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Towards Convergence of
Technical Nuclear Safety Practices in Europe

SMART 2008 benchmark

= Number of nodes : 4092
SMART 2008 specimen Finite element model » Slabs and walls : 7540 shell elements
= Beams and columns : 461 Euler Bernoulli beams
= Footing : 260 shell elements
= Linear elastic concrete :
¢ E=32000 MPa

G 20} ov=02

‘ © p=2435 kg/m?

= Interaction between model and shaking table is
not considered (displacements and rotations are
constrained)

am (15 cm x 325 am)

o Bares = CAST3M Software (2007 version)
| - =\ = Computation by e
0 12 o = Static, modal and implicit time history analyses

X 075
Wall#vo1 Wall#v02

= Rayleigh damping , aM+bK (n= 5%
for frequencies 9.01 Hz and 15.91 Hz).

Fundamental modes (self-weight + additional masses)

]

1% mode f=9,01 Hz 2" mode f=15,91 Hz 3“mode f=31,42 Hz 4t mode f=31,99 Hz
Effective mass ratio Effective mass ratio Effective mass ratio Effective mass ratio
x‘v‘z x‘v‘z x| vl z X | v oz
542% 93% 0% 17,7%|54,7% 0,1% 14% | 81% 59% 08%  26% ‘55-5%
General torsor (xg= 1.28 m, yg =092 m, zg =0 m) Maximum principal stresses for wall V01-V02
(self-weight + additional loadings) (seismic direction Ex + gravity loads)
Ex (Ey): seismic loading along X (Y) direction only + gravity load Maximum value on both faces of the wall, during the seismic
loading
MPa
Fx (kN) | Fy (kN) | Fz (kN) [Mx (kNm) My (kNm)|Mz (kNm) 0
2
S(-iub) 9341 | 1816 | 447,69 | 6605 & 23563  -0,95
S (-.u)| 57,33 | 7923 | 44657 | -238,04 | -136,46 | 3512 4
S| 8310 | -116,29 | 45523 | 287,85 | -223,64 | -10,52 6
2928 | 123,68 | 444,09 -32576 7746 | 3148 8

12

Sa(g)

Prospects :
Create a hybrid modelling, combining :
o 5 10 15 20 25 30 35 40 45 50 . . .
= solid elements for structural junctions,
Freq (Hz)

= shell and beams elements for the rest of the specimen.
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