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ABSTRACT

The purpose and function of Shield Building (SB) is designed to shield containment from potential
environment impacts, such as protect containment against seismic, tornado, tsunami/flooding events etc.
Seismic event, due to its high intensity and severity, results in great impact on SB cylindrical wall, which
structurally speaking can be designed as reinforced concrete wall (RC wall) and steel concrete composite
wall (SC wall). Among the key considerations of SB cylindrical wall seismic design, the seismic shear
characterization and evaluation are critical because its complexity, and lacking of specific code guidance.
To assure the design adequacy and prevent shear failure, the design philosophy of SB cylindrical wall is
established in a way that “shield building should survive severe earthquake without collapse and therefore,
any brittle failure modes, such as shear or torsion should be avoided or suppressed”. The conclusions of
this paper is focused on SB cylindrical wall shear analysis and design to: (1) characterize the shear stress
conditions in RC, SC cylindrical wall subjected to the major lateral loads (i.e. seismic loadings); (2)
investigate and compare the shear reinforcement working mechanism both in RC and SC wall; (3)
comparison of available test data and code requirements for SC cylindrical wall design.

INTRODUCTIONS

Shield building (or reactor building) as part of the generic containment structural systems are designed
and constructed by following nuclear safety-related code and standard to ensure that this part is designed
and constructed to be a robust system when subjected to any considered loading conditions and its worst
case scenario. As well known, the design code/standard and practical provisions for civil and industrial
concrete structure are well established through standard industrial codes (i.e. ACI, IBC FEMA etc.). But a
wide scopes of nuclear safety-related structures, such as containment, shield building (reactor building)
design are following exclusive code/standard (i.e. ACI349) authenticated in nuclear industry. This
situation often time lead to quite a bit uncertainties due to some engineering assumptions and required
engineer judgments in detailed design practice. Even though ASME III Div.2 Article cc (ACI359) can
give detailed guidance on concrete containment design, the specific design provision and procedures for
concrete cylindrical shield structure design are largely unclear both in ACI318 and ACI349, especially
with the application of steel-concrete composite (SC wall) and modularization construction technique in
such type of structure. This paper is contributed to summarize provisions and procedures which are
applicable for RC and SC shield building design, to outline a clear picture for structural engineer design
applications in this area by discussing and integrating several key perspectives together which basically
include the fundamentals, design codes/standards, engineering detailed design considerations etc.

A BRIEF REVIEW OF SHEAR DESIGN FOR SAFETY-RELATED CONCRETE WALL
(RC & SC)
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