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(Attachment 1) 
 

Unit 1 of the Fukushima Dai-ichi Nuclear Power Station

Report related to the Results of the Seismic Response Analysis for the 
Reactor Building and for the Equipment and Piping Important  to Seismic 

Safety using the Data Observed at the time of the 2011 Tohoku District – Off 
the Pacific Ocean Earthquake at Unit 1 of the Fukushima Dai-ichi Nuclear 

Power Station (Summary)

1. Introduction 
A large volume of observed seismic data was obtained on the reactor 

building base mat and at other locations at the time of the Tohoku District – 
Off the Pacific Ocean Earthquake, which occurred on March 11, 2011. 

Based on the directions (*) sent by the Nuclear and Industrial Safety 
Agency (NISA), Tokyo Electric Power Co., Inc. (TEPCO) conducted a 
seismic response analysis using this observed data regarding Unit 1 of the 
Fukushima Dai-ichi Nuclear Power Station (NPS) and submitted a report 
to NISA summarizing the analysis results for the reactor building and for 
the equipment and piping important to seismic safety. 

 
*Directions 

“Regarding the Action Based on the Results of the Analysis of Seismic Data 
Observed at Fukushima Dai-ichi and Dai-ni Nuclear Power Stations at the 
time of the 2011 Tohoku District – Off the Pacific Ocean Earthquake 
(Directions)” (05.18.2011 NA No.6) 

 
2. Reactor Building 

For the seismic response analysis of the reactor building of Unit 1 of 
the Fukushima Dai-ichi NPS at the time of the 2011 Tohoku District – Off 
the Pacific Ocean Earthquake, TEPCO conducted a seismic response 
analysis using the seismic data obtained on the reactor building base mat 
from the perspective of confirming the condition of the reactor building at 
the time of the earthquake. 

TEPCO established a model (Fig. 1) in order to properly express the 
characteristics of the buildings, structures, and soil for the seismic response 



- 2 -

analysis. 
The results of the seismic response analysis verified that the 

shearing strain of the seismic walls was a maximum of 0.14 x 10-3 
(north-south direction, 1F) and that the first bend in the skeleton curve for 
all the seismic walls showed the following stress and deformation (Figs. 2 
and 3). 

 

3. Equipment and Piping Important to Seismic Safety 
As to the large equipment, such as reactors, in the reactor building of 

Unit 1 of the Fukushima Dai-ichi NPS, TEPCO conducted a seismic 

Fig.1 Reactor Building of Unit 1 (Model)
図）

Fig-2 Shearing Strain of Seismic Walls
(north-south direction) 

Fig-2 Shearing Strain of Seismic Walls 
(east-west direction) 
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response analysis based on the data obtained at the time of the Tohoku 
District – Off the Pacific Ocean Earthquake as well as compared the 
seismic load, which was obtained from the seismic safety assessment 
conducted using the previous standard seismic motion Ss, with the seismic 
load obtained from the present results. 

The results of the comparison showed that, although the seismic load 
by the March 11 earthquake partially superseded the seismic load obtained 
from the seismic safety assessment, TEPCO assessed the safety of the main 
facilities that have the important safety functions related to “shutting 
down” and “cooling down” the reactor, and “sealing off” the radioactive 
materials. Furthermore, the results of the comparison showed the following 
for the assessment standard values of the calculated stress and other 
characteristics (Table 1). It can be presumed from these results that the 
main facilities that have important safety functions are in a condition 
capable of maintaining the safety functions during and immediately after 
an earthquake.   

Fig-4 Example of Seismic Response Analysis Model 
coupled with Large Equipment 
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 Reference: Summary of Seismic Assessment (Example of Main Steam 
System Piping) 
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*：Taking into account that the vertical floor response spectrum is roughly below that of the standard seismic 
motion Ss, although the horizontal floor response spectrum of the March 11 earthquake exceeds the standard 
seismic motion Ss in some cyclic bands, it is considered that the calculated values of the March 11 earthquake 
were below those of the standard seismic motion Ss. 


