
This document includes the presentation 
slides shown during the Seismic Design 
Seminar/Webinar on 15 April 2024.

The information presented in this document 
represents current planning only and will be 
subject to extensive change as the Seismic 
Risk Working Group continues its work through 
the year.



Ken Elwood
MBIE-EQC Chief Engineer 
(Building Resilience)

B1/VM1 Project Stage 2

Draf
t - 

Subjec
t to

Chan
ge



Draft TS 1170.5

• 600+ public comments – thank you!

• All comments to be considered by TS Committee 
(per SNZ process)

• Premature to estimate a publication date for 
TS 1170.5  

• Cost-Benefit Analysis is underway

• Reminders:
Do not use the DRAFT TS 1170.5 for design!
Do not use TS 1170.5 for seismic assessments!
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History

• 2019 – MBIE/EQC started GNS contract to update 
National Seismic Hazard Model (NSHM)

• 2020 – MBIE contracted ENZ to convene Seismic Risk 
Working Group (SRWG) to advise on how the updated 
NSHM could be applied within the Building Code.
• Key recommendations related to:

• Seismic loading provisions, considering the uncertain nature of 
earthquakes;

• Geotechnical considerations; and
• Seismic design process and analysis.
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Seismic Risk Work Programme: B1/VM1 Project

• Contracted with ENZ in March 2022

• Stage 1: Minimum Viable Product 
“immediate work required to enable the output of the NSHM … to be integrated into the 
existing framework, as soon as and in the simplest way possible”

→ Draft TS 1170.5

• Stage 2: Further updates to design and analysis provisions
“to develop a seismic design approach for buildings which provides better outcomes for 
society from our built environment in earthquakes, recognising cost and sustainability”
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Key issues with current system to be considered in 
Stage 2
• Importance Level structure confuses amenity and life safety performance 

objectives. 

• Design process does not facilitate a focus on controlling damage in buildings.

• Critical role of irregularities in driving building damage is not fully recognised.

• Analysis provisions are out of date leading to uncertainty in estimated local 
demands and global response.

• Compliance framework does not adequately address geotechnical 
considerations.

• Inconsistent alignment between 1170.5 and external standards, including 
capacity design requirements.Draf
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Performance objectives

• SRWG considers the objectives and 
performance requirements in B1 
(amenity and life safety) are generally fit 
for purpose at this time.

• Stage 2 includes a focus on how the 
design approach addresses the amenity
objective, in addition to life safety.
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Organisational structure

John Hare, Dave Brunsdon

Rob Jury, John HareNick Horspool, Anne Hulsey Max Stephens, Tim Sullivan

M Gerstenberger, B Bradley Michelle Grant, R Henry M Cubrinovski, R Wentz T Sullivan, S Oliver A Philpott, D PettingaDraf
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Outputs and timeline
• Key deliverables:

• Proposed updates to TS 1170.5 (including commentary)

• Proposed framework for Importance Levels

• Report summarising other actions needed beyond TS 1170.5

• Tentative Timeline:
• 2024-2025: Develop and ballot proposals through SRWG

• Late 2025: Deliverables to MBIE

• 2026: SNZ Committee to consider proposed updates

• 2027?: Updated 1170.5 released
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Outline 

• John Hare: Importance Levels and Design Process  

• Michelle Grant: External Standards, Structural Factors, Analysis

• Rick Wentz: Geotechnical Considerations

• Q&A

Please note: 
   We are very early in this process! 
   What is eventually achieved may vary from what is described here today.
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Thank you.

Ministry of Business, Innovation & Employment

Building.govt.nz/subscribe
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SR   G

IMPORTANCE LEVELS AND 
DESIGN PROCESS
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SR   G

Importance 

Level Team

SRWG Stage 2

John Hare (L)
Ken Elwood
Dave Brunsdon
Kaley Crawford-
Flett
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SR   G

Importance Levels

• Starting at Objectives – Clause 
B1.1:

a) Life Safety – ULS 

b) Amenity

• Consider RBP (and others)
• Life safety expectations are generally 

met

• Amenity (and protection of property) 
expectations
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SR   G

Importance Levels
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SR   G

Importance Levels

• Inconsistencies in threshold 
numbers

• Needs updating for new uses

• Are the underlying assumptions 
valid?
• Non-ambulatory

• Confined

• Needs clarity on what ‘post-
disaster’ means
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SR   G

Split Importance Levels

Why?
• Allows amenity and life safety to be addressed separately

Split:
• Occupancy Category – number of people exposed to risk

• Use Category – a measure of amenity
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SR   G

Occupancy Category

• Review numbers exposed to 
risk

• Two levels or more?

• Purpose:
• Adjust demand to increase 

reliability – current IL approach
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SR   G

Use Category

• Considering amenity
• Emergency services

• Without redundancy
• With local redundancy? Possible reduction if alternatives exist?

• Enhanced performance required
• Other recovery purposes – per Resilient Buildings Study, eg Food distribution, 

community wellbeing
• Shelter-in-place
• Cultural significance

• Everything else (current IL2)

• Amenity risk metrics required ➔Risk Team
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SR   G

Purpose of Use Category

• Identify constraints on use for site/buildings?

