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ABSTRACT: GHD delivered preliminary/detailed structural design, tendering, contract administration for a new 

wastewater pump station (PS) in Wellington CBD to mitigate risk and facilitate future development. This was new PS 

required in Wellington CBD for over 40 years with significant challenges for suitable location, existing services, 

operations and maintenance access, stakeholders and with considerable multidisciplinary technical challenges for IL4 

structure with post disaster function. 

In order to offer the best solution to overcome the constraints, GHD convinced client to open tender up to invite alternative 

construction methodologies. Nominated Contractor (BPC) proposed a proprietary precast caisson segmental system for 

the PS structure. This presented key benefits over traditional sheet piling methods, including reduced construction time / 
impacts (noise, vibration, plant), and improved H&S considerations. GHD worked closely with contractor to ensure the 

precast segmental system met geotechnical, seismic / structural performance requirements and QA requirements for the 

fibre reinforced concrete elements, which were prefabricated in the UK.  

The circular fibre reinforced caisson segmental system is an innovative idea which is common in UK, Europe and AU. 

However, not subject to the seismic design challenges prevalent in Wellington / NZ. This is the first time that the client 

had used such a system on any of their assets. GHD do not believe that other projects in NZ have designed internal walls 

to be located within a pre-cast segmental structure like this, with the intention of using it as a combined operational 

building and water retaining structure.  

The initial challenge was to check the caisson system suitability for a region with very high seismic demand and also 

examine the compatibility of the system with internal fit-out structural elements. Some of the other challenges of the 
project include complexity of the small available site for construction, multilevel unreinforced masonry building on the 

neighbouring sites, soil-structure dynamic interaction, meeting the strict requirements of IL4 structure for strength, 

serviceability, durability in a region with high seismicity (0.81g PGA) and harsh acidic environment of the waste water, 

fibre reinforced caisson segments interaction with internal precast reinforced concrete walls, base slab and PC lid, 

waterproofing of the segmental circular caisson and the complications of the internal PC walls connections to the fibre 

reinforced caisson segments. 

With a great team effort, the structural design and construction of the PS was successfully completed and caisson 

construction was completed within programme. As the conclusion the project received high praise from the client 

(Wellington Water) for “the innovative approach and working in a challenging urban environment”. The project is a 

great example of early engagement and working closely with the contractor to present the workable and innovative 
structural solutions with significant multidisciplinary coordination. 

This paper describes the challenges involved in structural design and construction of Dixon Street underground pump 

station, the innovations and the solutions to overcome the challenges. 
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