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Slowing a large landslide – an approach to highway resilience
In August 2023, significant cracking was observed across both lanes of State Highway 1 (SH1) near Utiku, central New Zealand, aligning with the scarp of the long-active Utiku Landslide. This large, deep-seated, slow-moving landslide has intermittently disrupted SH1 and the North Island Main Trunk railway since at least the 1960s. Recent movement, triggered by elevated groundwater levels after prolonged heavy rainfall, prompted an urgent remedial response to safeguard this critical transport corridor, including SH1 roading, Kiwirail main-truck line; and critical utilities (Power / Fibre).
A multi-faceted remediation strategy was developed and implemented, (including a TARP) comprising minor road realignment (within the existing corridor) and subgrade improvements, installation of fanned inclined drains to lower groundwater levels, surface water and pavement drainage enhancements, and ongoing instrumentation and monitoring. Additional instrumentation installation, and ongoing monitoring of ground water levels and rainfall Niwa data; and tilt meters for movement monitoring. The immediate effectiveness of the inclined drains—lowering groundwater by up to 9 metres in some locations—demonstrates their potential as a pragmatic landslide management tool.
This paper presents an overview of the geology and history of the Utiku Landslide and details how these informed the remedial design. Emphasis is placed on the engineering geological model underpinning the drain design, construction methodology, performance-based optimisation approach, and comprehensive monitoring regime. The deployment of advanced telemetry instrumentation—including shape arrays, tiltmeters, piezometers and cloud-based data platforms—has provided real-time insights into groundwater drawdown and slope stability.
The results highlight the beneficial impacts of targeted drainage on landslide resilience and inform recommendations for applying similar approaches to other vulnerable sites. Considering climate change projections indicating increased rainfall intensity—and thus heightened landslide risk—the lessons from Utiku offer valuable guidance for highway maintenance strategies in challenging geological settings.
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