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QUESTION NO. RAI 03.07.02-01 (03.07.02-01):

The seismic analysis methods described in section 3.7.2.1 of the DCD state that the methods conform to
the requirements of SRP Subsections 3.7.1 and 3.7.2 and generally to industry standard ASCE 4-98. The
staff has not reviewed and endorsed ASCE 4-98 for this application. Currently this ASCE standard is
under revision. The applicant need to provide justification independent of ASCE 4-98 in all instances
where this standard is relied upon as the basis for seismic analysis. The lumped mass stick models
described in Section 3.7.2.1 of the DCD use frequency-independent impedance functions for the half-
space modeling of the soil media. The SRP acceptance criteria 3.7.2.11.4 state that for the half-space
modeling of the soil media, the lumped parameter (soil spring) method and the compliance function
method are acceptable provided that frequency variation and layering effects are incorporated. Provide
justification including studies and test data for using frequency-independent impedance functions for the
half-space modeling of the soil media.

ANSWER:

This answer revises and replaces the previous MHI answer that was transmitted by letter UAP-HF-09188
(ML091320443).

The methodology used for site-independent seismic response analyses has been revised to consider the
frequency dependence of soil-structure interaction response instead of using frequency-independent
impedance functions for the half-space modeling of the soil media. As described in DCD Subsection
3.7.2.1, ACS SASSI was used for seismic response soil-structure interaction (SSI) analyses of the three-
dimensional dynamic finite element (FE) models of the reactor building (R/B) complex, embedded in
backfill and founded on generic layered subgrade profiles. ACS SASSI employs the complex response
method and FE technique to solve for the seismic response of the soil-structure interaction system in the
frequency domain. This approach captures the frequency dependence of the SSI system and addresses
the effect of the layering of the subgrade. DCD Subsection 3.7.2.4.4 provides a discussion relating to
site-independent SSI analyses. DCD Subsection 3.7.1.3 describes the generic subgrade profiles used as
input for the seismic response analyses.

Technical Report MUAP-10006, Rev. 3, defines the seismic standards that the seismic response SSI

analyses are based on, including SRP 3.7.1. The SRP is supplemented with ASCE 4-98 as necessary to
establish industry practices where appropriate. ASCE 4-98 is used to provide guidance on the effects of
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cracking on reinforced concrete shear wall structures as discussed in Technical Report MUAP-10006,
Rev. 3, Section 02.4.2.1. Reduced stiffness values from ASCE/SEI 43-05 were used in the analyses to
include the effects of cracking on reinforced concrete shear wall structures.

Table 1 below has been provided to describe the basis for each instance where ASCE 4-98 is referenced
in the DCD.
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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 Report

There is no impact on a Technical/Topical Report.

This completes MHI's response to the NRC’s question.
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