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METHOD OF CONSTRUCTION – QUEEN’S WHARF CRUISE QUAY 

Based on Halcrow (2006), the wharves and their existing quay infrastructure can be 
divided into the following five sections from west to east (see Figure 1).   

• Length 1 (195m) comprises a recently constructed open piled quay forming the 

existing structure for Queens Wharf,  

• Length 2 (100m): an open area quay area at the eastern end of the Queens 

Wharf;  

• Length 3 (30m):a concrete quay section at the western end of the Northern 

Wharf; 

• Length 4 (20m): an old timber pile quay section in the central part of the Northern 

Wharf; and 

• Length 5 (50m): a concrete quay section at the eastern end of the Northern 

Wharf. 
 

Figure 1 Existing Structure of the Northern Wharf (source: Halcrow, 2006) 

 
 
Existing Open Piled Structure, Queens Wharf 
 
The existing structure of the Queens Wharf comprises an open piled structure with a 
deck constructed from pre-cast or in situ cast concentrate that overlies the piles and 
incorporates crane rails.  This structure is in good condition and requires no 
improvement under the proposed PFDI because it was re-constructed in 2003 following 
fire damage (see Figure 1). 
 
Installation of a New Open-Piled Structure, Queens Wharf to Northern Wharf 
 
This length currently comprises c.100m of rock revetment at the northern end of the land 
reclamation, which completed in 1998 (see Length 2, Figure 2).  The revetment’s 
condition is good although there is uncertainty concerning its slope.  The preferred 
improvement option is construction of an open piled structure of c.750mm vertical 
tubular piles with a concrete deck (see Figure 3).  This option is similar to the existing 
structure of the Queens Wharf.  
  
The construction method is predicted to be similar to that for the existing Queens Wharf, 
and therefore primarily comprises piling and deck construction works.  The first stage of 
construction will include the installation of the open piles.  The piling will comprise the 
installation of: 

• a landward line of grouted raking piles; 

• approximately 60 750mm diameter tubular steel piles; and 
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• approximately 100m of combi-wall piles to provide a toe wall to the existing 
revetment.    

 

Figure 2 Existing Revetment between the Queens Wharf and Northern Wharf (Length 2) 

 
 
Piles are likely to be delivered by sea and offloaded at the Northern Wharf.  The grouted 
raking piles will be installed with a specialist drilling rig.  The tubular piles will be driven 
to refusal into the underlying rock by an impact hammer operating from marine plant (i.e. 
a jack up barge).  The combi-wall may need to be socketed into the bed rock using a 
rock drilling rig.  Piling operations will also require a mobile crane and hydraulic power 
pack for the piling hammer, and a small generator will be required for welding 
equipment.    A corrosion protection system to the steel piles is proposed to provide the 
required design life.  This is likely to be a galvanic anode system.   
 
The second stage of construction will be for the deck that overlies the piles.  
Construction of the recently re-constructed Queens Wharf included installation of pre-
cast concrete beams and deck planks followed by a cast in situ concrete surface.  At a 
volume of approximately 2,700m3, concrete delivery from the batching plant will require 
approximately 450 return concrete truck movements across the docks estate.  Finally, 
the structure will be completed by the Installation of pre-fabricated fenders, services, a 
walkway and furniture. 
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Figure 3 Concept Design for Installation of a New Open-Piled Structure between the Queens 

Wharf and Northern Wharf (Length 2) (Halcrow, 2006) 

 
 
Improvement of the Existing Mass Concrete Structure, central Northern Wharf 
 
This part of the Northern Wharf (see Length 3, Figure 4) comprises a mass concrete 
structure cast in-situ around the wharf’s original timber pile structure.  The general 
condition is good, with much localised minor cracking and surface damage.  However, 
the condition of the timber encased and the edges of the concrete is very poor.   
 

Figure 4 Existing Mass Concrete Structure on the Northern Wharf (Length 3) 

 
 
The preferred improvement option for Length 3 is to replace the structure’s upper three 
metres with a mass concrete monolithic structure tying into the lower existing structure 
and incorporating facilities such as crane rails (see Figure 5). 
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Figure 5 Concept Design for Improvement of the Existing Mass Concrete Structure, 
central Northern Wharf (Length 3) (Halcrow, 2006) 

 
 

Construction will start with breaking out approximately 1,400m3 of the existing concrete.  
This would be undertaken by an excavator with a pecker attachment.  The quay would 
be reinstated to its existing level with a new reinforced concrete block.  At a volume of 
approximately 1,400m3, concrete delivery from the batching plant will require 
approximately 233 return concrete truck movements across the docks estate.  Where 
possible the concrete that has been broken out will be crushed and reused as fill on site.  
  
Replacement of the Disused Timber Piled Structure with a New Open Piled Structure, 
central Northern Wharf 
 
This part of the Northern Wharf (see Length 4, Figure 6) comprises the original vertical 
timber piled structure.  It is currently disused as its condition is very poor with a large 
percentage of structural members damaged or missing and the timber piles suffering 
from significant deterioration.   
 
The preferred improvement option for is to replace the timber piled structure with a new 
open piled structure, which will have the same design and construction method as 
described for the open piled structure comprising the existing Queens Wharf and 
proposed to bridge the gap between the Queens and Northern Wharves.  At a volume of 
approximately 750m3, concrete delivery from the batching plant will require 
approximately 125 return concrete truck movements across the docks estate.  
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Figure 6 Existing Timber Piled Structure on the Northern Wharf (Length 4) 

 
 
Improvement of the Existing Mass Concrete Structure, eastern end of the Northern 
Wharf 
 
This part of the Northern Wharf (see Length 5, Figure 7) comprises concrete block work 
walls up to approximately MLWS with general fill placed inside.  A mass concrete 
capping structure overlies the block work walls and fill.  Its general condition is good with 
only localised damage to some areas of the mass concrete structure.  The near surface 
condition is poor.  The preferred improvement option for this length is to re-instate the 
upper 0.5m with reinforced concrete.  
 

Figure 7 Existing Mass Concrete Structure on the Northern Wharf (Length 5) 

 
 
The construction method is predicted to comprise breaking out the existing top 0.5m 
concrete cap (i.e. approximately 400m3 of concrete).  This will be undertaken by an 
excavator with a pecker attachment.  The quay would be reinstated to its existing level 
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with a new reinforced concrete cap to include infilling of the existing inspection 
passageway.  At a volume of approximately 500m3, concrete delivery from the batching 
plant will require approximately 85 return concrete truck movements across the docks 
estate.  Where possible the concrete that has been broken out will be crushed and 
reused as fill on site.  
 


