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QUESTION NO. 03.08.04-20: 

In DCD Subsection 3.8.3.4, the fifth paragraph (Page 3.8-38) states, “For thermal loads, 
design forces are calculated by multiplying the reduction ratio α, considering the reduction of 
stiffness by cracking to the result values of above analysis. The reduction ratio α is set to 0.5 
as the reduction ratio of flexural stiffness caused by cracking for the typical member. For 
example, the flexural stiffness of cracked section for 48 in. wall with 0.5 in. plates assuming 
zero tensile strength of concrete is 22.2 by 109 lbs-in.2/in., and the reduction ratio calculated 
by this value and elastic flexural stiffness (47.5 x 109 lbs-in.2/in.) is 0.47.” 

The applicant is requested to provide the following information: 

(a) The example given above indicated that α is 0.47 for 48-in walls. What are the 
values of α for the 56-in and 39-in walls? Provide justification for using 0.5 for all 
three walls. 

(b) α is the reduction ratio for the flexural stiffness. DCD Table 3.8.3-4 (Page 3.8-92) 
indicates that the same value of α, 0.5, was applied to the axial stiffness and 
shear stiffness as well in the analyses. Provide the technical basis and data to 
show that the reduction factors for the axial stiffness and shear stiffness are 0.5. 

(c) Provide test data that substantiate the values of the reduction factor α as stated. 
 

ANSWER: 

This answer revises and replaces the previous MHI answer that was transmitted by letter 
UAP-HF-09360 (ML091900558). 

Parts (a) and (b) 

Steel-concrete (SC) modules no longer use a uniform reduction factor of 0.5 in the design.  
The seismic response obtained from site-independent soil-structure interaction (SSI) 
analyses of reactor building (R/B) complex structures considers the reduction of stiffness of 
the containment internal structure (CIS) due to cracking of concrete in the SC modules.  



3.8.4-2 

Technical Report MUAP-11018, Rev. 1 provides the three dimensional dynamic finite 
element (FE) modeling approach for the CIS and the SC module test data and analysis that 
provide the basis for the stiffness and damping values that are considered in the design.  
Technical Report MUAP-11013, Rev. 2 provides a description of the overall design and 
validation approach taken for the CIS. 

Part (c) 

The SC module design no longer uses a uniform reduction factor of 0.5.  The stiffness and 
damping values used in the seismic analysis are provided in Technical Report MUAP-11018, 
Rev.1.  DCD Tier 2, Table 3.8.3-4 provides a summary of these stiffness and damping 
values, which is consistent with the values provided in Table 7-1 of Technical Report MUAP-
11018, Rev 1.  Justification and test data substantiating the stiffness and damping values are 
provided in Technical Report MUAP-11018, Rev. 1, and Technical Report MUAP-11013, Rev. 
2. 

Impact on DCD 

There is no impact on the DCD. 

Impact on R-COLA 

There is no impact on the R-COLA. 

Impact on S-COLA 

There is no impact on the S-COLA. 

Impact on PRA 

There is no impact on the PRA. 

Impact on Technical/Topical Report 

There is no impact on the Technical/Topical Report. 
 

This completes MHI’s response to the NRC’s question. 

 


