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Earthquakes when they occur can have a devastating impact, killing many and 

causing extensive damage which can take many years for communities and 

countries to recover from. 

Over the last 50 years significant advances have been made in earthquake engineering research and development to 

understand, manage and mitigate the risks associated with large earthquakes. Beca has been at the forefront of these 

developments and has a wealth of experience in all aspects of earthquake engineering gained working in seismically 

active areas world-wide. 

Services we provide include: 

● Seismic strengthening and retrofitting 

● Adaptive reuse of buildings in Seismic Regions 

● Carbon and cost analysis of mitigation and rehabilitation 

● Hazard vulnerability studies for earthquake (and other 

hazards) 

● Vulnerability assessments of specific buildings 

● Development of codes of practice for addressing seismic 

risk in earthquake prone countries 

● Post-earthquake inspections for structural damage 

● Design of new structures for seismic loads 

● Seismic policy advice for managing and mitigating 

seismic risk to large building portfolios. 

 

 

We aim to provide building owners with practical 

pragmatic information and advice so they can make 

informed decisions about the risk their buildings present 

and how to manage and mitigate this risk. 

www.beca.com 

 

     We are committed to building strong 
lasting relationships by responding to the 
needs and aspirations of our client’s and 

our communities 
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The History of Earthquake Engineering at Beca 

5.9Mw Mansfield Earthquake.  Beca provide support to Melbourne, Australia.  

7.8Mw Kaikoura Earthquake. Beca again mobilised to assess structures for earthquake 
damage, and designed repairs and strengthening for damaged buildings. 

Beca developed an innovative web – based system to complete fast reliable consistent 
structural assessments of over 120,000 houses in the Netherlands using displacement 
based non-linear capacity curves. 

Beca develops Beacon, a real time alerting system designed to assist building owners 
with understanding the impact of earthquakes on their assets. 

Beca mobilise to Nepal after 25 April 2015 7.8Mw earthquake. 

Beca started a programme to improve the performance of non-structural elements 
(ceilings, partitions, building services etc) in earthquakes in new and existing buildings 
through innovative design and construction solutions. 

7Mw / 6.3Mw Christchurch Earthquake sequence. Beca assessed more than 2,000 
structures for earthquake damage, designed repairs and strengthening for damaged 
buildings and designed new buildings to replace others that had to be demolished.  

Beca lead the preparation of national seismic assessment guidelines for existing 
buildings which is now required to be used to assess all buildings in New Zealand. 

Beca prepared retrofit designs for 369 vulnerable apartment buildings in Bakirkoy  
Municipality of Istanbul for the Prime Ministry of Turkey. 

7.7Mw Gujarat Earthquake, India. Beca managed the design for NZAID of the base 
isolation of a 400-bed hospital to replace the Bhuj hospital devastated in the earthquake 
– the first base-isolated building in India. 

7.6Mw Turkey Earthquake. Beca visited post-earthquake as part of the NZSEE 
learnings from EQ reconnaissance trip. 

Beca prepared the seismic loadings and building code for Nepal . 

6.5Mw Edgecumbe earthquake, New Zealand. Beca provided post-earthquake 
assessment and strengthening services to the heavily damaged Tasman pulp and paper 
mill to allow production to restart within 90 days of the earthquake. 

8Mw Mexico City Earthquake. Beca visited post-earthquake as part of the NZSEE 
learnings from EQ reconnaissance trip. 

Beca started a long collaboration, which has now lasted more than 30 years, with the 
petrochemical industry providing seismic design and risk mitigation services for offshore 
platforms in seismic zones. 

Beca prepared the seismic loadings code for Papua New Guinea. 

Beca wrote the first ever seismic code for Indonesia. 

Beca designed the Rangitikei Railway Viaduct with steel dampers and laminated rubber 
components to “step” thus protecting the bridge from earthquake loads. This base 
isolation technology was quickly introduced into building designs worldwide to reduce 
the impact of earthquakes on structures. 

