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QUESTION NO. 03.08.03-78: 

Section 8.2 of the MHI Technical Report MUAP-11019-P (R0) discusses design equations 
for combined axial tension, flexure, and in-plane shear. Section 8.3 of the report discusses 
design equations for combined axial compression, flexure, and in-plane shear. To ensure 
that the equations are acceptable for use in the design of the SC members, provide the 
information requested below. 

1.  For seismic force demand calculations, explain whether the SRSS directional combination 
method is used (not the 100-40-40 combination method) and whether the combination 
method used is consistent with RG 1.92, Rev. 2. 

2.  Considering that the sign of all seismic forces is eliminated when using the SRSS 
combination method, explain whether both sets of equations, for combined axial tension 
and axial compression with flexure and in-plane shear, will be used when evaluating the 
design for seismic force demands calculated using the SRSS combination method. 

3.  The equations in Section 8.3, which consider both axial compression and flexure, are 
developed based upon yielding of faceplates in tension. Considering that the faceplates in 
tension may not yield when the compression force applied to the member is large enough, 
explain how the cases with non-yielding faceplates in tension which consider axial force 
and bending moment interaction(comparable to column P-M interaction diagram) are not 
evaluated. 

4.  Unlike reinforced concrete sections with distinct areas of steel in the x and y directions, 
the SC members have a single faceplate on each face. Therefore, explain why equations 
8.2-4 and 8.3-4 check whether Ax

available is greater than Ax
required separately from the 

Ay
available versus Ay

required. This approach is in effect double counting the provided steel in 
both directions. The faceplates are actually subject to plane stresses in two directions 
simultaneously, which the present design equations do not consider. 

 

 



3.8.3-2 

ANSWER: 

This answer revises and replaces the previous MHI answer that was transmitted by letter 
UAP-HF-12108 (ML12138A217). 

1. The containment internal structure (CIS) seismic force demands are calculated 
using the square root sum of the squares (SRSS) method for combining the three 
directional responses, in accordance with Section 2.1 of Regulatory Guide (RG) 
1.92, Revision 2.  The 100-40-40 method is not used. 

2. All load combinations involving seismic loading (Ess) are considered twice for the 
design; once with positive seismic and once with negative seismic.   

3. The criterion for high compression loading is presented in Technical Report 
MUAP-11019, Rev. 1, Section 8.6. 

4. Steel concrete (SC) walls are reinforced with steel faceplates.  These steel plates 
extend in both directions and replace orthogonal grids of rebar in reinforced 
concrete walls.  Since the steel plates are a continuum two dimensional structure, 
they resist stresses in orthogonal (x- and y-) directions.  

The design philosophy presented for combined force is presented in Section 8 of 
Technical Report MUAP-11019, Rev. 1.  The Tresca yield criterion is used to 
account for the yielding behavior of the steel faceplate as described in Technical 
Report MUAP-11019, Rev. 1, Section 8.3.  The area of steel required for each 
faceplate is determined per Technical Report MUAP-11019, Rev. 1, Section 8.4, 
8.5, or 8.6 depending on the signs and magnitudes of the membrane axial 
demands relative to the balance point.  The manner in which faceplate biaxial 
stresses are addressed is described in Sections 8.2, 8.3, and 8.6. 

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. 


