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Seismic solution specialists - creating innovative solutions for structures and assets to withstand
earthquakes and aftershocks, providing the highest level of resilience and promoting minimal disruption
to infrastructure and communities

OUR HISTORY

AU S T R A L I A N EW Z E A L A N D
LEADERSHIP FORUM

Earthquakes New Zealand
New Zealand sits on the boundary of the Australian and Pacific
plates, a portion of the “Ring of Fire” (a large horseshoe shape
path along the Pacific Ocean) known for active volcanic and
seismic activity.

Innovation &
Growth Award

New Zealand has experienced
earthquakes for centuries.
Native Māori call the God of
earthquakes : Rūaumoko.

earthquakes and aftershocks. The impact on communities in the
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area are still seen in present day. The earthquakes and following

Prestigious Australian & New

aftershocks highlighted weaknesses in building design and

Zealand award for stand out

traditionally used technologies: the lack of long term, multi cycle

Innovative companies

In 2011, the city of Christchurch experienced devastating

protection. Building design and technology for seismic prone

Pictured: Jacinda Arden, PM New Zealand
Pierre Quenneville , CEO Tectonus
Simon Birmingham, Australia Minister
for Trade

zones was focused on initial seismic event protection - but was
this good enough and could there be a better option?

Creating for the future
This unmet need ignited the vision of creating a technology
that does not require post event repair and protects the
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structure through multiple seismic events.

2011

University Research & Testing

2016

2019

Tectonus ltd founded

Projects & Production

NZ HEAD OFFICE OPENS

OPERATIONS

A spin-out of UoA research, Tectonus

From 2017 onwards, the Tectonus

ltd was officially founded in February

engineering and operations team

2016. The Auckland office became home

began growing, delivering several NZ

to the founding group who began

structural projects and signing their

commercialising the new technology.

first international project with Canadian

2020

New product launched

Research into seismic resilient connections was
underway at the University of Auckland with a team
led by Prof Pierre Quenneville.
With long term resilience at the forefront of the design
goals, the team began developing a concept that
would provide a spring-like mechanism and does not
require replacement, ultimately being able to protect
structures through earthquakes and aftershocks.
The Resilient Slip Friction Joint (RSFJ) was developed,
tested and patent applied in 2015.

RSFJ | Resilient Slip Friction Joint
Designed for long term seismic protection of
structural members.
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engineering firm Fast + Epp.

RSFD | Resilient Slip Friction Damper
Designed for long term seismic protection for storage
tanks in wine, dairy & petrochemical industries.

From the Technical Directors
PIERRE QUENNEVILLE
CEO | DIRECTOR

OUR
PEOPLE.

/ Structural Engineer
/ Professor of Timber Design
/ HOD Civil & Environmental Engr at UoA (2011-2017)
/ Member of Technical Committee of CSA-O86 “Design
of timber structures” since 1993 (Canada)
/ Member of Drafting Committee for NZS 1720.1
“Timber structures” (New Zealand)
/ Consultant for timber structures

OUR VISION.

“Tectonus has really reignited innovation in seismic engineering. It started by challenging the status quo, with
the vision to raise the bar of structural resilience and bring innovative concepts to the table. Now, more than 4
years on and despite the turbulence of the Covid-19 environment this year, we have partnered with companies at
the forefront of structural design to bring our technology to national and international projects.
We have a brilliant team based in New Zealand comprising of engineers and technicians who deliver a full endto-end service to our clients. We pride ourselves in providing project support, advanced design analysis and
have our Operations team work alongside to ensure the physical product meets the highest criteria; conducting
performance testing on every unit that is shipped.
The future is bright with a growing team, expanding product range and increasing project demand - and we are
looking forward to our journey ahead.”

BUILDING FOR
THE FUTURE.
Tectonus is proud to employ a range of engineers , technicians and
creatives who all have a passion for innovation, furthering research and
technology - to ultimately make the new possible.

