specifically accounted when setting the 

Ground and the Geotechnical Models. In particular, the difference between ground 

properties assessed as specified fractiles of a statistical distribution of experimental 

values  (i.e. the characteristic value) and those selected directly as cautious estimates 

by the designer (i.e. the nominal value) is clearly identified. In this way, when dealing 

with geologically complex formations, the judgement of the geotechnical expert is 

formally considered by the standard. Similarly and more important when dealing with 

complex formations, ground complexity and the quality of the ground investigation 

affects directly the value of partial factors when the reliability of the design is veri-

fied. 
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