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We have been developing an advanced general-purpose
computational mechanics system, named ADVENTURE, which is designed to be able to
analyze a three dimensional finite element model of arbitrary shape over 100 million
Degrees Of Freedom (DOF) mesh. The ADVENTURE_Solid has been successfully implemented
on a single PC, PC clusters and MPPs with high parallel performances. Since the
software has become a quite large system, it is not easy to install or operate the
system on parallel machines by users. To solve this issue, in this project, the main
system including solver part is operated on the remote server like a cloud computing
and to operate such a system from a client PC through the network, the Web-based CAE
system is developed. As a large scale analysis, one model of 10 Million DOF is
performed.
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1 Sizes of analysis models

Model ~shape | Flanged pipe | Flanged pipe
(Large) (Huge)
Elements 2,159 006,684 2,275,194
Nodes 4,002 1,599,037 3,501,541
DOFs 11,037 4,704,900 10,345,692
Triangles
on surface 1,096 285,308 503,098
Nodes
on surface 550 142,699 251,549
Model file
IGES 355 KB 68.7 KB 68.7T KB
Mesh 201.7 KB 113.4 MB 264.6 MB
Displacement | 225.6 KB 92.0 MB 202.6 MB
Eqv. stress 92.8 KB 40.1 MB 89.1 MB
Surface file
Patch 252 KB 8.7 MB 15.9 MB
Patch group 8.0 KB 1.9 MB 3.3 MB
Displacement 21.8 KB 5.6 MB 9.8 MB
Eqv. stress 7.5 KB 1.8 MB 3.4 MB

2 Runtime(sec) of each procedure

Local Remote
Model L-shape | L-shape Pipe Pipe
(Large) | (Huge)
Make mesh 32 19 ars 1115
Send IGES - 0.05 0.2 0.2
AdvTriPatch 3.8 0.2 135.8 417.4
AdvTetMesh 2.0 0.6 190.6 610.0
Extract surface 0.01 31.8 67.1
Set B.C. 18 24 29 39
Reev. model - 0.1 3.0 7.0
1st Render 0.0 0.7 3.6
Pick object 0.0 20 6.0
Send BC - 0.0 0.0 0.0
FEM Solve 16 8 540 1340
Meake Adv. data 0.06 24.3 51.7
AdvMetis 0.1 0.1 22.7 10.6
AdvSolid 2.9 1.6 172.0 | 1204.4
Extract data 0.3 10.4 23.0
Visualize 9 10 27 54
Reev. model - 0.1 10.0 27.0
1st Render 0.2 3.2 T
Total 75 60 974 2548
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2 Visualize the result of a flanged pipe
model
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