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ABSTRACT: The New Zealand seismic assessment guidelines for buildings were updated in 2017 to accompany the 

enactment of amended legislation re-defining earthquake prone buildings and regulating their management. Part C5 of 

these guidelines (Concrete Buildings) was updated and published in late 2018, but it is not yet cited under this 

legislation. As described in Part A of the guidelines, a single assessment is completed a defined Ultimate Limit State 

level of shaking, in order to assign a seismic rating which is intended to be representative of expected performance 

across a wide range of possible shaking levels. This is important, in order to be confident that notional a 100% NBS 

rating meet the minimum requirements of the building act for life safety, (sometimes quantified in terms of an 

approximate annualised fatality risk). This requires probabilities of collapse which are substantially lower than the 

probabilities of exceedance used to set Ultimate Limit State Shaking. 

 

It is intended that the margins built in to the detailed assessment procedures in Part C provide for this margin to 

collapse. For a limited subset of behaviours and components, additional simplified modifiers are applied in Part C, 

generally to the capacity side, but usually to represent both the effect of increase in demand as well as greater 

unreliability in capacity. 

 

This is a different approach to other assessment guidelines, for example the US Standard ASCE 41. In this case, 

additional performance levels are assessed using higher levels of shaking but accepting lower reliability in capacities. 

Whilst this may introduce some additional effort for assessors, it has the perceived advantage that it provides at least 

some means of assessing fragility and calibrating risk assessments over a larger range of potential shaking—using two 

data points rather than one. 

 

Under this context, the paper explores the effectiveness of the current guidelines in achieving a relatively uniform and 

consistent assessment of %NBS for buildings which have similar collapse risks – with a focus on the primary lateral 

and gravity structure. That is, the extent to which Part C achieves the objectives stated in Part A. Generally, simplified 

methods such as SLaMA have been used to demonstrate some potential shortcomings, supplemented by limited evidence 

from case examples using more detailed methods such as Non-Linear Response History Analysis. 

 

It concludes that there are structural configurations where there are potentially significant inconsistencies in real risk 

versus assessed risk. This is as a result of applying margins predominantly to inelastic deformation capacities at a 

component level, and from the focus on setting acceptance criteria for high reliability/confidence in acceptance criteria 

under an Ultimate Limit State level of shaking. Considerations of sensitivity/fragility to higher displacement demands at 

both a component level and a global level are less obvious. The inconsistencies are most obvious for poorly configured 

structures, such as where flexure or shear controlled column sway mechanisms are not suppressed, or where inelastic 

torsion is a significant factor in the outcome. 

 

The purpose of identifying these shortcomings is to promote continuous improvement to our assessment guidelines and 

the way that they are applied, to ensure that the most at-risk buildings are identified and prioritised for timely 

improvement, at the same time as minimising mis-guided prioritisation from “false positives”. Therefore, the paper 

identifies areas which warrant further investigation or immediate improvement, particularly in the provisions for 

analysis methods and seismic demands in Parts C2 and C3. Some options for consideration are suggested.  
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