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Modelling of masonry structures by
NSCD discrete element method ;

Finding an adequate formulation of the
average stress tensor in rigid blocks ;

Criterion for blocks substitution ;
Numerical example ;
Conclusion and perspectives.




« Masonry structure = granular material

 Rigid or deformable blocks+interaction
laws



Discrete approach with
Deformable blocks

Advantage : Ability to introduce the
behaviour of the blocks (elasticity,
plasticity...) and damage criterion

Drawback : More unknown variables, more
calculation time

Example : a 85 block wall, 300 time steps

Deformable blocks : 1mn48s (8FEM TRI3 by block)
Rigid blocks : Omn27s
‘ Comput. time(Deformable) = 4*Comput. time (Rigid)



Pont du Gard, France,
.35 000 blocks
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Pont Julien, France, 1 200 blocks




MIXED ‘DEFORMABLE /RIGID” APPROACH

NON CRITICAL ZONES == RIGID




The static definition of the average stress tensor
in the case of rigid blocks ‘loses’
Its symmetry in dynamic cases.

!

Necessity to take into account the inertial
forces in the expression of the ‘stress tensor’
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Ratio of dynamical contribution to non diagonal term
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o ,oq Major and minor
stress components, respectively

Mohr-Coulomb’s criterion, (1773) , Pegon et al, 2001:

Rc , Ry compressive and

tension strength, respectively

Hoek and Brown criterion, (1980) :

JM(Reo ) +RRT)
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NUMERICAL EXAMPLE



Calculation time versus ratio of meshed layers
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Conclusions and
perspectives

 The rigid calculation is fast but gives average information on
the blocks ;

 The deformable approach is more accurate but more « time
consuming »

» The mixed approach is well adapted to large samples ;

 The average stress tensor in rigid blocks takes into account
the inertia forces and allows to study dynamic cases with a
mixed approach

» Real case structure modelling are possible
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2nd relation of dynamics
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