POUYAN ZARNANI
CTO | DIRECTOR
/ PhD in Structural Engineering
/ Head of Structures Lab, AUT
/ Recipient of AUT Research Excellent Award
/ Technical Committee Member of NZS 3603

“As the Chief Technical Officer I have the privilege of overseeing the direction of our engineering and R&D teams.
The energy, collective efforts and outputs of this talented group is exceptional.
After our successful contribution to the structures space, in 2020, we introduced new seismic hold-downs for
storage tanks to bring resiliency to these industries as well. Several projects are now in the pipeline, and it is a
testament to its value to the market. The R&D team is now conducting performance validation testing and early
concept development on several new products. There is no shortage of creativity in the team and we are excited
to see these ideas brought to market. As part of our company DNA, innovation has been a true driving force. We
continuously think outside the box, challenge the how we can bring solutions to various industries and the ideas
and vision is far reaching.”
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ENGINEERING
EXCELLENCE .
With many of our engineers regarded as worldwide experts in design and
structural research, we are proud to have a team which our clients refer to for
their professional development and project design support.

PERFORMANCE
TESTING.
The quality and performance of our technology is carefully overseen in the New
Zealand operations warehouse. Following each unit assembly - the device is
tested to it’s required capacity and certified; a unique serial code is affixed to
reference the testing completed.

TEC TONUS / OPER ATIONS

For large scale testing, such as the one pictured, the team works with university
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partners to arrange set up and analysis.

01
FEATURE
PROJECTS
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NELSON AIRPORT
TERMINAL
A beautiful gateway to New Zealand

Nelson, New Zealand
ENGINEERS / DUNNING THORNTON
ARCHITECTS / STUDIO PACIFIC ARCHITECTS
MAIN CONTRACTOR / NAYLOR LOVE
Nelson Airport is one of New Zealand’s busiest airports
connecting the country’s tourist hot spots and commercial
hubs. As the previous terminal, originally built in 1974, was
outgrown the new airport terminal was a significant step in

DESIGN
OVERVIEW

the area’s evolution.
Award winning architects and engineers designed the first of

TECTONUS / CASE STUDIES

its kind structure. The roof was shaped to reflect the adjacent

Integrating the latest industry technology, from climate control and interior fittings
to prefabricated locally sourced timber and seismic technology, the structure allows
for easy future expansion and long-term operations.

mountain ranges, with high columns and open plan interior
to allow travellers to enjoy the scenery. Tectonus units fit
seamlessly into the design providing seismic resilience.

Tectonus connections
are positioned at the
base of each column
and midway in the
centre columns.
Each unit has a
capacity of 1,000kN in
tension & compression
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The Airport building was designed with future proofing and longevity in mind.

HUTT VALLEY
HEALTH HUB
Medical facility for the community & future

Lower Hutt, New Zealand

BRACES &
SHEARWALLS
Tectonus connections can
be seen in the braces and
the shearwalls.
In this project, the devices
were installed in multiples.

ENGINEERS / CGW ENGINEERS
DESIGNERS / MEDISPACE NZ

This efficiently increases
capacity required whilst
maintaining ease of
installing smaller units.

Situated beside the Lower Hutt Hospital, this Health Hub will serve the community by housing
integrated medical and primary care services. The facility is home to one of the country’s largest GP
practices: Ropata Medical along with offices and services of dentists, childcare facilities, specialist
medical professionals, equipment and others.

The shearwall hold downs
have a capacity ranging
from 1,220kN to 2,050kN.
The brace capacity ranged
between 300kN and 600kN

TECTONUS / CASE STUDIES

DESIGN OVERVIEW
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From the outset, this building was specified as an Importance Level 4 - meaning the building had to
be fully operational following a major seismic event. One-in-2500 year earthquake specifically.
The engineer chose Tectonus devices as it was the best fit for the required structural longevity and
resilience. In addition to all the units being tested to their capacity, an entire brace was performance
tested in the AUT Structures Lab for demonstration. Refer to pg 22.

CHRISTCHURCH
CATHEDRAL COLLEGE
Multi-storey school building

Christchurch, New Zealand

CERTIFIED
FOR THE JOB
Tectonus units are easily
fitted in the profile of the

DESIGN & ENGINEERING / WSP (OPUS) NZ
MAIN CONTRACTORS / HANHAM & PHILP

rocking shearwalls and
can be left exposed as part
of the interior design (or
covered if required).

