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General Observations

1.  New technologies are applicable to engineered buildings only

2.  Forms of the new technologies are very similar to those of conventional structural 
systems

3.  The amount of structure required by new technologies is very similar to that of 
conventional structure

4  Seismic design requirements need not lessen architectural quality
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Key Architectural Issues; Aesthetics

-  seismic resistant systems can either be concealed or exposed

-  new technologies in seismic resistant design don’t really change the decision whether these 
systems are concealed or exposed.

however;

-  exposed structure can positively contribute to the architectural quality of a building

- exposed new building technologies can have educational benefits  

-  exposed structure can be beneficial for inspections after an earthquake event and 
maintenance
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- there is a rich architectural history in Christchurch with using the exposed structure of a 
building as an integral part of the building architecture  
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Key Architectural Issues; Materials

-  traditional seismic resistant systems in larger buildings generally have been constructed in 
concrete or steel

- new technologies in seismic resistant design have been developed in concrete and steel, but 
timber technologies now also exist.

- the decision on what system to use in generally comes down to;
   - economics
   - speed of construction 
   - contractor or engineer preference due to historical use
   - aesthetics / architectural    

- from the architectural perspective there is no material which is preferred over any other  
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Alan MacDiarmid Building

The Alan MacDiarmid Building, a teaching, learning and
research building at Victoria University’s Kelburn
Campus is the first multi-storey PREcast Seismic
Structural Systems (PRESSS) building in NZ. The result
of positive collaboration between engineers, Dunning
Thornton Consultants, academia and contractors, the
building implements new technology in seismic and
component-based concrete construction.

PRESSS utilises un-bonded post-tensioning and rocking
joints within the structure to ensure the building returns
to an upright position without significant structural
damage, even after a major seismic event.

The new system will provide the building owners,
Victoria University a significantly reduced cost,
aggregated over the life of the building to repair of
potential seismic damage; reduced in-building
accelerations once the building starts rocking during an
earthquake; and the fully precast system more than
equals modern steel alternatives in speed, accuracy,
safety and quiet erection on site. The capped rocking
walls and the removable/replaceable dissipators are
world firsts.

Collaboration in design and construction was essential
to deliver this project. To ensure that NZ retains its
image as a leader in seismic resisting design, Dunning
Thornton Consultants are sharing the knowledge and
experience with the industry.

For more information or high resolution images, please contact Rosemarie Thomas  - Association of Consulting Engineers New Zealand 
Ph 04 472 1202     Email rthomas@acenz.org.nz

Judging & Copyright Statement
This project is an entry in the 2011 INNOVATE NZ Awards of
Excellence competition. The winners will be announced on Saturday
6th August, 2011.

Images and text remain copyright of ACENZ and the consultant firm
entering the project. Users are asked to give credit to the
photographer where this is specified. ACENZ and INNOVATE NZ
are trademarks of the Association of Consulting Engineers New
Zealand Inc.
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PRESSS technology in precast concrete  (Alan MacDiarmid Building Wellington)
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PRESSS technology in timber construction  (NMIT building, Nelson)
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Key Architectural Issues; Spatial Planning & Function

-  lateral resisting structural systems; 

   - shear walls;  generally the least flexible in respect to    
     planning & service reticulation 
   - cross bracing & k-frames;  difficult to deal with diagonals  
     with intersections with partitions and services and      
     interrupts views
   - moment frames; provides the greatest degree of flexibility  
         and openness

-   new technologies in seismic resistant design use all these 
systems but these neither markedly improve or lessen the 
advantages or disadvantages of each system

-    however one issue is that due the increased level of movement 
with the new technologies, the junctions with non-load bearing 
partitions and ceilings tend to be more difficult to detail
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Architectural Issues; Spatial Planning & Function

seismic resisting structure still a challenge for architects; k-bracing / cross bracing
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k-bracing / cross bracing - used as a positive architectural element 
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k-bracing / cross bracing - used as a positive architectural element 
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Architectural Issues; Secondary Building Elements

-  there are a number of lessons from the Canterbury earthquakes, outside of the primary 
structure, which need to be addressed with new building technologies going forward

- in parallel with new seismic resistant technology of the primary structure, new building 
technologies are needed to address the following secondary building elements;

   -  fire stairs
   -  partitions
   -  access to structural connections 

ENG.WAT.0001.13



canterbury earthquakes royal commission; new building technologies

case study;  massey university wellington - college of creative arts

fire egress stairs - ensure resilience of linings
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ease of inspections of structural connections 
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exposed structure provides ease of inspections of structural connections 
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damage to interior partitions - additional movement joints required in secondary elements
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View from University Library Concept Sketch

PRELIMINARY
DOCUMENTATION

case study;  massey university wellington - college of creative arts
athfield architects ltd
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LVL timber post tensioned frame -  a world first for multi-storey construction
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LVL timber post tensioned frame -  a world first for multi-storey construction

ENG.WAT.0001.20



canterbury earthquakes royal commission; new building technologies

prefabricated combination timber / concrete floor units
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Summary

The introduction of new technologies into mainstream design & construction 
practice is expected to have very few significant architectural implications

The challenge for architects is to work closely with the engineering community 
and create buildings which positively embrace these new technologies    
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