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SUMMARY 

This paper covers the design and construction of the new Rydges Wellington Airport hotel. 

This six storey, 24 metre tall building has a combination of steel moment-resisting frames and 

eccentrically braced frames, with ComFlor composite floor slabs. The building is supported 

entirely on steel screw piles, which is considered a first for a building of this size in Wellington. 

In this paper we cover lessons learnt during the project, both what worked well and what could 

have been done differently, in the hope that these will inform future building designs in New 

Zealand.  

 

INTRODUCTION 

WSP Opus was engaged to provide structural engineering services for this hotel development 

at Wellington Airport, from concept design in late 2014 to construction completion in early 2019. 

It is the first hotel in New Zealand fully connected and integrated with an airport terminal 

(Wellington Airport, 2019); via a new link structure.  

The hotel construction took 22 months to complete and was part of a wider infrastructure 

development programme at the airport, including a new multi-level carpark and associated site 

connection ramps/structures. 

Site Location 

The hotel is located directly to the north of the main terminal building, to the east of the 

international terminal and to the west of the recently constructed multi-level carpark (Figure 1).  
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Figure 1. Aerial view of hotel during construction (Google Maps) 

 

Project Brief 

The Airport’s brief was to provide a “4 star, 122 bed hotel with ancillary commercial spaces 

such as restaurant, bar and gym” and to be “interconnected with the existing terminal”. A hotel 

building would typically be designed to Importance Level 2 (IL2) but in this case it was designed 

to IL3, to allow for future expansion of the airport terminal into/through the lower floors. The 

project was staged and documented according to the NZCIC Guidelines, with concept, 

developed and detailed design deliverables. 

Project Team 

Principal / Project Manager:   Wellington International Airport Ltd (WIAL) 

Main Contractor:   Arrow International 

Architect / BIM Manager:  Archaus 

Structural Engineer:   WSP Opus (formerly Opus) 

Structural Peer Reviewer:  Spencer Holmes 

Building Services & Civil Engineer: Beca 

Fire & Facade Engineer:  Aurecon 

Quantity Surveyor:   AECOM 

 

THE BUILDING 

The Wellington Airport hotel is a six storey steel-framed building and has the following 

approximate dimensions: 

 Height: 24m 

 Width: 18m 

Multi-level 
Carpark 

Site Connections 

Link Structure Main Terminal 
Building 

North-west Pier and 
International Terminal 
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 Length: 74m 

The structure linking the terminal and the hotel can also be seen in Figure 2; it is a relatively 

lightweight steel/timber structure that is bolted onto the top of a portion of the existing terminal. 

 

Figure 2. Hotel perspective view from a previous Revit model, with Link structure on left 

 

Foundations 

The building is supported entirely on steel screw piles, which is considered to be a first for a 

building of this size in Wellington. 

Superstructure 

The structural system consists of steel moment-resisting frames (MRFs) in the long direction 

and eccentrically braced frames (EBFs) in the short direction, with ComFlor composite floor 

slabs. Approximately 1000 tonnes of structural steel went into the build.  

 

PROJECT LEARNINGS – WHAT WENT WELL 

Avoiding Congestion in Foundations 

Congestion between pile heads, reinforcement and hold-down bolts anecdotally seems to be 

a recurring issue in the construction of building foundations. On this project the pilecaps were 

quite large due to minimum screw pile spacings (interaction effects) and thus there was room 

to fit all components comfortably (Figure 3). This was appreciated by the contractor, who 

commented that it is useful to ‘oversize’ a foundation because refining the concrete volume 

does not lead to savings when components clash on site. 
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Figure 3. Pilecap under construction 

 

Design Coordination 

A high level of coordination was evident throughout the project, led by Archaus as the BIM 

manager. All disciplines contributed to a federated Revit model and this coordination filtered 

down to the engineers. For example, we had early discussions with the services engineer 

which informed the size of the floor beams, allowing most services to run underneath. The 

exceptions to this were found and allowed for with penetrations e.g. Figure 4.  

 

Figure 4. Communication with services engineer regarding beam penetrations 

 

‘Brownfield’ Construction Site 

The airport has undergone many upgrades over the years, perhaps most notably with the 

construction of the Main Terminal Building (in 1999) that is south of the hotel. As seen in Figure 

5 (left), there are a myriad of existing and new services within the hotel footprint that had to be 
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allowed for in the foundation design. Many of the existing services serve a critical function to 

the airport e.g. the fibre optic communications cables in Figure 5 (right) that were carefully 

integrated in between the main foundations and the floor slab. 

A number of foundation options were explored including a RC raft but the adopted solution was 

steel screw piles with isolated concrete pads. This generally allowed enough space for the 

services to pass between pads, or be cast into the pads, passing between piles. Piles were 

also able to be offset slightly from the original set out where required to work around existing 

pipes/conduits. 

