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« 3D simulation of excavation, damage, re-saturation and Darcy
flow in a waste storage repository,

» Deformations of a complete core during several irradiation
cycles,

Multi-scale slh
Multi-physics « Extension and stop of a crack in a pressure vessel after a
::;:'I:‘:a““ thermohydraulic transient,
« Computation of the leak flow in the containment,
e « 3D crack propagation in a rotor,
i i « Simulation of a complete shaftline ...
Dynamics

Acoustics
Fluid forces
SFSI, SSl...
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UnnmHapmryeckmt pesepsyap, YacTMYHO
3aMNoJ/IHEHHbIN }XUAKOCTbIO.

H=0.231M
h=b-H
R=0.07725 ™M

e =0.0015™m
b=0;0.697; 1.0

CBOMCTBA }UAKOCTU:
CkopocTb 3ByKa: c=1500 M/c
MnoTHOCTb: Pe=1000 Kr/Mm3.

CBOMCTBA LUJIMHAPUYECKON 0BOJIOUKM:
Mopaynb OHra: E =2,05-10"" MNa,
KoaddpuuymeHT lNyaccoHa: v = 0.3
MnoTHOCTb: p=7800 Kr/m3.
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JlonyuweHuna

KUAKOCTb ABNAeTCSA:

o M\aeanbHOM (T.e. 6€3 yyeTa BA3KOCTH)
« bapoTtponHou, T.e.
p=p-c’

o be3BuxpeBoMn, T.e. CyLECTBYET NOTEHLMAN NEPEMELLEHUM (P TAKOU, YTO
ngo
P=p —5
ot

KOHCTpYyKUMA:

ByAeM cunTaTb KOHCTPYKLMIO 3/1aCTUYHOM, T.€. YTO OHa OCTaeTcA B 06/1aCTM MaJlbiX
aedopmaumm.
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MaTemaTnyeckoe onmcaHme

CBob6ogHas NOBEPXHOCTb
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- MaTpumua KeCTKOCTN KNAKOCTU

- MaTpumua macc XMaKoCTu

- MaTpumua CBA3N KNOKOCTU N KOHCTPYKUUN

- MaTpM1LA B3aUMOAENCTBUA }KUAKOCTU U KOHCTPYKLNK
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MESH

Nodes: 27131
Elements: 35910
TRIA3: 189
QUADA4: 10521
PENTAG6 : 2520
HEXAS : 22680
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be3 »xmnakoctm b=0

b=0
i |j| Experiment[1] Analitical [1] FEM [1] FEM Code_Aster
PasHMLa NO PasHuua no
CpaBHEHUIO C
YacroTta CpaBHEHUIO C YacroTta YacTtoTta | PasHuua sKcn,
YacToTa, Iy QHA/INTUYECKU
, Iy, 9KCMNEePMMEHTOM, , Ty, , Iy, %
% M peLleHunem,
%
113 616 633 -2.7% 633.6 0.1% 634.0 2.9%
112 708 814 -13.0% 814.6 0.1% 814.7 15.1%
114 945 947 -0.2% 947.6 0.1% 948.4 0.4%
1|5 1479 1480 -0.1% 1481.1 0.1% 1481.3 0.2%
214 1628 1648 -1.2% 1650.3 0.1% 1648.7 1.3%
111 - 1827 - 1826.6 0.0% 1826.4 -
2|5 1851 1839 0.7% 1842.1 0.2% 1838.2 -0.7%
2(3 1969 2029 -3.0% 2029.6 0.0% 2029.3 3.1%
116 2151 2154 -0.1% 2158 0.2% 2155.4 0.2%
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dopMbl KonebaHu 060/104KM ANA
cnyyas b=0
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storage tank partially filled with water: FEM and measurement // J. Sound Vib. 1996. Vol. 193, No. 3. P. 669-690.
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[TonHbIM pe3epsyap b=1

b=1
il Experiment [1] FEM [1] FEM [2] FEM Code_Aster
YacToTa, I, YacroTa, Iy | YacToTa, Ny, Hach:Ta, ZaK?’C'::I;a P?;; V(IJ/:"a Pa[];]l-: V:,/Il')"a

