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QUESTION NO. 03.08.03-08: 

The US-APWR design makes extensive use of modular construction. In particular, walls 
inside the containment vessel and other Seismic Category I structures are constructed of 
steel concrete composite components, identified as SC modules. These SC modules use 
two steel faceplates separated by web plates or other means and are shop fabricated and 
then shipped to the jobsite, where they are welded together to form large assemblies which 
are then fastened into place in the structure. Concrete is then placed in the space between 
the faceplates. The faceplates act as the primary steel reinforcing for the composite section. 

At the present time, US codes and standards, such as ACI-349, do not explicitly cover this 
type of design and construction. In Subsection 3.8.3.4.5, “SC Modules Design and Analysis” 
of the US-APWR DCD. p. 3.8-41, it states that, “SC modules are designed as reinforced 
concrete structures in accordance with the requirements of ACI 349 (Reference 3.8-8), as 
supplemented in the following paragraphs.” 

The applicant is requested to provide the following information: 

In the absence of specific U.S. code requirements and guidance for the SC module, more 
information is needed for the staff to evaluate the adequacy of the design method for these 
SC module structures. The most important information is the applicant’s demonstration that 
its design method for the SC module structures was derived from, or substantiated by, test 
data that is cited in the DCD. Include a summary of results of tests of SC modules cited in 
the DCD and how these results support the design approach. Additional information should 
include more detailed descriptions of any specific additional requirements and criteria which 
were used in the design of these SC modules, which are different from the ordinary 
reinforced concrete structures that are covered by ACI 349. Provide more explicit information 
in the following areas, including a discussion of why the direct and sole use of ACI 349-06 for 
some items (such as for Design for In-Plane Shear) results in an structure that has, as a 
minimum, a level of structural integrity as that of a reinforced concrete shear wall of similar 
dimensions and level of steel reinforcement: 

 Overall structural design and behavior of the SC modules 
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 Design of connections between adjoining SC modules, including corner joints. 
(Describe how continuity of the concrete and steel faceplates are preserved at these 
joints.) 

 Design for in-plane shear 
 Design for out-of-plane shear 
 Design of shear studs 
 Design of web plates 
 Design of steel faceplates 

In addition, it is the staff’s understanding that floor slabs supported on the top of the SC wall 
modules are designed as conventional reinforced concrete slabs, not as composite steel 
concrete slabs. Provide confirmation of this observation. 
 

ANSWER: 

This answer revises and replaces the previous MHI answer that was transmitted by letter 
UAP-HF-09278 (ML091590202).  

Technical Report MUAP-11013, Rev. 2 provides an overall summary of the analysis and 
design methodology for steel concrete (SC) modules utilized in the containment internal 
structure (CIS).  Technical Report MUAP-11013, Rev.2 also references a series of 
supporting Technical Reports as summarized below.  These Technical Reports include the 
methods for applying the American Concrete Institute (ACI) 349-06 design approach, 
additional detailing requirements specific to SC modules, and a summary of testing results 
that confirm the conservativeness of the US-APWR SC module design. 

Technical Report MUAP-11018, Rev. 1 presents the stiffness and damping values used for 
analysis of the CIS, including consideration of cracking of concrete. 

Technical Report MUAP-11019, Rev. 1, presents the design criteria for the design of SC 
walls including detailing requirements (i.e. studs and tie-bars) and application of ACI 349-06 
code for individual loading demands (i.e., axial tension, out-of-plane flexure, in-plane shear, 
out-of-plane shear, etc.).  Technical Report MUAP-11019, Rev. 1, also details the procedure 
for consideration of the combination of load demands for design of SC wall elements, such 
as the faceplates and tie-bars. 

Technical Report MUAP-11020, Rev. 1, presents the design and detailing requirements for 
connections involving SC walls (i.e., corner joints and anchorages). 

Technical Report MUAP-11005, Rev. 1, presents the historical experimental database of SC 
wall tests conducted and summarizes their applicability to the US-APWR design.  
Furthermore Technical Report MUAP-11013, Rev. 2, Appendix B, summarizes the 
confirmatory physical testing that was performed based on the configuration of the US-
APWR SC walls. 

Floor slabs, which are supported by the SC wall modules, are designed as conventional 
reinforced concrete in accordance with ACI 349-06. 

Impact on DCD 

There is no impact on the DCD. 
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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. 

 


