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By Neil McLennan
Engineering Manager, Lyttelton Port of Christchurch









Trade Breakdown



Coal Stockyard Expansion Project

• To meet demand from increasing coal exports 
including the new mine at Pike River

• Includes the construction of a 10ha reclamation 
over weak underlying sediments

• Techniques proposed to minimise fill 
requirements and management sediment 
dispersion





Deepening of Navigation Channel for 
Vessels of up to 14.5m draught, all tides

• Shipping drivers

• Proposed solution for Lyttelton
• Sediment transport wave, and tidal current 

studies







Response of Lyttelton Harbour to Chilean 
Tsunami on 28 February 2010

• While this was a “non event” in many parts of the 
country, Lyttelton got into serious “party” mode

• The “party venue” was the bathymetry of Pegasus Bay, 
that seems to facilitate a significant seiche

• An imposed Tsunami wave of almost 1.8m was 
recorded, maximum water level 3.226CD. Minimum -
0.550CD

• Management of port operations, ships out, but when to 
bring back in?







CQ2 New Wharf Design



Derivation of Appropriate Earthquake 
Records

• GNS completed a site specific seismic hazard 
assessment for Lyttelton

• University of Canterbury derived seven suitably scaled 
2D ground motion records for use with numerical 
integration time history analyses



Design to POLA Seismic Code
(Lower bound displacements)

• POLA = Port of Los Angeles

• Defines best practice for container wharves
• Based on approach taken for assessment of 

California oil terminals (MOTEMS Code)
• US approach reasonably aligned with NZ 

approach



POLA Seismic Code

• Defines acceptable levels of damage and limit 
states

• OLE, CLE, DE

• Defines allowable strains in piles associated with 
OLE, CLE, DE

• Checks to see if structure exceeds these limit 
states during 1:75, 1:475, 1:1000 year return 
period earthquakes



POLA Seismic Code

• Allows for extreme changes in column (pile) 
heights across the wharf

• Allows for resulting eccentricity effects

• 3D modelling
• Numerical integration time history analysis using 

simultaneous input of earthquake records in two 
directions



PLAXIS Modelling 



End of Presentation


