Both 2D and 3D FE Models were used. The 3D option, utilizeded to accurately represent the complex geometry of the
pavement and inelastic mechanical behaviour of the slab, was also performed for evaluating the effectiveness of a simpler
equivalent 2D approach, to be friendly used for the design of PDSE slabs in common engineering practice.
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The concrete response at failure was described using the Mohr-Coulomb criterion (friction angle = 65° and
cohesion = 2.0 MPa), whereas the soil behaviour was modelled using linear and non-linear elastic springs, whose
calibration was performed on the basis of plate test results and back-analysis of full scale test
The trend of vertical displacement for the typical case of PDSE slab resting on subgrade S1 (height = 260 mm plus
50 mm of casted concrete) are shown on the right. Elastic and elastoplastic analyses were performed and referred
to as fem_23a and fem_23b respectively. The overall behaviour of PDSE pavement has been compared with that of
the classical configuration formed by the full concrete slab, characterized by an equivalent thickness of 75 mm,
cast necessarily on the gravel subgrade .
Below P, = 30 kN, the overall behaviour of the classical full slab on the gravel layer can be considered as totally
equivalent to the PDSE pavement, which can be easily modelled with 2D shell elements interacting with the soil and
PDSE Full slab characterized by non linear springs.
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Comparing the results from 3D analyses with the equivalent 2D approach it is possibile to propose an equivalence between the | ,
minimum thickness s, of the concrete slab cast above PDSEs and the thickness of the classical full slabs_: s. = flks ,.)s .. -

The homogeneization ratio f depends on the shape of the PDSE, on soil stiffness and on minimum thickness s,, of the above cast
concrete. The major advantages of using PDSEs, due to their particular dome shape, are obtained with thickness s  in the range
40+80 mm, beyond which the dome effect decreases significantly towards a mechanical behaviour typical of the full slab withs=s .
Stiffness equivalence holds only within the concrete linear response and the results of the above analysis may be applied to other
cases only where the above hypothesis is satisfied. The Figure on the right illustrates the trend of f as a function of s, for both L T T —"
subgrades S1 and S2, in the case of stiffness k.,= 80 Nfcm®and k., =200 N/cm™ ol

CONCLUSIONS Equivalent thickness ratio

- Within serviceability conditions, the DPSE pavement showed a stiffness comparable to that provide by the classical full slab posed on a granular interface layer;

-The PDSE pavement behaviour is characterized by a punching mechanism whereas classical full slab shows a continuous hardening up to larger loads;

- 3D elasto-plastic finite element analysis was capable of modelling soil-dome shaped pavement interaction, even approaching failure conditions;

- On the basis of experimental test results and of 3D finite element analysis, a simpler and quicker 2D finite element approach has been evaluated, by introducing an
equivalent thickness to reproduce the response of the complex dome shaped slab;

-For loads within serviceability conditions, the simpler 2D analysis coupled with non-linear hyperbolic springs seems to be able to describe the PDSE pavement
behaviour and can be proposed as simple and economical methods for of this type of pavement design.

- The effect of subgrade stiffness seems to play any relevant role in serviceability conditions for this type of pavement, that is, if natural subgrades were not
excessively poor, then PDSE elements can be posed directly onto the compacted natural soil, thus saving the interposition of the granular layer.




