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Introduction

Thorndon Wharf is the main 
container terminal of the Wellington 
commercial port, owned and 
operated by CentrePort Ltd. The 
wharf was constructed in two phases 
between the late 1960’s and the 
early 1970’s directly adjacent to the 
then newly reclaimed port land. The 
wharf structure is 584m long and 
22m wide, consisting of precast piles 
and in-situ placed beam structures, 
topped by precast slab panels and 
levelled off with approximately 
500mm of fill and an asphalt surface.

Never New Forever

The newly constructed Thorndon 
Wharf had a relatively short 
maintenance free run. Signs of 
corrosion were evident after 10 years 
of service and by the mid-1980’s 
extensive repairs had been started. 
By the late 1980’s the condition of 
the concrete raised enough concern 
for the port authority to commission 
a more detailed investigation. This 
investigation concluded that steel 
debris in the in-situ cast beams 
reduced concrete cover in sections of 
the structure to the point where the 
early onset of steel corrosion had 
caused concrete delamination. The 
high level of chloride ingress in piles 
also placed the majority of these in 
a high corrosion risk category. The 
application of cathodic protection 
and protective coatings were also 
recommended as preventative 
measures. Unfortunately, as 
often happens with large capital 
requests, the decisions to take 
action was influenced by more than 
the engineering requirements and 
subsequently deferred.

This was followed by further 
investigations in 2001, 2003 and 2004. 
The results indicated increasing 
levels of chlorine contamination and 

concrete damage while the estimated 
repair quantities increased at an 
alarming rate over the course of 
these investigations. The original 
1980 repairs were also failing at an 
increasing rate. A common thread 
in all these reports was constant 
reference to cathodic protection as 
a favoured preventative measure, 
and in 2005 good engineering sense 
prevailed when tenders were called 
for a design-build repair solution.

The Project

A 3-year contract was awarded in 
July 2005 for extensive concrete 
repairs together with targeted 
installation of cathodic protection and 
protective coatings. Approximately 
8,600m2 of concrete was designed to 
be cathodically protected, making it 
the largest marine concrete repair and 
cathodic protection project undertaken 
in New Zealand, and one of the largest 
in Asia-Pacific at that stage. 

The impressed current cathodic 
protection (ICCP) design utilised 
a combination of metal oxide coated 
titanium ribbon anodes and discrete 
anodes for the high-corrosion risk 
areas. The wharf was divided into 
6 sections along its length; with each 
section having 8 separate zones 
(refer Figure 3):

  back beam (Zone 1)

  back beam piles (Zone 2)

  two individual zones, each covering 
half of the transverse beams 
between C6-C8 (Zones 3A & 3B)

  two individual zones covering half of 
the section kerb beam length each 
(Zones 4A & 4B)

  splash zone of piles C1, C2 and C7 
(Zone 5)

  tidal zone of piles C1, C2 and C7 
(Zone 6).

Ribbon anodes were designed at 
approximately 330mm spacings along 
the faces and soffits of the beams 
with discreet anodes at 300mm 
centres on the piles and between 
three and four silver/silver chloride 
reference electrodes per zone. Anode 
connections were solid titanium 
conductor bar. Discreet anodes were 
constructed from ribbon anode, of 
which a total length of 1.6m was 
coiled together to form an anode of 
approximately 400mm in length.

Steep Learning Curve

The Contractor took possession of 
the site in August 2005 and started 
by validating the CP design through 
CP installations in four different 
CP zones. The initial stages of 
the physical works confirmed the 
generally poor condition of the 
original (mid-1980) repairs that 
resulted in extensive concrete 
breakout. This raised concerns about 
the scheduled repair quantities 
and project cost and the first 10% 
of the project was subsequently 
used as a base to review the project 
cost estimate to completion. It 
concluded that the CP concrete repair 
quantities were underestimated by 
175% at tender stage, increasing 
the estimated project bottom line 
by 40%. The decision was made to 
increase the budget and complete 
the project, but the flow-on effect 
was an extended contract period and 
a slower CP installation rate while 
the concrete deteriorated at an ever 
increasing rate.

As the project approached the 30% 
mark the project team conducted 
a further review. It indicated that 
the rate of deterioration was much 
higher than originally anticipated 
and estimated a 40% increase in the 
previous estimate with a possible 
250% increase in the original budget. 

Good Sense Prevails

The asset owners clearly understood 
and appreciated the value that 
cathodic protection provided to 
asset life and integrity. They made 
the decision to complete the work 
and extend the principles to another 
concrete wharf structure. The project 
was retendered as a conventional 
construction project based on the 
original design principles. The 
original design consultants were 
commissioned for both the projects. 

The balance of the Thorndon 
Container Wharf and Dock Wharf 
projects were awarded as a single 
contract in February 2009. Repair 
and CP installation of the second 
phase of the Thorndon Container 
Wharf is now fully underway and 
expected to be completed by 
mid-2010. The Dock Wharf project is 
expected to commence at that time, 
and is scheduled to be completed by 
mid-2011.
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Figure 3: Typical cross section of Thorndon Container Wharf

Figure 1: Cracking and extensive rust staining of a transverse beam.

Figure 2: Poor condition of the earlier repairs. Delaminated concrete exposed the steel to 
severe corrosion.