Beca prepare the Guidelines for seismic engineering design in the Philippines. 

Beca designed the first reinforced-concrete building in the world using the capacity- 

design methodology now used world-wide.
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Following an earthquake, quick access to information is critical – which is what the 

Beacon system delivers. Beacon automatically assesses the earthquake’s potential 

impact. 

By combining real time earthquake information with knowledge 

of our client’s assets, it calculates the likelihood of damage. 

This provides clients with immediate information to help them 

understand the impacts, make informed decisions, 

communicate with stakeholders and ultimately get back to 

business quicker. 

The Beacon System is a real-time notification and response 

service to assess and manage the impacts of a seismic event. 

Designed for clients with geographically dispersed portfolios, 

the service incorporates two elements: 

● A prioritised inspection and response service following the 

event. 

● An innovative new software application to assess the 

impact of the earthquake. 

 

The Beacon System has enabled us to 
significantly increase the efficiency of post-

earthquake inspections and improve 
communication.  The rapid impact 

assessment reports and maps have 
allowed us to make informed business 

decisions within a short time. 

Rachel Blair 

Head of Retail Property, ANZ 

 

Winner of the 2018 Most Innovative Hi-Tech Service category at the NZ High-Tech 

Awards. 

Beacon 

Post disaster impact analysis and response system 

Creative people together transforming our world 



 

© 2022 Beca Corporate Holdings Limited. All rights reserved. “Beca” refers to one or more of the Beca group of companies, and/or joint ventures in which they participate. Please note that individual 

projects and or services referenced in this document have not necessarily been undertaken by the Beca entity with which you may contract. This information is provided without any express or implied 

representation or warranty in relation to any contract which may be entered into.  

www.beca.com 

Earthquakes are a reality of life in some parts of the world and their impact can be 

devastating. 

Beca has accumulated vast experience in the seismic 

assessment and strengthening of existing buildings gained 

through our work in high seismic areas of the world. This 

includes following the Canterbury 2010 / 2011 earthquake 

sequence and the Kaikoura 2016 earthquake in New Zealand. 

We have used this experience to lead development of the New 

Zealand Seismic Assessment Guidelines published in 2017. 

We have assessed many large portfolios and gone on to 

develop detailed strengthening designs for identified buildings 

to suit client specific requirements. Mindful of the capital cost 

investment required by our clients in implementing seismic 

retrofit works, we take a progressive and pragmatic approach 

to meet our client’s needs and keep everyone informed. 

Recent seismic assessments and strengthening include: 

● ANZ – 350+ buildings 

● Air New Zealand – 80+ buildings 

● Auckland University of Technology Campus – excess of 55 

buildings 

● Lincoln University Campus – excess of 125 buildings 

● Wellington City Council – excess of 2,500 buildings 

● Westpac Nationwide Portfolio – excess of 70 buildings 

● ASB Nationwide Portfolio – excess of 50 buildings 

● BNZ Nationwide Portfolio – excess of 10 buildings 

● Methodist Churches Nationwide Portfolio – excess of 200 

buildings 

● LDS Churches national / international portfolio – excess of 

150 buildings 

● Colliers NA and Pacific Portfolio – excess of 100 buildings 

● University of Canterbury Campus – excess of 100 

buildings 

● Airways NZ Nationwide Portfolio – excess of 100 buildings 

● Christchurch City Council Portfolio – excess of 100 

buildings 

● Balance Agri-nutrients Nationwide Portfolio – excess of 

130 buildings 

● KiwiRail Nationwide Portfolio – excess of 100 buildings 
● Fonterra Portfolio – excess of 25 buildings 

● Victoria University of Wellington Campus – excess of 75 

buildings 

● Contact Energy Nationwide Portfolio – excess of 30 

buildings 

● Auckland Airport – excess of 25 buildings 

● Lion NZ – excess of 50 buildings 

● NAM, Groningen, Netherlands – excess of 25,000 

buildings 

● Istanbul, Turkey – excess of 315 buildings 

  

  

Seismic assessments and 
strengthening of existing buildings 

Creative people together transforming our world 
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Beca was part of the communities impacted by the recent Christchurch, Kaikoura 

and Wellington earthquakes in New Zealand. We supported our clients and 

communities through the post-quake challenges. This support continuously evolves 

to suit the changing needs of our clients in different phases of the post-earthquake 

process, and in different communities. 