     

Figure 5. Existing and new services with hotel footprint dotted (Beca, 2016); fibre optic 
cables crossing end foundations 

 

Collaboration with the Contractor 

One of the successes of this project was the level of collaboration between the contractor’s 

site managers and BIM manager, and the design team. The site managers were experienced 

and knowledgeable in the intricacies of building construction and often offered pragmatic 

solutions to various construction issues that arose. In doing so they saved the structural 

engineer time; rather than the engineer starting from scratch and potentially designing 

something that would not work on site. The contractor’s BIM manager would often send 3D 

views etc. with queries that made answering the queries much easier.  
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Adaptability 

Although a building can be designed with a certain build sequence in mind, in our experience 

it is common for the contractor to put forward other sequences to speed things up. The 

steelwork that is supporting the façade is anchored to the floor slabs, but this suggests it had 

to be installed after the slabs were poured. The contractor wished to erect the primary and 

cladding steelwork together to reduce craneage time. To enable this temporary attachments 

were designed for the cladding steel (Figure 6). Generally if engineers are adaptable to such 

proposals from contractors then the potential benefits on the project can be fully realised. 

 

Figure 6. Section of cladding steelwork held in place with temporary attachments 

 

Pushing the Boundaries – EBF Assemblies 

The majority of the steelwork was fabricated by Fitzroy Engineering in New Plymouth, who 

elected to not to splice the EBF collectors beams and braces, as had been designed (Figure 

7, left), and instead prefabricate the EBFs as large assemblies (Figure 7, right) spanning 

multiple stories and including stub beams for the MRFs in the orthogonal direction. These were 

oversize loads that had to be transported overnight but this was more than offset by the 

reduced erection time and increased accuracy of fabrication.  
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Figure 7. EBF design with splices (left), EBF as built without splices (right) 

 

Preferred Steel Details 

During the shop drawing phase Fitzroy Engineering discussed alternative details with us that 

were preferred over the designed details. For example, the flange-bolted beam splice (Figure 

8, left) was preferred over the endplate splice (Figure 8, right) for having more tolerance. 

Endplate splices were consequently used only on upper floors where spatial requirements 

ruled out other options. Also of note is that the fully bolted splice pictured is generally preferred 

over the ‘standard’ bolted-welded beam splice (BWBS) due to ease of erection. 

          

Figure 8. Flange-bolted splice (left), endplate splice (right) 
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Another example is the column base connection which has to transfer a substantial bending 

moment to the foundation (and tension force at the EBFs). This resulted in a chunky gusseted 

baseplate design with many plates and welds (Figure 9, left). We worked with the fabricator to 

come up with a detail that greatly reduced fabrication time (Figure 9, right). 

 

Figure 9. Progression of column baseplate design to suit fabrication 

While there is some time spent upfront for an engineer to change their design the overall 

benefits to the project can be significant.  

Post-Earthquake Inspections 

Because the MRFs and EBFs are expected to yield at ULS shaking it was important to allow 

these to be inspected after an earthquake, and the client was proactive in this regard. Opus 

and Archaus coordinated to design access hatches in the plasterboard ceilings and full height 

partition walls at locations of key structural elements. For example, at a selection of EBF active 

links (Figure 10). 

 

Figure 10. Access panel in partition wall at EBF active link (Archaus, 2018) 
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PROJECT LEARNINGS – WHAT WE WOULD DO DIFFERENTLY 

Peer Review 

A structural peer reviewer was engaged for this project. The reviewer made a number of 

important observations which informed the design, illustrating the importance of third party 

review on larger projects. A lesson learnt was that design information should be provided to 

the reviewer as early as possible. We left this relatively late in the project which introduced 

some time pressure on the review and sign-off processes. 

Services Riser Access 

The main services riser has steel grating to provide a trafficable platform for maintenance work. 

Ideally allowance should be made for this kind of riser access at the design stage; in this case 

the supporting steel was designed a fair way through the construction stage. 

 

Figure 11. Steel grating in services riser 

 

Split Floor Levels 

At one end of the building the bottom two stories transition into three stories (Figure 12); this 

is for the back of house areas. Architecturally this extra space was needed but structurally this 

led to complexities with load paths. On reflection it would have been easier structurally to have 

continuous floor plates and address the spatial requirements differently. 

 

Figure 12. Part elevation in long direction showing split levels 
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CONCLUSION 

This paper has covered some of the lessons learnt by the authors during the design and 

construction of the new Rydges Wellington Airport hotel; the first hotel in New Zealand fully 

connected and integrated with an airport terminal. It is hoped that these learnings will inform 

future building designs in New Zealand.  
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