Founded in 1987, the longstanding Christchurch Cathedral College added
a new building to their facilities. The multi storey timber structure will
house a new administration office, reception, staff offices and classrooms.

Each Tectonus device
is performance tested
to ensure it is to correct
specification and is serial
plated for tracing.

DESIGN OVERVIEW
The building was designed using industry leading resilient and
TECTONUS / CASE STUDIES

sustainable systems, with CLT timber used throughout. Careful
consideration was taken in choosing the design elements - placing
importance on environmentally conscious solutions and post seismic
event operation.

The bottom pin
and swivel bearing
allow the rocking
shearwalls to move
in and out-ofplane without any
damage.
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FAST+EPP HEAD OFFICE
Design elegance & excellence

Vancouver, Canada
ENGINEERS/ FAST+EPP
ARCHITECTS/ F2A ARCHITECTURE

DESIGN
OVERVIEW
The new headquarters of the Fast+Epp office have been
designed with an emphasis on promoting innovation,
future tech and design, and encouraging employee

Fast + Epp are deemed as one of the leading global engineering companies. Their innovative approach to
building design have earned many accolades and they are often selected for their advanced understanding of
structural design and holistic approach.

wellness and productivity.
The building combines the latest interior, sustainable
design features and seismic technology. The Tectonus

Notably they have designed one of the world’s highest timber hybrid structures: UBC Brock Commons Tallwood

devices will be visible in parts of the structure once

House and their projects include stand out structures such as the Richmond Olympic Oval, The Spar, National

completed with units in shearwalls and braces.

Arts Centre, Walmart Home Office amongst many others. The new Fast + Epp Head Office superstructure took

TECTONUS / CASE STUDIES

just 4 weeks to erect and the team expect to move into their new home in the later part of 2020.

CONNECT TO CLT
The connection to the CLT
consisted of knife plates and
28 - 16mm dowels.
Tectonus dampers were installed
at the base of the rocking CLT
shearwalls. Each have a capacity
of 700kN.
The bottom connection
consisted of a 80mm pin into a
swivel bearing allowing for
+ / - 5% out-of-plane drift.
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02
RESEARCH &
DEVELOPMENT
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BRACE
RSFJ technology as a damage avoidance

APPLICABLE TO STRUCTURAL
MATERIALS

seismic connection that provides highly

Steel or Timber

This full-scale test demonstrated the Tectonus

ductile tension and compression braces with

IN PRACTICE
Braces are widely used in buildings and

self-centring capability.

TEST SPECIFICATIONS

renowned for their stiff elastic behaviour, which

Also investigated was a new anti-buckling

Two Tectonus RSFJ units (in parallel) were
used at one end of the brace

is suitable for regions with low and moderate

system to control the stability of the brace

Each RSFJ had a capacity of 200kN = 400kN total

Alone, braces have relatively inferior behaviour

under compression forces.

and 45mm deflection, allowing for 2% drift

in the inelastic zones due to the pinching,

mechanism introduced for this bracing

RESULTS
• The Tectonus Brace system was able to

seismic activity.

strength and stiffness degradation. Without
added resilience, braces are at risk of failure
during and following seismic events.

withstand the seismic input energy with
a repetitive response while self-centring is
achieved consistently
• No maintenance was required between test
cycles
TECTONUS / RESEARCH & DEVELOPMENT

• The anti-buckling system performed efficiently,
controlling the lateral stability of the brace and
prevented any rotation to be imposed to the
RSFJs affecting their performance.

LOW DAMAGE DESIGN

NEW BUILD &

In seismic prone zones, structural braces require

RETROFIT APPLICABLE

an elastic and resilient component in order to

Strengthening existing buildings

prevent damage during earthquake forces.
By adding Tectonus devices to braces they
become significantly more resilient as
earthquake energy is effectively dissipated
and the brace is “reset” following each seismic

in seismic prone areas is of great
importance to communities.
Tectonus RSFJ units can be fitted
in existing braces with significant
advantages.

sequence.