Emergency Response and Post-
Earthquake Inspections 

In the immediate aftermath of an earthquake, the robust 

operational process around Beca's depth and breadth of 

seismic knowledge allows us to: 

● Mobilise a network of engineers as part of the Civil 

Defence Emergency Response 

● Immediately transition from normal operations to 

emergency response 

● Adapt to suit the most extreme of operating conditions. 

● Transition into a building inspection phase 

●  Undertake systematic filtering of buildings throughout 

a region to enable the client, community, or 

government to understand the risks of each building 

and prioritize their remedial work. 

Beca has the capability to undertake large numbers of 

inspections. Our deep understanding of seismic risks has 

allowed us to help shape the processes used to undertake 

these inspections at a national level. 

 

Buildings Assessments, Repairs and 
Strengthening 

As part of the post-earthquake recovery process, we support 

our clients through a program of detailed building assessments, 

which employ a range of analysis and investigative techniques 

to gain a thorough understanding of what the structure has 

gone through.  Typically, this is followed by the development of 

repair and strengthening schemes, with different options 

provided to suit varying client needs.  This can be undertaken 

either on a building-by-building basis, or as part of an 

assessment of entire property portfolios, where we can support 

clients through decisions on how to make best use of their 

whole asset base. 

Preparing for the Future 

As a final stage of earthquake recovery, we provide a range of 

design and advisory services. This includes risk management 

advice, structural and seismic design services and asset 

management.  We offer tools such as Beacon to assist with 

future disaster management and have expertise in low damage 

seismic design for protect capital investments. 

Creative people together transforming our world 
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Our world-class seismic engineering and advisory software expertise have been 

paired to improve the situation for the people of Groningen in the Netherlands. 

Situation 

The Groningen onshore gas field was 

discovered in 1959.  It is the largest in 

Europe and is located in the north of the 

Netherlands.  As gas has been 

extracted the pressure has reduced, and 

this has resulted in induced earthquakes 

that are felt at the surface due to their 

relatively shallow depth.  Because the 

Groningen region has not historically 

been seismically active, buildings in the 

region have not been designed to resist 

earthquake loading and are particularly 

vulnerable given their age, materials 

and construction method. 

Challenge 

● Up to 120,000 addresses are 

within the reservoir area and 

more than 25,000 residential 

addresses within the central 

zone. 

● These homes are required to be 

assessed within five years. 

Solution 

An innovative web-based system has 

been developed which enables fast, 

reliable and consistent structural 

assessments by local consultants. The 

system relies on a substantial library of 

building & earthquake assessments 

established through detailed seismic 

analysis of a sample population of URM 

houses.  This library enables engineers 

to make rapid seismic assessment of 

similar typologies and configurations of 

residential URM buildings by using 

simple and measurable metrics. 

What have we done? 

● Introduced efficient and pragmatic 

analysis techniques – reducing 

analysis times from three months 

to three days 

● Developed the Dutch seismic 

code for local engineers to use 

● Developed a web-based seismic 

assessment process for local 

engineers to use, combining 

seismic and software expertise: 

− Automated reporting 

− Pragmatic and risk based 

approach 

− Portfolio management 

● Provided advice to the Dutch 

government based on our world-

class seismic expertise 

 

2016 
Our involvement commences 

120,000 
homes potentially at risk. Locals 

frustrated by lack of progress and 
inconsistency of assessment 

 

$3bn+
 

possible cost of strengthening homes 

3 days 
We reduced the seismic analysis time 

from three months to three days 

Aspect ratio: location and relative size of 

the Groningen gas field (Stratfor, 2014).
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Beca engineers worked with landlord’s engineers to reduce seismic risk for ANZ, by 

providing high-level reviews, technical advice, risk and tenancy advisory services. 