• Allow evaluation of non-load related design elements
• Set limits and thresholds for different UC levels

• Restrict use of some building typologies, or require greater evaluation
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SR   G

SRWG Stage 2

Design Process Team
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SR   G

Current Approach

IL2
IL3

IL4ULS

ULS or SLS

ULS and SLS

500 years 1,000 
years

2,500 
years

Determine 
Importance 

Level

Derive design 
actions

Size for 
stiffness

Design for 
strength

Check 
conditions

Capacity 
design

Assume a 
ductility

Parts and 
Components

All x 1.5 collapse prevention ?
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SR   G

Determine OC, 
UC

Derive design 
actions

Size for 
stiffness

Design for 
strength

Capacity 
design

Parts and 
Components

DTC
Review 

Performance 
Indicators

Derive design 
actions

Size for 
stiffness

Design for 
strength

Capacity 
design

Parts and 
Components

Check 
conditions

EE

Future Approach?

Structural 
behaviou

r

NLTHA

&
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SR   G

Now
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SR   G

Now
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SR   G

Factors Influencing Building Performance

• Siting

• Load paths

• Regularity

• Redundancy

• Ductility – add, don’t subtract…

• Construction quality

• Post-construction maintenance

• Alterations

• Oh yes – design loading… (SLS2)
Source: Science Education Resource Center at Carleton College
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SR   G

Future

Draf
t - 

Subjec
t to

 C
han

ge



SR   G

Future
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SR   G

Future
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SR   G

Use Categories in Action
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SR   G

Why?

• Uniform hazard vs uniform risk

• Potential for change in design approach to mitigate possible outcome 
of reducing hazard
• e.g. maintain target AIFR, but reduce hazard level, by eliminating lower end 

of distribution.
• But only allow where non-load factors are optimised for performance

• How?
➔Risk Team
➔Structural Factors Team
➔Analysis Team
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Structural Analysis
Structural Factors
External Factors
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SRWG Phase 2

Analysis 
Team
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Analysis Team

Members Goal

Set provisions for 
structural analysis that 
limit risk to acceptable 
levels, whilst enabling 
efficient design

Tim Sullivan

Stuart Oliver

Nic Brooke

Tom Francis

Kieran Haymes

Arun Puthanpurayil

Reagan Chandramohan

Maxim Millen
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Analysis Team

• Identify what updates and 
restrictions should be introduced 
for structural analysis to effectively 
achieve the life safety objectives of 
the Building Code

• Consider how soil structure 
interaction should be addressed as 
part of the structural analysis 
process
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Analysis Team
• Restrictions & improvements to elastic 

analysis methods
• Equivalent static &  Modal response 

spectrum methods

• Potential update to NLTHA methods 

• Consider a pushover analysis option

• Review the analysis provisions relating to 
capacity design

• Analysis provisions for floor diaphragms

• Considerations of SSI as part of structural 
analysis
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Aim

• Similar buildings should 
get similar results from 
the different methods of 
analysis

• Analysis provisions 
should lead to similar 
risks and therefore 
performance
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SRWG Phase 2

Structural 
Factors 

Team
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Structural Factors Team
Members  

Anna Philpot

Didier Pettinga

Rowan Ballagh

Greg Macrae

Dion Marriott

Max Stephens

Goal
Recognise the impact 
structural configuration has 
on building behaviour and 
develop design provisions to 
reflect this.
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Scope
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Aim
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SRWG Phase 2

External 
Standards 

Team
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External Standards Team

Team Members

Michelle Grant

Rick Henry

Glenn Houston

Jaimie Whitehead

Jan Stanway

Tim Shannon

AS/NZS1170.5 Appendix D aims to identify 
‘the linkages that are required between the 
material design Standards and this 
Standard for earthquake design.’

Goal

External Standards team goal is to prepare 
an updated Appendix D for the new 1170.5
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Scope

• Review how the existing external 
standards respond to the current 
instructions in 1170.5 (concrete, 
steel, timber, masonry, NSE)

• Inconsistencies, gaps, what 
needs to be addressed but isn’t

• Review some case study 
buildings through the lens of how 
the design to the Material 
Standard meets (or otherwise) 
the objectives of 1170.5
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Scope

• Nominally ductile provisions

• Low rise design instructions

• Outcomes we are getting with our designs and if 
these are aligned with the performance 
objectives of the building code
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Aim

• Clear articulation of what is required by the 
External Standards to achieve the intent of the 
updated 1170.5 Loading Standard.

• A reasonably comprehensive 
briefing/background summary to allow 
interpretation for external Standards

• Clear requirements for low-rise and mixed 
system buildings (to extent deemed necessary 
to achieve performance objectives).
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Performance Quantification
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SRWG Phase 2

Performance 
Quantification 

Team
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Case Study 
Buildings
• Used to make sure the 

proposed provisions are 
practical

• Some will be modelled by 
the Performance 
Quantification Team to 
explore the impact of the 
proposed changes on 
performance metrics
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Case Study Buildings

Still being refined!  
+CLT walls & core?
+Timber portal frame?
+??

