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Review of AREVA RAI 547 Advanced Response to Question 03.07.02-78 

April 13, 2013 

 

Item 1 

This item is reviewed under Section 3.7 scope. 

Item 2 

Item 2 of the RAI requested the applicant to provide a complete revision of FSAR Tier 2, 
Section 3.8.5.4.2, that clearly explains the ANSYS 3D FEM Basemat Foundation Model: its 
description, purpose, modeling characteristics, limitations, and differences with the ANSYS 
Fixed Base 3D FEM Superstructure Model. The markup of FSAR Section 3.8.5.4.2, provided 
in the advanced RAI response, does not adequately reflect the current design approach. This 
update in the FSAR is needed to ensure that the technical aspects of the updated basemat 
foundation model are properly documented for the design of the foundation. Therefore, the 
applicant is requested to update FSAR Section 3.8.5.4.2 to reflect the final design approach 
used, which should include the following information: 

• In the markup to FSAR Section 3.8.5.4.2, “Nuclear Island Common Basemat Structure 
Foundation Basemat,” page 3.8-134, a paragraph describing the ANSYS solid finite 
elements used to model the basemat was deleted. Since this information is important 
to understand the finite elements that were used to represent the basemat foundation, 
this description should remain in the FSAR or the applicant is requested to identify 
where it is included in the updated FSAR. 

• In the markup to FSAR Section 3.8.5.4.2, “Nuclear Island Common Basemat Structure 
Foundation Basemat,” page 3.8-135, the distribution and K0 values of the static springs 
are given in FSAR Table 3.8-13 for the generic soil cases. Since dynamic soil springs 
are also needed to determine the seismically induced forces for the design of the 
basemat and foundation walls, the applicant is requested to identify where the 
corresponding information for the dynamic springs are presented in the FSAR. Also, 
include the description and magnitudes of the static and dynamic soil springs for the 
other soil cases (hfub, hfbe, and hflb), used for design. 

• In the markup to FSAR Section 3.8.5.4.2, “Nuclear Island Common Basemat Structure 
Foundation Basemat,” Page 3.8-136, where a discussion is given on how the 
maximum seismic forces and moments are obtained from the nonlinear time history 
analysis of the ANSYS basemat model, there is a parenthetical reference to ANSYS 
SHELL181 elements. The reviewer’s understanding is that the basemat is modeled 
using solid brick elements. Since the FSAR description should accurately reflect the 
actual finite elements used in the foundation model, the applicant is requested to clarify 
the apparent inconsistency. 
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• In the markup to FSAR Section 3.8.5.4.2, “Nuclear Island Common Basemat Structure 
Foundation Basemat,” page 3.8-136, the following paragraph was deleted: “SSI 
analysis is performed using SASSI and a linear elastic 3D FEM model. The resulting 
soil loadings on the embedded walls and the tendon gallery are used as the basis for 
the design of these structural elements. The SSI analysis does not capture the 
nonlinear response of sliding and uplift. Any increases in loading due to sliding and 
uplift from the 3D basemat FEM is added to the SSI results. The analytical 
methodology is described in Section 3.7.2.3.1.4.” Since this information is important in 
understanding how the loads imparted on the NI foundation are developed, this 
description should remain in the FSAR or the applicant is requested to identify where it 
is included in the updated FSAR. 

• In the markup to FSAR Section 3.8.5.4.2, “Nuclear Island Common Basemat Structure 
Foundation Basemat,” pages 3.8-135 and 136, a description of the additional loads 
due to movement of the foundation from the nonlinear sliding and liftoff analysis is not 
provided. These additional loads are referred to by the applicant as “delta pressures” 
applied to the tendon gallery (TG) and other foundation sidewalls. Since this delta 
pressure loading is important for the design of the foundation walls, in particular to the 
TG, the applicant is requested to include this information in the updated FSAR. 

Additionally, the advanced response to sub-items (a) through (g) of RAI Item 2, did not 
adequately address the inconsistencies and obsolete information in the existing FSAR. The 
applicant is requested to address the following sub-items: 

• Item (a) of the response indicates that differences between the “NI Common Basemat 
Superstructure Model” and the “NI Common Basemat Structure Foundation Model are 
clarified in the markup to FSAR Section 3.8.5.4.2. However, the markup does not 
provide a description of the differences and does not mention the “NI Common 
Basemat Superstructure Model.” The applicant is requested to explain how this 
clarification has been done. 

• Item (e) of the response indicates that FSAR Section 3.8.5.4.2 markups clarify that the 
acceptability of the supporting soils is based on the results of the SASSI analysis 
(described in FSAR Section 3.7.2) and not the ANSYS basemat analysis. Explain 
where in the FSAR markup this clarification is provided. 

Item 3 

Item 3 of the advanced RAI response provides clarifications and supplemental information 
related to the design of the embedded walls and the TG walls. However, the advanced RAI 
response did not include the FSAR markups to incorporate this information. Therefore, the 
applicant is requested to provide a description of the design approach for embedded walls 
and TG walls in the relevant sections of FSAR Section 3.8 or Appendix 3E. The description 
should include the following: 
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• Description that the basemat and TG embedded walls are designed for the sum of 
static, surcharge, scaled SSI pressure, and “delta pressure,” with appropriate load 
factors, for all generic soil cases except 5aeh. 

• Description that this sum always bounds the passive pressure required by the sliding 
stability analysis, as stated in the RAI response (except for isolated cases with soil 
case 4uem, which do not control the design). 

• Description that the Bell Bend (hf) soil cases do not govern the design of the 
embedded walls and the TG. 

• Description that the scaled SSI pressure always bounds Wood's elastic solution. 
• Description of each of the components of the total lateral pressure (i.e., static, 

surcharge, scaled SSI pressure, and “delta pressure”) and how they are evaluated 
(especially the scaled SSI pressure and the “delta pressure”). 

• Description of how the computed total pressure is applied to the ANSYS Fixed Base 
Superstructure Model to perform the design of the embedded walls. 

• Description of the design for the TG walls for rock case 5aeh including design 
approach and pressure loading. 

Item 4 

The applicant has deferred the response to this Item 4 to RAI 155 Question 03.08.04-6.  
Therefore, this item is closed but raised issues unresolved. 

Item 5 

Evaluation is subsumed in Item 3. 

Item 6 

No further information is needed. 

Item 7 

No further information is needed. 

 


