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The Design Approach and Executive Summary, as well as other sections of MHI’s 
technical report MUAP-11020-P (R0), “Containment Internal Structure: Anchorage and 
Connection Design and Detailing,” describe the design criteria and approach for 
connections that involve the steel-concrete (SC) walls. The design of the containment 
internal structure (CIS) connections is based on either a full strength or overstrength 
connection. The full strength connection design approach is to design the connection to 
transfer the individual expected strengths of the weaker of the two connected parts. The 
overstrength connection design approach is to design the connection to develop 
significant overstrength with respect to the design forces (not expected strengths of the 
connected parts). As stated in the report, the overstrength connection design approach 
is used in “rare situations” where full strength connection “is not practical or feasible to 
provide a full strength connection.” The overstrength design approach requires the 
connection to be designed for 200% of the seismic loads and 100% of the non-seismic 
loads, and the approach is intended to provide high confidence of low probability of 
failure (HCLPF) for 1.67 times the SSE. The report also refers to the provision in ACI 
349-06 Code, Appendix D, Section D.3.6.3, where it allows in limited cases to design 
anchorage connections for nonductile behavior. In this case the ACI 349-06 Code 
provision requires the application of a reduction factor of 0.6 times the design strength of 
the anchorage connection. In order to ensure that the overstrength connection design 
approach is in accordance with the available guidance in SRP 3.8.3 and ACI 349 Code, 
and has sufficient strength for the various load combinations and for beyond design 
basis SSE loading, the applicant is requested to address the items listed below. 
  
1. The MHI approach for overstrength connection design for the anchorages that 
connect SC to reinforced concrete (RC) members utilizes the design provision for 
nonductile anchorage in ACI 349-06, Appendix D, Section D3.6.3. However, as indicated 
in the commentary to ACI 349-06, Appendix D, Section D.3.6.3, (1) ACI 349 encourages 
anchor designs to have a ductile-failure mode and (2) nonductile design should be 
limited to situations where a ductile-failure mode “cannot be achieved.” The staff 
interprets this to mean that nonductile connections should be avoided and only used in 
“rare situations,” as also stated in the MHI technical report. Therefore, to ensure the 
“rare” use of this type of connection design, MHI should provide (1) the locations and 
extent of the connections that will utilize the overstrength connection design approach, 
(2) the SC category types which will utilize the overstrength connection, and (3) whether 
the extent of the overstrength connection design approach is only used in the interface 
between the SC to RC connection area or includes the entire 2T connection region.  (2T 
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connection regions are designed to be no longer than two times the wall thickness (2T) 
from the edge). 
  
2. MHI should (1) confirm that the load demand factor of 200% will be applied not only to 
seismic loads but to all loads (i.e., seismic and non-seismic loads) in each of the load 
combinations and (2) confirm that this load demand factor is in addition to the strength 
reduction factor of 0.6, which is required by ACI 349-06, Appendix D, Section D.3.6.3. If 
not then further technical justification should be provided. 
  
3. Since the ACI 349 Code indicates that nonductile connections can be used in 
situations where a ductile-failure mode “cannot be achieved,” MHI should explain, for 
each loading type, why the design of connections with ductile-failure mode “cannot be 
achieved.” For moment capacity, as an example, explain why the anchor rod to faceplate 
connection cannot be sized and spaced so that they would develop the full strength of 
the faceplates. For shear capacity, explain why sufficient studs or shear plates cannot be 
connected to the baseplate at the SC to RC interface to develop the full shear strength. 
  
4. Since it would be desirable to avoid having the SC to RC overstrength connections 
govern the plant HCLPF, which is determined in a seismic margins assessment, MHI 
should provide justification to demonstrate that the 200% factor on demand loads is 
sufficient to preclude this from occurring. 
  
5. MHI should explain whether the future connection tests being planned will include 
overstrength type connections and whether these tests can show that the strength and 
ductility would be greater than what was assumed in design. 

 
 