ADVANTAGES OF THIS SYSTEM
• Minimise damage
• Withstands earthquakes & aftershocks
• No maintenance between events
• Minimise business disruption
• Minimise repair costs
• Raise resilience of superstructure

WATCH TEST VIDEO
The video demonstrates several cycles of a earthquake
and aftershock. This allows close analysis of the Tectonus
devices performance under serious forces.

SCAN QR CODE FOR
VIDEO OR VISIT
TECTONUS.COM
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Test Facility: Auckland University of Technology

Pictured, the timber
brace in Hutt Valley
Health Hub,identical
to the one tested
in the lab facility
described in this
publication

MOMENT RESISTING FRAME
This full-scale test was designed to

TEST SPECIFICATIONS

demonstrate the damage avoidance

Capacity of moment connection approximately

capabilities of the Tectonus RSFJ in Moment

250kNm

Resisting Frames.
In the laboratory test, the Tectonus units were
positioned at the foot of the steel member,
although other placement is possible in this

Consisted of two units installed side by side

Each with a capacity of 300kN and 15mm
deflection allowing for 2.5% drift

application as illustrated in the renderings.

APPLICATION
Tectonus RSFJ units perform in tension and
compression and, for this test, were placed in
the bottom flange of the beam. This placement
prevents the gap opening at the top of the
beam and controls floor slab cracking. The top
TECTONUS / RESEARCH & DEVELOPMENT

connection could be a pin or a bolted plate
detailed to be flexible enough to act as a hinge.

Steel, Timber, Concrete

Moment Resisting Frames are one
of the most efficient lateral-load
resisting systems in terms of providing
architectural freedom in design and
imposing smaller forces on foundations.
However, without an energy dissipation

RESULTS

component they are at risk of failure

• The Tectonus system dampens and mitigates

during and following seismic events.

earthquake impact in a MRF application
effectively
• It is possible to implement the RSFJs in
specific bays and floors to take advantage of

LOW DAMAGE DESIGN

cost efficiencies

Earthquake events have caused significant

• Use of a pin at the top of the beam as well

plastic deformations in beam - column

as in the RSFJ connection ends provided the

connections leading to irrecoverable damage in

required strain compatibility

structures.

• Test provided repetitive and consistent results

APPLICABLE TO STRUCTURAL
MATERIALS

IN PRACTICE

in line with the technology specifications for
self-centring and maintenance free seismic
protection

With Tectonus, the beam and column are
protected as the units provide the energy
dissipation of the earthquake forces through
damping and self-centring.

ADVANTAGES OF THIS SYSTEM
• Minimise damage
• Withstands earthquakes & aftershocks
• No maintenance between events
• Minimise business disruption
• Minimise repair costs
• Raise resilience of superstructure

Watch test video
The video demonstrates several cycles of a earthquake
and aftershock. This allows close analysis of the
Tectonus devices performance under serious forces.

SCAN QR CODE FOR
VIDEO OR VISIT
TECTONUS.COM
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Test Facility: Auckland University of Technology

MULTI - STOREY PROTECTION
Tectonus units can be positioned throughout
the levels to protect the superstructure during
movement.

TENSION-ONLY BRACE
This full-scale test demonstrated the

RESULTS:

performance of the Tension-Only RSFJ bracing

• The Tectonus system performed effectively

concept as a very efficient ductile self-centring
system.
The Tectonus cross-bracing system does not
exhibit the detrimental pinching effect that
plagues the usual cross-bracing systems. In
addition, the system is designed so that outof-plane buckling of the shortening brace is
avoided.

