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Fig.10-7  Simulation under real conditions

Part of the plant structure under real conditions, represented 
as a complex three-dimensional structure in graphical form. 
As indicated by the different component colors, the structure 
is an assembly of various parts.

Fig.10-8  Parallel distributed processing for the structural analysis of assemblies

 “K” computer is composed of 82944 nodes, each of which has one CPU with eight cores. 
This allows 663552 (=82944 (CPUs) × 8 (cores)) parallel computations.

10-4 Analyzing Structural Soundness using “K” Computer
－ Contributing to Infrastructure Maintenance with High Earthquake Resistance through the Structural Analysis of an Assembly －

The Center for Computational Science and e-Systems (CCSE) 
has established a principle that can greatly improve the certainty 
of the structural analysis of an assembly in seismic assessment 
by utilizing the state-of-the-art supercomputer, “K”.

Most industrial products are composed of multiple parts. 
When analyzing the soundness of an assembly, empirical 
knowledge and know-how are required for the handling of 
part joints. The need to achieve more realistic results for this 
soundness analysis prompted us to investigate technological 
developments to simulate the structure under real conditions 
(Fig.10-7). One of these developments is the “structural 
analysis of an assembly”.

Recently, the code for the structural analysis of an assembly 
which was developed by JAEA, was ported onto “K” to 
enable structures to be simulated under real conditions. 
In particular, the analysis of the resonance conditions of a 
structure, which are indispensable for the vibration analysis of 
an assembly, was performed simultaneously by using several 
calculation methods for several design proposals on “K”. 
This not only shortens the calculation time, but also dramatically 
improves the certainty of the calculation results (Fig.10-8). 

However, as conventional supercomputers do not have the 
computing ability to simultaneously process several huge 
datasets consisting of details of the many parts of assembled 
structures, computations are commonly performed by 
empirically selecting an analysis method. Therefore, based on 
R&D outcome, the use of “K” computer to compare the results 
of several calculation methods enabled us to significantly 
improve the rational analysis by achieving higher simulation 
accuracy for the first time. In addition, the simulation of an 
assembly vibration analysis, which used an observed seismic 
wave as the input wave, also succeeded. 

In the future, it is foreseen that this research will contribute 
to the advancement of seismic infrastructure maintenance. 
It will be utilized not only in the nuclear field, for example, 
for light-water and next-generation reactors, but also for 
industrial applications. 
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Technology in Japan (MEXT).

Computational Science and E-Systems Research

“K” (parallel supercomputer)

Distributed calculation
for analytical models to nodes

Distributed calculation
for algorithms to nodes

Simulating an analytical model
through first choice algorithm

・・・

・・・Core 1 Core 8 Core 1–8 Core 1–8 Core 1–8

Node_1 Node_N
Node_
N+1

Node_
82944

Simulating an analytical model
through second choice algorithm

1

0
(m)

Reference

Nakajima, N., Nishida, A. et al., Structural Analysis for Assembly by Integrating Parts, Proceedings of 22nd International Conference on Nuclear Engineering 
(ICONE 22), Prague, Czech Republic, 2014, ICONE22-30251, 9p., in DVD-ROM.


