
3.8.5-1 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

03/29/2013 

US-APWR Design Certification 

Mitsubishi Heavy Industries 

Docket No. 52-021 

RAI NO.: NO. 496-3735 REVISION 0 

SRP SECTION: 03.08.05 - Foundations 

APPLICATION SECTION: 3.8.5 

DATE OF RAI ISSUE: 12/01/2009 

 

QUESTION NO. 03.08.05-32: 

In its response to Part (a) of Question 3.8.5-13, MHI points out that the COL Applicant is 
responsible to demonstrate the structural integrity of the basemat during construction.  
Settlement calculations are to be made at several stages of the construction including 
immediate settlement, dewatering, and when applicable, longer term settlement.  If site-
specific settlements exceed those in the DCD standard plant, the COL Applicant must 
demonstrate structural adequacy.  For Part (b) of the question, MHI explains that settlement 
calculations are based on a "soft soil" site.  For Part (c) of the question, MHI states that since 
the magnitude of the bearing pressures under surrounding structures is less than ½ that 
under the R/B complex, the effects of these are not considered.  MHI points out that the 
layout of structures surrounding the R/B complex can vary with different sites.  As a result, 
the COL Applicant is responsible to assure that effects of settlement of any surrounding 
structures do not compromise the structural integrity of the R/B complex or to important 
safety equipment. 

The applicant is requested to provide the following information: 

1.  In the response( for Part (a) of the question, MHI states that "If the results of the site-
specific settlement investigation indicate construction settlements that are larger than 
those considered during the standard design, or if the site-specific construction 
sequence is different than the expected construction sequence considered in the 
standard design, the COL Applicant must demonstrate that the standard design of the 
basemat reinforcement is sufficient to ensure the structural integrity of the basemat 
under the site-specific conditions." The staff agrees with MHI that the settlement 
needs to be checked.  Per Subarticles CC-3561 and CC-3566 of ASME Section III, 
Division 2, the short term and long term settlements should be investigated.  However, 
the staff is not able to find the allowable short term and long term displacements 
specified in the DCD.  The applicant is requested to specify this information in the 
DCD for which the COL applicant is required to comply. 

2.  For Part (b) of the response, MHI indicated that the elastic subgrade coefficients of 
27.6 lb/in3 and 13.8 lb/in3 are used in the calculations of the immediate settlement 
and long term settlement, respectively.  As it has been discussed in the evaluation to 
the response to Question 3.8.5-12 of this RAI, these two coefficients are not 
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acceptable to the staff.  The applicant is requested to provide the rationale for using 
these coefficients. 

3.  For Part (c) of the response, MHI states that "The effects of the nearby structures are 
not considered in the analyses performed to address the effects of construction 
settlements on the standard design of the R/B complex common basemat.  Since the 
magnitudes of the bearing pressure under the surrounding foundations are less than 
half of the bearing pressure under the common basemat of the R/B complex, it is 
reasonable to expect that for the majority of candidate sites their effect will not be 
significant." The staff is not convinced by the reason given for not considering the 
effects of nearby structures.  The applicant is requested to provide numerical data to 
support the statement made above.  In addition, the applicant is requested to consider 
the flip side of their response, i.e., that the settlement of the surrounding foundations 
will be influenced by the common basemat because the bearing pressure under the 
common basemat is twice of the bearing pressure under the surrounding foundation.  
Is this effect considered for the standard plant design? 

Reference: MHI response to RAI 340-2004, dated 7/3/2009, MHI Ref: UAP-HF-09363, 
ML091900557. 
 

ANSWER: 

This answer revises and replaces the previous MHI answer that was transmitted by letter 
UAP-HF-10032 (ML100430770). 

1. Values for long term allowable differential settlements and rotations (occurring during 
the operational life) have been added to Design Control Document (DCD), Tier 2, 
Table 2.0-1 and Tier 1, Table 2.1-1 along with explanatory notes.  Total (i.e., 
occurring during construction and the operational life) allowable displacements are 
also listed in the two tables.  These values have been recalculated for the new layout 
of the Standard Plant structures, with common mat.  The updated values, calculated 
for the most deformable subgrade are listed in the answer to RAI 340-2004, Question 
03.08.05-13.  These deformations are considered to envelope results for any soil 
profile. 

2. Please refer to MHI’s updated response to RAI 496-3735, Question 03.08.05-31a(2). 

3. The effects of adjacent structures on the settlement are considered.  Please refer to 
the response to RAI 340-2004, Question 03.08.05-13, for additional discussion. 

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. 
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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. 