Case 
Study 

Building 

No. 
Storeys Vertical Lateral System - X (longitudinal) Vertical Lateral System - Y (transverse) Diaphragms

A 1 "3604 bracing walls" Steel MRF/portal frame and "3604 bracing walls" 3604 "ceiling diaphragms"

B 3 SED bracing walls lower level, "3604 bracing walls" upper SED bracing walls and Steel MRF lower level, "3604 bracing walls" upper SED ply diaphragms

C 3 Plywood bracing shear walls Steel moment frames SED ply diaphragms

D 1 RC walls Steel moment/portal frame Mix of RC and steel bracing

E 1 Cantilever (out of plane RC panel) Cantilever (out of plane RC panel) Steel bracing

F 1.5 CBF/Tension bracing Steel portal frame Steel bracing

G

Mid to high 
rise

RC walls RC walls RC diaphragm 

H Steel moment frame Steel moment frame RC diaphragm 

J EBF EBF RC diaphragm 

K RC Wall Steel moment frame RC diaphragm 

L RC wall and steel MRF dual system RC wall and steel MRF dual system RC diaphragm 

M BRB frame and possibly steel MRF BRB frame and possibly steel MRF RC diaphragm 
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Key issues with current system to be considered 
in Stage 2

• Critical role of irregularities in driving building damage is not fully 
recognised.

• Analysis provisions are out of date leading to uncertainty in estimated local 
demands and global response.

• Inconsistent alignment between 1170.5 and external standards, including 
capacity design requirements.
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SEISMIC RISK WORKING GROUP B1/VM1 
Project Stage 2 - Geotechnical Issues

• Background and context to the development of the Geotechnical Issues 
Team

• Brief presentation of the five primary issues identified to date

15 April 2024Draf
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Geotechnical Issues - Background and context 

Stage 1 of the B1/VM1 project introduced a consideration of geotechnical issues into the 
Technical Specification (TS 1170.5)

➢Not enough time to fully incorporate all geotechnical considerations

➢Completely new content – hence a ‘soft introduction’ of geotechnical considerations 
was deemed important

Key objectives:

➢Succinct provision of minimum requirements in Section 2 (Verification)

➢Provide commentary to highlight important issues and references to the NZGS 
modules and selected other guidance / standards that might be useful

➢Set out the seismic hazard parameters / values to be used for geotechnical 
assessment / design
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Geotechnical Issues - Background and context 

Stage 2 of the B1/VM1 project aims to incorporate geotechnical considerations in the 
design process.  

➢Five primary items have been identified for the scope of the project.

➢Each item is intended to address a specific gap in the current design 
process/considerations.

The specific outputs are not yet fully developed, but anticipated to include:

➢Framework and concepts for incorporating geotechnical inputs in the design 
process

➢Methodologies for specific aspects of the design process

➢Incorporation in the next version of the TS – both normative and commentary – 
likely  development of a new ‘geotechnical’ section

➢Highlight areas where new or additional guidance may be needed (external to the 
TS)
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Geotechnical Issues to be addressed

(1) Design load limits accounting for nonlinear soil behaviour

Objective: examine and possibly modify high-frequency design load values 
(PGA and Sa) from NSHM2022 to account for effects of nonlinear soil response. 

• Will be coordinated with geotechnical industry group currently looking into 
this issue
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Geotechnical Issues to be addressed

(2) Step-change behaviour 

Objective: Develop concepts and methodology for consideration of step-
change behaviour in the design process. 

• Identify engineering problems involving SCB

• Characterize SCB and its effects on a problem-specific basis

• Quantify key characteristics of response and thresholds

• Develop methodology for consideration of SCB in design
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Geotechnical Issues to be addressed

(3) Treatment of settlement and bearing capacity in design 

Objective: Define philosophy, principles, criteria and hierarchy in design of 
foundations by considering (S) and (BC) in the context of the performance of 
the soil-foundation-building system. 

• Review International codes / standards

• Develop design philosophy/principles, objectives and criteria

• Consider gravity vs seismic loads

• Consider the role of (S) and (BC) in design calculations and checks
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Geotechnical Issues to be addressed

(4) Soil-Structure Interaction 

Objective: Develop geotechnical guidance / input to inform structural design for SSI / 
analysis. 

• Review recent SSI guidance and International codes / standards

• Concepts (models) for consideration of soil flexibility in SSI models / analyses

• Determination of soil springs for various levels of nonlinearity

• Consideration of equivalent-static analysis and dynamic SSI

• Combining inertial and kinematic loads
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Geotechnical Issues to be addressed

(5) Liquefaction and lateral spreading considerations in design 

Objective: Develop specific guidance (possibly specific methodology, 
assessment/design approaches) for consideration of liq / lateral spreading in 
design process. 

• Liquefaction-induced building settlement

• Loads / effects of lateral spreading
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Thank you
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Thank you.

Ministry of Business, Innovation & Employment

Building.govt.nz/subscribe
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