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GSE SOFTWARE

General Structural Engineering SLAB ON GRADE

APPLICATION The soil-structure interaction is an important component in
GSE Concrete the design of a building or any structure in general. In order
to improve the productivity of SAFI users, an automatic slab

on grade generation function has been added.

FUNCTIONALITY
Automatic slab on grade generation

This function makes it possible to distribute the soil stiffness
to the slabs modeled by finite elements by the means of
equivalent springs. This allows for the complete analysis and
design of slabs, using a 3D model as well as the reinforced
concrete design tools from the SAFI GSE Concrete module.

With this function, users can generate and efficiently analyze
slabs of complex geometries.
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Soil-structure analysis is done considering the soil as a Winkler spring operating in compression only. The rigidity
brought by the soil is distributed to the joints of the plate’s elements composing the raft. The equivalent soil
rigidity is function of the subgrade modulus of the soil as well as the nodal tributary area of the plates.

The function in the SAFI GSE software automatically calculates the nodal tributary areas to save users' time. The
foundation can be supported by either: ground springs, regular springs, fixed supports, piles or imposed
displacements allowing flexible modeling for the user.
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The analysis of the model allows to calculate several important parameters for the design of the foundation.
While considering the various load combinations, the nodal displacements of the slab on the ground make it
possible to check the stability and deflections of the structure. According to the deflection, the stiffness and the
tributary area calculated for each of the nodes, the exerted pressure of the slab on the ground is calculated. This
data makes it possible to verify the sizing of the foundations by ensuring that the bearing capacity of the soil is
not exceeded.
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The use of the finite element method makes it possible to take into account the flexibility of the foundation and
its effect on the behavior of the structure. The use of unidirectional springs in compression makes it possible to
check the uplifting of the slab.

The SAFI GSE Concrete software supports several concrete design standards, including the ACI-318 American
standard and the CSA A23.3 Canadian standard. With the automated slab generation and design tools in the
GSE, the longitudinal reinforcement required to withstand bending forces is calculated according to the design
parameters defined by the user.

Also, verifications are done for the shear and punching forces acting on the slab. The 3D visualization of the
reinforcement is available in the SAFI GSE Concrete software.
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