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Key Facts
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Executive Summary
Kansai International Airport opened on schedule in 1994 as a triumph of Japanese engineering - the world's first major

airport built entirely on an artificial island. Ground-settlement behaviour proved substantially more severe than early

projections anticipated.: the soft Osaka Bay clay compressed far faster and deeper than laboratory models predicted,

and the first island had settled more than eight metres before a single flight landed. Decades of jacks, seawall raising

and monitoring have kept the airport operating, but parts of the islands are now projected to reach sea level by the

2050s. PIA analysis identifies geological forecasting and long-term settlement contingency planning as central lessons

from the project., not of construction - and an enduring lesson in pricing geological uncertainty.

Executive Lessons
- Point Estimates Kill Projects Resting on Untestable Assumptions

  Kansai's settlement forecast came from laboratory consolidation tests that understated field behaviour by tens of per

cent. Where one physical assumption carries the whole design, model the full probability distribution and design to the

adverse tail, not the mean.

- Build in the Option to Be Wrong

  The 900 jacked columns and asphalt runways were the saving features of Kansai - deliberate adjustability that let

operators buy time. Design for adjustability in the variable you trust least; it is the cheapest insurance available at design

stage and priceless afterwards.

- Replicating a Design Does Not Replicate Its Behaviour

  Island II, built a decade later with all of Island I's lessons, settled faster (14.2m versus 12.9m by 2012). Geology is not

transferable between sites a few hundred metres apart. Treat each foundation as a new engineering problem, not a

copy-paste.

- Opening Day Is Not Delivery

  Kansai opened on schedule and was celebrated as a Civil Engineering Monument of the Millennium - while already

consuming its design margin at several times the planned rate. Whole-life cost and performance monitoring must be part

of the business case, not an afterthought.

- Degraded Margins Convert Hazards into Disasters

  Typhoon Jebi in 2018 flooded an airport whose settlement had eroded its freeboard, and severed its single bridge. Risk

assessments must use the asset's current degraded state, not its as-designed state, when sizing climate and hazard

exposure.

- Independent Technical Audit Beats Internal Reassurance

  The most consequential analysis of Kansai's trajectory came from Mesri and Funk, external academics, decades after

opening - and was initially contested by project insiders. Programmes with compounding physical risk need periodic

independent re-baselining against original assumptions.

Timeline
- 1968: Osaka region begins planning a replacement for the congested, curfew-bound Itami airport; offshore siting

chosen to avoid noise and land-acquisition conflict.

- 1987: Landfill construction of Island I begins in 18-20m of water over soft Osaka Bay clay, with over two million vertical

sand drains to accelerate consolidation.
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- 1990: Island I has settled about 8.2 metres against roughly 5.7 metres predicted; engineers begin corrective measures

beneath the terminal.

- 1994-09-04: Kansai International Airport opens on schedule - the first major airport on a wholly artificial island - settling

at around 50cm per year.

- 1999: Construction of Island II begins, applying lessons from Island I's faster-than-expected settlement.

- 2000-08: At least US$150 million is committed to raising and strengthening the seawall as the +4m CDL design margin

is consumed early.

- 2007-08: Island II's second runway opens; the newer island soon proves to be settling faster than the first.

- 2012-12: Measured average seabed settlement reaches 12.9m (Island I) and 14.2m (Island II), far beyond the design

trajectory.

- 2015: Mesri and Funk publish their ASCE settlement analysis, projecting parts of Island II at the +4m warning level by

2023 and at sea level around January 2056.

- 2016-04: Kansai Airports (ORIX-VINCI consortium) takes over KIX and Itami operations under a 44-year concession,

inheriting the settlement liability.

- 2018-09: Typhoon Jebi floods runways and underground plant rooms; a drifting tanker severs the access bridge,

stranding thousands of passengers.

- 2023-09: The window Mesri and Funk projected for parts of Island II reaching the +4m CDL warning level arrives.

- 2024-12: Operator data cited in regional reporting shows cumulative average settlement of about 13.7m on Island I and

17.5m on Island II, with Island II still sinking about 21cm per year.
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