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Te Ara Tupua – No ordinary shared path: An innovative approach to coastal resilience
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The Ngā Ūranga ki Pito-One section of the Te Ara Tupua Project comprises a 4.5 km shared (pedestrian/cycling) pathway along the north-western coastal edge of Wellington Harbour. The shared path has dual key outcomes of providing rail/road corridor resilience improvements and new transport choices between Wellington City and the Hutt Valley.
The project involved a very narrow footprint to manage environmental and ecological constraints, a challenging design environment being adjacent a major fault-line and exposed to southerly wind and wave climates and a very limited local rock supply coupled with early cost estimates exceeding budget thresholds.
The design criteria included specific requirements for managing the safety of shared path users along this highly exposed coastal edge while incorporating the provision for future adaptation. These muti-layered and competing constraints drove design innovation to achieve a solution that could address the key project outcomes and could be delivered within project constraints, including:
· Development of an overtopping forecast model to inform path warnings and closure during operation due to the limited entry/exit locations combined with high coastal exposure.
· The adoption of XblocPlus® concrete armour units for primary armouring of the revetment structures. These single layer, pattern placed units, are being used for the first time in Australasia and have resulted in significant cost and programme savings to the project.
· The further development of the units to include bespoke modifications to achieve improved aesthetic, ecological and cultural outcomes. These modifications, and limited use of these units to date, required an innovative approach to design including physical and numerical modelling to understand the overtopping and seismic performance of the revetment structures. 
· An adaptive design approach to provide future resilience for users and the road/rail corridor allowing for protection of users today while not limiting ability to upgrade beyond the initial design horizon.
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