APPLICATION:

TECTONUS / RESEARCH & DEVELOPMENT

Tectonus Tension-Only units were installed on

without any maintenance between cycles
• No out-of-plane buckling of the “shortening”
brace
• Secondary fuse of the RSFJ is effective in
providing additional safety
• Threaded rod reliability is paramount to
minimise RSFJ over-strength factor
• Test provided repetitive and consistent results

IN PRACTICE
Tension-Only cross-bracing is a very cost
efficient lateral load resisting system if
architectural considerations do not govern the
design. These Tectonus devices can be installed
in parallel cross-bracing to increase the system
capacity while keeping the sizes down. This
system is very economical to install and requires
a two person crew with minimal equipment.

in line with the technology specifications for
self centring and maintenance free seismic
protection

both braces to provide tension-only resistance

LOW DAMAGE DESIGN

IDEAL FOR RETROFIT

in each direction.

In seismic prone zones, structural braces require

The Tectonus unit can be an effective

an elastic and resilient component in order to

solution in strengthening projects.

APPLICABLE TO STRUCTURAL
MATERIALS:
Steel braces

SPECIFICATIONS:
Each brace had a 260kN capacity and 65mm
displacement, allowing the braced frame to
easily accommodate a 2.5% drift

prevent damage from earthquake forces.
By adding Tectonus devices to braces they

attaching the Tectonus RSFJ devices,

become significantly more resilient as

the structure can undergo a substantial

earthquake energy is effectively dissipated

upgrade with relatively simple and cost

and the brace is “reset” following each seismic

effective work.

sequence.

ADVANTAGES OF THIS SYSTEM
• Minimise damage
• Withstands earthquakes & aftershocks
• No maintenance between events
• Minimise business disruption
• Minimise repair costs
• Raise resilience of superstructure

WATCH TEST VIDEO
The video demonstrates several cycles of a earthquake
and aftershock. This allows close analysis of the Tectonus
devices performance under serious forces.

SCAN QR CODE FOR
VIDEO OR VISIT
TECTONUS.COM
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Test Facility: Auckland University of Technology

By keeping the existing bars and

SHEARWALLS

IN PRACTICE

Full-scale tests with the Tectonus RSFJ units in shearwalls were performed to demonstrate the technology

The use of prefabricated concrete and timber shearwalls

as an effective damage avoidance system. The seismic hold-downs provide highly ductile rocking

is becoming increasingly popular as they improve the

shearwalls with self-centring capability.

construction process by decreasing the required on-site
construction time and labour.

APPLICABLE TO STRUCTURAL MATERIALS:
Steel , Timber , Concrete

Prefabricated shearwalls alone are at risk of seismic forces but
combined with the modular Tectonus hold-downs become
an excellent rocking shear wall solution. Connections to the

TIMBER COLUMN TEST

CONCRETE SHEARWALL TEST

panels and foundation are straight forward. Horizontal shear
resistance can be provided through the hold-down connection

TEST OVERVIEW:

The performance of the connections was

The units were tested in a concrete

investigated in a timber column application,

shearwall test and demonstrated the

LOW DAMAGE DESIGN

analysing the column in-plane and out-of-

expected flag shaped system behaviour.

Shearwalls and columns are significantly more resilient as
earthquake energy is absorbed in the Tectonus devices.

plane loadings.

TECTONUS / RESEARCH & DEVELOPMENT

or in a separate connection.

TEST OVERVIEW:

TEST SPECIFICATIONS:

TEST SPECIFICATIONS:

Hold-down connections had a capacity of

Hold-down connections had a capacity of

approx 1,000kN and 20mm deflection

approx 110kN and 40mm deflection

RESULTS:

RESULTS:

• System could withstand seismic input

• Use of pin and swivel at the bottom end

energy with repetitive response whilst

of the RSFJs satisfied the deformation

continuously self-centring following each

capability required for the shearwall efficient

cycle.

performance and control of damage during

• No maintenance or reconfiguration was

WITHIN COLUMNS & SHEARWALLS
Tectonus RSFJ units can be designed to
be positioned in the base of shearwalls
and within tall columns to provide
additional resilience.

bidirectional loading.

required.

ADVANTAGES OF THIS SYSTEM
• Minimise damage
• Withstands earthquakes & aftershocks
• No maintenance between events
• Minimise business disruption
• Minimise repair costs
• Raise resilience of superstructure

WATCH TEST VIDEO
The video demonstrates several cycles of a earthquake
and aftershock. This allows close analysis of the Tectonus
devices performance under serious forces.