We have also provided seismic risk advisory services to ANZ New Zealand’s board 

and senior management.

Situation 

The Canterbury earthquake sequence in 

2010 – 2011 and multiple earthquake 

events since in New Zealand both 

damaged a wide range of buildings and 

raised concerns for ANZ about the rest 

of the bank’s property portfolio spread 

across New Zealand and the risk these 

buildings may present both to staff and 

to the public. 

Challenge 

● The ANZ portfolio comprises 

hundreds of buildings throughout 

NZ 

● Some buildings were damaged 

by recent earthquakes in the 

Canterbury and Wellington 

regions 

● Quickly understanding the 

seismic risk of each building 

● Mitigating the risk to meet an 

agreed risk profile with ANZ 

● Developing systems to respond  

quickly to future events to 

manage and mitigate the risk of 

earthquakes. 

Solution 

● A dedicated Beca team focussed 

on assisting ANZ to understand 

the seismic risk of their portfolio 

and how to mitigate these risks 

● A Beca team with world class 

technical and delivery capability 

of large scale seismic risk 

mitigation programmes 

● Innovative tools to deliver the 

programme for ANZ including the 

Beacon post disaster impact 

analysis and response system. 

 

What have we done? 

● Achieved significant cost and 

time savings for ANZ through 

timely and robust seismic risk 

advice in both pre- and post-

earthquake scenarios 

● Provided seismic risk 

assessment services which while 

highly complex and technically 

challenging is our core business 

and niche strength.

 
Creative people together transforming our world 
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We have rich pool of structural engineering seismic specialist leaders. Our people are spread across New Zealand, 

Australia, Thailand, Singapore and Indonesia. 

 Rob Jury 

Chief Structural Engineer 

Seismic Codes/Policy 

Wellington, NZ 

 Neil Horsfield 

General Manager 

Earthquake Impact 

Alerting 

Auckland, NZ 

 

Jared Keen  

Technical Director  

Global Seismic Projects 

Christchurch, NZ 

 

Juliane Spaak 

Technical Director 

Global Seismic Projects 

Wellington, NZ  

David Whittaker 

Senior Technical Director 

Damaged Buildings / 

Insurance Claims  

Christchurch, NZ 
 

Kam Weng Yuen 

Technical Director  

Structural / Seismic 

Engineering – S.E Asia 

Singapore 

 

Andrew Baird 

Associate 

Non-structural Seismic 

Restraint 

Auckland, NZ 

 

Richard Sharpe 

Senior Technical Director 

Seismic Codes / Policy 

Wellington, NZ  

Henry Tatham  

Technical Director 

Commercial Buildings 

Wellington, NZ 

 

Aaron Beer 

Senior Technical Director 

Heritage Building 

Strengthening 

Wellington, NZ 
 

Nicholas Charman 

Technical Director 

Seismic Assessment / 

Insurance Claims 

Brisbane, AU 
 

Aaron Mankavu-

Puthanpuravil 

Technical Director 

Seismic Analysis 

Wellington, NZ 

 

Chris Ivory 

Senior Technical Director 

Power / Industrial 

Auckland, NZ  

Courtney Chapman 

Associate 

Global Seismic Projects 

Wellington, NZ  

Milsa Djajasaputra 

Associate Director    -

Structural 

Commercial Buildings 

Jakarta, INDO 

 

Djuana Lesmana 

Technical Director 

Seismic Analysis 

Jakarta, INDO  

Peter Beazley  

Technical Director 

Heritage Building 

Strengthening 

Auckland, NZ 
 

Craig Lavin 

Technical Director 

Commercial Buildings NZ/ 

Pacific 

Tauranga, NZ 

 

 