113 388 400.6 398.3 387.2 -0.2% -3.4% -2.8%
112 421 482.1 477.4 466.4 10.8% -3.2% -2.3%
114 628 633.2 629.9 611.9 -2.6% -3.4% -2.9%
115 1027 1033 1025.8 1000.3 -2.6% -3.2% -2.5%
2|4 1094 1110.6 1104.1 1071.5 -2.1% -3.5% -3.0%
111 - 1038.6 - 1105.8 - 6.5% -
2|5 1245 1286.9 1291.5 1244.6 0.0% -3.3% -3.6%
213 1299 1304.2 1280.1 1251.0 -3.7% -4.1% -2.3%
116 1546 1561.3 1546.6 1504.3 -2.7% -3.7% -2.7%
2|6 1748 1762.6 1737.2 1680.1 -3.9% -4.7% -3.3%
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i=1,j=2 i=1,j=3 i=1,j=4 i=1,j=5 i=1,j=6
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i=2,j=3 i=2,j=4 i=2,j=5 i=2,j=6

dopMbl KoslebaHMIM 060/1I04KMU AN
cny4as b=1

[1] Maxuch T., Horacek J., Trnka J., Vesely J. Natural modes and frequencies of a thin clamped-free steel cylindrical
storage tank partially filled with water: FEM and measurement // J. Sound Vib. 1996. Vol. 193, No. 3. P. 669-690.
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YacTMYHO 3aMNOJIHEHHbBIN Pe3epBya
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0 b=0,697

dopMbl KonebaHuM 060/104KM ANA
cny4asa b=0,697

b=0.697
i Experiment [1] FEM [1] | FEM [2] FEM Code_Aster
Yacrora, qac::Ta' qac;:Ta' qac;:Ta, PasHmt;)a 3Ken, Pashuua [1], % P?;;vl:a

113 522 543.1 538 541.4 3.7% -0.3% 0.6%
112 582 672.7 664.5 669.5 15.0% -0.5% 0.8%
1|4 798 806 799.1 803.1 0.6% -0.4% 0.5%
1|5 1196 1188.4 1178.8 | 1181.9 -1.2% -0.6% 0.3%
24 1244 1253.2 1239.2 | 1250.3 0.5% -0.2% 0.9%
1)1 - 1407.4 - 1419.6 - 0.9% -
2|5 1394 1425.3 1535.7 | 1419.6 1.8% -0.4% -7.6%
213 1546 1553.8 1412.2 | 1549.4 0.2% -0.3% 9.7%
116 - 1679.7 1657.3 | 1665.4 - -0.9% 0.5%

[1] Maxuch T., Horacek J., Trnka J., Vesely J. Natural modes and frequencies of a thin clamped-free steel cylindrical
storage tank partially filled with water: FEM and measurement // J. Sound Vib. 1996. Vol. 193, No. 3. P. 669-690.

[2] boukapeB C.A., J/lekomues C.B., MaTtBeeHko B.I1. Y1cneHHoe MoaennpoBaHWe NPOCTPAHCTBEHHbIX KOJIe6aHUM
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BbIBO/Ib!

[laKkeT MOYKHO MCMNOIb30BaTb B KAYECTBE a/IbTEPHATMBbLI KOMMepYecKomy [10.
MMeeTcsi BO3MOXKHOCTb MoJly4aTb MaTpULy NPUCOEANMHEHHbIX MacC.

I'IonyquHble pe3y/ibTaTbl MOKA3biBAkOT TO4YHOCTb, AOCTAaTOYHYIO AJ1A4 pelEeHNA
CZ10XKXHbIX MHXKEHEPHbLIX 3a/a\.
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