SCAN QR CODE FOR
VIDEO OR VISIT
TECTONUS.COM
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Test Facility: University of Auckland

Test Facility: Auckland University of Technology

STRUCTURAL HEALTH
MONITORING
Insight of the building status at your fingertips.
Whether the structure requires instant post event evaluation or continued seismic data collection - Tectonus
Structural Health Monitoring systems can provide accurate and timely information.
A mechanical gauge, IoT data sensor with interface, or a combination, can be fitted during or after
construction of the structure to provide the best solution for monitoring the structure’s status post-event(s).

TEC TONUS / S TRUC TUR AL HE ALTH MONITORING

MECHANICAL GAUGE
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DIGITAL SENSORS

• Simple visual device

• Data presented on screen

• Instant visual reading of load

• Multi cycle readings

The mechanical gauge is a cost-effective add-on to

The digital sensors are positioned on the

the Tectonus RSFJ device and provides a reading
of the maximum displacement the unit performed
under. For visible and easy to access units, this option
provides instant information.
With easy installation and replacement, this system
comes at a lower cost and best suited for buildings
not requiring uninterrupted data collection.

Tectonus RSFJ units and collect data
throughout seismic sequences. An interface
shows the data transmitted from the devices
and can be tracked in real time.
Particularly important for IL4 buildings,
this system provides the best continued
information collection on the structure’s
health.

TANK SOLUTIONS
LONG-TERM PROTECTION
FOR ASSETS

EXISTING TANK
Existing tanks can be retrofitted with minimum business
interruption and without shortening or strengthening of tank

LIQUID STOR AGE TANK HOLD DOWNS

wall/barrel.

“R” FACTOR
Launched in 2020, the Tectonus storage tanks hold downs work by dissipating

With exceptional added hysteresis damping for new tanks/silos,

earthquake forces and protecting the integrity of the tank through multiple

any range of R factors is achievable. For existing tanks/silos, the

seismic cycles.

R factor can be significantly improved by replacing the anchors.

TEC TONUS / TANK SOLUTIONS

The Tectonus device significantly increases the storage tank resilience and
minimises business disruption by protecting business assets within.

NO SACRIFICIAL PARTS
Devices are designed to withstand earthquakes
and aftershocks without repair or replacement (to specified

KEY PRODUCT BENEFITS
Damage-free ductile self-centring solution
High hysteresis damping (over 15%)
Reduces design force demand by up to 40%
(depending on the importance level) when compared to common

capacity). Contrary to yielding anchorage systems, stiffness/
strength degradation will not happen in Tectonus hold-downs.

PERFORMANCE TESTED
Each Tectonus device is performance tested to ensure it performs
to its required specification.

necked rods and buckling restrained anchorage systems.

LOWER TANK & FOUNDATION COSTS

Over-strength factor of 1.15 recommended

to implement the Tectonus hold downs.

Tank and foundation costs can be less than usual when choosing

vs 1.25 and 1.30 – commonly adopted for necked rods and buckling
restrained anchorages.

SIMPLE INSTALLATION
Devices can be installed on new or existing tanks.

www.tectonus.com
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INNOVATION
AND FUTURE
PROOFING
TECHNOLOGIES
The technology Tectonus now brings to market was first created and tested in the
research facilities of some of the most innovative educational institutes in New Zealand.
Thank you to fellow researchers, technicians, staff, students and supporters for your input
and support in making these advancements successful.

WE LIKE TO GIVE THINGS A GOOD SHAKE
Research and development has continued to be a integral part of the Tectonus company
identity. The team’s technical advancements have been made possible by the synergy
developed by university and commercialisation partnerships. The research continues and
several full-scale tests are scheduled in the upcoming year.

Thank you

From the drawing board to the lab - to industry

Research and continued investigation into solving problems cannot be possible without the
support and contributions of individuals, researcher organisations and the Government bodies.
Special thanks to our collaboration partners and supporting organisations:
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TECTONUS.COM

0800 866 871

